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2 TOTEWOPD

of investigations 1elating to pellagra, and the assembled quota
tions and comments make a fasemating story Climeians wall
be entertamed and mstiucted by reading the views of their
studious colleague, which pomt out how, as the result of
primary deficiencies, bodily conditions may through debility
and derangement of function of the gastrointestinal tract and
the liver become unable to utilize indispensable nutrients in an
adequate dietary  The book 15 a distinet contribution n that
1t extends the deficiency disease viewpoints beyond simple
chemical reasoning into the field of perverted physiologic fune
tion

E ¥ McCorLux
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4 PREFACE

of reproducing the article published i the Southern Medical
Journal bv Porter and Higginbotham as a chapter 1 this book

With the consent of the nuthors, and the publishers of The
Journal of Laboratory and Clinical Medicine o chapter by Sut
ton and Ashworth of Northwestern University Medical School,
Chicago, on the interrelations between vitamin and hormone
deficiencies 1s meluded

The literature on pellagra i ¢chldren 1s scant, and the chapter
on ‘‘Pellagra in Childhood’’ by Dr Katharine Dodd, Associate
Professor of Pediatries in Vanderbilt Unis ersity, 1s commended
to pediatricians and to general practitioners who may be called
upon to treat juvenile pellagrins

I am profoundlv grateful to Dr E V MeCollum, Professor
of Biochemistry, School of Hvgiene and Public Health, Johns
Hophkins Umversity, for reading the manuseript of this book
and for his Foreword

This book could not have been written had 1t not been for the
fact that my son, Seale IIarris, Jr, has been willing to bear the
burden of ear1ying on the work of the Seale Hairis Chme for
a large part of the time during the three years required 1n its
preparation Seale Haruis, Jr, has assisted me 1n the prepara
tion of various chapters

Dr Lariy Shipp, formerly of the Seale Harris Clnie, ab
stracted many articles on pellagta Dr Max Emmert, Jr, of
the Seale Har1is Clime and James Crenshaw, a medical student
m Washington University, have uded greatly in assembling the
bibliography

Fally, the author desires to express his appieciation to the
efficient clerical staff of the Seale Hairis Clime, Miss Rubv
Albright, Miss Ruth Wright, and to Miss Virgima Luna 1n par
tienlar, for the typing which they have done during the prepara

tion of the manuscript
SeaLe Harris

BIRMINGHAM ALA
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CLINICAL PELLAGRA

INTRODUCTION

When the latc George Searey recogmized the first outbreak
of pellagra at Mount Veinon, Mobile County, Alnbama, i 1906,
therc were only  few brief 1eferences to the disease in the Eng
lish literature It 15 believed that praectically the only 1eference
of mpottance, av ulible to George Searcy when he made the
diagnosis of pellagrn 1n 1906, was n encyclopedie article, m a
two volume Enghich medical dictionary ealled Lezicon Medicum,
the first edition of wliech was published 1n London mn 1829 This
enciclopedie dictionary was edited by Robert ITooper, and an
Ameriean edition, revised by Samuel Akerly, was published by
Harper Brothers i 1845 Hooper, in is Lexicon Medicum,
states that there was little wailible data in English on what,
m 1829, w 15 ealled ““pelagra,’” which lie considered as the ana
logue of ““elephantinsis 1itahicr ”” He quoted verbatim the 1,500
word descuiption of the symptoms and course of ‘“pelagra”
which he savs was ‘““extracted from a treatise on this singular
disease by Dr W X Jansen (1768) who had seen cases m
Milan *’ Tt may be added that there 1s no more aceurate de
seription of the severe cases of pellagra in medical literature
today than that published by Jansen one and one half eenturies
ago

Books on Pellagra —To meet the need for nuthentic informa,
tion on the new disease, which was becoming a serious problem
n the South m 1910, Claude Lavinder, past assistant surgeon
of the Umted States Public Health Service, and J W Bab
coel, Columbia, Superintendent of the South Carolina State
Hospital for the Insine, translated the book on Pellagra by the
celebrated French neuropsychatrist, Dr A Marte, of Pans
Marie franklv stated that he had ““borrowed’’ from Professor
Cesare Lombioso ““the essential points for the w riting of this
book, whieh 1s but  fceble 1eflection of the enormous Iabor of
a hfettme by Lombroso”” Marte gives credit to Theophile

17
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Roussel, one of his French confreies, for ““having so completely
delivered his countrv (France) from this scourge (pellagra,
1842 1866), that even before Ius death the people had almost
lost the memory of 1t ” It 1s interesting to note that France
was deltvered from the 1avages of pellagia by abandomng the
use of maize (corn) as a food What Marie said regarding the
1mproy ement 1n iving conditions 1n Southern France after the
mhabitants of that region had abandoned the use of corn prod
uets 1 their diets should be considered by those who desire to
eradicate end¢ mic pellagra fiom the Umted States  Mazie said
‘‘The industiial 1mproy ement among the people has completed
the work of hberating France from the use of a cereal (corn)
now abandoned to ammals *?

Lavinder and Babcock 1nterpolated the text of their tiansia
tion of Marie’s book on Pellagra with many notes on various
phases of the new disease as observed by themselves and other
Southern physicians This book had a profound influence on
the opmions of physieians who were treating pellagra, and
simee 1t propounded the Italan hypothesis of the genesis of
pellagra, the maize theory of pellagra was generally accepted

For a decade after pellagia was found to be endemc 1n the
South, 1t was the most debated and discussed subject at every
local and state medical meeting held 1n the South, and a num
ber of Southe¢in echimeians, meluding myself, who had published
many atticles on pellagra, had the laudable ambition to write
a book on the subject In the year 1912 three books on pellagra
weie published, and they covered the subject so thoroughly that
probably a dozen physicians abandoned their authorship plans

Stewart Robetts, of Atlanta, m 1910, before writing his com
piehensive monograph on pellagra, went to Austria and Italy
where he studied the disease as 1t existed m those ecountries
Roberts’ book on Pellagra, published 1 1912, dealt with the Ins
tors and pathology of the disense mor¢ thoroughly than am
Dook that had been published up to that time  An able, scientific
and practical chnician, Stewart Robeirts knew how to meet the
needs of the general practitioner, and his book was 1 most pop
ulax treatise on pellagra

Rdward Jenner Wood, of Wilmington, chairman of the Pella-
gra Commussion of the North Carohna Board of Health, pub
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lished 4 Treatise on Pellagra for the General Practitioner (D
Appleton Centurs Company) mn 1912 Wood’s review of the
Amerzean hiterature on pellagia was comprehensive, and from
the viewpoint of dingnosis and treatment his book was particu
larly valuable

George M Niles, of Atlanta, published - book on Pellagra in
1912 (W B Saunders Company, Philadelplin) Niles covered
the chinienl aspeets of the disease m a1 practieal wav, without
attempting to review the foreign literature on the subject

Wilham H Denderich and Lloyd Thompson, of Hot Springs,
Arhansas, published 2 book on Lndemic Diseases w the South
(W B Saunders Company) 1n 1916 Deaderick previously had
written an excellent monograph on malaria which was widely
1ead m the South Denderick and Thompson’s chapter on pel
lagia emitomized the work that had been done on pellagra
the South, and 1t was 1 yaluable contribution to the literature
on the subject

H T Hains, of Atlanta, a highlv tramed pathologist and
hnguist, and state health officer of Georgia, began preparing
s book on pellagra m 1908, and after ten years of intensive
study of the disense, ineludmg a prolonged visit to Italy, he
completed the most thorough and the most comprehensive
treatise on pellagia that has been published in anv language
H F Harns' monograph on pellagra was published i 1919
(The Maemillan Company, New York), and today 1t contuns
more authentic information on the hstory of pellagra than
can he found elsewhere m all medical hiterature No clineal
mvestigation on pellagra should be undertahen without reading
H F Harns’ book to learn what has been done by European
pellagrologists H F Hairs showed that some of the theories
on the etiology of pellagra, which were announced as orginal
1 the United States, dupheated the 1deas of a number of Itahan
pellagrologists mn then one hundied and fifts years’ study of the
disease

Though much progress has been made 1n the study of pellagra
mn the last two decades, no other book on the subject has been
published since the monumental monograph of H F Harns
appeared i 1919, and that book has been out of print for many
years It therefore seems timely to prepare, for general prac
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tifioners and pubhe health woirkers 1n particular, a treatise or
a disease that lias become a national problem

Personal Potpourr:-~The study of pellagra has been an
triguing subject to me since the latter part of November, 1906,
when I assumed the duties of Professor ot Mediecme 1 the
Medieal Depaitment of the University of Alabwima  On armwv
ing 1n Moble T found my confieres in the medical school exerted
over the outbreal of pelligra, a new disease m Alibama at the
Alabama State ITospital for Insane Negioes located about 40
miles from Mobile Several members of the faculty had been
mvited to Mount Veinon to see the patients, and Kugene D
Bondurant, professor of neuropsychiatiy, had been the fust one
called upon to study the disense

A few days after my arirval m Mobile T was mvited by Dr
T L McChfferty, the physician 1n charge of the Negro Insane
Hospital, to examme the 50 or more pellagra patients then
under his care and to offer suggestions on the diet and treat-
ment of lus patients It 1 mteresting to recall that I was m
pressed with the emnciition of the vietims and advised forced
and frequent feedings of mulk, eggs, meats, vegetables, and
other highly nutritious foods—the then, and now, recogmzed
treatment of pulmonary tuberculosis Dr MeCatferty sud that
he had alieady placed Ius pellagrns on just that diet, on the
advice of D1+ James T Searcy, then Superintendent of the
Alabama Insane Hospitals, Geoige H Searcy of Tuscaloosa,
E D Bondurant, Herbeit P Cole, Instructor m Gyne
cology , ind W Gilman Winthrop Instruetor in Surgery in the
Mobile Medieal School, all of whom had seen the patients sev
eral weehs 01 months before T saw them Cole and Winthrop
(1906) at the time were gising transfusions to the emaciated
victims of pellagra, which, combined with diet, had decreased
the mortality very matenally among the negro insane at the
Mount Vernon 1Tospital

After examming the patients, who months before had been
diagnosed as having pellagra, 1 had to admit that I had no
knowledge of the disease until I heard 1t diseussed by my con
freres on the faculty of the Medieal Department of the Um
versity of Alabama Before gomg to Mobile, T spent a year
1 postgraduate worh, six months of whieh w<s spent in Johns
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Hophms Meched School, wheie I hnd the privalege of attending
daily ward 1ounds conducted by Barker, Thayer, MeCrae,
Futehier, Hammon, 1nd Boggs mn the Johns Ilopl ms Hospiial,
and none of thnt group of great climeians had discussed pella
gra Parenthetically the opmion mav be added that if there
had been even n few e1ses of so distinet « disease entity as pella
gia 1n the Johns ITophins Hosptal before 1906, Osler, Welch,
or some of the junior group mentioned would have recogmzed
it

Durmng six months of visiting and working 1 the ehnies of
Berlin, Vienn, 1nd other Europen erties 1 1906, pellagra was
not mentioned by anv climeian T later learned that Neusser,
Professotr of Medrane 1n the University of Vienna, had studied
pellagra m the Austriwn Tyiol and in Rumant, and thnt his
monogiiph on pelligra published m 1887 wns one of the most
mportant contuibutions to the hterature on the disense, but
during thiec months while I was studving under Neusser’s as
sistants 1 the internal medicine waids of the Allgemeines
Krankenhnus, 2 2,000 hed hospital, no case of pellagia was seen,
nor w1s the disease diseussed  In 1906 Adolph Schmudt, then
of Diesden, who later succeeded Neusser as profescor of medr
cine 1 the University of Vienna, was the outstanding elimeran
m the world on intestinal diseases It was m the Dresden Gen
eral Hospital that Schimdt woiked out lus test diets in ntes
tinal diseases, and he had under his eare n large number of
patients with intestinal diseaces, many of them with diairhea
but none resulting from pella;ia It seoms unlikelv that there
could have been cases ot pellagin 1 the hospitals of Berlin
Diesden, or Vienna, or some of the great authorities m med1
cme 1n those cities would have called attention to so distinet a
disease when teacling American physicians then 1n postgind
nate work m Eunrope

The Gulf States Journal of Medicine and Surgery —In 1908
T purchased the Mobie Medical and Surgical Journal, and be
came 1ts editor Associited with me as co editor was one of
my confreres, Dr II A Moody Professor of Therapentrcs 1
the University of Alabama This jowrnal was enlarged and
1ts name changed to the Gulf States Journal of Medicane and
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Susr gery with an announced policy to devote 1ts columns largely
to publhishing papers on tropieal diseases by physicians mn the
Gulf States

In 1910, when the Gulf States Medical and Surgical Journal
was merged with the Southern Medical Journal, then published
at Nashville, T became secretary of the Southern Medical Asso
ciation During the next decade pellagra was the topie of more
papers, discussions, and editorials in the Southern Medical
Journal than any other half dozen diseases The proceedings
of the Gulfport Pellagia Conference in 1908 were published m
the Gulf States Medical and Surgical Journal This was the
first tume 1n the Umted States that an entire number of 4 med1
eal journal was devoted to the publication of papers on various
phases of the pellagia problem

The Southern Medical Association and Pellagra —It 1s a coin
cidence that in 1906, the year that pellagia was recognized as
epudemic 1n the Alabamn Insane Hospital for Negroes, the
Southern Medical Association was being organized by a group
of physicians who had been members of the House of Delegates
of the American Medical Association that vear Dr George
C Savage, of Nashwville, one of the outstanding ophthalmelo
gists of his time, suggested the need for an orgamzation of
Southern physicians Then Dr H H Martin, an eminent
otolarvngologist of Savannah, President of the Georgia State
Medical Assoctation, with Dr James M Jachson of Miamy,
President of the Florida State Medical Association, Dr 'W W
Crawford, President of the Mississipm State Medical Associa
tion, and Dr Osear Dowling, President of the Lowsiana State
Medical Association, and Dr Jeire Crook, 1epresenting the Ten
nessee State Medical Association, proceeded to orgamze the
Southern Medieal Association To Dr Martin was delegated
the duty of arranging for a meeting to be held in Chattanooga,
Tennessee, conjomntly with the Tri State Medical Society of
Tennessee, Georgia, and Aldbama, m November, 1906 Drs
Martin Crawford, and Crook persunded the leaders of the Tr1
State Medical Society to merge that orgamzation mnto the
Southern Medical Association

At the next meeting of the Southein Medieal Association m
Birmmgham 1w 1907, T was elected chairman of the section on
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medieme The year following (1908), in my nddiess, I selected
1 subjeet which at that time was m the minds of many Southern
physieinns, ¢ e, ““Problems in Medieine Wlich Affect the Pros
perity of the South ”’ I mentioned the four diseases, malan=,
the most prevalent of all diseases m the South, yellow fever,
wlhich had been epidemie m the South m 1904, hoohworm, then
the absorbing medical problem, and pellagin which had been
found to he endemic, and epidemic, m the South m 1906 I
suggested that while the Southern Medic1l Association had been
organized primanily and solely as a scientific orgamzation 1t
should become the elewrig house for information on, and for
the discussion of, the endemme tropieal diseases which affected
the welfaie of the South A section on public health m the
Southiern Medieal Associntion was organmzed by me, and 1t re
eens ed the enthusiastic support of the public health officials and
the general practitioners of all the Southern states

Pellagra meireased so 1apidly 1n the rural distriets of the
South and 1n hosprtals, orphanages, and pemtentiaries—n the
same regions m which malaria, uncinaniases, typhoid fever, and
amebiasis presailled—that for 4 number of venis i the sections
on medieme and publie health of the Southern Medicil Associn
tion pellagia was the most important topie for papers, sympo
siams, and diseussions The Assoeiation’s journal, the Southern
Wedical Journal, hecame the prineipal medmum through which
the 1apidly accumuliting knowledge of the ehimicnl and publie
health aspects of the pelligra problems was dissenunated among
the phisicians mn the South

Our Debt to Goldberger —Many of my pellagia patients have
come from ntelligent nnd prosperous families, m the rural dis
triets, mm whom 1t seemed that diets deficient 1n proteins could
not have heen the onlsy factors i producing the disease Phys
cians f1om every Southern state have expressed the same opin
10on  Therefore, I never accepted Goldbe:ger’s now abandoned
theory that pellagra 15 due solels to an unbalanced diet, de
fierent 1 protens (eertun amino acids) T believe ardently in
vitamin dehciencies as the caase of many diseases, and I am
convineed that the pellagra preventive factor i vitamn B, now
believed to he micotinie cid, 15 the essentinl etiologic factor m
pellagra T believe, however, that mtimsic factors in the stom
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ach and Iiver are undeilying e wses of nicotinie aaid deficiency,
and that there are many predisposing cquses of the disease
Though I have disagieed with Goldberger s views and methods
mmany 1espects, T assert that the outstanding vwork i the study
and pievention of pellagra n the twentieth centurs should be
credited to the Iatc Joseph Goldberger of the Umted States
Pubhe Health Service

Qoldberger spent the best years of Ius hfe m the studs of
pellagia and in constiuetive effoits fo prevent the disease The
promulgation of Goldberger’s *‘unbalanced diet” theory of pel
Iagra among the farmers of the South stunulated them to diver
sified farmmng and toward mmproving the food supph m the
1mal districts and, no doubt, he should be eredited with having
done more towards reducing the medence of pellagia than any
other man

Early Experiences m Treating Pellagra —The Mobile City
Hospital was utiized for ehimeal teaclung by the faculty of
the Medical Department of the Unnersity of Alibama and,
having been profcssor of medieme, I became the physician m
chuef of that all ehuity mstitution  There were no cses of
pellagra n the Mobide City Hospital mn 1906, and no one con
nected with the mstitution could remember hiving seen any
case thit 1esembled those which most of the faculty had seen
m the lospital for the msane at Mount Vernon, fortv miles awny
In 1907 a few patients weie admutted, and for 4 number of
seai< there were cases largels among the negroes who resided
in the seetions of the ety n which open piivies were 1n use
At no time, however, w15 pellagia 4 problem among the negroes
ot Mobile as compazed to the raxages of tuberenlosis

In my private practice i Molile from 1906 to 1915, T treated
mans patients with pellagra sent to me f1om the 1ural districts
of southern Alrbamy, southwest Mississippy, and western Flor-
wa Many of these patients were from prosperous fimbhes,
merchants and planters m particalar  Many of them had the
mones to pay for a month or six weehs’ stay 1 private hos-
mtals, where they nere given the Wen Mitchell rest cure with
forced feedmgs low 1 erbohydrates, paificulaily green vege
tables, and lgh m meats, eggs, milh, and other foods of lugh
protein content In addition, the rooms were kept darhened
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T, lile cvery other physician of my acquaintance m the early
pellagra davs, believed that malnutrition was 2 predisposing
cause, but not the only etiologic factor in pellagra, and that
building up the nutistion of the pelligiin was the most impot
tant indieation m prevention and tieatment I cannot reeall
losing, 1 patient with pelligia i my puvate practice during the
veats that T lived in Mobile except one man, 4 banker, who left
the hospital apparently cured ehneally A few days Inter after
having been exposed to the sun for two howrs on 2 hot sum
mer’s day, the dermatitis diarrheq, and mental depression re
turned, and this patient ecommtted <uicide

It should be remembered thit mans of the privite patients
wete from famihes who could afford to have proper treatment
and could follow the propa diet after 1eturming home, and that
m piivate practiee the very poor who were prone to the malg-
nant ts pes of the dicersc were not scen The low mortalits rate
m pellagian my practiee 1s 1n lime with that of other physicians
in private practice, except mn the first 1eported epidemies  Dr
J R Williums, ot ITouston, Mississippl, recently said that he
had lost only one pellagia pitient out of more than one hundred
eases, and that was his first patient  Many physieians through
out the South have reported laige series of cases tiented sue
cessfully without the loss of a patient Goldberger said that
the mortality of pellag: 1 should not be over 2 pexr cent of those
treated propetly  The lugh mortality rates from pellagra come
flom 1nsane hospitals, almshouses, 1nd chaiity hospitals m
which aged pellagrins, defectives, dependents, and derelicts
would have died of pneumoma, semle dementia, tuberculosis
cardiovaseular renal disorders, or other degenerative diseases
1f they had not smecumbed to pellagra

Recent Investigations —Clinieal investigitions and expent
mental studies during the last decade have resulted i many
mpot tant ady inces m the knowledge of pellagra  Sebrell and
his associates 1 the United States Public Health Service have
continued the studies begun by Goldberger on vitamm deficiency
m dogs Other important contributions have been made by
Sydenstiicher 1t the Umversity of Georgia, Ruffin and Smuth
at Duke Umversity , Porter at the Medical College of Virgina,
Mulholland and Yohn Staige Davis at the University of Vir
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gma, Spies and Blankenhorn in Cleveland and Cineinnati,
Spies, J B MeLester, T § McLester, and Grosbech Walsh 1
Birmingham, Roy Tuiner at Tulane Unry ersity , John Youmans
and Katharme Dodd 1n Vanderbilt Unny ersity Medieal School,
and many other climeians, mcluding a number of general prac
trtioners m rmal districts

The culmmation of this decade of research was the epoch
mahing discoversy of Elvehjem and lis associates m the Uni
versity of Wicconsin (1937), who found that micottme acid and
nicotinic amudes, normally pre<ent m the hver, will enre black
tongue in dogs, and thev suggested 1ts use m human pellagra
Following the publieation of Elvehjem’s suggestion, almost s1
multaneously, a number of mvestigators, meluding Ruffin and
Snuth at Duke University, Dutham, North Carolina, Spres and
J B McLester 1 Birmingham, Sydenstricher at Augusta,
Georgia, Fouts, Lephoyskr, Helmer and Jukes at the University
of Indiana, began the use of nicotmic acid 1n human pellagra

The dramatic cures of pellagra by the use of nicotimic acid
mn more than a thousand reported cases have revolutiomzed the
treatment of pellagra and 1its use has opened up new fields of
mvestigation on the etiology of pellagra, which mav result m
changing some of our concepts 1egaiding the genesis of the
disease  Considering the accumulated knowledge of pellagra
even 1n the last decade, 1t would seem that the time 1s propitious
to collect and correlate these data and condense them into a
volume fo1 the use of those who deal with the disease

The Quest for the Cause of Pellagra — ‘Tt 1s not who 1s right,
but what 1s 11ght”’ that should be considered when there 15 a
difference of opmion on Ans controversial subject I beleve,
with many other physicians, that all the factors in the etml(;.gy
of pellngra have not been discovered, and one of my reasonst (()1r
wrniting this book 1s the hope that some of the facts presen E; ,
whieh others have brought out 1n then studies of pellagra, may
stimulate further investigations on 2ll phases of pellagra "

Tt hag been a pleasant tash to 1ecord the data relgarsdmgle;s
1esearches and clinieal stndu;; thtattha\ c(zi Iiielsiollnvz;(li; tJ}‘xe I;]Slagra
physicians 1n then earnest efforts to a1 S aa the

o present, without has, the va

(I)):‘;l;h’;)l;l tlfelzijsls;e%}; pI;llagta and the reasons why the pro
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ponents of various theorics believe m them  So many theories
have been advanced 1egaiding the etiology that all of them
cannot be mentioned, but some of the most important are dis
cussed I certainly have no desire to discredit the very excel
lent work that has heen done in pelligra mvestigations 1n
tended to prove that 1t 15 entnely 4 vitamin deficiency disease
On the contriry I am thoioughly convinced that food deficiency
1s the most mmportant cause of pellagiq, but T believe that the
facts set forth m this book, 1s gleaned from the observations
and studies of many capable chnieinns, justify the assumption
that 1n the uneharted seas of the mysterious 1enlms of pellagra
there are continents vet to be discovered
Regarding the symptoms, diagnosis, prognosis, and treat

ment of pellagia, there 1s no controverss, and on those phases
of the disease, essential 1n 1ts management, I have endeavored
to present a practical treatise so that the book may be found
helpful to the general practitioner when ealled upon to dingnose
and treat pellagta Pievention 1s of equal importance to treat
ment, and the extensive seetion on “‘prophylanis’ has been
prepared 1n the hope that public health offierls and nurses, and
others engaged n the fields of pieventive medicine, may find
m 1t mformation useful i applving methods which eventually
will decrease the incidence of pellagra in the Umted States to
the 1rreducible mmmum



SECTION I
HISTORY AND EPIDEMIOLOGY

CHAPTER 1

EARLY HISTORY AND EPIDEMIOLOGY OF
PELLAGRA

Spamn —NMore than two centuries ago, 1725, Don Gaspar
Casal, physician to Philip V of Spamn, 1ccogmzed among the
peasants 1 the provinee of Asturia o disease entity different
from any malady then Lnown to physiczans The disease was
50 severe and 1fs ravages so serrous that at first he regarded
1t as atvpreal leprosy, whieh he ealled ““scorbutic leprosy * Tt
also was called by the Spamiaids “‘mal de la rosa,” ““sichness
of the 10se ” Casal’s description of pellagia was not published
until 1762, thiee vears after lus death All authorities seem to
agree that Casal’s classieal deseiiption of the shin lesions and
the digestive and nersous mamfestations of the disease, which
he 1ecogmized, was the st 1eference to pellagra that appeared
m medieal literature  Aside from Casal’s description of pella
gra, Spamish physicians appear to have made no other contra
butrons of value to the hteratme on the subject The Spamards
believed that pellagin, ke syplihis, was hrought to Spam by
satlors who wele said to have contracted 1t from the American
Indians, but theie 15 no evidence to substintiate that assump
tion

Ttaly —Pellagra was next recogmzed 1 endemic, or epidemie,
form n the Kingdom of Milan, now a part of Italy, and was
desciibed by Frapolhin 1771 Pellagra appears to have spread
rapidly throughout noithern Italv and then to central and south
ern Ttaly Only a few cases have been reported m Rome and
its vietmty and 1t 1s saxd that 1t has never mvaded Genon The
statement has been made that pellagta has not been found on
the 1slands of Sialy, Corsiea, and Sardmia, though the natives
consume the same varlety of foods and their living eonditions
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are the same s those of then fellow countiymen on the Ttalian
penmsula  When pellagia was first discovered m Italy, the
mortality was high m nwnerous epidemics among the peasant
population, and judging from the enormous Irterature on the
subject contributed by many Itahan pellagrologists, 1t was
Ttaly ’s most serious health problem for 2 century

The late H F Hains, of Atlanty, who wrote the most com
prehensive monograph on pellagia that has been published 1n
the Enghish language, impiessed by the thoroughness of the
v estigations of the Itahans on all the yarious phases of pella
ora, dedicated lus book ““to the memary of those two master
pellagrologists, Gaetano Sti1unhio, Si, and Michael Gheradim,
wlho dovoted the best part of ther lives to the studv ot pellagra
Strambio and Gherndim were two of the many Ttahan phist
cians who spent years m the effort to solse the pellagia prob
lem Cesate Lombroso renowned no less for his studies on
ermmology than for hus 1csearches on pellagra, 1s best Lknown
to Americans becanse of lus tovin from spoiled maze theory
as the eause of pelligra, but Motell, Lussana, Frua, Selmy,
Gemm?, Sambon, Alessandrim, wnd a1 legion of other Italian
physicians have made valuable contubutions to the study of
pellagra  The £act 15 that much of the eaily work done on the
etiology of pellagra m the United States merely duplicates that
which the Italians had eaimed on irom fifty to one hundred
years before

Pellagra Now a Rare Discase w Italy —The statistics on pel
lagra in Ttaly, pubbshed by Claude Lavinder in 1909, showed
an amazing, 1f not meredible, decrease from 1898 to 1907

TOTAL NUMBEF OF PELLAGPINS IN ITALY, BY CFNSUS

18,9 97 855
1881 104 067
1899 72603
1905 55028

1808 3,987
1900 3788
1904 2363
1906 139
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In December and January following the end of the Woild
War i November, 1918, I had the privilege of making some
mvestigations 1egarding food conditions and nutritional dis
eases mn Italy Having been interested particularly pella
gra, I had hoped to study the disease as 1t ewsts among the
Italians To my surprise I could find no pellagra in Italy

The suigeon geneial of the Italian Armv said that only a
few cases had been reported among the five or s milhons of
soldiers who had been drafted in Ttaly The only statisties that
could be found on pellagra in Italy then were those among the
nearly one million young men who had been drafted into the
Italian army n 1918, only 34 had been rejected because of pella
gra The Vital Statistics Divasion of the Itahan Publie Health
Service was visited, 1n the hope to secure some datn on the mot
bidity and mortality of pellagia, but the physieian 1n charge
sard that there wele no rehable statistics concermng pellagin
m Itadly He said that he was quite suze that pellagra had de
creased enoimously 1 the past two decades, but he had no dnta
to prove 1t Bastianell, the great Italian surgeon, sud that
if pellagia existed i Rome he did not know at, and that 1 his
large suigieal experience, probably thnty years, he had never
seen a case of pellagia

Tt 15 saxd that there hns been an nereasc m the prevalence of
pellagia m Italy 1 the last few years and that prior to Italy’s
entry 1n the uropean War, June 10, 1940, Mussolin1 had un
dertalen the tash of eradieating the disease from among his
peasant classes

France —Hameaun 1eported that pellagra was endemme, o1
epidemic, m <outhwest France in 1828 He believed that
pellagia had existed in Gironde, a French province, for at least
half a centmrs before that time Pellagra appears to have
spread rapidly over many regions in France, a few cises were
reported 1n Paris, and then 1t gradually disappeared untl by
1890, “‘mal de Samnt Rose’’ had ceased to eust m France I
<erv éd m Fiance for ten months during and immediatelv after
the World Wai, and though many mquiries were made, 10
American o1 French physician could be found who had seen 1
case of pellagra
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While appatently pellagia has never been a serious problem
m France, Roussel’s two compilations of the literature on pel
Jag1a published m 1845 and m 1866 presented valuable data
for use by those mterested i the study of pellygia Later, m
1908, Marte published a book, 1n which there was little original
materal, but m which he presented an excellent summary of
the knowledge of pellngrn that had accumulated up to that
time Simce American physielans are more proficient mn read
mg Prench than Italian, Roussel’s and Marie’s books had =
profound effect 1n molding the opmmon of Southern phvsicians
(to the muze tonn theory of 1ts causation) n the early vears
of thewr study of pellagra

Austna-Hungary and Rumama —Pellagra appears to have
extended from Italy into Austrin, but there has been a marhked
decrease 1n the severity of the disease and 1 the number of
cases reported mm Austria  Neusser, the great Viennese ch
meian, made a thorough study of pellngra i the Austrian Tvrol
and 1n Rumama s hool,, published 1n 1887, in which he an
nounced his theory that pellagra 1s due to ~ toxin, generated by
bacteral action 1n the intestines, and mn wlich he discussed the
clinzeal aspeets of the disease, has been one of the clussies on
pellagra studied bv American physicians

Pellagra must have been an infrequent disease i Austria m
1906, 2t least 1n the vieimtv of Vienna In January, 1919, I
visited the cities of Trent, Trieste, and Fiume, then 2 part of
Austria Hungary, and was mformed that pellagra did not exast
n them, but the disense was sud to prevaul in the ““hinterland’
of Trieste and Croatin

Pellagia crossed over the Transylvaman Alps from Austria
mto Hungary, and extended from there to Rumama where n
1912 1t was stated that out of a population of 5,000,000 there
wele 75,000 pellgrins Pellagra extended fiom Rumama to
Serbia and Bulgaria and mto Poland, southwestern Russia,
Bosnin, and Herzegovina, where 1t 1s more or less endemmie at
this time  There scems to be little pellagia m Turkey, and 1t
1s said to he 2 rare disease 1 Greece

England, Germany, and Northern Europe —Sporadic eases,
usually associated with aleohohsm and secondary to chronic
diseases m whieh undernutittion was a factor, have been re
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ported 1 England, Treland, Geimany, and the Netherlands,
but the disease las not been found to be endemic m the British
Isles or m any country in northern Euiope, except Scandinavia
I made nvestigations of food conditions and nutritional dis
eases m Germany in 1919, and though the Germans suffered
tertibly fiom the lack of food, particularly mulk, eggs, meats,
and fats, Gertman plivsicians stated that pellagra did not ev
1st then, and had nesver been 1eported m Germany

Egypt —Pellagia was first 1epoited m Egvpt i 1847 by
Prumner and descitbed by lum s a type of leprosy Pellagra
i Kgypt, as elsenwhere, appeais to be laigely a rural disease,
and 1t 15 rare 1n such cities as Port Said, Suez, and Alexandiia
Recent mformation on the prevalence of pellagra in northern
Africa seems to indicate at the present tume that pellagra 1s
mo1re widespread and mote severe 1n Egypt than m any other
countrv 1 the world Sabra 1epoits that since the natives
consume a latge amount of aleoholic beverages i Egyptian
cities, pellagra 1s now an wban as well as 2 1mal problem 1
Egvpt Elhnger, Hassan, and Taha 1ecently (1937) exammed
204 natives selected at 1andom 1 villages of the Nile Delta
and found that 34 per cent of them were suffering from pellagra

The Far East -—In the last few years sporadic cases of pelln
g1a have been 1epoited m India and China It 15 more than
passing strange that in all the floods and fammes m those
countries no outbreahs of pelligia have been 1eported A few
cases have been recogmzed in Japan, the Philippines, Hawau,
and Austraha

Mexico and Central America —Pellagra has been Lhnown to
Dbe endemzc 1n Mexico smee 1896 when Noles 1eported a number
of cases 1 Yucatan Pellagra also eusts in other Central
Amezican countries and m South Amertea, but no serrous out
breaks or epidemies have been 1eported in the Western Hem
1sphere, except 1m Yueatan and m rumal o1 suburban communt
ties 1 the South

Deeks, 1 1912, 1eported a number of cases of pellagra that
oceurred among the laborers who weie brought from all parts
of the woild to work on the Panama Canal More recent re
ports show that pellagra 1s 1are among the Americans re
siding 1n the Canal Zone, but that a number of patients have
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been trented among native Panamanins mn Santo Thomas Hos
pttal m the City of Panama Frayser and Smith reported that
51 patients with pellagia had been admtted to Ancon Hospital,
an Ameniean hospital for Canal Zone employ ees, from 1909 to
1915 Nathan Barlow, Umted Frut Company physician, sta
tioned 1n Hondurs, said that he and three other physicians had
been on the outlook for pellagia for two vears They ‘‘were
unable to find 2 single case which could possibly, by the wildest
stretch of 1magimation, be considered pellagra’’

It 15 interesting that pellagin prevals more in the south
cactern sections of the United States than 1t does mn tropical
Americr  In 1924, I was mvited to present 1 paper on pellagra
at the International Conference on Health Problems in Tropieal
Ameriea held 1 Kingston, Jamaea I also visited the Umted
Frmit Company hospitals, usnally contamning about two hundied
beds each, in Honduras, Guatemnla, and Costa Rica Malaria
and dysenterv were the prevailing diseases, but not a case of
pellagra was seen in any one of those hospitals

In the eity hospital of Guatemala City, 1in addition to malarin
and dysentery, there were many ¢ases of tropieal leg uleers, and
various types of fila11nl disease, but no pellagra In the hospt
tals of Cuba, the Canal Zone, and Panamsa, malaria and dys
entely were among the prevuling diseases but there was no
pellagra  Syplubs, frequently found m pellagrins, 1s almost
unrversal among the poor and ignorant classes, representing a
large proportion of the populition 1n the West Indies and the
Central American countries

‘While the food factor i pellagia will be discussed 1 another
section, 1t 15 reles ant to mention that a ngh carbohydrate, vers
low protein, and vitamin deficient diet 15 the rule in the Central
Amernican republics, among the most degenerate and most
poverty stiicken people mn the Western Hemisphere ILal ewise
most of the few and far between prosperous fammlies m the
Islands of the West Indies and in Central American countries
live on a diet defieent i vitamins and protems One wonders
why pellagra 1s not as epidemic m those countries as 1t 1s 1n
some of the rural distuiets of the Southern states?



CHAPTER II

HISTORY AND EPIDEMIOLOGY OF PELLAGRA IN
THE UNITED STATES

Gray, of Utica, New York, 1eported the first case of pellagia
in the Umted Stites i 1864 Tiyler, of Summerville, Massa
chusetts, repotted another case i 1864 Sherwell, of Brook
Ivn, 1n 1883, reported a case m an Itahan sailor, and he 1eported
a second case mn 1902 Bemiss, ot New Orleans, diagnosed a
case of pellagra mn 1889, and m the same vear Mask, Bellamy,
and Wood, of Wilmington Noith Carolina, each repoited cases
1 which the diagnows of pellagra was suspected H F Harns,
of Atlanta, in 1902, 1eported a case of nncmariasis m an mdi
vidual presenting t1 pieal symptoms of pellagra

Early m 1905 Geoige Searcy, then in charge of the Alabama
State Hospital for Insane Negioes at Mount Vernon, observed
a new type of 1 very tatal diserse which had appeared among
the mmates of that mstitution, but 1t was not until 1906 that
he made the dingnos:s of pellagia  Searcy’s description of the
thmentary tract symptoms, the shin lesions, and the nervous
wd mental mamfestations of pellagia will 1emain as one of
the classies 1 medieal hterature 1 L MeCafferty, who be
came Supermtendent of the Alahama Insane Hospital for
Negioes m 1906, m 1908 repoited in detail the eases wineh oe
curred m the Mount Vernon Hosprtal from 1906 up to that time

Following the 1eport of the Alabamy cases, similar outbreaks
were reported by Babeoch in the Insane Hospital mn South
Carolma and by the physieians 1n charge of the Ilhnois Insane
Hospital In a few months the disease was found to be endemie,
or epidemie, m Alabama, Mississippl, Lowsiana, Texas,
Georgia, North Carolin, South Carolina, Kentuchy, Tennessee,
and to a less extent m Florida, Vizgima, Arkansas, and Okla
homa In a few years sporadhc cases of pelligra had been
1eported 1 most of the Eastern, Notthern, North Central, and
Western States

Pellagra a National Problem —Pellagra 1s fodyy a nafional
Vital statistics from the Umited States Bureau of

problem
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the Census, with every state in the Umon 1n the Registration
Area, and which are approsmmately 90 pex cent accurate, showed
tht m the vear 1936, 3,740 pe1sons died from pellagrn  In 1929
when the peth of mortahty from pellagra ipparentlv was
1eached, the U 8 Census Bmenu reported 6,793 deaths fiom
pellagia  The state of Tevas was not m the registration area
at that time, and adding 1,000 deaths from pellagra in 1929, a
low estim ite, the total deaths i the United States from pellagi
m 1929 numbered approximatels 7,793 Thus 1t will be seen
that m eight vears there was at least 1 50 per cent reduction
m the deth 1te from pellagr v in the Umited States

Decrease 1n the South from 1929 to 1936 —The decrese
the number of deaths from pellagin was reduced from 7,358 n
1929 to 3,401 1n 1936 1n the 13 southeastein states while m the
remaining, 33 states there was an imcrense 1 the number of
deaths from pellagra from 265 m 1929 to 339 1 1936

Table I shows the deciense in pellagia i 13 states m the
southeastein section of the United States

Tirte T

1929 1936

Alabama, 660 207
Arkansas 515 213
Flonda 315 133
Georgia 879 387
Kentuchy 133 88
Lowsnana 295 116
Mrssissippt 754 269
North Carolina 950 351
Oklihoms, 279 175
South Carohna 940 275
Tennesseg 412 243
Texas 1000% 714
Virgimia, 228 130
Totals for 13 states 7358 3401

Estimated number

Table TI shows the number of deaths from pellagia i the
1emamng 35 states and the Distract of Columlna

Increase m Pellagra in Northern and Western States —Tt 1s
mteresting to note that Calitorma with 87 deaths New Mexico
with 47 deaths, and Mssour: with 27 deaths m 1936, with
chmate approacluing that of Kentucky, Arhansas Ol lahoma
and Texas, had a larger number of deaths from pellagra than
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Tasrg IT

1929 1936
Amzona 8 5
Cahforma 42 87
Colorado 4 5
Connecticut 4 6
Delaware (1) 0 [
Dustrict of Columhia 2 3

aho 0 1

Kansas 9 13
Mame 3 1
Maryland 10 8
AMassachusetts 11 15
Michigan 8 6
Minnesota 5 2
Massourt 27 37
Montana 1 1
Nebraska 3 1
Nevada 2 0
New Hampshire 1 1
New Jersey 2 8
New Mexico 31 21
New Yorh 23 27
North Dakota 0 0
Ohio 21 26
Oregon 3 2
Pennsylvann 16 12
Rhode Island 2 1
South Dakota 0 1
Utah 0 0
Vermont 1 0
Washington 0 5
Vest Virgmia 5 10
TWasconsm 2 3
Wyoming 0 0

265 339

Total for 35 states

Massachusetts (15 deaths), Waisconsin (3), and Washington
(5), m 1936, states i wluch chimate 1s colder  Can 1t be said
that pellagra 1s spreading westward and to a less extent mnto
the Kastein, North Cential, and Westein states? California
with 87 deaths from pellagra i 1936 lacked only one of having
as many deaths from that discase as Kentueky in which 88
deaths were reported

Blankenhorn, of Cincinnati, 15 of the opinion that there are
many unrecognized cases of pellagia in the states in which only
a few deaths a vem are 1eported at this time, and that as
physieians become more familiar with the disease they will diag
nose mote cases [isher, of Youngstown, Ohio, mm 2 paper on
¢Pellagra 1n the North,’’ 1 1928, said that in hus opinion there
are many more cases of pellagia than are reported, for the
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reason that the dingnosis is not made by phystelans who are
under the mapression that pellagia 1s a 1are disease outsude
of the South

In the Southein states until physicians became ‘‘pellagrn
conscious,” they failed to dingnose many cases of pellagra,
but now 1t 1s probable that i the South phyvsicins er1 m diag
nosing many cases as pellagra which should not be so diagnosed
Certanly 2t this time I am having more cases of pellagraphobia,
wnd mote enses that have been dingnosed meorreetls as pellagra
than I am having of real pelligra It s a fact that many eases
of chionic nephiitis and other fital diseases m which the patient
has  red tongue, stomatitis, and diarrhea, with delirium, and
death, m1e diagnosed as pellngra, and in the South, a not in
considerble proportion of the patients with acute psychoses
and tovic deluium, with and without diairhea and dermatitis,
are misdiagnosed as pellagra It therefore seems piobable that
m the South physicians err in mahking the diagnosis of pellagia
too fiequently

Statistics for 1938 —The last available statistics reported by
the National Bureau of Statisties show that m the year 1938
there were 535 fewer deaths from pellngra i the Umted States
than n the vear 1936, 1 reduction of 7 per cent (Table III)
With the application of micotinie 1e1d and liver theiapy, the
pellagra death 1ate may be expected to make further drops, and
with contmued mmpirovement 1 nutrition and in the sanitars
conditions m the rural distriets in the states showing the gh
est inerdence of pelligra, thete will be 4 mail ed reduction 1n the
total namber of cises The pellagia problem 15 far from being
<olved, but no longer may 1t be regarded as one of the m)or
public health problems 1 any state m the Union

Why Is Pellagra Less Prevalent in Virgima, Maryland, and
Pennsylvama Than in North Carohna, South Carolina, and
Georgia?—1t 1s interesting to note the difference 1n the number
of deaths from pellagra in Virgmma, Marvland, and Pennsyl
vama m the north, and Noith Caroling, South Carohna, and
Georgin 1n the south These states have heen m the 1egistra
tion area for many vears, and thenr vital statistics must be
regarded as at least 90 per cent nceurate Table IV gres the
number of recorded deaths from pellagia and malaria m Penn
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Tapre IIL

Dearas AND DEATH Rates (PER 100,000 ESTIMATED POPULATION)

¥royM PELLAGRA  UNITED SratESs, 1938

AREA NUMBER PATE
United States 3,205 25
Alabama 349 121
Arzona 4 10
Arkansay 181 88
Califorma 66 11
Colorado 1 01
Connecticut 2 01
Delaware 1 04
District of Columbia 4 06
Flonda 105 63
Georgia 365 118
Idaho - -
Tihnois 14 02
Indiana 4 01
Iowa 1 *
Kansas 5 03
EKentucky 64 29
Lomsiana 148 69
Maine 2 02
Maryland 7 04
Massachusetts 11 02
Michigan 7 01
Minnesota 3 01
MassissippL 267 132
Migsourz 22 06
Montana - -
Nebrasha 2 0l
Nevada - -
New Hampshire - -
New Jersey 11 03
New Mexico 17 40
New York 26 02
North Carohna 254 73
North Dakota 1 01
Ohio 13 02
Oklahoma 119 47
Oregon 1 01
Pennsylvama 11 01
Rhode Island 1 01
South Carolina 234 125
South Dakota - -
Tennessee 210 73
Texas G544 88
Utah - -
Vermont - -
Vargunia, 114 42
‘Waghington 1 0l
West Virgima 7 04
Wisconsin 6 0g
Wyoming - -

*Less than one tenth of 1 per 100 000 estimated population
Rates based on 1837

Note

no

made for 1938
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sslvami, Marsland, Vigma, Notth Carolma, South Carolina,
and Georgia It also 1s mteresting to compaie the number of
deaths from pellagia with those from malara m the states
extending from Pennsiliama to Georgia

Taste IV
TENN MARY NORTH SOUTH.
syinavia ] tawp | VRUNA G ouponina | carouN | STORETA
1930 | Eellagra 12 1 130 301 245 387
NMalaria 8 1 17 150 435 61
1935| Pellagra 15 4 140 380 <98 367
Malana 5 3 16 91 430 381
193%| T ellagra To 3 120 438 343 319
Malana 4 1 10 66 304 410
193, | Pellagra 12 1 118 392 328 417
Malana 4 2 10 51 244 367
1932| Pellagra 11 5 128 479 431 499
Malania 10 1 6 53 234 315

These statistics scem to show that the chmntic conditions
which are faxorable to the production of malaria mny account in
part at least for the low 1nexdence of pellagra in the states north
of Virgima  There 15 no relationship between malarin wnd
pellagrn except that milaria may be a predisposing cause, but
1t seems more than 2 coineidence that both diseases prevail m
warm chimates

It will be seen that m the vear 1936 pellagia claimed 12
victims 1n Pennsylvama, 1 i Maryvland, 130 i Virgimia, 351
m North Carolina, 275 1 South Caiolina, and 387 in Georgia
Why should pellagra prevail to such an extent m Georgla,
South Carolina, and North Carolinn nd become less prevalent
1n Virgima and Marviand and almost to the vanishing pont m
the populous state of Pennsylvama®

Beall, of Fort Worth, Texas, observed that in El Paso County
i the Panhandle of Texis, m wlnch the altitude produces a
eolder chmate than 1n Central Texas, there was little or no
pellagra, while 1n the 1mal districts ot the lowlands of Tevas
it was 1 major health problem He called attention to the fact
that when pellagrins are sent to colder climates, and 1n the
winter, they improve rapidly 'What 1s there about altitude and
low temperature that are mimeal to pellagral Pellagra pre
vails most 1n the same localities 1n which malaria, hookworm,
and amebiasis are health problems Why ¢
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Is all the povertv in the Umted States 1n the South Atlantic
and Gulf States? Aie there no poverty and malnutrition 1n
Maryland, Pennsylvama, and New York? Government statis-
tics show that aboat one m every five persons are on relief
Pennsylvama and New Yoik, while in Alabwma and othex South
ern states only about one 1n ten persons are beng helped by the
government Why 1s thele so little pellagra i states with so
luige a proportion of mdigents?

Otto F' Gech, who came down to Vugima from New York
to solve the health problems of the South, working 1 a Virgima
State Hospital for Insane Negioes (2,400 mmates) m 1930,
found 4 male pellagring per 1,000, and between 45 and 50 fe
male pellagiing per 1,000, 1 ratio of 10 females to 1 male The
Thompson Pellagra Commission found a ratio of 214 females
to 1 of male pellagiins Geck observed negro men chewing
tobaceo intensively, while fewer women ‘“chewed ”’ This fact
suggested to Ium that chewing tobacco might contain some
protectine quality, possibly the pellagra preventive vitamin, the
pellagra preventive factor now hnown to be micotmie acd
Gecl suggested expeimments to detexmine whether or not chew-
mg tobacco will prevent and cure pellagia  As vet, Geek’s the
ory that Vizgima tobaceo mas be 11ch 1n the pellagia preventive
factor has not been tested, or at least no report ot such re
searches has appeated n the Iiteratuze

Can it be that North Carolina tobaeco, rich 1 mcotine, 1s
deficient 1 micotinie 1cd, while the weed m Viigima 1s 1eh
1n the pellagia preventive factor? If so, that mght explam the
difference 1n the number of deaths from pellagra in the two
states It 1s mote than passing stiange that Virgima cgirette
manufacturers have not leained of the pellagia-preventive fac
tors 1 Virgmia tobacco but m the mear future billboard and
newspaper ciguette adyertisements may 1ead  ‘“Reach for a
Virgima cagarette and get a hft from meotmie acd ”* Tt
mav be that the 1eason the men and women in Marvland and
Pennsylvama have so little pellagra 1s that they chew Virgima
tobaceco which 1s 11ch 1 the pellagra preventive factor and
scorn the North Cnrolint produet which 1s poor i micotime
qed while the tobacco chewers 1 South Carolina and Georgia
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masticate the “Old North State” plug, which 1s loaded with
micotine, but deficient 1n meotme ae1d

Tt should be added seriously that Spies called attention to the
fact that mcotine and nicotmic aad ire vers different chem
1cnls, having entirelv different propeities, and there 18 no
evidence to suppoit Gech’s suggestion that tobacco protects
agamnst pellngra

1 believe that the reason for the low meidence of pelligra in
Pennsvlvama, Maryland, and Virgima 1s that the inhabitants of
those states eat very little western ground corn meal, while 1n
North Carohina, South Caiolina, and Georgia, devitimimzed,
white corn meal bread 1s the principal uticle of food among the
poor I do not mtend to revive the corn toxin theory as the
sole cruse of pellngra, though 1t mav he a predisposing factor 1
some cases, but I do msist that the most important problem 1n
the prevention of endemic pellagra in the South 15 for the in
habitants of the ruiql distriets to be taught to substitute bread
made from whole wheat, 1ve, and bailev, and home rused, home
ground, whole grain coin menl for westein ground desvitamin
1zed white corn meal It also may be a fact that the imdigent
among the Virgmians, Marylanders and Pennsilvanians et
more meat and vegetables and less white corn meal bread and
~yrup than do the poorer classes m North Carolina, South Caro
lina and Georgia

How Long Has Endemic Pellagra Existed mn the United
States?—The question of how long pellagin has existed in the
United States was diseussed at many medical meetings after
the outbreak at Mount Vernon was reported in 1906 Babeock
stated that in studying the records of the South Carolma In
sane Hospital he found evidence that 1t had existed m South
Carolina since 1884 Kern, of Corsicana, Tevas, a Confederate
surgeon, thonght it possible that pellagra prevailed among the
Union soldiers who were n the Andersonville prison during
the Cival War, but others beheve that typhoid fever and amebie
dysentery were responsible for the heavy death rate among
soldiers both mn Federal and Confederate prisons Bass, of
New Orleans, reported cases of patients with lustories of hav

g hd symptoms of pellagra for a number of vears before the
disease was recogmzed



42 CLIMNICAL PLLLAGPA

On the other hand, Fugene Bonduiant of Molle, formerls
Professor of Neuropsyehatiy in the University of Alabama and
a neuropsychiatrist of laige esperience, with pathologie tramn
mg m the University of Vienna, stated that he had performed
more than 1,000 autopsies on patients who died 1 the Alabama
In<ane Ilospitils, and he had never found a case whieh re
sembled the pellagra he had seen at Mount Vernon

T find 1t difficult to beheve that pellagra could have been
endemic m the South prior to 1906, though no doubt there were
occastonal cases of secondary and aleoholic pellagia

Pellagra Commussions and Conferences —In less than two
years after pellagia was found to be endemrc 1n Alabama, well
qualified physicians were emploved i a number of states to
devote all of their time to studving the disease and to reportmg
methods for preventing the dreaded pellagra Among the
Pellagra Commissions who studied the disease 1n the late nine
t1es were those from the states of Noith Carolina, South Caro
Iima, Tennessee, and Ilhnos

South Carolina became the center of pellagia studies mn the
late mineties Babeock and Watson, who 1n 1907 found a num
ber of cases m the South Carolina State Hospital for the
Insane, called a Pellagia Conference to assemble in Columbia,
South Carolina, in 1908 Phvsicians from all over the South
were present and earried back to their home states much
formation regarding the new disease In 1912 under the leader
ship of J W Babeock, a Natwonal Pellagrn Conference was
cnlled and was widely attended The publication of the transac
tions of these two Pellagra Conferences provided much needed
material to the medical profession for study in dingnosing and
treating the disease

Philanthropy was called upon, and a Mr Thompson, of
New York, provided the money for a survey and a study ot
the epidemiology of pellagia 1n the cotton mll cistricts mn the
viemity of Spartanburg, South Carohna  The Thompson
Pellagra Commssion’s report will be discussed under the infec
tions theories It made a profound impression upon the med
cal profession at the time, and convinced many physicians who
had experience 1n dealing with pellagra that soil pollution 1s the
source of the disease m the South
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Of lesser importance, but lughly istructive to those who at
tended and to those who re1d the proceedings published in the
Gulf States Jouinal of Medicine and Surgery (Moble), Decem
ber, 1908, wns the Gulfport Pellagia Confeience held under the
auspiees of the Hai11son County, Mississippl, Medical Society
A large number of physicians who hnd experience with pellagra
from the states of Missisappl, Lowsiana, and Alabama pu
tieipated 1n the Gulfport Pellagra Conference

The Unted States Public Health Service and Pellagra —
When pellagia was found to be 1 serrous endemic disease 1n
various Southern states, health offieals 1ppealed to Surgeon
General Wyman of the Umted States Iealth Service for ud 0
combating 1ts rivages Dr Claude Lavinder was detuled fo
study the disease and for seseral vears he devoted his entire
time, working with the state and local health authorities in
studving pellagra from eveiyv angle and in dissemmatmg m
formation regarding the known facts of the disease among
physierans m localities 1n wineh cases had been reported He
and the late Coloncl Jos F Siler and Colonel H ¥ Nichols, of
the Umted States Armv, reviewed the foreign literature on
pellagra and prepared 2 booklet, giving the es<ential informa
tion regnrding the history, epidemiology, symptomatology, pre
vention, and t1eatment of the new and teriible dicease that had
appeaied m many 1ural and suburban communities in the South
When the lustory of pellagra in the United States 1s wiitten the
name of Clande Lavinder <hould be found ligh among the
ploneer physiclans who served then country farthfully and
efficiently 1 fighting the 1avages of 1 disease of unknown origmn

Burgeon Generals Rupert Blue, a South Carohman, and Hugh
Cummings, a Virgiman, of the Umited States Public Health
Service during therr admmstrations, gave every possible md
to henlth officials in the states affected i the study and pre
vention of pelligra Though pellagra 1s not now an acute prob
lem, Surgeon General Thomas Parran has continued to ud the
states 1n their efforts to e1adicate the disense

The United States Publie Ilealth Service provided Yoseph
Goldberger with ¢ipable associates who themselves have made
valuable contributions to the study of pellagri  Wheeler and
Voegthn were scocinted with Goldberger 1n the euly years
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of hs work, and later Sebrell, all of whom hase contributed
metritorions studies on the food factor m pellagra Goldberger
and Jus associates m then experiments proved that vitamm B
has a pellagia-presentive (P P ) factor m addition to 1ts anh
neurttic (ant1 beriber1) qualities

There can be no question hut that the Umted States Public
Health Seivice has Ined up to 1ts opportunity by ienderme
greatly needed help to the state and local health agencies
thenr efforts to control the 1avages of pellagra Lavinder,
Goldberger, Wheeler, and Sebrell also have 1endeired serviee of
mestimable value to mdividual physicians m commumities m
which outbreaks, or eprdemics of pellagrn have occurred

Our Debt to State Public Health Offictals —It should be re
membered al-o that during the last thirtv vears there has been
an unprecedented development of the health departments in
all the states i which pellagia 1s endemic, and that while the
morbidity rates from pellagra have been 1educed by 60 o1 70
per cent in the last thitty vears, there has been an almost par
allel decrease 1 the number of deaths and the number of cises
of mnlaria, uneinaniasis, typhoid fever, amebic dvsentery, and
other diseases It also 1s sigmificant that pellagra, malana, tv
phoid feser, uncinariasts, and amebic dvsentery have become
mlder diseases, and the malignant types of those diseases which
wele seen frequentls thurty vears ago have been observed rarely
m the last few years

The gratitude of the Nation and of the South, m particular,
1s due the undeipaid public heilth officials 1 the state health
depattments and the counts health umts m the states m whieh
pellagia has been endemic and epideme for the last thirts fom
years, for then pait m reducing the mncidence and the death
1ates of pellagia, malana, uneinanasis, typhoid fever, amebie
dvsentery, and other diseases There are tens of thousands of
men, women, and children enjoving health and prospenty to
day, who would have been m then graves had 1t not been for
the v1siom and the labots of specialists 1 presentable diseases
who are devotmg then lives to makmg our country a better
and safer place m which to hive

The Philanthropy of John D Rockefeller and the Service of
Charles Wardell Styles—In expressing gratitude to those to



HISTOPY AND EPIDEMIOLOGY IN UNITED STATES 45

whom 1t 15 due for their put m improving health conditions m
the South, the philanthiopy of John D Rochefeller, and the
indefatigable efforts of D1 Charles Wardell Stvles, of the
TUnited States Public Health Service, should not be forgotten
The five mllion dollus given by Mr Rochefeller to eradicate
hoohworm 1 the South not only did much toward curing and
preventing uncinaiasis, but 1t azoused public sentiment in the
South to a realization of its henlth needs, and to an apprecia
tron of the opportumty to eradicate all the tropieal diseases
which had interfered with its agrieultural and mdustrial de
velopment The origin of the development of the public health
agencies that are now the pride of the South ean be traced to
1 considerable extent to the vision of Dr Charles Wardell Styles
and to the philanthropv of John D Rockefeller It was for
tunate for the South and the Nation that, when pellagra became
endemic and eprdemic mn the Umted States, through the munifi
cence of John D Rochefeller, 2 great humanttarian, public
health agencies whieh could cope with that, or any other, disease
which might appear were heing developed 1 all the states «f
fected

It should be added that the plilanthropy of John D Rocke
feller for the pievention of disease in the South did not end
with the five rmilion dollar hookworm eampaign, through the
Internntiontl Health Boaid, the Rockefeller Foundation has
contributed many more milhons to supplement the needs of the
state departments of health in the various Southein states
John H Ferrell, tramed 1n public health work 1n North Carolina
and famihar with the health problems of the entire South, has
seen to 1t that the Rochefeller funds expended 1n the South were
placed where they wonld do the most good

The Country Doctor and Pellagra —When 1t beeame known
that pellagra was endemie and eprdemie 1 the South, the pro
gressive physieians n 41l the Southern states became intensely
interested m the new disense They lost no time m nformmg
themselves on all phases of the disease, particularly 1ts pre
vention and cure No army ever went into battle with greater
zeal, courage, and patriotism than did the physicians of the
South when they prepared themselses fo1 the attacdl on pellagra
Each indnidual physician was a medieal offieral m the war
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of s woik, and later Sebrell, all of whom have contributed
meritorious studies on the food factor 1n pellagra  Goldberger
and Ins associates m their expermments proved that vitumin B
has a pellagra preventive (P P ) factor in addition to its ant1
neurttic (ant1 bertber1) guahties

There can be no question but that the United States Publie
Health Service has Ived up to 1ts opportunity by rendermg
greatly needed help to the state and local health agencies m
their effoits to control the ravages of pellagra Lavinder
Goldberger, Wheeler, and Sebiell also have rendered service of
mestimable value to indridunal physicians in commumties m
which outbreaks, o1 epidemics, of pellagra hwe oceurred

Our Debt to State Public Health Officials -—Jt should be re
membered alvo that duiing the last thirtv vears there has been
an unprecedented development of the health departments
all the states i which pellagra 1s endemie, and that while the
morhdity rates from pellagra have been reduced by 60 or 70
per cent 1n the last thutv vears, there has been an almost par
allel deciease 1 the number of deaths and the number of cases
of malaria, uncinariasis, tvphoid fevel, amebic dysentery, and
other diseases It also 1s significant that pelligra, malaria v
phoid fever, uncmanasis, and amebic dyvsenters have become
milde; diseases, and the mahgnant tvpes of those diseases which
were seen frequentls thutty vears ago have heen ohserved rarelv
i the last few vears

The gratitude of the Nation and ot the South, n particular,
1¢ due the underpmd public health officials m the state health
departments and the county health umts n the states mn whieh
pellagia has been endenie and epidemic for the last tharty four
veats, for then pait i 1educing the meidence and the death
1ates of pellagri, malaria, uncinariasis, typhoid fever, amebic
dysenterv, and other diseases There are tens of thousands of
men, women, and childien enjoying health and prospenty to
dav, who would have been m their graves had it not been for
the viston and the labors ot specialists in preventable diseases
who are devoting then bives to makng our country a better
and safer place m which to hve

The Philanthropy of John D Rockefeller and the Service of
Charles Wardell Styles —In expressing gratitude to those to
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whom 1t 15 due for their part m improving health conditions m
the South, the plilanthropy of John D Rochefeller, and the
mdefatigable efforts of Dr Chules Wardell Styles, of the
United States Pubhe Health Seirvice, should not be forgotten
The five mllion dollazs given by M1 Rochefeller to eradicate
hookworm 1n the South not only did much toward curing and
preventing unemarasis, but 1t aroused publie sentiment the
South to 1 realization of its henlth needs, and to n apprecia
tion of the opportumity to eradieate all the tropien! diseases
which had interfered with 1its agricultural and imdustrial de
velopment The origin of the des elopment of the public health
agencies {hat <re now the pnde of the South can be traced to
1 considerable extent to the vision of Dr Charles Wardell Styles
and to the philanthropyv of Johm D Roclefeller It was for
tunate for the South and the Nation that, when pellagra became
endemic and epidemic 1 the Umted States, through the mumfi
cence of John D Roclefeller, 2 great humamtarian, public
health agencies which could cope with that, or any other, disease
which might appear were being developed mn all the states af
fected

It should be ndded that the planthropy of John D Rocke
feller for the prevention of disease in the South did not end
with the five million dollar hookworm campaign, through the
International Health Boad, the Rochefeller Foundation has
contributed many more millions to supple ment the needs of the
state departments of henlth m the various Southern states
John H Ferzell, trained 1n public health work 1 North Carolina
and familiar with the health problems of the entire South, has
seen to 1t that the Rochefeller funds expended 1n the South were
placed where they would do the most good

The Country Doctor and Pellagra —When 1t became Lnown
that pellagra was endemie and emdemic i the South, the pro
gressive physicians 1n All the Southern states hecame 1ntensels
mterested 1n the new disease They lost no time m mforming
themselves on all phases of the disease, particulmly 1ts pre-
vention and cure No army ever went into battle with greater
zeal, courage, and patriotism than did the phvsicians of the
South when they prepared themsels es for the attach on pellagra
Each mdridual physician was 1 medical offieial 1 the war
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of s work, and later Sebrell, all of whom have contributed
meritorlous studies on the food factor in pellagra Goldberger
and lus associates i then experiments proved that vitamm B
hag a pellagra preventive (P P) factor m addition to its ant
neuritic (anti-beriber1) qualities

There can be no question but that the Umited States Pubhe
Health Service has lIived up to 1ts opportumty bv rendermg
greatly needed help to the state and local health agencies m
thenr efforts to control the ravages of pellagia Lavinder,
Goldberger, Wheeler, and Sebrell 1lso have rendered setvice of
mestimable value to individual physicians 1n eommunities m
which outbreaks, or epidemies, of pellagin have oceurred

Our Debt to State Public Health Officials —It should he re
membered al<o that during the Iast thirts vears there has been
an unprecedented development of the health departments mn
all the states m which pellagia 15 endemie, and that while the
morhdity 1ates from pellagra have been reduced by 60 or 70
per cent 1n the last thirty veais, there has been an almost par
allel decrease m the number of deaths and the number of cases
of malaria, uncinariasis, typhoid fetver, amebic dysenterv, and
other disenses Tt also 1s significant that pellagia, malana, ts
phoid fever, unemariasis, and amebie dyvsentery have become
milder diseases, and the malignant ty pes of those diseases which
wete seen frequentlv thuty veais ago have been observed rarely
1n the last few veals

The gratitude of the Nition and of the South, 1n partienlar,
18 due the underpaid public health offictals m the state health
departments and the county health umts m the stafes n wiieh
pellagra has been endemie and epidenne for the last thirty four
vears, fo1 then part m 1educing the incidence and the death
1ates of pellagia, malaria, uncinariasis, tvphoid fever, amebie
dysentery, and other diseascs There are tens of thousands of
men, women, and cluldien enjoymg health and prosperty to
dav, who w ould hasve been m their graves had 1t not been for
the vision and the labors of specialists m presentable diseases
who are devoting theu lives to maling our country a better
and safer place m winch to live

The Philanthropy of John D Rockefeller and the Service of
Charles Wardell Styles—In exptessing gratitude to those to
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whom 1t 18 due for their pait m improving health conditions 1
the South, the philanthropy of John D Rochefeller, and the
mdefatigable effoits of Dr Chailes Wardell Styles, of the
United Stites Public Health Sexvice, should not be forgotten
The five milhon dollars given by M1 Rochefeller to eradicate
hookworm 1n the South not onlv did much toward curing and
preventing uneinnriasis, but 1t aroused public sentiment 1n the
South to a redhization of 1ts henlth needs, and to <n apprecin
tion of the opportumty to eradicate all the tropienl diseases
which had mterfered with its agrieunltural and imndustrinl de
velopment The on1gin of the development of the public health
agencies that e now the pride of the South ewn be tiaced to
4 considerable extent to the vision of Dr Charles Wardell Styles
and to the plulanthropv of John D Rockefeller It was for-
tunate for the South and the Nation that, when pellagra became
endemic 1nd epidemic 1n the Umted States, through the mumfi
cence of John D Rockefeller, 1~ great humamtarian, publie
health agencies which could cope with that, or anv other, disease
which might appear were bemg developed 1 all the states af
feeted

It should be added that the plilanthropy of John D Rocke
feller for the prevention of disease i the South did not end
with the five mllion dollar hookworm campaign, through the
International Health Board, the Rockefeller Foundation has
contributed many moie millions to supplement the needs of the
state departments of health in the various Southern states
John H Ferrell, tramed i public health woik 1n North Carolina
and farmbar with the health problems of the entire South, has
seen to 1t that the Rochefeller funds expended 1n the South were
pliced where they would do the most good

The Country Doctor and Pellagra—When 1t became known
that pellagra was endemic and eprdemic mn the Sonth, the pro
gressive phisicians 1 All the Southern states became 1ntensely
mterested mn the new disease They lost no time m mformmg
themselves on =ll phases of the disease, particularly 1its pre
vention and cure No army ever went into battle with greater
zeal, courage, and patriotism than did the phvsicians of the
South when they prepared themselyes for the attach on pellagra
Each mndividual physician was a medieal official 1n the war
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of his work, and later Sebrell, all of whom have contributed
metitorious studies on the food factor i pellagra Goldberger
and lis assoeiates m their experiments proved that vitamun B
has a pellagra preventive (P P ) factor m addition to its antt
neuitie (ant1 beriber:) qualifies

There can be no question but that the Umted States Puble
Health Service has lived up to 1ts opportumty by rendermg
greatly needed help to the state and local henlth agencies m
their efforts to control the ravages of pellagia Lavinder,
Goldberger, Wheeler, and Sebrell also have rendered service of
mestimable value to individual phvsicians 1n communities
which outbreaks, or epidemics, of pellagra have occurred

Our Debt to State Public Health Officials —It should be re
membered al~o that duing the Iast thirty vears there has been
an unprecedented development of the health departments in
all the states 1 which pellagia 1s endemic, and that while the
morbidity 1ates from pellagra have been reduced by 60 or 70
per cent 1n the last thirty vears, there has been an almost par-
allel deciease m the number of deaths and the number of cases
of malarma, uncinanasis, tvphoid fever, amebic dysentery, and
other diseases It also 1s sigmificant that pellagra, malaria, ty-
phoid fever, uncinariasis, and amebie dysentery have become
milder diseases, and the malignant £\ pes of those diseases which
were seen frequentlv thirty vears ago have been observed rarely
m the last few vears

The gratitude of the Nation and of the South, 1 particular,
18 due the underpud public health officials 1 the state health
departments and the county health umts m the states i which
pellagra has been endemic and epidemie for the last thirty four
vears, tor then pait 1n reducing the incidence and the death
rates of pellagra, malaiia, unemariasis, typhoid fever, amebie
dvsentery, and other diseases Thele are tens of thousands of
men, women, and childien enjoving henlth and prospenty to
day, who would have heen m their graves had 1t not been for
the vision and the labois of specialists mn preventable diseases
who are devotng themr lives to makmg our country a better
and safer place in which to hive

The Philanthropy of John D Rockefeller and the Service of
Charles Wardell Styles—In expressing gratitude to those to
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whom 1t 15 due for their part m mmproving health conditions m
the Soutl, the philanthiopyv of Johm D Rochefeller, and the
mdefatigable efforts of Dr Chules Wardell Styles, of the
United States Public Health Seivice, should not be forgotten
The five million dollars given by M1 Rochefeller to eradicate
hookworm 1 the South not onlv did much toward curing and
preventing uneinariasis, but 1t aroused public sentiment 1n the
South to 1 realization of 1its lealth needs, and to an apprecin
tion of the opportumtv to eradicate all the tropical diseases
which had interfered with its agricultural and industnal de-
velopment The origin of the development of the public health
agencies that are now the pride of the South can be traced to
a considerable extent to the vision of Dr Chaules Wardell Styles
and to the plulanthropy of John D Rochefeller It was for
tunate for the South and the Nation that when pellngra became
endemic and epidemic 1n the United Stafes, through the mumfi
cence of Johm D Rockefeller, a great humamtaran, publiec
health agencies which could cope with that, or anv other, disease
which might appear were being developed 1 all the states af
fected

It should be added that the philanthropy of John D Rocke
feller for the prevention of disease in the South did not end
with the five nullion dollar hookworm campaign, through the
International Health Board, the Rochefeller Foundation has
contributed many more nullions to supplement the needs of the
state departments of health i the various Southern states
John H Ferrell, tramed 1n public health work 1n North Carolina
and famibiar with the health problems of the entire South, has
seen to 1t that the Rockefeller funds expended 1n the South were
placed where they would do the most good

The Country Doctor and Pellagra —When 1t became Lnown
that pellagra was endemic and epidemic m the South, the pro
gressive phisieltns m All the Southern states beeame ntensely
interested mn the new disense They lost no trme 1n informing
themselves on all phases of the disease, paiticularly 1ts pre
vention and eure No army ever went into battle with greater
zeal, courage, and patriotism than did the physicrans of the
South when thev prepared themsels es for the attacl on pellagra
Each individual physician was a medieal official mn the war
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agamnst a disease which threatened to heecome a scourge to the
South, and some of the most constiuetive work on pellagra was
accomplished by ruial physicans

The country doctors in the South 1n the eatly days of pellagra
proved themselves the equals of the clinicians in the medical
centers, and m 1eading the hiterature on pellagra, one 1s 1m
pressed by the many excellent articles by physicians 1n local
1ties, sometimes far removed from cities, and even miles from
1aiioads Manv of the papeis on pellagra by country doctors,
m which they outhmed their experiences i diagnosmg and
treating the disease and 1ecorded their observations regarding
the habits and environment of the pellagins under their care,
are today among the most valuable contributions to the hter
atmze on pellagrta It 15 with regiet that space canmot be
given to mention the names of all those who mert 1ecognition
for distinguished serviee mn the war that has been waged on
pellagia for the last thiee decades

The physicians of the South, meluding those who are devot
g their hives to the prevention of disense quietly and withont
ostentation, have worked trom day to day and from vear to
vear to cuie and prevent the diseases that are endemic and
epiderme 1 a balmy, equable chimate, 1nd they deserve nmety
five lundredths of the credit for 1educing the death rates from
pellagia by at least 75 per cent m the last thirty years They
have wotked without piuse o1 publieity, but the “travail of
thenr souls has heen satisfied”’ with the knowledge of ‘‘work
well done,’” wiieh after all, 1s the g1eatest 1eward that can come
to those who serve manhind



CHAPTER III
ALCOHOLIC PELLAGRA

The meiease of alecoholie pelligia in eities, and 1 regions
of the United States in which pellngra formerly was 2 rarve dis
ese, seems to mdicate that ethvl aleohol, the end product of
the fermentation of coin, 1ve, suga1, and other cubohydrates,
15 one of the toxins which may be factors i the etiology of
pelligra  While not the only etiologie factor, ethyl alcohol, 1
toin, described by Doiland s dAmerwcan Medical Dictionary
as ““a ntrcotic powson 1t used 1 large doses,”’ certanly 1s the
underlying, or primary cause of nleoholic pellngra Because
ethyl alechol, v hnown towm, 18 2 factor 1n many cases of
pellagra, 1t may be discussed as the simplest example of the
touns as related to the production of pellagra

When pellagra became endemic m the Southern states, 1t was
observed that chrome -leoholics weie very susceptible to the
disease  The spoiled mauze theory was generally accepted at
that tume, and 1t was thought that corn whiskey contained the
toxin responsible for pelligia in aleoholics  Subsequentlv cases
of pellagra were reported in sections of the country i which
rye whiskey was the popunlar toxie narcotie, and later 1t was
1ecogmized that those who drank excessively of beverages of
anv kind, eontaxmng ethyl alcohol, beeaume potential victims of
pelligra A large proportion of the cases of pellngra reported
from the eastern, northern, and western cities 1 recent years
have been 1 chrome aleoholics

Reported Cases of Alcoholic Pellagra in the North and East —
Klauder and Winhelman, m 1928, 1n reviewing the histories of
100 pellagrms 1n the Philadelphia General Hospital, found that
‘“‘alecoholism 1uns like n red streal’’ thiough neaily all pel
lagra patients Only three of the 100 patients did not give
a history of aleohohsm Y € Shattuck, in Boston, reported
144 cases of pellagra, 78 per cent of the patients gave histories
of the excessive use of alcohol

47
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Howard Fovx reported 37 cases in Bellevue Hospital 1n New
York City from 1914 to 1928, 20 patients gave histories of aleo
holism, 15 “‘were heavy drimhers of whishey or gin,”’ while 6
were ‘‘moderate drinkers of alcohol *’

Spies and Blankenhorn reported a series of 200 patients m
Clev eland, Oh1o, suffermg from ehronie aleoholhism and pellagra
They were mmpressed with the fact that “‘pellagra m the
morthern part of the United States 1s for the most part assoc:
ated with chronie alcoholism while that found i the Southern
states1s not 77 They concluded, however, that pellagra whether
endemie, or of alcoholic origin, 15 essentially the same disease
Spies and J B McLester cleared up the symptoms of pellagra
m aleoholics by the use of yeast, and later by meotime acid
They showed that in Birmingham aleoholie pellagra 1s the same
disease as the endemic type

Busman, of Pittsburgh, mn reporting 27 cases of pellagra ob
served by lum over a period of ten years, sud ‘“We are en
countering frequent cases of pellagra in the North, some of
which oceur m 1ndividuals on normallv balanced diets ”? There
w1s a history of alcoholism mm 10 of Busman’s 27 cases Ten
gave no history of abnormal or deficient diet Only 5 were
defimtely emaciated as a result of chronic malnutrition

Guthrie studied 14 patients with pellagra admitted to the
Boston Psychopathic Hospital Six of the 14 patients were
profoundly aleohohe For comparison, 6 cases of alcohohe
psychoses m monpellagrins were studied These 6 ‘‘showed
signs of dietary deficiency differing only 1n degiee from the
group of 14 pellagrins ’ In other words, 6 aleoholic psvehotie
patients, who did not develop pellagra, had about the same
dietary history as the 14 who developed the disease

Guthrie 1n discussing the relation of aleoholism to pellagra
said

Tt 15 hnown that alecchol miy sertously mfluence absorption and
assimilation  Whether the pellagrous symptoms in chronie alcoholies
are due to malabsorption, or to decrease m the total intake of vitamms,
or to both, 1s an interesting problem  The gastric secretions are 1
fluenced gquite simlarly m chronie aleoholism and pellagra, le, the
secretion of hydrochlorie acid 1s dimmished or absent This fact has
been emphasized by those who believe pellagra to be an mnfectious

disease, because, they claim, the alunentary tract has lost its natural
protection agamst mvasion by pathogenie micro organisms The loss
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of appetite with decrease in the total intake of food m ehronic aleco
holies 15 a more simple and logieal explanation for the cause of pel
lagrous symptoms which are not mfrequenthy assoctated with ehrome
aleohohism

Sweitzer, of Minneapolis, reported that 7 of the 8 patients
with pellagra whom ““he had seen had been on protracted sprees
for weeks ind months ”” One of hus patients ‘“was a fat pros
perous man of fifty five, Iving 1n the comntry He eume in very
drunk and sud that he had dronk all us hfe ™

Boggs md Padget m an analysis of 102 cuses of pellagr
treated 1 Baltimore found ‘40 cnses, defimtelv based on
alcoholism m that the condition developed toward the end of
a prolonged dehauel, or oceasionally m individuals aceustomed
to a heavy mtale of distilled liquors  Of the 40 cases in which
the Tustory of aleohol was definite wnd clear cut, m 36 there was
the story of a spre¢, wluch hnd lasted for some four to six
weeks Most of these patients were admitted erther still i
toxicated, or showing definite postalechohe manifestations
The remaiming 4 had not heen on a spree, but for long periods
had been accustomed to 1 large dauls intal e of distilled higuors *’

That pellagra 1s one of the mamfestations of terminal disease
m aleoholics 15 shown by the fact that 1n Boggs and Padget’s
102 eases, 45 per cent showed mvolvement of the spinal cord
Fifty one patients, 50 per cent, had some tvpe of psychoses,
but of these, only 26 (255 per cent) were thought to be pel
Ingrous m their origin  Fourteen had tvpieal leoholie psv
choses, such as delirtum tremens o1 Korsaloff’s svndrome

Alcohohic Pellagra in Cahforma —Hemn and Merrill m 1
study ot 29 cases 1 the University of Califormin Sersice of the
San Franeisco Hospital, found that

‘“ Aleohol excess was common and apparently often a precipitating
factor Seventeen of the men and 10 of the women gave a history of
excesstve use of alcohol  One man stated that he used 1t moderafely
but went on occasional sprees The rule was that illness followed

sprees at a time when aleohol formed the chuef article of food al
though ‘aleohol mav have been acting on the mtestinal tract or whole
body over a prolonged period *’

Charles Edward Smith of Stanford Unuersity and Ida May
Stevens of the Califorma State Depaitment of Health, mn an
analysis ot 520 cases of pellagra reported mn Califorma from
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1928 to 1935, found that ‘217, or 42 per cent, of the 520 patients
had a lustorv of aleohohism Peisons giving a history of mod
erate aleoholism, or who were specified as consuming less than
an equvalent of 100 cc of alcohol (half a pint of whiskey
or a quart of wine) a day, were not included '’ Of the 217
aleoholics, 148 (62 per cent) were males and 69 (354 per cent)
were females

In further discussing the 1elation of aleohol to pellagra in
Cahformia, Smith and Stevens smd

‘“Excluding the unknown classification, there were 433 cases Half
of these cases (50 1 per cent) fell in the aleoholic group, 26 8 per cent
m the dietary defietency, 159 per cent i the negative group  Spies
and DeWolf reported that over 90 per cent of their Cleveland pellagrms
were alcoholie  Notable 1s the fact that while 62 per cent of the male
pellagrins were alecholie, only 35 per cent of the females were aleo
holic The proportion of pellagrins in dietary and 1llness groups was
correspondingly greater among females than males

‘“YWhere alecoholism was associated, there were over 200 males per
100 females Aanon mentions that in the Itahan alecholic pellagrins
the number of males exceeds the females, contrary to the usual dis
tribution  The report of Klauder and Winkelman on alcohohe pellagra
m Philadelphia gives a ratio of nearly 250 males per 100 females with
antecedent 1llness and 61 males per 100 females in the unknown groups
The exeess of females over males mn all nonalecholie pellagrins of Cah
fornia 1s stmilar to the sex distribution of endeme pellagra

Smith and Stevens conelude that ‘“aleoholism plays a dom
mant role 1n Califorma pellagra ”’

Estimated Number of Alcoholic Pellagrins —It 1s evident
from the studies of Smuth and Stevens that pellagra 1s becom
g a public health problem of importance n Califorma  *“In
1935 there were 92 pellagra deaths reported, whereas only 80
tvphoid deaths were 1ecorded ”’ Goldberger estimated that
there are 20 cases of pellagra to each death reported Accord
ng to this estimate 1t 15 probable thnt there were approximately
1,840 cases of pellagia m Califormia m 1935 Since pellagra
15 2 chrome disease, often lasting for years, and since many
ciges ate umecognized m states in which the disease 1s mot
considered endemie, 1t 1s probable that an estimate of 1,840
cnces of pellagiais too low  Considering these facts an estimate
of 1,000 new cases of aleohohic pellagia 4 year in Californin 1s
not too high Since Califorma had a population of 6,829,888
n 1935, about one exghteenth of the total population of the
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United States, ind assuming that the inhabitants of other states
consume s much aleohol per ¢ ypita 25 1n Califormn, an estimate
of 18,000 new eases of aleoholte pellngia annually m the Umted
States would not be excessive It 15 probable, however, that the
per eapitn consumption of aleohol 15 grenter 1n Cahfornia, New
York, and Illmois and other states with large urban popula
tions, particularly of foreign descent, than in the rural states
Of course, 1t 1s a pme guess, 1s are 4l estimates of the number
of cases of pellagii anywhere, but 1t 15 probable that there
are 20,000 enses of aleoholic pellagia i the Umted States today,
most of winch are unrecogmzed

Alcoholie pellagr 1s 1arelv emed except 1n almshouses, he
eause the vietims, 1 1 great majority of cases, as soon s they
get out of the hosmtal will resume the use of the toxie narcotic
beverage that caused thenn malady

Aleoholie pellagry 1s not 1 rue disease, and 1t 15 increasing
directly m proportion to the mcreased consumption of alecholic
beverages Government 1eports show that the consumption of
beer {5 to 10 per cent), ethyl aleokol, wine (10 to 20 per cent)
and wiiuskey (40 to 50 per cent) his increased from 300 to 400
per cent 1n the last five years Reports from New Yorlk Boston
Chieago, wnd all over the nation ~how tbout the sume percentage
of ierease m msanity and crrhosis of the hiver caused by
alecohol Haven Emerson, Professor of Preventive Medicine 1n
Columbia University, informed me thit in the year 1939 of the
25,000 psychotics admitted to the psychiatric wards of the
Bellevue Hospital mm New York City, 12,500 were of alcoholie
origin It 1s probable that many of the aleoholic insane also
hove untecogmzed pelingrn  Diale and private hospitals all
over the Unmited States report that they canmnot take care of
the psychotie aleoholics they are called upon to treat There
can be no question but that theie 15 4 s;malar 1nerease 1 the
number of cases of aleoholic pellagra

Ethyl aleohol 1s one known caunse of pellagra that could be
eliminated 1f all the people of the Umited States had the good
sense nd moral courage to vbstain from the beverages that
contain a toiie, halit forming, nareotic drug

Alcoholic Pellagra i Europe —H F Harris, of Atlanta, who
made o thorough study of pellagra m Ttaly, believed that most
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of the cases of pellagra asciibed to alcoliohsm weie not true
pellagra but should be classed s parapellagra, but he admts
that the excessive use of alcohol may be a factor i bringing
on the skin lesions in those predisposed to pellagra He said

‘1t 1s commonly believed by competent pellagrologists th it the long
continued use ot alecohol sometimes leads to the oceurrence of lesions
of the hands and occasionally of the face which somewhat resemble
those ot pellagta In recent yeus, Leudet wnd Bas have 1eported cases
m France, and m Italy I'orani has 1ccorded a case where a man, who
was a drinker, presented all the classic symptoms of pellagra—even
showing the blood picture Aanon has recently given some stitistics
on the subject, and 1ecords that ot 676 pellagrins m Italy 57 7 per cent
were mtemper ite  Ile says where much alcohol 15 drunk the men with
pellagrn exceed the women in number  As to whether or not however
such a resnlt be possible f10m the citects of alcohol alone there 15 some
dispute, 1t bemy held, for example, by Mark that alcohol (ethyl) alone
15 1neapable ot producng pellagrord slin lesions As bearmg n the
othex direction 1t may be mentioned that Lombroso believes that most,
1if not all, of the cnses of pellagta in Spam a half century ago were of
alcoholic origin, an opmuon tully concuried mn by Calmarza, who 1s the
foremost modetn wiiter on this subject m that country  Sanz has also
adopted this view On the other hand 1t seems highly probable that
1leohol, owing to 1ts unquestioned deleterious 2ction on the tissues may
not unhihely bring nto bemg any latent tendeney to shin lesions that
may have previously ey sted—particulaily in those who are debilitated
Thus it would seem that the evcessive use of 1lechol not unhihely ma
terially augments the tendency to shin eruptions which we hnow are
not uncommon 1n the badly nourished, and, as Lombroso pomts out,
misery 1tself 1s likely to be mncieased under such circumstances by the
subject buying aleoholic drinks mstead of food with the httle money
that comes mnto his hands Similarly it seems highly probable that the
excessive use of wine not unlikely conduces the early development ox
zenume pellagraderms, and we hnow from the mvestigation of Daneo
and others that the victuns of this malady, with their lowered vitality
and abnormal nervous state, frequently become subjects ot the aleoholic
hamt In lihe manner iso the deleterious action of alcohol on the
tissues, materially uds wm bringing out stin lestons i the earliest
stages of the msamities, m paralytics and in those who hive developed

sclerotic changes m their central neryous systems *’

Alcoholic Pellagra m the South-—Only 38 (§8 per cent)
of Sydenstricker and Armstrong’s 440 pellagia patients n
the Unmversity at Augusta, Georgla, were aleoholics, and
they behieved that m none of them ‘“did the aleohol have 2
direct hearmg on the development of the pellagra **  Aleohole
pellagra must be relatively uncommon 1n’ the South I emn
recall having seen only two cases of alcoholic pellagra, and
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I prescribed for each of these patients only one time One was
1 Confederate general, who hved on lus plantation, and ‘‘drank
mnt juleps and strught whiskey Iihe a gentleman’’—and he
was an educated, cultured gentleman though i1gnorant regard
mg the toxie effects of alcohol He died about the year 1912
The other aleoholic pellagrin was v locomotive engineer, who
worked for good wages, he was 2 ‘‘good hver”” and a ‘‘goed
fellow,”’ who diank ‘‘good whishev ”” He lost hus job on ac
count of his drinking and died 1n 1910 or 1911 Tt does not
seem lihely that wvitaminosis could have been the primary
factor 1n the poduction of pellngra m these two cases

Thatcher, of Little Rock, Arhansas, questioned the diagnosis
of pellagra n alcoholies reported 1n Northern cities He said

‘“Several articles hase appeared mn the hiterature during the last few
years coneerning the relationship of alcohol and pellagra One of the
last articles was by Guthrie in 1929 He reported on the pellagrins
admitted to the Boston Psychopathie Hospital from 1922 to 1928 This
studv has mn 1t the fallacy that the others have had Only a few pel
lagrins were studied and eonclusions could not be drawn on 1 small
number Those of us who have had experience with chronie aleocholism
climeally or at autopsy hnow that hundreds of sueh cases oceur without
any symptoms of pellagra Those of us who have seen many pellagrins
I now that these people as a rule are not 1leoholic ”’

Thatcher brought up the question of why among the mil
lions of aleohol addicts in the Umted Stites there are so few
cases of pellagra? The same question may be ashed regarding
Laennec’s eirrhosis of the hiver, wlich by the way, according
to Elhott of Chicago, mereased 500 per cent m the Cook Countv
Hospital 1 ten years from 1927 to 1937 Why do only a
relatively small number among millions of aleohohics 1n the
Umted States develop cirrhosis of the liver? France consumes
more ethyl alecohol per eapita than any other nation 1n the
world, Germany 1s next in aleoholic consumption, and Great
Britain 1s third "Why 15 there so httle alecoholie pellagra in
those countries? Crrrhosis of the liver 15 mueh more frequent
1 European countrles than in the Umted States, which may
be accounted for by the larger per capita consumption of alco
hol 1n those countries

Laver pathology 1s almost a constant finding 1n both endeme
and aleoholic pellagra, as 1t 1s 1 Laennec’s eirrhosts  Can 1t
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be that damage to the hiver from alechol 15 the underlying
cause of the avitamimnosis found m alcoholic pellagra?

Cause and Effect —Winston Rutledge, a dermatologist m
Lowswille, Kentueky, the land of “*good old Bourbon whishey,”’
reported 20 cnses of pellngra in chionic aleoholies Al of them
presented the chaiacteristic shin lesions, with varying degrees
of gastiointestinal and newmologic manifestations Five of the
20 aleoholie pellagrins died No 1eport of autopsy findings was
made The 15 who 1ecovered improved slowlv  That the alco
hol was the primaiy cause of the pellagrn 1s shown by Rutledge
Ile saxd  ‘‘One patient apparentlv on the road to recovery
who drank a half pmt of an inferior giade of an aleoholie bever
age had an acute exacerbation of the skin lestons on the backs
of lus hands *’

Spearman and Smuth 1eported pellagra m a 36 vear old alco
holic  The symptoms, including the skin lesions, disappeared
after abstinence from aleohol, only to reappear when the whis
key was 1esumed Denman repolted a case of pellagra n an
aleoholic who diank two quarts of whishev a day Without
change 1n diet the shin lesions and gastiomtestinal symptoms
disappeared when the aleohol was discontimued In a few
weehs when the patient 1esumed drmlang all the svmptoms of
pellagra reappeared

The relief of the symptoms when the alcohol was discontinued
and the 1eproduction of the pellagin syndiome after its re
sumption 1s positiye proof that in these thiee cases of alcoholic
pellagra a known defimte toxin, ethvl alcohol, was the prumary
cause of the disease Whether o1 not the use of aleoliol causes
avitamimosis 1s beside the point, 1f the patients with aleoholie
pellagra had not used etlnl aleohol m beverages, they would
not have had the disease, and the symptoms would not have
recurred 1f they had not resumed the nse of the toxins In these
cases the relief of symptoms did not follow the use of yeast or
nmeotinie acid, but they subsided when the toxmn, ethyl alcohol,
was discontinued Im passing, 1t mav be added that if one
toxin, like ethyl aleohol, the end product of the fermentation
of corn and rye, 15 a hnown cause of pellngre, why should not
sther towns of the phenol group, as those 1solated by Lombroso
and others resulting from the fermentation of corn, rye, and
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other cereals, he one of the predisposing causes of meotime
acid deficiency, the essential cause of the disease?

The relation of cause and eftect between ethyl alcohol and
pellagra m alcoholies 15 eclearly established, and alecholic 1n
ebriety produces all the pathologie changes found m pellagra
Ethyl aleohol 15 2 known gastrotoxin, 1n that 1t will produce
acute and chrome gastritis—the latter associated with hypo
chlorhydria o1 nchlorhydria and enterocolitis 1s frequent m
aleoholies  Ethyl aleohol 15 @ known hepatoxin which produces
acute and chroniec hepuitis—the terminal stages of the latter
being called Laennec’s citthosis  Ethsl alcohol 15 4 known
neurotoxin, which produces all forms of meuritis from optic
neuritis to multiple nemitis Tt also 13 an necepted fact that
ethy] alechol 15 2 toxn that causes changes of the cord and
bram found 1n alcoholie msamity of varving degrees from de
lirtum tremens to Koisahoff’s syndrome Incidentally ethyl
aleohol 1s v toxin which causes the anxiety neuroses and pro
found melancholin Tt 1s sud that 40 per cent of all smerdes
are due to vleohohsm, nd the smeid l tendency 1 pellagrms
15 well known Ethyl alcohol 1s 2 towun which also affects
metabolism It 1s not unusual to see the obese red faced aleo
holic become pale and thin before pneumonta, cirrhosis of the
liver, nephritis, pellagra, o1 other termunal diseases end lus
miserable hife  Aleoholics are prone to develop various b
Interal shan diseases from sunple erythema to generalized
eczemn, which subside when whiskey and other aleoholic bever
ages are left off In a recent fatal ense of enrrhosis of the hiver,
before there was ascites, the vietim had - red beefy tongne and
a severe mlateral erythemn of the lower himbs, and to a less
extent on the arms, abdomen, and haek, which percisted until
he was forced to lenve oft alechol, when the dermatitis disap
peared not to return before his death six months later

Relation of Vitamin Deficiency to Alcohohic Pellagra —It 1<
now the fashion, or the mode, in pellagra mvestigntions to en
deavor to make ll the phenomenn observed 1n pellagra fit m
with vitamim deficiencs m food  Blankenhoin and Spies sur
mse that alcohol interferes with the appetite and that the
aleohohe pellagim has stirved himself into pellagra, Boggs
and Padget suggest ‘‘the plausbility of the theory that either
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aleohol itself destroys the pellagra-preventing factor i the
gastrointestinal tract, or the gastrointestnal tract 1s altered
by the large amount of alcohol that 15 meapable of assimlating
the pellagra-preyenting factor ”’

That there 1s a deficiency of micotinie acid, supposed to be
the pellagin preventive factor in vitamin B, m aleohohe pellagra
there can be hittle doubt, but Spies and lis associates have
shown that there 1s also a deficiency of vitamin B, 1n aleohohe
pellagia, and 1n alecoholism without pellagra, when there 1s
associated polyneuritis It can be assumed that m aleohohe
pellagra, and 1 the last stages of aleoholism without pellagra,
there 1s a deficiency of all the vitamins, mcluding A and C, as
there 15 1 the severe cases of tuberculosis and other wasting
diseases  The avitaminosis 1n alcoholic pellagra 15 secondary
to the abuse of alcohol, and 1t 15 secondary to the infection m
the severe eases of tuberculosis

That other forms of aleohol, hesides ethvl alcohol, have an
affimty for nerve ticsue 1s shown by the outbreak of Jumaiea
ginger paralyas several yvears ago In 1930 a drug firm
Kansas Citv sent tiucks loaded with Jamaica ginger into the
rural distriets of Kentucky, Tennessee, Alabama, and Missis
sippy, states in wlneh Tamaica ginger was used as a substitute
for whishey At least a thousand eases of peripheral poly
neuritis, m mnv of which the vietims had bilateral paraly<s
of the hands and arms, and feet and legs, occurred Undernutr
tion, o1 avitaminosis, was not apparent m any of the patients
treated Seale Harns Jr, investigated an outbreak of ¢“Jake
paralysis’ that occurred m a town of 100 population 1n 1930
Of the 8 patients, all gaye listories of paralysis that eame on
in a few days following the mngestion of from one to four ounces
of Jamuca gimger It was supposed thit the manufacturer of
the aleohol sold to the drug houses had used faulty methods in
termenting sugar o1 grun and had made 1sopropyvl ilcohol,
which differs from ethyl aleohol by a few hydroxyl molecules
Certunly 1t eould not be claimed that 1n these cases the poly
neuritis was due to vitamin deficiency, because the paralysis
followed 1n a few hours, or dys, after taking the alcohol, and
practically all the pnatients weie men 1n vigorous henlth when
they drank the Jamaica ginger None of the patients whom we
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saw who had polyneuntis following mgestion of “‘Jummca
ginger’ developed pellagin Tt seems that all of the neuritis
following the 1ngestion of alcoholic beverages, or allied toums
as 1s0propyl or other foirms of alcohol m Tumucr ginger,
cannot be due to vitnun B deficieney v more than that the
neurtis following encephihitis 1s due to Ixck of the whneuritic
protective substance

Certainly the vietims of alecholic pellagin would not have
developed the disease 1f they had not become 1ddiets to a
habit-forming and toxic marrofie, and no one can demv that
ethy] aleohol 15 not one of the etiologic faetors in the produetion
of pellagra

The Genesis of Alcoholic Pellagra —It mav be 1ceepted s
proved that the two essential factors mn the genesas of tleohohe
pellagra are (1) the primary eause, ethyl aleohol, and (2) the
secondaiv factor, 1e, deficieney of meotime aeid, the pelligrt
preventive factor i vitamm B It should he added that
nicotime aeid deficiency probably is the one es<ential factor 1
both alcohohe and endemic pell igiy, but in my opinion there
are other factors, hoth mtrinsic and extinsic, involved 1n the
production of both alecohohie and endemue pellagra

The stomach, mtestines, and liver 1n the order mentioned,
are the organs which suffer trauma following the ingestion of
aleoholic beverages, particulaily whiskey and other concen
trated solutions of ethyl aleohol One who has seen leoholies
with cirthosts of the iner vomting 10pyv, giairy mucus hnows
that chromie gastritis, with achloihvdirn, mevitably occurs 1n
chronic alecoholism The meimng nnusea and vomuting after
an aleohol debauch 12 the heginmng of chrom gastritin  Un
doubtedly secondarv imfection of the stomach tollows, with
destruetion of the pepsin and hvdrochlorie acid formng glande
Thus Sydenstricher’s gastrie mtrmsie factor which protects
from pellagra 1s lost

The absence of hydrochloric ne1d 1n the stomach allows its
fermenting contents after a meal to go undigested into the m
testines, and chiome enteroecolitis 15 the sequence Since 1
achlorhydria there 1s no hvdrochlorie 2e1d 1n the duodenum to
activate prosecretin, there 1s a deficiency of the external secre
tions of the pancreas, and the intestines are filled with « fer
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menting mass of nndigested chvime  Pathogeme bacterta flour
1sh 1n such mtestinal contents, and pathologic changes of the
mtestines and colon follow

The liver 15 damaged m chronie nleoholism not only beeause
ethvl aleohol itself 1 a hepatonin, but beeause m the chrome
alecholie 1t 15 mived with touns formed m the intestines m
chrome enterocohtis  No doubt sccondamy miection of the
hiver oecurs 1 many such cases  Mann and Bollman ot the
Mave Chinie wete unable to produce enhosis of the hver m
dogs, by ethvl alcohol alone, hut they caused hepatitis, the end
result of which 15 Laennee’s enihosis, by adding other tons to
the ethnl aleohol

I have behieved for a number of venrs that hiver pathologs
15 essenbial m the genesis of prllagia, and also 1 permciows
anerma This hypothesis was advanced m an article on the
ctiology of permeions anemia published i 1926 Reeent m
veshigations show that nicotinie actd 1s present m the hiver, e
cording to Svdenstuicher as much s 25 mg to 100 Gm of
Iver, and Sydenstricher suggests that i pollagry the ler
camnot store up, o1 synthesiz¢, tus pellagra preventive factor
1t 15 Lnown that alcohol 15 a hepntonin wlueh in some indinidu-
als produces exrrhosis of the lver It <o 1 wn accepted fact
that a large proportion of autopsies on pellagrins show lesions
usually fatty changes, in the hiver In other words, in chrome
alcohobism {here may be the same pathology in the stomach,
mtestines, and liver as 15 found m pell gra

Laver Pathology m Alcoholism —I have beeu mmpressed vwath
the inerease of liver diseises 1 chrome aleobohes m the last
five vears, during which fime, according to goveinment sta
tisties there has been an unprccedented merease n the con
sumption of all alcoholiec beverages T have had more cases
of arrhosis of the hiver i the last five years than I had m
twenty previons seus I never =aw a ease of cuihosis of
the liver due 1o alcohol 1n o woman until four years ago and
sinee then T hate seen fe women, all of them of good soual
standing who have had cirrhosts of the hwer  In three of the
cases there was o marked 1nerease i the size of the hver, also
tenderness over the hver and glycosuma Two men and one
woman, who had errrhous of the Iner hnd wint the French
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tinie acid, o1 the meotinie amides, may be an impottant factor mn
the genesis of alcoholic pellagin It 1s not denied that many
lcohohies take hittle food and no doubt they may suffer also
from micatinic acid deficiency due to insufficient mtihe of the
extrimsic pellagira preventive factor

Treatment of Alcohohic Pellagra —‘‘The cardinal prineiple mn
the treatment of all diseases 1s to find the cause and remove
1t 77 It, theiefore, 13 evident that in the management of alco
holic pellagra, the use of all alcoholic beverages by the patient
must be discontinued If the alcoholie pellagrin 1s severelv 1l
1t may be best to withdiaw the aleohol gradually while treating
the pellagia with meotime acid and liver extracts parenterally,
and orally, if the patient can retain hquds Otherwise the
treatment of aleoholic pellagria does not differ from that em
ploved 1n any foim of the disense It should not be forgotten,
howeve, that the aleoholic pellagim has a permanently damaged
stomach and liver, and that the outlook for complete recosvery
1s less hopeful than 1f there were functional msufheieney of the
Iiver without petmanent chinges, 1s seems to be true in many
cases of the strietly endemie fvpe of the disease



SECTION II

THE QUEST FOR THE CAUSE OF PELLAGRA
A HISTORICAL REVIEW

CHATIER TV

LARLY THLORIDS ON THE LTIOLOGY OF
PLLLAGRA

The quest for the eause of pellagra was begun by Don Gaspar
Casal, phvsaan to Plalip the Fifth King ot Spun, when he
recogmized pellagin ns o diese enbity 1w 173%  Casal abserved
that muze was the chief artile of diet of those affheted with
what he called scorbutie leprosy e nlso noted that the vic
tums *‘seldom hive meat  Casal 1ejected the ide that pellagia
1< of atmospherte ongin nd fimalhy cawme to the conclusion that
the dicease develops sur goneris

Townsend, an Enghth phvaaan, m 1786 and 1787 studied
the dwease m Spamn ealled scothutie leprosy by Casal He
combited the wdea that pellagry s of leprous natme

Solar Theory —Iiapoth who n 1771 descnbed the disease
m the hmgdom of Milwn, now a part of Italy, was convineed
that what he called “morbum tulgo prlagra’ was due <olely to
the effect of the ~un’s 1avs

Albera, m 1784, consudered cypostie {o sunbight s the es
sential factor i the production of pellyna, but suggested that
the uge of spotled lood may e wn undubimg factor  Ile also
advanced the 1den that the use of 1an0ud otls a5 food may cause
pellagia

Inoculation Tests —(Gherading, m 1792 who added an “1'" to
Frapolli s ¢ pelagra,” w s the first to make expermmental stud
1es 1n the quest tor the cause of pcllagra  He demonstrated that
the shin lestons ot pellagi v may be brought on by exposure to
the sun  Gheradim beleved at one tune that parasies on
spotled food eaused the disensc though he Tuled m s efforts
to tramsmut the disense

61
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Buniva (1805 1808) also made the effort to transmt pellagra
by 1moculation, but failled Two decades later Rolandes eon
firmed the work of Bumva

Nervous Origin —Videmar, in 1790, first advanced the nerv
ous origm of pellagra He considered 1t a “varietv of hvpo
chrondriasis (mal del padrone) ”’ He believed that the skin
lesions of pellagra were a variety of impetigo, Videmar also
suggested that miasm was a cause

Jansen (1798), an early French mvestigator, was mmpressed
with, and accepted, Videmar’s theory that pellagra 1s a variety
of hypochondrasis

Inamtion Theories —Soler, m 1791, was the first to adsnce
the theory of ‘“inamtion, the consequence of misery and filth,”
as the cause of pellagra

Strambio (1794), whom H F Harris regarded as the great
est of all pellagrologists, believed 1 the sw: generts theory
of pellagra, but he regarded ‘“all depressing influences,” m
cluding bad food, particularly maize of poor quality, pregnancy,
and lactation, as underlying factors

The Maize Theory —Fanzago, i 1807, was the first to make
an unreserved claim that pellagra results solely from the use of
maize According to H F Harrs, Marzar: 1s given the eredit
for being the first 10 promulgate the maize origin of pellagra
Four years later, in 1814, Guerieschi published lus reason for
believing that a ‘‘fungous growth’ on maize 1s the cause of
pellagra

Sette, 1n 1814, announced his behef 1n the maize theory of
pellagra, and stated that where potatoes were substituted for
maize pellagra ‘‘ceased 1ts 1avages i a short time *’

Moldy Maize —Balardim, after many years’ study of pellagra
from 1845 to 1872, appears to have had much influence 1n pro
mulgating the moldy maize theory of pellagra Roussel, of
France, in his hook on pellagra published n 1866, accepted
Balardim’s spoiled maize theory Roussel 15 eredited by Marie
with having eradicated pellagra from France, by bemng nflu
ential enough to persuade French Government officials to 1ssue
a decree agamst raisig corn 1n France When the population
ot southern France ceased to raise and eat corn and substituted
bread made from wheat, barley, and rye, pellagra disappeared
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Morelly, m 1833, opposed the tiew that pellagra 1s due to
corn fung1 and adsanced the theory that the use of polenta,
as almost the sole article ot food wmong the poor 1n Italy, was
the euse of the disease  Morellr maint uned that maize 15 not
a complete food and thit mambien 1s the underlying cause of
pellngra

Tasufficient Protemn —Lussana and Frua (1857), more than
any other Italian pellagiologists, stiessed the mmportance of
madequate foed, contmmmg *‘an msufficient guantity of pro
temn,’’ as the most mmportant factor m the production of pel-
lagiaan Ialy  They also recogmzed other contnibuting factors
H F Harus reproduced exceipts from Lussina and Frua’s
monograph on pellagra {pnges 122 to 123) wiuch show that
those two eareful students of pellagry beheved that they had
ittamed 4 comprehensive hnowledge of the cause of pellagre
Therr views donunated the Italin tiewpomnt of the genems
of pellagra for 4 genciation Lussana and Frua sad  “We
recognize musery and the hife of the couniry 1s being together
the elements which ordinarily cause pellagra Lihewise thewr
ordinry food contamns an ansufficrent quantity of protemn ”’

Pellagrazemn —Cesare Lombiose, the great Italian ciuminol-
ogist, Professor of Forensic Medicine and Psvchiatry m the
Unnersity of Turm, began Ins Instorie studies on pellagra
in 1869 e was comanced that eorn toxims, “pellagrazein,””
are the essential etiologie factors  Lombroso was the greatest
Ttahian of hus time, and he eonvinced hus contreres and hus peo
ple that he had discorered the true cause of pellagra and that
the prevention of the disease consisted of substituting barley
and 1ve bread for polenta (1 mush mide of corn meal) Itis
mteresting to note that the new Columbia Dneyclopedia (1985)
eredits Lombrose with hating *‘discovered the cause of pel
lagra *

Theories on the Etwology of Pellagra —So many theories on
the eausttion of pellagra have been advanced that all of them
could not be diseussed even m 2 volume devoted solely to the
ctiology of the disease Therefore, only a relatively few of

the most 1mpoitant theories on pellagia can be mentioned and
reviewed
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Most of the theories on pellagra may be classified mnto four

(1) toxmns, (2) ifections, (3) food deficiencies of

quantity and quality and (4) vitamin deficiencies
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Toxan Theories
Toxms 1 natural eorn

Toxns elaborated by corn fung:

Toxins elaborated from corn <mut <ctivated hy ex
posure to sun’s rays

Pellagrazemn, a phenol, produced by micro organisms
on spoiled corn

Toxins elaborated Iy
flatus on corn

Aspergilly  fumigatus and

Toxie enzymes vesulting from fermentation i germi
nating grain m the sprin,

Toxms elaborated m the ahmentary tract from in
gested moldy corn

Toxns elaborated i alimentary tract from ferment
g eane sugar and other carbohydrates

Ethy1 aleohol 1 wines, whishey, and otler aleohohie
beverages

Toxmg m cheap syrups

Chrome mtoxication from silicon 1 collodal solu
tion 1n drmmking water

Dioxyphenylnlamne (““dopr’”) 4 towin elaborated
m fermentmng muze and beans

Selemum poisoning

Infections Theories
Masm
Unknown contigium
Bacternum maydes
Pemallium glaucum
Streptobacillus pellagrae

Mosqmito transmission

Ameba

Fanzago, 1807
Marzar, 1814

Gaeresche, 1814
Balardim, 1845

Pan, 1870

Lombroso, 1871
George Searcy, 1906

Cem and Besta, 1904
Fossaty, 1904

Selm, 1876
Romaro, 1808

Neusser, 1887
Deehs, 1910

Calmarza, 1867, Lom
broso, 1872, Sarou, 1909

Blosser, 1914

Alessandrimt and
Scala 1913

Sabra, 1931

Barondes

Jansen, 1788, Titws, 1791
Alhom, 179

Majocchr, 1881
Carraroli, 1902

Tizzoni, 1908

Thormgton, 1908
Poberts, 1913

Long, 1910, Jelks, 1910
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Deficrency witawms A, B, and ©

Deficiency witamin B, and mtestinal parasites

Nicotinic aeid deficiency

Nicotime said defiiency theory apphed in the treat
ment of pellagra contemporaneously m order of
first published report of cases

Biggaum, 1937

Ellnger, Hassar and
Taha, 1937

Elvehjem, 1937

Ruffin and Smith,

Spres nnd associates,
Fouts and assocates,
Sydenstricker, 1937 1938



CHAPTER V

TOXIN THEORIES

George Searcy’s Views on the Cause of the First Outbreak of
Pellagra m the Umted States —George Searcy, i Ius historie
report of the first outbreak of pellagra in the Umited States, i
1907, discussed the corn toxin theory of pellagra  Working on
that theory, he stopped the use of corn hread and grits and
substituted flour bread and potatoes, making no other changes
m the diets of the mmates of the Alabama State Hospital for
Insane Negroes, with the result that no other cases developed
that year

No finer eximple of discrimnating mvestigations on the
etiology of pellagra has been made in the Umted States than
were carried on by George Searcy, before he reported his 88
cases Searcy’s classical paper convinced many that corn
towuns can cuse pelligra, and that the use of corn bread made
from musty meal was the cause of the 88 cases at the Mount
Vernon Hospital

The following excerpts from George Searcy’s report, pub
lished m the Transactions of the Medical Association of the
State of Alabama (pp 387 398), 1907, make out a good case
for the m-uze toxin theory Searcv said

‘A sample of the meal used at the Mount Vernon Hospital, which
was supposed to be the best western meal, was sent to the pathologist
m charge of the laboratory of plant pathology at Washington and he
veported the meal wholly unfit for human use that 1t was made of
moldy gran and eontaimned quantities of bacteria and fung: of various
sorts some of which were :dentafied

“As soon os the nature of the duwsease was determaned and the true
cause suspected the patients were tal en off corn bread and grifs and
wheat bread and potatoes substrfuted The rest of thewr diet was con
tinued as before  No new cases except the one wn the test case appeared
after about ten days A set of ewght patients was Lept on the former
diet wnth corn bread and grits as a test One of these developed the
disease, another began to show symptoms, and all became wn such poor
general health that thewr diet was changed also *

Tt will be noted that the substitution of wheat biead and po
tatoes for corn bread and gnts prepared from the meal and
67
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guits 1 which fung: were found, was the only change mn diet
made by Searcy at Mount Vernon, yvet no more cases developed,
except the control case n wlich the mustyv meal was used
This added to the fact that of the 8 who continued the use of
the eorn menl biead which plant pathologists had pronounced
“wholly unfit for human use’” 2 developed symptoms of pelia
gra and the 1emamming 6 became 111, without defimite symptoms
of the cdusease Can evidence he more convinang than that
which Searev produced to prove that coin toxins were factors
m produeing the 88 cases of pellagia at Mount Vernon m 1906?

It may be mentioned 1n passng that Geoige Seares has not
been given the credit which he deserved for being the first to
produce experimental pellagra in the Umited States Tt 15
reiterated thit there 1s not proof of corn toxins being speefic
etiologie factors m pellagia, but 1t seems probable that thewr
role 1n producing micotime acid deficiency lies in their tovic
effect on the stomach, intestines, and hver, thus producing
gastric and hepatic msufficiency with deficiency of micotime
acid

Itahan Theories —Caesare Lombroso, the great Itahan pel
lagrologist, comvinced his Turopem confreres so thoroughly
that a toxin found i <poiled muzc nd other cereal grains
was the cause of pellagra that they still adheie to that theory
Lombroso’s experimental studies i working out the physio
logie achion of the towins derived from bad maize, and s
production of pellagra ke symptoms in ammals, by the con
tinued use of those touns, ate fine examples ot thorough sclen
tific investigations  While Lombioso did not prove his “‘pel
lagrazem’’ theory, Ins conclucions cannot be disregarded m
1940 1n considering coin towins as one of the many predispos
g factors m the etiology of pellagri

In Ttaly today the opinion pres-uls that chiome intoxieation
from tonins produced m moldy corn 1s the cause of pellagra,
and Mussolint’s dream of eradicating pellagia m Italy 1s based
lugely upon the elimun ition of coin products from the diet
of the Italian pesants ITe has 1scued ediets 1gunst 1using
corn m Ttaly and his government 1< sud to be furmshing the
agrarian population of s domun with wheat and barlev to
substitute for mmze as food ciops



H F Harms on Corn Toxm Theorles —In hiv monumental
monograph, II F Har1s collected and cowmented upon more
facts 1egarding the etiology of pellagra that had been 1¢corded
m medieal literature tor neuls two centmies, than ll the
other publieations that I have heen able to hnd i American
and BEnglish medical bool » and journals After such 2 tho
ough study of the work that had heen done, particularly n
Italy, 1n the quest fo1 the cause of pellagry, the conclusions of
H F Harus should be given careful econsiderntion  After re
viewmng the epidemiology of pellngia, showmg that 1t 15 en
deme only 1 countries m which corn {mmze) 15 the lnigest
component put of the diet of the native population, he sum
manized the experimental evidence that fermenting or moldy
corn produces symptoms and pathologie lesions similar to, 1f
not wdentieal with, thowe found 1n pellagru

Lombroso’s Experiments —II ¥ Hairs’ summuy of Lom
broco’s expermments <hould he 1ead cuefully with an open
mind, by students of pellngra betore discarding the theors that
touns formed 1n fermenting maze and other cerels are pre
disposing factors 1n the production of pelligri  Tle <ud

‘In 1869 the well hnown pelligrolo st Lombroso made 2 large
number of expermients 1 both men and 1numals  He employed in his
mvestigations fermented muze 1n the natural eondition and also 1its
actrve prinerples administered as a tineture and found that 17 out of
the 28 mdividuals upon whom he experimented showed the following
extraordinary symptoms belehing prostration drowsiness diarihea
pyrosis nausea smarting in the fauces headache hun,cr mnsomma
thist pains i the limbs contusion of 1deas sweatiny dizziness prutitus,
and diminution 1 hody weight!

H F Harrs, explaimng how toxins may cwee pellagiy n
persons who had not eaten corn produets, sud

Finally we should not foi.et that the syme molds growin, on
other starches than those of mauze produce, beyond question similar
poisons which readily offers an explanation of possible eases of _emune
sporadic pellagra which might concervably hite them onigmn mn the
long continued use for several .ener itions of food products prepired
trom badly conseried cereals

The discovery of epidemic pellagta mn the Umted Stites mn
1906 followed soon atter the studies of Pighim with tinetuies
made from cultures of Asperqillus fumigatus, and after the
expeliments of Cemi nnd Besta with touns fiom the <ume
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fungus found 1n spoiled corn had been made Cent’s aspergillus
toxn from spoiled coin theory of pellagra was considered the
possible cause of pelligra by many American physicians m
their early stuches of the disease

The National Pellagra Conference in 1912 —DBabeoch and
others interested in the study of pellagra raised funds to bring
a number of celebrated pellagrologists from the countries of
southern Euiope to the Conference with the idea that they
might give American physieians the henefit of their long ex
perience 1n dealing with pellagia The opimons of those men
on the etiology of pellagra, and the facts which they presented
at the conference to show why they believed 1n the maize toxin
theory, should be read carefully by students of pellagra who
are seeking the underlymng causes of nicotime ncid deficiency

Itahan Conception of Corn Toxin Theory —Two of the most
distingmished spealers at the Nation1l Conference on Pellagra
held 1n Columbiq, South Carolma, i 1912, were Drs Gosio and
Antonmini, of Milan, Jocated 1n the heart of the Italian pellagra
belt Excerpts from their paper piresent facts which should be
known to all who e mterested in the etiology of pellagra
They gave as their slogan in presenting pellngra i Italy
‘‘Combat spoiled corn and all its products *’ They sad

““0f the conception of Lombroso there remains much that 1s positive
m the epidemiological and in the experimental field, in the epidemio
logical field, because alwavs, even up to the verv last days, observers
worthy of belief have seen pellagre diminish, even to the pomt of dis
appearing altogether, with the single modification of the conditions
mdieated by spotled corn, m the experimental field because 1 great
legion of students, still presenting themselves divided 1 mterpretation
and 1n doctrmmal formula, always come to find mspiration and support
1n the same source of facts and proofs which designates the parasites
of corn as the recognized cause of the disease, a cause which, up to the
present, has enrolled the great majomty of forees under a sigle defen
sive banner ”*

Corn Toxm Theory in Rumana —Vietor Bibes, professol of
pathology, Bucharest, Rumama, one of the great European
authorities on pellagra, brought o message to the National
Malaria Conference m 1912 fiom the country in Europe which
has suffered most from the raxages of pellagra  Babes said

““In spite of the rich literature on pellagra, searcely so 1mpoxtantlﬂ
malady exists about which we 1re so bidly oriented One thing only
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seems to be established about 1ts etiology That it belongs to the dis
enses of poverty, of sufficient alimentation, and notably that 1t 15 1n
mtimate relation with nutiition by meuze of bad quahty To combat
the disease successfully therefore, 1t 13 necessary to look for other,
and more feasible means based upon 1ts etiology  With this m view,
1t 15 necessary to tahe aceount n the first place, of a1l the serious work
which has established the mmdic orsgm of pellagra notably, that pel
lagra s a mnladv of the people exists only 1 the countries where the
food supply 15 chiefly corn and espeeially of the work of those who
have proved the disastrous effect of nourishment with spoiled corn
Finally, I think T can close this interesting diseussion by saymg that
we are all in accord on the maidic oragin of the disease ”’

Maze Theory mn Egypt —Sandwith, who was a speaher at
the National Pellagra Conference 1n Columbia, South Carolina,
m 1912, found that pellagre prevailed among only the maize
eaters m northern Africa  Ile said

‘In Egypt and most other pellagrous countries, 1t 1s only the poor
maize eater who suffers The farm laborer who has to support s
family on starvation wages 1s chiefly attached a similar laborer earn
ng more regular pay 1s less vietimized while the farmer and the
farmer s domestic servants who eat the same varied food as therr mas
ter, entirely escape ’’

Corn Toxins and Pellagra i Yucatan —Dr George Gaumer,
of Yucatan, Mexico, at the first Conference on Pellagra 1n 1908,
described conditions m Yucatan which he believed were respon
sible for pellagra mn that country His inciimnation of Amery
can ground eorn meal s 1 cause of pellagra in Yueatan 1s con
vineing  He saxd

‘Corn being the only cereal used 1n Yucatan for bread, famine seemed
mevitable until the merchants began to import corn from the United
States This importation of corn eontinued until 1891, when the coun
try had recovered from the devastations of the locusts 'The mmported
corn was brought from New York in the bottoms of vessels as ballast,
and from careless handluig and bad storage 1t was often rendered unfit
tor food

“From 1891 to 1901 Yueatan produced sufficzent corn for home con
sumption, and new cases of pellagri were no longer to be found, while
the old cases ran_their course and nearly all of those attached n the
former years died from the effects of the disease From 1901 to 1907
the corn crops were almost total failures and corn was agan 1mported
n greater quantities than ever before Most of the corn came from the
Umited States Mobile and New Orleans bemng the chief sources of sup
ply the remainder coming via Vera Cruz from the mteriors of Mexico
or nearly the same distance, bv water

“‘Pellagra agamn became emdemie but was not then confined to the
mddle and lower classes as m the former mvasion The w ealthy hemp
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owners, on 1ceount of the cxorhitant prices pud for hemp, found it
w1s mote profitable to import than to raise corn for home consump
tion, thus compelling even well to do people to consume the imported
wticle as the home product was no longe:r sufficient for the wealthy
famibies  Pellngra spread alike among the nieh and the poor, unul, by
the rlose of 1907, 1bout 10 per cent of the inhabitants were vietims of
the disease, and 2t the present Wiiting not less than 8 per cent of the
adult pepulation have pellagia ”’

Spoiled Corn Theory 1n Early American Laterature on Pella
gra—One finds 1n the ea1ly hterature of pellagia m the South
that <poiled corn was meniminated often as the etiologie factor,
and 1t «cems 1 <ome cases that there was evidenee to show that
musty meud was the cause m the cases 1epoited TFirst the
spoiled meal was found to he the source of the hread used by
pellagrins when they des eloped the disense, and when the bread
made from musty meal was elmunated from the diet, imme
diate improvement 1n the <ymptoms followed

L J Watson Commussioner of Agueulture of South Caro
hina, m diseussing coin menl as a factor in s state at the
Fnst National Conference on Pellagin, 1elated the expressed
opimions of a numbel of phiysieians 1n lus state  Ile erted one
phisietan s having reported 24 cices Ide said they gave a
¢ history of eating store bought or Western mneal > A phvel
caan in uppet Cuolmisud ‘T will state that all cises coming
under my obseryation e heen enters of corn meal and grits ”’

Watson’s mvestightions showed that some of the Western
menl was musty o1 spotled One physicrin who had treated
10 pellagia pitients helieved that ‘‘eating meal from damaged
co1n’’ was the cause Amnother physician who had observed 75
cases sard that most of them not all, were traced to impure corn
<upply  He saad  ““Those cises under my observation have
heen consumers of giits nd chiefls hread made from corn meal
—shipped from the West

Lavinder and Babeock two profound students of pellagra,
m then book concluded then summars of the v arious theories
of pellagra as follows

“It may be said thit while the real nature and cause of pellagra still
remun 1 doubt there 1s, nevertheless, a firm and almost untversal be
lief that the disease 1s 1n some wav connected with the use of eorn as

an artrele of food—a belief so umnersil as to render 1ts rejection well
nigh mmpossible exeept in the fice of demonstrative proof to the

contrary 7’
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Seasonal Occurrence —The fact thit more cases of pellagra
ocem 1n the spring months, m March m Floridt and in April
m Kentuehy, has been considered as one of the reasons why
1t probabls 15 an infeetions disease Considerng the maize
toxin theorv as an underlying cause of nicotime deficiency, may
not the fungr which grow 1 moldy meal become more active
as warm weather comes on than 1n the winter and less achive
m hot weather? H F Hairis cites the obsersations of Cem
and lis assoeiates, aind of Gosio and Paladini as indieating
that ““molds elaboiate their toxins onlv during moderatels cool
weather, and that i the warmest summer months no poisons
are produced 1t all  The facts curiously cotrespond with the
well known tendenev of the pelligrous symptoms to appear in
the spring and fall, these periods being preciselv those during
which the mold tosins re the most virulent

It 1s probable that mold fung1 are always present in the dinty
and never washed meal hoves 1n the homes of the poor whites
and blacks who subsist lmigely on cotn bread from jear to
vear When 1 sack of new meal 1s hrought home 1t 1s emptied
in the old meal box to become the enlture medium for mold fung:
that have been 1n the hox for months or vears Besides, the
meal bought in the countryv <tores m the spring 1s old meal
probably giound the fall hefore 1t 13 shipped imnto the South,
ind 1s the summer and fall come on, the new meal has les<
of the mold fung1 n 1t

Expeniment il studies on <er ipings from the coineis and crev
1ces of menl boes 1n pellagrous distizets obtuned mm April or
May would seem to be worth winle If thev contun fungy, ex-
tracts from cultures could be made and used to determne
whether or not thev could cause changes m the stomach, intes
times, and Iiver ot undernourished animals wufficient to produce
nieotime nad deficieney  Considering all the evidence on the
relation of corn toxins to pellagra as recorded m medicl htern
ture, 1t would seem advisable to make experimental iy estiga
tions on corn toxins as 1 possible predisposing factor in the
production of pellagri

The maize theoty as the <ole cuse of pellagra was abandoned
vears ago exeept m Italy and other Ewiopean countiies, hut ex
permmental studtes are still being euried on which suggest 2
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possible relationship of toxins 1 maze and other cereals to
pellagra In a recent article Musser cites the evpermmentsl
studies on monkeys by Stochman and Johnson According to
Musser these mvestigators found that *‘a mawme diet eqused
death 1n monkeys as a result of central nervens system changes
hke those of pellagra  An acid was found mn mawe which, when
admmstered by stomach o1 hyvpodermaticilly, produced the
same results 7 Thev also found that ‘‘other cereals, such as
rice, rye, wheat, and oats, produced simlar results even when
the diet was rich 1 vitamn contmming foods  In rabluts, shim
lesions and thinning of bones occurred *’

The Relation of Corn Products to Pellagra —There 15 ample
evidence to prove that corn founs ate not essential etiologie
factors m pellagra, but the facts presented mn thus review of
the hiterature on the maize theories show that pellagre ewsts
almost cxclusively 1n eountizes m wiieh corn 1s the prmupal
food erop, and m which the diet of those who have pellagra
consists largely of corn products

In the expermmental studies of Lombroso, Cent, II I Harrus,
George Searcy, and others, the effort was made to show that
corn touns are the sole cause of pellagra They tailed to ob
tan that objeetive, but they proved that corn toxins and a diel
solely of good corn are deleterions to the health of ammals wnd
haman bemgs  Corn toxins, therefore, may be among the mam
underly g causes, or predisposing factors m the produetion of
nicotinic acid deficzeney, the essentil cause of pellagra

There 15 suffictent evidence to show that a diet consisting
solely, or largely, of eorn bread made from good meal will pro
duce avitammoss, partacularls meotime acid defierency I be
heve that nieotime 1ud deficiency to the degree of producing
endemie pelligra m the rmal districts of the South s due
largely to the fact that coin bread s the prncipal arbiele of
det of those who develop the disease I also believe thet m
redueing endemie pellagra to the irredncible minmmum m pelit
grous areas the most mmpottant problem 1s to teach the mhabit
ants of the ruial distirets to grow wheat, barley, and rve, and
to abandon the use of cotn bread s then prinupal article of
diet Corn bread in itself 15 not hirmful, unless made from
musty meal, but 1t 1s deleterious to the health of any one to
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use 1t as the prineipal article of food, to the exclusion of other
foods rich 1n essential vitamins and minerals

Neusser’s Endogenons Toxin Theory —In the late eighties the
ravages of pellagra in southern Austrin and in Rumamn as
sumed such serious proportions that Neusser, the great Viennese
chimeian and Professor of Medicine 1n the Umversity of Vienna,
was sent by the Anstrian government to mvestigate the causes
of the disease and to recommend measures for 1ts prevention
Neusser nd his associates made careful studies of the possible
etiologic factors He came to the conclusion that the relation
of maize to pellagra oceurs when the digestion 1s impaired and
fermentation of corn products forms 2 toun in the intestines
which will produce all the symptoms of the syndrome known
as pelligra Neusser’s report, 131 pages published 1n 1887, was
an 1mportant contribution to the accumulated hnowledge of
pellagra

Other Toxin Theories —In 1914 Roy Blosser, of Atlanta, ad-
vanced the theory that sensitization to cane sugar products,
cheap svrups in particular, 15 one of the factors which may
account for the prevalence of pellagra in the South Blosser’s
experiments on dogs by feeding them on cheap cane syrup
mived with meat and other food were chmaxed by the dogs
becoming 11l and dymg He reported remarkable results in
human pellagra by eluninating all cane sugar products from
the diet of the patients

Alessandrint and Scala, of the Institute of Experunental
Hvgiene of the Umversity of Rome, advanced the theory that
chronic intoxication from silica 1n collordal solution 1n water
15 the cause of pellagra in Ttaly McCrary, of Woodbury, Ten
nessee, very ardently supported the silicon mntoxication theory
as being the cause of pellagra

Smth, of Richmond, Virginia, advanced the theory that sul
phur deficiency and errors in sulphur metabolism were factors
i the etiology of pellagrn  He cites 1n support of that theory
the studies of Payne and Perlzwig, of Duke Unmiversity, that “mn
14 cases of pelligra with extensive dermatitis there was marked
reduction 1n the cvstine content of the finger nails without ap
precible change 1n the total protemn eontent With the sub
stdence of the skan symptoms and improvement 1n climeal con
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possible relationship of toxins in mwuze and other cereals to
pellagra In a recent article Musser cites the evperimental
studies on monkeys by Stochman and Johnson According to
Musser these investigators found that ‘‘a maiwze diet caused
death 1n monkeys as a result of central nervous system changes
like those of pellagra  An aeid was found in maize which, when
admimistered by stomach or hvpodermatically, produced the
same results ’ They also found that ‘‘other cereals, such as
rice, rye, wheat, and oats, produced similar results even when
the diet was rich in vitamin contaimng foods In rabbts, shin
lesions and thinming of bones occurred

The Relation of Corn Products to Pellagra —There 1s ample
evidence to prove that corn touins are not essential etiologic
factors m pellagra, but the facts presented m this review of
the literature on the maize theories show that pellagra exsts
almost exclustvely 1 countiles m which corn 1s the prinapal
food crop, and 1 which the diet of those who have pellagra
comnsists largely of corn products

In the experimental studies of Lombroso, Ceny, H F Harris,
George Searcy, and others, the effort was made to show that
corn toans are the sole cause of pellagra They failed to ob
taimn that objeetive, but they proved that corn toxins and a diet
solely of good eorn are deleterious to the health of ammals and
human beings  Corn toxins, therefore, may be among the many
underlying causes, or predisposing factors i the production of
et aad defeeney, the eeseninal canae of pellagre

There 1s sufficient evidence to show that a diet consisting
solely, or largely, of corn hread made from good meal will pro
duce avitammosis, particularly micotime acid deficiency I be
heve that micotinic 1e1d deficiency to the degree of producing
endemic pellagra in the rural districts of the South 1s dune
largely to the fact that corn bread is the principal artiele of
dret of those who develop the disease I also beleve that 1
reducing endemic pellagra to the irreducible mimumum 1n pella
grous areas the most important problem 1s to teach the inhabit
ants of the rural distriets to grow wheat, barley, and rve, and
to abandon the use of corn biead as their principal wuticle of
diet Corn bread 1n 1tself 15 not harmful, unless made from
musty meal, but 1t 1s deleterious to the health of any one to
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use 1t as the principal artiele of food, to the exclusion of other
foods rich 1n essential vitamms and minerals

Neusser’s Endogenous Toxin Theory —In the late exghties the
ravages of pellagra n southern Austria and 1 Rumnma s
sumed such serious proportions that Neusser, the great Viennese
clinteian and Professor of Medicine 1 the University of Vienna,
was sent by the Austrian government to mvestigate the caunses
of the disease and to recommend mensures for its prevention
Neusser and Ius associates made careful studies of the possible
etiologie factors Te came to the conclusion that the relation
of maize to pellagrn oceurs when the digestion 18 impured and
fermentation of corn products forms a toxun mn the mtestines
which will produce all the symptoms of the syndrome hknown
as pellagrn  Neusser’s report, 131 pages published in 1887, was
an 1mportant contribution to the accumulated Lnowledge of
pellagra

Other Toxm Theories —In 1914 Rov Blosser, of Atlanta, ad
vanced the theory that sensitization to cane sugar products,
cheap svrups mm particulnr, 1s one of the factors which may
account for the prevalence of pellagra in the South Blosser’s
experiments on dogs by feeding them on cheap cane syrup
mixed with meat and other food were chmaxed by the dogs
becoming 11l and dying He reported remarkable results in
hum~an pellagra by eluminating all cane sugar products from
the duet of the patients

Alessandrm: and Scala of the Institute of Experimental
Hvgiene of the University of Rome, advanced the theory that
chronie itoxication from silica 1 colloidal solution 1n water
15 the cause of pellagra m Italy MeCrary, of Woodbury, Ten
nessee, very ardently supported the silicon intoxication theory
as beng the eause of pellagra

Smith, of Richmond, Virgima, advanced the theory that sul
phur deficiency and errors 1n sulphur metabolism were factors
1 the etiology of pellagra  He cites 1 support of that theory
the stuches ot Payne and Perlzwig, of Duke Uniy ersity, that ““n
14 cases of pellagra with extensive dermatitis there was marked
reduetion 1n the eystine content of the finger nals without ap
preciible change 1n the total proten content With the sub
sidence of the shin symptoms and improvement 1n chimeal con
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ditions, the cystme content retmned to normal himits A low
cystine content was not found 1n 87 others, normal mndividuals,
cases of svphilis and tubereulosis, and pellagrins, or recent
pellagrins, without dermatitis *’

Sabra, an Egvyptian pellagrologist, announced 1n 1931 that
he had discovered a toun (diovyphenylalanine) also called
‘“dopa,” of the phenyl group, growing on beans, which he be
lieves fo be the cause of pellagra e thinks that the ““dopa”
toxin also forms in fermenting maize Sabra states that the
cheap whiskev consumed by the lower classes of Egyptians
contans the pellagia toun (‘‘dopa’’) which could aceount for
the lngh incadence of aleoholic pellagra mn Egvpt Sabra claims
that sodium thiosulphate will neutralize the pellagra tovin
(*‘dopa”’), and he reports a lnrge series of patients successfully
treated with that drug

Barondes suggests that pellagia may be due to selenmum por
SONIng

Other towins a1e beheved by some to be etiologic factors m
the production of pellagra, but proof 1s lnchimg that anv of
them 15 the one speeific cause  The opinion seems to be grow
ing, howeser, that there ate a number of toxins which may act
as predisposing causes of pellagra



CHAPTER VI

THE RELATION OF INFECTIONS TO PELLAGRA

Findings of the Illnois Pellagra Commission —Pellngra was
first recogmzed 1n Illnews by L. J Pollock 1n the Cook County
Hospital n June, 1909 Dr W A Fxyans then health officer of
Chicago, called m Claude Lavinder of the Umted States Pubhie
Henlth Service who confiimed the diagnosis  During that vear
(1909), 177 cases weire found in the State Insine Hospital at
Peoria, Illmors  In the veus 1909, 1910, and 1911, a total of
408 eases of pellagia of whom 189 patients died, were 1eported
i Ilhnois  Pellagra nssumed such serious proportions that the
state of Tlhnois established a1 commuussion to study the disease
The late Frank Bilhings was president of the Commission This
Commussion, consisting of speciahists in pathology, bacteriology,
entomology, 1nternal medicine, and psychiatry, mede a thor
ough studv of pellagiy as 1t existed mn Illmors  The compre
hensive report of the [linois Pellagra Commission had a pro
found influence favorble to the mfections theors of pelligra

The study of protozoal mnfections among the mmmates of the
THinois State Insine Hospital it Peora by Captuns Siler and
Nichols retvealed 2 surprisingly large percentage of infestations
m nonpellagrins (¢ndameb s 52 per cent, flagellates 60 per cent)
and m pellagrins 76 per cent, of hoth endamebas and flagellates
Stammed specimens were <ent to Colonel Charles F' Crug, later
Professor of Tromed Disenses m Tulnme University who con
firmed the 1dentity of the endameba and fiagellates The patho
logic findings of the 1llmois Pellagra Commission did not re
veal “anvthing specific, vet there we certain features which
~eem to he constant and open up eertun more or less definite
Imes for future search ”’

Pathologic changes 1n the neis ous system were noted m ““the
Betz and larger pviamidl cells of the precentral convolutions
and the cells of the nucle1 1n the cexebellum, pons, medulla, and
cord as well as the posterror 100t and sympathetic ganglia
There was 1 some cases fatty degeneration 1 the mervous
system sumilar to that found m semlity ”’ They sud ““the pie

i
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tare 15 strihangly similar to that of eentral neuritis 77 They con
cluded that ““the finding of the nervons system seems to be
muolved only as a secondary process and at a late stage of the
disease 7’

Constant pathologic changes were found 1n the hver, which
mn the light of our present knowledge of the meotimc acid eon
tent of the liver, and the fact that the Iiver 1s the storehonse
of all the vitamins, suggest that hiver wnsufficieney may be a
factor an pellagra in much the same way as pancreatic msufl
cieney (hypomsuliism) 1s the sue qua non m diabetes mellitus
The liver pathology found by the Illinois Pellagra Commission
1s discussed 1n the chapter on the genesis of pellagra It 1sm
teresting to note that this Commussion of experts regarded the
Irver pathology as being secondary to intestinal infections
They said

““All these appearances suggest the presence of some toxic substance
m the blood One may go even further and from the changes n the
intestines 1nd liver, suspect that this toxin originates in the intestmnes
and enters the cireulation by way of the portal system

The conclusions of the Ilinos Pellagra Commussion were as
follows

1 Pellagra 1s a disease due to mfection with some living micre
organism

‘2 A possible habitat for this parasite in man 1s the mtestinal canal

““3 Defierent animal protem m the dit may constitute a predispos
g factor 1in the contraction of the disease ”’

T cannot agree with the Illmois Pellagra Commssion that
pellagra 1s cansed by anv one speeific miero orgnmsm 1 do
believe, howeer, that manv muero organisms causing different
and distinctrve diseases of the gastromtestinal tract may be fac
tors 1 the production of pellagra because of secondary damage
to the liver

The suggestions of the Illmois Pellagra Commmssion that fur
ther researches should be made m the study of Iiver pathology
m pellagra seem worthy of consideration by investigators oR
cliieal pellagrn It wounld seem desirable to prove that disenses
of the gastromtestinal tract may cause Inver disease, and sec
ondly to determime whether liver insufficiency 1s not a factor 1
nicotmue acid deficiency
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The Thompson McFadden Pellagra Commission —The second
thorough study of pelligra made m the United States was ear-
ried on by the Thompson McFadden Pellagra Commussion, from
1912 to 1916, mn the cotton mil distriets of South Carolma,
where pellagra was found to prev-l to an alarming extent The
my estigations were earried out by a number of verv competent
physicians including Joseph Siler, a suigeon m the Umted
States Armny and later 2 buigadier general in the regular army
in eharge of medical laboratories of the American Kxpedition
ary Forces in France, W J MacNeal, Director of Laboratories
of the New York Post Graduate School, and J F Garnson, a
surgeon 1n the Umted States Armv

The studies of this group included a survey of the food con
ditions and hygienic environment of pelligrins in the suburbs
of, and m the rural districts adjacent to, Spartanburg, South
Carolina Their investigations convineed them that food 1s a
factor 1 the etiology of pellagra only as the vehicle to carry an
unknown infection from the excrement of pellagrins into the
alimentary tracts of unaffected human beings They suggested
that the ordimary stable fly (Stomoxys calcitrans), whieh 1s
known fo carry the Bacillus typhosus from the feces of typhod
vietims to human food, may transmit the infection of pellagra

The following conclusions summarize the results of the i
vestigations bv the Thompson McFadden Pellagra Commission

‘1 Pellagra morbidity was higher 1n congested communities using
surface privies than in more sparsely settled districts m which similar
methods for the disposal of excreta were employed

2 In the city of Spartanburg the endemie foci of pellagra were
located mn the districts m which surface privies were 1n use

‘3 In cotton mill villages equipped with surface privies pellagra
was found to be endemic and new eases of the disease arose there year
after year

‘4 In two cotton mill villages completely equpped with water car
riage systems of sewerage disposal 1t was 1mpossible to find cases of
pellagra which had certainly originated there although some eases that
had originated elsewhere were present

‘5 This study mndicates that methods of disposal of human excreta
may prove to be a determming factor i the spread of pellagra in cer
tain communities, and 1t suggests a possible method of prophylaxis
which 1s now bemng tried in a practical way '

TFrom the standpoint of the spread and location of the disease,
the Thompson McFadden Pellagra Commission found that smee
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1914 practieally all the new cases of pellagra in that community
developed while the person was 1esiding 1n the same house with,
or next door to, a pellagim m the active stage of the disease,
or withim six months after such exposure It was further noted
that following the instailation of a proper sewage system the
spread of the discase was almost whollv arrested, all of which
led them to support the mnfectious theory 1egarding the sprend
and outbreak of pellagra

The Thompson McFadden Pellagia Comnnssion, wlile believ
ing that pellagia 1s an alimentuy tiact mfection, eould find no
bacteria or protozoa which mav be considered the speexfic or
gamsm that caused the discase Thev aleo made repeated mn
sunecessful 1ttempts to transmit pellagia fiom one person to an
other

Jobling’s Studies 1 Nashville —Joblhing and Petersen made 2
study of nn eprdenue of pellagra that occurred in the suburbs
of Na<hnille Tennessee They tiaced the origin of a number
of cases of pellagrn to pellagrins hiving in the <ame house, or
1 houses next door  They observed that pellagin was rarely
found among the poor in the sewered sections of Nashuille
while 1t was frequent hoth wmong the poor and the well to do
residents of the submihs without sewers

Jobling, formerly Professor of Pithology at Vandeiit Um
versity Medical School, and Arnold 1solated a fungus from the
feces of pelligiins which hnd distinet photodynamie properties
Cultares of tins fungns mjected wnte nwinte mce produced 1
pellagra like 115h Jobling suggested that tonns produced by
mtestinal bacten1q enenlating 1n the blood may be activated by
sunhght, hence, the fact that pellagra 1s more preyalent m the
spring 1nd summer 1n subtropreal countries

Intestinal Protozoan Infestations —John L Jelks, a proctol
ogist of Memphis Tennessee, reported a sertes of 100 consect
five cases ot pellagia i which proctologie exarmnations ré
vealed lesions resembing those found in wmebic dysentery He
found flagellates m every case, and he 1s of the opimion that
cercomonads or inchomonads may he specific orgamsms 1m
pellagia

Deaiman, worhing at Long Beach m the 1mal districts of
Mississipp, found ameba present not onls n the staols of pella
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human excreta, we find the greatest proportion of pellagra In our
very large cities where the people are not exposed to the soil, we have
little or no pellagra It 1s one disease that travels from the country
towards the cities and stops, so far 1s origination 1s concerned, where
the cultivation of the soil stops and the samtary sewer connections
begin, or where the soil censes 1o be contaminated with human exereta
In other words pellagra stops where the cultivation of the so1l around
the surface privy ends ’

The Texas Pellagra Commission —In 1916 a joint Commus
sion, consisting of a number of 1ble clinicians, was appomted
by the Texas State Medical Assoeiation and the Dallas County
Medieal Society  The report of this committee discussed many
phases of the pellagra problem, partienlarly its etiology and
prevention

The followmg exceipts from the jomnt report of the Tesas
State and Dallas County Pellagra Commttee deal largely with
the infections and soil pollution theorles

““There are many Teasons to believe that pellagra eame to this coun
try direet from Italy and the adjacent countries through mmigration

““There 15 no proof to show that the disease existed here (1n Texas)
to any extent prior to 1906

“While 1t 13 true that 1 Durope the disense was largely among the
poorer classes, this does not hold true m this country and especally 13
1t not true in Texas

“Inke many other diseases, a low diet and a run down conshitnton
seem to be predisposing factors That the disease 1s purely 2 dxetnlr‘y
one 15 advoeated by many, but this theory will not account for all th 3
cases, nor will 1t explam its sudden mnerdence and rapid inerease m ths
country db
" “l\éam have dex eloped the disease with whose diet no fault could be

oun

““There 1s much to suppoirt the theory of its bemg an mnsect bor(r)lrél’
disease and the work of the Thompson MeFadden Pellngra Cm‘“’“ss’a
shows much to indicate that the stable fly (Stomoxys calcatrans) may
be the carmer ve

“‘Some members of this commuttee believe strongly that ab mfm}l‘at
agent of the disease may be associated with the soil, especrally
polluted by human exereta tions

“In thus connection 1t 1s a sigmficant fact thot certam myeshiga 1tbe
have shown the disease to be moie prevalent 1n communities using 2
unsercened surface privy, and less prevalent m communities having
water carriage sewerage system **

Filtrable Virns Theories —Some sery imteresting studis

i pellagra were made by Dr Willinm 1T Harns, of New Orl'e
leans Tissues from human bhemgs dead from pellagri We
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transmit pellagra Giaves, of Waco, Texas, made observations
n studving pellagrins and their environment and hecame con
vinced that pellagin 15 a mosqmto borne disease Allan H
Jenmings and W V Iing, 1n 1912, suggested the house or stable
flv as possible transmitter of pellagra

Sambon, of the London School of Tropical Medicine, visited
the United States 1 1910 and for a time us guess, based purely
on surmises without a shied of actual proof, that pellagra 1s
transmtted by an insect, the Sumulwm 1eptans, the ordmary
sand fly, was accepted by many  This phantasy of imagmation
was soon 1elegated to the sciap heap of abandoned theories on
the etiology of pellagra that has piled higher each decade since
Casal first 1ecogmzed the diseqse two centuries ago

Studies on Pellagra as a Spirochete Disease —The simlanty
of pellagra to syphilis 1n many respects, and the fact that it
oceurs among the negroes and 1gnorant whites 1 whom syphilis
15 2 frequent disease, has led to some espermmental work to
detexmine whether o1 not a spirochete 1s the orgamsm which
causes pellagra The first reported studies on that line were
by J E Evans, of Fulten, Alabama, whe 1 1909 made eultures
from material taken from the subendothelial eapillaries of the
dorsal surfaces of the hand of a pellagiin  He found spirochetes
m the specimens and came to the ‘‘tentative conclusion that
pellagra 1s an ‘infectious spirochetosis ” '’ Evans died soon
after the publication of his paper, ind no one seems to have
made futther studies on that line until m 1928

Terrell and Venable, working in the Terrell Laboratories m
Fort Worth, Texas, made serologic studies on pellagims and
nonpellagrins  In expressing the hypothesis which led them
to undertake then myectigations on the etiology of pellagra,
Terrell and Venable sud ““In support of the theory that pella
g1a 15 due fo an infectious agent are Fust, 1ts peculiar geo
graphie distribution, being confined with 1are exceptions to sub
tropical climates, second, the fact that the numerous mstances
of epidemies of pellagra can be traced to one o1 two known
pellagrins, third, the history of the spread of the disease IS
similar to the spread of other chrome mnfectious diseases, fourth,
the remssions and exacerbations characterrstie of most cases of
pellagra are suggestive of parasitic disease, and fifth, arsemc
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has for many vears been held to be speafie 1n pellagra as 1t 1s
m other protozoan diseises sueh as syphilis and trypanosomia
s1s  To these we would 2dd a sixth uigument i favor of the
parasitic theory, nd this 15 that 1n untreated cases of pellagra,
the blood will give a complement fixation reaction >’

After 1epeated hlood cultures on pellagiins, Teriell and Ven
able by ud of the dul field microscope found spirillum hike
orgamsms from which they prepated an antigen for making a
complement fixation test fo1 pelligia  In preparing the fixation
test they followed the Kolmer technmique for the Wassermann
reaction, using the pellagia antigen

In studying the sera from 181 patients who had some symp
toms suggestive of pellagra, Teirell and Venable made both
T\ assermann and pelligia fination tests ‘62 were negative to
hoth the W aseermann and pellagt 1 fixation tests, 106 had post
tive pellngra finition and Wasseimann tests, 13 were positive
to both pellngra and syphihs »’

The werologie studies on pellagrins made by Terrell and Ven
able ~hould he followed up by other climieal pathologists whe
hrve the opportunity for studv of pellngra

The Transmissibility of Pellagra —There can he little doubt
that pellagia 15 not commumnieable directly from person to per-
<on, certunly not 1 the same way that the contagions diseases
of known bacterial origin are transmtted This necessarily
does not mean that the essential cause of pellagra 15 not infec
tious  Maiarin ind vellow fever are trinsmssible only through
the intermedinte host, 4« mosquito Uneinniivsis 1s transmig
sthle but not directly fiom person to percon Poliomyelitis
undoubtedly 15 tiansmssible but how or why 1s not known

The contaglous theory of pelligri was advanced 150 years
ngo and hihewise expermments to prove that the disease 1s not
transmissible from person to person wete made by the earhest
investigators of the disease Just who first advanced the con
tagtous theorv of pellagrt 1s not reveiled from a study of the
literature, but Gheradim1 1n 1792, disenssed ammal parasites
2s a cause of pellagra, but after an experimental study he be
came convinced that pelligra i1s not contagions Harris cites
Buniva (1805 1808) as having made a series of moeulations,
presumably of the blood and secretions from pellagrins {o non
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pellagrins, without having transmitted the disease Some two
decades Iater (1824-1828) DeRolandis, a pupil of Bumiva, re
peated snmlar expermments with negative resulits Medieal Iit
erature shows that experimments were carrred out at varous
tunes for o hundred vears before pellagra wis found m the
United States, which proved that pellagra 1s not communicable
directly from one person to another

McOafferty’s Expermments —& L McCafferty, who was a
student mn the Atlanta Medieal College, under H F Harris an
1902, was the first phvsician 1 the Umited States to earry out
experuments on the transmssibibty of pellagra In the first
reported eprdemic he tried to produce pellagra experimentally
n the Alabama Hospital for Insane Negroes He swabbed the
mouths of pellagra patients and introdueed the secretions and
material obtained from the pellagrin mto the mouths of healthy
mmates without producing the disease e also seraped the
shin and ““sores’” of the hands and feet of pellngrins and rubbed
the mate111l into scartfied areas of the hands of healthv negroes
without any of the subjects acquiring the disease H F Hurs
himself noculated nonpelligrins with the blood and secretions
of pellagrins withent m any case having been able to transmt
the disease from one person to another Siler, MacNeal, wmd
Gariicon, of the Thompson-McFadden Pellagra Commussion, 1n
1912 to 1916, working on, and beliesing m, the nfectious theory
of pellagra, and that soil pollution 15 a factor in its transmis
ston, were unable after many expetiments to transmt the dis
ease directly from a pellagrin to a nonpellagrin

Lavinder, Francis, Goldberger, and Wheeler’s Experiments —
Lavinder and Francis m 1913 and 1914 failed mn many attempts
to produce pellagra in monkeys by giving them secretions from
the mouth and the feces of pellaigrins Thev also moculated
monkeys with the secretions and everetions and spinal flwd of
pellagrins wathout producing any symptoms of pellagra They
Iihewise failed in therr efforts to transmut pellagra cirectly
from pellagiins to nonpellagrins

Joseph Goldberger and Wheeler, mn 1915, made efforts to
transmt pellagra from one person to another withont snccess
In 1916 Goldberger continued the experrments His suhjects
were 16 normal mndividuals, mncluding 13 physierans He m
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oculated them with the blood of pellagrins and gave them
orally the seeretions from the mouth, nose and throat, urine
and feces of pellagrins  Ile could not produce the symptoms of
pellagra m any of the 16 volunteers

The Relation of Infections to Pellagra —It 1s evadent that
pellagra 1s not due to any specific mfection, but many observa
tions have shown the co existence of pellagra and many duffer
ent types of infections, particnlarly of the mtestinal tract It
15 known that avitaminosis 15 secondary to many infectious dis
eases Williams and Spies, in then hook on vitamin By, have
shown that thivmin deficieney oecurs m tubereulosis wand other
diseases  Since nicotinic acid 15 a component factor of vitamn
B, 1t 15 not unreasonable to believe that during the course of,
and following the infecticus diseases, meotime aad deficienes
occurs Reasoning a hittle further, 1t may be issumed that
among the many underlymg and predisposing causes of pellagra
are various mfectious diseases

It seems probable that infections and mfestations of the
gastromtestinal tract from the esophagus to the rectum may
be predisposing causes of pellngry, because the vemns of the
lower end of the esophagus, stomach, intestines, eolon, and rec
tum (hemorrhoidal plexus) carry toxins, and 1n some cases
micro organisms, into the liver  The Iiver stores up and utilizes
all the vitamins, including meotinie acid and other components
of vitamm B, so that hiver damage (msufficiency) from toxins,
or infections, may be, probably 1s, one of the underlying factors
1n the production of meotinie acid deficiency, the essential cause
of pellagra
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of pellagrn, sud ‘“After mote than 1 centwry of discussion
thrs theory has been rediscovered by Goldberger ”’

Goldberger’s Theory of an Unbalanced Diet Deficient in Pro
tems as the Sole Cause of Pellagra —To Joseph Goldberger, of
the Umited States Public Henlth Service, should he given the
credit for promulg iting the theots of ‘1 unhalinced diet, low
m protems,”” as the cruse of pellagra in the South  Goldberger
was 1 dieamer and 1 man of action who tried to make his
dreams of 2 pellagra free Umted States come true

Soon after Joseph Goldberger was pluwed 1 charge of pella
gra prevention 1n the Umted Stites Public Health Serivice in
1914 he beecame mmpressed with the idea that 1t 15 a dietary
deficiency disease It was on this hypothesis that he suggested
to Lorenz and Whilletis that they tieat o number of cases of
pellagra i the Georgia State Samtarium (for the mnsane) ex
clusively by 1mprovement 1 diet, without the use of medicine
The results were so successful that Goldbergey decided to make
further studies 1n curing and preventing pellagia by diet alone

During the spring and summer of 1914, assisted by Waring
and Willetts of the Umted States Public Henlth Service Gold
berger observed 203 cases of pelligre 1 two orphanages m
Jackson, Mississippt  No change was mnde 1n hygleme or
samtary conditions They added 2 cups of milk, eggs, beans,
and peas to the daily diet, and the carbohydrate content wns re
duced Of the 203 patients, 172 had no 1ecurrence of symptoms
for v vear and 1n onlv one who continued the diet did symptoms
recur

Of the 72 patients 1n the Georgin State Insane Hospital who
were cured by improvement 1 diet, not one had A recurrence
of svmptoms after one vear

Goldberger and Wheeler’s Pellagra Squad —In Februars,
1915, Goldberger and Wheeler orgimzed a “pellagra squad”’
consisting, of 11 convacets in the Misaissippr pemtentiary at Jich
son, Mississippt Al were white and none had listories of
previouns attacks of pelligia It should be added that no cises
of pellagia had heen found among the other convicts

Goldberger and Wheeler sard that ¢‘of the el¢ven volunteers
not Iess than six developed svmptoms, meluding 1 typieal der
matitis, Jstifymg a diagnosis of pelligin  Loss of weight and
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mild nervous svmptoms appeared earlv The gastrointestimal
symptoms were shght Definite cutaneous lesions did not de
velop until September 12, or about five months after the be
gimming of the restiicted diet In all si\ cases the shan lestons
were fiist noted on the serotum Later the eruption also ap
peared on the hands 1n two cases, and on the back of the neck
m one The scrotal lesions conformed to the tvpe deserihed
and fignred by Merel and also hy Stannus

It will be noted that no mention was m1ide of mouth symp
toms nor of the presence of the charcteristic pellagra tongue

Goldberger and Wheeler did not assert at that tume that
pellagra was due to ““an unbalanced diet deficient m proteins”
but considered the diets ““faultv ”’

‘When physicians who had large experlence 1 treating pella
gra read Goldberger and Wheele1’s desciiption of their expen
ments m the United States Public Icalth Reports late m 1915,
and 1n the Journal of the American Medical Assocration on
February 12, 1916, manv were not convinced that the 6 con
victs had pellagta, and thev so exspressed themselves

Among those who questioned the diagnosis of pellagra 1 the
Mississippl contlcts mav be mentioned a number of elimeans
who were promnent 1n 1916, and later, because of then studies
on pellagry, meludmg W L MacNeal, director of the D?patt
ment of Laboratories, New York Post Graduate Medieal Scbool
and 1 member of the Illnois Pellagra Commission (1909 1912)
and the Thompson McFadden Pellagra Commsston (1912 1%14)
(F A M A 66 975977 Much 25 1910), H F Haryis, lrtoh
fessor of Pathology, Atlanta Medieal College and State Hen
Officer of Georgia (Pellagra, Macnullan, 1919), Isadore DWT"
Professor of Dermatology and Dean of the Tulane Mu}hﬂa
Schaol, ¢ ¢ Bass, Dean of Tulane Medical School (Sout ;f;r;l
Med J 1916), Deaderick and Thompson, Hot Sprmgsé e
(Dndemic Diseases mn the South, W B Saunders Co 191 )s :
late H S Thatcher, Professor of Pathology, Umve-rmtvMD
Arkansas, Lattle Rock (Southern Med J, 1932), J S S
Lester, Professor of Medieine, University of Alabamn, Elr?elki
ham, Alabama (Ann Int Med 8 459, 1934), John ™ luté
Memphis, Tenn, author of many irticles on pellagra,
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W A Dearman, Guifport, Miss, well 1nown because of his 1¢
searches on pellagra, Percy Wll, President of the Mississippt
State Medienl Ascoention, J W Eehford, Storkville, Miss,
md W T Aycock, Cathoun City, Mississippr (person eom
munications)

Goldberger and Tanner Asserted m 1922 That Vitamuns Are
Not Factors 1n the Production of Pellagra —Goldberger held on
to the ammo acid deficiency theoryv until after 1922 He -nd
Tanmner 1n an 21 ticle entitled ‘An Amino Acid Defieiency as the
Primary Factor mn Pellagra” (T A M A, 1922), reported 5 p
tients with pellagra in whom there were recuriences of the
svmptoms 1n a1l 5 patients m spite of the fact that for tvo and
one half months they had been given adequate quantities of all
the known vitamins They concluded that vitamin defierency
could not hinve been 2 factor m produeing the pelligra svndrome
They reiterated at that time, 1n 1922, their opimon that amino
weid defieieney 1s the essentiul factor i the production of pel
lngra

It wall he noted that in 1922 Goldberger and Tanner used
yeast, tomato jwmece, and cod liver o1l in their experimental
studies to prove that pellngra 15 not due to vitamin deficiency
In spite of the use of what they regarded as sufficient quantities
of the ‘““known vitamins,’’ there was a recurrence of pellagra
m 5 patients on diets low 1n protemns (wmino acids)

Goldberger’s Contributions m Preventing Pellagra —While
Goldberger’s smuino acd deficiency theorv as the sole eause of
pellagra has been replaced by lus pellagra preventive factor m
vitwmin B defieieney hypothesis, he was night in predicating
that msufherent food 15 the most 1mportnt etiologie factor m
pellagre Thete cannot he wy doubt Bat thet the practical «p
phication of the food deficiency theorv cured and prevented
many cases of pellagra in the Umted States It «lso 1s certom
that Goldberger did 2 great deal of good promulgating his
theory and in hus personal efforts in many outbreaks of pellagra
1 the states m which 1t 15 endemc

Goldberger’s educational work, 1n teaching the necessity for
1dequate diets, improsed the health conditions, and prevented
many cases of pellagra, n the eleemosynary mstitutions all over
the United States To a great extent he was responsible for
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larger appropriations for the maintenance of many state m
stitutions for the care of the insane, bhind, and deaf Orphan
ages, almshouses, and other institutions for the care of depend
ents and 1ndigents made provisions for better food and more
varied diets as a result of Goldberger’s efforts

Goldberger and Grote 1n Alabama —One 1nstanee will be men
tioned showing the 1esults of the practical appheation of Gold
berger’s food deficiency theorv and of how he aided pubhe
health officials 1n controlling outbreaks of pellagra Among the
first full-tune eounty health officers 1n Alabama was Carl Grote,
now an imtermst i Iuntsville As henalth officer of Walker
County, Giote was called upon by W H Cunningham, then of
Corona, a mimng town near Jasper, to aid 1n controlling an
epideme of pellagia that had developed among miners State
Health Officer Welch invited Joseph Goldberger, then pel
lagrologist for the United States Public Health Service, to go to
Walker County to axd County Health Officer Grote 1n controlling
the eprdemic  The patients under treatment were cured by the
Goldberger diet, and other cases were preyented by providing
better food and better Iining conditions Grote and Cunning
ham, the Iatter w1s recently president of the Alabama State
Medical Association, were convinced by their experience that
Goldberger’s theory of an unbalanced diet deficient m protens
was the cause of pellagrn  Grote’s article describing thus out
break of pellagra, published 1n the Southern Mediwcal Journd,
was a forceful plea for the adoption of Goldberger’s method>
m the treatment and prevention of pellngra

Grote’s conclusions summarize the practical application of
Goldherger’s deficient diet theory mm curing and pres enting pel
lagra They are as follows

“From all of the evidence that we have been able to gather m Walher
County we believe that the following conclustons are justified

1 Well nourished people do not have pellagra

2 The diet of our backward farmers, and farmers who have moved 12
the minuig camps, has undergone a serious deterloration 1 nutritiv
value during the past few decades

3 In our cases of pellagra there 1s the sameness of diet, excessive 10
carboliy drates and defietent 1n nitrogenous elements

4 Pellagrins as a class do not own cows, consequently
of mlk

are deprived
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5 A well balanced nutritious dict n addition to almost any medieal
treatment with 1ts psvehe efteet will eure most eases of uncomplicated
pellagra

6 It 15 the duty of our boards of health to teach ind demonstrate to
the mnsses that pellagra can be cured and prevented *’

The medical literature on pellagri mn the United States from
1915 to 1925 consists ln1gelv of 1eports of outbreaks controlled
by adopting Goldbeiger’s methods, and of papers reciting the
reduction of the meidence of pellagra in insane hospitals 1n
manv states Whether or not one believes that Goldberger and
Wheeler produced pellagrn experimentally in the Mississippl
conviets 1« not of materlal importance, and the fact that Gold
berger did not prove that pellngia 1s due solely to diets deficient
m protems 15 only of historic interest, there can be no doubt,
howeset, but that the practical apphication of the methods of
pleventing and earng pellagra as promulgated by Goldberger
has had more to do with reducing endemc pellagta 1n the South
than any other single frctor This contribution to the welfare
of the Nation and Goldberger’s mvestigations proving the
evistence of a pellagra preventive factor m vitamin B fix his
place 1n history as the foremost Ameriean pellagrologist

Deeks’ High Carbohydrate Diet Theory —Deeks’ theory of
the genesis of pellagra deserves more than passing considera-
tion  Deeks, 4 Canadinn was a very able chmelan with o flair
for nutrition He wa> associated with General Gorgas 1n the
snmitation of the Canal Zone, and was Physician in Chief of
the Aneon Hospital Later Deeks served for many years as
Medienl Director for the United Fruit Company Tlis company
has moie than 100,000 employees 1n tropical America and the
‘West Tndies, and maimt uns modern well equipped hospitals for
its employees 1 Cuba, Jymaica, Guatemala, Honduras, Costa
Ricq, Panama wnd Columbia  Deeks’ first thought was the pre
vention of disense m the tropics, and with the hearty coopera
tion of carefnllv selected, well trumed phy sierans, he cared for
the health of at least half 2 milhon people, conmisting 1argely
of native Ameriean Indians and the descendents of Indians
who mruried Spamards and a comparatiyely few white Amer
eans  This native population, Inrgely without education, was
Iiving 1n tropieal countries under the worst possible hygieme
conditions when the United Fruit Company went mnto the Amer
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lean tropics to develop the banana industry, now one of the
largest and one of the most 1mportant industries 1n the world
As a guest of the Umted Frut Company, I was a delegate
to the International Conference on Iealth Problems i Tropreal
America held at Kingston m 1925, and spent two months m
wisiting the Umted Fruit Company’s hospitals and 1 mves
tigating food conditions in Cuba, Jamaiea, Guatemala, Hon
duras, Costn Riea, and Panama  *“The conquest of the Amen
can tropies’ by the Umited Fruit Company has transformed
many tropical jungles, formerly reekmg with malana, amebie
dysenterv, filarasis, hookworm, and other t1opical diseases mto
well ordered commumties, with morbidity and mortahity rates
comparable to those of the cities of the Umted States I there
fore am in position to know of Deeks’ work on pellagra and
other food deficiency diseases in the American tropies
Deeks on High Carbohydrate, Vitamin Deficient Diets—
Deehs m studying diseases 1n the tropics mvestigated the food
habts of the native population, as well as those of the Frmt
Company’s employees from the United States, and he came to
the conclusion that the most mportant underlymng cause of dis
ease 1n the tropes s an mordinately ugh carbohydrate, msuf
ficient vitanmun, diet, not only of the natives but also of the for
e1gn population of the West Indies and Central America
Deels, when chuef of the medieal service of Ancon Hospital,
had the oppottumty of studying 1 number of cases of pellagra,
from 1907 to 1912, and at the National Conference on Pellagra
at Columbra, 1n 1912, he read the first of ~ number of papers
on s theory that a high carbohydrate diet, of cane sug';f
products 1 particular, was the underlying cause of pelhgrdv
and that a low carbohsdrate diet, elmnating cane sugar pro
uets nltogether, 1s the best method of treating the disense
Deeks believed with Neusser, though his conclusions \\Efg
arrrved at mdependently, that toxins formed 1n, and absﬁr ia
from, the mtestinal tract affect nutrition, resulting m P; ‘1id
and many other diseases Deels postulated, though he In
mitted that 1t has not been proved, that in the process of ev;) )
tion man has become biologically unable to digest and meta
olize an excess of purified and devitamimzed cane sugar Ifjirou'
ucts, and other devitarmimzed carbohydrates as whte flour,
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white meal, and white rice  He believed that when an excess
of earbohydrates was ingested daily over a pertod of vers the
first effeet 35 gastric wnd ntestinal digestion, and that as a re
sult fermentation of food begins 1n the stomach and mcreases
m the 1ntestimes  As « result of the bactersal aetrvity in the
ntestines, tovins, such as the aldehvdes and the kandred groups
of nleohols, are formed, and as @ sequence, there 15 infection
of the g stromtestinal traet, 1 e, grstroenierocohitis

Deels 1lso believed that hepatitis followed the gastroenteritis
and that the resulting damage to the Iiver affected general nu
trition  Tie also believ ed, what was later pros ed by McCarrison,
that ulcers of the stomnch, gall bladder infection and cohitis
and other abdominal nfections mas be caused by Ingh carbo
hydrate, vitamn deficient diets

Recent Investigations on the Relation of High Carbohydrate
Diet to Vitamin Deficiency —It 1s interesting to note that recent
my estigntions seem to show that vitamin B deficieney, in prob
ably all of 1ts eight or more component parts, 1s related to car
bohydrate metabolism, and that 1 deficzency of vitamun B,
m partieular prevents proper metabohsm of carbohydrates
There also 1s evidence to show that vitamin B, deficiency affects
the normal balance between glycogenesis and glycogenolysis,
probably by 1its effect on the endocrine svstem, particularly the
1slet cells of the pancreas and the suprarenal glwnds Wilhams
and Spies state that ‘‘there 1s convineing evidence of frequent
disturbance of glycogen storige and blood sugar m avitamino
s18’7, and they cte the studies of Levinson and others to show
that “‘sitamm B; deficiency leads to o disturbance of earbohy
drate mettbohsm quite apart fiom that caused by imamtion,
and that tlus cubohydrate disturbance precedes the mervous
symptoms 1n vitamn B, deficiency 7’

This recent work, showing that vitamin deficiency results in
disturbed earbohydrate metabolism, fits 1n with the 1deas of
Deehs, who tried for years to impress upon the medical profes
ston of America the health hazards of diets consisting laxgely of
white flour, wlite meal, white rice and white sugm products
and other devitamimzed foods Deels beheved, however, and
he probably was night 1n his conclusions, that toxins formed 1n
the imntestinal tract are the primary and the most 1mportant
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cause of the avitammosis resulting from lugh carbohydrate
diets, of cane sugar products m paiticalar

Goldberger and Wheeler 1n the publication of their “*unbal
anced diet, low 1n proteins’ theory of the cause of pellagra m
1916 failed to mention the stmilar theory advanced by Deeks m
1912

Deeks’ ““ligh carbohydiate diet’’ theorv was essentially an
unbalanced diet low 1 protems, which Goldberger later catled
his ““pellagra productive diet”’, and Deehs’ treatment of pella
gra with diets low 1n carbohvdrates and ngh m protems was
essentially the same diet advised hy Goldberger i lus ““cure”
for pellngra It also 1s mteresting m the 1ecent 1deas on low
carhohydrate diets in pellagin to observe that no credit has
been given to Deeks and the Italian nvestigators of the Inst
two centuries, who have at various times advanced deficient
and 1mproperly balanced diets as the cause of pellagra All of
which goes to show that i making investigations of the various
phases of pellagra a knowledge of the hiterature mn two cen
turies of experience with the disease mav be helpful to those
now studying pellagra It may be added that one of the mo
tives for preparing this book 15 to make available to students
of pellagra « résum¢ of what has been accomplished by manv
mvestigators of the disease m Europe and America

Tf Deeks 1s right 1n lus postulate of mtestinal toxns resultmg
from a ligh carbohydrate diet as the primarv cause of pellagra,
its genests should be ahout the same as that of the exogenous
toxin, ethyl aleohol, the underlving factor 1 the produetion of
alcoholie pellagra



CHAPTIER VIIT

EXPERIMENTS ON ANIMALS IN THE QUEST FOR
THE CAUSE OF PELLAGRA

Lombtaso, Gosio, Antonimy, De Pietro, Ceni, Costa, and manv
other Ttalin pellagrologists used dogs 1n eftorts to produce ex
perimental pellagrn A study of the reported results of Lom
broso and his assoeintes with the use of a toun, called *‘pella
grazemn *’ 1 dogs 1< not convineing that the ammals had pella
gra, though they became 11l and died during the experrments
The autopsv findings 1n the de1d anim s showed changes i the
gastromtestinnl tiact and nervous svstem, particularly of the
spinal cord, wnalogous to those found in fatal cases of pellagra
m human beings Lombroso was convinced nmself, and he
convinced his eonfreres and the Italian people, that he had pro
duced experimental pellagra in dogs, and that he had proved
his theory of touns formed i moldy muze ns the cause of
pellagra

When pellagra was found to be endenie in the Umited States
1 1907, the historie experiments of Gosio, Antonini, De Pretro,
Cem, and Costa, hegun m 1899, were berg concluded These
groups of mvestigators mnde many experiments on dogs to
prove that toxins derived fiom corn mold, particularly that
formed by the aspergilli and pemeills, were the cause of pella
gra A number of Ameriean students of pellagra, meluding
Babeoch and Watson of Columbia, South Carolinn, Stewart
Roberts and H F Iiarrs of Atlanta, and Herbert Cole of Mo
bile, visited Ttaly from 1908 to 1912, and they, particularly
Babeock, H F Hariis and Cole, weie impressed by the expen
mental mnvestigations of Lombroso, Cen, and Costa Thus 1t
ws during the first decade, trom 1906 to 1915, of endemic pella
gra 1n the United States, that the corn toxin theories of pella
gra of Lombroso and Ceni wete generally aecepted

Bass, m 1910, was much mpressed with the evperimental
studies on mice by Ranbitschek, who fed white mice on polenta
made from good and spoiled muze The mice which were ex
posed to sunlight beeame 11l, and died, having svmptoms and
<hin lesions which he thought were anlogous to pellagra m
human bengs, whilc the mice fed on the same diet but not

97



100 CUINICAL PELLAGRA

and Mendel and Goldberger and Wheeler  This Commuttee
which con-isted of Henry C Sherman, Professor of Food Chem
1stry, Columbia Umversity Chauman, D F TJones, T P B
Jones, i L Fiek, and C E A Winslow, was much impresced
by the Yale experiments

Expermmental Studies on Dogs by Goldberger and His Asso
ciates —The first published report of studies on blachtongue b
Goldberger and Ins assoctates was m 1922, seven yeas after
Cluttenden and Underlull’s report of their experimental pro
duction of “blacktongue’”” m wmmals on a deficiency diet
Wheeler, Goldberger, and Blachstock then called attention to
the striking similarits and probable identity of Chattenden and
Underhull’s pellagra-lihe syndrome m dogs and the condition
known to American veterinarians as ‘“blachtongue » Thae 15,
they (Wheeler, Goldbeiger, and Blachstock) declared “‘the
possibility, 1f not the probability, that blacktongne 1 dogs miy
prove analogous to pellagia im man’’ They sud “‘Blach
tongue scems to have 4 geographic distribution m the Umted
States singulatly like that of pellagra  Seasonally 1t 1s 1eported
to occur more frequently m summer and autumn and to affect
cur dogs less than those of higher grade There 15 some en
dence that 1t mavy oecur more than once 1 the same amml ”’

Goldberger and his assoctites produced ‘‘hlichtongne” m
dogs, 1 disease which they believe to be analogous to or 1den
tical with, pellagra m man, by feeding them on balanced diets,
sa far 18 carbaliydiates, fats, ind protems were concerned, but
deficzent 1n the pellagra preventive (P P) factor Having pro
duced ‘‘blacktongue’ in dogs thev then cmed the apim 1<
which remuned on the same diet, by gis g them yeast, weh
1s known to be rich m vitamn B

Further studies by Goldberger and s associates convinced
them that vitamn B contamed two factors one the hnown antt
neurttie (anti beribert) factor and another the pellagra (P P)
factor also called vitanun G

The nomenclature of the pellagra preventive factor, 2 tert
comed by Goldberger, has been confusing  When 1t w15 found
that Funl’s vitamm B maj be divided into several fiaction~
each having a distinetive function, the nomenclatue for the
pellagra-preventive factor adopted b British brochemsts w98
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vitamin B, while vitamun G was adopted by 1 Committee on
Nomenclature appointed by the American Society of Biologieal
Chemnsts for the same factor m vitumn B, the terms vitamn
B, wd vitamin G have become obsolete as the pellngra preven
tive factor

Sebrell’s Summary of Investigations by Goldberger and Asso
c1ates —While Goldberger has heen grven the crecat largely for
the work done on pellagra by the Umted States Public Health
Service, he was fortunate in having associated with lnm « group
of able nnd loval confreres who deserve distmetion for ther
eqrnest and meritorious studies, proving the importance of the
food factor 1n the etiology, prevention, 1nd cure of pelligra
Wheeler was a<sociited with hum from the time of his enrly
experiments Voegthn also worked with hum for many years
Later Sebrell, Lilhe, Rogers, Tanner, and Onstatt were asso
clated with lum 1n ns nutritional studies with biachtongue 1n
dogs nd pellagra m humm bemgs W I Sebrell, a worthy
snecessor to his former Chef, Joseph Goldberger, 15 now 1
chuuge of the pellngra activities of the Umted States Puble
Health Serviee Sebiell in 2 ““special article’”” published in the
Jowrnal of the Amerwcan Mediwal Assocration summarized the
rerent work on the pellagra preventnve factor mn vitamm B
The following excerpt from Sebiell’s article summanzes the
conclusions deduced irom the imestigations by Goldberger
Sebrell, Wheeler, and theiur associates

“The term pellagrs preventive or blichtongue preventive factor 1s
applied to the substance originally postulated by Goldberger and Tan
ner as necessary for the prevention of human pellagra There 1s no
confusion with regard to the substance referred to when its definition
15 restricted to this meaning Whether or not any of the other later
1dentified fractions of the vitamin B complex are identreal with this
one 18 problematic 15 mdieated n the precedmg discussion  Whether
a deficiency 1n this factor will produce a symptom complex 1n rats or
n any other expermental ammals other than dogs remams to be dem
onstrated, and tests with pellagra or blacktongue are the only sound
experimental methods for worl on the pellagra preventive vitamm at
the present time Human experiments served a very useful purpose
before a suitable experimental animal was a1 ailable and yielded infor
mation of immense value which could have been obtained n no other
way Goldberger and Wheeler and their associates eondueted a long
sertes of preventive tests on man These experiments were condueted
by adding the foodstuff to be tested to 2 1 nown pellagra producing diet
and feeding this supplemented diet to a group of subjeets If pellagra
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hours the dogs wete unable to stand on then feet Bradscardin
and cardiac arihithmia of the sinus tvpe were noted Coma
developed 1apidly and death oceuried from 1espuatory falure
within twelve hours  The animals could be 1es1ved dramatiealls
by the mtiavenous use of adequate doses of 11boflavin if grven
before the lethal syvmptoms appe ued

The pathologic changes mn the hver of dogs dymng of arho
flavinosis, as desciibed by Selnell and Onstott, are constant
and characteristic  The hver was not enlaiged but of a vellow
color with 1ed lobuln mathings The liver cells containcd yel
low fat globules The changes i the other o1gans were not
constant and mmunlv those found mm ammals dving of black
tongue, which Sebicll consideied as a complieating factor m
the artboflayinosis 1 dogs

Sebiell also 1ecogmzed anbofivvinosis as a disease of hu
man beings, occmring at tumes mdependent of, but frequentls
assoeiated with, pellagia as 1 complicating factor Svden
stricher, Spies and othets, including myself, have recognized
arihoflavinosis m human bemngs associated with and without,
pellagra

Sebrell 1n 1n addiess on “Nutiitional Diseases in the United
States’ at the meeting of the American Medical Association,
June 12, 1910, expressed the opimion that many cases diagnosed
as muld pellagra, or pellagia sine pelligra, are due to ribo
flavin deficiency  He mentioned, as characteristic lesions of
arthoflavinosts, fissures 1 the angles of the mouth, sealv red
Iips, magenta coloted tongue, and a seborrheie dermatitis m
the nasolabial folds and aronnd the mner and outer canthl

Sebrell also ealled attention to the eve manifestation of T1b0
flavin deficiency, paticulaily heratitis and coineal uleers, \\}1103‘1
disappear after the oral admimstration of from 5 t0 15 mi,'
of 11boflavin daily for a fow days Sebrell cited Spies as having
abserved conjunehrvitis 1 1iboflavin deficieney and ']‘“’Wl
Sydenstuicher as having 1eported 47 cases m which eve mn
festations wete present The

Investigations on Canine Pellagra at Duke Umniversity —;) con
experimental work on pellagra at Duke University has The
outstanding m thoroughness and suentific eenracy e
studies of David T Smuth, BElbert I Persons, and Haro
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Harvey of Durham North Cuolina on the identity of the Cht
tenden Underll Mendel *‘blachtongue’ m dogs and the Gold
berger Wheeler canimne ‘‘blacktongue’” seem to show ‘‘that the
clmical picture of blacktongue appears m both types of the ex
permmental disease’’, but that ‘‘the Underhill Mendel type 15
probably due to 4 vitamin A deficiency, while the Goldberge:
type 1s the analogue of true pellagra in man ”’

It 1s interesting to note that Smith, Persons, and Harvey
found 2 “‘secondary fusospirochetal infection’” both 1n the Yale
and Washington tvpes of blacktongue It appears more than
a comeidence that Spies and others have found the presence of
Vineent’s spimllum 1n the stomatitis of both aleoholic and en
demic pellagra

The author, however, does not believe thnt there 1s any one
specific orgamsm which causes pellagra mn animals o1 1 human
bemngs, but he does believe, with MeCollum, that avitaminosis
lowers resitstance to the wmvasion of all pathogenic ergamsms,
and 1t seems possible that the pellagia producing diets muy
cause the disease 1 both ammmals and human beings, first by
the gastroenteritis following avitamino«is  As a result, toxins
formed in the mntestind tract are carried from the intestines
mto the portal circulation and produce liner damage to the
extent that certain, as yet unknown hepatic cells lose their
power to store, o1 utilize, nicotime acid Tn gastroenteritis fol
lowing avitiminosis, the pathogeme orgrmsms themsely es may
be carried to the liver, and s a result of a subacute or chronie
hepatitis changes 1 the hiver ocem which prevent or inhibit,
the cells from storing or utiizing meotime acid

Mellanby’s Double Vitamn Deficiency Theory —E Mellanby
in an article entitled ‘“The Experimental Produetion and Pre
vention of Degeneration 1n the Spimal Cord”’ (Brun 54 1 247,
1931) described experiments by which he produced spinal cord
changes 1 rabbits, anlogous to those found in human pellagra,
by feeding them diets deficient in vitamin A  He also prevented
the cord changes m ammals fed on diets deficient 1n the pella
gra preventive factor by gring them sufficient gnantities of
vitamm A

Mellanby concluded that ““sitanun A, o1 carotene, may play a
part 1n the prevention of pellagra, or at least 1ts nervous mam
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esting Whether these compounds are equally effective m human pel
lagra ean only be answered by ehneal trinls ”’

Within a few weeks after the publieation of Elvehjem’s pa
per announcing that meotime acid had eured blachtongue in
dogs, and suggesting 1ts use 1n human pellagra a number of
mvestigators working independently, hut contemporaneously,
proved that the diug will cuie and prevent human pellagra
It, therefore, seems evident that mcotinie acid 15 the pellagra
preventive factor in vitamin B, and that the essential cause
of pellagia 15 a deficiency of micotimic acd  Thus 1t was that
ammal experimentation by Elveljem and lus associates 1n the
University of Wisconsin marhed the beginming of the end m
the quest for the essential cause and the cure of pellagn
Elvehjem and his dogs will go down 1n medieal history with
von Melimg wnd Minkowsht and Banting and the dogs used
by them 1n proving the pancreatic origin of diabetes melhtus

I would not leave the mmpiession that there 1s no need for
further amimal experimentation on pellagra  On the confran
I feel that the discovery of nicotinic acid as the pellagra pre
ventive factor 1 vitamin B s but the beginning of expermental
studies to prove the underlving pathologie causes of nicotmnie
acid deficiency  Manv such studies suggest themselves to me,
the most 1mportant, and pethaps the most difficult of which are
experiments to prove, o1 disprove that liyer msuffierency with,
and without, hepitic pathology 15 an intrmnsic factor m the
etiology of pellagra



CHAPTER IX

VITAMIN DEFICIENCY THEORIES

Funk’s Hypothesis of Vitammn Deficiency as the Cause of
Pellagra —Following his epoch maling nutritionnl studies in
1910 and 1911 by which he proved that beitberi 15 a food de
ficrency disease, due to the lack of a protective substance which
he enlled “vitamne,”’ Casimu Fonk expressed the opimion that
vitamin defieney mav be the cise of pelingra It also is
interesting to not¢ that more than a quarter of a centurv ago
m an attempt to 15olate the anti beriber: vitamin from yeast,
later designated B,, Funk 1solated meotinic 1eid which he used
and found mneffective 1n treating polvnemitis m pigeons

Funk found that whole yeast was effective m treating poly
nenntis m pigeons, but that meotime aud, which he 1solated
from yeast, did not contan the ant: neuritic factor Funk 1s0
lated three fiactions from veast, one of which wis meotime
acd, and he found that the combined f1actions gave better re-
sults 1 trenting polvneuntss in pigeons, than when lus crude
crvstalline product ““1°’ was nsed alone Thus 1t wall be seen
that for more than twentv five vears 1t was hnown thit vitarmn
B contuned several factors  Casmn Funk not only predicated
the vatamin deficrency theory of pellagt 1, but ke la1d the founda
tion for 1ts treatment with veast and meotinic acid

Funk lso proved that what lie called tlie antmeuritic vita
mn might be divaded nto three fractions The fact that re
cently vitamm B has been found to be made up of many nutri
tionnl factors extends the studies mide by Casimr Funk in
1911 and 1912 It therefore appeus that Casunn Funk left
httle to discover, exther as to the eause and eure of pellagra, by
the later proponents of the pellngra preientive factor theorv,
or to the use of yeast and meotinte acid 1 1ts treatment

For further luminating mformation on Funk’s sitanun B
studies the student of pelligra 1s referred to Funk’s article on
*“The Etiology of the Deficiency Diseases’’ (7 State Med 20

109
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341, 1912, the J Physiol 46 173, the Brit M J 1 814, 1913),
and to T'unk’s statement on ‘‘Nicotime Aeid and Vitamin B”
(J A M A 109 2085 1937)

Rupert Blue on Vitammn Deficiency on Corn Bread Diet—
Surgeon General Rupert Blue of the United States Public
Health Service i an address opemmg the second meeting of
the National Assotaation for the Study of Pellagra 1n Columbua,
South Carolina, 1n 1912 called attention to Funk’s hypothess
that pellagra 1s due to vitamin deficiency  Blue suggested that
a diet consisting Iargely of corn produets 1s deficient m vita
mins  In my opimon Surgeon Blue’s suggestion that sitamin
defieiency 15 due to the use of corn meal products went further
towards accounting for pellagra m the South than the theorv
ot unbalanced diet low 1n protemns General Blue saxd

“‘A second promising hine of msestigation as regards the causation
of the disease 1s to be found in the deficient theory as advanced by
Casimir Funk  He states that ‘1t 15 bevond any doubt that pellagra
has some close connection with maize diet * Pellagra 1s thus placed
the same category with seurvy and beriber: It 15 only 1n the case of
an exclusive or one sided diet of corn, and, 1f the eorn 1s spoiled, 1t 13
all the more deficient m nutritry e values

It will be seen that the corn doctrimne of the ‘Zeist’ school 1s not
entirely regected nor 1s 1t confirmed by the researches of Dr Funl
It means that if corn either spoiled or sound, 15 used 25 2n exclusns
diet, certamn symptoms will appear Similarly, 1f a rice diet 15 persiste
1, the syndrome known as beribert wall follow 77

Sandwith on Pellagra as a Vitamn Deficiency Disease —I" M
Sandwith, the Enghsh pellagrologist, who made note\\orthsi
studies on pellagra in Egypt, at the meeting of the Nwtloga
Pellagra Conference 1n 1912, predicated both the vitamm };‘
ficieney and the armino aeid deficiency theories of pellagra 1€
also suggested that a specific hormone may be a fictor 1
pellngra  He said

due to some
‘Seurvy, eprdemie dropsy and richets ave all diseases o
deficiency of nutrition, but capable of cure 1f that deficrency be b
1shed from the diet ' b
““Ts pellagra, too, a defiareney disense, watting for 2 ‘Vitamme
be discovered? fat
e“A few years ago Dr F G Hophins wrote a paper to te:tlczlslﬁlzme
a dietary contarmng zemn as its only mirogenous constitl;et; ) Lophane
to mamtam growth m young mice, but the addition o ?fvpzem) to
(an amino acid absent from the decomposition products L et on
such a dletary greatly prolongs the survival perod of anim
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zew, nd materially adds to the well bemg of such amimals It 1s sug
gested m the jomnt paper from which I quote, that the try ptophane 15
directly utilized as the normal precursor of some specific ‘hormone
or other substance essential to the processes of the body *”

Funk’s vitamin deficieney theory of pellagrn seems to have
been diseussed 1 pell igra ecles for a time and then forgotten
1 can find 1n the hiterature nothing more than easual references
to the possibility of pellagra bemng v vitamin deficiency disease
until m 1917, when Chittenden and Underhill produced black
tongue 1n dogs by feeding them on diets deficient in vitamin A
Thev suggested that blacktongue m dogs 1s 1nalogous to pella
gra mn human bemgs

Goldberger’s Pellagra Preventive Factor —After abandoning
the “unbalanced diet, deficient 1n certain amno acids’’ theory
as the eanse of pellagin, Goldherger, working on the hypothesis
of vit wmin B deficieney 1n pellagra, advanced by Funk mn 1912,
came to the conclusion about 1923 that a specific deficiency,
what he called ‘“the pellngrn presentive factor’” m vitamm B,
15 the cause of pellagra Later Goldberger and s associates
succeeded 1n producing bincktongue 1 dogs on diets with
adequate quantities of the ant1 herr vitanun, now called By, but
deficient 1n another fraction, the pellagra preventrve factor, of
vitamin B

The epoch malung experments by Goldberger, Wheeler,
Sebrell, and others 1n proving that a deficiency of the pellagra-
preventive factor 1n vitamuin B 15 essential for the production
of blachtongne i dogs are deseribed in the chapter on “Ex
periments on Ammals 7 Following the really fine researches
of Goldberger and his assopintes, proving that, 1n addition to
the ant1 beriber: factor, vitamin B contuns 2 pellagra preven
tive factor, the Umted States Public Health Service, without
ndmitting its error in announcing that ‘“the cause of pellagra
15 an unbalanced diet deficient m certain amino acids,” an
nounced emphatically that deficiency of vitnmin G 1s the cause
of pellagrn  This announcement was grven widespread pub
heitv, and Goldberger’s second theory was accepted by the
newspapers of the nation and bv a large part of the medieal
profession, though probably a myjonty of the phvsicians who
have had experience dealing with endemic pellagra did ot
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accept the theory that deficiency ot the pellagra preventie
faetor mn vitamin B 1s the sole cause of pellagra  Many agreed,
howeser, that a vitanun deficiencey diet 1s a factor in the etiology
of pellagra

It 15 mteresting to note that many of the leading evperts on
nutrition 1n the United States did not accept the simgle vitammn
deficiency theory in the ectiology of pellagra  As late as 1098
Goldberger’s theory of a deficiency n the pellngra preventive
factor in vitamin B was not aceepted by the Commuttee on Nu
trition of the American Public ITealth Association, of wlich
Hemy C Sheiman was eharrman

All observers agree that the food 15 an mportant element
m the production and cure of pellagra, but formerly many dis
sented fiom the 1dea that a deficiency of Goldberger’s pellagra
preventive factor m vitamin B 1s the fons ef origo mn 1ts etrology
T S MecLester, as late as 1934, summarized the divided opmon
regarding the etiology of pelligra when he smd “‘Goldberger’s
final conclusion that pellagra 1s due to a specific dietary fault,
lack of vitamn G, 1s now generally ccepted the country over,
except, 1t should he noted, m those areas i which the disewe
oceurs with gieatest frequeney *’

McLester at that time suggested that pellagra may be ““the
expression of 1 multiple food deficiency ’* Ile now believes
that meotinie 1cid deficiency 1s the essential enuse of pellgry
but that other vitamn deficiencies are present m a Iarge pro
portion of the cases

Partlow’s Views —W D Partlow, Supermtendent of the Ala
bama Hospitals for the Insane, has had as large an expeuence
with human pellagia as vy physician n the Umted States
When the first outbreak of pellagra reported 1n the Umted
States oceurred 1m the Alabama Iospital for Insane Negroes
at Mount Vernon 1 1906, Partlow was resident physician m the
Brvee Hospital for Insane Whites in Alabama, at Tuscaloost
A number of eases of pellagra were reported by Jas T Searcy
m 1907 Partlow therefore has been studymg pellngra fo:
thirty-four years Ile has been a careful student of the disease
associated with msamty and 1s a man of judiainl tempermen
Te thinks independently and espresses his views onlv ﬂffelr
mature studs and careful consideration The opmon of suet
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_phnsternn 1s worthy of ¢weful studv by those who are mter
sted 1n the etiology of pellagra

Pautlow, who has been -« member of the State Board of Health
f Alabama for many veus and therefore 1s interested in pie
entne mediemne, m 2 commumention to the Journal of the
[[edical Association of the State of Alabama mn 1938, protested
1gorously nganst the statement made i - Bulletin of the
Jmted States Public Health Service that “*pellagra 1s sturetly
L dietars defictency disease due to diets contuming inadequate
juantities of the pellagra preventive factor m vitammn B "
Partlow eapressed what was i the minds of manv phisicians
vho have had large experiences 1n treating human pellagra
shen he sud

In a recent quotation made by the State Health Department from
. Umted States Public Health Bulletin and circulated among the
physteians of the state appears the following
Pellagra 1s strictly a dietarn disease and 1s caused by an made
quate supply of an essential food element which belongs to the elass
of accessory food prineiples I nown as vitamins  Pellagra results from
1 dret which does not permnt 2 sufficzent supply of ant: pellagric vita
mins or vitamin G’

““For reasons to be grven below, I am compelled to take 1ssue with
the prudence and propriety of the above defimte and posttive state
ment I mamtamn that up until the present at least the proper post
tion to be mamntained 1s that pellagra 1s a disease of unknonn eaunse
The late Dr Goldberger did not, nor has anvone else proven pellagra
to be due to a dietary deficieney cruse Had the same experiments
been performed 1n connection with tuberculosis the sime results prob
ablv would have obtumned If two groups of persons had been sub
jected to a hnown mfected residence or ward with tuberculosis one
group bemng given ample, well balanced nutritious diet and the other
given a himited unbalinced o1 starvation diet the result expected
would have been that manv on limited or starvation diet would have
developed tuberculosis while scarcelv one 1f » single one bewng fed 2
wholesome diet wonld have taken the disease just as was the case
with the pellagra experiment DMalnutrition or diet deficiency no
doubt predisposes te tuberculosts pellagrr or amv of the other dis
eases to which vital resistance 1s the defense

On the other hand the history of pelligr: as a4 disease and the
course 1t pursues in the mdiidual eases all argues 1in favor of some
obscure or unknown speeifie eause of an 1infectious or bacterial nature

‘The adherents to the dietary theory as a cause do not produce any
evidence or proof which undertakes to explan away or satisfactorils
reconcile four outstanding contradictory facts as follows

First  The Sudden Appearance of Pellagra mn Almost Eprdemic
Form Argues for Specific Cause As Aganst Dictary Cause —We know
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there had been onlv rirely a case in this country before 1902, only a
sporadie case beng reported here ind there m the htevature Tt ap
peared all over the southeast, spreading between focr untl 1905 and
1906 1t became prevalent There was no sudden change, dimmution or
restriction of dietary throughout the general population of enr <onth
eistern country eoming on suddenly and at once s did the appeavanee
of pellagra n this territors

““Becond  Geography and Clunate —There 15 no justification of the
assumption that dietarv hecame restricted only m the southern and
southeastern country about the time of the advent of pellagra, and from
that fime until now as aganst the common Lnowledge that the poor
m the slums of castern and northern eitics, and certamly the poor m as
many 1nstances of rural population of the cast and north were on
Iimited or defieient diet at the same time, whereas, m 1905, 1906
and 1907 when pellagri was most prevalent and most virulent
south of the Potomae River (southeastein states and meluding only
two states north of the Ohio, and onlv two or thiee states of the
south Iymg west of the Mississipp1), while therc were no cases ot pel
lagra to be found in the north and east At the time pelligra was
most presvalent the wiiter visited mstitutions of Geoirgr, South Caro
lma, St Bhzabeths 1t Washington and New Yoil institutions bewng
alrendy familiir with conditions here mn Alabama A very high per
cent of the popalation of the Georgia and South (tarohn mshitutions
both white and colored had pellngre At that time no case had been
seen mn St Elzabeths ind no evse 1 the New York Institutions The
dietary of all of the mstitutions was practically the same  About fifty
per cent of the cases m the mstitutions that had pellagra were brought
m with the condition and about half of the cises had developed m the
mstitutions arguing agnnst the possible assumption that mstitution’s
defective dietiry might have been a factor T mamtam that 1f pellagrs
was due solely to dietary cause there would have been as many eases
n the north and east #s there were m the south and southeast, all
dietary factors 1 the nstitutions bemg the same, and the diet of the
contributing general populations not differing materally

Third  Influence of Seasons—If pclligra was due soldy to

dietary cause we should hive more cases appearing m the winter
than 1 the spring and swmmer while vegetables and frnts are 1 se1
son whereas we hnow that pellagra 1s a spring and summer disease
If deficient diet was the sole cause we should have the condition more
prevalent n winter than m summer  We hnow new cases do not ap
pear after the first heavy frosts or freezes, 1s does malaria or yellow
fever
“Fourth Sereriy and Mortehty Rate Materally Reduced —~There
18 every evidenee that the disease has become attenuated s s the hstory
with known infectious diseases beng extremely fatal and virulent 13
the early story of pellagra m this eountry (1900 and to 1910), an
erther from mequired resistance of the population or from attenuat;ﬁn
of mnfection becoming less virulent 1s the jears pass  We know m t\ce
beginning that practieally every person who showed the charact%rlsem
symptoms of pellagra within the first few years after the sudden adv



VITAMIN DELICIENCY THEOPIES 115

ot the disease would die The rate of mortahty has gradually from
vear to vear reduced until now onlv a relatively small per cent of the
pellagrins die with the diserse  All doctors hnow that this alteration
and reduction of mortality rate cannot be attributed to treatment or
management but has eome gradually from some unhnown diminution of
virulence factor

“There are other outstanding evident facts that are not in aceord
with the dietary theory as a cause I mamntamn that the assumption of
diet a5 a sole cause does not explamn away the facts outlined above nor
does 1t Iine up with them ’

Sinee the above article was published Partlow and lus asso
ciates m the Bryce Hospital for Insane Whites 1n Alabama at
Tusealoosa, collaborating with Spies, have used nicotime acid
1n the treatment of many cases of pellagra  He 1s convinced 1
the effiecacy of mcotime 1cid thernpv m pellagra, but he behieves
that the facts which he hrought out in 1938 are still facts, and
that other factors 1n addition to a deficiency of meotinme 1eid 1in
foods play a part in the production of pellagra

The Relation of Avitaminosis to Pellagra —MeCollum 1 the
first edition of s The Newer Knowledge of Nutrition mn 1918
suggested that vitamin deficiency may be a predisposing factor
m many nfections and that a diet defietent m vitamins may
thus act as an underlving cause of pellagra MecCarrison, 1n
1920, proved that a diet devoid of nll the vitammns predisposes
to many mfections of the gastromtestinal tract

MeCarrison v British Army Surgeon, stationed m a remote
region of the Himalayas, observed that the natives rarely had
gastromntestinal and other abdominal infections, which ac
counted for about 25 per cent of the hospital admussions m
England  After studying the habits and mode of Iife, including
the diet, of the ignorant natives, he concluded that what he
called their ‘‘natural’’ diet, 1¢, bread made from whole grain
cereds, milk, leafv vegetables and frmt, articles of food rich
m vitamins, protected them against the infections which are so
frequently found i eivilized man, who consumes largely de
vitamimzed foods  MeCnrrison experimented on monkeys, feed
mg them on autoclased rice, dev od of all vitanuns, and found
that they developed enterocohitis, ulcer of the duodenum, and
gall bladder infections, whereas monkeys m an adjoimng cage
fed on the natural diet of the natives did mot dev elop eithe:
acute or chrome gastromtestinal mfections
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McCarrison found that the mucosa of the intestines of mon
heys fed on antoclaved rice had lost their resistance to nfec
tions, and 1 one of his 1illustrations he showed a photomicro
graph of a section of the intestines m which bacteria could be
seen 1 the blood vessels He did not apply Ius findings to the
genesis of pellagra (appaiently the natrves of Himalaya do not
have pellagra) but m 1925, 1n an address on pellagra at the
International Conference on Iealth Conditions m Tropieal
Ameriea, at Kingston, Jamaiea, I suggested that MeCaruson’s
studies seemed to indicate that the role of avitaminosis mn pre
disposing to infections, mav thus he a primary factor in the
production of pellagra

At that time I did not visualize liver damage, secondary to
intestinal nfections, as a factor m pellagra, but 1 1927 I
suggested that liver pathology, with resulting impaired fune
tion of that important organ, may be a factor in the etwologv
of pernicious anemia and pellagrn  More recent nyestigations
by biochemists and physiologists mdicate that the hver stotes
up all the vitamuins, and that an intact, properly functionmg,
hiver 1s necessiry for the utilization of vitamins, B comples 1t
puticular It, therefore, seems that the first eftect of avitamno
s1s m the production of pellagia, 15 to lower resistance of the
stomach and intestines to mvasion by pathogeme bacter1n, and
that liver damage, from tovins formed i1n the gastromtes’mﬂi1
tract secondary to avitiminosis, 1s a predisposing tactor i pro
ducing micotinie acid deficiency

Multiple Vitamin Deficiencies in Pellagra —A notable con
tribution bearing on avitamnosis 1s 1 predisposing cause ©
infeetions, and their possible relation to pellagra, w1s ma:le by
Smuth, Persons, and Harvey of Duhe Umverstty m 1937 I;
will be 1ecalled that i 1917 Chuttenden and Underhil ‘lﬂf
Mendel produced blacktongue 1 dogs hy depriving them ©
vitamin A, and cured them by the use of carotene Goldberger
and Lallie, 1 1926, also produced camne blacktongue by feed
mg them a diet defictent m the pellagra preventive factor it
vitamin B Smth and his associates repeated the e(perlmen'ts
both of Underhill and Mendel, Goldberger and Lallie with fhg
results that the dogs fed on diets deficient 1n vitamn A W
those fed on the pellagra producing diet developed blachtongue
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with the same climeal and bncteriologic findings Thev con
cluded, howeser, that blacktongue m dogs due to deficiency of
the pellagra presentive factor was the analogue of human pella
gra  Of partieular importance ws the fact that Smith and s
associates found enormous numbers of fusospirochetal organ
1sms 1n the oral lesions of dogs fed on diets defierent both in
vitamin A and the pellagra preventive factor Tt would seem
if vitamin deficiency predisposes to oral infections, that Me
Cariison may have been right 1 his opinion that vitamin de
ficlency may be the primary factor in gastiomtestinal infec
tions

McCollum m the last edition of The Newer Knowledge of
Nutrition, 1n diseussing the findings of Smuth and his associates,
saud

¢ This observation 15 of addittonal outstanding importance simee 1t
makes clear the faet that microbal agencies which 1n the well indi
viduals are not able to establish themselves upon mucous surfaces and
become a menace to health mayv easily do so when the vitality 1s
lowered through malnutrition In this ease the overgrowth of fuso
spirochetal organisms oceurred equally menaemgly m two distinet de
fiezeney states ”’

While mcotime acid deficiency may be accepted as the ex-
citing eause, or the essentinl factor, in the production of pella
gra, 1t 1s questionable 1f any case exists without varying de
grees of deficiencies of other vitwmins Deficiencies of vita
min A, thiamin, ascorbie (cevitamie) acid, riboflavin and other
factors of the B complex, and other nutrients essential to health
and life are known to exist 1 a large proportion of the individ
uals whose cases have been dingnosed as pellagra  Vitamin de
fierencies, other than mcofinic 1exd may be predisposing causes
of pellagra, or, they may be complicating conditions In other
words, the individual who 1s 1n 4 lowered state of vitality from
1 defictency of vitwmun A, and, or, thiumin mboflavin and
other factors of the B compley, ascorbie aemd, vitamun D and
other protective nutrients, 1s prone to develop a deficiency of
meotinic acid to the extent that pellagra i1s the sequence It
also 15 true that varving degrees of other vitamin deficiency
states motably polyneuritie (beriber1) and seurvv, are mmpor
tant, and not infrequent, complications of pellagra
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The viewpomnt that all there 15 to pellagra 1s 2 deficiency of
the pellagra preventive (P P) factor (meotime acid) m vita
min B m the food of the victim, and all that 1s necessary to
care him 1s to preseribe veast, or meotime acid, 1s untenable
Therefore, 1n the effort to find the canse and remove 1t 1n any
grven case of pellagra the predisposing factors and the com
plicating conditions should be considered

The concept of a multiple vitamin deficiency, not necessarily
as the cause of pellagia, but as a factor m the disease, 15 be
Iteved m by manv chnieians and laboratory investigators
Mellanby helieves that vitamin A deficiency plus an inadequate
mtake of the pellagra preventive factor are essential for the
production of pellagra Roussel believes that vitamm C (ceva
tamie acid) deficiency 1s always a factor in pellagra Ruffin
Svdenstricher, Spies, T 8 McLester, and many others are mn
pressed with multiple vitanun deficiencies 1n pellagra

The Relation of Infections to Awvitaminosis —The viewpoint
that pellagtn 1s both a nutritional and an infectious disease has
been held by many In 1928 the Commuttee on Nutritional
Problems of the American Public Health Association, of whirh
E L Sherman was Chairman, mn diseussing the etiology of
pellagra samd  *“Tuberculosis 18 also a disease 1 which both
mfection and nutrition are 1nsolved, though here still other fac
tors are known to be involved also and the case seems distinetly
different because the immfections agent 1s well known It 15 pos
sible, however, that 1f we knew both cases better the comparnson
between these two diseases mght seem much more natural ”’

Many believe that a defictency of vitamin A predisposes to
mfections of all kinds, though 1t cannot be said there 15
proof that such 1s a fact Mellanby 1s 1mpressed with the re
lation of vitanun A to infections and advises 1its use 1n the pro
phylasis and treatment of septicemia and mfectious diseases

McCollum says fuither ¢ Dietary imtake alone of the vita
mimn 15 not sufficient to msmie 1ts utilization  Reports of sec
ondary cases of avitaminosis A are appearing in the hterature,
which are due to deficient absorption of this substance Among
this group are cases of gashimmntestinal and hepatie disease,
and of severe “ections %}
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If a defierencs of vitnmin A n diets predisposes to gastro
mtestinal and hepatie diseases, 1t ean be seen redily that gas
tric and hepatic msufficieney may be followed by meotinic acid
defimency  The sequence of n mnadequate supply of meotime
qcid for the nceds of the human bedv, being followed by sec
ondary gastromtestinal infections, and hepatic msufficency may
be predicated

That varving degiees of 1 deficiency of the other factors m
the vitammm B complex exist m pellagra cannot be doubted
It must be remembered that nicotinic we1d 15 a fraction of vita
mn B A diet so deficient 1 mcotime acid that pellagra 1s
produced would surely he deficient hlewise i thunmun and
riboflavin, though not necessarily to the extent of produeing
bertbern and or, the mboflavin svndrome, denominated by
Sebrell as ariboflvvinoss

McCollum’s Comments —McColluin cites Castle and Rhoade’s
report of a studv of 75 cases of chrome uleerative colitis as
showing “‘evidence of nututional defictency in 63 per cent
Deficiency multiple not only 1n vit wmns but also m protem and
eswentin] orgame elements 7’ Tt will be recalled that a number
of c¢ises of pellagia have been reported as secondary to uleer:
tive coliis  McCollum lso cites the conclusion of Borsooh and
hig associates who found from a study of 237 cases of chronie
gastromtestinal malfunction that there evsts ““a widespread
partial B complex defiaency and that most people require for
noimAl gastromntestinal function severil times the mmimum
amounts of water soluble vitammns required o prevent severe
defieienty Qiseases sueh as berivert and pellagra **

MeCollum 1n 1918 expressed the opimon that vitamm B de
fieteney was widespread 1n the United States and that many
cases of unclassafied functional nervons diseases are due to this
cause e also suggested the existence of many bhorderline eases
of beribers, 15 4 result of the changed eiting habits of all
classes of people He considered the estensive use of white
flour and white meal bread, polished white rice and other de
vitamimzed cereals, white sugar and other cane sugar produets
to the cxclusion of vegetables and frmts, as a menace to the
health of a conwderable portion of the people 1n the Umited
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The viewpoint that all there 1s to pellagia 15 a deficiency of
the pellagra pieventive (P P) factor (meotime aexd) n vita
min B 1 the food of the victim, and «ll that 1s neces<ary to
cure lum 1s to presciibe veast, o1 meotinic acid, 1s untenable
Therefore, 1 the effort to find the cause and remove it m any
grven ease of pellagra the pmedicposing factors and the com
phicating conditions should he considered

The concept of a multiple vitamin deficiency, not necessarily
as the cause of pellagia, but as 4 factor m the digease, 1s be
lieved m by many chmeinns and liboratory 1nvestigators
Mellanby believes that vitamin A deficiency plus an madequate
mtake of the pellagia preventive factor are essential for the
production of pellagra Roussel behieves that vatamin C (cent
tamie acid) defieiency 1s always a factor in pellagra  Ruffin,
Svdenstiicher, Spies, T 8 McLester, and many others are 1m
pressed with multiple vitamun deficiencies in pellagra

The Relation of Infections to Avitaminosis —The viewpownt
that pellagra 1s both a nutiitional and an infeetions disease has
been held by many  In 1928 the Commuttee on Nutmtionil
Problems of the American Puhlic Health Assocation, of which
F L Sheiman was Chairman, m diccussing the etiology of
pellagra smd  ““Tuberculosis 15 1lso a disease 1 which both
mfection and nutuition are 1y ol ed, though here still other fac
tors a1e hnown to be mx ols ed, also, and the case seems distinetly
ifferent because the infections agent 1s well hnown It 15 pos
stble, however, that 1f we hnew Doth cases better the comparise
between these two diceses might seem mueh more natural ”

Many believe that a deheciency of vitamin A predisposes to
mfections of all linds, though 1t eannot be said there 13
proof that such 1s a fact Mecllanby 1s mmpressed with the r¢
lation of vitamun A to infections and adv1ses 1ts use in the pro
phylazis and treatment of septicemia and infectious diseases

MecCollum savs further “Dietuy intake alone of the wifa
min 1s not sufficient to msure its utthzation Reports of se¢
ondary cases of avitaminosis A are appearmg 1n the literafur®
which are due to deficient absorption of tins substance Amorg
this group are cases of gistiomtestinal and hepatie diseases
and of severe infections ”*
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If a deficency of vitamin A i chets predisposes to gastro
mtestmal and hepatic diseases, 1t e be seen readily that gas
trie and hepatic msufficieney may be followed by nicotmie 1erd
deficeney The sequence of m madequate supply of meotie
1e1d for the needs of the hiuman bods, being followed by sec
ondary gastromtestinal mfections, and hep e nsuffieiency may
be predicated

That varying degiees of 1 deficiency of the other factors
the vitammn B complex exist 1 pellagra cannot be doubted
It must be remembered that meotinic acid 1s 1 fraction of vita
min B A diet so deficent 1n meotinie acid that pellagra 1s
produced would surely be deficient hikewise m thiamin and
tiboflavin, though not necessanly to the extent of producing
beriber: and, or, the miboflavin svndrome, denominated by
Sebrell as arboflavinosis

MeCollum’s Comments —\eCollum cites Castle and Rhoade’s
report of a study of 75 cases of ehromic ulcerative eolitis as
showng ‘“evidence of nutrtional deficteney 1m 63 per cent
Deficiency multiple not only 1 vituming but also in protein and
essential organic elements ”* It will be recalled that 4 number
of cases of pellagra have been reported as secondary to ulcera
tive colitis  MeCollum lso cites the conelusion of Borsook and
s associates who found from a study of 237 cases of chrone
gastrointestinal malfunction that there exists ‘‘a widespread
partial B complex deficiency and that most people requite for
normal gistromtestinal function several times the mmimum
amounts of water soluble vitamins 1equited to pirevent severe
deficiency diseases such as beriber: and pellngra

MeColtum, m 1918, expressed the opimon that vitumn B de
ficiency was widespread mn the Umted States and that manv
cases of unclassified functional ners ous diseses are due to this
cause He also suggested the existence of many borderhne eases
of Lerber:, as 1 result of the changed eating habits of all
classes of people He considered the extensive use of white
flour and white meal bread, polished white rice and other de
vitamimzed cereals, white sugar and other cane sugar products
to the exclusion of vegetables and fruits, as a menace to the
health of 2 considerable portion of the people m the Umted
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States MecCollum did not believe at that time that food de
fictency was the sole cause of pellagra He now accepts mco
tinie acid deficiency as the essential factor m the production
of the disease

Spies, In many papets, has sticssed the faet that multiple
vitamin deficiencies, particulaily thiamim avitaminosis, are pres
ent 1 a very large proportion of cases of pellagra, and that
i the treatment of pellagra, thiamin and riboflavin should be
used along with micotinie acid when mdicated, and that full
well balanced diets, rich 1n all the vitamins, should be con
tinued long after all the symptoms of pellagia have subsided

Other Vitamin Deficiencies mn Pellagra —The investigations
of Spies and Aing on the effect of thiamm on the peripheral
neuritis of pellagia mdicate that the neivous manifestations of
pellagra may be due to a deficiency of the antineuritic factor
in vitamn B,

Spies and Aning found that the intrayenous injection of erys
talline vitamin B, relieved the neurithis of pellagra promptly
and that micotimic 2cid promptly cleared up the mouth and
gastramntestinal symptoms In commenting on therr results n
the use of thiamin (c1vstalline vitamin B,) n pellagra m wlich
peripheral neuntis was a troublesome symptom, Spies and
Armg concluded that ““‘vitamm B, does not cure the glossitis
and the stomatitis of pellagra, and meotime acd which does
cure these symptoms will not cure the peripheral neuntis ”

Many forergn mvestigators mn pellagia accept tne pellngie
preventive factor 1 vitamin B as only one of the factors m
volved n the etiology of pelligia  As mentioned, B Mellanby
produced pathologie posterior and lateral cord changes in 12
bits by feeding them on rich cereal diet poor i vitamn A
Mellanby considers that while the shin lesions of pellagra are
due to vitamin B deficiencs the nervous complications are due
to vitamin A deficiency

Sclare points out the similarity between symptoms of hypo
adrenalrmsm and pellagra and questions the specific value of
the pellagra-preventive factor in vitamin B 1n peliagra He
describes a case showing pellagra as a terminal mamfestation
of hypoadrenahmsm, and this case shows that many of the
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features characteristic of functional hyvpoadrenihnism 1 pelld
gra, nd secondary pellagrn, strongly mndieate that these con
ditions have etiologic factors 1n common  He suggests that two
etiolagic factors i pellagra are (1) primary hypoadrenalinism
and (2) madequate augmentation of adrenal funetiomng by
diets defieient 1 1t unins

It 15 mteresting to note thit Sebiell and Draft 1 a recent
wddress before the American Aeadems of Pediatrics (Washing
ton Star, Ap1l 4, 1940) mentioned that a deficiency of pento
theme ncid, one of {he factors m vitamin B, 1n the diets of 1ats
results 1n degenerntion of the coitex of the adienal glands of
the amumals Since ~ deficrency of cortin, the internl secretion
of the adrenal cortey, 15 the recognized cnuse of Addison’s dis
ease, 1t seems possible that 1n some cases of pellagin there 15 1
deficiency of nmieotimic 1ad and pentothenie 1e1d  If so in such
cases, 1 addition to the peliagrr sindiome, there should be
mamfestations of Addison’s disease I cwnecall cases of pella
gram which pigmentation of the face, neck, ind body resemhbled
closels the appearance of the shin in Addiwson’s diseqse

Ellinger, Hassan, and Taha 1m 1ecent 1nyestigations on pella
gra i Egvpt while accepting the ““sitamun G deficiency s a
cause consider that another faetor 18 present’’ They found
that ““parasitic infection in the gastiomtestinal tract was al
most 1mvanable m pelligrns and mueh less frequent 1 non
pellagrous population >’ Thev believe that ‘“pelingia i Bgypt
1esults from two coneomitant but independent factors Malab
sorption due to pirasitic mfection of the mntestines and malnu
trition due to diets nsufficient 1n vitamin B eomples ’

Biggam and Ghhoungui 1eport ¢ marked deerease 1 pella
gra m Egypt, mn one hospital from 129 cases 1 1920 to 63
cases m 1930 They found thnt 1n 24 of 26 cases there were
parasitic wnfestations  ““This Ingh helminthic 1nfestation rate
for pelligrous patients compared with the general infestation
rate of the population i Egypt suggests that mfestation may
play 2 part in the production of the disease nnd ~ceounts for
its oceurrence m only certun membcrs of o family, all of whom
are on the same deficient, 111 balanced diet ’

Sydenstricker’s Gastric Intrinsic Factor —Sydenstricher and
Thomas 1 discussing 2 possible gastiie mtrmsic factor m the
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etiology ot pellagra premiscd then study of a <erics of patients
treated with noimal gastize juice as follows

““The defimte etiology of pellagia remains obseure No theory yet
advaneed holds m 1l mstances or fully expluns all the phenomena of
the svndiome Parttealatly 1s this true of its tendeney to seasonal
occuirence nd relapse, periodic merease and deerease ind occasiondl
epidemie prevalence Yt certun factors nssume importanee m all
epidemics and in all considerable serzes of crses  Poor diet with avita
minosts mtosieation, patticulatly chrome alcoholism mfection and ex
posure to sunhight a1¢ promnent n varying frequeney n all group
histories  Eaeh and all e¢an be ruled out m many cases This lack of
consistency 1o presumptne etiology has been confusing and has led to
empirielsm m therapy and perhaps to neglect of ciitieal observation
The varous lestons of the disease have been o pathologie problem
The dermatitis 15 distinetive the glossitis with papillary atrophy and
the atyophie state of the gastrointestmal mueosa haye much i common
with pernicions anemia and sprue The frequent fatty degeneration of
the iver 15 of possible sigmifieinee >’

The results obtamed by Sydenstiicher and Thomas m the
tieatment of 6 cases of severe pellagia wlile continumg 2 diet
poor 1 the pellagi preventive factor in vitamman B (meotnie
actd) was comparable to those obtamed in severe cases treated
with veast They desciihe then <tudy as follows

‘A small group of patients with severe pellagia, growing worse ot
the test diet, were subjected to the expernment Ot six patients who
had no tre itment other than gastric juice, five recosered quite prompt
1y, one died of an acutc ntercurrent mtectton Others were g1 93
gastiic Jutce 1n conjunction with other therapy but are not constdere
here Those patients who seeured remisston were hept on the test et
for periods ranging from three weeks to three months withont rehp%“‘
thiee are known to be well eighteen months to three years later “t
relapsed a year after treatment and recovered agam under dxffereng
therapy , one had been lost from observation This experiment le(}‘ ﬂq
to believe that normal gastric Juice does contain 1 substance whieh 1
essential to the cure of pellagra and thit the prolonged l‘emlSSlO]’l;
with farlure to relapse on test diet indicate the storage of an essential
curative substanee 1m the patient’s body If the analogy to permeIons
anemia 1nd sprue but more complex thn eather holds the P»enhﬂfcntror
tive substance 15 produced by the interaction of an mirmsic “n
present m noxmil gastric yuiee (and perhaps m the gastrie juice am
stomach of anmmals) with ecitun components of the vifamin Bb U;m
plex This essential substanee 1s probablv stored m the Iiver A;E o
of the mtrmsic factor and eshaustion of the stored essential substal
result 1 the symptom compley of pellagra ”’

Thev concluded that “no cmient theois of the etiolog 05
pellagra satisfied A1l requirements The hypothesis 15 advance
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of w mtrmsic deficiency, anilogous to but distinet from that ot
pernicious anemit nd spiue

Petry, Svend, Wanscher, aind Teglbjae1ge believe with Syden
striel er that there 15 an antipellagra mtrmnsie factor in the gas-
tric mucosa m addition to the pellagia preventive substance
m tood Theu cueful studies were based upon the premises
that many patients with pelingta do not recover when on full
(hete and veast  Other patients 1ecover spontaneoushy on 1
pellagra productive diet  Then ‘‘the 1den of an antipellagra
wntrmsie factor m the gastric mucosa emerged an anlogy to
the antianenuc ntrinsie factor m the hiver ”’

Pet11 and lus associates cured severe cases of blacktongue 1
dogs by the use of human gastrie yuice  Petr1 gives Spies credit
for being ““the first 1n 1934 to trv stomach preparations 1 cases
of pelligra which did not respond satisfactonly to veast He
(Spies) ohserved good 1e<ults with ventrieulm (desiceated, de
tatted and pulverized hog stomachs) *’

Recent stndies by Sydenstricker, outhined i s chapter m
this book, seem to show that a gastire intrmsie fietor ewsts
n pellagra as surely as theie 1s such a fictor 1n the genesis of
peinicious anemin

The End of the Quest for the Essential Factor in the Etiology
of Pellagra —The quest to1 the essentinl factor in the genesis
of pellngiy hid 2 diwmntie ending  Stiges were set in hos
pitals m Bumin ham  Alabama, Durham, North Cearolna,
Augusta Georgin, Cinemnaty, Oluo, and Indiwnapohs Indiana
to play the final et following Elvehjem’s ““Rim Tin Tin’? <cene
laid 1n the experimental l1boiatorses in the Department of Bio
chemistiy of the Unmversity of Wisconsmm  The actors m the
last ~cene had heen tramed to paaform then parts by years ot
chmiend research in pellagra, and the cirtain went down on the
final act ot the drima, ‘The Quest for the Cause of Pellagra,”
leaving mterested physietins mpressed with the idea thit they
had witnessed another muracle of modein <crentific 1esearch

That meotinie eid 15 2 specific m the trentment of pelingin
was proved 1n a few weeks by the dramatic recos ertes of hun
dreds of cases treated by Ruffin and Smnth n Durham, Noith
Cuohna, Spies, Cooper Claik, Blankenhorn, Aning Gelperin,



124 CIINICAL PILI AGI A

and Bean in Cinemnnati, Spies, Chunn, \nd T B MeLester m
Bumingham, Svdenstricher and 1ssociates 1 Angusta, Georgia,
Fouts and lns associites i Indianapolis, and many other clin
erms - All observers agiee that the oral and gastrointestinal
symptoms of pellagra begm to mmprove withm twenty four
hows after the patient 15 given adequate doses of nicotmie acid
Spies reports that the ““acute mental svmptoms varying from
shght confusion to delirrum and mania respond dramaticalls,
In most cases, over mght > He also saxd  “‘The dermal lesions
mpiosed 1apidly under the use of mcotime acid except where
the continmty of the skin was broken and the lesions weie most,
uleerated, dry or pigmented ’* Spies also reported that ‘“por
phynnuuia mn pellagrns cleared up within one or two days after
the use of lnige doses of nicotime acad ”’

Rufiin and Smith reported a laige series of cases of pellagra
tieated with meotime acid Thev are convineed of the curative
effect of nicotinic aad 1 the tientment of pellagra but warn
that ““other deficzencies may co exist, which, if uncorreeted, will
mterfere setiousls with the curative effects of meotime acid ”
They add “‘The evidence seems clear, however, that the car
dinl symptoms of active pellagra, namels, the glossibis, an
orevia, diarthen and dementiy, subside promptly, and 1n many
cases diamatically, fter the wlnunistiation of micotinie acd
alone ”’

Sydenstiicker, 1 1eporting 230 c1ses of pellagia treated with
meotime aeid, smd  ““The speuficity of this vitamin in the
cure of stomatitis, glossitis, and psyclue disorders cammot be
over emphasized ”* Sydenstiichel, who 1s 1mpressed with mul
tiple deficiencies in pellagia, wdds “‘Occisional patients have
not responded to nmicotime wad hut have been cured by llvgr
estracts grven mtravenously 7’ Svdenstiicker also reporte ’
“A group of stupoious patients showing no defimte signs On
pellagra but who had fiery red tongues suggestive of vitamt
deficiency 1esponded to micotime aeid by 1eguning conserous
ness ’’

Spies and his associates gave mcotime acid as a prophylactlf
to a large number of known pellagrins with complete succets
m preventing recurrences while on pellagia productive dlelsy
so that 1ts use 1 the presention of pellngra has been estab
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hshed If micotime nerd will cure the mnmifestitions of pelligan,
and 1f 1t w1ll prevent the disease it must be the tactor essential
for its production

That mecotime acid 1s one of the factors m vitamin B was
shown by Funk, who 1solated 1t from yeast in 1912, but 1t was
Goldberger wnd lis ascociates who proved the ewistence of a
pellagrn preventive factor m vitamin B, and to them must be
guven a large share of the glory for the achievement of solving
the problem of the essential cause of pellagra



SECTION III
ETIOLOGY AND PATHOLOGY

CHAPTER X

CONDITIONS AND DISEASES \WWHICIT INCREASE
SUSCEPTIBILITY TO PELLAGRA

Age —Pellagra, like tuberculosis, takes 1ts toll laigely from
persons mn the productive period of hfe Kitherine Dodd, 1
the chapter on “‘Pellagia in Childhood,” shows that while the
disease 15 relatrelv mtrequent 1n childhood, 1t ocems even 1n
mfaney  Stewart Roberts 1eported 1 case m a woman at the
age of one hundied and two vears

Deaderich and Thompeon ate the stitistics of Merch on the
age meidence 1 4,863 cases Merch’s table of ages 15 as follows

From 0 to 5 yours 46 ¢r s or 09 pur cent
From 5 to 18 years 406 cases or S 3 per cent
From 15 to 30 jears 715 e1ees or 14 7 per cent
Irom "0 to 40 ycury 919 cises 01 190 per cent
From 40 to 50 veury 1,017 ¢1ses or 210 per cent
Trom 50 to b0 veus 803 ¢ tses or 18 7 per cent
From GO to 70 vers 038 eases or 13 1 per cent
Over 70 years 228 eases or 46 per cent

Sex —The preponderwmce of pelligra n females lias been
commented upon by mny  In Searcy’s cases m the first out
break at Mount Vernon, Alahamt, there were 80 females and
8 males In 1916 Deaderrch and Thompson compiled reports
of 21,279 cases of endemic pelligia in the Umted States, aceord
mg to sex, 6039 were mles and 15,265 were femnles

In alcoholic pellagt v the males predomnate or at least have
predominated If dimnking among women increases, & larger
proportion of cases of pellagra in females may be expected
A well known clmician mentioned the case of a wealthy man
and hus wife who, after severnl ves of habitual drinkmg, both
dev eloped pellagra
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Season —Se 1~onable v wr1ations 10 the meidence of pellagra
are pronounced, apparentls depending upon the climate of the
countries 1 wlich the disease 15 endemuc Deaderich and
Thompson 1n Endemic Diseases w the South, state that pella
gra 13 most flequent mm the months of April, May, and June,
the onset appearing earlier 1n the countries Iving farther south
They <ay that i Floiidr more cases origmate m the euly
spring months than m states farther north  In Ttalv the major
ity of first eases are <ud to occur fiom the middle of March
to the nuddle of Mav nd the disease appeus somewhat earhier
1n the central provinees than in the northern ones Sandwith
states that ““in exammng 300 patients m Bgypt two thirds ot
them stated that thenn shin lesions were first seen during the
months of January and February *’

Deaderich and Thompson prepared 2 tible commled from
413 enses collected by Grim, Walker, Tucker and Mizzell which
<hows the number m which the fir<t syinptoms oceurred accord
g to months

MONTH TOTAL MONTH TOTAL
January 8 July 57
February 16 Angust 3¢
March 47 September 13
April 62 Octaber 18
May 36 November 8
June 98 December 5

438

It appears from this table that beginmng in July there 13 a
pronounced monthly drop in the number of cases until 1 De
cembexr when only 5 of the 438 case~ occurred It will he noted
that m August, the hottest month of the vear, there aze only
30 cases as compared with 62 i Apnl and 86 and 88 1 My
and June

Pellagra Largely a Rural Disease —Obseryers in the endemic
weas of pelligrn 1gree that it 1s largely @ rural disease  The
late Tsadore Dver reiterated on manv occasions that he had
never seen 1 case that origimated in the sewered <ection of a
aity  Stewart Roberts, one of the early students of pellagra
sudmhsbook ““‘Pellagia stops at the erty gates ”’ Deaderiel
wmd Thompson m then hook, Endemic Diseaces of the South
consudered pelligr 1 ¢ssentially a 1ural dise isc
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Wood found two types of pellagia in North Carolna Mam
of the large group were found among rural mhabitants, or m
city dwellers who had moved from the country or had visited
relatives 1 1ural locahties Wood found a few cases m hona
fide city dwellers, but they were among the very old or m per
sons who were debilitated from other diseases and conditions

More recently many cases haye heen found among aleoholies
m the cities, particularlv 1n sections of the country mn which
pellagra 1s not endemic  Manv cases of what 1s called ‘“second
ary pellagra’ oceur 1m persons living m cities who are m a
lowered state of vitahty from chrome diseases, particularly
malignant conditions of the stomach, intestines, and rectum

That endemic pellagra has continued as largely a rural dis
ease 1n the South 1s admitted by most observers

Heredity —While Lombroso did not believe that heredity
played any part m the production of pellagra, many of the
Italian pellagrologists were comvinced that pellagra 1s 2 hered
itary disease like sypmilis H F Harus helieved n the heredity
of pellagra, and 1 his book he cites Itahan anthorities on
pellagra upholding Ins position

The consensus of oprmon m the Umted States 1s that pellagrt
1s not hereditary T have had little experience m treating pella
gra 1n children, since my pictice has been confined to mternal
diseases 1n adults, with an oceasional adolescent patient, but I
have seen no evidence of heredity m any case of pellagra It
seems probable, however, that childien of pellagrous parents,
like children of tuberculons paients, are more susceptible to
the disease than offspring of healthv parents because of m
herited lowered resistance, and hecanse thev live 1 an environ
ment 1n which the disease occurs

No cases of fetal pelligia hasve been reported, but c1ses have
been observed mn mfants 1 few weeks old No ease of pellgrd
has been reported m 2 mewhorn baby

Pregnancy —Pregnint women 1n loealities in which pellagrt
1s endeme re prone to develop pellagra  Likewise, pregnancy
1 a pellagrin 1s often followed by serious consequences, Just as
pregnaney 1n 4 tuberculous woman may light up a Jatent pul
monary focus Guifhith, of Columbia, South Carolma, qqid that
pregniney may bing to light latent pellagia
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Tt can hardly be sud that pregnancy i 1 noimal, healths
womnn 1s a predisposing cause of pellagra, nevertheless, no
doubt 1n pell igrous districts many women would never develop
the disease had they not had the hazard of pregnancy

Lactation —Pellngia his heen observed in women during
lactation only 1n pelligious distriets, but 1t has never been
found 1 a nursing woman 1n localities 1n which pellagra 1s not
endemic It 18 probable that pellngrin mothers are more prone
to develop active symptoms while debilitated from nursing and
caring for their children, but normal lactation mm 2 healthy
woman cannot be considered 2 predisposing cause of pellagra

The late Willlam Krauss, of Memphis, related interesting
observations on pelligra mn two nursing mothers Krauss ob
served 4 nursing mmfant who had contracted pellagra at the
age of s1x months, and was getting no nourishment exeept from
a henlthy mother Amother cluld <howed precisely the oppo
site state of affairs The mother had suffered from a virulent
form of pellagra, and during four weeks had nursed her infant
and the infant was 1n perfect health

Syphilis —Babes considered svphilis as an important pre
disposing cause of pelligra and cited manv eases of pellagra
secondary to syphills  He also pomted out that in southein
Europe, countries m which pellagra prevails, a large proportion
of the mhabitants have syphihs

T 8 Turberville, of Century, I'loiida, who reported the first
cases of pellagra in Florida mn 1908, m discussing the relation
of syphilis to pellagra, brought out 1nferesting parallel pomnts
of similarity between pellagra and syphilis, which make clear
that pellagra occurs frequentlv m neglected syphilis

Sydenstricker and Armstrong, mn a study of 440 cases of
endemic pellagra at the Umversity of Georgin Hospital,
Augusta, Georgin, found that 57 had syphilis  Thev did not
mention whether the pelligrins had syplilis before they de
veloped pellagra, but presumably syphilis was the primary dis
ease 1 most of them

Certamnly syphilis and pellagra, while having many pomts
of resemblance, are unrelated diseases, but 1t 1s equally patent
that the syplilitic patient who 15 1n 2 lowered state of vitahty
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trom I pumuy malady 15 more likely to develop pellign
than a noimal healthy person who 15 not mfected with the
Treponema pallidum

Malaria —Wood 1eported in 1904 a e of quaitan malar
m whieh the patient had svmptoms of pellagia  Malaria pre
valls almost evervwhere that pellagia 15 endemue, and while
many have considered 1t possible that mosquitoes ae the vee
tors for both, no one has suggested that malana bears any
other 1elationship to pellagia than as 2 predisposing factor
Pellagra and malaria hasve heen found <o often in the same
mndividuals that one must he a predisposing cause of the other
Certamnly the per<on infected with malaiia 1s more likely to
develop pellagra than one whose vitality ha< not been sapped
by chrome disense There can be no doubt hut that pelligra
15 often <econdary to maluia

Infections and Deficiency Diseases —A percon m 1 lowered
state of resistance from mainy infectious diseases may develop
pellagta It has heen hnown to follow tyvphoid fever i a num
ber of cases Ross Snyder axted IT W Rice as having reported
outbreaks of pellngra m two orph inages following epademics of
mesles and whooping cough

If pellagia 1< 2 deficrencey disease nnalogous to polyneurtis,
it would seem that the same predisposmng causes would Apply
to both conditions Cobb and Coggershall list the primeprl
causes of polyneuritis as 13 vnus diseases, including measles,
smallpoy, poliomyelrtis, encephalitis, 20 bacteriotoxic diceases,
and about the <ame numbe: of diseases due to ‘‘deficiency of
metabohic changes, among which they list pernicious anemid
<prue, and diabetes ”’

Intestinal Protozoa —Endamoebq histolytica, Giardwa lambla,
and other piotozoa, the habitat of which 1s 1 the mtestinal
tract, have been found so frequently in the feces of pelligrms
that many believe they have a relationship to pellagia

So many cases of amebiasis have no mamtfestations of pellt
g1n that 1t could not be possible for the Endamoeba lustolytict
to be the primary cause of the disease On the other hand,
pathogenic protozoa are found so frequently 1 pellagrins there
can be no doubt but that amebia<s 15 1 predisposing cause of
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pellagry  The 1elation of amebiasts md Grwdua lamblia 1
testations to pellagia 1s discussed 1n the chapter on “‘Infechious
Theorzes *’

Uncinariasts —Pellagrn wnd hookworm disewse hwe heen
found togethet <o constmtly 1m 1egions i which both e en
demic that t possible relationship hns been suggested  No
doubt ununnss predisposes to pelligry, s the wnenue un
dernouniched pelligrin 1 v victim of tuberculoss and mmy
other chromc diseases

Alcoholism —Alcoholic pellagl 1 1s discussed i another chp
ter  Rutledge no doubt was 1ight when he «ud n substanee
that the alcoliolie 15 2 potential candidate tor pellagiy  Ca
tunh aleoholism 15 1 potent predisposing canse of pellagia

Tuberculosis —Tuberculosic 15 irequently as<ociated with
pellagra, perlips for the 1eqson that malnutrition 1s 2 predis
posing ciuse of hoth diceases B 1T M Green, of the Georgin
State Sanituium, reported 23 eaces of pulmonty tuberculosis
m 131 cies of pelligra  Sydenstuacher and Thomas reported
18 cses of tuberculosis in their 440 c1ses  No doubt tubercu
lowis 18 one of the predisposing c¢uses of pellagia, but i many
1ses the pellagrn and tuberculosis may develop concurrently,
and tuberenlows m1y be 2 sequel of, and the ternunil stage 1n,
pellagra

Arteriosclerosis —Pclligr v sy be the termunal eondition in
~enihity, and no doubt arterioscleros1s i~ one ot the many pre
disposing einces of the discwee  Green found terrosclerosis
as 4 ecomphcition m 10 of Ins 131 cases ot pellagrn, while
Svdenstricher and Thomas found 1t in only 10 of then 440
€ 18es

Diabetes Mellitus —Sever dinbetes mellitus no doubt 1~ 2
medisposing cause of pellagt v, but m the pproximatels 1500
pitients with ditbetes mellitus whom T hwve tieated, there
Iins been only one who had pelligra  Mans ot these diabetie
patients wete wdyinced eases when they came fo1 treatment
and some were very much emwaated In recalling <ome of the
pititnl exses of adsaneed diabetes, partieululy m elnldren who
were anemie, prostrated nd reduced to <l1n and bones from
mnutiition when they cune for treitment, 1t 15 <utprising
that moie of them did not develop pelligtn  Ceartunly ayria
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minosis exists 1n many cases of diabetes, particularly m the
neuritides, which Spies has shown 1s due to a defictency of
thiamin (B,) i a number of cases No doubt diabetic patients
who have neuritis ikewise suffer from meotime aaid deficieney
but not to the extent of producing pellagia

Secondary Pellagra —Chronic diseases of the gastrointestinal
tract are fiequent precmi~ors of pellagrta Malignant diseases,
carcimomas usually, fiom the mouth to the 1ectum mav pro
duce the micotime acid deficiency escential 1 the production of
cancer Acute pellagia 1s a not mtrequent complication follow
mg colostomies and 1esections of the colon m cancers of the
colon No doubt the secondars avitaminosis in earcinomt of the
colon 1s one of the r1easons for the high mortality in operating
upon vietims of abdominal malignancies

Neglected cases of uleer of the stomach and duodenum with
cicatricial stenosis of the pvloius and gastrectasis may be pri
mary facto1s 1 the production of pellagra So many eases of
secondary pelligi1 have been 1eported 1n cases of uleerative
cohtis that a vietmn of thit dieadful disease mas be considered
as a potentinl pellagrin

Immumty and Susceptibility —There 15 no evidence to show
that one attacl of pellagia confers immumty from other at
tacks, but on the contruy theie 1s the tendency to recurring
attachs, recrudescences fiom yew to yemr Cases have been
1ecorded 1n which pellagrins have had no symptoms 1m sev eral
vears and then develop attacks typical of pellagra AppY
ently one attack of pellagia mal.es the individual more suscep
tible to all the manifestations of pellagra than 2f he bad not
been a previous vietnn of the disease

Certain 1mdrviduals seem to he more susceptible to pell
than others There may be one member of the famuly who has
pellagra while others in the same house eating the same food,
and I ing under 1dentical hv gienic conditrons are petfectly well

Race —Appuently there 15 no racal mmumty to pellgr
A larger proportion of negroes than whites have pellagra It
the South, and the death rates are mnordmately high ~mong the
negroes for the same 1eason that tuberculosis, svphilis, nd
all other commumcable diseases prevail and me more fatal
among the negroes than in the white population, both m the

agrl
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South and 1n the North  Advoctes of the food deficiency the

ory aseribe the relatively higher morbidity and higher mor

talitv of pellagra among the negroes of the South to poverty
and msufficient food, while those who believed 1m soil pollution,
and possible mseet transmission, pointed to the fact that negroes
have n larger maidence of amebasis, tvphoid fever, and other,
water and o1l borne disenses than whites In manv rural dis

triets ot the South m winch pellagrn prev-uls, the negro popu

lation outnumbers the white trom five to ten to one



CHAPTER X1

.THE EFFECTS OF SUNLIGHT IN THE GENESIS OF
PELLAGRA

Simce Frapolli recogmzed that pellagia was epidemic, o1 en
demie, m Itals 1n 1771, 1t has heen known that the sun’s 1avs
e deleterious to pellagtins  Gher dim, cited by IT T Harus,
m 1792, produced shin lesions on various pats of the body of
10 pellagnns by exposure to the sun’s ravs m the montk of
June Gheradim also observed that with the recmrence of the
skin lesions m pellagrins produced experimentally by exposure
to the sun’s 1ays, the other svmptoms of pellagia reappeared
e expressed the opimon that ““mmsolation 15 not the eause of
pellagra but that the shin Jesions produced by exposure to the
sun were only the loeal mamfest ihons of a general malady ™

In 1794 Strambio produced skin lesions 1epeatedls on vatl
ous paits of the body of pell igiins by exposute to the sun, and
he said tht the lesrons of pelligia occr only on the exposed
patt of the body, except on the pims of the hands Perround
1n 1856, concluded that the chemieal 1av<, and not the lumnons
nor heat rays, caused the 1ecurrence of shin lesions of pella
grins when exposed to the sun’s 1ay<  II F Haius also eites
Bouchard as having covered a part of the mum of a pellagrous
patient with diachyvlon ointment, leiving a bare spot m the
center When exposed to the sun’< 1ayvs the unpiotected put
of the arm developed an erythema Bouchard ewpressed the
opimion that 1t was the v1olet 1135 of the speetrum which eqused
the erythema in pellagiins

Bass on Sunhight and Pellagra —Bss, 1 1910, was mip1 essed
with the obsersations of Raubitechel. on the effects of sunhght
on experimentil ammals  In 1eporfing lus sueccessful results
m producing skin lesions i pellagrins by exposute to the direct
rays of the sun, Bass said

‘““When we first began to r1ecogmze pellagra in New Orleans two

yeals ago, on several oceaslons we placed patients 1n the sunshme it
parts of the body exposed to see 1f shin lesions followed m from threc

124
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Fag 1—DNote eruption on cheeks clin and neth the parts of the body exposed to
senhight  (Lourtesy of Ruffin and Smith Duke Untver ity School of Melicine }
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to ten diys, but 1t was soon observed thit eo merdentally with the
development of the shin lesions, other symptoms already present gren
worse, mnd svinptoms that were absent at the begimning of the expen
ment oftun developed  In one mstanee msamty was much mereased
In another severe diarrhen stomatitis and sahivation resulted  In others
the diatrheq was mereised and 1t was deaided that the expersment was
not justified

Frg 2—Dermatitis of hanas nd arms extending to elhow  ore prouou!:;g\‘l
vn might hand and arm thn on the Jeft bevwse of grester expo ure to sun o9
aude | (Courtesy of Tufhn and Smith Duke Umiveraity School of Mediome )

Sweide of Convalescent Pellagrin After Exposure to Sun
hght —The tiagie ending of onc of m pellrgra patients m
1911 convineed me of the 1¢]on hetween sunhght and pella
gra  The following 1s 2 href 1eport ot thit case

CasF Rerort —A hnl eishior about 40 vers of 1ge from Grote Wl
Alabam, had alimentars treet symptoms, meluding diarrhea the tyP
wal skin lestons and the mental depression scen 1n severe casesdo
pellagra  Belieung that the Werr Mitchell *‘rest eure™ v huch mela "esS
1solation m 1 hospital, 1¢st m bed, and forced and frequent fe: dlnui
15 the best treatment for pellagre, this pullagrm was kept 1 a hospata
tor a month The stomatitis and glossttis were reheved m a few day[;sy
the diarrheas subsided, and the mental depression was followed );
cheerfulness When this patient, who by the wayv, was a pmstew:g
educated gentleman, left the hospital he seemed perfcetly well zmI ‘1‘11 \
grateful for Ins rerovery  His trun nrrived m Jackson, Alwhe
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Fig 3 —Lesions on top of feet expo ed to sun  \ote that there 1s no eruption on
parts of feet and ankle covered by shppurs  (Courtesv of Ruffin and Smth Duke
University School of Medicine )
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about ten o’cloch m the mormmg and he tode m an open buggy ex
posed to the hot sun to his home 2 distance of about twenty miles
The day_following the 11de m the sun the dexmatitis, diarrhea, and
mental depression returned and < day or two liter he committed
suteide by slashing his thioat from ear to ear with a razor I am firmly
convineed that had this patient been cantioned suffieiently to Leep out
of the sun for the rest of that summer, he would be alrve today, as are
some other pallagrins who were treated at that time and later

Jobling’s Studies —Jobling, foimer Professor of Pathology
m Vanderhlt Unmversity, and his ascociates, Peterson and
Arnold, made a notable contribution on the relation of sunlight
to pellagra ‘‘Impressed with the possibility that pellagra may
be due to a photodvnamie substance produced hy an organism
located 1n the intestinal tract,’’ they made studies on mee m
Jected with an extract of cultures of a fluorescent fungus appwr
ently belonging to the sspergulus glaucus 1epens group, ob
tained from the feces of active and quiescent pellagra cases
The mice showed no evidence of 1llnes until after exposure to
the sun when they deyeloped svmptoms analogous to pellgrs,
and many of them died

Jobling cited Mever Betz as hiving sensitized humself to sun
Light with hematoporphyimn mn 1913, Meve: Betz found that
after taling hematoporphyiim ““expostie to sunhght caused
mauked edema and ervthema of the exposed parts of the fice,
hands, neck, etc e 1emamned hvpersensitise for at least siv
weehs, though no traces of the sensitizing substance, hema
toporphyrin, could be found after 72 how« ”’

Jobling cited Hausmann as having found hematoporphsinin
m the urine 1910, and he called attention to the fact that
four*European 1ny estigators suggested that this photodvnime
substance when activated by the sun mght cwse pellagra

In view of recent studics on porphyrinuriy m pellagta, Job
ling’s experimental studies a1e of interest 1t this time Jobling
d1d not elaim, nor did he suggest, that he had discosered the
cause of pellagia, he merely 1eported s 1esults, hoping that
others might earry on the work to determine whether or not
the fungus which he 1solated fiom the feces of 6 out of 25 e1ses
studied could be 1<olated in 2 large number of c1ses of pellagr?

The Committee on Nutiztion of the Amerrean Public Health
Assoeintion, of which Henrs ¢ Sherman, Professor of Food
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Chemistry of Cohwnbia Unrversity, was chanman, 1 ther re
port on pellagra m 1926 weie <o impressed with Joblng's
studies that they suggested further mvestigations along the
same hne, but no teference of amy attempt to corioborate
Jobling’s fmdings can be found m the hterature on pellagra

osyre to 887
(Carrie v of Rufts

Fi1g % —Experimental lesions of feet and legs m pellngrn wfter exp!

The & was no cruption on fuet before expowre to unhight
and Smth Tuke Unnevaty School of Medieipe )

Researches of Smith and Ruffin —No mote thorongh and
scientific myestigations on pelligia have been made any \\hetrt
m the world than those carried out by the Duhe I:'xmexslh‘
group 1 thar study of 463 cases  Smnth and Rufhn’s m\;’sm
gations on the effeet of sunhight on the chmeal mnmfest?l 1Zd
of pellagta proved definitels that not onhy exposure to the dir )
s of the sun, hat heat from am electnie heater will produc
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Tig -~ Umilaterd dermatitis of awe faot and ley, sfter (xposare o sun
ot Rufin and Smith Duke Untcraity Schot of Ve hiesme )

(Couste v
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the shin lesions and preapitate o1al, gastiomtestinal and neu
rologie svmptoms 1n cons alescent pellagrins

Comparatively few cases of endemie pellagia occur m mud
winter, but reports show that in M=y, June, and Julv there are
moze cases than during the other mine months of the vear No
doubt there are many potential pelligrins 1 midwinter who
develop skm lesions and the “‘dinthea dermatitis, and de
mentia’’ when they ale exposcd to the sun i spring and early
summer It 15 probable thit many other persons who are pella
grins ue neier diagnosed as such heewuse they are not exposed
to sunlight and therefore do not de elop the classical symptoms
of the disease

No one contends that exposure to the sunhight alone will bring
on pellagra, but an mdividunl who 1s 1n a state of meotime
acid deficiency, either primary o1 <econduy, when exposed to
sunlhight mav develop the <hin lesions, the almentauy tract
symptoms, and the mnervous mamfestations of pellagra Nor
15 1t contended thit persons do not hve the <kin lesions and
other mamfestitions of pelligra without exposure to sunhght
Sydenstricher and Spies hoth repoit the development of pella
g1a, o1 the 1eciudescence of symptoms 1 pellagrins, who wete
1 hospital wards and not exposed to the duect 1avs of the sun

The Sunlight Factor m Secondary Pellagra Associated with
Arnboflavinosis —A 1ecent case of acute pellagra complicated
by mboflavin defierency <econdary to e nemnoma of the eolon,
i which T was called 1 consultation, will illustrate the relation
of sunlight to pellagra

Case RrrorT —A man aged 60 ycars, following 1 1esection of the
colon for carcinom: developed disgust for food, nausea, vomitmg
loose bowels a severe degree of oral sepsis with marginil redness of
lips fissures 1n the corners of his mouth and pignientation of the alae
of the nose There wete no other sl in lesions  His tongue was fiery
1ed and very sore He w1s very much depressed physieally and men
tallv  The 1esponse to micotmic acrd (100 mg) mirasenously three
times v dvy Tibofiavin, and the liver extiact intramuscularly was
dramatic e nlso was grien a blood tiansfusion In a fow days he
was able to et out of bed and was placed m a wheel chau and car
ried to the roof girden of the hospital ¥hs surgeon nstineted the
nurse to let him lie 1 the sun for a few mmutes The following day
he developed the typical acute dermatitis of pelligit on the dorsal

sutfaces of s hands and on Ius forehead and cheel s the sore mouth
and 1ed toncue 1ewppeared his bowels became loose, md he was de
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copropoiphyiin  Thev called attention to the inciease of cop
roporphyiin in lead porsoning, eirthosis ot the hiver, arsemcal
dermatitis, and cinchophen poisoning It 1s interesting to note
that 1n all the conditions in wlueh an mcrease m winary co
propoiphyrin has heen obseived liver pnthology 1s the out
standing finding 2t wtopsy  Mav 1t not he possible that posi
tive tests for porphiiin in the utine 1n pelligr and the other
conditions mentioned are evidences of hier insufficiency and
not a specific test for pellagra?

It would seem worth while to determine, 1f possible, by fur
ther experiments, whetlier o1 not mcotime acid, or other hver
fraction, has nny 1elation to porphyiin metabolism and the sen
sitization of pellagrins to sunlight Certunly theie seems rea
son to suspect that Iiver msufheiency may result m disturbed
porphyrin metabolism, thus sensitizing nicotinie neid deficiency
vietims to sunhight



CHAPIER \II

THL GENESIS OF PELLAGRA ['HE AUTIIOR'S
VIEWS

Deficzency of Nicotinic Acid—the Essential Factor —A de
ficzency of micotime 1ad 1 the humon hods 1s now generalh
considered as the cssential factor i the etiology of pellnmia
The evperunental iy estig wtions of Eb ehjem i wlieh he cured
blachtongue 1n dogs by the use of nobumc acxd denved from
Iiver extraet were the baus for s suggestron that nicotinic
wid mas eure pellgryn humm bungs The contempor ineous
clmical studies by Rufhin and Snuth, Spies and his assoaiates,
Fouts and assoaites Svdensticher and others, 1 whiel nico
tinte aeid ws successfully nsed m the tre itment of hmman plin
gra, seem to prove that 1t 1s the Goldherger pellagia preventne
tactor m vitamim B

It will be remembercd that Casimn Funh, who comned the
word vitamun to denommite the substimce m tood wiiek pro
tects agmnst berthery, suggested m 1911 that pellagra may he
due to a deticieney of one of the factors i vitamun B It aleo
15 wteresting to note that Casumn Funh found that vead was
rich m vitaman B, wnd that he tolited from veast three sub
stances which he behieved to he component tactors in situnm B
Funk used nicotimic acid 1n s oxperimental studies on bent
ber1n 1912 He tound that nicotiny e1d alone would not cure
beribert, but he obsersed that the victims of tlus vitatmun B
defiiency disease mmproved more riprdly when grven that sub
stance winch he wolated from veast

Goldberger, 1n 1923 postulated the evistrnre of « pellagin
proventive factor m vitamn B, ind he nd lus assouates, m
cluding Wheelcr, Lilhic ind Sebrell, then began expernments on
mmmals wineh scemed to show thit veast contuns a factor
which protects them igunst blachtongue, considered as an
2dogous to pellagra m human beings  Goldberger alwo popu
Iatrzed the use of veast both m the tre ment and preyention

4o
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coproporphyim They called attention to the neiense of cop
roporphyin 1n lead porconing, eirthosis of the liver, arsemcal
dermatitis, and einchophen poisomng It 1s interesting to note
that 1n all the condrtions i whieh an 1nerease n urmary co
proporphyrin has been obsersed liver pathology 1s the out
standing finding at autopsy  Mav 1t not be possible that posi
tive tests for porphviin in the urine in pellagia and the other
conditions mentioned are evidences of liver insufficiency and
not a specific test for pellagra?

It would seem worth while to determine, 1f possible, by fur-
ther experiments, whether o1 not meotime acid, or other liver
fraction, has any relation to poi1phyrin metabolism and the sen
sttization of pellngrins to sunlight Certamly there seems rea
son to suspeet that liver imsufficiency may 1esult in disturbed
porphyrin metabolism, thus sensitizing nmicotime acid deficieney
vietims to sunhght



CHAPTER XII

THE GENESIS OF PELLAGRA THE AUTHOR’S
VIEWS

Deficiency of Micotimc Acid—the Essential Factor —\ de
ficzeney of nicotinie acid 1 the human body 1s now geneially
considered a5 the essential tactor 1n the etiology of pellngia
The experimental 1nv estigations of Elvehjem m which he cured
blacktongue in dogs by the use of mcotime acid derived from
Iver extract were the basis for lus suggestion that nicotimc
aad may cure pellagra in human bemgs  The contemporaneous
chmenl studies by Ruffin wnd Snuth, Spes and his associates,
Fouts and assoaiates, Sydenstiicher and others, mn which nico
tinte acid was suceessfulls used im the trentment of human pelln
gra, seem to prove that it 1s the Goldberger pell igry preventive
factor m vitamim B

It will be remembered that Casume Funk who coined the
word vitamin to denominate the substance i food which pro
tects agunst beribeny, suggested in 1911 thai pellagra may be
due to a deficiency of one of the factors m vitumn B It also
18 1nferesting to note that Casimuir Funh found that veast was
rich 1 vitamm B, and that he 1s0lated from jeast three sub
st inces which he believed to be component factors i vitumn B
Funk used micotime aewd 1m Iis experimental studies on ber
ber1in 1912 He found that nicotime ae1d 1lone would not cure
beriber1, but he observed that the vietims of this vitamn B
deficrency disease improved more ripidly when given that sub
stanee which he 1colated from yeast

Goldberger, 1n 1923, postulted the cnstence of a pellagra
preventive factor i vitamin B, and he and s assocates, 1n
cluding Wheeler, Lillie and Sebrell, then began experiments on
ammals which seemed to show that yeast contains  factor
which protects them agunst blachtongue, consideicd as an
alogous to pellngra i human beings  Goldberger also popu
larized the use of veast both m the treatment and mevention
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of wuman pellagia It now 15 an ac cepted conclusion by man
that meotinic aeid 15 the Goldberger preventive (P P) facto
n yeast

Granting that a deficteney of mcotime acid 1s the essential
factor 1n the production of pellagra, what a1e the underlving
causes of this type of witamimosis? Thesv seem to be m my, in
cluding both extimsie wmd mtrinsie, o1 enogenous and endog
enous, factors

Extrimsic Factors —The estuinse or exogenous, factors in
the genesis of pellagry seem to he as follows

1 A deficzency of meotimie aexd mn the dret

2 The ingestion of to<ins in beverages and foods over v long pertod
of time, which cause gastromtestinal disease ind liver insufficiency or
Iiver pathology, thus preienting the storage and utihization of meotinie
acrd

3 The mgestion of food, o1 water, carrymg pathogenic bactera, or
diserse producing protozua o1 the larsae of anhilostoma and other
mtestinal parasites whieh, bv eausmg chronie diseases of the gastro
mtestnal tract and secondarv lhiver insufficiency, prevent the utthz
tion of nmcotimie 1eid by the human bods

Intrinsic Factors —The tinsic, o endogenous, factors,
which are undeilving causes of meotinie actd deficrency appear
to be pathologic physiology of the stomach and Irvca, with and
without demonstrable pathologic changes i those organs There
seem to be valid reasons fo1 helieving that gistiie and hepatie
meufiicienesy may be primary and important £ictors in producing
the micotimie 1e1d deficiency wiieh 15 essential for the produc
tion of pellagia

The Gastric Intrinsic Factors —Sydenstiicher postulated gas
trie deficieney as an mtrinsie factor m pelligra, based upon the
studies of Castle and the late Roger Mornis, m which 1t was
<hown that there euists an ““mtrinsic’” gnstrie factor i per-
nicious anema  Sydenstiicher cured 1 number of cases of
pellagiy fist by the use of the ~vphoned contents of the stom
el of norm 1l human beings, ind later by the use of the gastric
ecretions and extracts prepared from <a ipings of the mucost
of the stomach of anmmals  Spies, and Pettie and his as<ocates
repeated Sydenstiicher’s epermments with the same results
Thete can be httle doubt that Sydenstricher’s gastric intrinsie
tactor pluys an import it put m the genesis of pellagra
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The Liver Intrinsic Factor —The premises for postuliting the
enistence of a liver mtunsi, 01 endogenous, £ictor 1 pellagra
ne the following

() Lavear and hna extracts eme pellagra

(b) The Iiver 1s 2 deposators of il the vitanuns

It 1= known that nicotime acid 1~ present m the norml liver
Tt will be 1eclled that Elvelijem used micotinic aeid derrned
fiom Iver extiact m cuning blacktongue m dogs  According
to Svdenstricher the nicotimie 1e1d content of normal hiver may
amount to 25 mg per 100 ce of liver McCollum, 1n the new
reviced rewntten, fifth edition (1939) of his monumental book
Lhe Newcr hnowlcdge of Nutrition i which are smamanized all
of the important 1dvanees 1n vitamin studies concludes that the
hody, neluding the liver, has Iittle power to store up vitarmn
B, (thiwmn)  It, thetefore may be assumed that the meotime
a01d and other tretors i vitamn B complex must be replemshed
constantly 1 order to prevent avitamunosis  Ssvdenstricke
postulited that hepatic msufhiciency prevents the storage and
utilization ot micotinic acrd

(¢) Patholocie phivaology of the liser, with o1 without
hepatie pathology, 1pperrs to e an essentiql factor mn the gene

13 of pelligin The prenuse fo1 this postulate 1s that pathologic

changes 1n the Iiver have heen tound to be present lmost con
tntly 1n necropsy studies on pelligiins The late H F Hains,
m his hook on pellngry, contuning the most compichensive
1eview of the literature on pellagra ever publiched (1918),
pomnted out that autopsy <tudies on pellagrms carned on for
more than 1 centwrv by Italian pellagrologists showed hier
pathology a5 an almost constant finding

Liver Pathology m Pellagra —Peihnp< the most thorough
~tudies on the pathologs of pellagia ever made m the United
States were earrzed on from 1910 to 1812 by the Ilhnois Pellagia
Commussion, of which the late Fiank Billings was churman
The pathologists who performed the wtopsies and who made
the ustologic studies 1n the Ilhmols cases were mmpiessed by
the constant pathology thev tound mn the hver The Nlinois
Pellagra Commssion expressed the opimon that the Iiver dam
age wis secondny to gistromtestinil infeetions and mfesta
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It may not be possible to demonsti ite pathology of the Iver
and stomach 1n every case of pellagr v any more than 1t can be
proved that there are pathologie changes m the 1slet cells of
the pancrens m every case of diabetes mellitns, yet diabetes
melhtus 15 accepted as essentilly 1 pancreatic disease due to
a deficient secretion of mnsulin  Shields Warien, associated with
Joshn, found m 259 autopsies on diabetie patients 69 (26 per
cent) m which theie wis no demonstiable pathology of the
pancreas In the 190 eases of ditbetes m which Shields Warren
found changes m the 1slets of the pancieas, no pathology was
found which could be considered distinctive of diabetes In
other words the same pathology that 15 found 1 the panecreas
m diabetes 15 encountered 1n other diseases m which there 1=
no disturbance of caibohy diate metabohsm

It appears fiom a study of the liteiatuie on pellagia that
Irver pathology ¢ in be demonstrated 1 as lnrge 4 proportion of
cases as pathologic changes i the panecreas can be shown to
evist 1n diibetes It 13 entirely possible that a person mav
have liver msufficiency, 1nd even a subacute o1 chiome hepatitis
m pellaigia, and at wtopsv no changes m the Iiner can be
demonstited, Just as Shields Wairen, an cmnent pathologist,
could find no pathology of the pancreas to account for dihetes
1m 26 per cent of post mortems on diahetic patients  Lahewise
pathology of the stomach (innot be pioved 1n every ease of
pellagi«, vet 1t 1s known thatl 1 the gieut magority of cases
the hydrochlorie acid secreting function of the stomach 1s 1im
paured and sometimes permanently destroy ed

The Gastric and Liver Intrinsic Factors in Alcoholic Pellagra
— Alcoholic pelligra 15 1ssumimg serious proportions m the
TUmted States, and the use of heveriges contaning ethyl aleo
hol to excess over a long period of tme 15 known to be one of
the underlymg causes, the primary factor, m the production of
many cases of pellagia Spies, Blankenhoin, J B MMeclester
and therr 1ssociites m then estensise wnd comprehensive
studies on pellagia m Cleveland, Cinemnaty, and Birmmgham
seem to have proved that aleoholic pellagia 1s 1dentical with
endeme pellagra and that meotime aead defieency 13 the essen
tial factor m 1ts production
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Since the predisposing ¢ause of alcohohic pellagia 15 1 hnown
tonn with predilection to liver damage, and meotime acid de
fictency has been proved to be the exeiting factor in the disease,
the genesis of alcoholic pellagry will be consider<d flust Tt
seems probable that the first step m the geness of alcoholic
pellagraas the wwntating efteet of strong solutions of the known
toxun, ethyl ~leohol (40 to 30 per cent 1 whishey, brandy, and
gm), upon the mucosy of the stomach and upper intestines
Secondry nfection of the stomach, intestmes, and colon fol
lows Thus chrome gistritis with hypochlorhydria, or anach
lorhvdrn, nd gnstrie msufficiency, the loss of the gastrie m
trmsic factor 1n pellagra, are sequences of chromc alcohohsm

In chironte alcoholie grstitis, with achlothydria, the ferment
mg, undigested, aleohol Inden contents ot the <tomich are emp
tied 1nto the intestines, and soon the mucosa of the mtestines
loses 1ts power to repel invasion hy pathogenie bacterin and
chiome enterocohitis 1esults  Fnst, there 1s imtestinal stasis
with eonstipation ind then dinnhen follows ‘“the drunkard’s
drurrhe ”?

The effect of 1lcohol on the liver 15 well hnown The late
Willam H Welch found that hver pathology of varving de
grees 13 1 constant pathologie finding 1n necropsies on chrome
alcoholies, Laennec’s cirthoxis bemng the terminal stage of a
chrome hepatitis  Long, hefore curhotic changes of the hwver
can he demonstrated in aleoholics fatty infiltration and fatty
degenerition occur and liver insufficiency must resnlt, and since
one of the manv functions of 2 busy hier the central biochemie
amd physiologic laboratory of the human body, 15 o store up
for utiization all the vitamine, enzyme <ctivators, one cin vis
wthze meotinie aeid deficieney as v sequence of chronie alco
holium  When nicotime 1cid deficiency as a result of Iiver m
sufficiency becomes pronounced the syvmptoms of pellagra ap
penr, and, if the vietims continue the use of their favorite tovic
narcotse, ethvl aleohol, they die of pellagry betore the mam
festations of cirrhosis of the liver are evident The fact that
the symptoms of pellagra m alcoholies wall elear up wath the
use of meotinie acid, or hiver extract contumng mcotime acd,
15 strong evidence that Iiser msufficiency 15 present m aleohohe
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not behieve that these are the only factois o1 even the most i
portant undexlying factor m meotinie acid dufieiencs It <eems
probable thit m some cases touns m comn biead mush (po
lenta), grits, hominy, and other products mny bear the same
relation to endeme pellagry that the toun, ethnl 1leohol, m
wliskey and other aleohalic beverages, has to alcohohe pellagi e

The chemmcal formulr of ethyl alechol 15 CHOH, while
Lombioso’s ““pellagrazemn’’ found m termenting corn, and other
cerel gruns, belongs to the group of phenols the best hnown
of which 1s ordmary phenol phenyhe alcohol, C.H,OH  Chem
1cally the only dificience between ethyl tcohol and the phenols,
of which pellagrazein 1 one, s the rearrangement of the hvdro
carbon molecules If ethl alcohol ein cause the avitumnosis
which results m pellagra i those who use that toxun, mty not
the use of musty meal made from spotled corn, cortumng a
phenol dernved irom fermenting grun, hng out the sune
condition?

Granting that there aze tonins in the corn meal produets so
Tugely eonsumed 1n the cections of the Umtad States m whieh
pellagin s endemic 1t would ~cem that then action on the stom
ach, mtestines, and liver would be wueh the same as that de
seribed m discussing the genesis of aleohiohe pellagia  In other
words, 1t would stem that the pathology produced by ““pella
grazein” nd othar cotn tovns m the Iver would prevent the
storage o1 the utthzation of nucotimr acid, the pelligra preven
five factor  Thus micotinie acid deheteney m pellagra result
mg from the mgestion of tons 1 corn products appears to be
one of the many predisposing causes of the disese  Numerous
Teports shiow that when corn products re left out of the diets
of pcllagiine in regrons m whieh they tre the prmaupal souce
of food the vietims hive been restored to health

Endogenous Toxms and Pellagra —In the late eighties the
1wunges of pellngia mn southern Austria and 1 Ruwmanma as
sumed such serions proportions that Neusser the mieat Vienne<e
Clmieran, Professor of Mediome m the Unnversity of Vienna
was wnt by the Austrian goveinment to im estigate the eauses
of the disense, and to 1ecommend meoures for its prevention
Nemsser and s wwsoattes made « weful studies of the possible
ctiologre factorc Ie cume to the conelusion that the velation
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of maize to pellagra occurs when the digestion 1s 1mpured and
a toan foims from the fermentation of eorn prodnety i the
ntestines, this toxin w1l produce all the symptoms of the syn
diome known as pellagri  Neusser’s 1eport of 131 pages pub
lished 1 1887 was an 1mport wit contiibution to the accumulated
hnowledge of pellagra

Wlile Neusser was convinced that the use of fermenting
maize was the primary cause of pellagra, he believed that the
tovin cansing pellagia was an endogenous product formed 1n the
mtestmes by the action of the Bacilius mardis He was of the
oprmon that the mmdividual with normal digestive apparatus
was not affected by the toxuns formed in what he called the
‘“‘mother substance” (“‘substantia mater’’) but 1f there was
npaired digestive seeretion, as i achlorhydnn, the touns
formed by the Bacllus maidis acting on the *‘mother sub
stance’” 1n the intestines became deleterious to health and finally
resulted 1 pellagra

It 15 mteresting to note that Neusser considered that the toxm
generated by the Bacillus maidis in the intestines was sumlar to
ethvl alcohol Neusser observed that all the alechol used by
the Rumanians was made from coin, and he believed that the
nse of aleohol made from detertorated maize 1s one of the causes
of pellagra He considered the use of ilcoholic beverages as a
predisposing canse of pellagra, because they produced ‘*gastro
enteric catarth and depressed the orgamism ’* Neusser mn his
chemical studies found an aldehvde, 1elated to alcohol, which
he thought was produced bv the decomposition of resins and
glucosides resulting from the fermentation of deteriorated maze
1 the miestines

Neusser’s studies cannot be distegarded m considering the
genesis of pellagra He id not prove that touns generated
m the mtesties from fermentmng mmuze are the sole ewse of
pellagra, but considermng the fact that touns formed m the
1ntestines ate curied 1 the blood stream directly to the e,
and that liver damage and liver msufficiency would resuit, has
studies certainly suggest that the mgestion of corn meal, con
tammated by the Bacdlus maidis and other mwuze fung, 1s 2
predisposing cuse of pellagin  If such1s 8 fact toxins formed
i the mtestinal traet from fermenting mmze produets, ‘‘sour

-
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mish’? as Yarbrough ¢ dled 1t, he in the same 1elition to pelin
arn that ethyl ilcohol docs to mlcoholic pellagiy, m that by
theirr 1ction on the liver they ue 1 ¢ wise of micotime neid de
ficiency

Deeks’ High Carbohydrate Diet Theory —Deeks’ theory of
the genesis of pellngia deserves more than passing considera
tion He believed with Neusser, though his eonclusions were
arrived at independently, that toxins foimed in, and ahsorbed
from, the mtcstml trict affect nutiition, resulted n pellagra
and many other dicewes Deehs postulated, though he ad
mtted that 1t has not been proved, that in the evolution of man
he has hecome biologically unable to digest and metvbohze n
excess of purified cane sugar produets and other devitumnized
carbohydrates as white flour white meal and winte rice He
beheved that when an «xcess of earbohvdrates was ingested
dauly over 1 period of vears the first effect 18 gastric and m
testmmal digestion, and that as a result fermentation of food
begins 1n the stomaeh and mnereases 1n the intestines As a re
sult of the bacterial activity 1n the intestines, toxins, such ns the
<ddehydes and the hindred groups of alcohols, wete tormed,
and as 1 sequence, there 15 1ntection of {he gastromtestinal traot,
1e, gastroenterocolitis

Deehs also behieved that hepatitis follows the gastroenteritis
and that the resulting d unage to the liver ifects general nutn
tion  He also believed, what was liter proved by MeCarrison,
that uleers of the stomach, gall bladder infection, and colitis and
other nbdominal infections mas be caused by hgh carbohs drate,
vitamun deficient diets

The Role of Infections in the Genesis of Pellagra —Deduc
tions drawn from a study of the hiterature on pelligra convinece
me that pellagra 1s not due to any specific infection It seems
probable, however, that many nfections wd infestitions of
the human body, particularly of the gastrointestmal traet by
producing liver insufiicieney may be predisposing causes of 1m
portance m produang meotime aeid defieency, the essentinl
factor 1n the genesis of the disease

The mnfeetions theors of pellagra was helieved 1 by many ca
pable Southern physieians for the 161son that the disease 15 most
prevalent i spring and summer 1 the rural districts where
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so1l pollution 15 practiced Pelligia has been found so fre
quently m vietrms of malaiiq, umebiasis, and uncinariasis, who
reside mn rural distriets and 1n the unsewered and poorly dramed
sections of cities, that no one who considers the relation of cause
and effect can doubt that the<e diseases are predisposing fac
tors 1 the production of pellngra

It also 1s o fact, that with the development of efficient health
departments m the states m which pellagia 1s most prevalent,
carefully conducted campaigns agmnst rural diseases, particn
larly those due to soil pollution, have 1esulted m @ marked re
duction 1n the morbrdity and the mortahty from malaria, ame
bie dysentery, and hookworm, diseases which have a predilec
tion for producing hver insufficiency or actual hver pathology
Note the mote o1 less constant Iiver pathology found 1 fatal
cases of malaria and 1 intestmal nfestations, such as abscess
of the hver 1 amebiasis  Also that severe anemin, probahly of
liver or1gin, may be an outstanding featuie of malaria, chrome
gastroimntestinal infections, amehasis, nnemariasis, and pelia
gia  The infections theory of pellagra mav be correlated with
the meotinic acid deficieney conception of the disease, by con
sidermg malania, amebiasis, uncinailasis, and other tropicu
diseases as causes of hepatic msufheiency, causing mahhty of
the liver to store up o1 utilize meotime acd

Kenneth Liynch, Professor of Pathology m the University of
South Carolina, m 1916, 1cported pathologic studies showing
almost constant lesions of the intestines, particularly 1n the
sigmord and rectum, n pellagra  Lynch found Endamoeba
Justolytca in such a large proportion of eases that he sud m
substance ‘“When we find the reasons for the decrease 1n ame
biasis m the South we shall find the cause for the decrease i
pellagra ”’ TIn the light of our present hnowledge of pellagra,
1t seems probable that amebie dysentery, with its predilection
for produeing Iver damage, first insuffierency and then abscess
of the liver, 1s one of the causes of nicotinie we1d defiezency, the
suie qua non m the genesis of pellagra In other words pellagra
15 In many eases secondary to amebic dysentery and other dis
eages of the gastiointestinal tract John Jelks, a Proctologist
of Memphis, Tennessce, found Endamoeba Iustolytica so fre
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quently present in 1ectal exumination of pellagrins that he has
muntamed for twenty five yeus that pellagra 1s secondarv to
ameb1sis

Liver Damage Secondarv to Gastromtestinal Diseases —
When 1t 15 remembered that the blood supply of the gastro
mtestinal triet, mcuding the rectum, druns divectly mto the
hepatie vessels, 1t 1s not difficult fo believe thit the towins
formed 1m the 1mtestines as a result of bicterial mnvasion, or from
protozoan intestinal mfestations, so damage the hyver cells that
they eannot store up or utilize nicotyme ac1d

Actual infections of the liver, acute and chromie hepatitis,
ustally are secondary to intestinal diseases  Choleoystitis and
hepatatis may tollow a duodenitis, extending, by <ontinuity
fiom the duodenum through the common duct mnto the hepatic
duets aad 1mto the Iiver cells, o1 the micro organisms of various
mfections, o1 the pathogenie protozon (Endamoeba histolytica),
may be curied to the liver in the bhlood stream from lesions 1n
the small mtestines, colon, and rectum  Certainly liver msuffi
ciency miv result from chronu gastromtestinal infections and
infestations, depending upon the amount of liver tissue mvolved
and the severity of the infection

Secondary Pellagra —Pellgta has been noted frequently s
a sequel, and <ometimes 15 4 terminal condition, of orgame dis
eases of the gnstromtestinal traet particularly mn earcinoma of
the esophagus, stomach, mtestines, and rectum It also has been
oheerved 1m gastric and duodenal ulcers, chrome gastribis,
chronie entetitis, and unleerative colitis m A number of cases
Any pitient with uleerative colitis should he regarded as a
potentinl pellagrin - Pellngra hins been found as a compheation
of rectil diseases perhips more frequently than m anv other
portion of the ahimentarv c¢nal

Prabably thie most thorough <tudv of secondary pellagra s
related to wssoctited diseases of the gnstromntestmal tract was
made 1 Chanity Hospital in New Orleans, 1 1929 by Rov H
Turner, Assistant Professor of Experimental Medicine in Tulane
Unwveraty Turner made autopsies 1n 16 fatal eases of pellagra
which developed following primarv almentary tract lesions
Of Turner’s patients 8 had stricture of the rectum, 2 had eohitis,
1 probablv tuberculosis and 1 ench of the following conditions
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sumnt of the stomch, rectoy weinal hstul and sy philitic proe
tits, partial stenosis of the jequnum due to old tubercnlous ul
ce1, putial ~tenowis at the ileocecal valve due to hands of
adhesions, and amebic dv<entersy

Turner’s 16 fatal cases of secondary pellagia were among 75
cases ol pellagra scen by lim during 2 grven time  Turner 1s
of the oprmon that pcliagia, as a sequel, or as a complieation, of
sertous orgame diseases of the gastromtestinal traet, oecenrs
more fiequently than is generally reahzed

Turner found <o Jarge a proportion of s cases with 1bsence
of free hydrochloric acd that he concluded ““Until the etiology
of the disease 15 hetter understood T beheve one 15 justified 1
suspecting that this deheient seeretion may play an important
part in the production of pellagra in many cases ”’

W M Scott, 1n 1937, 1eported 15 cases of ““secondars pelln
gra’’ among 87 admissions of pell igrins 1 the Shreveport Char
ity Hospital Seven were associated with typical lesions in the
rectum 1m victims of lymphogranuloma guinale, 2 with car
cinomA of the stomach, 2 m wmalignaney with metastasis and
1 each of the following stricture of the esophagus, 1ectal polvp,
rectovagml fistula, and amebiasis

It should be 1¢membered that Turner and Scott were dealing
with charity patients, among neglected, poorly nourished in
dividuals who 1if they had not died of pellagra would iave died
of the primary diseases It 1s to be expected that the mcidence
of seconduy pellagra would he much Ingher vmong indigent
patients who go to hospitals 1s a Ist 1esort

Eusterman and O’Leary repotted 13 cases of secondary pelln
gra at the Aavo Clmic m 1931 The prumay lesions i the
13 cases were as follows 2 cases of pylore obstruction due to
duodenal nlcex, 1 pylorie obstruction (car moma}, 2 duodenl
nleer and malfunctiomng gastroenterostomy, 1 pylorie obstrue-
{10n with gastric ulcers and chrome cholecystits, 1 gastrie ul
rer (jeyunal feeding), 1 gastnie syphuls, 1 esophageal strie
ture, 2 unnecessary gastroenterostomies, 1 carcinoma of the
colon, and 1 nleerative colitis

I have seen a number of cases of secondary pellagta, n 3 1e
cent cases, 1 complicating careinom of the esophigus and 2



Castpg
EPipLgy
VeI

PORYAL
Sysrey INFERIoR
MEsEnTER,
SUPERIGR
MESENTERT

Prypg

Dingran, Showmg o, the verng o0 the g,
carry tovipg an} Infeetyong to the bvep ! the pore, 5} tem er dniapg
g Dyer s Cleney Preventg the to,., € ng

ch inga tine colon pq rectym may
e
€y il ut:hzauun of Tteotyy, w1l the
pelhgnprcmnme factor 0 Vit B






©F ESI5 O PFYLAGEA 159

following opetations tox mabznwmey of the si,med It will
be remembered that scconduy intection with pathogeme bac
terin oceurs DNiequenthy m caranomy of the ahmentare tract,
wd 1t mav be assumed that tovins genmated by the neoplasm
and by secondary mfections m the gastiomtestinal traet will
be carried to the Iver Thue Ina damage nd hepatie msut
fictenes develop with nicotinie wad detiaeney wd pellngra as
the sequence

It wounld appear that hvar dunage seconduy to many dis
enses, partieniarhy of the gastromtcotmal tract 1s responsible
for the defictency of meotne acut and the multiple asitaminoses
m pelligre, more than 1w madequite mntal e of food m sueh
c1ses

High Carbohydrate Diets —Uoldbeiger mav have erted m
asserfing that an unbalanced diet Jow mn protemns 15 the ene wnd
only cause of pellngra, but thae can he no question that an
wsufficient mtake of protems and v preponderance of carbo
hydinte consumption over a long period of tune lower 1esis
tanee, and are predisposing e s of padlgrt

Studies of the c uhohvdiate mrotesn nd £t content, and the
vitanun constituents of the diets m the distiscts m whieh pelly
griprevazls revel the fict that they e deficient both in pro
tems and m al the Vitanuns, partu wduls the B comples Cer
tanh a diet made up largels of Westarn ground corn ment
brewd, sviup, and side meat (bacon) such w mawny of the m
hmntants of pellasious distriets consumme v the most 1mpor
tant f1ctor m the produetion of pellagin m the South  That
steh 4 diet predisposes to gistromtestinal mfcctions there can
be no douht, nd grstroenteritis 1« followed by msufhiciency of
the stomach wd hver  Thus the gistrie and hver mtrinsie
factors vl h protect g unst pedligr tane mped or destroved
md pudlgr v develops

That 1 hugh carbolindiate diet mterferes with the catalvhic
cficet of thiwmn m tissue respirition 15 now helieved, and it
may be 1ssumed that meotmie 1exd 15 an enzyme activator with
stk tunetion 1 the metabohism of cubolydeates It 15 an
mteresting fact tht Casumn Funk who m 1812 predicated that
Pellagea 1o due to 2 defiesenes of 4 tactor m vitumn B and who
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1solated mcotinic acid from veast ohserved, m 1914 (erted by
MeCollum), ‘“that an increase in carbohydrate mgestion causes
a mote rapid production of polvneuritis m pigeons on a thiamm
deficient ration *’

MeCollum also cites the more recent studies of Kauffman
Cosla and their associates as showing that “‘thiamin deficiency
1s accompanied by a progressive diminution 1 carbohvdrate
tolerance *’

There 1s no proof that a lugh carbohydrate diet mntexrferes
with the catalytic action of nicotimic acid as 1t does m *‘the
oxidative removal of the lower degradation products of glucose
metabolism’’ as Peters and his co workers have shown oceurs
with thiamun, but 1t may be assumed that such 1s a fact  Deehs,
m 1910, 1n studying the diet of pellagrms unider lus eare 1m the
Ancon Hospital in the Panama Canal Zone, became convineed
that a lngh carhohvdrate diet 15 the eance of pellagra, and he
found that a diet low 1n carbohydrates and lngh i protems
cuied the disease Deeks later pointed out that diets hgh
carbohydiates, particululy the cme sugar products, also are
deficient 1n all the vitaming, mecluding the pellagra preventive
factor Mote 1ecent studies by Spies and others seem to show
that the action of micotime acid 1s intertered with when an m
dividual’s diet 1s mordinately gh 1 ¢ wrbohydrates

Williuns and Spies, mn then excellent monograph Tifamun
B, and Its Use in Medicine, point out that the thiamin require
ment 1+ greatly increased when there 1s an excess of carbohy
drate~ 1n the diet, and that m such ences thiamin deficiency de
velops 1apidly It may he assumed that the meotime acid re
qurement of the body 15 1ncreised when igh embohvdiate
Qiets e nsed and that nicotmic te1d deficiency to the degree
of produecing pellagra will follow the long contimued nse of food
m which there 15 4 maiked excess of corn hread and sviup as
prneipal articles of food

While 1t has not been proved theie is 1enson to qsume, 1s a
worhing Livpothesis, that i the prevention and tieatment of
pellagiq, 1 ngh carbolndrate, low pilotemn diet predisposes to
pellagra, nd that 2 high protemn and 1 low carbohvdrte diet,
1n addition to adequate vitamin content, 1s essential in the freat-
ment of the disease
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Conclusions

The followmg factors in the genesis of pellagra have been
discussed

1 The genesis of pelligra m whieh the primary factors, or
predisposing causes, are ethyl nleohol, touns m spoiled corn,
gastromiestinal mfeetions or infestations, carcinoma, and othel
chronic diseases of the alimentary canal

2 The role of avitamiosis 1 producing gastrointestinal 1
fections and liver pathology

3 Relationship to pellagra of the multiple vitamin deficien
cles resulting from the long continued use of diets incufficient
in protens and high m earbohvdrates

4 Many factors, hoth extrinsic and mtrimsic, may be opera
tive 1n the genesis of pellagra, though meotnic acid deficieney
1s the exating eause

Extrincic I'actors i the Genesis of Pellagra 1 Primars
ricotinie acid deficreney due to madequate intake of the pella
w11 preventive factor m tood

2 The 1ngestion of toxins 1m aleoholic beverages or of ““pella
g1azein  1n foods contaimng fermenting coin produets, pro
ducing pathology o1 pathologie physiology of the gastromtes
tmal traet, and hver with seconduy meotmic 1ed deficiency

Gastric ai d Hepatre Intriusic Factors in the Genesis of Pella
gra 1 Pathology or pathologic phvsiology of the stomach 1e
sulting 1 a deficieney of the gastrie mtrmsic factor m pellagra

2 Pathology or pathologie physiologs of the hiver producing
secondary mcohime acd defierency, becanse of the mamhty of
the liver to store up o1 to ntilize meotinic acid

The Role of Sunlght wn the Genesis of Pellagia  Exposure
to sunhght produces shin lesions m patients with <ubehinieal
pellagra 1 swh & latge proportion of eases, there ean be no
doubt but that sensitization to the sun’s rays 1s a precipitating
cause of in exacerbation of symptoms  Shan lesions and other
mamfestations of pelligra may oceur, however, without expo
sure to the sun

Suggested Experumental Studies Recent experimental nnd
chimeal studies on the relation of avitaminosis to pellagra have
been productive of important advances m the knowledge of the
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etiology and treatment of the dicea<c, but laborators and ehin
1cal mvestigations on the pronaiy o1 predicposing causes of
nicotinie aad de ficseney <hould he continued

The following <ugge<tion< for <uch <tudies are submtted

1 The relation of avitammosi to gastrointestmal nfections
nd to Iincr pathology

2 Continued pathologie <tudies of the <tomach and lrver 1n
human pellagra

3 Studies mn pathologic physiology of the stomach and liver
1n blachtongue 1n dogs

4 Bacteriologie studies of corn fungi, and investigations to
determine whether ot not toxms formed b+ them will produce
nicotinie acid deficieney 1 ammals and 1n undernourished hu
man beings

5 The relation of the liver to the metabolism of copropor
phvrin and allied substances in produemg sensitrzation to sun
light m cases of meotime and defiezency



CHAPTFR XIII
PELLAGRA PERNICIOUS ANEMIA, AND SPRUE

1T do not heheve that permelouns wemia, pellagra, and sprue
ue different m mtfestitions of the same disense, but, on the
contrary, 1t 1s evident that they e thyee sepirate and distinet
disease entifies There are, however, synptoms which may be
common to the three disenses, including all the gastromtestinal
<ymptoms, nexs ous mamfestations, and macioevtie anemin For
mstance, given an adult patient with achlorhydra, stomatifis,
dinrrhea, mental depression, and the motor mamfestations
sulting from mvols ement of later 1l and posterior columns ot the
spmal cord nd severe anemia, without skin lesions, 1t may be
impossible to make 2 posiitve dignosis of pellagra, pernicious
anemi, or sprue  The addition of a symmetrical, bilateral, pg
mented, exfolintive, erythematous dermatitis of the dorsal sur
faces of the hands and feet to svmptoms which m=y be common
to sprae and permeious anemin enables the chmeian to make 2
dingnosis of pellagra, while the large, fatty, fermenting, pafty
clav coloed stools m a patient with stomatitis, dharrhea, and
sever< anemia, muy be the onlv pathognoraome difference he
tween sprue and permaous anemia The patient with stoma
tit1s, divrrhen, mental, <ensory and motor symptoms and anemia
without shin lesions who resides i 1 commumty m whieh
pellagra exists would he regarded 1s a probable pellagrnin Lake
wise the patient with the same svmptoms, who resides for m
stance 1 Porto Riea 1 which sprue 1s endenue, with only an
oecasionnl ease of pellagra, wonld be diagnosed as having sprue

Gastrointestinal Symptoms in Permicious Anema —Richard
Cabot sud th it dizrhea was present in the majority of hus cases
of permicions wemn, and the Boston patient with maerocy tic
menmia, stomatitis, diarrhea, and the nervous mamfestations
common to these three chronic diceases would be diagnosed as
1vietim of typreal Addisoman anemin

Willam Mwpln % descuiption of the gastiomtestinal tract
ssmploms of permerons ancnmua m WS new book (1939) on

163
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Anemua (p 89) mght applv as well to the subelmical type of
pellagra before skin lesions appear as when there are no shin
}eslons present e mentions as svinptoms of permeious anema
‘sote tongue or sote mouth, diarrhea, anorevia, nausea and
vomiting, and achlorhyduia 7’ All of these symptoms also oeeur
m pellagia  Mentnl symptoms are frequent, i pellagra, and less
frequent 1n pernicious anemia  Mw phy, discussing psyehoses
m permeious anemid, sald that psiehotie svmptoms may accur
when the red blood counts 1re low

(3 R’ -
v i

.‘AA-'

Fig 7 —Photonucrograpl: of seciton of liver 1n a fatal case of pellagra showmg
atrophy and cellular mfiltration  (Courtesy of J W Goodpasture, Professor of
Pathology Vanderbiit Universitv )

When the diagnosis of permcious anemia, pellagia, or sprue 1s
made the treatment found most effective mn all of them 1s liver,
o1 v er extraet and 4 Tugh protein, elatively low carbohvdrate
11ich vitimin diet—practically the only difference being that
m permerous anemia hiver or Iiver extract must be continued
for the rest of the patient’s Life

Sumilar Pathology in Pellagra, Permecious Anemia, and
Sprue —In the great majority of eases there 15 pronounced hver
pathology fatty degeneration wsually 1n pellagra, permcious
anemma, wd sprue  In the chapter on pathology a mumber of
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writers have been cited who ealled nttention to the changes in
the Iiver 1n pellagra Tt 15 enough to eite Sir Wilham Oeler as
<aving that m permcions wmemir ‘the Iiver may be enlarged
and fatty  In most of msy autopsies 1t w15 normal 1 size, but
usnally fatts ?? Atrophy of the stomach my be secn m all thiee
disenses, and the prmanent subnadity and anachlorhydria ale
evidences of damage to the hydrochloric nad forming cells 1
the stomach 1 pelligr1 sprue, and pernicious anemia  Atrophy

ot the mtestmes may be seen m Ml thiee disewes Tiahewse
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Fig 8 —Photomierograph of section of liver 1n ease of permicious anemia, show

g atrophy and pgmentation (Courtesy of I W (oodpasture Erofessor of Pa
thology  Vanlerbilt Umver 1ty )

There 1~ marked <imluity m the pathology of the lateral and
Dosterior columms when there e eord changes m permicious
memit pellagra, or sprue

The food fictor 2 defiiencsy diet eertamls 16 much the same
in the etiology of peliigry and sprue, and to - less extent n
pernicions anemin The etiology of pernieions anemma 15 ad
nuttedly wmhnown Ashford’s theory of the Momla psilosis 15
not generally accepled - bemg the ciase ot sprite nd whike
mmy bedicve that v deficency o} nicotinie aeid 1s the ¢ ee of
the svmptoms of pellngin W of the essentinl £actors m the o
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duction of peliagra have not been chscovered Tt cettainly seems
that 1t wonld he advieable to continne mvestigations mto the
¢ruses of permicious wemy, pellagra, wd sprue until all the
et1ologie factors 1 each hive heen recogmzed

Inirisic Laver Factors in Permicious Anemua and Pellagra —
At the meeting of the Misaissaippr State Medieal Association 1n
Mayv, 1927 (New Oilemns M & S T, Sept, 1927) T subimtted
data predieating the hvpothesis that permictous anemia 1s
essentially 4 disense of the Iiver nd that pathologv of the
stomach, resulting 1 achlothydria, 15 an etiologie factor of, or
2 concotntant condition nssounted with, mactocyiie anemia
I then suggested the possibilitv that the lner, m wddition to
1ts many other functions may be an endoerine oigan, secreting
hormones which control erythroeytolysis and, or, hematopolesis

Aceumulated data showing almost constant pathology of the
Iiver m pellagra and permelous anemia and the use of liver and
liver extracts 1n the tretment of both diseases seem to be
sufficient basis for considering the possibiity that the liver and
the stomach may secrete svncrgistic hormones, a deficiency of
erther one of which tesults i permcious anemin, and that liver
damnge prevents the utilization or storage of meotinic acid, the
cause of pellagry I desire 1t distinetly understood that 1 do not
asvert that the hwer and the stomach secrete hormones, de
ficriency ot which 1s ewsentinl for the production of permcious
anemit and pellagra 1 merels advance the hypothesis of
hepatie and gastiic mtrinsic factors m both diseaces, with the
hope that experimental and climeal mvestigations masv be un
dertahen to prove or disprove that the Iiver and stomach secrete
perniclous anemia preventive factors

Pathology of the liver and pancreas ire almost eonstantly
associated in sprue  Tom Brown of Johns Hoplans, vears ago
ads anced the theory that spiuc 1esults from a deficieney of the
external secretions of the pancieas and he found that the use of
pancreatic extracts controlled the azotorrhea and steatorrhea
11 sprue—replacement therws It also has been Lnown for
years that the duodenum secretes an endoerine (<ecretin)
which stimulates the external secr¢tions of the panerews Is it
not possible that sprue 1s cssentially a disense of the dnodenmn
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and panereas, and that when macrocytic anemia 1s associated
with sprue 1t is due to associated hyver dvsfunction?

Assummg that chionic hepatibis may bear a relationship to
pernicious anermia, pellagra and sprue, what are the etilogie
tactors of the liver pathologyv? It would seem that gastro
intestinal infections of any hind mav damage the hver, erther
by the absorption of exogenous, or endogenous tovins, or by
metastatic infection carried dunectly from the blood of the
stomach and intestines to the liver Infection of the hver may
result from the extension of 1 duodemtis through the common
duct to the Iiver This 15 shown by the frequent association of
chronie cholecystitrs and chrome hepatitis  In the case of sprue
a pancreatitis, by dest10ving o1 mhibiting the funection of the
cells concerned with the exteinal secretions of the pinereas,
could result fiom the extension thiough the panereatic duct to
the pancreas of the infection responsible for duodemtis

In other woids, 1t would seem that n permicious anema,
pellagia, and sprue, there 15 no specufic organism responsible
for any one of the thnee diseases, but 1t 1ppears possible that
any or all of the pathogenic o1ganisms that mav infect, o1 infest,
the ntestimal tract may cause liver pathology This hypothesis
fits 1n with the undoubted vitamin deficiency factor in pellagra
for the reason that McCarrison has proved that intestinal
fections follow the use of diets in which there 1s the lack of
essenfial protective substances in food It also expluns how
toxins such as e¢thyl aleohol and ‘‘pellagrazemn,’” a phenilic
aleohol, derived from spoiled corm, may cause pellagra

There 15 ¢vidence to show that the liver 1s mvolved m
porphyrin metabolism and that hepatic damage mav he followed
by porphyimemia and porphsrimuiia  Tn the opinien of some,
the skin lesions of pellagin mayv be explamed bv the photo
dynamie effect of porphy rinemia, resulting from the effects of
endogenous o1 exogenous toxins m the liver, operative in pel
lagra but not i sprue or permicious anemta Proof of the
presence of porphyrinemia i pellagra seems established, but
the absence of porphyrin m the urine 1n sprue and permelous
anemia patients has not been proved

Is Taver Insufficiency the Essential Etiologic Factor in Per
melous Anemia?—In 1927 T submitted data on the etiology of
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peliigit wd permaons memn nd outlined my views on the
possable relationship of liver pithology to the deselopment of
pellagra wnd permeious mema It was suggested that the hiver
may secrete endocrines the functions of which are to control
crythroey tolveis by stimulation o1 repiression of the reticulo
endothelinl system A hemolvtic hormone, 1 hemolysin, mav
stimulate the reticnloendothehal svetem to destioy red blood
cells, and an antihemolvtic hormone, an antthemolysin, may
repress the etivity ot the blood destroving appuatus  When
the hemolvtic and antihemolytic hormones are balanced the
normnl level of 4 500,000 to 5,000 000 1ed hlood cells per milh
meter of blood 15 maintamed  If there 1s 1 deficiency of the anta
hemolvtie iormone, there 1s untestiained hemolvsis ind per
nicious anenna results, and if there 1< a deficiency of the hemo
Iytie endoerine, polveythemia tollons  This hypothesis of the
genesis of permcions anenua fits 1 with the theory of Willinm
Hunter, who 1n 1888 suggested that excessive red blood de
struction rather than madequacy of the blood forming cells 1n
the bone mairow, 15 the cause of pernicious anemia

Laiver Hormones? I have wondered for mamy vears it the
Iiver does not <ecrete 1 hormone which worlang svnergistieally
with the <ecretion of adremin by the suprenals, controls glyeo
genolysls  The pitmitary secretes 2 number of hormones, which
are svnergistic with the mternal <ecretions of the thyroid and
suprarenal glands and ue antagomstic to msulin - Pethaps the
Inver mas secrete mamy lormones some of which have mter
reltions with the anternil seerctions of other organs 1nvolved
m eunbohvdrite metabolimt  Fosmophilic adenomas of the
pitmtary e so frequently found with polves themin that it np
pears possible thit this overworked ‘“‘master”” gland mav
scerete a hormone which has some relation to hematopolesis o1
erythroeytolysis, and that therc may be mterrelations between
the hormones of the pitwitary and the hyer whieh affect the
number of ervthroevtes in the blood If an eosinophilic
adenomn of the pitwtary should sccrete an ecess of 4 hormone
which acts synergistically with a hormone 1n the hiver that re
presses reticnlocytolvas, polyeytherma would follow

The type of chmierin who demands pathologic proof before
etven considering any hypothe<is will s1y that I am wandering
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1 the 1ealm of speculation when I suggcest that the hive:r may
secrete endoctines myolved 1 mant uning stasis of the number
of 1ed blood cells arculating 1 the blood There was & tune
when the 1de1 that homeostasis of blood sugir was due to the
balanced action of antagonistic hormones secreted by the 1slet
cells of the pancieas and the medulla of the suprarenal glands
was considered pure speculation, but Cannon and others have
proved not only the existence of the hoimones of the suprarenals
and the pancreas but their antagomstic action to each other
Casimir Funk was speculating 1n 1911 when he suggested that
deficiency of « factor i vitanun B 1s the eause of pellagra, but
his hypotheus has been proved Cushmg and others id a lot
of speculating before thev proved that the pitwitary 15 the domi-
nant endocrine organ of the body T ofter no apology for sug
gesting that the liver mav <ecrete hormones, though I admit
that I cannot offer proof that such 1s the case I hope, however,
that research workers who are prepaed to make brologic labora
tory investigations may prose, or disprove, (1) that liver in
sufficiency 1s the underlying factor in pernicious anema, and
(2) that hormones secreted by the hver may be factors m
erythroeytolvsis or hematopolesis

Identical pathologie ehanges in the hiver are found m per-
niclous anemia and pellagra It seems possible that liver in
sufficiency by nhibiting the secretion of an endocrine which
controls erythroeytolysis or hematopolesis may cause pernicious
anemia, and that a deficiency of an nfrinsic Inver factor may
prevent the utihzation or the storage of meotime acid, the pel
lagra preventive factor m vitumin B

Gastric and Liver Pernicious Anemua Preventive Factors —
Greenspon consider s 1t possible that the Iiver secretes a hormone
(endoerime) of wlich 2 gastric hormone 15 the precursor Roger
Morris and his associates defined the antianemia prinerple 1 the
stomach as a hormone because they found that 1t 1s ““dialyzable,
exhaustible and that 1t withstands chemieal treatment known fo
destroy enzymes ’’ They looked on this substance as ‘‘an m
ternal secretion produced by the gastile mucosa '

MeCollum cites Ungley, Castle ind Hamm, Helmer and Fouts
a5 having controverted Gieenspon’s theory and Ius findings ) ’bﬂt
they have not disproved Greenspon’s ‘‘worhing hypothess of
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the etiology of pernicious memiy bemg 1 deficiency of hormones
seereted by the stomach and liver

Studies by Castle and Strauss Roger Moriis, Greenspon and
others on what Castle called the ““intrinsic factor,”’ denominated
by Roge1 Moi11< as an ““1nternal secretion’” of the stomach, and
by Greenspon as a gistiie “‘hormone,”” seem to prove a defimite
relation of impured gastrie function fo pernicious anema

The Interrelations of Vitarmns and Hormones —The ntex
rel itrons of 1itmmns and endoenines 1s an mtrigwng subject
which ofters a fertile field for ~peculation, though there 1s evi
dence to show that vitammn deficiencies mav eause dysfunction
or pathology of the pitmtary, thyroid and adren! glands  Mc
Carson, two decades ago, called attention to the relntionship
of vitapun deficieney to endocrine disorders 1 relation to dis
eases of the mntestines  MeC'artison did not disenss pellagra and
pernicious anemia as related to intestinal disease but 1t seems
Justifiable to assume that the vitumin deficiency which causes
hepatic msufficiency and dtenal dysfunction mm mtestimal m
fections may under proper conditions produce pellagra or per
nicious amemia of which diarrhea 1< 1 frequent symptom  Natu
rally the question irices  Does vy msufficiency m pellagre
and pernicious anemia result in one cace 1n the hyposecretion of
w endoerine, wnd 1n wnother prevent the utihization o1 storage
of meotime 1ad 1n pellagra and a preventive vitamin fictor m
permeious anerma’ In other words, his 1t been defimitely proved
that meotinie acid 1s 1 vitamn and not 4 hormone, and hilkewise
1> there evidence to show that the antipermicious anemia factor
15 2 vitamun and not an endorrme?

MecLester on the Nature of Vitamuns and Hormones —J S
MeLester 1n the recently 1eviced edition of his book Nutrition
and Diet i Health and Disease expresses what 1s i the minds
of many students of nutrition when he points out the difficulties
of detetmumng whether substances necessary for regulating
nutrition are vitamins or hormones  In dhscussing the vitamins
he suys

““They are mcluded under the sngle generie term vitamin n part
for the sake of conmvenicnce nd m part heeause they are distinet from

other to0od factors n the minuteness of the amounts required but
chiefly beeause they have in common a 1egulators mfluence upon uu
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tritive processes Reasoning on this basis, however one can find hittle
Justification for distmguishing between vitamins and hormones In
truth, the two have mueh in common, and 1t 4ppears that there 15 good
reison for grouping them together The chief distinetion (which does
not hold m all mstances) 1s that while hormones are formed within
the body by the endocrmme o1gans, vitamins are derived from the ont
side world through the meduum of the food

Common Efiologic Factors mn Permcious Anema, Pellagra,
and Sprue?—>My attention was focused on the possibility of a
common etiologiec factor m permcious anema, pellagra, and
sprue by an 11ticle on that subjeet 1 1925 by B J Wood, Jr, of
Wilmington, Neith Carohna At that trme I was studving o
case m which T lind ohserved the tiansition from typieal pel
lagia mto the sprite svndiome and fimuly mnto tvpical pernicious
anemia  This patient who was known to have had achlorhydria
when he had tvpical pellagta n 1916, several vears atter the
dermatitis had cleared up on le wing off the dilute hydroehloric
acid developed stomatitis and diarthea consisting of several
large musin stools a diy, and later had severe macroestic
mema

My Case of Pellagra, Sprue, and Perniclous Anemia —A case
showing that pellagry, sprue, and pernicions anemia may ocem
1n the same per~on ¢ mie under nmy ohs¢1v ation wmd was 1eported
m 1926

CasE Rerort —In 1916 1 pronounced pellacrin, male, was found to
have stomatitis achlorhydria, diarthea, dermatitis, and mild mental de
pression, with 1ed blood comnt of 3,800 000 He made 1 complete recos
erv followng the use of 6 cc (115 drams) of dilute hydrochlore acid m
a pmt (500 ¢ ) of mik with meals and three hours affer meals com
bined with a high protem, 11ch vitann chet  He has had no shin lesions
of pellagra since 1916  He had sore mouth and a mushy diarrhea when
he discontimued the diet and the dilute hsdrochlorie aerd  Thus his
symptoms at one time resembled sptue more than pelligra  In 1921, he
returned to the clime with no symptoms of pellngra but presinted 1
typieal preture of peimclous anemia 1e  lemon yellow skan, weahness
achylia, md = red blood count of 1,200 000, later count w 1s 900,000 He
was transfused 21 times from 1921 to 1926 wusually with temporury
benefit he was Lept on 1 diet consisting largely of milk, meats, vege
tables and fruits, a high protem rich vitamin diet  He gradually grew
worse until it seemed the end was nmear When m 1926 Mmot and
Murphy s work came out, liver was added to s diet He liked lver
and ate large quantities of 1t and his red blood count rose m two months
to 5 500,000 and he remuncd in excellent health untit m 1936 when he
was hilled 1 2 (yelone  He not onlv had the tvpieal blood meture of
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pernieious anemis, but was cured by the liver diet  Several times both
before and after he developed permeious ancmia he tried leaving off the
dilute hydrochloric acid with the results that he would have the sprue
syndrome 1e¢ sore mouth and diuarrhei consnstmg of several large,
Light colored mushy stools 2 dax

In this cise 1t appears that food deficiency, erther 1 protemn
or vitamun content, could not have been the only factor in the
etiology of the pellngiy, sprue, or permcrous anemia The pa
tient was 1 suecessful farmer and mexchant, who sold hus planta
tion for $35000 He Lived comfortably, and had an adeguate
diet s wite ind college bred children were well nourished,
ind there were no other cases of pelligri m the family  He
was Iiving on 4 Iiberal well balanced 11ch vitimin diet when he
des eloped typical permcious anemin i 1921 He continned this
diet without improvement m his symptoms until 1n 1926 when
the ddition of liver to hus diet bronght hus blood count fiom
900,000 to 5,500,000 m two month~ It 1~ evident that neither
tood nor vitamun defierency could hwe heen a factor i pro
duang pernicious wmemit m this case  The fact that even onc
mdividuil ad pelligin sprue and permdcious anemit in the
order named, suggests the possihility of 1 common etiologic
fictor 1n the three dise e

Mallow’s Cases of Pellagra and Permicious Anemia —Other
climier s have observed wimilatity 1n some of the mamifesta
tions of pellagri and permiaous anenuq, and 1 few cases have
heen 1eported m wlnch pellrgnins developed typiey Addisoman
anemia

Mallow pomnted out in two uticles that m pellagri symp
toms of permcious memir miv manitest themeelves He sng
gested that 1 study of wuch cases not oniv enluges om chimeal
hnowledge of pellagry but so contributes to the clv umg up
of the cauce of perniclous anemit which nnfortunately 1s not
vet hnown  Mallow reported two cases of maciocytic anemia
m pellngrins one with ~ red cell count of 730 000 and another
with 1 count of 700,000 Iaver therwn cured both ¢ ices

Alessandnn’s Case With Symptoms of Pellagra, Pernicions
Anemia, and Sprue —Alessinduim 1t celebiated Ttilan chm
e1n, 1n 1934 1€ported the ease of 1+ woman 1ged 40, who had
svmptoms of pelligra permeious memq, and sprue  She had
the ehatctensstie peliigia <vndrotne, including 1cd fissured
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tongue, ment ! depiession, and the shin lesions on the backs of
her hands  She had 3 or 4 foams, vellowish stools daly, micro
scopie exammation of whiech showed large amomnts of fatty
wads and soap, and many muscle fibers Examunation of the
blood showed maetocytic anemia, hemoglobin, 80 per cent, red
blood cells, 3,200,000, leucoevtes, 3,400, 1 few normoblasts,
macrocy tosis, and polycluomatophihia The woman died m an
msane hospital four months later  No autopsy was made

Haden’s Cases of Pellagra and Permicious Anemia—An 1m
portant recent contribution to the Iiter vtuze on nutritional dis
orders 1s that by Russell . Haden, of Cleveland Ohio, 1m an
whele entitled ““Multiple Speeific Nutritional Deficieney Dis
ease m the Adult”” Haden diseussed particularly that the
‘‘present state of our Lnowledge of the more mportant spearfic
substances the lnek of wluch leads to nutritional defects in the
adult are (1) ealerum, (2) 1mon, (3) vitamins A, B, B (@) and
C, and (4) the antipernicions anemn factor ** He 1eported cises
of ““perntcions anemin and sprue, with low blood protemns”,
¢ pellngra and pernicious anemin’’, ““pellagra, mild scurvy and
Tivpochromic anemia®; and ‘‘rron deficiency anemia with sub
acute combined sclerosis of the cond 7

It 1s interesting to note thit i ll of Haden’s pitients there
was anachlorthyduin or hvpochloihydiin, and that m addition
to a well balanced diet 11¢h 1n vit imins, hiver was nsed m thosc
who mmproved

Hden’s report of lus case of pelligra and pernicious inemia
15> 1nteresting 1n that ““with high vitamin feeding and lrver ex
tract intramuscularly’’ there was marhed mmprovement m all
the symptoms both of pellagre and peimicions anemua  Haden
suggests ‘It 15 possible that 1l this patient’s difficulties fol
lowed the ahsence of some one factor supplied therapeutically
by liver extract 7 Haden’s report of us ease of pellagr and
pernictous anemit 1s as follows

An unmairied womn aged 60 vears had been losing weaght for three
months and had become mcreasmngly weak and mentally dull The
dorsum of the hands showed marhed winkhng and a sealy dermatitis
The basal metabolte 1ate w1s mnus 35 per eent  The blood exammation
showed 1ed blood eells 2990000, hemoglobin, 65 per cent (10 Gm)

v olume mdev, 121, color mdex, 108 leucocytes, 10100 with 2 ng:mgl
differential connt The temperature ranged from normnl to 102° T
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but gradually 1ctmined to mormyl With hugh vitamin feedm, and
Iiver extraet mtramuscularly the edem disappeared the mental proc
esses hecame ilert and the appear-anee was mueh brighter  The patient
had the macroey tic tnemsn typical of pernicious anema 13 well as the
skin and mental changes seen m well developed pellagra  The picture
1s much like that produced by Miller and Rhoads 1n swine with 4 blac)
tongue diet It 1s possible that all this patient’s difhculties followed
the hsence of some one factor supphed therapenticalls by liver extraet

Of partiewlu 1mportance 15 Yaden’s statement that “mul
tiple mamfestations m1y be relited to a single deficiency 7 He
cited the experimental wotk of \iller and Rhoads They sud

Using & dwt which produces blacl ton ue m doxs and which was
considered by Goldber.er to be deficient only 1n the pellagra pretentive
fictor has produced in swine (1) an anemia usually macroeytie but
sometimes mierocytie (2) uleerative lesions of the oral mueous mem
branes, (3) wnastric ichlorhvdrin with the absence of the normal hema
topoletie activity ot the gastrie seeretion (4) duiarrhea and (5) motor
wethness  With this diet winch contains all mineral salts and known
vitamins they hme thus produced symptoms suggestive of sprue
pellagra and permcious anemia  The svmptoms are prevented or cured
by liver extracts so these authors conclude that they are due to the
1ach of some unknown constituent contamed 1n liver extract >’

My Case of Pernicious Anemia and Sprue —In 1930 I treated
a4 patient who had both pirnicious wmemia and spiue and 1n
whom dramitic improvement followed the use ot canned hiver

CasE ReEPoRr —A man aged 50 years hewght 5 feet 914 inches weight
1073 pounds He compluned of sotre mouth frequent stools more i
mormngs and 1n evenings after supper, weahness and loss of weight
Physical exummnation was negative except that his shin had the lemon
yellow tint of permicious amemia  Physical examination was negative
Hemoglobin was 55 per cent red blood eount 2570000 wite blood
count 7,000 W assermann was negative Anachlorhvdrin  No blood o1
parasites were found m several specimens of feces He was a chamty
patient and could not buv hiver extracts and hving n the country he
eonld not get fresh liver regularly  He was advised to try canned Iner
He used Armour s liver cheese spread which retails at 10 cents a can
and wholesale at one dollar a dozen His neizhbors gave him their
chicken hivers, when they ate ehicken

In addition a full diet elimunatin, corn bread and came sugar prod
uets was preseribed His neighbors also gave him mill to whieh he
added 6 ¢« of dilute hydrochlorie ne1d to each glass full, with meals
and three hours after meals

He returned for re examination in fom months when his hemoglobin
was 75 per cent and Ius red blood count 4 250 000 and white blood
count 7200 The stomatitis disappeared his diarrhea had subsided
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and his weight had inereised to 160 pounds He felt well and was
worhmg every duy on a Little farm A vear later lus hemoglobin was
85 per cent, red hlood count 4,500,000, and white blood count 8,600

Three and a half years later, 1n 1937, he became careless about his
diet and stopped eating the canned Iiver, when his sore mouth, diar
1hea, weakness, and anemia returned At this time he had furuneles
on the dorsal surfices of his hands but the ¢ruption bore no relation
to the erythema of pellagra, and he gave no history of any pellagrous
skin lesions THis hemoglobin had dropped to 38 per cent, his red
blood count to 1,560,000 and white blood count to 5,000 He was ad
s1sed to go back on canned hiver and the dietary regimen he had fol
lowed 1 1930

In this case the u<e of dilute hvdrochloric aeid and an 1m
proved diet, contmming canned liver and a liberal amount of
nmilk, and eliminating corn biend, sy1up, and other cane sugar
products, relieved the stomatitis and diarrhea of sprue and
brought his hemoglobin and 1ed blood count to normal Re
crudescence of the symptoms of sprue followed when he discon
tinued the canned biver and 1etwmned to his former dietary
habits, and his hcmoglobm dropped to 38 per cent and red blood
count to 1,500,000 Tlus patient Iives some distance from
Birmingham and he has not been seen or heard from sinee his
last v1s1t when his low blood count proved the correctness of the
diagnosis of pernicious anemin

Haden’s Case of Sprue and Pernicious Anemia —Iladen, i
1936, reported n case of pernicious anemua and sprue  He sud
that ‘“this patient had a macrocytic anemia due to a deficiency
of the antipermcious anemia factor, and the low proteins, the
lencocs tosis, the diarthea and the hypocalcerma of sprue With
mtramuscular hiver therapy the appetile returned, the edemn
began to disappear and before the patient left the hospital the
bowel mosements decreased to two or three a dav with nor
malls formed stools ”’

Edgar Hines, J1, called attention to the sometines difficult
differential driagnosis between pellngi1 and sprue, and expressed
the oprmion that tropieal sprue 1s not wn 1nfrequent disease n
South Carolina and that no doubt cases of sprue have heen m
correctly diagnosed as pellagra or permicrous anemia

Sydenstricker on the Relation of the Stomach and Liver to
Pellagra and Perniclous Anemia —Svdenstricker and Arm
sfrong have had the 1dea of gastric and hepatie pathologv a<
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possible primuy fietors m the genesis of pullagia tor sowe
time  Thev disenssed n their 1evien of 440 cases of pellngra
published 1m Mav, 1937, the mmport mee of gastrie md hser
dvsfunction m the etiology of pellagia

Sydenstriches, predicating the exictence of wn minmsie ac
tor m the gastric Jwee 1 a facior m pellagry seems to have
<hown thit mapured function of the stomch, if not 1 s qua
non m the production of peligia, 15 at et 2 tactor  Svden
stricher, 2 chimetan of unusual thihity, with o flur for ongmal
myestig wiens as shown by Ius wotk on sille cell anemia, 15
mmpres ed with the most constant patholegic ehanges 1n the
byer m pellagra—92 per cent m s sexres of 440 eises

Added to this evidence of pathologic phivsiologs of the lner
and stomneh 1 pellagia is the fact that Iiva and hver extiacts
eure pellagia Deduchions driwn fom the otigmd mveshign
t ons of many elmeims led me to suggest that combined liver
and gastrie patholo,s o1 pathologie physwology of both may
be essentin] tor the production of pellagin  Thus 1t appears
that there 35 baws for the a-smmption of commeon etiologie tac
tors m producing «hanges m the iver and stomach whiel: pro
duce m on¢ case pernrerons wema nd o wmother pellagra
This does not men that T thind permietons amema and pelingra
ue diffetent mamfest irons of the same disexse, though I deo
hehieve that they e athed nuttitionad diceases having mamy
svptoms 1n common ind possibly the swne etiologme frctors,
with medtfic thons may act m the one ¢t e to eause pernicious
anemin and m another pellagia

Sydenstriches i dicnsemng the sumlw findings m eases of
pellagra prrmerous anemnn and <prue, mentions the diffieulty
m oecnstonal eases of mihig o differential diagnosuis  He
added  More suggeshive than appuent sumlbuats m cuneal
wamfestations is the fact that hver estracts are cmatne 1 alt
thiee diceases ” He aso mentwned twe of s patients ““in
whom fiprcd Addisontm wmenua developed after repeated at
tachs of pellagin >

Sydenstiicher’s ongmihiy m 1eve irch nas demonstiated by
wm expenment m wlack he showed thit an extiwt made f1om
the faity lner of n untierted uncomphlieated fatdl case of
pelligia contuned the antipermoows wmenun fraction but not
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the pellagia presventive factor as found 1n healthsy hvers This
led Svdenstiicker to advance the “hypothesis that pellagra
might result fiom mtrmsic defect of the hiser as well as fiom
extrinsic dehiciency 2

Sydenstricker concludes as follows

‘‘Pellagra presents many phenomena inalogoud to permcions anemy
and sprue  In pellagra primary vitamn defiew ney results, after vary
ing periods of time, 1 gustric atrophy or dysfunetion m failure of
Iiver storage of vitamn compound, m changes 1 the entite entene
absorptive mechanism, with dinrrhea s 4 symptom *’

Pet11 and s associates (Act med Seandinav 93 375, 1937)
m diseussing the gastrogenic etiology of pellagia suggest that
““m view of the therapeutie efficacy of stomach preparations
permeions anem?, pellagra and polyneuritis, these diseases may
be of umform etiology, that 1s, they represent a gastrogenc
necurocutaneous syndrome ’

Possible Gastric Internal Secretion —In 1927 I called atten
tion to the fact that there 18 4 known internal secietion of the
duodenum, <ecretin, whielt when ehanged mto prosecretin by
the presence of dilute hydiochloric acid stimulates the secre
tion of trypsinogen and tryp<in, amylopsin and steapsinogen
and steapsin by the pancieas At that time I also pointed
out that secretin, or other inteinal secietion of the duodenum,
18 supposed to stimulate liver function

It seems not mmpossible that the stomach mav secrete an
mternal secretron which stimulates hyer funetion Reasoning a
Ittle further, may not the mtrinsie gastiie factor be an internal
secretion which functions svnergistically with liver endocrines?

Hunter’s Hemolytic Theory of Permicrious Anema —Murphy,
1n hug recent book on Perncious Anema (W B Saunders Com
pany, 1939), dismisses the 10le of infection m the gastrom
testinal t1aet as 1 factor in the production of pernicious anema
v saving  “‘There 1s litile evidence 1 aulable to support the
theory of toxemia 1esulting from bacterial aetivity 7 He does
not even mention the work of Wilhiam ITunter, who 1n 1888
announced his theory of o1al sepsts, the precursor of gastro
intestinal mtections, as the primary eance of pexrmerous wnemi
Others mcluding myself believe that Wilham Hunter went
long way towud predieatmg the eorrect theory of the ctiology
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of permaous anenny  Ocler puticularly was mmptessed w ith
William TTunte1’s hnvpothesis of the genests of pamiaous me
min

Williim Hunter tound o1l inteetions, puticaluly glossitis,
and gastromtestinal svmptoms go constantly present in perm
¢ ous anenua thit he helieved permcious nemit was 4 chrone
infection due to streptococer and other <eptic orgamsms, ftect
g first the mouth and extending to the stomach and intestines
He beltes ed that toxins formed 1n the gastrointestinil tract were
hemolvtic 1esulting 1n the destruction of 1ed blood cells faster
than they could he manufactured by the blood foxming apparn
tus Hunter weounted for the hypeiplasia i the bone manow
as beng duc to 2 compensatory reticuloeytosic  He also be
lieved that the immature cells found m the cirenlvtion and
the bone mairow 1 permicious anemt aie due to the eftort ot
the hemtopoletic «ystem to replace the lo=s of red blood cells
destroved by gastrownfestinal tovins

Whipple 1n 1922, opposed Hunter’s theory of erythroevtol
VSIS 1N Pernicious anemin expressing the opimon that it 1s due
to “fiulty hlood construction and imereased disintegration ’’
Since that time, Pe thodv Minot nd Murphy and others whose
myestigations hive been mote 1n hiver theripy than m etiology
accept Whipple’s hs pothesis

‘Whether the ¢ ntipernielous wmemit substance ’ in hiver and
liver extracts prevents ervthioeytolysis o1 promotes reticulocy
tos1s 1s not of great importance so far as controlling permicious
anemia but 1t seems possible that the ““substance’’ m the liver
may be 1 hormone

Intestinal Parasites m Pellagra, Sprue, and Pernicious Ane
ma —When pelligra was found to be endemme 1n the South,
the eampugn to eradicate hookworm was m progicss H F
Hans, of Georgin, 1f not the hist, was onc of the first
cimicr s to diagnose uncanunels m the Umted States  In
1904, two vears hefore pellagia was found to Le endenu¢ 1n Ala
bamn, H F ITuns demonstrated in lus cline i the College of
Physicians and Surgeons n Atlantt a ease of hookworm, i
which there were symptoms of pelligra S indwith 1eported
that the first cases of pelliary 1ecogmzed m Egypt wete 1n
patients who alco hid hookworm disease  Purish of Tevas
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found unainania m the feces of so mny ot lus pellagra patients
thit he advanced the theory that pellagre was due to soil pol
luted with some paracite related to the unein w1 Undoubtedly
pellagin mw he seconduy to uncinuiass

Severe types of anemi1 were found m hookworm patients,
some of which counld not he dingnosed fiom pernicious anemia
The anemia 1 hookworm patients m Porto Rier was an out
standing feature Colonel Bailey K Achfoird, of the Medieal
Department of the Umted States \1my, w 1< sent to Porto Riea
to ~study hookworm anermua, \nd he found that sprue was a more
difficult problem than hookwoim disease among the mhabitants
of that 1slwnd  Ashford observed that the anemia of 5,000
hookworm patients on the Island of Porto Rica was cured by
egnving them thymol

A muech diseussed question mn the early davs of the hook
worm campaign w4as whether the paiicites in fastemng then
hooldets to the mtestinal mucosa ciuse mmute hemorrhages,
which mn the aggregite caused the anema, or whether they ex
creted 4 toxin which destioved red blood cells The toxin the
ory seemed more plwusible  Severe mactocytic anemia oceurs
not 1nf1equently 1n persons mtested with the dibothtiocephalus
tapeworm It 1s an interesting coincidence that Noiwayv and
Sweden, the only countries 1n northein Europe 1in which pella
sra 1s endemic, also have a lugh rate of hothriocephalus tape
worm 1nfestations 1ssociited with severe anemias

Mumphy ates Becher as hwing reported 18 cases of severe
macroevtic anent m patients mfested with the bothriocepha
lnatus, and that treatment with Iiver and hiver extracts, without
the expulsion of the worm, cured the anemia  This would sug
gest that Iner msufficiency 15 the cause of the anemin 1n the
bothriocephalus tapeworm Laver and Inver extract w ould seem
to be 1eplncement therapv In such eses

The fact that a lipoid substance obtauned from segments of
tlie bothriocephnlatus tapeworm will cause hemolysis suggests
that mn mdividuals mfested with the short tapeworm the toun
1s liberated 1 the mtestinal tract and carnied to the liver, there
producing damage to the extent of causing liver msuffieiency
The fact that the use of hver extract overcomes the anemia
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even when the worm has not been expelled further suggests
that the Iiver msuffiiciency 1« the cause of the anemnt

Alcoholic Pellagra, Cirrhosis of the Laver, and Pernicious
Anemia —Alcoliohsm 1s a Lnown cuse of pellagra, in which
pathiologic ehanges 1n the stomach and el may be assumed,
and the fact that peimicious anemua 1 frequent i aleoholie
cirrhosis of the hver, would suggest that Iiver msufficiency may
oceur m aleoholies who deselop pellngry or perniclous ancmia

M D Van Dovn 2nd, m an article on “‘dMactocytic Anemia
1 Disense of the Liver™ 1eported 1 case of permicious anema
m 1 patient who had eirrhowis of the liver  He made a eareful
<tudy of the hiterature to detcrmine whether or not 1n <uch eases
‘“‘“macioevtie memnt 1s secondary to, or mdependent of, hepatic
eirthosws, and 1f the presence of macroeytic anemin might not
be an mdication of diseqse of the hier?”’

Van Duyn found 1 number of references in the literiture to
the association of mieroeytie anemia with cirrhosis of the liver
In <earchmg hospital records of the institution with which he
15 fiihated, he found that i 28 eases of eurbosis of the hver,
5, or 18 pex cent, also hid maecroes tic anemia

Wilham B Mwrphy 1n lus 1ecent very readable book on Ane
naa wm Practice and Pernicious 1nemwe (W B Saunders Com
pany, 1939), i diseussing the eirrhosis of the liver associated
with macroevtic wemin <eems to 1ssoctate ‘“hyer damage to
the storage of sufficient antipermicious anemua substance nor
mally stored 1n the lvetr to hunder normil hematoporesis >’ He
adds  The prescnce of some degree of eirrhosis of the hiver
15 not uncommon 1n patients of the older age groups with per
metous anemin  In this group response to antipermeious nne
mia substance 1s likely to be slow becanse of the associated cir
thosis  Beecause of the slow and unsatifactory response, one
may be led to the conclusion that the eirrhosis 18 the primary
cisturbanee rather than & complieation of true permeious ane
ra »’

Spies’ Observations on Pellagra, Sprue, and Permcious Ane
ma —Spies and Pavne seem to have proved that pellagra and
pernicious anemn are different diceses  They remosed achylic
&wirie Jmee from the stomachs of two aeute cases of pellagra
on dets free from the pellagia preventive factor They mcu
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hated the gastric Juice with beef and gave 1t to two pernicious
anem1 patients A characteristic 1etienloey te 1esponse showed
the presence of Castle’s intrinsic factor The beef mcubated
with the gastric Juice of pellagrins did not affect the course of
the pellagra

Willtams and Spies say that ““the peripheral neuritis m oy
tients with pernicious anemia cannot be distingmshed patho
logically from the peripheral nemutis associated with pellagra
They also state that “‘the petipheral neuritis of tropical and
non tiopical spiue 1s clineally mmdistingmshable from that of
beribery, pellagra or permicious anemuia ’ T wonld add that
while T beheve pellagra, sprue, and peimeious anerma are dif
ferent diseases, 1t 1s an interesting fact that peripheral neuritis
oceurs 1n all three conditions

Spies saad  “‘It 15 mv mmpression that pellagra, sprue, and
other simila1 conditions are probably closely related m that
their development may be dependent on an madequate food m
tale, o1 assimlation ”’

J S McLester 1n the last edition of his book on Nutrition
and Diet 1 Health and Discase expressed the opimon that
““sprue 15 a deficiency disense sumlar 1n nature to permecious
wmema and pellagra 7’

Conclusions

1 Pellagra, pernicious anemin, and sprue are distinet and
separate disense entities

2 The mouth and gastromtestinal symptoms m pellagra,
without shin lesions, permeious anemia, and sprue may be 1n
distinguishable one fiom the other 1n cises 1n which there 15
macroey tic anemin

3 The most effective tientment 1n pellagia, permcious ane
miq, wnd sprue 1s Iner and biver extracts Nicotrme eid 1s an
mgredient of liver and hiver extract

4 Iaver pathology, usually fatty degeneration, 1s an almost
constant finding 1n pellagrn and permicious anemia and to a
less extent 1n spiie Atrophy of the stomach and intestines
may be found i all three diseases If cord changes are found
1n pellagra, peimicious anemia, o1 sprue, the lateral and pos
terior columns ate mvolved
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5 Liver insufficiency appears to be 1 factor m the genesis of
pellagra, pernicious anemia, and sprue

6 The hvpothesis of liver endocrmes as controlling erythro
cytolysis 15 discussed

7 Greenspon’s and Roger Morris’ suggestion of a gastrie hor
mone as the intrinsie factor in preventing pernmicious anemia 13
diseussed  The interrelations and the similanty of vitamms and
liormones are discussed

8 Cases are 1epoirted, ind eollected, in which pellagra and
pernieions anemin, sprue and perniclons anerma, pellagra, sprue
mnd pernicious anema existed in the same patients This fact
suggests common etiologie factors

9 The frequency of intestinal parasites i anemie ptrents
who have pellagra, permeions anemiq, or sprue 1s mentioned
with the suggestion that intestinal toxemia and liver imsuf
ficieney may be etiologie factors m <ome cases

10 Sydenstricher’s views on the relation of the stomach and
liver to pellagra and permicions anemia are diseussed

11 The occurrence of pellagra m aleoholics, and the not m
frequent complication of pernmcious anemia in cirrhosis of the
liver, suggest thit liver pathology and, or, hiver msufficiency,
m2y be factors mn alcoholie pellagia ind permicious anemia 1n
patients who have eirrhosis of the hiver

12 Pellagra, pernicious wemin, and sprue appear to be al
hed nutnitional disenses
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PATHOLOGY

Mouth —The pathologie changes i the mouth m pellagra are
variable, depending upon the severnty ot the ease and the length
of tume the disease his eusted In the early stages of mild
cases, there 1s a flery red tongue and hvpererma with redness
of the mucous membrane of the entire oral cavits In some
cases there are aphthous patches on the buccal mucous mem
brane and gums, and the tongue may he thick wnd heavils
coated with red glazed maiging  As the disease progresses, 1n
the neglected and 1atal cases, fibrotic changes ocenr, particnlarly
of the tongue It becomes smaller, the mucons membrane sheds,
end the entire tongue 15 glazed o1 deeply fissured and of dark
red colo1, sometimes resembling rare heef Microscopie section
shows a muked neiease m fibrous tissue thionghout the sub
mucosa and 1 the deeper stiucture of the tongue There mty
be deep ulcerations covered with thick daik pus due to second
arv infections

The fauces are usually hypetemic in the early stages and
m the old and fatal cases fibrous changes occur m the sub
mucosa Ulcerations of secondary pvogenie character may b
found n the pharvnx

Esophagus —The esophagus shows evidence of chrome n
flammatory changes, sometimes with secondary ulceration

Stomach —The stomach shows no charactenistic changes ex
cept that usually there 1s thinmng of the walls of the stomach
with itrophy of the glandular fissue Fibrotic changes n the
stomach are found m the chromie cases that go to autopsy In
the typhoid or fulminating type, the stomich 1s hvperemie,
eovered with mucus, and <ometimes there 1s superficial nleera
tion near the pylorus

Intestines, Colon, and Rectum —Kenneth Liynch, Professor of
Pathology 1n the Medictl College of the State of South Caro
Lina, 1 1916, performed autopsies on and made notew orthy

184
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pathologie studies of, the intestmes m 32 peiligrus, rnging,
m age from childhood to old age He found constant morbid
changes m pellagrn m the lirge wtestme  The following ¢x
ce1pts fiom Lynch’s paper deseribe the pathologic changes
wlnch hie reguds as chiraetersstie of pellagia

‘The characteristic change whieh has oceurred most distmetly
the subaente cases 1s practieally lmmted to the large mtestine, the
ceenm sigmoid and 1ectum bemng its particular seats  The cecum may
be far,e but the remundet of the large .ut 15 commonly contracted
The mueosa 15 somewhit swollen but fitm and rathey smooth out on
the surface The wner surface 1 often hyperemie gnd commonly of 4
deep red color this color bemmg most marled m the cecum sigmord
and rectum The wall s 1 whole 15 nsually thichened

“Microscopically the outer cont shaws a fibrosis which mav be of
munor ov marhed degree It s commonly of distinetly progressive pro
portions, showmg more cells than the normal TIn the museulw coat
there 15 an infiltration with Jymphoeytes ind an osergrowth of con
nective tissue between the bundles of muscle  This featuie v wies and
the musele may be of normal proportions or eonsiderably ntrophied
and replared In some eases the cecum sigmoid and rectum arc the
only parts wmvolved 1n some only one of these parts 18 affected and
n others the mvolsement of the larze intestine 1s general In the
chromie case ther« may be atiophs of the mtestine 1t heepin, with the
general emaciation and in the aeute there may be an added ieute
catarrh showing no distinetive feature

Laver -—Pathalogile chrnges m the Liver of autopeted pelln
grins are almost constant though not chuacterstic  The gross
pathology of the liver 1s va1vble It mayv be smaller than
normil nd show evidences of trophy, though in some cases
there 1s ¢ninrgement with hvpertrophic changes The edges of
the liver are usually <harply defined, wd the eapsule mav be
wrinkled and adherent to the surface of the liver The gall
biadder mav appear normnl, or 1t mav be chronteally 1nflamed
and adherent to the duodenum and other adjicent viscera

Microseopie scetions of the hver m pellagr, in the great
mjority of cases, show degeneratine changes in the liver cells,
wannlly eloudy swelling with fatty degeneration o1 thae mav
be brown atiophy of the liver cells  Crrrhotic changes mas he
found partienlarly in aleohohe peliagia

In 1827 T advanced the hypotheus that hepatic wsufficiency,
uswally s the result of Iner pathology, 1s the underlving factor
m the etiology of permcious anema and pellagre I then ealled
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attention to the well-known fact that pathology, usually fatty
degeneration, of the liver was an almost constant finding 1n
autopsies on victims of pernmicious anemia In reviewing the
Literatwie on the pnthology of pellagra, T hhevwise have been
mmpressed with the reports by many capable pathologists of
almost the same constant changes 1n the liver on autopsied
pellagring

A thorough study of the pathology of pellagia was made by
Potluer, Professor of Pathology at Tulane Umersity In a
large series of autopsies on pellagrins 1 Charty Hospital, New
Orleans, Pothier found constant, though vamable, changes m
the iver He said

““The liver 1n all the autopsies presented on section a yellow eolor
at times mottled suggesting nutmeg liver The microscopieal section
shows marhed hyperemin, the blood vessels bemng filled with blood
The liver cells are granular, do not stamn well, and m mansy areas have
totally disappeared, leaving a reticulated appearance with masses of
blood corpuscles In other areas the cells are completely fatty These
changes are more marhed at the periphery of the lobules The con
nective tissie (of the liver) i specimens examined show hyperplasia *'

The Illinois Pellagra Commission on Liver Pathology in Pella
gra—The findings of the Illinois Pellagra Commission m 1912
pointed stiongly to the Iiver as the one organ 1n which there are
constant pathologic changes in pellagra This commission of
experts also expressed the opimon that the damage to the Iiver
was secondary to gastromntestinal infections Considermg the
{loroughness with which the myestigations of the Ithnors Pella
gra Commission were made, and the ahhity and attainments of
the men who made up the commission, 1t seems strange that
pathologice studies of the liver m pellagra have been neglected
mn the 28 vears since that report was published

The Illmois Pellagra Commssion 1n 1ts compriehensive re
port, entitled ““Pellagra m Tlhmois,” discussing pathologie find
ngs, said

““Whle 1t cannot be sud that there 15 anything specific about the
changes found, yet there are certamn features which seem to be con
stant and open up certain more or less definite ines for future research

“The Lwer has been constantly the seat of small wslets of low grade

bular
wflammation of the portal connectwe tissue lying wn the wnterlo
se];tu The wtralobular cepillaries are engorged and wn most cases there
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are many small blood extiavasations The hver cells hate undergone
fatty degencration whach 15 1n some mastances remarkable and the change
is distrobuted wn every case along the perphery of the lobule Ths,
the absence of any marked currhowus at once suggests that there may
have been some torwn cwrculating w the portal blood stream  Some of
the specumens even suggest ¢ mcture of ¢ very early stage of acute
yellow atrophy or the more acute forms of alcoholw crrhoss

TInfestinal uleeration has been present 1n three out of seven cases
This has not the acuity of an amebze mnfection and no amebas have been
found in the walls  Bven where no uleeration was found a low grade
wfiltration of the mueosa and submucosa has been present m places
These findings are certainly of interest in relation to the condition of
the Iiver

*All these appenrances suggest the presence of some toxic substance
w the Dlood One may go cven further and from the changes m the
wtestine and especually wn the hwer suspect that this torwm oryginates
the wtestine and enters the circulubion by way of the portal system
The great frequency of gastromtestinal symptoms durng the clhnical
course of the disease mght be regarded as poinfing wn the same direction
Thert, 13 always however to be borne m mind the posubility that these
changes may be sccondary to the pellagry  That 13 to sas, that as the
result of the gross disturbanee 1 metabolism and «ital rewistance, which
certamly accompany the discase, there mav follow a secondary mvrsion
ot the mtestinal traet with orgamsms which then ¢1ve nise to the changes
tound by virtue of the toxins elaborated during their growth  Secondary
changes sueh as this would be quite 1n accordanee with what 15 found
n other diseases

“ If however we look tor evidences ot the localization of a blood borne
parasite in other parts of the bodv we find entirels negative results The
pieture prescnted 15 much more that of 1 diftuse toxic state than of one
due to a blood mieetion The only tasues wn whach there seemed to be
any focali.ation of leswon were wn the intestinal wall and the liwer In
thas latter organ the arcas of wfilt:atron present wn the wnterlobular septa
were decudedly local and often wudely separated and where found
existed wn the form of more o1 less curcular wslets  There was no gener
alezed wniason of the whole of the connectine trssue  The wntensity of

the wfiliraton was certamly of Tow grade and did mot suggest @ very
acute nflammation '

John Sandw !l in cummarizing the findmgs by the Pellagra
Commussion of the State of Tlhnois sud

The liver 15 the constant seat of low grade inflammation of portal
connective tissue Iy, i the intcrlobular septa the intralobular capil
laries arc gorged and m most cases there arc many small blood extras 1sa
tions  and there 15 peripheral fatts degeneration Tvidentls some towe
substanews otigiating from the gastrontestinal tract are m the hlood
these pathologic changes may be secondary to pellagra that 1s as a re
sult of metabohe disturbance mnasion of other acencies from gnstro
intestinal tract
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Sydenstricher and Armstrong n recent studies are 1mpressed
with the mmportance of the pathology found in the hiver of
pellagrins, particularly as related to gastiointestimal dvsfune
tion They said

““Liesions of the Inver, most often fatty degeneration are present mn a
great majority of the patients coming to necropsy (92 per cent of owr
small series) Tt secms hhedy that they may have great importance as
part of a pieture of gastromtestmal fulwe That the changes in the
gastrontestinal funetion are primary and causative rather than second
ary to pellagra 1s an attractive hypothesis Further, 1t seems probable
that these changes result 1n an mtrinsic deficieney analogous to but prob
ably distinet trom that which 15 present 1 pernieous anema °’

H F Harris i his monogiaph on pellagia, discussing the
pathology of the hver, sud

““It 15 much to the eredit of Morellr that he mnsisted on the importance
of the lesions of the Innver, which he thought occurred more frequently
than alterations of any of the other organs Out of thirty seven autopstes
he found changes 1n this viseus thirty one times

‘‘Chiarug: found the hiver vellow 1 twenty nine examnations, and
Verga noted earrhosis 1n two instances

“Lombroso s1vs lesions of the viseus are frequent, he having found
the organ diminished m stze eighteen tmmes 1 thirty nine necropsies, and
m erght the gland presented the so called brown atrophy  In twent)y
seven cases the viseus was yellow and friable

“‘Carraroh has found degeneration of the parenchyma, with fatty
changes and atrophy , the heam work m1y be somewhat mfiltrated, and
1ts characteristie structure deformed or lost

““Kozowsky found 1n the liver cells quantities of brown pigment, with
fattv mfiltration and degeneration In some cases albwmnoid degenera
tion, and merease m mterlobular connective tissue ocenrred  The Iner
cells are sometimes atrophied hy the pressure of the surrounding fibrous
tissue or by the dilated vemns

¢ In six necropsies by H F Harris the liver was found small 1n every
mstance and 1ts consistenee somewhat mereased m all the viscera
presented m a more or less characteristie fashion the appearances ob
served 1n brown atrophy Microscopie examination showed mcrease of
pigments, cilatation of the eentral veins of the lobules venous congestion,
and here and there a very shight merease mn the mterlobular conneciive
tissue 7’

Pathology of the Liver m Blacktongue m Dogs -—The pathol
ogy found m the liver m experimental “blacktongue’’ m dogs
shows histologie changes similar to those found m the hver m
autopsies on pellagrms In Bulletin No 162 of the National

Tnstitute of Health, Umted States Public Health Service, Sep
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tember, 1933 Lalbie 1 disenssing experimental blachtongue
dogs sad

“Hstelogicalls the hner qute commonly shows shght to moderate
cangestion of the centers of the lobules sometimes with moderate eentral
atrophy of the cell cords Many cases show no fat i the Iiver cclls
others show more or less fatty infiltration usually of the centers of
the lobules occasionally more about the portal areas In this fatts
filtration the hvex cells contam fine to medhum fat droplets m most of
the cases coarse droplets m a few Only n one hiver was this fatty
change of the parenchvma cells as generally distubuted as m the yel
low hver condition deseribed by Sebiell and the writer, and even m
this ease the mtensity of 1t was not sufficient to Zrve the characterstic
aross yellow coloration This ease however mav represent 2 combined
mcture of the two conditions

“Lapod droplets werc noted in the basal portion of the epithelum
of the larger and even smaller bile duets but as these are scen also
m normal and overfed dogs lttle sigmfieance 1s to be attached to
them *

Sebrell’s Disease —Sebrell produced a disease m dogs which
lie called ‘““vellow hver,”” by feeding them diets contumng =
sufficient quantity of the pellagia preventive factor hut de
ficient 1 ribofiavin  In discussing the possible relationship

of yellow Iiver to blachtongue in aogs and hwman pellagra
Sehrell sad

‘ In 1929 Sebrell made o preliminaiv 1eport on the occurrence of
extensive tatty echanges i the Iner noted at autopsy i dogs on four
different diets The condition was first observed by (foldberger mnd
his assouates i the course of experiments desiened to test the blacl
tongue and pellagra preventive vilue of varons foodstuffs The oc
cmrrence of blacl tongue in these experiments his been reported A
elimeal deseription of blacktonsue as observed m his laboratory and
1ts relationship to pella, ra has been diseussed by Goldberger and g
assoclates  T'he possible relationship of ‘yellow Iiver to human pel
la,ra 15 suggested by the fact that the finding of a yellow Iiver at
autopsy 1 pellagrins 1s not uneommon Harris quotes several of the
older writers on pellagra among them Mol Lombroso, and Kozow
shy as finding erther £1tty chinges or 1 vellow and friable fitty mnfil
tration of the liver n 3 out of 12 autopsies and Crutchfield found fatty
degeneration of the livcr m 10 ¢ases which eime to autopsy

Lillie and Sebrell m discussing the pathology of ““yellow
hiver” of dogs (National Institute of Health Bulletin No 162,
United States Public Health September, 1933) said

““The condition herem described and designated by Goldberger as
yellow hiver was first seen by hun with us m August 1928 That so
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strihmg a gross post mortem findmn
¢ as the jellow Iner fro
the condition has been named could haye escaped notice apgesmgsx ﬁigﬁg
;mlprob(zilble, heneetthe ctondléuon. 1s believed to be new  Dietary, clint
al, and gross post mortem data i1n th 4
SRR 15 disease have been reported, by

Lalhe and Sebrell i reporting the changes found 1n the liver
of dogs 1n riboflavin deficiency said

““The hiver was regularly yellow 1 color, with more or less distmet
fine red lobular marhmngs The organ was firm, usually quite friable
and often distinctly greasy to the feel Usually there w1is no evident
enlargement  The same vellow color and fine red markings were
evident on the cut section Microscopically the liver eells throughout
the lobule were seen toward the centers of the lobules sometimes the
reverse was true Generally, the periphery of the lobules was more
densely pached with fine fat droplets sometimes the fat deposition was
denser 1n the intermediate or central zones In 5 of the 23 cases more
or less numerous large vacuoles contaming no fat were seen m the
hiver cells near the centers of the lobules The epithelium of the larger
bile ducts sometimes contained perinuclear fat dioplets mn the basal
two thirds of the cells This finding 15 seen also 1 black tongue and
mn normal dogs (Rosenthal and Lalhie 1931)

““It would seem that the fatty change in the liver cells due to the
syndronie under consideration 1s probably primarily periportal in loca
tion, and may be combimed with the coarse droplet eentral fatty mnfil
tration seen 1n dogs m other conditions However the central hydropie
degeneration would possibly andheate that the central large droplet
mfiltration might also be degenerative ”’

Laiver Insufficiency 1n Ariboflavinosis —Sebrell has 1dentified
+ disease 1 human bemngs due to rboflavin deficiency resem
bling, and sometimes associated with, pellagra m wheh there
1s stomatitis, with eracks or fissures, sometimes ‘‘ugly moist
sores, 1n the corners of the lips 7’ Associated with the mar-
ginal stomatitis are ervthematous, greass exfoliating areas of
skim on and around the nose and on the ears Sebrell first
found this condition m the South, and since then a number of
cases have been found m Bellevue Hospital New York Syden
stricker has observed a number of cases of riboflavin deficienev
in the Unweraity Hospital, Augusta, Georgia Spies has re
ported cases of arihoflavinosis in whieh eye mamfestations are
pronounced The svmptoms of thus new disease do not clear
up with the use of meotimie acid, but small doses of rthoflavin
cure the marginal stomititis, vlso called cheifis, the shan
lesions around the nose and on the ears, and the keratitis and
corneal ulcers associated with riboflavin deficiency
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Since definite liver pathology 15 so constantly associted w 1th
Sebrell’s disease, winch he calls ariboflavinosis, 1t 1s not duffi-
cult to heleve that the liver has been damaged to the extent
that 1t 15 1ncapable of stormmg up riboflavin

Simee micotimic reid deficiency and riboflavin defierencv are
so closely allied, 1t appears possible that hver pathology with
hepatic msufliciency mav be an essential factor mn the genesis
of hoth pelligra and ariboflevinosis

Skin—H F Harris has grven the best deseription of the skin
pathology of pellagra that has appeared in medical hterature
He said

The ersthema begins on the back of the hands, and at the bases of
the fingers Tt 15 at first & hvid red and after a few days becomes
covered with scales and shed off epithelium this hyperkeratosis con
tinues throughout the course of the eruption, and 15 exceedmely char
acteristic  The tissues are swollen as a consequenee of the merease of
both blood and serum in the derma and as a result the normal eleva
tions and depressions of the shin become more marked than usual, giv
mg to the bach of the hand a wrinkled appearance, the contrast be
tween the youthful f1ce and the aged characteristies of the hand are
most strihing 1n some subjects  This lesion extends gradually until m
most cases 1t covers the entire backs of the hands and majy reach up to
a greater or less height along the forearm and even to the shoulders
It does not otten extend to the tips of the fingers but mav doso After
several recurrences the backs of the hands becomt pigmented and m
some cases the sl 1n becomes permanently thinned

“‘Similar Jesions are observed on the bacl s of the feet though by ne
means so common as in the loecation already deseribed they always
occur with or following the eruption of the hands The erythema may
spread to the ankles and legs

¢ In gquite a number of cases the lesion 1s obsers ed on the face, begin
ning usually on the bridge of the nose and gradually extendmg over
1ts entire surface down on the cheeks and in extreme mmstances muty
reach to the chin and hips and spread itself finully over the entire
countenance It 1s more frequent in men than women The sealp re
mains normal  The eruption may be in small distinet spots though 1t
18 usually confluent In some eases 1t oceurs lso on the nech to the
so called ‘Casal s necktie

‘‘More rarely still other parts of the body may be affected the
change being observed on the elbows on the arm and on the shin
covermg the pophteal spuce on the scrotum around the anus and 1
the permneal region In women the vagina may be inflamed and later
ulcerated In a rapidly fatal case in a white man following the erup
tion on the hands T recently observed spots scattered over the various
parts of the body of an wrregular form sharply circumsenbed and
pigmented to such 2 de.ree that they appeared almost black, they
were not preceded by an erythema
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Heart —Porter and Higginbotham studied the heart i en
demic pellagra  The absence of gross pathology of the heart
m pellagra as compared to the hypertrophs found 1 beriben
was striking  The average weight of 14 hearts from patients
dymg with pellagra was 30T Gm for males and 255 Gm for
females They cite White as estimating the normal weight of
the heart as 300 Gm for males and 250 Gm for females These
authors confum the findings of Lombioso who weighed the
hearts of 26 pellrgrins  In only two did the weight of the heart
exceed the average normal, 5 weighed shightly less than normal
and the 1emainder showed marhed decrease m weight

Pothier, of New Oileans, who peiformed a laige number of
autopsies on pellagrins found that *‘in the magority of cases the
heart both grosslv and mmeroscopically did not present many
changes ”’

Lungs —The Iungs have been found to be normal i most of
the reported autopsies on pellagrins  The ranty of tuberculosis
1 pellagrins has heen commented upon, though mn a small pro
portion of cases pulmonarv tuberculosis coexists with, o1 15 a
complieation of, pellagra

Kidneys —The Jidneys m dead pellngims have been found
to be normal, o1 they present the atroplue and degenerative
changes usually found 1n chiome wasting diseases

Nervous System —The pathology of the nersous svstem in
pellagia seems to have been neglected, because medical hitera
ture 1ecords but few reports of anything hike a comprehensive
study of the changes m the brain, cord, gangha, and peripheral
nerves m large series of autopsies The consensus of opmion
among those who have made pathologie studies of the nersous
system 1 pellagra seems to be that the most frequent picture
15 that of a subacute combined sclerosis There mav be mncon
stant degeneratine changes in the brain, hbut the most conspic
uous pathology 1 pellagra 1s m the posterior columns of the
cord, with peripheral degeneration of the nerve fibers

Beverly Tucher reported pathologie studies of 2 brams, 6
cords, and 2 ganglionie chamns  He said  “‘Pellagra was found
to affect the bramn but shghtly, the cords diffusely, especially
10 the cervical and lumbar enlargements, and spial sympathetic
gangliome changes extensively ”’ Tucher’s pathologie mvestt
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gitions and hus elinieal studies convineed him that peilagra 1s
prmanly 4 disease of the nervous system, due probably to a
filtrable virus like poliomvelitis  Tucker ctes H F Harns as
having found changes m the svmpathetic gangha and Lang
worthy as having found *‘muked pigmentary changes in the
cells of the autonomic and scnso1v gangha 1n one case ’’ Tucker
also cites Mott as having found seattered degeneration
thioughout the white matter of the cord more mirked in the
posteromedium columns of the cord with swelling of the pos
terior gangha *’

The most comprehensive irticle on the pathology of the
nervous svstem m pellngra that has appeared in American meds
cal hiterature ws published by H F Harnms (Sonth M J 5 75,
1912)



SECTION IV
CLINICAL INVESTIGATIONS

CHAPTER XV

STUDIES ON PELLAGRA AT THE DUKE UNIVERSITY
SCHOOL OF MEDICINE

By Junax M Rurriy, M D, Assocrate Prorrssor ot MEDICINE,
anp Davio T Sprrs, M D, AssoctaTe Proressor or MEDICINE,
Dunmam, N €

Introduction

At the tume of the openung of Duke Hospital n 1930, there
were many aspects of pellagra upon whieh students of the dis
ease had been unable to agiee The chief controversial issues
were (1) the etiology of the disease, (2) the relationship of 1its
symptomatology {o exposure to sunshine, and (3) the most ef
fectis e form of therapy With the exception of the speetacular
studies by Goldberger, Wheeler, and their associates ® * ** ¢
125 there had been little, 1f anv, carefully controlled work on
the subject  Although 1t was agieed generally that a deficient
diet was an 1mportant factor 1n 1ts etiology, there were many
physicians who felt that infection played 2 promment role, or
at least that a deficient dhet vas not the whole story & 7

In an effort to answer these questions, an ntensive study of
pellagra was begun at Duke Hospital i 1931 and has con
timued up to the present time

Material —Since the opeming of the hospital, 465 patients
suffering from pellagra have been observed The incidence ac
cording to race, sex, and age 1s shown 1 Tables V and VI Two
hundred and twenty eight of these patients were treated mn the
Out Patient Clinie and the remaimng 237 were hospitahized

Method of Study —Reahzing that most patients having pella
gra tend to recover when admutted to a hospital and fed a
well balanced diet, 1t was decided to feed those patients who

194
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TaBLE V
DISTRIBUTION OF CASES

WHITE COLOPED TOTAL
Male 133 16 149
Female 261 55 316
465
TaBLE VI

INCIDENCE ACCOFDING TO AGE

AGE NO_OF CASES PEPCENTAGE
09 19 4

1019 29 6

20 .9 % 21
3039 111 24

40 40 96 2

50 w9 56 12

80 b9 51 1

70 79 7 1

Total 465 100

were selected for study ~ defictent diet, sumilar to that which
they had been consuming at the time of the appearanee of the
disease  This was called the standard basic diet No 1 (Table
VII) and wAas especially d¢fictent 1n the vitamin B complex
It was supplemented by other known sitamins and mmnerals
to make 1t deficient 1n the pell igra pres entive factor only

Selection of Patients —AN patients reported i this study had
the charicteristic dermatitis over the exposed parts of the body
(Figs 11, 12, and 13) and one or more constitutional svmptoms
of the disease, such s glossitis, anorexia, diarrhea, nausea,
vomting, ahdomimal pun, or mental disturbances Nervous
ness and irritability were common, and ictual psveboses fre
quently were encountered

Early Observations It soon became apparent that the rash
1 certain of the patient whe had clinteally active pellagra 1m
proved while they weie eating the defictent et It was also
observed that some of these patients became generallv worse,
althongh the rash hnd <ubsided Similar obsersations were
made bv Spies ™

It was discovered and reported 1n 1932° that exposure of an
arm or leg to the direct rays of the sun may result 1n a reeur
rence of the dermatitis, nccompamed by an exncerbation of con
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stitutional svmptoms Furtheimote, 1t was found thit when
the defictent diet consumed by the patient was supplemented
bv extracts of whole liver 1n doses of 90 ¢ ¢ duly, exposure to
sunshine produced no renction whatever, except for a noimal
heilthy tan This cimple procedure afforded - satisfactory en
teron of recos ery from the disease, ind hns been emploved sub
sequently throughout all of om studies

Tig 11 —Typ1 al rach over the dorsum of the hands Note the deep fissures between
the heavy crusts

Effect of Sunlight on the Climical Manifestations of Pellagra

Historical —For nearls two hundied vears the influence of
the sun’s rays on the lesions of pellagra has heen o subject of
debnte  One of the common names in Itily appled to this dis
¢qse by the peasants 1s mal del sole (disease of the sun), while
certamn Ttahan physicians have described the lesions as “‘sun
strohe of the shin ”* JMany modern chmicians® 8 18 12 4 4 3
ve 37 osemanone e 1 heheve thit there 15 o (lose rela
tionship between exposumie to sunlight and the deselopment of
cutineouns lesions 1 a pellagnn, and certain obeeryers * * 4
¢ s08s 2410 qve produced typieal cutaneous lesions 1n pella
#rins by exposing normal or recently healed areas of <l to
direct sunlight Because lesions occur on unexposed portions
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of the bods, such as the elbows, Lnees, saerum scrotum, and
perinenm, other students ' *7# 202 3 24 of pellagra denv the
mfluence of sunlight 1n the production of the dermatitis  In an
effort to determine which ot these conflicting views was correct,
the following studies were undertahen

Climcal Observations —On 1eviewing the histories 1t was
noted that a m yyority of patients having pellagra, when specifi
cally questioned, recalled a prolonged evposure to sunlhght
shortly betore the cutaneous lesions developed, and that the

Tig 13 —Le 10ns on feet with usual exfoliation of shin

appearance of the dermititis was almost myar1ibly followed by
constitutional symptoms of varymg intensity  The clinieal un
pression that exposure to <unlight mas eause the dermatitis
was further supported by the spontaneous des elopment of asym
metrical and bizarre lesions whieh were observed m 10 pahents
m this senies (Figs 14, 15, and 16)  These findings suggested
that the dermatibis usunllv seen over the exposed surfaces of
the hody 1s due to the aetion of sunlight and that the eonstitn
tional mamtestations of the disease are in some wav related to
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Fig 14 —Dermatitis showing pattern of the shoes in & patient having tvpieal
& pellagra
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Fig 16 —An unusual location of the dermafitis This girl had been bending over
working m a field She had the typical dermatitis on the hands al o
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apparently normal ~kin wiich had been protected by clothing
Tn these, one usually observed o mailed ervthema with the
formation of large s esiclé, such as one observes 1 a burn from
boiling water Tn one patient 1 erusty, weeping lesion des eloped
ovel an aren of previously norm d shin (Fig 17) Two patients
m whom no dermatitis was offserved showed an accentuation
of constitutionl symptoms following exposure to sunshine

The condition of the tongue became defimtely worse after
exposure to sunshine 1n 27 of the 36 patients Esposure was
followed by n mncrease 1 the diarrhen and anorexiy in 21 pa
tients Nausea wnd somiting deseloped i 10 and dementia 1n

Fig 17 —Durmatitis following experimentul exposure of one arm  The other
arm remuned entirely normal  (After Ruffin anl Smith Am J M Se 187 512,
1934 )

4 1In Wl the 36 patients, one or more severe constitutional
symptoms developed after exposure to direct sunlight Neither
cutineous le~lons nor general symptoms occurred m any of
these 36 patients after re exposure to maximum doses of sun
light following adequate treatment

In the remuning 43 patients, exposure to sunshine resulted
m no loeal renction o1 nerease i the general symptoms Al of
this group recovercd completely while subsisting upon the de
fictent diet

Explanation for Failure of Pellagrins to Relapse After Bx
posure to Sunlight —A satisfactory explanation for the recot



<04

of ope leg Note Markeg erythenmy, nd Jq;
on foot

g€ vesicleg



STUDIFS A1 DULF UNIVERSITY 205

Fig 19 ~—Le rons on hands and foreirms m an old neglected ¢n ¢ of pellagra
White woman 1ged o2 sears  Nota the thickened indurated fissue with prgmentation
1n the fissures  Fiboflavin ha 1 no ¢ffect but the s'un lestons clearel up with the use
of lalentme’s whale liver extraet



[
206 CLINICAL PELLAGPA

ery of these patients who were subsisting upon the deficient
diet 1s difficult to offer Smmilar 1ecoveries have been reported
by Matthews™ and by Sydenstricker and his associates ** The
followng observations may afford an explanation for the ob
served facts (1) It was leained that, 1 some instances, the
patient had eaten veast, Iy e1, red meat, or fish after the lesions
appeared and shortly before admssion to the hospital, (2) the
basice diet 15 not entirely free of the pellagra preventive factor
and i general 1s a much better diet than that eaten by the
patient at home, (3) the maximum period of exposure to sun
Light was only two hours per day 1n contrast to the eight to ten
howrs to which the patient was frequently subjected before en
tering the hospital, and (4) our patients were m bed, were
less aetive than before admission, and therefore might not need
as much of the pellagra-preventive factor as an ambulatory pa
tient

Effect of Bxposure to Heat —The development of dermatitis
m pellagrins atter exposure to heat from a stove has been re
ported by Niles ®* and Bass® In three of our patients typreal
pellagra with severe constifutional svmptoms followed expo
sure of the hands to a red hot stove These obseryations sug
gest that the acnte mamfestations of pellagra m a suscephible
individual may be preeipitated by exposure to heat

In 4 cases, studied experimentally, cutaneous lesions and asso
c1ated constitutional symptoms deseloped ~fter exposure of the
hands to the rays of an electiic heater After adequate dietary
treatment, the patients were re exposed to three times the orig-
mal amonnt of heat without the development of erther cutaneous
lesions or general symptoms In contrast to these results with
red and 1nfrared rays, various observerst ° “ ** have failed to
produce any 1eaction n pellagrins following exposure to ultra
violet hght

Possible Relationship of Porphyrins to Dermatitis —There 15
no satisfactory explanation for the deleterious effect of sunhght
on the pellagrm The acute mflammation of the skin, gastro
intestinal disturbances, and dementia re<emble some of the
symptoms of acute porphyrin mntoxieation, which 1s also pro
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duced bv exposure to the direct 1vs of the sun  Hausmann™
suggested many vears ago that accumulation of porphyrms m
the pellagrin might explaun s sensitivity to sunhight Fischer, !
m 1916, and Kammerer and Weisbecher, * m 1933, found that
coproporphyrin would sensitize ammals to light but gave less
violent reactions than uroporphsrin  Until recently no accurate
methods were «vulable for measuning porphvrin excretion m
pellagrms  Beekh, Eilinger, and Spies® modified Thiel’s caloro

metric method and studied the porphivrin excretion 1n a large
series of pelligrns It 1s evident from later studies that they
were not measuring porphvring done but included other colored
substances in the urmme  Watson™ ¢ ** and Dobriner, Stram
and Localio * devised more aceurate methods for measuring cop

1oporphyrin I and Dobriner,* and his associates measured
carcfully the daily exeretion of coproporphyrin in the urine and
stools of a pellngrin before and after treatment with liver ex

tract and yeast Coproporphyvrin I wa< increased in both the
urine and the feces hefore treatment and decreased with climeal
mprovement Stmlir but less marked differences in the ur

nars coproporphyrin hnve bheen observed mn treated and un

treated pellagris «t Duke Umsversity bv McAnally, Smth and
Perlzwelg Tt 1s tempting to offer this evidence of nerease of
coproporphyrin as an explanation for the pellagrin’s sensitivity
to sunhght, but a sitmlar increase oceurs m lead poisoning and
1 eertain cirrhoses of the hver,™ in arsemieal dermatitis, and
i posomng with cnehophen, suifonal, and trienal* ¢ and mas
therefore be a result rather than a eause of the disordered
met tbolism 1 pellagra

Necessity for Producing Relapse Before Evaluation of Cura

tive Substances —In the group of 4% patients 1 whom no re

lapse was observed after exposure to sunlight, anv attempt to
test the effieney of a curative substance obviously would have
been futile This emphasizes the importance of produung an
accentuation of svmptoms as 4 prerequsite to the evaluation
of any curative substance The failure to take thus fact into
consideration probablyv accounts for the voluminous liter iture
which has acenmulated on therapy, and the numerous unrelated

substances which have been reported ns speeific eures for pella
gra
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Types of Skin Lesions —The cutaneous lestons whie
produced evpermmentally by exposmte to ditect <unhgh
wdentteal 1 most 1nstances with the sponfaneously oo
lesions flist descuibed Wy Casal ™ In addition to this
dermatitis whieh appe s on the exposed smiaces, patien

N )

Fig 20—Seborrhea on the mo ¢ ficquently een n peiligr

present (1) seborther over the face and nech (Flgﬂ?())
hyperkeratoses with inereased 1)1g:menht‘:on over bel
promumences of the body (Fig 21), and (3) lesions '1bm1
semtnha (Fig 22)  The sehotihen usunily oeeurs abow
:Inp nnst but af fimes over the foreheid fiee and mech



STUDICS AT DURE UNIVEPRSITY 209

vellow matertal  This type of lesion hs been described pre
viously mn pellagime®  # ¥ 9 150 Tn fy0 of om prtients, this
leston des cloped under ebscivation winle the patient was sub
sisting wpon the bive dwt  An amnlogous glteration m the

Fig 21—In addspson to tle tipiedl dermatitss on the feet {s patient shows 4
thichening and pige entation of the shin on the kuees

sebiecous glunds of the 1’ tail has been produced by feeding
1 diet smlar to the hiac diet used m these patients ® There
1s no redation between the procence or extent of seboirhea and
the severity of the dise e
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When the patient 1s confined to bed, there 15 a tendency to
ward the development of hilateral symmetrical lesions ot er the
bony prominences of the hodv, such as the elbow s, knees, anlles,
and spmous piocesses These lestons are hypet I\erqtosm’ accom’
panied by moie ot less pigmentation They differ flyrom the
deimatitis wlich ocews on the exposed swifaces by thewr slow
development and by the absence of vesieulation They rarely
<how ciust formation, mduration, o1 secondary infection, and

| -

Fig 22 —Lewons about the gemtalta 1n & colored woman with typieal dermatitis
on the hands

their development 1s not accompamed by an incrense 1 con
shtutional symptoms  Bilateral, svmmettrcal cutaneous lesions
of thns ty pe have been observed 1n both white and negro patients
who were recerving an adequate diet and who showed 1o ev:
dence ot pellngra,” but such lesions are never as marhed as
those seen 1n pelligta  We agree entirely with Bass® n attih
uting thus type of leston to mechameal rubbing or pressute over
the bony promnences of the bodv
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v Seasonal Incidence of Pellagra —The =easonal merdence of
pellagria (Fig 23) 1s appmiently conditioned by two factors
the degiee of dietary deficiencs and the mtensity of the solar
radiation In Fig 24 the monthly varations in the mtensity of
sunhght ate shown together with the monthly meidence of
pellagra As Goldberger and lus ascociates ® have pointed out,
there 15 @ gradunlly accumulating deficiency of accessory food
factors during the winter months When these deficient pa
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1g 24 —Chart illustrating the relationshup of the mtensity of the sun’s r

theF1§c1dencecof pellagra Oie curve shows the total monthlvﬂ Inerdence gsepfe‘lyl:lgg
over 2 period of five years 1 the eleven states shown in Fig 2”7 The cu T e
total solar radiation 1s shown 1n calories per square centimeter per day Odl:a e
at normal mmeidence at sea level on cloudless dvys for 33 degrees htm; & o ke
calculated for us by Prof Paul Gross, of the Department of (}hermﬁz;1 o
University, from the curses presented by C G Abbot mnlurs hook enty (‘-\ﬂer onth
D Appleton Century Company, Inc New York 1939 p 385 Tug 71
and Rufin Arch Int Med 59 651 1937)
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tients become exposed to the nereasmng ntensity of sunhght
during the spring and early summer, the wute symptoms of
pellagra appear When vegetables nd mlk become more plen
tiful during the summei, the deficiencies are corrected and the
1nerdence of pellagra f ills rapidly, although the sun remains hot
during the months of July wnd August

Chmeal Course After Exposure to Radwnt Energy —The
elimical course of - pellagrin after exposure to sunhght, or to
heat from amy source, 15 fiequently explosive i onset and
Alarmng 1 severity The usual story 15 that an mdividual
subsisting upon 2 deficient diet, with many vague svmptoms,
though stll able to work, exposes limself to the direct rays
of the sun euly in the spring or summer  Within o few hours
2 burmng and itehing sensation 15 noted over the exposed
areas, wlhich 15 followed i twentv four to thirty six hows by
a fiery red erythematous rash  Vesiculation appears accom
pamed by mduration, dry crusts, or secondary infeetion The
bright red erythemn changes to 2 dull bronze, ind finally to a
deep hrown After the imtial ervthema the mouth and tongue
become ted and sore, and diarthea appears Dementin may de
velop without w umng nd 15 1w 1ys an omunous sign

Summary —Our observations support the view of Gold
berger’ that pellagi 1s @ Adeficiency dicese The clinieal pie
ture 15 one of gradually developing lassitude, 1notenia mental
torpot, emotional mstability, v ague digestive symptoms, weak
ness and dizziness, sometimes with, but more generally with
out, loss of weight The tongue frequently shows papillary
atrophy, espectally 1hout the edges In some cases there 1s
roughness of the <hin, of the alte nasi, and over the forehead
and face, ind hypetherntoses may appeut 1 the region of the
hony prominences Although pellagra may be <uspected from
these symptoms ind treated as such, vet we agree with Wood™
and Bass that 1t 15 hazudous to make 4 dirgnosis of pellagra
in the ahsence of tvpreal dermatitis o1 a credible lustory of such
a dermatitis on the exposed surfaces of the body

The elimecal mmpression that exposure to sunlight 15 harmful
to the pellagrin has heen amply confirmed by observations on
ptients under crefully controlled conditions in Duke hosprtal
Along with, or shoithy after, the appearance of the dermnuitis
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one usually observed a fierv 1ed tongue, followed by anorewia,
nausea, vomiting, diarrhea, and, 1 some mstances, dementia
In several cases mn this series, very severe 1llness has followed
relatively short periods of exposme It should he emphasized,
therefore, that the pellugrm should be cuefully protected not
only from the sun but from heat ravs from amy source That
the exposure to sunhght was not excessive 1s shown by the fal
ure of sunburn to develop 1n members of the staff and m stu
dents who weie exposed similarly and simultaneously Further
more, 36 of the patients who showed acute symptoms after ex
posure to <unshine were 1e exposed after the admimstration of
an abundance of the pellagra preventive factor, and 1n no m
stance did either dermatitis or constitutional mamfestations re
cur, showing that thev had heen protected by some factor or
factors in the diet

The Use of Liver Extracts in the Treatment of Pellagra

Historical —The use of liver extract in the treatment of pella
gra was mntroduced by Voegthn®* 1n 1914 While good results
were reported, this form of therapy was not emploved widely
unt1l many years later, probably due to the fact that hiver ex
tracts were not readily available until thes were prepued com
merelally for the treatment of permcious anemia

Powdered Extract —In 1930, Goldberger and Sebrell* showed
that experimental blacktongue eould be pretented and cured
by a powdered extiact of liver (Lally’s 343) Two yeas later
the heneficial effect of tins extract in the treatment of human
pellagia was reported by Boggs and Padget* It should be
noted, however, that their patients weie fed a well Dalanced
diet while recerving the liver extract Since 1t 15 now generally
1ecogmzed that most patients having pellagra will recos er with
out supplemental therapy when fed a general hospital diet, an
aceurate evaluation of the potency of the liver extract used m
therr cases 1s 1mpossible However, the v lue of this pow dered
liver extract has been confirmed 1 one patient reported by us
m 1934* and 1n 2 patients studied by Fouts and Jus assocrates™
1m 1936  All of these patients were subsishing upon a defictent
diet and were studied under carefully controlled conditions

Aqueous Extract of Whole Liver —In 1932, we’ reported the
successful treatment of pellagra with an aqueous extract of
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whole Iver (solution of hver extrict—Valentme NNR) 1n
patients who were subsistmg upon a deficient diet (Table VII)
A total of 22 patients have heen treated with tins extract
doses of 90 ce daily for seven to ten davs  All the patients
m this sextes of cases eifher had fuled to ymprove on the de
fictent diet or else had relapsed nfter exposure to sunshine, and
were consideled therefore smitable cases for study The re
sponse to this therapy was prompt and 1n many mstances dra
matic The glosatis substded withm two to four days, the ap
petite returned after three to five days, the dinrrhea usunily
ceased withmn seven to ten days, and the dementin frequently
cleared after two to three weeks of therapy When the demen
tia had existed for « month or longer, there was rarely any 1m
provement noted Rapid and complete recovery was noted in
20 of 22 ptients, and none relapsed after exposure to sunshine
following the treatment (Table VIIT)

TaBLr VIID
Bagic Dier Witn b auswmne s Liver Extract
(1ce derved from 75 Cm)
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one usually observed a fiery red tongue, followed by anorexia,
nausea, vomiting, diarthea, and, i some instances, dementia
In several cases m this series, very severe 1llness has followed
relatively short periods of exposure It should be emphasized,
therefore, that the pellagrin should he earefully protected not
only from the sun but from heat ravs from anv souree That
the exposure to sunhght was not excessive 1s shown by the fail
ure of sunhurn to develop in members of the staff and m stu
dents who wexe exposed stmilarly and simultaneously Further
more, 36 of the patients who showed acute symptoms after ex
posure to sunshine were ré exposed after the adrmmstration of
an abundance of the pellagra preventive factor, and m no
stance did exther dermatitis or constitutional mamfestations re
cur, showing that thev had been protectcd by some factor or
factors in the diet

The Use of ILaver Extracts 1n the Treatment of Pellagra

Historical —The use of Iiver extract in the treatment of pella
gra was mtroduced by Voegthn® 1n 1914 Winle good results
were reported, this form of therapy was not emploved widely
untll many vears later, probably due to the fact that liver ex
tracts were not reachly available until they were prepired com
mercially for the treatment of pernicious anema

Powdered Extract —In 1930, Goldberger and Sebrell*® showed
that expermmental blachtongue could be pievented and cured
by 1 powdered extract of Liver (Lallv’s 343) Two vears later,
the beneficial effect of this extract m the treatment of human
pellagra was reported by Boggs and Padget® It should be
noted, however, that their patients were fed a well balanced
diet while recciving the Irver extract  Since 1t 18 now generalls
1ecogmzed that most patients having pelligra will recover v 1th
out supplemental therapy when fed a general hospital diet, an
accurate evaluation of the potency of the hiver extract nsed 1m
therr cases 15 impossible However, the value of this powdered
lLiver extract has been confirmed i one patient reported by u:
1m 1934* and 1m 2 patients studied by Fouts and his ssociates
m 1936  All of the<e patients were subsisting upon deficient
diet and were studied under carefully controlled condifrons

Aqueous Extract of Whole Liver —In 1932, we’ reported thcfe
successful treatment of pellagra with an aqueous extract o
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whole Iiver (solution of liver extract—Valentine NNR)
patients who were subsisting upon a deficient diet (Table VIL)
A total of 22 patients have been treated with this extract i
doses of 90 ce dwuly for seven to ten davs All the patients
m this series of cases erther hnd failed to improve on the de
fictent diet o1 else had relapsed after exposure to sunshine, and
were considered therefore swtable cases for studv The re
sponse to this therapy was prompt and 1n manv 1nstances dra
mutic The glossaitis subsided within two to four days, the ap
petite returned nfter three to five days, the diarrhea usually
ceased within seven to ten davs, and the dementa frequently
cleared after two to three weeks of therapy "When the demen
t14 had existed for « month or longe:, there was rarelv any 1m
provement noted Rapid and complete recovery was noted in
20 of 22 patients, and none relapsed after exposure to sunshine
following the treatment (Table VIIT)

TasLe VIIL

Basic DiEr Wirit VALENTINE § Liver EX7rACT
(1ece derved from 75 Gm )

BEFORE TPEATMENT iﬁi:ﬁ AFTER TREATMENT AFTER EXPOSURE
z B z
EERE el 2|2 E|B| 5% |5 |8
ielglsl o188 5| S|8|&|5)|8
Slel8l%lc|sia|sl812 81358 1%
5.08) +] + 4] O+ ++ 90 810 0 0} 0) 0 [ 0 0
54063 + 4+ + 90f 10 ) 0 0 el 610 0 0 0
58663 (A) [+++[s+4] ++|vasforol 5o jo| ol oo o0 o0
16448 FH4|+E4]) 4] +4 9022 0 0 0] 0] - -1~ -
20185 + 4+ Of+++f 90| 25 0 0 o of - - - -
2721, {4 +| ++4| 901 10| 0 0 of 0| - - - -
25823 e+ + + + 90| 16| 0 0 of 0| - - - -
21054 +|+++] ++] +4) 90| 10 [ 0 of 0} - - - -
25528 wel 4+ 0] oo 7|olo| of ajo|olo]oe
66887 4| 4] +4| 4+ 90710 | O 0 of 0{ 0 0 0 [}
20982 +f +4leeslyaal 001100 O Q # 0i ¢ [\ 0 1]
68337 vr| + 44| ol ools| oo o cteloe|o]| o
13113 of + of «« 00| 8{0ofo| o of-i-|=]-
10052 of + + soojo]o|o] o ojefofo]o
13011 4 +| o «ijoof0j0e 0] o ojo|o|o]o
13758 P N A I I S I N T I N B I B
15803 of v+ <+l ++f00j2070 0] 4 0| |2}~
5339% 0| ++4| ++ + 9010 0 0 0f 0] ~ - - -
26017* + 4 4+ 4 + 90| 10 { + 0 o 0] - - - -
4866 ++] o+ L] ol 90| 10§ © 0 0] 0] - - -
11803 O] ++ ++[+++ 90 I0{ O 0 of 0] o0 0 0 0
53840 +4+| +4l+++1 +4] 00 510 0 0f 070 0 n 0

*Dled A alcoholic

In this and in all subsequent tables + mean: ositive reac
and - et tecter nt ta! 8 o I € tion 0 a negative one



216 CLINICAL PELI AGTA

Parenteral Extracts —The beneficial effect of parenteral ex
tracts 1n the treatment of pellagra when the patient 1s subsisting
upon a general diet was first reported m 1933 by Ramsdell and
Magness ° This was soon confirmed by other ohservers ™ *
104 133 Qregtoz 0t 108 gnd s associates used large doses mtra
venously with diamatie results, and report a reduetion in mor
tality from 32 to 6 per cent with this method of therapy™*
However, 1t 1s 1mpoitant to note that Ins patients were fed a
well balanced diet, and therefore the recovery of these patients
cannot be attributed entirelv to the Iiver extiact

TIn our studies with the patient subsisting upon a deficient det,
the parenteral extinets were found 1o be onlyv partially effective
m mdueing a remission *  The acute glossitis subsided promptly
m 18 of 23 patients It was noted that failure of the tongue to
mmpiove occurred in those patients recerving the extract derved
from less than 400 Gm of hiver There was hitle 1f v m
provement 1n the appetite, even after enoimous doses of liver
extract, a 1esult which 1s m sharp contiast to the eftect of liver
extracts 1 the t1eatment of pernicious anemia and spiue No
constant effect upon the diarihea was observed, but 1t was our
mmpression that the 1miger doses of liver extract, given par
enterally, usually resnlted 1n 1mp1 oy ement

Multiple Deficiency Theory —The failure of the puenteral
liver extracts to eftect the complete recovery, which had been
observed after the use of the aqueous evtract (solution liver
extract—Valentine N N R ), suggested (1) that the liver ex
tract to he effectine, must be given orally, or (2) that the
process of preparation some factor present 1 the aqueous ex
tract was either dicearded or destioved * ®

To test the first hypothests, a patient was given 140 ce dailv
of Lilly’s mtramusenlar extract orally for <in davs This
~mount represented a duly dose of extract dermed fiom 700
Gm of liver, a total dosage of 4,200 Gm This proved tot ¥
meffective mm curing the disease It seemed probable, therefore,
that the missing factor had been diccarded in the process of
preparing the paienteral extract The addition of 95 per cent
aleohol to 1 aqueons extract of liver 1esults m a clear Super
natant flud, contruning most of the pernicious anema factor,
and a dark brown viseid residue  Tlis supernatant flumd forms
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the has:s of all parenteral extraets Stmples of the residue weie
furmshed us by two manuf wturers,* and these were used m the
trentment of 13 patients S1x patients recerved the Valentines
residue m doses of 90 ¢ ¢ daily, an amount derived from 680 Gm
of iver TFour patients recovered completely and 2 were un
wmproved The 1emaimng 7 patients recens ed varsing doses of
the Lederle residue Three recovered 1 mmproved, md 3 were
ummproved It was noted that those who recovered had re-
cerved the residue derrved from very large amounts of liver
(19,000 to 28,000 Gm ) With one exception, those who recerved
the mater1al derrved from less than 10,000 Gm of Iiver failed to
mprove or 1elipsed nfter exposwe to sunshme This residue
(Lederle’s) 1 daly doses of 90 ce (derned from 2,380 Gm of
Iiver) promptly 1estored the blood to normal levels in one ease
of permelous nemin and 1n one ease of sprue  This would 1n
dieite that, in large doses, the residue contains both the per
meions anemia and pellagra factors

Sinee 1t had been ob<erved that the mtramuscular extrict was
onlv partially eftective and the residue meffective 1n small doses
i curing pellagra, the combination of the two was used n 4
patients  One patient recenned 24 ¢ ¢ of Lederle’s restdue (de
rived from 768 Gm ) duly without improvement He recovered
promptly after the addition of 1 ce (derived from 100 Gm)
of Lederle’s mtramuscular extract duly  Thiee other patients
were given the mtiamuscular Lederle extract first, this resulted
m marhed 1mprovement 1 the tongue and the dinrrheq, but did
not affect the anorexia Furthermote, 2 of these 3 patients had
2 relapse when exposed fo sunshine The intramuscular extract
was discontinued and small doses of the Lederle residue (24 to
30 ce daily) were given for eight to ten days One patient 1m
proved shightly, one rem-uned unchanged, and one became defi
mtely worse When the intramusculu extiact ind the residue
were given stmultaneously in doses which had previously proved
meftective when admimstered alone, dramatic recovery oc
curred

Treatment of Experimental Blacktongue With Liver Ex
tracts —Studies on dogs with experimental blichtongue have
been carried on sumultaneously with the clinical studies on pel

*Valentine Meat Julce Company and Lederle and Biological Laboratories
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Parenteral Extracts —The beneficial effect of parenteral ex
tracts 1n the treatment of pellaga 1 when the patient 1< submsting
upon 1 geneial diet was first 1eported m 1933 by Ramsdell and
Magne~~ © This was soon confirmed by other observers® «*
1o Qpres™ ™ 1 aid lus ascoeintes nsed large doses mir
venousiv with diamatie results and repoit a reduction i mor
talitv from 32 to 0 per cent with tlns method of therapv'®
However 1t 15 important to note that lus patients were fed 2
well balanced diet and therefore the 1ecovery of these patients
cannot be attubuted entirely to the Iner extract

In om studies with the patient subststing upon 1 deficient diet
the parenteral extiacts were found to be onlv parhally effective
i mdueing 1 remssion  The acute glossihis subsided promptiv
n 18 of 23 patients It w1s noted that failure of the tongue to
mprove ocem1ed m those patients 1ecern ing the extract derived
from less thin 400 Gm of Iner  There was hittle 2f amv m
provement 1n the 1ppctite even ifter enormous doses of Iner
extract A 1esult which 15 1 <hup eontr st to the effect of ver
extracts m the tieatment of peimcious anemna and sprue Mo
con~tant effect upon the diattheq was observed but it i~ owr
mpression that the Iniger doses of liner extinet gnen par
enterally usuali 1esulted m anpiros ement

Muitiple Defictency Theory —The fulme of the parenteri
liver extracts to effect the complete 1ecovers which had Teen
ob~enved 1fter the use of the agueous extract (solution hver
extract—Vilentme NN T) suggested (1) that the Iner e
tiaet to be effective must be ziven onilhv or (2) thatm the
process of preparntion some fictor present i the aqueous €3
tract was ertther discuded o1 destioned ¢

To test the first Inpothesis « patient w1 grven 140 ec dalv
of Lallv’s mtramuscular extiaet orallh for s dns T}“‘
amount 1epresented 1 daily dose of extiact derned from 00
Gm of Iner a total dosage of 4200 Gm Tlus proved totallv
meffectine m curmg the diserse It scemed probable, thercfore
that the mssing factor had heen disended m the proces ©
preparmg the parenteral extriact  The ddition of 93 per cent
aleohol to n aqueons extiact of hiver 1esults i a4 elen Super
natant flmd contunimg most of the Pperniclous anemi factor

and 1 dark hiown vi~ad residue  Tlns supernatant flmd form~



STUDIES AT DURE UNTVEPSITY 217

the basis of all parenteral extracts Samples of the residue wele
furnished us by tw o manufrcturers,* and these were used m the
treatment of 13 patients Six patients recerved the Valentmes
residue 1n doses of 90 ¢ ¢ daulv, an amount derrved from 680 Gm
of Iner Four patients 1ecovered completely and 2 were un
mproved The remaining 7 patients 1ecerved varving doses of
the Lederle 1esidue  Three recovered, 1 improved and 3 wele
unmproved Tt was noted that those who recovered had re
cerved the residue derived from very large amounts of lver
(19,000 to 25,000 G ) W 1th one exception, those who received
the material deris ed from less than 10,000 Gm of iver fuled to
mpiove or relap-ed after exposure to sunshine This residue
{Lederle’s) 1 d-ulsy doses of 90 ¢ ¢ {derived from 2,830 Gm of
liver) promptlv restored the blood to normnal levels m one ense
of permieious anema and 1n one ¢ase of sprue  This would 1
dicate that, in large doses, the residue contauns hoth the per
melons anem and pellgia factors

Sinee 1t had been observed that the mtramusenlar extract was
only partially effective ind the residue meffective 1n small doses
1 curing pellagra, the combination of the two was used m 4
patients One patient recerved 24 ¢ ¢ of Lederle’s residue (de
rived from 768 Gm ) daily without improvement He recoyered
promptly after the addition of 1 ¢c (derived from 100 Gm)
of Lederle’s mtiamusculm extract daly  Three other patients
were given the mtramusenlar Lederle extract first, ths resulted
m marhed ymprovement 1n the tongue and the diarrhea, but did
not aftect the anorex1n  Furthermore, 2 of these 3 patients had
a relapse when exposed to sunshune The mtramuseular extract
was diseontinued and <mall doses of the Lederle residue (24 to
30 cc daily) were given tor exght to ten day<  One patient 1m
proved shghtlv, one remuned unchanged, and one became deft
ntelv worse When the intramuscular extract and the residue
were given simultaneously m doses which had previously proved
meffective when admimistered alome, dramatic recov ery oc
curred

Treatment of Bxperimental Blacktongue With Iaver Ex
tracts —Studies on dogs with experimental biacktongue have
been carried on sumultaneously with the ehmieal studies on pel

Valentine Meat Juice Company 3nd Lederle anl Blological Laboratories
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Parenteral Bxtracts —The beneficial eftect of parentera e
tracts m the treatment of pellagia when the patient 15 stbsasting
upon a general diet was first 1eported m 1933 bv Ramsdell and
Magness ® Tlus was soon confirmed by other obseryers® # m
1438 Sprest® % and s associates uced large doses mira
senously with dramatie 1esults, and 1eport a reduction m mor
tality from 32 to 6 per cent with this method of therqpy's
However, 1t 1s 1mportant fo note that lus patients were fed 2
well-balanced diet, and therefore the recovery of these patients
cannot be attributed entirely to the hiver extract

In our studies with the patient snbsicting upon 1 deficient dut
the parenteral extracts were found to be only partially effectine
in mdueing a1emission®  The acute glossitis subsided promptly
m 18 of 23 patients It was noted that failure of the tongue o
mprove occuired 1n those patients 1ecersing the extract denved
from less than 400 Gm of Iiver  There was httle if anv m
provement 1 the appetite, esen after enormons doses of hser
extract, a 1esult which 1s 1 shaip contiast to the effeet of Iver
extracts m the treatment of peimerons anema and sprue Mo
constant effect upon the dintihea was observed, hut 1t was oF
mmpression that the larger doses of liver extraet, gisen it
enterally, usuaily 1esulted in 1mproy ement

Multiple Deficiency Theory —The falure of the porenters!
liver extracts to effect the complete 1ecotery, whiel Tiad been
obsersed ifter the use of the aqueous extract (solution Trver
extract—Valentine NN R ), suggested (1) that the Jiver €y
tract, to be effectrie, must be gnen onalls, or (2) that the
process of prepaiation some factor present i the aqueot &
tract wns either disearded or destroved * * "

To test the fitst hvpothess, 1 patient was given 140 ¢¢ (3;;“
of Lally’s intramuscular extiact orally for sy dus
amount represented a duly dose of extract derrs ed fmmi '\‘“y
Gm of liver, v total dosige of 4,200 Gm Tius prot ed wfm
wmeffectrye m curing the discase 1t scemed probable, ﬂ]ele« o
that the mussing factor had been discarded m the ?IO;: cen
prepaing the puenteral extiact The addition of 957 apt

aleohol to an aqueous extract of livey results m 2 clear e
natant flud, cont uning most of the permieions anemmd pt
nd a dark brown vicerd residue Thas supernatant fi
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the basts of all puenteral extracts  Samples of the residue were
furmshed 1s by £ o manufacturers,® wnd these were used m the
treatment of 13 patients Six patients 1eceived the Valentmes
residue 1n doses of 90 ¢ ¢ daily, n amount derived from 680 Gm
of Iner Tour patients recovered completely and 2 were un
mmproved The 1emumng 7 patients recerved varving doses of
the Lederle residue  Thiee recosered, 1 mmproved, nd 3 were
ummproved It was noted that those who recovercd hid re

cerved the residue derived from very large amounts of hiver
(19000 to 28000 Gm ) With one exception, those who recewved
the mater11l der1y ed from less than 10,000 Gm of liver failed to
improve or relapsed after exposure to sunshume Tlus residue
(Lederle’s) 1n d-uly doses of 90 ¢ ¢ (derived from 2,880 Gm of
liver) promptly restored the blood to normal levels 1n one case
of permelons anemiq and 1 one ease of sprue  This would 1n

dieate that, 1n large doses, the residue contun< both the per

nicious anemt "md pelingra factor-

Sinee 1t had been observed that the mtramuseunlar ¢xtraet was
only partially eftectis e and the residue 1meffectis e 1n small doses
i curning pellagra, the combmation of the two was used mn 1t
patients One patient recerved 24 ce of Lederle’s residue (de
rived from 768 Gm ) daily without improvement He recovered
promptly after the addition of 1 ce (derived from 100 Gm )
of Lederle’s mtramuscular extract daily  Three other patients
were grven the imntiamuseular Lederle ¢xtract first, this resulted
m marked mmpros ement 1n the tongue and the diarthea, but did
not affect the anorexia  Furthermore, 2 of these 3 patients had
. relapse when exposed to sunshine  The wmtearsusculag evtract
w15 discontinued and small doses of the Lederle residne (24 to
30 ce dmly) were given for eight to ten davs  One patient 1m
proved shightly, one remained unchanged, and one hecame defi
mtely worse When the mtramuseular extract and the rewdue
were given sunultaneously i doses which had previously proved
meffective when admumstered alone, dramnatie 1ecov ery oc
curred

Treatment of Experimental Blacktongue With Iaver Ex
tracts —Stucies on dogs with experimentl blachtongne have
been carried on simult wneounsly with the chmeal studies on pel

Valentine Meat Juic Combany and Lederle and Biologieal Laboratories
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lagia  The first experiments showed that the standard basie
diet No 1 (Table VII) would produce blacktongue 1n thirty to
forty days when fed to dogs® When we began our studies,
there was some confusion 1 the Literature on expermmental
blacktongue, since Chittenden and Underhull™ produced this
condition by feeding a diet deficient 1n cod hiver o1l but contamn
mg veast and red meat, while Goldberger and Wheeler*® pro
duced blachtongue on a diet which had an abundance of cod
Iiver oil but contamed no yeast or red meat Smth, Persons,
and Harvev® repeated both sets of expertments and found that
the Goldberger tvpe of hlacktongue was the true analogue of
pellagia

The various types of hiver extracts used on patients wiih
pellagra were assaved on dogs with expermmental blachtongue
by Harvey, Smth, Persons, and Buins ° Therr results in dogs
corresponded to those obtained in patients The simple aqueous
extraets of the Valentine type were vervy eftective mn cuning ex
perimental blachtongue, the parenteral extracts were only par
tally eftective The results were apparently quantitative, and
doses estabhished on 1 per kilogram basis could be transferred
fiom dog to man This quantitative study of hiver fractionms
gave a bachground for a 1apid assay of nicotinie aeid, with the
establishment of an aceurate dosage, before we applied 1t to the
treatment of pellngrn

Summary —When any of the pirenteral lhiver extracts are
used 1n conjunction with a well halanced diet, prompt recovery
usually takes place, but if the diet 15 deficient in the pellagrn
preventive factor, these prepirations are onlv partilly effec
tive Entiacts of whole liver, however, are curative even when
the patient or dog 1s subsisting upon a deficient diet These
observations suggested that two or more factors wlnch are
necessary for the cure of the disease are present m hiver

The Use of Nicotime Acid 1n the Treatment of Pellagra

Historical —Nicotimie acid has been hnown to chemusts for
many years, and 1s prepared commercially by the oxidation of
mcotme It 15 mterestimg to note that Funk™ 1solated meotimie
acid from sources rich m the vitamin B complex m 1911, but dis
carded 1t because he 1ecogmized that 1t was not the anty bertbert
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vitamum which he was «eeking  The sigmficance of this finding
was overlooked completely until mterest m meotime acid was
revived by the demonstration that 1t formed - part of a co
enzyme necessuy for hife *** Shortly afterwards, Kmght ®
discovered that meat estract could be repliced bv thiammn
chloride (B,) and meotinie acid in the cultivation ot staphylo
cocel

Approaching the problem fiom « different viewpoint,
Mueller™ observed that hver extract stimulated the growth of
diphtheria bacilh  He 1solated meotime acid from a parenteral
traction of liver and found 1t just 1s effective as the liver extract
m stimulating the growth ot this orgamsm

Origivar,  Srupes 1N ANmmars —Working  independently,
Elvehjem and his assoctates ® * ted micotinie acid to dogs with
expermmental blachtongue and produced « dramatic recovery
Thev then 1solated nicotinie 1e1d ammde from a fraction of iver
Inown to be effectrve i the treatment of blacktongue This
epoch making discovery of Elvehjem was soon confirmed by
other mvestigatorg 28 25 *% 02 90 98 13 L DPany gnd Subbarow
tound thit nicotnte acid was wneffective 1n the treatment of so
cilled ““rat dermititss” and ““chick dermatitis’” which at one
time were considered analogues of human pellagr«

OricINAT STUDIES IN HUMAN PELLAGPA ——The benefic1al effects
of micotinic werd m the ticatment of human pellagra were demon
strated independently nd simultanesuslv by four different
groups of worthers The fist published report showmg the
potency of this materinl was by Fouts and his associates® m
November, 1937 On December 18 1937, there appeared two
communieations, one by Harris*® and the other by Smith, Ruffin
and Smith,® reporting the effcctiveness of nicotime acid m pel
lagra  Spies, Cooper, and Blanhenhorn'® reported 4 series of
17 cases 1n Februuy, 1938 bince then there have been numer
ous reports ot the successful nse of nmicotime acid 1n the treit
nlent ()f Pell'lgll 11 3¢ 5 b 0 7R 105 108 207 115

It 1 of interest to note that deses of 500 to 1,000 mg per day
were emploved by Fouts and hns 1ssomates, by Harms, and by
Spies, Cooper, and Blankenhorn In contrast to these large
doses, the paticnt reported by us 1ecovered promptly after the
admimistration of only 70 mg per day  The efficacy of this



220 CLINICAL PELLAGPA

small dose has been confirmed hy subsequent studies at Dule
Hospital® and by France, Bates, Barker, and Matthews®* of the
Johns Hophins Hospital

Experimental Studies 1n Amimals —Harvey, Smith, Persons,
and Burns™ devised a method for assaying the blachtongue
cutative dose of liver extracts The curative dose for the dog,
caleulated on the hasis of lalograms of weight, was proved to
be applicable to the tieatment of patients with pellagra
When Elvehjem and his associates ® 1eported that nicotmie
acid cures experimental blacktongue, 1t seemed advisable fo
deternune by this standardized method the optimal and mmmal
curative doses for the dog before attempting to treat patients
with this new diug Margols, Margohs, and Smith® treated
26 dogs 1n 35 attacks of acute experimental blacktongue with
nicotimie acid and compared the results with those obtamed in
18 dogs treated with the most effective liver fractions The
daily dose emploved 1n the dog varied from 01 mg to 10 mg
per hilogiam of body weight The 01 mg dose faled to cure
and the 0 2 mg dose was only slowly effective Doses of 05 mg
resulted m rapid and dramatic cure, and doses twenty times as
laige (10 mg ) were no mote effectne (Fig 25) In one series
of experiments, the micotinic acid was dissolved in phystologie
<alme (085 per cent) in a concentration of 5 mg per ce, md
after sterihization by boihng o1 tutoclaving, was given imtra
musculaily to one group of dogs and orally fo another At a
level of 1 5 mg per hilogram the oral treatment w s as effective
as the parenteral Intratenous treatment in dogs was harmless
and effective but failed to induce the red reaction in’the shin
which was later found to be a constant phenomenon when nico
time aeid was given intrasenously to pitients

Excrerion or Nicorinic Acip 1% Tue Urine —Nieotmie acd
when fed to dogs 15 excreted 1n the urme as (1) free meotimie
aeid, (2) trigonelline, and (3) mecotinuric acid® ©* Attempts
have heen made by Vilter, Spies, and Mathews’ ! to measure the
excretion of nicotime acid 1n the urme The figures on nicotime
acid exeretion 1n normal mdividuals, published by these authors,
could not be confirmed 1n the Biochemical Laborators at Duke
Umntersity on attempting to apply the analvtieal techmque de
seribed by them A method based upon the well hnown reaction
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of pyridme denvatives with eyanogen bromde and amhn has
been worked out by Perlzweig and Levy” md 1s bemng employed
now for the study of the excretion of micotinic acid nd 1ts de
rivatives under normal and experimental conditions Fraser®
has measured the excretion of meotime acid and related sub
stances m dogs’ urine bv testing for then growth stimu
lating properties on dysentery bacilli They found that the
grow th factor decreased as the dogs developed blacktongue and
was 1estored to noimal after tieatment with nicotime acd
MeCrea** noted that meotime acid 1n doses of 1 to 2 mg per
Lilogram 1ntravenously produced a transient but defimute m
crease 1 blood piessure in eats and dogs

Toxicrry 1v AwiyaLs —Chen and his associates™ found that
continuous treatment with 2 Gm of meotime acid daily pro
duced death 1n two dogs Unna Klaus,” howeser, obseryed that
dogs were unaffected bv the admimstration of sodium meotinate
mn doses of 1 Gm per hilogram given daily for several months

The Relationship of Nicotime Acid to Coenzymes —Very little
1s known about the action of mieotinic acid and 1elated com
pounds i the body  Warbuig’s' ® and von Euler’s ® coenzymes
are simlat to, 1f not identical with, the V factor needed for
growth of II parawmfluenzae Kohn® studied the concentration
of coenzvme like substances 1 his own blood while subsisting on
2 modification of Ruffin and Smmth’s standard basie diet for a
period of fortv davs The coenzyme like substances never went
below the normal level but could be increased by 50 per cent
within two days by taking 20 mg per hilogram of weight within
a twenty-four hour period Some of the pellagrms studied by
Kohn showed a decrease 1n the level of the coenzvme lihe sub
stanee, and all of them responded with 2 ripid 1ncrease 1n this
substance when given meotmic waid  The rapidity of the 11se
was roughly parallel to the size of the dose

Effect of Nicotimec Acid Upon Normal Individuals —In an
effort to determine the effect of large doses of meotime acid 1
normal mdividuals, 13 medieal students, who yolunteered, were
selected for experimental study Ten were given 1 Gm of
nicotinic acxd per day 1n capsules, divided into four doses, and
3 were given lactose 1n sumlar eapsules, so that the student was
unaw are of what he was recerving  The three controls exper:
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enced no reactions whatever Eich of the students tahing
meotime ac1d eomplaied of flustung of the face and nech How-
ever much more ertous svmptoms were noted marked mental
depression epigastric distress, substernal oppression, headache,
nrusea, ind vomiting (Table IX) Although the experiment
was plimned for ten davs, 5 of the students felt <o badiv that
thev stopped taking the eapsules after the second dav

TasLe IX

SYMPTOMATOL0GY OF 10 MEDICAL STUDENTS AFTEP INGESTION OF 1 Gat oF
Mcorrsic Acp Damwy (250 Me 4 Trues 4 Day)

Flushing of face and nech 10
Las itude and mental depres 10n
Burning in epigastrium
Palptation

Cyano 13 of nals

Substernal oppre sion

THeadache

Nau ea

Dyspnea

Y omiting

Five of the ten etudents felt o badlv that thev
1 continued the experiment after the <eeond dav

I s B3 191519 €3 e T

Tn contrast to these ohservahons, Bean® reports that hitle or
no 11l effects were noted after the uce of large doses 1n normal
mdnviduals He states  “We have given 4 single oral dove of
15 Gm, we have given 17 Gm dulv for 10 davs and we
hate ginen 1 Gm dwuly for six weehs to normal adults with
out anv evidence of deprescion, evanosis, or marhed gastro
intestinal disturbance, and no other esent besides the flushing
rise 1n shin {empernture, and occaviomal epigastric distress
which we have <hown to be assouated with inereased peri-
talsic 7’ However, Svdenstricher and his associates' fonnd
that 025 to 1 Gm doses m normal confrols produced defimte
toviec svmptoms sumlar to those reported bv us Thev state
““Doses of 250 to 1,000 mg caused inecreased flushing with pun
fal paresthiesias, salivation shght tachveardia and mn two in-
st inees dvspne and substernal oppression 7’

The observations made at Duke Hospital, and those of Svden
stricker, would mdieate that micotyme acid 1s defimtelv toxie
and the mdisermmnate use of large doses 15 to be avorded

Dosage m Patients —Atter 1t had been determined that the
dog curative doze was 05 mg per hilogram of bods weight, 1t
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was decided to use thiee tmes this dose or 15 mg pet hilogram
daily m the treatment of human pellagra In the patients
studied, this amounted to 100 mg or less per dav  Tlus dose
was found to be highly effective m enitically 11 patients when
admimstered mn solution erther orally, mtrunuscularly, or m
travenoushy  The drug 15 not 1eadily soluble, and, when grven
m tablets or m eapsules, less satisfactory results were obtamed
When used orally the dose should be larger, 100 mg two or
three times daily, because of 1ts 1elative insolubility

ottt ot
{After Ruffin

Fig 26 —Dermatitrs :zddosr::& ofslg:;xtlll}s ;\1; C:]:I“; :?91:03 {3‘;3:1)9 XI)

Preparations of Nicotime Acid —Nicotime acid 1s av ailable
commereally m erystallme form, m tablets, and 1 capsules
It 1s poorly soluble 1 water and 1 physiologie saline, and, m
general, one can dissolve only 5 mg per ce  This solution caltl‘
be sterihzed by boiling or by autoclaving®™ without loss o
potency and can be kept for weeks without deterioration The
solution made from the erystals 1s probably the most economt
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cal preparation for hospital use T'or oral admimstration, the
drug showld be dis~olved 1n water The prenteral preparation,
however, shonld be made with normal saline

Methods of Admmstration —For eritieally 11l patients, the
intravenous admimstration of meotimie ned 1s laghly desirable
The solution <hould be added to 500 ¢ ¢ of 5 per cent glucose in
normal sqlime and adnnmstered slowly This 1s almost 1n
vanably accompamed by 1 marked fluching of the face and
neck, and frequentls of the entne bodv, which fades fter fifteen
to twenty munutes The patient experiences, s a rule, 1 sub
jective gensation of warmth and tinglhing of the skan, and ocea
stonally an urtieir1a appers which <oon subsides  The glucose

rr—— -

Fg 27 —Same patient 23 shown wn Fig 26 after treatment with mcotime and
(After Ruffin and Smith “South M J 32 40 19:9)

and <nlime should be used not only s 1 vehicle for the nicotime
acid but aleo to combat the dehvdration and acido=is whieh
usually are present 1n seyere (ases

Unfavorable reactions 1ie 1are when the drug 1s given orally
m doses of 100 mg Tt 15 more desirable to give 100 mg three to
fowr times 1 dv rither than - single 1arge dose  Doses of 250
mg have heen found to cause verv unpleasant symptoms n
normal individuals It al<o has been noted that the drug 1s
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tolerated better when given atter meals The fact that flushing
oceurs after the igestion of the drug does not indicate neces
sarily that an adequate amount hins been absorbed, beeanse 10 to
15 mg given mt1avenously will produce sumlar flushing
Pellagrins Treated Wath Nacotime Acid —From Nov 1, 1937
to Nov 1, 1938, 85 patients with pellagra have been stud;ed at
Dule Hospital All patients 1n tlis aroup had the chaiaeter
1stic dermatitis ind one or more constitutional symptoms How-
cvel, 40 of these were considered to be either mld or subsiding

i

#

o

Ly
s

o
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| t\’\{ BT
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o

Fig 28 —Dermatitis on dorsum of hands mn Cace 98075 (Table \I) (After Ruffin
and Smith  South M J 32 40, 1939)

cases and were not meluded m this studs  The 1emumng 45
patients were hospitahzed  Eighteen of these patients had com
plicating diseases 1endering them unswitable for expermment il
study, wnd therefore were fed wn amphified diet  Seven of thus
group were gnen meotinie nad, 30 to 80 mg duly, wmd re
covered Eleven were treated with various extiacts of Iiver
On¢ patient 1 this group was moubund wnd died twelve homs
after admission  Another died of generalized penitomtis  The
other 9 patients recovered
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The vem uning 27 pitients wete fed 1 basic det, dehorent 1n
the B comples {Table X) The necescits of dumenstrating that
the pitient hid actrve pelingr before attemptmg the o1 inrhon
of ans enrative matetial hs heen emphasized m previous pub
lications * * Tn this group, 10 pitients mmproved on the hsie
dret or tarled to 1elapse after exposune to sunshine  Thev were
then fed an amphfied diet supplemented by mcotme aed and
all made 2 sitisfactory 1ecovery  The remuning 17 patients

Fig 29-—8ame patient as shown 1u Fig 28 after treatment with meotinte amd
(After Puffin and Seuth  South M J 32 40 1939)

were conardered as active pellagiims and <utable (rses for studs
It shonld be anphuazed that of 95> patients sufermg from clim
cal pellagra only 17 were found switable for the eritical evalua
twon of the therapeuttc efficacy of mcotinc actd  The 1esults of
treatment w these 17 eascs ire shonn wm Table \I (Tugs 26
27, 28, and 29)

Effect of Treatment —The response to ticitment with nico
hme aeid wsually 15 pompt and 1 manv mstances dramatic
Desperately 1ll patient., who undoubtedly wowld hiave died be
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fore the discovery of the value of the diug, have been restored
to health bv ats use It should be pomnted out, however, that
pellagra, as m other vitamin deficiencies, 1f the disease has
progressed heyond a certain eritical pomnt, therapy 1s of no
avall and the patient succumbs 1n spite of treatment

Grosstris —The first noticeable effect of the treatment 15 on
the glossitis  Within twenty four hours the fiery redness of the
tongue disappears, and uleers benenth the tongue and on the hps
usually heal after three to five days (Table XIT) Accompany
mg these changes, the patient experiences a marked and most
gratifving relief  The papillae will regenerate within seven {o
tourteen days

Axorexia —The anolenia whieh 1s a very constant symptom
m aetive pellagra disappears after a few davs of tieatment ex
cept 1n 1n oceasional patient 1n whom other deficiencies, espe
cially By, co exist  In these cases the appetite mav not return
until the micotimic acid has been supplemented by thiwmm
chloride Occastonally the anorexia reappears wlile the patient
15 bemg treated with nicotime aeid The admmstiation of
thiamm chloixde at this pomf usually w11l result 1n marhed 1m
provement

Navsea axp VoMITING —Nauser and vomiting are not seen
frequently and occur only 1n the acutelv 1l patients These
symptoms usually subside promptly after the administration of
nicotimie acid, 2long with the general improvement 1n the pa
tient

Diapy 5Es —Iarrhen 15 by no meqns 4 constant sympiom
mld or moderately sesere pellagrins (Table XII) It 1s gen
erallv present 1 very 11l patients, and 1ts dey elopment <hould be
1egarded as an ommous sign It subsides as o rule five to ten
days after the admumsti ation of mcotime 2cid

Psycroses —Mental svmptoms are extremely common, vary
g from nervousness and rrtability to actunl psychoses with
delusions and halluemnations  With the exception of 1its effect
upon the glossitis, the change 1 the patient’s mental condition
following the use of micotmic acid 1s the most spectacular and
dramatic 1esult of the trentment Within fom to five days after
1ts admimstration, patients who had been completely disoriented
and irrational become entirels normal In our experience with
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nicotinie aeid, the psychoses have 1esponded to treatment (Table
X1I), but 1t would be hazardous to predict that psychoses which
have been present for months will improve m a similar manner
The first published 1eport showing the beneficial effect of nieo
tinie acid m the treatment of the psychoses of pellagra was by
Smuth, Ruffin, and Smith 1n December, 1937 % Since then thus
observation has been confirmed by various obsgersers® ™ 15
The most extensive studies ot the cffect of nicotmie acid on the
psychoses of pellagra are by Matthews ° and Spies and his asso
ciates 1

In a report by Jolliffe, Bowman, Rosenblum, and Fem (J A
M A 114 1940), 150 patients having what 1s called an “en
cephalopathie syndiome’ are discussed This syndiome 15
characterized by ‘‘clouding of consciousness, cogwheel rigidits
of the extremitres, and uncontiollable grasping and suching re
flexes,”” and oceurs usually 1n ehrome aleoholies with or with
out pellagra Tieatment by parenteral fluds alone or with
thramin chloiide did not prevent the death of 60 out of 62 con
secutnve patients In contrast to this the admmmstration of
nicotinie acid 1n doses of 100 to 200 mg by mouth every hour
for 5 doses 1esulted 1 1ecovery of 15 out of 22 patients The
authors consider this syndrome 2 mamfestation of a total mco
timic acid deficiency

Dermatrrts —It has been pointed out earlier m this discus
ston that there are four types of dermatitis seen 1n pellagra
(1) the 1ash over the exposed sutfaces, (2) the thichemng and
pigmentation over the bony prominences, (3) permeal and geni
tal lesions, and (4) sebaceous gland changes over the face

The rash over the exposed surfaces tends to fade when pro
tected from the 1avs of the sun  However, when secondary 1n
fection 15 present the rash will persist for weeks or months
unless some cuiative substance 15 given  Following the admin
1stration of aqueous extracts of whole liver, the rash usually
1mproves within a few days, but 1t may requue seven to four
teen days before disappearing completely It 1s of the greatest
interest to note that no matter how severe the lesions may ap
pear, healing 1s always complete and scais are rarely 1f ever
seen The dermatitis heals after treatment with mcotime acid
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but usually somewhat more slowly than when aqueous extracts
of whole liver are employed (Table XII)

The lesions over the bony prommences subside after seven
to ten davs, and the gemtal lesions require abouf the same
length of time

The seborthea over the tace clears up after four to seven
davs of treatment with the liver extracts and will also respond
to trentment with meotime acid, althongh 1t 15 our 1mpression
that these lesions persist longer under meotime 1c1d treatment
(Table X11)

The Use of Related Pyndine Compounds 1n Blacktongue and
Pellagra

Woolley, Strong, Madden and Elvehjem® tound nicotine 1c1d
amde, diethyl amide of meotime nexd (**corunine’’), and beta
picoline effective 1n the treatment of experimental blickiongue
Pieolimie acid, 1sonicotinie acid, nipecotie acid, quinolinie acid, 6
methy] nicotinie aeid, trigonelline, pviidine, and 1 methyl nico
time aeid amide chloride were not effective m curing black
tongue

Spies, Grant, and Huft"* have tiied 1 number of these new
compounds on patients with pellagin  .Alpha picoline, beta
picoline, trigonelline, and beth aminopyridine had no curative
effect Dimecotinic aeid, 2 6 dimethvl pvridine 3 5 carboxvlic
acid, nicotim¢ eid amide, sodimum nicotinate, and diethyl amide
of nieotime acid (““coramine’’) were effectiv e m pellagra Mum
mal curative doses hnve not been deterrined for any of these
compounds 1n dogs with blacktongue, or patients with pellagra
‘With the exception of *‘coramine,’” there 15 not sufficient exper:
mental data vailable to justify therr use on patients with pella
gra

Diethyl Amide of Nicotimic Acid (‘‘Coramine’’) —Spies and
Ins associates'™ reported excellent results m 11 pellagrims who
recerved 4 to 20 cc of cornmme dailv  Later™ 8 pellagrins
with dementia were treated with 2 to 5 ¢ ¢ daily by oral ad
mmstration until the patient had recerved 50 cc of the drug
Spies reports results comparable to those obtamed with mco
time acid  Sydenstricher and his ascociates™ have not ob
tuned favornble responses with coramme  They report 2 cases
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of pellagra in patients who failed to mmprove after recerving
orally 24 c¢ of corammne daily A thud patient mproved rap
udly after receiving 4 cc t1d, parenterally for fiv e“d'lys, but
relapsed m two davs when the drug was withdrawn Ruffin
and Smith® 1eported excellent results i 2 patients who re
cerved 3 ce of coramme intramuseularlv for four dayvs and 1
cc duly thereafter These conflicting 1esults might be e
plained 1f there were severe secondary deficiencies 1 the diets
of the pellagrins treated by Sydenstricher ™

A series of expeniments with coramme 1n blacktongue dogs
has been carried out 1 this hospital Daily doses of coramine
having the molecular equrvalent of 10 mg of mcotinie acid per
Lilogram of bodv weight were found to be quite as effective
as the standard dose of micotime 2e1d  Doses of 2 mg per Lilo
giam had variable effects, sometimes resulfing m dramatic
cure and sometimes 1n complete failure This suggests that the
coramune 1s broken down in the ammal’s body to nicotime wcrd
and that this 1ate of meakdown mav vary in different dogs
Coramne 1< more expensiyve than meotime acid but has the ad
vantage of bemng more soluble, can be administered more con
ventently mtramuscularly, ind does not produce the violent
flushing svmptoms noted with meotimie acid

Secondary Deficiencies m Pellagra

B, Deficiency —Peripheral neuritis 1s present in most patients
with ““aleoholic”” pelligra® By substituting aleohol for food
the patient hecomes deficient m both the pellagra meventive
factor and B, The work of Minot, Strauss, and Cobb,” of Spies
and DeWolf,"® of Strauss,”® and of Blankenhorn and Spies*
shows that peripheral nenritis 1s not produced bv aleohol 1f the
diet contains an adequate amount of thramin chloride

Our espertence m North Cuolma®® and Sydenstricher’s
work m Georgia indieate that peripheral neuritis 15 not very
common 1 endemic nonalcoholic pellagrins It 15 most frequent
1 chrome cases where the anorexia of pellagra results i an
madequate consumption of food These climeal obsersations
are supplemented by the experumental work of Margolis, Mar
golis, and Smuth,” who found that dogs subjected to repeated
attacks of experimental blacktongne developed 2 secondary de

118
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fiency of B, lthough the basal diet, by cucuintion, contuned
an adeguate amount of B, Control anmmals, eating the same
diet but protected from bliwhtongue by continuous treatment
with nreotuue aed, faled ta develop either blacktongue or ev:
dence of B, deficiencs

Before the mtioduction of thnammn chlonde, Ruffin -nd
Smth® tound that punibed B, from rice pohshmgs fuled to
cure peliagra The pellagrous anorenin pexsisted and the pa
tients were still susceptible to the deleterzons effect of sunhight

Spies and Aring'™ noted that treatment with tlianun chilo
ride (B,) unproved the peripheral newitis but had no effect
on the classacal svmptoms of pellagre Rufin 1nd Smuth®
studied two alcoholie pelligiins with peripheral neutis while
the pattents were sub~isting on st id ud basic diet No 3 (Table
X)  The ndwumstration of thiunm ehloride 1n doses of 100
mg per day resnlted 1 improvement m the nematis, although
the <ymptems of pellagiy rem uned unchanged or became e
centuated  The admmstiation of nweotimie aad to pellygiins
with peripher i} namstis results i rapid improvement m the
pellagia but his no etfect on the peripheral newttis© ** When
peripheral neurifis 15 present, thivmim chloride 1n doses of 20
to 40 mg per dav should be grven along with meotinie nead

Riboflavin Deficiency mn Expermmental Blacktongue and
Pellagra—TIn 1933 Sebrell® reportcd the ocurence of a new
defizency svndrowe an dogs charnetenized by sudden collapse
nd death At necropsy the hver was found to have 2 pecnbiar
vellow color wd was filled with fat  Liter work by Sebrell and
his asgociates,® Zimmerm in, Cow gill and Fou® showed that tis
detirency could be prevented or cured with pme mboflavin
However, Koehn and Elvehjem ° fauled to presvent the develop
ment of expersmental bliwchtongne with 4 flavin supplement,
and Sebiell, Onstott, and Hunt™ were unable to cme blach
fongue with relatively Inrge doses of svnthetic mboflavin Three
groups of chmerns, worl ing independcntly, demonstiated that
1boflwin would not eure pellagri® * #

Althongh riboflas i defieteney s not the eause of pellaga, it
may occur as an associited ot secondary deficiency  Sebrelt
and Butler® recently reported the deselopment of rtbofavin
deficieney 1 10 out of 18 women who were cabing a modifieation
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of the diet used bv Goldberger and Tanner *® Small sores, re
sembling perleche, appeared at the corners of the mouth, there
was denudation of the mucosa along the lme of closure on the
Iips, and a fine, <caly, shightly greasy desquamation on a mildly
erythematous base mn the labial folds, on the alae nasy, n the
vestibule of the nose, and on the ears The lesions were not
improved by treatment with micotinic acid but responded read
1ly to daily doses of 1 or 5 mg of riboflavin  The symptoms of
this disease, which Sebrell calls ““artboflasmosis,” were 1den
tical with those produced expermmentally by Goldberger and
Tanner* m 1925 and by Wheeler® in 1933

In a later commumeation by Kruse, Sydensiricher, Sebrell,
and Clecklev (Public Health Reports, 55 No 4, 1940), 1t 15
stated that the mamfestations of riboflavin deficiency 1 man
are cheilosis, seborrheic accumulation of the nasolahal folds,
a spectfic type of glossitis characterized by flattened papille
with 2 purplish 1ed color of the tongue, and ocular lesions, espe
cially keratitis  All these lesions subsided after the duly ad
mmustration of 5 mg of rboflavin by mouth

In many patients having elinieal pellagra we have observed
the cheilosis and seborrherc changes but have not recogmzed the
purplish colored tongue with the flattened papillae nor the hera
titis  We have also noted the development of cheilosis and
seborrheic lesions 1n two pellagrins during the control period of
observation while they were subsisting on the standard basie
diet No 3 (Table X) These lesions m our patients disappeared
completely with meotime ac1d therapy, although much more
slowly than we anticipated from the results of our previous ex
pertence with similar etses treated with jeast or whole liver
The apparent conflict between our 1esults and those of Sebrell
18 very probably esplamed by differences m the basic diets
Our diet contaned 5 times as much peas, and 1n addition 60
Gm of cheese, both of wlich foods contun appreciible amounts
of riboflavin  The condition probably developed because our
patients had the typical anorexia of pellagra, and failed to eat
the foods contumng ribofiasin until the appetite was restored
by the mcotime acid therapv

In the spring of 1939 two patients hiavmg tvpieal pellagra,
marked seborrheic changes over the nose, and cheilosis were
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fed the basic diet wnd tieated with 50 mg of tiboflavin mtra
venously dmly for five days  The first patient showed shght
1mpros ement 1n the seborthele lesions after twenty four hours,
but these remuned stationary during the next four days The
second patient was unaftected by the admimstration of ribo
flivin  Both patients promptly recos ered with other {rentment
The first recerved 100 mg of meotinic 1d mtravenously and
the second 3 ¢ ¢ of coramime intramuscularly daily for a period
of ten days

The fact that the seborrheic lesions heal more rapdly after
the wdmimistration of whole liver extract and autoclaved yeast
than «fter treatment with meotimie acid, riboflavin, or both,
suggests thnt these lesions are due to several deficiencies, two
of wlich e rihoflavin and meotinie wad

Tt 1s fortunate that man develops ariboflavinosis m a mild,
chrome form, which Sebrell was able to study for forty fo
forty five days before instituting therapy, rather than the acute,
rapidly fatal analogue found 1n the dog

Summary —Pellagrons patients usunlly present multiple de
ficiencies  The chief symptoms ar¢ causcd by the primary de
fect m the diet, although certun of the associated symptoms
may he due to the secondarv deficiencies However, pellagrins
generaily make a complete recovery when the primary defect
1 the diet 1s corrected This results in marhed improvement
m the appetite and probably m absorption and utilization of
food Tn the studies vecently teported by Ruffin and Smuth,*
the patients were fed the standard basie diet No 3 (Table X)
without the supplement This diet 15 hnown to be deficient 1n
calerum, 1ron, vitamms A, C, D, and the pelligra preventive
factor, but contans a moderate vmount of B, Most of the
patients made 4 drumatic recovery when treated with meotinie
acid alone, and only < few requred the addition of B,

These results are 1 shirp contrast to the presiously reported
studies with fractions of Iiver where the data suggested that
there were two or more factors m liver necessary for optimal
1esults 1 the treatment of experumental blacktongue® and
pellagra®  In these studies it ws found that erude aqueons
extracts weie entuelv satistactory, but the parenteral prepara
tions were only partially effective  The parenteral prepara
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trons of liver failed to 1estore the appetite or to heal the sebor
rhea and did not protect the patient from the tovie effect of
sunlight The first reports on the use of meotinie acid <howed
that dogs with experimental blachtongue* * ¢ 3 and pa
tients with pellagra™ * 5 1 7 qre ymformly eured with mco
time ne1d alone  More extensive experiments m anmmals and
additionnl observations of patients mdieate that secondary de
fictencies mav ocemr wneh, 1f not coriected, will interfere with
the therapeutic 1esponse to mcotinic acid  Sebrell and his asso
ciates®” found that the confinuous admmstration of meotime
acid to dogs, subsisting upon a blacktongue producing diet, pro
tected them from blacktongue, but allowed the deselopment of
a fatal riboflnvin deficiency

Margolis, Margolis, and Smith® hase confitmed Sebrell’s dis
covery that 11boflavin becomes 2 secondary deficiency and have
found 1n addrtion a secondary B; deficiency which appears when
the dogs are subjected to repeated consecutve attacks of blackh
tongue and treated with micotinie accd Under the conditions
of these experiments the blacktongue was cured, but the animals
failed to eat properly and to gamn weight (Fig 30) The add:
tion of B, corrected the secondary deficiencv and then the dogs
1esponded 1n A satisfactory minner to micotimie eid treatment
Helmer and Fouts * fed the blacktongue producing diet to rats
nd found that mecotime acid alone did not mmprove the eondi
tion of the anumals, that purified hiver extracts were only par
tially effective, while crude powdered extracts were entirelt
effective m 1estoring the rats to normal

These ammal experiments are of sigmificance m view of the
report of Schmidt and Sydenstricher® who found that pella
grins Ining on a very restiieted diet and treated =s out patients
<howed temporary impiovement with subsequent relapse when
grven micotime acid contmuousty  Although the patients
studied at Duhe Hospital usually show ed dramatie improv ement
with meotime acid, a longer period of treatment was required
to heal the dermatitis of the extremities and the seborrhea thin
had been previously observed after treatment with aqueous
extracts of whole Iiver

These obsertations and evperiments indicate that micotime
acid cures the eardinal symptoms of active pellagra, namely,
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Fig o0 —(4) Anovexia and weiht los i the absence of blacktongue after
second treatment with micotinie arxd and sub equent weight and appetite response
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(B) Weight responce 1m fourth treatment with meotinie acid and suh equent weight
gam with vitamm B (thiammn) Thie curve demonstrates adequate storage of breo
timie 2cid m wvitamm B deficiency  (After Margohs Lester 3 Margohs Ceorge
and Smth Susain Gower J Nutrtion 17 63 1939)
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the dermatitis, glossitis, anorex1n, diaiihen, and dementia
However, if other marked deficiencies co exist, and aie not cor
rected, they will interfere seriously with the curative effect of
mcotime nerd  This new work supports our presious view that
two or more factors are present m liver, all of whieh are neces
sary for the prompt eme of acute pellagra

Treatment

The Treatment of Mild Cases —M1ld cases of pellagra, as 2
rule, recov er promptly when fed « well balanced diet, contamning
red meat, eggs, fresh vegetables, mulk, and fimts When such
a diet 15 available no other tieatment 1s mnecessary, although
the patient should be advised to avoid exposure to direct sun
Light until 11l symptoms of the disease have subsided

The Treatment of Moderately Severe Cases —The patients
having moderately severe pellagry should he confined to bed,
either at home or n the hospital In addition to & well balanced
diet they should receive dried veast, liver extraets, or meotm‘m
acid The veast should be given m doses of 1 to 2 ounces (30
to 60 Gm ) duly 1n water  An aqueous extract of whole Irver
(Valentine’s Iive1 extract) mn doses of 1 tablespoonful (15 ce)
thiee tmmes a4 day 15 cmative  Nicotime acid 1s the cheapest
form of therapy It mav be grven in tablets or eapsules, 100
mg 2 or 3 times a dav, or preferably 100 mg 1 solution once
o1 twice dailv hy mouth

The Treatment of Severe Cases —Severely 11l patients, espe
aally those with diarthea and dementin, should be hospitalized
my ar1ably and tieated as emergency cases It 1s 1 common Obt
se1vation that patients of this type, even though they do réo
appear critically 11, mav go into collapse wd cie within twenty
four howts Probabls the most mmpottant treatment in these
cases 1s the prompt admimistration of glucose and saline mtra
venously Contmuous salme infusions mas also be necessuy
to combat the dehvdiation The diet in this stage of the dis
ease 1s of little importance, as the acute glossitis, anorexit
nausea, and yormting my present the mgestion of food or le\ er;
of hqmds Yeast 15 obviously of httle value An aqueousdl\ is
extract (Valentine’s hiver extinet), 30 cc (1 ounce) t1 , 18
eftectis e 1f 1t can be 1etamned  The best t1eatment for such eases
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15 the mntravenous admmstration of meotimie neid m doses of
approxuimately 100 mg per dvy Tlus 15 most cons emently
grven by 2ddmg the meotmie nad solution to the glucose and
salime This 1s continued until the gastroimntestinal svmptoms
have subsided, and then the patient 1s given 2 full hqud diet
After o few days 2 well balanced diet 15 grven  When the pa
tient 1s able to eat, the mtravenous treatment may be discon
tmued and the mcotimie aerd grven by mouth, 100 mg onee or
twice duly

Tn our experience 1t 15> not necessary to treat the Jocal lesions
of pelligra  Mouth waslies, wet dressings for the dermatitis,
timeture of oprum, and hismuth for the diwrrhea are not only
useless but may be actuallv humful

Mortality

In a senies of 244 patients treated in Duke Hospital, there
have been 17 deaths, or 7 per cent mortality This ineludes 6
patients who died either of pneumonia o1 generalized peritom
tis  Smce the intioduction of mecotime acid, 3 patients out of
85 have died, a mortality of 35 per cent One of these was
mortbund on admission, another died of a generalized pen
tonitis
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CHAPTER XVI

STUDIES ON PELLAGRA AT THE UNIVERSITY OF
GEORGIA

By V P Syoensmtironer, MD, F A CP, Avcusts, Georeia

Introduction —The tremendons advances n fundamental
knowledge regarding the vuious components of the “B group”
of vitamins which hate heen made during the past five veus
relegate much ot ths chapter to purely historical interest
Certamn of the old problems remain unsolved and many new
ones arise with changing concepts of the deficiency diseases

The discovery that meotinic acid 1s emative of many of the
manifestations of pellagra his opened up 2 new lne of m
vestigation which may alter manv existing theories of nutu
tional deficiencies TFollowing demonstration of the 1apid ef
ficacy of meotimie acid 1n pellagia, 1t was obvious that its site
of action must he looked for 1n the only substance occurrimg
m the body of which 1t 1s known to be a component The
cozymase of von Euler and the coferment of Warburg contun
nicotinic acid anude and the latter contans riboflavin as well
The presence of these vitummns i ecodehvdrograse and cocar
boxylase suggests theiwr vast importance in the combustion
phenomena of cell metabohism It 1s possible that a lack of
any of these component enzvmes may 1esult 1 phenoment of
somewhat simlar nature, further, 1t 1s lhikely that farlue of
synthesis of the enzyme activators may be qmte as important
as deficiencies 1n mtahe of ther vitamm fractions Utilzation
would seem to rank equally with 1hsorption as & major factor
1m the maintenance of health, and storage may be of equal 1m
portance

Tattle 1s hnown of riboflavin deficiencies mn man hut there
15 reason to think 1t mav produce speetfic lesions Lattle atten
tion has been grven to andenvlie acid, and 1t 15 Iikely that an
abundant endogenous supply 1s constantly avarlable from the
breahing down of cell nucler It 1s suggestive however, that

248
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yeast and oral liver extract, wlich are ughlv curative for pelln
gr1, are both potentinlly rich 1 nuelere acid from winech ribose
and andenvlic acid can be derrved Both veast and hver, of
course are very goud sources of meotine acid  Now that abun
dant supphies of nicotinie acid and nboflavin are wv-ulable, the
way 1s open for much more accurate observation, perhaps for
the final solution of most of the problems of “B deficiencies
The great likelithood of the action of these vitamins s com
ponents of activating enzvmes offers an excellent thcoretieal
basis for the correlation of many apparently paradoxieal phe
nomena  Chmenl progress must wut on refinements of biologie
methods beforc mans questions ean be answered As vet, we
do not know the distuibution of meotime ne1d m body fhuds,
nor are there satisfactory methods for clinical assay of organs
or secretions for them The relation of other components of
the B complex to human disease 15 entirelv obscure, and the
effects of comncidental deficiencies of vitammns By, C, and A are
not known

It 15 qute hikely that the chronmie annual 1elapsing endeme
pellagra of the South 15 2 more complex syndrome than aleo
holic pellagra or pellagra produced in a relatively short time
by experimental dietary restrictions especially when +itamins
other than the B group are supphed in ¢xpermmental diets The
fulmmating pellagra occasionally seen in patients maintamed
on parenteral glucose and salt solutions 15 a much closer
parilel 1n that this represents total avitarmmosis from mtake
plus 1apid “‘burning out’’ of coferments by purcly carhohydrate
source of energy

A Study of 660 Cases of Pellagra —Pellagr: has been a sub
Ject of interest mn our elime since 1919, and adequate records
are avalable of 600 patients hospitnlized dunng this twenty
vear period These seriously 11l patients were those sent 1 as
medicnl emergencies 1n manv instances and were often mon
bund The annnal admissions, deaths, nd mortality percent
ages are shown m Chart 1 The group reflects the local eco
nomie situation only roughly The 1929 peak was surprising
sinee no unusual finaneial stress was yet present in our com
mumty A much higher peak occurred during the past yem
and 1s obviously the result of cumulative malnutrition resulting
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from prolonged unemplovment of « constderable portion of the
population [Factors which w1ll be discussed later seem to have
caused wide flnetuation 1n the death rate

This record of twenty vears may be dnided mto four periods,
dunng whieh there was great varation in the theores regard
g possible etiology of pellagra and a corresponding variation
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m the methods of treatment From 1919 to 1926 theie w1

little constructive thought, the old 1dea of mfection continued

to be considered on account of the occurrence of fever, ulcert
five lesions of the gastromntestinal tract, cachevia, and 'mel}n\
with leucocytosis in a majority of patients Admissions or
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pellagra weie few, and even the appallngly high death rate n
1921 was not 2 cause fo1 great concern Im estigntions were
largely hematologie and bactertologie  Treatment was empir:
cal The patients were given a high calorie, lugh protein diet
with the addition of 400 cc of tomato or atrus frutt Juice, a
liter of milk, 30 ¢ ¢ of cod liver oul, and at least 90 c e of dilute
hydrochlorie acid duly Many were tube fed, and dehydrated
patients were grven physiologie salt solution hypodermically
and glucose solution ntrtvenously Arsenie, as sodium caco
dylate, and neoarsphenamine were used freely During this
seven years 92 patients were treated, of whom 32 (33 7 per cent)
died Goldberger’s experiments at the Rankin County prison
and at Sputanburg were discounted and some of the most
eminent chmicians in the South demied that he had produced
expermental pellagra

The Goldberger Period —During this same time Dr Gold
berger and lus associntes were worhing at Milledgeville, and
there were frequent visits to Augusta Early m 1926 Dr Gold
berger suggested that all emmrical treatment be abandoned
and that all patients with pellagia be given a diet balanced m
the sense of fulfilling metabolic requirements and with the add:
tion of 90 Gm of dried brewers’ yeast dailly This suggestion
was followed and during the mne years, 1926 to 1934, the pella
gt curative diet had an approumate calorie value of 4000,
representing 80 Gm of protens, 400 Gm of carbohydiates, and
nearly 200 Gm of fats It was prepared as hiquid, soft, or sold
diet and often admmstered by tube Not less than a hter of
mlk and 400 ce of eitrus fiwmt or tomato Juice were mcluded
This amount of food was often difficult to give even m eight
feedings, and vomiting was frequent It was routine for vom
1ted meals to be repeated Yeast was given suspended m milk,
glucose and salt solutions were used extraorally m all dehy
diated patients, and transfusions ot blood were given those
with serzous anemias

During this nine years, 356 patients with pellagra were ad
mitted to the hospital and 91 (2556 per cent) died The 1m
provement 1n the mortahty rate over that of the era of empiric
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treatment was only 81 per cent, and tlus m spite of the tre
mendous expenditure of effort During the last five or siv vears
of thns time hiver extiacts of various <orts were uscd m 1 1ather
haphazard fishion, being 1eserved for the most severe cases
Not uncommonly patients showed startling improvement though
the amounts given were usualls madequite m the light of later
Lnowledge During 1934 the death rate rose to 33% per cent,
this was extremely discouraging wnd led to the decision to
ahandon all former methods of treatment and dopt m entirely
expermmental attitude toward the pellrgia problem

Geographic Distribution of Endemic Pellagra —Theie were
very many questions which scemed to need answers AManv
are by now at least partially solved, but five years ago they
were urgent Fust, the geographic distribution of endemic
pellngra seemed to requre evplanation On 1 map the area of
agh endemie mneidence of pelligra almost evactly complements
the area of high appearance of permcaous anema  The only
mmportant locality which does not conform to tlus distribution
15 Seandinavia where both diseases are prevalent

The region of hugh meidence of pellagra s that of excessive
solar radiation m the temperate and subtropical zones that of
high meidence of permecious anemin is the region of deficient
solar radiation m the north temperate and colder zones This
matter of geographie distribution, appirently conforming to ex
cesslve solar radiation, seemed 2 promuising leid until the fact
of the low incidence of pellagia i the tropies was r1ecognized
More mature consideration of the question indieated that the
dufference 1n foed habits 1n the 2ea was @ much more likelr
etiologie factor than intensity of sunhight

Pellagra —Another seemingly 1mportnt f ictor was the negh
gible inaidence ot pellagrn during the last years of the late war
Here malnutiition was 2lmost umversal among the crvilin pop
ulations, but pellagra was sud to be of extremely 1are oceur
rence Here agamn food habits seemed to be the detexmimng
factor The universal use of beer contumng large amounts of
yeast extractives probably acted as a potent presentive meas
ure Inapparent support of this hypothesis was the experience
of British medical ofhcers with prisoners of war m Egypt  Pella
gra was very infrequent among the Germans who hid a bem
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ration hut was a plague among the Tuihs who had the sam
general diet but wete from religion, total abstuners

Pellagra, Sprue and Permcious Anemia.—The question of th
possible relation of Addisoman anemia sprue, and pellagra w1
grven great consideration Many others mecludmg Boggs an
Pdget, Spies, Castle and Rhoads i this country and Petn) an
Phnker 1n Europe, also concerned themselves with this prol
lem The common occurrence of glossitis, achlothvdiri, an
gastromtestimal disturbances m the three diseases 15 strihing
Dermatitts 15 usnal 1n pelingra, pigmentation, wnd 2 ecertu
degree of atrophy of the shin in many patients m permieion
anemi1 and sprue

Combned sclerosis 15 a usuil feature of pernicious anemia
occurs 1nfrequently in pellagia, and 1s very rare in sprue
Peripheral neuritis 1s not infrequent m pellagra but 1s 1an
in the other two diseases  Psychoses of a gross type aie fre
quent 1 pellagia wnd but <eldom seen 1n sprue and permciow
anemia, although de pression and personality changes are not 1
common

The blood 1 pelltgia 1s seldom macioey tie and b pexchromue
and the mairow 1s almost never hyperplastic However, occa
sionally patients offer extreme difhculty 1n difterentinl dingno
s15, nd we have seen two pitients 1 whom typreal Addisoniu
anetnia developed after reperted attacks of pellngr:  More sug
gestive even than apparent smmulanity in ehmien] mamfestations
was the tact thit hiver extiacts ate curative for the three dis
enses

Because 1t seemed po~sible that wome common factor might
be active 1 produetion o the three syndromes, we unde fook
an expermentil study of pellagri fiom the standpoint of s
being  conditzoned defictency It was obvious from the meep
tron of this wotk that the factor~ myolyed were not identical
with those of peimicious anemia  Spies and Pivne and Saleh
have shown that the achlothvdile gastriec yuice of pellagrns
contuns the mtrinee substance of Castle  We have been able
to show that the fitts liver of a pellngrm 1s a4 good source of
the hematopoletic <ubstince but 1s entirely liching that
which cutes pellagra  Ilelmer and lus as<ociites have shown
that the gastric mucose i permerons anema and n pellagry
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is deficicnt 1n digestive ferments We have heen convineed
that the deficient gastric function of the gieit myomty of
pellagrins 1< of sigmificance, and that cure <nd 1elwpse have a
definite relationship to the peisistence of achlorhydria or to
1egeneration of gastiie funchion. Tn this respect pellagra differs
profoundly from pernicious anemia 1 which treatment seems
never to have anv mfluence on gastric function In pellagin
the prompt 1ecurience of svmptoms on cessation of treatment
and the presence of 1ireiversihle achlorhvdiin seem constantly
asgoctated  This led to the hiypothesis that pellagra mught re
sult from 1ntrinsic defeet 1s well as from extrinsie deficiency

Seasonal Incidence and Age Distribution —Prior to the be
egmning of the experument the 1ecords of 440 patients were
anilvzed 1m an effort to find <ome promising line of 1 estigation
as well as to ddarifs our own impres<tons  The same data hwve
been set down for 220 patients observed during the expen
mental period

Seasonal imeidence was in accord With general experience
Over half of all patients were admitted durmmg the months of
May, Tune and Tuly with the annuil pewh 1 Julv  Pelligra
was seen thronghout the year however, and during the past
two vears there has heen a relative merease 1 winter admis
slons

Age distribution was wide, pellagra being observed at all
ages, between five and mnety two vears  Sinty per cent of the
patients were grouped 1n the thiee decades, twenty one to fifty
vears Thuty two per cent of the patients were men and 68
per cent women There was no significant racal v wrnition
sex meidence

Race —Although our patients were drawn from 2 population
dmost exaetlv divided between the 11ces, 57 per cent were
white and 43 per cent colored This diserepancy may <eem sun
prismg n view of the generally Tow seale of living of Southern
negroes In our experience 1t wns to be expected Verv many
negroes e m domestie serviee and et the same food as then
employers  Frequently 2 considerable amount of this food
finds 1t~ way to the servant’s home Manv other negroes are
parasitic on white fanuhes for whom thes may onee have
worked, and they regularly sohieit food or money which 15 s
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dom demed As a 1esult thev aie more Iikely to eat meat and
fish than they are to mndulge m sweets o1 other lusuites

Another factor which may have some bearing 15 the 1acial
fondness for Irve1, Lidnevs, and spleen which are certunly eaten
much more often than by white people In addition to this,
they have smll scxuples about steling and none about begging
when m need, so that the lot of the poorest negro 15 seldom
as hard as that of the poor wlite with ns more hghly de
veloped mhnbitions

The death 1ate duning the two decades was 2212 per cent,
but there was a muled difference hetween the 11ces, of 376
wlite patients 178 per cent died, wlile 267 per cent of the
281 negroes died Thic disciepaney ean possibly be accounted
for b the luge number of neglected senile negro patrents,
many of whom were mouthund on adnussion Syphibs and
tuberculosis were also much mote frequent and Iymphogranu
loma was confined to the negro patients

Symptoms —The wmecidence ot cardinal svmptoms and signs
of pellagia 1 set down m Table XITI No significant differences
between the gioups of patients and those who died are appar
ent, except 1 the frequency of psychoses and fever Psychosis
of some type oceuired in 48 per cent of the entire group, but
m 78 per cent of those who died, while fever of over 100°
oceurred, neuly thiee times as often 1 patients who did not

1ecovelr
Tasue XIIT

NUMEL 1AL AND PERCENTACY INCIDENCE OF SICNS oF PFLLAGE IN 660 PATIENTS

T ATIENTS WHO RECOVEPED (514) PATIENTS WHO DIED (140)

NUMBEP | PEF OENT NUMBEF | PER CENT

Glossitis and 8505 97 143 98

stomatitis
Dermatitis 473 2 143 gg
Diarrhea 349 68 m 76
Psycho es 206 49 111 P
Fever over 128 25 9o

101 F

The Blood —Considerable importance w1s attached to exam
1nation of the blood, but methods and criteria varied consider
ably, since the period covered by these observations has beer;
one of great advance 1n hemntologie techmque Estimations te)s
blood sngar and nonprotemn mirogen v ere made im 600 1nstanc
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and nothing of sigmficance was noted ITemoglobin determma
tions were made by Sahli, Newcomer, or Briggs’ modihication
of the Osgood Hashins method on the blood of 640 individ
uals, erythiocyte and leucoeste counts were mide on the same
number Anemii w1s considered present when the hemoglobin
was below 80 per cent Sahli o1 12 Gm per 100 ce by other
methods, and the ervthrocyte eount helow 4,000,000

In many cases anemia was mashed on admssion by dehvdra
tion, 84 per cent of the group was anemuc by these critenia, and
m 28 mstances (423 per cent) the anemn was hvperchrome
Leucopema was found 1n 10 per cent of the group, and white
cell counts above 10,000 1n 48 per cent

Stomach Contents-—During the last ten vews we have at
tached much importance to the stomach contents ns i indien
tor of adequite gastrie funetion Test meals were done on 446
of the patients in this sertes Puior to 1934 the Ewald meal or
the aleohol test menl, suggested by Bloomfield, was nsed Dut-
g the past five yeus listamine has been used 1n all cases
By these various methods, 77 3 per cent of pellngrins showed
achlorhydila, and i the remaimng 227 per cent, the gastric
contents were gqmte regularly small 1m volume and seldom
showed free hydrochloric acid v lues of over 25 degrees There
seemed to he 1 very signifieant relation between the presence of
free hydrochlorie acid tn the gastrie secretion and cure, relapse
and death Of the 108 patients who had free hvdrochloric acid,
only 8 (74 per cent) died, while 1n the group of 338 with
achlorhydria, there was a mortality of 195 per cent Two
hundred and fourteen patients had no gastric analvas  Many
of these were so 1l that 1t seem¢d 1nhuman to subject them to
the procedure, and many others were admitted during the first
ten years of the record before the importance of these tests was
appreciated Of this group 29 7 per cent died The high mor
tality reflects the extreme eondition of many of these mdivid
uals

Neurologic Mamfestations —Neurologie disturbances, other
than psvehoses, were not frequent, and 1n thrs respect our sta
tisties are 1n wide varance with those of other obververs Some
evidences of combmed sclerosis wete found 1n 40 patients (6
per cent), and persistent peripheral neuritis was <een 1m 15
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(23 per cent) The very low maidence of neurttss 1s probably
1elated to the rarity of aleoholies among our patients  Aleohol
15 an etiologic o1 precipitating factor was 1elatyselv msignifi
cmt A history of aleoholism was obt uned from 54 (82 per
cent), and this group meluded 13 of the nst wces of peripheral
neurntis

Intrinsic Factors —The frequency of achlorhvdriv and the
common occurrence of anema caused us to decide to try to
detexmine the presence o1 absence of anv ‘“intrmsie factor’”
mn pellagra The methods of control of our experiments were
simlax to those commonlsy used hy other students of pellagrt
Patients were Lept 1n hed at rest and given a diet very low m
Lknown curitive substances, the diet used was a modification
of the Goldberger-Wheeler diet and contamned no added nutr
tional adyuncts We felt and still feel that such a diet more
accurately reproduces that commonly used by persons develop
g pellagra than does one liching only a sigle vitamin  Our
routine pellagra producing diet 1s shown in Table XIV  The
diet 15 bulky and of «dequate caloric value

TasLE XIV
BASAL PELLAGrA PRODUCING DIET
FoOD GPAMS TPOTEIN Far 0 s | CALOPIES

Corn meal white 300 250 33 235 1092
CGowpeas dried 45 190 08 28 162
hite flour 30 10 3 25 118
Lard or cotton 45 00 450 o 405
seed 011 5
Karo syrup 190 04 0 140 51..
Fat salt pork 30 05 240 0 216
, 409 | 74 428 2508

Diets —In certun inwtances the “‘maze diet”” of Spies has
heen used Thus consists of 500 Gm of white corn meal cooked
into mush and served plam, fried, or baked with svrup, and
coffec as desired In speeral cases 1apid relapse has been
brought about by pure glucose and water regumen, 300 to 500
Gm of glucose orallv and parenterally bemng grven durmg
twenty four hours A conaiderable number of pellagrins re
covel on the basal diet

During the present msestigation, 20 (131 per cent) had
complete symptomatic cures Curative diets were the sume
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that we had used for a number of veus and differed 1 no
sigmificant detail fiom those of Spies, Chim, nd MecLester
Tn a few cases, when the patients were seriously and alurm
mglsy 11, the cmative diets wete used for mauntenance, yeist
bemng onutted and the test substance used to replace 1t

Swmtble groups of controls were fed the curative diets and
1 considerahle numiber of patients, for various reasons, recerved
no spectal treatment, usually on aceount of very brief stvy n
the hospital

The blood, mine, and gastric contents after Instamine were
evamined 1m all patients 1t weel ly mtervals The stools were
searched for parasites X ray esaminations of the lungs and
gastrointestimal tracts were made and electrocardiograms ob
tained When possible the weight was determmed at weekly
mtervals  Intercurrent infections were treated hy the usunl
methods In 2 large number of the patients the urne was
tested by the “‘first method of Hans Fischer’” for what was
believed to be porphirin but has since heen shown to he <ome
other reacting substance

Gastric Intrinsic Factor Studies-—The first experiment was
an mmtation of those of Castle and his as=ociates on pernicious
anerma  Castle’s techmque conld not be followed entuely be
cause the ndmumistration of large amounts of digested bheef
wounld have furniched a known idequate supply of pellagra-
curative substances  Norm il human gastrie juiee obtauned from
volunteers was nsed  The method w1s to seenie all the gastnie
Tuce secreted by a fisting subject during the hour following the
mjection of 0 75 mg to 1 mg ot hstamine It was immediatelv
refiigerated and given to patients on the day of collection

The gastric yuee was given in amounts of 240 ce daily 1 a
<ingle dose five hours after the evening meal This was done to
ehminnte the factor of mereased digestion of food which might
hav e been brought about by any other method of admmstration
The gastric juict, 1ee cold and finsored with svnthetic lemon
extract, was tahen well Treatment was continued for ten davs
except 1n one mstance when 1t was grven for foity nine days

Ten patients were thus freated  One seemed monbund on
adnnssion and remauned stuporous and febrile for fifts one dave
when death oceurred from no obiious canse She was so se
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verely 1ll that all known curatis e substances were given Feed
mg was always by tube ligmd curatne diet with 45 Gm of
veast, 10 Gm of ventiiculm, 90 c ¢ of Valentine’s Irser extraet,
and 3 ce of Lally’s extiact 343" were given daly and for
forty nme of the fifty one davs 100 to 300 cc of gastme Juce
Dermatitis, glossitis, and stomatitis healed rapidly  diairhea
was only moderatelv impioved, and the patient remained m
continent

Another patient who had shown 1apid 1mpiovement, with cure
of glossitis, stomatitis vagmitis, dermatitis, and diarrhea within
eight days and whose pellagra, therefore, seemed satisfactorily
cured, died suddenly of acnte heart failure, possibly coronary
occlusion, the seventeenth day after admigsion The other 8
patients showed 1apid and remarkable improvement 1n all signs
and symptoms, climeal cure bheing accomplished on the sixth
to tenth divs of treatment Glosutis and stomatitis were first
1elieved, wsually dnring the fust torty eight hours, diarrhea
decrensed rapidly, and dermatitis was the last sign o be favor
ably affected The appetite improsed on the <econd to fomrth
davs of trentment, and the 1ppeuance of free hvdrochloric wcid
1n the gastric contents was noted in 5 of the 8 surviving patients

We weie gieatly imtrigued by the results obtuned m this
small group Cuze of the mucosal lesions regeneration of the
limgual papillae, and 1esolution ot dermatitis were quite as
1apid as we have come to expeet m patients adequatelv treated
with meotinie aad  Conelusions are hard to diaw  No satis
factorv method of estimating meotime nc1d or 1ts compounds
m gastrie juice has vet been found Whether gastric juice nets
as a emative 1gent on account of a relatrely high meotime
acid content o1 whether 1t actuilly furnishes an ““intrinsie fae
tor,”” which 15 necessars for the utihzition or svnthesis of mim
mal amounts of meotime acid in the diet, 15 a problem whieh
still remquns unsolved The patient who hyed so long under
ntensie treatment with ail of the known curative substances,
vet finally died, probahly represents the extreme type of irre
versible pellagin with advanced damage to the eentral nervous
system as well as to the gastromtestmal tract

Svend Petr1 hns used gistric yuice 1n the treatment of pella
gra and of what he considered  pellagrous syndrome in dogs
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produced by surgieal removal of the stomach The results were
excellent but, unfortunately, the patients with pellagra were
not adequately controlled They had ward diet and, strangely
enough, 2 teaspoonful of yeast was added to the gastrie jmce
with which thev were treated  We feel that no conclusions can
be drawn from hus experiments  Robert Fhnker has also sug-
gested an intrimsie deficiency m pellagia and elaborated the
hypothests in a most «isfrctory manmer  Ile, howevet, has not
published any experimental data

Extracts From Pigs’ Stomachs —The use of human gastric
Juice proved exceedingly laborious Not only was much time
consumed 1n 1ts collection but the most enthusiastic donor tived
of the frequent intubations and other various discomforts at
tending the idministr ition of lusttmine  Sinee the gastrie juice
of pigs has been found quite simila to that of human beings
we proposed to use 1t 1s a substitute  Great difhieulty was en
countered 1n securing a satigfactory juice although we had full
cooperation of the operators of abattoirs, nearly all the pigs’
stomaechs contamed large amounts of food or filth from which
1t was not possible to separate the gastric jmce Enach day a
few stomachs could be found which were empty of food and
relatively elean It was possible to secure enough clear juice
fo treat two patients with amounts of 200 ce¢ datly over ten
day periods

The pigs’ stomachs were emptied mto clean flasks, the con
tents tahen as rapidly as possible to the 1iboratory, filtered and
refrigerated, and adunistered by the same techmque employed
ror human gastiic juice  The two patients who were treated
made 1apid and uneventful recovery, paraileling that of those
who secured cure under the treatment of human gastric juce

It seemed mpractical to continue experiments with this sub
stance so 1t was dearded to test the potency of extraet of pigs’
stomachs  The stomachs weie opened and emptied 1t the
abattoir, brought quickly to the laboratory, and while still warm
they were thoroughly washed 1 water, and then with 1ce cold
2 per cent sodmm bicaibonate solution to temove adherent
mueus  The mucosa was rapidly stripped, put twice through a
meat cliopper, and the resulting pulp was suspended m four
volumes of 1ce cold physiologic salt solution This mixture was
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shaken mechanieally for tw enty mmnutes and then refrigerated
over mght The following mornmg the opalescent supernatant
flmd was decanted, filtered, and agamn refrigerated The o1ig1
nal mucosa pulp was cultured to determme the presence or
ahsence of pathogeme bacterta and evammed microseopienlly
for trichmella larvae The extract prepared was almost odor
less and tasteless It showed no free HCl, and the average pl
was 5 3, the total acidity 38°, total mitrogen averaged 110 mg
per 100 e e, and the total protein caleulited from this was 692
mg per 100 ce  Renmn and pepsin were present mn consider
able amounts which varied mueh more than the pH or the
mtrogen content 1n different batches

Seven patients were tieated with this preparation which was
given 1 amounts of 300 ce daily, 1epresenting 60 Gm of fresh
mucosa This, too, was given 1n one dose five honss after the
evenmg meal All the patients showed remarhably rapid 1m
provement comparable i all 1espects to that scen in those
treated with human o1 poreine gastiic juice  Glossitis, stoma
titis, and diarrthea wetre cured during the first thirty sin to forty
exght hours of treatment, and by the fowrth day there was qute
1egularly marked immpiovement m dermatitis

Four patients in succession made diamatic recoveries, with
1eappearance of f1ee FICl i the gastiic jmece  The fifth patient
developed bionchial pneumonia on the sivth dav of treatment
and, although signs of pellagia were m abeyance, died 1n twenty
four hours The sixth patient showed the usual ehmecal 1n
provement but no return of free HC1 1n the gastiic contents, so
treatment was continued tor fifteen davs when an astonndmg
1elapse oceurred Witlin twenty four hours glossitrs and stomn
tit1s beeame severe, there was an acute vesicular dermatitis on
the hands and feet, with diarilies, fever, and dehirrum

Blood and stool cultmes were negative for pathogeme or
ganisms, and stools were seatched for trichmella with negatrve
results Tagmd cmative diet contuning 90 Gm of veast was
started mmmediately, and 20 e¢c of Iiver extract were gren
mtravenously thiee tunes dailv  In sprte of these measutes,
stomatitis and glossitis progressed, wnd the shin over the hands,
feet, and gemitalir sloughed Death oceuired on the seventh
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day of 1elapse  Autopsy was not obtuned The seventh patient
was extremely 1ll, with unusually severe glowsihis, deimatitys,
and fever on admssion  Tieatment with pigs’ mucosa estract
was begun on the third d-y of hospitalization and 1mproy ement
m all svmptoms and signs was 1emathable  Glossitie, diarihen,
and tever disappeared after forty exght homs On the eighth
day the patient seemed almost well On the mnth d1y a 1elapse
occurred simlar 1n all respeets to that deseribed in the preced
ing case Temper iture rose rapidly to 103° F, with delirum,
{requent watery diarrhea, and the most acute type of nleerative
stomatitis, glossitis, and dermatitis  Treatment was s 1n the
precedmg case except that four doses of liver ¢xtract were given
mtrivenoushy each day  This man lived, febrile and delirious,
with no defimte 1mprovement mn any of Ins manifestations, for
ten davs, and death ocenrred suddenly  Again 1t was 1mpossible
to secure an autopsy

The 1emarkable, fulminating, fatal 1elapses mn these two pa
tients who had made spectacular 1improvement led us to abandon
pigs’ mucosy extraet The mechanmsm of 1elapse 1s not elear
though some very defimte factor must be involved The mode ot
death was that ordinarily seen i the hnown severe tipe of
endemic pellngin, and 1t 1s possible that the mucosa extract
contained some substance which evused alteration of some 1
portant metabolic process

Endogastrin —The next material to be tested was a desic
cated, defatted preparation of pigs’ gastrie mucosa (““FEndo
gstrin’’) made for experimental use by B R Squibb and Sons
and proposed by Greenspon tfor the treatment of permcious
nnemia It seemed to us that this substance offered all thit the
Pigs’ mucosa extiact could, with the greater advantige of known
steriity and small bulh It was dispensed 1n capsules, each of
which represented 5 Gm of fresh pigs’ mucosa The method
of prepuation seemed to ohsiate the problem of destruction of
any ietive factor  Seven patients were treated with endo
gastrin - The amount used was three ¢\psules three times dav,
1epresenting 45 Gm of fre<h pigs’ mucosa Al of these patients
wele severely 1l

The results with endogastrin were 1gun spectacular  TIn each
case glossitis, stomatitis, and dinrrhea were eured withm forty
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eight hows, and there was rapid resolution of the dermatitis
Four patients were cured 1n ten days, three of whom showed
regeneration of free HCl in gastric Juice

One patient, who was severely demented, took endogastrin
for twenty four days with complete healing of all lesions but
no unprosvement 1n the mental state, developed bronchopneu
moniv, nd died after four months of hospitalization At
autopsy no lesions of pellagia were evident, though detailed lus
tologic study of the bramn showed degenerative changes

Another patient who had apparently recovered after ten davs
of treatment developed severe pyelonephritis and died but with
out relapse of pellagta The last patient treated hehaved
exactly as did the two who died after the treatment with pigs’
mucosa extract On the eighth day of endogastrin, after rapid
cure of all s1gns of pellagra during the first four days of treat
ment, she 1apidly became fehrile and delirtous, with drairhea
(10 stools during the first twenty four hours) During the first
twenty fowr hours of relapse, severe ulcerative stomatitis and
glossitis with vesicular dermatitis of the hands, feet, and pen
neum developed She nwas given intensive treatment with yeast
and ntravenous Iiver estract but died on the fifth dav of re
lapse Since this patient’s course was m all respects simular
to that of those who 1elipsed on pigs’ mucosa extract and since
no adequate explanation for these shoching occurrences was
found, no further experiments with mucosa preparations were
carried out Tt seemed evident that there was great vutue 1n
them, for 1apid cure of all the acute lesions was obtained m
every cnse

We feel certun that ferment action and protemn content
played no put in the cmre It has not heen possible to determine
the presence or 1bsence of nicotinic actd 1n pigs’ mucos? extract
prepared by the same technique or 1n the samples of endogastrm
which are still 1n our possession Agun the question of an in
trinsie factor remams unsettled Still more important seems
the question of the mechamsm of apparently irrev erstble T
lapse, for we have seldom seen patients with even the ses erest
spontaneous pellagra who failed entirely to respond to the meth
ods of treatment applied 1 these cases
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Ventricuhn —Concurrently with these experiments some pa
tients were treated with various substances other than direct
gastric derrvatives, ventriculin, and wutolysed hver preparation
made by E R Squibb and Sons, + wous Iiver extracts, and some
erude and refined vitammn preparations were emploved Ven
tricuhin, 1m vmounts vaiving from 90 to 300 Gm per day over 1
period of ten dvys, was used 1n the treatment of 4 patients, all
of whom made rapid and nnesentful recovery While we feel
that the presence of gastric mmeosa m this preparation was of
¢ xtreme importance, the 1dded protein and unhknown nutritional
factors made the experiment unsatisfying from the point of
view of speeifictty  Spies had alrendy proved the curative
property of large doses of ventriculm, and our tral of it was
only to satisfy ourselves of its value Four patients were grven
autolvzed liver 1n doses of 15 Gm three times a day for ten davs
These patients also made rapid and apparentlv complete re
covery Two, however, remuned achlorhvdric and later re
lapsed

Laver Extracts —Liver extrict of various sorts was nsed mn
the treatment of 45 patients, 10 were given no other curative
substance  In 35 metanees 1t was used as nccessorv or silvage
therapy 1m patients with severe 1elipse or mn those who failed
to respond to other treatment In our experience, the liver ex
tract preparation for intravenous admimstration has been the
most actively cmratine substance nsed, except micotinie aeid
Ornl and mtrimusenlir admumstiation have given relatively
slow 1mprovyement

Of the patients treated ¢xelusively with liver extract, 3 were
given Valentine’s extract for oral admimstration mm doses of
30 e ¢ three times dailv for ten dvvs Al <howed good 1mprove
ment, requiring three to five days for cure of stomatitis, glossitis,
and diarrhen, and seven to ten days for marked improvement
of dermatitis

Intrymuscular mjections of Lallv’s ““343,”’ 3 ce dailv for
10 days, were employed 4 times with results comparable with
those of oral admimstration of aqueous extract of hier One
patient regained free HCL in the gastriec yuce Three patients
were given no curative treatment, except 20 ce liver extriet
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e1ght hours, and there was rapid resolution of the dermatihs
Four patients were cured 1n ten days, three of whom showed
regeneration of free HCI 1n gastrie juice

One patient, who was severely demented, took endogastrm
for twenty-fowr days with complete healing of all lestons but
no improvement m the mental state, developed bronchopneu
moma, and died after four months of hospitalization At
autopsy no lesions of pellagra were evident, though detailed Ins
tologie study of the brain showed degenerative changes

Another patient who had apparently 1ecovered after ten days
of treatment developed severe pyelonephritis and died hut with
out ielapse of pellagra The last patient treated hehaved
exactly as did the two who died after the treatment with pigs’
mucosa extract  On the exghth day of endogastiin, after rapid
cure of all signs of pellagra during the first four days of treat
ment, she rapidly became febrile and delirious, with diarrhea
(10 stools during the first twenty-four hows) During the first
twenty-four hours of relapse, severe uleerative stomatitis and
glossitis with vesicular dermatitis of the hands, feet, and per
neum developed She was given mtensive treatment with veast
and mtiavenous liver extract but died on the fifth day of re
lapse Smce this patient’s eourse was m all respects smular
to that of those who 1elipsed on pigs’ mucosa extract and since
no adequate explanation for these shocking occurrences was
found, no further experiments with mucosa preparations were
carried out It seemed evident that thete was great virtue m
them, for ramd cure of all the acute lesions was obtamed 1n
every case

We feel certan that ferment action and protemn content
played no part 1n the cure It has not been posstble to determine
the presence ot 1b<ence of nieotinie acid 10 prgs’ mucos? exirtet
prepared by the same technique or m the samples of endogastrin
which are still 1 our possession Agamn the question of an
trimsie frctor remamns unsettled  Still more mporiant seems
the question ot the mechnmsm of apparently 1rresersible ret
lapse, for we have seldom seen patients with even the sev ere]s
spontaneous pellagra who failed entirely to respond to the meth
ods of treatment apphed m these cases
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Ventriculin —Concurrently with these experiments some pa
tients were treated with various substnnees other than direct
gastric derivatives, sentriculm, and autols zed liver preparation
made by E R Squbh and Sons, various hiver extraets, and some
crude and refined vitamun preparations were emploved Ven
triculm, m <mounts varymg from 90 to 300 Gm per day over a
period of ten davs, was used 1n the treatment of 4 patients, Il
of whom made rapid and unesentful recovery  While we feel
that the presence of gastric mucosa m this preparation was of
extreme 1importance, the added protemn and unhnown nutritional
factors made the experiment un-itisfxing from the pomt of
view of speafiaty  Spres had alreads proved the curative
property of large doses of ventriculin, and our tmal of 1t was
only to satisfy ourselves of 1ts value Four patients were given
autolyzed liver in doses of 15 Gm three times a day fo1 ten davs
These patients also made rapid and apparently complete re
covery Two, however, remuned achlorhydric and later re
lapsed

Liver Extracts —Liver extract of various sorts was used m
the treatment of 45 patients, 10 were grven no other eurative
substance  In 35 mstineces it was nced as accessory or salvage
therapy 1 patients with seivere relapse or in those who fauled
to respond to other treatment In our experience, the Iiver ex
tract preparation for intravenous admimstration has been the
most actively curative substinee used, except micotimie acid
Oral and ntramusenluw administration have given relatively
slow 1mprovement

Of the patients treated exclusively with liver extract, 3 weie
given Valentine’s extract for oral admimstration in doses of
30 cc three times dailv for ten davs  All showed good mmprove
ment, Tequiring three to five duys for cure of stomatitis, glossitis,
and diarrheq, and <even to ten davs for marhed 1mp1ovement
of dermatitis

Intramuseular mjections of Lally’s ‘343,”" 3 cc daily for
10 davs, were employed 4 times with results comparable with
those of oral dmimistiation of aqueous extract of hiver One
patient reguned free HCl 1n the gastrie juuce Three patients
were given no curative treatment, except 20 ce liver extract
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erght hours, and there was rapid resolution of the dermatitis
Four patients were eured 1n ten days, three of whom showed
regeneration of free HCl 1n gastric juice

One patient, who was severely demented, took endogastrim
for twenty-four days with complete healing of all lestons but
no 1mmprovement in the mental state, developed bronchopnen
monia, and dred after four months of hospitalization At
autopsv no lesions of pellagra were evident, though detailed his
tologie study of the hran showed degenerative chinges

Another patient who had apparently recovered after ten duys
of treatment developed severe pyelonephritis and died but with
out 1elapse of pellagra The last patient treated behaved
exactly as did the two who died after the treatment with pigs’
mucosa extiact  On the eighth day of endogastrin, after rapid
cure of all signs of pellagra during the first four days of treat
ment, she rapidly became febiile and delirious, with diarrhea
(10 stools during the first twenty-four howrs) During the first
twenty tour hours of relapse, severe ulcerative stomatitis and
glossitis with vewicular dermatitis of the hands, feet, and per
neum developed She w1s given mntensive treatment with yeast
and mtravenous liver extract but died on the fifth day of re
lapse Since this patient’s course was n all respects sumlar
to that of those who 1elap<ed on pi1gs’ mucosa extraet and sinee
no adequate explanation for these shoching oceurrences was
found, no further experiments with mucost preparations weie
carried out It seemed evident that there was great virtue m
them, for 1apid cuie of all the acute lesions was obtamed m
every case

We feel certun that ferment action and protem content
played no part in the cure It has not been possible to determine
the presence or absence of mcotinie acid 1n p1gs’ mueosa extract
prepared by the same techmque or m the samples of endogastrin
which are stil m our possession Again the questton of w1
trinsic factor remains unsettled Still more important seems
the question of the mechamsm of apparently r1eversible re
lapse, for we have seldom seen patients w 1th even the severest
spontaneous pellagra who failed entirely to respond to the meth
ods of treatment applied in these cases
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Ventriculin —Conewmrently with these experiments some pa
tients were treated with vartous substances other than direct
gastric derrvatives, ventriculm, and autolysed liver preparation
made by E R Squbb nd Sons, s arions liver extracts, and <ome
erude and refined vitamin preparations were emploved Ven
tricuhn, m amounts varying from 90 to 300 Gm per daw over A
period of ten days, was used 1n the treatment of 4 patients, ail
of whom made rapid and uneventful recovery While we feel
that the presence of gastric mueosa m this preparation was of
extreme importance, the added protein and unhnown nutritionnl
factors made the experiment unsitisfving from the point of
view of specifietty  Spres had already proved the emative
property of large doses of sentriculin, and our trial of 1t was
only to satisfy ourselves of 1ts value TFour patients were grien
autolyzed Iiver 1n doses of 15 Gm three times a dav for ten davs
These patients also made rapid and apparently complete re
covery Two, however, remuned achlothydric and Iater re
lapsed

Laver Extracts — Liver extriet of vailous sorts was used
the treatment of 45 patients, 10 were given no other eurative
substance  In 35 metances 1t was used as necessors or silvage
therapy 1n patients with severe reltpse or in those who fuled
to respond to other treatment In our experience, the hiver ex
tract preparation for intravenous admimstration has been the
most achively curative substance nsed, eveept meotimic aeid
Oral and mtramuseul u admmistration have given relativels
slow 1mproyement

Of the patients treated exclusively with liver extract, 3 were
given Valentine’s extract for oral admmmstration i doses of
30 e ¢ three times daily for ten davs All showed good improve
ment, requiring three to five duys for cure of stomatitis, glossitis
and diarrhen, and seven to ten days for marhed improsement
of dermatitis

Intramuscular injections of Lally’s 343, 3 ce daily for
10 days, were employed 4 times with results comparable with
tho-e of oral wdmimstration of aqueous extract of liver One
patient reguned free HC! 1n the gastrie yuce Three patients
were giien no curative treatment, except 20 ce liver extriet
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eight hours, and there was rapid resolution of the dermatitrs
Four patients were cured 1n ten days, three of whom showed
regeneration of free HCl in gastric juice

One patient, who was severely demented, took endogastrim
for twenty-four days with complete healng of all lesions but
no mmprovement in the mental state, developed bhronchopnen
moma, and died after fowr months of hosprtalization At
autopsy no lesions of pellngra were evident, though detailed hs
tologie study of the brain showed degenerative changes

Another patient who had apparently 1ecovered after ten days
of treatment developed severe pyelonephritis and died but with
out relapse of pellagra The last patient treated hehaved
exactly as did the two who died after the treatment with pigs’
mucosa extraet On the exghth day of endogastrin, fter raypd
cure of all signs of pellagra during the first fom days of treat
ment, she 1apidly became febiile and delirious, with diairhea
(10 stools during the first twenty-four howms) Durimng the first
twenty-four hours of 1elapse, severe ulcerative stomatitis and
glossitis with vestcular dermafitis of the hands, feet, and pert
neum developed She was given mtensive treatment with veast
and 1ntravenous liver extract hut died on the fifth day of re
lapse Since this patient’s course was 1 all respects stmilar
to that of those who 1elapsed on pigs’ mucosa extract and since
no adequate explanation for these shoching occurrences was
found, no further expermments with mucosa preparations were
carried out It seemed evident that there was great virtue 1n
them, for rapid cure of all the acute lesions was obtauned m
every case

We feel certamn that ferment action and piotemn content
played no part in the cure It has not been possible to determine
the presence or absence of meotine acid 1n pigs’ mucost extract
prepaed by the sune technique or m the samples of endogastrin
which ate still 1n our possession Agam the question of an1n
trinsic factor 1emamns unsettled Still more mmportant seems
the question of the mechamsm of apparently irreversible ret
lapse, for we have seldom seen patients w 1th even the sev er:ls
spontaneous pellagra who failed entrrely to respond to the meth
ods of treatment apphed 1n these cases
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Ventriculin —Concuriently with these experuments some pa
tients were treated with various substances other than direct
gastric derrvatives, ventrieuln, and wutolyzed hiver preparation
mad¢ bv B R Squbh and Sons, yarious Iiver extracts, and <ome
erude and refined vitamin preparations were emploved Ven
tricuhn, m vmounts varying from 90 to 300 Gm per das over 1
period of ten dtys, was used 1n the treatment of 4 patients, ll
of whom mnde rapid and uneventful recovers While we feel
that the presence of gastric mucosa 1n this prepuation was of
extreme importanee, the added protein and unhnown nutritional
factors made the experiment unsitisfving from the point of
view of speeifierty  Spies had already proved the ewrative
property of large doses of ventriculn, and our trial of 1t was
only to satisfy ourselsves of 1ts value Four patients were given
autolyzed liver 1n doses of 15 Gm three times 2 day for ten days
These patients also made rapid and apparently complete 1e
covery Two, however, remauned achlothvdric and later re
lapsed

Laver Extracts —Liver extrict of vailous sorts was used i
the treatment of 43 patients, 10 were given no other eurative
substance  Tn 35 mmstanees 1t was used as accessory or salvage
therapy 1n patients with severe relapse or in those who faled
to respond to othex tientment In our experi¢nce, the liver ex
tract prepaation for mtravenons admimistration has been the
most achively curative substanee unsed, except mieotinic acid
Oral and mtramuscular admmistration have given ielativels
slow 1mprosyement

Of the patients treated exclusively with Inver extract, 3 were
grven Valentine’s extract for oral admimistiation 1n doses of
30 e ¢ three times daily for ten davs  All showed good improve
ment, Tequiring three to five days for cure of stomatitis glossttis
and diarrhea, ind seven to ten days for marked improsement
of dermatitis

Intr imuscular mjections of Lally’s ““343,”” 3 ce daily for
10 days, were employed 4 times with results comparable with
those of oral wdmimstiation of aquecus extract of liver One
patient 1eguned free HCl 1n the gastric jmce Three patients
were given no curative treatment, except 20 ce liver exiract
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erght hours, and there was rapid 1esolution of the dermatitis
Four patients were cmed 1n ten davs, three of whom showed
regeneration of free HCl in gastric juice

One patient, who was severely demented, took endogastrin
for twenty four days with complete healing of all lesions but
no improvement m the mental state, developed bronchopnen
moma, and died after four months of hospitalization At
autopsy no lesions of pellagra were evident, though detailed Ius
tologic study of the brain showed degeneratise changes

Another patient who had apparently recovered atter ten days
of tieatment developed severe pyelonephnitis and died but with
out relapse of pellagra The last patient treated behaved
exactly as did the two who died after the treatment with pigs’
rucost extract On the eighth day of endogastiin, after rapid
cure of all signs of pelligra during the first fomr davs of treat
ment, she 1apidly beeame febrile and delirious, with diairhea
(10 stools during the first twents fowr hows) During the first
twenty-four hours of 1elapse, severe ulcerative stomatitis nd
glossitis with vesicular dermatitis of the hands, feet, and per
neum developed She was given mtensive treatment with yest
and mtiavenous liver extract but died on the fifth dny of re
lapse Since this patient’s course was i all respects smmilar
to that of those who relap<ed on pigs’ mucosa extract and sinece
no adequate explanation for these shoching oceurrences was
found, no further experiments with mucosa preparations were
carried out It seemed evident that there wns great virtue
them, for rapid cure of all the acute lesions was obtuned 11
every case

We feel certamn that ferment action and protemn content
played no part m the ecure It has not been possible to determine
the presence o1 absence of mcotinte acid 1n pigs’ mueost extract
prepared by the same technique or 1n the samples of endogastrin
which are still m our possession Agun the question of an Im
trinsie factor 1emamns unsettled Still more 1mpoitant seems
the question of the mechamism of apparently iries ersible ret
lapse, for we have seldom seen patients w 1th even the sev erfls
spontaneous pellagra who failed entirely to respond to the meth
ods of treatment applied in these cases
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Ventriculin —Concurrently with these experiments some pa
tients were treated with various substances other than direct
gastric derivatives, ventrieuln, and autolyzed hiver preparation
made bv E R Squbb and Sons, various hiver extracts, and some
crude and refined vilamim preparations were emploved Ven
triculin, m wmounts varying from 90 to 300 Gm per dvy over 1
period of ten days, was used m the treatment of 4 patients, all
of whom mnde 1apid and nneventful recovery  While we feel
that the presence of gastric mucost in this prepuration was of
extreme importance, the ndded protern and unknown nutritional
factors made the experiment unsatistving from the pomnt of
view of specificity  Spies had already proved the curative
property of large doses of ventrienlin, and our trial of it was
onlv to satisfy ourselves of 1ts value  Fowr patients were given
autolyzed Iiver in doses of 15 Gm three times 2 day for ten d1vs
These patients also made rapid nd apparently complete 1e
covery Two, however, remaned achlorhvdric and later re
Iapsed

Laver Bxtracts —Liver extret of various sorts was used m
the treatment of 45 patients, 10 were grien no oth¢r curative
substance In 35 instances it was used as accessorv or salvage
therapy 1n patients with severe relapse or n those who fuled
to respond to other trentment In our experience, the liver ex
traet prepai ition for intiay enous administration has been the
most activelv curative substance used ¢xeept meotinic acid
Oral and intramusenlyt admimstration have given relatively
slow 1mprovement

Of the patients treated exclusively with hiver extiaet, 3 were
gnen Valentine’s extract tor oral admimstration m doses of
30 cc three times d uly for ten davs  All showed good 1mp1ove
ment, requiring three to five davs for cure of stomatitis, glossitis,
and diarvhey and =even to ten diys for marked 1mproyement
of dermatitis

Intramusecular myections of Lallv’s ““343,”’ 3 ce dulv for
10 dnys, were emploved 4 times with results comparable with
those of oral administration of agueous extract of liver One
patient 1egained free FICl in the gastric ymee Three patients
were given no curative treatment, except 20 ¢¢ liver extract
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tor mntiasenous use once dulv A1 made spectaculm 1ccoverres
Otal lesions weic cuted during the fust thirty six hours, dar
thiea stopped on the <econd day, and dermatifis was healed by
the fifth o1 sivth dav No deaths acenrred m this group of Inex
treated patients

In the remmmng 35 patients freated with huer extraet, the
mtray enous prepatations were used m amonnts 1arying from
20 to 80 ce dmily  Tins expensive method of treatment was
reserved for the more severely 1ll patrents, and almost meredible
1esults weie obtamed with numerous apparently morbund
ases, fhough there were 7 deiths m the group Wiale this
mottality of 20 pe1 cent 1s not good, we are certain that no other

\

600
Fig 24— Tongue relapse’’ 1 patient whoss requirement of nicotsmie te1l was
& mg gg\ly tgrec days after, dosige was reduced to 500 mg

method of treatment would have heen so suceessful and ¢ien
now we employ hiver extract intravenously when ocenstonl
patients do not respond well to mcotnue acid

Nicotimic Acid Content of Laver —Owm inferpretation of cure
with ventriculn and s arious extricts of liver has been that a
substance spectfically curatne for pellagra and probably 1:
“compound’’ of the mimnsie and extrmsic factors amlogouf
to the hemopotetic substance 1s present in them  In the night °t
present I nowledge, the question of the meotimie acid contlenl
of these preparations 1s an urgent one, but no adequate methaod
of chemieal 1557y has vet been devised Lyver may contun
asmmeh as 25 mg of nicotmte acid per 100 Gm , but the curative
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results obtuned with Iiver extract have been much more strik
ing than those with mcotime acid 1 the hypothetically equva
lent amounts

Another mterpietation mught be thit adjuvant substances
mas be present whieh act as catalysts for the specific vitamin
It seems very likelv that the substances curative for pellagra
are stored m the lver Whether this 1s mcotinamide ot some
other compound of meotime 101d 1emuns to be deteromned
Riboflavin may 1lso be a storage substance of importance Vart
ous other mvestigators have emphasized the value of liver and
liver extract in the eure of pellagra, notably Boggs and Padget,
Magness and Ramsdell, Spies and his 1ssociates, and Smith and
Ruffin

Laver Extract From Pellagrous Laver —We have for mamy
years been impressed by the umformlv fatty liver of fatal
pellagiv, as Lnowledge of the probable etiologic mechamsm of
the disease has heen clartfied, the sigmificance of this finding
has seemed to be more mmportant Lately the opportumty for
testing the defimte poteney of an extract of pellagrous hiver has
heen presented It was possible to secure the liver of a person
dead of uncomplicated pellagin who had had absolutelv mo
treatment This biver was secured within two hours of death
and wAs refrigerated until thoroughlv cniled, and from 1t the
““G fraction” was suceessfully prepared

This extract w1s g1ven mtras enously in doses of 25 ce repre
senting 100 Gm of liver, for two days, to 2 patient with typical
Addisoman anemiy, wnd the same amount to two pahents wath
2 rcdapse of pellagra  The patient having Addisoman anemin
showed a prompt 1eticuloesy te response withm forty eight hours
after the first dose  The reticulocstes reiched 2 peak of 14 per
cent on the fifth day, and there was the usual inerease m 1ed
blood cells and hemoglobin  The two patients with pellagra
showed no response whates er, becoming 1amdisy worse, ind hoth
1equired urgent treatment with laige doses of intravenous com
mereril iver extiact

Histologic exanumtion of the iver uced showed extreme fatty
degeneration  This expermment seemed to show conclusiyely
that the pellagia curative factor m hiver extract 1s qutie dffer
ent from that concerned with hemntopolesis
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Vitamn Concentrates —During the two vears of these expert
ments, certain vitamin concentrates were employed i selected
cases An extract of rice polishings (ryzamin B), furmshed by
Burroughs Wellcome Co , w 15 given to 7 patients The prepare
tron 15 rich i vitamn B,, and contains considerahle amounts of
the B, complex It was adnumstered m amounts of 45 Gm
daily  There was no speetacular response comparable to that
following treatment with hiver and stomach preparations, but
gradunl, slow 1mprovement 1n 11 pelligrous mamfestations re
quured ten to fourteen days to produce symptomatic cuze  Onlv
two of the group showed regen¢ration of free HCl m the gastrie
Juice It scemed evident that this substance contained pellagra
curatrve principles but was not an ophimal one for treatment
of pellagra

Riboflanin Deficiency — Riboflvvin became ayulable at this
fime and was given to 4 patients  The dose was small, 3 mg
daily, mtramuscularly, over a period of five days No defimte
mmprovement was observed and other methods of treatment
were later employed

Recently mterest m riboflavin has been stimulated by Se
brell’s observation that margmal stomatitis or “‘cherlitis” can
be cured by 1t As vet the matter of 2 defimte chmeal sign of
1boflavin deficienev remains unsettled

Carotene —Because Mellanby had reported ammal expert
ments which seemed to mndicate that vitamin A, or eirotene, was
protective, for the centrai nersous svstem, 1gainst the eftects of
B, defieiency,’’ carotene 1 doses of 9 mg dailv was grien to
3 patients for ten davs  These pitients were actively demented
and thev wete given no other treatment at the time, no effect
was ohserved

Curative Diets —As stated above, 19 patients wee trented
with curative diets This group was definitely eomposed of
patients with milder mamiestations of pellagra and those suhl
jected to experimental condstions One death from hronch
pneumonia oceurred n this group Cure was guite regularly
slow as compired to that produced by stomach and Iner
preparations i

The usul time 1equuied for disappearnnee of glossths m
diarrhea was four to si< davs Later improvement, hovever
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was rapid and steads  Six of these patrents had some amount
of free HCl 1n the gastile contents Nme of the remmning 13
showed return of free IIC1 after tieatment Twenty mme pa
tients became free from all signs and symptoms on the basal
pellagia producing diet

Recovery was ilwavs slow but progiessed m the sime fashion
s that seen under trentment with cur ive substances Glossitis,
stomatitis and diarrhea weie cured 1n the order nnmed, dermn
titis often required two to three weekls for resolution Eighteen
of these patients showed low normal +alues for free TCl m the
gastric contents on ndmussion  Of the other 11 who were achlor
hiydrie, 5 reguned some degree of fiee 1a1d while undex observa
tion

There are various possible explanitions of recovery on pel
lagra producing diet  Quute frequently the food 15 much better
m quabty and quantity than the patient’s habitual diet, and m
the presence of even partinlly adequate gastrie funetion, suf
fictent curative substince may be extracted from it to cause
remission  Rest in bed, with lowermg of metahohie require
ments, 1s probably mmportant to 1 degree not ecommonly ap
preciated

Sunhight —Protection from sunhght 15 1 factor msicted upon
by some obzeryers but not considered impoitant by me

In owr expericnce, sunlight 15 of hittle specific effect 1n pre
apitating the dermatitis of pellagra ind still less active i pro
duemng mucosal lesions  In some patients any physieal or chemm
cal rrntant will eause dexmatitis, frequentls heat, strongly i
Laline soap, or the fumes of wcids may produce = tyvpieal erup
tion

It 1s most hkely that genital lesions are the result of 1riitating
discharges or of putiefying sehaceous seeretions m unclean m
drviduals  The effects of ultraviolet and infrared rays are not
dented, but we do denyv any specifiatv for sueh agents It 1s
common experience to sec the most severe type of dermatitis
m patients subjeeted to expeiimental relapse while remaming
m the hospital n a poorly hghted ward

Pellagra Following Exposure to X ray —Tn this connection 1t
m1y be worth winle to mention a patient 1 whom <evere pel
lagra followed heavy exposme to x ray  This woman was ad
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mtted for the symptoms of mediastinal pressure and was found
to have Hodghin’s disease Following the admmstration of
600 RU to the mediastinum she dey eloped severe, acute pel
lagia with vesicular and uleerative dermatitis of the hands,
elbows, gemtalia and feet, ulcerative glossitis and stomatitis,
fevel, delimum and diirrhea There was achlorhvdria and
rapdly developing anemia Al symptoms and signs vwere fulls
developed seventy two hours after the last < ray treatment
She was cured with Iiver extract, 80 cc wele given mha
venously, d-uly, for three davs She showed rapid restoration
of gastric function and, though kept under observation for
thirty davs on peliigia producing dief, remamned apparenthy
well

Nicotnic Acid 1n the Treatment of Pellagra —Our efforts to
show that pellagra 1s @ condition deficiency were abruptly mter
rupted by the discovery that meotine acid 1s curative for black
tongue m dogs and, by analogy, for human pellagra Thera
peutie trial of nicotime acid was begun 1n October, 1937, and
has continued fo the present time

One hundred twenty five hospital patients and approvimately
twice this number of ambulatory patients have been treated nd
mamntained with nicotimc acid  The speaifiaty of this vitamm
1 the cure of stomatitrs, glosatis, wnd psvehie disorders eannot
be overemphasized

The hehavior of gastiie function on meotime acid treatment
closely parallels that under liver therapy A certaan number
of patients regun some degree of free HCI in the gastric con
tents quite rapidly These are cured and do not soon relapse
Others are rehieved of all svmptoms and signs but remam
achlorhydrie and relapse quickly when nicotimie acid 1s with
drawn or when a subm-auntenance dose 15 given

Dermatitis has healed slowly, more slowly than when yeast
or hver extract was used, and theie 1s reason fo suppose that
factors other than meotime acid may be concerned The re
sponse of gastric function to this method of treatment seems
to strengthen the hvpothesis that an intrmsic defect may be mm
portant 1n the pathogenesis of pellngra It was not to he demied
that an apparently mntimsic deficieney may be due to lach of
absorption or of storage
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Dosage of Nicotinic Acid —We have heen unable to estiblich
Ay routine dose of nicotinie acid  some patients are cured by
as hittle 15 50 mg 1 day grven by mouth, and others have re
quired 1s much 15 1,800 mg per dav When mtrat enous ad
ministiation 1s used, we ue sure that the amount necessary 1s
amaller, very mny patients have been cured by 100 mg 1intra
venously fo1 three dnys, and others have required as much as
600 mg

Occasionally patients have not 1esponded to nicotinie acid but
have been cured by liver extiqet given mtiavenously Two pa
tients were found who fulfilled all the eriterin for the dingnosis
of Addiconian imemia but fauled to show any response to m
tensive thertapy with iner extract intramuscularly  Since these
patients had histovies of recuiring attachs of pellagra i the
past, meotinie 1aad w1s tried  Three hundred milhgrams wele
given intravenously duly for three davs, 2(fter which 100 mg
were given duly by mouth Both patients showed rapid m
crease 1 red cell count and hemoglobin, with 1eturn ot blood
to normal quantity and volume indices within three weeks, and
there was simultaneous disappearance of the signs of combined
sclerosis At no time was there any strikang reticulocyte re
sponse, the highest counts bemg 4 and 5 per cent, 1espectivelv
Both patients recovered some degiee of HCI 1n the gastric yuces
This response to micotime acid was entirely unexpeeted and
awaits explination

Nicotimic Acid in Stuporous Patients —Peculiar mterest 1s 1t
fached to o group of stuporovs patienis showing no defimte
signs of pellagra who hive responded to meotinie acid bv rap
1dly regaiming consciousness  (Figs 35 and 36) Some 21 pa
tients with unevplamed <tupor have been admitted during the
past six months  Eighteen of these were elderly, artemosclerotic
mndrviduals whose condition formerly would have been diagnosed
as stupor from cerebial arteriosclerosis or ‘‘cerebromalacia
The remainimg 3 were relatively voung indiniduils between the
ages of 30 and 40 years  Five of the group did have fierv red
tongues s a suggestive sign of vitamin defieiency Nicotmie acid
m doses of 100 to 300 mg, mtrivenously, each day for three
davs, 1estored all these patients to consciousness, and all were
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dismissed appatently cuted In many there was amAazing re
sponse to the first dose of nmicotinie nerd, some 1egamed con
sciousness within an hour fiom the time of mjection Tt has
been suggested In Tolliffe that stupor mav he a speafic sign of
nicotinic acad exhaustion

me——

Fig 30 —Atropluc red tongue of stuporous patient, howing no other evidence of
pellagra Patient recovered rapidly on mcotime acid

Fig 56 —Rough coated tongue of stuporous patient with no evidences of pellagrt
Patient recovered rapmdly on nicotwnre acid

Multiple Vitamin Deficiencies —The possible relation of the
other vitamps to the syndrome of pellagi = 1s the subject of pre:;
ent study It seems highly improbable that chmeal pellngra 1

ever the result of deficienes 1 a solitary nutritional factor 4:\11:
of our pellagrins who have been subjected to adequate stu
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have been deficient mn vitammns A and C Some few have later
been given luge doses of riboflivin in an effort to confirm
Sebrell’s suggestion that eheilitis 1s due to deficieney of ths
substance We have <een one mstance of 1esolution of severe
dermatitis under heavy nboflasin thaiapy, and we have seen
one mstance of mauked improyement of cheihtis  In om expen
ence, endemic pellagra seems to be 2 poly witaminosis of which
the defimtive signs and svmptoms are prohably due to meotime
acid deficiency  Anemin, certaun types of dermatitis, and stoma
titis may have other causes

Gastric and Liver Intrinsic Factors —Continued staryation
for the e=sentinl extrinsic vitamin o1 vitamins results, we be
lieve, m changes 1 the gastiic mueost, the liver, and central
nervous system which may hecome 111eversible  These changes
50 condition the primary vitumn deficeney that cure, remussion,
and relipse may be so Iugely governed by them s to be pre
dieted with con<iderable iccuraey

The most 1mportant of the conditioning f ctors seems to be
atrophy of the gastiie mucos with fulure to produee digestive
ferments and FHCl What other funetions mv be 1mpared we
do not hnow  Later fatty infiltiatron or degenerition of the
hver oceurs, probablv with loss of ability to svnthesize a sub
stance nccessuy for the prevention of pellagin Tius hypo
thetical substance seems likely to he mcotmmamide, and there
mav be a comncident disturbance of hematopoiesis of 4 different
order from that present in Addisonian anemia and curable with
nmeotime acid but not with the G fraction of liver The neuro
logic phenomeni of peliigra mny appear 1 the absence of
changes i the <hin o1 mucous membranes hut seem Always 1sso
elated with achlohvdna

Pellngra presents many phenomenn analogous to pernicious
anemi1 and sprue and may represent 4 deficiency complen
closely 1elated to both In permiclous nnemia, gastric dysfune
tiomas apparently of primary 1mportance and may be a constitn
tional or congemtal defect Falure of elaboration of intrisic
substance results mm fulure m synthesis of the essential hema

toporetic factor, with resulting changes mn the bone marrow wnd
central nervous system
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The blood examnation showed hemoglobin 14 5 Gm , red blood cells
4,800 000, white blood cells 6,050, total nonprotem mt’rogen 29 5, glu
cose 91, cholestercl 213, and chlorides 485 The basal metabolic rate
was =7 Analysis of an Ewld meal revealed free hydrochlorie acid 6
total aexdity 22 X tay examination of the gastromtestinal tract was
entirely negative There was a trace of blood mn the stools on one
oceasion No imebae were found, although o single cyst had been re
ported a year previously Because of the possibility that this was a
case of atypien]l Simmonds’ diserse she was griven 1 ee of polyansin
mtramuscularly daily  The glossitis pr omptly disappeared and the
drarrhea mmproved By February, 1940, she had gamned 13 pounds, the
most she has ever weighed

The patient has since then become less emotional 15 ahle to take care
of 1 four room apaitment, and resume normal social activities Her
menstrual periods ate less panful and have a more normal flon  Never
theless durmg each menstruil pertod and the week thereafter there 15
2 moderate to severe return of the diarrhes Recently 2¢c of polyansyn
dauly dnring the weeh preceding the menstrual period greatly de
creased these recurrent diarrheas Tf the polvansyn 1s stopped the
symptoms return within two weeks

In view of the prompt recovery of the glossitis following the use of
an extiict of the anterior lobe of the pituitary gland it appeared r
tional to apply this therapy to persons will pellagra who had failed to
tespond to the admmstration of large amounts of mceotmic acid, nbo
flavin Dhiver parenterally, and adequate diets

Case 3 —C N, a white male laborer, aged 49 years entered the Cook
County Hospital on August 29, 1939  ILis immediate complaints were
epigastiic pam for the past year, loss of appetite for six mouths and
a loss of 50 pounds durmg the past yeu

The epigastric pain had no relation to meals although he oceasion
ally vomited about one hour fter a meal He had a diarrhea of four
to five liquid stools daily

The essential phyvsical findings were emaciation, 2 severe glosutis
{4 1ed heefv tongue), 1nd a sore reddened pharynx

The results of laboratory examinations showed that the urine eoﬂ\
tammed a two plus sugar and 2 three plus albummn  An Ewnld me}?
revealed an achlorhydria  No parasites nor blood were found m the
feces _
eA elucose tolerance test showed fasting glucose 106, at 9 1, 272
10am 200 11aw 158 .

The blood exammation tevealed hemoglobin 10 Gm , red blood cgos
3 590,000, white blood eells 4,800, total nouprotemn mtrogelq 23, ch
lesterol 135, cholesterol esters 36 and phosphatase 738 The Kahn re
tion w1s negative  The basal metabolie rate was -11

X ray of the gastromtestinal tract resealed no abnormality A gas
troscopiec exammation revealed 1 red and swollen mucosa n

On September 13, 1939, an _erythemtous eruption was obsert e%‘;ﬂ
the face and 1n the gromn  There was also maceration of thel sur{)‘h‘te
and the thighs At this time 600 mg of mcotime aerd daily d
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She was given 2 e e of polyansyn daily At the end of five days the
mouth was entirely healed and the tongue was less red and panfnl
She contmnued well with 10 ¢¢ of polyansyn weehly until one week
hefore her menses when the angles ot her mouth once more heeame
sore and eracked and her fongne became red and pamnful The mjec
tions were continued and after menstrnation ceased, the lesions promptl,
disappeared

With the next menses the angles of the mouth became pamful but
did not erach  The condition disappeared before the menses Wwere com
pleted and the menses became less pamnful dnrmg treatment W hen
last seen, May 10, 1940, she was entirely well

Case 5—C F, 1 Chanese male, 54 years old, entered the Cool County
Hosprtal with . moderate cardiac decompensation, due to an nortie
stenosis of rheumatic origm

He showed no other significant findings, except 4 symmetrical dry
sealing crnption on the haeks ot the hands, the buitocks and the
thighs These lesions weie dragnosed 1s pellagra  He was treated for
h1s cardiae condition but w1s kept on a vitamm poor diet for ten days
At the suggestion of Dr Dunbar he was given 1000 ec of glucose
mtravenously on March 20 The next diy all the lesions were acutely
mflamed and pamnful and the backs of his hands were crached and
exnded serum

He was continited on the low vitamin diet and civen 2 e e of polvansyn
duly Improvement was prompt, and on Mayv 9 all evidence of sealing
was gone

Dascussion

With the exception of Case 5, all patients had Deen well
treated as pellagrin- and yet showed httle o1 no improv ement
for long periods of time  The use of an extr et of the anterior
Iobe of the pitmitary glnd, as alreads sttted, was snggested by
the prompt 1mprov ement of the glossitys and diarrhe 1n Cases 1
and 2 These cases were considered as probably prtutarv
cachesias  The other eases had no evidence of pitmitary hypo
func tion and yet ;mpros ed with the admimstration of polynsyn
The lesions mproved by the use of polyansyn are the same as
those accepted as beimng due to deficiency of micotime qcid and
1boflayin  There 15 some evidence that stars ation or vitmm B
deficiency may Je 1d to damnge of the anterior lobe of the pitm
tary gland

Marburg and Wencliehach observed necrotic areas m the an
terior lobe of the pitwitary glands of patients dymg from bery
bert ;
Burke and McIntyre® found that rats on a thinmm deﬁcle;l
diet did mnot lose weight as ripdly when given a growth
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promoting estiact of the pitmitary as did those which did not
recerve the extract, they concluded thnt the growth promoting
hormone modifies tl e utihization of thiumin

Brenneman* found that when day old ebichs were fed a stand
ard diet only on alternite davs growth was retarded to about
50 per cent of that of normal controls fed the same diet every
dav  The testes were lighter n the started chucks Male hor
mone hmted the growth of the testes of the control chicks but
not of the starved ehichs This obseryvation 1s interpreted s
evidence of decreased production of the gonadotropie hormone
This 15 further suggested by the fact that injection of an extract
of the anterior lobe of the pitwitary gland produces greiter
growth of the testes wnd combs m the starved chichs than m
normal controls

Sommer’® found that women who had passed through puberty
during the startation eaused by the blochade of Germanv dur
mg 1914 to 1918 showed - hugh meidence of abortions and still
births  Delayed menstiuation, amenorrhea infantihsm and
sterility were common  Corpus luteum hoimones failed to cause
mmprovement Prolan benefted many eases Greatly dimmished
lactation was common and was greatly improyed by the nse of
Inctogenie hormone From these obsery ations he concluded thit
the lactogeme and gondotropic hormones of the pritmitarsy gland
were dimimished by starvation

Hundhaunsen® found that deprivation of vitamin B, crused ~
decrense 1 the thyiotropic and gonadotropic hormones 1 rats

From this experimental work 1t appears that vitamm de
fiareney or partial st ation mon ¢k o deerense of the hor
mones of the anterior lobe of the pitmtary This may serve to
explain the results m all cascs except Case 5 In this case, re
covery occurred with the idmimstration of polyansyn, although
a low vitamin diet was continued  An attempt to answer some
of these questions 1s now being done through a series of lahora
tory obseryations

Conclusion

Evidence 15 presented mdicating that an extract of the an
terior lobe of the pitmtary gland will cause 1ecovery of pellagra
lesions when they hawe failed to respond to meotime acd Tibo
fiavin, parenteral hiver, and adequate diet
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SECTION V
SYMPTOMATOLOGY, DIAGNOSIS AND PROGNOSIS

CHAPTIER XVIII
THE SYMPTOMS OF PELLAGRA

Definition —Pelligiy 1s 1 disease entity eh uacterized patho
logic illy by an erythematous, prgmented, and exfolintive dexmn
fitis, stomatitis, glossitis, gnstroententis, hepatitis, proetitis,
urethiitis ind vagiitis, and chnieally, by the subjective symp
tom syndrome consisting of hurmmng (‘‘scilded’’) <ensition i
the mouth and tongue, anorexin diarrhey, burmng m anal
region and 1n the urethin, o1 vigina, vared nersous manifesta
tions, emiciation cachenia and v ying degrees of anemn from
the mild second uv type to the blood pieture of severe primary
anemi

The elasaical triad of symptoms, 1e, “‘dermntitis, diarrhen
and depression ’ are associited in the tyvpieal cases of pellagra,
but the subelimeal tspes, also denominated pellagia sine pel
lagra, *“parapellagra,” ““mashed pellagra,’” “pellagra suspeet 7’
‘“mepent pellagry,” ““latent ’” ““dormant,’’ or ‘‘potentinl’
pelligra exist m which thetc are no skin lesions  The diseqse
may be wuspected withont <hamn lesions m pellagrous 1egons by
the alimentary tract symptoms, particululy unexpluned sore
mouth and 2 fiery 1ed tongue, with, o1 without, dirihea, as<o
ciated with the anxiety neuroses, o1 1 the wevere cases with
actual msamtv  The term pseudopellagrn, formerh used to
designate pell1gi« . alcoholies, should he ibindoned, o1 con
fined to cases resembling pella,1, with or withount, pellagra
phobia, but 1 which the diagnosis of pellagra can be excluded

Classification —Pellagin may be cl wsified into three mun
Zroups  endemne, sccondiry, and aleoholie  Sporadic cases oc
<, but where teohol ean be exeluded a< a factor, they are
secondary to other disenses or they are of endenne onigin

280
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Endemc pellagr s, and to 2 less extent aleoholie and secondary
pellagra, may be classified as acute, subacute, and chrome, and
according to severity mnto four types

1 The muld type m which the symptoms are referable largely
to the ahmentary tract associated with psy chasthema, especially
the maets neuroses, and mild dermatoses This tvpe tends to
recovery, 1f properly treated, and yn many cases the svmptoms
of pellagra subside withont f1eatment

2 The moderately <evere type which tends to chromety, with
1ecrudescences of svmptoms yenr after vear

3 The severe type m wlich the oral, gastromtestinal, shin,
and nervous svmptoms esist to 4 marked degree, and whieh
tends to progiess to fatal termmation  Alcoholie pellagra often
belongs to this type

4 The tvphoid fype 15 seen most frequently 1n locahities m
which pelligra 1s enderme In the typhod type the onset 1s
more or less sudden, the diarrhea 1s 1ntractable, the mouth symp
toms are ~evere, the shin lesions ate of the bullous or wet tvpe
with secondary pyogeme infection there 15 high fever, ramd
pulse, prostiation, rapid emaciation and death i a high per
centage of cases Fortunntely the typhoiud type 15 now rare
It w1s observed frequently when pellagia was first found to be
endemic 1 the Umted States

Pellagra also m1y be classfied as primary, m the endemic
form, o1 1t mav be seconduy to, and not infrequently the
tetmunal stage of, chrome conditions and diseases such 28
aleohol addiction, caremoma of the esophagns and stomach,
wleeratise colitie, and other severe chionie gastiomtestinal dis
eases 1 which nutrition 1s mpured

Subclinical Pellagra —Pellagra i the emly stages responds
readily to treatment escept in the acute fulminating cases seen
m severe outbieahs It therefore 1s unport int to make an early
diagnosis of pellagra at 2 trime when the symptomns result irm\:
physiologie dysfunction before 1rreparable pathologie change
have taken place The physien who waits until the erythem?

tous eruption appeais on the dorsal surfaces of the hands, m'm:
nech, and feet before making a tentatrve diagnosis of pellagr
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m a person residing m a pellagrous commumty, or m n aleo
holie, mav miss the opportunity of cuing s patient

Tt 1s not easy in every ease to make 1 diagnosis of pellagra
before, the eruption ippears, but given a patient who resides m
A communmty m which pelingra 13 endemie, there nre certun
symptoms f1om wlich the physian experienced in dealing with
pellagrins may make v tentatrve dingnous of ““subchimenl pel
lagra,” formerly and perthaps more expressively called pella
gra sme pellagra Tt 15 wiser to treat a hundred patients wath
suspected pellagia ns 1t a positive dingnosis had been made,
than to allow one pitient to go untreated while warting for the
dermatitis, diarrheq, and mental depression to appeu

Almmentauy traet disturbances and nersvous and mental mam
festations usnally precede the dermatoses mm pellagin though
occasional cases occur mm whieh theie are shin lesions hefore
the patient complains of a burmng o1 scalding sensation in the
mouth, loss of appetite, decrease m weight, vague abdominal
discomfort, ts<ociated with general apathy, the anviety nem
roses and vared paiaesthesias

The Pellagra Facies —The pellagra facies 15 dafficult to de
serihe, but 1t often ewists before any one of the overworked
tiiad of symptoms, 1e, ‘‘dermatitis, driarrhen, and depression,’
appear Charles Wardell Stvles, a great samtarian, retired
surgeon of the Umited States Public Health Sersice, used to
malke the diignosis ot uncinariasis by the ‘“dull, fishy stare’’ of
hoohworm victims  He would mspeet 4 gioup of childien 1n
hookworm distriets and pomnt out the vietims of uneinariasis
and s dagnoss would be conbrmed by fmdmg the vva of
unenaria, or lary ae, or the adult hoohworm, 1n the feces of those
whom he hnd pronounced s having the ‘“lazy disease ”” Physi
elans who hive had a large experience m treating ambulatory
cases of pellagta can mahe 2 ““smap shot’’ diagnosis i many
cases before the patient has deseribed hus symptoms

The appearnnce of the eyes of pellagrins may not be dis
tmetive, but usually the pupils are dilated, the sclern 1s not
clear, but blush, the color of lead, the eyes and eyelids move
slowly, and there 15 a characteristic dull Lifeless stare There
1s an unous or quernlous esplession on the face of the pel
lagrin, who seems to realize that something 15 wiong with lum,
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he doc< not know what, but hie has come to the doctor to find out
Frequently 1t 15 ¢vident that he 1s at1ad he has pall 1g1a, and
wppeats distictly anvious heeanse he fears he will be told he
has the dreaded discase, of which some of his nerghbors have
died, 01 have ‘gome c1qzy,” and of whieh he las 1ead so mueh
m the pipers  Wilson m diseussing the pellagra faces sad
“The patient has a chalacternstic anvions expression round
the eyes, which 15 <o marhed that a diagnosis ean often be made
by tins «vmptom when othets 11e mdefinite

The ambulatorv pellagiim seeking tieatment may appens more
anemie thin the Inboratory blood findings 1ndicate  He has
“‘muddy”? complexion and not infiequently there 1s shight pig
nientation o1 macular eruption over the face particulaily over
the alae of the nose, and on the «\posed suifaces of the nech,
betore there 1s dermatitis of the dor<al surfaces of the hands

Early Mouth Symptoms —One would hesitate to mike the
diagnosss of subelimical pellagra from the eomplunt of burning
1 the mouth with reddened niucosn ot the o1l cavity and 2 red
tongue, espeerilly uound the cdges and at the tip  Sore mouth
occtizs 1 many conditions not related to pellagra  Pahaps the
most frequent condition that causes punful stomatihis 13 a
simple anachloifindnia, which clears up promptly by the use of
teaspoontul doses of dilute hvdiochloric acid given in mulk with
meals and three howrs after meals but given mn aleoholic or 1
pitient residing m 2 pellagrous distriet, who complums of hurn
e m his mouth whether he has demonstrable stomatitis or not
he <hould be regarded as a potential pelligrim, af not an actutl
case of pellagra  Spies and Blankenhorn have been impressed
with the importance of eaily mouth lesions in their expermmental
and chnieal studies of pellagin

Early Gastrointestinal Symptoms —The wise physician wlllll
~uspect pellagra when he 1s called upon to treat 2 chromcally
il mdividual, m A locahts i whieh there wre hnown ctses of
pellngia, where the paitient compluns of loss of appetite, vague
\hdominal svmptoms, such as ““gas on the stomach’ v 1th or
without gaseous eructatians, eprgastrie distress, either burntm:';
wnd 1ndescribable discomfort, or colichy puns “The POtinﬂég
pellagrin wilt complaun also of what he may eall acute md lbd\
tion’? wluch ke helieves was brought on by eafing v arious kin
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of food -nd often he will deprive lumself of needed nulritious
f00d because hic fears that 1t will bring on another atth

Constipation 1s present m At lenst thiee fomths of the eses
of subchnical pellagra A muld diarrhea, how ever, mav appear
concomitantly with mouth symptoms Diarrhen alternates with
constip itron long hefore chronie dimithe ) supervenes
“~Farly Nervous Symptoms —The lumented J W DBabcock, of
South Caroling, one of the great pioneers in the study of pel
lagra, and Maivin L Ginves, an illustrions Texas climeln 1n
therr early studics of pellagra stressed neuristhemna, of wluch
the anxiety neuroses are 1 part, as the most mmportmi early
mamfestation of pellagtn  Babeoek found 1n studying the sev
¢ral hundred patients with pellagra whom he had treated, thit a
large proportion of them had heen classed and had been treated
as ““neurathenies’” or “‘nemioties’” for years hefore the tvpieal
symptoms of pellagra developed Babeock conwidered neuras
thenta, & term which he did not like but used for lncl of a more
deseriptis e name, as the one most important predisposin, enuse
of pellagra, so much <o that he 1eguded any nervous mdvidunul
who hives 1n a pellagrous loe ity as a potentinl pellagim, who
should be treated as it he wete known to haye the disense Bah
cock helieved that many cases of pellagia may be prevented 1f
physierns will correct the hygieme environment and huild up
the nutiition of nervous patients, paving pauticular attention
to the diet and the mental hygiene of the mdividual and his
famly

Longimire, of Texas, who has hid a large expertence 1n deal
mg with pellagra, helieves that the diagnosis ean he made, or 1t
lenst suspected, for months or vears before the dermatitis and
diarthea become pronounced He tlhunls that the nervous
dividual m v Jocality m which pellagia 1s known to evist, whose
symptoms ¢ mnot be ascribed to known e wuses, should he ding
nosed ns 1 pellrgrn ““suspeet 7’ wd tieated accordingly  Long
mire regards msomnin with varving degiees of mental pertuih
tion, putieululy worrs as v frequent complunt of pellgins
1le s1ys that “some me 1rritable, some 11¢ depressed wd others
exhilarated, and these ue otten elasafied ns caces of nervous
breahdown o1 nervous exhaustion,”” partieulnlv 1n the sping
and summer, with 1 lustors of impiovement dutmg the winter



288 CLINICAL PELLAGRA

J B MeLester, 1n studying the ease histories of a lirge num
ber of pellagrins in Hillman Hospital i Brrnungham, was mm
pressed with the propoition of patients who gave listories of
digestive symptoms fo1 vears before shin lesions appeared

The subelnieal type of pellagiin, before a definite dingnosis
can be made, often complains of bmmng of the hands and feet,
without any evidence of skin lesion Sometimes there are
paresthesias not 1eferable to the distribution to the sarious
nerves 1n which the newitides may oceur Anesthesia of the
<lan 1n pellagra 1s 1are, but pellagiins often complun of numb
ness and tingling of the hands and feet, and of what they mav
call ‘2 dead feeling all over ”’

Finally, 1t should not be fo1gotten that pelligiins may become
psvchotic before typieal symptoms appear

In making a tentative diagnosis of subclimeal pellagra it
should be remembeied that mld shin lesions, particnlarly a
yecurring ervthema on the backs of the hinds, appearng i the
spring and summer, may be observed for veais before there are
alimentary tiact svmptoms

The term pseudopellagra formerly used to describe pellagra
m aleoholics should be abandoned A peison either hns, or has
not, pellagra, and pseudonyms like pellagroid and parapellagre
certainly have no place in the nomenclature of the dicease

The Anamnesis —Careful listory taling 18 important 1f one
would make the dingnosis of subehmnical pellagra In lustory
taling the patient’s complunts m his own words should be
recorded The physician who 1s 1n a hurry and who does not
give s patient time to tell the story of his illness m lus own
way 18 not 1 cueful diagnostician, hecause the amamnesis 18 the
most mmportant <mgle 1tem of the data from which a diagnosis
of <ubelmical pellagia can be made It 1s admiited that the
patient’s Tustory of his 1llness 15 musleading at fimes, but the
physician should learn to evaluate thus patient’s statements
along with the wnformation he derrves from physical exummna
tion and laboratory studies

Thompson Frazer, in repoiting a series of cases wlich he
studied with 1egud to the fist svmptoms, stressed the IZI
portance of the namnesis e sud that 1f eareful nstories be
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taken, 1t will be found that 1 surprsingly large number of pel
lagrms have symptoms months, and 1 some imstances years,
before the adivent of the svinptoms which prompted them to
consult a physician

Incubation Period —The period of meubation 1n pelingra has
been discussed by a number of wiiters, but no one has given any
definite period of time for the development of the disease One
of the arguments igunst the infectiousness of peliagra 18 that
no one hns heen ahle to point out 2 period of imcubation from
the time of exposuie to the supposed infection to the time that
the disease appeats Silet, MaeNeal and Garrison i thewr
studies of 1 large number of eases in the cotton yulls 1m the
suburbs of Spirtanburg and other endemic toer 1 that part
of South Carolinn, estimated that 1t required about 2 year’s
residence 1n a4 peilngrous distriet before a viettm mamfested
symptoms of pelligra

Early Skin Lesions —Menage has ealled attention to derma
toses as being in many eases an early mamfestation of pellagra
He saxd

““The shin eruption of pellagra 1s not alwys a late or terminal mam
festation but may be a very euly one

‘ We should be willing to mahe a diagnosis of pellagre on the slan
lesions, without the symptom complex because if 1n early diagnosis 1s
made, therapeutic measures maj be instituted and therebv save the
patient the burden of proving his own diagnosis which he surelv will
do 1f left untreated *’

Bass 1eported caces in which the bilateral erythema on the
backs of the hands had 1ecmired for 1 number of summers be
fore other svmptoms of pellagra appeared

Oral Manifestations —At varying intervals before the shun
lestons appear, the pellrgrin miy complam of a ““sealded feel
g’ 1n the mouth, which he mny aseribe to drinking hot coffee
Thi may last only 2 few weeks, during an exacerbation with
other symptoms, or 1t may contimue for months or years Some
tames the pellagrin complains of actunl puin m the mouth, par
ticularly of the tongue, which may be so severe that he refuses
to eat  The pun may be mereased by eating coarse foods or
tahing hot or cold dumnhs  Acids may merense the burmng in
the mouth The fiery red tongue 15 frequently sore, the gums
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e ténder and bleed easily  Saliv vtion 18 profuse at times, the
<alrna duibbling continuously fiom the mouth Tuerease m the
flow of saliv1 may he complaincd of when theic aie few other
symptoms

In the veary ealy cases wlhen the mouth 1s examined there
mav he no evidences of 1 stomtitis, the tongue, gums, and the
buceal ~mfaces appening normal, vet the pellagrin’s mind 1s
focused on his mouth <ymptoms, and he believes that he can
never get well  The tongue, 1n some cases, 1s dark 1ed 1n color,
wnd fiscured, 1esembling 1are beef There myy be aphthous
patelies and even deep <eated ulcerntions on the edges and
underneth the tongue The huceal mucous nembi anes a1e very
much 1eddened, p uticulatly around the edges of the ips Some
tunes the outer edges of the lips appeur mflamed and 1ed hefore
the mouth 12 opened The gums al<o are 1eddened, and, 1n some
cases, spongy and ulcerated, somewhat as m meicurial stomn
titis A« the disease progiesses the glos<ul epithelium 1= shed
wnd the tongue appears 1ed and glved, particnlarly at the end
wnd on the mugins  The buccal surfaces of the cheeks, the hard
and <oft palates, and the fauces appear 1eddened  In the <evere
cases, punful ulcers on the tongue, the gums, the f1enum, and
buceal smfiwes appeu  Pvyorzher alveoluis mav be severe,
wmd 1 adsanced eases, there 15 dirtyv and foul oral <epas, re
<embling <evere Vincent’s angmi  In many cases the Vincent's
spiillum 15 present, and often streptococer and staphilocoect
ate secondary ny aders

Esophagus —The huining sensation m the mouth mav extend
to the esophagus, and substernal pamn 15 sometimes pronounced
Roussel ealled attention to dryness of the e-ophagus, 1th
dvsphagia, as one of the early symptoms I have noted 1t m
several eaces, and 1egaid 1t 15 n mmportant symptom Globus
hysterzeus may be present m pellagia patients with other
ners ous manifestations

Gastric Symptoms —Symptoms 1eferable to the stomach ma
be tmong the first mamfestations of pellagra Loss of appetite
1s one of the eailiest and most constant complunts of the pel
lngrin A feeling of satiety after eating smll quantities of
food (aco111) 1s compluned of, and frequenthy when theic 15
diseomfort after enting, sitophobin may exist
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Late1, the burmng pun over the epigastiiam, pyiows, and
sometimes over other parts of the abdomen appears as the most
disagreeable, persistent, and charactenistic symptom referable
to the stomach The burming <ensition i the abdomen, of
which pellagrins of all stiges complun, 1s very different from
that seen 1 peptic uleer  In pellagin the bmnmg wcnsation
15 constant dav and mght, and 1t 18 not 1elieved, but 15 aceentn
ated often, by eating

Distention of the stomach or a feeling of fuliness 1n the ep
gnstrium after eating 15 often a distressing symptom  Gaseous
eructations usually due to aerophagia nervosq, are common
The pelligrin usually shows the doetor how much gis he his
on his stomach, and he will be observed to swallow u1 hefore
begmmmng nowsy eructations There may be gaseous distention
of the abdomen and tenderness over the epigastnium, m some
cases over the entire 1bdomen, but often when the ditrrheq 1
<evere, the abdomen may be flattened

Nau<ea 1s common and an early symptom  The ninsea 15 morc
o1 less constant often appearing before breakfist ind lasting
thronghout the day until bedtune, and mnot nfrequently the
pellngrin 1s nauceated at mght Eating mcreases the nausen, but
vomiting usually does not appear until 1ate 1n the disease, when
1t mav be a distressing symptom  Oecasionally attacks of vomut
mg mav occur, fairly early, which the vietim often helieves 15
due to some article, o1 articles, of food which he names as the
cause of the attacks Not infrequently pellagrms will diseqxd
meat eggs, milk, bread, and other axticles of tood hecause they
have disngreed with them in attacks ot what thev eall ““acute
mdigestion * In the Iate stages of pellagrq, nansea and s onut
mg may be <evere and small amounts of blood m1v He vomited

Vague abdominal discomfort 1s often nn eauls complunt
pellagra Tt 1s sometunes intensified 1fter meals, but more otten
1s not related to exting  Crimpme abdomnal pauns mav be
present, simulating g1l bladder eolic, o1 what 1s ealled ehrome
wpandiatys, o1 €ven peptic ulcer - Not 2 few pellhgnins ey
hdonunal se us nd continue to Iave thie pams, ot the discom
{o1t, for which 1n unneeessary opeition had been performed

Intestinal Mamfestations —Constipation, associnted w 1t
what the pellagiin ealls “Inhionsnese *? 3< an early mamfestation
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of pellagra  Not infrequently recurring attacks of mild diar
thea alteinating with constipation nxe complamned of for
months or years hefore the diarrhea becomes severe and con
stant  Colicky pams assocrated with constipation and the pas
sage of muens atter purgation are early mamfestations Mucous
colitis, with constipation, or diarthe 1, oceurs more frequently
m patients m whom constipation alternates w 1th, o1 1s followed
by, diarrhea

The stools of pellagrins are not characteristic until diarrhen
has been estiblished, when they aie small, frequent, and wtery
The diarrhea Y axtes from looseness of the howels two or three
stools per day, to 20 or 30 bowel mov ements within twenty four
honis In some cases, the diuihen is of a4 dvsenteric character,
4 or 5 stools per dav, cont umng mucus and blood and preceded
by griping pamns  In the severe cases, there 1s a profuse hqmd
drarrhea that oftentimes weakens a patient very rapdly, and
frequently 1s followed by death In one of my mahignant etses
of pellagra, n large hemorihage f1om the bowels was the exeit
g cwse of the patient’s deth

The stools may, or may not, be preceded by guiping and the
bowel moiement may o1 may not, relieve the abdommnu dis
comfort Sometimes pellagiins complun of weakness and an
‘¢q]l gone”’ feeling m the wbdomen after bowel mosements

Abdominal tenderness mav, or m1y not, be present 1n pellagre
m the e wrly stages, but in the late stages when there 18 diairhen,
there generuly 1s pronounced tenderness over the abdomen,
particularly m the lower right and left quadiants In the less
severe cases, there may be localized tenderness, particululy m
the upper right quadrant The paun under the margmns of the
ribs on the 11ght mas be due to hepatitis, more than to gl
bladder pathologs because autopsies show imvolvement of the
Iver i 93 per cent of the fatal cases of pellagza  Turner and
others have 1eported pellngra i which gall blndder disease pre
ceded and seemed to ave heen an etiologic factor of the disense

Rectum — A constant desite to evacuate the bowels because
of burming or 1ectal nritation nmty become an wnoving com
plamnt The burming pun m the rectum, either w 1th or with
out diarrhen, 1s one of the most constant eomplunts of pella
grins E~amunation of the anal region show s redness, and proc
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toseopic exammation may revel o diftuse redness of the reetal
mucosa, and sometimes uleerations in the rectum

Emaciation and Cachexia —Some lo<s of weight 1s the rule
pellagra though many obsetvers hive 1eported peliagryvin well
nourished mdividuals and even n overwelght patients For
mstance, 1n Busman’s 27 pitients “eleven give no history of
abnorm 1l o1 deficient dietary mtale Only five were defimtels
¢mac1ated s the result of chiome mainutiition

In the mild ease= and 1n the early stages of v case of pelln
gr1, there mav be 4 loss of only 1 few pounds of weight, but
as the dicease progre~ses, particululy when there 15 severe
dirtheq, the emaciation myy be extreme There 15 no more
pitiful «ight than 1 pellagrm in the 1nst stages of the diseise

Dehvdration 1= pronounced 1n the patients with severe dir
rhea, the slun of the entire bodv becomes diy and wrinhled
Often the victim of pellagra becomes eacheetic with much the
appearance of the stuved cancer vietim

Nervous Symptoms —The nervous symptoms ot pellagiy,
while often bizarie, present 1 moie or less constant syndrome
In the earlv stages the pellagrin complains of wel ness wmd =
feeling of generil di~comfort Ile recogmizes that he 15 not <o
alert mentally a5 he has been his memory 15 mpured, and he
15 anxious lest he 15 losing his mind or fe irs that he will become
sertously 1l He m1y have varions abnormil feus, and peliagr
has been so widelv propagandized that pellngraphobia often
15 hus most distressing complunt Tt mas he added that phyar
clans se¢ a gieat many more pitients particularly in 1egions 1
which peligia 15 endemme, who have pellagiaphobia, and not
pellagia, than they <ee of true pellagnns

Fatigue —The fatigue svndrome mm which the patwent com
plams of tiring easily, and <nyv< he has no energy and feels
unable to do his work satisfactorils often appenrs hefore there
are digestive or mervous symptoms  Shght mentil confusion
m which the pitient cannot concentinte Ins mind on s worl,
or when readmg or pliymng, 15 n early symptom becomine
more pronounced as the disease progiesces In such cases the
blood pressure nsualls 1s low (30 to 95 svstolie and 60 to 80

duastolie), suggesting that hvpoadienahnism may he a factor
n pellagra
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Insomma —Insomma 15 1 more o1 less constant ners ous mam
testation of pellagra The pellagtin usnally cannot explam
why he cannot <sleep, hut sleeplessness 15 frequently associated
with varons parestheans and other funetional nersous symp
toms  The pelligim not infrequently magnifies the depression
that comes from loss of <leep and believes that 15 one of the
1easons why he 1< ‘going cinzv

Ileadaches a1e not constant i pellagra, hut 1n the ea1ls stages,
m paitieulu, the pellagia pitient may complun of a4 dull ach
g 1m the top of Ius hewl Yertigo 15 another common com
plunt of pellagims, 1 condition which n the ecountry districts
they wsually asciibe to *“Wmlionsness ”” Tinmtus aurimm, o1
“1011ng n the head,’” 15 <ometimes annoving

Mental Depression —2ental depression <ometiumes to the de
gree of melancholia with sweidal tendencies, wnd other tyvpes
of depresaive psvcho-es are perhaps the most important and
most constint neurologic mamfesttions of the late stages of
pellagra If the dignosis of pellagia 1s mde early, fewer pella
erms will become psychotie  The proportion of pellagrms
winch a phyvsiaan sces outside ot an msane hospital depends
much on lis abihty to make an ewuls dragnosis of pellagra,
and also upon the finqneial abihity of the pelligin to eury out
the proper diet and medical treatment, thus pieventing the
pavchoses

Sensory Disturbances —Sensors nersous disturhinces appeat
early 1 pellagi 1 Thev are prote w, nd often 11l defined, but
careful questiomng mav 1eveil that the pellagun had 2 burn
mg <ensation 1n his hands and feet long hefore thete were any
etvidences ot any shin lestons  Fotnueation, o1 1 feelmg s 1f
Inseets, ints n particulal, are e11whing over the body, 18 2 tre
quent complunt of pellagi1 patient~ from 1urtl communities
Cramps of all hinds, thdemmal cramps, cramps 1n the cilves
of the legs and 1n the a1ms ne frequent subjective <3 mptoms

Sometimes the pellagtin complun~ of constant or transient
puns m vaious puts of the hody, more particululy n the
biek  The Dack puns me offen exiggernted on using out of
bed ot when «itting o1 willmg The pams may 1adinte to the
inps and down the legs
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Motor Symptoms —Musculu wehness 15 1 primay symptom
of pellagra and the mvasthema 1dvinces as the disense pro
greswes  Pellagiins otten complun ot titfness of the muscles
and joints  Museul u atrophy 1< promounced in the neglected
<evere easen

Tremors nd Abillu twitchings 1so ue scen often m the
ea1ly <tages of even the mild cwe~ and they are almost always
pre<ent 1n the =evere cises There muwv he conrse tremors of
the hands and fine tiemors of the tongue

The gut of the pellagim 15 normal eveept 1 about 10 per
cent of the cases when cord changes occmi, eausing ataxiy and
other gvidences of posterior 100t 111 olvement o1 multiple sclero
s1s “The knee Jerks are nsually exaggerited  Tucker reported
n 2 study of 74 (ases that the knee jeiks were exaggerated m
62 per cent dectensed 1n 9 per cent and ibsent 1n 10 per cent
He al<o reported that nkle clonus, the Babinski, and other
pyramdal tract signs are rare

As a rule motor symptoms occur 1ate in pelligia though gen
eral muscular weahness particulwly of the lower Iimbs, 1s an
early complamnt ot pellagnns Undoubtedly peimanent cord
changes occur in pelligra, a~ they do m pernierous anemnq,
though less frequently It 15 an intetesting fact that autopsy
studies on pellagrins and pernicious anemin victims show simi
larity in cerebral, cord, and posterior nerse root pithology when
thev exast It appears more than 2 comcidence that 1n the treat
ment of pellagra and pernicious wnemia when coxd lesion symp
toms are present the characteristic ssmptoms ot ench disappear,
but the svmptoms refevable to cord and spinal 100t changes per
s1st after the other symptoms have been 1elieved

Recovered Case With Permanent Cord Changes —T rccentls
had the pleasure of treating 2 lovely, wmntellectual, and prosper
ous woman, 75 vears of age whom I had treated and cured of
pellagra 1in 1914 She had been symptomless, exeept for ataxan,
and had consulted a2 physician but once (and then for 2 mmor
complaint) m twenty four vers, when, 1n 1938, she came to the
hospital for treatment of advanced cardiovascular disease Her
case lastors made 1n 1914 w < found  Her complunts at that
tune were as follows  ‘“Annual spring and summer 1ecurrences
of dermatitis, dinrihea, and mental depression for -t o1 5 vears”
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before <he came to Mobile tor treatment She also complatned
of ““wenkness and staggering gt 7’ She remamed m the hos
pital for four weeks and on 1 ugh calorie, rich vitamin diet
and was grven svmptomatic medical treatment All her symp
toms disappeared, except those 1eferable to the irreparable
damage to the spml cord and postelior nerve 1oots Weakness
of her lower hmbs, «taggering gait, and partial loss of her sense
of balance, svmptoms that she had when she had pellagra, per
sisted Hei patellar 1eflexes were marledly exaggerated She
remembered having been told hefore leaving the hospital m
1914 that she could hope tor a complete cure of the pellagra,
but that she would have the staggermg gatt and muscular weak
ness of her lower limbs for the 1emamder of her hife Through
out twenty four veus of excellent health, she has had to be
caretul 1 wallung, or she would lose her balance and fall $he
now presents a tvpieal proture of advanced arteriosclerotic
myoeardial disense Her blood pressure ranges around 220
systohic and 120 diastolie, and her eleetrocaidiogram shows left
ventricular preponderance with evidence of coronary sclerosis
v Boggs and Padget’s Analysis —Boggs and Padget’s analssi
of their 102 cases showed 1 high percentage of svmptoms refer
able to spinal cord pathology They found 46 cases (45 per
cent) with my ol ement of the spal cord, which thev smd 15 1m
general lil e the subacute combined sclerosis of permeious ane
mma, though showing more tendency to mmplieate the posterior
columns  The degiee of mvolvement varied from diminution,
or loss, of the knee jerks with subjective numbness and tinghng,
to severe combined sclerosts, amounting to paraparesis or para
plegia with ataxin, paresthesias and partial anesthesia Boggs
wnd Pidget state that spluneter weakness or piualysis may o¢
¢ 1 such cases  Thete was little variition m the ineidence
o1 the three groups In all groups and equally true for eaeh,
{he mortahty 1ate was much ngher n the cases mamfeshng
cord changes than m those which chd not
Boggs and Padget’s cases were largely semle derelicts m the
Baltimore Crty mshonse, wiuch may aceount for the ugh in
adence of cord symptoms 1 then serzes of cases of pellagra
 Mental Symptoms —W D Partlow, Supermtendent of the
Alabama Insane ITospitals, who has had as large an expenence
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with pellagra as any man 1 the United States, asserts that an
actnal psychosis, sometimes of a severe type, 15 often the first
manifestation of peliagrn  He states that he and his assoertes
often predict with mote or less aceuraey, when such patients
are admitted to the psychopathie wards of the Alabama State
Tnsane Hospitils, that they later will develop alimentary tract
symptoms and the deimntoses of pellagra

Pound, of the Florida State Insnne Hospital, in discussing
the neurologic mamfestations of psyvchotic pellagrins, said that
the psychoses of pellagra mav sumulate any type of mental dis
eace, only one feature of which may be regarded as distinctive
and that 1s the depressive charactex The mental svmptoms
may vary from mild melanchoha to mama The functional nery
ous symptoms appear early  Several weehs or months before
the appearance of other symptoms thete 15 1 complunt of pro
giessive weahness and loss of energy, ‘‘rundown condition,”’
conung on and growing worse during the late winter or spring
months

E D Bondurant, of Molle, 1 neuropsschiatrist, who Iias had
a Iarge experience 1n treating pellagra, in sunmauzing the
nervous phenomena of the dicense sud that the earliest and
most constant symptoms of damage to the nervous organs are
such as are nsually grouped under the term ‘‘neurasthema
““In practically «ll ¢nses 1 which any semblance of istorv can
he obtuned, we find that along with the wmtial 11l health and
sometimes preceding 1t there has been nervousness irritabihity,
moodiness, fatigue, lowering 1n ntellectual capacity ntrospec
tion, hypochondriy, ete ”’

Tn discussing the motor symptoms of pellagra, Bondurant
sud that musculir weakness with tremor and fibrliu twitch
mg, 15 noted 1 almost 1ll ¢1ses, espeeidly conspicuous 1n the
later stages of the untavorable rapidly ity ones, m wlich
speech defects, clurmng and mdistinetness of articulation are
prominent

The tendon 1eflexes as a rule are exaggerated ankle clonns,
spastie rigidity, and spastic gut oceur m the late stages of
many of the fatal eases

Buchanan, formerly psychiatrist of the Bast Missicsippt In
sane Hospital 1t Meridian said that he did not understand the
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texm pellagrous msamty, because the mental symptoms 1 pella
gra aie not different fiom those observed 1n other patients
Piactically the same conditions 1n those who become wnsane from
1l health and general debility due to other diseases are seen m
pellagia  Some of the late neryous mumfestations of pellagrt
<o closely resemble the symptoms found 1n degenerative nervous
diseases, such as syplulis and paresis, that 1t would be difficult
to make a diagnosis fiom the nervous and mental symptoms
alone, but taken in conjunction with the other symptoms of
pellagra, the diagnosis 15 easy

Bogg- and Padget, in diccuscing the mental symptoms found
m then series of 102 cases mn the Biltimore City Hospital, sud
that 51 patients or 50 pex cent, <howed some type of psychoss,
but of these, 1n only 26 (255 per cent) were fhe pssvchoses
thought to be pellagrous in their origin  Eleven of the 1emam
mg 25 had been under obseryation in the Psychopathie Iospital
for periods v uving from one to five vears, and had deseloped
pellagin as 1 complication of the mental disease The other
14 had typreal aleoholie psychoses, such 1« delirium tremens, or
Korsihoff s svndiome  They 1egarded the psychosis of pelln
gra as bemg of the acute hallucmatory type at the onset, and
later the patients develop paranod trends, with delusions sup
planting the hallucinations Boggs and Padget 1egarded
samty as of grave prognostic sigmficance m then pellagin pt
tients

Tt should be remembered that Boggs and Padget were dealing
largely with the old neglected cises It therefore would be ex
pected that they would have a larger proportion of cord and
cent1al neryous system changes than would be found n private
practice



CHAPIIR XIX
SKIN MANIFEST'ATIIONS OF PELLAGRA

Variable Skin Lesions —The <kin lesions of pellagrn are
vatiable m distribution 1nd mn mntenwity - Usually the dermntitis
15 preceded by almmentuy trict and neurologic symptoms,
though 1 2 few cases bilateril svmmetrieal ervthema on the
backs of the hands 1s seen with but shght or ne svmptoms
refernble to the digestive tract or the nervous <wstem Bass
ates 1 case of the late Sidney Simon who had to wear gloves
when exposed to the sun for twents mne vears hefore he de
veloped the digestive symptoms of pelligra H F Hartis ates,
and agrees with, Neusser that ‘‘pellagta may oceur 1s n essen
tial dexmatosis uniceompanted by ny ot the other classical
~ymptoms of the diseise ™’

Sunburn —Usunally the very first shin lesion 1s what the pella
grin calls “sunburn’’ on the fice wnd hachs of the hands On
mspection of the dor<il surfices of the hands 1n the first stage
of the dermititis, there 15 « <haiply defined aren of very red
skin, estending from the wrist jomnt to the first metatuenl
jomnt  This exvthemn gradually ereases m mtensity, iecom
panted by thickenmg nd discoloration of the <kin over the af
feected arca  This exuption lasts a variable length of time, from
one to three weehs, when the thichened pigmented epideims
peels oft lewing 1 whitich thin puchment hike slan that per
alsts for months o1 vears

Face —Pigmentation of the face particularly over the cheek
bones and nose mas oceur, giving the pitient 1 negroid appear
ance, and 1t times there 15 1 hrowmeh pigmentation of the
<hin over the entire body, resembling and with much the same
distribution as the chuacteristie epidermal discoloration seen
m Addison’s dicease  Thannhser suggested that, becanse of
ths pipimentation, theie must be deficient secretion of the suprn
renal glinds 1 pellagiy a8 m the Addison syndrome

Biss reported that m 20 per cent of hus cases there was 1
macular eruption which extended over the entue bods, but was
more pronounced ou the ahdomen, ums, and legs  The macules
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Fig 37 —Showng cruption on nose chechs around meuth, and neck Nots the

V shaped arer over sternum and clasicles  (Courtesy of Ruffin and Smth, Duke
University School of Medieine )
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Fig 38 —Typical bilteral pigmented erythemitous rash on dorsal surtaces of
hands of the ame patient (Courtesy of Ruffin and Smith Duke Umiversity School
of Medicine )



312

(LINICAL PELLA( RA

-
Y
+ 3
e
5N
H
-
¥

Hes

Fig 50 —Bulateral eruption on feet of negro, showimg srregular pigmentation and
exfoliating areas  (Courtesy ot Ruffin and Smith, Duke Umversity School of
Medieme )
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The Duke University group and others, who have inveshg ited
the photodsnumie factor m pellagra, were able to produce
mmilateral slan lesions of pellagre over various parts of the
body, without the chuacteristic desquamative ervthema over
the dor< 1] surfices of the hands and face and other regions of
the body ordmanly ffected m pellagra

Vagmitis --In females, vaguutis, with reddened, 19w, sur
1qces mround the intrortus, may appeu early, and the burning
in and around the vagina 1s an annoying complunt Bass m
studying ¢ases of pellagra mm women and girls found that 23
gave 2 lustory of ““female trouble,” usually vagimtis, with dis
chuge and pruntis Some of them thought they were disgraced
by these ssmptoms wnd beheved that they were under suspicion
of bemng immor 1l

Gromns and Scrotum -—The ‘‘weepimg ’’ reddened erythem
atous, pigmented eruption m the gioins of males, usully
dexcribed by pellagiins as ‘chafing,”” may appeur early along
with the lestons of the dorstl surt wees of the hands  Goldberger
and Wheeley 1egarded scrotal lesions as the most constant shan
manfestation of pellagia, but this opiuon 18 not coneurred
mn by most phvaeians, who assert that scrot lesions are rare
m pellagra, and when present thes e secondarv to the lesions
on the esposed parts of the body, particully on the fiee and
the dor<il swmafices of the hinds M F Hairs, Isadore Dyer,
C C Bass, and J & McLester ate among the elimicians who
have had Inrge expettence 1 dealing with pellagra and who
tegard scrotud leslons a< bemg rare in pelingtn Not infre
quently 1 11t wimg urethritic with watery secretion and red
ness of the meitus as <een 1 males  Proetitis and nflamed
areqs 1 el ound the wnus e found frequently 1 the charac
teristic eruption on other puts of the hody 1n both males and
fem ten

Dyer on Skin Lesions —The late Isadore Dyer, Professor of
Dermatology Tuline Medieal School stressed the difficulties
m the drgnosis of pelligra fiom sl lesions alone e sud

‘From the durmatologi. point ot v1cw pellagra presents not 1 fined
type which 15 always present and any attempt for a dragrammatic
scheme for the diagnos:s of pellagra 1s apt to be confusing hecause so
many cases show shin evidences which are vaable mn therr appear
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The Duke Unniersity group wnd others, who have iy estigated
the photodynume factor m pellagin, were able to produce
umlateral shin lestons of pellagin over various parts of the
hody, without the chaincteristic desquamative erythema over
the doreal surfaces of the hands and face and other regions of
the body ordinarily aftected m pellngit

Vagimtis —In females, vagimtis, with reddened, raw, sur
faces around the mtioitus, may ppeu eurly, and the burmng
m and around the vagini 16 an nnoving ecomplunt  Bass m
studying cnses of pellagra in women nd girls found that 23
gave 1 Instory of ¢ femle trouble,”” usually vaginitis, sath dis
chirge and pranitis Sowne of them thought they were disgraced
by these symptoms and helieved that they wer¢ under suspicion
of bemg mmoral

Groms and Scrotum-—The weeping,” 1eddened ervthem
atous, pigmented eruption in the groms of males usumally
deserthed by pellagims as ““chnfing,’” may appear early along
with the lesions of the doisnl surfaces ot the hands  Goldberger
nd W heeler 1egaided scrotal lesions a< the most constant slkan
mamiestition of pellagra, but this opimion 15 mot concurred
m by most physiaans who sert that scrotal lesions a1e rave
m pelligrn, and when present they ue secondary to the lesions
on the exposed parts of the body, particularly on the face and
the doisal suifaces of the hands H F Haius, Isadore Dver,
C C Baw and T 8 MecLester are wnong the cimeians who
have had lnrge experience m deimg with pelligra and who
1egard ~crotal lestons as hemng rare n pellagra Not infre
quently wn irntating urethutis, with w itery <eeretion and red
ness of the meatus 15 <een m miles  Proetitis and iflamed
arew in and wound the wus we found frequently 1 the chiaine
teristic exuption on othier puts of the hody 1n hoth males and
females

Dyer on Skin Lesions —The late Tsadoie Dyer, Professor of
Dermnatology  Tulwne Medieal School, stressed the diffieulties
in the dingnosis of peliagr 1 from <him Jestons alone e <ud

Irom the dcrmatologie puint of vicw pellagra presents not a fixed
type wiich 1s always present and any attempt tor g diagrammatic
seheme tor the diagnosis of pella ra is apt to be confu‘sm., T)ccame so
many cases show shin evidenees which wre sarmable mn therr appear
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ance Among the cases which I have seen only two have presented 1
pure erythema at all, and m these the erythema was associated with
some exud itive or alternative change i the shin  The proeess may be
even ecsematoird

““If there 135 any one pomt which stands out as characteristic 1n the
varlant eruptions, 1t is the tendency to heratosts Wherever the pel
lagra eruption persists for anv time, 2 smaller or greater part of the
eruption becomes heratimized, usually with spirous pomts about the
hair follicles >’

Dver concluded that ‘“one should be <low to mike a dingnoss
of pellagra on the shin svmptoms «lone, as, even 1n well estab
lished cases of pellagra, the loeal evidences mas be far from
classie, and may actually be only an erythema multiforme
brought on by 1ntestinal eonditions *?

Rutledge on Pellagra Dermatoses —Winston U Rutledge, 1
dermatologist of Lowsville, Kentuchy, 1 deseribing the shin
lesions that oeccmired 1n fom cases of aleoholic pellngra, shows
the variability of the dermatoses in that type of the disease It
may be added that the shin lesions of pellagra m alcoholics do
not diffex from those found in the endeme type of the diseae
For the reason that Rutledge’s description of the shin lesions of
pellagra 1s one of the best that his appeared in medieal litera
ture 1t 15 reproduced 1n this chapter Rutledge <aid

“The erythema pigmentation and vesiculation progiessed until the
entire dorsum of both hands and fingers, down to the termmal pha
langes were mvolved The hands became swollen and tender and the
patient suftered from a burning sensation i them The blisters spred
until the backs of both hus hands were eovered with large confluent
bullae which later broke leaving the denuded areas crusted dry, fis
sured and very pamful but under applieitions of vaseline, the skn
slonly sofiened nd healed to 2 large degree Four weel s after the
onset of this condition the patient felt much better and on the mvita
fiom of 2 friend he diank a half pmt of ‘Blue Henven’ an aleaholte
concoction of the most wnferior variety That same night s hands
began to burn severely and the following dvy the bachs of both hands
were agam mtensely red and painful

“Thys stage was agan followed by vesiculation desquamation and
crusting He drank no more from this time until eomng to the elme
On admission, he presented 4 shirply dehmited symmetrieal eruption
ont the dorsum of both hands and pro<imal phalanges The sl\mhmm‘
the mvolved portion of the fingers showed only a muderate] erytg l;é;‘t\;:
and pigmentation while extending from there over the bacls o ot
hands to a lme about one imch aboie the wrists the shin was m s m
places ntaet and of « browmsh red color, while other portk;lns I‘;r :‘;
4w and pamful from the rupture and desquamation of the [arg
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bullae Around their margms were tags of shriveled epidermis and a
few small vesicles filled with sero purulent flid  There was no mvohve
ment of the palms or flexor surfaces of the wrists

¢ The threc other cases weve hikewise scen 1u the early stages of the
disease when thewr chief complaints centered about the condition of
their hands which were swollen and painful and showed symmetrical
glove Iike myolvement of the skin on the backs of them and also the
pro<imal and mddle phalanges Over these parts the sl n presented
varving degrees of erythema, pigmentation vesieulation crusting and
scalmg

“In two cases the dermatifis stopped abruptly at a liue drawn jyust
ahove the wrsts while 1 the third there was a bloteh purplish red,
purpurie discoloration of the skin on the dorsum of the foreirms which
extended to just above the elbows This latter imnvolsement had de
veloped in spite of the patient denying any direct ¢ xposure of his fore
arms to sunhght '’



CHAPTER XX
COMPLICATIONS

The shin lesions, the gastromtestinal symptoms, and the neu
10logie mamfestations, meluding the dementia, of pellagra are
Al a part ot 1ts svndrome, and none of them can be considered
as compheations It also 15 evident thzt the severe degrees of
maciocvtic anemia sometimes seen 1n pellagra result from the
same etiologie factor, o1 factois, 1esponsible for the other mam
festations of the disease and anemia cannot he 1egarded as a
complication of pellagra

There are no charactenistic complications m pellagra  The
pellagrin also may have other diseaces, just as patients who
have perniciouns anemua, sprue, tubercnlosis, and syphilis may
hwe comerdental maladies which may, o1 may not, ffect the
course of the disease The pelligi patient, 1f he 15 not treated
promptly, o1 it he does not 1ecover spontaneously, as he giovs
progiessively weaker and theiefore becomes less resistant to
all infections, may develop termunal diseases, puticularly the
infections of the respuatorv tinet Pneumomn wiich Osler
called “‘the old man’s best filend,”’ 15 the disease which most
frequently 1elieves the ‘“misers’’ of the hopelessly 11l pellngrin
The pellagrin may have latent tuberenlosis, which hecomes ¢
trve and thus a complicating factor, and even the cause of death
m not an mconsiderable propoition of cwes Syphihs s fre
quentlv associated with pellagiy, and its scverty s perhaps
mereased heciuse the pellagrm presents v fertile field for propt
gating the Treponema pallidum  Appaiently the death 11te of
pellngims who have syphilis 15 lugher than of nonsvphilitie 1
dividunls who have pellagra

In owm experience mntestinnl infestations with the Endamoeba
Tustolyiica, cercomonads, trichomonads, and other protozo
a1e not mfrequent  Jelks, of Memplus, has found protozoan 1(111
festations so frequent 1n Ius cases of pellngra that he regi;l” s
them as possible etiologie factors On the other hand Svden
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stricher and Armstiong m studving 440 c1ses, and there can be
no doubt of the thoroughness of their studies, found wmebiasts
m only 3 cases Ellinger, Hassan and Taha 1n recent investiga
tions of pellagri m Rgvpt found ‘“‘intestmal parasites almost
mvariably present i pellagrins and much less frequent in the
nonpellagrous population

Heart complications oceur 1 pellagra hut they e relatively
infrequent while 1n beriber: Lnown to be due to avitanunows
(deficteney of vitamin B,), the heart 1s nlmost iy aniably
volved in the severe cises Heart complications cause death
infrequently 1 pellagrmms, wiile 1 beribery, hewrt disease 1s
1esponsible for most of the fatal eases

Urmary fract infections occur m pellagra, but as 1 1ule thev
are not serious complieations The female pellagiin may hase,
or develop, pelsic infections, perhaps not more frequently than
do nonpellagious women

The eruption m pellagra may become pustular from secondarv
nfection nd 1n some cases uleeration of the affected areas, par
ticularly mn the hands and feet, m1y occur Septicemia may
ocewr m such eases  Pellagrins a1e prone to develop bed sores

Tasre XV
NUMBEE OF PATIENTS FATAL

DISEASE PATIEVTS PECOVEPED CASES
Amebasiy 3 3
Artenioscleroms 1
Arthritis
Asthma
‘Bronchopneumonia 2. 2

Cerebral hemorrhage
Granuloma venereum
‘Heart disease (all types)
Helmmthians
Hypertension (essential)
Hyperthyroidism
Malana
Menmgitis (septie)
Morphinism
Nephntis (all types)
besit

o
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Otitia media ncute
Pelnie mflammation
Paeumonia, lobar

Pulmonary abscese

—

-
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Starvation

Syphilis (all stages) 57 4 1
Tubereulosis 18 12

Urinary nfections 13 13
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because of emaciation and lack of cleanlness With careful
hospital management decubitus ulcers rarely occur

Sydenstricher and Aimstrong 1n 1eviewing 440 cases of pella
gra found that more than 50 per cent had complications, thus
proving that pellagrins are prone to many diseases Table XV
shows the 215 varied complications they found in studying
the 440 cases



CHAPIER XXI
LABORATORY FINDINGS

Anema —In the majontv of cases anemua 1s not pronounced
in the early stages Often the pellagrin appears anemic when
Tus red blood count mav be normal As the disease progresses,
Slight anema appears and even in severe and fatal cases there
mav be onlv modeiate degiee of anemia In other words the
degree of anemm~ 1m pellagri 1s not alw 1ys m proportion to the
severity of the disease Certainly the blood preture mn pellagra
1 neither characteristic nor constant

The anemia of pellagra 1s of the secondary tvpe, except 1n
a small proportion of cases, when the blood picture cannot he
differentiated from permcious anemma  Several cases of perm
cious anemia hive been reported s having been associated with
pellagr, and a number of cages have been followed by severe
maciocyfic anema after recovery from pellagra

Turner s study of the blood m 50 enses of pellagra concurs
with the findings of most chmieians He found that 56 per cent
showed no nppreciable anema, 1 12 per cent there were mod
erate degrees of amemin m 12 per cent the anenna was pro
nounced, and in 4 per cent the red blood counts were extremelv
low

Spies and Chinn found a Imgh percentage of mld secondary
anemia among aleoholie pellagring, 19 of their 30 patients had
an average red ccll count of 3,500,000 and an average hemoglo
bin of 74 per cent Of the 19 eases, the color mndex averaged
111 and the volume index was above 1

Boggs and Padget found 1n their studv of 102 cases that the
anemit which was found 1m 81 cases (806 per cent) was of
moderate degree and was secondary m type, with the hemo
globin about 75 per cent and erythrocvtes 35 to 4 milhions
In only two eases was an eosmophilia noted

The leucocyte count 1s usually normal, except when there 1s
associated secondary infection 1s m the patients with pustular
eruptions
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A relative increase of mononuclear Ivmphocvtes has been re
ported, but in 1910, E M Mason 1n a studv of the blood m 20
cases w18 unable to confim that finding Mason also ealled
attention to the fact that eosinophiliy, which had been reported
in some of the cases when pellagia fist appeared 1n endemic
torm, was the result of uncinariasis or other intestinal parasttic
diseases so frequently found m pellagrins

The Stomach Contents —In 1910 Clarence Johnson, of At
lantq, examined the stomach contents m a series of pellagrins
and found that a large proportion of them had achlorhvdria
Since then many observers have verfied Johnson’s findings
My evperience has shown that m most of the mild cases, and
in the early stages of even the more seyvete types, there are mild
degrecs of hvpochlothvdiin, but m the severe and negleeted
cases achlorhvdiia 19 the 1ule

An extensive studs of gastric analysis 1 pellagra was made
by Mulholland and King They made gastric analyses m 107
patients with typrcal endemic pellagra, admtted to the Univer
sity of Virginta Hospital dming < period of eighteen vears
In 30 cases free hvdrochlorie 1eid was present m the stomach
contents wlile i 77 cases thete was achlothydria They found
after repeated gastric analvses that the anacidity was perma
nent but that in a few cases some degree of normal gastric func
tion retmined

Busman, of Pittsbui gh, 1eported achlorhydria m 21 of 23 cases
1 which gastrie analyss w 1s made  Perhaps the reason for the
Ingh percentage of achlorhydiin i Busman’s enses wns that he
was dealing with a relatively large number of cases of aleohohe
pellagra  In Boggs and Padget’s series of 102 cases, 90 per
cent, mn which the gastric contents weie recorded, shoved ™
absence of fiee hvdiochlorie neid, and 1t was low 1 the re
mamder It should be remembered that Boggs and Padget were
dealing with old meglected cases, many of the patients were
1leoholics 1n whom achlorhydra 1s to be expected even 2f they
d1d not have pellagra

In Sydenstiicher and Armstrong’s 1eview of 440 cases, 2:;
patients had test meals Achlorhvdrin was found m 180,
of whom did not recover (239 per cent), and m 67 there was
some free hyvdrochlorie ncid, 6 (89 per cent) of whom died It
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1s apparent from this study that the determination of the b
sence of and the degrees of gastrie acidity 1 pellagrins 1s of
mmportance m prognosis  Achlorhvdri, however, 18 2 frequent
condshion, ocenrring often without symptoms m nonpellagrins
Tt therefore 1s of no value 18 2 diagnostic ud m pellagra

Examination of Feces —Thetre are no characteristic macro
scopie, or microscopie, findings m the stools of pelligrins Sinee
the great muority of eases of endemie, or epidemic, pellagrn
oceur 10 regions whete o1l pollution 1s practiced ankvlosto
miass amebiasis and flagellate infestations have heen fonnd m
many pellagrine  Mieroscopie examination of the feces will
reveal sueh complhieitions when they ewust, and when found
they should be treated promptly and effectiyely

Routine Wassermann Tests —Routine Wasscrmann  tests
should be m1de on pellagrins A small proportion of white, ind
4 larger pioportion of mnegro pellngring, also have syphilis
Prompt and adequate antisyplulitic therapy 1s important, even
trom the beginmng of the treatment of pellagre when two ot
more posttive Wasserminn tests or an achnowledged mitial
lesion, mahe 1t certain that the pellagrin 1s also svphilitie

Porphyrmuria —Hans Fischer deseloped a test for porphy
rinuria which was found te be positive m the urine of patients
who had active pelligra but after clearing up the svmptoms by
the use of meotme aerd, hiewer s veast, wnd liver extraets what
was thought to be porphvrn disappeared from the urme of the
chimcally cured pelligra patients Spies Sasaki, nd Gross
made €xtensive stndies on porphvrinuna of 20 pellagrins and
tested the urme of 30 normnl persons as controls Inereised
porphyrinuria was found constantlv 1n pellagrins, and the urines
of normal per<ons were free irom porphvrin Spies and his
assoel ites coneluded as follows

(1} ¢ These studies show that mereased porphyrinuria 1s an mtegral
part of the pelligra syndiome and 1ts presence can be used as an early
objective test

(2) These studies show however that the amount of porphyrin iz
the urine does not parallel the severity of other mamifestations of
pelligra

(8) ¢ The admimstration of mieotime acid to pellagrns m relapse
heals the alimentary tract of pellagra iduces blanching of the areas
of dermal erythema reduces the porphyrinuria to normal and 1s fol
lowed by a disappearance of ment 1l svmptoms
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(4) ““These findings suggest that a lack of nicotinie acid may be a
factor in the development of pellagra ind mpairment of Iiver funetton,
with the result that coproporphyrmn 1T 15 formed 1 large quantities

(5) ¢ Caproporphyrin 1 and I 1re mild sensitizing agents and may
account for the photosensitization observed n some pellagring

Bechh, Ellinger and Spies modified Thiel’s colorimetric
method of determming the presence of porphyrmn, or copro
porphyrin, m the uiine Therr techmque 15 as follows

A mensured portion, 10 c ¢ of urine, 1s put mnte a separatory funnel
and 15 acidified with glueinl aeetic acid (about 02 cc) to a pH of 40
Fifteen to 20 cc of ether are added, and the mixture 1s shahen tor
several mimutes to insure complete extriction of the porphyrin  The
lower aqueous layer 1s separated out and the ether portion 15 washed
twice with 10 to 15 ¢ ¢ portions of distilled water To the ether extiact
1s added 3 ce of 25 per cent HCl The mixture 1s shahen ind then 1
transterred to 1 test tube in which the acid and ether layers are allowed
to separate The hydrochlorie acid portion 1s examined for porphyrm
content In positive specimens the 1e1d layer 15 colored from pmk to
purple ”’

MecAnally, smth, and Perlzwelg, at Duke Unnversity, using
the method of Dobriner and his 1ssoctates for determimng the
amount of coproporphvrin 1n the urine and feces, found an
meyease 1n the coproporphyvrin content of the urine and feces
mn untreated pellagra patients, and after treatment with hver
extract and yeast the amount of coproporphyrin decreased both
1 the uime and 1 the feces Ruffin and Smuth ealled 1ttention
to 2 simlar ncrease of coproporphyrin m the urine m lead
porsoning, currhosis ot the i er, arsemeal dermatitis and poison
mg with einchophen, sulfonal and trional It 1s sigmificant that
1n most of these conditions there 1s hnown liver damage Tt
therefore seems possible that the cause of an mciease of
coproporphyrin 1n the urime 1s hyver msufficieney

Spres and his associates suggested that meotmic amd defi
clency may impair Iner function, resulting abnormal por
phyrin metabolism  Spies may be correct n s statement that
an nadequate amount of micotmic acid i food may 1wpa
hiver function and 1t seems probable that impaired hiver fune
tron may be the eause of the meotinic acid deficiencs and the n
crease 1n porphyrinuria It also oceurs to me that the test for
coproporphyrn m the urine mav be a good method of determin
g liver isufficency
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Sydenstricker 15 under the impression that porphyrn 1s but
a small part of the reacting substinces found m the pre-ent
methods of exarmmng the urine 1 a test for pellagra, but he
considers the test rehiable and of value in making the dignosis
of pellagri It 15 agreed that the <o called porphyrn test of
the urmne 1s an mmportant aid mn the dingnosis of peliagra, par-
ticulaxly 1n the subclinical eases, without shin lesions

Tests for Nicotinic Acid in the Urine —Vilter, Spies and
Matthews hive attempted to develop a test for meotinie acid
and 1ts derry tives m the urine  They deseribed therr method
and repotted therir results 1n 1938 Thev estimated that normal
persons on a dnversified diet exciete the equivalent of 20 to
50 mg of mcotime aeid, or 1its conjugates daily, wlle pella
grins ““excrete little, 1t anv, color producing meotinic acad derny
atrves ' The tests for meotime te1d and its deriy itives 1n the
urine cannot he said to have been perfected nd simphfied to
the extent that thev can be of use as an aid 1n the diagnosis
of pellagra

Research workeirs i the Biochemeal Laboratory at Duke
Unnversity could not confirm the results reported by Valter,
Spies, and Matthews, 1n applying their published tests for meo
time acid and alhied substances 1n the urine  Vilter, Spies and
Matthews are continuing their studies, and Perlzweig and Levy
at Duke Umversity are working on methods for determiming
the micofinie acd content of urine

Hypoglycema —Low blood sungnrs have been observed 1n
pellagra, but that 15 not of diagnostic sigmficince A Georgla
physician, whose name cinnot he 1ecalled, wrote me several
yenrs ago regarding 1 case m which spontaneous hvpoglycemny
was present  Low blood sugar readings have been found in
several patients with pellagra who were treated m the Seie
Harns Chmie In one ease an undernourtshed girl who had
distimetyv € hvpoglycemie symptoms and a typical hyperinsulin
1sm curye 1n a s1x hour glucose tolerance test developed a pella
grous dermatitis on the parts of her teet and legs exposed to
sunhght Sore mouth, nuld gastromtestinal and nervous svimp
toms developed concuriently after exposure to sunlight The
parts of the teet covered by her shppers were not affected
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It would seem that m the ecases of pellagra m which hver
insufficiency 1 1 factor there would be deficient glycogenesis
In such cases 1f the 1slet cells of the paneieas are functioming
normally and the supply of hiver glycogen 1s decreased, there
should be Ivpoglycemia (relative hypermnsulmism) It would
seem worth while for someone doing research work on pellagra
to male s1x howr glucose tolerance tests on a series of pellagra
cases Three hour glucose tolerance tests wre sufficient 1n mak
g the diagnosis of ditbetes mellitus (hypowrsulimsm), but
they are of little value 1n establishing 4 diagnosis of spontaneous
hypoglycema (hvperinsulinism) unless thev show low blood
sugar readings In the latter condition the blood sugar curve
may be normal for three or fowr hours and then drop to very
low 1eadings in the fifth and sixth hours, when the hypogly
cemic symptoms of which the patient complamns are reproduced



CHAPTER XXII
DIFFERENTIAL DIAGNOSIS

The diagnosis of pellagra i commumties 1 which the dis
exse 15 known to prevail 1s not diffienlt, and a typical ease 1
any loclity may be dignosed positively, but when there are
no <kin lesion~ 1t may be exceedingly difficult to he certam
thit one 15 dealing with pelligra  The most frequent diseases
and conditions with which subchnical pellagra may be confused
are (1) sprue (2) permcious anemun (3) tuberculons enteritis,
(4) chromic pancereatitis, (5) gistrogenie irthey, (6) -~tomn
titis from varous eauses

Sprue —There should be no difculty m dfferentinting pel
lagra trom sprue when the pellgrin h s the pigmented or parch
ment {ike shin on the dorsal suriaces ot the hands, teet, elbows,
wnd on the neck, but 1t may be almost impossible to differentiate
«prue from subchmieal pellagii  Indeed theie ire tho<e no
tbly Burnett, who regud sprue 25 2 mamfestition of pellagra,
md TJachson helteves sprue to be a part of 4 <yndrome 1n
pelligr v and other tropical diseises m which diurhea 15 a
~vinptom

Usually, but not alw avs, there a1e difterences 1n the stomatitis
of pelligr1 wnd «prue  In the former the buecal mucous mem
branes are more mvolved, there 1~ often uleezvtion of the gums
nd inner smiaces of the checks and the burning *‘senlded”’
<ensation m the mouth of the pellngiin 1s often 2 distressing
svmptom  The broad tongue mn pellagra is often fiery red
while m chrome sprue the contricted <mooth fibrous looking
tongue 1~ charaeteristic

The dinrrhexs of sprue and pellagra are usualls quite difter
ent  In the former the yoluminous fonm, mushy, or prsty
~tools consist laigely of £1f and contam many wndigested meat
fibers winle 1n pellagia the stools a1e small, t1equent, and con
tamn but httle tat  The burning m the 1ectum and vagina m
petlizia 1s also more pronounced The mental depression n
pellagra 1s usurlly more pronounced and there 1s greater tend

325
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ency to psyehotie disturbances 1 pellagra than in sprue, though
sprue phobta amounts almost to melancholia with the +ietims
who have seen the severe cases of spiue m the tropres It 25
questionable 1f the dwagnosis of pelligta withont evidences of
shin lesions 1s Justifiable exeept m conmumities m wlich 1t 15
hnown to be endenme  Indeed, 1t seems probable that many of
the reported eases of pellagia without <hin lestons, sn which the

Fig 51-—Trregular areas of dermatitis and pigmentation of wrists

predominating symptoms are stomatrtis and diarrhea, e 1¢ 13:
cases of sprue  Careful questiomng of = pellagun will usrl:nthe
eliett a hustory of sunbuin on the bachs of the hands durmc,l ¢
exacerh bions of stomatitis and diarrhea, nd usually, if ¢ le:n
hs been any eruption m pellagia, the shin over the olecrﬂ;l d
processes 1t the elbows 1< thiehened, 1ough, and pigmen t(;e
Bass thinks that the <Lin changes on the elbows constitute th

most certun and constant lesion m pellagin
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Edgw A Ihmes Jr, of Sputwnburg, South Ciohny, ex
pressed the opmion that miny eises of <prue e bemng over
loohed wnd treated s pellagin  He reviened the mvestigations
of Wood, of Wilmungton, Noith Cunolma, who proved that
sprue 1s not uncommon mn the Umited States Hines called
attention to the wimilaity of sprue to permcwons ancraa It
will be reealled that Woed suggested the possible common o
e of sprue, permerous anemit, md pelligry It 1s mteresting
to note that the lassud ewe of sprue reported by Hines oe
curred m the son of a womin who had pellngra wnd had re
covercd several vears previously  Pronounced anemin (hemo
globin, 25 per cent, red blood cells, 1,230,000}, 1scociated with
sore mouth and diarrhe s, md cevernl large mushy stools a day,
wis an outstandimg mintfectation of Ilines’ ease of sprue

Permeoious Anemia —Pellagra, without mrhed anemiy, does
not i the Ieast resemble Addivominn anenmy, iny moie than
permuions anemua without stowmatiis o1 diarthea presents
symptoms of pellima  IHowevcx, oceasionally 1t 1s diffieult, and
1t times mmpossible, to differcntite between pellygia with pro
found anema without <kin lesions and peimaons anemia with
stomatitis and dimirher  Stomatitic wnd dinirhes ue present
m practieally every case of dsanced pellagra, while m per
mewus anema they ocenr less frequemtly  Wilhiam Ilunter
stiessed stomatifis as o svmptom in Addisoman anenmmy, wd
s deceniption of the orl lestons might apply to pellagiy so
the two disewes ennot be differentinted by the tongue lesions
and other mouth pathologs

Cahot states tht 50 per cent of s patients with pernicious

ancmua had charrher Diurhiea s not been a frequent svmp
tom w my cases of permierons wemny, but it does oceur, par
treufly m the patients who hive not been tahing hydres hlota
rwetd or among those who t1v lewmg off the acd fter hivmg
used 1t for somc time  The diairhea ot permicious memn s
not chanetenstie It usually 15 mild m permiions anemin, but
the stools, both i pellagra md pamcious wmemia, are sm Wi,
frequent, wnd waters, cont uming mueh undigested food

The geogriphic dictribution has some hexwmg w mahing
dingnosis m eases of stomatitrs, diarrhicn, and <evere maerocvhie
anema without shin lestons  Permicions anemia mmy be seen
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m any chmate while endeme pellagia 15 largely 2 subtropical
disease The lemon yellow tint of the shin m pernieious anemii
datters very much from the sallow eachesia of the pellagra vie
tim  Loss of weight, sometimes extreme emaclation, 15 charae
tenstic of pellagin, winle a< 1 rule, there 1s Little or no dinmu
tion of bodv fat 1 pernicious anemin  In pellagra the abdomen
1s promunent and the walls seem thin, intestinal peristalsis bemg
often 11sible, while 1 permecious anemia there seems to be al
most 1f not quite the normnl amount of adipose tissue 1n the
abdommal walls  The anema of pellagra 15 usually of the
secondry type and appears after the ahmentary tinet svmp
toms are pronounced, while mm permcious anemia the hlood
changes mav precede the stomatitis, and dinrrhea may then
ocenr  Finaily, neurologic symptoms due to cord changes are
more fiequent mn permecious anemua than in pellagra

Tuberculous Enteritis —Sore mouth associated with diarihea
may oceur 1n tuberculous enteritis but it should not be con
fused with pellagin, beeause m tubeiculons lesions of the ntes
tines there are associated 1 yd pulse, dailv 118e of temperature,
and sweats, and 1n addition, usually there are demonstrable
¢vidences of pulmonary tuberculosis  In tuberculous enterttis
the stools are small, frequent, and w ntery, and not infrequently
there aie occasional smul or even large hemorrhages Like
wise, usnally there are ascites, pun, tendeiness and other el
dences of chromie peritomitis associated with tuberculous en
teritis, svmptoms that do not oceur 1 pellagra

Chromnic Pancreatitis —The symptoms of chronie panereafitis
are vague and indefimte, but steatorrhea, sometimes associated
with diurhen, 15 an important finding The stools are lwge,
light coloted, and pastv I have treated = few diabetics ¥ ho
developed stomatitis, diarihea, and <evete anemut, 1n which
I behieve the essential lesion was chromie mterstitial panereatl
f1is  Another patient had sore mouth and tongue, diwrrhe, » 11t]tl
fatty stools, achyha, marhed secondary anenut, loss of weig ll
and strength, and some abdominal discomfort hut no uctll't1
pamn and marked cachexin  Scapimngs from the tongue show ed
the fusitorm bacilh and the spirilla of Vincent’s angina, 2
the « ray showed a tumor of the pancreas In this case there
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were two independent lesion<  One appmently produced the
stomatitis, wIile mneuflictency of the exteinal secictions of the
pancre s was the cuse ot the steatorrhea

Gastrogenic Diarrhea —Stomatitts ascocrated with dirrrhea
ot gastrie onigin may produce the ~ymptom syndiome of muld
or subchmed pellagia  Adiwhia gastiien usually 1 found m
«uch cases wnd the svmptoms subside m 1 few davs when the
pitient 1s given large doses of dilute hvdrochloric aeid com
bined with 1 well balanced, rich witamun diet  Some of these

Fig 54 —Bihitcral cruption on backs of hands and arms, more prononnced on and
above etbows

cwes resemble pellagra very elosely and perhaps 4 amndl pro
portion of them ave vealls ~ubchimeal pellagra  Ucundly the
diarthea of o astiac origim 1s watery nd contaans many p nhicles
of undigested food with but hittle f1t  In gastiogente dinirhen
the emaciation ind anenn ate not pronounced as arule though
at times there v considerable wasting, with marhed memiy n
the long, standing cases  An ineidental stomatitis i sueh 2
crse myy mahe 1t yesemble subehmeal pelligrn T liave ceen

several such eases i whieh 1t was difficult to say that they were
not pellagr
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e nd above
Tig 55 —Trregular, pigmented thichened areas of skiz on backs of hands o
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Stomatitis —\ dignosis of pellra from the mouth lesions
alone 1s not justifiible generally, though the person residing
1 o pellagrous loeality whe has an unexplamed stomatitis with
~ fiery 1ed hssured tongte mav be considered 1 pellgia *‘sus
peet ”’ Likewice the aleoholic who complams of sore mouth
shonld be wuned that the continuation of any beverige con
tumng eths] aleohol mv bung on pellwgry  Spies and Blank
enhorn, m studving 200 ilcoholics who had pellagra, or symp
toms suggesting pellrgia, found that “tormititis wis the fust
mantfestation of pellagia in many eases

i 56 —Diffuse eruptton extending from fingers to above elbows

Vincent’s Angina —Vincent & wgina * trench mouth’ smee
the World Wai, 1 probibly the most tiequent equsc of stomat
tis 1 adults v the United States A< 4 rule, 1n Vincent's an
gina, the gums, floor of the mouth {auees nnd plarynv are
wost affected, sometumes however the tongue wmnd buceal mn
cous membianes ate ymvolved when 1t mas produce 1 preture
much Iike the sore mouth of pelligrn  Spics and ns sconrates
found the Vincent’s o1 mism m the mouths of pellagrms, and
1s the mouth lestons dlewred up after the use of nicotime acd,
the spinlla disappevied  Theiefore, 1f serapings from the
fongue gums, and affected parts show fustform baeilla and
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spirilla, 1t does not necessarily mean that the patient has not
pellagra It also should not be forgotten that these organisms
are sometimes found in normal mouths

Scurvy —Stomatitis, sometimes of unknown origin, may be
due to seurvy It may involve the whole mouth with symptoms
suggestiie of pellagia Uleerative patehes on the mucous mem
branes may be found 1n seurvy  The gums are swollen, uleera
ted, and bleed freely, and often there 1s enlargement of the
glinds of the neck The tongue mav also be mvolved 1n seurvy,
and diarrhea 15 not unusnal  In mld eases of seurvy the mouth
svmptoms generally ale more severe than in pellagin  The
pain 1 the epiphvses of the long hones, due to subperiosteal
hemorrhages, and the purpurie spots over the body 1n scurvy
when present make 1t easy to differentiate 1t from pellagra,
but 1 some cases the stomtitis of sewrvy occurting 1 an n
drvidual, who 1s pooily nourished and who has diarrhea and
other digestive disturbances, may re<emble subelinieal pellagra
<0 closely that 1 positive dingnosts may be 1mpossible

Pellagraphobia —The newspapers and magazines have had
<o much to say ihout ‘‘the scourge of the South’ m the last
few vears that the public has become pellagia conscious  Many
neurotics who develop svmptoms of every disease thes read
about are treating themselves with micotime acid for pellagrt
Others consult physieians becanse they fear they hve the “red
death,’’ as one psendoscientific editor ot 2 cham of newspapers
called pellagra m a recent lurad account of the disease

The South passed through an epidemuc of pellagraphobia
about twenty five veus ago when a flood of propaganda w1s
<ent out from Washington, with the best of intentions, to an ahen
the South to the need of preventing pellagra At that time I
was editor of the Southeyn Medwcal Journal and felt called
upon to prepare an editorial on pellagraphobia  The differen
t1al diagnosis between pellagia and pellagraphobia discussed
m that editorial seems worth reproducing durmg the present
epidemic of pelligraphobia

Pellagraphoba

tself 1s de
«Pellagraphobia seems to be spreading while the disease 1

creasing ge‘:cep'r, 1n a few localities The widespread pubhcmé Oﬁilr’m&
mg n Washington, regarding ‘famme and plague m the So
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which h1s been added the advertisements of fake pellagra cures, has
nsprred 1 the minds of many a dreadful fear of pellagra The neu
rasthenies 1n particulir, who are mbued with the idea that thewr
maladies ate new nd serious diseases have become pellagraphobiacs
Duimg the past two months many Southern physicians have had pa
tients who dingnosing their cases 4s pellagra have sought medical
advice Indeed there seems to be much more pelligraphobia than
there 15 of pelligin

¢ Pellagra being the most discussed disease that exists i the South,
physicans in the districts i which there are cases are on the que 11ve
for 1t and when a patient complans of anything that resembles any
one of the so called pathognomonie triad of svmptoms 1e diarrhea
dermatitis and dementia he stands m danger of hem, pronounced a
pellagrin  The victim of Lingivitis especially 1if the tongue 1s mvolved,
whether 1t be simple aphthous stomatitis o1 dental infection, 1s m
mmminent pertl of the ‘Southern plague’ while the man or woman
who has a subacute gastroenteritis with epignstrie distress and diar
rhea or constipation 1s often miraculously cured of peilagra by some
astute diagnostician  Those who diive Fords during the summer and
get the backs of their hands sunbuined even the doctors themselves
are swelling the lists of Teported cases of pellagra

‘‘Insamty 15 decreasing on aceount of the Washington epidemie of
pellagra berause 1t 35 comforting to the relatives and friends of the
victim of any form of the psychoses to know that he 15 sufiermg from
a fashionable disease mstead of a condition that 1s supposed to stiz
matize the family nhame ILihewise the widely heralded inerease n
pellagra has reduced the incdence of chronic malaria, which was for
merly the convenient and satisfaetory diagnosts for every chronie con
dition which could not be accounted for i any other way  Tubereu
lous peritonitis and enteritais nd the subacute and chrontc dysenteries
both baenlary and amebic uneinariasis sprue and other diseases m
which diarrhea 1s a symptom are also among the eonditions wineh have
recently been dingnosed mecorrectly as pellagra

Perhaps the condition which 1s most frequently diagnosed as pel

lagra 1s the toxic otten the termm<l stage of chromie mephrmtis
which there 15 2 dry 1ed tongue nausen vomiting diarrhea delirmum
and prostration The fact that there 1s hittle or no alpumin 1 the
patient s urine and that there are few of the usual sy riptoms of nephritis
1s misleadimg and the puzzled doctor hits upon the diagnosis of pel
lagra which accounts for the symptoms and satisfies the anxious rela
f1ves, who regard pellagra 1s 1 necessanly fatil disease

‘“DIrFICULTIES IN THE D11eNosts oF PELt 4GRa —The Journal doe not
itend to reflect upon the dragnostic abihitv of the physicians of the
South because they are as well prepued to practice theiwr profession
as are the doetors of wny other part of the country but it must be
admitted that all of us mal e mistakes and when one 1s locking for 2
disease he 15 prone to find 1t partieularls if s patient has suggestive
symptoms

‘‘Much has been said about prepellagrous symptoms early pellagra
atypical pellagra, pellegre sine pellagra, and parapellagra, and un
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spuilla, 1t does not neceswarily mean that the patient has not
pellagra Tt also should not be forgotten that these orgamsms
are sometimes found 1n normal mouths

Scurvy —Stomatitis, sometimes of unknown onigin may be
due to seurvy Tt may involve the whole mouth with svmptoins
suggestive of pellagra Ulcerative patches on the mucous mem
branes may be found m scmrvy  The gums ate sw ollen, uleera
ted, wnd bleed freely, and often there 1s enlargement of the
glnds of the neckh  The tongue may alo be 1nvolved m scurvy,
and diaurrhea 15 not unusual  In mld eases of seuryy the mouth
symptoms generally are more severe than i pellagra The
pan 1 the epiphyses of the long hones, due to subperiosteal
hemorrhages and the purpurie spots over the bodv m scurvy
when present make 1t easyv to differentiate 1t from pellagra,
but 1 some cases the stomatitis of seurvy occmrring m an n
dividual, who 18 poorlv nourished and who has diarrhea and
other digestive disturbinces, mny resemble subelimeal pellagra
<0 closely that < positive dingnosis may be 1mpossible

Pellagraphobia —The newspapers and magazines have had
so much to sav ahout “‘the scourge of the South’ in the last
few years that the publie has become pellagi 1 eonserous  Many
neuroties who develop symptoms of every disease they read
about aie treating themselves with nicotinie acid for pellagra
Others consult physicians becanse they feu they have the “‘red
death,’” as one pseudoscientific editor ot a chaimn of newspapers
culled pellagra mn a recent lurid account of the disease

The South passed through an epidemic of pellagraphobn
about twenty five vears ago when a flood of propaganda was
sent out from Washington, with the best of ntentions, to awahen
the South to the need of preventing pellagia At that time I
was editor of the Southern Medwal Journal and felt called
upon te prepare an ¢ditorial on pellagraphobia  The dlfferenl
t1al dingnosis between pelligra and pellagriphohia discussed
m that editorial seems worth reproducing during the prese nt
epidemic of pellagraphobia

Pellagraphobia

tself 15 de
¢«Pellagraphobin seems to be spreading while the disease 1

creasing ge‘z(ﬁept 1 a few loealities The widespread pubhcxtysontiu’i‘ltto
g m Washington, regarding ‘famine and plague m the South,
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which has been added the advertisements ot fake pellagrt cures, has
mspired m the minds of many 1 dreadful fear of pellagra The nen
rasthenies 1 particular who are mmbued with the idea that thewr
maladies are new and serious diseases, hive become pellagraphobiies
Durmg the past two months, manv Southern physicians have had pa
tients who diagnosing their eises as pellagre, have sought medical
advice Tndecd there seems to Le much more pellngraphoha than
there 1s of pelli_ta

“‘Pellagra bemng the most discussed cdisease that exists m the South
physiaans in the districts 1 whieh there are cases are on the qur wive
for 1t, and when a patient complans of anything that resembles any
one of the so called patho_nomonic triad of symptoms 1e diarrhea
dermatitis and dementia he stands in danger of bemg pronounced a
pellagrin  The victim of gingivitis especially if the tongue 1s mvolved,
whether 1t be simple aphthous stomatitis or dental infection 1s m
imminent peril of the ‘Southern plague’ while the man o1 woman
who has a subacute zastroenteritis with epigastric distress and diar
rhea, or constipation 15 often miraculously cured of pellagra by some
astute diagnostieian  Those who drive Fords durn,, the summer and
get the backs of their hands sunburned even the doctors themselves
are swelling the lists of reported cases of pellara

¢ Insamty 15 deereasing on account of the Washington epidemie of
pellagra because 1t 15 comforting to the 1elatives and friends of the
vietim of any form ot the psychoses to know thit he 1s suftering from
1 fashionable disease mnstead of a condition that 15 supposed to stig
matize the familv name Likewise the widely heralded mcrease m
pellagra has reduced the mneidence of chronic malaria, which was for
merly the conyement and satisfactorv diagnosis for every chronie con
dition which could not be accounted for m v other wav  Tubercu
lous pertomtis and enteritis and the subaeute and chronic dvsenteries
both baellary and amebic unemariasis, sprue and other diseases m
which dinrrhea 18 a symptom are also among the conditions which hve
recently been diagnosed meorrectly 1 pellagra

Perhaps the condition which 15 most frequently dia nosed as pel

lagra 15 the toxic often the termmal stage ot chromic nephritis m
which there 15 1 dvy 1ed tongue nausea vomiting diwrhea dehrium
and prostration The fact that there 15 little or no albumm 1 the
patient s urine und that there are tew of the nsual symptoms of nephritis
1s misleading and the puzzled doctor hats upon the diagnosis of pel
lagrq, which tccounts for the symptoms and satisfies the wmvious rela
tives, who regard pellagra as 1 necessarly fatal disease

““DIFFICULTIES IN THF D116V0sIs oF PELLACPA —The Journal does not
mtend to reflect upon the diagnostie atlity of the physicians of the
South because they are is well prepared to practice their profession
as are the doctors of any other part of the country but it must be
admatted that all of us make mistakes and when one 1s looking for a
disease he 1s prome to find 1t particulariy 1f s patient has suggestive
symptoms

““Mueh has been said about prepellagrous symptoms early pellagra
atypical pellagra, pellagre sine pellagra, and parapellagra and un
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time, forming a patch of hivid red e1ythema covermg a large area  The
erythema may reach 1ts height of development suddenly, but as a rule
1t does not for several days

‘“In acrodyma (erythcma epidemicum) the shin mamfestations are
like the eruption seen m pellagra in many ways It usually begins as
an edematous swelling ot the hands, feet, and face, followed by an
erythematous 1ash upon which vesicles and bullae develop As the
erythema subsides there 1s exfoliation of the epidermis leaving the
shin thickened and pigmented The other symptoms of the disease
are indigestion, diarrhea and depression, but usually of a short dura
tion The rash 1s unhike pellagra, 1 that 1t runs a shorter course, rarely
ever recurs nd 1s a very rare disease 1 this section

““In some cases the erythema fiom the exposure to the sun s very
severe, causing n acute erythematous rash of a bright red color, often
formmg vesicles and bullae The acute eruption 1s followed by ex
foliation of the epidermis, lIater pigmentation takes place The sever
1ty of the dermatitis from the sun depends largely upon the season
the duration of the exposure, sensitiveness of the shin, condaton of the
person’s health The reaction 1s more marked in persons suffermg
from any toxie condition

““The ervthema from = sunburn presents, on elose observation, several
fcatures which distingmish 1t from pellagra In this eondition the area
15 usually less cutely mflimed there 15 less redness, and gradually
fades mstead of becoming darker, as does pellagrs, and 1s follow ed by
less exfolintion of the epidermis and very little pigmentation

“‘The shin manifestations 1n erythema multiforme often assume many
of the charicteristies of the eruption of pellagre The lesions that atrﬁ
usually seen i erythema multiforme are macules, papules, nodes, wtlhe
the oceasional appearance of vesicles and bullae The lesions mf ¢
beginnmg are usually discrete oceurring in groups, some caseﬁ ‘(liss
later and cover large areas The rash occurs bilaterally on the han: v
forearms, nech chest and lower limbs, occasionally on the facflz an
body The eruption assumes 2 crimson red or 1 purplish red color

¢ Erythema mult:forme 1s hhe pellagra, mn that 1t 1s prone %o recxll‘r,
usuzlly 1s seen 1n the spring and autumn, and 1s accompanied ynntehat
ous and gastric intestinal symptoms It daffers from pellagra, lteusol‘
the eruption 1s found on the flexor more often than on the }f‘t el
curface and seldom on the face 1nd other parts of the body t &edema
not been subjected to irritants  The eruption 1s 4 rule 18 moxﬁ! oy
tous than i pellagra The duration of the’}esmns 15 usually g
lasting from a few days to two or three weeks



CHAPTER XXUI
PELLAGRA IN CHILDHOOD

Bi Karaarse Doos, M D, Nysevinuy, TENN

Introduction —Pellag1 1 may occur at any ge duing infancy
and ehildhood hut 15 recogmzed with frequency from about the
age of five years Statements n the Lterature vary as to
whether the diseqse 18 more common m adults or children, but
the majorits of anthors grec that 1t ocews about eight to ten
times s often 1 adults, partly because there are more adults
than children  The malady 15 seen 1n the southern part of the
United States oftener than i the noithern, eastern, or western
sections, but there are 1eports of cases of pellagra from all parts
of the country  Although at times the dietary deficiency de
velops secondarily to some other disease or congemtal abnor
mality, most of the reported eases are those of 1 primary lack
of sufficrent pellagri preventive factor in the diet

Age Incidence —That pellagra occs at birth has not been
conclusively demonstinted Snyder' sent out a questionnauze to
60 phvaierans in 1912, and ashed for the age of the youngest
child 1 whom each physician had observed pellagra and
whether he hd any evidence that the disease could be carried
from mother to chld through the 1gency of the mother’s mlh
The youngest observed ease was 1 an wmfant of two months,
and of the children repoited 5 were under one vear of age
Nine physie1ans had seen pellagious mothers who were nursing
infnts without anv evidence of the disease hemng seen in the
miants The cas¢ ot the two month old babv was reported to
bdnyder by Savage of Alibama  Ile wrote that a two months’
baby mused 1 pellagrous mother for four weehs The baby
was then fed malted milk  The mother died of pellagra when
the inf it was siv weehs old ‘‘The erythematons rach did
not 1ppear until several dws after the mother’s death, but I
was informed by the mudwife thit the infant was much ema
aated at birth and had been affected with a profuse, foul
smelling diarrhe: since one week old >’ It sounds as if this
wete a ense of congemital pellagra Weston® reports an mmstance

341



344 CLINICAL PELLAGPA

problem m infant nutiition o1 are the journals dommated by
men from the north?

Skin Manifestations —Pellagra 1n childhood often Presents
a different picture from that of the usual adult type Sk
manmfestations i a large proportion of cluldren are the most
matked signs of the disease The erythema appears suddenly
and, since 1t usually 1s seen after exposuze to sunhight, 15 often
mustaken for sunbuin  There 15 usually swelling of the affected
part  TItehing 15 mild o1 absent but pam and burming mav be
compluned of In older cluldren the hands and the feet are
most often aftected but 1 mfants the eruption frequently ap
pears first on the face, either over the nose or abont the corners
of the mouth The lesions ate always symmetiieal and on the
extremities have a sharp border The neck 15 a fiequent loca
tion for the eruption in childien The back of the neck 15 um
formly imolved, but there 15 a small pale thin shinned spot
where the chin shades the shin of nech and upper chest Later
the shin becomes d-uker, 1ough, and thick or mav form hlebs
and blisters Ixcept for the lack of itehing, the line of demarea
tion, and the greater degree of pigmentation in the late stages,
the eruption 18 almost 1dentical with that of infntile ecczema
In the negro the pigmentation and thickemng of the shin 1s
very marhed Two children with shin eruptions on their nechs,
but with httle other evidence of pellagra, told the nurse, who
was grving them a bath, “Perhaps of sou tried turpentine all
that dirt would come off Mother has tried and tried but she
can § do "y £ood with sonp ~nd water ' Tn some cuses the
dermatitrs spreads over the entne suiface of the hody The
shin of the body 1s then usually not so swollen and 1ed m the
early stages and not so deeply pigmented later as that of the
extremuties, nech, and face Cases of this kund, especially when
there 1s 1o marhed symmetrieal dermatitis of the hinds, feet,
or neck, may be very difficult to differentiate from the verosis
of vitamin A deficiency or from nuld ichthyosis

Stomatitis —As 2 1ule childien complain lhittle of sore mouth
when they have pellagra On exammation the tongue may be
coated, with red edges, or there may be some ulcerations or
plisters Most of the childien we have seen had norml mouths
o1 shightly mereased reddening of the tongue and bueeal mucost



TPLI AGPA IN CHILDHOOD 345

Diarrhea 1s frequently compluned of wd, as ey stated,
mav be the presenting symptom or the fit~t symptom ot the dis
eqase Tt wns present to a greater or less degree 1n over one
half of our children, and m one cise was severe enough so thit
1t and the vomiting very neirly cansed the death of the cinid
The diarrher usuallv consisted of frequent watery stools, hut
1 several instances blood appeared in the feces late i the
diserse  The girl who nearly died of dinrrhen and dehydration
had ulcerative colitis which «tarfed with her second tack of
pellagra and has persisted 1 2 mild form for ten vears Two
of om patients h1d bloody diaxrhen at the onet of the dicease,
but here 1t seems altogether hlely that the primary dicease w s
baallary dveentery and the pellagra, or at lenst ats chimend
manifestations, was seconduy to the poor nuhition, cansed by
the dyvsentery Many of our cnildien were too s oung to do nmuh
compluning or 1f they did the parent- forgot to mention it
One mother told vy that her (hild had smd he 1clt a fallnes~ ot
his stomnch, and four (luldren had helehed a gieat deil and
ocensionally vomited Fieept in two tery severe easts the
wppetite remaned fairky good

Nervous Symptoms -—Psychoses evidences of spinal cord i
volvement, and tremors of the tongue or extiemuties were not
wsually enconntered m the (mldren with peliagra  However
the parents often mentioned fretfulness o1 nersonsness We
have herd mamy such eomplunts as, “He 19 moody md cries
easily,” ‘“He takes no interest 1n sehool wnd 1« losing his
memory ”’ “Ye 1 tuporous and lus nund 1 off af times 7 “He
has Iitels heecome very difficult to mmmage ”” One ¢hild had an
attwek of trembling far scvern! davs hefore the ouset of dint
rhetr one secnied to have spells of blindness and one gul of
fifteen felt ¢ g1t she were bound up mvarn”” This last patient
later 1n the summer had signs of combined <clerosis of the cord
and 1 psvchiosis  She praved, <woie, 1¢moved her clothes,
sereumed, and hecime quite unmanageble  She had had pel
Ingry for it least ten summer~  Nervous svetem symptoms me
wsunlly late mn developing and are <een 1n 1 severe form onl
after the patient has hid the disease for years

Family History —Frequently m the past whole famihes have
been affected by pellagra In our series one fourth of the parents
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gave a hustory of the disease m other members of the famuly or
themselves had pellagia One child’s mother had died of pel
lagta, the father was 11l with 1t at the time, and five other chil
dren also had 1t In another family the thiee eldest childien
died of pellagia at ten, seven, and five years of age, our pahent
had 1t 1 a scvere form, jet the three cluldren vounger than he
had no signs or symptoms of the disease We have not our
selves lost 1 chuld with pellagra  Most of them have had one or
more relapses even after we have <een and treated them with
brewers” veast They tahe the veast until the shin eruption dis
appears and the diarrhea slows up, continue with the old diet,
and return with pellagra again the next spiing and summer
The greatest number of known relapses occurring in anv child
was ten though some children of twelve or more were said by
their parents to have had diarrhen and a shm eruption every
vear of therr Ines  Such cluldren were very small for themr age
and markedly undernourshed

Most of the diets recorded as being taken by the children were
poor Omne child Irved mostly on potatoes and fried pies, another
on oats, fried potatoes, and corn bread, and = third on fat meat,
beans, and corn bread In four mnstances, the diet was excellent
as far as we could determine but 1n one of these when the cluld
returned to the out-patient department after he had been cured
m the hospital, the parents confessed that, though the ehld had
heen offered a good diet, he had never eaten well at all A few
of the ¢hildren undoubtedls developed pellagra because of con
ditions other than the diet offered One was an imbecile who
had never learned to eat, two had probably had severe baedlary
dv<entery, one had congenital stenosis of the ileum, and one w15
a Mongohan 1diot whose family paid httle attent\onsto her
Srmilar reports may be found 1 the literature Elhs writes
of a case of pellagra m Boston 1n 1 9 year old boy with tuhercl:]
lous enteritis  Zahorshy? tells of 4 girl of thirteen who st'mel
herself because of bemg teased for being too fat  She dex elOI:ie(
pellagra  Stevens™ gives the Instory of o child of five “1;0 SS
veloped pellagra after being put on a hetogenic diet for epilep "

Subclimeal Pellagra —MMany quthors, among them,“Sm der,
state that there 15 no justification for the discussion of pel]a]g::
sine pellagra’’ m childhood Bloom™ writes ‘‘In my researches
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T have seen some children who presented the general symp
tomatic picture ot pellagra but did not exhibit any cutancous
manifestation of 1t They were children of varymg age, who
gave mdieations of progressne prostration, of heaviness of
head vertigo were sad, irnitable, very excitable, with tremors
both of the tongue and of the extremities, paums in the back,
exaggeration of reflexes ind diwrrhea 'The onset, the course
of these svmptoms 1llustrated the pellagra perrodierty >’ Seven
of the clildren 1n our series gave o history of marhed diarihen
either preceding the development of shin lesions or oecurring
the summer, o1 the two summers, before the occurrence of the
typieal eruption  Several children seen 1n the elmie with diar
rhea of unexplamned origin Inter returncd wath typieal cutaneons
mamfestations of pellagry
Multiple Deficiencies —One of the difficulties encountered m
an attempt to describe symptoms and signs of any vitammm de
ficiency 15 that 1n the human bemg 2 single vitamin lack, the
rest of the diet and the digestion staying normal, 1s almost never
found, although some children with pellagra are well nourished,
apparently feel well, and have onlv the characteristic shimn
lesions with perhaps 2 shght diarrhe 1, this 15 often not the case
Lewis’ deserthed 1 poorly fed, colored child of seventeen
months with pellagra, richets, nutritional edemna, and probable
beriber1 and <curiy One c¢hild i our <emes had tetany  Six
had nntnition-l edema ot 4 severe grade  All of our children
who had edema had a low percentage of serum albumin in the
blood Such hypoprotemn¢mia with or without edema 15 com
mon without evidence of pelligra presentive factor deficiencv
nmong our hospital and out patient chentele * A low protein,
low ¢orie diet 15 undoubtedls the nenal (quse of the condition
Three of the children with pellagra were very anemic and most
were moderately =0 Agun anenit of greater or lesser severity
1s almost umiversal 1n all of owr patient<  One boy m the serles
hnd xerophthalmii and several other childien had photophobia
and clirome conjpunectivitis o1 hlephartis very suggestive of
xerophthalm  Diarrhea 1s <0 common 1n our clinie patients,
prrticularly during the months when pellagra 1s at 1ts herght,
that it 15 often impossible to vy whether 1n 2 given case of dinr
rhea, the loose stools are due to the pellagra, 1 factor 1n the pro
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duction of pellagra, or merely evidence ot a concomitant disease
I have described what are usually considered the outstunding
signs and svmptonis of pellngra in ehildren  Other mamfesty
tions mnv alwavs be part of other dietary deficiencies

Differential Diagnosis —In the differential diagnosis of pel
lagra most withers state that the disease 15 easy to diagnose in
chuldren, and then give a table o1 a discussion of the differential
signs and symptoms of aciodynia and pellagra presentrye factor
deficiency  The disease pictuie of <crodyma 1s now so well
known and the lach of 1elation of vitamin deficiency to the dis
ease 50 well recogmzed, that there 1s seldom any confusion be
tween the two diseases The precent difficulty 1s to be swe m
atypical cases whether one 15 dealing with pellagra preventive
factor deficieney 1n an upusual form, whether ronghenig of the
shin may not be due to vitamn A lack, nuld eezema, or 1chthy
osts with diurhea from some other cause, or whether pellagra
may be playing « minot 10le 1n 2 diseqse pieture or a nutritronal
problem primanly due to other causes With our increasing
Lnowledge of dietetics and paiticularly of the vitamins we mo
longer find e1phanages 1n which as mansy as 17 of the clnldien
have pellagia and 3 die of the disease ' Also because of the
avalabiity ot chewp supplies of vitarmn pellagra presentive
factor and the meresed knowledge of the medical profession 15
to the comrse and treatment of pellagin, few severe and long
~tanding cases appear at hospit1l climes Iowever, there are
still many clildren m whom the condifion goes untreated be
cause then parents do not take them to a docter and undoubt
edly manv with little o1 no skin eruption n whom the dlliez;SO;
while present 15 not even considered as 4 possibrhity 1
beeome 1 matter of 1mportance to be able to 1ecognize less tv;;x
cal forms of the disease, for 1t 15 possible that 1t may be 'u,utle \
fatal 1 mfants who are never in the sun and have mo sd)l:
lesions, that 1t may contribute to a fatal outcome when t);ereta
some other primary disense, or that 4 chrome deficiency o :n ‘e "
mn pellagra preventive factor may produce great lmpmtient’s
to health, strength, ind perhaps mentality without the pa
ever heing acutely 11l

As xet%\e have no sitisfactory test tor msufficient stolrﬂ'%'?czf
vitamin pellagra preventive factor i the body  Suce chem
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tests have been avauable to prove the c\istence of vitamin D
and C deficiencies, we have found that the speafic «igns and
symptoms we 1ecognize dmeally s those of riehets and seurvy
are 1ite mamfostations of the dictary lack  The syme will un
doubtedly prove true m pellagin

Treatment —In many childien the symptoms of pelligia are
<o mild that 1 change to 1 good diet 15 1l that 15 necessauy to
cute the disc1se  The ddition ot biewers’ yeast mn 2 to 4 Gm
doses three times a4 duy will hasten the eme m most ¢ 1ses and
s neeessary when the diet cannot be mmproved Nicotime aad
m 10 mg doses for wf wmts ind 2% mg doses for older chuldren
thiee ov movre times 1 day now offers 1 vé1y esy method of
abtaiung 1 cure  In sevete types ot the disense, these doses
miy he greatly mercased or the meotinie aeid mv even be ad
munstered by ven

Case Reports —The followm, case reports and photographs
are lustrative of variitions 1n the pellagea pieture whieh we
h e encountered

Cip 1—Recurrent pellagra producing stunting of growth m a 5
year old hov  Ramd cure with brewers’ yeast

A moderately well nourished though very small, white boy of fve
years was admitted tn the hospital m Mav 1930 with the chief com
plamt of 1 breal m,. out on hands face wnd feet This breal g ont
had occurred every spring since he was exht months old  The present
attack had existed for two months and had been assoeiated with slight
soreness of the month for a tew davs During the attack the previous
sprmg there had b «n sume drarthen  His diet had been mostly faf
meat molisves and dried heans with very hittle fruit vegetables or
nulk e w1s thuty stx mches tall o1 shorter than any height pnven
m the American Publie Ileadth Assoeration tables for 9 normal fise
yeat old boy  His weight was 28 pounds  On admission hands wrists
foreirms, teet und anhles were symmetrically affected the shin bemg
rough aud div and m piace fissured  The color of the lesions varied
irort o bright red to U darh dirty hrown Around s nech tormng
4 collat was  similar shin change  There was shight dermatitss on the
cheel s id atross the nose  The mucous membranes appeired normal
The bov was somenhat constipited  He was given « hagh protan diet
brevers jewst and codlser ol Ehs appettte became good after a
iew days and the slin began to otten He was discharged much 1m
protved after 1 stay ot ume diys  The sl in around the neck and over
the face was qlmost normal that of the hands and fret had cleared
only partilly - Through the efforts of the socnl serice department
the parents were able to continue to give him 4 furly good diet at
home ind on thrs and continued brewers jeast he has had no reeur
rence of his frouble
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Casr 2 —4 first attack of pellagra with shin lesions, diarrhea, drow
smess, and 1rrstalnlity m a5 yeu old hoy  Cure with nreotimie aeid by
mouth

A well developed, well nourished, but drowsy, ehld, who was 1t
table when distarbed, was 1dmitted to the hospital m Mav, 1938 The
weather was wum and sunny at the time, and the parents remarhed
that the boy beeime active only after sundown He had been breast
fed for erghteen months, and though he had been offered a zood diet
2fter he was weaned, he had never taken 1t well Two menths before
the parents had noticed a 1ed area on the shin of the face, extending

£ child pelligre  Note
60 —Diffuse pigmented eruption on nose and checks o
i ' e the Casal s collar

over the nose and onto the cheelis  Liter ted spots appeated nlt)mfe :}}:ee
eyes These gradually spread until the whole face and li\los e?l Jhe
neck were mnolied The Jesions on the hands and feet fo o]\s L
week or two Blisters came on the legs and later rnptlu%( o weeka
lesions did not itch and apparently caused no discomfort 1“ o
after the onset © moderate diurrhea of three or mole “.legibsvlbloo

smelling stools 1 day was observed During the Inst t\uI) “durm" e
and muens had been present m the stools lIt \; '\sl on }earcd € e
past weeh that the diowsmess and irritab 1? . 1nd '\3)& ared  the
parents had noticed blisters atound the edge of the tongu I
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entire 1llness They had tal en the oy to 1 physiein who had given
him some sott of subeutaneous mjections nd tablets of thiymine chlo
ride to take by mouth  \ecording to the prrents he had sud  ‘They’ll
say 1t Vanderbilt that 1t 15 pellagra but 1t ean’t he  Ile doesn t get
well when he gets the medieme which should cme 1t ** On adnussion
the pitient loohcd and acted as the parents had desenbed  He was
well developed and moderately well nouriched drowsy o1 wntable by
turns He was oiven 1 regular diet with 825 mz of meotinie aeid m
solution by mouth every thrce hours In ten days the diarihea had
stopped the month w1s well the shin Jestons were fading and the

Fig 61 —Eruption on hands and arms of the same chuld

child was normally actnve  This was the first patient on whom we used
nicotnie 1e1d  We were not impressed with the raprdity of the results
obtained compared to those obtunable with brewers jeast or even
with our hospital diet 2lone

Case 3 —Severe recurrent pellagra i a 14 year old neaio cirl with
edema tetany marl «d dehydration vomitmg and ulcerative eolitis
Almost complete cure after four storiny months

A 14 year old colored girl was admitted to the hosprtal mn July 1932
with the complunt that  her bowels ran off and her jaws locl ed **
Her mother had died the year before with  spells * o detals could
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be obtamed s to the diet  Thrce summers before she had dinrthen 4l
summel  The next summer she w1s well hut m the spring of 1931 she
brohe out with n eruption on ler hands and feet and hod drrrher
agamn with about 10 loose stools 1 day  The diarthea had persisted
to the time of adrmussion  Latey there had been blood 1 the stools
and she hid vomited almost everything she ate  She sud that her
mouth had been sorte most of the time and that hey feet, hands, and
neck had becn rough and very blaek at times  Of late she had felt too
weak and il to go out and the sk lesions hid mproved markedly

Fig 62 —Dermatoscs of feet and legs of the same patient

The child was of nornial height for her aze but was ennlrmtl( (1']5«'101::1
dehvdrated  She was extiemely apprehensne rutable and mmzre'\se
able Only on the antertor surface of the legs was there aty]n norense
m pigmentation ot 1ou, hemng of the shim  There was lltle ca e
of stomatitis In spite of the extreme wasting there w1s ed (('lml e
feet, legs and face Her 12ws wete stiff and she had earpope: a‘tsp i
The)hcmoglobm was 68 Gm ,hthe erIl}H;l '1111;111;1[\)1(;1 73229 I:fulﬂ:e;n all Al
was 110 mg the pH of the b.

:'eels‘g:x:eczlfelia’ll‘ilxl\ olumes per cent The gnamdme was 113 myg ple(}-l:?l:t
m the serum  We attmbuted the tetany to the nereased guan
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Fig t —Shin lesiona m a hse vess old pellanin The eruption on the hards, qrm ,
feet ard le, 12 much Pare pronounced than on the face
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We trzed to put the girl on a good diet with large amounts of brewers’
yeast Al went well for a day or two Her penstalsis was so fagt,
howeyer, during this time that tomatoes eaten at noon appeared m her
stools three hounrs later She soon hegan to vomt everythg We
resorted to continuous venoclysis to Leep her hydrated, and after four
months of continuous struggle during which we gnyve numerous blood
transfusions, tried all sorts of diets, and managed to make her Leep
down a large amount of brewers’ yeast, she was vastly improved She
stil had 2 diarthea and had many uleers i the colon Now, s1% years
later, she 15 a well developed, well nourished, pleasant, and cooperative
colored gul The only sign of her pelligra thit remams 15 a mid
persistent ulecerative colitis Had we had nicotmie acid for intravenous
njections as we do now, we could doubtless have sayed oursehes many
hours of work and the gir] 1 great deal of suttering

Case 4 —Pellagra and nutritional edema with bacillary dysentery as
a probable precipitating cause m 2 10 month old colored girl Rapid
eure with good diet and brewers’ yeast

A 10 month old coloied baby was admitted to the hospital in August,
1936 She was breast fed for cight months and then started on butter
milk with the addition of cereals, potatoes, eahes and crachers occa
stonally  She had never nursed or caten well and had yomited often
Three weehs before admission she began having 1 diwrhea of 10 to 15
stools d-uly These stools contuined pus and blood The diarrhea had
mpioved to about T stools a day without blood or pus but the baby
was restless and 1rritable Ten dayvs before admisston aveas hke
““chapped places’’ appeared on her hnees and later on her nech, arms
and hands, feet and legs In a few davs the lesions became verv dark
m color Three davs before she came to the hospital the feet and face
hecame swollen On admission there was a symmetrical, very black
thich lesion of the shin myolving the face, the neck, arms to above the
elbows and legs nearly to the hips In the creases of the elhons and
knees the shin was normal There were crachs in the mucous mem
brane at the corners of the mouth Pitting edema of the legs and feet
was marked The child weighed 11 pounds She was weak ind 1rr10
table The deep tefleses were exaggerited The hemoglobin was 1
Gm , the serum albumin 19 mg per cent The baby was given a trans
fusion put on a diet of buttermilk, vegetables, eggs, and cereals an
given 4 Gm of brewets’ veast daily The diarrhet ceased m tndo
weeks, the shin lesions gradually faded and the edema disappeare
Tywo months later the child was well and happy and was eating 1 gen
eral diet with relish

— Pellagra?, xerophthalmia and nuttittonal edema mn a 3 3 ear
olg?:j Generfllze[i xeros1s of skin due erther to lach of vitumm A
or pellagra preventive factor

1£ 3 }gear old, white boy was admtted to the hospital m Febrlrlgg’,
1932, with the complamnt of breahmg out all over the body, :tim:nned
loss of weight, and sore eyes He was smd to have been fﬁ ldc’ e
mll, fat meat beans, and bread Ten months before, the ¢ }:I tseryhe
had yhegun to be myected and the light hurt them A month Ja
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1g 64 —Xerophthalmin and nutritional edema 1n a three year old boy Note the
generahzed xerosis of the hm over abdomen and arms Questionable pellagra

Fig G —Generalized xerois of <kin on the back of same patient as shownn Fig 64
Condstion wag due to vitamm A deficiency or pellagra
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had diarrhea without blood m the stools Fowr months later 4 rish
appeared on lis hands, later spreading to his arms, feet, face, and
finally to the trunk At tumes his whole body had seemed swollen and
was noted to pit on pressuie Ile often stayed i bed for whole days
at a time  On admission the child lay shadmg hus eyes with hus arms
The conjunctniae were mjected 15 well ay the scletae A few small
opaque spots were seen ot the cornen The bov was undernourished
and flibby The shin was everywhere diy, rough, thick, and desquamat
g There was no symmetrieal dermatitis ot the extremities The
tongue was smooth and 1ed with promment pamllaec  There was a
pitting edema of the feet The reflexes were normal The ehild
weighed 22 pounds The urme was noxmal hemoglobmn 11 Gm, serum
albumin 2 8 per cent VWV hen first seen, the child was htving 6 or more
loose watery stools a4 dasy  With no tieatment exeept a good gen
eral diet codlmer o1l biewers’ ycast, and oringe jurce he almost
mmmediately began to improve The dinrrhea ceased the photophobin
cleared up the eves loohed normal the edema disappeared, and the
shin became soft and moist  In fow weehs he had guned 6 pounds
and was 2 fat happy hittle boy IIe was hoarded out and later adopted
because his mother had neglected him and took no mnterest i him
The vitamin A deficieney could explun the shin lesions as we saw them,
and the poor feeding and nutirtional edema, the dinzhea The history
of gradually mereising symmetrieal shin lestons makes the diagnosts
of pellagra scem probable
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CHAPTLR \XIV
THE HEART IN ENDEMIC PELLAGRA*

By Wiuay B Porier, M D, anp Ursaor Higo\poT v, M D,
Ricmvronn, Vi

There 15 comvineing evidence that muintrontd deficiency 3=
mtimately conceincd with the pathogenesis of pellagra, jet
endemic pellagra lacks much of the dharacteristie clinieil be
havior of A true deficieney dicease

Mamy of the disenses produced by avitaminosis afteet, m 2
selective manner, certam fissues of the hody, and one ean an
ticipate precisely the hind of deficieney by noting the structmes
mvolved and the character of the tissue 1eactions

In an effort to place pellizia wore speaficalls m its relation
to deficiency diseases which aie 1 nown to aftect the heut and
vascular system, a svstematie studs of the heart has been eon
dueted on all endemic pellagrns sssigned to om hospitnl wards
for trertment during the past five vears

Recently 1n 2 bnef discusaon of endemie pelligra, we ex
pressed the opimon that pellagra per se did not sigmficanthy
nufect the heart, and commented upon the umversal abwence of

Electrocardiograms —Only on¢ patient, Cace 35, showed 2
disturbance of rhythm e was 61 years of nge was « chrome
aleoholic and had marked arteriosclerosts The electrocardio
gram showed an oecasionnl Aurienlar extrasystole

An dectricd s mdwcating left ventrieular preponderance
oceurred 1n 3 other patients, all of whom had elesated blood
pressure  (“age 20 had 1 svstolie blood pressure of 190 diastolic
105, Case 24, systolic blood pressure of 160, diistohie 100, and
Casge 22 systohe blood pressure of 19%, diastohe 120

T wnve ch inges ocemnzed 1n 6 electrocardiograms yet, m onlv
one instance Case 4, could onc justifiably 1elate the alterttions
to pelingra alone  In ths patient there ocenrred an 1soelectric
TI ind a deeply myverted TI and TITT  After exghteen diys of
tieatment the electiocardiogram showed a4 retwin to mormal
(Fig 66) This patient was a eluonic aleoholie  Case § showed

Published by 1 rmission of the autt ors "nd the Scuthern Medical Journal
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an 1soeleetric TT, TTT, and TTII fow davs before death At the
tume the electrocudiogram was made the oral temperature was
103 4° I, due to a complicatng pyelonephritis  Case 24 showed
2 left ventiicular preponderance and an 1soelectric T1, TII, and
TIII In addition to elevated blood pressure, this patient had
diabetes and -uteitocelerosis, and was markedly psvehotie
Case 9 had an mnverted TIT and TIII which changed to an 10
electric TTI and TIII when the patient’s climeal condition 1m
proved The pellagia was complicated hy chrome alcoholism
2 1eetal strieture, purnlent colitis, and a positive Wassermann
Case 13 showed an 1~0electnie TT, the pellagra was complicated
by a bilateral purulent otitis media

Case 16 showed an 1coelectric TT and TII twenty two homs
hefore death when the 1ectal temperature was 1044° F  Bron
chopneumonii was found at autopsy

In summary, 10 patients <howed changes m the electro
cudiogram Of these 5 had vascular disease 1 purulent otitis
media, 1 pvelitis, 1 diabetes, 1 rectal stricture and purulent
colitis, and 1 chrom aleoholism  In this last patient, one 1o
justified 1 concluding that pellagin and aleohohsm were the
factors 1esponsible for the electrocardiographic changes for
with elmieal impros ement, the lterations disappeared

The weights of 14 heuts from patients dving from pellagra,
m whom there weie no important pathologic lesions nvolving
the eardiovasenlar apparatus, have been tabulated m Table
XVII

TaBLE XVIT
THE WEIGHT IN GPAMS oF THF HFARTS FROM 14 PELLAGPINS
AGE MALE AGE FEMALF
3. 276 35 22
6o 300 40 225
59 350 50 210
30 235 57 300
65 365 36 327
25 300 31 250
59 330 43 200
Averige 47 07 41 255

The data show that in thns series of cises the avernge Teart
weight fo1 the males was 307 Gm and for the females 255 Gm
White gites s the normal heart w eight for male< 300 Gm and
for temnles 250 Gm
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Discussion

Teil m « recent repott on the eleetrocardiographie ehinges m
pellagra s1ys
“Pellagra and beriher: appatently aftect the heart phvsio

Togically m much the same w1y The eardiar mamtestations
1n peliagrn however are less severe ”

The heart i herihert hae been studied extenwvely by Scott
and Herrmann, Wenchebach, and Keefer, and Al of these ob
cervers have been ympiessed by essentinlly the <ame tvpe of
cardhac changes Wenclebach has stiessed the fact that in hern
ber1 there 15 marked eardinc diltation partienlarly of the right
ventiieles, and that the he urt 16 defimtelry mcrewed m weight
He mihkes the interesting suggestion that the mereise m weight
15 not due to a true hypertrophy, but to mtracellulmy edema of
the mvocardinm brought about by the physiochemenl changes
mduced 1n the musele protopiasms by the deficiency state Chnu
cally, henxrt farlure of the congestive type oceurs and the fulure
15 predominantly of the 11ght ventricle  Marked distention of
the veins enlarged tender hiver and extensive edemn chracter
1zed the chnieal pietmie Various alterations have been recorded
electroeardiographically 1 v small percentage of the patients
<tudied, vet 1l authors agree that the (hanges are mot chu
acteristic or constant Wenchebach makes the unequivocal
statement that the electrecnrdiogr im 16 normnl, except that the
conduction time 15 shortened

Dnrmg, recent veiwrs we have observed 2 gioup of patients
who hid organte eardioy aseular dicease and m whom subehmenl
beribert apparentls preeipitated premature hert f ulure of the
congestive type  There was characteristic reduetion in heart
stze and prompt disappe arince of venons st1s1s and edemn when
the patients were given n adequate diet and bed rest

The results were similu to those seen 1 absolute B, avitn
nunosts and suggest that pre existing disease  partienluls
coron uv msuffiereney, mvy mike the heart more sulnerable to
B, deficieney

Duing the time this study has been m progress 23 additional
prtients have heen treated for pellagin m thing a total of 48
endemie pelligrns who haxe been ohwexied over v vmg
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pertods of time It 1s highly sigmfeant that i not a single
stance has heart failure of the congestive type or angina pectons
developed This fact clearly indicates that pellagra does not
aftect the heart to a degiee sufficient to mmpwur 1ts functional
mtegrity

Conclusions

1 The clinical evidence and neeropsy studies show that the
hearts of endemic pellagrins are normal or subnormal 1n size

2 There aie no charactenstic electrocardiographic changes
m endemic pellagra Those changes that do occur are mvari
ably explained by vascular or toxic complications

3 Bemnber: and pellagra have no comparable effect on the
heart The difference 1s so absolute that one ventures the
opimon that B, 15 not concerned with the pathogenesis of pel
lagra
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CHAPTER XXV
PROGNOSIS

The use of meotinie acid 1n the treatment has 1educed the
death rate from pellagra very materally The prognosis of
pellagrn 18 good m the mild cases, appronching 100 per cent of
recoveries prosided (1) that the dignosis 15 made early, and
the patient 1s properls treated, (2) that the patient 1s financially
able to caxry out the prescuibed dietuy md hyglemc regimen
during tre itment and for several yeats afterwnrds, (3) that the
physician m charge of the cise consictently and perwistently en
courages his patient and 1e educates im to e a sample, nox
mal hygienic hfe after us recovery, and (4) that the recovered
pelligiin 1s not exposed unduly to the direet 1ays of the sun for
one or two years fter his recovery

The prognosic of the uncompheated moderitely severe cases
15 good, provided thev ¢ i be hospitalized o1 given eareful treat
ment at home It 1s less favorable m ¢nses in which becruse of
1gnorance, poverty and unfasorable home ¢nvironment, the diet
and medical trentment cnnot be earned ont <atistactorly

The denth rate i the t+ phoid, or fulminating, type of pellagra
1s lagh, hut fortuntelv that tvpe, which was fiequent in the
early vears of endenue pellagra, 1s now of rare ocemirence It
mav he added that pellagra as 1t e¢xsts today 15 a very much
milder disease than 1t was twenty or tharty yeirs ago

The prognews m pedngo due o aleohohism 15 not 8o favo
able for the rcason that the toxin (ethyl aleohol), the primary
factor 1 causing the disease, usnally has produced permanent
changes 1 the liver and other organs of the body, parhenlarhy
the nervous system, which preclude the possibility of the vietim
Iiving many years even 1f he did not have pellagra

Varous comphications affect the mortality of pellagra Tt 1s
of course hopeless for permanent recovery when secondary to
inoperable carcimima of the alimentary tract and m uleerative
colitis, but even 1n thoe cases the pellagra symptoms mav be
telieved o1 amehorated by tre itment

363
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LeGrand Gueiry, of Columbia, South Carolina, and Warren
Hudson, of Hattieshmg, Missisappi, m papers on surgers n
pellagra, stited that pellagrms rarcly recover from serious
operations Tt therefore 15 mmpoatant, exeept 1n emergencies,
such as 1 acute appendiatis, to tieat the pellagra before an
operation 1s considered Since pellagia has heen reported as
cecondmy to gill bladder disease by Turner and others the
mortality from gall bladder surge1y can be reduced by treatmg
the pellagia hetore an operation 15 performed

The mortahty from pellagra 15 relativelv lugh m the patients
with sey ere psychoses, such as those treated 1 m-ane hospitals,
hut the fact that a pitient 1s psyehotic, or delirious, does not
preclude recovery Some of the most brilliant results which
I have observed hate been 1n pellagrine who, when fist seen,
were 1 a state of muttening delirium, o1 1n profound melan
cholit

The outlooh 1s had for a pelligrm with an int1actable drarrhea
that h1s existed for some time, but many ot the patients with
<evere diarthea will 1ecover if they can be hospitalized, or
treated propetly at home

The statisties of the ngh death rites in pell \gra come largelv
from chanity hospitals to whieh pellagrins go m the last stages
of their malads  The statistics on pellagra 1 reported by bords
of liealth a1¢ accurate probably 90 per eent, so far as the num
ber of deaths ate conceined, hut they camnot give correct
statistics as to the denth 1ates fiom pellagra as 1elated to the
total number of cases of pellagri m any stite

The morbidity statisties of pellagia a¢ valueless, for the
1e1son that theie are many cases of pellagra i wiich the pa
tient gets well spontaneously without ever having consulted &
phs<cian and perhaps without ever hnowing that he had pei1
lagta  Many other chiome pellagiins are never sich enougd
to require medical attention, and some, not so mamy s the a \
vocates of secialized medicine would have us beheve do po
consult physieians beeause of poverty Besides, physicims e
prone to neghgence mn reporting then cases of pellgin

The death rates from pellrgra for 4 few veaus after it was
found to be endenuic 1n the South were very high, putly because
1t was not disgnosed until m the texminal stage m many C18€S,
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and theie enn he littie doubt that pellagrn w15 2 mote virulent
disense 1n the first 1eported outbreaks than it 1y 2t this fime

The death rates from pelligia me lugher among the negro
than among the wlite population Thus cimot be expluned
entirelv bectse of the alleged poverty of the megrocs i the
South  In discnssing the 1elitively ngh death 1ate of negroes,
337 per cent, a5 compied with 227 per cent of deaths among
white patient-, 1 then series Sydenstricher and Armstiong s-
<ert ¢ Contra1y to the geneiral impres-ion, the Southern negto
Iives well, and while ns diet mav be somewhat low 1n protens
of optunum biologie v lue 1t 15 rich m green vegetables of good
sitamin B, (G) content Neglect of symptoms ¢wnnot he con
«dered the cause, 1> the negro population from which these
patients were dianwn his been the object of 1lmost paternal
m( dical superviaon for ahout 1 century, and medieal adsice 15
sought Iy them for the most trivial eomplunts

C C Bass, of New Orleans, was one of the pioneers i study
g pellagin Having been on the staff of the Ch ity Hospital,
the Imgest tewhing hospital m the South, he had 1 large ex
perience 1m dealmg with the dicease s obs¢1yations on the
prognosis of pellngra, published m the Southern Vedwal Jour
nal m 1912 e of interest m 1940, and what he <a1d veus 130
ipphies 1 the mun to the prognosis of pellagri at thie time
A\1cotinie 2ud does not cure every eae of pelivgia  Bass sud

How long must 2 patient he free trom atticks of pellagra before he

1 safe from a recurrence of the symptoms® v obscryvation wonld lead

me to answer that i an attick ean be awvorded for twelve months or
longer there 1s Iittle danger of 1 1eturn of the disense

The so called tvphoid pellagra seldom but orcisionally gets well
Pellngrous mswmty 15 untavorable but does not bar teecovers  Deep
moist lesions e an unfavorable symptom  Scvere stomatitis mdiges
fion or diarrhoca may produre death by starvation  Other assoerated
diseases render the proznosss o pelliory Iess frvorable m 2 grven case
aecording to the prognosis of the pirticulr disease

Sweidal and Homicidal Tendencies in Psychotic Pellagrins —
Tn disensaing prognoss 1 pellagta, the sweidal wnd hommeidal
tendencies m psyehotie pell igrins should not he forgotten  One
of the thnee deths f1om pellagrn which I ean recall n my pn
vate practice m thitts fowm veus was by suiade It <honid he
added thit my pellagit patients, 1< most of my other ptrons
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1 a consultation practice have been able to secure an adequate
diet and be hospitahzed when necessary

J W Babeock, the great South Carohna psychiatuist and
pellagrolegist, hecame nterested in the medicolegal relations
of pellagra man vears ago Eixcerpts from a paper by him read
before the Southern Medical Association twenty five ears ago
are worth 1eproducing 1n a chapter on Prognosis m Pellagr
Babeoch said

““It was doubtless a panful confesston for the distingmished Landouzy
to make when he saxd ‘I have since been convinced that I onee allowed
to be executed for homicide a w oman, who without doubt, had committed
the deed during an attack of pellagra msamity *  After his Iife long ex
perience with the disease, and with the msane, Lombroso left the opimion
that ‘A common symptom of pellagra 15 the tendency to unpremeditated
murder or smierde without the shghtest cause The sight of water sug
gests drowning 1n the form of murder or sweide’ Or as Mare savs
‘Swerdes by drowmng are numerous also by reason of a kind of motor
automatism or instinetive impulsion simlar to attacks in epileptics
Thev do not know when they throw themselves into the water, and tf
they survive they cannot explan their attempt ' This ‘hydromama’ of
Strambio that 1s the mnpulse of pellagrins to drown themselves, has been
discussed by all writers upon the disease since his time (eirca 1785)
Sorbets, however takes 2 more comprehensine view of the subject m
asserting that ‘nothing 1s more capricious or variable than pellagrous
msantty  Almost all pellagrins experience a specral penchant to drown
themselves although others perish by strangulation, or throw themselves
from high places or aceording to Soler, mto the fire ' And he adds
‘But 1t 15 not against themselves that pellagrins direct their insane aets'
under the influence of homicidal monomama they have other vietims

To this may be added the opimon of du Saulle ‘Pellagrins, for
example, who ohey homicidal mmpulses which so frequently accompany
threrr msamty  henve been condemmed as o devers, and ks with the con
sent of medical experts, o1 at least 1t 15 m accordance with the conclu‘loéls’
of their reports that these unjust sentences have been pronounce

“Dr John Warnoch Director of the (overnment Hosptal for the
Insane near Cairo teported i 1903 ‘Fifty two patients suﬂ'ermglfrum
pellagrons 1nsamity were admitted, of whom seven were ermminal bunﬂa
ties Delusions of persecution, of being put under a spell, or of em;
poisoned, ete are frequent mental svmptoms of this malady, ﬂnddltbl\
therefore not surprising to find that five murders werc commutte n
these patients before bemng sent to the asvlum as ermmnal Iunﬁhrcvba o
1902, also, two rurdets commtted by men suffermg from pe aar o
curred to mv hnowledge These patients are very prone fo sumf ethem
to mjure thewr children Tt 15 to be regretted that so manﬁ [ e
have to be sent back to their homes before recovers, espeert f) ascsp,
longed treatment w ould appear to eure a certain proportion o] ca S oted

«‘Gandwith from his experience with pellagra m Egypt, has Doted
¢Phat manv criminal lunaties, brought to the Cairo Asvihum, are
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to be pellagrous, they have been arrested for some purposeless murder
in eonsequence of delusions which they forzot and deny 2 few days after
admaission *

¢ 1 beg leave to subinit a number of brief outhnes of cascs eompiled
from newspaper reports from many parts ot the Umted States as well
15 from medieal Journals and seleeted from personal experience

“ At Nashwille Tennesse¢, m November 1911, T F W and wife filed
a bill 1n the Chancery Court agzamst H H R praving that i exchange
of land for notes be declared void and that the transfer be set aside
because the plantiff was a sufferer from pellagra 1t the time of the
transaction, and wAas not of sufficie 1t soundness, mentally to protect him
<elf mn the trade

“Dr J T Watson of Columbia § C thinks a large proportion, prob
ably 90 per cent of the pellaerins he has had under care 1n a generat
hospital prevaricate or fabricate Espeeially 1s this noticeable 1n their
complaits agamnst nurses for alleged omissions of the treitment ordered
or for improperly earrving out the physiean s directions  Investigation
has proven all such charges and suspieions to be without foundation
Sometimes this mental attitude of pellagrms suggests the fabrication of
Korsahoff s syndrome The hyvsteriea' haracter 15 also suggested It
seems to arse either from amnesia or €ls¢ from hallueinations It obvi
ously 19 not due to a ralieious desire to mahe mischief

My own opimion 15 that the several acts described in this paper have
arisen from a mental condition due to the pellagrons mtoxication which
has exther greatly modified or nuihfied mdis1dual responsibality
The cases eited here have oecurred 1n eight states—North Carolina

South Carolina, Georgia Tennessee, Alabama Mississippt Lowisiana and
Tesxas—and they necessarily must constitute but a small proportion of
thost, actually ocenrring 1n this territory and m this country n the last
three or four vears and associated with pellagra since they have been
compiled by a single stadent of the subjeet  But collectively thev demon
strate the variety of abnormal actions which have been attribuntable to
the unknown powson of pellagra  Furthermore these actions dupheate,
n a general way, those reported by foreign obsersers *



SECTION VI
PROPHYLAXIS

CHAPTER XXVI
THE PREVENTION OI' PELLAGRA

Smce endemie pellagra 15 lugely a 1wral nd subwb wm dis
cse ats prophviavs consists in improvimg the econome and
<wmtary conditions of those who live 1n pellagtous communtties
The olution of the food prohlem 1< largely educational, partien
Tulyv m the ymal distizets, becanse theie are tew familes so
poor that thev cannot have 4 milk cow, a few pigs, chickens
eges, and a guden  Fiers man, womn ind eluld 1n the Nation
should be tmght McCollum’s dictum, 1€ the mmmum nuti
tioml needs of 1dults are one pint of mull. one or two green
vegetables, ind one fresh fruit 1n addition to meat once 4 dvy
and <ufficrent bread and butter to muntun body weight and
to <upply energy for the day s work This simple dietary
tormmla supplies all the itamins, mcluding mcotme a0d
needed to prevent pedtigry, tubereulovs and mam other dis
eases
The fact 15 that nutiition 1s the most 1mport it public health
problem 1m Amerna todty  Survevs show that at least 20 per
cent of the populition of the entine Umted States are under
nomished, and 1t 15 probible that at least half the illness and
a~ luge 4 propoition of the deiths thai ocemr 1n every <tatt
m the Unton we among the onc hitth of the populition who
<uffet from rmamtion Certunls the poorly nowrshed mdrad
uil 15 more susceptible to 1l diseises, mncluding pulmoniy
tuberenlosts, pnemmonty, and other 1espuratory infections, the
imviety neurosi- wnd 1nsmity, the anemiis, pellagla scunyt
wnd beriberr, and ¢verv other disease due to dietary deficiency
Likewise the death rites from all canses are lughest nmong
tho-e who e malnounished

While the morbihty nd mortahts from pelligir and all
other diseases can he reduced to 1 nunumum when 100 pe cent
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of om population we properh nowirshed, all the huden of
educ hing the pubhc reg uding the quality nd quantity of food
required to munt un henlth wnd prevent disense should not be
horne by the aty, county, stite, and national health gencies
The major part of nutriional educition progr s shouid be
currted on by the «chools nd cofleges Tt 1 al<o n 1mportant
agneultur i prohlem to be delt with by the national, <t1te, and
county personncl of the varous agicultmal  genetes  Agm
cultuiali-ts should 1ecogmize that 1t 1s as essential to the pros
perity of faxmers to teach them to giow them own toods af
home 1 1t 1s to tell them how to prevent and cure hog cholera
nd how to combat the holl weevil and the m<ects that destroy
cotton corn, wheat, ind other mones erops  Newspapers, maga
7mes, and faum weeklies 1 parfienliu are glyl to give space n
campaugns of edueition to terwh the public known facts regard
mg the stmple prinaples ot putution, 1f public health officinls
will provide the mformation in lnguage that cn be understood
by the averige mam, woman wd duld above the primus
grides

Enough his been <ud about pellagyy and poverty as 1 pubhe
health problamn, wh 15 needed most 1 the Nation 18 for all
classes of people m cvery state m the Umon to he mformed
thiut hiendth, happiness, prospentty  nd longevity depend more
upon eating the proper amounts of the night hinds of food thin
wy other factor 1 pacony hysiene  Fach mdividual man,
womnn and cluld <hould be taught that he has the privilege of
benyg one ot the umts i the hundred and thirty nullion people
who mike ap the ,1¢atest nation on euth, wnd that he ean do
Tue it for Tus eountiy, 1 peace as well 1w m way, af he will
heep fit to work, and to fight 1f nece~euw, to enjov his “in
ahenable 1ights to hife, iberts  wnd the pwsmit of happiness 77

Santary Sewerage —In con~idermg mensures to present pel
lagiq, the imeshigions wmd «oncluaions of the Thompson Pel
Ingi1 commussion 1 South C wohmnt <hould not be forgotten
Stler MicNeal, wd Gunson found that the nstallition of a
sautary sewerage svstem i 1 cotton mill town stopped an
epidemie of pellagin They alco found that m cotion mall
willages i winch there weie no smface privies thete was erther
1o pelligrn or onlv 4 few eases wineh ongmated m commu
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nitres where soil pollution occmts  Many Southern phvsicians
believe that the effective work done by the state departments
of health and the county health units of the South has been 1
factor 1 reducing pellagra, while at the same time amebe
dysentery, tvphoid fever, uncmnariasi, and other diseases,
known to be due to so1l pollution, have decieased

I do not believe that pellagra 15 due to a specific infection, but
I do believe that there 1s sufficient evidence to prove that
malaria, amebiasis, uneinariasis, and other chrome diseases due
to infections are predisposing causes of meotinie ac1d deficiency,
the essential factor in the production of pellagra It, therefore,
1s evident that the eradication of the communicable diseases in
the rural distniets of the South will aid m reducing the ma
dence of, and the mortality from, endemic pellagra

Chronic Fatigue —Jt should not be forgotten that chrome
tatigue 15 one of the predisposmg causes of pelligia, and the
farmer who toils from dawn until twilight without sufheient rest
and recreation not only 1s shoirtenmg his hfe but he 1s predis
posing ot conditiomng hinself to develop pellagra, tuberculosts,
pneumonia and other diseases There 1s reason to believe that
one of the rer<ons why housewives 1n rural and suburban com
munities 11e more susceptible to pellagra than men and clhildren
15 that echromec fatigue 1s a predisposing cause of pellagra

Mothers and househeepets are the most overworked class ot
people m the wotld, particularly the wives of tarmers, and 1t
should be expected that the women who reside m pellagrous dis
triets would become tfrequent victims of the disease Thes get
up before dayhight, eook breakfist, and then awnhen the men of
the fatm  They slave all day, otten depriving themselves of
food so that then husbands and children may have mote to e,
and sometumes thev wash dishes at mght when the rest of the
fammly are in bed asleep The deadly drudgerv of mans house
wives and mothers never ends until they break down physicalls,
or mentally, or until 2 hind Providence ends thent hves of toil
and worry  Certamly a campaign of education to prevent pe
lag1a should nclude teaching, by public health nurses, and hom;
demonstiation workers, to 1mpress housewives that the care 0
thenr own bodies 18 as important 25 takng care of then hus
bands and childien
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The Southern people have the reputation ot bemng  lazy,”” but
today 1n the 1ural districts as well as i towns nd aties of the
South long hours and overwork kill hundieds of men -nd
woren to one who dies of pelligia  Therefore, 1 campaign of
edneation shonld he mangurited to teach all classes of people,
farmers and wage earners, and housewIves in partieulu, the
dangers of chrome fatigue Tt 15 nol nece~sarv to tell them that
aceumulated fitigue over months and vears predisposes to pel
Iigry, but to teach them that the joy of Iiving comes from work
well done, combined with sufficient 1est relnation and reeren
tion

Toxins —The campaign of ¢ducition to prevent pellngra
should inclade instruetions 1egarding thnft and <conomy
When poor people have heen taught that the amount of money
they waste on tobaceo, coftee, <ot drinks, and aleohohe beser-
ages will provide thenr fambies with nounshing food, there will
he less pellagra Thic exmpaign should be conducted first
among doctors, who s 1 (lass, are as 1gnornt of the harmful
ness of the toxins, nicotine; eaffeine, and ethy] alcohol as the 1l
hiterate person who spcnds more money for tobacco coffee soft
drinks, heer, nd whigkes thin he does for food

The late Dr J H Searey, 1 great pwveluatrist, in an address
on mental hygiene related w ineident which goes to the heart
of the pellagra problem He ~ad that on one occasion he was
1 o country store on Saturdas, when 2 poor woman with fwo
children ¢ une m to buy supplies for the weekh  She laid 1 silver
dollar on the countc nd ealled tor two bottles of coca cola one
of wluch she diank and the other she dinided between the two
children  Then she sud  “Gimme a cime’s worth ot
snuff, and 4 dume’s worth of chewing tobaceo and 2 michel bag
of tohacco for the old man, and fitteen cents’ worth of coffec *’
Thus, Dr Hearcy «<ud ““the poor ignorant woman had spent
halt her dollar for touns, with which to poison herself and
famly, and with the remmuning hf dollwr she hought menl,
meat, <yrup and suga 7’

The evmpugn of educition to prevent pellagia should m
clude instruction regarding the harmfulness of the cuffeine
beverages, all forms of tobacco, beer, and whishey The poor cer
tumly should be taught that tobacco coffee, beer, and whishey

v
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nutrition  Not only that, 1f the adults of the present generation will
put mnto practice the hnowledge of food values and vitamins that are
available to them, they ean greatly mcrease their efficiency and at the
same fime add years to their lives

‘“When one understands something of the facts regarding vitamng
and food values, 1t requires no 1magiation to see that the widespread
use by the American people of foods, deficient in the varous chemical
and nutrient properties, 15 leading to serious consequenees

“‘Rickets, mfantile seurvy, and digestive and nervous diseases are
surely mereasmng among mfants, and strong virile adults do not de
velop from defective children The diet of white flour and white meal,
polished rice, potatoes, and sweets that 1s used by the great majonity
of Americans 1s deficient 1n many ways, and 1f the next generation 1s
to be an 1mprovement physically and mentally over the average men
and women of today 1t 1s important to add to our dietaries more milk,
more raw fruits and vegetables and more leafy green yegetables In
other words, the greatest pubhie health problem ot today 1s to educate
the public regarding the need of a cow, 1 garden and an orchard for
every country home, with enough dairtes, truck and fruit farms to
supply the city dwellers with the milk, frmit and vegetables neccssary
to heep them healthy and efficient ”’

Sebrell on Foods Contaiming the Pellagra Preventive Fac
tor —Sebrell, now 1n charge of pellagra pres ention 1 the United
States Pubhe Health Service, mn Reprinb No 1632, published ¢
table showing the pellngra preventive value of various foods
Among those he lists as good, which he said “contuned enough
of the pellagra presentive factor (now hehieved to be mcotinie
acid) to prevent the disease  The most valuable class of foods
1n the prevention and tientment of pellagra’ are the following
beef, fresh and canned, chicken, haddock, liver, porh, dried,
pork, shoulder lean, rabbit, buttermlk, collads, canned, kale,
canned, and green peas

Sebrell lists the quantities of the foods and the quantities of
veast requred to prevent pelligrta Thus 1t requres appros!
mately ten o1 twenty times as much by weight of turnip greens,
meats, and fish as brewers’ veast to prevent pellagra It re
quires 30 Gm of brewers’ veast to prevent pellagra whije 1t
takes 1,200 Gm (one <nd one fifth quarts or five glasses) of
buttermilk to have the snume effect

Tt should he easy for the pellagrin or the man exposed to pel
lagra to drink five glasses of buttermilk a day  Or, if he will
drink one or two glasses of milk, eat meat once a day, and large
servings of green egetables once or twice 1 dy, he will get the
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needed quot 1 of meotinic actd  Why use yeast n the prevention
and treatment of pellagra when 1t 1s so easv to get cheap and
good food that contans as mueh of the pelligra preventng
factor?

McColium on Foods as Best Source of Vitamimns —E V Me
Collum, of Tohns Hophins School of Hygiene, and the greatest
expert on nutnition 1n the world, said regarding prevention of
pellagra 1 1918

It 18 now commonly beheved that the only eftective means of pre
venting or curmng pellagra 1s the adherence to a diet containing smtable
umounts of milk eggs and +¢getables especially green leatv vegetables’

As to sources of vitumn B, the following 15 escerpted from
McCollum and Simmond’s book

‘Vitamin T 15 very abundant wm many of our eommon foods, such as
tubers ind root vegetables, leafv vegetables fruits, cereal grams sueh
as wheat oats, corn etc, peas beans ind glandular organs oi ammals,
sueh as liver and }idney It 15 not found 1n any fats or oils of either
ammal or vegetable orign  Such maenufactured products as white
meat flour degerminated corn meal polished rice starch, sugar glu
cose muscle meats and fats and oils of both ammal and yegetahle
origm are either Inching m this substance or eontan 1t 1n very made
quate imounts It 1s especially abundant 1n zreen vegetables such as
spinach, leaves of tutnips or beets radishes water eress lettuce and to
4 le.ser extent in cabbage, collards and Bruscels spronts It will be
seen that the seleetion ot a tood supply so 1s to contain an abundance
of the vitamun B 1s a sumple matter  There 1s lil ely to be a deficiency
of this substance m the diet only when 1t 15 more or less unwisely re
stricted to a few articles or 1s derved 1 great measure irom a few
manufactured products together with lean meats

< In the case of tre vitaman L as uith the wnatamun 4 the place to
secure 1f 15 2 u holesome natural foods amd not wn commercial prepara
twons heralded as contmmng ths substance n high concentration ’

The Passing of the Yeast Fad ~While there 15 scientufic basis
for the use of yeast as a temporary source ot micotinie aaid 1
the treatment of pelligra there 13 not proof thit its use 1n the
prophylanis and cure of the diceqse 1s more effective than the
emploviment of a high protein diet rich m vitamins, and nt the
same time contaiming the proper proportions of earbohydrates,
fats, and minerals requured for normnl nutnition  Years before
venst was propag indized s 4 1emedy for pellagra, many phys
clans 1n the South had as low mortilities, and as hugh = per
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centage of 1ecoverles and permanent cures with therr pellagra
piitients, as have ever been reported by the most enthusistic
advocates of yeast -

Enterpiising veast manufacturers have advertised then
merchandise so suecessfully as a remedy for all the 1lls of man
kind that 1t 15 said thiee fourths of this tungus produced com
mere1ally 15 now sold over the counter for therapeutic uce by a
gullible public Producers of brewers’ veast have propagandized
their product for use 1 preventing and curing pellagra to such
an extent that pellagrins and pellagrophobiaes buy yeast with
out consulting a phy«eian, and the public 15 forgetting the
value of Goldbeiger’s balanced diet 1n the presention and cure
of the disense

If all the monev that has been spent for yeast by the state
and federal governments, and the Red Cross, added to that
spent bv victims of pellagra and pellagrophobiacs, had been
used 1 providing good food for the poot 1n pellagrous districts,
and n carrying out 4 campaign of edueation, teaching farmers
to raise thenr own corn, wheat, vegetables, fimts, dury cattle,
hoge, chickens, eggs, and other food products at home, the
endemie pell 1g1a problem would be neaer to solution Esen af
the money that has been spent 1n advertising veast to physieians
and to the public had been used m enlightening the public 1e
garding the use ot proper foods m preventing and curing pel
lagia, much more could have been aceomplished than has been
done Iy use ot all the ye1st that s been consumed by a gullible
publie

T wonld estimate that for every cake of veast that has bene
fited 1 pellagim, a ton has heen wasted 1 grung this fangus
mdiserimmnately to people m pellagrous districts with the hope
thit “yeast will act like magic 1 curmg and presenting pelt
lagra’ Tt can be stated without fear of contradiction the
yeast never cured a case of pellagra permanently without 1m
provement i diet It may be added also that yeast never pre
vented an outbreak of pellagra without a concurrent unprove
ment wn the food supply w pellagrous districts

The mdiscrimmate use of veast to prevent pellagra eannot ]he
Justified bv the present Lnowledge of meotime acid 1n 1ts reld
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tion to the disease and by the results m the use of yeast 18 a
prophylactic 1gamst pellagra

There are signs that the yeast fad 15 passing, and 1t 15 pre
dicted that m another decade this fungus will be fornd only
m brevery 1ats, m bakeries and m latchens, places where 1t
mAay he used rationally and to wdvaniage 1n inan economy

The Futility of Distributing Nicotime Acid to Prevent Pel
lagra —Nieotinte ac1d enthusiasts and enterprising manufactur-
ers of meotime acid have begun v propagwda campaign to
persuade the gullible element among, public healfh officials and
dispen=ers of philanthropy to substitute meotime acid for yest
for widespread distmbntion m ar¢as n wiich epdemies of
pellagrn are sud {o he threatening  Certunly there 1s no plice
m the Umted St tes m wch the expenditure of public or phal
anthropie funds fo1 the “‘lat and muss  distribution of mcotime
aad o prevent pellagra 15 justifiable

Tt also Lias been suggested that wholesale quantities of meo
timie ae1d be sent to war devactated arers i Europe I made
mvestigations regarding food conditions d nutrifronnl dis
eases 1n Burope following Woild War I Milhions of Germans,
Austrians and Ttahans werc on the verge of starvition but I
could find no pellagra 1n the areas whieh T visited, and not o
cahe of yeast was distiibuted in those countries

Seuryv, partieutarly m mfants, was very prevalent among the
undernourished mhabitants of Europe during, and after, World
War I Why not distribute ascorbic acd to prevent senrvv m
Poland, ¥inland, Norway, the Netherlands, Belgium, and
France? Rid ets hhewise was pres dent in undernourished clul
dren in Europe duung and ifter World War I, and no doubt
1t 15 4 problem in the present devastated countries Whv not
distrmbute ergosterol to the <tarving people of Europe? No
doubt rboflavin deficieney will be Tesponsible for much disease
and many deaths 1 w strichen Europe  Why not send miho
fiavin to the undernourished millions 1n the countries devastated
bv the German war maclune?

I belreve that philanthropy to prevent pellagia semvy,
1ichets, tuberculosis, and other duiseaces m wineh undernntrition
15 1 tactor m prostinted Europe mny be admimstered best at
the proper time by sendmmg the wa1 viehms wholesome food,
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contaimng nicotime acid, riboflavin, 1seorbie acid, ergosterol,
and other vitamins essential to health ind Life

Wheeler on Food in the Prevention of Pellagra —Wheeler,
associated with Goldberger, and whose nume should be men
tioned whenever Goldbeiger 15 praised, expressed 1n foreeful
language thoughts that have been 1n the minds of many thought
ful physieians who 1eside m the rural distriets of the South,
when he said

““There 15 a day dream with which T frequently mdulge myself, that
15 the re ereation of the old time rural homestead 1 the cotton belt with
1ts cows, chickens, pigs, and a good garden Pellagra 1s practically
never found under such conditions of hfe It can be safely said, I
belreve, that the reason 1t 15 not found 1s that 1t 18 not there To restore
such conditions among our cotton farmers would carry us a long way
toward the solution of the pellagra problem The disintegration of this
sort of living appears to have had its beginmng with the breaking up
of the old plantation hfe 1n the South about the time of the Cival War,
and 1t has become more and more pronounced since

‘“‘Since pellagra 1s prineipally a diseasc of the rural areas meluding
the smaller rural industrial communtties, 1t naturally and very logreally
follows that to be permanently suceessful we must strive to hring 1bout
such changes m farming practices 1s will adequately safeguard the
food supply of the small or tenant cotton farmer, regardless of the size
and quality of the cotton crop, o1 the amount of cash 1t may bring
Boiled down this means diversified farming, mncluding the production
of more, and a wider variety of vegetables, meats and dury products
for home consumption This 15 regarded as the most, if not the only,
certamn and dependable means of msuring their 1eguler use The cot
ton farmer must be induced to farm more for 2 living and less for
immediate cash it his nutritional ills, which doubtless melude more
than the frankh cases of pellagin observed, are completely and perma
nently to disappenr A greater and more uniform production ot the
more essential foods will also mean 2 ready 1nd more abundant source
for the smaller and more 1solated mdustrial communitzes '

The Physician’s Duty i Pellagra Prophylaxis —Appioptl
ately placed on the walls of the origmnal library m the Julmls
Hophins Hospital were a number of brass plaques on whieh
were 1seribed aphorisms, or proserbs, selected from the Iitern
ture of various nations No doubt they were chosen by Wilham
Osler, who was 1 great philosopher, as well as the ablest physt
cian of lus time  In the summer ot 1900 wlule doing some ork
on malaiin nnder the late Wiliam Sidnev Thaver, then 1 m
structor m Johns Hophins Medical School, I was so mmpressed
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with some of these nphonisms that I memonized them One 1n
particular, of wonvmous origm, but supposedly n Kist Indian
proverb, impressed me It 15 quoted from memory

Bur O~cE

“We shall pass through this world but once
Therefore 1f there is any good that T ean do

Or any kindness that I ean show to any human beng,
Let me do 1t now

For 1 shall not pass this wav agam

The physielan’s dutv does not end with preseribing diets and
medicines and the general care of lus pitient, he should never
miss n opportunity to pievent other members of the same
tamly from contricting the disease wneh he 1s freating 1 one,
o1 more, members of the household This prineiple practiced
by true physicrans places the medicinal profession far above
comme:cinlism, and 1t makes the doetor 1 humanitarian, who
considers public welfare hefore personal profit The listory
of the medical profession m the prevention of disease thrills
with acts of heroism and Cirlos Findiey, Walter Reed, Gorgas
Carter, Agramonte, Lazear, and Carroll are among the im
umortals because they rished their hives to eradicafe vellow fever
No less herore 1 the country doctor, or the eitv specialist, who
r1shs his life and gives us time to prevent hus patients from
acqrmg endemc or eprderme drseases

1t cannot be <ard that the doctor who treats pellagra risks us
Iife any more so thm wlen he treats malana, amebinss, and
uncinaniasis, but nevertheless he 1s ““a hero m the strife,”” if,
when he s enlled moto see a ewe of pellagrn, he carefully
studies the environment of lus patient, and, finding that other
members of the houvehold are iving on a faulty diet or that
they have msufficient food, he instruets them regarding the
necessity for eating sufficient nutritions food If there are open
pivies, or it the well 18 not properly protected, or if there are
fhies 1n the house, or other factors 1n the patient’s emyvironment
conduen e to spreading diseases due to soil pollution, he should
wain the finnls of contracting diseases that frequently precede
a1 complieate pelligrn While there 1s not the shightest eva
dence that pellagrn 15 transmutted by mosquitoes, if there are
breeding plices around the home, or 1f thete 1s malaria 1n the
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neighborhood, the pellagra patient should be Lept under a
mosquto net 1f the house cannot be screened

The physician should regard 1t as an important duty to report
to lns county, or city health officer, that he 1s treating a case
of pellagra and request that an ivestigation of the cause of the
disease should be made at once, and request also, 1f a public
health nwmse 1s available, that she he sent to the pellagrm’s
home to mstruct the famly regarding the diet and methods of
prepaimng food, which will promote the general health of the
family and prevent them from developing pellngra

Tf physicians who treat pellagra will cooperate with their
local health authorities, and with local welfare agencies when
necessary, in dealing with every case, they can ard m preyenting
other cises Certainly physicians practicing in localities m
which pellagra 1s endemie should not let an oppoirtumty pass
to do their part in the effort to limit the ravages of pellagra



CHAPTER XXVII

PLAGUES FROM THE USE OF DEVITAMINIZED
FOODS

The ten plagues of Bgs pt—the plague of blood, the pligue of
frogs, the plague of hice, the plague of fes, the plague of de
stroying 1l eattle, the plague of bous, the plague of hail, the
plague of locusts, the plague of darkness and murder, and the
plague of lalhing the first born, did not pumsh the recaleitrant
Egvptian, as much s the mhahitants of this so called avilized
world have been eurced 1n the last century throngh ‘“man’s 1
Tumanity to men’’ 1 profiting by devitrmumzing foods and sub
stituting artificin] vitaminless foods for natural nutrents

Beriber: —The most strilng Mustration of a plague from de
vitamimzing food was i selling pohished white rice to the
Chinese, Japanese, and the East Indhians, who subsist largely on
Tice

There a1e no tecords to show that beribers was a scourge m
Fastern Asia until about a hundred vears 1go when someone
discovered that winte riee wonld heep better than whole gram
rice, and that 1t was profitable to polish mice in large quantities
Beeanse 1t was profitable to manufacture and sell white rice to
the mh itntants of Bastern Asia and because the Chumese, Japa
ne<e, and E1st Indinns werc 1gnorant of the fact that white rice
1s deficient 1n a protectiv e food substance, vitamin B, (thiamin)
they stopped eating whole gram tice  As a result hundreds of
thousnnds of humw beings died of a food defimenty disease
hnown as beribert  Following the change from whole gram
nice to polished whute rice berthen hecame 1 seourge 1 Jap in
about seventy five years ago Takakl’s famous experuments
with satlors m the Japanese Navy 1n 1880 proved that beribert
1s 2 food deficiency disease By imcreasing the amount of meat
and vegetables and adding condensed mulk to the rations of
Tapanese smlors Tahaki deciensed the number of cases of ben
hert on one ship from 169 eases among, 276 <ailors to 14 Takaly,

.81
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however, did not 1ecogmze the fact that beriber: 15 due to a
defictency of a pirotective food substance 1n the outer coatings
of rice

Casumir Funk, Benefactor of Mankind —Casimr Funh, work
ing m the Lister Institute 1n London 1 1911, 1solated the ber
ber: preventive factor from the polishings of white 1ice It
contamned a protem, an amie, and since this substance was
necessary for the life of fowls and human heings, Funh comed
the word ‘“vitamine,’” from the Greek words, vifas meaning hife
and amine, a chemical constituent of protemns Funk found
that yeast was rich m the beriber: preventive factor, and he
1solated three different chemical compounds from ¥ east, melud
mg meotime acad  No ruler of any nation and no mlitary con
queror ever issued a proclamation of such 1mportance to man
kind as Casumir Funh’s historie paper entitled ““The Etwology
of Deficiencv Diceace,”’ published in 1912 In this epoch mah
g document, Funh announced his belief that scurvy, beriberi,
pellagra, rickets, and sprue are deficiency diseases

The rulers of Japan, China, and the rice eating countries 1n
East India applied the knowledge acqured by Casumir Funk
and others when thev enacted and enforced laws against the
sale of white rice, with the result that beriber1 was reduced
enormously within a decade There can be no doubt but that
the plague of devitamimzing rice, thus causing beribers, cost
hundreds of thousands of lives 'There also cannot be anv
doubt but that 1n the last quarter of a century, sice the use of
devitamimzed rice has been stopped, mlhons of Japanese, Cht
nese, and East Indians are living today who would have died
had not the governments of those countries prohibited the m
portation, manufacture, and sale of white rice

The Plague of Pellagra and Other Food Deficiency Diseases
m the United States —Plagues followed devitamimzing essen
tial foods 1 the United States of America, and a large propor-
tion of the people 1 the greatest nation on earth, from college
presidents to illiterates, are todav as 1gnorant of the fact that
thev are beimng starved by eating devitamimzed white flour and
white meal bread and wlute rice as were the ‘‘heathen Chinese’’
when they ate diets made up largely of winte rice Abont a
century ago the 1oller process of mulling wheat and corn nto
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wnte flour and white meal was discovered  When 1t was found
profitable to manufacture and sell devitamimzed flour and meal
the American people began starving themselves by eating bread
devord of vitamms  There are many thousands of people 1
the United States today who, while thev do not have beriber
have vanons forms of neuntis and vague nervous disorders,
beeanse they do not get a sufficient quantity of vitarmn B to be
nounished properly  Thete 1« no evidence to show that pellagre
wns endemic 1 the Umited States until devitamimzed whate
corn meal (ame into general nse among the poor people mn the
sections of the country 1n which corn hread is the prineipal
article of food

White flour bread and wlite corn meal bread are not harm
ful 1 themeelves and there 15 no danger in thewr use, when
enough mulk, vegetables and fruts rich 1n vitmin B are enten
to make up the defieit of vitamuns i bread, but the poor ean
not hus the other foods and since thev subsist largely on de
ifammnized bread, they are prone to develop many food de
ficrency diseases

The manufacturers of white flour and white meal also pre
pwe feed for ehickens cattle, wmd swine They have learned
that they must add vitumns to the food thev sell for ammals
to produce healthy chichens, caitle, and hogs, but they continne
to manufacture and sell devitamimzed flour and me 1 for human
bemgs Of course the mnnutacturer< of whte 11ce, white flonr,
and white me 1l do not 1ealize that they are depriving mullions
of people of food elements necessary to muntam henlth and
life, and they have persnaded themselves that there 1« no harm
m devitupimzing food for humwn consumption The pubhe
a3 1 whole 15 as 1gnovant as many of the whnte flour and white
neal manufacturers are of the damage that 15 bemg done to
the American people by the use of devitammmzed foods

It should he sud i defense of the mwnufacturas of wiite
flour and white meal that they are meeting the demand of their
pations, who are not mformed of the fact thit thev are con
staning desitamimized food  Some of the best men among mv
friends manufacture flour and meal By the roller process, and
I know that they would prepare whole wheat flour and whole
gran eorn e o, 1f there wete the demand for those products
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howeser, did not 1ecognize the fact that beiber: 1 due to a
g;f:l?zznc} of = protective food substance 1 the outer coatings

Casimir Funk, Benefactor of Mankind —Casumr Funk, work
g 1n the Laster Institute m London 1n 1911, 1solated the ber:
ber1 preventive factor from the polishings of white rice 1t
contained ¢ protem, an amine, and since this substance was
necessary for the life of fowls and human beings, Funk comed
the word ““vitanine,”’ fiom the Greek w ords, vitas meamng life
and amune, a chemieal constituent of protems Funk found
that yeast was rich in the berther: preventive factor, and he
1solated three different chemical compounds from yeast, melud
mg meotinic terd  No ruler of any nation and no military con
queror ever 1ssued a proclamation of such mmportance to man
kind as Casunir Funk’s lustorie paper entitled ““The Etiology
of Deficiency Disease,”’ published in 1912 In this epoch mak
g document, Funk announced his belief that scurvy, bertbery,
pellagra, richets, and spiue are deficiency diseases

The rulets of Japan, China, and the rice eating countries m
East India applied the knowledge acquued by Castmir Funh
and others when they enacted and enforced laws agmwnst the
sale of white rice, with the result that bertbert was reduced
enormously withm a decade There can be no doubt but that
the plague of desvitamimzing rice, thus causing bertbers, cost
hundreds of thousands of hives There also eannot be any
doubt but that 1n the last quarter of a century, simce the use of
devitaminized rrce has been stopped, millions of Japanese, Cht
nese, and East Indians are hving today who would have died
had not the governments of those countries prolubited the 1t
portation, manufacture, and sale of white rice

The Plague of Pellagra and Other Food Deficiency Diseases
m the United States —Plagues followed devitummzing essen
t1al foods m the Umted States of America, and a large propor
tion of the people 1n the greatest nation on earth, from colleg:
presidents to illiterates, are today as 1gnorant of the fact th&d
they are being starved by eating devitarmmzed whte flour an”
white meal bread and white rice s were the ¢‘heathen Chinese
when they ate diets mide up largely of white rice Aboutti
century go the roller process of mulling wheat and corn in
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wnte fionr and white meal was discovercd  When 1t was found
profitable to manufacture and sell devitammzed flour and meal
the Amer1cn people began starving themsels es by eating bread
devord of vitaruns Theie are manv thousands of people in
the Umted States today who, while they do not have beribery,
have varions forms of neuritis and 1 gue nervous disorders,
beewse they do not get a sufficient quantity of vitarmm B to be
nourished properlv  There 15 no evidence to show that pellngra
was endemic 1 the Umted States until devitamimzed white
corn me1l came mto general use among the poor people 1 the
sections of the countrv m which corn bread 18 the principal
article of food

White flour bread and white corn meal bread aie not harm
ful 1 themselves and there 1s no danger i thewr use, when
enough milk, vegetables and fruts 11eh in vitamn B a1e eaten
to roake up the defieit of vitamms m biend, bt the poor can
not huy the other foods, nnd since thev subsist largely on de
sitammmzed bread, they are prone to deselop manv food de
fiaency diseases

The manufacturers of white flour and white meal also pre
pare feed for chichens, cattle, and swine They have Jearned
that they must add vit unins to the food thev <ell for ammals
to produce healthv chuchens eattle, and hogs, but thev continue
to manufacture and <ell devitymimized flom and me 1l for human
beings Ot course the manuieturers of white rice, white four,
and white met do not 1eahize that they are depriving mithons
of people of food elements necessarv to muntmn health and
hife, and they hnve persnaded themselves that there 1s no harm
m devitvmimzing 1ood for human consumption The public
4s 1 whole 15 15 1gnorant as manv of the winte flour and white
meal manufacturers a1e of the damage that 15 bemg done to
the American people by the uce of devitamimzed foods

It should be smid in defense of the manufacturers of wlite
flour ind winte mel that they are meeting the demand of their
pation , who are not mformed of the fact that thev are con
suming devitummzed food  Some of the hest men among mt
triends manufactute flowm and mead by the roller process, and
I know thit they would prepare whole wheat flour and whole
grun corn meal, 1f there wete tlhe demand for those produets
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It also should be sud to the eredit of certamn flour millers, who
have learned that the roller process of manufacturing flour re
moves the vitamins contamed 1n the wheat germ, that thev are
f131ng to perfect a process of s1ving the wheat germ now wasted
m milling, by shipping with each bariel of white flour a quan
taity suffieient wlich, when added to the flour, will male 1t ap
proximately of the same vitamin content as a barrel of whole
wheat flour

Flour manufactuiers have begun to market wheat geim, a
by produet prepared by the gravity method from the residue
i milhing flour Ly the 10ller mull process The Nebrasha Con
solidated Mills Company of Omaha, Nebrasha, has had ammal
assays of the thiamin content of thenn wheat geim It 1s said to
contain 10 to 13 mteinational nmts of B, per gram Since an
adult 1equires from 500 fo 600 international umts of thiamin
a dny, 1t will be necessary to use f10m 4 to 6 heapimg tablespoon
fuls of this wheat germ a day to provide ample thiamin to pre
vent vitamin B, avitaminosis

Wheat geim, while not as 11¢h 1s yeast in the pellagia pre
ventive factor mn vitunm B, 1s 4 good souree of mcotmic acid
Wheat germ may be added to white flour or wlite meal before
cooking, o1 1t may be added to cereals, milk, o1 to any other
food It has a very palatable taste

Wheat geim 1s mepensive, though not as cheap as 1t should
be, sinee 1t 1s made from a waste product m the manufacture of
flour, and 1t would seem that public health worhers should
recommend 1ts use to the imhabitants of pellagia communties
m which white corn meal 1s the prineipal article of food

The wheat weevil and vatlous fungt will not live 1n white
flour, but they thiive 1n the wheat germ, so that 1t should be
purchased m quantities to last tor only two o1 three weehs The
wheat germ will Leep indefinitely 1f stored m a refrigerator

The Hardin Bakeries i Mississippt and Alabama now add
the wheat germ to the white flour they use m mahing Io'dlf
pread They are conducting a campaign of education to te!:]cl i
therr patrons to use whole wheat bread, or bread contfunmg e
vitamins, formeily elumnated n manufacturmg white OZT
They also are endeworing to teach the population 1mn theds C
trons of Mississippr and Alabama wlich they serve regar¢ing
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the vitamin and caloic content of «ll foods, stressing the neces
sitv of the daaly eonsumption of thiee 1deguate, well balanced
meals Other minufacturers of bread should <erve their cus
tomers 1 1 similer w v ““He profits most who serves best ”’

Progressive Legislation —The 1deal method of stopping peo
ple from starving themselves by eating devitammzed bread
would be to pass laws m every state in the Umon and by the
United States Government prohibiting the importation, manu
facture, and sale of devitanumzed flour, meal, and rice Be
fore such a Inw can he passed and enforced the public should
be twught the truth ahout the danger to health that follows
the tise of devitaminmized foods Public health officials should
jomm 1 such a eamprugn of education, because the nimber of
cases of 1lness and the number of deaths from pelligra and
other nutritional diceqses will be reduced materially when the
American people 1se whole wheat flour and whole grun corn
meal in mahing their bread and substitute brown or whole grain
rice for devitamimzed white rice

It the state health departments of the states i which pella
gra 15 endemic could secure legislation prolubiting the impor
titron, manutacture, and sale of devitaminmzed white menl, and
if the farmers could be taught to grind their own meal from
home raised corn, 1t would be a long <tep towards reducing en
demue pellagra to the wrreducible mmmum  Before such pro
gressive legislation can be enacted, all classes of people m the
states attected should be taught to consume less corn bread
and to eat more meat, vegetables, fimts, eggs and butter, and
to drink more milh

Small Gristmlls —Recently T had the privilege of discussing
deficiency disenses which exist in the United States with D1
Haven Bmeison, Professor of Preventive Medicine at Columbia
Unweraty  Dr Emerson regards the use of devitummzed
foods as one of the most nmportant public health problems of
the present time Di Emerson, practieing what he preaches,
hias 2 hand mll, with which he grinds wheat into whole grun
flour, and he and Ius famuly eat delicious bread made from
whole gruns of <elected wheat If every fumly of this nation
Possessed an mexpensive small mill for grinding selected wheat
and corn 1nto flour and me for their personal use, the health
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It also should be sud to the credit of certain flour mullers, who
have learned that the roller process of manufacturmg flour re
moves the vitamins contamed 1 the wheat geim, that they are
trymng to peifect a p1ocess of saving the wheat germ now wasted
m milling, by shipping with each barrel of white flour a quan
tity sufficient which, when added to the flour, will make 1t ap
proximately of the same vitamin content as a barrel of whole
wheat flow

Flour manufacturers have begun to market wheat germ, a
by product prepared by the gravity method from the residue
m mulling flour by the 10ller mll process The Nebraska Con
solidated Mills Company of Omaha, Nebrasha, has had animmal
assays of the thiamin content of ther wheit germ Tt 1s said to
contain 10 to 13 international umts of B, per gram Since an
adult 1equires from 500 to 600 international units of thiamun
a day, 1t will be necessary to use from 4 to 6 heapmg tablespoon
tuls of this wheat germ a dav to provide ample thiamun to pre
vent vitamin B, avitanunosis

VWheat geim, while not as 11¢h as yeast in the pellagra pre
ventive factor 1 vitamn By, 1s 1 good source of micotinie acid
Wheat germm may be added to wlite flom or white meal before
coohing, o1 1t may be added to cereals, milk, or to any other
food It has a very palatable taste

Wheat germ 15 mexpensive, though not as cheap as 1t should
De, since 1t 15 made from a waste produet m the manufacture ot
flour, and 1t would seem that public liealth wotkers should
1ecommend 1ts use to the mhabitants of pellagia communities
m which white corn meal 15 the prneipal article of food

The wheat weevil and vailous fungi will not live m white
flour, but they thiive m the wheat geim, so that 1t should be
purchased 1n quantities to last for only two or three weeks The
wheat germ will Lkeep indefimtely if stored mn a refrigerator

The Hardin Bakeries in Mississippt and Alabama now dd
the wheat germ to the white flour thev use m maling loaf
bread They are conducting a ecampaugn of education to teach
their patrons to use whole wheat bread, or n ead contarmng the
vitammns, formerly elminated 1n manufacturmg white flour
Thev also are endeavoring to teach the population in the sec
tions of Mississippt and Alabama which they serve regarding
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the vitamin and ealorie content of a1l foods, stressing the neces
sity of the daily eonsumption of three adequate, well halanced
menls Other manufacturers of bread <hould serve thewr cus
tomers m a sumilar way - ““He profits most who serves hest ”?

Progressive Legislation —The 1deal method of stopping peo
ple from starving themselves by eating devitarmmuzed bread
would be to pass laws 1 every state i the Union, and by the
Umted States Govornment prohibiting the importation, manu
facture, and sale of devitamimzed flour, meal, and rice Be
fore such 2 law can be passed and entorced the pubhe shonld
be taught the truth about the danger to health that follows
the use of devitamimzed foods Public health officials should
join 1m such a campaign of education, beeause the number of
cases of 1llness and the number of deaths from pellagra and
other nutritional diseases will be reduced materially when the
American people use whole wheat flour and whole grain corn
meal 1n making their brend and substitute brown or whole grun
rice for devitamimzed white rice

If the «tate health deputments of the stites m which pelly
gra 13 endemic could secure legislation prolibiting the ympor
tation, manufactuie, and sale of devitamimzed white meal, and
if the farmers could be twght to grnd their own meal from
home raised corn, 1t would b¢ a long step towards redueing en
demie pellagrn to the irreducible mummum  Before such pro
gressive legislation can be enacted, all classes of people in the
states affected should be taught to consume less corn bread
wmd to eit more meit, vegetables frts, eggs and butter, and
to drink more miil

Small Gristmills —Recently I had the privilege of discussing
deficiency diseases which ewist in the Umted States wath Dy
Hnven Emerson, Professor of Preventive Medicine at Columbia
Unneraty Dr Emerson 1egards the use of devitammeed
foods as one of the most 1mportant public health problems of
the present time Dr Emerson, practicing what he preaches,
has 4 hand mul, with wiuch he grinds wheat mte whole grun
flour, and he wmd his famuly eat dehcious bread made from
whole gruns of selected wheat If every famly of thns nation
possessed an mexpensiye smail mill for grinding selected whe it
nnd corn nto flour and mel for their personal use, the health
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of all elas<es would be 1mpioved enotmously Tt would be an
excellent 1dea for every county health umt in the Umted States
to own 1 small mill for the home grinding of wheat and corn,
and use 1t to demonstiate hiow people mav retun the 1itamims
1 their food and at the <ame time have hread which has a bette:
flavor thin the breads made from devitaminized white flonr and
white meal

With rmal electufication farmers may 1nstall, without great
expense, a small mll which will grind the wheat and corn for
themsels es and neighbors, and have a surplus fo sell to neigh
horhood stores Such small mills are being 1nstalled 1n many
tural communities which have electiiaity avalable Tt 15 a
hopeful s1gn to1r the future health of Ameriea that people are
bemng educated to use wholesome food made at home mstead
of the desitanumized winte flour and winte meal manutactured
1 the West and shipped ill over the country I do not simngle
out Western flour and meal mnufacturers as bemg the only
oftenders 1n depreciating the health of the Ameriean people by
sellimg devitamimized foods, flour and meal mnufactured by the
roller process 1 Georgla and other southern states are just as
devoid of vitamns as if manufactured i Nebraska

The Umted States Government should applv the pure food
laws to control the =ale of devitammimzed flour and meal by re-
quiring that each sack or package of flour and meal shonld be
labeled to warn the consumer that 1t 1s devoid of vitamns essen
t1al to liealth and ife The United States puie food laws re
quue that the label on eich package of artificial butter must
carry a statement that 1t 1s made from fats other than that de
1rved from cow’s milk  If the pure food law would protect the
public from the food deficiencies which follow the use of vitamin
less butter, 1t sely should apply 1t to protect the consumers of
bread, ““the staff of life,’”” from the deficrency diseases whieh
follow the use of this devitanunized food, the principal article m
the diet of mullions ot Americans

Devitaminzed Butter —One of the great discoveries m the
field of nutnition was by B 'V McCollum 1n 1909 and 1910 when
e and Ius qssociates proved that milk contams fat soluble pro
teetive substances, now hnown as vitamns A and D Tt also
was proved that 1 substitute for butter, oleomargarime, then
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on the market was devoid of the fat soluble substances mn buttex
which protect ammals and human bemgs from eye diseases,
general 1nfections, and mickets, but that did not stop enter-
prismg manufacturers of artifieial butter from selhng thewr
products This substitution of artifiern] foods devoid of vita
mins for natural nutrients rich 1n es<entinl elements has brought
on the plague of deficieney diceases due to lack of vitamns A
and D Butter mnde from milk fat 1s rich mn vitamms A and
D, but artificial butter, oleomargarine and margarime butters,
sold under various trade names, made from cottonseed o1l, de
void of vitamins, looks, smells and tactes hike genmmne butter
It has been found so profitable to manufacture and sell artificial
butter that today a large proportion of the butter sold in the
Umited States 1s made from cottonseed o1l

‘Whle 1t has not been proved that vitamin A protects agamst
tuberculosts and many other infections, there can be hittle doubt
but that such 1s a fact The reduction of tuberculosis by 75
per cent 1n the last half centurv has been par1 passu with an
ncrease, 1n mlk consumption of seyeral hundred per cent That
the growing use of artificial butter 18 a menace to the henlth
of the people who use 1t will not be denied by any one whe
Lknows anvthing of nutrition

Ever «ince the davs of Dr IIarvey W Wiyley and Theodore
Roosevelt, efforts to stop the manufacture and sale of oleomar
garine and simtilar products haye been made but Southern sena
tors nnd congressmen rise up 1n mdignation at the effort ¢““to
eripple the faimers who rause cotton’” and they have been able
to prevent national legislation on the subject I am an Alabam
1an but I would like to go on record as favoring legislation by
states, and the Umted States Government, proibiting the manu
tactur¢ and sale of butter made from cottonseed o1l or anytling
else except milk Tt 1s true that the manufacturers now elaim
that they wradiate their margarime hutter, thus adding vitamm
D, but do they 2

‘Wisconsin Laws —The state of Wisconsin recentls passed 1
law, taxing artifieral butters so Ingh that 1t 1s cheaper for con
sumers in that state to buy butter manufactured by Wiseonsin
creameries than to buv margarine butters manufactured in New
York and Clncago from cottonseed o1l made i the South The
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of all classes would he mmpioved enoimously It would be an
excellent 1dea for every county health umt in the Umted States
to own 2 <mall mill for the home grnding of wheat and corn,
and u<e 1t to demonstiate how people mav retan the vitamms
m then food and at the <une time have bread which has a better
flax o1 than the hieads made fiom dexit immized wlite flonr and
white meal

With 1ural electiification, faimers mav nstall, withont great
expense, 4 small mll which will gnnd the wheat and corn for
themselves and neighhors, and have a surplus to sell to neigh
horhood stores  Such small mills are being installed 1 many
rural commumties which have electricity avalable Jt 1s a
hopeful sign for the future health of America that people are
bemng educated to use wholesome food made at home mstead
of the devitamumzed white flour and white meal manufactured
1n the West and shipped all over the countrs T do not single
out Western flour and meal manufacturers as being the onlv
offenders 1 depreciating the health of the American people by
selling devitanumzed foods, flour and meal manufactured by the
toller process 1 Georgin and other southern states are just as
dev o1d of vitamuns as 1f manufactured in Nebraska

The Umted States Government should applv the pure food
laws to contiol the sale of devitamiized flour and meal by re
quiring that each sack, or pachage, of flom and meal should be
Iabeled to wain the consumer that 1t 15 devoid of vitamins essen
t1al to health and hfe The Umted States pure food laws re
quure that the label on each package of artifieral butter must
carry 1 statement that 1t 1s made from fats other than that de
rived fiom eow’s milk  If the pure food law would protect the
publie from the food deficiencies which follow the nse of vitamin
less butter, 1t surely should applv 1t to protect the consumers ot
bread, ‘the staff of lite, ’ from the deficiency diseases which
follow the use of this devitanumzed food, the prineipal article m
the diet of mullions of Americans

Devitamimzed Butter —One of the gieat discoveries mn the
field of nutrition was hv E V MeCollum 1n 1909 and 1910 when
hie and Ius assoeintes proved that milk contains fit soluble pro
tective substances, now Lhnown as vitamins A and D It also
was proved that a substitute for hutter, oleomargarime, then
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on the market, was devoid of the fat soluble substances 1n butter
which protect ammals and human bemgs from eye diseases,
general 1nfeetions, nd richets, but that did not stop enter
prismng manufacturers of artificial butter from seling thewr
products This substitution of artificial foods devoid of vita
muns for natural nutrients rich 1n es<entral elements has brought
on the plague of deficrenes disenses due to lack of vitamins A
and D Butter made from mulk fat 1s 1ich i vitamms A and
D, but artificial butter, oleomargarine and margrime hutters,
sold under various trade names, made from cottonseed oil, de
voud of vitamins, looks, smells and tastes like genuine butter
It has been found so profitable to manufacture wnd sell artificial
butter that today a large proportion of the butter sold in the
United States 15 made from cottonseed o1l

While 1t has not been proved that vitamin A protects agamst
tuberculosis and many other infections, there can be hittle doubt
but that such 1s a fact The reduction of tuberculosis by 75
per cent 1n the last half century has bheen pari passu with an
inerease 1n muilk consumption of several hundred per cent That
the growing use of artificia]l hutter 13 2 menace to the health
of the people who use 1t will not be denied by anv one who
Lknows anything of nutrition

Ever since the dayvs of Dr Harvey W Wyley and Theodore
Roosevelt, efforts to stop the manufacture and sale of oleomar
garine and similar produets have been made, but Southern sena
tors and congressmen rise up 1n mdignation at the effort ‘‘to
enpple the farmers who raice eotton’ and they have been able
o prevent national legislation on the subject I am an Alabam
1an but T would ltke to go on record ns favoring legislation by
states, and the Umted States Government, prohibiting the manu
facture and sale of butter made from cottonseed o1l or anything
else except imlh Tt 1s trne that the manufacturers now claym
that they irradinte their margarine butter, thus adding vitammn
D, but do they ¢

Wisconsin Laws —The state of Wisconsin recently passed a
law, taxing artificial butters so lugh that 1t 15 cheaper for con-
sumers n that state to buy butter manufactured by Wisconsin
creameries than to buy margarine hutters manufactured i New
York and Chicago from cottonseed o1l made 1n the South The
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of all classes would he mmproved enormously It would be an
excellent 1dea for every county health umt in the Umted States
to own a small mll for the home grindmg of wheat and corn,
and use 1t to demonstiate how people may retun the vitamms
1n their food and 1t the same tune have bread which his a better
flay or than the hreads made fiom devitanunized white flour and
white meal

With rural electrification, faimers mav install, without great
expense, 1 small mll which will grind the wheat and corn for
themselx es and neighbors, and have a surplus to sell to neigh
horhood stores Such small mills are bemg installed 1 manv
1urtl communities which have electrieity available It 1s a
hopeful sign for the future health of America that people are
heing educated to use wholesome food made at home mstead
of the devitanminmized white flour and white meal manufactured
1n the West and shipped all over the country I do not single
out Western flonr and meal manufacturers as bemng the only
offenders 1 depreciating the health of the American people by
selling dev itammzed foods, flour and meal manufactured by the
10ller process i Georgia and other southern states are just as
devoid of vitamins s if manufactured 1n Nebrasha

The Umited States Goivernment shonld apply the pure food
laws to control the sale of devitamimyzed flour and meal by e
quiring that each sack, or package, of flour and meal should be
labeled to warn the consumer that it 1s des o1d of vitamins essen
tial to health and Iife The Umted States pure food laws re
quare that the label on each pachage of artificial butter must
cairy a statement that 1t 1s made from fats other than that de
irved from cow’s mill  If the pure food law would protect the
public from the food deficiencies which follow the use of vitamn
less butter, 1t suzely should apply 1t to protect the consumers of
bread, “‘the staff of life,’”” from the deficiency diseases which
tollow the use of this devitamimzed food, the prinerpal article in
the diet of imllions of Americans

Devitamumized Butter —One of the great discoveries m the
field of nutnition was by E 'V MeCollum 1n 1909 and 1910 when
he and his a~~ociate= proved that nulk contains fat soluble pro
tective substances, now Lhnown as vitamuns A and D It also
was proved that a substitute for butter, oleomargarine, then
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on the maiket, was devoid of the fat soluble substances 1n butter
which protect ammals and human bemngs from eye diseases,
general infections, and 1ichets, but that did not stop enter
prismg manufactmers of artifictal butter from selling thewr
products This substitution of artific1al foods devord of vita
mins for natural nutrients rich 1 essentral elements has brought
on the plague of deficiency diseases due to lack of vitammns A
and D Butter made from mlk fat 1s rich in vitammns A and
D, but artificial butter, oleomnrgarine and margarme butters,
sold under various tiade names, made from cottonseed oil, de
voud of vitamins, looks, smells and tastes like genwmine butter
It has been found <o profitable to manutacture and sell artifieral
butter that todav a large proportion of the butter sold in the
United States 1s made from cottonseed o1l

‘While 1t has not been proved that vitamin A protects aganst
tuberculosis and many other infections, there ean be Little doubt
but that such 1s 4 fact The reduction of tuberculosis by 75
per cent 1 the Iast half century has been par passu with an
Inerease 1 mlk consumption of several hundred per cent That
the growing use of artificinl butter 15 2 menace to the health
of the people who use 1t will not bhe demed by mny one who
knows anything of nutrition

Ever since the davs of Dr Harvev W Wyley and Theodore
Roosevelt, efforts to stop the manufacture and sale of oleomar
garme and stmilar produets have been made but Southern sena
tors and congressmen rise up 1n indignation at the effort ‘‘to
eripple the farmers who ruse eotton’” and they have been able
to prevent national legislation on the subject I am an Alabam
1an but T would hike to go on record as favoring legiclation by
states, and the United States Gov ernment, prohibiting the manu
facture and sale of hutter made from cottonseed o1l or anvthing
else except milk It 15 true that the manufacturers now claim
that they irradiate their margarime butter, thus adding vitamn
D, but do they ?

Wisconsin Laws —The state of Wisconsin recently passed a
law, taxing artificial butters <o high that 1t 15 cheaper for con
sumers 1n that state to huv butter manufactured by Wisconsin
creameries than to buy margarine butters manufactured i New
York and Chicago from cottonseed o1l made m the South The
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people of Wisconsin do not consider the question of health so
much as they consider profits just as the people of New York
and Aldbama ““howl when their pocket books are hut Al
though 1 do not believe m state tariffs, or reprisal laws, T am
heartily m favor of the Wisconsm law taxing mtficial butter
out of existence I think there should be a national law pro-
Inhting the manutacture and sale of a1tificial butter made from
cottonseed or anything el<e, but from a different motive than
that of the Wisconsin legistators  Such a law would promote
the health of the general public, and the question of profits for
someone should not be considered

Henith officials not onlv should use the weight of their offieal
posttions to secure legislation to prevent the importation, manu
facture, and sale of butter substitutes, but they should enter
mto acfive campaugns of education to teach farmers, whether
sharecroppers or plantation owneis, to heep enough nulk cows
to provide every member of thewr famihes wnd every laborer
employed Iy them, with at least 2 pint of mulk a day and o
quart of milk a day for everv child in their famihies TFarmers
also should be taught thit durving 1s an mmportant source of
mcome for them The figmes ate not av-ulable but durying
i Wisconsin has made the fumes of that state mndependent
economically, and they do not hive pellagra

McCollum and Simmonds said  “‘The most important 1m
provement 1 the nutiition of peoples has come from 1n 1ncrease
1 the consumption of mulk and null. products,”” and 1t has been
noted by a number of obseivers that people who consume plenty
of mulk, butter, and cheese do not develop endemie pelingra
If 2 person will dumk 1 pmt of milk a dav, even thongh he
consumes lrge quantities of devitamimzed corn bread, he will
be getting sufficient vitamns to protect lum from pellngra It
also 15 a fact that the farmer who 1s thrifty enough to have a
cow 18 likely to ruse enough of 1 vartety of meat and vegetables
to Leep Inmself and famuls weil noutishied

Public health ofhcals should work unceasingly to dcliver theiwr
people from the plagues that come from devitammzing foods
There 1s opportumty to rcduce the morbrdity ind mortahty
1ates1n every state m the Umon very matenally by teaclung the
public the knoun iacts regarding dewitanmmzed and natural
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toods An old prophet saxd ‘My people perish for lack of
Inowledge’ Chust smd ““Ye shall Inow the truth, and the
truth shall make vou free* Health officials bave been the
prophets who saved their people from the ravages of yellow
fev er, malar1a, tvphoid fever, tuberculosis, and many other dis
eases, 1nd now they should have the courage and the vision to
undertake the task of diving from the United States of America
the plague of food deficiency diseases due to the almost um-
versal use of devitamimzed foods

Home Raised Corn and Wheat -—Farmers should be taught to
rawse and tahe care of their own corn and wheat and have 1t
ground 1n neighboring mlls 1s needed White meal and whte
flour are deficient in a1l the s1x, or more, component parts of
vitamin B, and there are many students of the pellagra problem
who have not been convinced that the toxins formed m fer-
menting graun, corn 1n particula, cannot be among the etiologic
faetors m the production of pellagra Italian pellagrologists
point to the reduction in the consumption of polenta (corn meal
mush) and the other corn products in Italy as being par passu
with the decrease mn pellagra Mussolim 1s furmishing Italian
peisants with seed wheat and rye to use i rusing food crops
mstead of corn, in the hope of ervdicating pellagra from Italy

Improvement 1n the general economic condition of the entire
population of the states i which pellagra prevails will help
solve the problem That means hving wages for laborers and
good prices for farm products

Italian Experience —The fact that in all the countries of
southern Europe 1n which pellagrn prevails, eorn bread, or corn
meql mush (polenta), 1s the most mmportant article of diet,
while 1 Europcan countiles in which no corn products are
eaten pellagra 1s not endemie, has led to the beliei for more
than a century that a toun m spoiled corn 15 the cause of the
diserse  Proof that such was a fact, was not forthcoming,
however, until 1n 1869 when Cesare Lombroso, the great Italiun
physician wnd (riminologist, Professor of Foremsic Mcdicine
and Psyelnatry in the University of Turin, made experimental
studies which left no doubt 1 the minds of European phyueians
that 1 toan (“‘pellugrazen’’) formed m moldy maize 1s the
ciuse of pellagra Lombrose convinced us European con
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freres so thoroughly that a toun found 1 spoiled maize and
other cereal grains was the eause of pellagra that they still ad
here to that theory Lombioso’s expermmental studies 1n work
ing out the phvsiologic actions of the toxins derived from bad
maize and his production of pellagra hilke svmptoms m anmals,
by the continued nse of those toins, are fine example of thor-
ough secientific mvestigation on pellagra, and his conclusions
cannot be disregarded i considering towins formed 1n molds
meal and other corn products as possible factors n the etiology
of pellagra

In Italv todav the opimon prevails that chrome intoxication
from toxins produced 1n moldv corn 1s the eause of pellagra,
and Mussolim’s dream of eradieating pellagra from Ttaly 1s
based largely upon the elimination of corn products from the
diets of the Italian peasants Mussolini 1s <aid to have 1ssued
edicts against raising corn in Italy, and lus government 1s
furmshing the agraman population of lus domain with wheat
and barley to substitute for maze as food crops

If Ttalhan statistics ean be considered reliable, 1t appears that
Muss<olint 1s having greater success m Italy in erachenting pella
gra by limiting the use of eorn products as 2 food by Itahan
peasants, than we have had 1n the United States working on the
basis that food deficrency 1s the sole eause of the disease Levy,
of Houston, Texas, 1n discussing pelligra at 1 meeting of the
Southern Medieal Assocration, sud ‘‘In Ttaly, under the mm
pertalistic faseist rule of Mussolm, we find that m 1928 the
death rate from pellagra had dechimed to 02 per 100,000 from
A previous high m 1900 of 107 >’ Whle 1ns estigating food con
drtions and nutritional diseases m Italv in 1919, T endearored
to secure statisties on pellagiq, but was informed by govern
ment officials 1n Rome that they had no records of value regard
mg the number of eases of pellagra m Ttalv All the Ttahan
plivsicians agreed, however, that pellagra was becomng a rare
disease 1 Italy

I would conclude that i our present state of knowledge re
garding the etiology of pellagia it would be wise to elimmate
all 10ller mill process corn products from the diet of pellagimns
Tt also would seem wise for the mhabitants of states m which
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pellagra exists and 1n which corn products are the prineipal
somce of food, to substitute brends made from wheat, barley,
and rve for corn meal produets, or to use whole grain corn bread
and diseontinue the use of devitmmimized white corn menl

French Experience —The Southern states, the corn hread
region, and the section of the Umted States in which endemuc
pellagra 18 4 problem, should profit by the experience of the
French Half a century 1go when pellagra threatened to be
come 1 seourge 1n southern France, Roussel, a great physician,
convineed of the soundness of Lombroso’s theorv, persuaded
the French government to make 1t unlawful to plant corn m
France Whent, barlev, and 1ve were substituted for corn, ind
m a fen years pellngra disappeared mn that country, and even
i the food shortage during World War I, there was no pellagra
m France T spent ten months a< a medicl officer m France
durmg World War I and could find no one who had <een a case
of pellagra During World War I the United States Govern
ment sent quantities of corn meal to France, but the French
refused to use 1t, prefering to eat themr coarse black barley
bread, or none at all, than to run the 115h of having pellagra
from eating corn products

The conception of toxins as predisposing causes of pellagra
by producing nicotimie aerd deficiency correlates the viewponts
that the use of mustv meal and other spoiled eorn produnets and
avitamnosis both play 4 part m the production of endemme
pellagra I diselum any intention of reviving the corn towin
theory of pellagrn, except as one of the predisposing factors in
its produetion I merely msist that a cateful study of the litern
ture on the 1elation of corn toxins to pellagra will convince the
unprejudiced student of the problem that fung: growing in coin
meal may play 4 part in the production of endemc pellagra T
believe, however, that the avitanumnosis 1esulting from the use
of western ground, devitanumized, wlite corn meal, as the prin
erpal article of food, 1s a more important etiologie factor 1n
endemie pellagra than the towins eliborated by fung: growing
m musty meal

McCarrison on Devitamimzed Foods and Deficiency Diseases
1 Civihzed Man —Perhaps the one most important article ever
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freres so thoroughly that a toun found 1n spoiled muze and
other cereal grams was the cause of pellagra that they still ad
here to that theory Lomhroso’ expermmental studies 1n work
ing out the physiologic actions of the toxuns derrved from bad
maize and his production of pellagra like symptoms m animals,
by the continued use of these toxms, are fine example of thor
ough scientific 1niestigation on pellngra, and his conclusions
cannot be disregarded m considering towns formed in meldy
meal and other ecorn produets as possible factors m the etiologs
of pellagra

In Italy today the opimon prevails that chrome intovication
from toxins produced 1 moldy corn 15 the cause of pellagra,
and Mussohim’s dream of eradicating pellagra from Italy 1s
based largely upon the elimination of corn products from the
diets of the Italian peasants Mussohm 1s sud to have 1ssued
edicts against raising corn in Ttaly, and lus government 1s
furmshing the agrarnan population of s domain with wheat
and barley to substitute for maize as food crops

If Ttahan statistics can be considered reliable, 1t appears that
Mussolim 1< having greater success 1n Italy mn eradicating pella
gra by hmting the use of corn products as 1 food hy Italan
peasants, than we have had i the Umted States working on the
basis that food deficiency 15 the sole cause of the disease Levy,
of Houston Texas, in diseussing pellagra at 4 meeting of the
Southern Medrical A<sociation, smd ““In Ttaly, under the mm
periabstic faseist rule of Mussohni, we find that in 1928 the
death rate from pellagra had declined to 02 per 100,000 from
1 previous lugh 1 1900 of 107’ While investigating food con
ditions and nutritional diseases in Italy in 1919, T endeasored
to secure statisties on pellagra, but was informed by govern
ment officinls 1 Rome that thesy had no records of 1lue regard
mg the number of cases of pellagra m Ttals  All the Ttahan
physicians agreed, howeser, that pelligra was becoming  rare
disease 1n Ttaly

T would conclude that 1n om present state of hnowledge re
guding the etiologs of pellagia 1t would he wice to elmunate
all 1oller mill process corn products from the diet of pellagrms
It also would seem wise for the mhahiants of states in whieh
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pellagra exasts wnd m wlich corn products are the principn!
<ource of food, to substitute brends made from wheat barley,
and rve for corn me1l products, or to use whole grain corn bread
and diceontinue the use of devituninized white corn menl

French Experience —The Southern states, the corn bread
1egion, and the section of the United States m winch endemie
pellagi1 1s = problem, should profit by the experience of the
French Half a century ago when pellngra threatened to be
come a scourge m southern France, Roussel, 1 great physician,
commeed of the soundness of Lombroso’s theory, persuaded
the French government to make 1t unlawful to plant corn m
France Wheat, barley, and rye were substituted for corn, and
m a few vears pellagra dicappeated in that country, and even
1 the food shortage during World War I, there was no pellagra
m France I spent ten months as a medical officer 1 France
durimg World War I and could find no one who had seen a case
of pellagra  During Woi1ld War I the Umted States Govern
ment <ent quantities of corn meal to France, but the French
1efused to use it, preferring to eat ther coarse black barlev
bread, or none at all, than to run the 115k of having pellagra
fiom eating corn produets

The conception of tovins as predisposing causes of pellagra
by producing meotinic acid deficiency correlates the viewpoints
that the use of mustv meal and other spoiled corn products and
avitaminosis both play 4 part in the production of endemic
pellagra I disclum anv intention of reviving the coin tonn
theory of pellagra, except s one of the predisposing factors m
its production I merely meist that a careful study of the hitern
ture on the 1elation of coin toxins to pelligra will convince the
unprejudiced student of the pioblem th1it fungi growing mm eorn
Ineal may play 4 part in the production of endemie pellagra I
believe, howeyer, that the avit immosis resulting from the use
of western ground, devitamimzed, white corn meal, as the prin
apal article of food, 15 1 more important etiologic fictor 1n
endemie pellagra than the towuns elaborated by fungi growing
n musty meal

McCarrison on Devitammized Foods and Deficiency Diseases
1 Crvilized Man —Perhaps the one most important artiele ever
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pubhished on the relation of food deficiency to gastrointestinal
and other ahdominal diseases 1s the Robert McCarrison Mellon
lecture delivered before the Society of Biologieal Researeh,
University of Pittsburgh, November 18, 1921  The facts which
MecCarrison presented apply equally m the relation of vitamin
deficiency diets to pellagra In this address MecCarrson esti
mated that probably 25 per cent of the diseases of civilhized man
are of gastromntestinal origin due to dietarv deficzencres resunlt
g from the use of *“preserved, purified, polished, pickled nnd
canned foods ”’ MecCarrison also presents experimental proof
of the produetion of abdominal diseases by the use of devita
muzed foods He saxd that in one way or another ““by desicea
tion, by chemieals, by heating, bv freezing and thavwing, by ox
dation and decomposition, by milling and polishing, man apphes
the prineiples of his eivilization—the elimination of the natural
and the substitution of the artificial-—~to the food he eats and
the fliud he drimmks With such shall does he do so that he often
converts his food mnto 2 ‘dead’ fuel mass, devoid of those vita
mins which are to 1t as the magneto’s spark 1s to the fuel mix
ture of a petrol driven engine ’’

MeCarnison proved that by means of faulty food, (1) diar
rhea, (2) dysentery, (3) dvspepsia and gastric dilatation, (4)
gastric and duodenal uleer, (5) intussusception, (6) colitis, and
(7) failure of colome function can be produced experimentally
He said that he had seen amebic dysentery arise in deficzently
fed wild monkeys, while other well fed monheys escaped the
disease, although subjected to the same rishs of imfection In
this 1nstance, malnutrition had enabled the specific orgamsm to
mmplant itself m the tissues of the howel

In contrast to the frequency of abdomin-d diseases 1n cavilized
man MeCarrison observed the relative mfrequency of such dis
orde1s among the primtive people of a remote part of the Hima
layas MeCarmson concluded that ““imperfeet nutrition pre
pares the soil of the body for the rank growth of bacteral
agents’’, and he stressed the fact that ‘‘good foods—mlk, eggs,
grams, frmt and vegetables—no sugar—no alcohol—is a pro
tection agamst nutritional diseases ** He said that he was ‘‘m
accord with Hindhede—that the two clief causes of disease and
death are food and drmk *’



PLAGUES T1OM DEVITAMINIZED rOODS 393

MeCarnison did not mention thit pellagia 1s 4 result of the
use of devitamrmzed foods bv ervilized man, because endemic
pellagra 15 not 1 problem m England or m the Himalayas, but
the use of milk, eggs matwmnal gruns, fimts, nd vegetables
which he adviced 1 the presention of abdonuntl dizenses 1s the
best method of preventing endemme pellagra

Tahoo Devitaminized Foods —The use of devitummzed foods
opened up Pandora’s hov of hum n 1lls, and pellagra beriber:
seuivy, tuberculosis, and all other mfectious diseases, to which
diets deficient m vitamuns predispose, were iurned loose to
destroy the poor and i1gnorant classes of all nations All that
15 necessary to prevent the diseqces eaused by eating of what
MeCarrison called ““dead’” foods 1s to apply our present knowl
edge regarding vit wmns  This means the taboo of white flour,
white meal, white T1ce, ind wlnte sugar and other foods which
have been devitnmimzed by crvilized mn  In other words,
every mtelligent man, woman, and elnld should eat hreads mnde
onlv fiom freshly ground whole wheit flour and freshlv
ground, whole corn meal White 11ce, wlnte sugar produets
and butter substitutes <hould he disearded from the diets of
all elasses, and ceivilized people should go back to eating what
MeCarnison eilled “‘natural foodw’’ which protected their an
cestors from pelligin, heribery, seurvy, and many other diseses
m which a deficient diet 15 2 predisposing factor

The flour, mel, and rice minufacturers will supply freshlv
ground whole wheat flour, whole g1un corn meal, and whole
gram rice when there 15 no longer o demand for their de
witamimzed produets  Physiciws who are mformed of the
dangers from eating devitarmmized toods should lead i a
campugn of education to teach the pubhie the lnown facts
regarding the simple prineiples of nutrition  They also may
set a good example wmd promote the henlth efficiency and lon
gevity of themselves and then famihes if they will stop using
white flour, white meal, and whte rice 1 their homes and sub
stitute the better flvvored and more wholesome, whole gram,
cereal products Tahewise public health officials <hould jom 1n
the erusnde to tench healthful eating halits to their constitu
enfs It 1s mportant partienluly to earivy the fight agunst the
plagues from eating devitammzed foods to the schools, espe
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c1ally 1n the 1mal distriets  Intelligent eating not only will pre
vent pellagra, but 1t will merease the well being and prosperity
m many localities 1n which food deficieney diseases shonld not
evist

Starving Americans —It 1~ tiue that the use of the ‘“‘dead,”
devitaminized, whute cereal products 1s not deleterious to health,
provided that one will eat an abundance of vegetables and
fruits, but the fact remuns that not one person m a hundred
who uses bread made from flowr and meal manufictured by the
1oller mull process will get suffictent quantities of vitamin B for
perfect nutrition

A recent smyvey showed that moie than 20 per cent of the
population of the Umted States are m a state of demonstrable
undernutrition The probabihities are that there are not 20 per
cent of the population of the Umted States who are properly
nourished, and the starving ones are in the millionare class,
as well as among the ignorant and povertv stricken

Tlustrating the starvation among the upper classes and the
1esults from eating high carhohvdrate, vitaminless diets, two
mstances may be mentioned En route to and from Washing
ton, I had meals with two men who had been very successful
I busimess Both were rated as millionures Both were de
cidedly obese Thev had the opportumty m the dinmg car of
ordering what they wanted, and no doubt ate the foods which
theyv were ccustomed to eating at home One ate several slices
of wlute brend, him and eggs, white cales, 3 or 4 pats of butter
and syrup, and at least six lumps of sugar mm two cups of
coffee with cream, for breahfast He now has diabetes The
other who was complaining of back puns, neuritis of the back
museles, suid that he was on a diet, and his evemng meal con
sisted of several slices of white bread, fat roast beef, 1ce cream,
and coftee with several lumps of sugar Both men were Ining
on high carbohy diate, vitamm deficient diets, and now thev are
paying the penalty of overeating devitamimzed foods ‘A mwm
may starve with a stomach full of food

There are millions of prosperous families in the United States
who 11e obese but ate v itamn staryed on diets consistimg largely
of white bread, white rice, white potatoes, and white sugi
produets, such as desserts, candies, <oft drinh and, o1, alcoholic
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beverages Thev lookh fat and prosperous it forty, but they
have mordinatelv ugh mortality rates after fiftv from the de
generative diseases  Some of them develop pellagra, and a
verv large proportion of them suffer from the neuritides, pams
1 the back and limbs what some eqll the mnfirmities of age, but
whieh are due Inrgely to diets deficient m vitamin B

The tragedies which follow the use of ““de1d,”” devitamimzed
food= come earlier 1n Iife wmong the poor, who are compelled
from infanev fo the end of their miserable hves to subsist on
Western ground winte corn meal bread, svrup 1nd fat meat,
and 1 fen vegetables in the spring and summer They develop
pellagra and tubercnlosts and are even shorter Iived than ther
brothers and =ister- 1n the starving mibionare class, who get
more mlk, fruut and vegetables but not enough vitamin B to
he properlv nourished

It 15 evadent from 2 studv of the food hahts of the American
people that the taboo of *‘dead,” devitamimzed wlnte flour,
white corn meal, white rice, and wnte sugar produets not onlv
wi1ll reduce the meidence of endemme pellagra, hut will add enor-
mouslv to the health, efficienev, and longevity of mllions, hoth
rich and poor, who though Irving 1n 2 land of plentv are existing
n varving degrees of starvation



CHAPTER XXVIII

PELLAGRA AND SOUTHERN PROSPERITY

Misgwded Publicity —The South has 1ecerved much unfas or
able publicity because of newspaper and magazine diseussions
of the pellngra problem Zealots of food deficiency as the sole
caunse of pellagra in their efforts to mold public opimon to the
need of improving economic conditions 1n rural districts of the
Southern states 1 whieh pellagia prevails but 1s not a serions
problem, have overshot therr mark, and have left the impression
that the entire South 1s bachward and povertv strichen Thev
have exaggerated the seriousness of pellagra as a disease, and
the extent of 1ts 1avages, by lurid descriptions of the symptoms
and sufferings of the victims by calling 1t the ‘‘red death,”” and
the ‘‘scourge,’” or the “‘plague’’ of the South

No one denies that there 1s too much poverty and more pel
lagra than should exist m the South, and since i recent years
statisties show that in proportion to population there are five
times as many 1ndigent 1n proportion to population recerving
government aid i New York, Pennsylvama, and Ohwo as
Alabama and other Southern states, 1t 1s evident that all the
poverty does not exist 1n the states i which pellagia prevails
President Roosevelt speaks of the South as ‘‘the Nation’s
number one economic problem,’”’ yet statistics show that ap
proxumately five times as much Government money 1s bemg
spent per eapita for relief agencies m the Northern and Eastern
states than m the Southern states

The propaganda that pellagra 1s 4 disease which exists only
among the 1gnorant and poverty-strichen ‘‘sharecroppers’ of
the South has been going on for a long time  In 1921 when I
was editor of the Southern IMedical Journal, there was so much
pellagra publieaty wliech was unfan to the South that I felt
called upon to write the following editorinl

“The Pellagra Scare A Gross Injustice to the South

« The South has suftered much and long from the reputation of bemng
unhealthful There can be no question that manv thousands of the

396
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mllions who have mugrated from the North and Middle West to the
Northwest and to Canada within the last few deendes would have come
South had 1t not been for the fear of yellow feser, malaria, hookworm
and other tropieal diserses This 1eputation of hemg a hot bed of dis
ease has mtcrfered very materally with the agmeultural development
of the most fertile lands 1 the Umted States and 1t has prevented many
mdustries from lociting m the favored South
“Yellow fever having been driven forever from the Gulf and Atlantie

ports ind maliria and hookw orm having been cradieated m some, 1nd
greatls reduced, in the other Southern States, there has been the hope
that many white farmers now living on the high priced land, of other
sections of the country conld be induced to take advantage of the op
portumty to buy and eultnvate the cheap and fertile lands of the South
There 15 now the partieular need for laboreis to tal e the place of the
hundreds of thousands of negroes who were lured from the farms of the
South by the high wages mn the industinl centers of the North durmg
the World War and plans have becn made m many dSouthern States to
advertise m the North and West the opportunitics that aré opun m the
agrieultural distriets of the “South with the hope ot attracting white
tarmers from less fivored sections of the country

The hope of ndueiny white laborers and faimers to come South
nas been rudely shattered by press dispatches that go to every paper m
the United States and all over the world to the eftect that the Sonth
15 suffermg from famine and that the starving millions are bemng At
tacked by the plague ot pellagrr v disease that results from starvation ’

Unfarorable Adverfuwang for the South —There ean bu no doubt of
the sincerity of President Ilarding in his desire to help the South
Therc 15 also no question thit Surgeon Genernl Cumming of the United
Stites Public Health Service 15 honest m his effort to prevent the spread
of pellagia 1n the South  No one doubts (toldberier s honesty of pur
pose even though many do not accept lus eonelusions regardmg the
etiology of pellagry  Therefore all those who have been 1esponsible for
the stander that the South 1s famine and plague stricken have heen sm
cere bitt 1t wall tahe vears to undo the harm thnt the Southern States
have suftered from such unfaxerable advertismg

The vigorous demial by the Southern health officers that tamme
exists and that pellagra 1s mcreasing or that 1t 1s prevalent to an alarm
g ¢xtent anywhere m the South will help to dispel the slander, hut
there should be a systematie eftort to give to othcr seetions of the country
the faets regirding the health conditions i the South If the good peo
ple 1n the North and West knew that there arc less than 10 000 denths 1
3 ear trom pellagra among the 3% 000 000 people livine m an are s of morr
than 1000 000 square miles they would realize that pellagra 1s a com
patatively rare disease in the South  If they hnew that there 1s not the
slightest chanee for another eprdamie of vellow fever i any Gulf port
and that malama and hool worm are neghgble diseases m all but a few
localities 1 the South, and that the death rates ot the whites in the
North are higher than the death rates among the whites mm the South
many ot them would move their familes to the South where cheap lands
fertile soil and baimy elimate offer the greatest advantages to the farmer
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If these facts were hnown in New England the cotton mills would come
to the cotton fields and if they were known mn other sections of the
country our mmeral and other mdustrial resotrees would be developed
In a way that would amaze the world

¢ The South s Opportumity —It 1s to be hoped that the good whieh 15
said to come out of ev1l will n this case result 1 the well directed effort
to teach the people of other sections of the country that men, women and
children can enjov as good health, and do more work nd make more
money, m the balmy chimate of the South than they can m any other
section of the country  General Gorgas proved i Cuba and on the
Can:l Zone that the white man can live and accomplish as much 1 the
tropies as 1n colder ehmates Te predicted that with the elimination
of tropical diseases the future centers of industry and population would
move to the tropics  Agriculturl and mdustrial development must first
come to the temperate zone and these and many other blessings will come
to the South when the Iiving conditions here are known to the militons
now Iiving 1n less favored chimates

¢ Another lesson that may be learned from the good mtentions of mis
guided men 19 that we should ‘heep our house m order * Goldherger’s
propaganda will be helptul to the South 1f our health anthorihes can
be made to realize that malnutrition 1s the great predisposing eause of
many diseases, meluding pellagra and tuberculosis A campaign of
education for every family to own a milk cow and hase a garden will
help reduce the death rate The people of the South also should continue
the heht on milaria and hoohworm until thes have been entirely eracdi
cated

““This unfayorable advertising also should make physteians realize the
mmportance of reporting the deaths births and disenses that oceur mn
therr practice When all the Southern States are i the ‘registration
area ’ when no one can doubt our sital and mortuary statisties, it will
be a long step toward overcommg the deep rooted conyictron m the minds
of the people of the North, East and West that the South 15 unhealthful
The progiess of public health work 1 the South during the past two
decades has been wounderful ~ Our health authorities deserve and should
continue to recerve the cooperation of the public n the grea’t construetrie
work that they are doing for the up bmlding of the South ”

Nineteen years have elapsed since this editorial was written,
during which time the public health departments of the South
ern states have been developed until they are admittedly su
peror to those of other <ections of the country For 1nstance,
Alabama 1s the only state m the Umon which has full tume
county health umts, with physicians as health officers 1n every
county 1 the state  Every Southern state is now 1n the registra
tion aren of the Division of Vital ind Mortuary Statisties m the
Bureau of the United States Census, and the statisties of the
number of deaths from pellagra in ech state mayv he regarded
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as at least 90 per cent accurate Umted States Census Bureau
statistics show that the number of deaths from pellagra was re-
duced more than 50 per cent m eight vens In 1929 there were
7,358 deathis friom pellagra in the thirteen Southern <tates, and
1 1936 the number liad been 1educed to 3,401  Statisties show
that pellagia exists in every state in the Union until now 1t 1s
national problem There were 87 deaths from pellagra 1 Cah
fornia m 1936 and only 838 deaths from ‘“the 1ed death” 1 Ken
tucky m the same vear Yel the uncorrected statements that
“pellagra 1s the scourge of the South’’ continue to appear i
the newspapers, magazines, and books bv wiiters from other
<echons of the country

Many 1nstances may be ated in which the South hns been
slandered by mmainformed wiiters with good intentions

A New York Science Editor on Pellagra —In the year 1939,
the seience editor of 4 chun of newspapers with a fotal cireula
tion of several mihons, who has a vivd mmagmation but who
evidently never saw 2 case of pellagr in his Iife, sat 1n hus New
York office and ground out a half page article with the scicech
mg headlime ‘‘Red Death—Pellngra > The following excerpts
from the several columns of mismtormation contaned in this
article show the author’s ignoranes of pellagra, and demonstrate
hus mexcusable 1ick of information 1egaiding 4 great section
of the Umted States

““Over the poverty stricken portions of the South there hangs the
fearsome speeter of the red death—pelligra How horrible the disease
15 only those who have seen 1t know

‘It begins with a red rash that covers hands and face The victim
grows gaunt and thin  Ternble sores deselop 1n the mouth so that 1t
18 1mpossible to eat

‘“The Sunshine, man s greatest friend becomes a curse, for the ultra
violet hight of the sun irritates the rash and makes 1t worse Finally the
disease attachs the mind so that, when death arnves at last, 1t finds a
half Ining sack of skin and bones from which reason has already fled

¢ But there 13 far less pellagra than there was once Medical men
today know how to treat and even prevent pellagra  That there 1s any
pellagra at all 15 a direct challenge to the whole nation For the means
are at hand for making the red death of the South a memory of the past
Ithe the black death that swept over Durope 1n the Middle Ages

. This author’s comparison of pellagra n the South to the
black death that swept over Burope m the Middle Ages” 1s
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the vilest hind of slander  Pellagra never has been, 1s not now,
and never will he 2 ““scourge of the South’’, but the millions
residing i the North, East, and West, who read tlus ¢alamitous
and misleading description of the sy mptoms and course of pel
Iagra, which he savs prevails in the ‘‘poverty-strichen portions
of the South,”” will helieve that a person 11shs s life to viat,
or to live, in the South

A Litterateur’s Lack of Intellectual Honesty —An author,
who has dramatized medical history 1n several popular books
and 1n a series of radio broadeasts, 1s one of the worst offenders
m spreading misinformation 1egirding the ustory and ravages
of pellagia 1n the Sonth He 15 a histoizan, who formulates
starthng statements in ordex to make money with his facile pen,
or typewriter He certainly does not allow the truth to interfere
with the reader’s interest 1n Ins dramatization of medical his
tory

This author’s chapter on pellagra in one of s books, and lus
radio broadeast over a2 national hook up on the lustory of pel
lagra, contuned manv mislending musstatements A young
matron from Mississippi, now hiving m Evanston Iihnors, after
reading this anthor’s chapter on pelligra, in which he deseribed
the 1avages of pellagra 1n msane asylums and orphanages mn the
South and among the 1gnorant and half starved sharecroppers
1n the 1ural distrzets in the Southern states, said that she was
ashamed to admit to her friends, who had read the book, that
she was from the South It 1s amazing that 1« man who pre
tends to write medical history would offend probably 25 per
cent of s readers by hibeling American citizens who make up
more than one fow th of the population of the Umted States

Malana Slander —Ths author, who ought fo hnow better,
an article which was reviewed 1ecently in the most widelv read
magazine m the Umted States smd  ‘‘Malana, which kills
3,000 000 beings yvearls n an unending world wide mussacre, 18
not esen beginmng to be conquered in the South  In the Umted
States, 1t kills thousands of ow people every year, 1t rots the
blood of millions more, druning their energy so that thev're
less than half alive It does more to wreck development and
the prosperity of the rural South thwm all other diseases put

together ”’
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A more mescusable misstatement of facts has never been pub
lishied than the effort to discredit the 35,000 000 people who live
m the South The statement that “‘malana rots the blood of
milhons’’ 1 the South 1s literary rot, and 1s without foundation
of fact Tt 1s true that fortv vears ago mnlaria was a4 serious
problem 1n the South, but after Willinm Craiwford Gorgas, an
Alabuman, and Henry R Carter, 2 Vargimn, apphed the
hnowledge that malarin and vellow fever aue transmntted by
mosquitoes 1n the samtation ot Cuba and the Canal Zone, health
authorities 1 il the Southern states have done 2 remarkably
fine Job of preventing malaria, and no eases of vellow fever have
been found 1n the South since 1903

The author of this slander 1s just forty years trom the facts
when he says that ““malariy 1s not even beginning to be con
quered 1n the South’’ Following the epoch making work of
Walter Reed, a Virgiman, 1n proving Carlos Findlay’s theory
that yellow fever 1s transmtted by 1 mosquito, and Charles
Wardell Stiles’ proof that hookworm prevailed estensively mn
the Sonth 1n the Inte mneties, the South heeme consclous of the
fact that tropical disenses were 4 menace not only to the heaith
wmd lives of people restding 1m 1ural districts but that a bad
health record was ffecting the prosperity of the entire South
The once dreaded vellow fever has been eradicated from the
Gulf states, ind the South has almost conquered malaria, as 1t
has hookworm nd other tropieal disenses In the vear 1936
there were only four deaths from hookw orm among the 2,816,485
mhabitants of Alabama

Keeping the Record Straight —Just to Leep the record
strught, why 1s 1t that more people m proportion to populition
die every year m New Yorl and Pennsylyama than succumb
to the ““grim reaper’” in Alabama? It 1s admitted that in the
year 1937, m Alabama with a population of 2,846,485 hiving
an area of 50,000 squate mules, out of the total number of
deaths 31,175, a low 1ate of 11 per thousand, there were 306
deaths from pellagia and 345 deaths from malaria  Thus 1t
will be seen that pellngia accounts for less than 1 per cent of the
total number of deaths Alabama, and that malaria causes a
}}ttle m exeess of 1 per cent of the deaths in one state of the

deep South ”* In other words, m Alabama, tvpieal Southern
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state, in the yea1 1937 onlv 7 wlutes and 17 negioces out of every
100,000 population died from pellagra, and in the year 1936 only
2 urhan whites and 10 wiban negroes, and 10 1ural whites and
23 1ural negroes per 100,000 population died of malaria m Ala
bama

And 1t 15 a fact that Alabama 15 a safer place 1 which to live
than New Yoik or Pennsylyania According to statistics com
piled bv Dublin and Latka (Length of Life, p 87, Ronald Press
Co, New York), the werage child born 1n Alabama may expect
to Irve 59 37 vears, while the average child born in New York
can expect to live onlv 57 84 years, and the still less fortunate
average child horn 1n Pennsy Iy ama has a life expectaney of only
5768 years If pellagra and malaria are *‘scourges’” i the
South, why 19 1t that the average indivadual in Alabama hives
longer than the average person in New York or Pennsylvama?

Omitting the mordmately high negro death rate in the South,
the white death rate m the Southern states 1s considerably less
than that of the whites 1n Northern, Eastern, or Western states
For mstance, in Alabama with 2 white population of 1,835,478,
only 2 2 per cent of which are foreign born stoch, and less than
1 per cent foreign born white, the total number of white deaths
amounted to 16,959,  death rate of only 92 per 1,000, wlile
among our negio population of 1,011,007, there were 14,238
deaths, a negro death rate of 14 2 per 1,000

Solving the Pellagra Problem —While I deplore the misstate
ments of the facts regarding pellagra and malariv, I would not
withhold from the public the truth pertuning to every phase of
any public health problem Conditions cannot be corrected un
t1l the publie 1s informed of the facts as they extst The public
certanly should known the truth regarding pellagra, though 1t
has ceased to he 1 major public health problem 1n the South,
and 1 oider to prevent pellagraphobiy, state health depart
ments should publich the exaet statistics of the number of
deaths from pellngra which ocew 1n each state in the Umon
The public also <hould he informed that with the nse of nieotinie
acid, Iiver and liver extiacts, and an adequate diet primary, ot
uncompheated, pellngra can be cuied 1 99 out of every 100
cases In addition, the camprugn of education should be con
tinued to mmprove the economic conditions in the distriets m
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which pellagra exists, 15 well a6 m everv other part of the
United States, until eich man, woman, and ehild 1 every sta
tion of Iife ean have thiee well balanced meals a day When
that 15 accomplished the meidence of pellaygia tuberculosis the
anemuas, and other diseases 1 which mmpaired nutrition 1s a
predisposing factor will be reduced to the irreducible mmmum

State departments of henlth may aid mm decreasing pella
graphobia by separating the statistics of deaths from primary,
now ealled endemie, pellagra from those reported as being
secondary to manmy diseases For mstince the death of an
aleoholie, who has pellagr: when he dies, should not be reported
s 1 death from pellagra but from aleohohism, with pellagra as
2 contributing factor A mot mnconsiderable number of cancer
victims, particularly when the esophagus, stomach, colon, and
rectum are the primary seats of the diseace die from starvation
and liver insufficiency, though they develop pellagra mn the
terminal weeks or months of their illness Many vichms of
ulcerative colitis and other chrome diseases of the gastio
mtestinal tract develop pellagry hefore they die  Sueh deaths
should be reported a5 being due {o cancer or other primary dis
ease, with pellagra as a contrihuting eause

It 15 importnt m getting aceurate statisties to know how
many deaths occur from primary pelligra and how manv
deaths oceur trom ilecholism, eancer, and chronic gastroin
testmal diseases m which secondary pellagra develops and may
be a contributing cause of death

I submit the fact that the South has made wonderful progress
In redueing the ravages of pellagra, malaria, hoohworm, amehie
dysentery, and tvphoid fever in the first four decades of the
twentieth century, and I nsist that the people of the Umted
States should be mformed that the South 1s as healthy as any
other section of the Umted States, 1n spite of the fact that
1 few loealities there evist 1 comparatively small number of
cases of primars pellagi ind malania  The world should know
that Southern hiealth officials are awate of unfavorable condi
t1ons for health that exist in each state, and that they are doing
their utmost to eradicate pellagra and malana The formerly
dieaded vellow fever was driven from the South thurty six years
230, never agam to interfere with the health or prosperity of
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the most tavored section of the gieatest nation on earth, and
1t the present 1ate of decrease m the mncrdence of pellagra and
malatia 1s maintnmned, 1n less than a quarter of a century these
and other tropical diseases will cease to exist i the region of
the Western hemisphere blessed with the most favorable twelve
months a yvear climate It, theiefore, appears that the predic
tion of the greatest samitarian in the lustory of the world, Gen
eral William Ciawford Gorgas, will come true, and the South
will become the center of population and industry in the Umted
States



SECTION VII
TREATMENT

CHAPTER ANXIX

SPECIFIC THERAPY NICOTINIC ACID AND LIVER
IN PELLAGRA

The treatment of pellngra consists of (1) specific therapy,1e,
the use of meotime acid, Liver extracts, and liver, (2) dietary
manigement, (3) the use of drugs in the treatment of symploms
and complications, and (4) psychotherapy, not the least 1m
portant procedure for the permanent cure of the patient

The Arsenic Era —During the last thirty four veirs, physi
c1ans who treat pellagra have witnessed the coming and passing
of many so called pellagra specifies  In 1906 when the disease
was found to be endemic in the southern part of the Umited
States, Lombioso’s corn toxan theory was geneinlly accepted,
and Ins treatment with arseme which was supposed to neu
trahize the effects of * pelligrazemn,’” was considered specific
Everv few months phyvielans would report large series of pa
tients treated successfully by varlous prepuations of wrsenie
Fowler’s solution ot wreemie was lnuded by many 18 4 specific in
the treatment of pelligra  Then sodium cacodvlate becnme the
pellagra specifie, and mny physiaans reported remarhable
results with the use of peliagra “‘shots ”” One Mississippi physi
clan recently told me thit he had treated 1 hundred cases of
pellagr i1 with sodium cacodvlate without a deith

A Johns Hophins professor 1n 1910 lauded eluson (arseno
chlorbehenolate of strontium) as 2 cure for permeious anemia
I 'saw one of Ins cases of permicions wnerma cured by elrson, m
which the red blood count had wncreased from about 1,000,000
to 4,500,000 T 1easoned that if elar<on would cure permelous
anerma 1t certunly ought to eure pellagra, and T admit that T
used a barrel of the then new ‘‘French hpoid preparation of

105
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arsemc’’ 1n treating pellngra and emna of 1l varieties  Smee
over a per1od of 1 vear T had no deaths from pellagra I believed
that elarson was the long dreamed of <pecific for the new and
dreaded disease Tt <hould he added that I also used forced
feeding 1n treating the eases of pellagra ““cured by elirson ”

About a year later I was disillusioned about elarson when the
woman who had been ““cured”’ of Addison’s anemia at Johns
Hophins Hospital by the use of elarson came under my care
because, at about the age of snty, she had begun to ‘“menstruate
again ”’ She had no pamn and no symptoms suggesting uterine
cancer, and had not had a pelvic evamination until her
‘“‘menses’’ reappeared after ‘“‘rmssing’’ fifteen veurs A digtal
vaginal examination 1evealed an inoperable carcinoma of the
uterus 1bout the size of 4 small grapefruit An ambitious young
surgeon removed the uterns  The operation was a success but
the woman died a few davs later The woman, who by the wajy,
also had achylia, had been given the ‘“Weur Mitchell 1est cure”
which included forced feeding, at the Johns Hophins Hospital,
at the time her blood count 1ncrensed so dramatically while tak
g elarson  After this experience T omitted elarson 1n trenting
pellagra but continued the forced feeding and mjy pellngra pa
tients continued to get well

Following Ehilich’s announcement that salvarsan, ‘606,
now known as arsphenamine, was a specific 1n syphihs, when
given mtravenously, 1t twenty five dollars a ¢‘shot,” that ar
senical was employed by a number of physicians as a specific for
pellagra They reported many cases cured when other remedies
had failed The ar<eme1l era m the treatment of pellagra lasted
for ten vears

The Unbalanced Diet Era —The apmouncement by the Umted
States Public Ienlth Service mn 1916 that the cause of pellagra
had been discos ered by Goldberger to be due to an ‘‘unbalanced
ciet, deficient 1n proteins (certamn amino acids)’’, and that the
cure of the disease consisted sumply 1n giving beans, meat, eggs
and mill to the poverty strichen victims ushered m the un
balamced diet e1a  The advocates of the ‘‘unbalanced diet”
theory insisted that no medicines were necessarv 1n treating
pellagra, that good food should 1educe the mortality of the
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“seourge of the South’” to ‘“two per cent”’ The era of drug
nthilism 1n the treatment of pellagra was i vogue for a decade

The Yeast Era-—The veast era began about 1926 when Gold
berger and his associates proved to the satisfaction of a large
proportion of the medical profession that vitamin B contamed
2 pellagri preventive substance, the “P P factor,” and that
sinee veast w1s rich m vitamin B the brewers and bakers conld
supply the cure for pellagra Knowimng the value of publieity,
and needing business 1 the prolbition erq, the maklers of brew
ers’ veast filled the newspapers with propaganda to educate
the public that while bakers’ veast would cure most diseases,
“‘only brewers’ yeast would eure and prevent pelligra ’’ Ml
lions of pounds of brewers’ yeast were dispensed, at so much
per pound, to the poor sharecroppers to prevent pellagra, and
soon the druggists weie treating more pellngra than the doetors
Then there was 1n epidemie of pellagraphobit when neurotics,
who trv every new diug once, diagnosed their own cases as
pellagra and ‘cured’’ them~eli es with veast purchased over the
counter at drug stores

I would not discount the really brilliant achieyement of Gold
berger and his as-ociates 1n developing Ius pellagra preventive
factor m vitammn B nor would I belittle the value of veast as
an adjunet to good food i curing pellagra, but 1n writing 1
factnal review of pellagra speaifies the fermenting yeast era
should not be forgotten

The Laver and Liver Extract Era —When Minot and Murphv
proved that Iiver ind liver extraets would cure pernicious
amenna, 1t was but natural thit many physictans who regard
pellagri as 1 nutiational disease, allied or related 1n some way
to Addisoman anemiq, begin using Iiver and liver extracts 1m
the treatment of pellagra They found that liver ind liver ex
tracts are as speeifie mn treating pellagra as thev are in curing
macroevtic wmemia I helieve that Iiver has 4 permanent place
1 the diets for the prevention and cure of pellagri T also am
comvineced that liver extraets, for both oral and parenteral ad
;mmstrahon, will continue to he used in the treatment of pel
agra

The Nicotime Acid Epoch and Era —The liver ern had not
entirely supplanted the yeast era when Eivehjem m 1937 found
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that meotinic neid, extracted from iver would cure Blachtongue
m dogs and suggested 1ts use n pellngia  Then the nicotime
epocht and et began  Sebiell wd other laborator 3 mmvestiga
to1s found that nicotinie acid will eurc and present blacktongue
m dogs, and now yetermatians and the dog owners, who hate
the monev to buy micotmie aerd, are treating all the maladies
with which canines e afficted with nmieotinie aeid Dog s
cuits contuning nicotime 2ad and other vitmumns are now on
the maihet and 1 general use by dog fanciers

Following the pubhication of the remarkable 1esults obtained
m treating human pellagra with meotime acid, enterprising
manufreturers of this synthetic vitamin began sending litera
ture to physicians announeing that nieotinic acid not only would
cure pellagia but that 1t was benefieral 1 the treatment of
‘borderline deficiencies *  Detarl diug men, many of whom
tell gullible doctors how to piactice medicine, were active m
cudling on physicians, expluning to them how to use mcotime
aexd and other vitumins  Soon presciiptions for meotmre acid
and other vitamuns, with trade names, filled the files of the drug
stores, thus mereasing the cost of niedicil care for thewr trust
mg pations

The newspapers nnounced that mcotime acid was the cure
for the “seourge of the South’’ and filled their columns with
pseudoscientific rticles on all the vitamins  Today every drug
gist mn the nation has 1 display of vitamins, with trade names,
manufictured by the same pharmaceutieal houscs whose gwners
have exploited the medical profession m then propaganda for
profit 1 mtroduang the vaous vitamins with tiade names
Nicotinie 1e1d 1s & constituent of most of the vitamin compleses
sold over the counter i diug stoies, and a gnllible public of
self dingnosticins and self prescribers now take vitamins for
what the public has learned to eall ““borderlime deficiencies ™/

In calling attention to the abuses of meotime acid therapy
that have been foisted on the medical profession and an un
suspecting publie, T have no intention of discounting the value
of meotinie acid 1s 2 speafic n the treatment of pellagrn  On
the contrary I am convinced that a defieiency of micotime acid,
the pellagia preventnve factor m vitammn B compley, 15 the
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escent1nl factor m the production of pellagra and that meotinic
acid should be used 1outinels 1 the treatment of pelligra T
belicve that the neotinme axd e11 will enduic and that the next
problem 1n pellagia reserch 1~ to prove the nature of the under
Lymg factors hoth extrinsic nd intninae, m the so ealled
endemie, aleoholic 1nd <econdary tyvpes of pelligra

Nicotime Acid Dosage —IF1om 100 to 250 mg of micotinie ac1d
a dw, dinided mto from hve to ten doses, tablets of 20 mg o1
50 mg, each, will clear up 2l the «vmptoms of the average un
complicated ense of pellagriin 4 few divs  Imptovement m
the 011l gastromtestinil nd newologic mamfestations of the
werage case of pellagiy mwy he expected withmn twenty fom
homs, ind m a few duvs all the ~ymptoms, ncluding the
ervthematous rash will subade Tt there 15 ho nnprosement
i two o1 three davs the dose <hould be mcieased to 200 mg, or
t0 500 1n ench twenty four howrs  Where there ate deep seated
uleerations 1 the month wmd sceonduy mnfection of the skin
lesrons, 4 longer time and often 1w ger dose of nicotinie 1ead will
be required for healing It <hould he stresced, however that
while meotinie acxd will clem up the ssmptoms of peliagia, 1t
13 mnportant 1t the <ame time to presciibe an dequate well
balanced diet, 11ch in all the vitamns hec wse the permanent
cure of the patrent depends upon an 1mprox ement m s general
state of nutrition

The dosige of 100 to 250 mg of mcotimc acid should be
contimued for two or threc weehs, when 1f the patient 15 getting
2 pellagra cuative diet ind he 18 increasing m weight wnd 15
guning strength the dose may be dimimshed 50 per cent, omut
ting one half the tiblets, cvery other dosc  When the pellagim
s guned to his normat m w c1ght and has reguned his strength
sufficientls to 1etmin to his reulu oecupation, a prophslactie
dose of 50 mg morning and evemng should be continued tor
two o1 three months Tt the pellagrin for economic rensons en
not have a pelligia preventive diet the meotime acd <honld he
continued indefimtels 1 prophylactic doses The average mun
tenance dose after rceovery 1anges hiom two to three 50 mg
tablets (100 to 150 me ) 2 dw

Wiule f1om 100 to 230 mg of meotinic aard a day 1s 1equired
m the average cie of uncompluc ited pellagr i, the dose 1n



410 CLINICAL PELLAGRA

each wndividual case must be determined by the physician  If
the pellagrin 15 fairly well nourished and of the ambulatory
type, treatment mav be begun by giving one 50 mg tablet three
times a day after meals If the patient shows 1mproyvement in
twenty fowr hours, that dosage should be continued If there
are 1o signs of improvement within two days, the dose may be
doubled by adding a tablet three hours after meals, and two
days later 1f there 15 no 1mpros ement, one 50 mg tablet should
be given every two hours day and mght until ten tablets (500
mg ) are given in twenty-four hours  Spies prefers to grve small
doses at two hour intervals 1ather than larger doses two or
three times a day

F1equent and laige doses a1e 1equuzed m the acute and severe
cases of pellagra to mauntain the nicotimic acid content of the
blood at noimal, o1 higher than normal, levels, because m such
cases 1t 15 probable that lepatie insufficieney eists 1n such
degree that the pellagra curative factor 1s not stored m the
liver, and 1t has to be 1eplemshed at short mntervals Besides,
m grving the smaller doses every two o1 three hours, there 1s
less Iikelthood of 1eactions

Nicotimic Acid Reactions —Nicotinic acid 1eactions are muld,
consisting of flushing, and a burmng sensation or itehing of the
face, neck, and upper part of the body Sometimes there 1s
itehing of the whole body  No seilous reaction from the use
of meotinic acid has been reported Ruffin and Smth found
that very uncomfortable effeets followed the use of 1,000 mg
duly doses of meotinic acd when given to healthy college stu
dents The symptoms they observed wete ‘ m uked mental de
pression, eprgastiic distress substermil oppression, headache,
nauser and vomiting *’

T have obsersed that the meotimic acid 1eaction 1s less hihely
to oceur 1n severe cases of pelligra than in the subelinieal c1ses
This may be 1ccounted for by the evident fact that in ncute and
severe pellagia the mcotmie acid content of the blood 1s low nd
the patient does not get n ov erdose with the added nllcutm]xg
acid, whereas 1n the noimal persomn, or those with only mtl]e
degrees of meotmic aad defierency, the ndded dose ruses th
nicotmic acid content of the blood to the level at which reactions



SPECITIC THEPAPY  MNICOTINIC ACID AND LIVEP 411

occur  The analogy of the do<ige of m<uhn for diabeties and
tor normal peisons mav be cited  Ten umts of msulin given to
the normal person when fasting will produce hyvpoglyecemie
<ymptoms, because 1t 1dds enough wsulm to the normal en
dogenous msulin content of the blood to give lim an overdose,
whereas 30 to 60 umts of subin given to the severe diabetic
will add to Ins comfort and enable lum to metibolize an ade
quate diet

Ruffin 1nd Smith Spies Svdenstricher nd others hive noted
that a nicotime acid 1eaction 1~ more likely to occur when the
diug 18 given ntravenousls  In order to prevent reactions
when nicotimic acid 15 given mtravenously, T buffer 1t with
dextrose m normal salt <olution  The contents of an ampoule
containing 50 mg, o1 100 mg, of nicotinic acid 15 added to 500
to 1,000 c ¢ of 1 3 or 10 per cent ~olution of dextrose in normal
salt solutions, with nstruetions to be given mtiavenously and
slowly

Sebrell and Butler hive observed reactions from nicotime aead
1 doses a~ low 4~ 30 mg 1 das n the continued treatment of
pellagrn It may bhe that a< the pelligra patient improves the
meotime ace1d content of hus blood 1+ raised and that the added
dose will raise the mcotmnie acid level to the pomnt at which a
reaction will oceur, just as the diahetic convaleseing from an
acute infection will have reactions on the <ame dosage required
to prevent hvperglvcerma and glyeosurin during hus illness

No reference to the relative frequency of nicotime acid reac
tions occurring when given on an empty stomach, or after cat
ng, has been found 1n the multitude of articles on meotime acad
therapy 1n pellagra, but 1t <eems probable that when given
before meals 1t will be ahsorbed more rapidly and the full effects
obtuned quckly, whereis if grven after meuls, there 1s little
bsorption from the stomach and as <mall quantities of meotinie
acid mixed with food are emptied into the imtestines at one
time, 1t 15 ab<orbed less rapidly and the nicotinie acd content
of the blood and liver 18 mantamed at a lower level If this
reasoning 1s not fallacious 1t would seem that meotime 1c1d re
actions should occur oftener when given on an empty stomach,
and tht if one desires rapid results from a given dose of nico
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tinie acid 1t should be given betore meals, ind when the stomach
15 empty It 18 probable that 1eactions would he less Iikely to
occur 1if the micotinie acid tablets wue grien atter meals It,
therefore, would seem adsvisable 1 the ay ernge case of wn
complicated pelligra withont nanseq, to adnumster micotinie
wad after meals

Spies, Svdenstricher John Youmns ind others have found
tht meotmie nad umde 1s eftective 1n the tieatment of pellagra
without producing 1eactions For that 1eason Youmans prefers
using meotinie acid wmide to meotime aad in the treatment of
pelligi1 The dos1ge 1~ the ~ame, but mcotinic acid amude costs
the patient two and one half tumes as much as meotinie 1c1d
For that 1eason 1ts use 15 almost prohibitive to the average
pelligun, except when treated i an endowed hospital  Nico
tinme neid unde 1 dispensed 1 tablets of 50 mg each and in
1 ¢ ¢ ampoules each contaming 0 mg of nieotinie 1e1d ande,
for parenteral ne

Nicotinic Acid 1n the Severe Cases —In the acute and seivere
cases of pellagiy, putieululy when ascociited with punful
stomatitis, vomting, diuihen, mental svmptoms, and emacin
tion, meotime wid should be adnumistered ntiavenousty in §
o1 10 per cent glucose 1n normal salt solution  Ampoules con
tuning 50 mg and 100 me of micotinic nexd ue on sile at all
diug <tores It a reaction occwis fiom the puenteral use of
nicotiie ad nieotinie wad wmde should be substituted It
mav be added that gliss contamers holding 500 cc and 1,000
ce of 5 and 10 per cent gluco<e <olutions are also on the market
and <hould he used by the general prictitioners md m all hos
pitale eveept in 1 uge hosprtals equipped to prepare mnt1ayenous
colutions  Few lospitils, except those connected with teaching
mstitutions, a1e equipped to prepare such solutions, wnd unless
glucose solutions for intrayenous use ue scientifienlly prepued
severe 1eactions will be frequent

The acute and ~es eiely 11l pellagra patient, particulnily when
there 15 associated 1omiting and diarshen, 1s mote or less de
hndrated Tle therefore needs flards and sedium chloride  Un

less theie 18 cardine weakness he should have 1,000 ¢ ¢ of 3 or 10

per cent glucose <olution m salime mtiavenousls every eight
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houts or 500 ee every four homs The contents of a 50 mg
nmpoule of meotinie acid may be added to the nt1 1wenous ~oln
tion Tf the mtravenous dextiose 15 given only everv eght
hours, the contents of \n ympoule contumng 50 mg nieotinme
aad may be given intiavenousls and slowly with 2 luge glass
syimge fom hours 1iter the doses grven in the glucose solutions
If the 30 mg doses mtravenousls do not immprove the condition
of the mouth and tongue, o1 1f they do not decrease or stop the
vomiting, diatthea, wnd mentil ssmptoms within twenty fown
honrs, 100 mg doses of nicotinie acid m salt solution, preferably
dispensed 1 unpoules <hould be substituted for the 50 mg
doses  Sydenstircher reports one cise of severe pellagia in
whieh he used 1,000 mg 1 dav waithout improvement It 15 m
teresting to note that Svdenstricher’s patient wath seveie pel
lagta who failed to 1espond to nicotime aeid was cured by the
use of livel extiacts parenterally

The Nicotmmiec Acid ‘‘Honeymoon ’’—Nicotinte acid therapy
may he enjoying 1ts ¢ honevmoon’’ 1t this time, and with more
experlence 1 treatmy pellagya with the new speetfic the *“magie
cures’’ will he less 1m ¢vidence  Aheady micotimie aud unide
15 epliemg ncotinie 11d 1n the trentment of pellagrn, beequse
1t 15 Jess likelv to produce 1ewctions  Neither meotinic aad, nor
any other diug will cure ¢very c1ce of pellagin For nstance,
m pellagra seconduy to cancer ot the gistrointestinal trnct, or
of the liver, 01 to uleertive cohtis, or to other disease m which
there 1s nreparible pithology the use of meotime acid may
give temporary relicf from the o1 U gistromntestinal and other
symptoms ot pellr 1, but 1t will not cure the patient

There 15 a greit deal more to trevting pellagra than giving
nmeotime acxd It i~ the duty of the phvsicin who treats pel
lagra to find the undeilving tactors which have produced the
miecotime acid deficiency, and remove them It mav be that de
fizency 1n diet, 01 gnstromtestinal mfcctions o1 mfestations, o1
alcoholism, o1 some other factor which causes gastize and hiver
msufficiency, 15 the primary cause, and unless the patient can
change is habits of hife, o1 the pimary disease can be cured,
the use ot nicotinic acid will grve only temporuy 1elief of svmp
toms and will not cure the patwent
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There has been so much newspaper publicity on the ““magie
cures’” of pellagra by the use of meotinie acid that the ay erage
layman believes that the cure of pelligra consists i taking 2
few doses of the new specific  While nicotimie acid should be
used routinely 1n the treatment of pellagia, the physician should
explain to hns patient that s hope for a permanent cure hes
in changing lus eating habits and 1 so regulating his Iife that
he can be 1estored to permanent health The use of micotime
acid 1n the treatment of pellagra does not lessen the importance
of diet 1n the treatment of the disease Indeed the dietary man
agement of pellagra 1s more 1mportant than the use of mieotime
acid 1n the permanent cure of the disease

The Cost of Nicotinic Acad —The medical profession and man
kind 1n gencinl owe much to phaimaceutical manufacturers
who mwuntun, at great expense, research chemieal and nuti
tional Inboratories Diug manufacturers spent lnige sums of
money 1n svnthes1zing nicotinie acid and 1 providing research
woikers with the diug for experimental purposes They also
devised methods of manufacturing mecotime acid on a large
scale, and 1t hias cost Inige sums of monev It was to be ex
pected that the fiist batches of micotinie acid manufactured
would be very expensive, but it does <eem that at this fime,
considering the enormous quantities sold i the last two yenrs,
the cost to pellagiins, most of whom have not the money to buy
food, 1s inordinately lngh

On January 26, 1940, the date on wich this chapter was writ
ten, the wholesale and 1etail piices of nicotinic acid tablets and
ampoules in Birmingham wete s follows

WIIOLESALL COST TO PELLACTINS
20 mg tablets ¢ 60 per Lundred 20 mg tablets  $ 00
50 mg tablets $135 per hundred 50 mg tablets  $203
100 mg tablets $- 70 per hundred 100 mg tablets $405

Vieotwnie Acrd Ampoules
W HOLESALE COST TO PELLAGFINS

100 mg 1 10 ce $1 80 per box of six 100 mg m 10 ec $270 per box of stx

The severely 11l poverty strichen pellaginw ho tahes 500 mg,
ten 50 mg tablets, of nieotmic ac1d a day has to spend twenty

cents 2 day for the wmount requited to contiol lus symptoms
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In addition he has to buy dilute hvdiochloriec aexd and other
drugs needed to treat various svmptoms and complications, not
to mention the cost of the food which 1s as necessary as the nico
time acid to complete the cure of his cise  After the svmptoms
of pellagra substide, the poor pelligrin has to spend an average
of ten cents a day for several months for micotinie acid besides
the necessary food to mamtamn health until he 1s completely
cured

The acute and severe cases of pelligia are seen largelv in
undernonrished mdwvidunls who have peliagra beeanse they
have not the monev to buv the proper tood It 14 1n such cases
that meotime qeid has to be admimstered mtravenoush, and
sinee 600 mg of nicotime acid 1 amponles coct the patient $2 70
1 dav, its use 15 prolubitive to most pellagrins, exeept 1 en
dowed chants hospitals

Preparation of Nicotinic Acid for Parenteral Use —The cost
of mcotinic ae1d solutions for parenteral use may he redunced
by about 73 per cent if the phyvsician will buy the nmeotime acxd
powder and make his own <olution aceordin,, to the experience
of one geneial practitioner  Ruffn and Symth in the Southern
Medical Journal, January, 1939, outhne 2 simple method of pre
paring solutions of mcotinie acid 1in normal saline <olution Tt
15 15 follows

‘ The parenteral solution was prepated by dissolsing mcotinic aeid
m normal saline solution so that 1 ce contaned 5 mg This was
sterihized by boiling or autoclatinz since 1t has been shown that nico
tinie acid 15 heat stable  For mntramuscular use the solution was mnjected
undiluted and produced only shght discomfort There was no local
reaction  When used ntravenously the solution was added to 500 cc
of 5 per cent clncose 1 normal saline and admmstered slowly

Ten cubic centimeters of this solution 1 saline will contain
50 mg of micotime acid which may be given tramuseularly,
or intrivenously, 1t mtervals of from three to six hours in the
severe cases of pelligra, until the pitient ean take the meotime
acud by mouth

It 1s hoped that the manufacturers of meotmic acid will be
willing to reduce the price of tlus specific drug to a class of
patients who have not the money even to buy food If not, 1t 15
suggested that the Umited Stites Public Health Service and
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State Depaitments of Ilealth buy mcotime acd 1 luge quantt
ties and dispense 1t to phyeicinns fiee to he admimstered to
needv, 01 to all pellagrins, as 1s now done with aisphenamine
in the eme and prevention of syphilis I would reiterate, how-
ever, that T do not helieve nicotinie aeid should be dispensed m
la1ge quantities to all tlte mhabrtants of anv section m the South
as was done with veast T do belicve, however, that the State
Departments of Health or United States Government 1ehef
agencies should provide meotmic acid m pellagia curative and
pellagia preventive quantities to hnown mdigent pelligrins

Cheap Laver Products —It 15 prob thle that twents cents @ day
spent for hiver and other good food will provide enough of the
pellngra proteetive factor to muntain the comvalescent pel
lagiin 1n health o1 until he can be 1estored to health and be
come self supporting again  Befoic the nicotinie 1eid e11, I had
poor patients who could not prv for liver extraets and who wele
Irving 1n the conntiv ind could not buy fresh hyer, who have
cured themeelves of pelligy, sprue, and permcious anemua by
citing a ten cent enn of Armow’s ““liver sausage sprend”’ 2 day
Some of them h e mamt uned then health and have hept then
blood count up to normal for ~cyernl vears on 4 ten cent ean of
Iver vday  Grocers <ell 1 dozen cans of Armour’s “liver s
sqge sprexd’’ for minets eents to such patients, so that 1t actualls
costs them eight md one hlf cents per day to cine and proteet
themsely e« from pell1gta, sprue, 01 pernicious anemia

Yeast —The 3 1lue of veast 1n the treitment of pellagra has
been <o exploited 1n newspapers and magazines that the patient
who cor1ectly, o1 1ncorreetls, has diignosed Ius case as pellagit
usually has been tahmg veast for some time without relief of
<vmptoms before he consults 4 physiaan It may e wlded that
mans people who hive pelligiaphobia, without 2 symptom of
pellagin, have tiken veast without benefit, hefore they seeh
medical 1ttention

T admit with some degiee of prade that T have used very Iittle
yeast 1 the treatment of pellagia, for the 1eason that I beheve
that the 8 hnown component factors mn vitumn B e so wideh
distibuted 1n cheap and easily accessible foods, that usually
1t 18 not necessuy to presciibe expensive commelcial coneen
trated prepuations of vitamms in tieatmg the meat majorts
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of vitamin defietency diseases, indluding pellagt I also beheve
that the most enthusiastic ot the veast adsocites have reported
no better 1esults from the use ot veast than have many physt
erans wlo by renson of experience and obsert ution, hve de
veloped some degite of ‘sales 1esitanee’” to commerciahized
preparations that ‘‘cure disewes by magie” If yeast 15 a
speeific m the treatment of pellagia, many yeast taking pel
lagiins would never have consulted then physiwann

It has heen demonstiited besond anv 1easonable doubt that
veast 15 110l 10 vitanun B, ineluding ncotimie 1ad, but pellagra
usully 18 2 elnonte condition the cure of whieh depends most
upon teacling the patient to ext food< with 1dequite vitamin
content, and when the physicin presciibes veast, the patient
who hns 1end of  the magie cures of pedlrgr i by yeast’’ feels
that 1t 15 not <o necessrvy to follow the diet when he can cure
Timself with veist  The <ooner pellacrine and physicians who
trent them, forget Wout veast and the wooner the pellagrin and
his doetor realize that yeast never enred A case of pellagia with
out the use, and the long contmucd use, of food adequate m
cubolndiate, protemn, and £1t eontent and 11ch m all the vata
mins, the better 1t will be for the patient who has pellagra In
this connection I would 1gun <tress the fiet that there 1s more
to the treatment of pelligra than using veast or micotinie acid,
and telling the pellagrin to eat a well balanced diet  There 1=
no disense which tests the skall ot 2 phyvsieiin more than pel
lagra It should be remembered that vcast 15 not a nedicine
but that 1ts uee m supplying the vitamin deficieney 1n pellagra
1s really a pat of the dietary manigement

If the physicinn feels that he must pre<eribe veast, the dosage
usually 15 two level teaspoontuls, the equivalent of 15 to 30 Gm
of dried hrewers’ veast, thiee to six times 2 dav

The diets preseiibed 1n the treatment of pellagia as outhmed
under the dietars management contun adequate amounts of
micotime acrd and thiimin  In the chapter on ““The Prevention
ot Pellagra®” hists of foods rieh 1n nieotime ncad, the pellagra
preventine fictor and other component factors mm vitanun B
comples are given

Thiamin Chloride (B,) 1 Pellagra —Spies and other chm
cians with large expetience 1n treating pellagra hase found that
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sitamun B, (thamin chlonde) deficiency ewists with micotime
aad defierency m pellagiins and that 1t 15 necessary to admns
ter thiamin 1 order to complete the cure 1n many cases of pel
lagra  The fact 15 that most physicins who treat pellagra also
use thiamin 1n addition to the mcotime acid needed to clear up
the pellagra symptoms The cost of thiamin also 15 an item of
tmportanee to poor pellagrins in addition to the expense of using
nicotime acid

Spies, Blankenhoin, and their assoctates showed that aleo
holie polynemitic 15 ehimenlly and pathologically the same as
the polvneuritis associnted with endemec pellagra In a more
recent studv, Spies, Chinn, and J B McLester found that the
polvneuritis m 31 cases of endemic pellagra *“disappeared fol
lowing treatment with a well balanced diet supplemented with
large amounts of vitamin B complex ’* Spies and Aring showed
that “‘the pun and numbness assoeiated with siv eases of
pellagra (two endemie and four aleohohic) remitted promptly
following treatment with crystallne vitamin B, In three of the
cases meotinie eid produced rapid healing of the mucous mem
brane lesions ”’  Williums ind Spies advise that vitamin B,
should be used 1n the treatment of polyneuritis of endetme nd
aleoholic pellagra

A favorite method of admimistering thiamin chloride (B:) 1s
in ampoules contaming 3,000 international umits of vitammn B,
The contents of one o1 two ampoules are tdmnistered paren
terally 1 dvy The wholesale cost of a hov of siv thiummn
cliloride ampoules 1s $1 35, and the *‘fair price,”” retail, cost to
the poverty stricken pelligrm 15 $203, from thinty five to
seventy cents 4 dvy for an adjunct to meotimie acad m the treat
ment of a poor nndernourished pellagrm w ho has not the money
to buy sufficrent food to heep hum 1n health

When thianun chloride 18 adnumstered orally 1t wsually 1s
combined with micotime acid, the pellagra preventrie factor,
formerls called B or vitamin G Each capsule contains €333
mternational umts of B, (1 mg of thiamm chloride) and 40
Sherman umts of sitamm B (G), with other factors of vitamin

B comples from lrver stomach concentrate ’’ In order to give

an adequate dose, 2t leist two capsules of vitumn B complex
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must be given three times a day  The cost, *“fur price,”” to poor
pellagrins 1s s follows

WHOLESALF PRICE ¢ FAIF PPICE  (RETAIL)
40 capsules $ 120 40 capsules $ 130 (41 cents each)
500 capsules $1188 000 eapsules $1792 (3% cents each)

Few pellagrins can buy 500 B complev eapsuies 2t a time
Therefore, 1f six of these B complex cipsules are given a
dav, 1t costs the poverty stricken vietim of pellygia twenty
seven cents a day, hesides the dilute hvdrochlorie acad and other
drugs winch may he needed to treat svmptoms and complica
tions 1n addition to adequate food

I would 1emund the manutactwiers who make exorbitant
profits selling mcotime ac1d, thiamn chloride, and other vita
mins, of the Latin proveib ““sertbum sat sapient: ”’

Riboflavin Therapy —Aiihoflivinosis, described by Sebrell,
may be 1 serions comphic ition of pellagra It also may oceur as
n separate disease entity  Fissures in the corners of the mouth
and a dirty pigmented eruption over the alae of the nose sug
gest mboflavin deficiency  When that occurs in the course of
pellagrq, riboflavin mav be admmstered by mouth, if the pa
tient 1s not very 111, but 1f evidences of ariboflavinosis occur n
2 severe case of pellagra, ribofivvin should he admimstered with
nicotime acad, mtravenously

Riboflavin for o011l dmimstiation 1s dispensed i capsules,
each containing 1 mg  One or two capsules after meals three
tines 2 day will be necessary to clear up the svimptoms in the
mld cases of arihoflavinows, either associated with pellagry, o1
when 1t occurs as 2 sepaiate disease entity  The cost of ribo
fiavin to the average pelligrin 15 prolubitive, except 1 n en
dowed hospital Twenty five capsules of riboflavin cost the
druggist $250 If 6 mg a day are given it wall cost the poor
pellagrm $1 08 a dav, which when dded to the cost of mcotime
ae1d and thiamin chloride makes 1ts use out of the question m
treating the verage cnse of pellicra, comphieated with aiibo
flvimosis

Anboflavinoss 1 a severe (e of pelligiiis 2 serlous com
phieation, requiring the mtr v enous adnmmistration of riboflavin
Riboflavin for mtiavenous use 15 cdhspensed in 2 cc ampoules,
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each contamming 10 mg of uboflaymn  Bich wmpoule costs the
patient 50 eents, making 1ts nse prolubntive to the average per
son who has pellagia Tt 1s probable that the ¢ost of 11hoflavin
will be 1educed, as arthoflay mosis 1s 1ecognized more frequentls
and as theie 1s mereased demand for the diug

Laver and Liver Extracts m Pellagra —The addition of Iner
to the diet of pellagiins used sinee Minot and Murphy * epoch
malang discovery that peimicious anemia mav be cured by eat
g liser, 15 one of the most important ads ances that have heen
made 1 the therapy of pellagia  The use of liner and liver
extracts mn pellagia 1s speeific therapy since they povide nico
tmic aerd plus many other factors which prevent permicious
anemua and allied nutiition il diseases

Boggs and Padget 1epotted a large seres of e<es m which
the liver diet wa~ used in the tientment of pellagra The fol
lowing exceipt fiom then repoit shows 1emarlable results from
the use of liver in the treatment ot pellagia  They said  ““In
1928 a liver diet was first emploved, and since that time has
been used 1egnlmly  There has heen no other ehange 1n the
method of treatment Not onlyv has the percentage of 1ecovernies
been gieatly mereased, hut the average sty in the hospital has
heen 1educed We have used Iiver extiict i only 1 fen cases,
but have found 1t fully as effective as Iiver 1tself 7

Ruffin and Smith ciedit Voegthn as having used Iiver m the
tieatment of pellagia m 1914, and Ramsdell cites Goldberger
and Sebiell as having used liver evtiacts i hwman pellagrn
They regarded the cmative effect of Iner extiacts mn pellag1i
a~ due to the pellagia preventine factor then ealled vitamm G,
which 1t contuns  We now know that Iner contuns mieotimc
weid the peilagra preventive factor

Ramsdell, 1n Dallas, Texas, hegan uang Iiver extract puen
terally 1in the treatment of pellagin n 1932 Te used 2 ce of
Iner extiact (No 343, Lally) mtiamuscul uls once 2 day m 23
enses nithout a deth  The patients were hept m bed on 1 gen
eral diet with no medication except the Iiver patenterally

Ruffin and Smuth treated 40 cases of pellrgr, m Duke Unt
versity Hospital in Dham, North Carohnn, with the use of
Iiver extract, given otalls and puenterally  Thet found that
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m agueons extract of liver (Valentine’s) given by mouth not
only eued pellagra but prevented its 1ecuizence 1 patients who
after tretment were (vposcd to sunlight  Thev found that the
use of Irver extrut puentarlly was eftectine only putidly
curing pellagry Ruffin md Smuth condude that the hyvey en
tract used puenteinlly doe~ not contain all the pellngra pre
ventive substances as does the wqueous liver extiact of whole
Iner (Valentine’s) nced oinlly

Millov m an uticle on* The Relations of Pellagin to Permi
crous Anemia ” published 1 1929, 1eported two eases of macro
evtic anemia in pelligrns who were cured of hoth by the use of
Iiver

Fresh Whole Liver —Whole Iive1 1 the best soutce of all the
vitamins - According to Svidenstricher edible whole liver eon
tuns 1 much 1s 23 ny, of nicotime 1e1d per 100 Gm o that 1n
feeding pellagtine liver they we getting nicotinie acd therapy
m addition to other vitamins, mdduding thiwmim riboflavin, and
vitamin B, which not only controls 1eproduction hut 15 mdis
pensable for genel U nutrition Whole liner al-o contans the
liematoporetic factor which will prevent o1 control the anemin
so often seen in pellqia

Most of mv pitients with palligin paamaous memin and
sprue lihe hiver, mnd thes eat it two o1 three times 1 day until
they aie cuzed elimcily  They e then mmpessed with the
mmportanee of eiting liver thice v wech for the rest of thewr
lives  Many patients who do not like liver cultivate the taste
for at, but occasionally a pellagtin 1etuses to et hiver, nnd 1t
become~ necessary to use liver extiicts puenterally

The 1emulkble care of whit wis thought to he 2 hopeless
c1se of perniclons nema by the use of ealt bheef, or hog hiver
m 1 patient who <t had pellagiyin 1816 then the sprue syn
drome, and finally developed pernicious anemia 1n about 1920,
W15 convineing that in liver we have a potent agent 1n the ther
iy of all three dice1ses  This ease was 1eported m 1927 Since
then liver has been added to the diets of all eases of pellagra
and sprue tiented n the Seile Hariis Clime  The patient re
ferred to was 1 well nourished wealths planter who was cued
of pelingr: m 1916 on 1 well balineed low carhohvdrate, igh
protein, rich vitumm diet A few veus Iata he had sprue with
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pronounced anemia, and later deyeloped ty preal perniclons ane
ma  He was able to buy Liver, winch he lilhed and used ey ery
day, and kept 1 perfeet health until he was Lilled 1 a storm m
1934

Sprue and Macrocytic Anemya Cured With Liver and Iaver
Extracts —Another diamatic cuire of a cace of tropical sprue
with macroevtic anemia by the use of liver may be men
tioned  This case of <prue presented the svmptoms of a mod
erately severe case of pellagra, without skun lesions, and the
treatment was the same that has given smular results 1n severc
cases of pellagia  Fo1 that 1eason the ease will be reported n
detail

A lovcdy woman ged 30, wife of 1 Army officer who had been sta
tioned m the Phihippines, doveloped sore tongue, ninsea vomiting
mushy diarther pronounced anemii marhed weakness loss of flesh,
nervousness and mental depression  She liad heen treated for amehbie
dysentery seviral fimes without mmprovement She had grown worse i
the last few weehs ind her conditton was constdered serious when she
was admitted to the Iighland Avenue Baptist Hospital on Moy 4, 1935
Her haght was five feet and she weighed 75 pounds at that time  She
compluned of 1 very sore mouth, nause1, vomiting severe diarrhea,
prostration and mentl depression  She appeared anemie and her shin
had the lemon sellow tinge of permeious anemia  Her hemoglobin was
45 per eent, red blood eount was 2 000 000 white blood eount 7 000, and
smears for malami were negative Lxammation of gastric conmtents
showed achylia  Repeated exammnition of warm specimens of feces were
negative for Indamoeba Tustolytica  Her stools were Jarge, fomy md
mushy  contaiming mueh fat

¢ She was gnven 1 blood transtusion, and 1000 ee of 10 per cent dex
trose 1 saline ntravenously evers 8 hours and no food was given by
mouth for 24 hours, she also was eiven 3% e¢e of liver extract m the
glutenl museles duls for 3 days, then twice'a wech  'When she was able
to retam food she wis given one tewpoonful (4 ec) of dilute hydro
chlore 2¢1d 1n il with meals and 3 hours fter meals THer food was
mereased until she was taking about 4,000 calories of a moderately low
carbohydrate hugh protemn diet, with a banana and milk 3 hours after
meals and ornge juce every 2 or 3 hours 1f awahe at mght  She hiked
Iner and was gven fresh cooked liver for her noon meal (dinner) and
cwmed hiver for suppet, wmd the hiver cxtract parenteralls was dis
continued  She returned for 1 chech up m February, 1939  She re
ported that she had guned 29 pounds and had been 1n excellent heaith,
her eheel s were rosy and she presented the picturc of 1 normal, attrae
five vigorous woman Her hemoglobm wis 75 per eent and her red
blood count was 4,000000 Lyummation of her stomach contents
showed nehvhia  The dilute hvdrochloric neid m 4 glass of milk with
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meals was eontmued She hid grown tircd of liver and liver extract
parenterally twice a week was continued

A 1eport 1ecens ed from her on Febiuary 5, 1940, sud that she
had continned 1m excellent health, but ¢ince she had guned n
weight (43 pounds, tot1 weight 118 pounds), sh¢ was begm
ning to fenr obesity

Canned Liver —The <uggestion was made to an indigent
sprue patient, who had a 1ed gluzed tongue, mushy dinrrhea,
and whose hlood count was about 2,000,000, that he try cheap
canned liver He found that he could get Armour’s “‘liver
sausage spread’’ 1n ten cent cans at 90 cents per dozen, and he
ate 2 can 1 dav for o number of vewus Ile made v 1emirhable
recovery  Ths blood ecount went up to $500,000 wmd he in
creased 1n weight from 10734 pounds to 162 pounds He later
left off the eanned Iy er and lus blood eount dropped to 1,000,000
A number of anemie patients with pellagra or <prue, who were
not able to buy Iiver extiacts, hive used this cheap eanned
hiver with excellent 1esults It 1s admuitted that the results from
usng ¢ wned liver hive not been studied 1 2 large sertes of
cises of pelligra, but the elmic1l 1esults 1n 1 number of cases
have heen so favorable that ¢ inned liver 15 adviced as the one
most important article of diet for the pell igrin where fresh
liver 15 not available

Recent articles on pellagria by mamy wuthors all over the
world where pelligrn has heen found show that liver, or liver
extracts, has heen used extensively, and that its use 18 dis
plaemng yeast therapy rapdly

There ean be no doubt but that many chmeiins have been
using hiver 1 <ome form in the treatment of pellagra since
Minot and Murphy’s diseovery, m 1924, that the free use of
hiver will cure permcious wnemia  The same hiver diet used m
pernicious nemin will also cure pellagri and sprue

T behieve that whole fresh iver, or cmned hiver, 1s the best
soutce of the pellagrn preventive factor because 1t 1s rich
ncotinie acid and all the other vitanuns needed to prevent and
cure pellagtn  Another reason whv whole Iiver 1s preferred 1n
pellagra 1s that 1t 1s one of the best 1 ulable sonrces of protein

Aqueous Extracts of Whole Laver —Ruffin and Smith dem
onstrated that the aqueous extract of whole liver (Valentine’s)
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will eme pelligia 1 cises i which the extricts used paten
tetally have faled It must he enen m 1dequate doses, 90
ce (6 tablespoonfuls) 1 day for fiom = weeh to ten days
m attieks, and fter the <ymptoms subside, 15 ec (1 table
spoonful) after each meal (thiee times 1 dav) should be con
tinued for severil weeks Occasionally patients object to the
taste of liver extinet and picfer to take 1t m tomato Juice,
orange juce, ot muh

Liver Extracts Parenterally —The parenteral use of con
centiated hiver extracts 1s indicated when patients will not et
Irver, o1 1efuse to take the aqueous extiact of whole hiver by
mouth, o1 when there 15 nausen  Liver extiact when grven pu
enterally <hould be injected deep into the gluteil museles 1t
the mjections e punful, 1 ot 2 cc ot 1 per cent solution of
noyocaine mav be 1dded to the hver extract, or mav be mjected
mto the museles with 1 <mall needle hefore the liver extract
15 given

There are 2 number of Iiver concentiates minufactured by
1cinble pharmaceutical houses, but T hive used Lallv’s concen
trted Iner extiact 1n 10 ce impoules mote than any other
<mmular prepution When used for mncrocviic anemun the
dosage 18 3V ¢ ¢, one thud of an ampoule, dulv for thiee days,
then twice 1 week, but when gnen duning an attak of pellagra
m which Iiver in-ufhiczieney seems pronounced, the contents of
a 10 cc ampoule should he grven once or twice daily, untl
there 15 1mprovement 1 symptoms In the <eveie cises of
pellagry when death trom acutc liver msufficiency seems m
mment, the use of luge doses ot liver extrit mav swve the
prtrent’s Life  When liver extrct 15 used, full doses of mico
timic aeid a1e not necessary, and the dosage mny be reduced
by one hf  If micotimic acid 1eretions ocem the drug mav
be left oft altogether when hiver extracts ate given In the
wevete cases of pellngia, mn addition to large doses of Iner ex
tract, meotime d 1 100 mg  doses <hould be given intra
venously 1 noimal « it <olution thiee times a day

The advantage of whole liver, the aqueous extract of whole
Iiver, and to a lesser extent concentiated liver extiact for pu
enteral use over nicotimie acid 1s that they provide all the vita
mms, and no doubt other umecogmzed substnces, whieh are



SPLCILIC THEIALY  NICOTINIC ACID AND IVED 423

needed to comht the Iiver msufficieney and the multiple avita
mnoses which are present m the gieat majority of eases of
pelingia  While nicotinic ae1d deficrencey 15 the essential etuse
of the symptom~ ot pellagiq, the pellngiin wsually 15 a sick man
m other 1espects Osler’s often 1epeated advice to Ins students,
to treat the whole patient m addition to the use of spemal
therapy for lns diseise certunly applies 1n the management of
pellagry, and Irver and Iiver extrwcts seem to provide the food
mnd medie ition necessary to cure the protean mamfestations of
endemue, 1leoholie, and <econdary pellagia



CHAPTER XXX
DIETARY MANAGEMENT OF PLLLAGRA

Treat the Patient —Lombroso’s epigram  ““There 15 1o dis
ease only the disea<ed’’ provides the key for the cure of pelln
gra Tieat the patient by building up his bodilyv resistance to
overcome the disease In a laige propoition of the mld eases,
rest and an adequate diet will be sufhcient, without the use of
nmcotmie veid, to relieve the svmptoms i an attack, but the
physieran’s duty 1n treating pelligra does not end with hus
patient’s convalescence He still 15 a pellagiin and should be
considered as such until two or three vears have elapzed with
out a recurrence of symptoms

Since a high carbohvdiate, low protemn, vitamnin deficient diet
15 1ecogmized as an 1mportant predisposing cause of pellagra,
a low carbohvdrate, high protem diet, rich 1n vitamins A, B
compley, C and E, consisting of mlk, eggs, meats, Irver m
particular, and a v riety of vegetables and fruits, seems mdi
cated 1n 1ts treatment This change in dict, if lived up to for
several weehs or months, 1s sufficient to cure the gieat majority
of cases of pellagr

Fluid Feeding —In beginning the treatment of pellagra, pu
ticularly when the diarrhea 15 severe, 1t may be hest to Iimt
the diet to strained frut juices and nfusions of green vege
tables, which leate no residue and do not ferment reachly  They
also supply needed flmds

‘‘Potlicker "’~~Rural physicians in the South have been cur
g diarrheas and dysentery with ‘““potlicker’’ and tender tur
nip greens for many vears It 15 a steule food rich n wita
mins A, B, wnd C, and practical expetience has proved it to be
efficacions 1n chronte diairhea among the poor 1n rural distriets
who have been lining on a lugh carbohvdrate, deficrent vita
mm diet  ““Potlicher’” also has heen found of value 1n treat
ing the diurhea of pellagra

Milk —Mlk 18 one of the most important articles of food m
the treatment of pellagra  Unless certun of the purits of the

120
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milk, 1t should be boiled, or pasteurized In begmmng treat-
ment, millk mav be given every two or three hours, three or
four ounces (90 to 120 ¢ « ) at ¢ach feeding, increasing 1t as the
diurhea subsides, to s1v 01 eight ounces (180 to 240 ce) and
as the patient convalesces, to 2 pint (500 c ¢ ) five times 2 day

Green Vegetables —Pureed vegetables, 1e, tmamp greens,
spinach, string beans, and othexr green ve getables, mav be added
for dinner nd supper  Soft cooked eggs, <criped heef, minced
chicken, 1nd tender liver and other tender meats which leave no
residue may be gnen from the begmmng of treatment

Bread -—Whole wheat bread, whole gramn corn meal bread,
and whole grun cereals thoroughly cooked mav he added to
the diet unle=s there 1« nausen  Cane sugir produets, including
svrup and desserts of all hinds are forbidden 1n pellagiq, not
only during the treatment, hut for months after all svmptoms
have subsided

The Banana Cure —The ‘‘banana cure’” for sprue has been
n vogue 1 the tropies tor manv years No other food except
bananas one every two o1 three hours duv and mght 1f the pa
tient 1= awale, 18 given for two or thiee davs, even when the
dirrhen of sprue 1s pronounced

Deeks adyoeated the use of binanas 1n the diarrhea of pella
gt as far back as 1 1910 Tt 1s importnt for the bananas to
be thoroughly 1ipe, after the starch his been changed into frmt
sugar for use in the treatment of dinirhen Bananis not onlv
provide a readily utilizable torm of cuubohydrate but they aue
tich 1n yitamins A, B wd C

I Lave used hananis in mv diets for the diarrhe of pellagra
for many vears, not as the only food but thiee or four 11pe
bananas 1 addition to frmit jwces and mulk, ve grven durmg
the twenty four hours The opinion prev-uls mong laymen
that bananas are difficult to digest, and 1t <ometimes 15 neces
sary to explain to pellagrins that 1 hard banann when the skin
1s hght yellow 1 color may be indigestible, but that ripe ba
nanas are oo easily digested that they we given to mfants when
only a tew months old

Diet 1n the Diarrhea of Pellagra—The tollowing diet has
been used suceessfully tor many vears m the treatment of the
diarrhes, of pellagry, and other diurrheas
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Diarrhen Diet in Pellagra

2 to 4 ouneces of stramned oringe Jurce, eanned apple juiee, or other
strained, unswectened, fruit juiees cvery 4 hours during the day, and at
night 1f awahe

Hot pothicher * o1 stramed tomato juice (hot or cold) may be sub
stituted for fruit Juice

3 to 6 ounces of pasteurized o1 bouled mulk every 4 hours day and
night 1f 1wal e, alternating with frut jutees gning frurt ymee or milk
every 2 hours

A small ripe bnana mav be @iven with the milk every 4 hours

Very tender, or pureed, turmip lewes (gieens) mav be gnen for
dmner and supper Hot stramed purces of spmach string heans, or
~Trcen pets or other beans mav be guven for dinner and supper

The soft part of corn bread or muffin bread made from whole zrim
corn meal, or a shee of whole wheat brend dry toast ent mto small
squarcs croutons may be added to the struncd vegetable soup at meals
A slice of whole wheat bread may be z1ven as hot milk toast onee or twice
a dav  The whole zrun cereals, ontmeil m particnlar, and milk or
cream without sugar, mav be given for breahfast or supper  Sheed
bananas or scraped apples mayv be added to the oatmeal and milk

Two soft cooked eeas for breakfast, tender meats preferabls calf liver
for dinner and cottage or Americin cheese for supper mas be added
two or three davs even 1if the diarrhea has not subsided

NoTe —W hite corn hread, white biead of any kind, grits, ind
other devitanunized foods are forbidden Cane sugn products,
mcluding 1ce cream, cake, pies and other sweet desserts, amd
syrups of all lands, ate not alloned Cofiee, teq, and the eaf
feine soft dimnks are prohibited The pellagrm who forgets the
sweet taste will get well quicher and will be less hikely to have
1elapses

Forced Feeding —After a few diys, 1 the patient improves
forced teeding <hould he resorted to even if theie 15 diarrhen,
becnuse 1mprovement 1n nutrition 1s most important m restor
ing and mamtaimng the health of the pellagia vietim

When the acute svmptoms have subuded m pellagin, 1t 15
best to prepate an mdividual diet list for each patrent, yarymg
1t to meet mdieations, and moditying 1t to <wit the av alible
food supply and the nutiitional needs of the patient It s not
enough to gwe a diet hist to a pellagrn, the physician should
wstruct other members of lis famly to see that he eats the
prescribed food Pellagrins chould be made to eat even 1f they

have no appetite
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After the fust few davs of preiminary dieting, 2~ outlined
above, 1 full diet 1= given, appronximating 4,600 calories 2 dav,
selected from the articles on the list civen below Not more
than one hnd of fimt, cereal, o1 meat 15 allowed at 2 meal,
though two or three different hinds of vegetables may be given
for dinmer and supper The followimng diet lList, with general
mstructions, my be given to pellagrous pitients who are able
finaneinlly to afford 1 varlets of food It may be modified for
the pellagiin who lives 1n the countiy and whe hns to choose
his duly food from only 1 few atticles of diet This diet 1s
practically the «ame ciet that I have used m treating pellagra
for thirty four vears

Forced Feeding Pellagra Diet Last
Breakfast

One Fruit 15 grapefruit oranxe or oran.e juice 1. eantaloupe
baked apple beiries peiches or any other fruit in scason

Onc Cercal Thoroughly coohed oatmeal or other ecreals and shiced
bananas or sliced peaches with milh ot cream no sugar

Eggs end Bacon 2 e.gs cool cd v wav execpt dried 2 or 3 shees
broiled bacon

Bread 1 slice wholc wheat hread toast one small graham flonr
bisemit or 1 corn meal mufin o1 1 small piece ot corn bread made
from freshly ground whole eorn meal

Lutter 2 or 3 terspoontuls
W 1 pmnt

Three Hours After Breahfast

Orne pint of milk and a ripe banana, or pexnut butter ind crachers

Dinner

Soup Ve etable soup or pothel cr

Green Vegetables (1 or 2 varicties) Large scrving of spinach,
turnip greens mustard reems, tender string beans cabbage
squash, eggplant okra corn, earrots cauliflower Brussels sprouts,
onions ete cool ed wrthout much grease Lemon juice may be
used treclv on vegetables after they have been cooked

Weat  T'resh lucr or canncd lver tender beet steah roast beef, lamb
chichen bacon, thinly sheed hoiled ham fish or ovstets cooked
without much grease

Potatoes  Baked swect potatoes and butter

Bread 71 shee whole wheat bread or dry toast or small piece of coun
try ground cor 1 meal bread or 1 small corn muffin 2 pats butter
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Wik 1 pint

Dessert  Peaches, baked apple, banana, or other frwit or berries with
milk or eream, ny sugar, cantaloupe ot hones dew melon, or small
prece watermelon, or other fruit descerts

Three Hours After Dinner

One pint of milk and a 11pe han g, o1 peanut butter and crachers

Supper

Laver  Fresh huer or canned liver or liver sausage spread
Protemn Vegetables, 1e  baked beans, butter beans, lima beans, field
peas, or Enghsh peas
Chees.  Cottage cheese Amectican or Swiss cheese
One Uncooked Vegetable Large serving of lettuce, eole slaw, fomato,
grapefruit Waldorf snlad ~ Mayonnaise or French dressing
Bread  One slice whole wheat bread or dry toast, or whole corn bread
Butfer 2 pats
Mk 1 pint
Dessert Orange cantaloupe, baked apple, or banana and eream
without sugar  Fiesh pmeapple or other fiesh frwit desserts
without sugar
General Directions —Meats should not be cooked too long They
are best broiled baked, or boiled Breads, cereals, potatoes, and other
starchy foods should by thoroughly cooked, and should be eaten spar
mgly  Milk 1s the one most nerly peifeet food, and the underweight
convaleseent pelligrin should drimk five pints (21 hters) a day until hus
weight becomes normal, then two or three glasses a day  Vegetables are
essential and two o1 Iore vareties may be eaten for dinner and tor
tuncheon or supper Raw segetables and raw fruts are essential toods
at least 1 raw frut and 1 raw vegetable a day should be eaten
Foods to Be Avorded — Fried foods, sjrup, pres, candies and other
sweets except those mentioned above No coffee, tea, coca cola or other
caffeine beverages No sweet soft drinks
Mastication —FEat slowlv, 2 good rule 1s to masticate each morsel
of food until no sohd partieles can be felt when the tongue 1s pressed
agawst the roof of the mouth
Drisking Water —Drink two glasses of cool water, after broshing
teeth on amsmg at least 35 hour betore breakfast Do not drnk ll‘l‘wre
than one glassful of water with meals, and one glassful % to 1 Ot“r
beforc dinner and supper In hot weather driik a glassful of water
cvery 1 o1 2 hours during the day
The Taboo of Toxms —The ahsolute taboo of tobacco n all forms
snuff eigarettes, e1gars, pipes, or chewing tobaceo 1s 1mportant  The use
of tobacco m any formr decrcises the appetite and disturbs nututloln
Nieotipe 18 1 toxm, pirtieularly harmful to undernourished ndrs 1du1>e,
1nd 1t destroys imtiative m pellagrins  If the mones which the averag
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pellagrin spends for snuff chewing and smoking tobaceo had been nsed
m buying food he probably would not have pellagra

The use of all forms of aleoholic beverages by pellagrms should be
mterdieted for the rest of their lives whether thev have the so called
endemie or aleoholic pellagra  Contrar to brewery propigandi there
15 not a vitamun m a heg of beex If all the money spent for beer,
whishey, and other toxie, narcotic habit torming alecholic beverages by
the mdigent (lasses who are prone to pellagra was spent for food, there
would be but hittle pellagre n the United States [f the pellagrin de
sires to bring on 1 recurrence of his symptoms, he should drink alechohe
bevcrages

When pellagra patients cannot have hospital treatment, they
should be questioned 1egarding the food that they ean get at
home, and 4 diet list 14 prepued from the food that 1s availible
It 1 necessary to be evact 1n preseribing food for pellagrins,
and unless specific instruetions a1e grven, they will make bhut
Iittle effort to cariv out « diet

Dietary Management i Convalescence —FEven the poorest
famihies 1n the 1ural distriets can Leep a cow, o1 can get mlk
from thewr neighbois  They can have chickens and eggs and
can raise enough vegetables for their use Green vegetables in
seison are importwnt hut dried peis ind beans ean he kept
through the winter, ind canned turmip grecns ¢ nned tomatoss,
canned tomato juice, eanned heans, and other enned vegetables
are cheap and contun nieotinie acid, the pellagra preventive fac
tor Home raised meat 15 best, but cold storage ham, bacon,
squsage, and fiesh heet (<teak or 10ast), when obtamable,
<hould be given onet 1 day Canned liver and other canned
meats, and canned fish contun needed protemns, meotime acid,
and other needed vitamins

MeCollum s dictum of the daily nutritional needs of any adult
should be followed by the pellagrm for the rest of us life, 1 e,
Iraw frut, 1 riw vegetable, 2 coohed green vegetables, wnd 1
mnt or 1 quart of mulk 1 day, to which may be dded « sufficzent
amount of bread, butter, and meat to make up the requred
amounts of carbohvdrates, protens, and fats to muntamn normal
welght and strength

Pellagrins and their relatives should be taught how to pre
pare food Many of the diseses among the poor mn whieh 1nam
tion 15 4 contributing factor can be traced as mueh to improper
coohing, and ymperfect mastication, as to the poor qualty and
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msufficient quantity of the food ingested The poor n the
country do not cook then bread and cereals thoroughly but cook
their meats too long

‘When every family 1n the rwal distiicts has a cow, chickens,
eggs, a bountiful garden, and a tew frmt trees and when thev
leain how to prepaie then food propetly, pellagia, tuberculoss,
msanity, and other chione conditions 1 wlich malnutiition 15
an important predisposing factor, will be among the rare dis
eases

Food Every Three Hours —One of the most important 1e
cent contributions to the study of nutrition was published b
Howard W Haggaid and Gieenberg (Diwct and Human Efp
ctency, Yale Unnversity Press, 1938) in which they showed that
the average normal individnal mav add approuimatels 10 per
cent to his efficiency by tahmg food three hours after break
fast and the noon meal An added reason for the pellagrin to
eat Detween meals 15 that the liver does not store appreciable
quantities of vitamun B, meluding the pellagra preventise fic
tor, and the utilizable nicotinmc acid content of the hiver must
be 1eplemshed constanthy by tahing food often

Pellagrins are prone to suffer from insomma, and the best
remedy for sleeplessness 1s 1 glass of nulk, or 1 banna, o1
o1ange juice 1t bedtime and every two or three hours if aw ake
at mght

For the above reasons m presciibing diets for pellagra, 1t 18
impo1tant to msist that the patient take food thiee hours after
meals, at bedtime, md every two or three hours 1f awake at
night

Diet for the Cured Pellagrin —After all the symptoms of
pellagra have subsided and the pelligrm has gamed m % eight
id strength to normal, Le should continue to ive on a pella
gra preventive diet  Such a diet should eontun not onlv the
proper amounts of carbohvdrates, protemns, fats, and miner s,
but should be rich m a1l the vitanuns, mcluding the pellagra
preventive factor 1n vitamm B

The following diet, an optiml dietary regimen for the wve1
age adult, 1f ~dhered to will pievent recurrence of pellrgra m
the v ernge cases of endemuc pellagra
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Pellagra Preventive Diet
Breakfast

One frnt Vo grapefimt orance or orange juce, Y, cantaloupe,
baked apples berries peaches or anv other fruit n season

One Cereal  Smll portion of thoroughly eooked oatmeal, or other
cereal with mill or cream No sugar

2 Lggs and 2 or 3 shees breal tast bacon

Bread 1 shec whole whent bread toast or 1 small graham flour
biseut

Butter 2ot 3 pats (teaspoonfuls)

Mk 1 glws whole mill

Three Hours After Breakfast

Mk or fruits m season or bread and butter or erachers and peanut
butter
Dinner

Soup Chichen beef or vegetahle soup potlicher, or tomato yuice

Green Vegetables (1 or 2 varletis ) Large serving of spmach tur
mp greens mustird greens tender string beans cabbage squash
ezeplnt ol ra corn carrtots cauliflower Brussels sprouts onions
ete cooked withont much grcase Lemon juice may be used
freely on vegetables after they have becn eooked

Weat YTaver chichen turhes mutton 1oast beef tender steak baron
thinly sliced boiled ham or fish cooked without much grease

Bread 1 slice whole wheat bread or dry toast or small piece of
eountry ground corn mcal bicad or 1 corn muffin

Wl Glass of whole mitk o1 buttermill

Dessert  Peaches bahed apple banana or ather frait or herries with
rulk or cicam no su,ar cintaloupe or honcydew melon or small
plece watermelon o1 other fruit desserts

Three Hours After Dinner

Mk, or fruits 1n season or bread and butter or cracl ers and peanut

butter
Supper

One Weat Substitute  Protem vigetables 1e, baked beans butta
bewns hma bems field peas or Dnglish peas, ot cottage cheese
American o1 Swiss cheese

One Uncool ed ¥ cqetable Large scrving of lettuce, cole slaw tomato
grapefruit, Waldort silad Mavonnase or Fienth dressing
Celery radishes

Bread 1 shice whole wheat bread or dry tonst 1 pat butter

Wl One glass of whole milk, o1 buttermlh
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Dessert  Orange, contaloupe baked apple or banana and cream, with
out sugar Fresh pmeapple or other fresh fruit desserts without
sugar

Bedtime and Night Feedings
A glass of mil\, or banana, or orange jmce at bedtime and every two
or three hours 1f awahe durmng the night

Dietmng the Rural Pellagrin —It 15 1ecogmzed that the mdi
gent pellagrin m the rural distiicts cannot get all the articles
of food listed on the above pellagia preventive diet In such
cases the physician should discuss with the finuly the available
foods and preseribe a diet which the pellagrin can get

Since the ayerage pellagrin m the 1ural distriets was hiving
on a diet consisting largely of corn bread, made from Western
ground devitamimzed corn meal, white grits, fried side meat,
and syrup, when he developed pellagra, 1t would seem advisable
for him to substitute wholesome food of better nutnitive value
The physician therefore should instruct the pellagrin, and s
tamily, as to why 1t 15 necessary to stop using the foods de
fictent 1n vitamms The pellagrm should be told that under no
circumstances should he eat coin bread made from Western
ground corn meal, but that he should substitute country ground
meal, o1 other freshly ground, whole grun corn meal, for the
““dead’’ corn meal he has been eating  Whole wheat flour bread
may be substituted for corn bread

Endemic pellagra did not exist in the South when the imhabt
tants of the 1ural distiiets ate tresh, rock ground corn meal
Recentlv I had the privilege of visiting a guden in Aberdeen,
Mississippl, m which the owner of the home had constructed
walks made of 120 mul sfones Since oniy two stones were
used to the mll, there must have been at one time 60 gristmulls
m the viemty of Aberdeen, Mississippl, where farmers could
have their corn and wheat giound as needed When the water
rulls for grinding corn and wheat i the South were abandoned,
and Western ground, devitamimzed, white corn meal became
the prineipal article of food among the poor, pellagra begmn to
take 1ts toll among the inhabitants of the rural distrets This
fact 1s reiterated, and the slogan m the prevention and cure of
endemic pellagra should be  Stop using Western ground white
meal and establish small electrically diwen gristnulls wn every
rural community where farmers may carry thewr corn and hate
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1t freshly ground as needed  The hand mills (family size) for
grinding wheat and coin are still hetter, because then one 13
sure of getting all the vitamins contamed 1 corn and wheat

The phvaaeian also should inform the pellagra patient and s
famly that they should eat less eoin bread, and syrup, that
Iugh carbohvdrate diet prevents the full ntiization of vitamim
B, meluding 1ts meotimie acid content It 1s best to ehminate
syrup and cane sugar from the diet of pellagrins and potentinl
pellagrins

What foods can the indigent pell igrin 1n the country get? He
can get eggs, mlk, lean mets, and bread made from country
ground corn meal o1 whole whet flour He ean get fruits, ber
ries, and vegetables 1n <eason, and dried beans and peas, and
cheap canned vegetables nd frmts during the winter

Pellagra Curative and Pellagra Preventive Diets for Use 1n
Rural Districts —The following 1s 4 pellngra curative and pella
gra preventnie diet, which may be had n the 1ural distriets

Breakfast

Friats i season 1f they ean he obtamed

Bread 1 or 2 pieces of bread made from freshly ground whole corn
meal or 1 or 2 small biscts made from freshly ground whole
wheat

Tggs 2 eges eooked m any wav exeept fried, and 2 or 3 shees bacon
or ham, or country sausage

Freshly ground whole corn grits or hominy or oatmeal and hutter or
my

WMl 1 or 2 glasses of whole mill

Putter 2 or 3 teaspoonfuls

Honey TIf avulable

Three Hours After Breakfast
A glass of milk and or peanut butter and crachers

Dinner

“Pothicher,”” o1 any khind of soup

Weal Lean wmeat, ham or bacon chicken, beef or fish If home
rased meat 15 not asailable eheap canned lier, or other canned
meats may be substituted

Green Vegetables Turmp, collard, or mustard greens cabbage, string
beans squash, turnips or ny other garden vegetable If fresh
vegetables are not available canned vegetables of all hinds may
be substituted
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Biread 1 or 2 pieces of
-l butterp s of whole graun corn bread, or whole wheat bread

Walk 1 or 2 glasses of whole milk

Fruits m season peaches, a
, apples, nears berries of all k
without milk, or “atermclon’, may be given for desslerxl-(tISJ ik or

Three Hours After Dinner

A glass of milk, and, o1 peanut butter and crachers

Supper

‘Potlicher,”’ soups and vegctables as for dinner

1 egetables Fresh peas or beans of any variety, or dried peas or
beans, or canned peas or beans will supply needed protems, or
homemade cottage cheese, or American checse, uncooked, are good
cheap meat substitutes

Uncooked Vegetables Lettuce, tomatoes, cole slaw, or other fresh
uncooked vegetable 1t available If not, a can of tomatoes melud
mg the tomato juce, will supply needed vitamms

Bread and butter, as for breahfast and dinnex

Bedtime and Night Feedings
A glass of milk or prece of whole corn bread, or whole wheat bread
'mdI Eutter 1t bedtime and cvery three hours if awahe during the
mgh

Foods Are the Best Source of Vitamn B —About twenty
vears ago McCollum expressed the opinion that 1n the United
States, due to the almost unversal use of roller mil produced
(white) flomr and (w Inte) meal, and other devitammnized foods,
all of which are deficient 1n sitamn B,, there are many border
lme eawes of polyneuntis Tt seems probable that 1 pellagra
sitamm B, deficiency, short of producing polyneuritis, must be
common, and that manv of the vague nervous symptoms com
mon 1n pelligta my be due, m pait at least, to a deficieney
of vitimm B, It, therefore, © ould seem advisable 1n the treat
ment of all cases of pellagra to use duets 11ch 1n all the com
ponent factors of sitamin B The fact 15 they are found to
gether mm many common foods Tndeed, there are fev articles
of diet 11ch 1 vitamin B, that a1e poor 1nt the pellagra protec
tive factor
The diets wlich T hwve Dbeen using, not only 1 the treatment
of pellagia but 1n all other diseases, meluding peptic ulcer

(‘The Role of Vitanuns m Peptic Uleer,” J A M A) and
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diibetes melhitus (¢ Che Efwology ind Provention of Thabetes,”
Virgima M Monthly 50 672 1924}, hwe eilled for breads
mde from whole wheat flow, and rountiv ground coin meal,
nd hiberal quintities of frmts and vesctables  Smee Alfied
MeCann began hits erucade ag unst the use of ““whte flour, white
corn meal, white 11ce, winte cugu  and other “*devitahized ’
foods, as McCann elled tham foits vears o, hefore the dis
eovery of situmns, I hue used whele wheat and whole emn
produsts m 1wy home and T alvo elnmnted white biexd fiom
presentbed diets at least thuty voas ago

The diets histed 1w this chapter dufa but httle trom the
¢ foreed fecding 7 diets which T used m treating my hust eascs
of pellwgr m 1907 1 advoerted  iorced teeding * m diceuss
ing the trcatment of pellagr i at the Gulfport Pellagia Confer-
ence m 1909 (Gult States T Med  Januuy 1910) and m an
Address betore the Tovs State Medienl Assocation n 1914,
published m the Texas State Wedical Jowrnal It should be
added that these diets diffcy but httle from those advised for
pellngry e 1 F s and inamy others winec they began
tretting the dicease  These * foreud feeding” dicts n1e essen
tidly the same as those advoead by Wen atchell fifts vears
150 15 1 put of the tegunen m s ¢ 1ot cute

Referonce to these diets <hows that thes contun not only
wdequate amounts of carbols drates, protemn, nd fats, but they
contun sufficrent quantitics of vatwuas W~ measured by recent
estum ites of the vitamm content of vanous foods  Wilhims nd
Spres estimate thit 4 1000 ¢ donc well hilwmead diet should
contain ahout 273 wmternational thiumm umits My pelhgr
iets contaning 3,300 to 4000 calotis a div, aze lugh m pro
teins, with  total thiwnn content of at least 1,000 mternational
unifs

Vitamin A —Undaull nd Mendel produced blachtongue,
or 1 condition «losely 1escmbhing it, m dogs by feeding them
diets defierent n vitamn A The Committee on Vitanuns of the
Ametiean Publie Health Association was so mmpressed with the
work of the Yilc mvestigators that 1t advised further studies
of vitamin A defiesency m pellagin

Melianby, by feeding ammals diet< defictent m sstnun A,
carotene, produced the coid lestons common to pellagrs and
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pernicious anemir By feeding dogs on a pellagra producing
diet, with adequate amounts of ca1otene, he prevented the cord
lestons It seems poscible that 4 deficiency of vitammn A may
be a factor mn produung the cord complications seen m neg
lected cases of pellagin

McCollum and others have pointed out that general nutrition
suffers on diets deficient in vitarmn A It, therefore, seems 1m
portant 1n treating pellagrins to prescribe adequate quantities
of vitatn A It 1s nnnecessary to prescribe expensive pro
prietary preparations of vitamin A, because adequate quantities
may be given in liver, milh eggs, and the green and yellow
vegetables Certamnly the <o called pellagra producing diets
upon which the poverty stricken people of the South are sup
posed to subsist are deficient in vitamun A Therefore, 1n pre
paring diets for pellagring, foods rich 1 vitamm A should be
meluded  The diets usually advised in pellagra are rich m
vitamm A, and 1t 1s probable that the improvement n the gen
eral nutrition following the use of foods of ngh vitamm A con
tent 15 a factor m curing many cases of pellagra

Vitamm € —J N Roussel, of New Orleans, regards pellagra
as a manifestation of seurvy and has used lemon juice 1n its
treatment smce 1910 In 1918, in a paper 1ead before the
Lousiana State Medical Associntion, he 1eported a large series
of cases cured of pellagra by the use of 3 o1 4 lemons a day for
two or three weehs He regards the fact that lemon Juice, rich
1n the antiscotbutic vitamin (aseorbic 1eid) without medication,
cures pellagra as proof that the disease 15 due to o deficiency
of vitamin ¢ A L Levine, Professor of Gastro Enterology mn
the Mediceal Depattment of the University of Lowsiana, also re
ported exeellent 1esults from the use of lemons 1n pellagrn

A study of dietary habits of pellagra patients before thev de
veloped the disease 1¢ convincing that there 1s marked deficiency
of the antiscorbutie vitanun, hut 1t 15 unnecessary to preseribe
synthetic ascorbie acid 1n the treatment of pellagra  Certamlv
adequate quantities of vitamin C mav be admimstered 1 raw
frmts, oranges and lemons 1n partieular, fruit juices, and raw
vegetables Camned tomato jmee and canned tomatoes, which
are cheap, are rich m utihizable ascorbie acid
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Vitammn Crazy —In the November, 1938, number of Hygeia,
published by the Ameriean Mediedl Assoeration, there 15 an
article by Loiws Matton Miller, entitled ““The Vitamin Follies,”
wn which she vorces the opimon of many thoughtful physierans
She s1ys

“In the opimon or the medieil profession the Amerwan people have
gone ‘vifamin erzy * Victims ot the latest health fad they gulp quant:
tics of vitamun pills and capsules to prevent colds to ward off a long
hist of dread disewses to give them pep beauty and strength  The
family washes with vitamin soap and milady mas rub vitamm eream
mto her shin to ‘nourish the shin cells and hiing hack the blood of youth ’
Children chew vitamm gum

¢ In drug store sales vitymin preparations have leaped from tenth to
third place and m the words of onc trade paper are already eatmg
g chunks from the sales of rival laxatives cough and eold groups’
Manufaeturers have learned that their ding cosmetie or food produets
will sell faster 1f they are Iabeled as ‘contamning v yuable vitwmins A B,
C,D, G ete "

Lois Miller eites good thorts in exposing the vitamm fad

‘“The medical professton s quarrel 15 with the advertsing which
creates the ympression that 1itamms are drug preparations rather than
elements n the balanced diets  As Dr Nina Simmonds ot the University
of Cahfornia Sehool of Medieine reminded the American Medical Asso
e1ation convention last June this type of whvertising 15 ‘leading people
to depend too much on drug store capsules and not enough on ordmary
food from the grocers and huteher shop

The American Medieal Association calls this Intest health craze shot
fun vitamun theraps ’ and has expiessed the opinion that ‘even if no
harm results 1t should not be torgotten that the gring of complex vita
min concentrates often proves to be an economice waste * Just a digmfied
way of savine Don t be snch 2 sucher

Fially Lois Miller gives adsice which should be heeded bv
physicians when thes are tempted by enterprising detul drug
drummers to preseribe all hinds of vitamins for everv known
maldy from pimples to pelligrn, when she <avs

Vitammn addicts could save money and still stock up on their vita
mins by switching their interest from fad to food TImpressively enough
1t 1s the doetor {who believes 1 vitamin pills but hnows how and when
te usc them) who advises that 1 most eases youn had much betfer eat
vour way to health

A few dwvs before thie chapter was witten I was 1n the
corner drugstore across from the Chue offices when 2 buxom,
shghtly overweight wom m, who appeared i perfeet health,
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called for hrewers’ veast The show windows of this drugstore
were filled with adverticements of concentiated vitamins The
druggist said that the <ale of preparntions contuimng itamns
had inerensed enormousls  When ashed what proportion of
his sales of vitamin preparations were sold ““over the counter”
and on physic1ans’ preseriptions, he rephed ““We sell ten
times as many vitamins to the public 4s we dispense on doctors’
preseriptions 7’

Gullible Doctors —Phy<1c1ans have been vietimzed by “Iugh
powered”” detul drug salesmen mto prescribing 11l hinds of
vitamin concentrates under various patented trade names, and
then patients tell a1l theur fiiends about the new +itamins, and
they go to diugstores and buy them over the counter Unsern
pulous, patent medicine manufacturers, who pres upon the ere
dulits of a gullible publie, have flooded the market with all
kimnds of vitamin prepuations, ind by advertisements m news
papeis magazines, and over the 1adio, the public has been ex
ploited to such an extent that nullions of people are tahing con
centrated vitamms  Most of the vietims of the propaganda for
the use of vitamins <hould be spending the httle monev they
have for food and not waste 1t on worthless mgh priced prep
arations bought in drugstores

Wilhiams and Spies ealled attention to the 1 atable vitarmn B,
content of commercinl products, mecluding veast, sud to con
tain the concentiated antineuritic vitamin  In examining manv
prepatations, thev found some of them worthless and others of
varzable vitamn B, content The by produet yveast show ed
varving degiees of potency while the veast grown under stand
ardized conditions was mote constant m thramin content They
1ecommend the use of synthetic yvitvmn By, thiamm chloride,
the potenes of which hins been determined Thiamn has been
placed on the muket by 1 number of 1eliible phumacentieal
manufacturers

Sales Resistance —A gieat need m this country today 1s to
teach the public that mmne tenths of the pitent medicmes, m
cluding those said to contun vitamms, sold m drug wnd depart
ment stores are worthless and are advertised fraudulently It1s
encomaging to note that the Federal Tiade Comumssion has
stopped, or has curt-uled, the adseitisements over the 12d10 of
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some of the most blatant and wnserupulous yeast manufacturers
who could not substantiate their clums It 15 also important
to teach the publie that m Wl but 4 few cases the needed vita
mins mav be obtuned m adequate quantities m various common
and wmespensive foods

Undoubtedly theie 15 a place for vitamn therapv in peliagia,
s 1 many other diseases It, therefore, 1s unfortunate for the
public to be duped and disappointed 1n the nse of self presertbed
vitamms  Wilhams and Spies, mn their valunble book on vita
min B, i diseournging the imndiscumunate preseribing of vita
mm B, (thwamn chiorde), sad  “*TIts widespread unwuranted
use will Jead to cisappointment and will hikely cause this type
of therapy to fall into disrepute *’

The same danger hies 1n preseribing meotinie wcid for pellagia
and many other maladies on the ‘it or miss” prineiple It
may be added that the physiaan who 1s fammliar with the vita
min content of various foods 1s the one who prescribes the least
of high priced, commereial, vit umn concentrates



CHAPTER XXXI
TREATMENT OF SYMPTOMS AND COMPLICATIONS

Stomatitis —The use of meotinic aeid will elear up the mouth
lesions of pellagia m a few day< but often oral sepsis due to
othier causes requires treatment In the eases m whieh there
are mild lesions, o1 an apthous stomatitis, the compound liguid
antiseptic (National Formularv) 1s more effective and less ex
pensive than similm nuld anticepties sold under sarious trade
names One o1 two teaspoonfuls mn a gliss one third full of
water and used 1s a mouthwash four or five times a dav has
seemed helpful Vanderhoof, of Richmond, m 1916, called at
tention to how queckly mouth lesions will clear up following
the use of sufficient dilute hydioehloric acid The mouth svmp
toms usually subside 1 a few davs without medicimes when the
pellagiin has been placed on an adequate diet

If theie are deep <eated ulceis 1 the mouth, touching them
with 2 10 per cent solution of <ilver mitrate once a dav will
hasten then healing

It should be remembered that the mouths of a considerable
proportion of the patients with severe cases of pelligia become
secondarily infected with the Vineent’s spuillum, and that
¢ trench mouth” m1y be 1 complication of pellagra In such
cases 1 paste of perhorate of soda swabbed m the mouth, or the
use of 1 strong <olution of the perborate of soda used s
mouthwash, generallv will clear up the secondary Vincent’s mn
feetion m 2 few davs  The use of meotimie acid for = few dave
usually will eanse the Vineent’s spirillum to disappear from the
mouth withont local treatment

It 15 not advisable to use mouthwashes, or loeal applheation
to the tongue and oral cvits m pellagia, if 1t ean be avoided
It al<o 15 best to discontinue the local treatment of the mouth
a5 soon as the leions heal, becwse the pellagum often has his
1ttention fived on the mouth symptoms and the sooner his mmnd
can be diserted from lius mouth the better 1t 13 for the patient

Gastric Symptoms —As 1 1ule, dilute Iivdrochlotic ved 15 the
only drug indieted 1n the treating of the bizarre gastue symp
toms of wlich pellagiins complun  The quicker the pellagrin

442
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can be persurded to disteg uwd hus stomch svmptoms, the soona
they will elear up  Tn some (ses however the pellignn’s
gastrie complants must be treated  Small doses, 10 G, of
the strontium hronude, with 10 drops of the tincture of belly
donna ot one nmumnn of flmdextract of hvosevamus, m water
thiee times 1 day hefore meals for two o1 thice weeks, will be
Tetpful temporarils m 11dding the pelligrin of lus gistric neuro
<es  The bellndonnn 1= hielpful alvo 1 contiolling the evcessine
~alinary secietion often seen in pelligiv  The following pre
<cription, given for two o1 thiee weeks to the pcllagrm for the
gastrie neuroses lias proved helpful 1n many cases

Strontium bromide 0z 1
Fldest hyosey amus dr 1
Aqua gs d 0/ V1

M & Sig Tewpoontul m water betore eating three
times 1 dav and cvery 2 o1 3 hours 1t necessary
tor 2istric discomfort

Nausea, without vomuting occurs frequently in pelligry It
usually will subside after 1 tew dws on 1 proper diet If not,
the preseription of strontium bromude and hyoscyumus usually
will ally the nausca

Vonuting nsually 15 2 1ate svmptom of pellagry, wd 1t wall
generally subside without medicines, but 1t the nauser persists
complete rest for the stomach mnd the use of 50 m., doses of
meotinie acid 1t 11 enously 11 1,000 e ¢ o 110 per cent dextiose
m salime solution, o1 Ringer’s <olution, everv eight hows for
one or two davs will relieve the emewis

Constipation —Constipation 1 the eulv stages of pelingra
wsuallv ean he corrected by dietary management, and psveho
therapy, but 1f drugs are needed for constipation the stiong
purgitives hike eilomel casenrq, nloin ete, <hould he 1vorded
Perhaps the best lanative m pellagri 1s mimeral o1l m from
one half to one ounce doses at bedtime, gradully 1¢duung the
doce mntil the pitient ha established 1¢gular detecition habits
Compound licorrce powder i teaspoonful doses stired in
water at bedtime 15 4 mmld lanvative which has heen found nseful
m treating constipation 1 pellagra

Diarrhea —Nicotinie acid will stop the diuihea 1n the aver
a5e case of pelligrn in a few days, hut ometimes diwrilien m
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pellagra 1s due to achyha Gastrogenic dinrrhea seen often m
pellagims usually will subside when the pellagrmn 1s given
dilute hydrochloric acid in from one to one and one half tea
spoonful doses 1n 1mlk with meals and three hours after meals
If not, ismuth submtiite m teaspoonful doses stirred mn
glassful of water three times a day, and every two or thiee
hours if necessary, will check howels 10 many cases  If the pel
lagrm 1s 1n the hospital and the diarrhea 1s severs, 4 hypo
dermic of one fomth grun of morphime once or twice a day
generally will control 1t Tincture of opium 1n 10 drop doses,
or paregoric 1n teaspoonful doses, may be given 1n severe diar
rhea, which ¢inmot be controlled without opinm but the pella
grin should be cantioned not to use 1t except for 4 few days

Colonie 1rrigations have not been found helpful n the diar
1thea of pellagra, but if there 1s diccomfort n the rectum, with
moie or less constant desire for the bowels to act, an enema of
one half to one pmt of warm salt solution usually will rehieve
the tenesmus A soft rubber catheter attached to the small
hard nozzle of a fountun svringe should be used m giving
enemas

Boggs uses caleium chloride 1n gram doses, mtravenously,
mtractable diarrhea, with good results generally, but says that
1t has failed in some cases

Sometimes 1n begmmng the treatment of pellagra and at any
time, when the diarrhea 1s uncontrollable, total abstinence from
all food for from twentv-four to forty erght hours and use of
meotime acid 1 1,000 ce of a 5 or 10 per cent dextrose m
saline solution every eight hours will stop the excessive purga
tion At the same tune a transfusion of blood shonld be grven
and repeated every few days if the diarrhea camnnot be con
trolled and the patient 1s prostrated and emaciated

Dermatitts —The uncompheated shin lesions of pellagra
usually reqmire no local treatment Tn many cases the pellagrm
will complain of a burning sensation of the hands and feet, but
1t 15 Tiot unbearable and many physicans have observed that
loeal appheations exaggerate rather than relieve the burning
The shin lesions m the uncomplicated eases will clear up mn 2
fow davs of treatment with meotmie acid The use of local apph
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cations centers the pellagrin’s attention to lus hands and feet
The compound calamine lotion with 1 per cent phenol applied
to the lesions once or twice a day has proved helpful in cases
with secondiry mfections Greasy preparitions and omtmients
<hould be avoided, because their use ndds to the diffienlty of
Leepmg the lesions clean

The duly warm b ith adds to the comfort of the pellagrin, and
no doubt prevents secondary 1nfection of the shin lesions When
there 15 7 secondary infection with pyogenic orgamsms, as 1n
the wet tvpe of <kin lestons, duly dressing nd treatment 4s n
mfected wound nre imndieated

Neuritiz —In occastonal eases as<ociated with neuritis, pains
parhieulariy of the feet and legs somttimes of the hands and
arms, may oceur 5 or 10 gr doses of aspiin i the milder enses
of pertpheral neuritis usually will give temporary relief Warm,
but not hot, haths are helpful to relieve the pan  Spies has
found that large doses of th1amin hydrochloride will elear up
the meurihis 1 1 few duys  In the severe cases of peripheral
nenritis morphine mav be required for a few divs until the
specific effect of meotinie acid 18 obtumed

Drugs —Goldberger’s statement that *‘there 1s no specific
drug 1n the treatment of pellngra ’ 1s true, and he was right i
mamntaiming that diet 18 ¢ssential 1n preventing and curmng the
disease, yet medieines, when indicated to eombat symptoms s
they irise, are import it adjuncts in the treatment of the pella
grn

Hydrochloric Acid —Next to mcotinic acid the one most 1m
portant drug m pellagra 1s dilute hydrochloric acid 1In the
mild eases, m which an examination of the pellagrin’s stomich
contents shows normal degrees of gastric acdity, there 1s no
necessity for giving dilute hydiochlonic aeid  Since m at Jeast
90 per cent of cases there 1s either hypochlorhydria or achlor
hydria, ¥f the physician 15 not equpped to analyze the gastrie
Juice, he should use dilute hvdrochloric aeid 1 the treatment
of his cases of pellagra

The dilute hydrochloric aeid 1s best given m doses from one
to one and one¢ haif teaspoonfuls (4 to 6 cc), stirred m mulh,
with meals and three hours after menls The patient should be
told that sometimes the hydrochlorie acid will curdle the milh
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but that 1s the first step in digestion of mulk, he should stir
the mlk and drmk 1t even 1f 1t does curdle

Physicians formerly did not give enough dilute hydrochlorie
acid I have had pellngrins, whose stomach contents showed
no free hydrochloric acid present, take one and one half tea
spoonful doses of dilute hydrochlotie acid m milk five times a
day for years and continue n perfect health If the pellagin
cannot get mulk, the dilute hydiochloric acid may be given m
a glass full of water, with instruetions to take 1t through =
glass tube The dangers to the teeth from using hydrochlore
acid are exaggerated, but 1f a glass tube 1s not available when
the acid 1s taken 1n water, the mouth may be rmsed out with
a solution of plun baking soda, one teaspoonful to a glass of
water

Sedatives —Sedatives of all kinds, partieululv the barhitu
rates, should be ayoided as much as possible, mn the treatment
of pellagra It 1s surprising how quickly the nervous symptoms
of pellagra will subside when the patient 1s placed at rest on
the proper diet, with feedings between meals and every two or
three hours 1f awake at mght Psychotherapy, by assuring the
pellagrin that he ean and will get well, provided that he will
be patient and do Ius part, will do much to relieve the anuety
and mental depression so frequently found in pellagra

The barbiturates may be helpful occasionally, but they often
add to the depression of the pellagrin, and when used to ex
cess, or over long periods of time, thev may produce a toxic
delirium which may be mstaken for an actual psychosis I
have seen several cases 1 which a mild delirum would clear
up when the barbiturates were stopped

It 15 particularly desirable to avoid using the barbiturates
to produce sleep, because the following day the pelligrin 1s more
depressed from the use of the drug than he would be 1f he had
lain awake all mght If any barbiturates are considered neces
sary U § P phenobarbital 1s 2s good as any of the more ex
pensive drugs of that class The fact 15 that the barbiturates
with patented trade nwmes are essentially the same thing as
phenobarbhital

If o sedatis e 1s necessary, small doses of strontium or sodium
bromide are more dependable and less depressing than the bar
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biturates  Ten grans three times 1 day will control most of
the ners ous mamfestations of pellagia, and the bromides should
be discontinued as <oon s po-sible, because pellagrins are prone
to become dependent upon drugs I have never seen 1 pellagrin
who had formed a drug habit, but such cases have been reported

Oceasionally 1n the severe cases of pellagri comphieated with
an active delirum, 1t may be neeessary to use a marcotie, and
morphine m one fourth grain doses given hypodermatiealls 15
the most dependable of the oprum dernvatives Morphine or the
deodorized tineture of opium mav be necessary to control severe
drarrhea 1n pellagra

Treatment of Complications —Pellgra 1~ usually a chrome
disease, and pelligrins often consult physieians for other dis
eases, when they are found upon examination to have pellagra
and <yphilis, or pellagra and amebiasis, o1 uneinaniasts, or arte
r10selerosis, or cancer, or alechohsm, or anv one, or more, of a
hundred diseases which have been ohserved associated with the
disease In treating the complieations of pellagra the dietary
minagement and the use of diugs s mmdicated from the symp
toms may be carried out parr passu with the trentment of the
compheating diseases

In many cases of pellagra n preceding disease 15 the pnimary
or a contributing etiologic factor, and with approprinte treat
ment of the complicating disease, the removal of the cause, the
patient will recoser without any treatment directed toward the
cure of pellagra Many cases of pellagra, assocrated with ame
hiasis and infestations with Giardin and varions other intestinal
monads, have heen reported cured by treatment directed to
ward the eradieation of the intestinal piotozor In eases of al
coholie pellagra, the oral, mtestinal, and shin symptoms usually
will subside 1n a few days after the pellagrin discontinues the
use of heverages contaning eths] alechol

Treatment of Syphilis i Pellagrins —The treatment of syph
1is m 1 pellagrin may clear up the syphihtic mamfestations
and cure the pellagra Perhaps some of the eises m which
the use of wsphenamine has cleared up the oral, gastrointes
tnal, and shm lesions of pellagra ‘“‘like magie’® have been
Patients whose pellagra was secondary to syphilis  Certamn 1t
18 that syphilis and pellagra exist together 1n many cases In
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such cases, the vietim 18 1n a lowered state of vitality from the
syphilis, and from avitamimosis It seems probable that syph
thtic Iiver damage, causing hepatic insufficiency, may be the
primary factor in producing micotime acid deficiency

It would seem advisable 1 the treatment of prumary or sec
ondary syphilis, mn  pellagrm, to begin with 2 small dose of
arsphenamine, one tenth of a gram, and increase the dose by
one tenth gram 1f no reaction oceurs Exeept 1n the very mld
cases of pellagia in chrome svphilities, 1t 15 best not to use
arsphenamine because of 1its occastonal toxie effect on the liver
Instead, bismuth subtartrate in gram doses, injected deeply mnto
the gluteal muscles, shonld be used for 2 few weehs or months
before beginning necorsphenamne mtravenously

Potassium 10dide 1s & valuable adjunct m the treatment of
tertiary syphilis, and the great majority of syphilitic pellagrins
need that drug for several weeks or months before beginmng
any arsemical intravenously Potassium 1odide 1s best given
mn 25 gr doses 1 a4 satwated solution, 25 drops 1n a full glass
of water after meals, three times a day

The Umited States Public Health Service, cooperating with a
group of clinieiins m charge of syphihs clmics mn a number of
leading medical schools, has standardized the treatment of syph
s Every physictan n the United States should be famihar
with the outline of trentment for syphilis adopted by the Co
operative Chmieal Group Upon application to the Umited
States Publie Iealth Service any physicin my procure a de
tailed outhne of the tieatment of sypmlis as advised by the
leading syphilographers in the world

It would seem to he more mportant for the adequate treat
ment of svplulis to be earrred out with a pellagrm than mn an
uncompheated case of svphills  The course of treatment for
<yphilis advised by the Cooperitive Clhineal Group should be
carried out with the syphihtic pellagrin after hus recovery from
pellagra, and after several weeks” or months’ use of treatment
with hismuth and potassim 1odide

Tuberculosis —In the eise of the pellngrin who has tubercu
losis the same diet 15 indicated for both diseases, and 1t has not
changed 1 neuly two thousand vears when Aretacus, 1 Gre
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civn physictan, sud  ““In tuberculosis mih sufficeth both s
food and medicine’”” and he extolled the value of *‘fresh lud
eggs,”” as the modern nutritiomst insists that the vitamn con
tent of eggs detertorates each day

Pneumoma —Pneumont« 15 often the friend of pellagrins, as
Ouler said 1t 15 of old men, by taking them out of their mser
Certaunly the mortality ot pnenmoma 15 ugh among pellagrms
No doubt the use of sulfapyridine will reduce the mortahity of
pneumoma compheating pelligra  Barly and repeated blood
transfusions m pneumomnia comphicating pellagra and the use
of meotinic acid 1 dextrose in salme solutions may tide the
pellagiin thiough the attach Thiamin chloride 1 large doses
parenterally mav be helpful i preventing and controliing the
vitamin B deficienes 1 the pellagiin who has pneumonia

Secondary Pellagra —Pelingra secondiry to moperable
cancer, uleerative colitis and other nsunlly fat ud maladies, mav
be benefited but not cured by transfusions, hiver diet, or hver
extraets, the use of thivmn ehloride wnd meotime aad, paren
terally, and by month

Surgery in Pellagra —Smee pellagrins we poor surgieal risks,
m cases compliented hy gall bldder diseases, gailstones, neg
lected ulcer of the <tomach or duodemum, o1 other surgical con
dition, mtensive tre itment of the pellagra should be eariied out
1t possible, before anvy operative procedure 1s undertihen Re
peated blood trinsfusions and the use of liver extriet, thyimun,
and meotime aeid, puenterally, ate mdieated 1 prepanng o
pelingrin for operation and 1n the postoperative management
or the ease

Psychotherapy —Unfortunately the mmpression prevauls that
treating pellagry consists m giving veast, or nicotimie aeid, and
g00d food n fallney that has been productive of self treatment
by the pellagrin, who buvs yeast ot meotinie 1eid tablets or gets
1t from the health dcpartment nd tries to diet lumself Pella
LTINS say  ““What 1s the use of <eemg 1 doetor? He ennot do
“nything for me except to give yeast, or meotimie te1d, and tell
me what to eat ’ Besides, the impression that the treatment of
pilgin consists of grvang veast, or neofmic acd, and i de
quate diet begets carelessness among physicians in treating pel
Iagrins
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The fact 1s that there 15 no disease which requires greater
therapeutic shill to cure the patient than pellagra Tt 1s true
that the svraptoms m mild eases will subside when the patient
1s properly dieted, either with, or without, the use of yeast or
nicotinie aeid, but he 15 not cured until the physician has made
a careful study of the pellagrin’s environment and Ius habts,
particularly as related to food, and then has taught hus patient
to regulate lus hife, imncluding mstructions regarding the use of
nutritions foods riek m vitamins, <o that he will not have 4 re
currence of his disease

Regulate Life of Pellagrins —Weir Mitchell, the great neurol
ogist who gave the ‘‘rest cure’” to the medieal profession, once
said  ‘‘The best doctors of all time have been those who regu
lated the lives of theiwr patients <o that they may be restored
to, and maintain, health ” Certainlv the best doctor for the
pellagrin 1s one who does not confine his treatment to any thera
peutic fetish, or fad, but who studies each individual patient,
and finding the cause of his malady removes 1t, and then teaches
his patient how to so live that he ean regaun, and retam, s
health

Re educating the Pellagrin —TI will take tlus opportunity to
express my gratitude to Dr Llewellyn B Barker for teaching
me the 1mportance of psychotherapy n the treatment of patients
suffering from a large variety of diseases In 1906, during six
months of post graduate study at Johns Hophins, T had the
privilege of making duly “nard 10unds’’ with the senior class
of students in the Johns Hophins Medieal School Day after
day Dr Barher stressed the importance of psychotherapv until
‘‘re education of the patient and 1egulu systemntic encourage
ment’’ became a fived habit of thought with me 1 dealing with
every patient without regud to the nature of lus alment so
long as there 1s any hope of improyement m the patient’s con
dition

On the advice of Dr Barler, I purchased and read, and re
read several times, DuBos’ book on The Psycluc Treatment
of Nervous and Mental Dwsorders and DuBois” hittle bool en
titled The Influence of the Mind Over the Body Dt Barher did
not mention psvchotherapy in pellagre, because up to that
time (1906) there had never been a case diagnosed as pellagra
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i the Johns Hophins Hospital, but the next year when I was
colled wpon o trent many cases of pellagia, { found that the
principles of psychotherapy as diseussed by Dr Barker and lmd
down by Paul DuBo1s 1 his books, applied to pellagra as much
as to any other disease i which the anviety neuroses are factors
m the discomfort of the patient

Dr Barker also stiessed the value of the Weir Mitchell rest
cure, of which “forced feeding’’ 13 an important featore, m
functional nervous diseases 1n which undernutrition 15 a factor
Tt may be added that, without evception, ¢very physieian n the
South who published papers on the treatment of pellagra for
the fiust ten vears after 1t was tound fo be ¢ndemie 1n the South
ern states, mentioned unde1nutrition as a factor 1n peilagra and
<tressed the importance of 4 full diet 1n the management of the
diseast

It also max be ndded that the best doctor for the pellagrm 1s
the one who knows something ot psvchology, and m addition to
using drugs and diet, as indicated, practices psvchotherapy
The fact 1s there are many physielins whose success depends
largely upon psychotherapy, which they sometimes practice
without reahizing that the confidence ot the patient, particularly
the depiressed pellagrin 1s “*half the battle’” m securing the co
operation needed in the minagement of chromic cases of pel
lagra

One of the ablest of American physicians, and one of the three
or four greatest chmcians in the history of pellagra m the
United States, was Dr J W Babeock of Columbia, South Caro
lina Dr Babeock at the time he read a paper on the treatment
of pellagra at the meeting of the Southern Medical Association
m 1916, probably hnd treated more cases of pellagra than nny
physieian i the Umted States The Weir Mitehell ¢“rest cure,””
ncluding psvehotherapy, was the basis of Dr Baboock’s treat
ment of pellagra, and no abler discussion of the treatment of
pellagra has ever heen published than the papcr by Dr Babeock
i the Southern Medical Journal 1n May, 1917 The principles
of treatment outlined by Babeoek have not been improved, and
they apply m 1940 as they did thurty years ago, when Baheoel
and others began using a modified Weir Mitchell rest cure,
which meluded forced feeding, 1n the treatment of pellagra
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The Sunlight Hazard —The physician who 1s treating a pel
lagrin should not fail to explamn to hum that exposure to sun
Light before he has been cured completely not onlv may bring
on a return of the skin lesions of the face, nech, hands, and other
exposed suifaces, but 1t may cause an exacerbation of the mouth,
gastiomntestinal, and nervous symptoms My failure to impress
a convileseent pellagiim, who beheved that he was well, with
the necessity fo1 Leeping out of the sun for at least the rest of
the summer was responsible for one of the few deaths from
pellagra n thinty four vears’ experience 1n treating the disease
This patient, 1 banker, after a month’s stay in the hospital, on
returning to his home drove 20 miles 1n an open buggy, follow
mg which the skin lesions, diarrhea, and mental depression
returned A few days later he commutted smicide This expert
ence taught me a lesson wlich I have not forgotten, and since
then T have tiled to impress every pellagrin I have treated wath
the mmportance of keeping out of the sun from April to Novem
ber for one or two vears after recovery from active symptoms
of pellagra Since 1910, only a very few cases can be recalled
mn which there was a recurience of symptoms m 1ecovered pel
lagrins

C C Bass, i 1910, stressed the mmportance of mstructing pel
lagra patients to avoid evposure to sunhght for two or three
veus after recovery In April, 1940, W J Aycoch, 2 general
practitioner of Mississippl, said that he formerly had so mamny
1ecurrences among his recovered pellagrins following exposure
to sunhight, that for mans years he had mstructed them to wear
wide brimmed straw hats and white cotton gloves when im the
open aur fiom early spring to late fall for two or three years
after recovery Many other phvsicians of lnige experience in
tieating pellagia have learned the lesson to teach their pel
lagrins to protect themselves agamnst exposure to sunhght for
<everal vears after recovery

I believe that many cases of pelligra may be prevented m
the rural districts 1 which endemrc pellagia pres-ils if phys:
c1ans wonld mstruet the other members of 2 household m which
there 1s a case of pellngra to wear wide brimmed straw hats
and cofton gloves while worhmg 1n the fields from euly spring
to late fall Public health officials and public health nurses
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should teach all the people in districts in which endemie pellagra
prevals, and where there are many potential, or borderline,
cases of pellngra, that exposure to sunlight of persons predis
posed to pellagra masy precipitate an acute attads, with the
dermatitis, oral gastromntestinal and nervous symptoms

It 15 truc that not every convalescent pellagrin will have a
recrudescence of svmptoms after exposuie to sunlight, and that
not every ease of pellagra has a hustory ot sunlight as 2 precipt
tating tactor m bringing on the disease, but the 1esearches of
Ruffin and Smith show that a large proportion ot patients who
have had pellagra will have relapses 1f exposed to the sun It
therefore, 15 evident that the sunlight factor should not be for
gotten 1n the prophylaxis and treatment of pellagra

Effects of Sunlight on Potential Pellagrins —If the physician
who treats borderline food deficiency conditions, including po
tent1il pellagra, or subclinieal pellagra, will mstiuct lus patients
to heep out of the sun 1s much as possible for a yeir or two
after treatment, he will prevent some of them from developing
the shin lesions, and an mcicase ot the oral, gastiomntestinal,
and nervous symptoms of pellagr it In the last two vears be
cause of farlure to instruct potential pellagrins to Lkeep out of
the sun, three ambulato1y patients who were being treated mn the
Seale Harris Clinic developed the elassical trind of symptoms
e, dermatitis, diarthen, and depression

One patient, an intelligent woman, who had been operated
upon for gallstones, came under obs¢rtvation m January, 1938
While on a pellngri preventite diet m June, 1938 after working
m her garden i the <un, <he developed the tvpieal shin lesions
on the backs of her hnnds, and 1t the same time her tongue be
came sore and reddened, and she developed diarrhen Her
symptoms cleared up promptly with the use of meotmme acd
and Iiver Pellagia had not been suspected 1n tins ease until
after exposure to sunhght brought on the skin lesions and
exaggerated her mouth and other symptoms

The condition of another patient, 1 voung woman whose prin
apal complaint was drrrhea and sore mouth but who had no
shin lesions, had been dingnosed a5 subeclinical pellagra or
endemie sprue  After exposure to the sun m the spring of 1939,
she developed the ty preal skan lesions of pelligia on the top of



454 CLINICAL PELLAGRA

her feet and on the front of her legs halfway up to the hnees
She had worn shppers and no stockings She was glven meo
tinie acid and Valentine’s aqueous extract of whole hver residue
She hives 1n the country about 100 mules from Birmingham and
has not been heard from since she was given antipellagra treat
ment, but 1t 15 presumed that she recovered promptly as many
other similar cases have done

A third case, in which pellagra had not been suspected, was
an undernounished girl who had spontaneous hypoglycerma A
glucose tolerance test gave a typical hypermsulmism curve
Her diet, while not preseribed as pellagra presentive, was rich
i all the vitamins  In the summer of 1939 after exposmie to
sunhght, wearing slippers but no stochings, she developed a
typieal skin lesion of pellagra on her feet and legs, the hne of
demarcation of the lesions being where her feet were covered
by her shppers Her symptoms cleared up promptly under
treatment

Completing the Cure of Pellagra —The physician should study
the habits and the enviionment of lus pellagra patient, and
finding the contributing causes, as fatigue, wmsuffictent or m
proper food, msamtary surroundings, and aleoholism, he should
mstruet im regarding the things that he can do to prevent a
recrudescence of lus symptoms He should have the patient
teport to him once a month during the summer and autumn
of the first year he has been unde1r obseryation, and agam each
spring and summer for tno o1 three years, for exammation and
for further nstiuctions regarding lis food and personal Iy
glene, and, what 1s just as important, for regular, sy stematie
encouragement When the pellagrin comes back every month
or two for a check up, he should not be dismissed with a look
at lus tongue and by feelng his pulse and telling hum that he
15 all right, the physician should make a thorough examimation
of the patient e then will hold the confidence of the pellagrin,
and ean teach him more effectivels that he cannot go back to Ius
way of living when he developed pellagra 1f he would hope to
enjoy health, efficiency, prosperity, and long life
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m treatment of pellagra 42
changes m 1n peliagra 1v5
curative substances for pefiagra stored
m, 267
cwse of multiple awtam:
nows 159
can e of nweotime acd deficiency
159

dumage

fictor m nicotmie aad deficiency
152

m chrome al oholism, 58
secondary 1o gastromtestinal dis
eases 157
degeneratine changes m 18
depository of all witumns 147
diabetes 1 aleoholies 59
diet 1 secondary pellyra 449
«ffect of alcohol on 151
extracts and lwer era 407
efferts of upon symptoms et pella
g 2ol
from pellagrous liver 267
m pellgra 124 1317 149 164, 177,
214, 2ot 260 207 241 3.1
42

1n permiClous aneme 164 177 254
in treatment of aleoholir pellagra
0

[
of blachtongue experirental 217
of p llagra orally, 216
parenterslly 21h 42¢
powdered extract 214
of secondary pellagra 449
of sprue 104 177, 204
intramuseular 1mjections of 2u3
intravencus wyeetions of, €5 266
of whole curative, 218
1 treatment of pellagra 197
or\l admumstration of, 265
m pellagen 249
factore ntnnme an pellagra 167
IR PErAILIOUS Tmem1y
fresh whole m treatment of pellagra
)

421
G factor of 1n treatment of pellagra,
274

hormones 1G9
m porphvrin metabohsm 1€8
m treatment of 1vitimmoms 145
of pellagra 164 177 267 405 420
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Luver, i treatment—Cont’d
of permiciouns anemra, 421
of sprue, 164, 421
msufficiency, 78, 144
and witamin deficiencies 148
factor in semsitization to sunlight
143

from toxins factor 1 meotine nerd
deficiency, 87

1 aleoholie pellagra, 181

m antboflavinoss, 190

results m nicottme zeid deficiency
151

wtrmsic factor in pellagra, 147, 152

lesions of 188

meotinie acad content of, 206

pathologic changes in pellagra, 148,
185

pathology and avitammosms, 59
m aleoholism
m blackton, ue of dogs, 188
m pellagra 58 78 116 147
m permrcious anemia, 58, 116
relationship of to pellagra, 169
10 pernicious anemia, 109
with hepatic mmsufficieney m genesis
of ariboflavinosts, 191
of pellagra, 191
pellagrous, hver extract from, 207
pernicious anemia presentive factors
170

products, cheap 416
source of mcotime acid 249
therapy 1n macroeytic anema of pelta
gra, 173
1 pernicious anemia, 176
i sprue 176
whole, aqueous extracts of in treat
ment of pellagra, 423
source of all vitamms 421
Lungs pathology of, 192

M

Maze det 110, 258

fermenting, cause of pellagra 154
moldy 62

spoiled theory, 47

theory 62

m Egvpt, 71
towun theory 67, 70
cause of micotmmic acxd defireney

3
Ml de 1a rosa, 28
Mal de Samt Rose 30
Mal del padrone 62
Mal del sole 197
Malabsorption in pellagra 121
Malana and pellagra, 130
m warm and cold echmnates 39
mortality from, 37 39

INDEX

Malaria——Cont’d
predisposing cause of ncotinic aad
deficiency, 570
of pellagra, 1,0, 156
quartan, 130
slander 400
transmissibility of, 83
Malnutrition 40
clirone, 48
disposes fo pellagra, 11a
government statistics on 40
m pellagra 121
predisposing cause of pellagra 25, ,73
Mama of pellagra, mcotimie acad m 124
Medicrne problems 1 affecting pros
penty ot South 23
Medicolegal relation of pellagra, 366
Melancholie m pellagra 294
Mental eonfusion, shght, earlv symptom,
293

depression 1n pellagra, 204
treatment of, 446
disturbances m pellagra 195
manifestations of pellagra, 34
symptoms 1 pellagra 164 296
m pernicious anemra 164
Metabolism  carbohydrate vitamin B
deficiency 1n, 95
effect of ethyl aleohol on 55
porphyrmn liver in, 168
<ulphur, errors in, cause of pellagra,
75
Mevico pellagra m 32
Miero orgamsms 1 production of pella
gra, 78
Milk 1n treatment of pellagra, 88
Mississipp1 convicts 88
Morbadity rates reduction of, 44
\orbum vulgo pelagra 61
Mortality among pellagra patients at
Dule Hospital 241
from malaria 3739
1n pellagra o7 39
complications affect 36o
1 United States 35
typhoid type, 363
rate 256
from pellagra, 365
associated with syphilis, 316
low, 25
reduced, 114
Mo quitoes tramsmut pellagra 8o, 84
Motor symptoms 1n pellagrn 295 297
Mouth pathologre changes 1n, 184
pathology of, 184
symptoms early 286 o
Multiple deficiencies i pellagra, 102,
124 149, 237
m childhood 347
theory 216
vitamin deficiencies 116 272
Mjasthema 1 pellagra, 295
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N

Nausea 1n pellgri, 195
treatment of, 343
micotimic acid m o0
strontmm  bromide and hyo cya
mus 443
1N pernicious anemid, 164
Neoursphenamine 252
Nephrit: , Jhromie  differentiated  from
pellugra, 37
Nervous changes in pellagra, due to
vitamm A deficiency 106
complications of pellagra, due to vita
mn A deficiency, 120
diseases functional, due to witamm
B defirrency 119
mamfestations after exposure to sun
hght, 142
of pellagra 34
due to deficzency of antineuriti
factor 1n vitamm B, 120
msomuia 294
ongn of pellagra, 62
varety of hypochrondriams, 62
symptoms 1 pellagia 290
early
general discomfort, 29
i childhood, 34u
mental disturbance, 29.
weakness 203
system, pathology of 102
Nervousness i pellagra 195
Netherlands, pellagra 1n .2
Neurasthema “early mamfestation of pel
lagra, 287
1 pellagra, 297
Predisposing cause of pellagra 287
Neuritig caused by witamin B defierency

following use of aleohohic beverages
of pellagra crystallme vitumn B,
120

treatment of 445
thianiun hydrochlonde i, 445
Deripheral 1n aleohohe pellagra 204
due to deficiency of witamun B,

m pellagra 254
mcotnie aeid 1 235
thiamin chloride 1n, 205
Neurologie mamfestations m  pellagra
257

Nicotime erd amide 41,
100lated from liver, 210

and amde relahonship of to hlack
tongue, 107

and basic thet 229

and mboflavin deficiency, 143
ki lesions after exposure to
sunlight 1n, 143
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Niecotime acid—Cont’d

and nboflavin 1 treatment of pella
419

gra
caution 1n adrumstration of large
oses .23

component factor of vitamun B, 87
content of hiood 411
elevation of, 411
of hver 266
normal human, 147

cost of 414
cures cardmal syvmptoms of pella
gra, 23

deficency 112 142, 115 160
amebiasis predisposing cause of
370

and riboflavin defierency 191
as factor 1 production of pella
T =
causes ot 53, 70
amebie dysentery 156
of pellagra 87 108, 165
corn toxins 1 68
predispo mg factor in, T4
factor i aleoholie pellagra, 57
m endemuc pellagra, 57
following chronic alcoholism 151
following diet of corn products,
74

following gastric and hepatic 1

sufficrency 119
factors m mirotimie aexd de

fierency, 146

impars liver function, o223

m aleoholie pellagra 56

m nfectious diseases 87

m polywvitamnosis .73

mfections preli po mg causes of,

o
mfestations pred: posing  causes
of 15o

liver nsufheiency from touns
factor 1m

maize toxin theory cause of 72

malaria predisposing cause of, 70

predisyo 1ng eause of 1o

syphilitie liver dvmage primary
factor m produemg 448

total 202

toxns factor i 116

unein irasis predispesing cause of

diethyl amde of 1n treatment of

g!

dosage 223 21 409

large to be avoided 223
effect of upon normal individuals

2

upon symptoms of pella,ra, 231
epoch and era 407
excretion of, 1 unne 2.0
exhaustion stupor sign of, £,2
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Nicotinic acsd—Cont d
factor 1n vitamun B, 125
furlparenteral use, preparation of,
0
futiity of distribution of, to pre
vent pellagra, 377
¢ honeymoon,’? 413
m chewing tobacco 40
m chick dermatitis, 219
n evperimental blachtongue, 220
1 normal human liver, 147
m prevention of pelligrn, 108
m it dermatrtis, 219
m reduction of death rate from
pellagra 363
m stuporous patients 271
m treatment of alcoholic pellagra,
48, 50
of -morexia of pellagrs, 124, 240
of blacktongue of dogs, 26, 108,
29, 226
of cheiosis 236
of confusion of pellagra, 124
of dementia of pellagra, 124, 240
of dermatitis of pellagra, 232, 233,
444

of diarrhea of pellagra, 124, 230,
2 443

of delirrum of pellagra, 124
of dermal lestons of pellagra, 124
of gastromntestinal symptoms of
pellagra, 120, 124
of glo mitis of pellagrt, 120, 124,
.30, 240 270
of mama of pellagra 124
of nausea of pellara 2,0
of pellagra 2b, 108, 109 115, 123,
14, 218, 218, 235, 248, 270,
321, 405, 409
experiments with, 270
m chidhood, 349
secondary deficiencies 1nterfere
with response to, 208
of porphyrimuna in pellagra, 124
of pgyelue disorders, 270
of pavcho es, 230
of secondary pellagra 419
of severe ca es of pullagra, 412
of stomatitis 120, 270
of voouting, 230, 443
1solated from yeast, 109
metheds of administration 225
pellagra preventive factor iz vifamin
B, 108
m yeast 46
pellagrins treated with, 226
preparations of, 224
1n cure of camne blacktongue 107
reactions, 410 o
relationship of to coenzymes, 222
requirement, 160

INDEY

Nicotmmie acid—Cont’d
symptoorg;tology after ingestion of,

synthetllz tn treatment of pellagr,
9

tests for, n urne 323

therapy abuses of, 408

toue 223

toaieity 1 amimals 222

treatment with, effect of 297

wheat germ, source of, 384
Nreotinte aﬁgdes 1n blacktongue of dogs

Nonprotern mtrogen estimations of, 2.6
Nutrition 1n prevention of pellagra, 2,

and treatment of pellagra, 25
pubhe health problem, 368
Nutritional deficiencies m pellagta m
chuldhood 346
theortes of 248
edema 1m pellagra 1n childhood, 342
needs of adults, 431

0o

Ol raneid, enuse of pellagra, 61

Oral mamfestations of pellagra, 289

Otitis media bilatern] purulent, compl
cating pellagra, 360

P

Pam burning 1n rectum in pellagra, 292
colicky, 292
Pancreatitis, chronic 330
Paralysi< i pellagr, 296
Jake, 56
Jamatea ginger outbreak of 50
Parapellagra, 52
Parasites, amimal cause of pellagra, 8o
mtestinal, mn pellagra, 178
1n permeious tnemiz, 179
m sprue 179
Parasitic 1nfection 1n  gastromtestinal
tract in pellagra, 121
1nfestations, 121
theory, 85
Pelagra, 17
Pellagra
acute, cure of two or more facters m
liver pecessary for, 240
age distrbution of, 205
1ncidence i, 126
aleohohe (See Aleoholic pellagra)
aleoholism m 49, 5
ahmentary tract symptoms of 34
amno acid deficiency theory, 51
anachlorhydna 1z 165
and adrenahmsm 120
and chrome alcobolism 48
and corn towuns m Yueatan 71
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Pellagra— Cont’d
and country doctor, 45
and diabetes, pathology i, analogy of,
149

and endogenous toving, 153
and glardiasis 81
and hookworm disease, 1ol
and majana, 130
and pernicious anemiy, 174
1dentieal pathologic changes 1
lwver 1, 170
antrinme liver factors w167
Iiver extract m 174
relation of stomach and lier to,
170

and poverty of@

and pregnaney 128

and Southern prospenty +96

and <prue, dmrrl\m m, dafferences 1n,
225

differentinl dagnosis of 176
etislogy of 165
stomatitis i differences 1 o25
and sunlight, 134
and syplihe 129, 316
and tubereulosia 131
and witamns 99
anemz 257
antigen 85
anboflavinosis associated with 104
s stirochete disease, studies on 84
atrophy of itestines in 16,
of stomach 1in 165
blacktongue m dogs analogous to
100 111

1
not analogous to 106 107
blood pmtum m 319
bocks on
camne mveshgmwus on at Duke Um

versity, 10:
carbohydrate theory, lugh 92
low 94
cardmal svmptoms of 238, 240
Teotime acid cures, 38

eause of (See Cause of pellagra
toxin of baeterial action m 1intes

tmes 31
cercomonads w80
chronie 50

classification of, 283
alegholie 283
endeme, 285 384
types of <everty, 284
climeal jnvestigations, 25 19.
mamfestations of, effect of sunhght
on 197
observations on 199
treatment of nieotmie acad n, 23(
commiszions 42
complicated by anhoflavinosis 419
by nboflavin deficiency 142
by tremch mouth 442
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Pell Lgra—\"om d
s of (See Compl of

condrtions and discases which inrrease
susceptibility to 126
conferences, 42
congemtal, "311
constipation of, treatment ot 43
contagious thcory of %o
corn produets n relation to, 74
curative, substances for, stored 1n
hver 207
cure of, completing education 1n, £54
food factor i, 101
meotime acad 1n, 108
death rate m 2u6
deficiency disease 213
dinmtion of 283
dermatoses, 314
dagoosis of (See Duignasis of pella
gra)

drurhe of, diet 1n, 427, 428
diet m 2
list for foreed feeding, 429
dietary deficiency disease, 88
management oI, 420
banana cure 427
bread 1n 427
build up bodv resistance 126
flmd feeding 426
foods every three hours 432
to be avoided 420
forced feedmg 428
green vegetables 427
mlh 426
taboo of toxins 430
vitamip A, 437
vitamin C 438
differential diagnosis of, 225
differentsated from
acute psychoses 137
chrome nephritis, 37
gastrogenic diarrhea 331
pancreatitis 330
pellagraphona »34
perniciocus anemtia 254 327
seurvy
sprue 25¢ 330
stomatitis 333
toxic delirum 37
trench mouth 333
tuberculous enteritis 3u0
Vincent’s angina, 333
Qsseases and conditions whirh increase
susceptibility to
age 126
alcoholism 131
arterioselerosis 131
deficrency disea es 130
dibetes mellitas 101
heredity, 12
mmunity and susceptibility 132
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Pellagra—Cont 'd
nfections, 130
1ntestinal protozoa, 130
lactation, 129
malariz, 130
pregnancy, 128
race, 132
season 127
secondary pellagra, 132
sex,
syplulis, 129
tuberculosms, 131
uncinariasis, 131
dormant, 283
early history and epidemiology of 28
education, campaign on 402
electrocardiographic ehanges 1n 361
endemic (See Endemic pellagra)
epidemice  discovery of, m Umted
States, 69
form, 83
epdemology of 28 69
erythema of 191
ethyl alcohol etiologic factor in, 57
etologie factor m micotinie acid de
ficiency, 24
etiology of (See Etrology of pellagra)
expermmental, in United States 68
studies 1, 25
facres, 285
eye mamfestitions 285
following exposure to \ rav 269
food defciency theorzes in 83
forced feedwngs in, 24
fulmmnating 249
gastric svmptoms of, treatment of
belladonna m, 443
hydrochloric acid 1 442
hyoscyamus 1n, 443
strontium bromide 1, 410
gastromtestinal disease 1m, 81
symptoms 1n, 187
early 286
genesis of (See Genesis of pellagra)
geographic distribution of 106
heredity in 128
Ingh carbohydrate diet theory 97
lustory and eprdemiology of 28
m Umted States, 3¢
m alcohohe msane, 51
m childhood 341 (See Childhood
pellagra 1n)
1 tropics cause of 94
1n warm and cold climates, 39
neidence of 27, 38 203
accordmg to age 195
ntensity of sun’s rays to, relvhion
slup of 212
monthly, 211
race m relation to, 205
<easonal, 212

Pellngra—Cont’d
due to degree of dietary de
ficrency, 212
due to intensity of solar radia
tion, 212
meipient 283
incubation period of, 289
mfedmnsgt, stable fly carrer of, 79,
mfections 1n, 77
mfectious, and nutritional disease, 118
disease, 84
theory of 77, 80 86
influence of ehmate on, 114
of geography on, 114
of seasons om, 114
nsomnia 1n, treatment for, 432
mtestinal parasites m 317
mtrinse factors i 258
gastrie, 146, 150
Iver 147, 150
laboratory findmgs i, 319
latent 283
leucopema 1n, 207
literature on spoiled corn theorv m,
72

Iiver m, 164, 177 267, 405, 420
changes 1n, 165
extracts m, 124 147, 149 177, 214,
254 200, 267, 271, 321, 420
msufficiency m 78
pathology 1n 78, 116 147
loss of weight m 330
low carbohvdrate diet m treatment
of, 94
maerocytic anemia 1n, 173
mazrze, fermenting cause of, Iod
masked, 283
medicolegal relations of, u66
mental mamfestations of, 34
symptoms 1, 164
msguided publicity, 396
mortality rate, 25, 37 v9
reduced, 114
among patients at Duke Hospital,
241

compheationy affect 363
i Umted States, 35
mouth 1n, pathology of 18¢
symptoms early 286
multiple defictencies 1 102, 149, 237
national problem, 34
nervous changes 1n, due to deficiency
ot vitamin A 106
mamifestations of ot
origm of vanety of hvpochondria
819, 62
symptoms eatly 287 ~
neurologic mamfestations 1m 257
nicotimie acrd deficiency m 24 112
142, 145, 160
nutritional and infectious disease 118
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Pellagra—Cont’d
deficrencies, theorres of 248
oral manifestations of, 239 290
outbreak of, 1 Alabama, 20
pathology ot 126 183
smiar 1 permcious anemit and
<prue 16
permeious anemia and eprue 173
common etiologie factarsin lio
differenttal diagnosis m, 177
photedynamic theory ot 98
Plague of, 382
porphyrnuria 1 138
in unne 321
meotime acid m treatment of 124
potential 233
pre ents phenomena analogous to per
RICIOUS Anenu ¢
ta sprue 273
prevalence of 37 80
presestion of 24 27 o8 (See Preven
tion of pellagra)
problem solving 402
production of meroorganisms n 78
meotime qcid defiency factor 1
126

<1t pollution factor m 51
proguosis of 27 283 Lb 367
propaganda 296
prophylamis of °¢8
psychotic homiardal tendencies m 3o

smerdal tendencies w365
racial immumty 132
records on 401
reduction of merdence of 4
regulation_of hfe of pitients with

456

relation of aleohol to 50
of alcaliolism to 48
of avitamunosis to 115
of nfections to 81
mihoflaym defieicney 1 203
rural diseaze 127
seasonsl merdence of 73 127 255
secondary (See Setondary pellagra)
amebasis, 157
to chromwc enterstis 157
to duodenal ulcers 1o7
to gall bladder diseqse 361
to gastnitis 157
to syphits 129
to vleerative eolatas 157
to unemamss 180
<ex m 126
sumlar pithology 1n permicious anemin
and sprue
simitanity to svphihs 81
skin lesions of 34
types of 208
variety of wmretigo 62
mamfestations of 299
differentinted from other dermn
toses, 339

3
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Pellagra—Cont d
pathology of, 191
sporadie, b9
sprue and yernicious anemua 1,2
ob ervations on 181
squad 88
statigties for 19,8 o7
stomatitie of, treatment of micotinic
acid m 442
study of 24
at Duke Umversity 194
at Umyversity of Georgia 248
on ammts eyperimental 220
ubaeidity 1 lbo
subehimenl 2%
constipation 1 287
Istory taking m 288
i childhood 346
agieides 1 55
sunlight hazaid in 452
sneceptibility to durng lactation 129
su pect 28>
aymptomatology of 283
simptoms of (See Symptoms of pel
Ingra)
svphilis 1n treatment of 447
test for complement fixat:on 85
exammation of urine 1o 32u
theories of 61
ammne acid defieciency 41 110
food deficrencies 64 65 88
fection 64 77 80 8uv 155, 150
toums 64
witamn defitiencies 04 110
toan dopv  odwm thiosulphate
treatment of 76
touns i maice relationship of 74
transfusions <nd diet m 20
tran pnsaibihty of 85
experiments on 80
soil pollution in 86
transmitted by mosquitoes 8, 84
treatment of (See Treatment of pel
Jagra)
toberealosss 1n treatment of 448
types of St
uneInarIve 1r >t
virus disease 8,
wital statisties ot
vitamun B deficiency 1 234
deficiencies 1, multiple 116, 272
with pvaria, 81
Pellagra curative diet content of 202
for use n rural distriets, 4%
Pellagra preventine diet 43o
for use 1m Tury distriets 435
factor 111
deficiency am childhood 341
fools contuming 374
1 vitamin B, 111 125
exwstence of, 145
nomenelature for, 100
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Pellagra preventive factor~-Cont’d
source of, whole fresh and canned
liver, 423
substance 1 food, 123
vitammn 1n chewing tobaceo, 40
Pellngra producing diet, recovery on 269
Pellagraderms caused by evcessie use

of wime 52
Pellagraphobia, 37 293, 334
prevention of 402
Pellagrazein, 63, 97, 153 168, 389, 400
theory, 63
Pellagrins alcohohic number of 51
Pellagrord shin lesions 52
Pellngrous lesions trettment of poly
ansyn 1n, 280
with axétenor lobe pitwitary extract,
76

Pernicious anemia 163 327
achlorhvdna in, 164
anachlorhydna in, 16
and pellagra, 174
adentical pathologic changes 1n
liver, 170
mtrmsic hver factors m, 167
Iiser extract i 174
and sprue 175, 176
hydrochloric ac:d 1m, 176
1mproved diet i, 176
Irver, canned, 175 176
hver therapy 1n, 176
anorexia 1n, 104
atrophy of mtestines 1, 165
of stomach 1n, 165
diagnosts of sumlanty to pellagra,
163

to sprue 163
diarrhea 1 163, 164
differentitted from pellagra, 254
from sprue, 254
etrology of, hepatic msufficiency 1n
185

following pellagra 319
gastric funetion relation of 1m
parred, 171

gastrointestinal svmptoms of, 163

geographie distribution of, 253

hemolytic theory of, 178

1 alcoholie earrhosis of liver 181

liver extracts i 177 254
pathology 1, 58, 116

mental symptoms 1, 164

nauseq 1n, 164

pellagra and sprue 172 173
common etiologic factors 1, 172
differential diagnosis i 177
observations on 181

physiezans’ duty m, 378

preventive factors gastrie, 170

Diver 170

prophylaxis, 368

psychoses m 164

relation of lrver to, 176
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Permeious anemia, relation—Cont'd
of stomach to, 176
simlar pathology m pellagra and
sprue 164
sore mouth 1n, 164
tongue m, 164
subacidity m, 163
symptoms of, 1n }Jelhgm, 17
gastroimntestinal, 163
macrocytie anemia, 163
nervous mamfestations, 163
treatment of, elarson 1 405
endogastrin in, experiments with
263

high proten and low carbohvdrate
rich vitamim diet, 164
liver 1n, 164, 421
extracts mn 164 254
meotime acrd 1n, 274
vomiting 1n, 164
Philippmes, pellagra i 32
Photodynamic theory, 98
Physterans’ duty m pellagra prophylas,
378

Pigmentation of face i pellagra 209
of shin 1n permcious anemia, 254
i sprue 254
of wrists 326
Pigs’ mucost extract m treatment of
pellagra experiments on, 26
stomachs gastric juice from expen:
ments on, 261
Pituitary extraet, anterror lobe 1n treat
ment of pellagrous lesions,
Plague of South, 396
from use of dewitamimzed foods o381
Prneumonia comphcating pellagra, blood
transfusions mn, 44!
m pellagra, 449
treatment of 449
blood transfustons n, 419
nicotinie acad, 449
sulfapyridine, 440
Poland, pellagra 1m 81
Poliomyehtis, transmsability of 95
Polvansyn m treatment of pellagrous
lesions 280
Polvavitammosis 273
Porphyrin excretton, calorometric method
of study, 207
1n urine 1 pellagra, 144
metabolism hver 1 168
relationship of to dermatitis, 206
test of urine 1 diagnoss of pellagrs,
323

Porphyrinemia followng hepatic dam
age, 10!

Porphvrinuria 321
following hepatic damage, 168
n urme 321
meotime acid 1n treatment of 124
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Potassium 10dide 1n treatment of syphi
Ltiec pellagring 448
¢ Pothicker,” 426
yich 1n vitamm A, B, C, 426
Preguancy and pellagra, 128
Prevention of pellagra, 24 27, 368
carotene 1n, 105
educatxém]of harmfulness of toxins,
7.

of pubhic regarding food require
ments, 369
food 1n, 101, 378

futility  of ! distnbuting  meotinic
acid m 377
" m At

368
1 food problem 368
1 samtary eonditions, 368
m tropies 93
mcotime aad m 108
nutnition i 373
physicrans’ duty m 378
sanitary senerage, 569
study of environment 379
witamin A m 102
yeast wm 143
Proutshs m pellagra 313
Prophylatis of pellagra 368
physeians’ duty m 378
Protean manmifestations of alcohelie pel
lagra, 425
of endemie pellagra 432
of secondary pellagra, 425
Proteins, alset deficiency 1n unbalaneed
3

foods m treatment of pellagra, 88
msufficiency of 63 88
unbatanced dwet defletency m 92
Protoroa 1n intestinal mfestations of
pellagra 316
ntestinal, 130
m feces 148
Protozoal wfections study of 77
mfestations m pellagra 316
mtestinal mfestations, 80
Psychie disorders treatment of mico
e acd m, 270
Poychoses acute differentiated from pel

agra,
aleoholie dietary deficzency mn 48
an pellagra 49, 208
mn pellagra 190, 2o4 207
1 perntcous anerma 164
treatment of micotmnic acid m 220
Psyehatherig}é n treatment of pellagra

Psychotic pellagen homnerdal tendeneles
m,
suieadal tendencies 1 36v

Pyelonephritis compheating pellagra 360
Pyorrhea alveolans i pellagra 296

489

Pyndine compound  related 1n black
tongue, 203
m pellagra, 230
Pyuria m pellagra 81

Q

Quartan malaria 1.0

R

Race in mcidence of pellagra, 255
1 relation to susceptibnlity lu2
Rash, bilateral pigmented erythematous
301

Reactions of nwotime acid m treatment
of pellagra, 410

Rectal diseases complicated by peliagra
157

stricture complicating pellagra 360
symptoms of pellagra 292
Rectum, pathology of 184
burmng pumn 1 1n pellagra 292
Red death 396
Ruplacement therspy 149
Rest cure Weir Mitchell 24
Riboftavin and nicotmmie aerd in treat
ment of pellagra, 419
deficiency  skin lesions after ex
posure to sunhight 14,
component of vitamin B complex 10
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