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The purpose of these conferences 1s to assist n the correlatron of
the latest information from research on subjects of general interest
in the practice of pediatrics and to stmulate further research by the
exchange of information It has become apparent that a large auds
ence 15 interested 1n the conferences, and for this reason Ross Labor
atories manufacturers of Similac® publish this report
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The Twenty second Ross Peditoie Research Confer
ence 2 sympossim on Mmesenchymal dieases 1 child
hood was held under the su pices of the Department of
Pediatrics of the University of Utah College of Medi
cme at Salt Lake Cuty Utah October 25 26 1906
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Introduction

In the me<enchymal dizeases aften referred to
as collagen diseases the diffuseness of our know!
ed e of etiology and pathogenesis has long hindered
eur efforts to arrse at satisfactory classification and
effective treatment  The search for clarsfication has
fed down many blind alleys, and doubtless many
more will be traversed

These proceedings discuss current goncepts
through wiuch we approach these conditions Re
cently developed techniques have enabled us to 1
sevrelate vather findings with data dexsved from the
application of these techniques rawsing new prob
Tems as well as laying to re<t some of the old Classt
fication has been made casnier and with rucreased
understanding of the natural course of mesenchymal
diseasea treatment has been made mote effective

¥ am sure that the pooling of information smong
the many investigatars that have been brouht to
gether here will mncrease the effectiveness of all m
research and 10 clinscal appheation

Vincent C Relley

@ rman






General Considerations

1 Mesenchymal Disease

Role of Infechon in the Ehology of
Mesenchymal Diseases

Dr Cranprgn A Syersoy  The etwlogy of theumatc fever
has variously been explamed by virus mfection nutnitonal defierency
and other thearie that naw seem buzarre The association between
rheumatic fever and infechon with the hemolytic treptococeys was
o evident by the 1920s hoveser that continued research i that
direction has eventually led to our pre ent knowledge of etiology
The pathageness of rheumatic fever may well remasm obscure untit
the diceace 15 succes fully reproduced m ammal  but st seems cer
win that pre.eny stadies ave aded encrmonsly by our knowled,e
that the group A beta hemolylic streptacoceus 1s somehow the ety
oloc ageat From this knowledoe have alco come the therapentic
and prophylictic measures by whith + & can now effectinely present
cheumatic frver and us recusrences

With the demos travon that only certmn serologre types of
treptococe e pecially Gpe 12 cawse acute glomervlonephnitis the
ehwlogy of this di ease alio seem to be sansfactonly estabhshed
11 19 unbkely that ve hall solse the problem of the patho enesis of
other resenchymal diseases ar find effectine mea wres for contraleng
them unts their etiology 13 knov n

Experumental polyarthrais

Chascrans and pathologists were once ready to accept as a
working approsch an iafectous etiolo,y n thewmatord srthrehs
There was apparently na dificulty sn reproducmg analogous diea &
wm experimental ammatl A ki h proportion of rabhits developed
chrone polyarthnns after wmtravenous moculation  1th  Ireptococer
Lhrome polyasthnts chinscally and pathaloically mach ke rheu
matord anthrsus, was produced by infecting mice with pleuropnen
mosa bike or.an ms The presence of elevated titers of strepiococes!
Aoglutimns 1 the serum and/or Buid of the josnts of patients with

h d arthrius was repeatedly d d

Subscquentty  expevimental polyarthnins was hown o differ

from the linscal disea e 1 1mportant re pects The treptocores of
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ph hike could be d from the infected
jomts 1n the experimental disease while cultures from joints of pa
tients with rheumatoid arthriis were usually sterle The presence
of antistreptococcal antibody seemed less <igmficant with the dis
covery of the sheep cell agglutinating factor and the other pecular
properties of the serum of these patients The demonstration that the
titer of anbistreptolysin O was not elevated seemed to exclude the
hemolytic streptococcus as the etiologre agent

Statisteally vahd studies did not disclose ssgmficant meidence
of septic foc1 1n patients with theumatord arthritis Fimally the fail
ure of antibioties to affect the course of the disease caused the ma
Jority of workers to abandon the general notion of an nfectious ets
ology for theumatoid arthritis although some still clung to the passt
bility of a viral etiology In recent times rheumatoid arthritis has
been thought to be a discase of adaptation of hyper ensinity of
collagen of the liver thvroid et cetera

Studies of the components of conncetive t sue and new ad
vances 1n the field of endocrinology have largely replaced the ear
Lier b 1 and ! pathol pproaches 1n studzes
of rheumatoid arthntis However de pite the advancement of several
ingemous and brilliant hypotheses little real instght mto the etrolopy
seems to have emerged from either of these new hines of approach
Once the ehology of rheumatoid arthritis 15 known the vast amount

now being ol
) of

of bioch 1 and docrinolog:
tained will undoubtedly make the subseq steps
pathogenesis quicker and more certain

L forms of bactena

For the past 10 or 15 years a new development in bacterioloy
has concerned the pecuhar dissoctants of bacteria hnown as L forms
Vanous bacteria meluding the hemolytic and nonhemolyte strep
tococer when grown under certain unfavorable conditions shed |he:;
capsules cell walls and most of their cytoplasmic constituents an
eust as freehving slowly reproducing orgamsms apparently °f,','
st ng largely of nucleoprotein The techmques of culturing the
L forms are sufficiently rigorous to discourage most anvestigalors
However the basic have been repeatedly confirmed st
the work may well come to be regarded among the outstanding &
vances 1n microbiology of our time

The L forms are in some cases morphol
able from the pleuropnenmomia hike orgamsms found m the human
gemtal tract and 1n ammals with certain diseases While there has
been little tudy of the pathogemcity of L forms the extreme P*’
cificity of pleuropneumonia ke orgamsms for certamn tissues O

ome species 15 well known

logically indistimmuish
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1t has been su gested that the mumute pleuropnenmonia ke L
forras would be mvisible i tissues  Furthermore st 5s Lkely that

d favorable for to Lforms probably et
during bacternal snfection and 1t 1s possible that duna,, convalescence
from iwnfecthion the presence of antshody and other parhcipants n
the hosts defenses may lead bactersa to abandon therr antigensc and
ulnerable cell walt and become L forms

1 1 forms were present 1n the jonts st 53 unbikely that they
would have been demonstrated by cultural technigues previou ly
used L forms of streptococer are hahly resistant to pemcithn and
because they do not produce streptohysn O we would not expect
elevated taters of antistreptolysin @ We would expect on the other
hand 1o find anustreptococeal @ Jutsmins 1n the serum of patsents
with theumatord arthns, since these are primanly sctise aganst
the nucleoprotemns that make up much or most of the sub tance of
the Liorms

The high wcidence of rheumatmd arthnbs m patents with
agammaglobulinenma sugge ts that the repeated anfections expe
nienced by these patients may have played an eticlogic zole and nt
would seem that ny new apprassal of the role of mfection n rheu
matord arthritis hould include & tudy of trepracaceal L forms

Pathagenesis

1t seems cear on the baus of bacteriologic serolagic and ept
demmoloic essdence that the group A streptococcus plays a eausa
tive wle ;m rheumatc fever but the mechanwsms by which 1t pro
duces the rhewmatsc complication are as much a mystery as ever
The pussibibity of a direct streptococeal anfection of cardiac and
other deep ssues remams a real one  Swwe theumatic fever can
apparently be prevented by adequate therapy with pemathn even
i thas therapy 1s delayed for 10 days after the ouset of strep
tococeal pharyngiis 1t seems that living streplococet mu ¢t be present
w the body at the time thewmatic fever hegin  and not merely 1 o
or three wecks previou Iy

A concept that has recened wide acceptance 18 that hactersal
allergy or delayed hypersensitivity to streptococer 1s ba 1c 1 the
pathogenesis of thus disease When kin tesung with streptacoceal
nuclesprotess is carsied out i patents with scute streptococcal
pharyngit 1t 1s found that the great majornty have posstive delayed
bpe hm reactrons three or four  echs after the onset of the dsvea ¢
There «cems to be 5o correlation between the size of the reaction 10
the kin and the amaunt of crreulating gamma globulin or antistrep
toly m O snd there 15 stlf no direct evidence imphicating hyper
sen itivity in this dssease



Another possibility in the patk of rh fever 1s
that endotoxins are somehow 1nvolved It has been demonstrated that
bacterial endotovuns are capable of producing damage m hssues re
sembling that seen 1n certam of the mesenchymal diseases but until
recently 1t was believed that only gram negative bacterial species
elaborate endotoxms We have found however that group A strep
tococel contam an analogous material that produces s normal am
mals all the effects hitherto demonstrated for gram negative bactenial
endotoxins luding the prod of lar fibrinord It
1s not yet known whether the biologic actity of this matenal 1s
mvolved in any of the nonsuppurative complications of human strep
tococcal infections but this 1s a challenging possibality that would
eem to deserve exploration

As with rh fever the pathog of acute gl lone
phritis 1s still obscure The search for <ome nephrotowin produced
by the type 12 streptococcus seems to be a chief hne of approach
Another deals with the po sibility that lysis by bacteriophage may
occur with sudden durping of large amounts of antigeme matenial
wnto the body Hypersensitvaty of either the circulating antibody
type or of the delayed type may be mvolved but there 15 no direct
evidence for this

In summary then the role of infection 1 mesenchymal disease
ceems well established 1n at least two entities acute rheumatic fever
and acute glomerulonephnitts and 1t seems po sible that fusther study
mmght establish 1ts importance 1 others

Role of Allergy in Mesenchymal Diseases

General constderation of allergic responses

Dr Wruam E Enricn Allergic re ponses or allergues as
they occur in human bemgs and in animals may be considered t;
fall mto two major groups—the wamediate types and the del:)zd
type Among the immediate or eatly respon es are the wheal an
erythema type and the Arthus reaction or anaphylactic type A"‘h
phylactic 15 b: b 1n the serum uhxnc
are precipitated by antigen Thece antibodies are gamma globuhins
synthesized by plasma cells Patents who cannot produce E'"“;"a
globulin becau e they have no pla ma cells are not able 10 devebop
this hyper ensinvity

16



Responses of the wheal and erythema type can be tran lerred
to other individuals by antihodies 1 the erum known as Jon ens
nzing antibodees or atopie reamns  These antibodies differ from
others m that they cannot be demonsiraled by precipianon with
anti en shhough they can be demon trated by the Pravsmtz hustner
teachion Tbty do not pa s throuh the placents s smore common
antshodies do sugoesting a ralher large molecular wei ht It now
appears that these anthodies may also be formed by patients with
2,9mma lobulinerma

Delayed hypersen itivity 18 characterzed by the abeence of
antibodies m the serum Hence 1t cannot be tran mitted or trans
ferred by erwm but st can be transferred by cell  Recent reports
sndicate that 1ngections with BCG ot other tuberculin matersal pro
duce thrs wbercubin type of sensttivity i patients with agamma
ghobulinemia

Clincally  the wheal and erythema e pon & 15 manifested
iypseal eases by the appearance of hay fever asthma hives snd
urncana  The anaphylactic type of allergy 15 characterszed most often

y serum sickne 5 while the delased respon ¢ 18 @ ually obscured by
sthe manifestations of underlymn, miccthious disea ¢ However m the
sen ity produced by powson vy the direct re ponse of this de
fayed type of allergy may be seen in the ua.es

1t should be emphanzed that (hese ¥e ponses are not mutuall)
exclusive  Shin sensibizn b and often ceur
concomxlanl!y and chawcal and morpho‘o‘,m mantifestatians often

ug.e 1 the precence of mve than one type of allergy

Morphologic reacttons in tissues
m eresenchymal drseases
Morphologically the reactions m the nesues i the vanous
me enchymal diseases are very much the same For m tance w muld
or acule cases there wmay be mucord de eneratson {figure 1 upper
feft) that 1s swelling of the tne 1 sue due to
of ground sub tance  Scrows mflammatien (i ure T wpper nght)
oo may occur an acute stages  This dillers from mucoid degenera
tion by accusmulation s the t1 ue of ar edema flurd contaming rather
Ingh concentrations of protem ncludin, enzymes and eazymatic
acuvators The e may cause ly 15 of elements of the connective tssue
called de molysis
H the leston 1 of greater seversty farger molerule  such &s
Gibrinogen prass thrau b the capllary 1 st snd are precipuated
the connectine b sue sn the form of fibrinosd 8 process knawn s
fibrinod degenerstion (figure 1 Jower feR} Fibrinowd apparently
dffers from fibnn in thal the preaytate sncludes other ub tances




along with fibrinogen which can be demonsiraled 1n tis ues with
ordinary histologte techmques  There may be other protemns myolied
and carbohydrates fats and even nucleic acids may be precipitated
Fibrinoud 1s not a uniform substance and 1t 15 clear that there are
various fibrmads all of which probably contam fibrinogen

In the most severe cases the depositon of fibnnoid may be
assocrated with necrosts referred to as fibninoid necrosis If the
collagen drsea e 1s chronic we usually do not see retrograde or

-

BTN ILTA BT

1c of mesenchymal

Figure I Morpholoic reactions in hissues characten b

flam
dscaes (upper left] mucoud decenrat on (upper i t) serous wilam
mation (lov et Iele) bt oid degeneration and Ul er lr\lre):izi‘g:m:gloms

to1s Reprinted from The Journal of Experimental
(January} 1919

regressive changes but rather productive or prohferatrie :hang::
known as granulemas (figure 1 lower nght) Some of the lgmne
lomas that develop m diseases of connective lssues are highly }I:l
afic The Aschoff bodies for example are so charactenstc tha
they are diagnostic of the disease However in many other cases
the granulomas are non pecrfic

The wheal and erythema response 15 characterzed by serous
nflammation  The vessels become extremely permeable am;cgr:z!
ponents of plasma leak into the tisue  On the other hand 1}1; d: :"
or anaphylactic re ponsc 15 characterized by <evere fibrnos )gd
erstion and necrows espectally of the artenies while the deln
re ponse 1s characterized by the formation of granubmas

18



“The ontcome of the various reactions that we see i the collagen
diseases 35 quite umform  Mucard degeneration may yesolve spon
taneousty without leaving any scar of other ewdence of exsung
ds esse  On the other hand serous nflammation Gbnnoid degen
erstion and necro 1 and granulomato ss re ult sn sclerosts or scar
formstron with permanent damage

The snvolverment of the connective tissue an these varsous diseases
ss frequently a otiated wath simdar reactions of the vessels more
frequently the artertes sug esting that the noxious agent was pre ent
w the ewcnlating blood and entered fram there into the artenat
vall Thrombosis 15 commonly obeerved m the vesels and the com
position of the thromhn appests to be as varmable as the compo 1tion
of the fibrinand

Ten to ts enty dass after the fir ¢ mjection of lare doses of
horse serum  prolifevative changes d velop m the \ascular convedtive
usswe with swelling of the musculature and proliferation but nat
degeneration of celts 1 the injection 38 repeated a udden clask
of large quantities of antien and antbody in or on the vascular
connective tiosue results tn fibrinoid necroms  In many cases m which
prohferative lesions develop from the first injection degeneratsve
lesions appear after the second 1njection

Allergie factors in pathogenesis
of specific mesenchymal diseases

The chan,es m the tissues charactersstic of collagen disessce
are generally :dentical to tho e een sn <arim sichness  Although
serum  iwkness 13 known ko be an sllergic response the coflagen
diseases are not nece sauly of allergie nature Fibrinod degenera
tion and perhaps other changes seen i these diseases ean he elicited
by other mechamsms  However the lesions s the so called cotfagen
diceases are consy tent with the po 1hihty of aller ic orm

A & £a o resembling rheumatic fever has been produced ex
perymentally by the inductson of successiwe wiection with different
types of group A hemolytic streptococe:  The fact that the erum
of mot patients 1ih rhenmatod arthntis stron ly a luunate
group A hemolyhe streplocoeey and sen stized sheep cells has been
offered as evidence that rheumatord artheeiis s 2 product af hyper
enutivity  Howeter  ome mvestigators have yeported that the
2 lutimns or reactoss i these pabents differ from sntsbodies sn
various ways They cannot be uppressed by cortisone as are other
anubodies and furthermore it has b en hown that nonsensirzed
collowdal particles hke sse are avglutinated by the<e  ra | wonder
whether these sre not non pecific i tabilities that occur w the
disease in the collowd chermcal tatu of the scram an  mayhe 4o of



the connectrve bissues Surely there is o direct evidence to prove that
these instabilities are caused by true antigen antibody reactions or
any other allergic mechanisms we know of

There 15 1o evidence as yet that sy temic lupus erythema
tosus dermatomyositis or scleroderma are of allergic ortgin On the
contrary there has been a recent report of generalized scleroderma
1 a child with agammaglobulinema

Polyarteritis nodosa and serum sickness resemble each other
0 clo ely that they may be considered different expres.ions of the
same process An antigen antibody reaction of the anaphylactic type
seems to be mvolved However patients with the former disease
frequently develop severe asthma a mamifestation of the wheal and
erythema type of allergy

We can conclude then that 1n some of the diseases of con
nectnne Ussue an allergic nature kas been definitely ¢ tablished In
others certain observations suggest that allergy may be a factor
while 1 a third group at Jeast the anaphylactic type of allergy can
be definttely excluded

Discussion

Detelopment of mesenchymal diseases
n patients with agammaglobulinemia

Dr Ropert A Goop Ehrich mentioned that we might learn
omething concerning the possible allergic etiology of mesenchymal
diseases from interpretation of the experiments of nature presented
by patients wath agammaglobulinemta The<e patients have a gross
deficit 1 capacity to form eirculating gamma globulin and have
almost no circulating antibodies We have observed two pauents
with lobul; who have developed classic atopic derma
5 dent on the nonprecipstable wheal

tits a sensitnaty reachion depen
and erythema type antibody Recently 1 learned of a pauent with
agammaglobulinemia who had hay ferer Circulating nonpreciptiable
heat labile antibody was identified 1 signifi and
this sensitivity could be tran ferred by mjection of erum to & non
sensitive Tecipient

e hase observed four patents with agammaglobuhnema whe
have developed typical rheumatord arthnius  The naidence of theu
matord arthritis 1n our ertes of patients with agammaglobulinemia
15 therefore considerably greater than the incidence in the poru‘al;:’"
at large Hansen studied 2 patient wuh congemtal agammaglol “‘
hnemia fadure of the 1mmune response who developed classica
dermatomyositis
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Patients 1+ th a ammaglobubinerna can develop tuber alin ze
action and can react to admunstration of 1y phmd paratyphosd antt
gen as do normal pattents  Bactenial allergy agamst streptocoecal
products can be tran fetred to patients with a_ammaglobuhnernia
aod they are able to u tayp this form of allergy Ne have been adle
10 mduce n patients with agammaglobuhinerea delayed allergc re

ponses to cenamn chemeals and to tean fer this delayed allergy to
subyect wha have not had contact weth the chemcal

Tt ceemns we should he less concerned wih dlassie ercvlating
antibodies as wmyostant pathogenetic 2 ents in this group of disease
and more concetned with the delayed all rgy or po 1bly the sllergy
dependent on she heat labite nonprecipitating reeem type of antibody

Dr Sn:rsm Bec:luse potients with 2 ammaglobulmema are

ngated 1 wonder + hether some
of the ihmax done to thcm perbaps contnbuted 1n ome way to the
sather Mugh merdence of me enchymal and mesenchymosd diseases

Dr I\ A Goop Fortonately for us with our titensiie me b
giton three of the four pabients with agamma lobulwemia who
have had theomaod srthnns bud the disea ¢ at least two years
tefore any studics were carnied ont

Psychosomahe Aspecis of
Mesenchymal Disease

Dr € hment Aworicrs o the development of any poytho
somatr lness emobions jiarney ate as one of & group of cavsative
elements + hach vary sn signdficance as welf as i 7€ pon € 1 treat
ment from indsnidual to mdividuat

Fmononal factars s the etiology
af rhenmatowd erthnis

The mterrelatron of emononal factor with other cantnbuting
causes n the stiology of sheumutond arthritis in children 33 com
plex  Dther parmoatrg factors are a umed to be of hormonal
wherted wavmanc or indechauw nature Personahily chavscrers tics
adipiation pattern and I tone event  (mudar ta these found 1n the
ves of patients b sheumatord arthritis have been ohserved n
tattents we 'k ather syehossmate df orders certunly sugoestin
thay emononal factor sre @ar the only important determmamts of



the connectise tissues Surely there 15 no direct evidence to prove that
these instabilities are caused by true antigen antibody reactions or
any other allergic mechamsms we know of

There 15 no evidence as yet that systemic lupus erythema
tosus dermatomyostis or scleroderma are of allergic origin On the
contrary there has been a recent report of generahzed scleroderma
m a chld with agammaglobulinemia

Polyarteritis nodosa and <erum ichness resemble each other
s0 clocely that they may be considered different expres.ions of the
same process An antigen antibody reaction of the anaphylactic type
eems to be mvolved However patients with the former dicease
frequently develop <evere asthma a mamfestation of the wheal and
erythema type of allergy

We can conclude then that mn some of the di eases of con
nective tissue an allergic nature has been definitely estabhshed In
others certain observations sugge t that allergy may be a factor
while mn a third group at least the anaphylactic type of aller.y can
be definitely excluded

Discussion

Development of mesenchymal diseases
n patients with agammaglobulinemia

Dr Roseat A Good Ehrich mentioned that we mrht learn
<omething concerning the possible allergie etiology of ‘mesenchymal
di eases from nterpretation of the experiment of nature presente
by patients with agammaglobulinemia These patients hase & gross
deficit 1n capacity to form crrculating gamma globulin and have
almost no crrculating antibodies  We have observed two patients
with agammaglobulinenia who have developed classic atoptc dermax
tnis a reaction d on the nonprectpitabl “‘"“h
and erythema type anttbody Recently I learned of a pattent “1.:1
agammaglobulinemia who had hay fever Circulating nonpreciptta S
heat labile antibody was identified 1n signtficant an
thus sensitivaty could be transferred by mjection of serum to a non
<en 1ne recipient

Ve ha\epobsened four pattents with agammaglobulnemia ;hﬂ
have developed typreal theumatoid arthnitis The incrdence of rheu
matoid arthrstis 1n pur erses of patents with agammaglobulmera
18 therefore considerably greater than the medence in the poP“';'L""
at large Hansen tudied a patient with congemtal Agnmm:;g" ';‘
hnema  fatlure of the immune vesponse who developed classic:
dermatomyositis
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Patients with lobul can deselop tuberculin re
action and can react to ad of typhad p yphotd ant
gen & do normal patients DBactenial allergy again t Stzeptococcal
produets can be tran ferred to patients with agamma,lobulrmerma
and they are able to sustain this form of allergy  We have been able
to duce wn patients « sth a,amma lobuhnemia deloyed alfergic re
ponses 1o certam chericals and to tran fer this delayed allergy to
subjects who have not had contact with the chemical

It se m we should be e s concerned with classie ereulating
antsbodses as smportare pathogenetic agents in they group of diseases
and more cancerned with the delayed allergy or posssbly the allergy
depeadent on the heat labde nonprecspitsting seagin type of antehody

Ds Srerson Becan e panents with a amma,lobulmemia are
exten wely and ener_etically miestivated 1 < onder whether come
of the thing  dong 1o them perhaps contrsbuted 115 come way to the
rathey Isgh wcidence of me enchymal and mesenchymad disease

Dr B A Goop Fortunately for u  with our intensne mse
gatwon three of the four patents with agammaglobulinerma who
hase had rheumatord arthrstis had the dreease at least two years
before any studses were carried out

Psychosomatic Aspects of
Mezenchymal Disease

Dr € hwicur Awomicst In the development of any psycho
~omatn sliness emotions partcipate 28 one of a group of causaine
clements which vary m sigmificance 2 well as 1 re ponce 1o treat
ment from mdivideal 10 wmdividual

Emenenal factors 1 the etwlogy
of rheumatod arthritts

The nterrelation of emotional factors with other contrsbuting
couses wn the etiolosy of rheumatord acthritis m chuldeen s com
plex Other partiipatin, factors are @ umed to be of hormonal
wnhented fravmatic or mfcchous nature  Personality characten tics
adaptation patiems and b torie events simular to tho e found i the
bves of patients with rheumatord arthntis have been obsered m
patients with other ysychowmate drorder certanly ugeshin,,
that ematsona factor ar not the asly important determnants of

"



the site of symptoms Inte tigations of the sigmificance of emotional
factors are handicapped however by the chromeity and <eventy of
the tllness as well as by the lengthy and tume consuming nature of
psychuatric treatment Thus 1t 1s difficult to differentiate the effects
of treatment from the effects of evems 1n the natural course of the
patient s lfe and it 15 defficult for any mvestigator to treat a dlatts
tically sigmficant number of patients

In sprte of these difficulttes there 1 some evidence that emo
tional factors make both direct and indirect contributions to the
development of rheumatoid arthntis, and some indication that simt
lar factors affect other discases of the mecenchymal group The evt
dence accumulated by <tudying developmental histones and the
personality structure of adulls with rheumatord arthribis pomnts to
a charactenisuic constellation of personality factors These studues
demonstrate peraistent and powerful hut unfilled dependent needs
ansing out of early disturbances in the mother child relation hip
resulting in ho tility towards the mother which 1s ordinanily channeled
into 2 macocht tic need to serve others In other word  the arthnic
patient 1n the earhest stage of desvelopment has lost out on some of
the gratfications he hould have received from the dependent yela
uenship with his mother He therefore remains chronically snsecure
having stored up the child s equivalent of intense anger towards the
mother who falled him His fear of losing the small <ecurtty he has
prevents his evpressing hosulity directly He learns that to serve
others wins their approval and keeps his hostile feelings under
control
Sometimes however situalions arsse that either interfere with
masochistic methods of dealing with hostile feclings or else mobihize
gult secondary to the hostlity These situations are a socuated
predisposed individuals with the on et or exacerbations of theuma
toid arthribis

Electromoygraphic studtes have provided suggestne evidence
that the papent with rheumatoid arthritss 1s hikely to reflect bis psy
chologic tensions through somatic muscular tension  This evidence
preliminary though 1t 1s supports the theory that persistent increased
muscle fonus resulting from inhibited aggressis eness and the delenses
against 1t 1n some way precipitates the attach of arthritis Glaser h::js
noted that when the emotional tension of patients wth rheumator
arthrilis finds redirection 1n mamfestations of psycho +  the arthnitie
symptoms remamn mimmal The alternation of psychosis and psychoso
malic symploms indicate the mnterrelationship of emotions and this
type of symptom

Surveying the results of their psychotherapy on the arthnte
process in children Blom and Nicholls report their impression that
with treatment remission come sooner and la t longer but state thet
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tmprovement can be better demonstrated m terms of general emo
tonal adjustment than i alteration of arthritic symptoms

Emononal effects of mesenchymal diseases
wn children

The emonional effects of me enchymal diseazes in children can
be discussed under three general headings emotional effects of any
chronic disease implications of changes in the child s body mage
emotional by products of treatment particularly of treatment with
sterord hormones

Any disease that produces chronic mvalidism subjects the pa
tient to an unusual degree of dependency on his environment The
helples ness and restrictions imposed by illness may produce a va
nety of emotional reactions Some children become particularly
anxious others are depressed apathetic or withdrawn Sull others
deny their mcapacity thus avouding the necessity to face their de
pendency The choice of Teaction by & given child depends on the

um total of the relationships experienced and the attitudes developed
in the earliest period of hus hfe when dependency was wevitable

When nece sary mature adults ean accept the dependency of
illness with equammily remaining eager and willing to give it up
when their physical condition 1raproves This process 15 more diff
cult 10 children and 1mmature adults Early experiences have con
ditioned some to equate helplesshess and dependency with abandon
ment or rejection others have been conditioned to feel ashamed of
any dependent yearnings These atitudes contribute to the devel
opment of anxiety and depression duning illness of any kind  Other
children appear to be trying to capture a security they did not re
cene when they were younger accepuing illness reasonably well but
resisiing convalescence and seeking to mamtmin therr dependent
posiion

The distorion of body parts brou ht on by 1llness 15 frighten
g enough to an adult but much more so to the child The child
who sees a jont becomng swollen panful and stff does not easily
comprehend that the allne 15 likely to be limited to the jomnts but
may have terrifying fantasies that the disability will in some way
extend to other more vital parts

The pahients concept of body image 13 important 1 the re

aclion to treatment, particularly by corticoid It 1s dafficult to estab
hish 1n what proportion the biochemual effects of th corticoids and
the anueties associated with the modifications 1n body 1mage con
tribute 1o the psycho es occasionally een during treatment with these
substances The confusion 1 dentity and the distortion of body tmage
produced when an adolescent gar] finds her face changing m shape



accompanted by the detelopment of extensise acneform lesrons and
tur utr m may be more s1igmficant 1n prodicing a psycho 15 than the
alterations 1 body chemi try  Assuming that both play a part 1t 15
parhcularly ymportant m the interest of mental hygiene to provide
constant reassurance explanation and interpretation of the nature
of the disea e and the wide effects of treatment to any child with
me-~enchymal disease



Biochermcal and
Hematologic Alterations
m Mesenchymal

Disease

Sorme Chermical and Biologic Properties
of Chondrorhn-sulfuric Acd B

Dr Arnerr DorrMan In recent veers many diseases have
been thought 1o be assoctated with changes in ground substance
Becau e of the hmited histochermcal methods ayvadable snterpreta
ton of wuch changes has been wnsatsfactory

There s now suffictent evidence to mdicate thar ground sub
tance s not a umform chemical substance but rather a complex
 kysicochernical ar collondal oluhon This amorphous matetal sepa
sates fibers and cells and 1s thus the pha e miey persed between alt
parenchymal cells and arentaon The ground substance comtans
matenials 1n transit between cells and rirculation and suf stances pe
culiar to conneciive lssue  The compostion of ground substance
vanes m different parts of the body and i different tisues In

astila e sypovial fhud and vitreous bumor for example the com
position appears to be conwiderably sumpler than 1n kin

Protewns of ground substamce

The proteus of ground sub tance mclude acid soluble collagen
acutsal soluble collagen protein components of mucopoly accharide
complexes and po sitly precursors of cla tin

The e tence m vina of acsd sofutle collagen 1 olution ye
mams questionable {4 v apparent from vecent work that a soluble
form of collsgen call d the neutral soluble fraction 13 present 1
fatge quantities m ground subqance and has a rapid metabolc tuzn
ner

Sulfated mucopolisaceharides ex1 t in certam Ussues as protem
complexes of hish motecular wesht The chemical hinkage betweea
protesn and mucopolysacchande s unknown It erems likely that
precursars of elastin should alo be gresent in the ground ubstance



obtained from the unknown compound behaved on paper chromatog
raphy just as that obtamed from a known sample of  sduronic acid

It 15 of anterest that 1duronic acid has never been demonstrated
to occur naturally D glecuronic acid and !hduronic acid differ only
i the stereor omenism of the fifth carbon atom

Some bologic properties of chondrown sulfuric acd B

Another approach to the study of this compound has concerned
s biologic activaty  Marbet and Winterstein have reported that the

h actinity of chond, sulfurte acid B 1s considerably
less than that of heparin However the former compound occurs in
connective tissue 1 rather large amounts 25 mg of the pure com
pound can be 1 olated from the skin of one rablit but only minute
amounts of hepanin can be solated from tissues Even af the antt
coagulant activty of chondroitin sulfuric actd B s weak compared to
that of heparin the total activity rmght be great Chondrostin ulfunc
acid A demonstrates no antithrombic activaty

For study of relatine antithrombc actiity the basic design of
the expermments carried out with Grossman consisted of mcubating
a mixture of punfied bin with the p 1 pound 1n
question and 1n most cases with plasma After a period of mcuba
tion of 15 minutes an aliquot was mixed with fibrinogen and the
clotting time determined Increase m clotting time beyond that of
the control indicates antithrombre achvaty

It has long been known that heparm alone s not an antt
thrombic substance but requires for activity ome other component
present m plasma There has been considerable disagreement on
whether this component should be called a heparn cofactor or
whether heparin aself <hould be considered the cofactor and the
component 1n plasma the antithrombic substance

With smpure fibrinogen heparin appears to be actne because
ol with h b 1 For this reason we
utihzed purified Dibrinogen Under the e conditione chopdrain
sulfuric actd B alone does not demon trate antithrombrc actisity but
when mixed with plasma the antithrombic activaty of plasma 13 8Ue
mented In the presence of pla ma and at low concentrations of lhror;!
bin (10 to 20 units/ml) chondrottin sulfuric acid B has considerably
more antithrombic activity than heparin  However at high con
centrations of thrombin (200 umts/ml) chondroitin ulfuric aeid B
does not exinbit antithrombie activity

Figure 3 represents the results of an expertment indicating the
relative antithrombic properties of plasma of pla ma plus heparin
and of plasma plus chondrotin sulfuric aad B All clotting 2 <)
were performed at theoretically constant thrombmn concentrations
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but the thrombin concentration was varied m the thrombun plasmy
polysacchanide mixture Plasma exhubits defimite antithrombic ac
tinty that s augmented by the addition of heparin at 2ll concentra
tions of thrombin tested  The addition of chondroitin ulfurie aeid B
to thrombin and plasma results in marked augmentation of antithrom
bie actinnty at low of thrombin At e h
of thrombm chondroitin sulfuric acid B 1s not enly less actie but
partially neutrahizes the antithrombre activity of plasma

These data would eem to indicate that certamn polysacchandes
1n ground substance may have highly specific activities that are quite
different from tho e of other compounds closely related chemically
We do not know the exact chemrcal structure of chondroitin sulfuric
acid B or anything about 1ts metabohsm What role 1t may play in
physiologic or pathologic conditions 1s not clear It s clear howeier
that there 1s a substance normally pre ent that could profoundly
aflect the deposition of fibrinogen mn the ground sub tance of con
nective tsue and 1t seems possible that the amount of such ma
terial present 1ts ph: } 1 state or 1ts d. ton from pro
temns may well play some wmportant role tn both phy 1ologic and
pathologte procesces

Sigmificance of Miscellophagosis 1n the
Physiology of Ground Subsiance

Dr Rosert D Hiccivsorsam 1 should hike to review some
studies g an . hip of the poly sacchanid:
of ground substance with cells of connective his ue m the maintenance
of the physiologic state They deal 1n large mea ure with the intra
cytop), storage or of novious foregn matenal a
collaborative function of ground substance and connective b1 sue cells
that we have called micellophagosis  Concerned in ths process aré
the mast cells the fibroblasts and of course ground ub tance—the
amorphous continuum between the fibers cells and vessels of the
connecine tissue d

The importance of micellophagosis 1s imphied by the suterrelate
roles of the connective tis ue clements 1n the tran port of metabolites
and the maintenance of an optimal em ironment for cellular function
Changes 1n both chemical and physical states of the ground sub tance
as well as of the cellular constituents of connective ti< ue are mndica
tive of altered function and are characters tic of the inflammatory
response
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Combuwation of mucopolysaccharides
wath novious foreign matenals

Ground substance may function in 2 manner analogous to that
of son exchange resins  The calcm bind ng properties of carnlage
are well known and a sele tive wfinity for the potas :um 1on has been
demonstrated {or the potvmerized ground substance of the symphy 1
pubss of the gwinea pt,, This postufated role of gronnd ubstence as
an exchanger of ronizable substances would Lt governed m part by
the number ol actdic groups present and the de,ree of polymenza
tion of the mucopoly acchandes as well as by 1t complex nature
of the other con lituents of ground substance

We have tried to determine whether the binding of vartous sub
stances by mucopolysaccharides may function 1o the presence of
novious agents as a mechanism for the maintenance of the physto
logi state in the connechive tisue A chemalic Wustration of this
function 15 shown in table 2 The acidic mucopolysaccharide VPs
binding with an appropreate substance X which may be an amine or
proten of the connective tissue forms a complex wath 1t This com
plex n the presence of another substance Y may be dissociated
forming a new complex MPs— Y and releasing X from the onginal
complex  The substance Y would therefore be knov n as a  refeaser

Prelininary studies have shown that a complex of hepanin with
tolu dice blue may be dissocuated by basic substances that have a strong
affmty {or thus w1 opolysacchande The econd complex at optimal
proportions forms a precipitate and the disso 1ated dye 13 freely
dualyzable The release of dye hows indirectly that the heparm has
formed a new complex with the bastc substance or toxic agent and
thereby reduced the concentration of active toxic ubstance

The telatnve strengths of these releasers were € t mated from the
amount tequired to release 2y to 509 of the tolmdine bly  from
s metachromatic complex with hepann A nuirber of the strong
and moderate tefeasers such as polyrisan neomyein and the chemo
th eapeutic & d 0 ds are therap drugs whose use
has been restricted because of the toxicity associated with them OF
the oth r substances, both 48/80 and basic lead acetale are reportedly
very efficient releasers of histamme from the hepanin histamine com
plex in bissue

Allter subeutaneous njectton of heparm in the mouse metachro-
matc granules appeared m the local fibrotla t  uveeting that the
cells were able to ineest and concentrate ths ub tance as mtracelly
lar granules Injection of chondrotin sulfate P produced a imidar
althou h weaker effecs than that of heparma

Addiwonal studies showed that chemically sulfated hyalurontc

acid 23 well as chondroitin sulfate A appeare ! in the cells two hours




after injection  The cells that ingested these chemrcally altered muco-
polysaccharides were unable to dispose of them and granules were
scen 1n their cytoplasm for at least one month after 1njection 1 con
trast to the 21 to 18 hours required for d: appearance of naturally
occurrng Mmucopolysaccharides

The seque tration of such altered or forergn matenal and the
ntracytoplasmic storage which we have termed mrcellophagos:s su,,
gests that the cellular function 13 also one of detoufication the m
wested matenal being no longer free to act extracellularly The mitial

Table 2

Actdic mucopolysaccharide exchange of basie substances

MPs + X ——> MPs X

MPs X + ¥ ———> MPs Y + X

Hepanin Toludine Blue  +  Relea er e———>

(504g) (120 pg) {50ml)
Heparin Releaser  +  Tolwd ne Blu

Relea crs
STRONG MODERATE WEAK INEFFECTIVE
45/80 Sulbamid: Cad dtab
Polymyxin Lentamdine®  Putrescine | yr benzamine®
Protam ne Propamudine®  Streptomyein Tryptamine
Neomye Spermidine Morph ne
Clupemne Ba tc Ebdc Glucosam ¢
ACTH Ba tram ete

Compared on ba 1 _of amounts necessary for dye release (DR)
STRONG = 50% DR/25 100 »g MODFRATE = 50~ DR/50-1000
g WEAR = 95% DR/1000 ug and INEFFFCTIVF == %5 DR/1000

inflammator} re ponse subsides alter a me de pite the continued
presence of the novious substance mn the tissues The pre ence of
dark metachromatic granules in the eytoplasm of the fibroblasts pro
sides an appearance quite similar to that of the mast cell Ve }mel
described such cells as  quasi mast cells to denote thes superfiesal
recemblance

Further e tigations included subcutaneous mjection it o
of mixtures of hepanin with various basic ubstances hepann 4-‘3/’
complex heparm stilbarmdine complex heparin polymyxin complex
and heparin neomycin complex It was observed that these sub l?nc&d
which teacted wath hepanin 1n vitro ts form 2 cloudy <olutton altere
either the appearance of the granules o the rate at which they m:,t
formed Many of the basic substances u ed are biologically active an

o mice



wm smtable concentration induce tovie resetions culmmating in the
death of the experimental aramal We found that pretreatment of the
amumal with hepann markedly enhanced its tolesance $o these drugs
For instance admmnntranon of 100u«g of hepann proterted alt of
the mice challenged wath a dose of 48/80 that killed alt of the aline
treated controls  Sumlar protection was ot tamed agamst palymyun
nromyan and stlbamidime  Comsersely the prolonged coagulation
e of the blond of heparmmzed mice could be markedly reduced bv
the injection of many of the<e toxse sub lances

The observed tolerance of the hepann tseated mice appeass to
depend mmially on the snteracton of this acrdic muropoly satchande
with the toxic basic substance Houwerer the range in complexuty of
these toxic agents from a synthene phenylalivlarine to 8 naturally
oceutring palypeptide wmakes 11 unlikely that a specific moleculer
structure of the toxic agent s required for s fixation by hepann

Role of the mast cell and fibroblast n mucellophagosts

QOur obeeryations would su gest that the mast cell may ong
nate 1n the 4 ves by a mechamsm mmidar to that hown for the
granulatson of fibrablasts The mast «ell 1s known to contain rela
fively large amounts of biologcally setsve substances hepana and
starmme which appear to b stored i the gronules of the cell
Since vanous kingds of ingury to the Lissue can cause the degranula
top of mast cells and shedding of granules mio the swrrounding
ground sub tance we have been intere ted 1 determining the fate
of this histamine and hepasin contasning matenal

Filteen mnutes 1o 3n hour after relea o of the granules granvles
staimng smifatly can be seen in the cvioplasm of surrounding fibra
blasts suggesting that the Rbroblasts are able to ingest the shed
granules of the mast cells When , ranules of mast ced) selated from
the subcutancons connerine hssu  of muce were wyected subcuta
veausly nte other mice many of the local fibrobla ts were sub e
yuently found to have thewr cytoplosm filled with this granufar ma
il Sumlar expenments employing wsolated S labeled granules
af mat cclls abtained fram mice presion by treated with radicactne
otdiwm sulfate confirmed our hypothesss that the granules wn the
fihroblasts were those shed from the ma t celt

Ingest d granut s appeared 10 dv solve or be metabolized wahin
the cytoplasim of the ibrobla 1 implicating the fibrobla t a8 a par
tcspant 0 the di po al of histamine contammng matenal 25 welf as
w the metabohsm of mucopohsarcharides of &t ue In the Asthus
phenomenon the reaction smiahing the ma t edl 15 more marked
and appears (o overwhelm the capacity of the local fikroblat to
inge 1 the numerous shed granules
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Discussion

Dr Enricn There have been recent reports indicating that
48/80 releases histamine from the hepanin hitamune complex <ug
gesting that this matenial 1s a histamune hberator As stitbamidine
adrenocorticotropin et cetera release tolurdine blue I wonder whether
we can assume that they are also histamine liberators®

Also I should Like to ash what you think 1s the metabolic sig
nficance of the uptake of mucopolysaccharides by fibroblasts? Where
are the mucopolysaccharndes produced® Do you believe 1t possible
that the fibroblasts take up polysaccharides and convert them
ito hyalurenic acid?

Dr HrcciveoTitam I think there are degrees of histamine re
lease and 48/80 stlbamdine and polymyxin ave histamne releasers
both 1n vivo and 1 vitro while other substances may be active
vitro only It eems qmite possible that the release occurs by replace
ment since the relea ers combine quite strongly with heparin  How
the binding of histamiwne by hepatin comes about 1s a subgect for
future work

The question concerning the turnorer of the mucopolysaccha
nides 1s difficult to answer We might assume that fibroblasts are in
volved m prod of hyal acid and other lysaccha
rides We made radioautographs of loose connective hissue at various
stages after injection of radiosulfate into ammals Radiosulfate has
been thought to enter heparin 1n an exchange reaction with the sul
fate of the hepanin molecule However as early as src hours after
wnjection we found a portion of the sulfate fixed in the ground sub
stance and the amount steadily decreased during the next 48 hours
Meanwhile radioactivity in the mast cell mcreased suggesting the
possibility that heparin was being synthesized outside of the mast cell
and was then accumulated in 1t

Alterahons of Fibrinogen and Related
Proteins during Mesenchymal Disease

Dr Ricuard T Ssutn Most of our studies have been }clon
cerned with the ongin and nature of the fibrinoid deposits, such 33
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may be seen 1n and acound the blood vessels i systemic lupus
erythematons n the theymatic beast and i the connecine tassue
wn sheumataid anthnts and related disorders Both chimical and ex
peeraal data mdicate that this matersal 13 composed chuefly of
fibnn or & fibrin ke protem and a mucopelysaccharside The gen
eralzed Shwartzman reaction provided 2a experimental model for
studying some aspects of the ongm and composiion of fibunaid de
posiis 1 experimental anmals

Demonstrauon of reversibly cold msoluble fraction

Dunng attempts to find a crculoting precursor of fbrinord an
rabhts gren m bactersal end a of hepar
nuzed plasma that precepiated on standing at 4°c was observed
This weaterial was termed a hepann preciputable fraction smce ot
was seversibly ansoluble ouly w the presence of hepann or related
acud mucopolysacehandes This fraction hke fibrmogen dusappeared
feam the circalation with the depowiion of fibrinord matenal m the
kidneys spleen and heart Heparimeed plasma taken from chaldren
with acute theumatic fever was also found to show & heavy protem
preciputate after chilbng simular 1 appesrance to that observed in
animals which also disappeared when the plasma was warmed

F hy sicochenucal properties of the heparin precipieable
fractian

Matertal employed for studying the physicochermical properstses
of the fraction was the twice washed cold precipriate from the hepan
mzed plasma of an acutely il patient R was found that heparin
chitin sulfate polymannurome acid sulfate and certain dextvan sub
fates were equally effectine ta producing cold precipstation 1n the
plasma of acutely M patients i contrast to cakerun binding anty
coagulants Maximal precipitation oceurred with the concentrataon of
bhepann at 01 mg/ml Increasteg tonic strength betwesn 002 and
05 ncreased the solubshty of the fraction as did ereasing pHi
withen the range of 67 ©3  Caloum or magnesium ions were re
quised for maumal peecspitation

Several pieces of evidence indicate the close relationship of thus
fraction ta fibrinogen 1} ns abunce from hepanmized serum  2)
electrophoretse motdy scaular to that of &bunocen 3} 503 of the
{raciion had h w the ul 2
stntlar 10 those of fibrmoven 4) the fraction was 50 80¢% elottable by
thromlin Th fraction duffers from pure fibtinogen howerer 1n solu
Lility when combined with beparn marked eshancement of rouleaur
formation and sedimentation o erythrosytes only parhial clottabihits
#nd the precence up to 30% of 2 hyh malecular wer bt compronent
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We are entertaining the worhing hy pothesis that the fraction represents
2 b or mxture of fibrinogen and an drate polymer
of fibrinogen perhaps partially denatured which has an affmty for
acid mucopolysacchandes and as a con equenice of combination with
the e substances has the altered physicochemical properties we have
deseribed

Concentration of heparin preciputable fraction
n serum

Table 3 presents data on the amount of heparin precipitable
fraction found 1n the plasma of normal indisiduals of varous 2 _es
and table 4 <ummarizes the findings 1n varmus di ease states Hr.h

of the heparin ble fraction occur 1n the plasma
of humans with acute disease whether due to snfections or snflamma
tory or me<enchymal disease When the patient 1s <eserely il with
any of these disorders the concentration often equals or execeds that
of clottable proten The high values return to normal alter suc
cesful or p of the disease

We conclude from such studies that the occurrence of large
amounts of heparin precipitable fraction m the plasma of humans
15 another of the so called acute phase phenomena The sigmificance
of this fraction 1s not understood However the occurrence m the
cirenlation during acute disease of a protemn 1 1th an unusual afimty
for 2c1d mucopolysaccharides, uggests a possible function n handling
the mucopoly accharides that result from ussue destruction  The sug
gestion that the heparin precipitable fraction 1 humans s 2 fibrinotd
precursor 15 as yet unsub tantated but deserves further study

Discussion

Dr Domemav I think most chem ts who work with the acd
mucopoly accharides would object to saying that becau ¢ a material
15 Schuff positive 1t 15 an actd mucopolysaccharide Some hipids may
also be Schuff positive

Dr SteT<o¥ If ome of the heparm precipriable proteir is 707
clottable why 15 none found 1n the serum?

Dr Syurit A bkely explanation of the al sence of the fraction
from serum 1 that 1 the clothing process of whole blood fibnnogen
absorbs the heparin precipitable fraction of the pla ma However
Wt 15 entirely concenable that the antthrombic effect of heparin
it.elf mght nfluence clottabihty and give fal ely low values in our
determinations
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Da S vavCrevewd Ve know that a hepanna neutralizing factor
33 present m platefels I pla ma of the platelets remam mmm the
{actor 13 not present

Di Sutzss Ne have always been concerned about the possibitity
of an eflect exerted by wome factor i platelets As a consequence
we altempt to munimsze the platelet eflect by apprapriate b b peed
centrifugation as soon as we ohtatn the blood frore the patient



Behavior of Proteolyhc Enzyme Inhibitor
i Serum dunng Inflammatory States

Dr Freoericn C Mort In the process of mflammaton the
role of the proteolyti. enzymes has not been defined but fibnnoly
s and the p of leuk are thought to bute to the
dissolution of uscue In the allergic re ponse m witro_the hberation
of proteolytic enzymes precedes the elaboration of histamine and
heparin  Serum however contains mhibitory substances that
activate the leukoprotea es plasmm trypsin and chymotrypsin These
inhubitory substances may be of mportance 1n the dynammcs of m
flammation

The chinical studies of the proteolytic enzyme mhibitor in serum
have extended over more than 50 years yet until recently it was
Anown only that the concentration of the wmhibitor in the serum 1s

d n pathol d that are d with destruc
ton of tissue and the fluctuation 1n concentration parallels faxly
well the edimentation rate In chrome inflammatory diseases the
concentration 1s elevated at first and returns to normal as the activity
of the dicease stale ubsides

It has recently been demonstrated that the larger fraction of
the tnhibitor which infubats trypsin travel electrophoretically with
the alpha globulin and a smaller fraction effective agamnst plasmin
as well as trypsin travels with the alpha, globulin and accounts for
only about 105 of the total trypsin inhibitory power of serum

The method we employed for titration of the inhibitor con 1ts
of measurcment of the mactivation of trypsin by erum 1o a ca.em
substrate at 37°¢ and pH 76 the area in which trypsin 1s most
active  The method used was standardized agamst one employing the
inhibitor obtained from oybeans

Experimental studies in concentration of proteolylic
en yme wnhibitor

As may be seen 1n figure 4 normal monkeys show no sigmficant
vanation 1n the level of the serum mhibitor from day to day With
the infl produced by a turp alscess there 15 a prompt
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rise i the concentration of inhbitor an the crum  This mse has
Leen thou ht to be due to the accompanying destruction of tissue

When the entire body was irradiat d to produce destruction
of tis.ue there was a prompt and extensise decreaze in the total
leukocyte count but the concentration of inbubutor in the serum
increased only shehtly (figure 5 upper) On ub equent production
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Figure 5 Concentrations of prote Iyt c en yme 1 ibitor in serum of
monkeys und r vanous e permental cond tions (Upper) Ierad ation of
the entire Lody e ulted an o ly sl hy 3 ¢ m concentration of the
2 Bk tor in the serum Lut subequent production of a sterile abscess in
two of the a imals was accompan ed |y d fin te increace (Lawer) The
admint tration of ort_one resulted in a prompt a d prolo , d elevaton
of the con tration of inlubito 1n the sérym and no's gmificant tceea &
n the roncentration occurred after th subs qu nt inject on of turpen
tine Data from or g nal article 1n The Journal of E permental Med cine
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af a sterile abscess by injection of turpentine a prompt rise accom
panted the inflammatory reaction When irradiated anunals were
subgected to el producing a lesion ble 1 size
to the mflammatory rcnmon o the turpentine abscess only a hght
mise 1n concentration of the iwhibnor occurred

In humans njection of adrenocorticotropin and exposure to cold
temperatures have been shown 1o result m elevation of the concen
tratton of tryp 1 wbhibitor ta the serum  The effect of admimstra
o of cortisone was therefore studied in a group of amimals and
2 prompt 1 e of the inhibitor was noted (figure 5 lower)

The rechamsm through which the mhibitory activily 13 1n
creased by corticone 15 not hnown No source of the mhibitor 1n
tissue can be demonstrated despite our attempts at assays for the
mhabrtor 1n all organ< mcluding the sites o} wflammanien produced
by the al cess

On the tuenty er hth day of admimstration of cortisone an ab
scess was again produced by injechion of turpentine There was
o igneficant change m woncentration of whibitor in the serum
{figure 5 lower) The fatlure to respond to the mflammatory stimuli
duning 2dmin tration of cortisone sugge ts that the ammal failed
to elaborate more inhibitor by the usual pathways becau e of sup
presston of adrenal actisrty

Physiologic effects of 1solated proteolytic en.yme mnhibrtor

The partally punf d proteolytie enzyme whitator was dem
onstrated by paper electrophoresis to Le primanly an alpha globu
lin and to contain hitle if any alpha globuln The inhbitor was
nearly completely destroycl by heat at 56°¢ for one hour was un
stable at room temperature at pH 306 but relatively stable at higher
values of pHl The partally punified material was wnactwve sgatast
plasmun which would be anticipated since only the alpha, nhibitor 15
eflective agamst plasmin

In further studies of this inhibntor 1n relation to the inflamma
tory process, gmmea pigs were sensitized with e,g albumin  Var
1008 sites of the kin were then prepared for study by mjection of
the partially purdied whetitor The inhibstor mjected m some of
the sites had been inactivated Ly heat. while that injected into
other sites had not bLeen imnactivate!  Albumm was then smpected
imto cach one of these areas and partial suppression of the in
flammatory reachion was obseried in the sites of injection of the
mhibator that had not been subyert d to heat.

Despite the expermental studies, the ehimcal s mficance of
the teyp in anhubutor 18 certamnly not clear It 15 !mc the concen
tration of anhthator in the serum is elevated 10 mesenchymal diseases
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and returns to normal during remissions of the diseace However
as with the hyal dase inhibstor ad, of cortisane
appears to raise the concentration of the inhibitor but, when the
concentration 1s lugh as in rheumatic fever treatment with cortisone
15 associated with a decrease and with a d
of the inflammatory reaction

I have postulated that these bizarre and contradictory findings
represent changes 1n the utiization of the inhibitor by the action
of cortisone 1n the presence of large amounts of proteolytic enzymes
produced by mflammatory states

Metabolism of Porphyrins in Rheumathc
Fever and Other Mesenchymal Diseases

Dr Rosert A ALbrict Porphyrins are present in physiologic
ally active forms 1n every living mammalhan cell and are involved 1n
the 1 of human ph gic P Their elab 8
not so far as we know under the direct control of any of the glands
of mternal secretion

Every phystologically active porphyrin n the mammal contatns
an atom of wron However both type I and type III 1somers of
porphyrins are normally found n the free (uncomplexed) form i
extremely small amounts 1n the excreta of mammals The physiologic
ally active forms of protoporphyrin are hemoglobin myoglobm cata
lase the cytochromes and peroxidase In the plant kingdom chloro
phyll also 1s a porphyrin but, instead of iron 1t contains an atom o!
magnesium

Porphyrinuria and porphyria

By custom and common usage we reserve the term porphy
nnuna  for conditions 1 which there is an mcreased rate of ex
cretion of porphynin in the unine usually coproporphyrin and we
reserve the term porphyria for certam chmcally definable en
tinies one feature of which 13 massive urnary excretion of uropor
phyrin

The most common form of human porphyna 1 charactenzed
by an outpounng of type III porphymns both uroporphynn and
coproporphynin m the excreta In this hepatc type of porphyra,

e bone marrow 1s umnvolved and the porphyrins excreted ap-
parently onginate 1n the hver The nature of the metabolic error
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that leads to this enormous excretion of porphyrins 1s stll not com
pletely understood There may be a metabolic block 1n the mcorpo
Tation of 1ron 1nto protoporphyrin to form heme or there may be
another type of b I defect located elsewhere 1n the biosyn
thetic sequence to protoporphyrnin

Excretion of porphyrins in mesenchymal disease

A sigmificant coproporphyrinuria occurs 1n acute theumatic fever
theumatord arthritis polyarteritis nodosa and systemic lupus
erythematosus  More than 909% of the coproporphyrin excreted has
the type I1I 1somerc configuration

We have never found 1n acute rheumatic fever any evidence of
a disturbance i the content of free coproporphyrin or free proto
porphyrin in the erythrocytes but I would like to emphasize that most
of our studies have been made duning the first two or three weeks
of the disease The normal content of these porphyrins in the erythro
cytes early in rheumatic fever does not preclude the possibility that
metabolism of porphyrin 1n the bone marrow 1s abnormal Most
erythrocytes have a life span of 100 days or more, and those cells sull
i’ the bone marrow early m the disease may have an increased con
tent of coproporphynin or protoporphynin in the free form Quanty
tative assay of the amount of free porphyrins m bone marrow has
been impossible to interpret

Our studies of the rate of excretion of coproporphyrins i the
urmne of patients with mesenchymal diseases have provided mnterest
ing sidelights  De pite reports to the contrary we have never seen
adminustration of salicylates affect the rate of urinary excretion of
coproporphyrins unless the salicylates were given 1n doses sulficient
to produm tovic symptoms In one pnuenl shxdl(‘d at the time of

P of erythema believed by
some to indicate increased achivity of rheumnhc fever there seemed
1o be a definite increase 1n the urinary excretion of coproporphyrin

Figure 6 presents data obtamned 1n 2 child whom we had the
good fortune to study prior to development of mamfestations of rheu
matic fever Coproporphyrinuria was extreme prior to the onset of
symptoms of acute rheumatic fever

Shnthests of heme

In studies of the synthesis of heme we have obtained infor
mation that may help to explain the sigmficance of the coproporphy
ninuna seen m mesenchymal discase The manner 1n which glyeme
and succinic acid condense to form alpha amino-beta hetoadipic acxd

and its ubseq to delta aminolesulimc acid are now
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quite well understood We know also that two molecules of delta
levulime acid condense to form porphobl, Porphobl
gen or delta ammolevulime actd can be converted to heme with
ease by a variety of extracts from mammalian and plant cells Our
knowledge of the way i which 1ron 13 1ncorporated nto the pro
toporphyrn to form heme 15 meager
Using a system of lysed duck erythrocytes for studying the
synthesis of heme Neve found that with the addition of glycine
and rad. d heme was formed Addition of

S u

3 3%Bc8cno
e
o

Figure 6 Rate of excretion of coproporphyrin i the uri ¢ and the con
ceﬁlulwn of mucop otemn 1n the plasms of a chuld p or 1o and siter :l;‘:
development of acute theumatic fever Dunng and immed ately after
attack of scarlet fe er which preceded the rheumat ¢ fe er n this ¢ 4
the rate of excretion of coproporphyin i the urine was high but decr;lse
10 normal w th the deyelopment of manifestations of acute rheumatic feser
Reprinted from Ped atrics 15 557 (May} 1955



hihly punfied protoporphyrm did not result i any sigrficant m
crea ¢ 1 the mwount of radicheme formed ndicating that prote
porphyrin stsell may not be in the dicect pathuey of heme synthesis
Hawever he found that when reduced uroporphyrin I1 was added
to the same system these was a tremendous sncrease 1 the amount
of sadioactivity in the heme Thus reduced uroporphyrin 11 may
hie in the direct pathway for sy nthesss of heme

The use of reduced protoporphynn wroporphyrm I reduced
uroporphyrin 1 or uroporphyrin HI (not reduced) sn this system
produced p fy no rad hedac: b 34}
seemed fo actnate the syslem but not nearly as effciently 2s dd e
duced wroporphyzm HI  Addmonal wotope dilution studres gase
confirmatory evidence that reduced uroporphynin Hi 19 i the durect
pathway of synthesss of heme

These data snggest that reduced uroporphyrn 111 and possibly
reduced coproporphy ren 1L might be mportant wtermediates m the
trosynthesis of heme Whether reduced coproporphynin or reduced
aroporphyrm actually accept iron I do nat know  Perhaps reduced
uroparphyrm 1HE combunes with the tran atom and other enzsmes
decarbaxylate the side chawms of uroporphyrin to produce coproper
phyran Then 1f twa carbory) groups were changed to vimyl groups,
won protoporphytn {se heme} would sesolt

& know that much synthests of heme occurs in the cells of

the tner and in porphyria the amount of synthesis 1 this site can
be derable it is certanly ble that coproporphy rinunia
could result from a disorder tn hepatic synthesis of heme in mesen
chymal diseases It 1s alco possible although as yet we have no evs
dence, that an ahnormality 1n metabolism of porphyring 16 mesenchy
mal diseases 13 loeshzed tn the bone marrow

Discussion

Cramuax Grorer E Cantwaicnt We have obtamed evidence
i our laboratory that protoporphysin 1s an intermedsate sn the syn
thesrs of heme ” Qur experimental conditions are a lttle different
{rom thowe of Neve and thes probably explains the differences i the
results

1 would seriously doubt that the presence of coproposghynnuna
m atself indicates & erions error 1n metabohism of porpliyeins Copro
porphyninuta 13 3 very common finding 23 vou know i a grent
wmany tonditions

1 was very much interested 10 hear that the content af free pro-
toporphynin and ecoproporphyrm 1w erythrocyles was found to be
aormal i acute Thenmatic fever  Our own studies are 1n agreement
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with those of Aldnich for acute cases However we have found rather
striking increases 1n the content of free protoporphyrin in the erythro-
cytes of children that have been sick for 60 days or more

De R A Awmicn It 1s certamly true that protoporphyrn
will take up 1ron to form heme m witro 1n the system wsed in the
studies by Cartwnights group We have used the same phosphate
buffer system and confirmed the e results

W hether the conditions we employed for synthesis of herme from
reduced uroporphynin III are more nearly physwlogic than those
employing the phosphate buffer remarms to be settled It scems sig
mficant to us however that protoporphyrin 1s not converted to heme
under these conditions I believe that the evidence favors a physio
logic role for reduced uroporphyrin IIl and probably for reduced
coproporphyrin 11T

Anerma in Mesenchymal Disease

Dr M EuceNE LamEy Anemia accompanying mesenchymal
diseases whether occurring i children or adults may be attnbutable
to various causes such as concomitant deficrency of 1ron or loss of
blood as occurs in the patient with anaphylactod purpura This
discussion however will not be concerned with anema of such ob
sious canse but with the anema of uncertain etiology that rather
commonly complicates some of the mesenchymal diseases

What factors mfluence the development or the severity of
anemia n these disorders have not been letely elucidated The
following however appear to play 2 role The seventy of the sys
temic reaction to the underlymg disea e seems to be ymportant, as
indicated by the frequent occurrence of anema during recrudescences
m rheumatic fever and the restoration of hemoglobin values to nor
mal dunng convalescence The duration of the disease would seem
to be important In systemic lupus erythematosus for example
pauents not anemne at the outset often become so as the disease per
sists or progresses That the age of the patent 13 also mportant
13 suggested by the greater frequency of anemia in children with
polyarteritis nodosa and rtheumatord arthntis than mn adults with
the same diseases Whether other factors, such as heredity pre
vious nutritonal status or emotional factors, play a role 1 the de
velopment of anem:a 13 at present uncertan
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Ecidence far decre sed rate of erythroporests

The concept that anenna anses primanly as a result of de
cr ased erythrapoiesis rests largely on evidence from the study of
patsents with rheumatord arthntis  This evndence mcludes the
sdious ovset of anema retieulocytopemiz the absence of cla sic
signs of hemolysis, the dimnution 1 number of erythrowd elements
and maturation arre t of normoblasts in the marrow In rheumatord
arthrins alterations m the metabehsm of yron copper and porphynns
are strikingly ssmilar to those 1a the anemia assoctated with chrontc
smfectsons I the latter instance anemta w due primanly to decreased
marrow function

Eudence for wereased rate of hemolysis

There are also observations that suprort the concept that ex
ces tve hemolysis plays a role Comvincing evidence has been presented
that severe hemolytic anerma may he the firt mamfeststion of
systemie lupus eryth often d other I
of the du ea ¢ by months or esen years. Su h orert hemolytic anemua
has occurred 1 5 to 209% of aduls and in almost one third of the
small number of chuldren studrd The direct Coombs test 1s often
positive even m the sbsence of obvious hemolysis Thys test, how
ever 15 seldom posttine 1 other me enchymal diseases

Hemolytic anema has alvo been noted 1n a few patents with
polyartenttis nodo 2 and s chuldren with anaphylactard purpura
The signs of hemolysis have consi ted of sudden onset of anemia
reculocytosts normobla tie hyperplasia of the marrow anrso and
poikilocytous of mature erythrocyles and evidence of excessne ex
cretion of products of the degradation of hemoslobin

The d of il 1 aggh and 1 otoprc tech
mques has made 1t possible ta inquire more thoroughly tnto the role
of accelerated hemolysts an the anemna of vartous dicesse states Jt
13 now evident that though overt hemolysts may be uncommon mmor
deorees of hemolyms are not mizequent 1n at Jea t some types of
me enchymal disease  In rheumatic fever the survsval of mormal
cells has been shown ta be reduced by 15 to 20z Sumdarly
theumatoid anhnts, the Life <pan of the erythrocytes may aver
age only 70 to 100 days instead of the usual 110 to 120 days These
obs tvations have Leen made after the adnunt tration of normal cells
to pateents with these disorders When cells from the patients how
ever are grven to normal recipients, the sursnval tme 1s normal m
dieating that the hemofysis 15 a result of pusiufar rathes
than minnsic or sntracorpuscular defects
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Possible causes of decreased rate of erythropotests
and increased rate of hemolysis

Certain hypotheses can be offered to explam the occurrence of
ether decreased function of the marrow or accelerated destruc
tion of erythrocytes as a cause of anema 1n mesenchymal disease
Some evidence suggests that the primary cause of lescened erythro-
poresis hies in def; h of h loln  The normal or
wncreased content of protoporphyrin 1n the erythrocytes suggests that
early steps in the synthests of hemoglobin are not affected It may
be that the defect exists at the pornt where 1ron 15 incorporated mto
the porphyrin molecule to form heme or that the fault Lies in the
fabricanon of globin  Since the metaboli m of other proteins 1
seriously affected 1n these disorders 1t 15 not unreasonable to suspect
that the erythrocyte 13 affected sumply becau e there ate other more
important uses for iron proten and other constituents during the
active phase of the disease

It has been postulated that a varety of sttmuh—chemrcal bac
teial viral et cetera—may provoke changes in the erythrocyte so
that 1t becomes with ensuing hemolytic disease
Just as some indrviduals form antibodies to erythrocytes with re
markable facility after transfusons of blood come may alo form
antibodies with the same facility in response to whatever stmulus
provokes the mesenchymal disorders Such an altered 1mmunologic
reaction may account for the hemolytic anemia and the positne
Coombs test noted especially i patients with systemic lupus ery
thematosus Anhbodtes may have an adverse effect not only on
mature erythrocytes but also on reticulocytes and even on their
nucleated precursors n the marrow

Considerations regarding attempls at correction
of the anemua

The 2nem:a of mesenchymal diseases 15 usually mild and the
welfare of the patient does not seem to be jeopardized by the degree
of anemia usually encountered nor does correction of the anemia
hasten recovery Vigorous therapy directed against the anemia per
<¢ 15 therefore seldom warranted e pecially when we consider the

greater frequency of reactions lo transfusions in these patients In
1 st of bnsh hemol such as occur not nfre

quently 1n systerme lupus erythematosus, transfustons of blood may
be hfe saving

Anemia usually subsides in those patients successfully treated
with adrenocorticotropin  corti one or a related substance Tt 1
probable that improvement comes from the effect of these agents on
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Hormonal Alterations

in Mesenchymal Disease

Brosynihesis of Adrenal Steroids

Dr Leo T SamueLs The more important hormones of the
adrenal gland are 17 hydrovycorticosterone (cortrsol or campound
F) cor 1d 11 beta hydroxyand: d an
drostenedione and probably estrone All have a four ning tructure

the cyclopentenophenanthrene nucleus

Synthests of cholesterol

The 1mportance of cholesterol 1n the formation of the adrenal
steroids was recogmzed first by observation of the decrease 1n content
of cholesterol i the adrenal gland after stress The 1solation of radio-
active adrenal steroids after perf f holesterol
through adrenal glands demonstrated that cholesterol could be a pre
cursor of the adrenal hormones

Cholesterol can be synthesized also from acetate 1n the adrenal
gland and 1t seemed possible that the acetate incorporated in adrenal
hormones might hase been mcorporated 1n cholesterol as an inter
mediate
As indicated 1n figures 7 and § the steps m the synthess of
choleterol from acetate appear 1o mnvolve the following mtermedsates
acetylco A acetoacetate and beta hydroxy beta methylglutane acid
The la t sub tance 1f labeled with radiactive 1 otope and ntroduced
nto a homogenate of Iner or adrenal gland will give rie to radio-
active squalene and cholesterol Oxygen 1s necessary 1n the reaction
although the overall re ult 15 a reduchion Triphosphopy ndime nucleo
tide m reduced form 1s also necessary

Synthesis of rarius hormones of the adrenal cortex

Using the flud from a homog of the adrenal
glands under contralled conditions of pH and i the presence of
triphosphopynidine nucleotide, Guerin has found that cholesterol
1 comverted rapidly to pregnen 3 beta ol 20 one a compound closels
related to the adrenal hormones and found 1n both the adrenal glands

and e tes
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Heard has been able 10 synthesize the adrenal terords from ace
tate in a cell free system Previously such synthests had been done
with systems contarmng organized cells Utihizing radioactive Izbeled
acetate mn this cell free system cortisol with hugh radioactnaty was
produced, but no rad hol ! as though under these air
cumstances there had been no conversion to chalesterol, and all the
acetate had gone by some other route mto the adrenal hormones
'Jl'hese a'n‘d other ﬁn‘dmgs sugge t that cholesterol may not be an 1n

P 1n the f of adrenal |
Figure 9 mdicates the general reactions that are probably m
volved m the synthests of p 17 hydroxyprog des
oxy corticosterone 17 hydroxy cortrcost: (cortisol)

androstenedione and 11 beta hydroxyandrostenedione  Enidence has
been presented by Hechter that these reactions must oceur m sequence
Perfusion of the adrenal gland with 17 hydroxyprogesterone resulted
i production of substance S which includes the 21 hydroxy group
and of cortisol but not of When desoxy
was perfused corticosterone but not cortisol was obtained Similar
results <uggesting that these reactions must take place m sequence
were obtained from our studies m vitro It has been shown more
recently that this sequence 1s not obligatory but under the condstions
usually found n normal cells hydroxylation ordinartly does occur in
this sequentie] fashion

It ‘seems that the presence of trpho phopynidine nucleotrde 1
the reduced form 1s necessary whenever replacement of hydrogen
with hydroxyl must take place on a —CH — or >CH— group
If the reaction 1s a simple dehyd with the of an
hydroxyl group to a ketone or the formation of a double bond then
ovrdized diphosphopinidine nucleotide 15 needed on a CH, group
These are the major coenzymes 1n steroid biosynthesis

Aberranons m the yanous enzyme systems may result m for
matton of androgemc or estrogeme tumors or of tumors that miht
simply produce excess amounts of corticosterone cortisol or aldos-
terone By knowing these steps in biosynthesis we can look for com
pounds that might compete with the u ual substrates of abnormally
functioning enzymes, and thus stop the production of undesirsble
hormones New compounds have been discovered that do seem 1o
compete 1n this fashion to ome extent

Pro- and Anhphlogistic Steroids

Dr Tiosss F Dovcaerty The steroid hormones may be dt
svided into thowe which tend to dimunish the degree of mflammatory



response called  antiphlogishic  and these which tead to uncrense
the 1nflammatory response called prophlogstic

Theoretic considerations

Selye has suggested that there 15 a balance between the amounts
of anti and prophlogistic steroid hormones secreted by the adrenal
cortex and that the defect respoumble for the production of mesen
chymal diseases moy be an alteration sn adrenal cortical secreton
He believes that an icreased output of prophlogsstic hormones may

bak the ants y effects of such compounds as
cattesol {hydrocortisone}

By this hypothesss desoxycorticosterane s the prototype of the
praphlogistic hormones  The naturally secreted prophlometac hor
smone 15 ald which 18 _app Iy as prophl 1l
potent s desoxyrorticosterone Growth hormon may be the trophic
hormone for secretion of eldosterane

Our studses indicate that desoxycosticasterone markedly re
duced the resistance to anaphylactic shock and to local inflammation
snduced by allergic reactions When desox)corticosterone 13 gnen

ty the ants nfl: y and figfactic capactties
of cortisone are reduced However we have no defimte evidence that
the adrenal cortex m mesenchymul diseases 1s functionally altered o
such a way that aldosterone predommates 1 the secretion of the gland
ond we have no conwincing evidence that grouth hormone 1s the
traphic hormone for aldosterone

Technique of study

Subcutancous tissue 1s spread on a shde <o that st 13 practically
one call thick and it 18 then posmible 10 count the number of rells sn
an area 1 ¢m on & side and to calealate the number of cells i | em?
of lissue The method of counting 13 analogons to that of the ordinary
blood count.

Figure 10 demonsirates the appeasance of a2 spread of tssue
from an aren of wflammaton produced by injection of & standard
amount of gelattn a substance wvoking & mild inflammation of con
sistent sppearance  Alo shown s the appesrance of husue from
8 amilarly treated area of an arumal that had recened cornisol in
additlon to the gelatm The anty nflammatary effect of cortsal 1
appatent

By this techmque 1t was shown that cortsol 13 a more potent
antinflammatory sterosd than corusone  Study of anslops of the
potent hormones makes 1t possible to ascertain the structural relation
#hup that deterrmnes the degree of patency provided by sn antsm
flammatory harmone



Characteristics of antiphlogistic kormones
We find that the unsaturation of the A ring 1s absolutely essen

tal for antiinflammatory effect The presence of the 17 hydroxy
group 1s also essential and the presence of an hydroxy or oxygen
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Figure 10 Appearance of & spread of ti<ue prepared from an ares o
inflammation produced by mpection of gelstn (upper) and of tis ue 115;:
a similar azes of an animal that recened hydrocoriio ¢ 1t eddit on to the
gelatn (lower) The absence of polymorphonuclear cells and of ofuet
evidences of snflammation 13 apparent 1n the his ue from 1t e animd

received hydrocortisone



oFoup at the 11 posinon produces marked potentiation of the ant
inflammatory effect We hope to study the whole serses of hormones
that apparently occur naturally in the adrenal cortex

Some years ago we estabhished the fact that the ant wflammatory
effect of cortizol 13 exerted at the smte of its presence and that it 1s
not selated to or dependent upon cisoulation through the hver Thus
cartisol atself rather than anre of ts comersion products appears to
e the ants imflarmmatory effect

Radioactne (4 £14) corticol was given intravenousy to adrenal
ectormzed ammals at the same trme that an milammation was pro
duced by smjection of gelatin into one flank the opposite flank acting
ax control Ramed tissue  The of hormone m
nonflamed tissue paralleled the pattern of that n nflamed tissue
although the snflamed ussue accumvlated more of the radioacine
hormone

In studies of the vate 0! conversion of cortisol to glucummdr
by the hver we & d that of
and nonconjugated hormone are Bppmnmmdv the same 1 the Blood
45 10 the area of mBammaton Becanse congugation of cortiso! oteurs
only in the liver the simlanty of concentrations mn blood and 1 1n
flamed tissue wdicates ready fransit of the hormane between thess
two areas

In making after
of eadionctive cottisol we have learned that the radioactive substance
tends to localize intracellularly m the fibrobla t and fat cell but
that the duration of sts presence i these cells 33 rather chort com
pared with the prolonged ant: inflammatory effect wt produces There
fore we suspect that 1t 1s an alteration at the fibroblastic cell Jexe!
whick the bormone produces 1 the tssue rather than its continued
presence that 18 eseential for ant inflammatory setnaty

Discugsion

DBr Doreray Schiller and [ have been trying for a long time
to study directly the effect of corusol on synthesss of pohysacchandes
When we pretreated anumals with cortisof there was 8 marked snhe
bition of synthesis of both hyalurome scrd and chondrostin sulfate
ta the dir Maxumum mindntion drd not oceur for ebout fise davs

Dr Dovtwente Layton also found 2 delzy between the admin
tstration of cartisone and appearance of whibition s formition of
ground sul stance



Charactenistics of antiphlogistic hormones
We find that the unsaturation of the A ring 1s absolutely essen

tal for antiinflammatory effect The presence of the 17 hydroxy
group 1» also essential and the presence of an hydroxy or oxygen
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Figure 10 Appearance of a spread of is.ue prepared from an area o
infsmmation produced by injection of gelatin (upper) and of tissue Jram
2 sumilar area of an an mal that received hydrocortisone n ad t on‘mlh"
gelatin (lower) The absence of polymo phonuclear cells and of other
evidences of inflammation 15 apparent in the Lissue from the 8 mal
recewved hydrocortisone



oronp at the 11 postron produces marked polentiation of the anty
snflammatory effect W e hope to study the whole senes of hormones
that apparently occur naturally m the adsenal cortex

Some years go we established the {act that the ant: imflammatory
effect of cortisal 13 exerted at the site of e presence and that at s
not related to or dependent upon cirenlation through the lner Thus
cortisod atself rather than one of its comersion produets appears to
give the anti mfammatory effect

Radioactive {1 C1?) cortisol was given intravencusly to adrenal
ectomized animals at the same tme that an mflammation was pre
duced by mjection of gelatn nto one flank the opposite Rank acting
25 control nomnflamed hssue The concentration of hormone
nomoflamed Gissue paralleled the patiesn of that m lnﬂame;! tissoe

although the inflamed tssue d more of the
hormone
In studies of the rate of of corusol to gk d

a4

by the hver we d that the of 4
an hormone are apy 1y the same in the blood
2 1n the area of wnflammauan. Because conyugation of carusal accurs
only 1n the liser the similanity of concentratrons i blood and mn m
flamed tisste indicates ready teanait of the hormone between these
%o areas

In making radwautographs after subcutaneous admen tration
of vadioachive cortisl we have Jearned that the radroactne sabstance
tends to localize wtracellularly in the fibroblast and fat eel bm
that the duration of 1ta presence m these cells 18 rather short com
pared with the prolonged anti inflammatory effect ot produces There
fore we suspect that st 13 an alterations at the fibroblastic eell Jevel
which the hormone produces an the lissue rather than ite contenued
presence that 13 essentral for anty mnflammatery activaty

Discussion

Dr Dorvyas Schiller and 1 have been trying for a long tme
o sudy directly the effect of cortisol on svnthems of polyzacchandes
When we pretreated ammals with cortiso} there was & marked anht
bitton of syntheqis of both hyalusontc serd and chondrastin sulfate
mthe skin Maamum wmhbition did not eccur for abaut five days

Dr Dovenerry Laylon aleo laund a deh) lmwccn the 2dmin
1 tranon ol costisone and app of
ground sul tance




The h labeled prcally disapy from the organism
within about 48 hours It cannot be 1dentified 1 a localized site within
a much shorter period of ume

It 1s bikely that the many actions of cortisol are the resuft of
its effects on many different systems It may not have to be present
in excess when sts activity 1s demonstrated by any physiologie test
1t does not surprise me that mhib of synthes:s of polysaccharide
does not occur for some hime after the cortisol 1s admimstered

Dn Davip Guck Would you comment on the claim that corti
0] causes destruction or disruption of the mast cells?

Dr Doucnerry I do not beliese we can say that there 1s any
<peaific effect of corlisol 1n disruption of mast cells

Quanhitative Histochermueal Studies
of the Adrenal Gland
1 Various Physiologic States

Dr Davio Guick We chose the quantitative histocherical ap-
proach 1n an attempt to obtam mformation about the localization
m the adrenal gland of some of the important biochemical processes
important 1n 1ts functioning  We worked out a methed of killing
ammals suddenly with what we believed would be minimal stress
Within 30 seconds alter an ammal had been peacefully situng mn
his cage with ne antispaton that anything would happen s
adrenals were frozen in dry e The adrenals were then not per
mutted to thaw until the final chemical analyas or histologic study
was made

A cylinder of tissue was dnilled from the frozen adrenal and
mounted on a rotary microtome Sections were taken through all
the zones of the cortex and through the medulla Indrvidual «eclions
were used for chemucal analysis and adjacent ones for histologic
\dentification so that a fauly good degree of correlation could be
achieved between hstologic and chemical findings  All of the analyses
were performed by colorimetnic or spectrophotometnic methods some
tmes on volumes of fluid as small as 0 000 m)

Studies of ascorbic acid and cholesterol
i the adrenal cortex

Ascatbic acid 1s lost suddenly from the adrenal gland hhzz
the organ 1s sumulated either hormonally or by stress lepresent



graphically i figure 11 are the results of our studies to determine
in what zones of the adrenal cortex thi lo s eccurs and the actual
amounts of a corbic acid lot as the result of a guven treatment
When monkeys were grven a single ubcutaneous mnjection of adreno
corticotropin three hours before sacrifice a decrease 1 total con
centration of ascarbic acud was obeerved  If the ammals were stressed
by a combmatien of hypoxia and hypotherma there was an even
moce drastic decrease  When rats were put to death by ether or were
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sen an ingection of adrenncorticotropin one hour Lefore sarnifice
the same general eflect was obtamed If they v ere merely held 1n the
hand cavung them 1o truggle o maumum laes of accorbic acid
occurred within two minutes

Lo 9 of cholesterol aho occurs when the 2 irenal glands are twu
fated hormonally o when the antms! 1s subjevted to environmental



stress In the unstressed cynomolgus monkey we found that practically
all the cholesterol 1n the adrenal was in the form of ester It was

d 1 the outer f: lar zone and to a lesser degree 1n
the reticular area Three hours after injection of adrenocorncotro
pin the was markedly d d On the other hand

mjection of cortisone produced no effect on the content of cholesterol
n any zone

Studies of en.ymes that deconjugate hormones

Beta glucuromdase an enzyme present 1n appreciable amounts
mn the adrenal 15 known to Liberate free hormone from the conjugated
form We calculated the content of beta glucurontdase in the various
zones of the adrenal cortex of the rhesus monkey by determining
the rate of Iib of phenolphthal A peak con of
beta glucuromda e was found 1n the reticular zone in both the un
treated animal and the amimal treated with adrenocorticotropm with
no real difference 1n concentration between the two

In this zone the content of protemn mitrogen was also elevated
We believe that this determination represents 2 better mdex of con
centration of active metabohzing enzyme than does dry werght or
volume of Lissue because especially in the adrenal so Jarge a pro
portion of the tissue 1s hipid substance

e found kable diff n of beta
glucuromudase in the adrenal among amimals of different pecies
For example 1n bovine adrenal there 1s a defimte Ingh concentration
in the glomerular zone and less actnvity m other zones

After hypophysectomy the adrenals of rats undergo atrophy
and weigh only one half as much as in control ammals Histologic
ally the relatise distuibution of beta glucurorudese w the adrenal 15
unchanged The highest concentration s sull in the retcular zone
but the magmitude 15 increased remarkably

We speculated that this might mean increased active free hor
mone Liberated from conjugate eirculatng 1n the blood and picked
up by the adrenal While the need for adrenal hormone continues
because of atrophy the organ cannot respond with productron of
hormone Since hormones are comjugated to sulfate as well as to gluen
rome acd deconjugation by phenolsulfatase might also be expected
to occur i the adrenal

The concentration of phenolsulfatase was found to be greatest
1n the fascicular region and no change was produced by prior treat
ment with deso acetate ad pin O corl
sone 1n the doses we employed Srmilarly chilling or formauen of
a stenle abscess by jection of turpentine had no effect on the con
centration of phenclsulfatase The actwity remamed remarkably
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constant 1n spite of very drasuic environmental changes Sit davs
after hypophysectomy at a time when a great deal of atrophy of the
adrenal had already occurred 1nstead of an increased concentration
as with beta glucuromidace there was actually a decrease 1n concentra
tion of phenolsulfatase I do not know why there should be this
difference in the effect of hypophysectomy on the level of the two
enzymes both of which deconjugate hormones

Studies of cholinesterase succtnic dekydrogenase and
coenzyme A4

Cholimesterase 1s concentrated 1n the medulls of the adrenal
gland of the rat there 15 almost none 1n the cortex as mught be ex
preted since the neural elements in the gland are concentrated 1n the
medulla  After admuinsstration of a varety of hormones and produc
uon of stress by various means no effect on the concentration of
cholinesterase was obsersed The atrophy of the adrenal resulung
from hypophyscctomy also effected no change s concentration of

hol he of succime dehydrogenase an en
zyme wnvolved in the Rrebs eycle was slso unaflected by admin tra
ton of edrenocorticotropin or cortisone

Deficiency of pantothemic acid results i decreased rate of hibera
tion of adrenal hormones Coenzyme A a denvalive of pantothenie
acd 15 essential for the production of cholesterol from acetate 1n the
adrenal We found that the peak of distributton of coenzyme A 1s mn
the reticular zone After treatment with adrenocorticotropin o desoxy
corticosterone there was hitle change There was no change at all

oix days after hypophysectomy as compared to the sham operated
tontro]

1t may be that for certain important enzymes tm tf ues, a re
markably con tant concentration 1s maintained even 1o pite of phar
macologic fluences Possibly these enzymes are so essential for the
function of the tissues that an excess 18 always upplied

Response of the Pituitary-Adrenal
System 1o Psychic Stimuli

Da Evce~e L. Burss The work that I am about to report was
unlettaken 1n an attempt to | am whether psychologic di turbances
N man were d with all di I function




stress In the unstressed cynomolgus monkey we found that practically
all the cholesterol m the adrenal was i the form of ester It was

d 1 the outer f: lar zone and to a lesser degree in
the reticular area Three hours after 1njection of adrenocorticotro
pin the concentration was markedly decreased On the other hand
mjection of cortisone praduced no effect on the content of cholesterol
m any zone

Studies of en.ymes that deconjugate hormones

Beta gluicuromidase an enzyme present in appreciable amounts
i the adrenal 1s known to hiberate free hormone from the conjugated
form We calculated the content of beta glucuronidase 1n the various
zones of the adrenal cortex of the rhesus monkey by determuning
the rate of lib of phenolphthal A peak of
beta glucuromdase was found n the reticular zone 1n both the un
treated animal and the amimal treated with adrenocorticotropin with
no real difference in concentration between the two

In this zone the content of protein mtrogen was also elevated
We beheve that this determination represents a better index of con
centration of active metabohzing enzyme than does dry weight or
volume of tissue because especially 1n the adrenal so large 2 pro
portion of the tissue 1s hpid substance

We found kable duff n of beta
glucuromdase 1n the adrenal among animals of different pecies
For example 1n bovine adrenal there 1s a definite high concentration
in the glomerular zone and less activity 1n other zones

After hypophysectomy the adrenals of rats undergo atrophy
and weigh only one half as much as i contro] ammals Hstologic
ally the relauve distribution of beta glucuromdase m the adrenal 18
unchanged The highest concentration 1s still in the reticular zone
but the magnitude 1s increased remarkably

We speculated that this might mean mereased active free hor
mone liberated from conjugate circulating in the blood and picked
up by the adrenal While the need for adrenal hormone continues
because of atrophy the organ cannot respond with production of
hormone Since hormones are conjugated to sulfate as well as to glucu
romic acnd deconjugation by phenolsulfatase might also be expected
to occur 1n the adrenal

The concentration of phenolsulfatase was found to be greatest
1 the fascicular regton and no change was produced by prior treat
ment with d acetate ad or cotlt
sone 1n the doses we employed Simularly clulling or formation of
a tenle abscess by mjection of turpentine had no effect on the w?
centration of phenolsulfatase The actity remaned remarkably
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constant, 1 pite of very drastic environmental changes Six day

after hypophysectomy at & time when a great deal of atrophy of the
adrenal had already occurred in tead of an increased concentration
as with beta glucuronidase there was actually a decrea e 1n concentra
tion of phenolsulfatase 1 do not know why there hould be this
difference i the effect of hypophysectomy on the levels of the two
enzymes both of which deconjugate hormones

Studies of cholinesterase succinic dehydrogenase and
coen yme

Cholinesterase 15 concentrated in the medulla of the adrenal
gland of the rat there 15 almost none 1n the cortex as mght be ex
pected since the neural elements 1n the gland are concentrated in the
medulla  After admimstration of a variety of hormones and produc
tion of stress by vamous means no effect on the concentration of
cholinesterase was observed The atrophy of the adrenal resulung
from hypophysectomy also effected no change in concentration of
cholinesterase  The concentration of succimc dehydrogena ¢ an en
zyme 1nvolied in the Arebs cycle was also unaffected by admm tra
uon of adrenocorticotropm or cortisone

Deficiency of pantothenic acid results 1n decrea ed rate of Iibera
tion of adrenal hormones Coenzyme A a dervative of pantothenzc
acid 15 essential for the production of cholesterol from acetate in the
adrenal We found that the peak of di tnibution of coenzyme A 13 1n
the reticular zone After treatment with adrenacorticotropin or desoxy
corticosterone there was httle chang  There was no change at al)
six days after hypophysectomy as tompared to the sham operated
controf

Tt may be that for certamn important enzymes 1 Lissue @ Te
matkably constant concentration 15 maintained evenn pite of phar
macologic inflyences Posuibly these enzymes are so essential for the
function of the tissues that an excess 15 always supphed

Response of the Pituitary-Adrenal
System to Psychic Sthmulx

D Fuerne L Buss The work that [ am about to report was
undertaken 1n an attempt to learn whether psvcholagic di turf ances
n man were d with al n adi 1 function
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From other studies 1t has become evident that the mcreases in

of 17 hydroxy ds 1n the pla ma during emo

uonal stress are relatively modest 1n compari on with the effect of

ol,her stressful procedures Most potent of the procedures tudied 18
)

' of ]
The trends 1n our studies were remarkably consmistent Increa es
in the of 17 hydroxy ds n the blood aver

aved 5 to 7 pg/100 mi with emotional stress Al values were within
the known physiologic it even in the face of the mo 1 disabling
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and catastrophic pamic  Because of the consistency of the re ults in
s vanety of indwiduals studied under dwerse types of emattonal
stre«s 1t scems Likely that acute tates of emotional di turbance and
beightened anviety are routmely although perhaps mot imanat ks
sssociated with small but significant increases in the concentrations of
17 hydroxy corticosterords in the blood Since there 13 also an sncrease
10 the rate of excretion of the 17 hydrox) corticosterods mn the urine
1t seems Iikely that emotional stress 13 associated with @ modest 1n
crease 1n adrenocortical activity

Influence of central nertous system

It seems probable that the central nersous sy tem influences the
sntenior pituitary gland via hypothalamie centers We have tentaline
indirect evidence of the relation hup between the central nersous
#ystem and \ie endocrine glands When patents yecene electroshock



therapy there 1s an increase with the grand mal sezure of the con
of 17 hydroxy ds m the plasma When these
serzures are blocked by suitable anticomvulsive agents so that the
) ts are mhubited except for a shght twitching of
the eyelids the concentration of 17 hydroxy eorticosteroids ncreases
nevertheless
Jn decerebrate human subjects the concentration of 17 hydroxy
corticosteroids an the plasma 1s consistently greater than n normal
subjects
It seems that electrochemieal and psychologic processes ansing
m the cerebral cortex have an 1mportant effect upon the actinty of
the anterior pituitary gland which in turn causes the adrenal cortex
to modufy 1ts rate of secretion Under the 1mpact of acute emotional
stress the of 17 hydroxy ds 1 the blood will
increase The degree of elevation 1s usually modest and remains with
in_physiologic hmits  Cortical discharge induced by electroshock
will aleo produce elevations 1n these concentrations esen when pent
pheral convulsive actinaty 1 blocked

Prtuitary-Adrenal Funchion
1n Mesenchymal Diseases

Evidence of endocrine disturbance
n mesenchymal diseases

Dr Roert $ Ery The first chimcal tnials with cortisone were
performed . patients with rheumatord arthntis because clinical
p had { the posstbility that ad: ] function
has an mfluence on the course of the dicease Subsequently reports
of the beneficial effects of cortisore and adrenocorticotropin n other
mesenchymal diseases strongly muted the belief that an altered pitw
tary adrenal function was present
A relationshup between mesenchymal diseases and adrenal fune
tion was also suggested by studies of certamn acute phase reactants
P larly the fic hyal nhibitor  The concentra
tion of this mhibitor 11 the plasma 1s lower than normal in adrenal
ectomuzed or hypophysectomized ammals, and adminstration of
adrenocorticotropin or cortisone produces a nse Inhibror concentra
twon 15 low also m patients with theumatic fever except during the
early acute phase of the disease when 1t 13 elevated as 1t 13 m other

acute 1llnesses




Animal experimentation has shown a definite influence exerted
by hormones on the function of connective tissue  The muneralocort
cods, or phlogistic corticoids enhance reactivity of connective tis ue
whereas the glucocorticords tend to act m an opposite manner  De pite
this 1t 15 known that admimstration of either type of hormone can
under experimental condittons induce 1n sminals lesions similar to
those of me<enchymal diseases

17 hydroxycorticosterords m acute rheumatic ferer

We have been interested for some time 1n evaluating pituntary
adrenal function 1n children with theumatic fever and related diseasts
Certain abnormalities m pitwitary adrenal function seem to be pres
ent although their i hes beyond at the pre
ent tme In children with earlv acute theumatic fever — that 15
dunng the first week of rheumatic activity — the concentration of
17 hydroxycorticosteroids 1n plasma 18 approximately twice as great
a3 those of control cluldren It should be mentioned here that patients
with other acute 1llnesses commonly bave concentrations higher than
those scen 1n patients acutely 11l with rheumatic fever In patients who
have had active theumatic fever for at Jeast two weeks the concentra
tion of 17 hydroxycorticosteroids 18 consistently fow In patients with
Inactive theumatic fever the concentration 1s also low

Adrenal wsufficiency

This low of 17 hydroxy ds 1n the pla ma
i3 interpreted by us as indicating the presence of adrenal imsufficiency
‘e concentration does not appear to be low because of an increased
fate of utlization by uissue smince the rate of disappearance of ad
mim tered steroid actually 1s lower than normal
the adrenocortical hypofunction were primary rather than
tecondary to insuficient sumulation by the pituntary we would ex
Pect inereased secretion of adrenocorticotropin by the pituitaty to be
8 sociated with the decreased secretion of steroid by the adrenal gland
In patients with theumatic fever except during the early acute phase
the of 17 hyd 1n the plasma 15 lower
than notmal de pite an elevated concentration of adrenocorticotropin
Since the rate of disappearance of these steroids from the circulation
' not inerensed these data are interpreted as mdicating that the
patient with rheumatic fever has primary adrenal in uf ciency
That adrenal insufficieney 13 relative rather than absolute 13
mdrcated by the significant increase mn concentration of 17 hvdroxy
corticosterards 1n the pla ma after administration of a large test dose
of adrenocorticotropin The nature of the 1n ufficiency remains <ome
what obscure Dimimy hed of 17 hydroxy a
" the plasma 1 not reflected 1n decreased rates of urinary excretion




therapy there 15 an increase with the grand mal seizure of the con
of

hydroxy ds 1n the plasma When these

seizures are blocked by suutable anticonvulsive agents so that the

1 are nkibited except for a slight twitching of

the eyelids the of 17 hyd, increases
nevertheless

In decerebrate human subjects the concentration of 17 hydroxy
corticosterords m the plasma 1s consistently greater than i normal
subjects

It seems that electrochermical and psychologic processes ansing
1n the cerebral cortex have an mportant effect upon the actity of
the anterior mtuitary gland which n turn causes the adrenal cortex
to modify 1ts rate of <ecretion Under the impact of acute emotional
stress the of 17 hyd: ds m the blood will
increase The degree of elevatian 15 usually modest and remams with
i physiologic imits  Cortrcal discharge mduced by electroshock
will also produce elevations 1n these concentrations exen when pen
pheral convul 1ve activty 1s blocked

Pitwatary-Adrenal Funchon
in Mesenchymal Diseases

Ewvidence of endocrine disturbance
wn mesenchymal diseases

Dr Roperr § Ery The first clinical traals with cortisone were
performed i patients with rheumatord arthrius because clinical
exp had d the p d 1 function
has an mfluence on the course of the disease Subsequently reports
of the beneficial effects of cortisone and adrenocorticotropin n other
mesenchymal diseases strongly mvited the belief that an altered prtin
tary adrenal function was present

A relationship between mesenchymal diseases and adrenal func
tion was also suggested by studies of certain acute phase reactants

larly the fic hyal Jase 1nhibitor  The concentra
n normal in adrenal
d admmmstration of

T ¥
tion of this mhibrtor 1n the plasma 1s lower tha;
ectomized or hypophysectomized ammals, an
adrenocorticotropin or cortisone produces a i ¢ Inhibator concentra
tion 1 low abo 1n patients with rheumatic fever except during the
early acute phace of the disease when 1t 1s elevated as it 1510 other
acute 1llnesses



Ammal experimentation has shown a definite influence exerted
by hormones on the function of ussue  The 1
coids, or phlogistic corticords enhance reactivity of connective tr sue
whereas the glucocorticords tend 10 act 1n an opposite manner De pite
this 1t 13 known that adminustration of either type of hormone can
under experimental conditions mduce n amimals lesions similar to
those of mesenchymal dseases

17 hydroxycorticosteroids in acute rheumatic ferer

We have been interested for some time m evaluating pitwstary
adrenal function n children with theumatic fever and related diseases
Certain sbnormalities 1n pituitary adrenal function eem to be pres
ent, although their sigrifi Lies beyond at the pres
ent time In clildren with early acute rheumatic fever — that 1>
duning the first week of theumatic activity — the concentration of
17 hyd, in plasma 13 ly twice as great
2s those of control cluldren It should be mentioned here that patient
with other acute 1llnesses commonly have concentrations higher than
those seen 1n patients acutely ill with rheumatic fever In patients who
have had active rheumatic fever for at least two weeks the concentra
tion of 17 hyd, ds 18 ly low In patients with
inactive thenmalic fever the concentration 1s also low

Adrenal msufficiency

This low of 17 hyd, ds 1n the plasma

1 interpreted by us as imdicating the presence of adrensl insufficiency
© concentration does not appear to be low becau e of an icreased

rate of utihzation by tssue since the rate of disappearance of ad
mimnsstered steroid actually 1s stower than normal

[ the adrenocortical hypofunchion were primary rather than
&condary to snsufficient sumulation by the pituttary we would ex
Pect inereased secretion of adrenocorticotropin by the pituitary to be
2ssoctated with the decreased secretion of steroid by the adrenal gland
In patients with theumatic fever except during the early acute phase
the of 17 hyd ds 1n the plasma 13 lower
than normal de pite an elevated concentration of adrenocorticotropin
Since the rate of disappearance of the<e steroids from the circulation
8 not increaced these data are interpreted as indicating that the
Patient with rheumatic fever has primary adrensl in ufficiency

That adrenal insufficiency 1s relative rather than abeolute 1
ndreated by the sigmificant increase 1n concentration of 17 hydroxy
Cotlicosteroids i1n the plasma after admimstration of 2 large test dose
of ndrcnocorhcolropm The nature of the insufliciency remains some
what obscure  Dumni hed of 17 hyd d
% the plasma 13 not reflected 1n decreased rates of uninary excretion




Studzes relating to other sterotds

The of a seg 1 adrenal i m certain
conditions 1s known In congemtal adrenal hyperplasia the patient
produces only small amounts of 17 hydroxycorticosteroids, although
he consistently produces an excessive quantity of certain other ter
oids A spectfic deficiency of one of the many enzymes imvolied in

d ppears responsible for the abnormal metabohism 1
this dicease  Study of other steroids eemed desirable in children with
mesenchymal disea<es and 1t was found that, i active and inactive
rheumatic fever and in rheumatoid arthrilis, the mean concentration of
corticosterone m the plasma 1s significantly higher than in control
subjects

Responsiveness of the adrenal gland 1s clearly dependent on nor
mal metabolism of the circulating sterords The factors mvolsed i
sterod bolism other than and excretion are not well
known Howeser one approach to the problem cons: ts of determin
g the half Iife of admimstered sterord We studred only the rate of
removal of steroid 1n the free form and have no data bearing on the
rate of conjugation or of excretion The mean half ife of cortisol or

n active th fever and rh d arthnitis was
sigmficantly greater than 1n control children of simular age

Studies of families of patients with rheumatic ferer

In considering factors that determme the reaction of the ho tin
the production of mesenchymal diseases cne postulate 1s that rheu

matic pibility 15 tically de d 1f a hereditary physio
logic or biochemical factor were responsible for this rheumatic
bility 1t might be d ble in familtes of patients Be

cause of the cons: tent findmg of low concentrations of 17 hydroxy
corlicosteroids 1 the plasma of subjects with theumabic feser we
undertook & study of therr families
In table 5 the « of 17 hydroxy ds and
of corticosterone 1 plasma of parent> and siblings of patients with
theumanc fever are <hown The concentration of 17 hydroxycortt
ds 15 ficantly d d m parents and siblings, whether
these 1ndividuals had positive hustories of rheumatic fever or not On
the other hand the concentration of corticosterone 1n the plasma of
the siblings 1s greater than normal parallelng the increased con
centration seen 1 children with rheumatic feser and other mesen
chymal discases The parents, however do not show a significant
alteration
The fi of these evid of ab 1 adrenal fumuf;

b 1 bolism of ds 1 the pathog:

and
mesenchymal disease 18 not clear
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Table 5
C of I7 hydroxycor d

and of
i the plasma of members of famifies of patients uith rhenmane
ferer

Maa Plosma
Nomber  Co et ton  Sta dudtn
Gop ofS b s lug/100mi of Me
womes
Co rof I 120 =129
Rhing
41 tory RF 6 15 =068
~W tore P} 143 69 *016
Par nts
M tory RF 16 71 2153
~N oty RE 6 +063
[EPAES
Contr T8
517 years L) 3n 030
Adults ”n 30 =01
Wbl ngs
+Nstory P F 2 63 =14
~il oy TF 6 66 091
T renss
+10 tory RF 1 H =040
~1 tory RF 3l 4 =05

in patiemt with vheumatic § ver the relatine adrenal in uffier
eacy cons: ing of a low concentsation of 17 hydroxycortico termds
and el vated concemrations of cortico terone and adrennce rcotropin
n the Mool ta es the vital queshon does this pattern of adrenal
Bunction prece fe the fir t attack of rheumatic fever ot 183t a ve ult of
the atiad? Sunufar findinzs n A e pla ma of J atients whoe theu
matic fever has been wnactine for many month  ueeests tlat w pre
cedes the theumatic sttach,  Fien more smponant the presence of
e same findings m «therwase normal dline of pauents with
theumanc fever 13 tronglv su getne that aliered adrenal function
antedates the first attack of rheumatic fever



Clunucal Aspects of

Mesenchymal Diseases

Juvenile Rheumatoid Arthrihs

Dr Trowas A Goop This report deals with data concerning
73 cases of juvemle rheumatord arthritis studied dunng the last 10
years

Sulls triad of findings for the diagnosis of yuvemle rheumatoid
arthriis consisted of arthritis lymphads hy and apl 1
Because of the vanabibty of f of yuvemle rh
arthritis there seems to be no good reason to separate Still s disease
from other forms

In young children other mamfestations of Sulls disease fre
quently precede the development of noticeable arthritis and some
times deforming arthnitis may not be mamfest at all before a
spontaneous remission occurs Therefore eatly recogmtion of signs
makes possible diagnosts for prognostic purposes and beiter direction
of management

d

Chinical manifestations

In the small child iMlustrated in figure 13 the presumptive diag
nosts may be made by notiang the characteristic posture and the
facies he presents He destres to be left alone and remains very still
holding his hands and grimacing n a wornied fashion In bed he
shows a marked lack of spontaneous movement usually lying on his
back with all extremities flexed The<e are the signs of arthralgs
and myalgia in the smalt child

A spihing temperature curve 1n 2 patient who acts considerably
less 1l than would be suspected from the degree of fever sugge ts the
diagnosis of juvemle theumatord arthnitis however progression of
the disease may lead to severe toxicity and emaciation requiring in
tensive suppottive management, (figure 14) In the older chuld the
primary mamifestation 15 hkely to be arthritis of multiple jounts with
swelling contracture and deformity as in the adalt

Rarely scen m any other disease and therefore a man diag
nostic criterion 1 the spindling of the fingers This may be recog
mized eatly in the disease esen 1n an infant (figure 15)

Y



Figure 13 Worried fa 1al ap-
pearance and cha acter to
Po fute  juvemle theumatord
ath ta

Of importance 1n the diagnosts 1s the occurrence of & ra b that
appears 1o l e as diagnostic for Juvemle rheumatord arthntis as the
rash of measles 15 for that disease The primary lesions are small
discrete salmon pink macules with pale centers Coalescence of the
macules (requently makes the rash appear blotchy This ra b 1s
f\nn;lscent usually appearing «uddenly with feser and disappearing
rapudly

Talle 6 thows the frequency of the various chinical manifestations
of yusenile theumatord arthnitis n 75 patients between 6 months an 1

S years of age

Confu ion with theumatic fever often arose when sms of
carditis were elicited  Systolc murmurs of grale 11 anten ity were
heard not anfrequently during the toxic pha es of the dieace Tachy
cardia and non pecific electrocardiographic changes con 1 ting mostly
of 1nver 1on of T2 and T3 and h_ht prolonpation of the I It and
QT intervals were «cen Mo definite heart block or evidence of res
dual carditis has been <een

I aboratory findings

Laboratory findings were non prafic for juvenile rheumatord
arthritis The sedimentation rate was elevated elevation of the glob
ulin caused reyersal of the A/G rauo marked leubocytoas frequently

r.yd
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Figure 14 Cachectic appear
ance in Sulls di ease
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Figure 1o Spindling of fingers
reco,mizable early m juvenile
theumatond  arthnitis ~ detect
able even 1n the pudgy hands
of young ciuldren

occurred and anemua often was severe The most common me“:{
genographic jomnt abnormality was penarticular ostecporosis ik
albuminuna eccasionally spurred the hunt for mdolent urnary tract
wfection  Bacteriologic serologic and kin tests helped to rule out
arthnitis of mfectious orgin Except for increased plasma globulin
studes of liver function failed to disclose abnormalities The concen
tration of mucoproteins 1 the serum ranged widely with the mean
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Table §

Clinical mantf w jurende
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Myalpis
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Table 7

keatures important i the differential diagnosis of jutemle rhew

matord arthries and rheumatic ferer
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value more than three times normal Titers of antstreptolysin Q i
the blood were helpful in die g juvenile rh d arthn
s from rheumatc fever Of 39 patents only 6 had titers greater
than 250 Todd umits The three major LE tests were invanably
negative (186 tests on 58 patients)
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Figure 16 Dramatic response
10 steroid therapy of patient in
figure 14 Note Cushinoid side
effects
4! v
3 )

Chnical findings in relation to age

Of our patients fe lymphad hy hepatosph
megaly spiking fever and rash 86¢5 were less than six years ofae
On the other hand 8765 of pauents with spiking fever typreal rasP;
and arthritis but withont lymphatic hypertrophy had the onset od
their mamfestations after the age of six years Patients who ha
primanily arthntis of the more indolent nature were u ually more
than six years of age The marked hypertrophy of the Iymphatic tssue
1n these children has the same age distribution as that seen i chrome
diseases known to be caused by infectious agents and this 18 “1‘
terpreted as mdirect evidence supporting the possibility that Juveniie
theumatowd arthnitis has an infectious etrology

-



Therapy

Since etiology and pathogenests are obcure no rationale for
therapy exists Treatment 13 aymed at the prevention of jont dis
ability  This should be gentle ecpecially when given with hormone
therapy Rest m bed does not seem to modify the course of the dis-
<case and may actually be harmiul in contnbuting to the production
of contractures  Salicylates appear to be useful i relieving pain and
stifness Hormones appear to suppress the di ea e but do not mduce
lasting remission  Dramatic results are often expenenced s+ ath hor
mone therapy as seen in figure 16 The suppression of the di ease pro-
duced by adrenal corticord therapy appears to be related to the levels
of 17 hydroxycorticosteronds n the blood {figure 17} However
since the disease 15 charactenized by long period of activity com
plications of hormone therapy are much more troublesome than in
theematie fever Treatment therefore 1s directed primanly toward
relieving joint to facilitate ph h In cases of
wnamtion hormone therapy s helpful becau e of its stimulating effect
upon the sppetite
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Because of apparent hypersu ceptibihty 1o infection early <pe
cific antibiotic therapy for intercurrent mnfection 1s indicated No
deaths resulted from superimposed infection and amyloidosts was not
<een m the group studied With individualized management the
prognosis for life i jusenile theumatoid arthritis 15 excellent and
many patients recover without cevere sequelae However mn <ome the
disease 15 charactenzed by repeated attacks and progressive jont
disabihty

Systermic Lupus Erythematosus

Studtes of splenic aspirates

Dr Marcory M Harcraves For our hematologic studies we
have used mears of material obtained by splenic puncture The prep
arations are made on chemically clean slides from the matenal in
the needle atself  Cells developing n the ground sub tance of the
spleen can be rolled out on the shde and are not as disrupted as those
from a pirates of bone marrow Free nucler may be seen as well as
small hyahne bodies that are undoubtedly part of the serum protems
bemng fragmented off from the ground substance Compressed erythro
cytes can be een squeezing therr way through the sponge hke mass
of ground ub tance making up the splente pulp The open aircula
tion 15 apparent

Figure 18 presents photomicrographs from a case of sy temic
lupus erythematosus This and certain other mesenchymal di-eases
are pathologically <o stmilar to Hodgkins disease Iymphomas and
leukemias that I believe these too  hould be considered mesenchymal

diseases

Mesenchymal d asd of entr lonigin

I al o believe that all of the me enchymal duseases are primanily

I in ongim  An individual 1diosynerasy appears to be

fundamental to the di ea e process and there 15 often a long latent

period between expo ure and appearance of the disease The pre

cipitating factor may be infection or some 1mlar aggravating nct

dent occurning after the patient has withdrawn from contact with
the 1ntoxicating agent

Chronic po1 oning with benzol affords a good example of disease

caused by environmental factors Benzol 13 capable of producing
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aplasia of the marrow hyperplasia of the marrow acute leukemia,
chroni. myeliis  plenomegaly and according to Mallory, other con
ditions difficult to distinguish from neoplasta Mallory n fact, stated
20 years ago that biologically toxic agents can be roughly clas.ified
nto two b that, m adequate dosage will pro
duce therr effect on all exposed mdividuals and substances that, 1n
minute doses will produce in a few tndiiduals devastating effects
that cannot be duplicated 1n the majority of subjects even after ad
minstration of large doses of the agent

In leukemma lymphoma systermic lupus erythematosus and the
other mesenchymal diseases, the history 1f carefully elicited 1s often
ssgnificant 1n this connection Classic cases of systemic lupus erythema
tosus may occur 1n pahents recerving hydralazine hydrochlonde
(Apresoline®) and may ubside when the drug 15 no longer gisen
Simularly 1 have seen a number of women with systemic lupus
erythematosus who gave hstories compatible with sensitivsty to per
manent wave solutions An epidemic of aplastic anema once was
caused by use of a certain hair preparation

It 1s ntriguing that m the e di ease there appears to be a
synergistic effect of vanous agents — the association of xray for
evample with infectton or with ad of benzol d:

Discussion

Dr R A Goop We have been 1nterested 1n studying the re
activity of the mdividual to solsent matenals of the sort that were
mentioned You can readily sensitize the skin of the rabbit or human
to benzol compounds The reaction produced can be classified with
the delayed type of sen 1ty In other words the e compounds pro
duce reactnty 1n the human and the ammal very much like that of
the tuberculin reaction We have recently been able to transfer this

en ivity using leukocytes of the peripheral blood and thus pro
duced generahzed allergic reactions

Dr Harcraves | would hike to mention that most pamt and
sarm h remosers contarn constderable amounts of benzene  Hundreds
of do it yourself people are being exposed daily 1n their own work

hops I beheve the hazard of such exposure 1s magnfied by the
icreasing lthelbood 1n our medical centers of exposure of the subject

1o ¥ ray
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Dermatomyositis and Scleroderma
in Childhood

Dr Rairn J Wepewoop In resiewing the literature 1 have
come to the conelusion that generalized scleroderma 1s one of the mo-t
rare of all the collagen diseases 1 childhood more rare than sys
temic lupus erythematosus, and probably at least as rare as poly
arteritis nodosa

Dermatomyositts on the other hand 15 a relatively common dis
ease  Vore than 100 childhood ca es have been descnited  Atout
6055 of the children with this dicea e survine  Since their recavery
1s limited only by the degree of residual deformity early and correct
diagnosis allowing early and adequate therapy should decrease the
residual morbidaty

Diagnosts of dermatom) ositis

Reliance on biopsy for pathologic dia_no 1 of d ~

1 10 my experience unsatisfactory Not always do we see the classic
chan es 1n the muscle bundles with vacuohzation centralization of
nucler degeneration nfiltration Letween bundles and penva cular
changes Early wn the discase pathologic findings ate u ually only
confirmatory not diagnostic

T should like to descrite a few symptoms and 1gns 1n dermato
myositis which are so peculiar to that disease that they might con i
tute major eritena 8 for example a dia tohe murmur in the aortic
or muiral arca can con btute a criterion for the diaenosis of theumatie
fever The freq) of the most sy sigus and svmptoms of der
matomyo itis are b ted an figure 19 Four are of particular salue
1n diagnowis weakness, in furation of i ue facial lesion and pain
and ten ferness

The onect of the disease 13 extrenely 1 idious and often the fir t
MEn 3 weakness or easy fangat ditv  The weakness an chil fren 13
wually fir t a4 parent in the Tegs, althouh involyement of the shoul ler
eirdle often exists eaclier and may be more cvere Euentually the
weakness and fangalihty become so ol vious that advice 13 rou ht
Tovohement of the muscles of respsration and of the palate are of
gatticular imj sntance 1 rior to th days of therapy with steronls
almo t all the fatalities occurred because of uch palatorepirators
mvalvement




Induration of the tissue 1s more dyfficult to describe The involy
muscles and sub tissues tn d tis have a | L
feeling on palpation vanously described as thickened leathery 1n
durated brawny rubbery or wnela ic With sahsfactory relaxation
m the patient the muscles of the shoulder girdle particularly the su
perior portions of the trapezius 1n the neck are likely to demonstrate
this phenomenon

o s 3% v oy
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h
Figure 19 The mcidence of vanious signs and symptoms in chuldren wat
defmatomyositis Reprinted from edatnes 17 418 (October) 1953

The third important finding 15 the butterfly ra h of the fac;l

which usually 1s no more than a shght erythema and mnduration wxIl
occasional scahing of the malar areas and the bridge of the nohz-
15 rarely as severe as may be sten n systemic fupus erjthema
to us The butterfly distribution of the ra h 1s le s sigmficant as a
diagnostic sign than the violaceous hehotrope or faintly "‘(hem’;gh'.::
discoloration that becomes apparent on the upper lids of the eyes
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s 15 usually present 1n dermatomyosits and oceurs rareby 1f ever
1 other disease« with which 1t might be confused Tt may or may not
be a sortated with pertorbital edema

The child s pain sn dermatomyo 1us 1s frequently localzed by
the parents to the joints The children themsehes usually Jocalize
the pain 1n the mu cles It occurs on movement, neca 1onally at rest
and oceurs at the tendinous arca of the mu cle rather than n the
jout proper  This finding allows differentiation from the arthralma
of the other me<enchymal di eases Tenderne s may also be demon
trable in the mu cle bundle it<elf The ¢ findings and the almo t
imperceptible on et of the di ease dfferentiate at from viral myaloia
or trichino 18

Manifestations in sclerode rma

In scleroderma  hide binding 1 ht be con 1dered one major
diaonostic sign - Qthers might be the uffening of the finger visceral
changes particularly of the e ophagus and cardiac findings which
1 adult are apparently more frequent in scleroderma than in detma
tomyo s No data on the frequency of occurrence of these chan. =
1 malable as far as § can find for the pediatrie age group

Therapy 1n dermatomyositis

Functional recovery from dermatomyomitis dejends on preven
tion of contractures and cotrection of the deformutiea that cannot be
presented To this end there 13 no sub titut for vieorou physio-
therapy planned carefully uperyied well and made acecy table to
parents anl patient  Phy rotherapy  houl? Le in tituted 1n spite of
active disease  Orthopedic a 1 tance chould b tou ht carly to pre
vent contractures  Farly amtulation 13 yrotally the optimal form
of therapy

Steroids have Leen usd and with certan resenvation  have
apprently aided therapy by provi ing symplomatic relief  In our
txperience they have not altered the mortalty In <ome of thewe
fatients the ymptomatic rehiel 1s quie stnking allowing early
phy intherapy and eatly aml ulation There 13 alw & return of muscu
lar function which may e due to 2 decrease an pain ut jrotally
2l mvoli e« actual increase 1n muscular power

tnor to the asalal ity of ster 11 chaliren died maindy e
cau e of palatore {irators muliement  OF the ehllren to whom
we bave pven teroid  six have dixd only o of palatoresy iratory
imolyement al ne Two d e 1 of resjiratory involviment an | snother
factor Thus factor prot al by the major cause of death 1n three other
Falient as w lEas o onintutory canee in these two wa & change 1n
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the gastrointestinal tract Five of the six children suddenly developed
gastrointestnal enises with perforation of unsuspected ulcer paralyte
tleus and ga trointe tinal hemorrhage

G 1 lestons 1n der y d prior to the
avalability of steroids do not seem to have been as severe as those
seen in children who die while recerving steroid therapy These
changes are probably an accentuation of the vascular changes seen
elsewhere 1n the body 1n this disease and are probably mntrinsic to the
disease 1tsell

d

Nephrosis and Nephrits in Chuldhood

Dr CaroLyn F Prer Nephntis and nephrosis although not
generahized do involve vascular mesenchymal tissue and hence war
rant discussion with the mesenchymal diseases

General considerations

Acute glomeruloneph and the neph y are gen
erally recogmized as distinet clinical entities in the pedutnc age
group The frequent of the neph ynd: 1n patients
with known chronte glomerulonephritis and the finding of histologic
changes indisingur hable from those of chrome nephniis m the
glomerul: of patients with nephrosis have led to the close association
of the two illnesses 1n the minds of pathologists and tnvestigators

The two diseases are differentiated by age of onset the mciting
role of certain strains of beta hemolytic streptococcus 1 acute glom
erulonephritis and the prominence 1n that disease of hematuria azo-
tema and hypertenston 1n contrast to the hypoproteinemia hyper
liperma ana arca and greater degree of protemnuna i nephrosts
Renal clearances of wnulin and para aminchippurate are often di

hed 1n acute gl lonephritis and tend to be normal or super
normal 1n nephrosis In addiion the prognosis 1s much more favor
able m acute glomerulonephntis than in nephrosts

There are ndications that acute glomerulonephnitis 15 a diccase
of allergic origin These include a known specific inciting agent the
beta hemolytic treptococeus the latent period of 10 to 13 days be
tween the acute streptococcal nfection and the onset of nephnis
the excessive mcrease 1n biter of antistreptolysin O and the decreased
uter of complement 1n the serum In addition glomerulonephntis
comparable to the human disease can e produced i amimals by
various immunaallergie procedures
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Nothing can be said about the period of tatency for development
of nephrosts mince the mciting agent 13 not known Most observers
have found that the titer of anti treptolysin O 15 low in patients with
nephre 13 who are edematous  The sugge ton that this low titer re-
sults from the loss of antistreptolysin O in the unine has not been
confirmed

The concentration of complement 1n the erum 1s reduced in both
diseases & finding interpreted by ome as evidence that nephrosis 13
a dicease of antigen antibody reaction However determunations of
the concentration of complement are not relible in the presence of
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Figue 21 Flectron photomic ographs of the kidneys of an mals fed
silver mtrate i the r dricking water for many months prior to expern
mentation {Upper) Section from a control an mal not treated with nephro
tovic serum The silver can be seen as black dots w thin the basement
membrane A few tiny dots can be seen in Bowman s capeule and oc‘u
sionally some can be seen in the b sement membrane of the tubule-
(Lower) Section from an ammal that had received nephrotoxic serum
three days pres ously A prominent increase wn epubelial substa_ce m-:
be noted as well as some thicken ng of the basement membrane The fool
processes have almost lost their :dentity



fipemia and the possibihity of los of complement tn the vrine makes
the evaluation of any change in concentration of complement difficult
Two other findings are perhaps more sugge twe of an alleric ba 15
for nephrosis Localization of gamma globulin in the 1em nt m m
brane of the glomeruli of patients with nephrost ha been d mon
strated and an experimental model of nephro 15 can Le protuced by
immunoallergic techmiques

Experimental renal discase in amimals

Two types of nephrotoxic <erum are u ed to produce expen
mental disca e erum prepared 1y injecting emul 1on of hedney
from another pecies 1mto ducks or hen and erum prepared
rabbits 1t has been repeatedly demonstrated that the peeific antigen
lod es n the baxment membrane of the glomerulu It 1s thou ht tc
be protein bound with polysacchande or hipid Nephrotoxic serum
prepared in rabbit njected in adequate do~e  produces di eax
mmediately A depre< 1on of complument al o oceur tut )y ay
parently non pecific 1nce 1t occurs alvo 1n nephrectomuzed animaly

We are currently engaged in tudying the glomerular chan,.es
renal disea e4 1n humans and 1n experimental ammal 13 <} erved by
b bt and electron mictoscopy Fagure 20 presents a micro_rap b of th
glomerulus as <ecn with the electron micro~cope and firure 21 [re
sents electron | hotomicrographs of the kidneys of ammals fed lver
mitrate an their drinking water for mny month  The chanees «een
three dys after admne sration of nephrotoxic ¢rum may le com
pared with the tidtologie appearance 1 the control ammat  The
cement aub tance 13 lot oon after afmuma traton of nephrotoxt
«erum lut in the ammal that have recened her mirate cement
ub tance cannot | ¢ vi ualized even prior to treatment with nephro
toxic serum  Three week  after admina tratron « [ nephrotovic serum
the font ptoce s of the ¢ sthelial cells are <omes hat restored cem nt
<l tance can be <cen an! yet there per 1 t a thickemnz of the 1
ment membrane

Flectron microw o] rc examination of renal 1 1opsies of chillren
with nep hro s indicate that the alteration 1 the «mithelial layer lo
of 1dentity of foot proc <, almence of cement ul tance an ! thichen
ng of the basement memt rane parallel clowely the chang< <een i
the renal discace produce in rats by admun teation of nefhrotcx
relbit serum Som  of thewe changes diapj ar with chioweal £~
i 1on anduced by steror | theray s



Renal Biopsy in the Study
of Chronic Renal Disease
In Children

Dr Roserr L Vervier We have exammed by light miero
wopy specrmens of kidney uissue obtamned at laparotomy in 12 pa
uents and by percutancous needle aspiration m more than 90 other
children with renal disea e  Electron micro copic study of approxs
mately one hall of these pecimens has been completed 1n cooperation
with Carquhar of the Department of Pathology Unnersity of Cahfor
ma San Francisco  From our experience 1t appears that 10 or more
glomeruli and 1s ociated tubules are adequate for diagnosis m the
group of diffu ¢ renal disez es we have studied

The specimen 1s obtained under local anesthesia with the patient
w the prone po ttion  The Frankhin modification of the Vim Sther
man needle 15 ued The only comphication we have encountered 18
the formation of a mall perirenal hematoma in a three-year old child
with the nephrotic syndrome There are no recogmzable <equelae of
thy complieatson  Although most children have microscopic hema
tunn for a <hort wntersal after this procedure only two wstances of
briel gro s hematuna have been observed No significant alterations
m the renal clearance of mulin have been measured when this tudy
ws performed before nd after renal puncture The children tell
me the procedure fhurts less than a prration of the bone marrow

Findings by hight microscopy

In our recent tudy of 25 cases of anaphylactoid purpura Addis
counts indicated that 70¢ of the children had reaal myohement
We have tudied renal pecrmens from seven of these children and
hwe found that the renal leon 15 characterized by prohfers
tion of endothehial cell and focal fibrned occluston of the glomert
lar capillanies There 1s tremendou vanation 10 pathologic findings
from patient to patient depending on the duration and severity of
the disea ¢ at the tme of the bropy  The morphology of the renal
lesion 10 <ome patients resembles that <cen n sy<tenuc lupus ery
ematosus.
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Fig e ™ Flect on muerageagds of 01 = {61 Lopienin b1
40 tLpper) Normad g merslar loop fem n 1 st £ the ey thel Uoell
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#en In socall & puse b ghosie demon §ar g th stk ng low f
epithel sl foo1 {rocemees. Th basement m imbran  esacof ally eorms?
bt th en inth { al evtontasm appe ro w B
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Figu € 23 Electron mcrograpls of ecton of renal biopic 1 &
dren (Upper) Les ons scen. . acute glomerulonephitis The mo t char
acter tic find nos are a matked endothel al prol feration and 2 b'ﬁ m:l‘
accumulation of mat 1 | wh ch resembles basement membrane in demsy
The epithelia] foot processes are esseatially normal (Lower) Les ons 20
m chronic glomeralonephntt s The lumena of many of the glom Wi
loops have been lminated by endothelial proliferation and 2 um!

of basem ntm m} an like maten 1



In sy temic lupus erythematosu  the renal ivohement 1 ofien
scvere and s frequently the cause of death The cla sic patholomic
lesion 15 <aud to be the wire loop alteration of the asteriole< In
our studies by hght microscopy the renal le 1on of sy teme luyu
erythemato us was often pathologically snd: tingus hatle from the
Jeston of anaphylactord purpura or glomerulonephnitis 1n 1ts van
ous forms In general there was con 1d rable vanation from sum
mal endothelial prohferation and fecal glym ruler ocelu son by
fibrinoid to severe hyalmization Vo charactent fic wire Dops were
scen  Some evidence of rever al of proliferative changes aiter treat
ment with corticone was noted 1 one caswe

Clomcrulonephritis

We studied a 12 year old boy 10 days after the onwt of <or
throst fever and Iympha lenopathy  Hyperten wn anl hematurn
were present and the heta hemolyie tr¢ptoroccus type 12 3 as ¢l
tured from the thraat A elimical diazno 13 of acute plomeruloney hritis
wasmade There was no ht tory of previous renal disease On biop 3
two typrs of lesions were found one acute compatible wath the clas
leeripion of glomerulonephritis  There were large numbers of
pelymorphonuclear leukocytes 1 many of the ylomerali trihin,
prohf ol endothelial cells and lar icherma Howeser
chronic changes were also present con sung of glomerular hyahiniza
tion consideralle tutular atrophy and inter tutial wnfiltration  The
chronte chanees appeared to antedate the climeal he tory of onset by
many weeks  One month later the proliferative chanees had been
ameliorated but the chronic changes per t1ed Th pattents cour r
»a¢ that of chronic nephntis

The patholo,ic findings indicat d that this Loy had unreroemized
renal disease of in 1dious onset, and uffired an acute evacest atton
through infectton by this strain of freptxoccn  Had the panent not
been studied 1y biopy the sequence of esente 1n the ca e would have
appeated to upport the view that acute glomerulonephritis can pro-
£ress to chrome glomerulonephritts Perhaps <ome of the discrepan
aesan the terature regarding the relation hip | tween these diserses
will eventually 1e resolied by studies of thy type

3 think that chronte plomeraloney hruti 1 a pathol>ge enl tate
the eliols 3 of which we do not know 1t may have several Tt s
protally no mote specific a dia nows than cirrho 1 of the hner an'
10 Dicates little of the natare of the natimg agent

Aephrotic syndrome

Yrm our evperience with the n {hrotic s irome we tink
thst the renal lesjons are relsted to both the severity an 1 the duration
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Figure 24 Electron micro raph of a section of renal biopsy in a child
Lesions seen in systemic jupus erythematosus The most stnling
abnormality present eatly i the disease 1s a general zed thickening of
the basernent membrane proper Here the ba ement membrane 1s four to
1Y t mes normal thickness

of the dicea e Early in the course of the disease the kidney appears
normal by hight microscopy If the disease has persisted for many
months there 1s Likely to be constderable scarnng with many hyalin
1zed nonfunctioning glomerul: despite the absence of clinical and
laboratory evidence of nephnitis

At times the renal lestons of children with nephrosis with sub
acute glomerulonephnitis and with systemic Iupus erythematosus may
be stnkingly simiar by Lght microscopy We have utihzed the
electron microscope m the study of the early ultramicroscopic morpho
logie alterations that occur 1n the varions duffuse renal diea es

Findings by electron microscopy

With the electron three basic comp of the
1 lar capillary hel. basement b and endothe

g p me;
hum—are readily seen The ¢ three distinct membrane layers are

shown to be differentially imolved in nephro 1s glomerulonephnti
and the nephritis of sy temic lupus erythematosus
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The ul pe pathology of the nepl sndrome 15
.

e nep

charscterized Ly di tortion and smudging of the foot proce wes of the
cqtthelial cell The basement b proper and endothel
semain essentially unaltered early in the ds ea ¢ This marked alt 1
ation of the eputhelial cell 13 present regardle s of the ehmical state of
the disease or the evenity of change as cen by hght microscopy

In glomerulonephitis, the endothelial cells undergo marked
prohferation and svartable quantibies of a matenal which resembl «
basement membrane appear n ntrmate relation hup to the cytojla m
of the endothelial cells The epithelial cells are normal except in very
teverely invohed glomerult

Systernic lupus erythematosus 16 ascociated with a renal lesion
characterized by thickeming of the bacement membrane proper  The
endothelium and epithelium are relatsely normal and become 1gmifi
canlly distorted only late 1n the process

Discussion

Dz Enrtcit In amimals 1t 13 pos it le to tuly the pathorencets
of these various le 10ns step by tep under controll d con hitions On
the Lasts of such tudies T hould Like to offer an alternative intespre
tation of the changes demonstrated by Vernser [ believe that many of
the lesions  hown to us were comphications of the underlying diseace
conusting of thromk osis of glomerulir loops and eventual reorgan
zation of thrombotic materia!  In many ca e« the thromle s had led
to leakage of fibrinoud exudate nto the cap ular space which became
organized with the formation of crescents These complications arc
“«n i all glomerular diseases with the exception of amylodous

e zee them 1n systemic Juj us erythematosus, in glomerulonephrius
and in nephro s

Dr Verster 1 fully agree that 8l e throm! otic manifestation
seen 1n Light mucroscopy m1y be a comph ation of the Fa se diccare
process [ do not Feheve I can separate the comphications from the
liense However the three La 1 comp nents of the glomerular cap-
dltary as scen 1y electron micrescopy are differentially insohed in
the three diwasces Al ough the changes may be <omewhat sparse or
saned from one glomerulus to the next changes in the en Jothehum
epithelium an 1/or [ remert m wlrane mikestpe 11 todh ingun b
the s, T me | roecsse

D ancla tons shoul 1 cettainly e ron i Tered en
tatne 1 a1 think these chanees ind cate that ke renal expres son
of 2 dieerw mas ] pent on te psrtcular enmponent of 1 ve an
vh | eaely im the patheg ne s of th Tueas " TH injury to the
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Frgure 24 Electron microoraph of a ection of renal b opsy i a child
Lesions seen 1 systemic lupus erythematosus The most stnking
abnormality present early 1n the dises e 15 a generalized thickening of
the basement membrane proper Here the ba.ement membrane 1s four fo
si times normal thickness

of the dicea ¢ Early 1n the course of the dicease the hidney appears
normal by light microscopy If the disease has persisted for many
months there 1s hikely to be con iderable scarrmg with many hyaln
1zed nonfunctioning glomerul despite the absence of clmeal and
laboratory evidence of nephnitis

At tmes the renal lesions of children with nephrosis with sub
acute glomerulonephritis and with systemic lupus erythemato us may
be stnkingly sumilar by light microwopy We have uthzed the
electron microscope mn the study of the early ultramicro~copic morpho
logic alterations that occur 1n the various difuse renal disea es

Findings by electron microscopy
With the electron pe three basic comp of the
lar caprllaryepithelnm & brane and endothe
lIum—are readily seen These three distinct membrane la)ert are
shown 1o be diff lly imolied in neph gl
and the nephritts of sy temic lupus erythematosus
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The ultramicroscome pathology of the nephrotic s ndrome s
characterszed 1y dustortion and smu leyng of the foot proce es of the
eithelial cell The ba ement membrane proper and endathel
remam essentiallv wnaltered earhy in the diea ¢ This marked alter
ation of the epithelial cell 1 precent regardless of the chnical state of
the discase or the reverity of change as ecn by hight microscopy

In glomerulonephrii  the endothelial cells undergo markel
proliferation and vanahle quantities of 2 matenal which res mtle
basement membrane appear 1n wtimate relation hip to the cytopla m
of the endothelial cells The epithelial cells are normal excepl in vers
wverely ivohed glomeruls

Sy temic {upus erythematosus 1s associated with a renal lesson
charactenzed by thickening of the basernent membrane proper The
endothelium and eputhelium are relatively normal and become 1=nrh
canthy distorted only late 1n the process

Dhscussion

De Entmcnt In ammals it 1s po 1hle to tuly the pathorene »
of these various le sons tep by tep under controll d conditions (it
th Lass of such tudies 1 hould ike to offer an alternative mtery re
tation of the changes demonstrated by Vermer Ileheve that many of
the levions shown to us were complications of the underlying diseaw
consusting of thrombosis of glomerular loops and eventual reorgam
#ation of throml otec mtenal In many ca e the throml o 13 had led
1o leakn e of fibrinoid exudate into the cap uvlar space + fuch became
organized with the formation of cre cents These complications are
*enan ol plomerular discaces with the excephion of amyleidous

© ve them in sy temic lupus erythemata us, 1n glomerulonephritis
and in nephrosis

Da Venuen 1 fully aerce that the thromkotic manife tation
e an Ikt microseopy may be a compheation of the 1a 1c disease
proces 1 do not kelieve 1 can eparate the complications from the
frese Mowerer the three ba 1c components of the glomerular cap-
tlary gy seen 1y electron microsenpy are dilferentially imvohed in
th three diseason Althogh the chan es mas be romrwhat parse or
varied from onc glomerulus to the next chan es in the endothehum
i 1th Tum an/or brsement mem! rane make 1t pos it e to di ungus h
th vanoys Tl L froces 4

AN our currint conclu tons hould certainly Le consi lered ten
e But 1 think thewe chanmes nlicat  that the renal expres ion
of ¢ tneaw may depend cn the particulsr cymponent ¢f tiue in
rhed early 1n the pathapeness of the disease The amjory to the
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Fi ure 24 Electron micrograph of a section of renal biopsy 1n a child
Lesions seen in systemic lupus erythematosus The most strking
abnormaltty present early 1n the disease 15 a generahzed thickemin, of
the basement membrane proper Here the ba ement membrane 1s four to
$1% times normal thickness

of the dicease Early i the course of the dicease the kidney appears
normal by light microscopy If the disease has persisted for many
months there 1s ikely to be considerable scarring with many hyahin
wzed nonfunctionmng glomeruli despite the absence of clinical and
laboratory evidence of nephnitis

At times the renal lestons of children with nephrosts with ub
acute glomerulonephritis and with systemic lupus erythematosus may
be stnkingly stmular by hght microscopy We have uttlized the
electron micro cope 1n the study of the early ultramicroscoprc morphe-
logic alterations that occur in the varrous diffuse renal diseases

Findings by electron microscopy

With the electron pe three basic T of the
glomerular capillary—epithehum basement membrane and endothe
lum—are readily seen These three distinct membrane layers are
shown to be differentially nvolsed in nephro is glomerulonephnitis
and the nephritis of systemic lupus erythematosus
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The ultramicroscopic pathology of the nerbrotic ‘ndrome s
d by distortion and 10g of the foot proce <es of the

epithelial cell  The basement membrane rojer and nlothehum
reman esentially unaltered early in the di case  This marked alter
aton of the epithelial cell 1s pre<ent regardle-s of the clinrcal tate of
the disease or the «everity of change as cen by hght microscopy

In glomerulonephnitis the endothelial cells undergo mark !
rrohiferation and vanable quantities of a matenal which resem! !
basement membrane appear in muimate relation hip to the eytopla m
of the endotheltal cells The epithelial cells are normal except i vers
severely imolved glomerul

Sy temic lupus erythematosus 1s a<.octated with 2 renal leston
characterized Iy thick of the ba ement b prop t The
enlothelium and epithelium are refatiely normal and become st nifr
cantly distorted only late 1n the process

Discussion

Dr Enmicn In ammal it s possible to tudy the patho ene
of the<e various le 1ons tep by top under controlled condition O
the 1a 1y of such tudies 1should like to offer an alternatne nterpre
tation of the changes demonstrated Fy Vernier ['believe that many »f
the lessons shown 1o us were complications of the underly g di eas
con ssting of thrombosis of glomerular loops and eventual reornan:
zation of thrombotic matersal In many cases the throm) o s had 1 1
10 Jeakane of fibrinoid exu late 1nto the cap ular pace which becam
organized with the formation of ere cents  These compheations are
*en o all glomerular discases with the exception of amyloid»as
We sec them 1n sy temuc Tupus erythemato u n glomeruloney hritag
anlin nephro 10

Dr Vervigr 1 fully agree that the throml otic manilestation
teen 1 hisht microscopy may be a camphcation of the ta 1c disease
proress 1 do not telieve I can separate the complications from the
dicase Howerer the three Fasic components of the glomerular cap
ihry as seen by clectron mucroscery are diferentiatly imvohed in
th three discases Althou h the chan s may be somewhat eparse or
vanied lrom one glomerulus (2 the next changes mn the endathelium
Pt hum an 1/or Facement mem! rane make it pos 1t Ie to di tingut b
e varrous prtholoer proces re

All our currnt conelu son  houl 1 cettaints |« con tered ten
e Tut T think these changes 1o licate that the renal expres ion
of & diveace may depend on the tartculir compon nt of tiwue 1n
tohed earh 1n the pathopeneass of the 1<ersr Tle myury to the
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epithehum per <¢ re<ults 1n massive protemnuria and development of
the nephrotic syndrome 1njury to endothehal cell results in gradual
development of glomerulosclerosis, hypertension et cetera

Dr R A Goop Experimental models are not always adequate
for the purpose Sometimes relying on experiments of nature pro
vides an even more 1nc1 1ve app h than does exp with
ammals We have had an umque opportunity to tudy an interesting
expenment of nature m which four children 1n one family deseloped
the nephrotic syndrome early 1n hfe  From the clinical point of view
the diseases that these children presented at the time we studied them
were fespectnnely transient pure nephro 1s, peractent pure neph
rost  mived nephro 15 and nephritis and chromic glomerulonephritis
We can as ume although there might be <ome doubt about the
validity of the assumption that these children all uffered from the
same ba 1c etiologic process

Pathologically u mng the hght microscope the enure chimcal
pectrum of renal disease was revealed The two cluldren with pure
nephrosis had no demonstrable renal leson  The child with mived
nephrosis and nephntis howed pathologic evidence of proliferatne
glomerulonephritis  The other chld pathologically as well as chm
cally had typical chronic glomerulonephritis

All of these kidneys when studied by the electron microscope
showed the same bastc leston namely the smudging of the foot pro-
cesses along the basement membrane proper that Vermer has illu
trated We have been forced from this observation to conclude that
the several forms of the nephrottc syndrome diagno-ed by chmcal
eritera and pathologic changes seen by hght microscopy ate 1
reality mamfestations of a single basic disease process an eatly con

n

comutant of winch 15 the disturk phology of the epithel

cell podocytes that has been revealed by electron microscopy

Anaphylactoid Purpura in Children

Dr Tarooore C Panos My purpose s to seview the syndromde
of anaphylactard purpura to pre ent <ome pertinent case matertal an !
to duscuss the stmilarities between this disease and other mesenchyma

dt ez e5
Designations and major manfestations

The disease 15 de 1gnated by a vartety of names Henoch S{C}m:l
lean syndrome 1s preferred by Garrdner  allergic purpura 1s pre et

op



ty Wintrole and acute vascular purpura by Dameshek The m 1
popular de 1enation scems to be anaphslactod purpura vasculir
anaphylactord purpura and primary purpura are other vnonym

The i ea ¢ 18 a polymorphic or protean recurrent di case du ¢
hypereen ity and resulng i a generalized di turbance of nalt
sescels It 1s characterized by the followtng major manifestat
occurning 1n any combmation or cquence a macular pipular w1
caral petechial or purpunc ra h pa tromtestional 1o and v
tms inclading colic omnting melena diarrhea and 1nta weefd
and invohement of joints mantfe ted by pam and scclim It h
frequenthy Feen tated that the pre ence of any two major manifesta
tions con titutes a ba 15 for po rtne dizeno 1 Fever when prewit
wnually bw grade lienal mvolvement 1s often con picurus 1 !
sanes from mcroscopic hematura 1o gro ¢ hematuna with by
tension azotemua and uremia

In ord r to delincate more atisfactonly the relation bips an
the various mamife tation  we undertook an analy 15 of 572 1
< cornng an ehillren less than 15 vears of age and r¢j srted i th
En lih language duning the pa t 20 year  Well cver 907c of thew
cases anl two thirds of the publications have appeared sinc 1931

The incid nce of the discase has difinitely merea d durnin res
year

Frequeney of vartous symptoms and sipn

The «« ditnlution 15 3 1o 2 with predominance 1 mal>
The age at onet ranges from & months to 15 years the ht he t et
! e occurning Letween 3 and 12 year  with the median and mean
atabrut 5 year  The duration of the acute pha ¢ 1s from 6 to 170
days for the great majonity of cases with a median of about 21 day
At1at one recurrence can 1o expected 1n about one third of th
ravs One hall of the recurrences were in/le and mo t tonk [ lace
within 210 12 months of th firt attach  Onby zarels did the interval
rxeeed sx month  although ocea tonally o much a¢ two vear elaped
between episode  Infections are vers often cite | as jrecipitating
:1 ‘lnv m rhpa The moctals 1 aboyt 26 mamhy from ¢ nal
artur

Indivi Jual cace b try < were ulictently detailed sn 916 tances
b allow the talulaticn of frequen v of orcutrence of certain sims,
Mmitom anl snteced nt circum tances  Antecrdent anfection o
curted 1n 33 caws or 377 Thirts two of these infecti n were ol the
UPLer resf iratory tract, and § ta hemoly tic steeptoroccus wa_cultured
ftom nertly bl of the patt nts, The most comments tated intersal
Yetwern il non anl oncet (f disease wa T1o T1dare A nine vear
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epithelrum per se resulls m mas.ive proteinuna and development of
the nephrotic syndrome njury to endothehal cells re ults 1n gradual
development of glomeruloscleras:  hypertension et cetera

Dx R A Goop Expenmental models are not always adequate
for the purpo e Sometimes relying on experiments of nature pro
vides aa evens more ancisive appraack than does exp swith
ammals We have had an nnique opportumty to study an nteresing
experiment of nature 1 which four children 1 one family developed
the nephrotic syndrome early n hfe From the chareal pount of view
the diseases that these children presented at the time we studied them
wete respectely transent pure nephro is persistent pure neph
ro+  mxed nepbrosis and nephrtis and chrome glomerulonephritis
We can as ume although there might be ome doubt about the
vahidity of the assumption that these children all suffered from the
same ba 1c etologic process

Pathologically using the hght microscope the entire chmical
spectrum of rena} ds ease was revealed The two children with pure
nephrosis had no demonstrable renal lesion The child with mixed
nephrosis and nephritis showed pathologic enidence of prokf
glomerulonephriis  The other chuld pathologically as well as cim
cally had typical chronic glomerulonephrane

All of these kidneys when studied by the electron microscope
howed the ame basic lesion namely the smudging of the foot pro
ce <es along the basement membrane proper that Vermer has illus
trated  We have been forced from thuis oheervation to conclude that
the everal forms of the nephrotic syndrome duagnosed by chimcal
critetia and pathologic changes seen by hght microscopy are 1
reality manife 1athons of a single basic dicease process an early con
comutant of which 1s the d phology of the epithehod
cell podocytes that has been revealed by efectron microscopy

Anaphylactoid Purpura in Children

Dr Tueopore C Panos My purpose s to review the syndrome
of anaphyfactord purpura to pre ent same pertinent case matenal and
to dicuss the mulanities between this disease and other mesenchymal
di eases

Designations and mayor manifestations

The disease 15 de 1gnated by a sarety of names Henoch Schon
fern vndrome is preferred by Gaudner allergic purpurais prtfe\'l"t'I
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by Wintrobe and acute vascular purpura by Damecheh  The mo t
popular designaion cems to be anaphylartoid purpura vacular
anaphylactard purpura and primary purpura are other ynonym

The ds ca €13 a polymorphtc or protean recurrent di ea e due to
hypereen ity and reculing m a generalized di turl ance of mall
vessels It 15 characterized by the following major mamfestatiin
orturtimg in any combination ot sequence a macular papular urt
canal petechual or purpuric 1a b ga tromtestional sizns and vy
toms, including colic vamiting melena diarrhea and nta v cejlun
and inyolvement of joint  mamilected by pain and sweling It ha
Trequently been tated that the pre ence of any two major mamft ta
tons constitutes a bauis for positne diagno s Fever when present
1 usuglly low grade TPenal imolement 1s often consprevous anl
sanes from microscopic b maturia 1o gross hematuria with hvper
ten ton azotemia and uremia

In order to delineate more sati factonily the relation bups am
the vanous mamifestation 1 ¢ underiook an analy 1 of 572 ca es
occurning 1n chillren le s than 15 years of age and reported 1 th
En U b languae during the pa t 20 year  Well over 907% of thew
caxs and two thirds of the publications have appeared ince 1951

The ncidence of the discase has defimtelv increa « 1 dunng rece 1
years

Frequency of tarious symptoms and signs

The <ev di tribution 15 3 to 2 with predominance m males
The nge at on el ranges from & months to 15 years the highest mar
denee occurning etween $ and 12 year with the medhan and mean
atalout S years The duration of the acute [ha ¢ 1s from 6 to 120
338 for the great majority of case with a median of about 21 day
AtTat one recurrence can be expected in alout one third of the
e3es One half of the recurrences were n.le and mn t tonk place
within 2 10 12 months of the fir t attackh Only rarely did the intersal
exterd six months olthou h ocea 1onally as much as wo vears elpee |

Tween eprodes  lafechions are very often cited as preeiyitaung
fa tirs i velapse Th mortalits 1 alout 2 ¢ mawly from renal
folure

Indinidual case hi tories were suffietently detarl«d m 89 i tances
1 allow the tat ulation of frequency of occurrence of certain sign
“mptoms anl antece lent eircum tances. Antecedent infection oc
care L m 3% ca e« or 376 Thirty two of these snfections were of the
ULper re<iratory tract and beta hemoly tie streptococcus was cultured
{tom nearly half of the gwent The m t commonh stated ntenval
betwren mnkreion anlonet of dicease wa T ta 14 day¢ A pineyear
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study by Lewss of 139 c2 es of anaphylactoid purpora 290 of glom
loneph and 297 of rk feser elicited comparable me1

dence of antecedent upper respiratory mfechion —350¢5 46% apd
63% respecinely He was able to culture hemolytc streptococens
from one fourth of the patients in each group

Pa t kz tory of allergy 1 as eherted 1n 8% of the 89 caces, family
hustory of allergy 1 13%  an icidence not sigmficantly greater than
i the general popul. Foods were fically mmplicated as an
wmetting factor m 11 cases The most common 1tems mentioned 1 ere
chocolate egg albumin tomatoes pork and fich In ect bites v ere
mplicated n three cases  Drugs were pecifically mentioned only n
two cases m each case pemerllin

The frequency of signs and symptoms n these cases listed ac
cording (o systems 1s given m figure 25 Forty eight were deceribed
mn suffieient detail to allow a tracwg of the equence of appearance
of signs and symptoms In decreasing order the mo<t common wt.al
complaints were colic purpura swelling of the joints vomtng pam
1 the jonts and petechiae  Fever was not a prominent early finding

Renal involvement deserves pecial comment because of its fre
quency and becau e 1t 15 the most common cau e of death Hematunia
appeared within the first week in two thirds of the cases  Azotem:a
andyor hypertenston occurred 1n 40 to 507z of the patients with gro s
hematuria, a finding present m one fourth of all patients with renal
wvoliement  Although the vast majomity of patents recovered
promptly there was & tendency in some for micre coprc hematuna
to persist from several months to everal years perhaps indicating
latent or rhronic nephnus

It was possible to find reports of treatment with exher adreno
corticotropin or cortisone 1n only 42 cases In 11 the results were
described as excellent i 10 as fair and wn 8 as poor  Exacerbation
after withdrawal of <teroid therapy occurred sn 17 patients and 10
required retreatment In patients with renal myolsement the steroids
were consprcuously ineffective

Relanonship betneen anaphylactod purpura
and polyarterttis nodosa

Ever since Osler 1n 1914 drew the analogy between serum sl:;\
ness and anaphylactoid purpura and predicted that belore Jong the
anaphyfactic key would unlock the mystery of these ca.es ;‘re
mendous ntere t has been generated n the relationship of the anapl :'s
lactoid purpura syndrome to mesenchymal disea &2 S;mx};m;
between anaphylictoid purpura nephnitis rhenmate fever and pol Z
artenitts nodosa were recogmized early us was the fact that d.ﬂerer:um
tion among these entities 1s occasionally virtuslly 1mpossible at cetta:
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stages of their development Garrdner in 1938 groupe | anaphylactord
purpura with rheumatic fever nephritis and polyartentis nodoa to
form a family of diseaces that he consdered to be linked together by
the tendency for one to coexi t with a2nother and by character: tics
common to the group He al-o contended that anaphy lactoid purpura
and polyarteritis nodosa are eseentially the same disease proces
capillaries being involved in the former medwm 1zed arteries 1 th
latter with arteriolar involement common to both
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Figure % The frequ n y of aroussigns » d sympt m  n anaphyla
tor) purpura i children

Actually there 1s a surpnising paneity of pathologic matenial on
anaphylactord purpura and mo 1 of the evi lence hinking this dicease
with polyartentis nodosa 13 circum tantial Fren b toloac tudies,
although stronely u_gestive are not conclu e

However the following sumlanities do provi e esilence of an
mterrelation hip both are generalized vascular disorders with aseptic
whammation of the veswls of kin ga trointestinal tract jonts an ]
kidney and this vascular insobvement s suflicient ta explan the clim
cal picture Necrolizing artersolilis occurs in severe forms of anaphy

ctor] purpura Both are related to antecedent infection in a manner
*u vesting that hyper en itiity plays a role Alco 1n a lultx, the pro-
Rrestion of anaphylactos] purjura into clas e poharteriis nod <
has been reported I olyarterates nod wa can readily be produced Iy
wjections of horee serum and et Jea t the major mamifectstion of
ansphylactor T purpura can be reproduced in the same mioner
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Arguments can be rassed agamst the hkehhood that anaphylac
tod purpura and polyarteritis nodosa are closely related diseases
The lesions are not identical In anaphylactord purpura there 1s an
mfiltration about the capillaries rarely about arterioles and then
only m the very cevere and/or fatal ca es Polyartentis nodosa
begins with and 1s characterized by segmental necrosis of the med:
um sized arteries and there 1s a paucity of Jestons mn capillaries and
vens  Nodosa lesions have not been reported m anaphylactoid pur
pura  The ranty of cardiac lesions in this disease contrasts with the
madence of 84% m polyartentis nodosa Renal mvolvement 15
much more common 1 polyartenits (75%) than 1n anaphylactord
purpura (35409) The reversibility of the lesion of anaphylactord
purpura 1s in contrast to usual irreversibility in polyarteritis nodosa
Polyarteritis 15 ordmanly fatal whereas anaphylactoid purpura 15
rarely fatal However 1t seems to me there 15 no doubt that anaphy
lactord purpura belongs to the famtly of mesenchymal diseases

Hormone Therapy in Rheumatec Fever

Dr Atax K DoNe While there is general agreement that ad
munstration of hormonal agents and salicylates produces more or
less prompt subsids of the acute symp of rh fever the
opimion that none of them alters the frequency of cardrac sequelae
has been advanced repeatedly These conclusions have been based
on data collected durmng studies with a imited varety of therapeutic
regtmens very few of which were individualized 1a any way There
would seem to be hittle rezson to believe that adrenocorticotrapin and
cortisone 1 contrast to other medications can be used wathout regard
for response of the condition under treatment

Indwiduali.anon of hormonal therapy

In our studies mdmidushzation of therapy was accompl hed
by 1) adjusting the size of the do e to the size of the patient dml!
15 1 TU of adrenccorticotropin or 3 mg of corh one per pound}c:
body werght per day as the mmmum 1tiat doe 2) adjusting the
«uze of the dose to the severity of the illness <everely 1ll patients rel
cervng a larger mitial daily dose and 3) adpusting the c:luran}(:nlhnc
therapy accarding to the re pon e of the patient Therapy l»]m he
full witial do e 15 continued not for a fived period of ume hut unl x[
there 15 no longer any clinical and Jaboratory evidence of actity of
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the disease In patients treated early during thewr attacks of rheumat:
fever this iunal maximal dosage 13 usually given for two to frur
wecks

Because the clinical signs of diccace disappear rapudly under the
influence of hormones 1t 1s duflicult to arene at a satt factorv d fim
tion of the proper duration of therapy with the imtial maimal dos
The erythrocyte <ed rate and ¢ of Crea n
prolein 1n the serum are not satisfactory criterrn ince these salt
tecome normal 100 «oon after the imitiation of therapy Di ontan
ton of treatment at that point 1s likely to re ult 1n clincal relag

There 15 little hazard of clinical relapse 1f hormonal th rapy 1
continued 1n maimal do age unul the concentration of mucof rotetr
n the crum has decrea ed to le 9 than 6 me/100 ml and of taperin
of the da e 13 done gradually and cauttou Yy In our chnic therag
with the full itial dowe 55 continued until the following entersa has
been met all clinical evidence of actinity has di appeared the erythr
cyte sedimentation rate has been normal for at lea tone week anlth
concentratton of mucoprotein m the serum has decrea ed ta Gm 104t
ml The docare 13 then gradually reduced at antervals of two to threc
days Before each reduction of dosame the erythrocyte <edimentati n
rate 18 determened  If there 13 any evidence of relapse the dosa
not further decrea ed until this evidence has di appeared

Fffect of hormonal therapy on incident
of residual cardiac damage

The measure of cfficacy of any treatment for theumatic fever
must be based prinery tlly on the {roduction of a lower incidence of
readual cardiae damage  Unfortunately thie effect 1s the mo t difcult
toa e In patients who have u tained heart dama,e from previou
theumatic fever or i whom the prior cardiac tatus 1s unknown
such evaluation 1 neatly smpostle

A comparni on has Feen made of the et fence of res: ual cardine
murmurs in £5 patients who 1 ere hnown to hase no murmur Fefore
the oncet of an attach of acutc theumatic fuver and who ha texhstate 1
Higns or symptoms of rheumatic fever for Jes than three month  Of
these 39 were treated esther with adrenocorticotroptn or cortisonc
anl 36 with <alicylates or Fed rest alone Al these [atients had un
equnocal evidence of carditis prior to therapy  Patients who ex
hibited evidence of recurrence of rtheumatic fever were inclided in
the follow up tuly only to the time of the fa t examimation priot to
the recurrence The findings in hormone treat « patienta are grouped
and compared with those tretted with salicylates or bed sest alone
#nce na significant difference 1n incidence of te Tual car hae mur
murs was found between the groups treated with a frenocorticoteep #
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of corl one or between thase treated with salicylates or merely bed
rest

Table & presents data on the wcidence of drastolie murmurs
or systohc murmurs of grade 2 or greater intensity at antervals alter
cessation of therapy  Among the pattents not treated with harmones
the percentage extubiting diastolic murmurs or systolic mutmurs of
grade 2 or greater miensity ranged from 42 to 65 throughout the
four years of follow up In contrast 1mong the patients treated with
hormones the mcidence declned to 99 withm three months after
discharge and at four years was 6% The results of application of a
surular regimen of hormonal therapy 1 cases of recurrent 2nd chrome
shevmatic ferer have likewise been encouraging  Not ouly did fewer
murmurs perdist among the hormone treated patients but these 1ndi
widuals developed new murmurs during the follow up perrod far less
frequeady chan did patrents treated with <ahcy Jates or merely bed rest

Table 8

The wncidence of diastoli. murmurs and of systohe murmu 5 of
grade 2 or greater intensity at intervals after a first attack of
acute rheumatic carditis

ActleAtDs 3 6 1 2 3 4
Ph ¢h ge mo mo y y oy y

Hormone treated
¢ with murmur 97 23
Treated with
salicylates or
bed rest alone

%% with murmur

9 5 7 & 4 6

95 50 58 12 45 56 65 L)

Adverse effects of hormonal therapy

Among patients with theumatue fever whom we have (Irea!ed w;t:.‘
hormones dursag the past five and one half years the only appar ;
adverse effects of therapy have been the temporary nccurrlence :d
facial changes suggesung Coshing s syndrome  excessive app:l;:ch:“
the appearance or aggravation of acne Ina ni:h‘: misra:xlc‘: tsgha\e o)
developed urmnary tract wfections and a number 0 pad ey
veloped paronychia These infertions have not seeme

or

severe and have responded readily to Ladmmxstrs!mlr‘xa :[n a;:m'bm‘m o

E b agents Sigmficant hyps ped,
although we have observed 1t m younger patients who have rece:
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farger doses of b m the of b logic disorders,
and in 2 number of patents with 1enal diea ¢ In no patrent with
theumanc fever have we found st necessary to disconunue the therapy
beeause of side effects

These obseryations su«gest that 1t s¢ possible to 1reat mo t patients
with sheumatic fever with euffirent doses of adrenccottivot ropin o1
cortisone 1o achieve maximal benefit without encountenng cenous
complications This does not unply that erious comphications should
not be anticipated and it should fe borne n mind that mmlar doces
of hormones have re ulted wm <enous compheation when ueed
treatment of diseases other than rheumnatic fever  #1s our wapressian
that the nature of the patient s aliness 13 an 1mportant factor in deter
minmg what dosage of hormone will be tolerated

Amang the patients treated with adrenccorticotropn ar «alics
lates there appeased to be no ignificant reduction i responm enes
of the adrenal gland to admins tration of adrenocorticotrap i efter
cessatson of therspy ficant depre sion of 23 } responve
dxdi)ctuz after therapy with corticone but persisted for fess than one
el

Digcussion

Dr Leowarp M Livor (Los Angeles California) How do sou
account for the tack of mortality n toth the treated and untreated
pabents?

Dz Dare o the group of patients trested wath <shey laces, there
was one death 14 months alter ceseation of therapy  The fact that
nene of the patients had presrons cardsac damage re probatly respon
wble for the low mostahity rate  As you know the mostabity rate in
fird attacks of rheumatic fever and in secursent attacks where pre
vious damage to the hieart hay not oceursed s relativels low

D Ssmit What was the method of sclectron of patients for
1nche 10n 1n the various grovp?

Da Donxg Patients are currently selected a1 random for inchs
2100 3n the vanous proups  Imtally this was wpos thle hecanse a
mpuificant percentage of yauents wns refrrred  peotfically for hor
monal therapy  Beeave most of the patieats treated with horm nesin
the eaky g art of the study were 1ef sred the sesenty of the dinex was
probably greater in this group makimp the re<ulis perhags mare
sigmficant

Dr Borextas | am guue convineed from what we have ob-
rerved that o 13 erroncous to as ume that the 7atients wia recened
salicslates can b conmdered an untreted control pronp “ab crlates



have a rather marked effect on cer
tan manifestations of rheumatc
fever although I do not know whether they affect rarditie !

T agree that treatment with a fixed regimen has real disadvan
tages Iwould however point out that i the published data of Done
and Relley the average amount of drug given was similar to that used
1 the Cooperatnve Study

De Dove It 1s true that the majoaty of patients 1n the Coopera
nive Study recerved the sme total dose of hormones as did qur pa
tents 1 think more important than the total do e hawever 1» the
dosage level at which these patients were treated yelative to the dura
nron of their di ease It 15 important that the mitial dose be sufficient
to produce the desired response and that do age be continued at that
level until all evident disease actunty has subsided Tapening the dos
age gradually with the gmdance of the climical course and laboratory
studies was probably a significant factor tapering was stopped at any
pownt where clinical or laboratory evidence of relapse was noted

Ds R A Goop We do not see patients with rheumatic fever as
early as Kelley Donc and their coworkers do I presume this 15
largely 2 function of the grographic location and the relationshup of
the general physician to the medcal center Although we have not
studed a large senies [ think negative obsensations drawn even from
relatnely few patients have pertnence For example we have ob
served the development of new murmurs and have watched progres

1on of rheumauc fever to fatal termimation with overwhelming

rheumatic cardinis even 1 patients recesving large doses of adreno
corticotrapm or corisone We are not at present convinced that the
cardius can be termmated or vmformly favorably affected by treat
ment with adrenal teroids

I am cogmzant of the fact that data are accumulating in the
Interature supporting the position taken by Done and helley and their
group which indicate that if these patents are treated early with
enough hormone more 15 accomplished i treatment of carditis than
was accomplished 1n the Cooperatiie Study or n mo t of the patients
that we have <een at Munnesota

1 think 1t unysual that Done using the dosages deseribed hss
not observed serious tntoward reachions to the ¢ hotmones i patients
with rheumatic fever Certamly other mvestigators have observed
cuch complications (Dorfman et al) We have of sened ccrere in
fections psycho es of the most malignant type comvulstons ulcers and

evere damage to blood vessels and connective tis ve m ubjects with
rheumatic fever who were treated with large doses of hormone The
recent ob trvations of Eley 1n Boston that several children under
srestment with steroids 1n moderately large dowes uccumbed to in
fection with chickenpox needs only to he mentioned to warn that
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in patients with rheumatic feser as well as thoe with other diccases
the u<e of the<e hormones may Le hazardous

Ds hewres Good implied that the regimen of hormonal therapy
that he uses 1s the rame 88 ours  However in our remimen whenever
a patient s condition 15 becommng worse we wncrease the do-ape of
hormone When a jatsent 13 critically 1l we admuni ter corttsol n
Iravenou ly to no limit exceyt smprovement of the pitient

Since we tarted this policy we have never had a death reeult
from theumatic fever 1n our ho pual Previou ly there had Leen no
year without such deaths 1n the records of our hospital Ours 13 an
area of high ncidence of <evere rheumatic fever and this improve
ment occurred despite Whe increased number of cases seen mnce th
i titution of our present program

Serious Untoward Effects
of Hormone Therapy

D Rorertr A Goop It ha become increa m. Iy apparent that
alrenocorticotropin and cortisane are extraordinanly potent pharma
cobgic agents, affecting mammalian phy rology 1 several different
wavs It 1s being vealized gradually that their effects are not all
Yenefiesial Many of the biolo.ic actions of adrenocorticotropin an i
corhisone reproducil le n the laboratory mieht be expeeted to present
extreme hazards applied to human bemgs Both adrenocorticotropin
an cortione must be locked upon as two-edged words capable of
domg much harm 1f wiel le | indiscrimunately

The overenthu 1o m of phy 1cians re arding the usefulne « of
these compounds 13 best exemplified Ly the popular § ractice of report
ng in great detail the beneheral effects of their chimical utibzation
Description of conequences that are often Lfe threatening or cven
fatal ate relegated to the final paragraph or a footnote Few papere
are devoted to the descriphion an{ discu 1o of untoward reactions

to adrenocorticotrop in and cortiane while hteralls hun leeds extol
therr virtues

Serwous consequences of therapy 1n 3
af 310 chuldren treated

Dusiag the 11t hre year we have wed ade nwcorticatropin
anl cortione sy temically n the trestm nt of 310 chilfren neatly



have a rather marked effect on certan mamfestations of rheumatic
fever although I du not know whether they affect carditis

I agree that treatment with a fixed regimen has rea) disadyan
tages I would however pomnt out that mn the published data of Done
and Relley the average amount of dru, gnen was similar to that used
1n the Cooperative Study

Dr DoNE It 15 true that the majority of patrerts in the Coopera
uve Study recenved the same total dose of hormones as did our pa
tsents I think more important than the total dose hawever 18 the
dosage level at which these patients were treated relative to the dura
tion of their disease It 15 xmportant that the mutial do e he ufficrent
to produce the desired re ponse and that dosage be continued at that
level until all evident drsease actiaty has subsided  Tapering the dos
age gradually with the gurdance of the chimcal cour e nd laboratory
studies was probably a sigmficant factor tapering was stopped at any
point where clinucal or laboratory evidence of relapse was noted

Dr R A Goop We do not see patients with rheumatic fever as
early as Refley Done and their coworkers do 1 presume this 1
largely a function of the geographic location and the relation lnp of
the general physician to the medical center Although we have not
studred 4 large senes [ think negative gbservations drawn even from
relatively few pattents have pertinence For example we hae ob
cerved the development of new murmurs and have waiched progres

1on of theumati fever to fatal termiation with overwhelming
rtheumatie carditts even m patients receiving large do es of adreno
corticotropin or corticone  We are not at present convineed that the
carditss can be termmated or umiformly favorably affected by treat
ment with adrenal steroids

1 am cogmzant of the fact that data are accumulatng in the
Iterature supporting the position taken by Done and Relley and their
group which indiate that 1f the e panents are treated early with
enough hormone more 1s accomphshed 1n treatment of carditis than
way accomphshed m the Cooperative Study or m most of the patients
that we have een at Minnesota

1 thuk 1t unusual that Done using the dosage deceribed has
ot oheerved sertous untoward reactions to these harmones 1n panents
with rheumatic fever Certamly other imvestigators have ob erved

uch comphications (Dorfman et al} We have ok ened severe m
fections psychoses of the most mat type 1 ulcers and
severe damage to hlood ve sels and conneitive bt sue 1 ubjects wmith
theumatic fever who were treated with farge doses of hormone The
cecent ob ersations of Eley in Bocton that several children under
treatment with terords 10 moderately Jarge dows succus bed to
fection with chickenpox need only to be mentioned to warm us that




i patients with theumatic fever as well as those with other disease
the use of these hormones may be hazardous

Dr RhriLey Good mmplied that the regimen of hormonal therapy
that he uses 15 the same as our« However in our regimen whenever
2 patients condition 13 becoming worse we increase the do are of
hormone When # patient 18 enucally all we admint ter cortieol in
trsvenously 1o no Limit except 1mj rovement of the patient

Since we started this policy we have never had a death reeult
from rheumatic fever in our hosptal Prevsou Iy there had been an
year without uch deaths in the records of our ho pttal Ours 1 an
area of high 1ncidence of severe theumatic fever and this improve
ment occurred de pite the increased numler of ca e« seen ince the
m Qitution of our pre ent program

Senious Untoward Effects
of Hormone Therapy

Da Roperr A Coob It ha become increa in,lv apparent that
adrenocorticotropin and cortisone are extraordinanly potent pharma
«obigic avents affecing mammalian phy tology 1 everal dufferent
ways It 1a Leng realize! gralually that therr effects are not all
benefial Vlany of the Erologic actions of adrenecorticotropin and
cottisane repro ueit le 1n the lal oratory might |e expected to present
extreme hazards apphed 1o human Lengs  Both adrenocorticotromn
and cortisone mu t e Doked upon as two-ed.ed words capalle of
downg much harm f wiel led indiwnminately

The overenthu 1a m of phy ierans regarding the usefnlness of
these compounds 13 be<t exemplified 1y the popular § ractice of report
ing m great detail the beneficial effect of their chinieal utilization
Description of that are often hifelh Ing or even
fa1al are rel pated to the final paragraph or a footnote Few papers
are d voted to the descrijtion and diseu 1on of unt>ward teactions
to adrenocarcotropin and corhiwone while hterally hundreds extol
thoae virtnes

Sertous ce nsequences of therapy in 3
of 310 dhabdren treated

Daring 31 pat three vear we have used aldr ne rticatrojin
and ¢ rivne s temcalls m the treatmnt of 340 clal fren nearhy
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all suffering from serious diseases In some instances there seemed 1o
be hittle doubt that the underlying disease contnbuted to the untoward
reaction obsrried Hawever i selecting cases to discuss here I have
chosen onlv these m which we felt that hormonal treatment was z
major contributing factor and not & comncident event

Serious consequences of treatment of sulficient eventy to threaten
the life of the child were encountered 1n 35 of the 310 children an 1
cidence of approumately 1065

Admunistration of adrenocorhicotropin and cortt one may produce
retention of sodium_chlorsde and water with marked gain 1 weight
anasarca ascites pleural effusion and pulmonary edema (table 9)
Depletion of p may produce abd 1 dast bd !
cramps weakness Dstlessness and lethargy In several m tances we
noted 1t to be assocrated with shock [t 15 extremely difficult to de
termine the requirements of these patients for potassium  In several
winstances 1n which we have admumstered relatvely large doses of
potas wm chloride the concentration of pota<ium m the serum has
wnerea ed duning the early pha e of treatment to rather alarming
values

As indwated i the table convulsive serzures have oceurred
both associated with hyperten 1on and in 1ts ahsence Panents with
pre enisting renal disease are parncalarly prome to develop hyper
tension  Other serious complications relating to the central nervous
system mclude status epilepticus and paranoid schizophrema

Probably the most frequent of the senous compheations we have
observed 1n the use of steroids has been the occurrene of <evere
Iife threatening 1nfections (table 10) These have been partcularly
hazardous hecause they are often silent untl far advanced The
most dramatic complications have mvolved the gastrantestinal tract
Among other complications are those mvolving the keletal system
Generalized osteoporosis otca onally with pathologic Iracture 1s
particularly likely to develop in patients with rheuratond arthritis
who recerve prolonged sterord therapy

Poteatial dangers from use of sterord hormones

There ate ame serigus potential dangers from the use of sterord
hormones  In expermmental work enhancement of the effectiveness of
ancotic agents has been observed as well as succesful transplonta
tion of tumors 1 ammals 1n which tran plantation 15 otherwise wn
succe sful and metastasis of tumors that otherwise will not metasta
size [t 1» at least remotely pos thle that such effects of these extra
ordmanily potent pharmacologic agents may be mamfest at a later
date 1 humans

In Cushings disease there 15 early and often dramanc de
velopment of arteriosrlerotic complications In expertmental ammals




2nd 1n humans a dramatic effect on the concentration of liptds 1n
the 1ood 1s ob<erved  The possibulity of an adverse effect on the ults
mate 1ntegrity of the vascular sy tem in patients recenving long term
treatment might therefore be con 1dered

Typical theumatord arthtites of long tanding and <clero ferma
have apparently been transformed into pelyarteritis nodosa during
treatment with steroid hormanes

Poststerord syndrome

In long term therapy with hirge doses of delta teroid  uwn
appreximately 100 me/m 1 the treatment of jatients with rheu
mabe fever serious untm ard reactions developed and the doware
was gradually decreased oser a period of about 80 days Theee pa
tients have regularly developed t hat we term “post terorl n
drom  charactenzed 1y fover pruritus pamful nodule< fat ne
erous and  ometime  elevated erythrocyte sedimentation rate ani
cardiac falure without evidence of reactivation of the rheuman
process We thou bt this might be 2 contequence of the lar e draare
of hormone emyloyed lut hase learned recently that other imests
gators have of served simdar [ henomena after jrolonged treatment
with Luer doses of delta cortisane  Indeed Thomas Good and his
toworkers hne prods ed extraordinary mamifestations 1n jounts and
muscles olter 2 ingle lare de of detz terord hormone

A\ sigmificant dang r exists when adrenocorty otropin ani ecrty
scne or ats anal ga are employed in chinieal pedaateee ra i Thy
danger 18 greatest when large doses of the hormone are used and
[ rolongesd treatment cmployed Fut 15 expressed 1n some patient o
the result of treatment m relatively small dowa ¢ over a hort perswl
of ume  These hovmones are alo potentially hazar Hus 1 wavs 10
which elimcal exjrea son of the hazard has not been rlearly etal
L hed

We are foreed to recopruze that in chal lren as an adulte, thee
drupe are v  tent anl dang ph byqic agents of
which we have incomplete un ler tan ling n out opinton 1l eir use
thoul 1 be resersed for circum tances of real penl con « ing of threat
of { ath threat of prel nged permanent ineaj acitation or threat of
wreserille dima e £ vital s ues and organs

Discussion

Dr D>se Since we have not seen wrious complications in
fatients with theumatic fever although we have seen them at tumes



n other llnesses 1t was interesting that Good rarely referred 1o
complications of therapy 1n patients with rheumatic fever 1 won
der if he believes that the underlying disease 15 as important a factor
a> we do in deciding whether the patient 1s Iikely to develop serious
complications while recenving a paricular dosage

The term  po tsterord syndrome  seems too broad since the
phenomenon was observed only 1n patsents who had received the
defta sterords and not 1 patients who had recewved cortisone or
adrenocorticotropin I do not think there 1s evidence mdicating
that admmustration of other steroids 1> followed by milar compli
cations

Dr h A Goob I do not know why Dones patents with rheu
matic feser appeared to be <omewhat immune’ to these complica
tons perhaps tho e we ee differ from those he sees Three thousand
cases of rheumatic fever were reported 1n Minnesota last year but
the great majority of patieats presumably with relatively mild dis
ease were cared for by therr family physicians In the few patients
referred to us because of theumatic fever there has been a high mor
tality despite sterord therapy perhaps then there 1s a difference 1n
the form of the disease Done has been studying However we haie
certamnly ob erved threatening consequences of steroid therapy in
some of our rheumatic children Fluid retention wor ening of heart
falure frank psychosis of a paranoid schizophrenic type convil
sions and gastromntestinal ulceratton have all occurred

I agree that the post<teroid syndrome may apply onlv to treat
ment with specific sterords perhaps the delta sterords  Although we
have found that it 1> generally difficult to admn: ter effective doses
of the delta <teroids without production of serious reactions dosage
undoubtedly 1s a most important factor In experrmental work with
rabbits we have observed a poststeraid usceptibility to endotoxin
which follows admimstration of exther corttsone or the delta sterod

Dr C Henry kemee [rom the data presented the dosage of
hormone appears to be a more sigmificant factor m promotion of
bactenal infection than does the duration of treatment

Dr R A Goop Our experence mdicates that 1t does not take
very long to develop susceptibility to mfection even when adminis-
tersng only moderate doses

DR vAN CREVELD We have studied a child who has had  dia
betes mellitus for four years following ireatment of nephrotic ne
phntis with moderate doses of steroids This  sterord duabetes 15
characterized by a hght tendency to ketous relative msensittvity
to nsulin and marked decrease of glycosuna when the intake of
protemn 1s decreased
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Summary

Ciamytan Viveesy C hewrey  Although much of the dat:
presented during this conference cannot be interpreted with our pres
ent understanding of the Mlneases under con ideration there have
feen many mgnificant contnibutions that will clanly our perception
Insestsgations of chemical and rhy 1ologic propertses of heta hepanie
and of fil rinogen and related protems may well pownt the way to ¢
cleater underdanding of the functions of conuecine u ue and 1t
alterations 1n mesenchymal diseases  The phenomenon of micello
phagous an1 the recognition of dissoriant forms of  actenia and theys
posutle mgmb n path of rh d anthnits are o
great anterest  The demon tration of altered pattemns of adrena
sterords 1o the pla ma of pavents with rheumatic fever and sn unal
fected niblings of these pavents supgests that alteration of aleena
{unction oecurs in theumatic fever an i may precede rather than re
sult from the disease Discusions of the individua) mesenchyma
Yineases have | cen tluminating and the serious consequences as wel
as beneficial effects of therapy with sterod hormanes hiave been vy
sly portrayel

1t 15 my hope that alt of the imvestigators whe have met here
will have been sumulated by the exchange of 1deas to teturn to they
mestigations with renewe {viger
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