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Foreword

This Service Bulletin, another in the Merck senes presents comprehen

sne, up-to-date information on vitamun Byy Its primary purpose 15
to aud the phasmaceutical manufacturer, and 1t 1s hoped that much
of the material will prove equally helpful to others who are -
terested 1n the subject Information essential to the development of
new product forms and to the improvement of existing ones 13 1n-
cluded, as welt as basic facts on the nature, physwologic role and
climeal uses of the vitamin

Hence 1n this volume on Vitamin B,, you will find—

Chemical, Pharmaceutical, and Analy tical Information

including data on the chemistry and physical propertics of vita-
min B,,

pharmaceutical applications, with techmical details concerning in-
Jectable solutions contaiming vitamin B,y tablets of vitymun By,
alone or with other B vitamins, and multivitamins, capsules, oral
liquids, plus a discussion of dompatibslities

assay methods ChleCﬂl“blfOlOBl%y:ﬂnd microbiologcal

Nutnitional, Metabolie, Phy siologic, Pharmacologic, and
Climical Information

comprehensive discussions of the roles of vitarun B,, 1n human
nutntion and metabolism are presented, together with data on
absorption and excretion

clinical uses 1n anemias, neurologic disorders, dermatoses, and
other conditions are detailed, together with clhinical mndications for
dietary supplementation

Selected Annotated Bibliography—of more than 300 abstracts of

selected material appearing 1n the medicinal and related scientific
Iiterature since July 1953

To assist manufacturers shll further Merck Technical Service 18
always ready with even more recent information gained by Merck
vitamin research pharmaceutical experience and analyses of cur
rent publications—for the solution of your speaific problems
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CHEMISTRY AND PHYSICAL PROPERTIES

Vitamun B, , also known as cyanocobalamun, 1s a complex coordina-
tron compound containing trivalent cobalt with a coordination num-
ber of six Cyanocobalamin has a net charge of zero The cyano group
contributes one negative charge and satisfies one coordinate position
The cobalt 1s coordinated to one other negatively charged group and
to four groups that carry no local charge All of these coordmating
atoms are nitrogen and all five of these groups are linked together into
a single moiety The remaining positive charge 1n the cobalt coor-
dination sphere 1s balanced by the negatively charged phosphate por-
tion of the molecule

Extensive structural and degradation studes of cyanocobalamin
have shown 1t to have an empirical composition corresponding to the
formula CesHagsN1OnP Co and a molecular weight of 1355 By a
combination of chemical and X-ray crystallographic studies the molec
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ular structure has been established, with reasonable certainty, and the
formula on the preceding page has been suggested ®

Vitamin B, has been specifically designated eyanocobalamun, the
name cobalamin  thus referning to all of the molecule exeept the
cyano group A mew system of nomenclature for the analogs and
degradation products of vitamin By, has been proposed * The funda-
mental ring system consisting of the four pyrrole nucler jomed n 1
macro ring with the three bridge carbon atoms and six conjugated
double bonds, but without cobalt or side chains, 15 called *corrin*
Cyanocobalamin and its degradation products can be named as cornin
dernatives but for convemence other names have been assigned For
cxample the cobalt-contamning heptacarboxyhic acid resulting from
hydrolysis of all of the amude groups present in sitamm By, without
the cyano group and the nucleotide, 1s designated “corphyrimic 1cid
The corresponding hexacarboxyhe acid which still retains the 2-
hydroxy propionamide group on the appropnate side chun 1s called

corphinte acid * and the hexacarboxylic acid having the ibofurano

sidophosphorylpropionamide side chain 1s called  cobamic acid
Thus cobamide, the hextmide of cobamic acid, would be derived from
vitamun By, by removal of the cyano and the 5 6-dimethylbenzimida-
zole groups By this proposed system of nomenclature cyanocobal-
amin may be called cyano 5,6-dimethylbenzimidazolyl cobamide *
or 5,6-dimethylbenzimdazole cyanocobamide

Cyanocobalamin as a whole, 1s a neutral molecule The cyano
group attached to the cobalt atom can be replaced by other 1ons or
groups with strong coordinating tendencies to yield other cobalaming'®
such as hydroxocobalamin chlorocobalamin nitrocobalamn, and
thiocyanatocobalamin Hydroxocobalamin combines with hydrogen
10n to form positively charged aquocobalamin which can form salts
withanions less strongly coordinated than water All these cobalamuns
are readily converted to cyanocobalamin by treatment with cyamde
1on In alkaline solutions containing an excess of cyamide 10n cyano
cobalamin takes up a second cyanide group to form dicyanocobalamin
the so-called ¢ purple complex, which 1s unstable and exsts only
solution 1n an excess of the cyamide 10n

In glacial acetic acid solution, vitamin By, reacts with perchloric
2ad to form an orange colored perchlorate The compound 1s of struc-
tural interest insofar as its formation confirms the presence of at least
Six weakly basic groups 1n the vitamin molecule 1
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ture The anhydrous compound, however, 1s very hygroscopic, and
when exposed to moist air may absorb about 12 per cent of water
Although vitamin B, 1s slowly decomposed by ultraviolet or visible
light, the crystaliine solid and 1ts aqueous solutions show no sigmf
cant decompositton during exposure at room temperature to normal
indoor illumination or idirect sunlight for the time normally required
for pharmaceutical processing Prolonged exposure to strong light,
however, should be avoided

Crystalline vitamin By, 1s stable at normal temperatures Aqueous
solutions at pH 40 to 70 show no decomposttion durmg extended
storage at 25°C For optimum stability at elevated temperatures, solu
tions should be adjusted to pH 40 to 4 5 Aqueous solutions n this
PH range may be autoclaved for 20 mmutes at 120°C without sig
nificant decomposition

Cobalamin Concentrate NF (Vatanun B, Activity Concentrate)
1s a partually punfied product, resulting from the growth of a cobal
amin producing mucroorganism, which contains harmless diluents or
stabilizing agents It occurs as pmk to brown powder or grantles
which may be hygroscopic The chemical and physical properties vary
depending upon the specific composttion The potency 15 stated 1n
terms of the number of micrograms of cobalamin 1n each gram of
cobalamin concentrate The cobalamin content 15 determmned by the
Cobalamun Assay described 1n the Second Interim Revision Announce
ment, National Formulary X # The 1dennity tests and other require
ments for Cobalamin Concentrate N F are described on page 167 of
The National Formulary, Tenth Edition

Cobalamin Concentrates (Vitarn By, Sohds) N F, adjusted to a
uniform potency of exther 500 or 1,000 mg of cobalamm (vitamun Br
activity) per Kg with anhydrous dibasic calcrum phesphate, are Sup
phed, for pharmaceutical manufacturing m screw capped bottles of
fiber drums containing from 100 mg to 10 Gm of cobalammn

Cobalamin Concentrates (Vitamun B,, Sohds) N F, adjusted to 2
umform potency of either 1,000 mg or 3,000 mg of cobalamin
(vitamin By, activity) per Kg with a water soluble carrier, mannitol,
are supplied, for pharmaceutical manufacturing, m screw-capped bot
tles o fiber drums contarming from 100 mg to 10 Gm of cobalamun

A sterile aqueous solutton of Cobalamin Concentrate NF, ad
justed to a mimumum potency of 5,000 micrograms of vitamn B
activity per cc, 1s supphed, for manufacture of parenteral solutions,
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10200, 1,000 and 5,000 cc¢ bottles contuning 1, 5 nd 25 Gm , respec
tnely, of cobalamun This solution +1so contatns 15 per cent of benzyl
alcohol as a presenatne

In all of the Cobalarmin Concentrates N F supplied by Merck, the
labeled cobalamin content 1s present entirely as cyanocobalamin 1n
noncrystalline form

PHARMACEUTICAL APPLICATIONS

Some of the pharmaceutical properties of crystalline vitamin By, were
described soon after 1t became avarlable for theripeutic wnd nutn
tional use ® 7 Expenence 1n the manufacture of a wide vanety of
pharmaceutical products, as well as critical studies employmg aceet-
erated stability tests and long term storage tests, have shown that
many stable products containing crystalline vitamin B, may be pre
pared by consentional manufactunng procedures Crystalling vitanin
By, has been shown to be compatible with 2 wide vanety of thern
peutic and nutntional substances ** Those few substances which are
chemically incompatible with vitamin B, 1n aqueous solutions may be
ncorporated mnto many dry formulations by special procedures which
minimize their adverse effect on the stability of the vitarmin

The procedures to be described for the preparation of various
dosage forms of vitamim By, have been used 1n the expernimental pro
duction of pharmaceutical formulations Manufacturers adapting
these methods to thetr own operations should first prepare trial lots in
order that a finished product meeting their specific requirements may
be assured

INJECTABLE SOLUTIONS CONTAINING VITAMIN B;,

Aqueous solutions of vitamin B,, for parenteral administration are
usually prepared in a saline vehicle contaimng a swtable preservative
Vitamin B, 1n solution 1s sensitive to ultraviolet or visible tight and
during 2l stages of processing should be protected from direct sun
light and bright artificial light Exposure to bright light should also be
mimmized during subdividing, inspection and packaging Stnce vita
min By, 15 2 growth stimulant for many microorganisms, the solutions
should be stenlized as soon as possible

Only glass glass lined, or enameled equipment should be used 1
processing the saline solutions Corrosion of stainless steel equipment
by saline solutions may mtroduce metallic contammants Stainless
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steel needles have been found surtable for use 1 fillg equipment,
however, because of the relatively short pertod of contact A surgcal
grade of rubber tubmg should be used, 1f needed, for connections 1
the filling equipment

Crystalline vitaran B,» (Cyanocobalamn U SP) or a sutable
solution of cobalanun concentrate may be used for the ranufsctuce
of parenteral solutrons

Swingle-Dose All-Glass Ampuls of Vitamum B,

Solutzons for subdivision mto single dose ampuls may be prepared
with water for njectton or wath an 1sotonic solution of sodwm
chionde 1n pyrogen-free distilled water The pH of the velicle should
be adjusted to between 4 0and 4 5 before the vitamun B,_1s added The
required amount of crystalline vitamm B, , calculated on the anhy
drous basis (including 5 per cent overage), 1s dissolved 1n the aqueous
vehicle To prevent bacterial growth and subsequent loss of potency
durmg subdivision, the solution 1s immediately sterihized by filtration
through a microporous porcelamn candle The candle should be auto
claved and aseptically rinsed with water before use The solution 15
collected 1 sterile bulk contamers and aseptically subdivided mt]o
previously washed and sterilized ampuls of Type I glass The amp:l S
are sealed and immediately steriized by autoclaving for 20 munutes
at 120°C

Multiple-Dose Vials of Vitamin By,

Injectable solutions contamung crystallne vitanun By mat)_’ b; E‘;
pared with water for injection or with an ssotonc solutm;:i [ so‘am X
chlonde m pyrogen free distilled water The vehicle shoul con4 P
suttable bacteriostatic agent and the pH should be adyusted toﬁ o
45 before the vitamm B, 1s added The vehicle may be clars es;‘
necessary, by filtermg through a fritted glass filter ofmedxdum pct);: az
The deswed weight of crystalline vitamn By, calculate 1021 e
hydrous basis (including 5 per cent overage), 15 dissolv

ueous vehicle
“ ’;%e solution 1s 1mmedsately sterthzed by filtation thro(;lgt}llI :nn:::;
porous porcelamn candle which has been autoclaved an e
tically rinsed with water Heat sterilization of the so!utx:gl o ons
ommended when a bacteriostatic agent 1s used The ﬁlterbd B anto
colfected 10 suitable stenle butk contaners, and thea subds
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previously washed and stenhized vials of Type 1 glass The vials are
immediately sealed by affiing sterile stoppers which have been previ-
ously tested for compatabiity with vitammn By, solutions

The stoppers are washed 1n a suitable detergent solution, rinsed
with distilled water until free of detergent, then immersed in distilled
water and autoclaved at 120°C for 20 munutes After the water 1s
poured off, the stoppers are ninsed with distilled water Sufficient dis-
tilled water 15 added to cover the stoppers which are again autoclaved
at 120°C for 20 minutes After ninsing with distilled water, the stop-
pers are dried and stenhized

Vitarmn B,, with Other B Vitamins

Injectable solutions contaiming crystalline vitimin Bys and other B
vitamins may be prepared using an sotonic solution of sodium chloride
n pyrogen free distifled water as the vehicle

About 90 per cent of the required amount of 1sotonic sodiim
chlonde solution 1s heated to 95°C The macinamde (including 5 per
cent overage) 1s dissolved 1n the saline solution, and riboflavin (includ
g 5 per cent overage) 1s added and stirred until solution 15 complete
The solution 1s then allowed to cool to room temperature

‘Thiamne hydrochlornde, ampul grade (including 20 per cent over-
age) pyndoxine hydrochlonde (including 10 per cent overage) and
calcium pantothenate dextrorotatory (including 50 per cent overage)
are dissolved 1n the cooled solution The solution 1s immediately
adjusted to pH 4 0 to 4 5 and a switable preservative 1s added

The required amount of crystalline vitamin B, , caleulated on the
anhydrons basis, 1s dissolved an the solubion and suficient guantity of
the 1sotomc sodium chloride vehicle added to make the desired total
volume An overage of 10 per cent of crystalline vitamin B,; has been
found adequate 1n solutions contaiung up to 10 mg per cc of thia-
mune hydrochlonde When higher concentrations of thiamine are
employed, adequate testing must be done to determine the necessary
overage

The solution 1s sterilized by filtration, using a micreporous porce-
lam candle which has been autoclaved and then aseptically rinsed
with water

The sterile solution 15 collected 1n switable sterile bulk contaners
It 15 then subdivided under aseptic condutions exther into previously
washed and sterilized glass ampuls which are 1mediately flame
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sealed, or into previously washed and stenlized vials which are imme
dately sealed with sterile stoppers Stoppers of a quality surtable for
use with such solutrons should be washed and prepared as described
above

Vitarun B,, and Other B Vitanuns with Liver

Injectable solutions contaiming crystalline vitamm By, and other B
vitarmins with liver may be prepared by the method described for
mjectable solutions contaning vitamin By, with other B vitamins The
required amount of Liver Injection Crude U S P 1s added before the
PH of the solution contaimng the other B vitamuns 15 adjusted The
solution 1s then adjusted to pH 4 0 to 4 5 and a suitable bacteriostatic
agent added The required amount of crystalime vitaram By, calen
lated on the anhydrous basis (nclading 10 per cent overage), s dis
solved mn this solution and sufficient quantity of the sotome sodium
chlortde vehicle added to make the desired total volume

The solution 1s stertlized by filtration, using a microporous porce
lamn candle which has been autoclaved and then aseptically rinsed
with water The sterile solution 1s collected 1n suitable sterrle bulk con
tamers, and stored at about 5°C for one week to permut coalescence
of any insoluble matenal

If necessary, the solution 1s agamn aseptically filtered as described
above and the clear solution 1s subdivided under aseptic conditions
anto previously washed and steriized vials

TABLETS

Oral tablets contarning vitammn By, alone or n combination with the
other B vitamuns may be prepared by conventional procedures as
described

Tablets of Vitamin By,

Tablets containng vitamun B; may be prepared by a wet granula
tion procedure using as the diluent a powdered muxture of 7 parts of
manmtol and 1 part of dibasic calcrum phosphate

The required amounts of a suitable trituration contammng crystal
Iine vitamm B,, or cobalamin concentrate (including 10 per cent over
age) and the diluent are thoroughly mixed and sifted through 2 40-
mesh stawless steel screen The powder 1s moistened with 2 freshly
prepared 10 per cent cornstarch paste The wet mass 1s forced through
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an 8 mesh stanless stecl screen and dnied 1t 40 C The dnied granules
are forced through a 14 mesh stamless steel screen and then lubricated
with 1 micture of magnesium stearate and corastarch The granules
arc then compressed mto tablets

Soluble, flavored tablets of crystalline vitimun By, which are casily
crushed, yet hard cnough to wathstand carcful handling, may be
manufactured by the following method A lactose granule 1s prepared
by mostening 94 parts of lactosc with distilled water contaimng a
switable red dye The damp mass 1s passed through a 12 mesh stamless
steel screen and dried first at room temperature for approximately 16
hours, then at 40°C for 1 hour The dried granules are forced through
a 16-mesh screen and the fines removed through 1 40-mesh screen The
required amount of 0 1 per cent Trituration of Crystalline Vitamin B,
with Manmto! 1s mixed with sufficient mannutol to provide 5 parts of
the total weight of the compression mixture Suitable quantities of
sodium saccharin and flavor are added and the mixture 1s thoroughly
blended with the fines from the lactose granule This powdered mix-
ture and 1 part of magnesium stearate are added to the dried Inctose

granules and, after thorough muxing, compressed into tablets of
suitable hardness

Tablets of Vitann B,, with Other B Vitamins

Oral tablets of the B vitamins with vitamin B,, may be prepared by
mung the required amounts of a prepared trituration contaming
crystalline vitamin By, or cobalamin concentrate, riboflavin pyn-
doxine hydrochlonde and macinamide, sncluding a 10 per cent over-
age of each vitamin A diluent, consisting of a mixture of 4 parts of
manmtol and 1 part of cornstarch, 1s added during continuous blend
ing The wesght of the diluent should be at least five times that of the
vitamin mixture

After sifting the mixture through a 40 mesh stainless steel screen,
the powder 1s moistened with a warm 10 per cent solution of gelatn
and the wet mass pressed through an 8 mesh stainless steel screen The
resulting granules are dried at 40°C

The dried granules are forced through a 14 mesh stainless steel
screen The fines are removed through a 40 mesh stainless steel screen
and divided 1nto three portions The required amount of thiamine
monanttrate including 10 per cent overage) 1s mixed with one portion
of the fines and sifted onto the granules through the 40 mesh screen
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The required amount of calcrum pantothenate dextrorotatory (includ
ing 50 per cent overage) 1s muxed with a second portion of the fines
and sifted onto the granules through the 40-mesh screen The third
portion of fines 15 thoroughly mixed with stutable lubricants and sifted
onto the granules through a 40 mesh screen The lubricated granules
are then muxed and compressed 1nto tablets

Tablets of Vitarn B,, and Intrinsic Factor

Tablets containing vitamin By, and 1ntrinsic factor concentrate
may be prepared by a “slugging® (dry compresston) procedure The
required amount of Vitanun B, with Intrmsic Factor Concentrate
USP 1s mxed with surtable diduents such as lactose or dicalerum
phosphate and a lubricant such as magnesium stearate The mixture
1s compressed into slugs which are reduced to a 12 mesh granule, and
then recompressed nto tablets of the desired size

Multivitarmun Tablets

Oral multivitamin tablets, such as the Decavitamin Tablet de
seribed 1 U SP XV, usually mclude vitamns A and D, ascorbic
acid, d calcium pantothenate, crystallme vitamun By , fole acid, nia
anamde, pyndoxwmne hydrochloride, nboflavin and thiamine hydro
chionide or mononttrate The quantities of the components may be
varied to prepare tablets containing the destred maintenance or thera
peutic levels

In the preparation of such tablets the required amount of a suitable
trituration contatning crystalline vitamyn By 15 muxed with the re
quired amounts of mboflavin, macinamide and pyndoxmne hydro
chlonde, mcluding 10 per cent overage of each vitamun A separate
granulation of thus muxture 1s prepared by conventional procedures
using suitable granulating solutions such as 2 per cent ethyl cellulose
1n 95 per cent alcohol or 10 per cent zewn 10 warm 95 per cent alcohol

The required amounts of granular vitamins A and D (ncludimg 10
per cent overage), powdered thramine mononutrate (1ncludng 10 per
cent overage), powdered 4 calctum pantothenate (ncluding 50 per
cent overage), and ascorbic acid, fing or medrum crystals (including 10
per cent overage), are added to the dried granulation together with
suntable lubricants and thoroughly blended The mixture 1s then com-
pressed into tablets and a sugar coating applied by conventional
methods

(14]






may be advisable 1 dry filled capsules contamning reactive mixtures
which are mfluenced by moisture

The incorporation of vitamun By, alone or m combination with
vitamin muxtures and other substances with which 1t 15 compatible
nto hard gelatin capsules 1s accomplished by mixing the components
with suitable dry extenders such as cornstarch, manmitol, or dicalcium
phosphate The methods used 1n preparing umform mixtures of dry
powders for tablets are applicable to capsule manufacture A small
amount of magnestum stearate may be added as a lubricant

Methods for mncorporating vitamin B,, and other vitamins into
soft gelatin capsules have been developed by manufacturers possessing
the hughly specialized equipment required for this product form The
desired combnation of vitamins 1s usually muxed with a suitable base
to form a smooth paste which 15 then encapsulated i soft gelatin on
automatic or semiautomatic machines

ORAL L1QUIDS

Oral hquid vitamn formulations are usually prepated 1n vehicles con-
taining sucrose, sorbutol, glycern, propylene glycol, or combinations
of these, with varymng amounts of water Such vehicles with low water
content have been found suitable for use i hiquid multivitamm prep
arations containing crystalline vitamin By,

A typical oral iquid formulation contaming vitamn By, with other
B vitanuns and hematic substances may be prepared in a vehicle
containing 90 parts (weight/volume) of an 1nvert sugar concentrate
consisting of 60 per cent invert sugar and 40 per cent sucrose

The required amounts of ferrous sulfate and Liver Extract U S P
and sufficient citric acid to adjust the final product to pH 35104 0
are dissolved, with stirring, 1 half of the volume of distilled water
required to provide a final volume of 100 parts The solution 1s kept
at room temperature for 48 hours and then clanfied by filtration
through a suitable cloth filter

The required amounts of macinamide, riboflavin, and a suitable
preservative are dissolved, with the aid of heat, i the total quantity
of mvert sugar concentrate This solutton 1s cooled to about 35°C,
and the aqueous liver and 1ron solution 1s then added

The required amounts of thiamune hydrochloride, pyndoxine hy-
drochloride, choline chlonide, and crystalline vitamin By, are dis
solved 1n the remainder of the water Suitable flavoring and coloring
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agents are added and this solution 15 mixed with the mvert sugar
solution contarning the Inver and yron

The final product 1s clanfied by filtration and subdivided mto
bottles

COMPATIBILITY IN PHARMACEUTICAL PRODUCTS

Cyanocobalamin 1s more stable than any of the other cobalimns
n pharmaceutical formulations even 1n the presence of reducing
substances

Inall types of dry pharmaceutical formulatsons crystafline vitumin
B, 15 usually stable for prolonged periods The punty of the other
components, howexer, becomes important because the concentrations
of vitamin B, employed are usually relatively minute In hqud for
mulations, trace contamunants, the concentration of the ndividual
components and storage condittons have a marked influence on the
stability of vitamin By, Only a few substances are known to have an
adverse effect on vitamun B, stability Ascorbic acid causes the most
serious difficulty particularly 1n hquid formulations Other reducing
substances such as ferrous salts and aldchydes may also cause decom
position of vitamin By, 1n some types of pharmaceutical products
Specually prepared powdered products contaiming crystalline vitamin
B, 1n gelatin have been used successfully in dry formulations contain
ng reducing substances such as ascorbic acid and ferrous sulfate

The most important stability problems tn pharmaceutical prepara
tions are concerned with the combination of vitamin B,, with ascorbic
acid 1n hquid oral products and 1ts combination with thiamine hydro
chlonde and macinamide 1n B complex parenteral solutions Cyano
cobalamin, however was found to be the most stable of a series of
cobalamin analogs tested m ascorbic acid soluttons m 1 molar acetate
buffer at pH 40 Vitamin B,, activity concentrates i which all of the
activity 1s present as cyanocobalamin are more stable 1n such solutions
than concentrates containing other cobalamin analogs 1

The adverse effect of ascorbic acid on vitamun B, stability n oral
ligind multivitamin preparations can be reduced by use of vehicles of
low water content Sorbitol, propylene glycol or glycerin solutions
contaiung varying amounts of water have been used Vitamn By, 1n
combination with ascorbic acid 1n a vehicle composed of equal parts
of propylene glycol and glycerin has been reported to be stable at
room temperature for prolonged periods 2
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The stability of vitamin B, 1 solutions of other B vitamins may
vary, depending upon the concentration of thiamme hydrochloride
and macinamide present, the storage temperatures, and the pHofthe
solution At room temperature, vitamin B, 1s stable for prolonged
penods 1 solutions contaimng as much as 10 mg per cc of thiamine
hydrochloride and an equal quanhty of niacinamide At levels of 25
to 100 mg per cc of thiamumne hydrochlonde and macinamsde, vita
mn By, may decompose during normal storage periods even at room
temperature * Since the rate of decomposition of vitamun By, 1 such
combinations appears to be directly related to thramine decompost
tion, parenteral solutions should be formulated to provide optimum
thiamune stability The presence of even small amounts of thiamune
decomposition products, or more specifically, those derived from the
thiazole moiety, causes rapid decomposition of vitamin By, at elevated
temperatures ** This effect 1s more pronounced 1n the presence of
macinamide, although macinamude itself has been shown to have no
adverse effect on vitamin By, stability 1 solutions held at 120°C
for 2 hours

Under normal storage conditions, no serious stability problems
have been encountered with vitamin B,, 1n combination with the com
mon sugars 1n dry muxtures, dilute solutions or syrups In test solu
tions heated to 120°C , however, significant decomposttion of vitamin
B,; has occurred 1n solutions contaming sucrose Decomposttion to 8
lesser degree has occurred tn similar solutions containing dextrose and
lactose, but solutions of vitamin B,, contaming mannitol showed no
decomposition after heating to 120°C for several hours

Although talc cannot be considered mcompatible with vitamin By,
assay difficulties may result from 1ts use as a filter aid or tablet com-
ponent because of s ability to adsorb the vitarun

A rapid method for determumng chemical compatibility in aqueous
solution consists of heating a buffered solution of crystalline vitamin
B, and the matenal to be tested at 100°C for 4 hours If the assays of
thus solution and a control solution containing only the buffer and the
vitamun B,, differ by less than 10 per cent, the substance under test can
be presumed to be compatible with vitamin B, A 1 M sodium acetate
—acetic actd buffer at pH 4 has been found satisfactory for thus test
Decomposition of vitamn B,, 1n the test soluttons at 100°C does not
necessanly imply that decompositton witl occur in the fimshed product
under normatl storage condittons
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ASSAY METHODS

Buologically, vitamin By, 15 one of the most potent substances ever
discovered Before vitanun By, was discovered and charetenized as 2
vitamin the activity of Iiver extract was cxpressed in antt pernicious
anemia (APA) umits With the itroduction of microbiological 1ssty
methods, the LLD umt was defincd in terms of increased growth pro
duced by vitamin By, 1n cultures of Lactobacillus lactis Dorner Aftet
pure crystalline vitamin By, cyanocobalamin was shown to hue
these two activities (APA and LLD), the weight of vitamin B, equiy
alent to cach of these umits was carefully established One microgram
of crystalline vitamin By, 15 equivalent to onc APA unit or to cleven
thousand LLD units Doses and concentrations of vitamin By, are
now expressed 1n terms of weight of cyanocobalamin Because of the
cxtremely low lesvels which can be detected, the unit of weight may be
the microgram (0 000001 Gm ) the millimicrogram (0 000000001 Gm )
or even the micromicrogram (0 000000000001 Gm )

The method of choice for the assay of vitamin By, depends upon
the purpose of the determination and the nature of the matenal to be
analyzed Each type of assay offers certun advantages and disad
vantages Of the microbrologic methods the Ochiromonas assay s best
susted for determination of true vitamin By, actiity The microbial
assays, however, are more practical for routine purposes when the
presence of pseudovitamin By, 15 not a complicating factor

Many substances have been discovered which resemble the cobal-
amins 1n some properties but which lack vitamin By, activity in man
and ammals At present, the most reliable methods for the determimna
tion of vitanun By, actinity ate the radioisotope tracer assay and the
biologic assays based on ammal growth When 1dentity as a cobalamin
1s assured, however, many alternative methods can be selected, based
on preciston speed, and concentration of sample

CHEMICAL METHODS
Most chemical methods for the analysis of vitamin By, can be used
successfully only on samples which are moderately concentrated and
free of mterfering substances
Spectrophotometne Assay
Cyanocobalamin may be 1dentified and assayed by 1ts light absorp
tion spectrum 1n the visible and ultraviolet regions The United States
(191



Pharmacopeia, Fifteenth Revision, specifies a spectrophotometric
method 1n which the assay may be calculated from the absorbance at
361 mulhimicrons 1f the absorbance maxima and their ratios are within
the specified Itmuts * The absorptivity of cyanocobalamin at 361 milli-
mucrons 1s 207 The USP test entitled “Pseudo cyanocobalamin”
determunes the presence of any similarly absorbimng substances which
are extractable from cresol carbon tetrachloride with 25 per cent sul
furic acid This extraction procedure provides, in some measure, the
spectficity inherent m the extraction methods of the radioisotope
tracer assay discussed below

In the absence of interfening substances, the spectrophotometric
method can be used for assaying triturations, solutrons and other
simple pharmaceutical formulations to which cyanocobalammn has
been added The direct spectrophotometric method 1s speedy and
accurate for such assays and may be used to determune as little as 50
micrograms of cyanocobalamm Its usefulness 1s limited, however, 1
the assay of products contamning vitamin B, like compounds or other
colored interfering substances

Countercurrent Distribution Assay

The distributton coefficient of cyanocobalamun between mutually
saturated water and benzyl alcohol 1s 12 A multiple extraction sys
tem of identification and assay based on this property has been
described 23 The method 1s especially sutted to the determmation of
the cyanocobalamin content of crystalline vitamin B, , and stmilar
products of relatively high purity

Radioisotope Tracer Assay

A combination of selective extractions and adsorptions has been
described which purifies cyanocobalamin solutions sufficiently for
spectrophotometric determination * The fractionof the originalcyano
cobalamtn recovered 1n the final extract 15 determmed by use of tracer
cyanocobalamin containing radioactive Co®, thus permitting calcula
tion of the amount of cyanocobalamin 1n the unpunified sample

The cobalamn assay, described m the First Supplement to U S l;
XV and the Second Interm Reviston Announcement for NF X,
1s a tracer method and 15 highly specific for cobalamins which are
convertible to cyanocobalamin % Many interfering substances, mclud
ing pseudovitamm B, , are removed by washing a cresol carbon tetra
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chloride solution with difute sulfunic aad An alumma resin column
removes both 1omic and nonionic impurities allowing the electrically
neutral cyanocobalamin to pass through If treatment with cyamde 1s
omutted the cobalamin assay can be made specific for cyanocobal

amin Two hundred to 500 micrograms of total cobalamuns are
required Although the cobalymin assay requires special equipment
and procedures and 1s rather ttme-consumung, it 1s not difficult to
apply routinely It 1s unique 1n ts combination of high accurcy and
igh preaision 1t can be used to measure cyanocobalamin specifically,
even 1n crude extracts of low potency, as well as cobalamun concen

trates Inerextracts, and vitamin B,, with intrinsic factor concentrates

Colonimetric Assays

Soon after the discovery of crystalline vitamin B;  the important
role of cyamde 1n 1ts chemustry was found ¥ An assay method based
upon the Iiberation of cyamde from cyanocobalamin by chemical
reduction or by photolysis with visible ight was developed 3* The
cyamde 1s carefully collected and measured by a highly sensttive
colonmetnic procedure By measurement of cyanide liberated before
and after treatment of the sample with an excess of cyarde 10n, this
method can be used to determine eyanocobalamin as well as other
cobalamins which are readily convertible to cyanocobalamin The
colonmetric cyamde method has been used to determine the cyano
cabalamin content of many pharmaceutical formulations or the total
cobalamin content of liver extracts containing large quantities of sub-
stances which nterfere wath the spectrophotometric measurements of
vitamin B, Because 1t 1s one of the most sensitive chemical methods
for cyanocobalamun 1t can be used to determune as httle as 05
microgram with precision  Although sutable for assaying formu
lations known to contain vitamin By, 1t 15 not specific because other
non vitamin matenals, for example pseudovitamun By, also liberate
cyamde

The dicyamde assay*® 1s based upon the difference between the
visible spectrum of cyanocobalamin and 1ts purple dicyamide complex
formed upon addition of excess cyamde Following prelimmnary ex-
traction with sustable solvents to ehminate extraneous pigments and
to concentrate the vitamin By, this procedure 1s applicable to the
measurements of the total cobalamin content of crude concentrates
and culture filtrates
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BIOLOGICAL METHODS

Biological assay methods for vitamin By, are hampered by the diffi-
culty of satisfactonly depletmg the test ammals This difficulty 1
encountered because the young growing ammals are endowed by the
mother with adequate reserves This has been partially overcome by
meluding stress factors in the diet which mtensify the depletton®?  or
by the feeding of special diets which sncrease the requirements for
vitamun B, 24 These methods are time-consumung and not highly
precise but, with the exception of the anti permcious anemua test m
human subjects, the growth responses sn anmmals are probably the
most specific measure of vitamun By, activity and availability

In the chick assay,* + the chicks used must be deficrent i vitamn
B, Duplicate groups of chicks are fed vitarun By, free diets supple-
mented esther with known amounts of vitamun By, or with the un
known sample After the assay period, a standard growth respoase
curve 1s prepared from which the activity of the unknown 1s estunated

The rat assay*®* uses weanlng rats from vitamm B, depleted
mothers After seven or more days on a vitamun By.~free diet, the rats
receive the test diets for a two week period The assay 1s based on the
average weight gamn during this period

MICROBIOLOGICAL METHODS

The most sensitive methods for detecting and estimatiag vitammn By
depend on s stmulation of the growth of microorgamsms Highly
developed methods based on several species of orgamsm have been
described ¥ The role of vitamun By m the metabolism of microorgan
1sms has been studed mtensively and many vitamin By hke sub-
stances have been discovered 4

Fortunately the problem of specificity 15 of Ittle concern 1 the
assay of pharmaceutical formulations contaming only cyanocobal
amm The chorce of microbiological assay inethods cant be made on
the basis of precision, expenience and convensence, but there 15 10
general agreement on the superionty of any of the many methods

Many of the organisms smtable for assaying cyanocobalamm can
be grown etther m fluid media 1n tubes or 1n agar media on plates,
making possible a multitude of permutations In general, plate meth
ods are less sensittve, often by a factor of 1,000 or more, but are
easier to use and may be more precise Tube methods using seositive
organisms may measure as httle as one micromicrogram of vitamu
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Bjy The preparation of assay samples of most pharmaceutical formu
lations usually mnvolves simple dilution  Extraction of vitamin By,
from crude materals and its relcasc from ‘ bound  forms may require
special treatment ¥

Lactobacillus Assays

Many methods differing 1n details of procedure, are based on
growth of lactobacilli The vitamin B, activity assay desersbed in
USP XV s a tube assay based on the growth of Lactobacillus
letchmannn * This method has received a great deal of collaborative
study and gves results which can beduplicated in different laboratories
Although not specific for cobalamuns, 1t 1s highly sensitive (0 01 mulh
microgram per cc ) and may be replicated to obtain good precision
It 1s the method of choce for many formulations contaiming cyano-
cobalamin The method, as described, measures turbidity due to 1n-
creased growth, but the Lactobacilli are acid producers and titnmetric
procedures for measunng increased acid production can also be used

The carliest microbiological assay method for vitamin By, was
based on the growth of Lactobacillus lactis Dorner * The LLD assays,
especially those employing plate methods are still widely used

Escherichia coli Assay

Assays based on the growth of an Escherichia colt mutant have
been widely used, both by the tube method (sensitivity 0 5 mallimicro
grams per cc ) and the cup plate method (sensitivity 5 0 millimicro
grams per cc ) ®

Euglena gracilis Assay

Anassay for vitamin By, based on the growth of Euglena gracilishas
also been developed It can be adapted to tube or plate assay methods
with an incubation period of 8 to 10 days ® It 1s thought by some to be
more sensitive than the Lactobacillus leichmannu assay, since as httle as
one micromicrogram of cyanocobalamin per ¢¢ can be determined
Ochromonas malkamensis Assay

An assay based on the growth of the chrysomonad, Ochromonas
malhamensis which responds almost specifically to cyanocobalamin
has been described * Because of 1ts slow growth and because few
laboratories are familiar with cultures of the orgamism, this assay
method has not come 1nto general use
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THE NUTRITIONAL ROLE OF VITAMIN B,,

Vitamin By, has been found to be essential for the growth of many
microorgimisms Among these mICTOOrganisms 1re Lactobacillus lac
115 Dorner  Lactobacillus feichmannn,® 1+ mutant stramn of Lschertchia
coli* the chiorophyll-contasming protozarn, Euglena gracidis * wnd the
chrysomonad, Ocliromonas malhamensis ®

Of the vitamin By, dependent mucroorgimisms known, the lrctic
acid bcteria are the most sensttive and Ochromonas malhamensts the
most specific in their requirement for vitamin B, Methionine, desoxy-
nibosides, or pseudorttamun B, re capable of supplymng the vitamun
B, requirements for most of these orgamsms None of these com
pounds are active, howeser, for Ochromonas malhamensis

Table 1 The Vitanun By, Actnaty Content of Some Common Foods

Foxd Vitamun Bis Activity (meg /Kg )
Milk products
Yihole milk 5 (per Nter)
Evaporated milk 3 (per hter)
Condensed mitk $ (per Iter)
Whole milk powder 1026
Stim mitk powder 2540
Cheese
Amenican 6
Swiss 9
Cream 2
Canned meats
Beel with juice 025
Pork wiith juice 020
Veal with jnce 0 20
Lamb with juice 0 50
Beef liver 200 600
Cured meats
Belogna sausage 17
Pressed ham 1
Frankfuter 18
Pork sausage 15
Sea foods
Filtet of ole 1
Haddock ]
Scallops 7
Eggs (whale} {Speregg

In the following foods mucrobual growth response was equivalent to less than |
meg per kg of Vitarmn B,y acvity Canned carrots bects peas green beans canned
soups—tomato vegetable chicken lamb vegetable cercal products—white flour whol~
wheat flour white bread
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Not only do some microorgamsms require vitanun By, but many
are capable of synthesizing relatively large quantities of the vitamun *
Cobalt markedly stimulates the biosynthesis of the vitamn by micro
organisms grown 11 common bacteriologic media ? Detectable quan
tities of vitamm By, activity are found in ammal protems and fer
mentation products Plant proteins appear to be devoid of the vitamin
Meats, especially hver, and eggs, milk, cheese and fish are among the
richer sources of the vitamin Table 1 indicates the content of the
vitamin By, actity mn several groups of common foodstuffs * The
vitamin By, activity content of these foods was determined by microbral
assays employing the lactic acid bacteria Although these micro
organisms respond to materals other than vitamm By, the values
obtamed agree fairly well with those obtamned by other methods

Durning the early investigations on hver and its relation to permi
clous anemia, nutritionists also were engaged in determimning the nutr
tronal requirements of domestic antmals Studes on chicks and rats
firmly established that optimal growth in these species was a function
of anmal protein intake The essential nutrient present in animal pro
temn was designated ammal protein factor (APF) ® Vitamun By was
shown mn chick experiments to possess 2 igh degree of APF activity ¥*
Vitarmn B, was also found essential for normal growth of the at!
the mouse?? and the pig 12

It 15 now firmly established that vitamin By, 1s an essential growth
factor for certamn microorgamsms, for laboratory ammals, and for
poultry and nonrumnant farm animals Although it 1s also essental
to human nutntion, the mmnimum daily requircments of vitamn By
have not been established

THE METABOLIC ROLE OF VITAMIN B,

Although the physiologic effects of vitamin By, on blood formatson,
neural function and the maintenance of growth n young ammals are
now well established, these effects cannot as yet be fully explamed m
terms of specific metabolic functions of the vitamin Extensive data
have been collected, however, on the influence of vitamn By, on 3
number of biochemical reactions which are concerned with nter
mediary metabolism
Indirect evidence indicates that vitamun By, plays a role 1n the syn

thesis of nucleic acids Vitamun B,, deficiency n rats decreases the
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nbonucleic acid content of the hver, spinal cord and cervical gangha
Although both the nbonucleic and desoxynibonuclerc acids per gram
of lver are significantly reduced m the deficient amimals,** ¥ there 15
no change m the amount of nucleic acid per cell ** It appears, there-
fore, that the synthesis of nuclerc 2cid 1s markedly reduced mn vitamin
B,, deficiency and this causes a decrease m cell diviston The effect of
witamin By, deficiency on nucleic acid synthesis and cell diviston has
also been demonstrated in human bone marrow cells from pernicious
anemua patients ** Considerable decrease 1n the synthesis of thymine
was obsenved 1n marrow cells, which 1s consistent with other data on
the specific function of vitamin By, 1n the synthesis of this pynimidine
base ¥

Rats receving vitamun By, will grow on diets deficent i choline
and methionine, but containing homocystine This suggests that the
vitamin has a function 1n the metabolism of labile methyl groups **
Further evidence of this function 1s provided by the observation that
vitamun B,, will prevent the charactenstic hemorrhagic kidney syn-
drome which develops in weanling rats fed a choline free diet * Stud-
1es with vitamin By,-deficient rats and baby pigs fed precursors con
taining CH labeled methyl groups have shown that vitamin B,, en-
hances the synthesis of choline and methiomine methyl groups from
formate, from the B-carbon of serine and the -carbon of glycine -3
The available evidence also shows, however that vitamin By, 15 not
nvolved 1n the actual mechamsm of transmethylation from betaine to
methionine and from methionine to choline %

Vitamun B, deficiency in rats, as well as in patients with pernictous
anemia, causes a marked diminution 1n the blood levels of soluble
sulfhydryl compounds * The glutathione content of liver and blood of
vitamin By,-deficient rats 1s sigmficantly diminished 2 Some of the
effects of vitamin B,, on carbohydrate metabolism may be mediated
through glutathione, which as the prosthetic group of glyceraldehyde-
3 phosphate dehydrogenase, 15 presumably essential in the glycolytic
pathway Homocysteine, on the other hand, 1s essentral as an acceptor
of methyl groups 1 the process of labile methyl group synthesis and
transfer 1®

Vitamun By, deficiency 1n rats and chicks leads to a marked increase
1n the coenzyme A content of the liver and kidneys ** * The mcrease
occurs chiefly in the sulfhydryl (reduced) form of the coenzyme The
Increase 1s probably a phystologic adaptive mechamsm and may be
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involved 1n the effects of vitamin By, deficiency on carbohydrate and
fat metabolism 3°

It has been postulated that vitamm By, may be involved i the con
version of folic acid to folintc acid 3 It has been shown that thus con
verston 1s decreased m ltver homogenates from vitamin By, defictent
hens ** There 15 also some mdication that the converston of folic acid
to folinic acid 15 decreased an permcious anemia patients i relapse
Since the conversion of folic acid to folinic acid by chick liver homog
enates 15 enhanced by homocystene,® 1t 1s possible that the action of
vitarmun By, 1s an mdirect one which concerns the increased reduction
of homaocystine to homocysteine

On the basis of growth studies 1 amimals 1t has been shown that
vitammn B, has some general effects on antmal metabolism In hyper
thyroid rats, 1t has a protem sparing action This does not prevent
weight loss, however, for protein 1s spared at the expense of other
body constituents * Vitamin B, also perrmts better utilization of nutro
gen 1n ammals fed a diet high 1n soybean protein ¥ Smce the
methiomne content of soybean protemn 1s low, this effect 15 probably
related to the methionine sparing actwity of the vitamun rather than
to a durect effect of vitamn By, on protein synthests

Some of the increased growth of ammals recerving vitamin By, has
been ascribed to an mcrease 1 appetite % 3 This view 1s supported by
the finding that the protein catabolic action of cortisone 10 1ats ﬁ
counteracted by vitamin By, under ad libitum feeding condttrons,
but s not affected when food tntake 15 restricted * Most of the mcrease
in weight gain m young rats fud a plant protem diet supplemented
with vitammn By, can be accounted for by gam of fat rather than
protetn #

Some recent investigations 1n ammals andicate that vitamin By s
concerned with the metabolism of carbohydrates It has been showg
that the catabolism of fructose by rat liver homogenates 15 enhance
m ammals receving vitarmin By, 42 It has also been shown 12 rats that
the feeding of lactose® or the mjectron of glucose®* leads to an 11
creased requirement for vitamun B, Vitamin Bj. deficiency 10 c}ucks
leads to an increase m blood glucose, while the mcrease bloa
glucose obtamed by feeding high levels of glycioe, glutamie acid or
methionine 1s enhanced by the administratron of vitanun B, This
suggests that the vitamuin may function m the conversion of certainl
glucogentc amino acids 1nto glucose 4
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Vitamin B, <deficient rats on a lugh-carbohydrate, low fat diet
rapidly lose weight, develop hyperglycemia and show 1 decrease 10
carcass phospholipids, which suggests that these amimals hive par
tially lost their ability to transform carbohydrates into Iipds In
accord with this suggestion 1s the observation that abnormally small
amounts of phospholipids are found m the ussues of vitamin By
deficient rats and 1 the blood of patients with permicious anemia in
relapse # The utilization of high dictary fat intake 1n chicks 15 1m-
proved following the administration of vitamin B, ,* indicating that
vitanun B, may be required for the metabolism of fat

Although many mvestigations have shown that vitamin By, has a
marked influence on ammal growth, and certain cvidence indicates
that the vitamn aids an the utilization of proteins, carbohydrates and
fats, the exact mechamsm by which this 1s accomplished 1s still un-
known Expeniments in rats have shown that vitarmin By, will counter
act the effects of excess production of or the admmistration of thyroid
hormone" and adrenocortical hormones ** It has not been determined,
howeser, whether there 15 a dircct physiologic relation between vita
min B,_and these hormones or whether these abserved effects are due
to the sndirect influence of the vitamin on some phases of mterme
dary metabolism

PHYSIOLOGY AND PHARMACOLOGY OF
VITAMIN B,

Vitamin By, 15 now known to be identical with the extrinsic or erythro

cyte matuning factor of Castle,®® which 15 essential for normal bone
marrow erythropoletic actvity in man In the absence of the ecythro

cyte maturation factor, as n permicious anemia and other macrocytic
anemuas red cell maturation progresses abnormally and 1s arrested at
a megaloblastic stage of development Vitammn B, 1s also concerned
with neural function and the maintenance of nerve cells and 1s re-
quired to sustain normal growth 1n young amimals "The sources of

vitamun B,, for human nutrition are foods of amimal ongin such as
meats, mik and eggs

Vitamun B,, and Intrinsic Factor

Vitamn B, 1n foods 1s very pootly absorbed by human beings
unless intrinsic factor 15 present at the same time Extensive studiest®+
have shown that an extninsic factor present in the diet, which 1s now
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known to be a vitamn B,. active substance, 1s required for normal
hemopotesis n man Intninsic factor, produced m the stomach, 1
found 1 abundance i normal gastric juice Its functton 1s to facilitate
the passage of vitamin By, across the 1ntestinal mucous membrane
Pernicious anemua occurs 1 human bemgs who lack mtrnsic factor
and, therefore, are unable to absorb vitamin By, from dietary sources
n amounts adequate for normal hemoposetic function Although con
siderable progress has been made tn attempts to 1solate and punify the
mtrinsic factor, ™ 1ts chemucal structure and the exact nature of its
action 1n facilitating the absorption of vitamun B, are still unknown #

It was oniginally postulated that the mtrinsic factor mteracted i
some manner with vitamin B,,, probably mn the small intestine, and
that the product of this mnteraction was present m blood serum as
hemoposetic factor ¥ Despite extensive studies to determine the na
ture of the interaction between vitamin By, and intrinsic factor, nfor
mation 1s still mncomplete concerning the exact site of the mterachon,
1f any, and the conditions controlling 1t

Some species spectficity of mtrinsic factor 15 indicated by studies
which showed that intrinsic factor of human or porcme ongin, which
18 active 1n pernicious anemua patients, did not facilitate the intestinal
absorption of vitamin By, in gastrectomized rats, but rat mtrnsic
factor was fully active % =

Absorption and Excretion of Vitamin By,

If the amounts of vitamm B, ingested are small and ntrnstc
factor 1s present, most of the absorption takes place with the ad of
thus factor * Over a certam range, there 1s a storchiometric relation
ship between the amount of vitamin B, absorbed by pernicious anc
ma patients and the amount of ntrinsic factor given ** When large
amounts of vitamin By, are given, however, some direct 1ntestmal
absorption of the vitamm occurs without mediation of mntrinsic factor
The direct absorption assumes greater importance as the level of
mtake of vitamun By 1s mereased © The amount absorbed by direct
diffusion across the intestinal barrier, however, 1s very small when
relatively large amounts of the vitamin are admunstered orally to
normal mdiwviduals or to pernicious anemia patents Teceving ade
quate intrmnsic factor 24 The intestine has a limted capacity 10
absorb vitamin By, given in single oral doses even 1n the presence ofan
excess of intrinsic factor # The amount of vitarin B, absorbed and
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the Icvel at which ntestinal absorption 18 restricted varies greatly ta
normal subjects and 1n patients with pernicious anemia ® 62 ¢

After rectal admmistration of very large doses, the nerease 1
serum concentrations and uninary excretion of vitamin B,y and the
hematologic responses 1n pernicious anemia patients idicate signifi
cant but vanable absorption ® Direct absorption of vitamin By, by
the nasal mucosa followsng the nstllation of wasufflation of large
therapeutic doses 1 pernicious ancmit patients has been observed,™
and the urmary excretion patterns are siilar to those observed after
parenteral imjections *

Vitamuin B, contaming radioactive cobalt has been used quite suc
cessfully, m tracer studies to estimate the mntestinal absorption of the
vitamin & When the oral dose of labeled vitamin By, 15 very small
(0 5 microgram) more than 50 per cent of the administered dose 1s
absorbed 1n normal persons and less than 15 per cent 1n pernicious
anemia patients, as deternuned by fecal elunination and hepatic depo
sition of radioactive cobalt  When the oral dose of labeled vitamin
B, 1sincreased to about 5 0 micrograms, as much as 70 to 80 per cent
of the radioactivaty may be eluninated wn the feces, indicating very
little absorption even 1n normal persons ¥

The absorption of physiologic amounts of the vitamun has been
stmilarly estimated by measuring over a fixed period the radioactivity
of the urine following oral admimistration of small doses of radio
active vitamin B,; The radioactive vitamin By, 15 flushed from the
body by a subsequent large intramuscular dose of nonradioactive
vitamsn B, Under these conditions all of the radioactivity found 1n
the urine must be derived from the vitamuin B,, absorbed from the
gastrointestinal tract” Renal disease must be considered mn inter-
pretation of the results of this test since mdviduals with kidney
volvement may show a low rate of vitamin By, excretion, sometimes
1n the range shown by pernicious anema patients Such wndividuals,
however, unlike pernicious anemia patients, do not show increased
excretion with admunsstration of intrinsic factor, and they continue to
excrete the radioactive vitamin beyond the first 24 hours after the
flushung dose 7

Labeled vitamin B, has also been used to study the distribution
and excretion of vitamin B, after parenteral and oral administration
torats After subcutaneous injection, approximately half of the radio-
activity was rapidly excreted m the urine, and about 6 per cent 15 the
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feces The remainder was distributed throughout the body in varous
organs After oral admumstration, 81 per cent was elmmated m the
feces, and about one per cent m the urme

After absorption, vitamin B, appears mn the blood stream and
circulates to the various sites of its metabolic activity Nommat human
serum levels of vitamun B, vary greatly and may range from 100 to 900
micromicrograms per cc * with the major portion apparently bound
to the alpha globulm fractions of the serum protems * The serum
concentrations i patients with pernicious anema are definitely below
the normal range After treatment with vitamun B;,, the serum con
centrations retyrn to normal or above and such levels can be mamn
tained by adequate therapy When therapy 15 discontinued, the serum
concentratton of vitamin By, gradually declines as relapse occurs The
bone marrow, however, usually remains normoblastic as long as the
serum levels are above 100 micromicrograms per cc *

Parenterally admumstered vitamin By, 15 tapidly absorbed and
appears m the blood serum 1n both free and bound form Following
single myections 1n normal persons or 1n patients with pernicious ane
mia 1n relapse, serum levels of vitamun B, 1ise rapudly, reach a maxt
mum within one hour and decline gradually over a period of 24 bours
ormote Most of the myected vitamin 1s rapidly excreted in the urme
The proportion of the dose excreted increases with the amount i
Jected ™ The free form of the vitammn 1s readily excreted by the kidney

Following single oral doses of vitammn B, , little or no change 1n
serum levels has been observed unless the amount given 1s 500 micro-
grams or more % With single oral doses of 1,000 to 3,000 micrograms
or more, defintte but variable increases 1n the serum concentrations
have been demonstrated ® ™ After these large oral doses these 1s an
increase 1n urmnary excretton of the vitamn which 1 considerably less
than that observed after ntramuscular injection of amounts that pro
duce equivalent serum concentrations 7 This lower unnary excretion
1s assoctated with greater binding of the vatamin by serum protett
after oral than after parenteral admmustration

Tovicity

Although vitamm B, 15 probably the most active bologreal P“ln
ctple known, 1t 1s not toxic when admunistered orally or parenteral )t’s
No manifestations of toxicity were observed m studies with micé, ml
and gumea pigs Intraperitoneal or intravenous injections of crysta
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lLine vitarun B, 1n quantities as high 1s 1 6 Gm per hilogram i mice
produced no toxic effects No toxic effects were produced n rats and
guinea pigs with mtrapenitoneal mjections of 100 mg per kilogram ™

No acute or chronic toxic effects have been observed 1n man even
after the parenteral «dmimstration of very Inrge doses of pure crystal-
line vitamin B, Doses as Jarge s 1,000 micrograms or more have
been admimistered by subcutancous or intramuscular injection with
out local irritation  Daily ntrasenous injection of doses as large 1s
3,000 micrograms were patmless and nontoxic and no allergie side
reactions were observed ?® Single oral doses ns large as 10,000 micro
grams administered to pernicious anemia patients hawve produced no
apparent toxic effects ® During continucd oral therapy with doses of
1,000 micrograms of crystalline vitamin By, per week for periods of
three to five years, no adverse effects were observed *

Although a few allergic reactions were observed following the
therapeutic use of some of the early concentrates™ and crystalline
preparations of vitamin By, ¢ hypersensitivity reactions have not
occurred following admimstration of the pure crystalline vitamin *°
In a group of patients who showed allergic reactions after therapeutic
Iiver 1njections, with strong positive reactions to hver extracts, skin
tests with pure vitamin B, were negative *

CLINICAL USES

Since sts discorery vitarmin B, has been found useful in an tnereasing
number of chmeal conditions Its efficacy i pernicious anemun 1s
established beyond question and 1t has often been effective 1n other
macrocytic anemas It has also found a place i the treatment of
various neurologic disorders These include not only the neurologic
disturbances accompanying pernicious anema and diabetes mellitus
but also trigeminal neuralgia, herpetic neuralgia and possibly other
neuropathies

Other climcal studies indicate the potential usefulness of the vita
min 1n a vanety of physiologic states or clinical conditions Certain
shin disorders and liver disorders have responded 1n some cases The
ncreased need for vitarmn B, 1n many nutritional states 1s becoming
mcreasingly apparent It 1s bemng used as a dietary supplement in
debilitated or elderly patients, and 1t has been useful 1n promoting
growth inili or undernounshed children In such conditions the bene-
ficral effects of the vitamin on appetite have been extremely important
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Extensive investigation has indicated that vitamin By, 15 effectne
not only by the parenteral route but also 1n large oral doses and, in
some cases, by nasal insufflation Pure crystaline vitamm By, does
not produce local irritation or sensitivaty reactions when admmstered
parenterally, nor does 1t cause gastric irntation when grven orally

MACROCYTIC ANEMIAS

Vitammn By, deficiency 1s mvolved mn certam anemias resulting from
disturbance of the hemopotetic function of the bone marrow If the
vitamin 1s lacking m the diet for a prolonged pertod, or if 1t 1s made
quately absorbed or utilized, erythrocyte maturation 15 arrested,
resulting 1 macrocytosis and a decle 1n red cell count In adduon,
megaloblasts may appear m the bone marrow and peripheral blood
Megaloblastosis 1s characteristic of pernictous anemua and occurs fre
quently 1n the other macrocytic anemtas in which vitamun B, def
ctency 15 mnvolved

Following vitamin B,, therapy 1n such anemuas, the hemoposetic
functions of the bone marrow are promptly restored to normal Ery
throcyte maturation 1s hastened, the per cent of reticulocytes m the
penpheral blood 1s mcreased temporanly, megaloblasts are greatly
reduced 1 number, and are replaced by more mature cells The red
cell count gradually returns to normal

Addisoman Pernicious Anenua

Pernictous anemia 1s a chromic, relapsing disease, caused by a cont
ditioned deficiency of vitamin B, # It 1s a fatal disease unless the defi
ciency 1s corrected The deficiency results from falure of the gastn:
mucosa to produce sufficient mtnnsic factor, the substance essentia
for absorption of extnnsic factor, which 1s now known t0 be vitamin
By, or a B, active substance Patients lacking mtrnsic factor aré
unable to assimilate the vitammn even when 1t 15 present 1 normal
amounts 1n the diet The amount of antrinsic factor present 1n pernt
cious anenua patients probably varies,® but it1s inadequate for abfofP‘
tion of the required amounts of vitamun B, m all these patients #1The
resulting dis¢ase involves primarily the hemoporetic system, the pery
ous system, and the alimentary tract Characteristic patho]ogxi
changes involve the tongue, gastric mucosa, bone marrow, peripherd
blood, and nervous system Achlorhydria, 2 charactenstic finding 15
evidence of the defect in the gastric mucosa which causes the disorder
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“The red cell count 1s reduced, in some cases 1o less than 10 per cent
of normal Although hemoglobin synthesis 1s not affected the great
reduction 1n red cells means that the percentage of hemoglobin present
m the blood 15 also greatly reduced The average diameter of the
erythrocytes 1s increased and many very large cells called macrocytes
are found Reticulocytes are increased to about 2 or 3 per cent of the
red cell population Megaloblasts are charactenistically present in the
blood The bone marrow 1s megaloblastic and hyperplastic

Neurologic changes range from peripheral nerve degeneration to
degeneration m the posterior and pyramidal tracts of the spinal cord
and 1n the subcortical areas m the motor region of the bran Such
changes lead to a vanety of symptoms, including paresthestas difficul
ties 1n walking incoordmation, loss of position sensc, and mental
disturbances

Other common symptoms of the disease include weakness, ano
rexia, pallor, and gastrointestinal disturbances Soreness of the tongue
which may become smooth because of papillary atrophy, 1s common
Luer and spleen enlargement are sometimes present The skin may
take on a lemon yellow tint

The treatment of choice 1s vitamin B,,, which promptly produces
complete hematologic remission and neurologic improvement ® The
first detectable response 1s a dramatic increase 1n the number of retic
ulocytes which rise t0 a maximum within a week after the start of
therapy Thereafter the reticulocytes rapidly mature and the erythro
cyte count gradually nses Erythrocytes and hemoglobin usually are
normal within four to six weeks Bone marrow 1s converted from a
megaloblastic to a normoblastic state within 48 to 72 hours Within a
few days after start of treatment appetite and sense of well beng
mmprove Glossitis subsides and after several weeks lingual papilla
regeneration takes place Neurologic complications respond more
slowly to vitamin B, therapy but will subside under contmued treat
ment unless irreversible changes in the bramn or spinal cord have
occurred ® * 7 (The neurologic complications of pernicious anemia
and their response to vitamun By, therapy are further discussed under
NEUROLOGIC DISORDERS ) Patients with pernicious anemia can be
mamntaned 1n good health as long as adequate vitamin B, therapy
1s continued * %

The efficacy of vitamin B, admimstered by the parenteral route for
pernicious anemia has long been established It 1s also effective when
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given orally with mntrinsic factor ® One study tn pernicious anema
patients, however, has indicated that this method may lose its efficacy
after prolonged use of heterologous mtrinsic factor, though patients
will still respond satisfactorily 1f human ntrinstc factor 1s used The
authors postulate that some farlures wath oral treatment may be due
to this phenomenon

Formerly 1t was thought that intrinsic factor was essential to effect
absorption of orally admumistered vitamin B, 8 *° 5t Investigation has
shown, however, that even without ntrinsic factor, very large oral
doses may produce a satisfactory hematologic and neurologie response
which can be sustained by continued therapy ¢

Anemia Following Gastrectomy

Failure to secrete intrinste factor with resultant lack of vitamun By
absorption not only occurs 1n pernicious anema but may also follow
gastrectomy or accompany malignant disease of the stomach Conse
quently a macrocytic anema closely resembling pernicious anemia®**
frequently follows gastrectomy and 1s sometunes associated with gas
tric carcinoma In the latter case this may be the result of interference
with mtrmsic factor secretion by the carcinomatous growth Some
tnvestigators, however, suggest that lack of intrmsic factor may pre
cede rather than follow development of gastric cancer ¥ In ths con
nection the increased incidence of the disease 1 pernicious anemta
patients and 1n nonanemic but achlorhydric patients has been reported
and the authors believe that patients with achylia gastrica, as demon
strated by the Schilling urinary excretion test, probably have the same
predilection for gastnic cancer as those with pernictous anema 7

In totally gastrectomuzed patients, the reason for failure to secrete
mtrnsic factor 15 loss of the fundal portion of the stomach * Tests
with small doses of radioactive vitamm B, show that this amount of
the vitamun 1 not absorbed when admimstered to pateents wath total
gastrectomy unless mntrinsic factor 1s also admumstered * * Conse-
quently 1n untreated patients the concentration of vitamun By 10 the
serum decreases progressively after operation * In spite of thss, the
anemia usually does not appear for several years following the opera-
tion and neurologic symptoms may be even longer delayed 1 Occa-
stonally, spinal cord degeneration develops,'® even when anemia 1S
not present 2 Both anemia and neurologic symptoms in these patents
respond well to treatment with vitamm B, 00 10319 Whether total
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gastrectomy 1s donc for the treatment of carcinomn or peptic ulcer,
vitamin B, should therenfter be admimistered regularly to prevent the
devclopment of macrocytic anemr, which otherwise frequently fol
10\\5 6 98 100 103

Macrocyticanemia has also been reported after partial gastrectomy
and after gastrocnterostomy,?*-17 though its mcidence 15 not 1s high
as 1t 15 follow g complete gastrectomy *** Regular admimistration of
vitamin B, 15 therefore advisable following these operations

Anenua Accompanying Intestinal Strictures and Anastomoses

A macrocytic anemia which responds to vitamin By, 1s occastonally
associated with mtestinal strictures or anastomoses *** 12 Symptoms
are lihe those tn permicious ancrmia and the blood findings are identical
with those 1n permcious anemia both 1n morphology and degree of
reduction of the red cell count The bone marrow s hyperplastic and
megaloblastic Achlorhydria however, 1s not charactenstic ind intrin
sic factor 15 usually present Although the cxact mechamsm of the
production of this anemia 1s not known, 1t has been postulated!*® that
intestinal stagnation due to stricture permits abnormal bacterial
growth n the small intestine, or short circuit of the ntestine occurs,
erther of which may result in impaired utihzation of vitamuin By, Relief
of symptomsand satisfactory hematologicresponse have been observed
1 this type of macrocytic anemia following the admimistration of
vitamin B, , whether or not the intestinal anomaly has been corrected
by surgical measures

Fish Tapeworm Anemia

The symptoms and hematologtc findings in some patients mfested
with fish tapeworm (Diphyllobothrium latum) are almost indistin-
guishable from those 1n pernicious anemia 11* The macrocytic anermia
1s caused by subnormal absorption of vitamun B, , or by competitive
use of the vitamin by the parasite 1** Although removal of the worm
1s the pnimary therapy, vitamin By, produces satisfactory hema-

talogic and neurologic responses whether or not the worm has
been passed & 111 113

Nutritional Macrocy tic Anemias

The symptoms of nutritional macrocytic anemia, including glos
sit1s and associated mucous membrane lesions, are stmilar to those 1n
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pernicious anema, and the hematologic findings are identical Severe
neurologic disturbances, however, are rare, also deficient or otherwise
abnormal gastric secretions are not charactersstic of the condrtion
The syndrome 1s encountered in malnourished persons

A deficiency of either vitamin By, or more frequently folic acid, or
both, 15 the cause of this anemia ® Individuals who eat much carbo
hydrate but little protein or fat, erther because of poverty, soctal
habits, or rehigious beliefs, are subject to such deficiencies The anemia
18 frequently found 1n association with other severe deficiency states
such as benbert and pellagra Macrocytic anemias resulting from
delsberate deprivation of dietary sources of vitamin By, have also been
reported Among the best examples of this are the Vegans, who eat no
ammal products Durning the period of depnivation of vitamin By,
their serum vitamin By, levels fall and they eventually develop pares
thesias, menstrual disorders, pamns of the spine and back, and finally
anerma The addition of vitarmn By to the diet alleviates these
manifestations 114-117

A study of the serum vitamm B, levels n 6 patients with nutn
ttonal macrocytic anemua i India revealed that the values were signifi
cantly lower than 1n normal Indans 1% Some African patients, on the
other hand, showed high serum vitamin B, levels and subsequently
responded only to folic acid therapy *

Vitamin B, given parenterally may produce a hematologic 1e
sponse 1n this disease and 1s advisable as the mutral treatment if the
diagnosss 1s doubtful 12 The oral route may be satisfactory but paren
teral administration 1s essental when gastrointestinal absorption bas
been imparred

In many patients defictency of vitamun B, and folc acid may be
present simultaneously In such patients admmistration of both vita-
nuns may lead to more favorable results than would the admmstra-
tton of exther vitarun alone Tt 1s advisable to select vitamn By, as the
mitial therapeutic agent 1n cases 1 which the diagnosts 1s uncertatn "

A megaloblastic anemia of nutritional onigin 1s occasionally e
countered m mfants 3 to 18 months old This disease has almost 415
appeared 1n the Umted States as a result of vitamuin supplementation
and better dietary habits It occurs 1 ehildren mamntamned entirely on
a diet of goat s mulk or of powdered cow’s mulk!™* and n those whose
diets were not supplemented by required foods at the proper time **
Loss of appetite, intermattent fever, and pallor characterize the disease

142]



Herme murmurs hepate enlargement and, less consistently, spleno
megaly may be found The blood findings are identical with those 1n
pernicious ancrma except that leukocytosis may be present

The etiology of this inemia 1s not certain but 1t 15 probably due to
amultiple vitamn deficiency 2 In some studies vitamin By, alone has
produced satisfictory response,!** 12 but frequently 1t has been meffec-
tual and therefore should not be used as the sole therapeutic agent % 12

Dimorphic anemias of nutntional ongin 1 which a deficiency of
vitamin By, or folic acid and a deficiency of iron coexist, may be
macrocytic and hypochromic An initial response may be obtamed
follow g adminustration of vitamun B, ot folic acid but the peripheral
blood findings may then change to those of a microcytic, hypochromic
anema Although separate deficiencies of both vitammin By, and 1ron
may thus be demonstrated, an erythroporetic response to iron therapy
may not occur unless vitamin By, 15 also administered

Vitanun B, 1s not indicated 1n the specific therapy of hemolytic
anemia or the anemia of chronic blood loss, but 1t may be adminis
tered 1f the anemia 1s so prolonged that severe secondary symptoms
such as anorexia, nausea, and impaired metabolic function are pro-
duced, thus creating a conditioned nutritional deficiency of vitamun B,y

A A d with Gastr ! Disorders

Tropical and nontropical sprue, 1diopathic steatorrhea and celiac
disease are chronic relapsing diseases characterized by volurminous
frothy stools and frequently by macrocytic anemia and a megalo-
blastic bone marrow Neurologic changes may occur which are similar
1o, but less severe than those found in permicious anerma The etiology
of these conditions 15 nat fully understood, but 1 all of them gastro-
testinal disturbances and voluminous frothy stools occur, resulting
mimpairment of vitarmn B, absorption 8 128

Vitamuin B, , administered parenterally tn doses larger than those
given n pernicious anemia, has been successfully used 1n the treat-
ment of these disorders # # 127 126 These disorders are characterized by
deficiencies of both folic acid and vitamin By, and both hemopoietic
agents have been used 1n their treatment ' The parenteral route has
been recommended as the most effective and practical for the adminis-
tration of vitammn B,, *° since gastrointestinal function 1s impaired

Oral doses of vitamin B,, however have been reported effective n
some cases 131 152
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Anenua of Pregnancy

In megaloblastic anemia of pregnancy, the blood and marrow
changes are usually very simular to those in pernictous anemia Lestons
of the spmal cord are absent, however, and achlorhydnia 1s not a con
sistent finding The onset of the anenua 15 usually 1n the third trimester
It has been observed most frequently 1n women whose diets have been
deficient, but does occur 1n women on apparently adequate diets often
enough to raise some doubts as to 1ts dietary origin

This anemua 1s far more serious than the iron deficiency anemia of
pregnancy or the physiologic anemuia due to increased plasma volume
The megaloblastic anemma occurs far less frequently than the other
two types There 15, however, evidence that cases of hypochromyc ane
mua m malnourished women may be accompanied by a macrocytosis
due to vitamun By, deficiency In one study of 100 anemic pregnant
patients, living under depressed economic condrttons with poor nutrt
tion, 11 had hyperchromic macrocytic anenua, 30 had hypochromic
microcytic anemsa, and 59 had hypochromic anemia accompanied by
macrocytoss Though typical megaloblasts were found in only a few
of these cases, the bone marrow was hyperplastic and contamed grant
stab cells and grant myelocytes In most of the patients who developed
this dimorphic anemia, the diet was protem deficient, and both the
serum 1ron and vitamin By, concentrations were Jow The vitamin Bp
levels, in fact, approached those 1n patients with megaloblastic anemia
The authors suggest that the typical morphologic prcture of megalo
blastic anemia farled to develop mn these patients only because of the
concomitant tron deficiency 133

Vitamumn By, admimstered alone has produced striking hemopoietic
responses 1n cases of megaloblastic anemsa of pregnancy associated
with nutritional deficiency 131 1 It has also been effective mn combina
tion wath ascorbic acid, which has proved meffective alone *** Folic
acid has been more consistently effective than vitamin By, 1 How
cver, even when folic acid defictency 15 the chief causative factor,
vitamun B, may enhance response to folie acid therapy and hasten
recovery

NEUROLOGIC DISORDERS

Because the ncurologic mamfestations of pernicious aneria frequently
respond dramatically to vitamin B, many investigators have treated
other neurologic disorders with this vitamun Thus far, vitamin B, has
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proved useful in the trextment of severtl neuropathes, meluding tri-
gemnal neuralgra postherpetic neuralgiy, dinbetic neurtss, and other
pamful syndromes of obscure etiology  The results, though difficult
to evaluate because of the subjective nature of the symptoms, were
prompt and defimte enough 1n some nstances to indicate that the
vitamin has a direct action on nerve tissuc

Neurologic Complications of Per Anerma

From 70 to 95 per cent of patients with pernicious anemtr mamfest
varying degrees of neurologic involvement 13 The symptoms are pr
manly those of sensory tricts and nerves Peripheral nerve degenert
tion causes numbness and tinghng, and sometimes hy peresthesia of
the soles of the feet Damage to the posterior and lateral columns of
the spinal cord can cause ataxia, absence of reflexes, and incoordma
tion Changes in motor nerves, which are now rare, can cause paralysts
and muscular atrophy

Mental changes also occur 1n many patients These include irrit1-
bility, impaired concentration, dullness, drowsiness, and depression
It has been pointed out n this connection that cerebral s well as
spinal Iesions accompany pernicious anemia, but are often unrecog-
nized The end result, if treatment 15 madequate, may be a severe
dementia *° Cerebral symptoms may precede the appearance of ane
mia or of spinal or peripheral nerve involvement

Vitamin B, 1s essential for the prevention and treatment of the
neurologic and mental complications of pernicious anemia Prompt
improvement occurs and complete relief can eventually be obtamned
with mtensive vitamun B, therapy, except when treatment has been
delayed until irreversible changes have taken place Adequate vitamin
B, maintenance therapy also will prevent neurologic relapse ¢ # 87

In connection with the neurologic mamfestations of pernicious
anema, 1t should be emphasized that folic actd not only 1s less effective
hemopotetically 1n pernicious anerma than liver extract or vitimin
B, , but 1t also fails completely to alleviate or prevent the neurologic
complications An even more important consideration 1s that the
transitory hemoporetic effect of folic acid therapy may dangerously
mask progression of the disease It has become increasingly common
to find pernicious anema patients who, having been treated with folic
acid alone or 1n conjunction with nsufficient vitamin By, show a tem
porarily satisfactory hematologic response but then suddenly develop
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severe neurologic symptoms ® It has been suggested that by stimu
lating hemoporests when an acute vitamun By, deficiency exsts, folic
acid further depletes the body of vitamin By, thus leading to severe
neurologic damage 4! Because of this hazard, vitamin By, m ade
quate dosage should be the inttial therapy whenever doubts exist about
the etiology of 2 megaloblastic anemia

Diabetic Neuropathy

Varying degrees of neural ivolvement were frequently found in
patients with diabetes mellitus Changes 1n peripheral nerves as well
as 1 the autonomuc and central nervous systems may develop when
the disease 1s madequately controlled The pathogenesis of these
neuropathies 1s not clear 1t has been suggested that they may result
from the primary metabolic disturbance characteristic of the disease
or from obliterative changes i the vasa nervorum, or possibly from
both these factors 4 Nutritional deficiency has also been suggested as
a cause 4 In this connection 1t 1s of mterest to note that urinary excre
tion tests of vitarmn By, have demonstrated poor absorption of vita
min By, in many diabetics, % and 1t has also been noted that some
patients are more sensitwve to msulin after taking vitammn B,, ** These
observations may account for the fact that vitamm By, 1n large doses
15 often effective 1 treatment of the neurologic disturbances accom
panying diabetes 4719 These mnclude polyneuritis,}¥” ataxia,'** pares
thesias, ™ and nocturnal diarrhea 19 42 15 Impaired vibratory senlslt:
also has been reported to improve after treatment with vitamun B,

Trigemunal Neuralgia

Vitamn By, administered parenterally n large doses promptly Isl
hieves trigeminal nevralga 1n a significant proportion of patients
Complete relief of pain has occurred,* 15* lasting m some cases for s
long as 8 months ™ In some patients who have undergone nerve
block or extirpation procedures pam relief has not occurred as
promptly, but ultimate results have been equally good ™ ** Such
results suggest that treatment with vitamin B, 1s advisable n patients
Mthtngemmalneuralgxabef'oremoredrastlcproceduresareattcmpted

Herpetic Neuralgia

Large mtramuscular myections of vitamun B, have alleviated the
./ severe pam of herpes zoster 1 some cases which were resistant to
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other forms of therapy ™ 1% In certain patients, pan has disappeared
within 24 hours, and the Iesions have cleared within 48 hours * In one
case severe itching was alleviated by vitanun By, therapy

Muluple Sclerosis

Because of the efficacy of vitamin B, 1n preventing or reversing the
demyelinizing effects of permcious anema, treatment with massive
doses of the vitamin has been tried 1n many cases of multiple sclerosis
The results have been vanable, moreover, the spontancous remissions
charactenistic of the disease make the results difficult to evaluate
Strikang benefit was observed after very large doses of vitamin B, in
a few patients with epileptiform seizures, and difficulties 1n speech,
swallowing and walking In some patients defimite tmprovement has
been observed, even to the point of rehabilitation % In other patients
the improvements were only of a subjective nature, consisting prin
caipally of increased appetite and sense of well being 0 16

A 1.

N, t,
A Neur

P

Vitarmin B, has been used with benefit in various neuropathies
which have been resistant to other therapy 121% The data on 1ts use
n many of these syndromes, though too scanty at present to permut
defimte conclusions regarding 1ts efficacy, indicate promising areas
for further investigation

Vitamn B, has been used with good results by several investigators
1n the treatment of syndromes accompanying alcoholism Korsakoff s
psychosis was extremely responsive to treatment with vitamin B; ma
small group of patients' and a few patients with delirium tremens
were also successfully treated = Several groups of patients with alco-
holic neuritis have obtained prompt relief of pain after myections of
vitamin B,, 1%-169

Other painful neuritic syndromes have also been reported to re-
spond to very large doses of vitarmn B, These include radiculitis 15
neunttis of the crantal nerves,™® and penipheral neuritis 2 10 In the
symptomatic treatment of peripheral neuritis 1t was found that only
the pain which arose from pathologic involvement of the entire sen-
sory neuron including the ganghon cells, was ameliorated by vitamin
By, therapy 17

It has been reported that vitamin By, large doses (1,000 micro
grams per week) 1s effective 1n relieving the neunitic pain which may
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accompany arthnitis,'™ particularly when the symptoms are radic
1n origin ¥ It has also been recommended for the treatment of
nutnitional deficiency or anemua which may accompany arthritis !

Unconfirmed reports indicate the possibility of benefit from-
mun By, m other neuropathies Parenteral admunistration of 1
doses over long periods has apparently resulted 1n amelioratio
regression of some cases of neuroblastoma n children % There |
also been reports of prevention or alleviation of paratysis by vitc
B;. 1n poliomyelitis 172,278

LiVER DISORDERS

Numerous ammal studies have indicated that vitamin B, has 2
tectwve effect on the liver during certam types of dietary deficienc
duning intake of toxic substances Rats on an unsupplemented
det, for example, developed fatty Livers which could be at feast
tially prevented by supplementation with methionme, choline or*
mun By, ¥ Fatty hivers were also prevented m alcohol mtovicated
by daily doses of the vitamin ¥ Protecttve results were evén T
strikingly demonstrated when two groups of rats were fed a cys
free dret, with vitammn B;. supplementation m only one group
unsupplemented group developed, within a year, severe lver char
neluding focal necrosis, fatty metamorphosts, cirrhosis, duct hy
plasta or cysts The group recetving vitamun By, on the other h
showed evidence of hiver disease only after two years, and even
the lestons were mimimal 7 That vitamun B, may affect liver reget
tion after injury was mndicated by another study in which rats defic
1 riboflavin or vitamm By, or given supplements of these vitan
were subjected to partial hepatectomy A higher mortality rate
more hmuted regeneration occurred n the vitamm B, deficient
than 1 the vitanun B; supplemented, riboflavin defictent, or cot
groups 180

Encouragng results have been reported with the use of Inel
tract’® or vitamun B, 1n clincal studies of hver disease The vitd
successfully reversed the fatal progress n all but the most adval
cases of wnfantile biliary cicrhosis 122 283 In patients with fatty nfi
ton associated with diabetes or chronic alcoholism, the tenderf
and excess volume of the liver receded rapidly following admmnt
tion of vitamun By, * In a preliminary mvestigation, vitamin B
added to the conventronal dietary treatment of a large grov]
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patients with viral hepatitis, who were compared with two control
groups The witarmin Byy-treated patients regained normal appetite
faster and Iiver size became normal more rapidly, serum bilirubin
values returned to normal m 10 wechs, compared to 18 and 24 weeks
in the other two groups, and the mean duration of illness was shortened
by one week 19 In a more recent study, 44 patients with viral hepatitis
were gnen only the conventional diet, while a similar group was given,
1n addition, vitamin By, and folic acid The results 1n the two groups
closely parallcled those of the carlier study ** Though not all mvestt

gators report success 1 the treatment of viral hepatitis with vitamin
B,; 1 results such as those described suggest that vitamn By, may be
a useful adjunct in therapy of hepatic disorders

Studies 1n patients have indicated that the metabolism of vitamin
By, 1s altered 1n both acute and chrome liver disease Marhed elevation
of the serum vitann By, levels has been found 1n several studies on
patients with Iner damage 17 %! As the patients improve chinically,
the serum vitamin B,, concentrations tend to return toward the nor-
mal range, and conversely, when patients 1n hepatic coma become
mornbund the serum vitamin B, levels become more abnormal 92 In
hepatic coma levels of from 30 to 40 times normal were found 1 In
viral hepatitis the serum concentrations have ranged as high as 20
times the usual values ¥ In alcoholic cirrhosis the elevation has been
3 to 8 imes normal ' It has been suggested that the reason for the
elevated serum Jevels 1s the release of the vitaimun by damaged hver
cells 1% 191 | owered uptake by damaged Iner cells, as demonstrated
by studies with radioactive vitamin B,'* may also contribute to the
elevated serum levels
The binding of vitamin B,, by the serum m hiver disease, as well as

the total quantity present, varies with the nature of the disorder It has
been found that patients with acute inflammation and necrosis have
Tugh levels of the free vitamn®®! ¥ while patients with chronic liver
nvolvement have high levels of the bound vitamin It 15 believed
that the increase sn bound vitamun 1n such cases may be due to the
production of abnormal amounts of binding substance by the dam-
aged liver " It has been postulated that much of the vitamn found 1n
the serum 1n such cases may be abnormal and thus phystologically
inactive and that the body tissues mught be relatively unsaturated
spite of the high serum levels Thus, a deficiency of physiologically
active vitamun B,, might exist even 1n the presence of the high serum
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levels This ts of 1nterest 1n view of the reports of benefit from vitamn
B, therapy 1n Liver disease 184,185

Since the metabolism of vitamin By, 1s changed 1n hiver disease, i
has been suggested that such alterations might assist i evaluating the
clinical status of patients 193 % In a study of 3 normal subjects, and of
20 patients, 13 of whom had liver disorders, the normal subjects ex
creted between 24 and 40 mucrograms of vitamun By, tn exght hours fot
lowmng a 50 microgram mtramuscular load dose, but none of the
patients except some who were convalescing from liver disorders ex
creted more than 10 micrograms In view of these findings, the authors
suggest that increased vitamun B, excretion after a load dose might
ndicate that the liver had recovered from damage and no longer
needed icreased amounts of vitamm B, for normal metabolic actvity
It1s also suggested that the excretion following a load dose may aldin
detecting the extent of liver damage and the progress of convales
cence ** In line with this, 1t has been suggested®® that the changes
serum binding capacity which characterize some types of liver disease
may also help 1n evaluating the clinical status or 1 differenhating
various types of liver mvolvement In mfectious hepatitis and 1
homologous serum jaundice, for example, binding capacities wer
found to be very low during the pertod of hyperbihirubinema, but rose
during convalescence In cirrhosts, however, the binding capacity de
creased little or not at all Moreover, the total serum levels were
generally lower m cirrhosts than m hepatitis The authors suggest ‘hﬂd‘
these differences might be employed 1 conjunction with the standar
tests of liver function to ard i the differential dragnosis of these Iner
disorders

SKIN DISORDERS

Several investigators have reported that vitamin By, given pasenterally
1 large doses, exerts a beneficial effect on some skin disorders

Lupus Erythematosus

Investigators have reported varying results with the use of vu(z;m:}
B, 1n the treatment of lupus erythematosus Ina prelminary Sty %
3 patients with chronc discord and one with subacute dissemina "
lupus erythematosus, good response mn clearmng of the skin Iestons \Vn
obtained with mtramuscular injection of small doses, and fuﬂher!d
vestigation with larger doses was recommended * In another st y
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complete clearing of the skin lesions m 3 patients who had failed to
respond to other therapy was reported following 12 semi weekly injec-
tions of 1,000 micrograms of vitamin By, 1%

Inastudy of 17 patients with chronic discoid lupus erythematosus,
intramuscular injectrons of 1,000 micrograms three times weckly gave
varying responses In one patient the lesions cleared almost com-
pletely, 2 were much mmproved and 2 were shghtly improved In 9
patients there was no change 1n the lesions and 1 3 the condrtion
became worse, necessitating a change of treatment 7

In another study 1t was rcported that discoid as well as dissem-
wmated lesions responded even to small doses of vitamin B,, Healing
occurred without new pigmentation, scarning, or atrophy, but atrophy
already present could not be resersed **

Seborrheic Dermatitis

In 16 of 36 patients with scborrheic dermatitis given supplemental
treatment with intramuscular vitamin By, great improvement oc-
curred, and moderate improvement was observed in 16 others The
few relapses which took place responded to further therapy Other
metabolic, endocrine or nutritional therapy was prescribed as
needed and foci of mfection were treated with sulfonamides or pem
calln The investigators behieved the favorable results obtamned with

vitamin By, were based on the possible nutritional onigin of this skin
disorder 1

Other Dermatoses

In a study of the use of mtramuscular vitammn B,, 1n various shin
disorders,™ substantial improvement was noted 1 6 out of 10 pa
tients with atopic dermatitis, m all of 6 with chronic contact derma-
titis and 1n 9 out of 10 with chrome urticana In 2 patients with
dermatitis herpetiformis, however vitamin B, was meflective

Some patients with skin mamifestations of drug reactrons have
benefited from the adminstration of vitamm B, Skin lestons and
pruntus caused by therapeutic admimistration of gold salts have been
alleviated or prevented by vitamin By, ! In a recent study of various
dermatoses of allergic etiology 1t was reported that in all of 5 patients
taking penicillin streptomycin njections and n all of 4 using 10dine
topically dermatitis healed after vitamin B, therapy Eight of these
Patients were able to continue the offending medication 02
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Several mmvestigators have reported that shin lestons, as well as th
neurologic symptoms, of patients with herpes zoster were tmproved
by vitamn By, therapy **>%? It has been reported that vitamu By,
admumstered parenterally caused a favorable result 1 31 out of 35
patients with xanthelasma 203

In a prelimimary study of the treatment of patients with long
standmg psor1asis, large intramuscular njections of vitamun By, pro
duced mvolution of lestons 1 11, 75 to 80 per cent improvement n 10,
gradual improvement m 6, temporary improvement i 5, and no 1m
provement 1n 2 patients "% Some confirmation of these results s pro-
vided by a report on 17 resistant cases of psoriasss m which vitamin
B, caused sustamed improvement n 9, some 1mprovement 11 3, and
no improvement in 5 2%

ENDOCRINE DISTURBANCES

Studies 1n antmals have indicated that an mcreased vitamun intaké 15
beneficial m certam hypohormonal or hyperhormonal states For
example, supplements of vitamin By, enabled rats to withstand the
effects of large doses of cortisone, thyroid, throuracil, and drethylstl
bestrol, as well as the stress of adrenalectomy and thyroparathyroid
ectomy

‘The reason for such beneficial effects 1s not completely nnderstoodd
It has been suggested, however, that the improved appehte and foo
utilization accompanying the increased vitamum mtake may have beelt:
responsible, a hypothesis which 1s borne out by the fact that suc
effects occurred only when unlimited food was avaifable **

It has been postulated that durmg hyperhormonal sates, add
tional vitamuns are needed to detoxify or elmmate the excess 111::;i
mone In hormonal deficiency states, on the other hand, the mcreast
vitamun ntake mught permit metabolic reactions to proceed at an
1mproved rate n spite of the deficiency 2%

One mteresting paradox has been noted 1n this connection 1418
commonly thought that the metabolic rate determimnes the requie
ments for the B vitamns Thus, n states charactenzed by 2 redu
metabolism, the need for these vitamuns should be less Neverthclefss;
1t has been poted that m hypothyroidism and diabetes melhtzs, 0!
example, beneficial effects have followed their admunistration .

Such observations have led to speculation as to whether or no
vitamun B, plays a part n the functioning of the endocrine systers
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Adrenal Function

On the basts of obsernvations made on patients with pernicious
anemia 1t has been suggested®™ that a deficiency of vitamin B,, might
Jead to functional impairment of the adrenal cortex or the anterior
lobe of the pitutary gland, esther as a result of the general debrlitating
effect of the deficiency or because vitamin By, 15 actually necessary for
the proper functioming of the glands If vitamin By, 18 necessary for
proper adrenal function 1t 1s possible that a metabohic antagomst to
vitamin B; mught induce adrenocortical insufficiency Mamifestations
of adrenal insufficicncy were reported to occur more often mn perni-
cious anemia patients than in those with comparable degrees of anc-
mia due to loss of blood 2 In a recent study, however,* no evidence
was found that adrenocortical function or steroid metabolism was
impaired 1n 8 patients with pernicious ancmma 1n relapse

Thyroid Function

Anemia due to endocrine deficiency 1s most common in association
with hypothyroidism Ancnua also accompanies insufficiency of the
anterior pitwitary and of the adrenal cortex In these ancmuas, the
bone marrow 1s somewhat hypoplastic  Although the anemia asso-
cated with severe hypothyroidism 1s usually hypochromic, macro-
cytic anemia has also been observed and these anemuas clearly repre-
sent deficiencies of iron and vitamin B, superimposed on thyroid defi-
cency Thyroid deficiency alone may limit the rate of hemopoiesis
The treatment of the mild anemia of endocrine disorders, however, 1s
largely ncidental to the management of the conditions themselves

Inhumans 1t has been noted that patients suffering from pernicious
anemia comphcated by severe hypothyroidism may require higher
dosages of thyroid extract when they are receiving vitamin By, In
some such cases the dosage had to be doubled to effect a normal
metabolic rate 2** Because of this observation 1t has been postulated
that vitamun B, has antithyrotoxic effects and therefore might be a
useful adjunct 1n the treatment of thyrotoxicosis *° However, further
Investigation 1s necessary to test the validity of this tdea

Diabetie Retinopathy

The ocular complications of diabetes have a definite relationship
to the duration of the disease and to 1ts control While the pathogen
esis of these lesions 15 not yet understood, recent studies on vitamin
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B,, and diabetic retmopathy have thrown some light on the etiology
of this complication ' Some association has been mndicated between
adrenocortical function, vitamin B,., and diabetic retinopathy De-
creased adrenocortical function, as measured by responsiveness to
corticotropin, was found 1n diabetic patients without retopathy,
while those with retinopathy had normal or mereased function ** A
relationship between retinopathy and Kimmelstiel Wilson lestons has
been indicated by studies which showed that at autopsy 80 to 90 per
cent of diabetic patients with nephropathy also had retimopathy, and
about 50 per cent of those with symptoms of retinopathy proved at
autopsy to have kidney lesions #2

Sice study 1n humans showed that the urmary excretton of vita
min By, given intramuscularly was much less from diabetic patients
than 1t was from normal subjects,?* 1t was thought that a relationship
might exist between the amount of vitamun B,. excreted in the unue
of diabetic patients and the presence or absence of retmopathy To
test this hypothesis, 50 micrograms of vitammn B,, was given to 3
diabetic patients, 22 with and 13 without retinopathy, and to 6 health);
persons Diabetic patients with retinopathy excreted an average o
approximately 19 mucrograms of vitamimn B, 1n eight hours, thoscI
without retinopathy an average of only 4 2 micrograms, and norn;:
control subjects an average of 9 6 micrograms These differences o
tween patients with and without retinopathy were statistically sign
cant, but the authors were unable to explam their meaning, furthet
more no correlation was found between the severity of the rchnop;
athy and the vitamun B, excretion #1% Depression of adrenocxmlc;l
function 1n diabetic patients with retinopathy by admunstmu?‘r:‘AS
testosterone caused a decrease 1 thewr excretion of vitamun By
a result of such studies 1t has been suggested that excessive adrem’n
cortical function and a deficiency of vitamun B, may be mvolied !
Kimmelstiel-Wilson and retinopathic lesions 145 "

Of nterest 1n connection with the relationship of vitamin Bu. "
complications of diabetes, such as diabetic retinopathy, are studles;)-
ammals indicating that vitamin By, 15 involved 1n carbohydrate mﬂ;: .
ohsm In rats, vitamin B,, deficiency causes hyperglycema whicl .
corrected by admumstration of the vitamin Moreover, CO“‘”‘I‘;
mduced hyperglycemia 1s accompaned by destruction of vxtamllﬂ ci’
binding substances 1n muscle, and an elevated vitamin By, serum e '
Whether this has any connection with the apparent adrenal hype
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activity and anereased excretion of the vitamin found i pattents with
retinopathy has not yet been determined

CLINICAL INDICATIONS FOR DIETARY SUPPLEMENTATION

Nutntional disorders may result from any of the following factors
poor dretary mntake, poor absorption, metabolic disturbances leading
to nausea, vomiting diarrhea, and increased metabolism, and stress
conditions such as severe or prolonged infection, 1njury, or surgery,
particularly surgery of the gastromtestinal tract It 1s well established
that vitarmin supplementatton 1s beneficial 1n such conditions and that
vitanun B,, plays an important role 1n such supplementation **

Retarded Grow th

Since large scale depletion studies are usually not conducted
human beings, the most sigmificant findings are evident 1n infants or
chuldren who are deprived of ammal protemn for prolonged periods
because of inadequate dict or who are unable to asstmilate vitamin By,
because of illness

Early controlled studies on oral admimstration of vitamin By, to
undernounished children with growth failure showed that statistically
sigmficant growth increases occurred 1n the treated chuldren 1030
Later studies on a large group of underweight Itahan children who
were eating diets low 1n ammal protein also showed that those recev-
ingsupplements of vitamin By, gained more werght than the controls ¢
These findings are supported by other controlled studies *1%-#2! Uncon-
trolled studies i malnounished children have also indicated beneficial
effects, but results i these groups are, of course, difficult to evalu
ate #2233 Although these studies in general show a growth effect 1n
malnounshed children with retarded growth, no beneficial effect was
demonstrated 1n other controlled studies 47

‘When normally nourished but chronically i1l children recetved vita
min supplements including vitamn B,, their rate of growth was sig-
wficantly greater than that of the controls 1* 1 Beneficial effects
includmg tcreases 1n weight and improved blood protein levels, were
also observed i acutely1ll children with respiratory and cardiovascular
disease following adminstration of vitamun By, and liver extract 2%
These results on sick children 1ndicate that the need fot vitamn By,
like the need for other vitamuns, may be mcreased during 1llness

Because many studies indicate increased growth n children fol
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lowing vitamun By, therapy, it has been suggested that the vitamum may
partieipate m some fundamental metabolic growth regulating mech
ansm 2 It must be emphasized, however, that most of these studies
showed a beneficial effect of vitamin By, on growth only m pootly
nounished children Further extenstve mvestigation 1s necessary before
defintte conclusions can be reached

Vitamun B,, has produced beneficial effects on anorexia i cluldren
Increased appetite has been reported m two groups of healthy, but
anorectic, children given supplemental vitamun By, *! 2 Inastudyof
underweight children, 114 of 145 showed a marked increasenappetite,
which was reflected 1n an mncrease 1n rate of weight gam B

Pregnancy

Several studies mdicate that an ncreased need for vitamn By may
exist during pregnancy, possibly because Jarge amounts of the vitamin
are needed for growth and blood formation mn the fetus A compara
tive study m pregnant and nonpregnant women indicates that the
absorption of vitamun B,, from the intestine may be 1ncreased dum%
pregnancy 2* That this mcreased absorption may be a mechanism ©
compensation for the depletion of the mother’s vitamin By S“’WSB‘S
suggested by several studies which show that maternal wi&;ﬂnﬂ u
serum Jevels progressively decrease during pregnancy 139 234230 As5ays
of the serum obtamed from 502 women at various stages ofprcgnar;:y
showed an unmstakable tendency for a decrease of the Vl'aml“t u
serum level with the progress of pregnancy Even durmg the ﬁrS; frolr
mester the average value was below that previously establishet o
normal males and nonpregnant females ** A study of pregnant W?m .
during the second and thurd trimester ndicates that the serum e;lﬂl "
of vitamn B, may decrease to levels comparable to those fo;ﬂ 5
pernicious anemra 2% A study made dunng the third trimester owed
that normal or low vitamm By, serum levels progresslvely decreasf
until after deltvery, when they rose agaw *** 42

In another study vitamin B,_ serum Jevels were determne mmc
mothers and nfants at the time of delivery ** It was found that :
vitammn By, serum level of the maternal blood was considerably 1‘“‘“
than that of nonpregnant women of comparable age 1t was also low:e
than the vitamun By, level 1n the fetal cord blood These results :;CIS
confirmed by a study of 96 pawed serum samples taken from motne
and nfants at delivery which showed that the average serum Vi
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B,; concentration 1n the infant was about twice that in the mother In
some cases the infant’s vitamin By, scrum concentration was six times
that of the mother ¢ These studies suggest the possible need for sup-
plementary vitamun B, during pregnancy even in the absence of frank
macrocytic anemia

Several animal studies provide evidence that vitamin By, 15 neces
sary for the proper growth and development of the fetus Deprivation
of vitamun By, m female rats, for example, throughout the period of
mating and gestation, resulted 1n weak, defective, underweight off
sprng Developmental defects were noted 1 the heart and lidneys,
and 1n the spleen the reticular cells were large, densely chromatic and
pyknotic Vascular blocks with passive congestion, especially in the
Iiver, were observed * In a study on a different strain of rats, the con
gemtal anomalies resulting from vitamn By, deficiency took the form
of hydrocephalus or defects 1n eye and bone development **

While 1t 15 difficult to apply the results of these studies to human
bengs, they suggest the need for further studies on the effect of vita
min By, on the fetus, particularly since at has been established that
maternal vitamin B,y serum levels are frequently lowered in pregnancy

Climeal Indications in Genatric Patients

Vitamn deficiencies may occur in the lderly patient when, because
of poor dentition, poserty, indifference or chronic gastritis, an made-
quate diet 1s taken 1 Even when their diet 1s normal, however, elderly
people frequently have spectal nutritional problems because of the
phystologic changes which accompany aging ** Improvement in the
status of genatnc patients following the adminstration of vitamun By,
alone or 1n combnation with other vitamuns has been reported 2 22

One physiologic change observed 1n older persons 1s a decreased
capacity of the gastric juice to bind vitamin By, ** %5 Achlorhydna
and hypochlothydnia are also found 1n the aged and 1t 1s probable
that vitamun B, deficiency due to poor absorption may occur with
some frequency 1 the aged *¢ Thus 1s consistent with the observation
that older people absorb orally adminstered vitamin By, less readily
than do younger persons Inarecent study, a group of persons between
20 and 40 years of age all showed a significant increase 1n the serum
vitanun By, level after a large oral dose, while only 6 out of 18 mn the
group between 60 and 90 years of age showed a comparable increase

Decreased absorption of orally administered vitamin By, 1n older
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persons results 1n lower blood levels of the vitamun®? and probablym
lower tissue levels < Assays of serum samples from randomly selected
populations of different age groups show that the vitammn By, serum
content decreases with advancing age #° In a group of old mdmviduals
on a satisfactory diet containing adequate vitamn B, , the mean serum
vitamm By, level was significantly lower than the mean serum level
found n a group of younger mdividuals on a normal diet* Ina
study of five groups of apparently healthy subjects, composed of 2
total of 528 mndividuals ranging i age from 12 to 94, 1t was found that
the mean serum vitamin By, Jevels 1n each group showed an almost
umform gradual declne with advancmg age Low serum vitamun By
levels were found more frequently 1 petsons over 50 years old thanin
younger persons *® That the tissue levels as well as the blood levels of
vitamin By, 1n older persons are decreased 15 indicated by studies
which show that more injected vitamm By, 1s retaned by older than by
younger petsons, mdicating less vitamin B;, saturation n the tissues
of the former ¢

In a discussion of the nutritional rehabilitation of the elderly
patient undergomg surgery, one investigator has noted that subclinical
vitammin deficiencies are common among this group because of ano-
rexia, lack of balanced diet, mfection, mtestmal disorders and fong
Hlnesses Therefore vitamun B,, was suggested as an adjunct to thera;g
1 the elderly patient undergoing operation or any other severe stress

Stress

The findings of several mnvestigators have suggested that the need
for vitamun B,, during periods of stress may be increased beyond the
amount supphed by the diet For example, increased vigor and sense
of well-beng have frequently becn observed m patients with a variely
of 1linesses who have been treated with vitamun By, even when 10
direct effect upon the disease was apparent 157 #5153 In children, the
most strsking growth mcrements have followed vitamun By, therapy 12
those who were undersized because of previous 1llness or 1nadequaté
numnon 216 217 228 230

In ine with these observations, the suggestion has been made that
patients with sllness or trauma, as well as those depleted nutritionally,
be given supplemental vitamin By, #%¢ It has been pointed out 1 1his
connection that during severe illness, following burns, after radiation
myury, or 1n certaw pathologic states, hemopoiesis may be depress
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and enzyme activity may be disturbed Since vitamin By, 1s involved 1n
normal hemopoiesis and probably 1n some enzymatic processes, its
regular adminstration, along with folic acid, has been recommended
as part of the dietary supplements used in hospitals when the diet
mtak e 1s hrmuted ¢
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glycine invovo_Arch Brochem & BiopY!
34 467473 Feb 1955

feo]



23 Younr, R J Noms L. C. and Heuscr
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cursors of cholne and methionine J A
trition 53 233248 June 1954

24 Gills M B and Nomns L. C. Methyla
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bolic action of cortisone Proc Soc Ex
per Biol & Med 82 6566 Jan 1953

41 knoebel L.k and Black A Thenflu
ence of vitamin By and antibiotics on
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2,19%6

70 hrevans J R Conley C. L. and Bar
rows C R Jr Observations on the
absorption and excretion of vitamun By,
Bull Johns Hophins Hosp 88 $68-569
June 1951 (1n Soc Proc)

71 Henle R W Welch, A D Scharf V
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tions on the absorption utilization and
excretion of vitamin By, J Lab & Ciin
Med 38 84-94 July 1951

Conley C. L.and krevans J R New
developments in the diagnosts and treat
ment of pernicious anema Ann Int
AMed 43 758-766 Oct 1955
Bedford, P D Sude-effects of a prepara
nonof vitamin By, Brir M J 1 690691
March 29 1952
Noren, B Allerpicreactionsin parenteral
hver therapy and vitamen By, Acta med
Scandinav 137 48-65 1950
Castle W B Present status of the etiol
ogy of pernicious ancmua Ann Int Med
3471033-1106 May 1951
Campbell D C, Hall B E.and Morgan
E.H Oral adminsstration of vitamin B,
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92 Rewsner, E H, Jr, Wener L Schttone

M T and Henck, B A Oral treatment
of pernicious anemua with wvitanun By,
without intrinsic factor, New England J
Med 253 502-506 Sept 22 195

93 Unglaub, W G and Goldemith G A.

Oral vitarun By, 1n the treatment of mac
Tocyic aneomas Sowh M J 48 261-
26% March 1955

94 MacDonald R M Ingelfinger F J and

Belding H W Late effects of fotal gas-
trectomy i man Ney England J Med
237 887-896, Dec 11 1947

95 Blake J and Rechnitzer P A The he

matological and putritional effects of
gastric operations Quart J Med 22
418437 Oct 1953

96 MacLean, I D and Sundberg R D

Incidence of megaloblastic anemua after
total gastrectomy New England J Med
254 885-893, May 10, 1956

97 Huchcock C R Maclean, L D and

Sullivan, W A The secretory and ciin
1cal aspects of achlorbydna and gastric
atrophy as precursors of gastrc cancer,
J Naf Cancer Inst 18 795-811 June
1957

98 Pitney, W R andBeard M F Vitamn

By, deficiency followiag tatal gastree
tomy AMA Arch Int Med 95 591~
593, Apni 1955

99 Swendseid M E Halsted,J A Drenuck,

E and Gasster, M Absorption of vita
min By, as measured by fecal excretion of
cabalt®® labelled vitanun By, n felation
to Castle s intnnsic factor Western So-
ciety for Clincal Research Seventh An
pudl Meeting Jan 29-30 1954, p 30

100 Harvey J C The vitamin By, deficency

101

102

10

(=

104

105

106

107

108

103

110

1

112

Paulson M and Harvey J C. Hematol
ogicalal aft f&ml
evolutionary sequences over a decade,

J 4 M.A 156 15561560 Dec 25 1954

Bastrup Madsen P Noa anaenuc neur
opathy caused by deficiency of the anty
perucious agaenua principle follovang
subtotal gastrectomy Acta med Sean
dmav 147 399-404 1954

Halsted J A Megaloblastic anemia
assocrated with surgically produced gas-
tromtestinal abnormaiities Caltforma
Med 83 212-217, Sept 1955

Brintnall E S Daum K Hickey R C

Tidrck R T and Wickstrom™ A P

Total gastrectomy an evaluation J In
ternat Coll Surgeons 25 409420 Apnl
1956

Goldhamer § M Permctous anaerua
syndrome 1n gastrectormized paticats
Surjg Gynee & Obst 57 257260 Avg
193

Gordon N § and Japa J Macrocytic
anaemia following gastro-enterostomy
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114 Wokes F Badenoch J and Sinclaw
H M Human dietary deficiency of vita
min By Am J Chn Nutrition 3 375~
382, Sept ~Oct 1955

115 Wokes F Nutrition and vitamin B,y
Lancet 2 1343 Dec 24 1955 (in Letters
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J Ophth 38 53-59 July 1954

146 Rali E P Barbosa F X Dumm
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156 Jolles k. E  Herpes zoster treated vath
vitamin By Brit M J 1 166-167, Jan
15, 1955 (1n Correspondence)
Leitch G B Vitamn B, in massive dos
ages for herpetic lesions a preliminary
report Northyest Med 52 291-292, April
1953
158 Howard C Laver extract for herpetic
pam Lancet2 242 Avg 2 1952
159 levin N§ B menmhgl,é;ln ncurx;;)-;n’:-
tabolssm (prelumparyc repo!
J Digest PDI: 22 96-57 Apnl 1955
160 Lereboullet J and Pluvinage R Useof
vitamnt By, 11 neurology J A MA 148
667, Feb 23 1952 (in Foreign Letters
Pars)
161 Booth C B Lawyer T Jr and von
Storch T J C Vitamun By;m the treat
‘ment of multiple sclerosis J 4 M.A 141
894 Qct 27 1951 (un Correspondence)
Schmudt W and Winter H Prelms
nary results with a hugh dosage vitamun
(docrgram 1000) [in Ger

153

157

162

148 Lueck, A G 2
complicating diabetes J Jowa M Soc
46 296-300 June 1956

149 Coste P D and Klinger R Useof mas
stve doses (500 to 1 000 meg ) of vitamn
B;, for various condittons present i dia
betic patients Policlinico (sez. prat ) 61
143-149, Feb 1 1954 (abstt JAM.A
155 781, June 19 1954)

B,
maa] Ther d Gegenw 93.265-261 July
1954 (abstr Schneiz med Wchnschr 85
137 Feb 5 1955)

163 Lereboullet, J and Pluvinage R Use of
massive doses of vitamun By 1 newrology
(1 000 micro, ranjection) Semaine
d kop Paris29 1845-1854 June 6 1953
(abstr J.A M.A 153 601 Oct 10 1953)
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164 Benbamasté J V. Vitamun By, 1n clinical
neurology (in Spanish] Prensa méd ar
gent 41 16661663 Junc 11 1954

165 Bacher K R Vitarmun By, for treatment
of aleoholic delinum  Deutsehe med
Wchnschr 79 19011903 Dec 17 1954
(abstr.d A M A 157 969 March 12,1955)

166 Menof P New treatment of poly
neunitis South African M J 24 T15-Ti7
Aug 26 1950 (abstr J A M A4 144 1521,
Dec. 23 19%0)

167 Menof P Role of vitamun B, in poly
neuntis fatty degeneration and permi
cious anaemfa South African Af J 25
394-399 Junc 9 1951 (abstr JAA A
147 91 Oct 20 1951)

168 Gorman, W I Alcoholic neuniis Ann
Int Med 37 566-573 Sept 1952,

169 Murphy G Aleoholicpolyneuriis treat
ment withvitamun By, [inSpantsh) Prensa
med argent 41 804-806 March19 1954

170 Levy T The use of vitamin By sn the

symptomatic treatment of peripheral neu

mf::thv prelimgnaryreport Tr Am Neu

rol A 75 267-270 Junc 1950

Natenshon A L. A new form of drug

therapy in the treatment of arthritis and

theumnatoid conditions  H isconsin A J

$3.223-225 Aprit 1954

Norcross B M Lockie L. M and Tal

bott, } H Osteoarthrius Gen Pracil

tioner 11°93-101 March 1955

Levy M D Management of chronic

anthtitis TexarStateJ Med 52 285-287

May 1956

Neuroblastoma J.4 M 4 159 393 Sept

24 1955 (i Foreign Letters England)

Daur W Vitamimn B,, 1n the treatment

of pchomlelms (in German} Munchen

med  Wehnschr 96 729-730 June 18

1954

Daur W Vitamin B, 1n the treatment

of potiomyelius (i German] Miinchen

med Wchnschr 98 1366 Oct 5 1956

Shils M E. and Stewart W B Devel

opment of portal fatty liver 1n rats on

corn diets response to agents
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Bennett, M A Hellerman J and Don
nelly A 3 Lancr lsions due to pro
longed feeding of & labile methyl free
diet and the protective influence of vita
mun By, Proc Am A Cancer Research
I 4-5 Apni 1954

Schweigert, B S Sched H E and
Downming M Liver changes 1a vitammn
B, and nboflavin-deficient rats before
and after partal hepatectomy dAm J
Physiol 178 338-340 Aug 1954

Ralh E.P Leshie S H Stueck G H
Jr Shorr H E Robson J S Clarke
D H and Laken B Course of cirrhoss
of liver 1n pauents treated with large
doses of Liver extract mtravenously Aed
ieine 28 301-332, June 11 1949

Sunder Rao A R hnshnaswamy Rao
S and Anderson R Kk Vitam By 1n
fantile eirthosss  Current Selence 20
4142, Feb 1951

Doraiswamy T R Nadu V R Lak
shminarayan Rao MV and Subrah
mamayan V. Vitamunt By in infantile
arthosis  Current Science 20 183 July
1951

Campbell R E and Prutt F W Vita
min By, in the treatment of viral hepatitis
a preliminary report Am J M Sc 224
252-262 Sept 1952

Campbell R E and Prutt F W The
effect of vitamin By, and folic acid 1o the
treatment of viral hepatits Am J A
Se 229 8-15 Jan 1955

Colwell A R Jr Occurrence of accu
mulation of fat 1n the hver and 1ts rela
tion to excess weight pain in patients con
valescing from viral hepatiis Ann Int
Med 41 963~979 Nov 1954

Stevenson T D and Beard M D
Observatons on the metabolism of vita
min By, 1n patients with liver disease
Clin Research Proc 4 144 April 1956
Jones P N and Mills E H Serum vi
tamin By, concentrations 1n liver discase
J Lab & Chn Med 46927 Dec 1955
(it Soc Proc)

Jones P N and Mills E H The effect

of liver disease on serum vitamun By,
35

Proc Soc Exper Biol & Med Freive
303 Feb 1954
Mallov § Effect of chronic ethanol in
toxication on Liver lipid content of rats
Proc _Soc Exper Biol & Med 88 246~
249 Feb 1955
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S

Chn I
T16-717 June 1956 (in Soc Proc)
Rachmiewitz M Aronovitch J and
Grossowicz N Serum concentrations
of vitarun By, 1n acute and chronue hver
discase J Lab & Clin Med 48 339-343
Sept 1956




191 Jones, P N Mills, E H and Capps

199

R B Theeffect ofliver disease on serum
vitamin By concentrations J Lab &
Chn Med 49 910-922 June 1957
Glass G BJ Ebin L M Boyd L J
apd Laughton R Hepatic uptake of
radiogctive vitamun By, i Liver disease
Federation Proc 15 74-75 March 1956
Davis, R L, Duvall R C and Chow,
B F Serum witamin By, level and bind
ng substance of tuberculons patients
with and withaut liver disease J Lab &
Chn Med 49 422-428 March 1557
Baker, H Pasher I, Dolger H P and
Sobotka H Vitamun By, excretion as
wdex of hepatic disorder Clin Chem 2
328-330 Oct 1956

Goldblatt, S Treatment of lupus ery
thematosus with vitamn B,y J Imest
Dermat 17 303-304 Dec 1951

Block M T Vitamm E 1n the treat
ment of diseases of the sk, Clin Med
60 31-34 Jan 1953

Marcus M D Coprad A H Jr and
Weiss R § Treatment of chrome dis
coid fupus erythematosus with large
doses of vitamin By, J Invest Dermar
21 75-77, Aug 1953 (in Prelimunary and
Short Reports)

Goldblatt § Cyanocobalamun {(vitamun
B,,) therapy of lupus erythematosus Tur
ther observations Aefa dermat venereol
33 216-235 1953

Andrews G C Post C F and Domon
kos, A N Scborrheic dermatitis Sup-
plemental treatment with vitanun By,
New York State J Med 50 1921-1925
Ang 15 1950

200 Simon § W Vitamun By, therapy

01

allergyand chromcdermatoses J Alfergy
22 183-185 March 1951

Krantz, ¥ C, Jr and Cary, C J The
Pharmacologic Principles of Medical
DPractice 3rd ed  Baliimore, The Wil
liams and Wilkins Company 1954, p
1038

202 Neber H The treatment of vanous skin

diseases particularly those of allerpe
etiology with vitamio B,y in German)
Munchen med Wehnschr 97 1102~1103
Aug 26 1955

203 Robmson R C V  Treatment of xan

thelasma with vitasmn By, J Jnvest Der
mat 24 111-113 Feb 1955
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Ruedemann, R , Jr  Treatment of psory
asis with large doses of vitamuin B, 1 100

g T AMA4
Arch &S)p;:v 69 738~739 June 1954 (it
Clmucal Notes New Instruments and
Techngues)

Rumbaud P Ravoire J and Rioux 1

Treatment of psoriasis with vitamun By,
n a dose of 1000 {1 French] Presse
méd 64 194, Feb 11956 (i Soc Proc)
Metes J Feng Y S L and Wilwerth
A The effects of endoenine 1mbal

ances on vitamin requirements 4m J
Chin Nutrition$ 381-392 July-Ang 1957
Strauss M B and Brokaw, R Adreno-
cortical function 1n permicious anemma
New EnglandJ Med 245 798-802 Nov
22,1951

Sandberg A A, Esk Nes K, Nelson
D H Palmer J G Cartwright G E
and Wintrobe M M Adrenocortical
function and metabolism of 17 hydroty

cor New
England J Med 251 169-174 July 29
1954

Nutriton Note The anti thyrotoxic ef
fects of vitamun By Am J Digest Dis
16 418 Nov 1949

Editonal Review Vitamun deficiencies 1n
patients wath diabetic senopathy Nutrl
tion Rev 13 74-76 March 1955 (abstr
J Am Dietet A 31 514 516 May1959)

Becker B Diabetec retmopathy  Ann
Int Med 31.273-289, Aug 1952
Friedepwald ] § Duabetic retinopathy
Am J Ophth 33 1187-1199 Aug 1950
Becker B Lang € A and Chow,B F
Vitamun By, excretion and diabeuic et
opathy Am J Chn Nutrinonl 417423
Sept-Oct 1953

Chow B F and Stone H H Therda
tionship of vitamit By to carbohydrate
metabolism and dizbetes mellitus Anmt ¥
Clin Nutrition$ 431-439 July-Aug 1957
Sebrell, W H Jr Adequate therapeutic
diets J Am Dietet A 30 1256-1259
Dec 1954 (in Current Comment)
Welzel N C Fargo W C Smuth {H'
and Helikson,J Growth faturel 0!
children as awomated with vitamin By
deficiency—response to oral therapy Sef
ence 11D 651-653 Dec 16 1949
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Wetzel N C. Hopwood H H Ruechle
M E. and Grueninger R M Growth
failure in school chuldren Futther studtes
of vitanun B,y dietary supplements Am
J Chn Autrinon 1 17-31 Sept-Oct
1952
Jolliffe N Recent advances in nutntion
of public health significance Metabolism
4 191-203 May 1955
Scumshaw N S and Guzmin M A
The effect of dietary supplementation
and the admumstration of witamin By,
and Aurcomycin on the growth of school
children, Nutrition Symposium Series
No 7 National Vitamin Foundation
Inc. New York 1953 pp 101-117
DeMezer, M B The effect of vitamun
By, inmalnounshed infants Arch argent
diat 3731 1952 (abste A MA Am
J Dis Child 86 674 Nov 1953)
Larcomb J W., Perry C. S and Peter
man, R A Dietary supplementation of
vitamin B,y in prepuberty school age chil
dren 1 Growth studies J Pediat 45
70-74 July 1954
Grump J and Tully R Theuse of par
tial vitamun supplements in the treatment
of growth failure in children, J Pediat
46 671-681 June 1955
Budault Activity of vitamun B,y given
onlly as a growth factor n the child
{in¥ rench) Concoursmed 73 3673-3674
Nov 3 1951
Scnmshaw N 5 Tandon, O B and
Pérez, C. Effect of vitamin B,, Aureo-
myan and peniciliin on growth of Guate
mzlan school children Federation Proc
15 572, March 1956
Patrick S J Some observations on the
metabolism of vitamin B,y by Jamaican
children J Nutrition 55 129-135 Jan
1955
Mackay 1 F § Patnick S J Stafford
D and Cleveland F S Jr The influ
ence of vitamuin B;, and Aurcomycm
upon the prowth of protein-deficient chil
dren,J Nutrition 59 155-170 May 1956
Campbell J A and McLaughlan J M
Vitamin B, and the growth of children
a review Camad M AJ T2 259-263
Feb 15 1955
Chow B F Sequelae to the admimstra
tion of vitamin By, to humans J Nutri
ion 43 323-343 Feb 1951
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Chow B F The rolc of vitamin By, tn
metabolism  South M J 45 604-612
July 1952

Mast A and Mon S Therapeutic ac
ity of liver extracts and vitamin By, in
children  Mineria pedat 5§ 290-291
April 30 1953 (abstr J A M A 153 1129
Nov 21 1953)

Kofman 1 General stimulating effect of
witamun By in pediatnies {in Spanish]
Semana méd 2 261-266 Aug 20 1953
hofman I Massive doses of vitamin Bya
for poor appetite 1n childhood [in Span
ish} Orientactionmed 2 1204-1210 Aug
27 1954

Gritunger U., Bamberger G and Pi¢
ning A The value of cytobion as an
appetite and stamuna raising agent [in
German)] Minchen med ¥ chnschr 98
55-57 Jan 13 1956

Hellegers A Okuda K Nesbit RE L

Jr Smith B W andChow B F Vita
min By, absorption 1n pregnancy and 1n
the newborn Am J Chin Nutnition 5
327-331 May-June 1957

Boger W P Wrght L D Back G D
nd Bayne G M~ Vitamin B,y correla
tion of serum concentration and preg
nancy Proc Soc Exper Biol & Med
92 140-143 1956

Baker H Erdberg R and Sobotka H

Vitarmn By, 11 serum and urine in preg
nancy Clin Chem 2 291 Aug 1956 (n
Soc Proc}

Okuda K Helliger A E and Chow
B F Vitamin B,, serum level and preg
nancy Am J Clin Nutrition 4 440-443
July~Aug 1956

Boger W P Bayne G M Wnght
L D and Beck' G D Differential
serum vitamin B, concentrations
mothers and infants New England J
Med 256 1085-1087 June6 1957

Jones C C Brown S O Richardson
L R and Sinclarr J G Tissue abnor
maltties 1n newborn rats from vitamn Byy
deficient mothers Proc Soc Exper Biol
& Med 90 135-140 1955

Grainger R B O Dell B L andHogan
A G Congenital malformations as e

lated to deficiencies of riboflavin and
vitamun B,; source of protem, calcium
to phosphorus ratio and skeletal phos

phorus metabolism J Nutrition 54 33~
48 Sept 1954



241 Machella T E Masked and obvious 248
vitamm deficiency states an older age
Pennsyhania M J 58 587-590 June 1955

242 Kaufman W The use of vitamn ther

apy to reverse certain concormutants of 24

aging J Am Geriatric Soc 3 927-936,

Nov 1955

Fabricant N D Genatric otolaryng

ology Am J M Sc 232 452-457 Oct

1956
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244 Chow B F Vitammn By, and aging
FederanionProc 13 453454 March1954
245 Chow B F The absorption of vitamins
and enzymic activities 1n aging Infernat 251
Rec Med 167 429-430 July 1954 (in
Soc Proc)
246 Tauber, S A Goodhart, R S, Hsu
J M, Blumberg N Kassab J and 252
Chow, B F Vitamin B, defictiency
the aged Geratries 12 368-374 June
1957 253
247 Boger, W P, Wnght L D Strickland,
S C Gylfe J S and Cimunera J L 254
Vitamin By, correlation of serum con
centrations and age Proc Soc Exper
Biol & Med 89 375-378 July 1955
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Chow B F Wood R Horonick, A
and Okuda K Agewise vamation of
vitamun By, serum levels J Gerontol 11
142-146 April 1956
Gaffney G W Horonck A, Okuda
K Mewer P Chow B F and Shock
N W Vitanun B,, serum concentrations
1 528 apparently healthy human sub-
ects of ages 12 to 94 J Gerontol 12
32-38, Jan 1957
Zintel H A Nutntional rehabilitation
of the elderly patient undergong surgery
Am J Clin Nutrition 3 501-510 Nov~
Dec 1955
Schiller F Herpes zoster review with
preltmunary Teport o new method for
treatment ‘of postherpetic neuralgiz J
Am GenatriesSoc 2 726-135 Nov 1954
Marks M M Nonspectfic ulcerative
coltis antibiotic residues in treatment
Missours Med 51 189-190 March 1954
Vitamin By, J 4 M A 153 257 Sept 19
1953 (1n Queries and Minor Notes)
Pollack, H and Halpern, § L Therz
peutic Nutntion, Washington D C
1 h Counctl Publl
234 1952 pp 36-37
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INTRODUCTION

This annotated bibliography comprises abstracts of selected materal
appeaning 1 the medical and related scientific hierature since July
1953 In choosing many of the abstracts an attempt has been made to
present recent reports on the established clinical uses of vitanun By
and also to draw attention to the various diseases and disorders 1
which vitamin By, has been reported to have therapeutic or nutrstional
application This bibliography 15 designed to supplement the compre
henssve collection of abstracts and reference data presented m the
Merck Service Bulletin on Vitamin By,, Part 2, Annotated Bibliog
raphy, published 1n 1954



BLOOD AND LYMPHATIC ANEMIAS

MACROCYTIC ANEMIAS
GENERAL

1 Nelson N A and Bshop, R C.
Nonaddisonian megaloblastic ane
mia Clhin RescarchProc.4 234 Nov
1956 (in Soc. Proc.)

Pernicious anemia esther in relapse
or remission, may now be diagnosed by
demonstrating the absence of intninsic
factor actinity by means of radioactive
sitanmun B, studies Such studses may also
be of help in the diagnosis of permicious
ancmua in patients with neurologic disease

g subacute comb degy
tion without anemia or in those who
have recerved Inadequate therapy

Recently radioactine vitamun B,y was
used to study 2 patients with macrocytic

galob anemia and hi fast
achlorhydna One hada hustory of dictary
insufficiency and purpunc skin lesions
suggesting scutvy After the Schilling test
effectively excluded the diagnosss of per
nicrousanemia heimproved without ther
apy other thandiet The other patient was
an epleptic on Dilantin An adequate
hematologic response occurred in this pa
tient dunng a tnal with  investigational
material - The Schalling test performed
on 2 occasions however demonstrated
normal unmaty excretion of radioactive
vitamin B, agamn eliminating the diag
nosis of addisonian pernicious anemia
and the need for continued vitamun B,y
therapy

In a third patient with nutnuonal

2 Molin D L andRoss G I M
Serum vitamin B,, concentrations of
patients with megaloblastic anemia
after treatment with vitamin B,,, folic
acld orfonicacid Brit M J 2 640-
645, Sept 19 1953

Single intramuscular tnjecttons of 20
1o 1000 mcg of vitamin B,, were given
to 33 patents with pemnicious anemin in
relapse Concentrations of vitamun By in
scrum (as shown by Euglena gracilis as
say) rose from low pretreatment levels
and remained within normal range for
Iengths of time somewhat dependent on
the size of the dose ¢ g 6 to more than
18 days after 20 meg 1t to at least 35
days after 80 meg 34 to at least 58 days
after 1 000 meg Although concentrations
were within the normal range for these
penods the mean of the concentrations
of all patients in each group fell below the
average found in normal subjects within
a few days of injection

Serum vitamin By, levels were main
talned within the normal range in most
patients who recetved 40 meg of the vita
min every 10 days or 160 mcg every 21
days The nuthors state that these doses
appear to be the minimum requirement
for patients In relapse but they recom
mend that large doses (up to 5 mg) be
given 1n the first week or two

When serum vitamun By, concentra
tions were normal hemopoesis was nor
moblastic when concentrations were be
low normal megaloblasts reappeared 1n
the marrow In 12 patients with megalo
blastic anerma of sprue or pregnancy
serum of vitamin By, were

megaloblastic anemua free h y
acid was present 1n the gastnc Juice A
radioactive vitamn By excretion test
confirmed the presence of sntrnsic factor
activity

Wayne County Gen of H,
il vmad ospital

(731

normal Treatment of these patients with
vitamun B,, was meffective and treatment
with folic or folinic acid which was effec
tive did not affect serum levels of vita
mn B,y

Postgraduate Medical Schoof of London
London England



3 Nieweg H O Faber,J G dec Vries
¥ A andKroese, W F S Therela
tionship of vitamin By, and folic acid
11 megaloblastsc anemmas, J Lab &
Chn Med 44 118 132, July 1954

Patients with megaloblastic anema
who have neurologic disorders respond
to vitamin By therapy Such patients have
low serum Jevels of this vitamn and nor
mal or low folic acid activity of whole

veloped about two years after the
of the prostatic cascinoma Both a1
and unnary symptoms disappearec
matically soon after vitamun By, th
was begun

The case 1s presented as releve
thehypothesisthat there are possible
between cancer and other metabolic
esses because (1) Permcious am
has its assocrated neuropathy anda.

blood Patients with megalobl. ane

mia who respond only to folic acid have

normal or fugh serum fevels of vitamin
dfe

with gastric
There 15 reason to suppose that the
some unknown factors nterfering

By andlowwholebk )] dactivity
In 7 untreated cases of pernicions ane-
ma mtramuseular mjections of vitami
By, caused a decrease in the folic acid
activity of the blood The value rose again
after 72 hours A review of theornes and
data g folic acid bolism 10
pernicious anenua led to the conclusions
that vitamun By, admmistration causes
an increased utiization of folic acd m
the bone matrow, has some influence on
its storage m the lver and possibly
causes an wncreased mtake of folic acd
‘The function of folic acid and vitamun

Ji hesis and red-cel
mation i the presence of certam
plasms (3) Anmmal experyment has
gested that vitamin B,y might be eff
1n the treatment of some cases of
nant disease and 1t has recently ber
ported thatseveral cases of neuroblas
have shown remarkable and lengtt
gresstonafter treatment with vitamin
Edinburgh Seotland

5 Mueller J F and Will JJ 1
relattionship of folic actd vitamy
and ascorbic acid I patients

loblastic anemia Am J ¢

By 1n nuclesc acd synth 18 d
The auvthors suggest that vitamun By, 18
necessary for the preduction of both nbo
nuclerc acid (RNA) and desoxynbonu
cleic acid (DNA) whale folic acid partic
pates only i the synthesis of the latter
Stnce RNA takes part 1n protem syn
thests and DNA 1s a constituent of the
chromosomes 1 the nuclez of cells defi
ciency of vitamun By produces both le
sions of the nervous system (RNA) and
hematologie disorders (DNA) while folic
aaid deficiency causes only the latter The

h ph thatthisis th 1
speculation only

State University of Greningen
Groningen Netherlands

4 Lapetz S Prostatic carcinoma and
macrocytic anemua Lancet 2 498
Sept 4, 1954 (Letter to Editor)

Vitama B,y was 81 year
old man for m;\cmcf de

[74]

Nutrition 3 30-44, Jan Feb 195

Theauthors discuss the chemucals
relationshps of vitamun By, and folk
1n brnging about the maturation ¢
pernicious anemua megaloblast 1t 15
posed that vitamin By, and folic acy
as catalysts 1 a reaction leading &
formation of nucleic acid and thata
bic acid affects folic acd metabolist
does vitamin By, a deficiency of vit
Bjs will result 1n a conditroned deficr
of folic acid Clmical expenments
formed to test this hypothesis are
scribed

The authors conclude that folic



In permicious anemia folie aad therapy
temporanly corrects the defect 10 nucleo-
proteinmetabolism by mass action Even
tuafly a greater deficiency of vitamin By,
oceurs, resulting an hematologse relapse
and progressve neurologie disease
Pernicrous ancmia of pregnancy and
vitamun By, refractory megaloblastic ane
mia also occur because of defects
! Th

are caused by deficiencies of folimic acid
coenzyme Ascorbic 2aid metabolismalso
mav be altered 1n panents with megilo-
blasticanermas stnee vitarrun Ciscapable
of producing reticulocytosts and ymprove
ment 1 some of these patients

Untrerstty of Conct natl
Colt ge of Medicine
Cinclanari Ohio

6 Vilter R. W Treatment of macro-
cytic anemfas AMA  Arch Int
Med 95 482492 March 1955 (in
‘Treatment in Internal Medicine)

The author reviews the hiterature on
macrocytic anermias and discusses thesr
differential diagnosis For therapy in un
complicated permicious anemia he com
pares the parenteral use of vitamun By,
and refined liver extract and states that
viamn B,y 18 cheaper and causes $o fow
feactions that st 13 the preferred agent
There1s no evidence that liver extract will
induce any better response than vitamin
By nor ss there any evidence that folic
aad ascorbic acid or 1ron is necded 1n
the average case He does not favor the
onal vitamsn Byintrinsic factor prepara
tion Specific recommendations for vita
nun By, dosage are given Iron is recom
mended when hypochromua 33 present
folic actd 15 recommended when a dietary
tnadequacy 15 persistent and anemma re
appears in spite of vitamun By, therapy
Vitamin By, 13 recommended 1n nutnitional
macrocytic anemia and sprue although
sllpfplemcmary folic acid may be required
m the latter discase
Unlverstty of Cinctnnatt

College of Medicine
Cincinnart Ohto

[751]

7 Unglaub W G andGoldsmith G A
Oral vitamin B,, in the treatment of
macrocytic anemias South M J 48
261 269 March 1955

Large oral doses of vitamun B,y were
given 10 11 patients with pernictons anc
mia and to 3 patients with nutntional
macrocytic anema Dosages vaned from
3000 mcg every four weeks to 1000
meg weekly One patient received 3 000
meg weekly Maintenance therapy con
tinued for from 4 to 28 months OF the
pauents with pernicious anemia 5 had
received no previous therapy the other 6
had previously received vanious types of
therapy

Satsf:

Y log P was
scen an all patients Serum vitamn By, n
9 increased from pretreatment levels of
002 to 005 milimicrograms per ¢ to
fevels of 0 10 to 0 68 mllimicrograms per
e In 3 pernicious anemia patients with
subacute combined sclerosis of the spimal
cord marked improvement followed oral
vitamin By, therapy OF the patients with
nutnitional macrocytic ancmua 2 relapsed
after vitamin By, therapy was withdrawn
in spite of dicts considered nutritionally
adequate One had a decrease in serum
sitamin By, levels paralleling the fall in
the blood count

Tulane U tre sity Sehool of Medicine and
Chartty Hosptt 1 of Loulst na
New Orleans La

L

Watkins C H The treatment of
anemia Minnesota Med 38 327 330
May 1955

Effective doses of liver extract or vitr
mun By, ace important 1 the treatment of
pernicious anemua  Imitiaf doses of 45
umts liver extract or 60 meg vitamun B,y
are given intramuscularly daify for three
days followed by IS unuts liver extract or
30'meg vitamin By once a week until the
blood picture becomes normal Matate
nance doses are continued for Iife Re
sponses to liver extract and vitamin By,
are essentally the same Vitamin By, has



3 Nieweg H O ,Faber,} G d¢ Vrues,
J A andKroese W F § The rela.
tionshup of vitamn B,, and fohe acid
m megaloblastic anemuas J Lab &
Chn Med 44 118-132 July 1954

Patents with megaloblastic anemia
who have neurologic disorders Tespond
tovitamua By, therapy Such patients have
low serum levels of thus vitamn and nor
mal or low folic acid actinity of whole
blood Patients with megaloblastic ane
mia who respond only to folic acid have
normal or hugh serum levels of vitamun
B,,andlowwholebloodfolxcacndamvx(y

In 7 untreated cases of permctoys ane
mud mtramuscufar injections of vitamin
By caused a decrease 1n the folic acid
actvity of the blood The value rose agam
after 72 hours A review of theones and
data g folic acid metabolism 1n
permeious anemua led to the conclusions
that vitamun By, admunistration causes
an 1ncreased utidization of folic acid 1n
the bane marrow has some finence on
Us storage m the hver, and possibly
causes an mncreased intake of folic acid

The function of folic acid and vitamin

vefoped about two years after the onsgy
of the prostatic carcinoma Both anemia
and uninary symptoms disappeared dra
matteally soon after vitamun By therapy
was begun

The case 1 presented as refevant to
thehypothesisthat there are possible ks
between cancerand othermetabolc pro
esses because (1) Pernscious anaemm
has 1ts assocrated neuropathy and a durect
association with gastric carcimoma Q
There 15 reason to suppose that there are
some unknown factors 1nterfenng with
haemoglobin synthess and red-cell for
mation 1n the presence of certam neo-
plasms (3) Ammal experiment has St
gested that vitamun By, might be effectine
1n the treatment of some cases of malig
nant disease and 1t has recently been re
ported that several cases of neuroblastoma
have shown remarkable and lengthy re
gressionafter treatment with vitamun By
Edinburgh Scotland

S Mueller, J F and Wil J J Inter
relationship of folic actd vitanun By,
and ascorbic acid in patients with
1 anetma Am J Chn

By 12 gucletc acid synthes:s 15 d d
The authors suggest that vitanun Biy 18
necessary for the production of both fibo

nucleic acid (RNA) and desoxvribonn

cleicacid (DNA) while folic acd particy

pates only m the synthesss of the latter
Since RNA takes part n protemn syn

thesss and DNA 15 a copstruent of the
chromosomes m the nucles of cefls deft

ctency of vitamun By, produces both le

stons of the nervous systemn (RNA) and
hematologic disorders (DNA) while folic
acud deficiency causes only the Itter The
authors emphasize that thys s theoretical
speculation only

State Unt ersity of Gron'ngern
Grontngen Netherlands

4 Lipetz S Prostatic carcinoma and
macrocytic anemua  Lancet 2 498
Sept 4, 1954 (Letter to Editor)

Vitamn By, was given to an 81 year
old man for macrocytic anemua that de

[741

Nutntion 3 3044 Jan Feb 1955

Theauthorsdiscuss the chemycalnter
refationshups of vitammn By, and folic acd
in bringing about the maturation of the
Ppenucious anemia megaloblast Itis pro-
posed that vitamm B,; and folic acid act
as catalysts 1n a reaction leading to the
formation of nuclerc acid and that ascor
bic acid affects foltc acid metabolism as
does vitamm B,; a deficiency of vitarun
By, will result 1 a conditioned deficiency
of fohic actd Chumcal expeniments per
formed to test this hypothests are de

C

i n{b;c: authors conclude that folic acid
and vitamin By, deficiency states are asso-
crated with defects in nucleoymtcxx n;c
abol, B 1 bioch

increased ratios of mbonucleic acd to
desoxynibonuclerc aerd and uracil to thy
mune These biochemical changes are cor
related with the degrec of megaloblastosts
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however an advantage over lyver extract pregnancy  When a patient with vita

1n that 1t 15 2 purified crystallme substance mun By, deficiency s treated with fole
of constant potency which may be used in acid for a lony, period megaloblastoss
patients sensitive to Liver extract 1t pro may recur

duces a muumal local reaction Folic Unversity of Edinburgh

acid citrovorum factor, liver extract Edinburgh Scotland

combined with won and hydrochlonc
acid although not contraindicated are
not preferred methods of therapy
Other types of megaloblastic anemua PERNICIOUS ANEMIA
are often difficult to treat If no response
occurs after two or three weeks of vita
min By, therapy folic acid admumstration PERNICIOUS ANEMIA
should be tried then citrovorum factor DIAGNOSTIC STUDIES

Occasionally a fare macrocytic anerma 0 Graham R M and Rheault M H

th a relatively aplastu 0
Xls osds :2 lc‘:r{lsogleﬂ thccr:) ?:efoxlrxl:r;cx Charactenstic cellular changes in ept
: thehal cells 1n pernicious anema ¥

or vitamun B;; In refractory anemias
such treatment might be tried Lab & Clin Med. 43 235 245, Feb

—

Mayo Foundation and Mayo Ciintc 1954

Rochester Minn Specific cellular changes occurming

he epithelsal cells of 41 p
patents were studred Twenty pateents
9 Gidwood, R H The megaloblastic were 1n relapse and 21 were 1 therapeutic
anernnuas Therr investigation and clas- remussion All patients had severe macro-
stfication, Quart J Med 25 87-119 cytic anemsa before treatment and all
1956 (abstr Blood 11 1053, Nov showed a therapeutic response to vitamin
1956) Bus or liver therapy Al had histaminc

fast achlorhydna Definite changes 1 the

Thus account seeks to classify the squamous epithelial cells the columnar

megaloblastic anemas largely from estt 1ocytes found
maton of folic acid absorption and of the ﬁlmzhﬂszgssgi;g;shg; ;;{,tmls with
serum vitamiun B, level Pernicrous untrea i d pernicious anemia and patients
anema may be diagnosed by the serum 1n rela RP“ ere obseryed Durmg treat
vitamip B;, estimation before megalo ment tgese changes matkedly decreased
blastic anema develops The folic acid and were almost completely absent mp2
P test showed malabsarption to trents 11 clinical renussion following vita
be present n 28 cases of wdiopathic B or liver therapy
steatorrhea 1nvestigated whether or not mmThuu h this study was mamly con
megaloblastic anemia was present cemeduweth the cellular picture of the
This malabsorption was not present 1n tric secretion spectfic abgormal et}
other forms of megaloblastic anema E:s s were also found 1 the sputum t):n
steatorrhea and megaloblastic anema nd 1n the
after g ‘"go Y smcarsl ‘:;:rlh;::a slu?g?stx};o?l 1s made
were associated with vitamin By, defi :’;ag:lz;e extrinsic factor (vitamn By) M3y
ciency but not with malabsorption of be essential for the normal maturation of
folicacid Megaloblastic anemua of preg e thelial cells just as 1t 15 for the normal
nancy was not associated with vitamin P lt l, on of'tlhc red blood cells
By, deficiency or with folic acid malab maturat tat and
sofption but there are several types of Hancen Mmool
megaloblastic anemia that may occur n Boston Mass

[761



11 Weaver J A andNell DW  Amuno-
add\mn m pcmiuous anerma and

of
the cord Lancet 2 1212 1213, June
12 1954
Five patients with pernicious anemia
showed abnormal excretion of taunne
Iysine cystine and leucine which reverted
toward normal after treatment wath vita
min By, Five patients with oxher typesof
anemia showed no ab c1d

18 provided When folic acid alone 1s
admimstered to such a patient the hema

tologic disorders may clear completely
while neurologic degeneration continues
Thus n doubtful cases a thorough diag

nosis must be made before any folic aed
ts admunistered The author states that
deficiency of folic acid 3s extremely rare
1n the United States and that its indiseri

mmate use 13 not justified in view of the

pattern 1n the unne The damage caused
or the area affected by the lack of vitamin
Byy in patients wath permcious anemia has
ot been determuned

One casc of subacute combined de
generation of the cord 13 discussed in de-
tail Before treatment there was excessive
excretion of taurine glycme alanine E

1d and gl

Vitamn B,y 100 meg dmly wag given
intramuscularly for 14 days followed by

100 meg twice weekly After thi treat
ment th d

tties it causes in the dagnosis of
other discases
Preparations for oral use that combine
vitamin By, and the intnnsic factor are
not as effective as vitamin By, injected
parenterally and should be considered
expenmental An injection of 5¢ meg of
vitamin By, given once each six weeks
constitutes good maintenance therapy
‘When a patient on this mantenance dose
has a relapse the presence of another
disease (for example carcinoma of the
stomach with hemorrhage into the gastro-

The possible causes of amino-aciduna
11 pernucious ancma are discussed and ft
18 suggested that because vitamin By fs
involved 1n the transmethylation of cer
tan amuno acids a failyre of this action
1 permicious anemia may be the basis of
development of megaloblastic bone mar
row Itas stated that further sludy of the

4

ia of
anemuiy may help determine lhe basic
action of vitamin B,y

The authors suggest that the associa
tion of achylia gastnica and increased
taunne excretion in the urine may permit
early diagnosis of subacute combined de
generation of the cord

Royal Ve

S s

Belfust Norih 1 etond
12 Conley C L Patfallsin the diagnosis
of permicious anemia Gen Practl
tloner 11 59-61, Jan 1955

When 2 patient with symptoms of per
Tucious anemua tesponds dramatically to
the parenteral admimstration of vitamin
By convincang support for this duagnosis

177

3

tract and anemia)
must be considered

Jokns Hopkine U Iverstty and Hospital
Balttmore Md

Rehner D J and Ellsworth R M

mldlsm and pemlcnoux anemia ma
young gir! case report Ann Int
Med 43 1116-1124 Nov 1955

In a chuild with hypoparathyroidism
and pcmlClOuS ancmia correct diagnosis

response to mtmvenem pam(hyrond hor
mone and by a diagnostic trial of daily
oral doses of 5 mcg of vitamun B,y The
latter produced no reticulocyte response
1n exght days but reticulocyte response
did occur when intninsic factor was given
with oral vitanun B;; Anemia improved
on a regimen of 50 mcg of vitamun By,
given antramuscularly twice a week The
patient is being adequately maintained on
a monthly intramuscular dose of 30 meg
of vitamin B,, together with dihydrota
H 1

y
St Luke's Hospital
NewYok N Y



14 Rabmer, S F, Lichtman, H C,

Messite, ] Watson, R J, Ginsberg
V, Ellenbogen, L and Willhiams, W
L The unnary excretion test in the
diagnosis of addisoman pernicious
anerma, Ann Int Med 44 437.445,
March 1956

The unnary excretton test with Co®®
vitamuin B, was evaluated as a diagnostic
procedure 1o pernicious anemia patients
10 hematologic repussion This test was
also done 1n 24 control subjects 1 36 ga
tients with permcious anemia and 1n 33
PerniCious anema patients who were giv
enntnnsic factor The procedure was to
collect datly unipary output, the first day s
specumen serving as control On the sec
ond day 2 meg of Co® vitamun By, was
given orally before breakfast and simul
taneously 1000 mcg of nonradioactive
vitamin By, was given intramuscularly
( flushing dose ) On the thurd day 1 000
meg of vitamin By, was wjected On the
fourth day intnnsic factor was given
orally to 33 of the patients 1n addition to
another mtramuscular dose of 1,000 meg
of vitamun B,; The results are shown 11
a table

It 1s diagnostically significant that
there 13 no overlap between the control
group and the pernicious anetma patients
not recewving intnnsic factor Thus per
nicious anenua may be definutely diag
nosed or ruled out In 26 of the 33 pa
tients given intrinste factor the percentage
of urinary excreted radroactive vitamun
Byy snereased to within the normal range
State Untrerstiy of New York College of Medicine
at New Yo k Clty and

Kings County Hospttal
B ooklyn

Lederle Laboratortes
Pearl Rtver N Y

15 Adams J F Glossitis and the pre

anaernic stage of pernicious anaenua
Diagnosis by simple methods Lancet
1 1120-1121, June 1 1957

Diagnosis of the pre anemuc stage of
permicious anemia may be established by
gastric aspiration  bone marrow biopsy

(781

and response to vitamun B,y therapy Sus.
prcion 1 first aroused by symptoms such
as glossitis or neuropathy

The author presents hustones of 3 pa
tients with glossitis not accompaned by
anemua All 3 had hustamune fast achlor
hydna and a sternal marrow that showed
hypetplastic megaloblastic erythro
potesis Microbiologic assay revealed se-
rum vitamn By, levels of 40 45 and 120
mycromicrograms per ¢¢ (nonmal mean
360 mucromicrograms) Parenteral vita
min By, (dosage not stated) abolished the
glossitis but did not alter the blood levels
1n the first patient

Only one other comparable case bas
been reported 1n the literature but the
syndrome may not be rare for the tased
reported here constitute half the cases of
glossitis without anemia seen 1 a year
a general medical unut They demonstrate
clearly that the diagnosis of permcous
anema can be established i the pre
anemic stage

Western Infirmary
Glasgow Seotland

16 Rubm C E Phelps, P, Taniguchi,
L and Fen, B The pathogencsss of
the precancerous gastric lesion ia per
micions anerma—a new theory, Chn
Research Proc 4 199 200, Sept 1956

The authors state that deficzent sates-
tnal absorption of Co* vitarmun Bu offers

of pre pe
anemu sometuncssuggestedbycdomtrd
gastric cells The cytologic study of a gas
tric polyp led to the discovery of a pre
anemu. state n an achlorhydnc patient
Co™ yitamun By studies established the
diagnosts 1a spite of normal neurologie
and hematologic findings
The aulhagrls conclude “The hered
atary nature of PA [pernuctous anemua) 18
established Some believe that guSl;C
atrophy causes the charactenstically \h;
fective By absorption It possible el
the only icherited trait 1s dimunss] r
ability to manufacture 1otnnsic fan:;e
Thus gastrc mucosal disease may be e
result of By, deficiency rather than 1



cause Stmularly the increased inaidence
of gastnc polyp and carcinoma in PA
may well be related to protracted By,
deficiency
Seattle Bask

17 knstensen H P O andOlesen A S
Early diagnosis of pernicious anemia
with report of case Ugesk f laeger
118 1228-1231, Oct 1B 1956 (abstr
J.AM A, 163 494 Feb 9 1957)

A case 1s described tn which moder
ately grave achylic tron deficiency anemua
was accompanied by inciprent permicious
anermz Treatment with wron fully nor
malized the hemoglobin percentage but
the vitamin By, content of the plasma was
reduced  Subsequent bone marrow ex
aminations revealed distinct megaloblas
tic changes which disappeared after par
enteraf treatment with vitamin B,y Rec
ogmition of megaloblastic changes in the
bone marrow n early permicious anemia
may be difficult If such changes are sus
pected 1 patients wath signs of iron defi
cency the plasma witamin By, level
should be determined and exarmination of
the bone marrow repeated after adequate
treatment with iron

18 Hanlon D G Dodge H W Jr
Sickert R.G andBull F £ Tumors
of the zpmal cord Occurrence in pa
tentswith pernicious anemia and sub-
acute combined sclerosis JAM A
162 707 709 Oct 20 1956

Vitamin B,, was given parenterally to
2 patients with permicious anemia and
dorsolateraf spinal degeneration Re
sponsle was excellent but despite adequate
mamtenance therapy neurologic s,
fomsrecurred in 1 pgllen! after !1;3 mg:l}:
and 1n the other after 6 years When the
symptoms failed to respond to intensified
vitamin B,y therapy some cause of the
neurclogic symptoms other than perni
ous anemia was sought Jt was found
that both patients had tumors (memn
goma and neurofibroma) of the spinal
cord as well as pernicious anemua Prior

1]

to removal of the tumors the dingnosis of
permicious anema n both patients was
confirmed by the oral absorption test
with radioactive vitamin By,

Afavo Ct e and Mayo Foundation
Rochester Aftnn

PraNICTOUS ANIMIA  TREATMENT

19 Cameron D G, Townsend S R

and English A Pernicious anaemia
II Maintenance treatment with crys
talline vitamin B,, Canad MAJ
70 398-400 Apnl 1954

Twenty six patients with pernicious
anemta who had beea satisfactotily maw
tained by intramuscular injection of 30
U ST umits of concentrated liver extract
weckly and 2 others who had been treated
with vitamuin B,y were satisfactonily main
tained on weekly njections of 30 meg of
vitamun B, The peniod of observation
covered three to four years m 24 cases
and over a year in 2 The results were
comparable to those 1n 22 smilar patents
whose treatment was continued on liver
extract

MGl Uni erstty Clinic of
The Montre 1 Gene al Hospltal
Montreal Canoda

20 Schwartz S O, Friedman I A and

Gant, H L. Long term evaluation of
vitamin B,, in treatment of permicious
ancmia I Incidental report on use of
combined oral therapy with vitamun
B, and folicacsld TJAM A 157 229
231 Jan 15 1955

This fong term evaluation of 32 pa
tients with pernicious anemua  treated
with parenteral vitamin B, and 34 pa
tients treated with liver extract covers a
period of at least four years The dosage
of vitarmun Bs was 30 mcg every four
weeks the dosage of liver extract was 30
units each month

In 4 patients neurologic relapse oc
curred after 4 6 13 and 28 months of
vitamn By, therapy Of these patients 3
improved when vitama B,y dosage was



increased  another, whose relapse was
severe wmproved after two months of
weekly liver mjections None of the
patients had hematologic relapses while
receving vitamun Bys

Among the 34 patents treated with
liver extract 3 had shght recurrence of
paresthesias after 29, 30 and 20 months
but all these patients responded favorably
to wmncreased doses of liver extract

Oral treatment of permictous anemia
with 25 meg of vitamin By, and 1 67 mg
of folic acid given daily to 36 patients,
led to hematologic neurologic or symp
tomatic relapse 1n 14, after periods vary
1ng from 15 to 49 months of therapy

The authors conclude that combined
oral admunstration of vitanun By, and
folic acid 15 inadequate 1n pernicious ane
mia but that parenteral vitamin By, 15 an

deq E for liver Neurolog

relapse can be prevented with more fre
quent doses of vitamin By,

Hektoen Institute for Medical Research of
Cook County Hospiial
Chicago Il

Prognosis in treated anaemua, Brt
M J 1297298 Feb 2 1957 (m
Any Questions?)

Q —What 15 the progaoss for pa
tients with pernicious anaemia treated
with adequate amount of vitamun Byy?
Are they ever cured m the sense that
treatment 18 no longer nece:

A —The introduction of vitamun By
(cyanocobalamn) 15 too recent for
reliable statistics on survival and mor
bidity among patients with pernicious
anaemia treated with the pure vitamin
Clinscal observation however suggests
that such patients have an expectation of
Iife and a morbidity no worse than that
of the general population 1n fact 1t has
been suggested that they may be better
off because they come under review every
month or two when they recewe their
1niections

In hus presidential address to the
Manchester Medical Socrety last October
Dr J F Wilkinson reviewed a personal

sertes of 2 211 cases of pernicious anaeany
seen over the past 28 years Of course,
only 1n the last few years would pure vita
mun By have been available for the tregt
ment of these patients but the mortality
m ths senes was only 0 83 per cent per
year Almost all died from conditions
other than pernicious anaemia but, of
those who died of cancer, 1n about half
the primary [neoplasm] was i the stom
ach In Dr Wilkisons experience the
expectation of Iife for the patients 10 ths
regularly supervised group of patients
was rather better than for people without
pernucious anacmea OF the 1550 patients
still attending hus chne no fewer than
758 were over 70 years of age 283 over 80
years 39 over 90 and one over 100

Patients with pernictous anaeaua are
never cured 1n the strict sense of the
word, though 1f adequately treated therr
lives are 1n every respect as if they had
been The chuef pathological change 1s the
atrophy of the gastro intestinal mucosa
which 50 far has proved urreversible Very
occasionally a patient who discontinues
treatment remams well for months or
even years before relapsing but these are
exceptronal cases and afford no general
grounds for the discontinuance of treat
fment Treatment must be for e

22 Dosage of vitamun B,y JAM A 163
998, March 16, 1957 (in Quenes and
‘Minor Notes)

A physician inquires whether vitamin

By ml:‘lgsscs of 1000 on(l)cg 1s more effec

ve than m doses of 100 meg
" Answer Tntramuscularly given
doses of 1000 meg (1 mg) of cyanoco-
balamun are far i excess of those required
1n the proper treatment of | permcw\!Saned
mua * The paper wnitten fof The Counc’
by Unglaub W G ef af (JAMA 6
623 June 16, 1956) 18 crted which states

The amount of vitamia Bys required for
mamtenance therapy of patients wath pcx;.
nicrous anemia 18 approumau]y 1 tte

meg daily The gving of 100 mcg u‘;r:

muscularly at monthly 1nteryals has beed

(g1



found satisfactory for most patients The
use of larger doses gven at longer inter
vals does not scem advisable since the
amount of vitamn excreted in the utine
snereases as the dosage 1s rused  High
oral doses of vitamin By, (in milhgrams
rather than mcrograms) are not recom
mended for routing use an pernicious
anemta

3 Lowther C. P Alexander W D
and Hendry E B Oral treatment of
perniciousanaemia Lancet1 495-497,
March 6 1954

‘Twenty patients wath pernictous ane
ma n remission and controlied ade
quately with tnjections of vitamun By, or
punfied lwer extract have since been treat
od with an oral prep
which contains 15 Gm of hog pylonc
mucosa and 7.5 meg of vitamin By, per
tablet Two tablets datly were given to 10
patients  the other 10 received four tab-
lets Subacute degeneration of the cord
was present in 3 patients 1 had netive
pulmonary tubcreulosis and receved
streptomycin and PAS (para aminosali
Cylic acid) throughout the six months of
the study There was no evidence of he
matologic or neurologic relapse after six
months continuous treatment

Western I firmary
Glasgow Scotlaxd

24 Meulengracht £ Treatment of per
mclous anaemia with very small quan
tities of pyloric mucosa and vitamin
B, Brit M J 1 838 841, April 10
1954

A commercial preparation for eral
use contatning dried pyloric mucosa from
pig stomach and witammn B,, proved
effective in perniclous anemua Injuat dos~
age was 300 mg of dned mucosa and 30
mecg vitamuin B, Maintenance dosc has
not yet been determined The mucosa
alone 100 or 200 mg three times dmly
had a definite but sight anti anermc effect
in patients with untreated permicious ane
mia When these or smaller dosages were

given with 10 to 18 meg of oral vitamin
B,y there was a strong ant: anemic effect
Bi peblerg Hospital and

Blological Ch mistry Labo atories of

t Medictnalco

Copenhagen Denmark

Briicher H Oral treatment of per
nicious anemia with a compound con
taining vitamin B,y and pyloric mu
cosa Deutsche med Wchnschr 79
1726-1728 Nov 12 1954 (abstr J A
M A 157 545 546 Teb 5 1955)

Vitamin B,y 5 mcg and powdered
pylone mucosa 130mg combined nan
oral tablet were given to 27 pernicious
ancrmua patients twice daily Bone mar
row became normat 1n all patients
Stuttgars Germany

26 Bethell F H Castle W B Schwartz

(81}

S O and Wintrobe M M I The
use of Intrinsic factor B,y combina
tions in the treatment of pernicious
anemiz Blood 10 377 379 Apnl 1955
(in Panels in Therapy)

In a panel discussion on permicious
anematreatment Dr F H Bethellstated
that the more neatly physiologic method
of providing vitamin B, 13 by ats daily
oral admunstration together wath intnin
sic factor For thus purpose only US P
officzal preparations towhich US P oral
urnutage has been assigned should be
used Such therapy is suitable for intelh
gent dependable patients who do not
have chromc intestinal disorders or severe
neurologic damage Injections at stated
intervals insure the patient s receving the
therapy and returming for penodic ob-
servation

Dr W B Castle preferred use of par
enteral iyection of vitamin By, or Liver
Injection USP  as it is more certun
more converucnt and less expensive than
oral therapy Adequate parenteral main
tenance therapy of pernicious anerma re
quires only that the patient receive 1 cc
of Vitamun By, Injection US P contain
1ng 30 meg of vitamun By, at four week
tntervals



Objection to the routine use of intrin mn By and 150 mg of wmtninse factor

sic factor and vitanun B;, was made by perday pivenorally Fourpatientsshowed
Dr 8 O Schwartz on the basis that no satisfactory response and one who &
long term studies substantiating hema not sespond Iater smproved on parenters)
tologic control or prevention of neuro vitamin By, A group of 12 pateents who
iogic complications are available He rec had had mamtenance therapy wath par
ommends using 1ntrinsic factor and vita enteral vitamm By, for at least a year
min By, only 1n cases of sensitization to were then given 6 mcg of vitamun By and
parenteral hiver and vitamn Byy 30 mg of 1ntrnsic factor datly for ooe
Since patients can be maintamned 1n year They were compared with 12 othec
1l Y 10y , Dt M pateents of sunlar age and clmcal state
M Wintrobe stated that st has not been who were kept on parenteral vitamun B,y
necessary so far 1o use the intrmsic factor therapy Durnng the second six months of
vitamn By, combinations in the treatment the trial year the patients on the oral
of pernicrous anemia He pomted out that preparation showed dechines in hemo-
danger of relapse due to the patients globin and red cell counts but the symp-
omutting medication 1s great tomatic and clintcal state remawed the
Dr W Dameshek commenting as same One patient not in the senes above
the moderator agreed with Dr Bethell showed sigas of subacute degeneration of
that continued oral medication seems the cord on mamtenance therapy waththe
more distinctly physiologic since a small oral preparation but improved after 1
though definite amount of the deficient Jections of vitamn B;,
materal 15 suppled daily Giving an 1n The authors believe that the vanable
Jection even every month or two might be activity of the ntrmsic factor may account
viewedasad ly unphysiolog; for the erratic response to the oral prep-
of supplymng vitamun By, In the patient aration They pomnt out that oral mamt;
with permicious agermua i remission who nance therapy 1s at present much 1:0
can afford the procedure 1t has been fus expensive than parenteral Patients how
custom to give an injection of liver extract ever generally preferred oral therapy
or vitaman By, once every month or two !;n!m;;lx! 51-1:'%;‘;0 and
or three and have lum take 2 pill of one e etind
of the intninsic factor vitamin B, prep
arations every day 28 Conley C L and Krevans, J R
University of Michigan Medical Schaol New developments 10 the diagnosis
Ann A bor Mick and treatment of pernicious anemia
Ez;::::ke{ ﬁemarialmomlary City Hospltal Ann Int Med 43 758-766 Oct 1955
In permcrous anemuz satisfactory
gz",::;du;;,” Hospltal mxsslgns have been obtained uslﬁ
Unl ersity of Utak Medical School prcpamuons contamning Vitamin By
Solt Lake City Uioh 1ntrinsic factor However, farther exten
sive chincal tnials are requred t0 establish
27 Blackburn E K Cohen, H and that these preparations are as rebiable 83
Wilson G M Oral treatment of 15 the parenteral injection of vatamia By
ja with a d factory can be obtained
vitamun By and mtrinsic factor prep with vety hrgeramaunts of vitarun B
aratton Bnit M J 2 461-463, Aug admustered orally without sntnosic fac
20 1955 tor The authors have treated 45 P"“':_:
Five patients with newly dragnosed wth oral vitamin By alone The ll(’)nOOO
d I dose ranged from 3000 mg 10 c and
sbially with 30 meg of crystallme vita meg In most cases the hematologs
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climaal responee 10 these faree oral doses
cqualied that obtared with 30 meg of
parenteral vitamin By Rermusuions were
sustatned with oral doses of 1000 meg
weekly

Measurements of vitamn By, Tevel in
scrum an 7 permaious ancmia patients
maintained on oral vitamin By, compared
1o those 1 patsents receving vitarmn B,y
nttamuscularly and to those 1 notmat
subjects andscated that doses of 1000
meg orally are probably suboptimal and
i her doses would be necescary for tissue
saturation

Itasemphaszed that only a small per
centape of orally admimstered vitamin By,
can be absorbed by permicious anemia
patients and thewr ability to absotb the
sitamin vanes The complete effectiveness
ofmonthly parenteral therapy using much
smaller doses indicates that it §s the pre
ferred method of adminastration for most
patients with permicious anemia partic
latly those with neurologie symptoms
However 1f oral therapy {s used crystal
lnc vitamin B,q alonc in mulligram doses
appears as effective as smaller amounts of
the vitamin combined withinttinsicfactor

Johnr Hophing Unecerity and Hospital
Balimore Mg

29 Chalmers J N M and Hall Z. M
‘Treatment of pernicious ansemia with
oralvitamin B,y without known source
of intrinsic factor Brat M J 1 1179
1181, May 22 1954

Oral vitatman By, 10 amounts ranpng
from 9000 mcg in a single dose 1o re.
peated daly doses of 50 meg  was ad
mitustered without known source of 1n
fnnsic factor 1o 12 patients with permy
€10u8 anemia in relapse and to 3 pastrec
tomized patients with simular symptoms
Oralvitamin B alone proved to be hemo
potetic when given ether m large single
dosesof2 00meg ormore orintepeated
datlydosesof S0meg Th fc good

w

1

had no food for six hours afterward The
investigators conclude  Our results dom
onstrate 1¢an thit extrincous sources of
tnnsc fictor are not essentint for
utilization of vitamun By and that oml
therapy with the vitarmin alone mav be
most effective when given to fastiag pa
tients

St Crorge s H spital and Medical School
Londm Ergtamd

Reuner E H Jr Waner L Schit
tone M T and Henck E A Oral
treatment of pernicious anemia with
sitamin B;, without intninsic factor
New England ¥ Med 253 502 506
Sept 22, 1955

For penods from 12 to 28 months 43
patents with pemicious anemia were
maintained on oral vitamin By, without
mtnnsic factor Doses of [ mg vitamumn
By, sere given at intervals ranging from
twice weekly to oftee cvery four weeks
the majonity receiving treatment at one or
two week intervals

The authars state  These studies
dicated to our satisfaction that regular
oral doses of 1 mg of vitamin By would
maintmn patients with pernicious anemia.
in satisfactory hematologie and neuro
logic remission when given at weekly
intervals

New York University Post Grad ate Medical School
AewYork N Y

Estren S and Wasserman L R
Pernucious anermia I Remussion by
small oral doses of purified vitamum
B, Proc Soc Exper Biwol & Med
91 499 503 March 1956

Vitamun B, 50 to 168 meg was
given orally one to three umes daly
without intrinsic factor to 9 patients with
pernscious anemua an relapse and to 1
with megaloblastic aneria Maamal re
ticulocytosss (within 8 to 9 days) end

Tesults obtaned with dadly oral doses of
S0meg may be related to the fact that all
patients took the dose when fasting and
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gic Tesponse with reversion of
bone marrow to normoblastie erythro-
poiesis occurred 1n 3 cases of pernicious
anemsa and 1 of megaloblastic anemua In



5 permcious anemua cases response was
1 tn 1 none Remus

sion extended four to six months after
therapy ended Two patients who re
sponded imtially faled to respond to thus
regimen when agam 1n relapse

The authors state that the results sup
port the suggestion that i pernicious
anemia a quantitatyve rather than a qual
tative change in gastric secretion occurs,
and that varying amounts of intninsic fac
tor 1 permicous anemua patients may
cause varying Tesponses to oral vitamin
By A tnal of vitanun B,, alone should
precede tnal of a vitamia B,, plus intninsic
factot preparation

Mount Sinal Hospital
New York N ¥

w

3

32 Monto R W and Rebuck, J W
Observations on the 2 of

through the respiratory mucosa rather
than binding or combinng with a mu
coprotern (inttinsic factor) of the nasal
Secretions

Henry Ford Hospital
Deirait Mick

Monto R W, Rebuck, J W and
Howell, ] T The single intra nasal
application of vitamin By, crystals in
pernicious anemua A chmcal and lab-
oratory appraisal of two patients J
Lab & Chn Med 44 900, Dec. 1954
(in Soc Proc)

Ina patient with an imtial erythrocyte
count of 2 2 quilions (50 mcg of vitamun
By crystals applied to the nasal mucosa
caused reticulocytosis of 44 5 per cent on
the 6th day Complete remussion (hemo-
globin 165 Gm red blood count 565

was obtained for three months

1ntranasal absorption of vitamun By,
in pernicious anermua, Blood 10 1151-
1155, Nov 1955

Vitanun By, (without 1ntrinsic factor)
was admumstered 1ntranasally to 32 pa
tients with pernicious anemia :n relapse
and to 55 patients 1n remisston. The vita
tmn produced equal response when given
1n saline solution, m lactose powder, or
when used as crystals Doses of 100 mcg
brought about maximal reticutocyte re
sponse 1n the patients in relapse and pro-
vided adequate mantenance levels 1n pa

without further treatment

A patient i relapse with an erythro-
&yte count of 2 01 mullions was given 200
meg witarin By crystals on the nasal
mucous membrane A reticulocytosss of
43 4 per cent occurred on the 7th day A
complete clincal remussion was obtained
with an 1ncreass of erythrocytes to 4 12
mullions 10 a two-month period without
further treatment.

It was concluded that a single applica
tion of vitamm By, to the nasal mucosa
effected complete cliucal and laboratory
1n these 2 permcrous anema p2

tientsn The BIC gas
3

was comparable to that noted after par
enteral therapy

‘Nasal washings taken from a normal
subject after instillatron of 150 meg of
vitamin B,y were admimstered to one pa
tient by means of a gastne tube There
was no significant increase n the reticulo
cyte count

Unnary bioassay for vitamin By per
formed in a patient who recewved 200
meg of vitarun B, ntranasally showed
that 12 per cent of the admmstered dose
was excreted These studies  suggest the
direct absorption of the vitamin By
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tients The nonrritatng vitamun By 1y
tals were rapidly absorbed by the nasal
mucous membranes Absorption of the
vitamun By, by the nasal mucosa 13 prob-
ably pot dependent upon binding with
antrnsic factor

Detrolt Mick

Monto, R. W and Rebuck, J W
Nasal fnstillation and inhalation of
crystalline vitamin Bys in pernicious
anemia, AM A Arch Int Med. 93
219 230, Feb 1954

Since the success of parenteral 19)¢¢
tion of vitamn By, is attributed to ready



access to blood and lymph capillaries
and stnee one of the largest capillary beds
1 contact with the external

ated destruction of normal adult ery
throcytes in pernicious anemia con

of lysis to the oligo-

15 that of the pull 1 n
halation admimstraton of vitamin B,y
secmed Jogical ‘The similanty of the mu
cosa of the nose and the tracheobronchiat
tree suggested nasal instillauon of this
vitammin Concentrations of 15 t0 200 meg
of vitamun By, per e of isotonie sodium
chlonde solution were used a concentra
tion of 100 meg per cc gave maximum
i as

ythemia J Clin Investigation 33
191 205 Feb 1954

Transfusions of fresh normal erythro
cytes to patients with pernicious anema
suggest that vitamin B,y deficiency ad
versely affects normal circulating aduit
erythrocytes Pretreatment with 15 meg
of vitamin By, dauly for 9 days appeared
sufficient to prevent hemolysis of trans

or
dust, ‘l 000 meg of vitamin By in 01 co.
by volume of lactose powder was used
Both inhalation and nasal instillation
were used 1n treating 12 patsents with per
meious anema in relapse and 20 with
pernicious ancmia 1n remission No evi
dence of toxicity o sensitivity at the local
site was observed A satisfactory hema
tologic and cliucal response comparable
to that expected from parenteral adminus-
tration was obtained in the patients 1in
refapse and the condition of patients in
remission had been mamtawed for as
long as 18 months at the time of wnting

Henry Ford Hogpltal
Detroit Mick

35 Israels M, C G and Shubert S
c of
by insuffiation of vitamun B,y Lancet
1 341 343 Feb 13, 1954
Five patients with permicious anemia
were successfully treated with vitamun By,
wn the form of snuff for insufflation Doses
were of the same order as those com
monly used for ntramuscular adminis
tration

Unirerstry of Manchester and
R yal I firman,
Mancheiter England

PERNICIOUS ANEMIA
ANALYTICAL STUDIES

36 Hamiton H E DeGowin E L
Sheets R. F Janney C D and
Elis J A. Studies with 1nagglutin
able erythrocyte counts VI Acceler

185}

fused ery but for 3
days was apparently Insufficient Daily
admmstration of 15 meg of vatarmin By,
for 23 days protected transfused crythro
cytes from random destruction for only
20 days afler cessation of therapy

In 4 of 6 patients wath untreated per
mctous anemia the oligocythem:a could
be entirely accounted for by random ery
throcyte destruction as measured by the
loss of normal transfused cells In2 other
patients maturation arrest 1n the bone
marrow was a factor in the oligocythemia
but part of it could be attributed to abnor
mallv rapid destruction of erythrocytes

State Unt ersity of Iowa
Towa Clty Towa

Glazer H S Mueller J F Jarrold
T Sakurai K Will J J and Vilter
R W The effect of vitanun B, and
folic acid on nucleic acid composttion
of the bone marrow of patients with
megaloblastic anema J Lab & Clin
Med 43 905 913 June 1954

Rib and desoxyr 1
aad (RNA and DNA) thymne (T} and
uracil (U) concentrations in the bone
marrow of 11 patients with permicious
anemia and 1n 1 with sprue were deter
mined by paper chromatography before
duning and after treatment with one or
more of the following ascorbicacid vita
min By, folicacid and folimc acid Simy
lar determinations were made on 19 nor
mal subjects

The RNA/DNA and U/T ratios were
higher than normal 1n patients with meo




aloblastic anemia, the relative amount
of thymune was lower than normal After
deq with hemop vt
tamuns the RNA/DNA and U/T ratsos
fell and the relative amount of thymune
rose to normal as the bone marrow be
came normal cytologically
The results suggest that n hemo
posetic tissues, vitamun B,y folicacid and
ascorbic acid promote formation of thy
mine and yts desoxynbotides and deple
tion of uracil and 1ts nucleotides There1s
also evidence that a greater percentage
change takes place 1n the pynmidine con
centrations than m the nuclere acid con
centrations  This may indicate that 2

qualitative effect on the composition of

the nuclerc acids 1s mitiated by these
vitamins

The following daily dosages were em
ployed (1) ascorbic acid omlly 1,000

after vitamun B, therapy The adrenal
cortex tesponded normally to cortico-
tropi admumistration One patrent with
PeTRICIONS anemua In Zelapse was guen
hydrocortisone mntravenously and 2 were
gven cortisone intravenously The rate of

P of 17 hydi
ods from the plasma was normal

After oral admsmistration of 200 mg
of hydrocortisone acetate suspension to 4
patients with pernicious anem:a and 200
mg of hydorcortisone suspenstonto1 pa
tient with pernicious anemra plasma 17
hydroxycorticoid Jevels were elevated for
prolonged periods The maguitude of the

1 was not 1 d

by vitamun By

A patient with achylta gastrica and no
evidence of anemia showed the same pro-
Tonged 17 hydroxycorticosterod level
after oral hydrocortisone as the patients

5

mg  (2) vitamin By y
025 meg or5to 30 meg (3) folic acd
mtramuscularly 05 or 10mg (4) foliue
acid mtramusculatly, 1 mg

University of Cincinnati
College of Medicine
Cincinnat! Ohlo

38 Sandberg A A Eik Nes K Nelson

D H, Paimer, J G Cartwrnght,
G E and Wintrobe, M M Adreno-
cortical function and metabolism of
17 hydroxycorticosteroids mn perm
crous anenua New England J Med
251 169 174 July 29 1954
Adrenocortical function and metab

olismof17 hydroxycorticosteroids in per
rucous anemia were studied by measure

withp anemua Ten patientswith
pernicions anem:a were given 200 mg of
hydrocortisone suspended 1n 150 cc of
normal gastne juice The 17 hydroxycor
ticosterords were lower than when hydro-
cortisone was given without gastric juxe
The data derved from the study of the
patient with achylia gastrica without pet
icious anerma indicate that the presence
of achylia per se rather than its met2
bolic effects, 1s the important factorm the
respanse Failure of vitamia By therapy
to modify the results further umplicates
the achyla
Salt Lake City Utah

Pollycove M, Apt, L andRoss J F
Ery and the of

ment of the blood 17 hyd: ticoids
1n 8 patients with pernicious anemia in
relapse and after vitamin B,, therapy m
pormal controls and 1n 1 patient with
achyla gastrica

There was no evidence that adreno
cortical function or sterord metabolism 1s
mparred 1 patients with pernicious ane
mia 1n refapse Normal 17 hydroxycorty
cod levels were found during relapse (ex
cept 1n 2 severely 1ll patients whose 17

ydroxycorticoidlevels d
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1ron 10 patients with permcious ane
mia Chn Research Proc 392 93,
Apnl 1955

The movement of gron 1 7 panents
with perucious anemua pefore and after
mtial therapy wath vitamun By 38
studied with the use of tracer doses of
Fe* Before treatment therate of removal
of tron from the plasma was ? “&: !6 ;xg;ers
normal only 10 to 20 per cen
porated 1ntoairculatingerythrocytes (aoY



mal 90 to 100 per cent) and the iron
natially accumulated wath abnormal ra
pidity 0 the bone marrow and spleen
After retention 1n the marrow for several
days most of the iron gradually moved to
the fiver

Three days after the imtiation of vita
min By therapy radicactive 1ron was
raptdly depleted from the liver and bone
marrow A simultaneous sharp increase
of radioactive 1ron within circulating ery
throcytes occutred

These studies demonstrate a shight de
struction of circulating erythrocytes but
emphasize the predonunance of arrested
erythrocyte hemoglobimzation 1 pro-
ducing permucious anerma  They also sug
gest that the abnormal increment of fecal
urobilinogen 1n this disease 15 probably
denved from the breakdown of heme or
otherp within

i patients with Addisontan pernicious
anemia dunng rerussion

The data indicate that the degree of
blood regeneration in response to specific
therapy cannot always be estimated by

ges1ap
The hematologic ;'cspcnse as determined
by changes in CRBCV /kg of body weight
may be greater than that indicated by the
changes noted in the venous blood In
some persons the clinical state seems to
be as useful a guide 1n evaluating the re
sponse to therapy as 1s the estimation of
the red blood cell volume

St te Unl ersity of
New York Coliege of Medicine
New York N Y

Thomas E D andLochte H L. Jr
In vitro observations on oxygen con

TOW
Boston V4 Hospital and

Tfts College Medical School

Boston, Mass

Rabiner S F and Lichtnae H C.
Studies on the relationstup between
the peripheral blood counts and the
total body red cell volume AMA
Arch Int Med 99 474480 March
1957

It has been shown previously thatn
normal persons there 1s a relatively con
stant rel p between the b
of penipheral venous blood and the circu
lating red blood cell volume per kilogram
of body weight (CRBCV /kg )

‘Thirteen patients with Addisoman
pernictous anemia were studied by deter
nuasng the circulating red blood cell vol
ume using isotopically tagged red blood
cells

A poor correlation between the per
1pheral venous hematocrst and the circu
lating red blood cell volume per kilogram
body weight was found m patients with
pernicious anemia 1n relapse and duning
regeneration In some mstances the ven
ous hematocnit was falsely high  and
othertimes falselylow Ina few selected
Gases tus poor 1 Iso f¢

P
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heme synthesis and desoxy
nbonucleic acid synthesis by perni
<ious anemia bone marrow Clin Re-
search Proc 5 145 146 April 1957

The nature of the biochermical defect
n pernictous anemua (P A) 13 still not
understood We have studied P A
bone marrow by the followng techmcs
(1) Oxygen consumption (2) Heme syn
thesis as measured by the rate of incor
poration of C! glycine mto heme and
(3) Desoxynbonuclerc acid (DNA) syn
thesis by measurement of the rate of
incorporation of C' formate into
thymune

Utilezing these methods 1t was found
that PA bone marrow synthesizes INA
at a greater rate tn normal serum than in
PA serum Addition of vitamun B, to
P A bone marrow in P.A serum acceler
ates the rate of DNA synthesis By, and
folic acid have no effect on otygen con
sumption or heme synthesis Folic acsd
and cutrovorum factor accelerate mark
edly DNA synthests 1n some marrow
samples and show no effect inothers P A
serum has no demonstrable inhubatory
effect on hormal bone marrow From
these studies 1t 15 concluded that vitamun
B,y and falic acid are specifically con



cerned with DNA synthesis that By has 43 Stahlie, T D Megaloblastic anemya

a drrect actron on the marrow celfs and and vitamun B, Maandschr v kin
that folic acid affects some P A marrows dergeneesk 21 396, Dec 1953 (abstr
but not others JAMA 154 1137, March 27, 1954)

These studies provide evidence of
the mportance of By, 1n DNA synthests
by human cells The techmcs described
make 1t possible to apply the data from
numerous microbologic studies to hu 5 meg Marntenance therapy with vitaun
man cells By was not necessary It s believed that
Mary Imogene Bassett Hosplta nutnnonal deficiencies dunng the war
Cooperstevn N ¥ were responsible for the anema

A child with megaloblastic anemua re
covered after treatment with intramuscu
lar vitamun B,y followed by oral vitamun
Byx The daily dosage by both routes was

NUTRITIONAL 44 Watson,R J,Lichtman, H C Mes

MACROCYTIC ANEMIAS site J, Ellison, R R , Conrad, H and

Ginsberg V  Clinical studies with the

42 Das Gupta C R., Chatterjea, J B citrovorum factor tn megaloblastic

and Basu P Vitamun By, 1n nutri- anemua Am J Med 17 1728 July
tional macrocytic anaemua, Brut M J 1954

2 645 649, Sept 19 1953 Five patients wath putritional megelo-

blastic anemua had hematologic remis
stons after therapy with atrovorum fac
tor (CF) Four had previously failed to
mprove when given vitamn By, Two
patients apparently had dual deficiencies
of both vitamin By, and CF Oge had
addisonian permcious anems and a su
perimposed deficiency of CF the other
had cirrhosis of the lver and a mutn
tional megaloblastic anerma The latter
showed a good hematologie remussion
matgally when grven vitamin By but sub
sequently relapsed and responded only
to the oTCF‘ o

d T ofapatient

perntcious aneoma with CF resulted x:
acute combned system disease whid

cleared up promptly after parenterst adr
munistration of vitamun By The use 0

CF or PGA (pte!oylglutz:mc aad)isun.
Joubted] B ma

possible that the

these agents may

In a Calcutta hospital 22 Indian pa
tients with uncomplicated nutntional
macrocytic anemya were treated with vita
mm B,, Fifteen received mtramuscular
therapy 1 received oral therapy and 6re
cerved both at different times In general
maximum response followed 200 to 300
meg of intramuscular vitarun By, but
dose and response had no distict corre
lation There was no correlation between
Tesponse to oral vitamun By with either
dose or state of gastnic acidity Initial
improvement occurred 1n 14 cases but
was sustaned m only 5 R
was wmadequate and was not
with the degree of improvement Folic
acid and crude liver extract given to pa
tients who relapsed gave adequate or
better results 10 most cases
The authors state that these studies

ly indicate that macro
cytic anemia 1avolves deficiency of both
folic acid and vitanun B, Defi y of
folic acid however 1s described as the
major and primary factor and that of
vitamn B, the mnor and secondary fac
tor in most cases

defl

pemucious anemsa Itis

logic response to
further deplete the stores of vitamis By
accelerating the development of com-
bined system disease In megaloblastic
anemzas with assocrated gastne achlorr
hydera vitamin By, thercfore 1s the drug o

.gz:,:':/ 'Zo’imt Medlcine choice When hydrochlonc acyd 1s found
18]




1m the gastnc Jutce treatment with CF or mi1 normal absorption resulted as indt

PGA is indicated cated by Tow fecal elimination and a high
hepatic uptake The patient fumself ex

State Universtty of Mew York

n’:-’:r«:rxl 14 tubited normal absorption of Co*® vita

Xi g County Hosplt 1 mun B, after remission of the anemia

Booklm N T

Thus thispatient insprte of adequate in
trinsie factor apparently developed vita

45 Gosseln B and Morissette L. 'Le min By, deficiency as the result of a pro

des anémies " fonged dictary defivtency of it
par la vitamine By, orale [Treatment Tufs Coltege Medical School and
of macrocytic anemias by oral vita Boston V A Hospital
min B;,] Union méd du Canada 83 Boston Masz

1238-1241, Nov 1954
Apatentwithnutnitional macrocytic 47 Wokes F,Badenoch,J and Sinclait

g anemia was H M Human dietary deficiency of
treated wath a preparation which con vitamin B,, Am } Clin Nutntion 3
tams per capsule 100 meg of vitamun 375 382 Sept Oct 1955

B, 75 mg of extract of the duodenal
mucosa and 175 mg of folic and At
the time the case was reported the pa
tient had resumed fus work and was be
1ng mantained in perfect health by a
vitamun By, preparation

‘The authors compare the dictary in
take of calones protem and vitamun By,
and describe vitamin B,y deficrency symp-
toms 10 Amencan Dutch and Brush
vegans (vegetartans who do not eat dairy

Despate the efficacy of thys oral prepa products) 'l;‘he commonest and earlest

of vitamun B,y were
ration, the authors are not convinced that £
oral ':;m!mem s superior 12 general to oral Paresthesia developed more slowly
tramuscular admimistration. sce an Amenorthea and menstrual disorders
:n]em:n every two or three weeks main ooouered 1n § of 22 British women Nerv
tains the patient in good condition When ous sym pdtom‘;were c(;mr;mn as were
1njections are not feasible however oral pams and stffening of the spine and

back The adence of defiency symp-
treatment will render great service toms was lower 1n the Dutch than in the

Hépiial Notre-Dama British and did not appear among the 26
Mont eal Amencans all of whgge:ad bccngvegans
five years or longer Serum vitamun By,
45 :zu]y‘:";:;n?:m u‘:‘;‘n:;u:“:“s:’;";: levels showed a steady falt during the first
7 years a return to near notmal between
tary deﬁa;rncy of ;xtamin B, Cln 7and 10 years and then a more gradual
Research Proc. 3 28 Feb 1955 descent In vegans with anemua correla
A man of 60 who had scrupulously tion of the red cell counts with vitamin
avoided all foods of animal ongn for at B, levels gave an average curve unhke
least 8 years was admitted with a severe that seen 1n pernicious anemra but simglar
macrocytic anema associated with a to that scen 1n subacute combined de
megaloblastic bone marrow The serum generation of the cord This may reflect
vitamin By level was 70 mucromicro- the large ingestion of folic acid
grams per ¢ and hematologic response The nervous system symptoms ob
to parenterally adminsstered vitamun By, served 1n some vegans might have been
was charactenstic The patient s gastric due to chronic tocity caused by an in
Juice contained free hydrochlonde and Crease 1n the blood concentration of a
when 1t was adrmunistered with Co® vita keto ac1d denvative of tyrosine Unnary
mun B, to a patient with pcmiclous ane excretion and blood levels of thiocyanates

(891



were also increased and were further average case of macrocytic anemia 1n
+ ned defs

stimulated after tyrosine I y rep

The results of the investigation nd: of folic acid and vitamm B,, ?
cate the occurrence 1n man of 2 dietary School of Tropical Medicine
deficiency of vitamun By, stmilar to that Calcstta India

encountered 1n ammals hiving on a diet
free from ammal protemn The poor rate 49 Clarke, J P and Essig, L L Mega

of growth and development 1n such amt Ioblastic anemsa of pregnancy, Am J
mals can be improved by addition of Obst & Gynec 67 367 372,Feb 1954
vitamin By, provided that thewr diet 1s not Case histonies of 3 patients with
deficient 1n total protemn megaloblastic anemua of pregnancy are
‘The authors attribute the varymng inc presented The first patient received mtra
dence of deficiency symptoms 1n the muscular vitamin By, (30 meg daily) for
Dutch Bntish and Americans to the two days prior to delivery Vitamun By,
variations 1n total protemn intake i the rather than folic acid was given m this
three groups The Brtish who had the case because of lack of appreciation of
lowest intake (7 per cent) had the highest the greater specificity of folic 2cid in this
1ncidence of deficiency while the Amer condition  The authors describe the re
cans who ngested the largest amount of sponse to vitamin By, as nadequate
protemn (104 per cent) had no clinical The other 2 patsents were treated with
deficiency symptoms folic acid 10 mg and 15 mg by mouth
Ovaltine Research Laboratories daily respectively Both showed an ade
King s Langley England quate reticulocyte and clincal response
Radcliffe Infirmary and University of Colorads
University of Oxford School of Medicine
Oxford England Denver Colo
50 Moore H C Lille, E H and
ANEMIAS OF PREGNANCY Gatenby, P B B The ;:esponse of
Tobl of p
48 Das Gupta C R, Chatteriea J B to vitamun By, Insh J M Sc 6th
and Basu P Vitamun B,y m macro- Series No 351 106, March 1955
cytic anemia mn pregnancy Indian M (abstt Am J Obst & Gymec n
Gaz 88 102 105 1953 (abstr Blood 1163, May 1956)
10 667 668 June 1955) cases of blast
Twenty one cases of macrocyticane anemm of pregnancy at the Rotunda
mia 1n pregnancy 13 with Hosputal were treated vath vitamun B
and 8 with normoblastic bone marrow Six patients also receved 1ron therapy
were treated with vitamin By, by the oral Fecal fat analysis was performed dunnga
or the intramuscular route In both four-day period with the pateents ‘”:.:
groups the response was better by the standard diet containung 70 grams of fal
route Initial resp was and 70 grams of protemn daily Tl'uneeln
good 1n 70 per cent of cases with patients had a reticulocyte response o
megaloblastic marrow and 1n 80 per cent therapy The four cases which did noldl‘ed
of cases with normoblastic marrow The spond to vitamin By therapy respor e
good ymitial response was not however favorably to subsequent folic aad ther
sustamned and contiruation of vitamn By, apy The authors conclude that there a;t
therapy did not usually produce further two groups of megaloblastic anemi3 o
smprovement of bloed picture but ad pregnancy depending on the respons¢
mmstration of folic acid or crude hiver vitamm By, and not all ¢ases can be e
extract did The authors suggest that an garded as folic acid deficent anemtas

[90]



51 Badenoch J Callender S T Evans
J R Turmbull A L.andWitts L J
Megaloblastic anemia of pregnancy
and the puerperium Brit M J 1
1245-1247 May 21 1955

In 9 patients with megaloblastic ane
ma of pregnancy and the puerperium
ntnnsic factor secretion fat absorption
and serum vitamin By, levels were normal
Of the 4 examined before delivery 2 re
sponded to folic acid and 2 did not re
spond either to folicacid or to vitamun Byy
therapy The 3 patients studied dunng the
puerpenium seemed to respond to folie
acid or to \itamun B,y but these recov
enes might have been spontancous remis
sions which are common after delivery
Of Z patients with severe anemua sic
weeks after delivery 1 ded to folic

vals was adminstered to 13 patients OF
the 9 patients treated during pregnancy 4
responded rapidly and 3 more slowly
Clinieal improvement in all these was
stnking Of the 4 patients treated after
deltvery 2 showed no response to vitanun
By or any other agent and 2 patients re
sponded well However this response
could not be attributed completely to
vitamin By, because of the possibility of
spontancous remussion following delivery

The author states that although the
primary deficiency among these women
may have been folic acid response to
folic acxd may not be possible until the
sccondary deficiency of vitamun Byy 18 cor
rected After partuntion the slow spon
taneous recovery which occurs as folic
acid aguin becomes available may be

acd and 1 to vitamin By,
Theauthorsattnbute the vanable find
mngs to toxerma and nfection, hemor
rthage multiple or rapidly repeated preg
nancies or to poor diet and gastrointes
tinal upsets However when pregnancy
alone seems 10 induce anemua  the cause
appears 1o be ihe development of re
sistance to vitamun By, and folic acid

Radeltfe Infirmary
Oxford England

52.Berry C G Anaerma of pregnancy
1 Afncans of Lagos Bnt M J 2
819-823 Oct 1 1955

A study of the anema of preghancy
among African women 1n Lagos included
30 patients The diet of these people con
s1sts manly of starchy vegetables pailm
and groundnut ol with bittle meat eggs
milk or fruit The red cell counts tn the
30 patients ranged from 069 million to
34 million per cu mm The h

by ad of vita
min B,y
St James* Hosplial
England

Lowensten I Pick C and Phulpott,
N Megaloblastic anemia of preg
nancy and the puerperium Am J
Obst & Gynec 70 1309 1337, Dec
1955

In 18 patients with anema of preg
nancy or the puerperum  dietary defi
ciency was the apparent cause 1n 12
causes 1 the other 6 were not defimtely
known Treatment conststed of oral or
intramuscular vitamin By, or folic acid
or oral fohmc acid Many of the patients
tecesved more than one of these agents
in sequence

Vitamin B, was effective by the oral
voute tn 1 patient and by the parenteral
routen3 It failed 1n 4 patients who were

concentration ranged from 2 5 to 11 Gm

per100ce Leukocyte counts ranged from

4300 to 19 600 per cu mm  Stool ex
showed worm infe m

many of the patients which undoubtedty

aggravated the aneria

Vitamin By, 100 or 200 meg intuatly
followed by 20 or 50 meg at weekly inter

[s1)

Tater ly treated with fohc acid
A complete response was obtained with
folic acid alone in | patient Folinuc acid
produced pood response 1n 6 patents
while 3 had spontaneous remissions
In June 1953 the authors began rou

tincly presenibing prenatal supplements
which included vitamin B, and folic actd
They believe that this 1s responsible for



the fact that since then no patients with
galobl anemua of preg; have
been admutted to the hospatal
It 15 concluded that 1n temperate clt
mates megalob! anemia
with pregnancy or the puerpenum may
result from a deficiency of folic actd or
vitamm By, or possibly of a third un
known factor

MeGil Medical School and
Royal Victoria Hospital
Meontreal Quebec

54 Adams,E B Treatment of megalo
blastic anaemia of pregnancy and the
puerperium with vitamin By, But
M J 2398400 Aug 18, 1956

Author s summary  The results of a
chimeal traal using vitarmn By 10 10 pa
tients with megaloblastic anaemia of

g are ded
of the bone marrow 1s briefly described

Response was satisfactory 1 all
seven treated after delivery It appeared
to be as good with doses of 100 pg as 1t
was when 1000 (g or more was given,
but better results are usually obtamned
with folic acid

“Three patientstreated before delivery
responded poorly

Because of differences 1n the appear
ance of the bone marrow and mn response
to treatment it seems ltkely that there are
several varieties of megaloblastic anaemia
associated with pregnancy

University of Natat
Durban South Africa

55 Izzk G Rachmilewitz M Stemn
Y , Berkovici, B, Sadovsky, A Aro
novitch, J and Grossowicz N Vita-
mun By, and wron deficiencies in ane
mia of pregnancy and puerpernmm
AMA Arch Int Med 99 346-355
March 1957

Of 2500 women exammned dunng
pregnancy or the puerpenium 276 were
anemic The group was generally mal
noutished

d 1

and sexrum vitarmn B: determinations
[92]

56 Tt R.B

were carried out 1 100 of the anemsc
women Of these 30 had hypochromic
iron deficiency anetmua wath low terum
aron and normal serum vitamun By, levels
In 11 patients with hyperchromic macro-
cytic anenua very low vitamun By, con
centrations were found with normal or
high serum iron concentrations The re
marming 59 had dimorphic apemua, with
both Jow serum vitamin By, and low tron
concentrations

A gradual fall to below 200 micro-
mycrograms of the serum vitanmun By
concentration took place in most anemic
patients durng the last tnmester of preg
nancy, followed by a nse durng the two
to four weeks following delnvery Vita
mn B, deficency was attributable not
only to the utilization of large amounts of
the vitamun 1 the growth of the embryo
but also to the fact that the diet during
pregnancy as well as dunng preceding
years had been poor in anmal protewns

“Though 1t has been generally accepted
that meg: anemua of preg
responds to crude lver extract and 10
folic acid but not to vitamin B,y recent
reports have cited favorable therapeuttc
results tn some patients treated with vita
min By,
Hebrew University Hadassah Medical School
Jerusalem Israel

Tinerd

of megaloblastic anacmia of preg
nancy and the puerpenum Lancet
1 1171 1172 June8, 1957 (in Origtnal
Articles)

The author suggests that dretary d¢f
ciency 1s a significant factor 1 megalo-
blastic apemia of pregnancy 1 the tropics
If thys 15 true more patients may be ex
pected to develop the disorder durmng
winterand spring A study of 100 cases of

galobl anemia of preg
showed just such an ancreased 1ncidence

ter and sprin,
" vgnmusc m-fch gf the supply of fohic
actd comes from green vegetables 1t may
be that dietary sources in the winter 31¢




inadequate to meet the increased needs of

monlh: and a gul of 12 months who had
l anemia n the

pregnancy Vormting of pregnancy fur
ther decreases intake  The feason why
patients wath the disorder 1n temperate
chimates develop a pred i not

penphemlblood mcgalohlasucboncmar
Tow glossms and gastromntestmal dis

Y
exclusively folic acd deficiency 15 ex
planed by Vinke and Van der Sar (1956)
who point out that healthy people have a
store of vitamin By, which can supply
their requirements for many months and
sometimes for years The store of folic
acd on the other hand can supply the
needs of the body for only about amonth
In a previously well nounshed person
with increased demands for both sub-
stances and with a poor dietary intake
folic acid deficiency becomes mamfest
much earlier than does a deficency of
sitamin By, Ina previously malnourished
person with a low store of vitamin By,
however the deficiency fs likely to be of
bothwvitamin By and folicacd this would
obtamn 1n patients developing megalo-
blastic anaernia 1n the tropics

“The evidence presented here does not
warrant the assumption that all cases of

lobl. anzemia of p are

due to dietary deficiency but 1t suggests
that dictary deficiency ss at least an 1im
portant contributory cause It 15 interest
g that the disorder disappeared from
the wards of a maternsty hospital m
Montreal when an antepartum daily sup~
plement of 4 5 g of vitamin By, and 30
mg of folic acid was given (Lowenstein
etal 1955)
King's College Unlversity of Du ham and
Princess Mary Maternity H spttal
Newcastle xpo Tyne England

ANEMIAS OF INFANCY

57 G L So-called fciosi
form apnemua with megalocytes of
children, Lattantc 24 856 Nov 1953
(abstr AMA. Am J Dis Child
88 689 Nov 1954)

Permciosiform anemia with megalo-
€ytemia was diagnosed 1n a boy of 13

(93]

results followed
treatment wuh liver extract and vitamin
By Aside from a few cases descnibed in
Amenica practically all cases previously
reported have been from Sicily These
children were not Sicihan

Roberto B Perniclous Like anemia
and other megaloblastic anemias of
infancy Acta haematol 11 355 371,
1954 (abstr Blood 9 1122, Nov
1954)

‘The author discusses the various meg
aloblastic anemias in infancy He stresses
the curable types including permicious
like anemia of Gerbasi Itischaractenized
by symptoms referable to the nervous
system and by a response to small
amounts of vitamin B, given orally The
disease seems to be due to insufficient
vitamin By, in the food

Unl evsitv of Palerma
Palermg Sicily Italy

OTHER ANEMIAS

Kenawy,M R andHassanem M A
Combined vitamin By, and folic aad
therapy in won deficiency anaemias
Acta haemat 10 92 94 1953 (abstr
Blood 9 296 March 1954)

Expermentswere carried ont incases
of hypochromic anemra using a muxture
of 30 mcg By, and 10 mg folic acid for
dally injections The average daily in
crease of hemoglobin in the cases treated
with the vitamun B,y and folic acd in
addition to the iron therapy was I 77 per
cent and 078 per cent in the control
Eroup with1ron treatment alone

Kas» KT ,m.l Fouad T UM Ity
Calre Ey



60 Yoy, H and Kondi, A Nutntional

and ntestmal factors and sron losses
1 the genesis of tropical anaemuas,
Lancet 1 423-424, Apnl 14, 1956

The etiology and treatment of hypo
h ytic sron-d Y ane
mis occurming 10 the tromes are dis
cussed In the abseace of tron deficency
such anemias might be due to 1atestmal
blood loss cavsed by parasites defective
intestmal wron absorption caused by ab
normalealcium phosphorusratios, orfoss
of wron through feces unne or sweat
which 15 estimated to be 10 to 15 mg
per day
Most patients with hypochromic ms
crocytic 1ron deficiency anemias re
sponded to the daly eral admmstration
of yron or to wron and protemn 1n some
form Pauents who did not respond 10
this treatment and who had grant stab
cells in the urine often responded to Smg

of folicacd danly for one week or 80 meg
of vitamia B, ot both

Foy H and Kondi, A Genses of
tropical anaemfas, Lancet 2 95 %6,
July 14, 1956 (Letter to Edutor)

Microcytic, hypochromie {ronsfi
clency anema usually responds to tron
but 1n some cases protein 1n the form of
skimmed muk must also be given A
smaller group of these anemsas responds
fully only if the patient 15 givea 1z adde
tion to ron and protewr 8Dto 200meg of
tramuscular vitarmun B,y 10 spite of the
fact that the vitamn By, serum level 1
normal Perhaps the teason 1s that 18
these anermuas the vitarun By, levelin the
serum must be tugher to faciiate protein
utilization and metabolism or for the
synthesis of methyl and SH groups for
‘hemoporetc purposes

Welicome Trust Research Loboratories
Nairobl Kenya Tast Africa

NERVQUS SYSTEM

NEURQPATHIES DUE TO
VITAMIN B, DEFICIENCY

ciency may causé neusopathy without
hematologic changes In this case sub-
total gastrectomy may have cused the
deficiency

62 Bastrup Madser P Non anaermic
neuropathy caused by deficiency of
the antt permiqious anaemua principle
following subtotal gastrectomy Acta
med Scandinav 147 399.404 Jan
29, 1954

Marselishorg Hospliat
darhus Denmark

63 Jewesbury E C O Subacyte com
tined degeneration of the cord and
achlorbydstc penipheral neuropatfues
without anaemia Lancet 2 307312,
Aug 14,1954

Subacute combrned degeneration of
the cord occurred 1n 5 patients who
showed only msigmficant changes 18 the
penipheral blood and who had normo-
blastic marrow Al had husiamine fast

F ogcurred anter for
9 and 12 menths after subtotal gastrec
toray in 2 patents Qne patient also had
muscle ncoordination and ataxia The
neurologc manifestations were simlar to
those accompanying Perm(Cious anerma
but there wete no sigmficant hematologic
signs 1n both patsents the symp dis
PO d after d
uon of visamus By and ymp
continued dunag cbsctvation periods of
6and 12 months e and terminated fatally 1n anothef casc
1t 1s concluded that vitamun By, defi a small amount of vitamun By, wa$ given

[94]

In one case in which thete was 8o
antral wth vitamun By pernt
clous anerna developed one year later




for only two weeks Thereafter the patient
remained well for three years but then
developed permicious anemia

In the 3 other patients who received
adequate parenteral treatment with vita
smn By pemicious aneria did not de
velop neurologic signs did not advance
and there was symptomatic recovery In2
of these 3 cases mant metamyelocytes
were scen 1n the marrow this may beone
of the carhiest signs of pernicious anemia

Two other patients are desenbed 1n
whom peripheral neuropathy was asso-
ciated with histamune fast achlorhydna
and a normal peripheral blood count In
1 of these, minimal changes 1n the sternal
matrow also susgested the beginning of
permucious anemta

Patients with histamune fast achlor
hydna are liable to develop vitarmun By,
defiiency but the relative susceptibulity
of the perpheral nerves spinal cord and
marrow 1s unpredictable Early treatment
and close observation of patients wath
neurologic mamfestations 1s essential A
few cases of nonanemc penpheral neuro-
pathy wath histamine fast achlorhydria
may be due 1o causes other than vitamin
B, deficiency

The author suggests that the terms

permcrousanerma and  subacute com

bined degeneration of the cord  be
dropped 1n favor of the more comprehen
sive term  vitamn By, deficency  This
mght be qualified by adding megalo-
blastic anemua and/or neuropathy  (cere-
bral spinal or peripheraf)
Royol N rihern Hospital and

Rorth Middiesex Hosphtal
London England

Chase Farm Horpital
Enfield England

Laton and Dunstable Hosplrat
Luton England

64 ArlasTM Apt L andPollycove M
Absorption of vadioactive vitamn
B,; in nonanemic patients with com
bined-system disease New England
J Med 253 1005 1010 Dec 8 1955

(951

When hematologic manifestations of
Pemictous anemia do not occur it 18 dif
ficult to differentiate combined system
discase resulting from vitamin By, defi
ciency from other types of neurofogie dis
orders The authors deseribe a method
for measuning gastrointestinal absorption
of radioactive vitamuin By, which they
used to make this differential diagnosis 1
4 patients

Radwoactive vitamun Byy was piven
orally with and without normal human
gastric juice and also subcutancously
Scintillation from the liver was measured
10 days later The hepatic countafter sub-
cutancous adminstration was assumed
1o represent 100 per cent absorption In
the 4 subjects the hepate count per anat
ute per microcurie after oral dosage was 0
to 19 per cent of that scen after the sub-
Cutaneous dose When the same oral dose
was miven with normal human gastnie
Juice the hepatic count was 59 to 63 per
cent of that obtained afier njecion Gas
trc juice from the patients was given
onally with radioactive vitamun By, to
Other patients with treated pernicious
anemia These patients were also given
test doses of vitarin B, without gastiic
Juice subcutaneous doses and oral test
doses with normal human gastric juice
Hepatic counts were low when the radio-
active vitamin of the vitamin plus gastric
Juice from the patients wath combined
System disease was given Counts after
oraf ingestion of the vitamun plus normal
gastne juice were high When 11 normal
Subjects were tested hepatic deposition
of orally admnsstered radioactive vita
min By, was 40 to 68 per cent of the
amount noted after subcutaneous ad
Tninistration

Each of the 4 patients showed neurol
Ogic improvement on vitamin B,, ther
apy Duning follow up peniods of from 2
to 96 months neurologic svmptoms did
hot progress
Baston Unt e ity School of M dt
T fis Unt ersity Schoof of Medict ¢ and

8 'ston ¥ ete anis Administration Hospir 1
tow Mass



60 Foy, H and Kondi, A Nutritional

and intestinal factors and rron Josses
n the genesws of tropical anaemias
Lancet 1 423424 Apri! 14 1956

The etiology and treatment of hypo
h uerocytic 1ron-d 'y ane
mias occurnng m the tropcs are dis
cussed In the absence of sron deficiency
such anemias might be due to 1ntestinal
blood loss caused by parasites defective
ntestinal 1ron absorption caused by ab
pormalcaleium phosphorusratios orloss
of 1ron through feces urine, or sweat
which 15 estimated to be 10 to 15 mg
per day
Most patients with hypochromic mu
crocytic 1iron deficiency anemuas re
sponded to the daily oral admmustrationt

of ion or to 1ron and proten m some

form Patrents who did not respond to
this treatment and who had grant stab
cells 1n the urine often responded to S mg

of folie acid daily for one week or 80 feg
of vitamn B,, or both

61 Foy, H and Kondi A Geness of
tropical anzemuas, Lancet 2 9596
July 14 1956 (Letter to Editor)

Microcytic  hypochron fron-defi
ciency anerma usually responds to 1ron,
but 1n some cases protemn in the form of
skimmed muk must also be given A
smaller group of these anemias responds
fully only 1f the patient s given, 1n addt
tion toron and protem 80to 100meg of
mtramuscular vitamm By, m spite of the
fact that the vitammn By, serum level 15
notmal Pethaps the reason 1s that 1
these anemias the vitamin By, level i the
serum must be lugher to facilitate protew
utilizatron and metabolsm or for the
synthesis of methy! and SH groups for
hemoposetic purposes

Wellcome Trust Research Laboratories
Nalrobl Kenya East Africa

NERVOUS SYSTEM

62 Bastrup-
neuropathy caused by deficiency of

NEUROPATHIES DUE TO
VITAMIN B,, DEFICIENCY

Mad:

P Non

the ant1 permcious anaemia principle
" brotal

, Acta
med Scandmav 147 399404 Jan
29 1954

Paresthesia occurred for

£ 4
9 and 12 months after subtotal gastrec
tomy 1 2 patients One patient also had
muscle incoordmnation and ataxia The
neurologic mamifestations were symlar to
those accompanying permicious anema
but there were no siguhcant hematologic

ciency may cause neuropathy without
hematologic changes In this case sub-
total gastrectomy may have caused the
deficiency

Morselisborg Hospital
Aarbus Denmark

63 Jewesbury E C O Subacute com
bined degeneration of the cord fnd
hiorhydnc penpheral
without anaemia Lancet 2 307 312,
Aug 14, 1954
Subacute combined degeneration of
the cord occurred 1 § patients who
showed only 1nsignificant changes in the
penipheral blood and who had nonmo-
blastic marrow All bad ustamine fast
dria

signs In both patients the symp dis
after lar ad:

In one case in which there was 00
anghal with vitarun By pern!

PF
non of vitanun B, and impi 13
contiued during observatson pertods of
6 and 12 months

It ss concluded that vitarmun By, defi

[94]

clous anerma developed one year later
and terminated fatally In another cast
a small amount of vitamun Byy was gven



for only twowecks Thereafter the patient
remained well for three years but then
developed pernicious anema

1n the 3 other patientt who received
adequate parenteral treatment wath vita
min B,y permcious anemia did not de
velop neurologic signs did not advance
and there was symptomatic recovery In2
of these 3 cates guant Metamyelocytes
wete scen in the marrow this may be one
of the earliest s1gns of pemicious anemta

Two other patients are deseribed 1
whom penpheral neuropathy was asso-
cated with fast achlothyd

‘When hematologie mamfestations of
permicious anemia do ot occur it 18 duf
ficult to differentiate combined system
discase resulting from vitarun Byy defi
ciency from other types of neurologic dis-
orders The authors deseribe a method
for measuning gastrontestinal absorption
of radicactive vitamun By, which they
used to make this differential diagnosis in
4 patents

Radioactive witamin By, was gunen
orally with and without normal human
grstnc juice and also subcutancously
from the liver was measured

and a normal penipheral blood count In
1 of these, miumal changes in the sternal
marrow also suggested the beginming of
PerIUCIoUs anemua

Patients with tustamine fast achlor
hvdna are iable to develop vitamun By,
deficency but the relative susceptibility
of the penypheral netves spinal cord and
marrow 1s unpredictable Early treatment
and close observation of patients with
nevrologic manifestations ss essential A
few cases of nonanermic peripheral neuro-
pathy with histamine fast achlorhydna
may be due to causes other than vitamin
B,, deficiency

The author suggests that the terms

permciousanemia and  subacute com
bined degeneration of the cord be
dropped in favor of the more comprehen
swve term  vitamin By, deficency  This
might be qualified by adding megalo-
blastic anemia and/or neuropathy (cere-
bral spinal or peripheral)
Royal N reher Hospliat and
North Middlesex Horptial
England

g;:- Farm Hoptal

Luton and nwmblz Hasphi {
Luton England

64 Anas1M Apt L andPollycove M
Absarption of radioactive vitamun
B, 1 nonanemic patients with com
bined-system disease New England
J Med 253 1005-1010 Dec 8 1955

[95)

10dayslater The hepaticcountafter sub-
cutancous administration was assumed
to represent 100 per cent absorption In
the 4 subjects the hepatc count per min
ute per microcurie after oral dosage was 0
10 19 per cent of that scen after the sub-
cutaneous dose When the same oral dose
was prven with normal human gastne
Juice the hepatic count was 59 to 63 per
cent of that obtained after injection Gas
trie Juice from the patients was given
orally with radioactive vitanun By, to
other patients with treated pernicious
anemia These patients were also given
test doses of vitamin By, without gastric
Juice subcutancous doses and oral test
doses with normal human gastnie juce
Hepatic counts were low when the radio-
active vitamin of the vitamin plus gastric
Juce from the patients wath combined
system disease was given Counts after
oral ingestion of the vitamun plus notmal
gastric juice were high When 11 normal
subjects were tested hepatic deposition
of orally administered radioactive vita
min By, was 40 to 68 per cent of the
amount noted after subcutaneous ad
numstration

Each of the 4 patients showed neurol
ogic improvement on vitamin By, ther
apy During follow up periods of from 2
to 96 months neurologic symptoms did
not progress
Boston Untrer Ity School of Med! ine
T fis U 1 ersliy Sch of of Medictne and

8 slon Vete ans Administ arton Hospts |
Boston Mass



60 Foy, H and Kondi, A Nutntional of folic acsd dazly for one weck or 80 meg

and wmtestinal factors and ron Josses of vitamin B,, or both
m the genesis of tropical anaemias
Lancet 1 423-424 Apnl 14 1956 61 Foy, H and Kondi A Geness of
The etiology and treatment of hypo- tropical anaemtas Lancet 2 9596
chromuc, microcytic iron deficiency ane July 14 1956 (Letter to Edttor)
mias occurning 1n the tropics are dis- Microcytic  hypochromie fron-defi
cussed In the absence of iron deficiency ciency anemmua usually responds to won,
such anemias might be due to intestinal but 1n some cases protern in the form of
blood loss caused by parasites defectnve skimmed milk must also be gnea A
1ntestinal 1ron absorption caused by ab smaller group of these anemas responds
pormalcalctum phosphorusratios orloss fully only ¢f the patient 1s given, 10 addt
of 1ron through feces urnmne, or sweat, ton to ron and protein 80 to 100 meg of
which 1s estimated to be 10 to 1 5 mg mtramuscular vitammn By, 1n spite of the
per day fact that the vitamn B,, serum fevel 15

notmal Perhaps the reason s that

Most patients with hypochromic m:
L2 P these anenmas the vitamn By Jevel i the

crocytic aron deficiency anemias re

sponded to the daily oral ad serum must be lugher fo‘raahuu prot:hm
of ron or to won and protemn 1 some and or for r’
form Pauents who did not respond to synthesis of methyl and SH groups for
this treatment and who had guant stab hemoporetic purposelsaba )

cells n the ursne often responded to 5 mg ;",;’,’,’;g;";g;;;' gjf‘;{;’;u rasories

NERVOUS SYSTEM

NEUROPATHIES DUE TO ciency may cause neuropathy vathout
VITAMIN B, DEFICIENCY hematologic changes In this casc sub-
total gastrectomy may havé caused the
deficien:
O B e by Ao macmie Mar.relLrbacr’; Hospital

npeuropathy caused by defictency of Aarhus Denmark
the antr pernicious anaemua principle

& Acta 63 Jewesbury E C O Subacute com
med Scandmav 147 399 404 Jan pined degeneration of the cord and
29 1954 achlorhydnc penpheral neuropathies

P. h for without anaerma Lancet 2 307 312
9 and 12 months after subtotal gastrec Auvg 14, 1954
tonty 1n 2 patients One patient also had Subacute combmed degeneration of
muscle mcoordination and ataxia The the cord occutred mn 5 patents who
neurologic manifestations were simlar to showed only mnstgnificant changes i the
those accompanying perpicious anemid penipheral blood and who had pormo-
but there were no sigaicant hematologie blastic marrow All had hustamune fast
signs In both patieats the ) toms dis achlorhydria
,g,n aﬂerp i} o In c};xe case 1 which there was 80
tion of vitamun By, and mp mngtial with vitarmn By perm
continued during observayson pertods of crous anemia developed one yeaf later
6 and 12 months and termunated fatally In another case
It 15 concluded that vitamn By, defi a small amount of vitamn By; was gIven

[94]



for onty two wecks Thercafter the patient
remained well for three years but then
developed pertucious anema

In the 3 other patients who recerved
adeguate parenteral treatment wath vita
mmn By, permicious anemia did not de
velop neurologic signs did not advance
and there was symptomatic recovery In2
of these 3 cases gant metamyelocytes
were seen in the marrow this may be one
of the earliest signs of pemicious ancmia

Two other patients are described In
whom penipheral neuropathy was asso-
caated with histarmine fast achlorhydna
and a normal penpheral blood count In
1ofthese mmmal changes 1n the sternal
marrow also suggested the beginnung of
pemicious anemia

Patients with histamine fast achlor
hvdna are liable to develop vitamun B,y
deficrency but the relative susceptibility
of the penipheral nerves spinal cord and
marrow 1s unpredictable Early treatment
and close observation of patients with
neurologic mamfestations 1s essential A
few cases of nonanemyc peripheral neuro-
pathy with histamine fast achlorhydna
may be due to causes other than vitamin
B,y deficiency

The author suggests that the terms

pemiciousanermia and  subacute com

bined degencration of the cord be
dropped in favor of the more comprehen
sive term  vitamin By deficiency  This
might be qualified by adding megalo-
blastic anema and for neuropathy (cere-
bral spual or penpheral)
Royeh Rortwern Hospiial and
Notth Middlesex Hosptial
London England
Chase Farm Hospital
Enfield England

Laton and Dynstable Hospli 1
Luton England

64 AnasTM Apt L andPollycove M

Absorption of radicactive witamin
B 1n nonanemic patients with com
bined-system disease New England
J Mcd 253 1005 1010 Dec 8 1955
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When hematologic manifestations of
pernicious anemia do not occur 1t 1s dif
ficult to differentiate combined system
disease resulting from vitwmen B,y defi
aiency from other types of neurofogic dis-
orders The authors describe a method
for measuning gastrointestinal absorption
of radioactive vitamin B,, which they
used to make thus differential diagnosis in
4 patients

Radioactive vitamin By was given
orally with and without normal human
gastnc juice nnd also subcutaqcously
Scintllation from the hiver was measured
10 dayslater Thehepatic count after sub-
cutancous administration was assumed
to represent 100 per cent absorption In
the 4 subjects the hepatic count per min
ute per microcunie after oral dosage was 0
to 19 per cent of that scen after the sub-
cutaneous dose When the same oral dose
was given with normal human gastric
uice the hepatic count was 59 to 63 per
cent of that obtained after injection Gas
tric juice from the patients was given
omlly with radioactive vitamin B,y to
other patients with treated perniciousy
anemia These patients were also given
test doses of vitamin B,y wathout gastric
Juice subcutaneous doses and oral test
doses with normal human gastnc juice
Hepatic counts were low when the radio-
active vitamn or the vitamin plus gastric
Juice from the patients with combrned
system disease was given Counts after
oral ingestion of the vitamun plus normal
gastric juice were high When 11 normal
subjects were tested hepatc deposition
of orally administered radioactive vita
min By, was 40 to 68 per cent of the
amount noted after subcutaneous ad
runistration

Each of the 4 patients showed neurol
ogIc improvement on vitamun B, ther
apy Dunng follow up peniods of from 2
to 96 months neurologic symptoms did
not progress
Boston University School of Medi ine
Tufit U 1 ersity School of Medictne and

8 i 5 Vete ans Admi | tration Hospital
Bosto Masy



65 Holmes, I M  Cerebral manifesta-~

tions of vitamin B,; deficiency, But
M T 2 1394-1398 Dec 15, 1956

Braw lestons are a less famuliar partof
the neurelogie syndrome of vitamun By
deficiency than lesions of the spinal cord
and peripheral nerves (usually termed

subacute combined degeneration' )
However, untreated brain lesions may re
sult 1n severe dementia Evidence 1nds
cates that the mental changes are specifi
cally related to a disturbance of cerebral
metabolism which 15 corrected by ade
quate treatment with vitamin B,,

Of 25 patients with vitamun B,, defi
ciency syndrome 1nvolving the nervous
system 14 showed cerebral symptoms

luding slow mental f confu
sion and memory defect, depression de

Recent hiterature presents evidence
that these cerebral symptoms are spectfi
cally related to vitamun B, defirency
and not to anemia

Birmingham Reglonal Hospital
Birmingham England

Staffordshire General Infirmary
Staffordskire England

NEUROPATHIES GENERAL

66 Lereboullet, J and Pluvinage, R
Use of massive doses of vitamn Buin
neurology (1 000 mucrograms per in
jection), Semaine d hdp Pans 29 1849,
June 6 1953 (abstr TAMA 153
601, Oct 10, 1953)

]ncrcasmgsupphes of vitanun B, have
made posstble 1ts use wn larger dosss and
d faction

Tusions hatl opt: phy ep1
Iepsy dysphasia agitation and mantacal
beh Cerebral

f 10nof1ts sp
The blood picture 1 pemnicious anemta
d more rapidly and effec

preceded addisonian. ancxmxa orspialand
pentpheral nerve 1nvolvement by several
years Diagnosis was cstablished by
signs of spinal mnvolvement or Ppetipheral

pathy, evid of add ane
mz2 1n blood count or bone matrow and
hustamune fast achlorhydnia Doubtful
cases require application of additional
diagnostic methods "The author describes

bral

was 1mp.
tively by large doses of this vitamin and
some nervous lesions previously con
sidered 1rreversible showed regression
Equally stgruficant results have been ob-
tawned in other neurologic disturbances
multiple sclerosis the polyneuritic and
psych p of alcoholism syn
dromes 1 the subacute supenor pofio-
encephalitic group and essential facal

Igia Vitamin By, 15 apparently en

2 patients who showed p
with normal blood and bone marrow
findings Treatment with 100 and 500
mcg of vitamm B,y resulted in rapid
1mprovement

Spnal or cerebral mamifestations re
quire treatment with much higher doses
of vitamin B, than those needed for main
tenance of a normal blood count Vita
mn By, should be given 1n an imtial dose
of 1 000 meg followed by 500 meg twice
weekly for the first month and thereafter
by not less than 100 meg weekly for the
next six months If monthly myections
are given 1000 meg doses are advisable
Oral preparations of mtninsic factor with
vitamue By, are still not fully evaluated
and should not be used 1n the presence of
neurologte symptoms
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tirely nontoxe and complications result
1ng from 1ts use even 1n doses of § 000
mcg have not been reported

67 Benbapasté J V' La vitamina By en
clinica neurologica [Vitarmun By, 10
chnical neprology} Prensa méd ar
gent 41 1666-1668, June 11, 1954

A patient with tabes obtamned com
plete relief of paresthesia while recerving
10 meg of vitamun B,y twice daily bu_;
other symptoms were unaffected Stx of .
other patsents with tabes obtaned rapx
pam relief on 600 mcg daily and also
showed objective improvement A p2
tient with neyroanemuz recerving 30 mcg
of vitamun B,, daily had progressive relief
of anemz and Jess consistent rehef of



aresthesia  abnorma) tendon reflexes

and walking difficulties Five patients
with facial neuralgia who recerved 300 to
600 meg of vitamin B,y daily were con

sidered cured afier 15 days A child with
mtention tremor dating from an attack of
typhord fever was still free of tremor four
months after a week s course of 1000
meg of vitanun B,, daily Two patients
with brachiocephalic neuralgia who had

affinity for CN  being converted instan
tancously to the ordmary vitamin By,
(cy The weights
are such that 1000 meg of cobalamuns
can bind only 18 mcg of HCN'

In the present study a mixture of
1Ftocob and hy balami
was guwen fotramuscularly to 13 patents
with multiple sclerosis The daily dosage
was 2000 meg In 3 subjects the urinary

obtained no relief from analgesics alone

improved greatly when given 400 meg of

vitamun B,, in addition to the analgesics

Hospital Reglona? Expahot

Bahia Blanca, Argeniina

68 Schmidt, W and Winter H Vor
iufige Erfahrungen mit einem hoch
dosierten Vitamin B, Priparat (Do
cigram 1000) [Preliminary results with
a high dosage vitamun B, prepara
tion] Ther d Gegenw 93 265 1954
(abstr Schweiz. med Wchnschr 85
137 Feb 5 1955)

Vitammn B,, 1000 mcg was given to

3 patients with pernicious anemaa to 3
with herp and to3waith g
of the brachyal plexus It was effective in
all these patients It was also effective in 2
out of 4 patients with trigemnal neuralgia
and 1 1 of 2 with polypeunitis

69 Wikon § J Grady H. J Rose
D L.and Heath, LE A metabolic
and therapeutic study of various co-
‘balamins in multiple sclerosis J Lab
& Clin. Med 44 954 Dec 1954 (n
Soc. Proc)

“The blood of patients with muluple
sclerosis has been saud to contain toxic
levelsof cyanude the amount being about
one tenth fatal levels Mushett and asso-
ciates studied the antidotal effects of vita
min B,y (hydroxecobalamin) in expen
meatal cyamde posoning and were able
10 both revive and protect their ammals
These two observations logically caused
us to study the metabolism and thera
peutic value of cobalamins other than
cyanocobalamun in patients with muluple
sclerosis All cobalamuns have a marked

[97]

of CN- cy and
yanide-f hal was ined
The method of Boxer and Richards was
used in detcrmuning these substances and
also in prepanng cyamude free cobala
mins Base line studies revealed the fol
lowing average 24 hour fotal uninary ex
cretion CN-,20mceg  cyanocobalamin
305 mcg and cyande free cobalamin
131 mcg Dunng the injection of 2000
meg of cyanide free cobalamuns per day
the following results were obtained CN
3 6mcg cyanocobalamn 231 meg and
cvanide free cobalamuns 714 meg
“The patients were treated from 2 to 8
months Ope patient receved treatment
for 16 months Inasmuch as exacerba
tions of the disease occurred during this
period of treatment it was concluded
that cyamde free cobalamuns have no
beneficial effect and remussions observed
were spontaneous One patient was sens|
tive to B, and an explosive neurofogical
involvement occurred It was further con
cluded that no sigmificant amounts of
cyanide are present to convert appre
ciable amounts of cyamde free cobala
muns to cyanocobalamun
Kansas City Kan

70 Levin, M B Vitamin By, In neuro-

metabolism (preliminary clical re-
port) Am J Digest Dis 22 9697,
Apri 1955

‘The author reviews his experience with
ntramuscular imections of itamun By, in
the of patients with
bolic disorders Dosages between 2 000
and 10000 mcg were given two 10 three
times weekly Doses of 3000 to 5000




meg were usually effective Vitanun By, tients were treated with 50 or 100meg of

admumstered orally failed to give com vitamn By, dauly for 12 to 36 days These
parable results 9 were chosen because of the senousness
Three patients with pernictous anemma of their symptoms and because none had
and spinal cord mvolvement benefited tecerved vitamins or hver extracts re-
from vitaomn By, and crude luver extract cently All were men who had drunk con
+ In3 patients with multiple sclerosis strik stderable amounts daily for 6 to 30 yeass
mg 1mp: 1n speech, swallowing and often became drunk Four were ad
salnation walking and nocturnal epilep mutted with delinum tremens 4 because
tiform seizures was ob dA of pol: and ! m a ’confused
of two weeks was mamtained 10 one pa state  Of the % patients, 7 obtained max
tient Improvement was also noted n mmum subjective and objective relief
patients with cerebral edema and hemor Pains ceased 10 one patient wathi 12
thage wath hemuplegia These patients hours after the first 100 meg dose of vita
receved the vitamun B, 1njections before min B;, One patient was apparently un
and after the use of cortisone to absorb affected by therapy evenwhen B complex
the clot An 1nfant with amyotoniz 1m was added and one received only partial
proved noticeably under this regimen selief The author emphaswes that these
After three mjections a woman paralyzed two had been alcoholics for 20 and 30
by amyotrophic lateral sclerosis showed years and each had portal curhosis He
umprovement Qne patient with enceph poiats out that although a symilar patient
alomyelitis was given antibrotic therapy obtamed rehef 1t 1s generally true the
combined with vitanun By, and cortisone shorter the pertod of alcoholism the bet
Benefit could not be attributed to any ter the results Symptoms n the anns
single agent This combination of therapy were alleviated more quickly and more
15 suggested for pattents with pohiomy pletely than were symptoms i the
htis Most of the patients with radiculitis legs
showed marked improvement wittun 7 to The authors conclude that vitamia By
10 days Results were more favorable 18 a therapeutic agent highly efficient 0
when thiamine and vitamun B, were the treatment of alcoholic polyneuntis
given simultaneously

Vitamun B, therapy was successfulin 72 Bacher, K R Vitarmun By for treat
treatment of retrobulbar optic neuntis ment of alcohohe dehnum Deutsche
butar d ! med Wehnschr 79 1901 1903 Dec

Bells palsy and penpheral neuntis Par 17, 1954 (abstr JAMA 157969
oxysmal tachycardia with repeated irrita March 12, 1955)
tion of the cardiac sympathetic nerves Delicium tremens following wmjury of
was reduced 1n 2 patients Attacks re surgical trauma 1n 6 patients was treat
sembling msubn shock occurred 1 sev wﬁ vitamun By mn intramuscular 10je¢
eral patients when the injections were trons of 1 000 mcg One to fous mjections
gwen before breakfast were required 1n 3 patients the pumber
Balttmare Md requred by the others is not stated
Delium subsided 1 $ paueats 1
71 Murphy, G Pohneuropatia alcého (cachectic and gastrectomized for cancer)
lica su tratamiento con vitamuna By, died Dehydrocholic acid given 1nifd
{Alcoholic polyneuntis treatment venously to 3 of the patienis pefore the
with vitamun B,,] Prensaméd argent trial of vitamin By, was weffective
41 804-806 March 19, 1954 1t 15 recommended that vitamu2 Bis
On the theory that alcoholie poly be given prophylactially to pateals B
neuntss 1s a nutntional deficiency 9 pa ning the nsk of delinum tremens
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must undergo operation or feceive treat
ment for an injury
5t ngart Germany

DIABETIC NLUROPATHIES

73 Coste P D and hlinger R Use of
massive doses (500 to 1 000 mcg) of
witarun By, for vanous conditions
presentin diabetic patients Polichimico
(sez. prat) 61 143 149 Teb 1, 1954
(abstr JAMA 155 781 June 19
1954)

Fifteen patients with drabetes of long
standing were given from 500 to 1000
meg of vitamia By, daily to treat vanous
other conditions present  Five patients
had Jumbar and saiatic pain due to lum
bosacral arthrosis 2 had of the

Ppatients n daily doses ranging from 10
to 1000 mecg but no improvement
occurred 1n ther neurologic disorders
Pregnant mammaltan iver adenosine try
phosphatewith thiamune and pantothenic
acid were also ncffective 1n producing
objectrve improyement

Temple Untrerstty Hospltal and
School of Medicine
Philadelphia Pa

Sauer H and Dussler, A Dusease
aspect of diabetic polyneuritis and its
treatment with vitamin B,, Deutsche
med Wehnschr 79 1046-1048 June
25 1954 (abstr JAMA 156 643,
Oct 9 1954)

Duabetic polyneurttis 1n 18 patients

was treated with vitamin B, given intra
The dos

fifth nerve 2 had pruntus vubae and 1
cach had polyneunius with vertebral poly
arthrosts sccondary brachual neurstis sec
ondary mtercostal neuntss herpes zoster
diffuse psornasis and parkinsonsan trem
or Diet and jnsulin dosage were not
altered The witamun caused no toxie
effects Good results were obtained in pa
tentswithneurologiccondiions Inthese
pam was succeeded by paresthesta which
disappeared as therapy was continued

This was asenbed to the durect action of

the vitanun on the nervous nssues Grat

fying results were also observed 1n the 1
patientwithherpeszosterand inthe 2with
pruntusvulvae The vitaminhad noeffect
however on diffuse psoriasss and parkin

sonsan tremor Changes in the carbo

hydrate metabolism attributable to the
witamin were not observed

74 Shuman C R and Gilpin § F D1
abetic nevropathy controlled thera
peutic tnals Am J M Sc 227 612
617 June 1954

Thirty seven pateats with diabetes
mellitus hag neuropathy which did not

Tespond 10 adequate freatment of the

or
age was ulsu;\Uy 30 to 60 mcg dady for
two weeks a few patients recerved 1000
meg daily Fifteen patients improved and
3 (2 of them despute high dosage) did not
St tugart Germany

Muller D S and Lichtman W F
Diabetic neuropathic arthropathy of
feet Summary report of seventeen
cases A M A Arch Surg 70 513 518
April 1955

The mereased mcidénce of oot defor
mities accompanying diabetes 18 ponted
out Such arthropathies usually occur 1n
Ppoorly controlled [ong standing diabetes
and are due to involvement of the auto-
nomic nervous system rather than to poor
cireutation Qut of 17 of the anthors pa
tients with this complication 16 had re
fused or neglected treatment of the dia
betes The usual symptoms and signs were
reduced wibratory and position sense dt
minyshed reflexes and a widened short
ened everted foot often accompanied by
bone displacement or destruction Rec
ommended treatment mcludes better con
trol of the diabetes good foot hygiene
u:ld if necessary amputation or sympa

diabetes Viamin B, was d
orlly of intramuscularly to 12 of these
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1y pp consists
of admimistration of vitamuns B, and B,y



dilute hydrochloric acid, crude Iiver ex 100mcg of vitamin By, given intramuscu

tract and imnjections of pregnant mam larly overa 10-day period Ofthese 6had
mahan liver extract Vasodil and plete relief lasting from 2 to 8 months
antibiotics may also be tndicated and 2 had satisfactory relief In4 patients
Cook County Hospital and previousty treated with surgery or alcohol
g:;;:;; I;;,tdiml Sehoot nerve blocks pain relief was delayed but

was eventually satisfactory The results
warrant continued 1mnvestigation of this

77 Lueck, A G Neurologic disturb wreatment for trigeminat neuralge,

ances complicating diabetes J Towa
M Soc 46 296-300, June 1956

In discussing the neurologic disturb 79 Surtees S J and Hug}‘:es R 'R~

ances complicating diabetes the author T of tr
divides the}::hsturbgnces 1nto two groups with vitamin By, Lancet 1439441,
peripheral neuntis and autonomic neuro Feb 27 1954
pathy and presents 18 cases The diabetes Vitarmin By, admuustered to 18 pa
was brought under control and mn 16 pa tients with tngemnal neuralgia was fol
tients mjections of vitarmn By, were added lowed by considerable improvement of
to the regimen In most cases pamn etther complete relief of pam 1n 14, Lttle or n0
subsided or disappeared In one case \mmediate improvement 1n 3 and modet
strabismus disappeared after two months ate improvement 10 1 A patient with
of therapy glossopharyngeal neuralgna also recerved
The author states that this therapy 1s marked reitef after vitarmn Byy therapy
of questionable value but it 15 my 1m Some patients receved 1 000meg of vira
pression that for the present 1t should be run By, intramuscularly twice weekly for
vsed Practically all diabetics with neuro five doses, some 1000 meg daily for 10
pathy are taking nsulin or should be days followed by 1 000 mcg twice weekly
and they can easidly mnject vitamun By, for five doses and a few 1000 meg twice
once a day for themselves without great darly for periods up to three weeks
cost Beyond these measures nothmg Injections of 1 000 meg of vitamid
on the honizon holds any promise of B, admuustered twice weekly for five
sigruficance doses failed to relieve the pamn of 3 p3
Des Moines Toua tients with postherpetic neuralgta and o

2 with facial peuralgia precipttated by
operative procedures The authors em

TRIGEMINAL NEURALGIA phasize that fatlure may have been caused
by 1nadequate dosage
78 Alexander E, Jr and Davis, C H, Royal Southern Hospital
Jr Trigemunal neuralgia conserva Liverpool England

tive management with massive vita-
min By, therapy North CaroinaMJ  gg Albrecht K. and Krump, J Dug

14 206-207, May 1953 (abstr Chn qose  Differentialdiagnose und Be-
Med 61 400 May 1954) haodlungsmdghehketten dsrATn“;l:
The apparent effectiveness of small 1gre (Unter ven B
doses of vitamin By, in relieving the rucksichtigung s]er konservativen B¢
neuropathy of pernicious anemza and d mt ¥
the treatment of certain penpheral neurt und Vitanun By l'l)xagﬂl'lm»d ;“g:;
tides suggested 1ts use 1 trigemznal neu ental dragnosis and therapew o
ralga Accordugly 17 patients with tn sibilities in trigeminus n;n;ndm
genunal neuralgia have been treated with conservative treatment with b
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toin drugsand vitamin B;,) Milnchen
med Wchnschr 96 1037 1033, Sept
3 1954

Vitamun By, was given 1n daily intra
muscutar doses of 1 000 meg for 10 dys
to 13 patients with trigeminal neuralgia
1 1 h

about the fi

lnjécuon Of the 13 patients 7 (including,
2 whose neuralgia followed herpes zoster}
were completely reheved 1 with Tong
standing peuralgla was so much 1m
proved that she refused surgery 1 pa
ticnt was not benefited No comment 15
made on the results in the remamning
patients although early in the article the
authors state that vitamin B,y was used
wath good effect 1n trigeminal neuralgia
Ertangen, Germany

HERPES ZOSTER

Schiller F Herpes zoster Review
with preliminary report on new meth
od for treatment of postherpetic neu
ralgla J Am Genatrics Soc 2 726-
735 Nov 1954

Pathogenesis and diagnosts of herpes
zosterare discussed wath emphasis on the
treatment of postherpetic neuralgia
Among the many treatments tned vita
mn By, 18 reported to have some ment
The author has observed 1 patient with
relatively mild postherpetic pain who de
nived some benefit Its use as an ant
neuralgic agent 1s recommended on the
basis that 1t may improve the metabolism
o TeTvt Wi Windn are not wreversidhy
damaged It 15 also noted that in large
doses (1 000 mcg once or twice weekly)
vitamin By, induces a certain well being
in the elderly

The authors proposed method of
treatment of neuralgic pain which has
beenused with some benefit 1n 10 patients
1s segmefital countenrmtation  rmjection

o

®

2

4

of small amounts of hypertonic satine
1nto parivertebral muscle

Unt e sity of California
Medtcal School
San Franeisco Calif

Jolles Kk E Herpes zoster treated
withvitaminB,, Bnt M J 1 166 167,
Jan 15 1955 (In Correspondence)
The wrter comments further on his
successful treatment of herpes zoster with
three or four intramuscular doses of 50
meg of vitamin B, Doubling the dose
did not produce more benefictal effects
Oraltreatment (150 meg four timesdaily)
was also effective within eight days monc
clderly woman with herpes zoster oph
thalmicus
S$estB om tch England

Treatment of herpes zoster JAM A
163 482 Feb 9 1957 (in Foreign
Letters India)

J R Snvastava gave vitamm B,, to
10 patients with herpes zoster (J Indian
M A 2710 1956) There was marked
relief from pain rapid disappearance of
vescles and crusts and no postherpetic
pain The results on the whole were
excellent

Wigoder R G B and Jefls H G
Treatment of herpes zoster Bnt M J
1523 March 2 1957 (n Corre-
spondence)

The authors treated 21 patients with
herpes zoster with daily 100 meg injec
tions of vitamin By, for six days Erup-
wiors wers prtied with Tiedthe coliodion
twice daily

Pain ceased towards the end of the
treatment peniod in all but 2 patients 1
whom 1t was especially severe and per
sisted for three months In these cases
one 1000 mcg 1njection was given on
the first and third days and three 250
meg 1njections on three alternate days



GASTROINTESTINAL

GASTRECTOMY

85 Ley, A B and Sharpe L. E The

absorphon of vitamun By, after total
gast: , Chim R h Proc
2 31, March 1954

Inastudy of the absorption of vitamn
By, after total gastrectomy, Co® vitanun
By 05 to 10 meg, was gien to 6
totally gastrectomuzed patents to 1 pa
tient with perrucious anemua, and to 2
normal persons Stools were subsequently
exarmuned for radroactivity Nomal sub
Jects absorbed approumately 65 per cent
of the dose The patient with pericious
anemm, 1 early remission, absorbed ap~
proumately 22 per cent, when the same
dose was adrmumstered with ntrmsic fac
tor the absorption mereased to 49 per
cent Gastrectomzed patients absorbed
from 0 to 22 percent wath mtninsic factor
their absorption vared from 36 to 59
per cent

Oce patient gastrectomuzed § years

before this study had a mild macrocytic
anemya with 2 hematocnit of 35 per cent
The bone marrow aspirate on this patient
showed equivocal megaloblastosts The
patient was treated with vitamun By §
mcg by mouth each day Durmng the
ensurng seven weeks the hematocnt fell to
328 per cent Treatment for the mext
erght wecks wth the same daily dose of
vitarun By tn addition fo an mtrmsic
factor concentrate was follawed by a sise
m the hematocnit to 43 per cent with the
mean corpuscular volume decreasing to
neatly nofmal The authors believe these
findings demonstrate the importance of
the gastne mucosa m the absorption of
vitamun By

Aemorial Tenter for Cancer and
Affied Diseases
NewYork N ¥
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86 McCorkle, H J and Harper H 2
The problem of nutrtion followy
complete gastrectomy, Ann. Sw
140 467474 Oct 1954

A review of the nutritional status
24 totafly gastrectomized patients it
cated that only 6 bad gamed signific
amounts of weight postoperatnvely O
9 could eat comfortably

To improve digestion and nutrit
following total gastrectomy a study ¥
made of 120 dogs subjected to the 0pé.s
uon The study showed that alimentation
time was decreased although absorphon
of amno acids was more rapud i gastree
tomized anymals than anx controls In
creased pitrogen foss an the stool showed
that 1t was less efficient Most of the dags
reroaned @ posilive mitrogend palazce
however, provided they ate enough pro
temn Rates of absorpiron of fat and of
glucose were mcreased Severe postoperd
twe diarthea was prevented by grng 3
Gm of neomyein daily for two days oace
each month and a few drops of hydro
chionc acid daly Anema occurred after
& but conld be d by
sitatn therapy The dogs were given 8
trnsi factor and 10 meg of vitamua Bu
every third day but the authors believe
that larger ofal doses of witami B
aught have prevented anemua even with
out mtrnsic factor

"Fhe results indwcate that good sttt
tion and weight can be mantawed after
total gastsectomy f ssopenstaltic cof
tinuity between the esophagus and duod
enum 15 achieved and If the ammals can
be tramned to eat sfowly and often

Three patients attaned good putrt
tionai status after gastrectomy and anas
tomosss of an ssopenstajtic segment of
colon between the esophagus and duod
enu Hsd adequate food capactty




and appetite and digestive comfort The
mmportance of giving large oral doses of
vitamin Byy to patients who had under
gone total gastrectony 1s emphasized
University of Califor 1a

School of Medict ¢

San Franctsco Calif

87 Paulson M and Harvey J C He
matological alterations after total gas
trectomy Evolutionary sequences
over a decade JAMA 156 1556+
1560 Dec 25 1954

Hematologic study of 27 totally gas
trectoruzed {{or carcinoma of the stom
ach) patients revealed that an jron defi
ciency anemia devefoped shortly after
operayion then within two yeats macro-
cytosis developed 1n the peripheral blood
and 1if survival was long enough a true
macrocytic megaloblastic ancrmia devel
oped The 1ron deficiency could be con
trolled by routine admnistration of fer
rous gluconate or ferrous sulfate The
macrocyic megaloblastic anerma was
fesponsive to parenteral witamun B,y
Treatment given to 5 patients s shown
a table Imtally 4 of lhcse Patients were

posium 6 384-410 1954 (abstr Blood
11 96 Jan 1956)

Pernicious anemua ocurred nall of 4
patients observed for more than 5 years
after total gastrectomv Development of
ancmua after operation was as follows
hypochromic o orthochromic anenmua 1n
the Istor 2nd year hyperchromic anemia
in the 3rd permcious anemia 1n the 5th
or 6th Foflic acid concentration sn the
blood dropped duning the early stage
more than 3 years after operation not
only folr acid but also vitamun B,y was
decreased In the reportted 4 cases ane
mia was treated successfully by folic acid
of vitamint By Relapse occurred after
1nterruption of treatment

Kyushu Universtty School of Medicine
Fukuoka Jopan

89 Maun Paolinl A and Mannom E

Hematologic changes following total
gastrectomy Chirurgia 10 331 1955
(Internat Abstr Surg 103 359 1956
mSurg Gynec & Obst Oct 1956)
After a careful review of many reports

of hyperchromic megaloblustic anema
1 the authors

piven weekly
witamun B, ranging from 30 10 150 mcg

for about seven months followed by the
same dose once a month for 6 6 26 and
24 months respectively Two of these pa

uents also received oral folicacid 15 mg
daly Oral vitamin By, was also tried
{unsuccessfully) 1 one of the 4 patients

The fifth patent was treated unsuccess-
fully wath folicacd but later he responded
to crude hver

conclude lhat der elopment of this anemia
18 directiy related to the operation Most
cases Occur 5 or 6 years after gastrectomy
and patients respond well to treatment
with vitamun By, and lver extract The
authors recommend parenteral adrumis

tration

90 Pitney W R and Beard M F

Vitarun By, deficiency followng total
M A Arch Int Med

A study of by of
vitamun B, was made 1n one g;\slrectom
1zed patient Co® vitamin By, 05 mcg
was gwenorally About 87 per cent of the
radioactive vitamin was recovered n the
stoot(normal recovery 101040 percent)

4 has Fopkins Unt  stry and Hospital
Baltimore Md

88 Tomoda M Agastric permicious
ancma Rept of Hematological Sym
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A
95 591 593 Apnl 1955

Lack of mtnnsic factor causes de
creased absorption of vitamun By, after
total gastrectomy but megaloblastx ane
mia usually does not result unul at least
two years after operation because the
body possesses a consyderable reserve of
vitamun Byy As this 1s gradually depleted
serum levels of vitamun By, fall thus
measurement of these fuvels after opera
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85 Iey, A B and Sharpe L E The
absorption of vitamin By, after total
gastrectomy, Clin Research Proc
2 31, March 1954

Inastudy of the absorption of vitammn
B,, after total gastrectomy, Co* vitamin
B, 05 1to 10 meg was given to 6
totally gastrectomuzed patients, to 1 pa
tient with pernicious anenua and to 2
normal persons Stools were subsequently
examuned for radioactivity Normal sub
Jects absorbed approxumately 65 per cent
of the dose The patient with permicious
anenua n early remisston absorbed ap
proxumately 22 per cent, when the same
dose was admimustered with intninsie fac
tor the tbsorption increased to 49 per
cent G d patients absort
from 0to 22 per cent with intrunsic factor
their absorption vamed from 36 to 59
per cent

Ope patient gastrectormized 5 years
before this study, had a mild macrocytic
anerua with a hematocrit of 35 per cent
The bone marrow aspirate on this patient
showed equivocal megaloblastosis The
patient was treated with vitammn By, §
mcg by mouth each day Dunng the
ensuing seven weeks the hematocrit fell to
328 per cent Treatment for the next
eight weeks with the same daily dose of
vitammn By 1 addition to an intrmnsic
factor concentrate was followed by 1 fise
1 the hematocnit to 43 per cent with the
mean corpuscular volume decreasing to
nearly normal The authors belicve these

findings demonstrate the importance of
the gastric mucosa n the absorption of
vitammn By,

Memortal Center for Cancer and
Allied Diseases
New York N Y
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86 McCorkle, H J and Harper, H A
The problem of nutrition following
complete gastrectomy Ann Surg
140 467-474, Oct 1954

A review of the nutnitonal status of
24 totally pastrectomzed patients wdt
cated that only 6 had ganed significant

of weight p ty Ooly

9 could eat comfortably

To unprove digestion and nutnition
following total gastrectomy a study was
made of 120 dogs subjected to the oper2
tion The study showed that alimentation
time was decreased although absorption
of anuno acids was mare rapid 1 gastree
toruzed ammals than m controls I
creased mutrogen foss 1n the stool showed
that 1t was less efficient Most of the dogs
remained 1n positive mtrogen balance
however provided they ate enough pro-
tern Rates of absorpfion of fat and of
glucose were wtcreased Severe postoperd
tive diarrhea was prevented by gvng 3
Gm of neomyutn daily for two days once
each month and a few drops of hydro
chloric acid dasly Anemra occurred after
gastrectomy but could be muyumized by
vitamin therapy The dogs were guenm
trinsic factor and 10 meg of vitamun Bu
every third day but the authors believe
that larger oral doses of vitamft Bhn
might have prevented anemma even wit
out intrnsic factor

The results indicate that good nutrt
tion and wesght can be marntasned after
total gastrectomy if xsopcmmuc cgg
tinulty between the esophagus and du
enum 1 achieved and 1f the animals €aa
be trauned to eat slawly and often

Threc patients attaimed good nutri
tional status after gastrectomy and amsr
tomosis of an ssopenstaltic segment Of
colon between the esophagus and dui
enum They had adequate food capacity




and appetite and digestive comfort The
importance of giving large oral doses of
vitamin By, to patents who had under
gone total gastrectomy 1§ emphsized
University of Califo nia

School of Medictne

San F ancisco Calf

87 Paulson M and Harvey, J C He
matological alterations afer total gas
trectomy Evolutionary sequences
over a decade JAMA 156 1556-
1560 Dec 25 1954

Hematologie study of 27 totally gas
trectormized (for carcinoma of the stom
ach) patients revealed that an iron defi
cency anemia developed shortly after
operation then within two years macro-
cytosis developed 1n the penipheral blood
and 1f survival was long cnough a true
macrocytic megaloblastic anemia devel
oped The 1ron deficiency could be con
trolled by routine ad: of fer

posium 6 384410 1954 (abstr Blood
11 96 Jan 1956)

Pernicious anemia occurred 1n all of 4
patients observed for more than § years
after total gastrectomy Development of
anema after operation was as follows
hypochromic or orthochromic anemia in
the Istor 2nd year hyperchromic anemia
1n the 3rd permicious anemia in the 5th
or 6th Tolic acid concentration 1 the
blood dropped duning the early stage
more than 3 ycars after operation not
only folic acid but also vitamin By was
decreased In the reported 4 cases ance
mia was treated successfully by folic acid
or vitamun By, Relapse occurred after
interruption of treatment

Ryush  Untversity School of Medtcine
Fukuoka Japan

Maur Paolini A and Manneni E
Hematologic changes following total

rous gluconate or ferrous sulfate The
mozcrocytic megaloblastic anemua was
responsive to parenteral vitamin By,

Treatment given to 5 patients 1s shown in
a table Imtially 4 of these patients were
given weekly sntramuscular injections of
vitammin B,y ranging from 30 to 150 meg

for about seven months followed by the
same dose once a month for 6 6 26 and
24 months respectively Two of these pa

tients also recened oral folicacid 15 mg

daly Oral wvitanun By, was also tried
(unsuccessfully) 1n one of the 4 patients
The fifth patient was treated unsuccess

fully with folic acid but later he responded
to crude hver

Chururgia 10 331, 1955
(Internat Abstr Surg 103 359 1956
inSurg Gynec & Obst Oct 1956)

After a careful review of many reports
of hyperchromic megaloblastic anemia
following total gastrectomy the authors
conclude that development of this anemia
1s durectly related to the operation Most
cases occur 5 or 6 years after ga trectomy
and patients respond welf to treatment
with vitamun B,; and liver extract The
authors recommend parenteral .dmunis
tration

Pitney W R and Beard M F
Vitamin By, deficiency followng total

A study of T of
witamin By, was made in one gastrectom
1zed patient Co*® vitarun By, 05 mcg
was given orally About 87 per cent of the
radioactive vitamin was recovered n the
stool (normal recovery 10 1040 per cent)

Johns H phins Uni ¢ siiy and H pit !
Baltimore Md

88 Tomoda M Agastrnic  pernicious
anema Rept of H 1 Sym

AMA Arch Int Med
95 591 593 Apnl 1955

Lack of intrinsic factor causes de
creased absorpuon of vitamin B,y after
total gastrectomy but megaloblastic ane
ma usnally does not result untdd at least
two years after operation because the
body possesses a considerable reserve of
vitamin B,y As thisis gradually deplited
serum levels of vitamia By fall thus

1103)

of these luvels after opera



tion provides an accurate index of the
state of vitamua B,y nutrition

One 57 year old woman gastrectom
1zed for carcimoma did not develop
megaloblasticanermia but her serum con

anemua with megaloblasts 1n the sternal
marrow They were treated with vitamn
B,y and four showed optimal response A
fifth showed chncal mprovement but
although the bone marrow changed from

centrations of vitamun B,y prog! ely
fell from over 150 micromicrograms per
cc 4 months after operation to less than
30 muicromicrograms about 18 months
after operation (when she died of metas
tases) The Schulling test showed that she
absorbed notmal amounts of orally ad
munistered vitanun By only when st was
given with normal gastric juice

In view of these findings the authors
recommend admimstration of vitamn B,y
to gastrectomized patients even when
blood cell count 1s normal Ths wall not
only prevent development of megalo
blasticanenua but will also prevent other
manifestations of vitamin B,, deficiency
such as malaise anorewa and lassitude
which might be mistaken for signs of
metastasized carcinoma i Some cases

Badenoch,J Evans J R Ruchards
W C D and Witts L J Megalo-
blasttc anemua following partial gas
trectomy and gastro enterostomy,
Bnt J Haemat 1 339, 344 Oct 1958
(abstr JAMA 160 321-322, Jan
28 1956)

Although megaloblastic anemsa due
to deficiency tn vitamn B, 15 almost 1
evitable after total gastrectomy if the pa
tient survives the operation for six years
or fonger, 1t 1s rare after operations 1n
which a portton of the stomach remains
Recently the authors obsened five pa
tients 1n whom megaloblastic anemsa de
veloped after partial gastrectomy and one
patient ;n whom st developed after gastro
enterostomy Stnce yntrinsic factor 1s se-
creted by the body of the stomach 1t
seemed unlikely that the megaloblastic
anemiz following partial gastrectomy
could be due to lack of this factor How
ever newtechmques of de
1t possible to study such anemias more
fully All the patients had a macrocytic

[1o4]

galobl to t erytheo-
potesis there was no sigmificant altesation
1n the pertpheral blood a course of foltc
acid was mneffective but treatment of the
accompanying tron deficiency resulted i
a good response The sixth patient whose
anemia was mid showed no therapeutic
response to either vitamin By, or fole
acid The interval between operation and
the diagnosis of megaloblastic anemus
ranged from 2 t0 17 years Inall mstances
the total duration of dyspepsia before and
after operation had been 20 years of
Jonger The authors mvestigated the ex
cretion of acid and uropepsin, and the
absorption and excretton of fat They
also attempted to obtamn biopsy spec
mens from the remawnng portion of the
stomach and estimated the vitamn By
content of the serum and the secretion of
antrmsic factor The results of the studies
1ndrcated that 1n five of the subjects the
anemia was caused by vitamun By def
crency There was fadure 10 absorb vita
min B, which was corrected by the add
tion of tatrunsic factor the biopsy studies
revealed atrophy of the gastnie body mu
cosa comparable an severity to that seen
1 pernicious anema In the sixth patient
the nature of the deficiency and its patho-
genesis femained obscure Steatorthea
was not 1 signtficant factor 1 any of the
cases Since megaloblastic anemua 18 rare
after partial gastrectomy and gastroen
terostomy 1t scemed possible that the
patients mught have Addisomas pemt
cious anemia and that the gastri opera
tron was only incidental This hypothesis
was not temable 1n view of the absence of
a famly lustory of permcious gnemua and
because the histological study of the stom
ach removed at partial gastrectomy
showed normal gastric body glands and
11 no way resembjed the mucosal atrophy
seen 1 pernicious anemua The Biopsy
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f1ion provides an accurate index of the
state of vitamin By, nutrition

One 57 year-old woman gastrectom
s2ed for carcinoma did not develop
megaloblasticanemia but her serum con
centratrons of vitamun By, prog; Ty

anemta with megaloblasts in the sternal
marrow They were treated with vitamn
By, and four showed optumal response A
fifth showed clinucal improvement but,
although the bone marrow changed from

fell from over 150 micromicrograms per
cc 4 months after operation to less than
50 mucromucrograms about 18 months
after operation (when she died of metas
tases) The Schilling test showed that she
absorbed normal amounts of orally ad
mmstered vitarmin By, only when 1t was
given with normal gastric juice

In view of these findings the authors
recommend adrmunistration of vitamin B,y
to gastrectomuzed patients even when
blood cel! count 35 normal Tius will not
only prevent development of megalo
blasticapermua but will also prevent other
manifestations of vitamin By, deficien:
such as malaise and d

£ to bl: e
poiests there was no significant alteration
1n the peripheral blood 2 course of folic
acid was meffective but treatment of the
accompanying yron deficiency resulted n
a good response The sixth patient, whose
anema was mild showed no therapeutic
response to either vitamin By, or fole
acid ‘The 1nterval between operatton and
the diagnosts of megaloblastic anemia
ranged from 2 to 17 years Inallinstances
the total uration of dyspepsia before and
after operation had been 20 years or
longer The authors investigated the ex
cretion of acd and wropepsin, and the
absorption and excretion of fat They

which might be mustaken for signs of
metastasized carcinoma m some cases

Badenoch J Evans J R, Ruchards,
W C D and Witts L J Megalo
blastic anemua following partial gas
trectomy and gastro enterostomy,
Bt ¥ Haemat 1 339 344, Oct 1955
{abstr JAMA 160 321 322, Jan
28, 1956)

Although megaloblastic anemia due
10 deficiency 1 vitamin By, 18 almost 1n
evitable after total gastrectomy if the pa
trent survives the operation for six years
or longer, 1t 13 rare after operations 1n
which a portion of the stomach remasns
Recently the authors observed five pa
tients 1n whom megaloblastic anemta de
veloped after partial gastrectomy and one
patient in whom it developed after gastro
enterostorty Since 1ntrinsic factor 1s se
creted by the body of the stomach 1t
seemed unlikely that the megaloblastic
anemua following partial gastrectomy
could be due to lack of this factor How
cver new quesof; d
1t possible to study such anemias more
fully All the patients had a macrocytic
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also pted 10 obtain biopsy spear
mens from the remamning portton of the
stomach and esumated the vitamin By
content of the serum and the secretion of
wntrinsic factor The results of the studes
indicated that 1n five of the subjects the
anemia was caused by vitamin Byy defl
ciency There was fadure to absorb vita
minB,, which was corrected by the addi
tion of sntrinsic factor the biopsy studies
revealed atrophy of the gastric body
cosa comparable 1n severity to that seen
1 pernicious anemia In the sixth patient
the nature of the deficiency and s patho-
genesis remawned obscure Steatorthed
was not a sigmificant factor 1 any of the
cases Since megaloblastic anemia 1 131
after partsal gastrectomy and gmm:;
terostomy 1t seemed possible that ¢
patients mught have Addisonian perit
cious anemia and that the gastric oper
tron was only incidental This hypoxhcsxi
was not tenable i view of the ar:;x;a: :
a famuly hustory of pernicious a1
becausz the hxrs}t’ologfcal study of thestom®
ach removed at partial gasmctom}d'
showed normal gastnc body glands a;
m no way resembled the mucosal atrophy
seen n pernicious anenud The biopsy



studies did not atlow a detalled com
panson between the stomach 1n this con
ditton and 1 1d ane

therapy for pernicious ancnua and who
survived for over three years developed 1

mia but the authors gaul\cd the timpres
sion that gastritis was present and they
feel that chronic gastritis associated with
prolonged dyspepsia_ gastric

and operative intervention may have con
tributed to the development of gastric
atrophy

galoblastic bone marrow Megaloblas
tosss occutred wrespective of the type of
enteric feconstruction and was not due to
blind loop anemua

Six patients with total gastrectomy
and 3 with proumnl subtotal gastrectomy
were unable 10 absotb oral Co** vitamin
B, unttl intninsic factor was added This
was evidence that the site of satnnsic fac

92 MacLean, L. D The fation
of achylia gastrica and achlorhydria
by means of radioactive vitamin B,,
Gastroenterology 29 653 665 Oct
1955

The vitanun B,, cxcretion test differ
entiates patients with simple achlorhydnia
and achylia gastrica The latter are pos
sibly more likely to develop gastric can
cer Permicious anemta patients develop
gastric cancer more commonly than those
who do not have pernicrous anemia

This study showed that gastrectomized
patients lack the intninsic factor necessary
for gbsorption of oral vitamin By, A fol
fow up study of patients who survived
foroverthreey fer total g
without vitamin By, or liver extract ther
apy has shown that 90 per cent develop
megaloblastic marrow Appatently permt
clous anemua s a late but an mewitable
sequela of total or proumal subtotal gas
trectomy but 1s not likely to occur until
atleast 3 years after the operation
Untyerstty of Minnesota
Minneapolls Minn.

93 MacLean L D andSundberg R D
Incdence of megaloblastic anemia
after total gastrectomy New England
J Med 254 885.893 May 10 1956

The authors review of 17 cases of
megaloblastic anemea following total gas
trectomy reported 1n the iterature sug
gests that 1f the patient survives long
enough megaloblastic anemia will occur

The authors state that 10 of 11 totally
gastrectomized patients (observed by
them) who did not receive prophylactic

94
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tor p is the body and fundus
the arca of pathologic change in the
stomach in perrucious ancmia The hu
man antrum appatently 15 not important
s elaboration of intnasic factor

Vitamn By, or punfied hver extract
afone produced remissions in these pa
tients The authors state that all patients
subjected to total gastrectomy er proxi
mal subtotal gastrectomy with esophago
antrostomy should receive continuous
prophylactic parenteral vitamin By, ot
Tiver extract therapy commencing within
three yeats after operation

U 1 ersity of Minnesota Medical School
Miwneapolts Minn

Harvey J C The vitamin B,, defi
ciency state engendered by total gas
trectomy Surgery 40 977 989 Nov
1956 (in Recent Advances In Surgery)

In 30 patients treatment with liver
extracts or vitamin B,, was purposely
withheld after total gastrectomy in order
to observe the development of vitamn
By deficiency Of the 30 patients 10 were
alive at the time of writing therr post
operative survival time ranging between
21/ years and 17 years

The first evidence of vitamin B,, defi
CIency was macrocytosss of erythrocytes
which occurred rc:z‘ six mon:{n t:icyvcn
years {average two and ene half years)
after gastrectomy Anemia appeared next
within an average of four years postoper
atwvely and megaloblasts nvariably were
found mn the matrow within one year
after that Three patients who failed to
come 1 for observation according to



structions had combined nervous system
disease six seven and eight years respec
tively after operation

Parenteral vitamun By, therapy was
given to 12 patients whose hematologic
Ppreture mndicated vitamin B, deficiency
All these patients had good hematologic
and neurologic fesponses The author
recommends that every totally gastrec
tornized patient be given parenteral vita
min By, regularly

Jokns Hopkins Unhersity and Hospital
Baitmore Md

95 Halsted J A, Buggs J D and

Gasster M Nutritional problems
after total gastrectomy, New York
State J Med 57 223-231, Jan 15,
1957

Of 52 totally pastrectomzed patients
34 died (of recurrent carcinoma) and 18

survived of whom 17 were avajlable for

study sx months to nine years post
operatnely

Ofthe 17 patients 12 showed evidence
of muld hypochrome anemia due to 1ron

deficiency Since none showed evidence of

blood loss 1t 1s presumed that an won
absorption defect may exist after gastrec
tomy and that anemic patients may have
lost considerable blood before operation
Ferrous sulfate given to 4 patients pro
duced 2 nise 10 hemoglobin

Of 9 patients who received no prophy
lactic therapy megaloblastic anemmua due
to vitamun By deficiency developed 10
only 1 beconung marked five years after
operation Therapy with parenteral vita
B, produced 1
response Megaloblastic anemia did not
develop inthe 7 patients recewving prophy
lacyic vitamun By, lver extract or folic
acud therapy

In 12 patients undergomg radroactive
vitarun By, absorption tests €0 to 100 per
cent of the orally admrustered radro

mal human gastric juce most of the
Co*® vitamin By, was absorbed and s 7
patients absorption was greater than nor
mal The authors conclude that the site
of ongin of ntrnsic factor 1 mag 1s im
1ted to the stomach *

The smallincidence of permicious ane
mya following total gastrectomy Is ex
plained as follows (1) the daily require
ment of vitarun B, 15 small (1 meg ) and
the liver contams approximately a three
year supply Thus megaloblastic anemia
rarely occurs until at least three years
after operation and few pateents survive
thatlong In some casesa section of stom
ach which secretes mtansic factor 1s not
removed 1o others, liver extract or vita
e By 1s admumistered

The authorsstate  Pattents who have
had a total gastrectomy should recerve
vitamun B;, 1ndefinitely to prevent the
development of By, deficiency with meg
aloblastic anenua It must be given par
enterally sunce 1t cannot be absorbed after
remaval of the stomach However oral
preparattons contaimng wtrnsic factor
concentrates with vitamn By should also
be effective An appropmate schedule of
parenteral admmsstratton 15 30 to 50m
crograms once a month
University of Californta Medical School and

Veterans ddminstrarion Hospleal
Los Angeles Callf

INTESTINAL ANOMALIES

g6 Pearson R D Macrogytic apemia

assoctated with ntestinal strictures
and anastomoses Ann Int Med 40
600-610 March 1954

Case hstories of 2 patients with mac
rocytic anemua assoctated with ntestnal
strictures and anastomoses are presenltd
One showed a submaxmal response to
foltc acid and then to Jntramuscular vita
mm B,y the other responded well to 18

lar vitamm By, The mechausm

activity was g Little or
no absorption of the vitamin When the
test dose was muxed with 50 cc of nor

(106}

by which intestinal strictures or anasto-
moses cause macrocytic aperia is ¥a



known Removal or short circuiting of
considerable Iengths of small intestine
may result 1n nadequate absorption of
hemoporetic substances or stagnition of
imtestinal contents may cause changes in
bactenal flora which interfere with for

mation or utiization of hemopotetic
substances

¥ terans Admi Ist atfon Hosptt 1
RBonx A Y

Doscherholmen A andHagen P S
Absorption of Co™ labeled vitamin
By 1n 1ntestinal bund loop megalo
blastic anermia J Lab & Clin Med
44 790 Nov 1954 (in Soc. Proc)

A laborer was admitted to the hospatal
111952 witha history of progressive weak
ness mtermuttent glossitis and numb
ness of the hands and feet of 6 months
duraton In 1944 an 1lcocolostomy for
termunal dlestis had been followed by a
second laparotomy wath closure of the
loop of fleum distal to the anastomosis
Gradual recovery ensued although he
had 4 10 6 loose stools daily On adms
sion blood examination revealed a mac
rocytic anermia and a megaloblastic bone
matrow Gastnc juice contatned free hy
drochlonc acid Fecal fat and mitrogen
studies were normal X ray examination
revealed an jleocolostomy with a blind
loop of distal 1leum and evidence of
tlettis Viumin C gave suboptimal re
sponse while all blood values returned to
and remained normal with ad

stenlization of the gut with neomycin
farled to cause normal vitamun Byy absorp
tion The pattent s gastnic juice however
effected some absorption of Co'® vita
min By mn a patient with permcious
anemia

Min eapolis Minn

98 Badenoch J DBedford P D and

Evans J

ofth 1
and megaloblastic anaemia Quart J
Med 24 321 330 1955 (abstr Blood
11 1053 1054 Nov 1956)

Three cases of steatorrhea with meg
h b 1bed
1n association with massive diverticulosts
of the small intestine Additional observa
tions are reported on one of these cases
and three others are descnibed In one of
the four cases diverticulosts was not sus
pected but was found post mortem 1n the
others the condttion was demonstrated
by barum meals In two the absorption
of labeled cyanocobalamin was iavestt
gated and found to be grossly impaired
but this defect was not completely cor
rected by the addition of the smallamount
of mtninsic factor which 1s effective 1
permicious anemia A further improve
ment occurred when larger amounts of
mtrnsic factor were given as occurs In
those cases of idiopathic steatorrhea
where megatoblastic anemua 1s associated
with malabsorption of vitammn By, It 15

R Massive diverticulosis
1§ f

of vitamin B,,

larly In 1954 physical and laboratory
findings were normal but x ray examina
tion revealed progression of the ileitts
Absorption studtes with 05 meg Co*®
vitamun B, given orally resulted 1n fecal
excretion of 78 per cent no unnary
radioactivity followed a flushing intra
muscular dose of 1000 mcg of wita
min B,

The addition of up to 300 mg of 1n
trinsic factor concentrate pretest satura
tion wath oral vitamin B,, and attempted

107}

d that jejunal diver
causes steatorrhea and that the megalo-
blastic anemia 1s secondary to this Un
like what occurred in one case of pernt
cious anemua and one of idiopathic stea
torthea the admumstration of Aureo-
mycin enhanced the absorption of labeled
cyanocobalamun 1n the two patients with
duver and meg;
anema who were investigated in this
way

Redeiiffe I foma y nd
Co 1y Road Hosplial
Oxfod E gz 4



99 Thompson, R B and Ungley, C C
Megaloblastic anemia d with
anatomuc lesions 1n the small intes-
tme, Blood 10 771 787, Aug 1955
Authors summary * Thus paper de
scribes the development of anemia in six

patient Both Aureomycin and Achro

mycin produced markedly mcreased ab-
sorption of vitamin By, but neomyein had
no effect Since Achromycin and Aureo-
mycn (but not neomycin) also decreased
diarrhea 1n 1 patient 1t was thought that
the d absorption of vitamun B,

patients with strrctures and
1 thesmallintestine The marrow proved
to be megalobl 1n three

and megalobl: change 1s p mn
the other three because of the clinrcal and
Iaboratory findings, and the characteristic
hemopoietic response to Liver therapy
Responses to crude and refined liver ex
tracts {5 cc] and vitamin By, [80 meg

oraily and 80 to 160 mcg intramuscu

larly] compared unfavorably with those
tobe d 1n Add

P P
anemia they were simular to the poorer
responses often observed 1n megaloblastic
anetma d withd h:

thea The relationship of “the 1ntestual
lesion to the development of megalo
blastic anemua 1s briefly discussed

Royal Victoria Infirmary
Newcastle on Tyne England

100 Halsted, J A, Lewis, P M and

Gasster M Absorption of radio

active vitamun B, in the syndrome of

d with

1€ anemia

or
Am J Med 20 42 52, Jan 1956
The effect of antibrotics and mntrnsic
factor on the absorption of vitammn By,
was studied 1n 2 patients with megalo-
blastic anemua associated with mtestinal
stricture or apastomosts Both patients
responded to parenteral vitamup B, but
developed anema when 1t was discon
tinued Test doses of 05 mcg of Co'®
vitamin B,y were given alone then with
ntrosicfactor and later immediately fol
fowing daily admumstration of 2 Gm of

Aurcommyan o hromyein or 6 Gm of
neomyecm dagamafter 10to
14 days

Fecal min By, Was not
decrea n of mtrmsic
factor greater mn 1

101

(1081

mught be due to this effect rather thanto
the direct effects of the antibiotics A test
was therefore done using Gantrisin which
completely cured the diarrhea but caused
no decrease in fecal excretion of vitamun
By Thus diarrhea was not the reason for
the high excretion of vitamun B,y 1n this
patrent

The authors in therr summary state

These studies provide adduttonal sup-
port for the concept that abnormal bac
terial growth 1n the small intestioe may
result 1n tmparred utilization of vitamm
B, with the dovelopment of megalo-
blastic anemua n some mstances The
exact mechanism whereby intestinal bac
tera may affect hematopoiests advetsely
and certain antibotics may favorably -
fluence 1t, 15 not yet clear

Universiy of California Medical Center
Los Angeles Calif

SPRUE AND STEATORRHEA

Glass, G B J Intestinat absorption
and hepatic uptake of vitamn By, 18
duseases of the gastromtestinal tract,
Gastroenterology 30 37 52 Jan 1956

Absorption of vitamun By, was studied
by giving patients an oral tracer dose of

05m of Co® vitamun B, and measus
in uptake of the vitamia by
y ting of the hiver a
orption of wiia

¢ but not all
"1dity 1n elder
cidity ora
omuzed p
all these
mutant a

ptt
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99 Thompson, R B and Ungley, C C
A toblastic aneua d with
anatomic lesions 1n the small ntes
tine, Blood 10 771-787, Aug 1955
Authors summary  This paper de
scribes the development of anema 1o s1x

patient Both Aureomycia and Achro-
mycin produced markedly increased ab-
sorption of vitanun By, but neomyein had
no effect Stace Achromycia and Auseo-
myein (but not neomyein) also decreased
drarrhea mn { patient, 1t was thought that
the d at of vitamn By

patients with strctures and
1o the small intestine The marrow proved
to be fot n three

and megaloblastic change 1s p din
the other three because of the clinical and

mght be due to thus effect rather thanto
the drrect effects of the antibiotics A test
was therefore done using Gantrisin which
completely cured the drarrhea but caused
no d 1n fecal of vitamin

laboratory findings and the ch 1541C
hemoporetic response to liver therapy
Responses to crude and refined hiver ex-
tracts [S cc ] and vitamun By, {80 mcg

orally and 80 to 160 mcg 1ntramuscu

larly] compared unfavorably with those
to be expected 10 Addisonian pernicious
anemia they were simular to the poorer

ften observed 1n lobl
4 withad, P i

thea The refaucnship of the intestinal
lesion to the development of megalo
blastic anemza 1s briefly discussed

Royal Victorla Infirmary
Newcastle on Tyne England

3
anemia

100 Halsted, ¥ A, Yewss P M and

Gasster M Absorption of radio

active vitamin B,, 1n the syndrome of

1¢ anerma with
mtestinal stricture or anastomos:s,
Am J Med 20 42 52 Jan 1956

The effect of antibiotics and mtrinsic
factor on the absorption of vitamun By,
was stedied 1n 2 patients with megalo
blastic anemia associated with mtestinal
stricture or anastomosis Both patients
responded to parenteral vitarmun By, but
developed anemua when st was discon
tinued Test doses of 05 mcg of Co®
vitamin By, were given alone thent with
mtnnsic factor and later immedately fol
lowing daily admumstration of 2 Gm of
Aureomycin or Achromycin or 6 Gm of
neomycn for 3 days and again after 10 to
14 days

Fecal excretion of vitamun By, was not
decreased by admumstration of intansie
factor Excretion was even greater m 1

101

[108]

By; Thus diarthea was not the reason for
the high excretron of vitamin By m this
patent

The authors 1n thewr summary state

These studies provide additional sup
port for the concept that aboormal bac
terral growth in the small infestine may
result 10 imparred utilization of vitamun
By with the development of megalo-
blastic anemia mn some instances The
exact mochamsm whereby mtestinal bae
tena may affect hematopoiests adverstly
and certain antibjotics may favorably ;m
fluence 1t 15 not yet clear

University of California Medical Center
Los Angeles Calif

SPRUE AND STEATORRHEA

Glass, G B J Intestinal absorption
and hepatic uptake of vitamun Byin
diseases of the gastrointestinal tract
Gastroenterology 30 37 52 Jan 1956

Absorption of vitamin B, was studxcdt
by giving patrents an oral tracer dose 0!
05 mcg of Co* vitamin By and me:ml!:
1ng the hepatic uptake of the vitanun by
scintillation counting of the hver ared

Impaired absorption of vitamn Bi
was found jn some but not all patients
with gastiic anacidity 1 elderly pancmds
with gastric hypoacidity of anacidity :r‘l)‘
ant partially gastrectonuzed patients >
sorption levels mn all these patients x.ve .

d b t

of intnnsic factor
Maasurement of hepatic up!ak: W:S
also used to study absorption of erat v
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112 Yamamoto, R S and Chow, B F
A rapid method for the determination
of By, binding power 1n the gastric
juce J Lab & Cln Med 43 316-
320, Feb 1954

Authors summary and concluston

Vitamun B,, combines with one or more
substances n gastric jurce in such a man
ner as to make 1t unadsorbable by resting
cells of L Jeichmanmi Thus fact enables
the development of a method for the
measurement of the binding power of the
gastric yuice With this procedure 1t was
d d that s btaimed
from pernicious anemua patientsand from
old individuals without achlothydria had
signuficantly lower bmding power than
control specimens Gastnic juice spect
mens from three cases of juvenle perni
crous anema and from old people with
achlorhydnia contained at least as much
{binding power] as the normal samples
The importance of such findmngs 1s ds
cussed
School of Hygtene and Publlc Health

Johns Hopkins University
Baldmore Md

113 Glass G B J Ubptake of radioactive
vitamuin By, by the liver test for intes
tinal absorption of vitamun B, and
measure of the intrinsic factoractivity
Clin ResearchProc 2 32,March1954

By santillation measurement of the
hepatic uptake of mngested Co® vitarmn
By, 1n 8 controls and 8 patients with mac
rocytic anemuas a test procedure was de
veloped for quantitation of ntestinat util
1zation of vitamun By, 1n humans and
measuremnent of ntrmsic factor activity
Innutrtronal and hemolyticanenuas with
normal gastric secretion hepatic uptake
of ingested radioactive vitarmin B,y was
normal, but 1n 3 patients with pemicrous
anemia n rejapse and rermussion it was

gligible or ml Ths indicated
transport of ingested vitamun By to the
lver 1n permicious anema The liver up-
take became normal after the same dose
of Co" vitamun By, was taken with nor
mal human gastric Jurce Thus the ability

of normal gastric juice to promote the
transfer of vitamin By, through intestinal
wall to the Iiver was directly demon
strated the reason for mtestinal block to
utilization of vitamun By, 10 pernicious
anerma patients 1s the abseace of tatninsic
factor from therr gastric juice

Insprue hepaticuptake of vitamm By,
was also neglimble, but 1t was not cor
rected by addition of normal human gas
trc juice or ntrinsic factor concentrate
This mdicated that the absorption defect
1n sprue was not caused by fack of m
trinsic factor 1n the gastrc juice but by a
defect m the intestinal wall itself

New York Medical College
NewYork N Y

114 Schiling, R F Recent studies of in
trnnsic factor and the utiization of
radioactive vitamun B,,, Federation
Proc 13 769 775, Sept 1954

The author reviews the methods em
ploying radioactive vitamin By, that have
been used to corroborate the fact that in
trnsic factor enhances the wthzation of
orally admunustered vitamin By, Afterdis
cussing the chermical nature of thentrinsic
factor the conclusion 13 that although
1ntninsic factor 1s 4 mucoprotein not all
mucoprotein n gastrc juice 15 ntansc
factor

In summary 1t 1s stated that intrnsic
factor probably exerts a unique type of
biologicalactivity fornoothersubstances
are known which are secreted exclustvely
to enbance absorption of & spectfic vita
mn It ts suggested however that there
maybe 1ntnnsicfactors forotheressen
tial nutnients
Universisy v;{r P tsconsin Medical Schoot

115 Baker § J and Molie D L. The
relationship between intnnsic factor
and the mntestinat absorption of vita
mm B, Bnt J Haemat 146-51,
1955 (abstr Am I Chn Path. 25
1200 Oct 1955)

Vitamun B, labeled with Co*® (hatf
Life 72 days) was given to patients with

[(112]



pernicious anémia 1 remission and fecat
radioactivity was measured Over a cer

tam range there was a stoxchiometric re

lationship between the amount of vita

run By, absorbed and the amount of in

trmsic factor admnstered Beyond this
range markedly mcreased amounts of i

trnsic factor produced no increased ab-
sorption of the vitamin Individuals varied
1 ability to absorb vitamin By, admunis

tered wath a gaven amount of intnnsic
factor Such variations suggest that the
development of vitamin By, deficiency de-
pends not only on fajlure of intrinsic fac

tor production but also on nability to
absorb vitarun By, intrinsic factor com

plex

116 Glass G B J Boyd L J Stephan

son L and Jones E L Metabolic
interrelations between intrinsic factor
and vitamin B,, III B,, absorption
at varied intrinsic factor doses Proc
Soc. Exper Biol & Med 8815

Jan. 1955

Th d: dvaryingdos
ages of intrinsic factor with constant dos-
age of Co¥ vitamun By, to 8 patients with
permicious anemia 1a remussion to 1 pa
tient with total gastrectomy and to 1
contro}

Up to a certain point increasing the
oral dosage of mtansic factor while the
dosage of vitarin By, remamed constant
ncreased the intestinal absorption of the
vitamm, as measured by the hepatic up-
take of Co¥ vitanun B,, Further increase
w the dosage of intnnsic factor however
may decrease intestinal absorption of
vitamm By, Unless the dosage ratio of
witamun B,y to intansic factor 13 optimal
results of assays to determine intrnsic
factor potency may be erroneous
New York Medical Colie

ge
Flower and Fiftk A enue Hospitols
Nwlok NY

117 Rabmer § F Fllenbogen L, Licht

man H C Williams W Kabakow
B and Watson R J Unnary excre-
tion of vitamun B,, Co* as a method

{113)

of assay for intrinsic factor Clin
Research Proc 3 28 29 Feb 1955

T atients with pernicious anemia in re
mussion were given orally 2 meg of Co*®
witamin By, and simultaneousty injected
intramuscularly with 1 0to 4 Omg of un
labeled vitamun B, Urine collected for
the next 24 hours was measured for radio
activity Subsequently animal intninsic
factor was fed to the patient along with
the radoactive vitamin By and the in
Jected nonradioactive vitamin By, Little
or no radioactivity was found in the first
24 hours in the urine of patients with per
nictous anerma Under the same cond:
‘hons normal persons excreted 5 10 20 per
cent (average I1 per cent) of the radio-
active dose admunistered When patients
with pernicious anemia were given the
chnically active source of intrinsic factor
however their average uninary excretion
values were approximately normal In
trinsic factor preparations of submaximal
clinical activity produced utinary excre
tion values 1 such patients between 1 and
5 per cent The data indicate that the
assay of mtrinsic factor can be performed
rapidly and accurately using patients
with pernicious anemua in remussion
¢ te University of New York College of Medicine
New York N Y
Lederle Laboratories
Pea ] River N Y

118 Ellenbogen L, Willams W L

Rabiner § F and Lichtman H C
Anmproved unnary excretion test as
an assay for intrinsic factor Proc
Soc Exper Biol & Med 89 357 362
July 1955

A procedure 1s suggested for assaying
intrnsic factor preparations by measur
ing unnary radioactity following oral
dosage with Ca® vitamin B,y More than
one intramuscular flushing dose of un
labeled vitamun By, 15 gwen to produce
maximum excretion of radioactivity With
thismethod the same patient can be used
for assaying several prepatations of 1n
trinsic factor tn successlon The tnyection



of unfabeled vitammn B,, 1n doses several drately by an oral dose of normal human

times as large as the usual flushing dose stric juice (G.

appeared to dectease the uptake of subse !grzted [grio n(un'l?(e‘: };itxi:n“nr:ﬁum
quent small oral doses of labeled vitamun with amount of T

By for reasons not fully understood tive By, In the second part of the expen
There appeared to be some correlation ment, the By, Co* was bound to GJ and
between the dosage of intrinsic factor and the ponradioactive By was frec As a
the amount of radroactivity excreted Pa ¢heck on the effect of prolonged contact
tients with pernucious anemra and normal apart from binding on absorption a test
persons were tested was run with B,y Co* and gastric juice
Armerlcan Cyanamid Co and admusustered separately without prior in
I,;:::,rljei ’I;::w;,nl;rln cubation The findings conﬁrmcg earlter

State University of New York College of Medicine obsenvations that prior mcubation does
New York N Y not enhance absorption

* Thedata ndzcate that the Bysalready
bound by the GJ 1s preferentsally ab

119 Bishop, R C, Toporek M, Nelson, sorbed One series of tests on a PA pa
N A.and Bethell F H The rela tient gave simular results It 15 concluded
tionshup of binding power to 1ntrinsic that binding power 1s necessary for in
factor activity, J Lab & Clin Med trnsic factor activity
46 796, Nov 1955 (1n Soc Proc) Ann Arbor Mich

“The role of intrinsic factor 1n the ab

sorption of vitamumn By, has long been
<,

120 Bull, F E, Campbell, D C and
Owen C A, Jr Evaluation of 1n
trinsic factor 1 pernicious anemsa by
means of cobalt 60-vitamin B,, Fed
erattonProc 15 509 510, March 1956

under g with
wtrinsic factor actvity bind Bye and
make 5t unavailable for growth 1n the mu
crobiologic assay for the vitamm The re

Iationshup of thus binding power to intrin Absorption of orafly admmustered
sic factor activity has not yet been defi Co® yitamin By may be estimated by
mtely established When p ane of (1)rad ty m feces
nua (PA) patients were used to evaluate {2) radoactivity 1 the hiver or {3) radio
the wtnasic factor actvity of expert activity in unne after a flushing dose of
mental preparations there was an imcom p d d unlabeled vita
plete correlation between such actvity mm B;, These methods were used to
and the binding power of these prepara study ntrinsic factor activity m 92 pa
tions One of the difficulties presented by tients A sharp distinction 1n absorption
the use of PA patients 1s the fact that the of vitamm By, was evident by all tech
gastrie Juice of such patients does have uques when normals were compared to
some binding power patents with pernicrous anemia The unt
To curcumvent the possible effect of nary method was sumplest and quickest
the binding power of the PA patients but unrecognized Joss of part of the spect
own gastrie juice the binding power mn men nught suggest perucious anemia 1m
trinsic factor relauonship was studied 1n a pormal person In patsents with urerma
patients with total g: using the renal of Co® often was so re
unnary excretion of orally admunstered tarded that a smngle 24 hour urmalysts
radioactive By, Co* as @ measure of ab- gave musleadingly low results however
sorption A control test oral B;y Co® total excretion over a pcnod of several
without intrnsic factor was followed by days was normal The fecal-excrelton
other tests at weekly intervals Inone an method was accurate but labonous here
oral dose of B;s Co*® was followed 1mme unrecognized loss of specimens mught

14}



to assay Intring,e factor copy
4

determyng OPlimal dos

Mmulate

dose Vitamin 15 dose andmteslmalnb
M)

7 ersity of diitnoty College of Medicine
Chicae, mn

C Ry ’
butto R andWorr ¢ chtionallon
Of human Bastrye content ¢y Separy
tion Of Intrinsic factor activity 3 Clis
Invcsugatlan 35716 June 1956 (1n
Soc Proc)

Amethog of ideq tification of, ntnnge
factor Mmaterya) from the I Clonation
1 m,

O, Subjects seven
hters of fluent Yeelded 50 1075 per cent
fecovery e first hter Of efffueny
containeq g TYOL Dortion Of the pro.
temn ang Carbohydra e 10 two ey defineg

Ontamy

13 wh
S0Iption haqg been demon.rlmt:d 12 con
0] runs ese CXperimenyg Provide the

Stablishmeny of 5

Oklahomg Clty Oty

123 Chow p F Quatrlcbaum IJK y
ang Roscnblum C Effet Of Inteip
3¢ factor concenlrate on vy, B,
nbsolptlon by gastrecmmized rats
Prog d 90

¢ Exper
279 281, Oct 1955

adioacyy, e Vitamyn B, With apg
Withoy, €X0genous Intrnge factor was



admunstered orally to totally gastrec
tormized rats Absorption of \itamyn By
was db 1 g of
the feces No absorption occurred 1n the
gastrectomuzed rats whether or not 1n
trinsic factor was given Intnnsic factor
hibited the absorption of vitarmn By, by
control rats

The authors suggest that rats can util
1z¢ only endogenous mtrmsic factor and
that exogenaus intrinsic factor 15 meffec
tive or miubitory The studies may aiso
indrcate that the stomach 1s the major site
of vitamm By, absorption by the rat
Studies of the same type will be made
using rat stomach coencentrate If this
concentrate proves effective 1t will dem
onstrate species spectficaty of intnmsic
factor

On a weight basis the rat appears
capable of absorbing greater quantities of
vitarmun B,y than the human Thos 1 the
absence of ntrmsic factor absorption

124 Nieweg,H O Arends, A ,Mandema,

E and Castle W B Enhanced ab-
sorption of vitamun B,y mn gastrec
tomuzed rat by rat mtnnsic factor,
Proc Soc Exper Biol & Med 91
328 332 Feb 1956

In prelimunary studies to develop an
ammal preparation for the detection of
mtrinsic factor, male rats were totally
gastrectomized and apastomosis of the
esophagus to the pylorus was done Rats
151 good health 10 days after the operation
were fed a Jow restdue synthetic dret con
tamng all essential nutrents including
vitamin By Radioactive vitamun By,
0015 meg m1ce of water, and mtrnsic
factor preparations were given by stom
ach tube Feces assayed for vitamun By,
showed that normal rats absorbed a sig

drats

absorbed none Both normal human gas
tn¢ juice 1n doses of 2 to 6 ¢, and hog
stomach mucosa 1n doses of 4 to 20 mg

from an oral dose of 50 2r
to 20 to 25

were 10 1mp! g vitamua B,y
b The authors conclude that

&
and from 200 micromicrograms absorp

tion 15 30 micromicro, The equiva

lent oral doses fora 60 Kg human would
be 10 mcg and 40 mcg and the corre

sponding absorption 4 to 6 meg Actually
the human absorbs only 15 meg from
such doses

Johne Hopkins Unlversity

Balttmore Md

Merck & Co

Rakway ¥ 1

LIVER

assxmflatmn of vitamin B,y m the rat m
some ways parallels that inman and that
the negative results obtained with intrinsic
factor preparations from other spectes
may pomt to species specificaty for mtrin
si¢ factor preparations

Boston City Hospital

Harvard Medteal School

Boston, Mass

University of Groningen
Gronlngen Holland

VITAMIN B,, AND
LIVER DISEASE

125 Jones P N and Mulls E H. Serym

vitarmun By, concentrations it Lier
disease J Lab & Cin Med 46 927,
Dec 1955 n Soc Proc)

Serum vitamun By, concentrations were
studied in 11 patients with Laennec s cit

{116]

rhosts 1n 10 with postnecroti ctrrhosis
10 4 with bitiary arthosss, 1 6 with acute
viral hepatitis and 1 4 1 hepatie coma
Those with biliary cirrhosis had values
within the normal range all others had
vitamun By, serum concentrattons at Jeast
3 to 8 times normal Patients in hepatic
coma had values between 30 and 40 ames
normal Patients with Laennec s curthosis
had proportionate fises i both the frec



ombined vitarmn B,; while those
cute hepatitis or postnecrotic €1t
had a greater proportional risc in
¢ serum vitamia By,
terminations made on 24 hour
collections showed that these pa
excreted from 10 to 30 times the
il amount of vitamin B;, all 1n the
rm

is concluded that the metabolism of
in By 15 seriously altered 1n both
and chroruc hiver discase

y 1

s GBJ Fbim L M Boyd
and Laughton R Hepatic up-
of radioactive vitamin By in
disease Federation Proc. 15 74-
Aarch 1956

> evaluate uptake of vitamin By by
maged liver 35 measurements with

paired ability of the diseased liver to pick
up or retain vitamin By, Tt appears how
ever, that an advanced lesion does not
always severely smpair the liver s ability

to

anchor vitamin By, especually after

prenteral admnistration

New York Medical College
New York N Y

127 Stevenson T D and Beard M F
Observations on the metabolism of
vitamin By, In patients with liver dis
ease Cln Research Proc 4 144,
April 1956

Studies on patients with liver disease

showed that levels of scrum vitamin B,y
wete elevated only in those with hepatic
parenchymal disease 1¢  aleoholic eir
rhosis and tnfectious hepatitis and that
the serum level of vitamin By, was mark
edly elevated n patients in hepatic coma
Patients with obstructive Jaundice did not

level

vitamin B, were perfc n 15
ats with diffuse Liver disease The
ac uptake was measured by scintilla
ounting the surface of the liver fol
\g parenteral or oral adminstration
* vitamin B, alone or with potent
sic factor preparation The data
obtained at various stages of discase
correlated with liver function tests
he cluucal picture The hepatic up
of orally admunistered Co® vitamin
as temporanily abolished 1n 1 patient
severe virus hepatitis aswellasinl
severecurrhosisand in 1 with obstruc
aundice Of 3 others with hepatitis
th exrrthosis and 3 with obstructive
dice the hepatic uptake of Co** vita
B wasatalowlevel n6 In4outof
¢s of metastatic or primary liver car
ma however the hepatic uptake was
1l both on oral and parenteral
wstration

"he addition of wmtnnsic factor prep
on1n 8 out of 9 tests did not improve
decreased hepatic uptake of Co*
nn By, This decreased uptake obvi
y does not depend on the decreased
nt of intnasic factor but on the tm

fvitaminB,,
Observations indcate that return of

the serum vitamun By, level to normal
parallels cluucal improvement The evi

dence suggests that the elevation of the
serum level of vitamta By, 1n patients with
liver disease represents the release of the
vitammn from hepatic cells

Untverstty of Loulsville

School of Medictne
Loulsvilie Ky

128 R

1 M, A +

3
and Grossowicz N Serum concen

trations of vitamin B;, 1n acute and
chromgc liver disease J Lab & Cln
Med 48 339 344 Sept 1956

High vitamin By, values were found 1in

the sera of 13 of 14 patients with acute
wviral hepatitis Concentrations ranged
from 800 to 6 000 micromicrograms per

cc

and decreased gradually with subsi

dence of jaundice In S cases of biliary
currhosis and in 3 of 6 cases of portal arr
thosts the vitamin B,, concentration
ranged from 830 to 3 600 micromicro-
grams per cc In 6 cases of extrahepatic
bitiary obstructionand jaundice however

17



the serum vitamin B,, was wathin normat tecting how extenstve the hver damage s

range andhowfar hasprog
The maximal binding capacity (MBC) Mount Sinat Hospital
of the serum of normal individuals ranged New Yotk N ¥

from 1 200 to 2 000 micronucrograms per
cc In patients with hiver disease and lugh 130 Ostergaard Knstensen H P The

serum vitamin By, 1t ranged from 1,000 vitamun By, concentration 1n plasma
to 3 800 micromicrograms per cc from patients with acute hepatitis and
The ncrease of serum vitamun By, 1n obstructive jaundice, Nord med 55
hver disease 1s considered by the authors 8587, 1956 (abstr Blood 11 1055
to be due to the release of the stored vita 1056 Nov 1956)
mun from damaged liver cells The plasma concentration of vitamin
Hebrew University B,, was determned mucrobiologically m
Hadaah Medlcal School patsents with acute hepatits obgslzrucyuvc
Jaundice and hepatic cuthosts Lactoba
129 Baker H, Pasher I, Dolger H P cdllus leichmannil 313 was used as the test
and Sobotka, H Vitamun By excre orgamsm In the active phase of acnte
tron as index of hepatic disorder, Chin hepatitis a remarkable mcrease 1n plasma
Chem 2 328 330 Oct 1956 vitamin By, actvity was found In ob-

structive Jaundice and hepatic curhosis
normal or shghtly mncreased values were
found

University of Copenhagen

Thas paper reports the decreased renal
excretion of intramuscular vitamn By, 1n
patients with liver involvement, and the

gradual increase to normat levels duning Biockeniaal Tnstitate

the period of convalescence Uninary ex Copenhagen Denmark

cretion of wvitammn By, usmg L leich

manmil Euglena gracilis and Ock 131 P P The of munot

Th assays was d d for hepatic dysfunction 1n children, M1
20 patients with liver disease and for 3 nervapediat 6 32 Jan 15 1954(abstr
controls following a single mtramuscular AMA Am J Dis Child 91 399,
Joad dose of 50 meg of vitamn By, April 1956)

Normal controls excreted 24 to 40 Signs of minor hepatic dysfunction
mcg of the 50 mcg dose while patients 1n chutdren may often follow mfection
with liver disease excreted 10 meg or less where sulfonamides or antibiotics have
Some patients considered convalescent been given The symptoms may 1nctude
also failed to excrete normal amounts of pallor subtctertesclerae slightlyenlarged
wiamin B, Tous pauents recovenng Tiver asthenua, anorexta fat mdigestion
from peumorua also excreted less than and urticana The author has treated 50
10 meg of vitamin B, ndicating the children with this condition with very
effect of the infection on the hver favorable results by a preparation con

It 1s stated that a high excretion of tatrung betaine chohne and vitarmins By
vitamin By, after a Joad dose would inds and By

cate that the Liver was agam capable of
storing the vitamin and that 1ocreased

132 Camvell F Viral hepatitis some pe
amounts from 1njection are no longer re ditre aspects Arch pediat B

tqhu;r:fg:zr normal metabelic seuty of Jona 4 379 387 Jan-Feb 1954 (al;ssl;
The various hver disorders are bewng AMA Am J Dis Chid 8
June 1955)

categonized by determunung the extent to
which vitamin By, excretron 1s correlated
with liver damage This may aid 1n de

(18]

The writer discusses the eprdermology
symptomatology diagnosis and differen
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tial diagnosis of viral hepatitis Impor

tance of test 15 emphasized Chlortetra

cycline and oxytetracychne and choline
and methionine are described as effective
but must not be given 1n too large doses
Vitamun By, folic acsd yeast and a diet
tugh 1n preten and carbohydrates but
exceedingly poor in fats should be main

tained as long as needed

Colwell A R Jr Occurrence of
accumulation of fat in the liver and its
relation to excess weight gan in pa

tients convalescing from viral hepa

tius Ann Int Med 41 963 979 Nov

1954

1In 144 soldiersconvalescing from varal
hepatitis liver biopsy showed fataccumu
lation 1 the Iiver of about half Those
showng liver fat gained more th:m twice
asmuchbod:
as those showing no abnormal fat 1n the
hiver The amount of liver fatin these hep
atiss patients did not approach that seen
Fat never
occurred 1n the acute ph::se of hepatitis
but was seen 6 to 13 weeks after onset of
the disease
About 60 patients had been given v
taminB,, 30meg every other day (appar
ently intramuscularly) dunng the very
early phases of hepatius 8 recewved 15
mcg every other day for four weeks This
failed to prevent abnormal accumulation
of liver fat and did not shorten convales
cence The author says however thatuse
of vitamun By, rught be justified to 1n
crease appetite
The author believes that increased 1n
take of calories and fat and perhaps a
relative protemn deficency  were re
sponsible for the fat deposition Hepatic
function asestimated by the bromsulpha
lcm Tetention test was not wmpaired by
of fat and the ncid
of reticulinosis was not increased Al
though 1t 13 impossible to state whether
this fat 1s harmful 1ts presence on husto
logic section 1s abnormal Therefore the

1

1

w

w
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dietary fat and calonc intake should be
moderately imited so that obesity does
not occur

U S A my Hospltal

Kyoto Japan

Campbell R E and Pruitt F W
The effect of vitamin B,, and folic
acid in the treatment of viral hepa
tiis Am J M Sc 229 B 15 Jan 1955

A control group of 44 patients with
acute viral hepatitis recewved conventional
treatment consisting of high protein
high carbohydrate moderate fat dret
and bed rest Another group of 44 pa
tients comparable m race age duration
of illness and degree of 1cterus received
thesame !reatmen( plus30meg of vitamin
Buby yother
day and § mg of folic and by mouth
three tumes a day for the first 10 days of
hospitalization

Patients who received vitamin By, and
folic acid reganed normal appetite more
rapudly than those given routine treat
ment Average duration of illness 1n the
expenmental group was 47 5 days com
pared to 57 2 days for the control group

U S Army Hospital
Kyoto Jap 1

ANIMAL STUDIES

Shis M E and Stewart W B De
velopment of portal fatty liver in rats
on corn diets  Tesponse to lipotropic
agents Proc Soc Exper Biol &
Med 85 298 303 Feb 1954
Authors summary  Rats subsisting
ona diet contaimng 76% com and 39 or
lesscasein developed a fatty liver charac
tenized by 1nitial and preponderant accu
mulation of hpid 1n the portal areas Rats
of the same strain on a diet 1n which the
only protein was casein developed a cen
trolobular type of fatty iver Methionune
choline and vitamun By, were able to de
crease the liver ipid However methio-



nune was rarcly capable of prevénting the
deposition of some excess fat wiule under
certain conditions the lipotropic action
of vitamun B,y was unpredictable
Columbla University College of

Physicians and Surgeons

NewYork N Y

136 Bennett, M A, Hellerman, J and

Donnelly, A J Laver lesions due to
prolonged feeding of a ‘labile meth-
¥1** free diet and the protective
influence of vitamm B,, Proc Am
A CancerResearch 1 4-5, April 1954

The authors anticipated that pro
Jonged feeding of rats on a Jabiie methyl
and vitamun By, free diet mught produce
neaplastic changes 1n the hiver simalar to
those 10 rats fed a cholme-deficient diet
(dm J Path 22 1059 1946)

Twenty four female Lankenau Wistar
rats were fed a cystine-free diet of 30 per
cent corn o and 17 per cent anuno acids
with (group 1) or without (group 2) vita
mn B,y Other B vitaruns were fed dasly
Group | mamtained gormal lives Iipids,
an average of 015 meg vitamin By, per
Gm dry Iver and hugh body fat Group
2 showed hugh liver bipids low vitammn
B (average 003 meg per Gm drylwer)
and Yow body fat

Without vitarun By some damage

occasionally severe, was present as eatly
as one year after start of expenment wath
vitamun By, morphologicevidence ofliver
disease appeared only 11 rats on the diet
for over 2 years and these Jesions were
mmmal Livers of rats on the vitamin
By, free diet showed focal necrosis fatty
metamorphosts cirrhosis, duct hyper
plasia or cysts Distortions of hepatic
architecture 1n several anumals simulated
changes which often accompany neo
plasms but no fesion could be unequiv
ocally classified as a tumor

Lankenau Hospltal Reseatch Institute and
Tnstitute for Cancer Research
FMRadelphis Pa

137 Schweigert, B S Scheid H E and

Downing M Laver changes In vita

138

[120)

mun By and nboflavin-deficient rats
before and afler partial hepatectomy,
Am I Physiol 178 338 340, Aug
1954
‘To determune the role of vitamn B,
1 the synthes:s of nueleic acid rats defi
ctent 1n vitanun By, and those given sup-
plemental vitamin B,, were subjected to
partial hepatectomy Comparable studies
with rats deficient 10 nbofiavin and those
. boflavin were

also conducted

The studses showed that the desoxy
nbonucleic actd and nbonuclerc acsd per
gram of liver weight or liver mtrogen were
reduced 1n vitamo By, deficency but not
mn nboflavin deficiency Moreover 2
higher mortality and more limuted regen
eration of hver tissue occurred 1 the
vitamun Byy-deficient rats than in the vita
min By supplemented nboflavin defi
cient or control rats

These mvestigations give further evi
dence of the role of vatamtn By, in nuclere
acidsynthesis However theresultsshould
benterpreted with cantion since different
basal rations were used to produce the
two vitamun deficiencies

Untversify of Chicago
Chicago 1

Rigdon, R H Couch J R Bma
shear, D and Qureshy, R T Effect
of vitamun By, on selentum porsoning
intherat AMA Arch Path 59 66-
72 Jan 1955

Authors summary and cofclusions
¢ Rats given a small amount of selenjum
1n thesr ratson for short itervals 33 and
48 days have a larger amount of vitarmin
By 10 therr livers than have the controls
fed the same ratron [without selenm)

“The daily subcutaneous injection of
200 g of vitanun By 1n adult nats
apparently does not influence the hepatic
necrosis that results from the gestion of
a small amount of sodium selemtc over 2
period of 17 wecks Vitamun By does 8
fluence however the process of hepatic
repair followng wngary sesulting from s¢



fensum The vitamin By, content of the
liver 15 decreased 1 rats wath severe he

patic necrosis resulting from selenium in

tovcation The vitamun By, content of the
fwver of rats undergong regeneration fol

lowmng selerum potsorung 13 low It 15
suggested that regenerating hepatic cells
either utilize more vitamun Byy than do
normal hepatic cells or that they fail to
store vitamun By, tn the same manner 1
which normal hepatic eclls do

Untversity of Texas

S hool of Medicine

Galveston Texas

Mallov § Effect of chronic ethanol
1ntoxication on liver lipd content of
rats Proc. Soc. Exper Biol & Med

88 246249 Feb 1955

Vitamin By, and choline were given to
alcohol intoxicated rats to determune the
effectof Lipotropicagentson suchammals

The intoxicated rats showed increased
liver fat even when dict was adequate but
large doses of vitamin B,y or choline pro
tocted them agatnst fatty livers Doses of
29 meg of vitamin By, daily were effec
tive but 68 meg daidy was effective

Tt is stated that thesc results suggest
that alcohol per se has an effect on the
Liver Since long standing fatty liver may
Tead to fibrosis and cirrhosis the effect of
alcohol may contribute to the deselop
ment of liver lestons 1n alcoholics

State Uni _rsttyof NewYo k Upstate Medical Center
Syracuse N ¥

STRESS AND TOXIC STATES

140

Hayes M A Water soluble vitarmn
requirements in surgical convales
cence Ann, Surg 140 661-667, Nov
1954

The author emphasizes the impor
tance of adequate nutnition 1n relation to
surgical procedures and to convalescence
after operations
Many patients undergoing major sur

141 Sebrell W H Jr

Adequate thera
peutic diets J Am Dietet A 30
1256-1259 Dec 1954 (m Current
Comment)

Adequate therapeutic diets afe dis-
cussed with relation to the patient s need
for calories protein vitamuns and
mmnerals

In the treatment of illness and trauma

gealp p < the playanimportant part Thia
tunal op have been 11 mineand \ncarbohydrat
depleted for a considerable peniod In while nibofl p hy

dequate feeding ag acid pyndoxine folic acid and vitamun

£
gravates the effect of loss of ital nutrients

Case hustories include records of meta
bolc studies both before and after wten
sive vitanun therapy (ascorbic acid thia
mine nboflavin, macimamide pyndoxine
calcium pantothenate vitamun By, folic
acd and vitamm R) As a result of such
therapy carbohydrate metabolism r1e
turned to normal hepatic function and
hemoglobin synthesis improved and ni
trogen balance became positive

Yale Unt e stry
Schoot of Medi | ¢
New i en Conn

r121]

By participate m protein and energy me
tabolism as well as 1o other processes
Ascorbicacid also plays a promunent part
10 therapeutic nutntion

Vitamun By, 13 beneficial 1n very large
doses 1n cramal nerve neuralgias and in
duabetic neunttss Spectacular results with
vitamun B, therapy 1n neurologic dis
orders of alcoholism have recently been
described In ammal studtes preliminary
findings indicate that vitamm Bjs may
also promote wound healing

Natlonal Institutes of He Ith
Bethesda Md



142 Ershoff, B H D d

of vitamun B,, deficient rats to cold
stress, Proc Soc Exper Biol & Med
84 615-617, Dec 1953

Author s summary ‘[ Prolonged ex
posure to cold significantly mcreased the
vitamun By, requirement of the rat 2 Re
sistance to cold stress as measured by
length of sunvsval under conditions of Jow
environmental temperature was signifi
cantly ympaired mn the vitamun Byy-defi
cent rat

Emory W Thurston Laboratorles
Los Angeles Calif

143 Klemsorge, H , Monigerowsks, E and

Rosper X Anemia in Jead poison
ng and vitamun By, Ztschr ges inn
Med 9903, Sept 15 1954 (abstr
AMA Arch Indust Health 12 452
453, Oct 1955)

In rabbits rendered anemuc by mjec
tions of aqueous lead acetate solution
admumstration of vitamm By, with or
immedsatelyafterthelead dosage resuited
1 a much more raprd recovery from the
anemia Stmulation of the regeneratie
power of the bone marrow was the cause
of the more rapid recovery Vitamun B;;
also prevented detersoration of the gen
eral condition of the rabbits When lead
was given with vitarmn B, basophilic
stippling of the erythrocytes was pre
vented The authors fecl that the vitamn
B,, either stimulates normal maturation
p g lib of stip
pled cells or that because 1t 1s inportant
1n nucleic acd metabolism, 1t normalizes
a pathologic process of ripemng which
may result from mhubition of the nucleic
actd metabolism by lead

144 Hara M Expenimental study on the

treatment of wounds in cases of hypo-
protenosis Nagoya ¥ M Sc 16 12
1953 (Internat Abstr Surg 99 520
1954, Surg Gymec & Obst,Nov
1954)

The rate and character of healing of
sumple skin scratches linear mncisions
and circular skin defects from S to 10 mm

i d were observed i a total of
262 normal and hypoproternemuc muce
Hypoprotememjc mice showed poot heal
g The wound reaction was Jocalized
and imited and fibroblasts appeared as
late as five days after wounding normal
mice showed good fibroplasia by the sec
ondand third days Regeneration ofblood
vessels was also delayed 1n the wounds of
hypoproteinemc mice The only amno
acids which had benefictal effects when
given singly were methiomne, Iysine and
tryptophan, 1 the order listed When
ammo acids with vitamun By, and folic
acid were added to the diets of hypopro-
wound healing approached

normal

145 Mecray, P Jr Nutntion and wound
healing Am J Clin Nutrition 3 461
465, Nov Dec 1955

The effect of proten and vitamun defi
ciencies on wound healing 1s reviewed
The fat soluble vitanuns presumably play
a role in the healing of bone wounds, and
the B-complex vitamuns are essenttal to
wound healing acting as coenzymes De
ficiency of pyridoxine and riboflayn de
layed wound healing 1n rats Vitamun By
mcreased the strength of rat wounds 10
the early stages of healing

Cooper Hospltal
Camden N §

146 Bloodworth,J M B Jr and Hamw:

G J The effect of diet antibiotics
and vitamn By, on experimental
glomerular lesions produced by cor
tisone J Chin Endocrinol & Metab
16 944 July 1956 (n Soc Proc)

Previous research showed that admun

istration of cortisone acetate to rabbits
caused glomerular lesions resembling
those 1n human bewngs with diabetes mel
Iitus Theauthorscontinued therr research
by giving to rabbits feeds contammg crude

antibiotic vitamun By, supplement * The
results were fewer lestons and fewer ant
mals showing lestons Other drug Tegy
mens did not produce thus effect

Ohlo State Unt ersity College of Medictne
Columbus Ohlo
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147 Bereston E S Vitamuns in derma

tology Am J Clin Nutntion 2 133
139 March Apnl 1954

The author discusses the use of vita
muns 1n cutancous diseases Vitamin By,
i fus expenence relieves the pain of
herpes zoster good results are also re
ported 1n the treatment of seborrheic der
matitis and chronic discoid lupus ery
thematosus Transient but marked sm
provement occurs n subacute dissernt
nated lupus erythematosus

Universtty of Ma yla d School of Medicine
Bajtimore Md

148 Musman D J Psonasis seborrheic

dermatitis and pitynasis rosea Post
grad Med 17 8592 Jan 1955

The causes and treatment of psonasis
scborrhete dermatitis and pityriasis rosea
are discussed

After reviewing the results of local
application of ointments and of systemic
therapy including cortisone and cortico
tropin the author suggests vitamin B
complex lner mboflavin, and vitamun
B,, as valuable adjuncts in the treatment
of these skin diseases

Uni ersity of Colo  do School of Medicine
Denver Colo

149 Barefoot S W A method of treat

ing chromc leg ulcers North Caro
hna M J 16 101 102 March 1955

Twenty three patients with chromc
stasis uleers of sthe Jeg secondary 1o van
cosuties or to old thrombophlebitis were
treated locally with antibiotic powder and
absorbable gelatin and given vitamin By,
parenterally 30 to 45 mcg once a week
All ulcers healed satisfactorily within 60
to 75 per cent of the time required whea
absorbable gelatin and vitamin By, were
not used

An ulcer of the nose resulting from
severeradiodermatitis healed within four
months on the regimen of antibiotics gel
atin and vitarun By, Conventional ther

{123]

150 Goldb!:

apy for two ycars had failed to effect
acure
Creensboro N C

S Ontheints ad
ministration of cyanocobalamin Am
J Clin Nutrition 3 129 131, March
Apnl 1955

No adverse reactions were noted 1n
the course of 3 297 intravenous injections
of vitamin B,y 1n 150 patients with various
skin neurologic or endocnine discases
‘The dosage ranged from 15 to 3 000 meg

The patients ages ranged from4 to 78
years Daily injections of 1 000 meg were
gven to a 10-year-old girl for over 270
days without tovic reactions The largest
single dosage used (3 000 meg ) was given
daily to a patient for a total of 86 days
One patient described burming of the
tongue headache and postnasal drp 10
munutes afier one njection of 1 000 meg
although she had no other reaction to
numerous injections given before and
afterward

Uni ersity of Cincinnatt Medical School
Cincinnatt Ohlo

151 Neber, H Die Therapie verschuede

ner Hautkrankheiten insbes allergi-
scher Genese mut Vitamun By [The
treatment of vanous skin diseases
particularly those of allergic etiology
with vitamin B,,] Munchen med
Wchnschr 97 1102 1103 Aug 26
1955

Vitamun B,y was used 1o the treatment
of 41 patients with diseases of the sk
Ampules containtng 1000 mcg of the
vitamn  presumably for intramuscular
injectron were used

Of 11 patients with contact dermatitis
9 improved enough to be 1n contact with
the offending allergen without reaction
These patients recesved 6 000 mcg of v1
tamin By, 10 10 to 14 days

Dermatitis medicamentosa caused by



penseillinesireptomyein 1 § patients and
by topieal sodine 1n 4, healed after wita
mun Byy 1,000 meg, was given for two
days followed by 500 mcg for two days
‘Though such healing could have occurred
spontaneously, it 1s signficant that 8 of
these patients could continue recerving
the offending medication Of 8 patients
with eczema of endogenous etiology
who recetved tnjections of 1,000 meg of
vitanun By, 4 were relieved but had re
currences 4 were free of nching but
lesions remaed

Five patients had eczema of the legs
assocrated with vancose ulcers which were
beng treated with a zinc hme dressing
They could ¢oferate the deessmugs without
1tching and rash when they were given
two 1gjections of 1 000 meg of vitanun
B,y and three later mjections of 500 meg
Two patients with severe Juvenile acne
vulgans recerved njections of 1,000 meg
of vitarmn B, every other day for 10 days
followed by five more injections of 500
mcg every other day In both cases the
skan cleared and lesions have not returned
1 s1x Tonths

Rosacea cleared 1n 4 of § women who
Tecerved 500 mog of vitamun Bj, every
other day for swo to three weeks

A man with lichen ruber planus was
gven two injections of 1,000 meg of
vitarm By, & week for four weeks and
then once a week for esght weeks Hisle
stons cleared A recurrence six months
Iater responded to further therapy

The author mentions impressive re
sults obtained by Ruedemann with vita
mmn By, 1,000 meg daiy 1o 34 patients
with psonasis
Berlin Charlottenburg Germahy

By 15 1o 120 meg threc tmes weekly

th

ghoutpreg)
each injection A recurrence of lupus
erythematosus was treated with 120 meg
vitanun By, twice weekly Consistent im
provement i the general physical cond:
tionas well asin the focal lesons followed.

Vitamu B, was well tolerated by
other patients 1a doses rangmng from 15
to1 000meg forlongpertods Theauthor
states that vitanun B, 1s a safe, effective
agent for the treatment of all types of
lupus erythematosus, productag wnvola
tion of dermal lesions regresston of sys
temuc symptoms elevation of pilthypes-
thesia and correction of aremta

153 Marcus, M D, Conrad A H., Jr
and Weiss,R § Treatmentofchronc
discoldlupuserythematosus withlarge
doses of vitanun By, J Invest Der
mat 21 75 77, Aug 1953

Chronic discoid lupus erythematosus
10 17 pateents was treated with vitamun
By 10 intramuscular doses of 1000 mcg
three tynes a week In 1 patient there was
almost complete clearing of the lesions
2 patients were greatly wmproved 2
sightly mproved 9 were unchanged and
3 became worse Most of the patients 1
ported a feehng of well beng and in
creased energy

Barnard Free Skin and Cancer Hospital
8¢ Louls County Hospital and
Pashingron Unbversiiy School of Medicine
§t Lows Mo

154 Brunstmg L A Systemiclupus ety
thematosus South DakotaJ Med &
Pharm 7 311 313 317, Sept 1954

After evaluating corticotropsn and

152 Goldbl S Lupus eryth

treated with vitamun B)y Acute sys
temuc Jupus erythematosus, chronc
discoid lupus erythematosus AM A
Arch, Dermat & Syph 68 737-739,
Dec 1953 in Soc Proc)

A patient with lupus erythematosus
was treated with intramuscular vitamn

m the of systemic
lupus erythematosus the author states
that vitarun By, admumistered mtramus
cularly 1n doses of 15 mg fsic} twice 3
week for 10 or 12 weeks effects im
provement

Maya Clinle.
Rochester Mint
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155 Robinson R C V  Treatment of for 10 to 20 days followed by a mainte
xanthelasma and vitamun B, J In nance dose The eruption subsided in 11
vest Dermat 24 111 113 Feb 1955 patients in 10 1t was 75 to 80 per cent

improved 6 patients are improving

slowly 2 uncooperative patients were not
benefited 5 patients had shight recur
rences but treatment was resumed with
good results Pruritus was relieved in 9 of
these patients

The author states that this treatment
has surpassed all previous methods 1n
rapid effectiveness lack of reactions and
simplictty The rapid response of patients
with Jong standing recalcitrant psonasis
is too consistent to attribute to spontane
tabolism sincecholesterollevelsmeasured ous mvolution Wholesale clinical trials
before and after subcutaneous of oral with vitamuin B,y therefore are indicated
vitamun By, 1 65 patients showed no sig Arany Redical Coltege

nuficant change The reason why oral vi 4

tamun B,, was ineffective 15 not clear

since blood level measurements showed

that 1t 35 absorbed from the gastroimtes

Vitamin B,y was given subcutaneously
to 35 patients and orally to 30 with xan
thelasma palpebrarum The subcutancous
dosage ranged from 30 meg to 1 000 meg
weekly for 6 10 20 weeks The oral dose
was 1 000meg daily for 30days A favor
able result was obtained in 31 of the 35
patients recetving vitamin By, subcutane
ously but sn only S recerving st orally

The process by wiich vitamun B,y
ameliorates xanthelhisma 1z apparently
not related to its effect on cholesterol me

158 Rimbaud P Ravoire J and Rioux
J Le traitement du psonasis par la

tinal tract vntammre By, 2 1000 gammas [Treat
ment of psoriasis with vitanun By, in

Juttimore Clty Hospltals a dose of 1000 meg ) Presseméd 64
194 Feb 1, 1956 (in Soc Proc)

156 Nicolni A ‘Treatment of erythro For treatment of psonasts jection
derma desquamativum with vitanun of 1000 mcg of vitamun By, dauly for an
B,; Minerva pediat 8 53 57 Jan 28 average of 15 days has been proposed
1956 (abstr Med Monatsspiegel 5 ‘When the authors used 1t an 17 cases of
136 June 1956) resistant psoniass 9 showed sustaned

In 14 cases of desquamative erythro umprovement 3 had some improvement
derma i infants an average daily dose of and 5 none Best results were obtained
50meg of vitamun B, orally led to strik when there was much congestion and
ing improsement imtation in subsebortheic forms the
Mitan Tealy Tesponse was not as good

157 Ruedemann R Jr Treatment of 159 Stiegler, M Traitement du psonasis

psonasis with large doses of vita par la vitamune By, [Treatment of pso-
mn B,y 1,100 mucrograms per cubic tiasis with vitamin B,;] Presse méd
centimeter AM A Arch Dermat & 64 1719 Oct 20 1956 (n Soc Proc)
Syph 69 738 739 June 1954 (in Clin Psonasis in 30 patients was treated
lrmaihNutes New Instruments and with vitamn By, The results were as fol
niques) lows recovery in 3 cases defimte 1m
‘The author reports on 34 patients wath tn 10 slight imp: n
psoriass who had been treated with intra 8 and complete failure 10 9 cases
muscular vitarun B,y 1000 meg daily St asbourg France
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NUTRITION, GROWTH AND METABOLISM

NUTRITION AND GROWTH
IN CHILDREN

160 Kofman,I Accdnestimulante gene-
ral de la vitamma B,, en peduatria
{General stimulating effect of vita-
mun By, 1n pediatrcs), Semana méd
103 261-266, Aug 20 1953

Vitamun By, was given dady to 23 chul
dren, all but 2 of whom were under five
years of age Al were underweight and
ate poorly, but were free of overt disease
Approprate changes in diet and admms
tratton of calcum salts liver extracts

tonics "and ul let therapy
had already been mstituted when tnde
cated before vitamn By, was given

Daily mtramuscular :mections of 30
mcg of vitamin By, were given to 19 chul
dren, and 4 received the same daily dos
age orally Total dosage was 300 to 1 850
meg m 10 to 60 days with an average of
660 mcg in 32 days Increased appetite
was observed 1n 16 chuldren and a sigmfi
cant weight increase 1n 8 There were no
unfavorable side effects

The authors emphasize that although
the cause of anorexia should be deter
muned so that the best treatment may be
given the empirical use of vitamun By
for anorexta may nevertheless be justified

161 Mast, A and Mon, § Therapeutic
activity of hiver extracts and vitamun
B,y 1 children Minerva pediat §
290 Apnl 30 1953 (abstr JAMA
153 1129 Nov 21 1953)

Laver extracts combimned with vitamin
By were used to treat 30 children with
acute respiratory and cardiovascular dis
ease which tended to become chromc de
spite antibiotic antr wnfectrous and die

3 to 15 months old were given 1 Gm of
hiver extract and 15 meg of vitamin B,y
onally every day for 20 to 25 days The
1nfants gained appetite and weight Therr
general condition 1mproved, and the
number of erythrocytes mncreased as did
levels of globulin and protemn Onlya few
noder six months of age did not benefit
The 15 children from 2 to 15 years old re
cerved 2 Gm of hiver extract and 15 meg
of vitarn B,
day for 20 to 25 days Changes 1 the
blood were similar but supenor to those
1n the younger group Oral admumsstra
tion of vitamun By, alone produces only
an ncrease of appetite and of weight
when 1t 18 combmed with liver extracts
there s also a slow but progressive 1m
provement of the blood picture

1y every other

162 Lato M andBiscatts, 0 Vitamun By
1 chromc nutntonal disturbances
Lattante 23 484 Aug 1952 (abstr
AMA Am J Dis Chid 86215
Aug 1953)

Ten dystropluc infants were grven 10
meg of vitamun By intramuscularly datly
for 20 days All ganed weight and had an
sncrease 1o the number of reticulocytes
Dystrophy 15 believed to be due fo a con
ditioned or dietasy deficiency of the B
vitamuns especially of vitamia By

163 DeMezer M. B The effect of wit2
mmB,_,mmalnoumhcdinfants,Arch
argent de pediat 37 31, 1952 {abstr
AMA Am J Dis Chid 86674
Nov 1953)

A brief review of the perunent hiera
tre 1 addition to observations 1 7
controls and 8 patients leads the author
to fude that vitanun B,y appears (0

tetic pies Atrophy as
thema anorexia and pallor were present
sn all these chuldren The 15 mfants from

have beneficial effects on weight gamn 1
malnournished wfants
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164 Rarlin R. Vanations du taux de

vitamine B,y dans le lait de femme
Effet de I adnunistration de B, sur ce
taux [Vanations in the level of vita

mmun By, in mother smulk Effect of the
admnistration of vitamin By, on these
Ievels] Presse méd 63 1608 Nov 19
1955 (in Soc Proc)

Mother s milk 1s relatnely poor 1n
vitamm B,y Only colostrum contains an
armount approaching that of cow s milk
‘The quantity of vitarmun By, diminishes
considerably toward the fourth or fifth
month of lactation (to 15 to 20 mucro-
mucrograms per 100 cc) and drops rap-
1dly toward the end 1n some cases disap-

166

real cause for poor appetite which will
respond to proper treatment

Gouyen J and Bouvier R Tral of
aproduct combined vitamun B, and
penialin  Semaine d hép Pans 31

975 977 March 14 1955 (abstr JA

M A 158 612, June 18 1955)

Children from 2 months to 8 years of
age suffering fromweakness hypotrophy
and anoreua or convalescing from 1l
fnesses were given 2 tablet containing 200
mcg of vitarun By, and 200 000 unuts of
pemcillin No other therapy was given
dunng the tral and no changes were
made n the subjects usual diet The

peanng pl The of
maternal milk by oral or parenteral ad

munstration of vitamun By, to the mother
15 of interest in the treatment of disorders
of growth 1 nfants particularly 1n de

bilitated and premature infants Ingestion
of the vitamun alone gives vanable and
generally poor results but 1t ingestion
with intninsic factor permuts a marked
augmentation of vitarin By, levels in the
milk Intramuscular injection seems to be
preferable however to oral admimstra

tion 1t produces raptd and marked i

creases 1n the vitamun B,y content of the
mitk lasting for 2 to 3 days

165 Kofman I La vitamna By, en altas

dosis en la mapetencia infantil [Mas
sive doses of vitamun By, for poor
appetite 1n childhood] Onentacién
méd 2 1204-1210 Aug 27 1954

Of 674 chuldren brought to the author
because their mothers believed they had
poor appetites only 10 had poor appe
tites for no discernible reason. Of these
10 9 had better appetites after recetving 5
to 10 doses of 1000 meg vitamin By
either itramuscularly or orally for 10 to
18 days No undesirable side effects were

d The author emp} d that
vitamin By, should not be given indisenim
inately for anorexia as there 1s usually a

167
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was never given dunng an ill
ness or immedmately after an mfection
Dosage generally ranged from a half tab
let to two tablets daly There were 18
weak hvpotrophic anorectic children 2
who were convalescing from measles 3
from whooping cough 2 from infectious
stomatitis and 5 from vartous other con
ditions In evaluating the results of treat
ment the patient s weight cutve appetite
and appearance were considered All but
one child tolerated the product perfectly
and two thurds were unquestionably 1m
proved 1 wewght appetite and general
condition The rapidity of these gamns in
the convalescent group further indicated
the value of vitatnin B, and penscitlin
Farls France

Wokes F Nutntionand vitamun B,y
Lancet 2 1343 Dec 24 1955 (Letter
to Editor)

Study of data on vegan infants and
children indicates that wvitarmun By, re
quirements tend to become more crtscal
after eatly weanung Under such ctreum
stances the use of vitamin By, dictary
supplements would scem to be a wise pre-
caution Lettersfromveganparentswhose
children expenenced vitamun By, defi
ciency fully justify thus warning

Ovaltine Research Laboratories
King s Langley Eng



168 Larcomb, I W, Perry, C S and
Peterman R A Dietary supplemen-
tation of vitanun B,; 1n prepuberty
school age chldren I Growth styd
les J Peciat 43 70-74, July 1954

In a study of school age prepuberal
children on a controlied mstitution diet
60 recerved a vitamun B, supplement of
20 meg daily, 72 receved a placebo and
all 132 recerved a daily multiple vitanun
supplement contaimng 1 meg of vitamn
By, actmty

The results of thus study coafitmed
earlier reports mn that underweight chul
dren recetving vitarmn B, showed statis
tically signuficant weight gains There was
no change m the nommal children but
obese children showed a very siight werght
gan No increase in height was seen in
underwesghtor normal children butover
weight children showed stabisticallly sig
nuficant height gain This beght gasn may
suggest that vitarmn By, participates 1n
some fundamental metabolic growth
regulating mechamstt Data on nutry
tional signs have fot yet been analyzed
“There was no outstanding beneficial effect
1 the cases of nerve deafness or optic
nerve mvolvement

Ohlo State University
College of Medicine
Columdus Ohlo

336 Lake Share Drive
Chicoge

169 Patnck, S J Some observations on
the metabolism of vitamin By, by
Jamaican children, J Nutrition 55
129-135, Jan 1955

A group of 19 Jamascan chuldren on 2
low 1ntake of ammal protein received
dietary vitammun B, supplementation 100
mcg dady for nine months Comparison
of their plasma concentrations of vitamun
By, duning the last month of supplemen
tatton with those of a control group
showed that the supplemented group had

goaficantly hugherp

{Plasma levels and urinary excretion of
vitamn By, after a test dose of the vita
mn were determmned 1 5 children with

setarded prowth before and after dietary
vitarmn By supplementation for mine
months, and compared wath the values
b din5 chuldrenwith Ig
The latter showed higher plasma levels
after the test dose than did the group with
retarded growth but the differences were
of doubtful significance The test dose
caused consistently higher plasma levels
10 the retarded children after they had re
cetved the vitamin By, dietary supplemen
tation No marked differences were ob-
served between the groups n the per
centage of the test dose excreted m the
urnine or m the rate of removal of the
yitamun from the plasma

Unlversity College of the West Indies
Jamaica British West Indles

170 Campbell I A and McLaughlan
J M Vitamin B, and the growth of
children areview, Canad MAJ 72
259 263, Feb 15, 1955

Authors summary Niae reporison
the oral admususteation of vitarmn By to
normal and underweight children and
several tepotts on sts use faor chromeally
1t children have been reviewed The ¢
ports ate conflcting apd demonstrate
above all, a need for critically controlled
expenments before any definite concly
sions can be reached regarding the pos
sible effect of vitamun B on growth o1
culdren To date available evidence 10
drcates that the effect 1 far from spectac
ular and that there 1s little Wfany yustifi
cation for the wide-spread wse of v
min By
[Food and Drug Laboratories

Natloal Realth and Welfare
Ottawa Canada

1 Montoye H.J Spata P J,Pinckney
V and Barron L Effects of vitamin
B,y supplementation on physical fit
ness and growth of young boys 3
ApphedPhysiol 7 589 592,May1953

This study was done as a prelmunary
step to determme whether supplementary
vitamn B, 11 the dret belps to delay the
onset of fatigue after strennous exercise

1

~
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The effect of adding 20 per cent pro B,y Proc Soc Exper Biol & Med,

tewn to the basal diet i the absence of 85 382-384, March 1954

vitarun By was spmar to but less con Feeding of a vitamua Bydeficient diet

ssstent than the effect observed with the 10 rats caused degeneratie changes ;m

Tugh fat dicts the thyrowd gland, decreased spermato-

Nattanal Jnsttates of Health genetic actvity, shrinkage of the semt
mferous tubules and degeneration of 1n

d
181 Ruchardsom, L. R Effect of large terstitial tissues of the testes The thyros

doses of vitarmn By, on reproduction Cbh'”’g"s Wg Oﬂll):d pﬁaﬂ{h wtm!eram

0 rats, Pederation Proc 13 475, y vitamu By while the other symp!

March 1954 subslged eompletely 1 response to vit2

‘The effect of large quantities of vita m“: Aeat Insritute Foundation, and
i By, 0n reprodoction 1n rats was mves The Universtty of Chlcago
tigated with & synthetic diet which eon Chicago 1t

taned soybean protem (Drackett No Relation between vita
220) Two groups of 10 females each re- Rl gﬁlgh‘an%vxmmm?u, ;‘Iature 174
cerved 10.and 25 meg , and tao groups of 462463, Sept 4, 1954

20 females each recerved 0 and 500
of vitamun By/kg of diet, respectively Diets contamnng high vitatnia I sup-

plementsbut no vitamua B,y had agrowth
Another group of 10 females recerved 100 Jepressing  effct on chucks. Ths was
meg. of vitamm Byfratjwk by subcy X .
taneous injection A female was given an counteracted by vitamun By supplemen

et Ecperimental Statton
opportunsty to bear 4 Isters and the Doyt “

number of young per hiter was reduced
10 8 at busth Only 58 per cent of the 184 Dryden, L P, Hartman, A, M. and

young observed 73 lutters which were Cary, C A Influence of vitazun By
born ¢o females that received no vitamin upon vagmal patency o the rat, Proc,
By, were weaned while 88 1 to 961 per Soc. Exper Biol & Med 87 195 197,
cent of young were weaned by those Qct 1954
which recerved vitamua By There was no Authors summary “The onset of
evidence that more than 10 meg was re- sexual matunty in female rats a3 meas
quured or that larger quantities were toxic ured by vagunal patency, was found 10 e
The females recesving vitamin By, by 10 delayed m vitamun By~deficent ammals
Jection produced 39 hitters and weaned as compared to vitamin By, supplemented
873 per cent of thewr young A sixth Tistermates when thewr mothers were fed 3
group of 8 females which had produced By-deficient ration dunng Jactation No
4 btters while receiving vitanun By, at a such differences were observed when e
Ievel of 500 rucg were given 1000 meg mothers were fed By dunpg Jactation.
and allowed to bear additional ltters The nature of the carbohydrate and pro-
Eighty five out of 86, or 98 8 per cent of temn 1n the ration was found to have ad
the young were weaned These data show effect on the differences cbserved
that large doses of witamim By, are not U 5 Department of Agricultre
1njunots 1o reproduction * Beltsvifie 144 s
Texay Agri-ultural riments! Siatlon U an
Plkoub Shrang b 165 Fasierpaker, , Marfaua st
} 182 Wang, ., Sched, H E and Schwe: vitamn By in the hyperthyrold 2t
g gert, B S Hustologcal studies with Nature 176 165, July 23, e
rats fed diets contaming fodnated Four groups of rats were mata o
casein and different levels of vitamun on the following regimens (1) basal

{1321



alone  (2) basal diet and vitamin By,
(3) basal diet and 10dmated casain  (4)
basal diet todmated casemn and vitamin
By The jodinated casein was given to 1n
duce hyperthyroidism and vitarmun B,
was admmstered to observe its effects on
this conditton Percentage weight gaimns
1 the four groups dunng three weeks
were as follows (1)305:£74 (2)282&
76 (3) —85+23 (4) —18%37 Tests

de aft foeofth 1s showed

that 1n the hyperthyroid amumals there
was a marked reduction in acetylating
ability as well as in tissue glutathione
content, which was counteracted by vita
mua By, supplementation From these re
sults it 15 concluded that the pnmary
manifestation of thyrotoxcos:s 13 a defi
ciency of vitamn By,

Unlverstry of Bombay

Bombay In2ia

186 Ferguson T M., Rigdon R.H and
Couch J R. A pathologic study of
vitamun By-deficient chick embryos,
AM.A. Arch Path 60 393400 Oct
1955

A pathologic study of 139 embryos
obtained from vitamin By, depleted hens
showed four main categories of lesions
(1) decreased size (retarded growth)
(2) ederna and hemorrhages (3) necrotic
foci 1 the Liver brain and spinal cord
and (4) increased fat 1n parenchymatous
tissues.

Texas Agriculiural ond
Mechanical College
College Station Texas

Und enaity of Texar Medical Branch
Galveston Texas

187 Jones C C Brown S O Richard
son, L. R. and Sinclair J G Tissue
abnormalities in newborn rats from
vitamin By, deficient mothers Proc
Soc Exper Biol & Med 90 135 140
Oct 1955

The authors conclude that when fe-
male zats are deprived of vitamun B,y be-
fore mating untd the end of gestation
their progeny are weak and defective

[133)

Werght of the animals studied was below
normal and development was propor

tionately arrested The kidneys and heart
were incompletely developed The ptim

tive reticular cells of the spleen were
transformed {ntolarge densely chromatic
and pyknotic cells Vascular blocks with
passive congestion especially In the liver

were observed The ongin of the fat
which blocked the sinusoids of the liver
was not determined

Texar Agriculiural and

Mechanical College
College Station Texat

Untrersity of Texas Medical Brarch
Galveston Texas

188 Whipple, G ¥ Robscheit Robbins

F S andBale W F Red cell stroma
protein rich in vitamin B,y durmng
active Tegeneration Anemia studies
using radioactive cobalt By, in dogs
J Exper Med 102 725 731,Dec, 1955

1t appears that vitamin By, 13 an 1m
portant factor 1n the catly steps of stroma
protein formation n the first few days of
the life of the red cell in the dog

Unpversity of Rochester
Rochester NY

189 Ruchardson L R and Brock R.

Studies of reproduction n rats using
large doses of vitamin B, and highly
purified soybean protemns J Nutri-
tion 58 135 145 Jan 1956

Large doses of vitamn B;, fed to
mother rats were not toxic to the off
sprnng Moreover, the vitamin impraved
average weaning weight and increased
the percentage of the litters that survived

Texas Ag lealtaral Expertment Station
Coltege Statton Tevas

190 Jafié W G Requrements of rats

for vitamin B, during growth repro-
duction and lactation J Nutrition
59 135 146 May 10 1956

Author ssummary A ratcolony was
Lept on a fortified soybean oil meal-com
ration low in vitamin By, for 18 genera



tions using mostly brother and sister described The rate of development of the

matings Latters starting with the second thyrord 1n the vitanun B,y deficient em
generation showed hugh mortality, low bryos 15 24 to 72 hours behind that of the
bisth weights, low weaning weights slow normal ctuck embryo The gland from
post weaning growth and low lver ang the deficient embryo 1s larger the fol
kidney vitamun By, levels Females of this Iicles vary 1o size, and the amount of
group were older when giving birth to collord s less than that present i the
there first Litters than the controls Blood normal embryo Thus study suggests that
h 1stics and liver glutathione levels the thyroid from vitamun By, deficient
were normal No sigmficant difference embryos may be hypofunctional
between succeeding generations could be It was found that the vitamn By con
detected and therefore no indication for tent of eggs from hens fed an adequate
a genetic selection toward resistance to diet ranged from 4 to 15 meg per Gm of
vitamin By, deficiency could be found yolk while eggs from vitamin Byedefi
“The addition of 3 meg of vitamin cient hens contamed 02 to 4 meg per
By, per kilogram of diet elmunated most Gm of yolk.
of the defictency symptoms but did not Tevas Agricultural and
result mn optimal weaming wetghts and gff”;':/s“‘:, Colese
post weanung growth while supplements University of Texas Medical Branch

of 5 meg of vitamm By, per kiogram of Gatveston Texas

deet, or 30 meg of this vitanun together

with 02% of metlionine gave 1dentical

results 1 overcomung these deficiency 193 Ferguson, T M, Trunnell J B

signs All of the ammals used had been " pennys B, Wade, P andCouch J R
kept for at least one generation on the The of vitamn By
Tespective experimental diets previous to on the uptake of It% by the thyroid
the experiments presented gland m adult and embryonic chick
gmuu/a Naclonal de Nutricién ens, Endocninology 60 28 32 Jan.
‘aracas Vene uela Tos7
191 Allen, S H The effects of vitamun Authors summary  “The thyrod
13 and of copper d glands found i embryos from Bu=dc
on the concentration of free proto cient hens exhubit reduced ability to con
porphyrininthe erythrocytes of sheep, centrate I Monosodotyrosne duodo-
Biochem J 63 461-469, July 1956 tyrosmne thyroxie and 10dide are cl:im
In vitamun B,,~defictent sheep the con ent ra the deficient glands ahs ndicated by
of free protoporphyrn i the paper mdl‘gfh’;’z":"[gmuﬁe{g of hensfed
red blood cells 15 jvarably much higher The “% o e somewhat 10
than normal 1t mcreases more or less ::;ﬂ‘g;‘:‘;m‘sm o of witamn B
steadily as anemua develops border
Universtty of Adelatde F There 15 marked Md“cdm;’ oups N
Adelalde Australla 1ng upon absence of sulfhydryl group
the thyroid glands of vitamun Bu &
192 Ferguson T M Rugdon, R H and cient embryos and hens
Couch J R Thyrod in By defi- Texas Agricultural and
cent chick embryos Endocrinology g‘,;(":;’fg‘,’,g:”;ﬁm
60 1321 Jan 1957 University of Texas

Authors summary “The hustologic Galveston Texas
M D Anderson Hospital ond

characteristics of the thyrord gland 1n T Tomttrute
vitamn By, deficient chick embryos are Houston Texar

[134]
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195

Zarrow M X Horger L M and
McCarthy J L Atrophy of adrenal
gland followmng thiouracil and vita
min By, Proc. Soc. Exper Biol &
Med 94 348 349 Feb 1957

Throuracil admimistration causes
growth inhibitton and adrenal atrophy n
rats In this expeniment rats were gnen
witammun B,y 10 or 20 meg daily intra
peritoneally for 12 weeks along wath the
oral thiouracil Vitamin B, prevented
growth mnhibition but failed to prevent
adrenal atrophy Thus adrenal atrophy

d of 118

g
not a reflection of generalized growth 1n
hibiion but must be attributable to a

" drenal

P

Purdue U tversity
Laf yette Ind

NUTRITION
IN THE ELDERLY

Chow B F Vitanun By, and aging
Federation Proc 13 453454 March
1954

In studies comparning the absorption
and disposition of vitamun B,y adminis
tered orally and parenterally to 8 young
persons (20 to 40 years) and to 18 old
subjects (60 to 90 years) the author notes
several significant differences

(1) Old persons retain a larger portion of
wjected vitamun By, than do the
young

(2) Samples of gastric juice from old sub
Jects who did not have achlorhydra
contatned less vitamin B, binding
substance than similar samples from
the young group

(3) The mean level of vitamn Bys serum
of the old group was sigmficantly
lower than that of the young

(4) Oral tolerance tests showed that all &
young subjects n companison with
only 6 of the 18 old subjects after re

[135]

cenving 10 mg vitamun By, orally e
sponded with 4 marked elevation 1n
blood level After the test dose was
lowered to 250 meg  none of the 10
old subjects showed an increase how
ever 5 of the 8 young persons re
sponded with an elevation of the
blood level

‘These studics indrcate that because of
lack of mtnasic factor older people are
less able to absorb cxogenous vitamn
By, and thus the vitamin By, level 1s low
ercd 1n blood and tissues

Johns Fophins Unlrersity
B tiimore Md

196 Chow B F The absorption of vita

mins and enzymic activities in aging
Internat Rec Med 167 429-430 July
1954 (in Soc Proc)

A test for determuning absorption and
utilzzation of vitamn By, consists of ob-
taining a fasting blood sample then feed
1ng a large dose of vitamn By, withdraw
ing of two additional blood samples 1%
and 3 hours later and analyang 2ll the
bleod samples for vitamin By, content
The normal level of vitanun B, 1n young
ndividuals was approximately 250 micro-
mucrograms and there was a 90 per cent
response to a 1 mg dose of oral vitarmn
By 10 10 out of 11 young subjects

Of 36 people averaging 70 years of
age a 40 per cent average response oc
curred 1n 14 after a similar dose Old
people have a lowered vitarmun B,, bind
10g capacity generally reflected by ther
ancreased tendency toward achlorhydna
perhaps they have a Jowered content of
mtrinsic factor avaulable for binding vita
mun By When vitamun B, 13 mjected
old individuals more of 1t 1s retained than
1n the young This 1s interpreted to mean
that there 1s Iess tissue saturation 1n old
subjects hence they retan more of the
yected vitanun

Jokns H pkins Unt er ity
Baltimo  Md



197 Boger, W P, Wnight, L D, Stnck-

land, S C,Gylfe,J S and Cimunera,
I L Vitamin By, correlation of se-
rum concentrations and age, Proc
Soc Exper Biol & Med 89 375-378,
July 1955

Authors summary ‘ Total serum V1
tamin B, concentrations were defer
ouned i 528 mdividuals by the L leich
manni{ method, and a justification for the
choice of this method of assay 1s pre
sented The mdividuals studied were
normal as far as physical health 1s con
cerned, and the major vanable was age
In such persons there 15 a trend toward
lower serum concentration of vitamun By,
1n the aged than 1n younger age groups
Although thus diiference 15 statistically
sigmificant, the biological importance of
this finding 15 not apparent There 15 wide
ndividual difference of values 1n serum
vitamin By, concentration atall age levels
but 1 this pormal group values below
200 pmceg /ml and above 1000 pmeg /m!
were uncommon ‘The average for the
entire 528 individuals was 560 pmcg /ml
the 95% confidence bands bewng 70 and
1060 wmcg /ml respectively
Norristown State Hospltal
Norristown, Pa

Sharp & Dahme
Distston of Merck & C» Iic
West Point Fa

198 Monat, H A Nutntion of aged car~

diac patients, Genatrics 10 581 582
Dec 1955

The author states that the majonty of
aged cardiac patientsare 1 a deplorable
nutntional state  and that the vanious
cardiac drugs reduce the desre for food
He recommends a diet allowing 20 calo
nes 1Gm of proterz and 0 5 Gm of fat
per Kg of body weight the rest being
allotted to carbohydrates Necessary daidy
deetary adjuncts melude calcum 1ron
250001U of vitarmun A, 10 mg of thia
mune 10mg of nboflavin 16 mg of nia
an, S meg of vitamun B, 2 mg of folic
acd 150 mg of ascorbic acd and 1,000

[136]

1U ofvitamm D Inaddition when the
patient 1s first placed on the above regy

men, daily intramuscular myections of 30
mcg of vitamun By, and 100 mg of thia

myne should be given for 30 days or until
defimte improvement 1s evident The au

thor comments  Paradowcally this cal

oncally submasntenance dret n a short
ume mmproves the patient s general phys

10logic processes

Washington DT

199 Zintel, H A Nutritional rehabilita

tion of the elderly patient undergoing
surgery, Am J Clin Nutriton 3 501
510 Nov -Dec 1955

The wrtter believes that all elderly pa
tients need supplementary vitamuns espé-
cially after surgical operation or pro-
tracted rllness He states that vitamun By
1S a potent antianemuc substance and 13
important mn transmethylation, and 1
the utilization of margiual wntakes of pro-
ten He states It 15 well to remember
that (1) the clincal avitamunoses are rare
(2) the subclmrcal deficrencres are com
mon especially 1n the aged (3) the sub-
chatcal deficiencies have multple and
p d on the physiolog:
processes of the body and (4) for opti
mum therapy the physician must assume
that all 1l elderly patients are defictent

St Luke's Hospital
New York NY

200 Kaufman W The use of witamin

therapy to feverse certamn concomit
ants of aging, J Am., Genatnics Soc
3 927 936, Nov 1955

In 35 patsents over 45 years of age,
none of whom had tropical sprue or per
nicious anema the constant symptoms
were mild dysequilibryum, ampaired mem
ory and concentfation, depression 18
somnia nervous ymtability and fatigue
Less constant symptoms consisted aof

dyspepsia pnresthesxés, and difficulty 12
controlling the bladder These symptoms



201

disappeared within two weeks after the
patients recesved intramuscular injections
of 100 meg of vitamin B, once or twice
aweek After three months of thus ther
apy some patients had recurrences within
2 week after treatment was discontinued
but remnstitution of therapy alleviated the
symptoms Most patients receving this
treatment remasned well for three to nine
months

Pridgeport Comn.

Glass G B J Goldbloom A A,
Boyd L J Laughton R. Rosen §
and Rich, M Intestinal absorption
and hepatic uptake of radicactive vi
tamin B,, in various age groups and
the effect of intrinsic factor prepara
tions Am J Chn Nutntion 4 124
133 March April 1956

Measurement of hepatic uptake of 0 5
mcg of Co* vitamun B,, orally admums
tered to 60 individuals from 18 to 90 who
were normal or had some 1rrelevant dis
order indicates wide vanation in the in
testinal absorption of vitarmun B,y

There 15 £o evidence of general 1m
parrment of intestnal absorption of vita
mn By, as a function of advancing age
but more older than younger individuals
have impaired i b of

Intninsic factor preparations appear
helpful not only in states of frank vita
min By, deficiency such as permicious
anemia or total gastrectomy but also in
chinucally latent partial defects of ab
sorption

New York Medical College
Flower and Rftk Aven ¢ Hosptials and
BIrd S Coler Memortal Hosptal and Home
NewYork NY

202 Chow B F, Wood R Horonick

A and Okuda K. Agewise variation
of vitamin B,, serum levels J Ger
ontol 11 142 146 April 1956

Serum vitarmn Byy levels were meas
ured 1n young and old individuals and in
rats by means of the mcrobiologic meth
od of Skeggs and Wrght Prchmary
studies revealed that vitanmun B, serum
levels were not influenced by dietary in
take tmmediately preceding the drawing
of blood samples and were relatively con
stant 1n the same individuals measured at
different imes

Study A There were 210 subjects 65
young (age 25 to 35) students technical
assistants or prisoners and 145 old
dividuals (prisoners nmates of homes
for the aged and members of a club who
lived at home) The young subjects had

witzmun By, "
In ndividuals over 60 absorption 1s
icantly low er tn subjects with gastne
hypo- or anacidity than in those with nor
mal or hyperaeid gastric secretion Meas-
urement of the hepatc uptake of Cos?
witamun By, might be helpful 1n the early
Tecogrution of vitamun By, absorption de-
fects of a sprue-like or p

anemya

ly higher serum vitamua B, levels
than the old ones For example the mean
vitamin By, value inmeg perce of serum
for young students and technicians was
231 527 6 while that of a group m an
old age home was 151 8187

Study B In thus group there were (14
healthy subjects ranging 1n age from 10
to over 70 sclected at random from the

like type 1n this group

Additton of a potent intrnsic factor
preparation increases hepatic uptake of
radtoactive vitamun B,, over 25 pet cent
m almost half the subjects in all age
groups  Especually important 13 the i
creased hepatic uptake 1 older wmdividu
als with decreased gastnc acidity which
1s usually associated with reduction of
other gastric secretions

[1137)

Ppop Agan the itanun
B,y content of scrum definitely decreased
with advancing age

Study C The findings 1n human be
ngs were confirmed in rats Both male
and female rats showed statistically sig
nuficant decreases in serum vitamun By,
levels with advancing age

‘The authors conclude that the advis~
ability of admustening vitamn By to

certain oldindividuals wnorder tobnag



the scrum Jevel of vitamun B, to normal
needs further study since the chincal effect
of this measure has not becn determned

Johns Hopkins Unhersity
Baltimore Md

Gerlatric Institute of the
Daughiers of Jacob
Bronx NY

203 Blumberg N and Zisserman L Di-

abetes 1 the older age group Gen-
atrics 11 444-446, Oct 1956

In an article devoted pnimanly to dia
betes 1n the aged the authors refer to
studies now 1n progress aimed at reveal
1ng phystologic aspects of vitamun By, n
the aged It s stated that there 1s a rela
tively low serum level of vitamin By, 1n
aged individuals as 2 group and that
glucose tolerance seems to be directly re
lated to the vitamn By, serum level The
exact sigmificance of these findings 1s not
yetclear

Home for the Jewish Aged
Philadelphta Pz

204 Gaffney G W ,Horonick, A Okuda

X ,Meier P Chow,B F and Shock,
N W Vitamun By, serum concentra-
tions 1n 528 apparently healthy hu-
man subjects of ages 12 to 94,7 Ger
ontol 12 32-38 Jan 1957

Serum vitamun By, levels were deter
nuned 1n healthy subjects ranging in age
from 12 to 94 Of the 528 subjects 89
were m patients of a gerontology branch
of Baltimore City Hosptal 55 were phy
sictans or staff members of the hospital
ranging 1 age from 20 to 49, 97 were
male prison nmates receiving an ade
quate diet 161 were indivaduals from the
Balimore population and 126 were
healthy residents or staff members of a
private home for the aged

Blood was withdrawn 1n the morning,
from fasting patients and 1ts vitanun B,y
content was assayed by a microbrologic
method An almost uniform gradual de
cline 1n mean serum vitamin By, levels
was noted with advancing age n all

[1381

groups Low scrum vitamun By, levels
were found more frequently m persons
over 50 years old than 1n younger per
sons There was no substantial difference
n serum vitarun By, levels of men and
women

The authors conclude  Avaitableevi
dence supports the contention that ob-
served regression of serum By, levels on
age 1s statistically significant The agree
ment 1 regression lines between the
several groups widely different 1n back
ground and lving conditions, suggests
that the By, level 15 relatively unaffected
by these conditions If dietary condstions
per se play a significant role mn the age
wise decrease 1n serum By, in the groups
studied they do so 1t consequence of an
age dependent alteration 1n the selection
of foods by the subjects themselves
Natlonal Institutes of Health
DBethesda Md

Jokns Hopking University and
Baltimore Ctty Hospltols
Baliimore Md

Gerlatric Institute of the
Daughters of Jacob

Bronx NY

205 Tauber S A, Goodhart R S, Hsu

I M, Blumberg, N , Kassab, J and
Chow, B F Vitanun B, deficiency
in the aged, Genatrics 12 368 374,
June 1957

Serum Jevels of vitanun B,y and the
glutatt content of ery Cytes were
determuned 1n 20youngand 21 old healthy
ndividuals ‘The serum vnzlgxm 1‘31,. :cﬁl:
of the old people were significantly 1o
than those of the young people 160145
and 297217 7 micromicrograms pef ¢
respectively Likewsse the glutathione
content of the erythrocytes m the oid -
diwiduals was significantly Jower than in
the young people It has been shown that
erythrocyte glutathrone levels are fow 10
vitamin B,, deficiency 1n rats and man
These findings thus provide addttronal
evidence of the euistence of a state of
vitamin B,y undernutritton 1n the aged







the mother In 89 of 96 (92 per cent) of two to five imes Jower than normal for

the cases the nfant s vitamun By, con urine and four times lower for blood The
centration was higher than that of the low serum vitamun By, levels observed as
mother the differences beng m some pregnancy progressed suggest that the
cases as much as sixfold tn favor of the fetus may attract maternal vitapmun By
fant A large number, 28 of 96 (29 per across the placenta, thereby depleting
cent) of the umbilical-cord serum values thys vitamin 10 the maternal circulation
were above 1060 mucromscrogm per The medtan level of foltc acyd 10 unize
mmihliter, which has been defined as the and blood was 19 mucromucrograms per
upper band of 95 per cent confidence im cc, two to exght times as high as pormal
1ts for ‘normal adults This seerming avid The authors state that fugh materal
1ty of the nfant for vitamun Bys has not stores of vitamin By, and folic acid dur
been explamed 1ng pregnancy should alleviate some of
The lowered serum vitammn B,y con the stress which fetal development places
centration due to pregnancy was con upon maternal metaboltsm and could
firmed Occastonal unexplamned high val prevent intrauterine 1njury
ues for serum vitamun By were agamn My Stnal Bospltal

observed (vitamin adminstration was New York NY
elimunated as a possible cause)
* The unportance of determuniag nor

mal salues concurrently i the same i 211 Hellegers A, Okuda, k., Nesbitt,

=

stitution from which abnormal groups R.E L,Jr,South D W and Chow,

are detived 1s emphastzed B F Vitaoun By, absorption i preg

s ttal nancy and in the newbomn, Am J

Nomtsiar b 0P Clin Nutntion 5 327 331 May Juse
1957

Absorption of vitamun By, was meas-
ured 1n preguant and nonpregnant wom
en and rats Thyroid activity and Serum
vitamun B,y levels were studied yn 2 chil

210 Baker, H, Erdberg R, Pasher, I
and Sobotka H Study of folic acid
and vitamin By, in blood and urine
during normal pregnaucy, Proc Soc

dren with cretiusm

fﬂxp:éh 1‘93;?7‘ § Med 94 513 515, Oral doses of 1 000 meg 500 meg

N and 250 mcg were gaven to pregnant and

Blood and unne levels of vitamin By, nonpregnant women and the serum vxt.;
and folc acd were determuned 1n 47 mn By, levels were measured bcroreha
women during pregnancy Vitamn prep mumstration and 90 munutes and t(r;e
arations free of vitammn By, and folic acid hours afterward A posttive resp:ﬁ “lx A
were given but the women were not on a crease of 160 mcg or More) occu! S otT
controlled diet Assays of vitamun By, of 9 pregnant subjects butuxoulymdm
used Euglena gracilis and Ochromonas nonpregnant women at the hygher o
malkamensis assays of folic acid used a Differences between the two gl'WP’u“ ug
thermophulic bacillus the lower dosages wefe not statisticd ly

‘The median urmary vitamin By, Jevel signuficant
was 55 nucromncrog:-yams per cc  the Serum vitamin By levels were me;:
medzan blood level was 193 muctomicro- pred 1 normal rats before mating aB
grams per cc Moreover the majonty of two days before delivery The vna}r:ulnr "x;
the urmary levels were below 60 micro- serum Jevel decreased to about gso
mucrograras per cc and one thurd of the onginal value dufiag pregnancy Al m:}:'
blood levels were below 125 mucromicro- tron was also studied 10 rats before .
grams per c¢ These median values are 1ng and near delivery and ta ponpregn

{140]



controls A dose of 50 micromicrograms
of radioactive vitamin B,y was given
orally followed by injection of the same
amount of unlabelled vitamun Byy two
hours later Radioactivity of the urine
feces and fetus was measured The preg
nant anymals showed about a twofold in
crease in absorption and 60 per cent or
more of the absorbed witamun was con
centrated in the fetus Co* vitanun By,
10 mucromicrograms  was injected into
pregnant and nonpregnant rats Assay of
Liver kidney and fetus showed that the
target organs of preguant ammals con
tuned much Jess radioactivity than those
of controls and the absorbed vitamin B,y
was concentrated 1n the fetus

The authors have reported (in press)
that in spite of Jow maternal serum vita
mua By, levels, the fetus could show ade-
quate or high serum levels They have
seen 2 instances i which neither mother
nor fetus showed appreciable serum lev
els of vitamun B, and the latter showed
cretmusm The mother s serum vitamin
By level returned to pormal without
thyroid or vitamin B,, ad

{By] 1n the synthesis of nucleic acids
and in the formation or function of
such metabolically active compounds as
glyaine sernine methtonine and choline
Interrelationshups between witamin Byy
and other vitamimns such as pyndoxine

n 1 4 4

andy
Additronal evidence for the interdepen
dence of vitamin By, and the folic acid
scries was presented and the role of
tninsic factor was reviewed Growth
studies were reported emphasizing the
importance of adequate supplies of the
vitamn 1n the metabolism of carbohy
drate and fat, including not only the con
version of carbohydrates to fat but the
metabolism of fat 1tself

Vitamun By has been shown to play
an important role 1 modifying the con

of sulfhydry g com
pounds of physiological importance
The hypothesis was presented that 1n the
absence of adequate supplies of the vita
mm coenzyme A would not be reduced
from the disulfide to the sulthydryl form
and would therefore inhibit the normal
t of fat 1

but the infant s serum vitamun By, level
did not return to normal until thyroid
therapy was given, and then the rise was
rapid The authors suggest that the fetal
serum vitamun B, level rather than the
maternal level 15 significant 1n cretiusm
Further studies on cretin infants showed
that the adnunistration of thyroid extract
to cretins will rapudly lead to return of the
vitamin By, levels to normal

Jokns Ropking Universtey
Baltimo ¢ Md

METABOLIC STUDIES
IN HUMANS

212 Editonal Vitamin By, research JA

M.A. 153 960 Nov 7, 1953

At a meeting of scientists from many
fields  evidence was presented that 1ndi
cates an important role of the vitamun

213
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Kaye R, Caughey R H and
McCrory W W The minimal m
trogen requirement of infants and the
effect of vitamin By upon it AM.A
Am J Dz Child 86 326-327 Scpt
1953 (in Soc Proc)

mtmg;n requirement for equilibiumn §
boy babies showed that, on an average
anrke of 58 mg of mirogen perhg  the
nutrogen retention averaged —2 mg per
Kg per day and the average weight gain
was 1 Gm per Kg perday the2 pauents
given more than 100 mg per Kg per day
were 1n positive balance Three simlar
subjects given an average nitrogen intake
of 870 mg per Kg per day showed an
average nitrogen retention of 269 mg per
kg perday andaweight pamof 13Gm
per kg per day

Oral doses of 30 to 300 mcg of vita



\

mm By, per day did not increase mitrogen Appetite stimulation was foted 1.2

retention 1 the high protem subjects n of the 6 subjects given By,

fact, the average retention decreased from Chiidren s Hospital of Philrdelphla and
Universtiy of Pennsvhania

269 to 213 mg a day but as this repre School of Medictre

sented only 5 per cent of the mtake 1t was Philadelphla Fa

not considered sigmificant In the low pro
tewn group vitamun By, imcreased average 215 Wokes F and Picard C W The

mitrogen retention from 3 to 20 mg per role of vitammn By, 1 huran putn

Kg perday but thus was of questionable ton, Am ¥ Clin Nutrition 3 383-
stgnificance because most of the increase 390 Sept -Oct 1955

was accounted for by one mfant Changes Hypotheses of the rolc of vitamun B,y
m rate of weight gain were m the same n metabolic systems are formulated The
direction as changes 1n mtrogen balapce theones 1avolve the assumption lhzf

Vitamin B, admunistration was asso hy bal: (or aq

ciated with an mncrease of 25 per cent 1 rather than cyanocobalamun ts the active
urinary nitrogen excretion anumalexpen form of vitamun By, The presence of
ments of others suggest that this might be cobalt 1n an orgame coordwnation com

a reflection of an ephanced conversion of plex permuts cyanide to be taken up by
amuno acids mnto fat or casbohydrate the vitamun The authors present 2 hy

pothetical scheme of cyamde utilization
which suggests a mechanusm for 1
creased thiocyanate excretion 1 deficreat

Phtladelghls Pz

214 Kaye R, Caughey R. H and subjects and offers an explanatiop of the
McCrory W W Effects of vitamn methiomne or cholme spanng acton of
By, and Aureomycin on nutrogen re vitarun B,y Either methiomne or cys
tentzon 1n nfants Pediatrics 13 462- tewne could act as sulfur donors 1n ths

system A hypothetical sulfur cyclersout

475, May 1954
. bned which the authors believe occurs

The effects of vitamun By, on weght, 1n the iver
and on nitrogen and electrolyte balances Ovaltine Research Laborat 1ies
were studied i 6 male nfants Fave King ¢ Langley England
ppeared to have mad 1growth
progress and 1 was recovering from METABOLIC STUDIES
Lemer’s disease Three of the mfants were N

offered gen intakes of app
10 Gm per Kg per day and the fe 515 poctor, V M Welch B E, Perrctt

matmng 3 an 1ntake of 01 Gm per Kg R W Brown C L, Gabay, § and
per day Couch J R Metabohe mterrela
The authors were unable to obtain tionship between folic acid vitamid
unequivocal evidence that vitanun B,y B,, and the citrovorum factor Proc
exerted a nitrogen anabolic effect i these Soc Exper Biol & Med 842932
wfants Those on a high protem 1ntake Oct 1953
had an increased urigary nitrogen excre B,y PGA
uton which may have refiected an en (i esrgpflfmu:i:ﬁ)wxzﬁuummn
hanced rate of conversion of proten into “}Zm 3; cgre astng levels of vitamun By OF
carbohydrate or fat Averages of the con sncreasing le vegl s of PGA resulted 10 3
trol and vitamn By, penod nnrogen re greater capacity by the Tiver homogenates

tentions and weight gainsin Gm per Kg A to CF (clo-
per day were 0.235 and 11 8 for those fed :':n‘i?:;:;ogdded PG

Jugh protein diets and 011 and 24 for Texas dgricult of Expe lment Statlon

those fed low protesn diets College Statlon Texar
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stre o, 2 choling eficrep, 25 Study,
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‘The increased CoA 15 1n the catafyti were lower than those of supplemented

cally active reduced form The rate of controls

degrad: of CoA 15th homog In subsequent expeniments an un
enates of livers from deficient and nor phcated vitamin B, d y was
mal anymals produced 1 rats born from mothers fed
Merck & Co Inc the vitanun Byy-deficient diet without 1o«
Rahway N J dinated casemn duning gestation and lac

tatton The growth rate and hver fuclec
acid composition of these rats fed the

222 Wong, W T and Schweigert, B § basal ration were sigmuficantly fower than
Role of vitamun By, 1n nucleic acid those for the controls fed supplemented
metabohsm II Liver coenzryme A ratons A syndrome charactenzed by
levels 1n the rat, Arch Biochem & presence of porphynn whiskers and scaly
Brophys 60 126-129, Jan 1956 feet was also noted 1 the deficrent rats

The addttion of dried lver to the

The present studics were designed to non 10dinated casem ration did not 1

determmune the coenzyme A (CoA) Jevels prove the growth promoting actmniy of
1n hivers of vitamin By,-deficrent and sup vitamun By, when the Iatier was prescat
plemented rats to provide fusther infor at a level of 50 meg fkg ration However,
ma:lobn h°n the sole of this vitamn 1 1ocluston of 4 or 10% of dred fiver n the
metabolism
diet of the female rats, and 10% of Liver

Some weanling rats from mothers fed 1 the diet of male rats s,gmﬁ;mly n
drets deficient i vitamunt By and casern creased the bemoglobun content of the
were fed similar diets for six weeks, while blood  ascompared vath that observed
others received supplements of vatamun when the vitamun Byedefictent diet was
By After sacnifice the CoA content of fed ‘The signficance and smplicaions of
thenr livers was determined these findings were discussed

The deficient groups showed a deft 8 "
mutely sroaller weight gain and other ab e O aute Foundation

normalities charactenized by a lower con Chicago I

tent of liver nucleic acids The CoA level

was two to three times greater mn the Iiv

ers of vitarmn B,y deficient anmmals than 224 Regster, U D Effect of vitamn By,

1n those of the controls No overlapping blood nonprotein sulf
m the range of values was noted g:dl;;"c:;?)ounds, J Bewol Chem
Amertcan Meat Institute Foundaion and 206 705, 1954 (abstt Am J
Geaea Nutntion 2 373, Sept Oct 1959

Weanhng rats born to mothers mam
tamed on vitamm By deficient diets Were

T Rote of viarmn Bu m moc aga  coutmuedonthedetentdts 1oL
metabohsm I Hemoglobin and hiver weight gains Jiver at:x nd totalnon
nucleic acid levels m the rat J Nu c:%?ﬁ%;ﬂ:mu(;ewim compared
tnition 58 231 242 Feb 10 1956 B those 1o 18 rocerving the same

Authors summary ‘The growth rate dtet plus mjections of vitamm By TM::
lver DNA [desoxynbonucleic acid] and was a marked decrease, largely due 4
RNA {nbonucleic acid] levels and liver glutathyone the levels of liver ﬂ"‘
regeneration ability after partial hepatec blood sulfhydryl groups i the dcﬁill_zi;
tomy of rats fed an [006%] todinated ammals There was no signficant €
casen basal diet deficrent tn vitamun By, on the liver or blood ergothionene
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225 Ling C.T and Chow,B F Thein

fluence of vitamin B,y on carbohy
drate end lipide metabolism J Biol
Chem, 206 797-805 Feb 1954 (abstr
Blood 9 930 Sept 1954)

In vitamun By~deficient rats glucose
tolerance tests produced abnormally high

and (2) an terrelationship eusts be
tween glucose utiization and glutathione
Several ig have

presented evidence implicating vitamun
B, 1 the synthesis of nucleosides or nu
cleicacids It has been found that whereas
1y and other desoxynbosides or
desovy leic acid may replace vita

blood sugar levels Such rats
showed lower blood sugar levels after
short periods of fasting but developed
hunger diabetes sooner than control
ammals The phospholipide content of
the body tissucs of such deficient rats was
much less per unzt werght than the phos

pholipide content in the tissues of vitamin
Byytreated rats In two patients with per

ncious anemta in relapse the phospho-
Lipide content of the blood was low but
rose 1 treatment with By, A high carbo-
hydrate-low fat dict supplemented with
injections of glucose solution produced in
normal rats not only a hyperglycemia but

Iso lecrease 1n gl

min By, for the growth of certain micro-
organisms  thymine cannot Swce thy
mine differs from thymidine in that 1t
lacks desoxymbose vitamun By, may be
concerned with the sugar mozety of the
nucleosides or nucleic acids The influ
ence of this vitamun on carbohydrate me
tabolism and nucleic acid synthesis could
be readily comprehensible on this basis
In this connection, 1t should be interest
1ng to ascertain whether vitamin By, in
fluences the formation of ribose tn tissue
cells The first phase of this study con
cerns the in vitro formation of nbose 1n
erythrocytes with glucose as substrate

al

content of the blood A of
glutathione produced transient but sig

muficant drops in the blood sugar of these
ammals As vitamin B,deficiency tends
1o lower blood glutathzone it 18 suggested
that the mantenance of an adequate con

centration of glutathione may be one of
the toles of vitanun By, It is suggested
also that glutathione may be involved 10
theutilization of carbohydrate Thus 1t1s
concluded that vitamun B,, plays an 1m

portant role 1n carbohydrate and Lipide
metabolism and that 1s effect on blood
glutathuone concentration may be of sig

muficance in 1ts role in metabolism

I has Hopking Untversty

y
School of Hyglene and Public Health
Baltimore M2

226 Ling C T and Chow B F Effect

of itamin B, on nibese formation in
erythrocytes FederationProc 13 253
March 1954

Our previous studies indicate that
{1} vitanun Byrdeficiency results 1o 1m
paired carbohydrate metabolism and de
creased blood glutathione concentration

[(14s}

of erythrocytes 1 1sotonic
phosphate buffer contaimng glucose un
der aerobic conditions for 2 to 3 hours
resulted 1 a marked increase of nbose in
the erythrocytes These results suggest
that nibose formation may be an impor
tant pathway of glucose utilzation
mammaltan erythrocytes Red cells from
By,-deficient rats showed sigrficant de
presston of nibose formation and oxygen
consumption as compared with erythro
cytes from By, repleted or normal am
mals Addition of reduced glutathione to
the incubation muxture restored the nor
mal rate of nbose synthesis and oxygen
consumption

Jefferson Medical College
Philadelphla Pa

Jokns Hopkins School of Hygle ¢ and
Public Health

Baltmo ¢ M3

227 Meites J and Feng Y S L. Coun

teraction by wvitamin B,, of protein
catabolic effects of cortisone Federa
tion Proc 13 468-469 March 1954
Some 1nvestigations have indicated
that large doses of wvitanun By, partally



‘The increased CoA 15 n the catalyts
cally actve reduced form The rate of
degrad: of CoA 1sth homog
enates of livers from deficient and nor
mal ammals

Merck & Co Ine
Rahway N 7

222 Wong W T and Schweigert, B §

Role of vitamn Bi m nucleic acid
metabolism I Liver coenzyme A
levels 1n the rat, Arch Biochem &
Biophys 60 126-129, Jan 1956

The present studies were designed to
determune the cocnzyme A (CoA) levels
1n fivers of vitarmun Byydeficrent and sy,
plemented rats to provide further wfor
mation on the role of this vitamn n
metabohism

Some weanling rats from mothers fed
deets deficient 1 vitamin Bys and casen
were fed similar diets for six weeks while
others recetved supplements of vitamyn
By After sacnifice, the CoA content of
therr livers was determuned

The defictent groups showed a defi
nutely smaller weight gam, and ather 2b
normalities charactenzed by alower con
fent of liver nucleic acids The CoA Jevel
Was two to three times greater i the ly
ers of vitamun B,, deficient animals than
1n those of the controls No overlappmg
m the range of values was noted
American Meat Institute Foundation, and

University of Chicago
Chicogo 2y

223 Wong W T and Schweigert B S

Role of vitarmn B 1n nucleic acid
metabolism I Hemoglobm and hiver
nucleic acid levels in the rat J Nu-
tntion 58 231-242, Feb 10, 1956

Authors summary  The growth rate
liver DNA {desaxynibonuclerc aeid] and
RNA [nbonuclerc acd] levels and tver
Tegeneration ability after paral hepatec
tomy of mats fed an [0 06%] 1odinated
casemn basal diet deficient 1n vitapun ;%

were fower than those of supplemente
controls

In subsequent €xperiments an un
complicated vitamin By deﬁcle‘ncy wz,
produced 1n rats bom from mothers fo
the vitarn B,y-deficient diet wathout 1o
dinated casein duning gestation and Iac
tation The growth rate and Liver nucley
acid composttion of these rats fed fhe
basal ration were signuficantly lower than
those for the controls fed supplemented
ratons A syndrome characterzed by
presence of porphyrin whiskers and scaly
feet was also noted n the deficient rats

The addition of dred Lver to the
noa todmated casewn raton did not 1m
prove the growth promoting actity of
vitamun By, when the latter was present
at a level of 50 meg /kg ration However
1nclusion of 4 or 10% of dried hiver 1n the
dict of the female rats and 10% of Lver
m the diet of male rats, sigaificantly 10
creased the hemoglobm content of the
bload  ascompared wath that observed
when the vitamin Byydeficient diet was
fed The significance and implications of
these findings were dtscussed
A Ve o Sontain
Chleago

224 Regster U D Effect of vitamin By
on liver and blood nonprotemn sulf
hydryl compounds, J Biol Chem
206 705, 1954 (abstr Am J Chn
Nutntion 2 373 Sept Oct 1954)

Weanling rats born to mothers main-
tained on vitamun B,,-deficient diets wert
conuaued on the deficient dsets and their
weight gains, Iver and blood values for
ergothionemne glutathione, and toul:;)cnd
protemn sulfhydryl groups were comp: "
with those 1n animals receving the saﬂ;e
diet plus tnjections of vitamun Byy The
was a marked dectease largely due tg
glutathione 1 the levels of lver an‘
blood sulfhydry! groups i the d:ﬁﬂeﬂ‘
ammals There was no sigmificant effec
on the liver or blood ergothionetne

{144}



225 Ling C.T andChow B F Thein

fluence of vitamin B,y on carbohy
drate and hiprde metabolism J Biol
Chem. 206 797-805 Feb 1954 (abstr
Blood 9 930 Sept 1954)

In vitamin By-deficient rats glucose
tolerance tests produced abnormally hig!

and (2) an interrelationship ewsts be
tween glucose utilization and glutathione

Several ig have
presented evidence implicating vitamin
B,, 1 the synthesis of nucleosides or nu
cleicactds Tthasbeen found that whereas
thymudine and other desoxynibosides or

blood sugar levels Such rats 1
showed lower blood sugar levels after
short peniods of fasting but developed
hunger diabetes sooner than control
ammals The phospholipide content of
the body tissues of such deficient rats was
much less per unut weight than the phos-
pholipide content in the tissues of vitamin
Byytreated rats Intwo patients with per
rucious anemua in relapse the phospho-
ispide content of the blood was low but
rose in treatment with By, A high carbo-
hydrate-low fat diet supplemented with
mjections of glucose solution produced in
normal rats not only a hvperglycemia but
also decrease 1 g} i
content of the blood Admunistration of
glutathione produced transient but sig
nificant drops in the blood sugar of these
ammals As vitanmun Byy-deficiency tends
to lower blood glutathrone it is suggested
that the maintenance of an adequate con
centration of glutathione may be one of
the roles of vitarmun B, It is suggested
also that glutathione may be mnvolved 10
theutilization of carbohydrate Thus 1t1s
concluded that vitammn B,y plays an im
portant role 1n carbohydrate and ltpide
metabolism and that 1ts effect on blood
glutathione concentration may be of s1g
mificance 1n its role in metabolism

4 has Hopking Untrersit

ty
School of Hygiene and Public Health
Batddmore Md

226 Ling C T and Chow B F Effect

of vitamin By, on nbose formation in
¢rythrocytes FederationProc 13 253
March 1954

Our previous studies indicate that
1} vitamin B,y~deficsency results 1n im
parred carbohydrate metabolism and de
creased blood glutathione concentration

227
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desoxy! acid may replace vita
un By for the growth of certain micro-
organisms thyme cannot Since thy
muste differs from thymudine in that 1t
Jacks desoxynbose vitamn B,y may be
concerned with the sugar mosety of the
nucleosides or nuclerc acids The nflu
ence of this vitamin on carbohydrate me
tabolism and nuclese acid synthesis could
be readily comprehensible on this basis
In this connection 1t should be interest
mg 1o asenam whether vitamn By 10
fluences the formation of nbose 1n tissue
cells The first phase of thus study con
cerns the in vitro formation of nbose 1
erythrocytes with glucose as substrate
Incubation of erythrocytes mn 1sotomc
phosphate buffer containing glucose un
der aerobic conditions for 2 to 3 hours
resulted in a marked increase of nbose in
the erythrocytes These results suggest
that ribose formation may be an impor
tant pathway of glucose uthzation in
mammalian erythrocytes Red cells from
By,~deficient rats showed sigmificant de
pression of nibose formation and oxygen
consumption as compared with erythro-
cytes from By repleted or normal am
mals Addition of reduced glutathione to
the incubation muxture restored the nor
mal rate of nbose synthesis and oxygen
consumption

Jefferson Medical College

FPhitadelphla Pa

Johns H_pking School of Hygtene and
Public Health
Bafymore Md

Mentes J and Feng Y S L. Coun
teraction by vitamin By, of protein
catabolic effects of cortisone Federa
tion Proc 13 468-469 March 1954
Some 1nvestigations have indicated
that Iarge doses of vitarmn B,, partally



overcome the abiity of cortisone to m
hibat body hair and thymus growth 1n
young rats fed diets dehcrent 1n the vita
mn and 1t has been suggested that the
latter may enhance the availability of
protem to the orgamsm To test thus
hyp a vitamm By-d dret
was fed to rats Afier 20 or 30 days they
were gtven 200 meg of vitammz B, per
Kg of diet alone or with mcreasing
amounts of cortisone acetate for three
successive 10-day pertods Cortisone was
alsoadmunssteredalone Vitammn By, alone
mcreased body weght and food mntake
but did not alter daily urmary nitrogen
losses Cortisone alone greatly increased
urinary mitrogen losses and reduced
growth and food mtake Vitamun B,y
completely counteracted these actions of
cortisone under ad libitum feeding but
was meffectsve when food 1ntake was im
ated to that of rats given cortisone with
out vitamin B, The authors conclude
that vitamun B,y may be unable to alter
normal uninary mtrogen values but can
prevent a cortisone induced 1ncrease 1n
ntrogen losses by increasing appetite and
consequently the intake of carbohydrate 229
and protemn

Michigan Stote College
East Lansing Mich

228 Aschkenasy, M A La vitamune By,
et le métabolisme des protéines [Vita
mn By, and the metabolism of pro-
tems] Presse méd 62 1148, Aug 14,
1954

Vitamun By, 13 not only an erythro

reserves of this vitamun (2) sts synthesss
by testinal microfiora and (3) the pos-
stbufity of 1ts parual replacement by me
thionine

Vitarmun By, seems to have ifs man
mum effects on growth m subjects who
are undernourished or on drets deficient
1n amumal protein Therefore deficiencies
of both vitamun B, and methiomine may
be found in the same subject. One of the
reasons why antibiotics promote growth
15 that they promote intestinal synthests
of vitamun By,

Study of the anaboltc action of vir2
nun Bj, shows that 1t 15 extremely cora-
plex Thus factor participates it enzymatic
reactions effecting synthesis and m the
transfer of labile methyl groups The
vitamyn also has an important role, @
conyunction with folic and folme acds
in the synthesis of nucleosides nucletc
acids and pucleoproteids, and it also takes
part 1n the formation of porphyrins and
1 the metabolism of sulfhydryl com
pounds
Parts France

Charkey, L W, Kano, A. h and
Anderson,J A. Effects of fasting 08
free ammo acid Jevels 1 chick blood
as modified by vitamm By J Bil
Chem 210 627-632 Oct 1954

Authors summary A study of fast
g m chicks mn the presence and ab-
sence of dietary vitamun By has shown
the followng dof

1 A fastimgnise i free amno acid 0
blood 15 associated with metabolic un
lability of the aruno acid precursors

poretic sut but also a polyval
factor taking part 1n protem metabolism
and probably also i fat and carbo
hydrate metabolism

The vitarmin s mdispensable to the
growth of young amtmals and to the mam
tenance of werght of adult anmmals It
improves mirogen balance favoring cer
tain tissues and organs (blood liver
lymphord organs) more than others

1t 15 difficult to produce avitaminosts
B,y 1n anymals because of {1) Jarge tissue

[146]

2 Fasting effects on the levels offrec
amuno acids 10 blood are functions of lh;
age of the expenmental chicks Up to

ks of age

e 3 %f éve amuno acds stadzed Iysine
shows the most and Jeucine the feast ﬂ;
tenstve and enduring (i terms of chu!
age) nise wn blood level due to fasting

4 Vitamun By, fupctions asa modﬂ'r
ator of fasting effects on blood levels ©
free anurto acids This moderating acion



15 operative mn a range of vitarun B,y nu
tnonal Jevels above that required for
maumal growth

Col ad Agricutnural and
Mechanieal College
Fort Colt 1y Coly

230 Chang 1 and Jobnson B C  The

2

o

1

effect of vitamin By, on some aspects
of glycine metabolism Arch Bio-
chem & Biophys 55 151 156 March
1955

The addition of vitamun B, t0 the dict
caused a five-fold increase in incorpora
ton of the acarbon of glyane Into the
methy{ group of cholme while vitamn
By supplementation had no effect on the
wncorporation of the x-carbon of glycine
wto serme and aminocthanol
Untversity of Mltnols
Urbans 1

Wagle S R. and Johnson B C

Role of vitamun B,, in aucleic acid
symthesis  Federation Proc 16 401
March 1957

£t 15 well established that formate
ghvame senine and the methyl group of
methionine serve as precursorsin the bio-
synthesis of punnes and pynmidines
which are then mcorporated into RNA
and DNA. Vitamun B,, has been postu
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found between Byedeficient and the By,
normal anymals Symilarly no difference
n activaty was found in RNA and DNA
olated from the hivers of the pigs (both
deficient and notml) inyected with radio

active glhicose These results suggest that
vitamun By, 18 nosther snvolved directly in
the incorporation of 1-carbon precursors
mto nuclerc acids 1n the conversion of
glucose ta nbose, nor in the incorpora

tion of nbose into nucleic acds The re

sults obtaned were simular for both pigs
and chicks

Untreesity of Hiinols

U bana 1

Sure B Effect of amino acid and
vitamin By, supplements on the blo-
Jogic value of proteins in nce and
wheat ¥ Am Dietet A 31 1232
1234 Dec 1955

Experiments were carried out on rats
to determine the biologic value of the
proteins i polished rice processed pol
ished nice and enriched hard wheat flour
when vitamn B;; and amino acids were
wicluded 1a the diet The only source of
protein was the tice or wheat The diet
wncluded roughage wheat germ cod
ver oils hydrogenated vegetable short
emng glucose thiamune tiboflavin pyn
doxne amacm calaum  pantothenate
aed mositol and

fated 10 be snvolved 1n thus synth

Formate-Cl¢ formaldehyde C plycine
2-CM serine 3-Crandmetuoninemethyl
© were iyected o vitamin Bydehi
cent and By, normal chicks and babs
pigs Simdadly  glucase-CH 3

ara

Shohne chlonde The amunoe acds added

were Lelysine oL threonme and pr
methuonine

The most significant observation 1

s 18 the kable

fabeled was injectod into deficient and
normal baby pigs Ammals were kafed
afier 4 hoors Both RNA and DNA were
ssolated from the hvers and the radio
attvity was determmed The total radio
activity of the RNA and of the DNA 150
lated from the formate and formatde
hyde injected ammals was hugher than
that of the RNA and DNA, ssolated from
the ammals which recesved the other pre
cursors (glycine senne and methionine)
However 1n 5o case was any dafference

fluence of muaute doses of vitarun B,y
when supplemented with amno acds
which are deficient 1 the protemns of
muiled wheat flour on growth and efft
ctency of protein utilization Vitamua
13 d g greater food
wmtake  also produces greater efficiency
of protein utilizauon as evidenced from
gans e body weight per gram of food
intake Such data suggest that vata
min By, may CIpate at @ coen-
2yme or activator of intestinal peptidases




thus making more essential amumno acids
available dunng digestion for protemn
synthesis *

University of Arkansas
Fayettevilte Ark

233 Kik, M C Nutritional improvement
ofrice, J Am Dietet A 32 647-650,
July 1956

PE of lysme and
vitamin By, were added to whole mulled,
and enriched nice, and growth of young

¥ as much n cortisone mjected rats s
sumtlarly treated ammals fed a vizoun
B,, abundant diet  2) Insulin injections
greatly reduced the uruary excretion of
tracer doses of radioactive vitammn B,y m
normal alioxanized and cortisone-treated
rats whether on a vitamun Byg-deficient
or abundant ranon Insuln was Jeast
effective 1 this respect 1 the cortisone
treated vitammn Bjy-defcient rats 3} In
glucose tolerance tests (750 mg wjected
mntrapentoneally, followed by blood gla
cose 1 and 2 hours later),

ratson this diet was studied The add

of Iysine and threonie to therr rations
produced an average gam of 1172 Gm,
and a protein efficiency ratio of 2 61 Gm

When vitamiz By, (0 1 mcg ) was added,
there was an additional increase s werght
and protem efficiency matio

University of Arkantas
Fayetteville Ark

234 Henry, K M and Kon, S K Vita-
mun By, and protewn metabolism, Bat
J Nutntion 10 39 1956 (abstr J Am
Daetet A 32 658, July 1956)
¢ The effect of vitamun By, on protein
metabolism has been studied 1n a senes of
expeniments with By-deficient and nor
mal rats For the deficient rats the bro
logic value of casein was mcreased to the
same extent by the addition of 1 per cent

ncreases 1n blood and urmary glucose

were at Jeast 7 fold greater n rats fed the
vitarmn Byy-deficient than in rats fed the
vitarmn Bys abundant dret These values
were about twice as ugh 1n allovanzed
and cortisone-wjected rats fed the former
as compared to the latter dict 4) These
results suggest that a) rasulin 10creasts
requirements for vitamm By 10 normal,
alloxan-diabetic and most of all 11 cortt

sone treated rats  b) vitamun By 18 €55¢0

t1al for normal carbohydrate metabolism

confirmung the work of Chow et al (1931

54) and ) the action of large doses of
cortisone 1 mcreasing vitamun Bu needs
(Mextes et al 1951 54) 15 medsated 18
part through the pancreas’

Michigan State College
East Lonsing Mich

methionine as by the addition of 1 per 236 Best, W R Leithold, $ and Pavid

cent homocysterne and a vitanun B,y sup
plement Homocystene was neffective
n the absence of Byy Tt 1s concluded that
vitamun By, 15 mvolved n the synthests of
methyl groups

METABOLIC DISTURBANCES
(ENDOCRINE)

235 Mettes,J and Feng, Y § L Effects
of msubn on vatarmn B, requuirements
Federation Proc. 14 100 March 1955

‘1) On a vitamun B, defictent dset
single njections of msuln reduced blood
sugar only about 3 as much 1 normat
and alloxan dubetc rats and only about

{148]

D Unnary excretion of vitamin Ba
Co® in myxedema J Lab & Cun
Med 48 783,Nov 1956(mSoc.Pxoc;
Urinary excretion of Co* vitamin Su

wasstudlcdmnmznwxmmarkednwga!o-
Blastic anernia and myxedema to el;cn
possible relationshups between these 615
eases Response to vitammn By ‘hmP();
had been subnormal Doses of 10 or2
meg of Co vatamun By with or withost
1103 USP umts of mensic factor co:
centrate orally were given, foliowed by
10mg vitanun By parcaterally, the e
centage of Co® vitamun Byt the: 2A-hmlrr
urine was then measured Fous seis Od
tests made duning nmne months of xhyl::d
thetapy (mestly 120 mg per day) sho



tow ot Jow intermediate excretions (under
4 per cent or 6 per cent wath 1 O meg)
Co* vitamun By, excretion remained low
after four days of tetracycline

Two other patients with untreated
myxedema showed low or law interme
diate Co** vitarmun Byy and intrinsic factor
concentrate excretions One recened
chlortetracychine therapy for four days
and the Iatrinsic factor test

237

Lavate, W V and Sreenivasan A
Protective action of vitamin By, in the
hyperthyrold rat, Nature 178 804-805,
Oct 13 1956

In the hyperthyroid mt there 1s a
marked fal} {n the concentratton of vita
min By in the arculatng blood and 1n
the percentage retained in the blood cefls
this is prevented by witamin B, ad

remaimed low Thtee other myxedema pa
tients one under treatment showed nor
mal excretions (over 8 per cent with

10meg)
b whyy

5
1sm s rare and has been to

Y
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Unlvernity of Rombay
Bombay Indta

Rallf € P Barbosa F X,, Dumm,
M E, Beck, E M and Laken, B
) d ad fon of vitamin

chance Tests In 3 hypothyrowd patients
suggest that, 1n some cases absorption of
vitamin B, 1 hampered by intestinal
block or by intraluminal anactvaton of
mtrnsie (actor of of vitamun By, Poor
mtnnsic factor actvity indicates poor se

creton or 2n nactivating substance in
the patent s gastne juice Infubition was
demonstrated in one of three aspirates
Thus plus paradosscal and prolosged 72

hour excretions suggests vanable regur

gaton from the intestine of an intubitor
which defays absorption This inhibitor 1s
Pprobably nonbacterial as antibiotics
faled to correct malabsorpion Con

ststent malabsorption despite prolonged
therapy could indicate dosage

B,, folicacid and calclum pantothen
ate in patients with diabetes mellitus
J Clin Endocrinol & Metab 15 898
July 1955 (in Soc. Proc)

Duabetic patients under observation
for several years were the subjects of this
study Vitamn Byy vitamun By, plus folic
acid or calaum pantothenate was ad
nunistered to study the effects on the
course of the disease on the isulin re
quirement and on biood constituents
Vitamin B,y did not cause striking change
1n the plasma or nonprotein sulfhydryl
levels (glutathuone) Some patients how
ever showed an increased sensitiity to
insulin The admumstration of calcium

of thyroud, wrreversible chax:ge resufung
from hypothytoidism o a hypothyroid
state sccandary 1o intestinal malfuncuion
Chicage I

Bines

P Was 1n $Ome cases asso-
ciated with a decrease in the fasting levels
of blood glucose

New York Latvers ty
Bellevee Medical Center
New York N ¥

OTHER CLINICAL AND EXPERIMENTAL USES

OPHTHALMIC CONDITIONS

239 Becker B Lang C A and Chow,
B F Vitamin B, excretion and dia
Betic retinopathy, Am J Chn Nutri
tion 1 417-423 Sept -Oct 1953

Unnary excretion of vitamn B, was
Studied 1n patients with disbetes mellitus
some of whom had rennopathy An mntra

{1491

muscular fnjection of 50 meg ot 65 meg
was given and the urine was assayed m
crobologically for vitamun By, Several
patients recenved radicactive vitamin By
and ther yrine was measured for radiov
actvity
Diabetic patients wath retinopathy ex

creted sigmficantly more (average 19
meg ) vitamin B, than nondiabetic subs



Jects (average 9 6 meg ) while diabetic pa
tients without retinopathy excreted even
less (average 4 2 mcg ) than healthy con
trols Admunistration of testosterone de
creased excretion of vitamin By, mn all
diabetics with retinopathy who were
tested (Normal humans and diabetics
without retinopathy were not studied )

A correlation has been noted between
kammelstiel Wilson lesions of the kidney
and drabetic retinopathy Perhaps the dif
ference 1n vitammn B,y excretion by dia
betics with and without retinopathy 1s
due to differences 1n renat function
The Johns Hopkins Unlversity

School of Hyglene and Public Health
The Bilmer Institnte and

The Johns Hopkins Hospital
Baltimore Md

Chow, B F Vitamun By, and dia
betic retinopathy, Mod Med 21 195
Nov 15, 1953 (in Late Reports from
Medscal Centers)

Blindness with advanced diabetes and
old age may be related fo inability to
absorb vitarmin B,; Measurement of ur1
nary excretion of the vitamun after ad
nupistration of radioactive doses showed
that diabetic patients with retinopathy
excreted about 19 meg those without
eye lesions 4 2meg  and healthy subjects
9 6 meg The patients with early retiutis
showed definute need of vitamun Biy

Johns Hopking University
Baltimore Md

Rifkan H The Kimmelstiel Wilson
syndrome and its varants New York
State J Med 53 2947 2950 Dec 15,
1953

Thusar hecl Ifeatures
pathog drags and of
the disease The author mentions clincal
and expenimental evidence indrcating that
refauve adrenal hyperfunction possibly
associated with vitamun By, deficiency

242 Chow,B F,Rosen,D A and Lang
C A Vitamn B,, serum levels and
diabetic retinopathy, Proc Soc Ex
per Biol & Med 87 38 39, Oct 1954

Serum levels of vitamun B,, were com
Ppared 1n diabetic patients 16 with and 18
without drmabetic retinopathy The pa
tients with retinal lessons had much hugher
serum vitamun By Ievels than diabetics
without retinal mvolvement 29224
mucromucrograms per cc and 162+18
mr (3 per cu resp 1

It s stated that diabetics with retinop-
athy apparently handle vitamin By dif
ferently from those who do not have the
complication and that vitamun By, 15 1n
volved 1n the pathogenesis of the retinop
athy The authors mention data which
indicate that the hyperglycemua and gly
cosuna mduced by prolonged injection of
cortrsone can be corrected by the paren
teral admunstration of vitamin B,y These
and other data lead to the suggestion that
admmustration of vitamun By, with msu
hn cottisone or ACTH mught offer cin
1cal ad over the
of these hormones alone
Johns Hopking University and

Johns Hopking Hospital
Balttmore Md

243 Bellavia M and Pellegnno, F Vita
min By, 1n ophthalmology, Arch [}
ottal 56 65 §2,Jan Feb 1952 (abstr
Am J Ophth 36 1160 Aug 1953

Vitamun B,y was used locally and sys-
temically 1 the treatment of corneal le
sions of rabbits The authors report that
Jesions healed 25 per cent faster tn treated
ammals than 1n the controls

A case of fascicular keratitis which
showed no response to pemcithn vitamin
D, and atropme cleared after vitamu
By had been admunustered locally and
systemucally for eight days
Keratis 1 5 patients and

may be related to the
both glomerular and retinal lesions

Montefiore Hospttal
NewYork N ¥

corneal abscess 1 1 also showed satisfac
tory improvement after treatment with

vitamin B,y

[150]



244 Ballavia M Vitamun B,y in high vitamun B, are effective when symptoms

Aoses in some corneal diseases Arch ate radieufar in ongn

Q1 ottal 59 $17 523 Nov Dec 1955 Uni ity of Buff to and
B fial Ge eraf Hosplral

ix;!;ss)tr Am J Ophth 41 724, Apnil hg:k ;)r;a ospitai

Intractable dystrophi or paradys
trophic condsnons of the comeain 6 pa

tents were effectively treated with locat SERUM LEVELS
apphcations of a solution of vitamin B,,
(500 meg vitamin Byy per oc') 247 Unglawb W G Rosenthal H L

and Goldsmith G A Studies of

vitamsn By in serum and urine fol

RITI Towing oral and parenteral admials-

OSTEQARTH 5 tration J Lab & Clin Med 43 143
156 Jam 1954

Compansons of vitamun By, actsvity
nscrumand unne psindicated by micro
biologic assays using L leschmarnnt: were
made after oral and parenteral admum
tration of the itamin The authors con
clude  Urnine vitamun By, actvaty follow

245 Melendez, E O Jdnemann B C
and Bermos R, Actidon de fa vita
wuna By, en fag actrosw {Effect of vaita
mn By, in arthrtis] Rev méd de
Chile 7376 Aug 1953 (repnnt Se
manaméd Supl Diar 31300 Jar 6

1934 1ng oral doses of 500 or 1000 meg dif

0Of32 patients with radislogeally con fexed lutle from that prior to admsastea
fitmed osteoarthntss treated with one to tion of the vitamin Follawing doses of
five weekly 100 meg 1ntramuscular imjec 3000 rug an increase 1a unne vitamin
nons of vitamun By 21 made good im By, activity equwvatent to that which fol
P factory smp: lowed lar mpection of 10 meg
2nd 5 showed poor results Of the 27 with of the vitamin was nated 10 most
favotable results 22 were stll well a stances No definute relationship between
month later 5 received only temporary maximun total serum vitamin By actvity
relief Twenty-eight expenenced an 10 ang uninary excretion of the vitanun was
crease 1n general well being and appetite apparent Maximum levels of total serum
There were no hematolopie changes i witamin By, activity and urinary excretion
the 8§ patents studied for them fended to increase with repeated oral

Nonc of these pauents had other doses of the vitarin No correlation was

and any observed between maximum total serum
other than vitamin B, had been discon vitamin B, activity and hematopoietic
unved for a1 least a month before vita TESponse
mun By was given Yulone University Schaal of Medicine and
Chartty Hospital of Lowistana
New O feans La

246 Norcross B M Lockie L M and
Talbott ¥ H Osteoarthntis Gen 248 Piney W R 2pnd Beard M F

Practtioner 11 93 101 March 1955 Serum and unwe concentrations of
The aulhcn discuss the pathology vitamn B,s following oral admunistra
1 and of tion of the vitamin Am ¥ Chin. Nu
osteoarthntis and the means used for re triton 2 89 96, March Aprd 1954
Bef of pain and swelling ‘Their experience The concentration of yitamun B, 1n
shows that weekly dowes of 1 000 teg, of the serum of normal subgects and of pa

f1st]



trents with pernicious anemya, after doses
of 1000 and 5000 meg  was detenmined
by a method which distinguishes between
free vitamun B, and that bound i 2 heat
labile complex with sesum protemn

The oral admuustration of 000 meg
produced no signuficant change but with
5000 meg both normal subjects and per
mgeions anemia patients showed increased
serum concentrations In patients with
permgcions anemi2 there was a corela
t1on between the finding of vitamin By, 12
the serum and the hematologic response
The authors results confirm other re
ports that the vitamn By, serum levels are
reduced n permcious anerma It 15 sug
gested on the basis of expenmental re
sults that the cntical serum level neces
sary for the mamntenance of normaf ery
thropoiesis 38 more than 20 micromicro
grams per e

Vitamin B,; admunistered orally 15 ab
sotbed from the mtestine m bound form
and appears 1n the serum 1n a different

at least, when serym proteins are de
Datured by heat A ucrabological assay
technic employing Euglena gracihs dis
tingusshes between free and bound w
taminB,, As parenteral injection of more
than 80 mcrograms of By, has been fol
lowed by the rapid uninary excretion of
the major part of the dose 1t has been
suggested that there 13 4 it to the ca
pactty of serum to bind the vitamun Pro-
terms of normal sera were fracnonated by
paper stup electrophoress and the vita
mun B, concentration measured by m
crobiologreal assay Normally most, 1f
not all of the B, was bound to the aipha
globulins The addition of crystaling B,y
to normal sera revealed a limited capacity
to bind the vitamin  Consistently bow
ever the total amount of vitamn recov
ered’ by bioassay did notequal theamount
added to the sera Thus rases the question
of whether some techmeal refinement 1s
needed or whether there 1§ 1n serum a sub
stance that mfubsts the actity of By i

form than when 1t 15 gaven

thisp far type of assay It s possible
Joblastlc anemia may result from a

larly Thus 1t 1s ump [ to

the amount absorbed after oral admints
tration by companng the amount ex
creted in the urme with that excreted after
smaller amounts given mtramuscularly
It appears that bound vitamun By, 15 not
excreted 1n the unine whereas free vita
mn By, 15 50 excreted It g5 suggested
that orally adminstered vitamun By,
raises the serum level of bound vitamun
B)s and does not contnbute to free vita

<
deficiency n vitarmn Byg binding protein
Further studies on correlation of vitamin
By and alpha globulin concentration 10
sera will be of interest

Untversity of Loutseilie

School of Medicine and
Veterans Adminstrotion Hosplia!
Loulsville Ky

250 Ross, G I M, Molin D L, Cox

E V and Ungley,C C Hematologic
and of vita

min By, Jevels to the extent thatp ]
vitarmn By, does

Unive sity of Loutsville
Sehool of Medicine
Loulsville Ky

249 Pitney W R, Beard, M F and Van

Loon, E J Qbservations on the
‘bound form of vitanun B,, 1n human
serum, J Biol Chem 207 143 152,
April 1954 (abstr Blood 9 1208 Dec
1954)

“The vitamin By, normally present in
human serum s combined with protemn
pnmaniy Ttis sphit off, 10 a certan extent

f1s2}

mn By, 1n serum and unne following
oral adsunistration of vitamun Ba
without mtrnsic factor, Blood 9 473
488, May 1954

Serum and unne vitamin By levels
(determmed by mucrobrological assay)
have been correlated with hematologic
effect 10 permicious anemua patents 1
cetving vitamn By, by mouth or (in a few
cases) rectally Observations wese made
10 38 patients with pernicious anema 0
2 with megaloblastic anemna following
partal gastrectomy and ta 4 normal sub-



jects The oral doses ranged from 500 to
3000 meg  the rectal dose was 1 000 or
3000 meg of vitamin Byy given in 500 cc
of saline

The tesponse to the 500 meg oral dose
of vitamn B,y was vanable i all subjects
With oral doses of 1000 mcg or 3 000
meg all patients showed some hematol
ogicresponse This variable response was
associated with a varable nise 1n scrum
concentration of vitamin By, The aver
age hematologic effect of 3 000 meg of
vitamin B,y by mouth in the pernicious
anemsa patients was equivalent to that
produced by 40 meg of vitamun By, given
intramuscularly The average response to
an oral dose of 1000 meg was about
equivalent to that following 20 meg 1n
tramuscularly

In 14 of 16 patients 1n whom excre-
tion studies were done the unnary excre
tion of the vitamin increased after doses
of 1 000 or 3000 mcg of vitamun B,y but
there was no obvious correlation between
the hematologic effect of the dose and
the amount of vitamun By, excreted 1n the
first 24 hours The average amount of the
vitamin excreted 1 the urine after the
oral doses of 3000 mcg was only one
quarter of the amount excreted after the
wjection of 40 meg Thus lower

251

trition of the normal subjects given 3 000
meg by mouth was no greater and snfact
was shghtly Jess than that of the patients
with pemicious anemia Moreover, very
Jarge amounts of normal gastric juice
would be required cven for the absorp-
tion of smaller quantities such as 30 to 40
meg Finally doses of 1 000 or 3 000 meg
of vitamun By, given by rectum where
presumably no intnnsic factor was pres
ent resulted in symilar hematologe effects
and changes 1n serum vitamm By, con
centrations

Postgradu te Medical School of London and
Rayal Victoria 1 firmary
Nencastle-upon-Tyne England

Molln D L andRoss G I M
Vitamin B,, deficiency in the megalo
blasticanaemias Proc Roy Soc Med
47 428-431, June 1954

This study presents the results of
assays of vitamun B,y 10 the serum of more
than 280 patients with various types of
megaloblastic anemua Patients with per
meions anemia subacute combned de
generation of the cord total or partial

& or
had low serum levels of vitamn B,y Nor
mal levels were found 1n patients with

appears due to the lower serum concen
trations of the vitamm and p

P pical nu
thitional megaloblastic anemia and me

to the Tower serum concentration of un
combined vitamun In 3 of 4 pormal sub-
Jects after doses of 3 000 meg by mouth
there was a nise 1n vitamun By, levels of
both serum and urime

Rectal administration of vitamun By,
resutted 1n adequate hematologic re
sponse 10 all 4 patients recerving 3 000
mcg and 1n 1 of 3 recerving 1000 meg
Evidence of absorption (increased serum
vitamn By, levels) was obtained 1n most
of these patients

‘These studies show that strnsic fac
tor plays hittle part 1n absorption of large
oral doses of vitammn B,y This view s
supported by the fact that the average in
crease 1 the serum vitamin By, concen

{153]

bl anemya of

Vitamn By, given mmmuscularly or
orally (n small doses with intrinsic factor
or 1n large doses without 1t) raised the
vitamun By, serum levels of patients with
pernicious anemua to within the normal
range The values remained elevated for
varying periods depending on the size of
the dose the amount excreted and on
the indidual requirements of the pa
tient for vitarmn By,

The authors conclude that the assay
of serum vitarmun By, levels (2 more sens
tive method than ordinary hematologic
techics) 1s useful 1n detecting vitamen By,
deficiency in gastrectomuzed patients in
vegetarians of 1n relatives of patients
with permcious anemia Study of such



groups should indrcate how soon anemia leukerma were accompanied by a falf 1

develops after the serum vitamin B, level serum vitamm B,y concentrations but
has fallen below the normal range In these remamed well above normal, Due
some patienis with pernicrous anemia 10g relapses a nise 1 vitammn By, con
the serum vitamun By, Ievel has been low centrations 1 serum occutred In gen
but the blood picture normal or almost eral high white cell counts i myelod
normal for at least one to two years Se leukemta were assoctated with hgher lev
rum level assay 1s also a most conventent els of vitamun By, 1n the serum
method of determunng the specific vita It 1s postulated (a) that the high ser
mun deficiency wn patients with megalo rum Jevels of vitamm B,y mn myelod
blastic anemra leukemra may be assoctated with myeloid
Postgraduate Medical School of London actvity  (b) that in the disease alpha
Zond.n England globulm 15 qualitatively different m ats
ability to bind the vitanun and (¢} that
252 Beard, M F Pitney W R and the high vitamun By, levels may reflect
Sanneman E H Serum concentra- decreased erythrowd actvity
tions of vitarmn By, 1 patients suf University of Loulmville
ferng from leukemia Blood 9 789 e

794, Aug 1954

The vitamin By, concentrations of se
rum were determined 1o paticnts with
various types of leukemua In 22 normal
subjects vitamn By, serum concentra
tions varted from 86 to 460 micromucro

253 Beard, M F Pitney W R, Sanne
man E H, Sakol, M J and Moor
head H H Serum concentrations of
vitamn By, i1n acute leukerua Ann
Int Med 41 323 327, Aug 1954

grams per cc In 18 patients with chrone Serum levels of vitamin B,y were de
lymphatic leukerrua the mean of 209 my termined 1 56 normal persons and 10 20
cromicrograms per ¢c was close to that patients with various types of acute leu
of thenotmals In 12 patients with chronic kemua Pauients wath acute lymphocytic
myeloid leukerua the serum vitamun B,, leukemra had normal vitamun By, serum
levels were about 15 times greater than concentrations those with acute myelo-
the mean of the normals The range for cytic leukemia had mean concentrations
the myeloid leukemra group was from of about 13 times normal and the pﬂd
540 to 6 500 micromucrograms per c¢ Of tients with acute morocytic leukemia ha
7 patients with acute Ieekenua 3 had ley moderately elevated levels There was ne
els of vitamin By i scrum within the correlation 1 any of the leukemra types
normal range and 4 had moderately ele between the serum vitamut By, concen
vated levels (range 216 to 1000 micro tration and the total white cell count
nucrograms pef cc, mean 599 miro In the discussion the authors x:‘:wmd
MUCTOETams per ¢ ) ment In vitro normal serum will bin

‘The present study devoted mainly to only from 208 to 576 pmeg jml of vnzns
sera from patients with chrome myeloid mn By when excess free vitamun tlc
leukemua, showed that vitamun By, was added In the cases of acute myelocyts
totally mn the bound form Electrophor leukemia studied the mean candccnu:c
etic studtes of sera from 3 patients with tion of bound vitamn was foun! ':,ratc
myelod leukem:a showed that alpha glob 2 570 pumeg /ml The results demo:ls ate
ulin fractions were the mam source of that the serum protemn responsible [0
bound vitamin By, Ths 15 also the case vitamin By, binding 15 abnormal gll a::}l‘!:t:
1n normal sert but the binding capacity myelocytic Jeukema It 15 possi : s
of thts fraction 1 myelord leukemic sera the binding protemn 15 Uberated 1nf DlDld
1s much higher Remussions 1 myeloid serum by the disintegration of myel
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and after 6 and 12 months using Fuglena
gracilis

Imually 14 of the 27 patients had se
rum vitamn B, levels of less than 100
after the first stx months only 1 patient
had a level of less than 100 and the aver
age was 451 After the second six months
of supplemental folic acid the average
level was 279 At thus ime, individual se
rum vitanun By, levels in 18 of the 27 pa
tients were at Jeast 15 per cent lower than
after the first six months but no neuro
pathic effects were observed Results m
dicate that mjection of 15 meg of vitamin
By, every four weeks may be insufficient
to saturate body vitamm By, stores Ad
munstration of folic acid may lower the
serum level of vitamn By, possibly by
accelerating 1ts utilization
Boston Mass

! Das Gupta, C R, Chattenzea, J B,
Ghosh, S K. and Banerjee D K
Vitamin B,, concentration of serum
in nutntional macrocytic anaem:a
Bull Calcutta School Trop Med 3
101, 1955 (abstr Blood 11 688-689
July 1956)

Mean values for total and combined
concentrations of vitarmin By, 1n serum in

blastic anaemias of Africans FEffect
on serum vitamin By, levels and ab-
sorption of radioactive vitamm By,
Lancet 2 693-699, Oct 1, 1955

Nonpernucious megaloblastic anemia
was studied i African natives Red cell
counts were 600 000 to 2,000 000 per cu
mm and reticulocyte counts 1 per cent
when the patients were adnutted The pa
tients were observed for 3 to 10 days
then serum vitamn By, Jevels and excre
tion of radioactive vitamn By, were stud
ted The patsents were then given 400 000
umts of pemeithin intramuscularly darly
for 6 to 12 days, 1f there was no response
80 mcg of vitamun By was given intra
muscularly or orally If no response was
yet seen folic acid was admmstered
orally The authors state that this order
of gving medication 15 unportant since
all cases respond to folic acid but not all
respond to vitamin By, or to pencillin

The patients who responded com
pletely to penscillin or to vitarmun By, had
low vitamin By, serum levels (20 to 100
micronucrograms per cc ) before treat
ment The authors found that pentallin
1ncreased the serum vitasmun By, levels but
were uncertain 1f thus mcrease was due to
d absorption, to red of the
for vitamun B,; or

P

6cascs of putritronal Y
estimated microbologically with Euglena
gracths var bacillaris as the test organism

were respectively 75 (range 20 to 170) and
72 (range 20 to 150) fimeg per oc These
vaiues were signuficantly lower than the
correspondng values i normal Indsans

to metabolic ch‘ange:m the host
Patients responding to folic acid had
nomal or high vitamun By serum levels
before treatment (300 to 1,300 mirom:
crograms per cc) Patents with serum
fevels below 700 mucromucrograms who
d with fohc acid had

After with specific pal
blastic drugs the values of both combined
and total vitamun By, attamned normal
Jevels The findings suggest that 1n an
average case of nutritional macrocytic
anaema as seen m Indsa there 15 defi
ciency of vitarmin Byy

School of Tropical Medicine
Calcutta India

8 Foy, H, hondi A and Manson
Bahr, P E C Pentailhn in megalo
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P!
also sho;vn a shight reticulocytosis after
peniciiin

Diets 1n Africa are genefally low m
ammal protem and rich 1 carbohydrates
but 1t 15 not known whether they are de
ficient 1n vitamn B,y or folic acid or m
both The diet may encourage growth in
the gastromtestinal tract of bactertalcom
petitors for vitamin By, Ata certam time
of year the anemua that responds to pent
cillin 15 predomenant, while at other times



the type that responds to folic acid pre
dormunates
Hellc me Trast Research Laboratories and

Kenya Medical Service
Kenya Col ny East Africa

259 Murata k. and Miyamoto T The

determination of vitamin By, activity
in human blood J Vitamunol 1297
304 Oct 10 1955

Authors summary  The procedures
for releasing and extracting vitamn By
from proteins in whole bload were inves
tigated by the microbiological assay using
Lactobacillus leichmannii ATCC 4797

The treatment of the whole blood by
heateag withp found
to give constant values at each level of the
witamun, and good recoveries of the
added vitamun in the assay

The tndividual values of the vitamuin
1n whole blood estimated by heating with
potassium cyamde are 1n agreement with
those obtained by using sodum meta
bisulfite and those by papamn digestion
but not with those by digestion with the
trypsin preparation available 1o this
country

“The vitamun By, content of healthy
human whole blood was found to range
from 010 to 0 66 mcg fcc  the average
value being 0 28:+:0 05 (U S.A ) and 037
=007 meg foc (Japan)

Osaka City Untre sity
Nishiku Osaka Jopan

260 Dhopeshwarker G A Trived1 J C

Rulkaru B § Satoskar R. § and
Lewis R. A Blood proteins and va
tamun By, in vegetanans Bnt J Nu
tntion 10 105 1956 (abstr J Am
Ductet A 32 844-846 Sept 1956)

Plasma protemn and blood vitamin
By were determuned in five Indian med
1cal students on a vegetanan diet which
mcluded mulk and milk products but no
other food of anunal ongin and 1n five

students whose diet included eggs

261
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fish fowl or meat daily The vegetanians
were given 50 mg Aureomycin daily for
two months and determinations were re

peated after one or two months The
albumin content of the plasma was below
normal and the globulin content above
normal in the vegetanans who also had
alower blood content of vitamin By, The
adminsstration of Aurcomyein to the veg,

etanians produced a nise 1n plasma albu

min and a fall in all the globulin frac

tions Values for blood vitammn By 1n

creased significantly

Miller A Corbus H F andSullivan

J F The plasma disappearance ex

cretion and tissue distribution of co-
balt® Jabelled vitamn By, in normal
subjects and patients with chronic
myelogenous leukerma J Clin Inves

tigation 36 18-24 Jan 1957

The plasma disappearance tissue dis
tnbution and excretion of a 4 meg 1ntra
venous dose of Co* vitamin B,, were
studsed 1n control subjects and tn patients
with Jeukemsa The dosage used 13 about
four tumes the binding capacity of normal
serum but 1s within the total binding ca
pacity of chronic myelogenous Jeukemia
serum

Plasma radicactivity declined rapidly
1n the 7 normal subjects 1n 1 patient with
chronie myelogenous leukemia 1n rems
sion and 1n 1 patient with chromc lym
phocytic leukemua The 7 patients with
chronic myelogenous leukermia however
showed a slow decline 1n plasma radio-
activity while 2 with mycloid metaplasia
showed an 1ntermediate plasma disap-
pearance rate Normal subjects excreted
1t0 4 per cent of the admunistered dose 1
the unne within 24 hours compared with
0ta 2 per cent excreted by chronic myclo-
genous patients Stool collections from 2
normal subjects showed no radioactivity
In 1 patient with carrhosts the bate con
tamed 2 per cent of the dose and the
asatie flud none

Normal subjects showed an increase



1 Liver radioactivity throughout the pe
n1od of observation which was not asso
ciated with 2 comparable fall m plasma
radioactivity Radioactivity was not con
centrated 1 the spleen or white cells of
leukemua patients

The serum vitamin B,, concentration

had raised vitanun By, levels while 2 pa
tients with multiple myeloma not com
Pplicated by amyloid had normal levels of
vitamun B,, In 1 patient with hepatoma
curhosis and a rmsed serum vitamun By
Jevel autopsy revealed extensive infilira
t1on of the hiver In another patient with
I and a pormal serum vitamun

ranged from 364 to 530 g
per oc m 3 normal subjects and from
2046 to 9,266 micromucrograms per cc
m 4 patients with chrome myelogenous
leukemua It was 704 1n a patient with
myeloid metaplasia and 2 104 10 the pa
tient with cirthosis There was no correls
t10n between the leukocyte count and the
serum vitamun By, Jevels

The ncreased vitamun By binding
power of the plasma of patients with
active chrome myelogenous leukerma
may aid m differentiating this Jeukerma
from Jeukemoid states
Boston Unlversily School of Medictne
Tufts University School of Medicine and

Boston Veterans Administration Hospital
Boston Mass

262 Grossowicz, N, Hochman A, Aro-
novitch J 1zak G andRachmulewitz
M Mabignant growth m the liver
and serum vitarmun B, Jevels, Lancet
1 1116-1117, June 1, 1957

Serum vitarmin By, Ievels were meas
ured 1n 35 healthy people in 18 patents
with tamors and metastases of the hiver
and tn 19 with malighant diseases not 1
volving the liver

Serum values of normals ranged from
200 to 500 micromucrograms perce (assay
of Esch colt) The 19 patents without
liver metastases had normal serum vita
min By levels {100 to 550 micromicro
grams per cc) However 16 of the 18
patients with liver metastases had raised
serum vitamin By levels of 640 to
20,000 micromucrograms per ¢ The
highest level occurred m a patient with
total gastrectomy jaundice and extensive
Tiver metastases Otte patient with muf

P
By, Jevel, the tumor was hruted to a e
cumscrbed area

A tumor mvadng the Iner by causing
necrosis and displacement of hiver cells
causes the stored vitamun By, to be r¢
Ieased into the blood Because the process
10 cancer 1s prolonged a persistent rise 1s
to be expected and was 1n fact found
3 patents i whom esumations were re
peated throughout the 1llness

These findings suggest that deter

munation of the serum vitamun B,y may
help the diagnosis of metastases to the
liver in cases of malignancy Raised levels
should be interpreted as an mdication
that the liver 15 ivolved Normal levels
however, do not rule out ths possibility,
because metastasizing tumours not caus
1ng ver damage could be present 12 the
hver without raismg the serum vitamn
By, Jevel
Hebrew University

Hadassah Medical School
Jderusalens Israel

263 Bertcher, R W, Meyer L M and
Cronkite, E P Serum Co*® vitapun
B, binding capacity i some hema
tologicdisorders Chin Research Proc
5 143 144 Aprdl 1957

It has been recently reported that the
range of Co® vitamun By, binding capacity
of normal human serum may be est
mated by incubating the radioactive vita
mm with serum and dialyzing agamst
runnng tap water for 48 hours This
binding capacity has been studred i van
ous hematologic disorders with the fo!

lowang results
Ten of 13 cases of chronic myelocyti
I showed an elevated binding ca

tiple and ext
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have typical permcious anemma excreted Merely increasmg greatly the mntake of

less thap 35 per cent and the Schilling test wvitamin B,, overcomes the block and re

ndicated apparently normal vitamun B, sults i some absorption However the

absorption One of 2 patients with total principle of regressing efficiency of vita

gastrectomy and 2 of 3 with sprue showed mm B,, absorption 1n the mtestine with

mmpared absorption One patient with increase of the mtake still apphes
galobl b, bined New York Medical College

degeneration normal gastric acidity and Flower and Fifth Avenne Hospitals

multiple diverttcula of the jejunum dem New York N'Y

onstrated markedly impaired absorption

which durmg A y 272 Halsted,J A ,Gasster M andDrenick

adminstration Terramycin fatted to pro- E J Absorption of radioactive vita

duce normal absorption 10 a patient with mun By, after total gastrectomy, New

pernmcious anemia England J Med. 251 161-168, July

29, 1954

Baltimore Md
Theabsorption of orally admumstered,
radioactive vitarmun By, was studied by

m SG‘ ::;:sa nsGu n }i Jl;: wBsZ’;g’l :;SOJID ::: using a scuntilation counter to determune
of vitamun By, m man Science 120 ats fecal excretion In 11 pormal persons
7495 Tuly 9" 1954 (m Correspon- excretion on the average was 33 per cent
dence) ’ ofa05meg dose 1n 3 patients with 1di0

pathic achlorhydna the average was 34

For the purpose of studying the ab per cent In 7 patients with permcrous
sorption of vitamun B,, folfowing paren anerma the average excretion was 93 per
teral and oral admmstration the authors cent1n 10 tests When ntrinsic factor was
used surface d with the test dose 1n 4 of
for the uptake of radicactive vitamun By, these patients fecal excretion was de
by the iver These studies demonstrated creased to an average of 38 per cent The
annverse relationship between the radio- g 1on1n 11 totally g
activity counts over the liver and the szed patients was 87 per cent 1n 16 tests
amounts of crystalline vitamin By, 2dded When a source of mtrnsic factor was ad
to the radioactive vitarun By 1ngested mmstered with the test dose an average

The ntestinal absorption of vitamn of only 20 per cent was excreted 1 14
By, under normal conditioas 1s appatently tests
controlled by a partial mucosal block Norneofthell gastrectonuzed patients
stmlar (o thit regulating mtestwal ron had macrocync anerma, but 9 had 1

cerved therapy to prevent it Howeser 10

were significantly underweight 7 had nor

mocytic anema and 10 had steatorshea
R 3

absorption  Thus partial mucosal block
changes to a complete or almost com
plete block 1n sprue and n perncious

anenua Tius 1s mdicated by decreased or 1y Y
absent hepatic uptake of orally admmis follows total gastrectomy are (1) Fewpa
tered vitamin By 0 these diseases In tients survive long enough for anemsa to
sprue the block cannot be corrected by develop (2) bwer stores of vitamun By
the addition of wtaasic factor because may be suffictent for several years (3) 10
the absorption mechamstm of the tates many operations considered tota} gas
tinal wall 1s mherently defective In per trectormes part of the cardia which se
nictous anemia however the block can cretes intrnsic factor remans and (4)
be converted ato a pacteal block by ad most patients recerve prophylactic antt
rmmystration of normal human gastnc anemyc therapy

juice or intripsic factor concentrate Los Angeles Calif
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several years (2) gastrectomy may have
been incomplete or (3) the patient may
have been given liver extract or vitamun
By, prophylactically Evidence indicates
that every patient who does survive long
enough without prophylactic therapy will
develop megaloblastic anemta tadistin
ble from

anemia A monthly mjection of 30 meg
of wvitamn By, to prevent ancmia 1s
recommended

creted 0 to 23 per cent when the vitamin
was given without intrinsic factor When
the same dose of the radloactive vitamn
was gives with Intrinsic factor, these pa
tients excreted from 31 to 30 per cent
{average 9 8 per cent) The 13 totally gas-
trectomzed subjects were entirely similar
to pernicious anemia patients in their in
ability to absorb vitanun By,

The author states that the unnary
radioactuvity test 13 useful In diagnosss of

The 3 patients with
ma showed high fecal excreuon of the
test dose of vitamin By, this did not
change with admustration of intninsic
factor Chlortetracycline or tetracycline
therapy however resulted in a significant
decrense n vitamin By, excretion (in
creased absorption) Bacteral compett
tion for vitamin By, may have been the

mnvolved in p g the
anemuz An injection of 30 meg of vita
mn By, once 2 month 1n such patients
d using
Veterans Adminlstration Center and
Unt erstty of California
School of Medictne
Los Angeles Calif

279 Schiling R.F Clatanoff, D V and

horst D R. Intrnsic factor studies
IO Further observations utilizing the
uninary radioactivity test 1n subjects
withachlorhydna pernicious anenua
oratotal gastrectomy J Lab & Chn
Med 45 926-934 June 1955

To test absorption of vitamin Bn Ihe
vitamn was
mouth to 97 subjects and followed by an
injection of
vitamin B,, measurements of unnary
radioactvity were then made
The 18 contro] subjects excreted from
710 22 per cent of the radioactivity 1n 24
hours(average 14.2 percent) In31achlor
hydric subjects with no tustory of pernu
€10us anermua excretion ranged from 22
1029 per cent (average 11 6 per cent) The
35 patients wath pernicious anemia ex

[16s51

ancrmia and in estimating ac
mty of intrinsic factor preparations

Unlversity of Wisconsin Medical Schoot
Madison Wis

280 Meyer L M Berin N I Jimunez

Casado M and Arkum S N Vita
mmn By, distribution determined by
surface body counting following par
enteral admunistration of Co* vita
mun B, Proc Soc Exper Biol &
Med 91 129 131 Jan 1956

Co* vitamun By, 1 meg was given
intramuscularly to 2 normal subjects and
to 12 patents with vanous diseases

1 + 4 ar
rhosis pernctous anemia Gaucher s dis-
ease lymphosarcoma or polycythema)
Radioactsvity was measured over several
body sites beginning 30 minutes after the
labeled vitamin By, was 1njected

No significant radioactivity following
Co® vitamin B, injection was found aver
theprecordium sacrum orthighs Radio-
activity was always detectable over the
Liver spleen and left kidney within 30
munutes after injection Levels were tugh
est over the liver Radioactvity disap~
peared from the site of mnjection within
three to four hours

Six subjects were given Co'® Cl, (radio-
active cobalt chlonde) intramusculatly
The pattern of absorption from the injec
ton site and the distnbution over tho
Liver spleen and kidney were entirely
different from those foltowing Co* vita
mun B,, admnsstration Thus 1n studies
with Co*® vitaria B,y 1t is probable that




the radi ty d rep
tamin B,y with Co® stilf attached
Goldwater Memorial Hospital

New York N ¥

Unirerslty of California
Berkeley Calif

Vi

i1 Unglaub, W G, Miller, 0 N and
Goldsmuth, G A Saturation studies
with vitarmn By, m human subjects
Federation Proc 15 374 March 1956

Normal subjects patients with mac-
rocytic anemia and a group of patients
with miscellaneous diseases were given
viammn By, 50 mcg intramuscularly
daly for 10 days followed by 1000 meg
daily for an additional 10 days After a
3 day nterval, a final test dose of 50 mcg
was ad Urinat of
the vitamin and concentrations of free
and bound vitarmn B;, 1 serum were
measured at suitable atervals There was
a significant increase 1n the concentration
of free and bound vitamin By, duning the
period of saturation 1n all subjects which
1n most instances was still present 3 days
after the saturation period In all patients
with pernicious anerua tested thus far
and 1n some patients with other types of
macrocyticanema the maxinum level of
bound vitamin By, was significantly less
than that attained 1 nonmal subjects or
1n patients with miscellaneous diseases
Duning the pertod of admunustration of 50
meg of the vitamunt urmary excreton m
creased progressively for the first 5 days
after which 1t was mawntamned at approx
mately a constant level in most subjects
Excretion varied widely among mdvidu
als and among groups at all levels of
saturation No correlation was observed
between urinary excretion of the vitamin
and concentration of free bound or total
vitamun B4 1n the serum

Tulane University
New Orleans La

32 Best W R Landmaner W A and
Lsmarzi, L R Time pattern of vita
min B,y Co*® urtnary excretion in man

283
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after oral adminstration and paren
teral flushing® Blood 11 352356
Apnl 1956

Serial unne coliections 1 8 patients
with pernscious anemma gnen 2 meg
Co* vitamun By, orally followed n two
hours by 1 000 mcg nonradioactnve par
enteral vitamun By, showed little radso-
activity When the same doses were re
peated with a potent oral dose of ntrinsic
factor concentrate peak excretion of ra
dicactvity nsually occurred between 6
and 12 hours after ingestion of radio
active vitamin B,,, sometimes even later
The excretion rate dropped refatively low
aftter 12 to 24 hours 1n most patients Sim
tlar curves were seen 1nt controls given no
mtrnsic factor Secondary peaks occa
stonally occurred
Universtty of Iiinols
College of Medictne and

Armaur Laboratorles
Chicago 1l

Mller A ,Corbus,H F andSullivan,
J F The plasma disappearance ex
cretion and tissue distnibution of 1n
travenous Cobalt® vitamun By, 1n nor
mal subjects with chronic myelogen
ous leuk ¥ Chn

35 724, June 1956 (tn Soc Proc)

After 4 meg of Co® vitamun B, was
1jected mtravenously 1nto normal sub
fects and leukemic patrents 1ts disappear
ance from the plasma tissue distnbution
and unnary and fecal excretton were de
termuned A rapid dechne an plasma ra
dioactwity occurred m pormal subjects
710 12 per cent of the dose remamed at 2
hours and 4 to 10 per cent at 24 hours
Urmne and stools contamed peglgible
amounts of radioactiity In 7 out of 8
p with myelog X
plasma radioactivity disappeared more
slowly 50 to 63 per cent of the dose re
maned at two hours and 38 to 44 per
cent at 24 hours After 24 hours the dis
appeararnce rate decreased (half ime of
five days) One patent 1 renussion from
chrome myelogenous Jeukemua 2 with
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tent mntrinsic factor concentrate the blood
or plasma radioactivity was within the
range found in the non pernictous anemia
patents

Minneapolts Minn

286 Pollycove, M and Apt L Absorp-

tion, ehmunation and excretion of
orally admumstered vitamun B;,
normal subjects and 1n patients with
permcious anemua, New England ¥
Med 255 207-212, Aug 2, 1956

Knowledge of the intestinal absorp
tion of vitamun By, 18 valuable 1n the diag
nosis of addisontan pernucious anemua in
patients with achlothydna who are re
cewving maintenance therapy with liver or
vitamun By, Such absorption may be
tested by measuring the hepatic uptake of
orally admmistered Co*® vitanun By,, or
118 excretion 1n unine or feces All three

hods wereused in 3 p anemia
patients and 10 3 normal subjects wath
fairly consistent results The advantages
of the three methods are discussed The
unnary excretion test 15 most rapid but
does not directly measure the amount of
vitarun absorbed The liver scntillation
count 15 the simplest eastest, and most
accurate but requires at least seven days
for completion The fecal excretion meth

11 the presence of pseudovitamn By, ot
5 6-dumethylbenzimidazole (a morety of
the cyanocobalamumn molecule) were stud
1ed in witro and also 1 6 patients who
lacked wntrmsic factor (pernicions anemra
4, subtotal gastrectomy 2}

Each patient recenved 1000 meg of
crystallme vitanun By subeutaneously two
hours after orally admunsstered doses of
normal human gastne ynce and 1 meg
Co®® vitanun B;, plus 50 meg vitanun
B,y 50mcg pseudovitarmin By or 5 meg
5 6-dimethylbenzimidazole Newtherpsen
dovitamun Bis nor 5 6-dumethylbenz

dazolebad any effector dcomp
tition with radioactive cyanocobalamm
for mechamusms affecting vitamun By
absorption

To test flushing action, 1000 mcg
doses of vitamm B,, and pseudovitamn
Bj; were admunistered subcutaneously
two hours after administration of ! meg
of oral Co" vitamin By, to 2 patents
with pernicrous anera and to 4 control
subjects The urime radioactwity was
markedly Jess when pseudovitamn By,
was used although 1t had some fushing
action

I vivo binding was studied mn 2 con
trol subjects Sumular amounts of vitamin
By, or pseudovitanun By were excreted
10 the unne 24 hours after intramuscular

od takes at least 10 days but provides a
direct measurement of the amount of
vitamin B,, excreted

Tufts College Medical School end

Bosiprs Feterons Administrarion Hospital
Boston Mass

287 Bunge, M B, Schloesser L L and

Schilling R F Intnnsic factor stud

fes IV Selective absorption and
binding of cyanocobalamn by gastric
Juice 1n the presence of excess psendo-

of 122mcg Ads g

vitamin By, pseudovitamun By of 56-
dimethylbenzimudazole showed that the
wt vitro binding of cyanocobalammn by
gastric Juice was a selective process with
a preference fot vitarun By, over pseudo-
vitanun By and 5 6-dimethylbenzimida
20le

The binding capacity of serum Wwas
not entwrely selecuve Both vitamu Bi
and pseudovitamun By reduced binding
of Co% vitamin By, by serum 5641
hylt dazole however did mot

vitarun By; or 5 6-di
azole J Lab & Clin Med 48 735
744, Nov 1956

The selective absorption and binding
of vitanun By, by gastric juice and serum

[1681]

have this effect

The authors conclude  The data are
10 accord with the hypothess that biad
ng of cyanocobalamun 15 pecessary for
Intrnsic factor activty but binding alone
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tent intrinsic factor concentrate the blood
or plasma radioactiity was within the
range found in the non permerous anemia
patents

Minneapolts Minn

286 Pollycove, M and Apt, L. Absorp-

tion, ebmunation and excretion of
orally adrmumstered vitamin B,,
normal subjects and 1n patients with
pernicrous anemia, New England J
Med 255 207212 Aug 2, 1956

Knowledge of the mntestmnal absorp
tion of vitamyn By, 15 valuable 1n the drag
nosis of addisonian pernicious anemia i
patients with achlorhydna who are re~
celving maintenance therapy with liver or
vitamun B,, Such absorption may be
tested by measuning the hepatie uptake of
orally adminustered Co* vitamun By, or
1ts excretion 1n unne or feces All three

hods were used in 3 per anemia
patents and 1 3 normal subjects with
fairly results The ad

of the three methods are discussed The
unnary excretion test 15 most rapid but
does not directly measure the amount of
vitarin absorbed The hver scmntdiation
count 1s the sumplest easiest and most
accurate but requires at least seven days
for completion The fecal excretion meth

in the presence of pseudoystammn By, or
5 6-dimethylbenziudazole (2 mosety of
the cyanocobalamun molecule) were stad
sed in vitro and also 1 6 patients who
Jacked intrinsicfactor (pernicious anema
4 subtotal gastrectomy, 2)

Each patrent recerved 1,000 meg of
crystaline vitamin By, subcutaneously two
hours after orally admunistered doses of
normal human gastnc jusce and 1 meg
Co® vitamm By plus S0 meg vitamun
By, 50mcg pscudovitamun By or Smicg
5 6.dimethylbenzimidazole Neitherpscu
dovitamun By, nor 5 6-dumethylbenzt

dazole had any effector showed comp
tition wath radioactive cyanocobalamn
for mechamens afecting vitemen Bo
absorption

To test flustung action 1000 meg
doses of vitarmun By, and pseudovitamin
By, were admumstered subcutaneously
two hours after admmustration of 1 meg
of oral Co* vitamn By, to 2 patients
with permicious anerma and to 4 control
subjects The unne radioactivity was
markedly less when pseudovitamin By
was used, althongh st had some flushing
action

I vivo binding was studied 1 2 con
trol subjects Sumular amounts of vitamun
Bys or pseudovitamun B,y were excreted
1n the unine 24 hours after mtramusculat

of 122meg Adi

od takes at least 10 days but provides a
direct measurement of the amount of
vitarmn By, excreted

Tufts College Medical School and

Boston Veterans Admintstration Hospital
Boston Mass

287 Bunge, M B, Schloesser L L and

Schiling, R F Intnnsic factor stud
jes IV Selective absorption and
binding of cyanocobalamin by gastric
juzce 1n the presence of excess pseudo-
vitamin By, or § 6-dimethylbenzimud
azole J Lab & Chin Med 48 735-
744, Nov 1956

The selectve absorption and binding
of vitamin By, by gastric juice and serum

[168]

vitamin By, pseudovitamn By or 5 6
dimethylbenzimidazole showed that the
i vitro binding of cyanocobalamunt by
gastric Juice was a selective process with
a preference for vitamn By, over pseudo-
vitamm By, and § 6-dnmclhylbenzmuda
zole

The bmding capacity of serum was
not entirely selective Both vitamun By
and pseudovitamun Byy reduced binding
of Co® vitamn B,, by serum 5,6t
methylbenzimudazole however, did oot
have this effect

The authors concjude *The data are
10 accord with the hypothesis that bind
1ng of cyanocobalamun 1s necessary for
wtnnsic factor actvity but binding alone
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A patient wath sut bined de physiol and that absorp-

&
generation and diabetes excreted only 03 uon from the sleum requires the presence
per cent of the mngested radioactive vita of intnnsie factor *

mm By, When the test was repeated with State University of New York College of Medicine
the addition of 100 mg of intnnsic fac Syracuse N ¥

tor excretion rose to 4 1 per cent With
witamin By, therapy, neurologic symp

toms cleared m fhree moaths 291 Miller, A ,Corbus H F andSullivan,

I F A modified unnary excretion

;'{;"',',f',’,ff; A;ar;c’lu;"m and test for measuring oralcobalts labeled
fanchester Royal Infieaar,
Manchester England 4 vitamin B, absorption and its apph

cation 1n certain disease states, Blood

290 Citnn Y, DeRosa, C and Halsted, 12 347.354, Apnil 1957

J A Locus of absorphion of vitamunt Factors mfuencing the results of the
By, Federation Proc 16 353, March urmary excreton test for oral vitamm
1957 B,, include the tune of the first flushing
dose the effect of the second flushing

In subjects with and without pernt dose, and the size of the oral dose A
cious anemia physiologic doses (05 modified test 15 prescited 1 which an
51g) Co¥By, was delivered by intestinal oral dose of 048 mcg of Co® vitamun
mtubation to vartous levels of the intes By 15 guven fo the fastng patient fol
tnal tract Using 2 flushing doses ab fowed by two fushing doses of 1 mg of
sorption was assessed by the urinary ex vitamin By, given intramuscularly 3 and
cretion test, urmne bemng collected for 48 24 hours later Urme 15 collected for two
nours Good reproductibiity 1n the same 24-hour periods and the radioactmiy 15

mdivsdual was demonstrated When
Co®B,, was delnered to the duodenum
of 5 normal subjcts from 156-39 5% Results of the Modified Test
was recovered In 4 recovery foll

measured

1 b elion
o was_ sigmificantly Diense patnts (ot

greater than after oral prnrs = YIS
After jejunal mstidfaton 123 22.3 and P‘;;'n;:mm Anomia H 110 1%
22 89, recovery, respectively occurred i Combined System Disease
3 subjects In 6 subjects the testdose de :"'['aﬂ’;";'ﬂlm"v“w'“‘! 3 21015%
livered to the lower deum resuited 1n nry Bacterial Infectian -
mymermedonaTies wims R, bl
232% respectively In 4 patients with Renal iseass 3 DNy
permicious anemia the test dose to which Terminal N 1; 132532
was added a potent intrinsic factor prep Misceltaneous Diseases
aration was delivered to the lower tleum
Sigmificant absorption occurred m all The modified test produces counting rates
Without added wtninsic factor no ab n normals which are far greater than
sorption was demonstrable Fourteen test those 1n patients with permcious aemta
doses alone with mtrisic factar ar thus sncreastng dlagnostic accuracy Ig
after Neomycmn sterilization wnstulled ate other disease states only patients gll
the sigmord of normal subjects and { sprue and a patient with exfoliative der
dose with mtnnsic factor nstiled 1nto matitis receiving cortisone had vahues
the transverse colon resulted 1 no ab clearly below the normal range
sorption These results suggest that the Results m patients with acute u;fe;
fower small mntestine but not the Jarge tion and severe uremia appear 1val
bowel, 15 capable of absorption of By defay in uninary excretion occurred 1 pa

11701



termune the vitamin By actialy 2 the
unne after pasal application
Notmal subjects and

Crystalline vitamun By crystals pro-
duced no fmitation of the nasal mucous

urine i Srndar g

ane In 1 patient gasal
o patients excrete viamun By in the polyps and hypertrophy of the mucous
par PP &id not wnpede
enteral imection The unnary vitamn By absorption of the vitamin
aruvity followsng Intranasal nstilation Hewry Ford Hospital
Detrots Mi b

of the vitamua suggests simular patterns
but smalter quantitres are excreted than
after parenteral admunustration of equal
amounts A permcioas apemua patient in
rlapse showsd a retculocytoss of 443
pes cent when 150 mep of erystalime
vitamm By was appled directly 1o the
mucous membrane of the nawl furbnate
bone A smple attempt to demonstrate
intramasal bindmg of vitarmn By, wath
nash] mucus wis unsvecessful Crystat
hine vitamun By $n salne sofution and as
crystals 13 raprdly absorbed and everefed
by the kadneys when apphied 10 the nasat
mUcosy

Bewry Ford Haspiial
Detratt Mick

2% Monto R. W and Howell J T
Urinary vitamin B, activity follow
ing Intranasal sdministration 3 Lab
& Clin.Med 45 474.477, March 1955

Oa sepante days nasal Instillauons
of 200 100 znd 50 mcg of crystalfine
viamn By 100 Scc sabine were given (o
2 normal subjects. fn pdditson 2 patients
with perucious anemix o relapse e~
ceived under diect abservauon, upon
he nasat mucosa 200 meg and 150 meg
espectively of sitamun By crystals Urine
speourens were collected for & two-hour
peniod before admunistration and at tne
five, and eizht hours afterward Assays
for vitamun B, acthviy utiized L. leich
mannit

1nthe sest pensod stgadficant amounts
of unnary vitamun B,y activity were de
tected which were proportonal to the
amouats gven orally Fhe urnary excre
tion patterns were sumifar to those ob-
aned by parenteral injection Appar
£0lly the tazmun §s absorbed directly by
he nasal mucasa

297

MICROBIOLOGICAL ASSAYS

Gregosy M E. The microbiologieal
assay of vitamin By, in the mitk of duf~
ferent animal species Brit T Nutef
tjon B 340-347, 1954

Colostrum of cow and goat and the
mulk of cow poat, sheep piz and rst as
welf as of humans were assayed for vita
min By, by theee dufecent organtsms with
the following resujts

Mean Values From 2 Assayz

Ochromonag

Lofeichmanall  £xch ool mathamensts
sy ny 3y

Spacies  {mtg/ml}y (mde/mi) {m{agimP}

200
Cow 23 13 23
Gost a8 I 08
Worman 02 02 ez
Sow o9 00 o0
Rat 98 133 17
i we §2 103
Cofastrum

Caw 3 12 40
Gast i3} 82 83

298

{173}

Varous methods for preparing the milk
sumples for assay were compared The
vitazua By, actvity of the mulks was du¢
adymost eatisely 0 cyanocobalaonn Jnall
mulk tested the cyanocobalamin was pres
ent in bound form

Haenetl H  The evaluation of the
Euglena test {assay of vitamla By
with the ald of ultra sound Natur
wisy 41 143-144 1954

‘FThe evaluation of the Fuglena test by
means of turbidimetry was pot feaxble
because the organmsms are 1oo large (SO



294 Rosenblum, C Davis,

vals up 10 one week Plasma gave shightly
higher counts

In control patsents gven the smaller
dose, measurable actvity appeared 1n
mostat4 hours reached apeakat8to2
hours and thereafter slowly declined
with signuficant actity persistimg even
after a week This absorption curve dif
fered from the early nse observed by
others after massive ora doses of vita
min By, indicating a different mode of
absorption Ttalso dffered from the rapid
disappearance after Parentera) adimuns-
tration previously reported The patrents
Wwith pernicious anemia showed ne tadro-
actty, or only traces, unlesy ntonste
factor concentrate was gven, counts
were then within pormal range Results
were sunilar when the larger dose was
used except that the counts were tugher

Theabove method way compared with
8 modified Schulling test 1 17 controf
subjects, and 1n 7 patients with Ppemicious
anemua with and without the use of 1n
trnsic factor In the Schulling test, 1 000
meg of vitamun By, was gven watramus
cularly 24 hours after the ora test dose of
046 meg of Co™ vitamun By A correla
tion was found between u radio-
actity and the plasma or blood activity
Duplicate tests on § control subjects re
vealed good reproducibility 1n the tests,
the repeated plasma values correlated o
Iittle better than the duplicate unnary ex
cretion percentages

Untversity of Minnesota
Medical School and
Veterans Adinist ation Eospitar
Minneapolly Minn

R L and
Chow, B F Comparative absorp
tion of vitanun B,, analogues by nor-

mal b IO 5,6-Dick
2 , 5 6-desduneth .
zole and S hydr, Xy d:

Jects Doses of | §4 gng 2 weg of
labeled, S,chhlorobenmmxdazolc anal
ogue (DcBa), 5 Gdesdunezhylbcnum;da
20le anslogus (ontss) and S hydeary
benzimidazole analogue (Bernhauer s
Factor ID) were given Two hours later
1mg of unlabeled denvatiye was mnjected
and unnary excretion was measused at 4
hours and 1n some cases at 48 and 72
hours after dauly flushing doses
Slow eltmmation was not a factor, as
one and three-day excretion values did
not differ greatly None of the analogues
were absorbed to the extent that cyano.
cobalamun s Desdimethyl and hydrowy
benzimidazole were absorbed 1o only a
shght extent the lateer being absorbed
the least The absorption of the dichloro-
bennmdazole analogue was approx:
mately one half that of cyanocobalamm
Clearly, factors other than the Cysno
group affect oral absorption, since all
thre¢ analogues contain cyanide com
plexes  Of these pepa wath ats 2 sym
metncally distributed chlonwe atoms
evinces the greatest absorptzon tendency
Oae 15, accordingly tempted to suggest
that the 5,6 disubstitution 1s a favorable
figuration, and that the difference be
tween pCBA and cyanocobalarmn hes 1m
preference of the human organam for
methyl rather than chloro groups
Herck Starp & Dotme
Research Laboratories
Rahway N J
Jokns Hopklns Universtty and
Veterans Admintstratlon Hospital
Baltimore Md

295 Monto, R. W and Howell J T
Absorption and excretion of crystal
line vitamin B,, when apphed to the
nasal mycosa Chn Research Proc.
2 5556 Apnd 1954 |

0t repotts on inhalation or ndsa
Eme . 01}" vitamun By, for pernicrous

an
alogues, Proc Soc Exper Biol &
Med 95 30-32, May 1957

The absorption of vitarmn By, anal
Ogues was studied 1 normal human sub

anemua suggest that contact with mmﬂsll:
factor 15 not a prerequisite for the a
sorption of vitamum B,, through the nosf
piratory mucous membrane In vxewd
these observations it is pertment to de

{172]
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10 60 mucrons) for this techme Whenex 301 Grossowsez N, Aronoviteh, I and
posed to ultra sound for one rnute the Rachml M D of
orgamsms are broken down into particles vitanun B, 1 human serum by a
averaging 3 to 6 microns which brings mutant of Eschenichia coli, Proc Soc.
them nto the range of turbidimetric Exper Biol & Med 87 513 514, Dec
measurements 1954
Anstalt filr Vitaminforschung The vitarnin B,y 10 human serum was
Potedam Relbricke Germany assayed by use of " mutant of Exck ol
The assay method s accurate and
stmple requiring only 40 to 48 hours
The wvitamm By, content of sera of
healthy subjects ranged from 200 to 1,000

299 Wolff, R and Dubost, S Fixation
of vitamun B,, by Lactobaciilus leich-
mannu and its application to the de-
termunation of bound witarmn By, 1n MCg per oc, 1 cIous anema pa
organ estracts Bioclum Biophys tients 1t ranged from 50 to 130 meg
Acta 14 576-577, Aug 1954 per c¢

Bound vitamun By, may be determmed ﬁ;f;.’;,ﬂa"ﬁ'},’if,'zsw
m a nuxture containng both the bound Jerusalem Iseoel
and free form treatment with L leich-
manni; elunnates the free vitamin

Untverstty of Nancy
Nancy France

302 Ostergaasd Knstensen, H P Inves
tigations 1nto the Euglena graals
method for quantitative assay of ita
min B, Acta physiol Scandav 3
232 237, 1955

300 Bandeln, F J and Tuschhoff, § V
biol Author s summary  Using Ress s

The 1 deter of

vitanun By, utihzing a mutant stram
of Eschenchia coli,J Am Pharm A
43 474-477, Aug 1954

A turbidimetnic method for the assay

of vitamin B;, utiizing a mutant stramn of

LEscherichua coli 1s described The growth
P curve 1s reproducible within
satisfactory lumuts Methionine 1nterferes
only when present i amounts 70000
times that of the vatamm By, The recov
ery of cyanocobalamin added to varous
Tver extracts ranges from 96 to 106 per
cent Determinations carned out on a
d

modification of Hutner s method for
quantitative determunation of vitamin B
with Euglena gracths var bacllaris &
periments were carried out which showed
that the supernatant from 2 centrifuged
wigarously growing Euglens culture con
tams a thermolabule factor which has @
growth mhibiting effect on Euglead cells
when they are transferred to 3 freshly
prepared medm contaung vitastua Bll,h
Denstty and umformty of grov!
1a the tubes moculated are wcreased by
washing and diluting the Euglena culture
used for mnoculation The sensitivsty and

numbet of my Iver and d
liver extracts indicate that the £ colt
mutant method gives results which are
comparable to those obtained with the
official Lactobacillus leichmanmi meth
od

It 15 stated that when methionine 1n
terference can be avoided this turbidy

303 Biological and mucrobsologn

the y of the method are thereby
snereased

Untrersity of Copenhagen

Copenkagen Denmark

cal meth

ods of estimating vatammn B,y Nature

176 384-385, Aug 27, 1955

metric method may have t
value because of 1ts stmplicity and speed

Flint Eaton & Compony
Decatur 1!
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of papers were sead at d
canference on assay of vitamun Bz It wgs
stated that the L lactis assay has Iargely



been superscded by improved micro
brologreal techmques which employ sev
eral orgtmsms Complicating (actars in
such assays include the presence of ma
tenals closely related to vitammn By

Assay with L Jeichmanan was de
scribed and 3t was stated that probably
the best method of measuring setum vita
min By, Jevels 1s o use both this orginism
and Euglena gracily Euglena pravides &
highly sensitive method which in serum
15 specific for vitamun By,

The problems of using L. Jeschmannil
and Ochromonas malthamensis for assay
of sitamn By a0 ammal foodstuffs were
atso discussed The £ Jelchmanrid assay

Yapp! Mk

ey

Inassay of vitammin By 1o mulk Ockro-
monas malhamensls Esch colt and L
leichmannts pive closcly simlar results
but the fatter 15 preferred because 1 pro
vides a simpler method

304 Berman D Yacowitz H and Wesser
H H A dfferential micrabialogical
assay for vitamin B, and pseudo-
vitamin B;, Appl Microbol 4 49
52,¥an 1956

The method employs o differentsal
assay using L. leichmanmi 7830 and L
aewdophilus 832 as the test organisms
Onla State Lat evsiry

lumbus Ohto

05 Willams W L Suffey V and Jukes
T H Microbiological and chick as
say of vitamun By, activity in feed sup
plements and other natural products

Agr & Food Chem 4 364-367, Apni
1956

Recent modifications and improve
ments of the Ochromonas and Esch coll
methods as well as the detads of a chick
growth method for defermung vitamun
B,y are presented Certun fermentation
materials contain substances which in
hubit chick growth so that the chick assay
method cannot be used n such cases

Ame deom Cronamid Companp
Pearl River NY

306 Stapert E M, Goff T W and Stub.

berfield, I, A vitanun B, binding
substance obtaned from L leich
mannif 7830, F Am Pharm A (Sci
ent £d 145 309 311 May 1956

A substance which binds vitamun B,y
was obtaned from the L lecchmannii
783G organtsm and the U S P medwm 1n
which this organism was cultured  This
substance snlubits the growth of L, feich
manni 7830

The Upj hn Company
Xolama o0 Mich

307 Robmson ¥ A Fitzgerald M E

H and Gnmshaw J I The micro-
biological assay of vitamun By it iver
extracts I Experimental design and
problems of vabidity J Pharm Phar
macol 8 635-647, Sept 1956
Expenymental methods are given for
the assay of cobalamuns in hver extracts
usmng plate and tube assay methods with
B coliNCTC 8134 and L leichmanni!
NCTD 7854 as test organisms

Allen & Handurye Lid
England

GENERAL

VITAMIN B,, CONTENT,
ACTIVITY
308 Roseatha? H L and Brown C L,

I+ Vitamun B, actwity of p!asr:la
and whole blood from various &

{175}

mals Proc Soc Exper Biol & Med.
86 117 120 May 1956

Authors summary  Vitanun B, ac
tivity of whole blood and plismx from
the human dog calf rabbur, chicken and
alhgator was studied before and afer



alkaline hydrolysis The data show a wide
vanation of blood and plasma vitamn
B,, content between the different species
Inmammals, the vitaminis almost equally
distnbuted between the erythrocytes and
plasma In chuicken and aligator, the ma
Jor portion of the vitamin activity 1s asso
cated with the nucleated erythrocyte

Tulane Unlversity School of Medictne
New Otlesns La

309 Robinson, F A, Fitzgerald, M E

H, Fehr, K and Grimshaw, J ¥
Vitamin By, in crude Liver extracts,
Nature 174 558-559, Sept 18, 1954

Crude liver extracts contasn a vitamn
By, binding substance and the vitamun By,
13 partly present i bound form, how
ever, binding 1s not due to the formation
of a complex with a protemn The con
clusion of other imvestigators that 1
Liver concentrates, cyanocobalamin usu
ally accounts for only a small fraction of
total cobalamins 15 confirmed

Allen & Hanburys Lid
London England

310, Hartman A M, Dryden, L. P and

Riedel G H Vitamun By, content of
milk and milk products as detetrmned
by rat assay, I Nutntion 59 77-88,
May 1956

A vitamn Bj, assay method using
growth of the depleted normal rat as the
cnterion of potency has been descnbed
and utihzed to assay mulk and mulk prod
ucts The average vitamn B,, content of
10 lots of raw whole mulk was found to
be 71 meg per hter Nesther pasteuriza
tion of mutk nor us storage at 0 C for
three days had any effect on ts vitamun
B, potency

U S Department of Agriculture
Beltsville Md

STABILITY STUDIES

311 Bartiluces, A andFoss,N E Cyano

cobalamun (vitamun B;;) I A study
of the stability of cyanocobalamin

and ascorbic acid in higud formula
tions,J Am Pharm A (Saent Eq)
43 159 162, March 1954

Authors summary ‘The optmum
PH for stability of ascorbic acid 1 sof
tion was found to be above 6 0 but below
7 0 Theoptimum pH for cyanocobalamn
13 between 4 5 and 50 ‘The most favor
able pH for a muxture of cyanocobalammn
and ascorbie acid appears to be between
60and70

* Ascorbic acid was found to be most
stable 1n high concentrations of propy
lene glycol with distilled water glycenn
or Sorbo and a muxture of glycenn and
Sorbo Cyanocobalarmn was found to be
stable 1 a wide vanety of vehucles Tthas
questionable stability m fugh concentra
tions of propylene glycol and 1n vehicles
containing glucose A vehicle composed
of equal parts of propylene glycol and
glycenn afforded maximum stability con
ditions for a muxture of cyanocobalamin
and ascorbic acd There was about 80
per cent retention of cyanocobalamin
and 85 per cent retention of ascorbic acid
1n this vehicle after six months storage
at 40 degrees There was no loss of cyano-
cobalamin and about 10 per cent loss of
ascorbic acid on storage for six morths
at room temperature

“ It 18 suggested that the decompost
tion products of ascorbic acid play an
smportant part m the decompostion of
cyanocobalamm Investigations are con
tinuing on vanous phases of this prob-
fem, and 1t 15 expected that the sesults
will be published
University of Maryland

School of Pharmacy
Balilmore Md

312 Blitz M, Eigen, E and Gunsberg B
Vitamin B,y studies—the nstability
of vitamun B,, in the presence of thia
mine and nacmamide J Am FPharm
A (Scient Ed )43 651653 Nov 1954

Authors summary  Vitamun By 1S
not stable in a B-complex solutron at pH

[176]



4 .

de alone or tn with

425 contaiming thiamune and
1de amonyg its constituents
Oudation appears not to be a factor
in the decomposition of vitamin B, 1n
the B-complex solution
Large losses of vitamin B,y were

10mg percc of macinanude Decompo-
siion of crystalline vitamn B,y in aque
©Ous solution was increased appreciably in
the presence of thiamune or thiamme de
composition products at elevated tem

found to be a function of the
tion of both thranune and niacinamide n
the solution

313 Shenoy, k.G andRamasarma G B

Iron as a stabilizer of vitamin B,
activity in liver extracts and the na
ture of socalled alkali-stable factor
Arch Biochem & Blophys 55 293
295 March 1955

The fact that vitamun By, is more ther
mostable in Liver Concentrate NF IX
than 1n Liver Fraction 1 NF IX is due
to the 1ron conteat of the former The
witamun By, content of Liver Fraction 1
NF IX 1s destroyed by heating but
added vitamin B,y can be protected by
eddition of FeCl,

Raptakor Brett & Co
Bombay Indla

314 Macek, T J and Feller, B A A

note on stability of the B vitamins in
solutions—crystalhne vitamin By, J
Am Pharm A. (Scient Ed) 44 254
April 1955

It1x possible to prepare aqueous solu
tions of the B vitamins 1 which erystal
Line vitamun B, fs stable for prolonged
peniods of tiume at normal storage tem
peratures

Merck & Co Inc
Rakway N J

315 Feller B A andMacek T J  Effect

of thiamine hydrochloride on the sta
bility of solutions of crystalline vita
ma B, J Am Pharm A (Scient
Ed) 44 6624665 Nov 1955

Authors summary At soom tem
perature crystaline vitamm By, was found
10 be stable 1n aqueous solutions at pH 4
containing 10 mg percc of thiamune hy

[177]

7 At elevated temp the
thiazole moiety of the thramne molecule
decomposes crystalline vitamin By, in
aqueous solutions adjusted to pH4 Data
are given to show that crystalline vitamin
By, fs stable in B vitanun sofutions at pH
30 and 4 5 for long peniods of tme at

when

these are heated at 120 degrees

Merek & Co_Inc
Rahway N J

316 DeMerre L J and Wilson C  Pho-

tolysis of vitamin B;; J Am Pharm
A (Saent Ed) 45 129 134 March
1956

Losses of vitamm B,y caused by ex
Posure to various light sources are as fol
lows sunlight (8 000 foot-candles) 10
Per cent per half hour artificeal ight
(14 000 foot-candles) about 12 per cent
per half hour Effect of ultraviolet light 13
surular to that of sunlight with mono-
chromatic light photolysis 13 higher 1n
the short wave range Red hight causes no
destruction

Medical Laboratorles
Arimy Chemical Center Md

317 Garrett, E R. Prediction of stability

In pharmaceutical preparations IT
Vitamun stability in hquid multvita
min preparations J Am Pharm A
(Scient Ed )45 171 178 March 1956

The rates of thermal degradation of
ascorbic actd witamun By folc zad
vitamin A d pentothenyl alcohol, and
thiamne hydrochlonde 1 2 hiquid multi
vitamun preparation have been studied at
elevated temperatures and the orders of
degradation determmed Stability of vita

min p at room 1p
was predicted by work performed 1n a
ly brief tume and pred con



firmed wathin the estimated error by room
temperature shelf stability studes

The Upjohn Company
Kalama oo Mick

318 Garrett, E R Prediction of stability

1n pharmaceutical preparations III
Comparison of vitamun stabibties in

o Ll
F
(crystalline vitamin B,,) was shown to be
markedly more stable than cyanide free
By, analogs 1n ascorbate solutions Vita
min By, concentrates contamning mustures
of balamun and noncy log
were found to be less stable mn ascorbate
solution than concentrates contaiung cy

mult 101
J Am Pharm A (Scient Ed) 45
470-473, July 1956

The rates of thermal degradation at
elevated temperatures and heats of activa
tionof vitammBy, d pantothenylaleohol
and thamine hydrochlonde in a new
hiquid vitamin preparation have been de
termmed Proof of the vahidity of a pre
dictive method for room temperature
stability 1s grven and possible linutations
are discussed

The Upjohn Company
Katamazoo Mick

319 Hutchins H H Cravioto, P J and

Macek, T J A companson of the
stability of cyanocobalamun and 1ts
analogs 1n ascorbate solution, J Am
Pharm A (Scient Ed) 45 806-808,
Dec 1956

Synopsis  The stabiity of exght vita
mun By, products mn 1 per cent ascorbic
acd solution 1 1 molar acetate buffer at
pH 4 0 has been studied durng storage at

11781

ly The stability
of vitamun By, concentrates thus appears
to be related directly to the concentra
tion of cyanocobalamun present 1 the
concentrate
Merck: Sharp &

Dohme Reszarck Laboratotles
Ratway NJ

320 Bltz M, Egen,E and Gunsberg, E

Studies relating to the stability of
vitamin B, 1n B-complex myjectable
solutions J Am Pharm A (Scient
Ed )45 803 806 Dec 1956

Synopsis  Room temperature stor
age studies of various commerial B
complex mnjectables demonstrate the 11
stability of vitamn By, 1n these products
Expenimental data are presented to show
that vitammn By, 15 unstable 1n the pres
ence of thiamine and mactnamude at
concentrations from 25 mg to 100 mg
percc of each component 1n soluttons at
pH 425 but 1s relatively stable at lower
concentrations The mechamsm of this
decomposition 1s discussed



INDE\ OF SUBJECTS

A ARSIRACT
Abscess, corneal A3
Absorpion of vitamin B
{se¢ als> Excretion o witamin B )
in kchlothydna 270 272,279
angh 2
Maod or plasma fevels ay médugtionof 293
i1 diabetic rettnopathy 240
inelerly 195 196 20t 208
and exeretion 266296
lollowtng gastrectoyy B3 B3 90-9) 93

101 119 123 124 267 270 272,213

N 273 275 3%
m bepaytls 210
in Senay s 97 101
w13 I estinal anomabies or discase 96-101

70 278

intestinal bacteria effects on - 96 100 2.4
278 28
Intesunat site of 290
following large oral doses 2350
in hiver disease 66 270
methods of measuning 120

Inmyxedema with megaloblasuc enemua 216
following nasal edmin stration 13
2938 296

in normal individuals 133 *67 270 272
279 279 B4 283 289 293
pematla effect on 53
in pernicious antrma 28 103 ti1 2
135-117 170 287 269-212 275 279
284-286 290-193 295 296
wath intnnye factor 14 103 111 113
T15-117 120 269 273 212 275 279
284 285 290 29> 293
In pregnancy (womea rats) 20 269
selectuve in presenee of
pscudovitamun B 287
Ia sprue 101 103 403 433 320
270 271 275 29)
101 103 113
0 274
in steatorrhea 98 269 284
inubacute combrasd degencrauon 270 289
Actilorhydna dulerentiation from
achyha gastnea. 2
2nd gasic puice binding power 12 196
1n macrocyilc or megaloblastc ancmia | 44
accompanying Ronanesuc neuropathy 63 63
n permacious anema 50 15 18 &5
iamin B, absorption i 270 272 379 288
Achylia gestaica and gastss., canees 92
n perucious anemtd
17 hydroxycarticosterod
metabolis in 38
in subacute combined degencraion 5t
Acne vulgans

with Intrinyc factor

ABSTRACT
Activgty of vitamin By
1 blood or plasma 259 308
{see also Serum Jevels of vitamin B )
Adrenal gland atrophy following thioursail
and tamin B, 2dmuntstration {rats) 193
hyperfunchon relation to comphications
of diabetes mellitoy 2
Aged gastnc yuice binding
power in 112 195 196
nutntion in 195-205
vitamin B , absorpionn 193 196 201 203
serum fevels in 195 397 202-208
Aloholintovicaion vitamun B o effecton

Siver changes in (raty) 13
Al~ohohsn, delissum of 75 72
newrnus of 65 71 141
Allesgy drug 18

Alpha globulin binding of
wviiamun B in scrum

Amenorshes i vegans

Amino acd metabolism
witamin B, effectson 229 230 232 233

249 252 264
47

Amao-aciduna in pernicious anemia n
Amyoton:a 7
Anajogs of witamun B
absorption and excreton of 253
stability in ascorbate soluton 119

Anastomosis intestrmal and
anemis 96 97 99 100
vitamun B ¢ serum levels in 251
nenud 151
addisoman, diagnosis treatment end
analytical studies 1-41
(for detatled listing
gee Pernicious anemia)
Dulantin induced
dimosphic of pregaancy 5s
1ron deficiency 17 55 5561 87 88 95
{for detailed ksting
see Tran deficiency anemua}
macrocytic (megatoblastic) 1-38
following gastrectomy
gastroenterostomy 9 29 8S 8795
267 263 272 275 278
{ree also Gastrectomy or
Gastroenterostomy)
of jofancy
wath intestoal snomaltes
and myaedema 06
nutntionat 3 § 7 4247 109 251 237 238
(for more detailed bstiog
see Nulnfional macrocyuc anemia)
permicious dragnosts breatment, and
analytical studies 141
{for detaled bsung
a¢e Pernicious anermia)

Al

37 38 109
96-100



Anemua megaloblastic (Cont’d)  AssTRACT
of pregnancy 2 A8-56 251,269
(for defailed listing, see Pregnancy
macrocytic anenna of)
of sprue 26 104
{see also Spruc)
Anomalies intestinal anemua with 96100
vitamun By, fecal excretion with 270 278
Anorexia in chuldren 160, 161 165, 166 173
175 1758

Antib fsprueor
effects on vitamin By, absorption with
ntestipal anomalies 97 100 270 278

1 PErMCIOUS anemua 270
and vitarmun By, efects on nitrogen
balance 1n infants
growth effects
1n chuldren 166 176 177 228
18 rats 79
hematologrc effects in children 174
Appetite effects of vitamin B,y
1 children 160 161 165 166 173
175 178 214
1n hver discase 33
Artenosclerosis body distnibutton of
vitamin By, 10 280
Arthritis osteo 245 246
rheumatoid 266 280
h thy diabetic offect 76

Arthrosis ]umbosacral or po]yv:ncbml

dia
Ascorbic aqd deﬁcx:ncy vitamun By, serum
Ievels 1n {(monkeys) 255
solutions stability of vitanun B 10 311, 319
stability mn hquid formulations with

vitanun Byy 311
Assay for intninsic factor by
* vitamun By,
unipary excretion 110 117 118
120 121

mucrobiologic of vitamin B,y 297-307

(see also Microbrologic assay of

vitamn By,
Atrophy adrena! following thiouraci!
and vitamun By, (in rats)
gastric following partral gas:rectomy 91
10 PErRUCIONS AneNUR 5, 21
optic, with vitamun B,, deficiency 65
Aureomycmn, effect on absorption of
vitama By, with intestinal
anomalies 98, 100 270
effect on excretion of vitamun By
with intestinal anomalies
growth effects
hematologic effects
effect on serum levels of vitamun By
1n vegetanans 260

278
176 177
174

Bactena effects on vitamn B,
absorption 26 100 274 278 284
B col (see Esch col)

Anstract
Blood or plasma vitanun B, activity
1n Varions species 259 308
(see also Serum levels of vitamin B,
Bone marrow changes
1n permcious anema
1 sprue
Brain lesions 1 vitamun B,, defiaiency [

337394
N

H
Carbohydrate metabolism vitamin
effecton 73 212 225 226 223 235
in drabetes K]
Caranoma gastric and achylia gastnca 92
gastrectomy for effects’of 87 %0
m pernictols anema 4,12 16 92
liver vitamun By, hepatic uptake s 126

prostatic anemua with 4
Cardiac disease therapeutic diet 1n 198
vitagun By fecal excretion m 266
Cardiovascular disease 1n children 161
Cerebral edema and hemorrbage 70
signs of vitamin B, deficiency 65

Chlortetracyclne (see Aureomycsn)
Currhosis

vitamun By, 1o body distnbution 280
fecal excretion 266
hepatic uptake 126 280

plasma or serum Jevels 102, 261 262
alcoholic (meec s} curhosis 125 127
biliary cirrhosts 1251

hepatic crthoss 130 254
portal eirrhosis 128
postoecrotic cirrhos:s 125

Citrovorum factor (CF} 1n megaloblastic
anemua therapy 84
metaboli¢ relation to vitamun By

folic acid (chicks) 216
Co® half Life of 115 213
Co * vitanup Bu

(see Radioactive vitarmn Byg)
Cobalamin metabohism 1n muitiple

sclerosis 69
Coenzyme A biver conceptrason

m vitamn By defictency

(chucks rats) 221 222
Cold stress and vitamun B, (rats) 142
Colitis vitapun By, serum levels m 102

Colostrum vitamun By, content 1a humans 164
18 various species 297
Coma hepatic vitamin By
serum Jevels :

Combined system disea:
{(see Subacute combmed degenemuon)
Cornea abscess of “
dystropluc condttions of 2 3
lesions of (rabbits} 24
Cortisone effects counteracted by

125 127

vitamin By s
glomerular lestons (rabbrts) 14

{180]



Cottisonc effects (Cont d) ABSTRACT
glycosuna and hyperglycernia 242
protemn catabolism (rats) 227

therapy in refractory macrocyticanemua 8

Creunismand low vitamin B y serum levels 211

Cyznude blood levels in multiple sclerosis 69

Deficiency of itamin B (see also An:rma)
240

in duabetie rettnopathy 241
effect on protoporphyrin in erythrocytes

(sheep) 191
in cldert 199 205
and fohc acid witamn B, serum fevely

1n (monkeys) 255
in fafante 162
and lactation (hutans rats) 164 1%0
neerologic manufestations of 62-65

(see also Subacute combined
degeneration)}
palhzlogu: effects on embryo

185 192

on growth (ammals) 179 180 183
1%0 228

on liver (rats) 136 137

on reproduction (rats) 181 182 186
187 1%0

on reproductive organs (rats) 182 184

on thyroid glang (rats chucks) 182 192

11 vegetanans 46 47 167 284
Delinum tremens nan
Dementia fo vitamin B deficiency 65
Dermatiss, contact 151
medicamentosa 151
sebortheic 147 148
Dermatology witamuns in 147-159

Desoxyribonuclerc aad (DNA) in hiver
duning vitamun B, or nboflavin

defaency (ammals) 137 223 231
10 martow in megaloblastic anemia 37
¥itamin B, in synthesis of 341

Duabetes mellitus (see alro Drabetic retinius
;eunop)a(hy and Kimmelstie] Wilson
esio:
arthropathy of feet in 76
neuropathy of 73-17 141
witamn B in effect on glucose tolerance 203

effect on insulin requirement 238 242
with folic acid and ealcum
Ppantothenate 238
serum levels 242
unnary excretion 239 240
Duabetic retinutes petinopathy 39-242
and Kammelstiel Wilson lesions 239 241
witanun B , absorption 1n
deficency in 240 241
seum lcv:ls m 242
cretion of 239 240
D:el(:) deﬁcxenl m pathog:nesls of
mncroqmc {megatoblastu

<)
anemia | 4247 51-53 55 56 58 258

AnstRACY
high fat or proten cffect on vitamn B 4
deficiency (chicks) 1
therapeutic 140 141 198 199
Dimorphic anemia of pregnancy 55
Diverticulonis and megaloblastic anemua 98

Drug reaction 151
Dysphasia in vitamin B deficiency 65
Dystrophy corneal 2:

44
ininfants duc to vitamin B, deficiency 162

E
Eczema 151
Electrophoresis of vitamun B and gastnc
Juice 1n identification of intrnsic
factor
En-cphalomyehitis kil
Endocrine disturbances 235-238
Enterocohitis vitamin B serum levelsan 102
Epilepsy with vitamin By deficiency 65
Erythrocyte(s) concentration of
protoporphynnin during vitamin B -
deficiency (sheep) 191
destruction in permicious anemia 36 39
effect of vitamin B on ribose formation
1 {rats} 226
Erythroderma desquamativum 156
Esch coli assay of vitamn B,

11 colostrum or milk 297 303
1n feed supplements 305
in liver extracts 307
in serum 262, 301
turbidimetric method 300

Euglena gracilig assay of vnamm B, 302
evaluation of by ultrasow
1n serum 2 245 254 256 257 303
Excretion of vitamin B 1 (see also
Absorption of vitamun B )
absorption and
analo;
fecal m achlorhydna
1 cardiac disease
1n crrrhosis 266
in gastrectomuzed patients 85 87 267
269 270 272 278
270

266-296
270 272 286
266

in hepatitis (viral)

with 1ntestinal anomalics and
megaloblastic anema 270 278

1 leukema (chrome myclog:nous) 283

in liver discase 270
in myasthensa gravis 66
in normal subjects 111 266 267 269 270

272,276 283

in pernicious anema 85 111 115 120
266 267 269 270 272 276 286
in pregnancy with megaloblastic

anemia
1n theumatord arthrtis 266
in spruc 270
in steatoryl 269
in zhrombocytopemc purpura 276

rivt 1



2xcretion of Vitapun B, (Contd)  AssTRACT

uninary in achlorhydna 279 286
1n bactenal mfection 291
m children with setarded growth 169
1n drabetes mellitus 239 240
following gastrectomy 250 279
after huistamme stimulation 205
after nsulint anjections (rats) 235
1 mntansic factor assay 118 147 118

120 121 277
1n Jeukema {chronic) 261 283
1n liver disease 129
after liver extract admunistration 265
n myxedema 236

1 normal subgects 110 247-249 261 265
279 281 283 288-293, 295 296
following nasal application 296
1 pernicious anemia 14 103 110 121
248 250 279 281 282 286 288

250-293
following nasal application 295 296
m poeumoma 129
n pregnan: 210
1o renal disease 120 288 291 292
m sprue 103 231

1n subacute combmed
degeneration 289 291

F

Fat metabolism vitarmun By and 212,228

(see also Liptd metabolism)
Folic acid absorption in megaloblastic

Bnemas
1n blood and urme dunng pregnancy 210
deficrency 3 12 42 48 50, 52-56

vitamm B » serum levels i (monkeys) 255
effect on vitamun By, serum levels
pernicious anenua 2.
metabohsm ascorbic acid effects on 5

vitanun Bi. effects on 3212 216
7 effect of tn

anemia 5 12 44 256
mn vegetarian diet 284

therapy n macrocytic (megaloblastic)
anemias 3689
nutritronal 6 42 44 45 258
of pregnancy 2 48-5] 53-55

of sprue
and vitama B in drabetes mellitus 238
1m nuclewc acid synthests 3,537
1n pernicious anenma therapy 20
m transmethylation 219
G

Gastrectomy 85-95

1ron deficiency anemua following 87, 88 95
macrocytic (megaloblastic) anemua

following ~ 9 29 85 87-95 267 268

272 275 278

nonanenuc deuropathy following 62

nutntion followmg 86

AsstRact

vitamn By absorption following 85 §7
90-93 95 101 119 123 124 267

270 272 275 278 219 284

effect of intrinsic factoron 85 91 93
116 119 123 124 27* 275

excretion following fecal 85 87,267

269 270 272 278

urtnary 250 279

hepatc uptake following 16 268 275

serum levels following 90 250 251
Gastric atrophy following partial

gastrectomy S1

10 pernicious anema 16 21

Gastric jmce binding power

0 elderly 112 195 196

0 perniclous anenia 12 119

electrophoresis of 108

normal binding of vitamun B, 1n
presence of pseudovitanun B or
5 6-dimethyibenzinudazole 287
effects on vitarun B absorption 1
gastrectonuzed patients 267 2718
1n pernicious anemsa 110 113 267 217716

Gastroenterostomy megaloblastic anemta
following 991

Gaucher s disease body distribution of
vitamun By i

Glossttis 1n pernictous anemsa 13

Glossopharyngeal neuralgia kil

Growth effects of vitanun By .
1n ammals 179 180 183 190 2°8

and antibiotics on children 166 176 177 278
10 malnourished or underwerght

cluldren  160-163 166 168 170 17°

173 175-177 178 214 228

1n normal children 168 171

nutritron and 160-194

H

Herght vitamin B 4 effect on
1n malnoursshed or underweight
¢hridren 173 176 177
1 overweight cluldren 16}
Hemopoiesis 1n presence of neoplasms "
with low vitamun By, serum levels 2 5
Hepatic (see Liver)
Hepatitis viral -
vitarmin B fecal excretson in 4
hepatic uptake 1n
pla’;ma or serum levelsin 125 127 ,123%)

treatment of uz—;g;
Hepatoma vitamia B serum levels m84 b
Herpes zoster 68 81— 4
accompanying diabetes

neuralgra following 7943;
ophthalmicus sective
Hyperthyrordism vitamin By, prof -

effects m (rats)
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Hypoprotemnosis and wound healing
¥P (muce) 144
Hypothyroidism 1nfantile (cretiusm) 21
and megaloblastic anemia 236

114 yptake by embryo in vitamin B,
deficiency (chicks) 193

Tlestis, megaloblastic anemua 1n 97 102
mafabsorption of vitamm B an 97 101
vitsmin B 4 serum levels m 102

Infancy factors affecing mitrogen

balance in 213 214
macrocytic (megaloblastic)
anemia of 37 58 109

witsmun B yserumlevelsin 206 208 209 211
Infection, bactenal vitamun B,
VANATY EXCTRUON In b))
Insulin effects on vitamun B rcqmremen\!z

fats)
requirement 1n diabetes vitamun B
effect on

238 242

Intesunal anomalies gnemia with 96-100
vitarun B , fecal excreton with 270 278
viammn B 150

Intnasic factor 108-124

reovity testafor 110 111 113 117121
277 219

relationship of vitamun B, binding

wer 119 287
193 196
0 92 93

o
deficiency in elderly

o
95 269 284
6

0 gastrectomzed patients

0 PEITICIous anemua patients 11
dosageratowithvitamin B 115 116 121
effect on vitamun B  ebsotption

incaranoma cirthosis hepatiis 126
following gastrectomy 85 91 93 116
119 123 124 269 272 275
with intestnal anomalies 98 100
of large dasts of vitamun B 250

M pernicious anemia 14 103 111

113 115117 120 269 271 272 215
279 284 285 290 292 293

in spruc 101 103 113 120 271
wentification 108 12
Ppreparations potency of 109
Source in man 93 95
species specificity of (rats) 123 124
therapentic uses with vitamn B 109

following pastrectomy 85 95

in nutritional macrocyue anemia 45 109

10 pernicious anermia 6 12 13 23-28 109

10 sprue 109
Iron deficiency anemia

following gastrectomy 37 83 95
accompanying pernicious anemia 17
of pregnancy s

vitammn B 1n treatment of 9-61
movement 1o pernicious anemia patients 39

1 AnsTRACT

Jaundice obstructive vitamun By, hepatic
uptake tn 126
plasma or serum levels i 127 128 130

Keratiis eczematous or fascicular
hadaey (see Renal)

Kimmelstiel Wilson lesiony and
diabetsc retinopathy 239 241

L

Lactation vitamun B requirements

dur'mg (hu:nam rats) 164 190
assav of vitarmn B, and
pseadovitarn B 5 34
lactis assay of vitarun B 303
leschmanny assay of vitamun B ,
n arumal foodstuffs 303
1 bound form 299
1n colostrum or mitk 297 303
n liver extracts 307
and pseudovitarmn B ,

o4
1n serum 102 247 259 303
m unne 2%
Laennec s (alcoholic) carrhosis
vitamun B serum levels;m 125 127
Leukenua acute vitamin B
serum bmnding 1n
serum levels 1n
chrome vitanun B fecal excretion i 283
plasma or serum levelsin 252 261 283
urinary excretion in 26}
Leukoperua serum bmnding of

252 253 263
252

vitammn B 10 263
Lachen ruber planus 151
Lipid metabolism vtamun B effect on

(rats) 5

(see alse Fat metabolism)
Lipotropic effects of vitamun B, 133 135 139
Laver coenzyme A concentration
mvitamin B deficiency

{chicks rats) 221 222
NF IX aof

vitamin B in 313

disease and vitasmin B 175-134

n children 131

vitamin B , excretion as sndex of 129
hepatic uptake in 12
plasma or serum levels in 125 127

128 30 254 261 261

in treatment of 131-134
extract in nutnuonal macrocytt

anerma

in permicioys anemia 819 20 26

vitamin By, content of 309
fatty vitamuin B effect on, 1n alohol

wtoxication (rats)
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11 deficient diets (rats) 135 136
1n viral hepatitis 133
mahgnancy vitanun B, serum
levelsan 126 262
regencration vitamun By, effect on
{rats) 137 138

uptake of vitamun By, 12 achlorhydnia 286
1 arteriosclerosts 280

1n carcinoma of hver 126
1n cirrhosis 126 280
m elderly 201
m gastrectonuzed patients 116 268 275
1z Gaucher s disease 280
1 hepatits (viral) 126
1n teitis 101
m {aundu:e (obstructive) 126
kernza 283
1 lymphosarcoma 280

m permscious anenua 113 116 120 268

271 275 280 286

n polycytherua 280

n rheumatoid arthntis 280

n sprue 100 113 271,275

n subacute combined degeneration 64
Lupus erythematosus

chronc discord 147 152 153
subacute disseminated
(systemic) 147 152 154
ph body of
witamn By an 280
M

Metabolic turnover of Co*® vitamin B,, 268
Metabolism vitamin B effects on  212-234

amno acd 229 230 232 213
carbohydrate 73 212 225 226 228 238

Tat or lipid 5 228
nucleicacd 3 5 37 137 2|2 222 223

6 228 231

protemn 228 232-234

Methyl group synthesis vitamin By

in (ammals) 218 220 228 230 234

Mucrobrologic assay of vitarun B, 297307

{for detmled fistings s¢e individual
organisms)
with Esch coli 262 297 300 30t 303
305 307
2 249 254 256
25

7 298 302 303
with L acidophstus
with L leichmannu 102 247 259 297 299
3 304

with Euglena gracilis

307

with Ochromonas malhamensis 297 303 305

Milk ennichment with vitarmn By, 164
vitamun By, content of

VBTIOuS Species 164 257 310

Multple sclerosis 66 69 70

) Myasthema gravis vitanin By,
Ffecal excretion in 266

AsstracT

Myeloneuropathies Schillmg test
sn diagnosis of 289
Myxedema with megaloblastic anemea 236

N

Nasal application of vitamun B,y
perncious anemua absorption
and exeretion of vitamin

following 295 296

treatment results 32-35
Neamycn effects on vitamin By,
sbsorption with 1ntestinal

anomalies 97 100

Neophsm(s) gastrie with pernscious
anenua 41216 21 92
liver vitamun By, serum levels w 26
prostatic with anemia
Nervous system diseases and vitanun By, 62—3»
Neuralgia' brachrocephalic

crapal nerve m
dmbeuch of Sth nerve '71.91
glossopharyngeal

postherpetic 79-81
trnigemunal (facial) 66-68 70 78-80

Neurtts (see also Polyneuritis)
brachial
dxabe;xc ;
penpheral
retrobulbar optic »
Neuroblastoma 4
Neurologic disorders 62-84
(see also spccxﬁc diseases of
nervous system)
dragnosis of by Schiling test
Neuropathy drabetic
Sueto B defi
due to vitamin eficiency
nonanemic L7100 132—2665
mi2
In permicious ane 23 27 44 63-65 67 72

68 73
7377 14
70 77

289
73-17 141
66-72

m vcgzta:gns bty of
Nogumde ffect on sablity o

witamun B , solutions 312 315 320

Nitrogen balance vitamia By, effect on

11t arumals 227 228

n snfants 213 2}:

posloperanvely ‘RS
fallowing gastrectomy (dogs)

Nucleic acd composition of bone -

marrow 1 m:galohlas}w anemia
tami B « role 1n
ety P g a2 oot

e in
synthesss vxlamm By, 10! 931 S 212 26 %23

(hum:
Nutrtsion of wdxac pauents

in elderty ws‘zgé
following gastrectomy

and growth '60'{58
postoperative

during pregnancy 206-211
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therapeutic 140 141 198 199
and wound healing 144 145

yte anerma
factor therapy in 44
folic annd therapy in 6 42,44 45 258
neurolope symptoms in 4
in vepttanans 46 47
vizmin B, serum Jevelsin - 251 257 258
therapy in, oral 7 42 43 45
with intniasic factor 45 109
parenteral 6 42,43
Obesity in Jiver discase as affected by

vitamin B 133

Ochromonas malhamensis assay of
witamin B, In srumal foodstuffs 303

in colostrum or milk 297 303
10 feed supplements 305
Olgocythemia in perrucious anemia 36

OphthalrmcconditionsandvitaminB - 239-244
Optic atrophy with vitamin B deficiency 65
neunts 0

7
Osteoarthntis 245 246
Palsy Bells 70
Paresthesa, duabeuc n
following subtotal pastrectomy 62
in peraous anemea 20 67
tabeue &7
in vegany 47
Parkinsonfan tremor in diabetes n

Pemcillin effect on vitamin B
levels 10 megaloblastic anemia 258
and vitamin B , ‘23 appetite stimulant 166
growth effects 176

Permicions anemia 1-41
achlorhydna in 10 15 16 65
adrenocorticat function in 38
2mino-zaiduna in 11
analytical studies in 36-41
Bone marrow compasiwonin 3 37 39 41
celfular changes in 10

Gitrovorum factor 1n treatment of 8 44

dizgnosis 1 9-18 101 279 286 288 252
n pre-anermc stage 15 16
In presence of renal disease 288

crythrocyte destruction in 36 39

erythroposesis in 39

folic acid therapy 1n 8 20
Detropathic effects 512 20 44 256

vitamun B relationship 1n 35

Bastnc carcinoma with 412 16 21 92
Jouce binding power 1n 112 119
hematoent/red blood cell volume in 40
Emopoes:s 1n 9
17 hydroxycorticosteroid metabolismin 38
fron movement in

liver extract therapy in 619 20 26

ABSTRACT
neurologic mamfestations of 1 7 10-12 18
0 23 27 44 63-65 67 70
(se also Subacute combined
degeneration)
with spinal cord tumors 13
subacute combined degencrationin 1 7 11
18 23,27 44 61-65 70
vitamun B , absorpuionin 28 103 111
113 115-117 120 267 269-272 275
279 284-286 290-293 295 296
with intrinsic factor 103 (11 113
115-117 120 269 271 272 275 279
284 285 290 292 293
binding by gasteic juice and serum 1 287
body distnbution in
excretion in fecal 85 111 115 120
266 267 269 270 272 276 286
unnary 14 103 110 121 248 250 279
281 282 286 288 290-293
following nasal application 295 296
hepatic uptake 1 113 116 120 268 271
275 280 286
serum fevels 15 251 234
folic acid effect on 2356
after oral vitamm B
admunistration 7 28 248 250 251
285 293

after parenteral vitamin B
adminstration
after rectal vitanun B,
admunistration 250
therapy in nasally admumstered  32-35
orally adminsstered, with intninsic
factor 6 12 73-28 109
without 1ntrmsic factor 7 28-31
parenterally adnumstered 2 6 8 11-13
17-20 22 26-28 44
prognosis following 2%

‘2251 281

Photolysts of witamin B 16
Pitynasis rosea 143
Plasma activity of vitamin B

1N Yanous species 308

biading of vitamin B 4 in leukemia 283
levels of vitarmin B, 1n chutdren with
retarded growth 169
in liver discase 130
after arat dose 285 292 293
(see also serum levels)

protetn content in vegetarians 260
Poisonung vitamun B effects on

alcohol (rats} 139

lead (rabbits) 143

selemom (rats) 138

Tolioencephalitic syndromes 66 70

Pohomyetitis 10

Polycythemia vera ‘body distnibution of
n

vitamin B
serum binding of vitammn B 1 263
Polyncuriis 68
(see also Neuntis)
alcoholic 4 Tt
diabetic 38
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Pregnancy dimorphic anerma of
folic acid content of blood and urine 1n 210
iron deficiency anemua of 55
macrocytic (megaloblastic) anemia of 48-56
folte acid therapy in 2, 48-51 53-55
50

1ron therapy

liver extract lhcrapy m 48 35
by vitamin supp 53 56

seasonal ncidence 56

vitapun B,, fecal excretion in 269
serum levels m 2
therapy in 48-54
nutntion and
uncomphcated vitamin By, serum
fevels in 206-211
Prematunty vitamun By, serum levelsin 206
Protemn binding of vitarmun B;,

m serum 249 253 264
coatent of plasma 1n vegetanians 260
deficiency and chuld growth 169 172

effects 1n vegetarians 284

1n pathogenesis of macrocytic
(megaloblastic)anemra 46 47 52 55 258
metabolism and vitamn B,, 228 232-234
Pruntus vulvae diabetic 3

Psendovitamn B,y absorplion of
vitamn B 1n presence of 287
differentiation from vitamin By, by assay 304

Psonasis 148 151 157-159
with diabetes Kz
F Y aad di m
PernIcIous anemia 44
{(see also Fohe acid)
Puerperium megaloblastic
anemia of 51 53-56

R

Radicuhitis 70

Radioactive 1ron 1n studies of 1ron
movement 1n pernictous anemma 39

vitamin B, (Co vitamin B )

n absorption studies 16 46 85 87 92
93 95 97 100 101 103 111 113-116
119 120 123 124 201 211 236 267
269-272 275 277279 285-287 289-293
n excretion studres 92 211
fecal 46 85 87 97 100 111 115 120
123 124 261 266 267 269 270 272
273 276 278 283 286

urinary 97 103 110 114
137-121 129 236 265 277 279 282
3 286-293

1n hepatic uptake studies 46 64 101 113
116 120 126 201 268 271 275 280

) 286

1n plasma level measurements 261 233 285
292 293

1n serum level measurements 258 263-265
285 287 293

Radiodermatitts 149
Rectal adminstration of vitamun By 250

Arstract
Renal disease unnary excretion of
vitamun By tn 120 288 291 29°
Reproduction effect of vitamin B,
on (ammals) 181 186, 187 189 190
Retmms retnopathy diabetic 239-242
and Kimmelstiel Wilson lesions 239 241
vitamun B,, absorption in

deficrency i 240 241
excretion 1 239 240
serum Ievels m 2492
Rubof: Tver 137
Rib feic actd (RNA) m
marrow of pattents with
megaloblastic anenua ki
effect of vitanun By, and folic acrd
defictency on 5137
1n liver duning ;xt;mm B or
nboflavin deficren
{anumals) i 137,223 2
vitamin By, 1n synthests of 3
Rosacea 151

S

Schulting test (see also Excretion of
vitamsn B,y urinary)
n neurologic disorders 289
1n nutntional mactocytic anemu: 1
n pernicious anemta 270 288 292 293
limitations n presence of renal

disease 288 292
starmn B , absorption
Y e 103 205,238

Sclerosts amyotropluc lateral

multiple treatment &6 ’ég
metabolism of cobalamins in
subacute combined (see Subacute
combined degeneration)
Serum binding of vitarun By,
by aipha globulins 249 252 gg;
1n leukerma 2 253 261 E
m Jeukoperua 12
n liver disease 248 264
1 niormal subjects 2%

1 polycytheria vera
1m presence of pseudovitamn By, 0T

5 6 dimethylbenzimidazole i:’s’
levels of vitamn Bl 9 247~
(see also Plasma levels;
assay by Esch colt " 225642 23(061
by Euglcna gracilis 2 2 ol 3%
2 3
by L leichmannu 10.
m C{r‘l’hos[s 102 125 127 128 25:
n coliss ;117%
n cretin b

in drabetes mellitus
1n dietary deficrency (monkeys
10 elderly 195 1

) 255
97 202~ 205
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Serum binding of vitarmun B ARSTRACT
Tevels (Cont d)
following gastrectomy 90 250 251
after oral admitustration 2.

after rectal admumstration 230
and glucose folerance jn diabetes 203
27

m hepatic coma 25 1
in hepatitis 125 127 128 130
in hepatomy 262
mileits 102
wath intestinal anastomoss 251
in jsundice (obstructive) 127 128 130
w feukema acute 352 253
chronic 252 261 283
after fiver extract admymistration 265

e macrocytic {megaloblastic)

anemia 254 281
nutnittonal 251 257 258
of pregnancy 2 55 251
n malignancy of liver 262
1 myelodd metaplasia 261
1n newborn 206 208 209 211

in normal subjects 252-254 259 261 262

after oral admimustration 247 248 250
285 293
after parenteral admunistration 247
265 281
1D permcioys anem:a 15 251 354
folic acid effect on 256
after oral vitamin B

admumseration 7 28 248 250 251
285 293

afler parenteral vitamun B,
adminustration 2 251 281

after rectal vitamin B

admunistration 250
1 pregnancy 2 206-211
1n prematunty 206
n sprue 2
1n steatorrhea 102 251

in subacute combined degencration 251
10 ulcer patients 102
10 vegetanany 46 47 260
Skin diseases and vitamun B 147-159
(see also 1ndividual listings of skin
3y

Sprue corticotropin treated 106 107
macrocytic {megaloblast;
lnerm( & <) 26 104
therapeutic ;gcnh effective 1n 107
vitamin B 4 nbsor‘ptlon n 103 104

101

3 120 270 271 275 291
fecal excretion ln 2710
hepatic uptake 1n 01 113 271 275
serum levels 1n z

"‘mpy in 2 6 104
ary excretion In 103 29t
Stabalty o vasmn s 311320

nd its analogs 1n ascarbate solution 319
and ascorbic acid 1n hquid .
formufauony 3 1;0
tn B-complex sofutions 212 314 320
in light from various sourees 3

AsstRAcT
inhqud muluvnammprcpnmmm 317 318
1n Liver Concentrate NF 1X
in presence of thuamine and/or
maginamide 312 315 317 318 320
Steatorthea chloramphenicol induced 105
corticotropin treated 106
fohc acid malabsorption in 9
megaloblastic anemia with
vitamin B , absorption in
fecal excretion in

98
98 269 284

serum levels i 102 251
therapy in 105 106
Stress cold and vitamin B , (rats) 142
and toxic states 140-146
Stncture infestnal and anerma 96 99 100

following gastrectomy 62 94
nonanemic 1 62-65 284
inperniciousaneria 1 7 11 18 23 27 44

63-65 70

Schuthing test 1n diagnosis of
vitanun B, absorption in
serum levels in
Sulfhydryl compound metabolism
vitamin By effecton 212 224 228 238
Susgery therapeutic diet followng 140 199

T

Tabes paresthesia 67
Tachycardia paroxysmal 70
Terramycin effect on vitamun B

absorption 1n permucious anemia 270
Tetmq{chne effects on vitamun B

cretion with intestinal unomahcs 273

Tluarmne effect on stability of vitamun B

solutions 12 315 317 318 320
“Thrombocytopenic purpura vitamin B

289
64 270 291
251

fecal excretion 1 276
Thyroud gland in vitarua B , deficiency
n adult atumals 182 193
1n crétins

in embryo (rats chicks)

uptake of [1*! by (chucks)
‘Thyrotoxicosis
Toxic states stress and

(see also Poisonun;
Tmnsmethylanon vitamin B

21
192 193
193
185
140-146

11 217 219
Trnuma lhenpeuuc diet in 141
‘Tremor intention 67

arkinsoman 1n diabetes
‘Trigermunal (facial) neuralgia 6668 70 78«80
Tumoar (see Neoplasm)

Ulcer(s) radiation 149

thrombophlebitic vancose 149 151
Uremua vitamuia B, renal

€XCTetIon 1n 120 293

Unpe levels of vitamn B
(see Excretion of vitamin B uninary)
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Vegans nutntional requirements

of chuldren 167
vitamun Bu deficiency symptoms 1o 47
Vegetanans, deficiency symptoms in 284
vitanun By and protein serum
levels 1n 46 47 260
Vitamun{s) absorption 1a elderly 195 196

B complex stability of vitanun By
1 solutions of 312 314 320
deficiency 1 aged 198 199 208
dermatologic uses of 147
metabolic interrelationships of 212 216
requirements, i aged cardiac patients 198
following surgery 140, 144
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Weight vitarmin Bis effects on
10 conjunction with antibiotics 166 176
m
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