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the degree of glossitis. The discrepancy be-

tween laboratory results and clinical observa-

tions is a challenge for further study in both

areas.

Symptoms of soreness, burning, bad taste,

anorexia, feeling of illness or well-being were

recorded, but our chief emphasis was on color

photography. We were fortunate in having

Mr. Frederick W. Kent and Mr. Richard A.

Kent, of the Photographic Laboratory, as en-

thusiastic helpers in this part of the study.

No efforts were spared to have lighting and

other factors constant so that the pictures

could be compared readily.

The paucity of clinical material, a tribute to

prosperity which none would begrudge, makes

the problem of evaluation difficult, since such

investigations should have the respectability

possible only with ample numbers for statisti-

cal validation. Our method was to let each

patient serve as his own control, and make

general comparisons. The data are presented

as examples which need validation by further

and extensive study. Brief case notes are

given in the Appendix.

RESULTS

The first example of change in .pellagrous

glossitis is found in Patient 1, who was given

the control diet and kept in bed. This reduced

her activity and calorie requirement, but at the

same time restricted her source of vitamins.

Even though her diarrhea continued, there was

a slow but definite improvement in glossitis, so

that after three days there was little trace of

edema or the bright red color of the tip and
margins (Figs. 1A and 1B). Had any putative

curative agent been employed, it might well

have received credit.

Patient 2, a woman with a partial resection

of colon and ileum and fecal fistula, was put to

bed and given the low vitamin diet for three

days. There was no improvement in signs or

symptoms. We then gave 25 mg. of cozymase

intravenously, and within an hour she re-

marked that her tongue was no longer sore.

By the end of 12 hours the tongue looked much

improved and the redness and edema were sub-

siding, though a nearly normal state was not

reached until 24 hours (Figs. 2A and 2B).

Patient 3 was not given a control diet but

� observed for two days, during which she

vomited every time she forced herself to try

to eat. We gave her 100 mg. of cozymase and

observed a decided improvement in sense of

well-being. The tongue improved remarkably

and 24 hours after the injection of cozymase

it had lost the red-magenta color, but it was

still smooth and appeared to have true papil-

lary atrophy rather than just edema as the

cause of the smooth, shimmering surface (Figs.

3A and 3B) . Over the next nine 4ays, in spite

of an ample diet and vitamin supplements, the

patient’s tongue gradually became worse and
appeared almost exactly as it had when she

first entered the hospital. We decided that

ACTH might affect the tongue adversely or

favorably ; and it was appropriate therapy for

the arthritis. By the third day of ACTH in-

jections (25 mg. every 6 hours) the tongue had

become nearly normal (Fig. 3C) and the papil-

lae could be seen. The patient felt much bet-

ter, though she did not notice any qualitative

difference from the lift she got after cozymase

was injected. With ACTH, the feeling of

health persisted longer. Her appetite im-

proved but her food intake did not increase

until after the tongue looked and felt better.

Patient 4, a 31-year-old farmer addicted to

alcohol and poor food habits, was observed

with signs of cirrhosis of the liver and pella-

grous glossitis. After three (lays on the control

diet lie was given tryptophane in 9 doses of

100 mg. each at hourly intervals. Within 24

hours of beginning this treatment the tongue

had become nearly normal in color but still

had some edema, which was gone by the next

day. There was very little change in subjec-

tive manifestations, though his tongue did feel

better.

DIscussIoN

These observations must l)e taken as sugges-

tions for more extended work, rather than as

established and final, since they were made on

so few patients. The problem of control in

experimental human nutrition is beset with dif-

ficulty and bounded by uncertainty.2 Igno-

rance of the possibility of “spontaneous” im-

provement in acute pellagra when a patient is
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Fig. 2B. Twenty-four hours after an injection
of 25 mg. of cozymase. The tongue was no
longer bright red at the tip and was not spon-
taneously painful or tender.
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Fig. 1A. (Patient 1). Early glossitis and
cheilosis. The tip and margins of the tongue
are bright red and a small amount of edema
has ironed out the papillae, making the surface

smooth.

a

Fig. lB. Tongue three days later during a

period of rest in bed and use of a diet deficient
in B complex vitamins. The color is normal
and the edema of tip and edges has disappeared,
leaving normal looking papillae.

Fig. 2A. Acute pellagrous glossitis. This

photograph was taken at the end of the three

day control period during which there had been
no improvement. The tongue was sore, and
very red at the tip, with some edema and

smoothness.
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Fig. 3A. Acute and chronic glossitis with Fig. 3B. Return to a normal color 24 hours

erythema and magenta color and true papillary after an intravenous injection of 100 mg. of

atrophy as well as edema. cozymase. Though the edema had gone, papil-
lary atrophy was evident.
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Fig. 3C. The tongue three days after ACTH

therapy had been started at a time when the

tongue had returned to the appearance in 3A.
By now the papillae have returned and the
color and texture are nearly normal though

there is a slight magenta tint.

Figs. 4A and B. The response of acute pellagrous glossitis
after 900 mg. of tryptophane. Color returned to normal,

edema cleared and the tongue was no longer sensitive to

mildly irritating food or drink.
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state of enforced rest may be responsible for

hospitalized and put to bed probably accounts

for the host of forgotten specifics of the early

decades of this century. Spies’ demonstration

of iniprovement occurring during a regimen of

hospitalization and confinement to bed during

which the pellagrins ate a “pellagra-produc-

ing” diet,3 though very perplexing at the time,

is the classic study of this phenomenon. Since

we dlo not have detailed data on energy expen-

(hture, tryptophane and nicotinic acid metab-

olisin, we can only speculate on the reasons

for this improvement. Perhaps rest reduces

the need for respiratory enzyme precursors

(IDling the catabolic state of rest in bed, or

actual cell destruction may liberate enough en-

Zyilles or vitamins to restore the delicate bal-

aIi(e between supply and demand. Whatever

I he mechanism, the fact that improvement

may occur even though food and vitamin in-

take is reduced or nil is warning of the neces-

sity for a control period of waiting before any

therapeutic agent is tested. If the depletion is

severe, relapse follows shortly after this rip-

tide of improvement and may be a tidal wave

of disaster unless vitamins and a rich and

ample diet are provided. The control period

is one of potential danger and should not be

tried by those inexperienced in clinical nutri-

tion.

It was natural to try cozymase for thera-

peutic effect, since it contains nicotinic acid

amide, which is assumed to be essential because

it is a necessary building block whose synthesis

the boly cannot manage. More than a decade

ago, with Spies and R. W. Vilter, one of us

(W.B.B.) gave cozymase to pellagrins in i�e-

lapse and noted improvement.4 These obser-

vations. interrupted by the dislocations of

World War II, have been continued in this

clinic.5 Patients 2 and 3 are examples of the

\�(��y rapid improvement in glossitis after intra-

venous injection of cozymase. Within a few

minutes after the injection was completed each

patient volunteered the information that the
burning and soreness in the tongue had dim-

inished. Since cozymase produces an effect

much like adenylic acid when given intra-

venously,6 it is disagreeable and potentially

dangerous. Electrocardiographic abnormal-

ities, chiefly rhythm disturbances, occur often

but are brief. After the reaction there may be

an increased sense of well-being whi#{243}hseems

to be more than the relief that an unpleasant

experience is over. The improvement in the

tongue is short-lived and relapse is apt to occur

unless definitive therapy is started. While it

is possible that nicotinic acid is a contaminant

of the cozymase preparation, or that cozymase

is broken down rapidly, liberating free nico-

tinic acid amide for some other function, the

more plausible supposition is that the effect is

produced so rapidly because cozymase is the
actual form in which nicotinic acid achieves

its unique function in the human body. Many

more observations are needed to elevate this

conjecture to the rank of fact.

The third patient got a rapid response after

cozymase was given and then relapsed gradu-

ally over a nine-day period. We had an oppor-

tunity to observe rapid improvement in the

tongue early in a course of ACTH therapy.

It may be that the dramatic improvement was

a coincidence, since we did not have complete

dietary control. If the effect was indeed a

specific result of ACTH, we can only speculate

on possible mechanisms, and although adrenal

function may be disturbed in pellagra,7 pre-

sumably it stimulated the production of corti-

sone. Anabolic or anti-inflammatory responses

might then explain it, or mobilization of en-

zyme systems, or improvement in assimilation;

but it is idle to marshall all the possible specu-

lations before so tenuous a filament of data.

Tryptophane, since it has occupied the posi-

tion of stepchild in the vitamin family, is in-

troduced to illustrate what turned out to be an

unlikely solution of one of the many paradoxes

of clinical nutrition. Our patient responded

rapidly and well to relatively small doses of

tryptophane, presumably because his margin

of depletion was small.8

The notion that the tongue is a sensitive

clinical indicator in pellagrous glossitis gains

support from these observations. There is

emphatic need for careful control or the ob-

served changes may be misinterpreted. While

the lingual change is a sensitive indicator, it

does not have the specificity formerly ascribed

to it, since several chemical compounds and the
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improvement in the pellagrous tongue in the

direction of normal. Against this background

we should view the alterations in the tongue

in pernicious anemia and iron deficiency

anelnia with the specific correcting factors of

liver, B12, or folic acid for the one, and iron for

the other. Details of the lesions and the re-

Sl)0fl5� have been reviewed admirably by
l)arby9 and Vilter,’#{176} where the emphasis has

been, properly, on the usual therapeutic agents,

rather than on the exotic group considered

here. A tentative table of rough approxima-

tion gives the time of response with various

agents in the pellagrous glossitis (Table I).

TABLE I
Time Required for Various Agents to Effect

llnprovement in Acute Pellagrous Glossitis

Cozymase Few minutes to several hours

Nicotinic acid Few hours to days

Tryptophane Hours to days

ACTH + diet (uncertain) 1-3 days

Rest in bed 1-3 days

Crude liver extract 3-5 days

Yeast 3-15 days

L)iet 3-20 days

We must emphasize that the observations

recorded in this clinical progress report are not

set forth as suggestions for practical therapy,

hut as examples of clinical research in the very

difficult and perplexing field of human nutrition

and malnutrition. The period of dietary con-

trol, with its treacherous change in sign and

symptom for no apparent reason, and the dan-

ger of sharp aggravation of the disorder with

its risk to the patient, is emphasized as a neces-

sary precaution in investigation; it is a time

when deterioration may upset the balance with

disastrous speed unless the physician is con-

stantly on the alert. The sheet anchor in

therapy�remains the good and ample diet, with

vitamin supplements necessary but only in

occasional instances lifesaving for their rapid

effects.

CONCLUSIONS

We made clinical observations of the re-

sponse of the tongue in pellagrous glossitis un-

der conditions of dietary control, using cozy-

mase, tryptophane, and ACTH as therapeutic

agents.

Striking inTlI)rovement was observed, hut WC

have too few observations to permit general

conclusions.

We emphasize the importance of a control

period of observation before testing agents for

therapeutic effect to avoid the nonspecific false

positive response which may occur early dur -

ing this period.

We do not recommend cozymase, tryl)to-

phane, or ACTH in the treatment of pellagra.

Primary reliance rests on a good diet, supple-

mented with vitamins and the correction of

underlying disorders of l)ody or Irnnd.

AIIENDIx

PATIENT 1 was a 64-year-old woman who hal

had numerous admissions to the hospital, the

first 8 years before her current admission for

x-ray therapy for an adenocarcinoma of the

cervix. She developed evidence of injury to the

bowel, and 6�years later had a partial colec-

tomy with anastomosis of ileum to transverse

colon. Diarrhea, which began as intermittent

episodes, beca�ie established with 10 to 12

watery stools a day. Though her appetite

remained good and her diet theoretically ade-

quate, her weight fell to 83 lbs. Weakness and
easy fatigue plagued her. Red areas appeared

on the back of the hands and arms, and would

come or go without obvious cause. For several

months she was troubled by burning and no-

ticeable redness of the tongue. Toward eve-

ning her ankles swelled if she was on her feet

much.

On examination we found a woman looking

older than her chronological age, severely ema-

ciated, lethargic but cooperative, and well ori-

ented. She was too weak to walk. The skin of

the legs was scaling with areas of “crazy-pave-

ment” epithelium. Frequent use of a hot-

water bottle had left her abdomen marked with

the dark reticulated pigment of erythema ab

igne. The backs of the hands were rough and

darkly pigmented. The teeth were missing and

her mouth had been too painful to wear her

dentures. The tongue was bright red, swollen,

and painful, and angular stomatitis and fis-

sures marked the corner of her mouth. There

was scarring and partial obstruction 3 centi-

meters within the rectum, and a scarred and
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atrophic vagina almost closed by stenosis.

No neuropathy was evident. The henioglobin

was 7 Gm. ; red count 2,180,000 and white

count 2150 per cu. mm.

She was kept in bed at rest for a three-day

control period duringwhich her tongue slowly

lost its red color and edema, as may be seen

in Figures 1A and lB. Since her condition was

precarious, we then gave her an excellent diet,
supplemented with an ample supply of B corn-

l)lex vitamins, and the improvement continued.
PATIENT 2, a 35-year-old white woman, was

studied on the medical wards. Six years be-

fore the current admission an operation for

abdominal adhesions was done elsewhere. Two

years later multiple fistulas formed with

breakdown of the wound site. On August 12,

1947, she was admitted to the Surgical Service

of the University Hospitals and hemicolectomy

with resection of the distal ileum and ileocolos-

tomy were performed. The tissues revealed

an infectious granuloma. Postoperatively, a

feeal fistula appeared. With special attention

to diet, after discharge, her weight increased to

130 lbs. in spite of 5 to 8 stools daily. A

year before the current admission she began

to lose weight, diarrhea increased, and the

tongue and mouth became sore. She weighed

90 lbs. on entry.

Examination disclosed an emaciated

woman, looking much older than thirty-five.

Her tongue was red, shiny and tender, and

there was stomatitis. Blood pressure was

80/60. The skin was dry and cool, but there

was no erythema or dermatitis. There was a

draining fistula between the rectum and vulva.

The hemoglobin was 6.5 Gm. and there was

I + albumin in the urine. Serum albumin was

2.48 and globulin 2.01 rng. per 100 ml.

After a control period of three days, during

which she ate little and vomited often, 25 mg.

of cozymase were injected intravenously at a

slow rate. Figures 2A and 2B show the change

in the tongue after 24 hours. In addition to

the return to a nearly normal color, the tongue

and mouth lost their edema and the tongue

its soreness. The subjective change was de-

scribed voluntarily an hour after the injection.

Changes in the color of the tongue were notice-

able within three hours and were w’ell estab-

lished in 12 hours. Her skin felt warmer to

the touch. There was a slow relapse during

the next five days, but owing to her general

condition we began active treatment including

transfusion, vitamins, and high calorie, pro-

tein and vitamin diet. There was another

change in the tongue, more gradual this time,

but again reaching a nearly normal state after

six days.

PATIENT 3 was a 79-year-old white woman

with chronic arthritis whose diet for about a

year prior to admission to the hospital con-

sisted of coffee, fruit juice, and a rare slice of

bread. She had lost much weight, developed a

sore red tongue, and had some periods of diar-

rhea. Examination disclosed a pale emaciated

woman with mixed arthritis, red, swollen,

shiny tongue, poorly fitting dentures, several

small aphthous ulcers of the buccal mucosa and

pharynx and dry, inelastic skin without

erythema or pigmentation. The liver was felt

7 centimeters below the rib margin. The urine

was negative except for numerous white cells

in the sediment. The hemoglobin was 10 Gm.

per 100 ml., red cells 3,530,000 and white cells
7700 per cu. mm.

Although she was given a regular diet, she

ate little and vomited every time she tried to

eat. On the third hospital day 100 mg. of

cozymase were given intravenously in 200 cc.

of normal saline, and within 18 hours there was

a decided change in the tongue; The purple

red color disappeared, and the edema vanished,

but the atrophy remained (Figs. 3A and 3B).

She felt much better generally; her skin lost

its cold clammy feel; and the ulcers in the

mouth healed rapidly, having become painless

within six hours of giving cozymase. Two clays

later she was eating her food fairly well and

multiple vitamin preparations were giver

orally and parenterally. By the ninth day fol-
lowing cozymase therapy, in spite of the vita-

mins and modest increase in appetite, her

tongue was once more red, boggy but not as

painful as on entry, and appeared just as in
Figure 3A. We decided to use ACTH to see

whether it would change the tongue and im-

prove the knees and other sore joints. On the

21st hospital day we began a program of

ACTH injections, 25 mg. every 6 hours.
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Gradually over a three-day period, the tongue

lost its purple red color and smooth glistening

appearance (Fig. 3C). There was another in-

crease in sense of well-being; the joints im-

proved and she gradually became able to walk

again.

PATIENT 4 has been reported in detail else-

where.8
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RESUMEN

Algunos aspectos de la lengua en la glositis

pelagrosa

Se hicieron observaciones de la respuesta de

la lengua en la glositis pelagrosa, bajo condi-

ciones de control diet#{233}tico, emple#{225}ndose como

medios terap#{233}uticos la cozimasa, el triptofano,

y Ia hormona adrenocortic#{243}tropa.

Una mejorIa notable fu#{233}observado, pero las

observaciones fueron insuficientes para per-

mitir Ia formulaci#{243}n de conclusiones generales.

Los autores insisten en la importancia de un

perIodo control de observaci#{243}n antes de probar
los efectos terap#{233}uticos de estas substancias-

para evitar la falsa respuesta positiva no

especIfica que puede ocurrir tempranamente

durante este perIodo.

Los autores no recomiendan la cozimasa, el

triptofano, o la hormona adrenocortic#{243}tropa

en el tratamiento de la pelagra. El recurso

principal tiene que ser una buena dicta, con

suplementos vitamInicos y correcci#{243}n de los

trastornos subyacent es corporales o ment ales.

Forgotten but not gone: Scurvy

“Since shortly before the war we have seen a gradual but steady loss of emphasis by physicians
on nutritional deficiency diseases as such-not only in this country but abroad-if one excepts those
areas which suffered significant restrictions in food consumption....

“That too complacent an attitude in this respect is not altogether warranted is suggested by
the recent report of Follis, Park, and Jackson of a rather surprising amount of scurvy in children
under two as determined by postmortem histologic examinations made in the years 1926 to 1942.
Whether such a situation exists in older children is not clear, but the findings should serve as a
warning.”
-J. B. Youmans. Journal of the American Dietetic Association 28: 1029, 1952.
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