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SYMPOSIUnl on the current status of re-Asearch on vitamin B,, was held a t  the School 
of Hygiene and Public Health of The Johns 
Hopkins University on June 5 and 6 with 

Bacon I?. Chow as chairman. Sixty scientists, repre- 
senting government, university, hospital, and indus- 
trial research laboratories, as well as  the American 
Medical Association and the National Vitamin Foun- 
dation. attended. Twentv of these wresented sum-
maries of their current work and led discussions of 
hypotheses that will, i t  is hoped, serve as springboards 
fo r  future researches. 

More and more, nutritionists have come to recognize 
the vital importance of the interrelationships of all the 
elements of diet. It is no longer sufficient to deal with 
gross effects such as weight gain, reproduction, or 
even nitrogen balance, if the role of a n  essentinl 
nutrient, such as vitamin B,,, is to  be appreciated. 
Investigations of a substance so prBtean in character 
as  B,, must call on scientists with special interests in 
fields as  diverse as nuclear physics, hematologjr, enzy- 
mology, endocrinology, and nutrition, as  well as  in- 
ternal medicine and ophthalmology. 

The subject matter of the conference may be divided 
among the major headings Metabolic Roles, Hemato- 
poiesis, and Renal Function. The original concept 
that vitamin B,, is identical with Castle's extrinsic 
factor remains unchanged, but current research tends 
to extend our ideas of its general irhportance f a r  be- 
yond this limited role. The availability of B,, tagged 
with radioactive CoGO has facilitated studies of its ab- 
sorption and excretion pathways and has pinpointed 
its loci of storage in the host following oral or par- 
enteral administration. The promise of future avail- 
ability of tagged vitamin with even higher specific 
activity, and inlprovements in  counting techniques, as  
with the scintillation counter, will permit extension of 
these studies a t  true physiologic levels. This will go 
f a r  toward eliminating the errors almost inevitably 
introduced in extrapolating conclusions drawn from 
data obtained under nonphysiologic conditions. 

Both irt vitro and in viva experiments were reported 
which suggest that BIZ plays an iniportant role in the 
synthesis of nucleic acids and in the nletabolic path- 
ways of such conlpounds as glycine, serine, methio- 
nine, and choline. Growth studies, although necessarily 
of limited specificity, emphasize the importance of 
adequate supplies of B,, in  the metabolism of carbo- 
hydrate and fat ,  including not only the conversion of 
carbohydrates (and the carbon skeletons of amino 

acids) to f a t  but also the nletabolism of f a t  itself. 
The presence or absence of adequate amounts of 

dietary B,, has significant effects i11 modifying the 
concentration of sulfhydryl-containing compounds of 
physiologic importance, among which would be in- 
cluded glutathione and coenzyme A. I f  the hypothesis 
that, in the absence of sufficient B,,, the reduction 
of the -8-S- form of coenzyme A to the -SH I 
form fails to proceed can be substantiated, then the 
role of B,, in f a t  metabolism becomes clearer. This 
intriguing thesis finds support in the gross observa- 
tion of f a t  accumulation in chicks and rats subsisting 
under conditions of chronic B,, deprivation. 

There seems to be no evidence to indicate that B,, 
plays a significant role in overall nitrogen balance' in 
the rat. Both paired-feeding and forced-feeding ex-
periments have shown substantially identical nitrogen 
balances to obtain, regardless of the presence or  ab- 
sence of vitamin in the diet. There are reports of 
increases in  nitrogen balance in rabbits under the in- 
fluence of the vitamin, but possibly these observations 
reflect increased food intake and not changes in the 
efficiency of utilization of dietary protein. 

These and other reworted clues to the varied meta- 
bolic transformations involving B,, await clarification 
and extension through detailed studies of isolated 
enzyme systems. Despite their significant implications, 
inajor interest continues to focus on the role of B,, 
in the therapy of Addisonian (pernicious) anemia and 
on the interrelationships between the vitamin and 
Castle's intrinsic factor. 

Pernicious anemia must, in  the light of present 
knowledge, be regarded as  the result of a tissue defi- 
ciency of B,, rather than a dietary lack. The failure 
of dietary B,, to reach the tissues appears to  reflect a 
hypofunctioning of certain secretory cells in the gas- 
trointestinal tract, leading to a deficiency, of greater 
or less severity, of intrinsic factor. This concept, which 
stems from Castle's postulation of intrinsic factor in 
1929, has resulted in  wide acceptance of the thesis 
that successful oral therapy of Addisonian anemia 
calls for  a n  adequate exogenous source of intrinsic 
factor. Since that  time, much research effort, a t  best, 
only partially successful, has been concerned with 
the isolation and characterization of intrinsic factor. 

This background of almost a quarter century under- 
lines the significance of clinical studies reported by 
C. Lockard Conley and his associates. They have ob- 
served that pernicious anemia patients in  relapse could 
be brought into remission and maintained without a n  



exogenous source of intrinsic factor by the oral ad- 
ministration of large doses of vitamin B,,. Using a 
regimen that calls for initial oral administration of a 
single 5000-pg dose followed by 1000-pg doses once 
each week, more than 15 patients in relapse have been 
brought to remission and maintained symptom-free 
for periods up to 2% yr;  over 100 patients have been 
followed for a t  least a year. This schedule probably 
does not represent minimal therapy, but is safe in that 
there have been no failures. When the same total 
amount of BIZwas given in divided doses, the clin- 
ical results were not as good. The quantities of B,, 
involved appear large when compared with the gen- 
erally accepted idea that the usual daily intake in the 
dietary of clinically healthy individuals is only 1-2 
wg, but they are still small in absolute amount. The 
extraordinary potency of B,, as an essential factor 
in erythropoiesis is thus again affirmed. 

If continued observation of these patients over an 
additional period of years confirms the finding that 
the recommended regimen will maintain pernicious 
anemia patients asymptomatic, then it would appear 
that intrinsic factor plays only an accessory role and 
that the mass-action effects of large enough doses of 
BIZ readily replace it in the therapy of the disease. 
Until studies of this character, where patients are 
under continuing scrutiny of competent investigators 
for long periods of tirne, establish the adequacy of the 
proposed regimen in avoiding the insidious complica- 
tions encountered under therapy that corrects only the 
hematologic picture, treatment of choice for Addison- 
ian anemia remains the periodic injection of crystal- 
line vitamin BIZ.Nevertheless, these reports emphasize 
and support the thesis that the fraction of orally in-
gested BIZ absorbed is capable of fulfilling the im- 
portant physiologic functions of the vitamin. 

These and other reports to the conference raise the 
overall question of the possible existence of other 
manifestations of B,, deficiency. There was extended 
discussion of the existence, in varying degrees, of B,, 
deficiencies associated with conditions other than Der- 
nicious anemia. Data were presented that indicate 
highly significant variations in the degree of tissue 
saturation with respect to B,, in diabetics with and 
without retinopathy, compared with each other and 
with clinically healthy individuals of the same age 
and sex. These variations in saturation states in the 
two types of diabetics are associated with striking 
changes in the excretory patterns for adrenocortical 
hormones, suggesting some relationship between BIZ 
and these steroids. 

Variation in the extent of tissue saturation with re- 
spect to BIZappears also to be related to age among 
clinically healthy subjects. I n  this connection one is 
reminded of the diminishing secretion of acid from the 
parietal cells of the gastric mucosa among the aged. 
The observed B,, saturation dzerences thus may be 
explained as reflecting possible progressive changes in 
absorptive mechanisms with increasing age. 

I n  part a t  least, these results with diabetics and 
amoung various age groups, as well as other data com- 
paring populations maintained over long periods of 
time on strikingly different dietaries (Mexicans on 
mainly vegetable diets compared with Americans on 
highly nutritious diets), find partial explanation in 
known biochemical facts. Pull elucidation of the ex- 
tent and gravity of B,, deficiency states among people 
not suffering from pernicious anemia must await fur- 
ther surveys and additional clinical and biochemical 
studies. 

From studies on laboratory animals, strong indica- 
tions have emerged to suggest that the kidney is a 
focal point in the metabolism of B,,. By far  the larg- 
est portion of an administered dose is concentrated in 
the kidney and remains detectable in that organ over 
long periods of time. Experiments with humans indi- 
cate that, while much of administered B,, is promptly 
excreted, the quantity retained is directly correlated 
with the administered dose. Tissue saturation can be 
achieved, therefore, only through adequate dosage. 

Although the scope of the conference was limited 
to the subjects discussed above, no summary of the 
varied roles of BIZwould be complete without mention 
of its effects on growth in children. Several papers in 
the literature report studies in this direction. super-  
ficially, the findings may appear to disagree. Never- 
theless, no studies meeting the criteria laid down in 
one of the first reports have failed to support the 
thesis that oral supplementation with B,, has a bene- 
ficial effect on child growth. These criteria are: (a) 
previous history of nutritional stress, including B,, 
deficiency; ( b )  ad libitum access to food during the 
study period; and (c) adequate nutrients and calorie 
distribution in the diets offered. 

In  addition to providing an up-to-date summary of 
important researches in progress in this field as well 
as t h e  current thinking of some of its leading work- 
ers, the meeting served to emphasize once more the 
value of bringing together outstanding students of the 
varied disciplines that contribute to the progress of 
such complex investigations. 


