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Pellagra and pernicious anemia are now considered by most inves-
tigators to be deficiency diseases. The former has been fairly well
established as a disease of dietary origin (1, 2) and the latter as a con-
dition secondary to the failure of secretion of an unknown constituent of
gastric juice (3, 4). Both diseases are characterized by remissions and
relapses, and often each is associated with glossitis, pyrexia, achylia
gastrica, and numerous gastro-intestinal symptoms. Postmortem exam-
inations show that atrophy of the gastric mucosa and involvement of the
central nervous system are common findings in the patients dying of
pellagra or pernicious anemia. Despite all these similarities, however,
clinicians have rarely observed a co-existence of these diseases.

During the past decade great advances have been made in the study
of pellagra and pernicious anemia. Goldberger and his co-workers
(1, 5, 6) have demonstrated that pellagra can be prevented and often-
times may be cured by the adequate administration of certain foods.
They have also shown (7) that yeast contains large quantities of the
pellagra preventative factor (vitamin G). Minot and Murphy (8) have
established that adequate oral administration of liver produces a re-
mission in pernicious anemia. Castle et al. (3, 4) proved that patients
with pernicious anemia lack an intrinsic gastric factor, the deficiency of
which causes the disease.

Sharp (9) and Sturgis and Isaacs (10) were able to produce character-
istic remissions of this disease by giving ventriculin, a defatted, desiccated
material prepared from pigs’' stomach. While studying the effect on
vitamin G deficiency in rats, it was observed that ventriculin prevented
and cured the signs of this deficiency (11). This observation suggested
some possible relationship between vitamin G and the anti-anemic factor
of ventriculin (12). In view of these findings it seemed worth while to
determine if the gastric juice from patients with acute pellagra contained
the intrinsic factor which was shown by Castle to be absent in the gastric
secretion of patients with pernicious anemia.
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The following observations are presented as evidence that this
intrinsic substance is present in the gastric juice of two pellagrins.

MATERIALS AND METHODS

Two classical cases of pellagra were given a diet free of vitamin G.
While receiving this diet 125 cc. of gastric juice were obtained daily, for
ten days, from each pellagrin. Repeated examinations showed an
absence of rennin, free hydrochloric acid, and pepsinogen. The gastric
juice from each patient with pellagra was incubated at 37° C. with 200
grams of finely ground lean beef. Each mixture was then given, following
Castle’s method, to two typical cases of pernicious anemia (who, on two
hundred grams of beef daily, had shown a failure of hemopoietic response
during a ten day control period). Daily determinations of the reticu-
locytes, hemoglobin (Sahli), and red cell count were done on the two
anemia patients.

OBSERVATIONS

The blood findings of the two cases of pernicious anemia did not
change appreciably during the ten days they received the ground beef
(see Figures 1 and 2). A characteristic hemopoietic response (13)
occurred, however, in each individual following the ingestion of the
incubated mixture of beef and gastric juice. The peak of the reticulocyte
elevation occurred on the eighth day in each instance. In Case I (Figure
1) it rose to twenty-eight per cent; in Case II (Figure 2) it rose to nine
per cent. The red blood cell count and hemoglobin determination
showed a subsequent progressive increase in both cases. In Case II the
response was less dramatic, probably because the initial red blood cell
count was 2.4 million as compared with the red blood cell count of 0.9
million in Case I.

DISCUSSION

It has been shown in these experiments that the gastric juice from
two cases of pellagra, with achylia gastrica, contained a substance capable
of producing an anti-anemic factor when incubated with ground beef.
This work is in direct support of Castle’s hypothesis that pernicious
anemia is primarily a disease of the stomach and is not dependent on
achylia. Since completion of this work, an article by Strauss and
Castle (14) has appeared and shows that the extrinsic factor of the
deficiency state in pernicious anemia is found in autoclaved yeast and is
probably identical with vitamin G. Goldberger et al. (7) had previously
found that this same substance prevented the development of pellagra
and recommended it as a specific cure for the discase. When we con-
sider that these two groups of investigators have demonstrated that the
two diseases can be cured by the same substance, then the value of our
experiment in explaining the relationship of the two diseases seems
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obvious. Studying the natural onset of the two conditions in the light
of our experiment, it seems reasonable to state that the usual pellagrin
probably acquires his disease secondary to insufficient ingestion of food
and that the pernicious anemia patient probably develops his disease
because of a gastric dysfunction which prevents the utilization of the
extrinsic factor found in food. It follows that the rarity of co-existence
of pernicious anemia and pellagra can be explained in that the former
follows an inherent failure of gastric secretion of a type demonstrated to
be normal in the latter. '

It must be realized that our knowledge of these diseases is far from
complete. While autoclaved yeast contains factors which are of thera-
peutic usefulness in both diseases, it does not mean that an anti-pellagric
substance and the precursor of the anti-anemic factor are one and the
same thing. Experimental work is proving that yeast is a mixture of
many potent substances and speculation is of little value at this time as
to the exact chemical nature of any of the factors.

Despite this lack of adequate chemical information concerning the
external factors, the present experiment demonstrates that the gastric
juice from patients with acute pellagra activates an extrinsic factor, thus
producing an anti-anemic substance.

SUMMARY AND CONCLUSIONS

1. The achylic gastric juice from two cases of acute pellagra, who
received a vitamin G free diet, produced an anti-anemic substance when
incubated with beef as shown by a characteristic hemopoietic response in
two patients with pernicious anemia.
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