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A NOTE ON VITAMIN B, AND EXPERI- 
MENTAL PEPTIC ULCER 

By M. N. RAO 

Bra.dfield (1928), McCarrison (1921) and 
Somervell and Orr (1936), the pioneer workers 
on the problem of the [etiology of peptic ulcer in 
India, were unanimous in their opinion that 
the 

' 

poor Madrasi diet' has a direct relation- 

ship to the common incidence of the disease in 
South India. In this connection, figures other 

than those already published (Rao, 1939) from 
different areas where people consume 

' 

poor 
Madrasi diet' are interesting additional reading. 
Figures from the Osmania Hospital, Hyderabad, 
for the years 1931-35 show that 0.63 per cent 
of operations were for peptic ulcer. Similarly in 
Ceylon (Fernando, 1940) the number of opera- 
tions for peptic ulcer ranged from 0.5 per cent 
(1939 General Hospital statistics) to 2.0 per cent 

(Dr. Gabriel's). Of all the various constituents 
of diet that have an influence on the gastro- 
intestinal tract, vitamin B, is one of the impor- 
tant ones, and recent literature has many 
references to the influence of vitamin Bx on the 
pathology of stomach. Moreover, vitamin B, 
happens to be also one of the deficient food 

principles in the poor Madrasi diet (Rao, 1939). 
With the idea of studying the effects of vitamin 

Bi deficiency on the stomach, a preliminary 
experiment was conducted and is reported below. 
For brevity the complete discussion is omitted, 
and only relevant points are emphasized. 

Experiment 
Twelve pups from two litters formed the 

experimental group. Before the experimental diet 
was commenced, the animals were weaned and 
later were given small quantities of cow's milk. 
All the pups were given a dose of anthelmintic 
prior to the experiment. The experimental diet 
was as follows ? 

Milk and raw milled rice were autoclaved for 
one and a half hours. The rice was boiled with 
a little crude common salt and served with warm 
milk. Three drops of ' Adexolin Glaxo ' were 
added in the morning feed for each animal, and 
half a tablet (25 mg.) of vitamin C (Redoxon- 
Roche) every second day. This diet yields 
nearly all the dietary essentials except the B 
group of vitamins. 
The animals were kept in hygienic surround- 

ings in well-ventilated enclosures. 
The twelve dogs on which this report is based 

were autopsied either during or at the end of the 
experiment. The observations are given as a 

series of short protocols. 
Dog 1. Diet taken for 21 days?died. On post- 

mortem examination, a minute erosion of the mucous 
membrane of the first part of the duodenum and a 

mild round worm infection were found. 
Dog 2. Diet taken for 69 days?died. No abnor- 

mality on post-mortem examination. 
Dog 3. Diet for 76 days; killed in good health by 

intracardiac ether. All the abdominal organs were 

normal. 
Dog 4. Diet for 77 days?died on the 78th day. In 

the last two weeks the animal did not take the feeds 
properly. Post-mortem examination revealed nothing 
abnormal. 
Dog 5. Diet for 92 days; during the course of the 

experiment it developed ataxic gait and aversion to 

food, and died. Examination of the viscera showed 
nothing abnormal. The stomach was dilated. 

Dog 6. Diet for 93 days. During the last two weeks, 
the animal showed aversion to food and was not 
active. The post-mortem examination showed the 
small intestine slightly ballooned out in two or three 
areas and a shallow duodenal xdcer in the first part of 
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the duodenum and a chrdniti gastric ulcer in the lesser 
curvature, of the stomach (plate XVIII, figure 1). 
Bop 7. Diet for 95 days. Killed by intracardiac 

other. Post-mortem examination showed a dilated 
?stomach, a chronic gastric ulcer in the lesser curvature 
near the pylorus, and a cicatrix of the mucous 

membrane in the body of the stomach (plate XVIII, 
figure 3). 
Dog 8. Diet for 97 days?died. Post-mortem exa- 

mination showed a cicatrix in the pylorus, suggesting 
a healed pyloric ulcer. 

Dog 9. Diet for 104 days. After about six weeks 
the animals developed ataxic gait and developed aver- 
sion to food and gradually died of starvation. Post- 
mortem examination showed free fluid in the peritoneal 
cavity and nothing abnormal in the gastro-intestinal 
tract. 

Dog 10. Diet for 111 days. In good health through- 
out and was killed by intracardiac ether. Post-mortem 
examination showed nothing abnormal. 
Dog 11. Diet for 119 days. After about two months, 

fhe animal became very sickly with severe cutaneous 
infection. The animal kept indifferent health and was 
killed bj' intracardiac ether. Post-mortem examination 
showed advanced fatty degeneration of all the abdom- 
inal organs. The mucous membrane of the gastro- 
intestinal tract was pale and no ulcers or erosions were 
seen. The stomach was dilated. 

Dog 12. Diet given for 119 days. The animal was 
very healthy during the experimental period except for 
the last three weeks when it did not take its feeds 
properly. On autopsy three peptic ulcers were found in 
the first part of the duodenum (plate XVIII, figure 2). 

In general, the majority of the animals showed 
a poor appetite towards the end of the experi- 
ment. 
A low magnification photomicrograph of the 

section of ulcer in figure 3 is given in plate 
XVIII, figure 4. 

Discussion 

The results of investigation on the pathology 
of the stomach in experimental vitamin Bx 
deficiency are conflicting. 
One school of thought believes that the stomach 

is affected through the nervous system which in 
turn is affected in Bx deficiency. It appears also 
that not only the central nervous system but 
even the efferent nerves of the stomach may be 
involved. However, in vitamin Bx deficiency, 
apart from the nervous influences, changes in 

both the gastric motility and gastric secretion 

have been reported. 
Lowered gastric motility in Bx deficient animals 

has been described by Cowgill et al. (1926), 
Stucky, Rose and Cowgill (1928), Rose and 

Stucky (1930) and Gal (1930). Gastric dis- 

tension in Bx deficiency animals has been des- 
Cribed by Rowlands and Browning (1928) and 

^loore, Plymate and Andrew (1932). In three 

?f the dogs reported in this series also, there was 

eyidence on post-mortem examination of gastric 
distension. 
The consensus of opinion with regard to the 

gastric secretion is that Bx deficiency leads to 

hypochlorhydria, but some authors (McCarrison 
l931; Dalldorf and Kellogg, 1932) have reported 
erosions and ulcers of the stomach, which are 
Usually associated with hyperchlorhydria. In 

the present series also, three of the animals show 
definite evidence of chronic peptic ulcer either in 
the stomach or duodenum. How far these ulcers 
are attributable to vitamin Bt deficiency is a 

point for consideration. In Bx deficiency, one of 
the very early and characteristic symptoms is 
anorexia. Though it is a constant symptom 
leading ultimately to partial or complete starva- 
tion of the animal, the pathogenesis of this 
anorexia is not clear. It appears to be more a 
functional change than an organic change. 
However, it may be argued that the pathological 
changes in advanced vitamin Bj deficiency may 
be brought about to a certain extent by the con- 
current inanition. It is therefore rather difficult 
to attribute organic changes to vitamin B, 
deficiency alone. Chatterjee (1935) and Vedder 
(Williams and Spies, 1938) have come to this 
conclusion. 

Summary 
A preliminary experiment of the effect of 

vitamin Bt deficiency diet on the stomach of dogs 
is described. 
Five in a series of twelve, developed peptic 

ulcer, three being chronic. 
It is not certain to what extent the stomach 

lesions are the direct result of vitamin Bx 
deficiency. 
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