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to the estrogen-androgen equilibrium was
appreciated and it was analyzed in retro-
spect. Seven years ago the patient (age
41 at the present writing), following many
years of chronic enteritis, began to de-
velop inflamed, painful, atrophic areas on
the tongue. Shortly after this occurred,
there was a marked diminution in libido
and later complete impotence. At this time
the patient noticed that his testicles had
diminished to almost half their previous
size and had lost their normal firm texture.
Associated with the glossitis there were
recurrent hypertrophic gingivitis, severe
headaches, insomnia, "restless legs," in-
jected conjunctivae, rapid visual fatigue
and progressive myopia, exhausting fatigue
from minor exertion, numbness of upper
and lower extremities with repeated at-
tacks of peripheral neuritis, muscle cramps,
especially in the gastrocnemii, and per-
sistent lumbar backache.

As the nutritional basis of this syndrome
was only vaguely appreciated at first, the
glossitis spread, the tongue became deeply
fissured and painful, and the subjective
symptoms worse. The patient was advised
to eat liver as often as possible. Each time
this was included in the diet, the tongue
healed, partly or completely, within one
to two days, only for the lesions to recur
within another day or two. So tenuous
was the equilibrium in this patient that
even a moderate excess of physical exer-
tion would lead to denudation of areas of
the tongue within a few hours.

This patient was placed on an oral vita-
min B complex preparation derived from
liver, following which moderate improve-
ment in the symptoms occurred, and later
parenteral B complex was added every
second day. Striking subsidence of all the
symptoms related to the nervous system
then occurred, associated with equally im-
pressive improvement in the glossitis. Soon
thereafter there was a marked improve-
ment in libido and potency and a gradual
restoration of the normal firm testicular
texture (but only a slight increase in size
occurred, no doubt owing to shrinkage of
the tunica vaginalis).

Subsequently it was found necessary to
maintain the patient continuously on whole
liver and vitamin B complex by mouth and
daily or bidaily injections of the crystalline
vitamin B factors. Undoubtedly because
permanent damage to the gastro-intestinal
tract resulted in this case from the chronic
enteritis and the associated nutritional de-
fect, persistent impairment of intestinal
absorption occurred, which explains the
necessity for the indefinite maintenance of
parenteral therapy.

During the seven years that this patient
has been under observation there was an
invariable correlation between libido and
potency and the nutritional state. There
were many exacerbations and remissions of
the signs and symptoms of deficiency dur-
ing that time owing to persistence of the
enteritis, and the endocrine symptoms re-
gressed or improved concomitantly (with
only a slight time lag). During one of the
exacerbations, a unilateral mastitis de-
veloped. This subsided with improve-
ment in the nutritional lesions. Over this
long period the nutritional equilibrium
gradually lost its earlier tenuous character,
and libido and potency have been corre-
spondingly more nearly stable.

Case 7, age 38.—This man had been in a
German concentration camp for three
years. His main complaint was complete
impotence. He had severe glossitis and
gingivitis, as well as other signs of avita-
minosis, hepatomegaly, marked atrophy
and softening of both testicles. On nutri-
tional therapy similar to that already de-
scribed, there was moderate subsidence of
the avitaminotic lesions and recovery of
potency in two months; the liver was now
smaller although still palpable, and the
testicles were somewhat more firm although
still smaller than normal.

Of 143 patients with nutritional de-
ficiency in this series, ranging in age from
29 to 61, definite impairment of libido and
potency of which the patient was aware,
occurred in 96. The actual incidence of this
disorder in B avitaminosis is probably
higher than indicated, because not a few
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patients become aware of previous impair-
ment only when improvement results from
therapy, and this series includes 20 patients
who were seen only once. Definite testicuJar
atrophy occurred in 67. Glossitis, hepa-
tomegaly, and testicular atrophy appeared
simultaneously in 58. Of 76 patients who
were followed subsequently, nutritional
therapy alone led to subsidence of the
avitaminotic lesions and definite improve-
ment in libido and potency in 62.

In at least several of the 15 failures,
psychogenic factors were undoubtedly op-
erative; this must of course always be
taken into consideration in the treatment
of disorders of this type. Eleven cases were
known to be complicated by sterility. How-
ever, the actual occurrence of sterility in
cases of this type cannot be assessed from
the figures here given, since sperm counts
were made only in those cases in which the
patient came for consultation for that
reason. The nutritional therapy of infer-
tility per se has previously been reported
(17).

DISCUSSION

Testicular atrophy is a diagnosis rarely
made by clinicians, despite the fact that
this defect has long been associated with
nutritional impairment and with cirrhosis
of the liver (20, 24, 36, 39). Even in dia-
betics, in whom diminished libido and
potency have been known for decades to
be frequent concomitants of the metabolic
disturbance (22) testicular atrophy is rarely
noted, despite its high incidence.

While it has been shown in animals that
there is no necessary correlation between
functional impairment and morphologic
alteration of the liver (and this is also ap-
parently true clinically) a surprising num-
ber of the patients in the series reported
here had enlarged livers, easily accessible
to palpation. Yet in only a few had the
hepatomegaly previously been diagnosed.
The frequent association of lesions of nu-
tritional deficiency, especially glossitis,
with hepatomegaly and testicular atrophy,
suggests that the presence of any one of
these lesions should lead to investigation
for the others.

As already indicated, in the diagnosis
and treatment of impaired libido and
potency, the possible occurrence of psycho-
genic factors must always be kept in mind.
In cases in which such factors are dom-
inant, amelioration of the nutritional de-
fect will of course have little effect on the
sexual function and even the administra-
tion of testosterone is of little or no help.
It is necessary to treat both nutritional
and psychogenic disturbances simultane-
ously, as physiologic recovery of testicular
function will be of no avail in the presence
of an inhibiting psychic disorder, while
alleviation of the mental conflict alone will
not permit normal tissue function in the
presence of a physiologic defect. The more
fundamental implications of psychogenic
disorders in relation to nutritional de-
ficiency will be discussed elsewhere.

In a number of instances in this series,
both husband and wife had syndromes re-
lated to excess estrogen as a result of nutri-
tional deficiency. In the wife the excess
estrogen usually greatly increased libido
(in an occasional case almost to the degree
of nymphomania), while simultaneously
libido and potency in the husband were
reduced. This of course inevitably led to
considerable marital conflict. Simultaneous
nutritional therapy in husband and wife
diminished libido to normal levels in the
wife and increased libido and potency in
the husband, with a corresponding mutual
improvement in morale.

As indicated elsewhere (12), the effect of
nutritional deficiency on testicular morph-
ology and function represents a composite
of two effects: a direct effect on the cellular
metabolism of the gonads owing to depriva-
tion of nutrients essential to cell respira-
tion, and secondary alteration of the endo-
crine equilibrium, which indirectly affects
the testis. Undoubtedly in a given case
the two effects are intermingled and in-
separable. Thus, deprivation of various
vitamins causes disturbances of testicular
morphology (34), and administration of
estrogen has similar effects (1, 23).

Among somatic alterations reported in a
previous study on the female, redistribu-
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tion of body weight was not infrequently
striking on intensive vitamin B complex
therapy (16). Loss of fat deposits on hips,
thighs, and abdomen and diminution in
size of breasts occurred without loss of body
weight, so that clothing of smaller sizes
could be worn comfortably. This effect aJso
occasionally occurs in the male and was
seen in four cases of this series in which the
body contours resembled those of the
Froehlich syndrome. The normal male con-
tour was restored over a period of many
months, in one case despite an actual gain
in weight.

Gynecomastia occurred in 10 cases of
this series. In 4 of these there was a super-
imposed cystic mastitis. The mastitis and
associated tenderness cleared up promptly
with adequate therapy, but some gyneco-
mastia often persisted. It appears that once
the epithelial tissue has become sufficiently
hyperplastic, withdrawal of the original
stimulus only occasionally leads to com-
plete regression. In addition to its well
known occurrence in cirrhosis of the liver,
already mentioned, gynecomastia was also
noted in our troops in the Pacific who were
captured by the enemy and maintained for
long periods on extremely deficient diets
(30, 32, 33).

Bean (3, 4, 5) has reported that the
cutaneous vascular spiders and palmar
erythema formerly associated mainly with
liver disease and with pregnancy also occur
in nutritional deficiency, and he has shown
that estrogen is an inciting factor. Admin-
istration of estrogen to patients with these
lesions caused exacerbation of those already
present and the appearance of new ones.
Withdrawal of estrogen led to regression of
the cutaneous phenomena. He further
showed that histologically the vessels of the
latter resemble the spiral arteries of the
endometrium. Virtually every patient in
the group reported here had the spiders or
the palmar erythema or both.

In a previous report (12) it was indicated
that usually only slight or moderate im-
provement in these lesions occurs on nutri-
tional therapy and complete regression has
not been seen. However, there is no ques-

tion that the development of new lesions is
impeded or prevented. And occasionally
there is a very striking diminution in the
size and vascularity of the spiders on
vitamin therapy, as in one patient (age 59)
who had a raised spider 5 to 6 mm. in
diameter on his nose. For years bleeding
had occurred even from the slightest fric-
tion, such as on contact with a pillow while
sleeping. Not only was there a striking
diminution in size and prominence of the
lesion after two months of intensive nutri-
tional therapy, but bleeding no longer oc-
curred even from vigorous irritation. Often
too, there is partial regression of palmar
erythema associated with healing of the
avitaminotic lesions.

Many patients with nutritional defi-
ciency and associated hepatic dysfunction
have disturbances in cholesterol metabol-
ism with elevation of blood cholesterol and
decrease in percentage of cholesterol esters.
Usually these patients, especially the dia-
betics and hypertensives among them, are
warned not to eat liver, eggs, or other
cholesterol-rich foods. The chief result of
this interdiction is further to impair the
nutritional status.

When these patients are placed on a
regime combining the available crystal-
line vitamins and desiccated and cooked
whole liver, there is usually a dramatic re-
duction in blood cholesterol, despite the
greatly increased intake (18). Thus, a high
blood cholesterol represents impaired he-
patic metabolism and is not merely a reflec-
tion of increased intake. This factor is also
applicable to changes in blood cholesterol
in many cases of thyroid disturbance and
explains the poor correlation frequently
seen between basal metabolic rate and the
blood steroid levels. Here too the hyper-
cholesterolemia reflects primarily the asso-
ciated impairment of nutritional status.

THERAPY

As discussed at greater length elsewhere,
there are three requisites for adequate nu-
tritional therapy: complete therapy, in-
tensive dosage by routes assuring adequate
utilization, and persistent administration.
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Many failures result from disregard of one
or more of these principles.

Because of the use of single drugs has a
strong tradition in modern medicine (in
reaction to the unscientific "shotgun"
therapy that persisted until two or three
generations ago), it is common practice to
administer thiamine, riboflavin, niacin-
amide, or pyridoxine alone in large doses
in an effort to counteract an apparently
predominant deficiency of one of these
factors.

But single deficiencies are impossible in
clinical medicine. Not only are clinical de-
ficiencies always multiple, but it should be
pointed out that a pure deficiency of a
single vitamin has never been produced
even in animals. At the present state of our
knowledge, production of an uncompli-
cated deficiency of a single factor is im-
possible. For instance, to produce thiamine
deficiency, an animal would be placed on a
vitamin-free diet to which has been added
all the available pure vitamins except
thiamine. Thus, the deficiency produced is
a deficiency of thiamine plus that of all
the other factors not yet isolated. And
when thiamine is administered to such an
animal and an effect noted, this cannot be
assessed as an uncomplicated function of
thiamine; it merely indicates what thiamine
can do in the absence of other essential
factors. When all the essential nutrients
have been isolated, it will be necessary to
reassess the functions of each.

In the human diet, factors which lead to
loss of thiamine, for instance, inevitably
lead to loss of other substances that occur
with it and have similar solubilities, or are
also labile to heat, alkalinity, or oxidation.
Similarly, conditioning factors (31) which
operate to produce nutritional deficiency
even on an optimum diet, tend inevitably
to produce deficiencies of several factors at
once.

Not only are deficiencies multiple, but
the administration of single nutritional
factors (or even of a combination of a few
of them) not only is usually ineffective
but may actually lead to serious disturb-
ance of a tenuous nutritional equilibrium

and precipitation of new avitaminotic
lesions. Those familiar with the history of
the early use of niacin in the treatment of
pellagra will recall the glowing preliminary
reports of rapid healing of the skin lesions
and the glossitis, soon to be followed by
pessimistic accounts of the appearance of
secondary lesions, such as cheilosis and
peripheral neuritis. The addition of an ade-
quate natural source of nutritional factors
to the therapeutic regime led to prompt
subsidence of the lesions. Similarly, in a
recent study on treatment of the peripheral
neuritis of beri-beri in prisoners of war,
administration of thiamine alone failed to
affect the neuritis, although there was defi-
nite amelioration of this lesion in patients
who received the whole B complex (29).

Depending on the original nutritional
status and response of the patient, ade-
quate nutritional therapy might require 2
or 3 capsules a day of a therapeutic formula
type of preparation, providing intensive
dosage of the crystalline water-soluble
factors and A, D, and E. In addition, a
vitamin B complex preparation consisting
of a fortified or unfortified natural source
or sources, preferably liver, is essential. This
must be given in a dosage sufficient to pro-
vide material derived from at least 45 gm.
and occasionally as much as 150 gm. of the
fresh natural source a day.

For this purpose two types of vitamin B
complex preparations are especially valu-
able: (1) nutritional extracts of liver forti-
fied with crystalline B vitamins—these
preparations contain the total aqueous, or
80 per cent alcohol-insoluble fraction of
liver, or a combination of the two (lipoid
factors of liver, which also comprise essen-
tial nutritional elements may be included
[11]) and are given in dosages representing
from 80 to 120 gm. of fresh liver a day
(usually 9 to 12 capsules or equivalent
amount of liquid); and (2) desiccated whole
liver, either fortified with B vitamins or
unfortified—usually at least 9 gm. (eight-
een 0.5 gm. capsules or tablets) is given
daily, sometimes more. The minimal dose
provides the equivalent of 45 gm. fresh
whole liver a day.
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Desiccated liver, being unfractionated,
provides probably the best available source
of the as yet unidentified factors essential
to nutrition (11), although some slight
losses probably occur from drying and
oxidation. It must be given in relatively
large doses to be effective; these dosages
are, however, quite feasible. All the prod-
ucts are given in divided doses after meals.

A number of severely deficient patients
require parenteral therapy in addition, with
a frequency varying from daily to three
times a week. This usually provides, in
each injection, thiamine 10 to 60 mg., ribo-
flavin 5 to 10 mg., pyridoxine 5 to 20 mg.,
calcium pantothenate 5 to 50 mg., and
niacinamide 50 to 250 mg. Sodium ascorbate
may be mixed with the B vitamins in the
same syringe. Parenteral liver extracts,
which are purified mainly with a view to
increasing the antianemic potency, are not
satisfactory for nutritional therapy; even
the so-called crude preparations contain
only insignificant amounts of the B factors
in a volume feasible to inject (12).

Even after all avitaminotic lesions have
healed and the secondary disturbances are
under control, it is necessary to maintain
the patients indefinitely thereafter on at
least 5 to 10 times the maintenance
amounts for persons who have never been
deficient, often much more.

SUMMARY

Impaired hepatic function on a nutri-
tional basis leads to alteration of the estro-
gen-androgen equilibrium, owing to failure
of the liver to inactivate estrogen in de-
ficiency of the B vitamins, while it con-
tinues to inactivate androgen. Evidence is
presented that lesions of avitaminosis B
are associated clinically with impaired
libido and potency in the male and that
these functions may be restored with com-
plete, intensive, and persistent nutritional
therapy.
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