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OBSERVATIONSONTHE TREATMENTOF PELLAGRA

During the past few years great interest has centered in the etiology
and treatment of pellagra. The disease was first recognized in 1735 by
Casal (1), a Spanish physician, who believed that diet was a contributing
factor in its development. Since that time, many theories (2, 3, 4) have
been advanced to explain its cause but at present only two of them are
widely recognized: pellagra may be due to a bacterial infection (4), yet no
specific bacterium has been discovered which is accepted by all as the causa-
tive agent; the disease, on the other hand, may be strictly a deficiency state
(3) but no specific chemical substance has been isolated which prevents its
development. It is well known, however, that many cases have been re-
lieved by an adequate diet. On the other hand, many individuals in the
advanced stages of the disease do not respond to such a diet while others
are unable to take it at all. Likewise, many drugs, minerals, and food
substances have been recommended as specific therapeutic agents (3, 5,
6, 7).

With the various theories of etiology and the diversity of recommended
methods -of treatment in mind, it seemed worthwhile to study pellagra in
the hope that some additional information might be added to the present
knowledge. This paper presents the results following the use of auto-
claved yeast, ventriculin, and parenteral liver extract in a special clinic
formed for the study of pellagra.

SPECIAL STUDIES

I. A study of yeast as a therapeutic agent
Goldberger and his associates (3, 12) showed that yeast, when added

to a deficient diet, was efficacious in the prevention, and sometimes in the
treatment of black tongue in dogs and pellagra in human beings. Later
they concluded (3) from studies in prevention that both pellagra and
blacktongue were due solely to the lack of vitamin G (anti-dermatitis vita-
min) which is the heat stable portion of the vitamin B complex. These
investigators (14) also found that many of the common foods prevent the
development of blacktongue and pellagra which they consider analogous.
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Since autoclaved yeast and many complex foods have been used as supple-
ments to a deficient diet and apparently have protected against the develop-
ment of pellagra, it was decided to place pellagrins on a diet of autoclaved
yeast alone to determine whether it in itself might be used as a food capable
of producing a remission of the disease.

Five classical cases of pellagra with involvement of the tongue and oral
mucous membranes were chosen for this study. Each patient was given
autoclaved yeast 1 daily in amounts ranging from 250 to 500 grams, was
allowed water ad libitum, and remained in bed throughout the course of
the experiment.

All individuals in this group tolerated the diet of autoclaved yeast. At
the end of the second day of the yeast therapy the mouth lesions were
distinctly less red and swollen and by the fifth day they had practically
disappeared. The patients by this time had ravenous appetites so they
were given a high caloric, high vitamin diet. While these observations on
the improvement of the oral lesions of five pellagrins restricted to a diet
of yeast are in support of previous experiments by Goldberger and his as-
sociates (3) who found that supplements of yeast possessed preventive and
therapeutic properties, in addition they show that yeast can be used as the
sole source of food for pellagrins with rapid remission of the disease.
Murlin and Mattill (13) have shown that yeast is an adequate food for
human beings and contains such complex materials as proteins, fats, carbo-
hydrates, minerals, and accessory food substances. Studies in this clinic
(11) have shown that patients gain weight when they receive a diet con-
sisting only of autoclaved yeast and water.

In view of the numerous recognized constituents of yeast and the vari-
ability of the disease, pellagra, any observation at this time must be inter-
preted with care before a conclusive statement can be justifiably made as
to the nature of the substance in the yeast capable of producing thera-
peutic results. Some observers (12), however, consider the action of such
a complex chemical substance as autoclaved yeast the same as that of a
specific vitamin and designate this vitamin, G or B2. Goldberger and his
associates (3, 12) have found that large amounts of many foods such as
meat, milk, and eggs prevent the development of pellagra when added to
a deficient diet and the present results indicate that autoclaved yeast in
sufficient amounts can be used as the sole food and will cure the oral le-
sions of pellagra. Since all the known foods which result in the improve-
ment of pellagrous lesions, including autoclaved yeast, are composed of
many different materials, the chemical and physiological actions of which
are little understood, it seems unwise at present to say unconditionally that
the antipellagric factor is the heat stable substance or substances (vitamin
G) which investigators have found so important in animal nutrition. Al-

1 Furnished through the courtesy of Dr. Isaac F. Harris, Harris Labora-
tories, Tuckahoe, N. Y.
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though Goldberger and his associates call this substance which protects
against pellagra in each foodstuff, vitamin G, there is no proof that it is
the same material in each food which is utilized by the body to prevent
the disease.

Furthermore, it may well be that various materials are required to pre-
vent such diverse manifestations of pellagra as gastro-intestinal lesions,
involvement of the nervous system, and dermatitis. In a previous report
(8) it was shown that striking improvement occurred in the skin lesions
of five pellagrins, who were restricted to an unbalanced diet containing
little of the so-called " vitamin G." This observation has been confirmed
by Smith and Ruffin (9). As an explanation for the improvement,
Wheeler (16) has suggested that a restricted diet forces a breakdown of
the patient's body proteins which are subsequently used to cure the lesions
but at the present time the information concerning the pathogenesis of
pellagra is inadequate for a satisfactory evaluation of Wheeler's hypothesis.

II. Ventriculin as a therapeutic agent
For some years pellagra and pernicious anemia have been considered

special types of deficiency diseases by some investigators. Each disease
is characterized by remissions and relapses, glossitis, pyrexia, achylia gas-
trica, and at times central nervous system involvement, but despite these
common signs and symptoms, the co-existence of the diseases has been ob-
served rarely. Soon after Castle demonstrated the fundamental difference
between the gastric juice of normal human beings and that of patients with
Addisonian pernicious anemia (27), Sharp (17) and Sturgis and Isaacs
(18) produced characteristic remissions of pernicious anemia by giving
ventriculin, a defatted, dessicated substance prepared from pig's stomach,
as Minot and Murphy (19) had been able to do with the oral administra-
tion of liver. In view of the fact that pellagra and pernicious anemia are
two distinct clinical conditions with many similar signs and symptoms, it
seemed worthwhile to determine whether ventriculin would cause remis-
sion in pellagra as it does in pernicious anemia.

Eight patients with the classical lesions of pellagra were selected for
this determination. Each patient when admitted to the hospital was of-
fered-but not forced to eat-the unbalanced diet low in so-called " vita-
min G," shown in Table I. This diet resembles one of Goldberger and
Wheeler's more than any of the other deficient diets.

After a period of from two to ten days the glossitis and stomatitis
became more severe. At this time ventriculin 2 in amounts of 750 to 1000
grams per day was added to the basal diet of each of five patients and no
other food was allowed. Three other patients were given the ventriculin
but the basic diet was discontinued.

2 Furnished through the courtesy of Dr. E. A. Sharp, Parke, Davis & Co.
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Each patient began to improve within twelve to twenty-four hours after
the first administration of ventriculin and the glossitis and stomatitis,
which had become worse on the basic diet, healed so rapidly that within
seventy-two hours from the beginning of the administration of ventriculin,
the oral lesions had disappeared. It was noteworthy that the patient's
desire for food increased soon after the ventriculin was given. Since none
of these patients had the neurological manifestations of pellagra, the thera-
peutic effect of ventriculin on the central nervous system involvement could
not be determined. The skin lesions had begun to improve on the basic
diet (an observation which has been pointed out previously (8)) before
ventriculin treatment was initiated so it was impossible to determine
whether or not ventriculin aided in healing them under these conditions.

Since ventriculin is efficacious in the treatment of pernicious anemia
and pellagra and since both conditions have certain clinical similarities, one
speculates as to whether or not the same substance in ventriculin cures both
diseases. Castle (27) believes that pernicious anemia is a condition sec-
ondary to a lack of some unknown constituent in the patient's gastric juice.
Spies and Payne (20) incubated the gastric juice of two acute pellagrins
receiving a vitamin G-free diet (glucose and lactose) with beef and found
that the mixture contained an antianemic substance capable of producing
a remission in pernicious anemia. They suggested that, in the patho-
genesis of the two conditions, the usual pellagrin develops his disease fol-
lowing inadequate ingestion of food and that the pernicious anemia patient
has a predisposing gastric dysfunction which prevents the proper assimila-
tion of his food.

Ventriculin must be regarded as a very complex substance. It cures
or prevents the manifestations of vitamin G deficiency in white rats and
prevents the development of anemia in dogs receiving a pellagra-producing
diet over a long period of time (21, 22). It must be realized, furthermore,
that the knowledge of pellagra and pernicious anemia is far from complete
and, though there may be some possible relationship in the pathogenesis of
the two conditions, speculation at this time is not justifiable. This is par-
ticularly pertinent in that the chemical nature of the antianemic and anti-
pellagric factors is not yet understood.

III. Parenteral liver extract as an aid in treatment

A short time ago Goldberger and Sebrell (23) found that liver extract
fed to dogs in large amounts either prevented or retarded the development
of black tongue. Boggs and Padget (7) stressed the curative value of
liver (not liver extract) in pellagra and Smith and Ruffin (9) and Spies
(8) have found that large amounts of liver extract by mouth are efficacious
in treating the disease. Ramsdell and Magness (24), in a preliminary
study on the effects of intramuscular liver extract on the course of pel-
lagrins, gave small (2 cc.) daily doses and at the same time allowed pa-
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tients a highly nutritious diet. They felt that the intramuscular admin-
istration of liver extract resulted in clinical improvement, but were frank
to state that the patients were not given a deficient diet. Recently Ruffin
and Smith (28) under more carefully controlled conditions observed no
therapeutic effect when 5 cc. of parenteral liver extract were given. It
has been recognized for a long time that the high mortality rate in severe
pellagra is usually the result of central nervous system involvement, per-
nicious vomiting or an intractable diarrhea. As might be expected, many
of these patients either refuse food or are unable to assimilate or absorb it
and the disease progresses until death. Since the mortality rate is so high
in the severely diseased pellagrin (54 to 69 per cent), it was decided to
determine under controlled conditions whether or not parenteral liver
extract is a valuable therapeutic agent capable of reducing the mortality
rate of the disease.

Sixteen patients with the classical skin and oral lesions of pellagra were
selected for this method of treatment. The results following the treatment
of some of these patients have been reported in a preliminary communica-
tion (29). Each patient was placed on the unbalanced diet, low in so-
called " vitamin G," at the time of admission and was not urged to eat
more than he chose. After the stomatitis and glossitis had become defi-
nitely worse in each instance, 80 cc. of liver extract 8 were administered
intravenously in four doses to each of ten patients during the subsequent
twenty hours. This treatment was followed by the healing of the oral
lesions after which no further injections of liver extract were given.
Seven of the ten were then given a well balanced diet. The remaining
three were still offered the basic diet until each patient relapsed and had
a recurrence of mild but definite oral lesions of pellagra. Again these
patients were given liver extract in the same manner as described before
and the pellagrous condition subsided. Each of the remaining six of
the sixteen pellagrins was given three intramuscular injections of liver
extract totaling from 24 cc. to 30 cc. within a period of thirty hours.

No untoward reactions occurred from the intravenous or intramuscular
injections of liver extract and twelve to twenty-four hours later the pa-
tients were improved. In each instance the tongue and oral mucous
membranes, which had become progressively worse on the basic diet, ap-
peared less red and swollen within twenty-four hours after the first injec-
tion. Seventy-two hours after the liver therapy the lesions had healed
and were grayish pink in color instead of the fiery red observed prior to
treatment. The three patients who remained on the restricted diet again
developed lesions of the tongue and mucous membranes within ten days,
but dermatitis did not reappear during this short time. These relapses
were likewise successfully treated by means of intravenous liver extract.

8 Furnished through the courtesy of Dr. E. A. Sharp, Parke, Davis & Co.
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The patient's desire for food increased following this therapy. In
these patients the skin lesions improved rapidly. Under the conditions
of this experiment, the changes in the dermatitis cannot be attributed to
a specific action of liver extract. Since the patients in this study had no
mental symptoms, the effect of parenteral liver extract on neurological
manifestations could not be determined.

The present study has demonstrated that either the intravenous or the
intramuscular administration of large amounts of potent liver extract
causes a remission of the oral manifestations of pellagra. It has been
previously pointed out (10) that the oral lesions, and not the dermatological
ones, should be used for prognosis and the testing of materials for thera-
peutic efficacy. It is already known that an adequate diet usually prevents
the development of pellagra and oftentimes cures it when it has begun (3),
but the mortality rate in institutions admitting severe pellagrins is from
fifty-four (25) to sixty-nine (7) per cent, even when the patients are of-
fered a highly nutritious diet. It was realized some time ago that this
high mortality rate was due in part to the patient's inability to eat and
therefore efforts were made to develop a parenteral therapeutic agent (26).
While an adequate diet is usually curative for patients with mild pellagra,
it seems on theoretical grounds that their convalescence might be shortened
by either intravenous or intramuscular injections of potent liver extract.
It should be especially useful as an aid in treating the severe pellagrins who
cannot or will not eat sufficient quantities of food.

SUMMARYAND CONCLUSIONS

1. It has been shown in the present experiments that the oral lesions of
pellagra heal rapidly while the patient's diet is restricted to large amounts
of either autoclaved yeast or ventriculin.

2. These findings suggest that there may be some etiological relation-
ship between pellagra and pernicious anemia.

3. The evidence is too meager at the present time to justify the desig-
nation of vitamin G as the specific substance capable of curing pellagra.

4. It has also been shown in the present experiment that the oral mani-
festations of sixteen pellagrins responded dramatically following the
parenteral administration of massive doses of liver extract.

5. The use of large doses of liver extract is suggested, either intra-
venously or intramuscularly whenever a severe pellagrin has difficulty in
ingesting or assimilating sufficient quantities of a highly nutritious diet.
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