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Pellagra is not an uncommon disease in 

the southern presidency. Lowe reported 40 

cases in Dichpalli,- Hyderabad .(Deccan), 111 

1931 and Raman reported 4 cases in Guntur 
in July 1933; the first case observed by him 
was in September 1930. 
The first case seen by the senior author in 

Vizagapatam was in January 1933, and, sub- 

sequent to that, every year one or two cases 

have been admitted to the King George Hos- 
pital with typical signs and symptoms oi 

pellagra. Short notes of some of the cases are 

given below : 

Case 1.?K. R., aged 40 years, Hindu male. Admitted 
in King George Hospital on the 31st January, 1933, and 
discharged on the 25th February. The patient was 
admitted with general anasarca, pleural effusion on the 
right side, and pigmented patches of the skin over the 
dorsum of both feet, the extensor aspects of both legs 
and thighs, and the extensor aspects of the forearms 
and lower third of the arms, and a circular ring ox 

pigmentation round the neck. His tongue was glossy 
and atrophic. The nervous system was normal. Plasma 
proteins were 6.14 per cent, of which albumin was 

0.9 per cent, globulin 5 per cent, and fibrinogen 0.2 per 
cent; blood urea was 29.6 mg. and blood cholesterol 
114 mg. Urine was normal. 
Case 2.?M., aged 40 years, Mohammedan male 

convict, seen in April 1933. Symmetrical pigmented 
patches over the skin of the forearms, on the lower halt 
of the arms, chiefly on the extensor aspects, and on the 
dorsum of both hands. There were similar patches on 
the dorsum of both feet, and anterior and extensor 

aspects of the lower third of both legs, and there was 

a patch on the posterior aspect of the neck on the 

right side. Tongue showed glossitis with atrophy- 
Nervous system was normal. There was a scar on the 

abdominal wall (gastrojejunostomy). No further 
investigations were done in this case. , 

Case 3.?A., aged 25 years, Hindu male. Pigmented 
patches over the dorsum of both hands, on the extensor 
aspects of both forearms and lower third of arms. 

Similar patches on the dorsum of the feet and extensor 
aspects of both the legs. Tongue showed slight glossitis 
and no atrophy. There was diarrhoea present, patient 
having about 10 to 12 loose motions a day. There 
were marked mental symptoms, periods of mental 
dullness alternating with acute maniacal symptoms. 
Patient was dirty in his habits. No investigations 
could be done in this case as the relations took the 

patient away a short time after admission. _ 

Case 4.?I). A., aged 32 years, Hindu male. Admitted 
on 3rd October, 1933, and discharged on the lltj1 
November. Pigmented patches on the dorsum of both 
wrists and feet; a marked pigmented patch round the 
base of the neck; tongue atrophic and showed extensive 
glossitis; diarrhoea was present. Other systems 
normal. 
Blood counts: Blood smear showed nothing abnormal- 

Red cells?3.86 millions, white cells?6,956, hsemoglobm 
?60 per cent. Differential count?: polymorphonuclears? 
60.5 per cent, lymphocytes?29.1 per cent, mononuclears 
?7 per cent, eosinophils?3.5 per cent. Van den Bergh 
reaction: direct delayed?positive, faint; indirect- 
positive, faint. Urine?normal. Wassermann reaction- 
negative. Gastric analysis?normal. 
Case 5.?-V., aged 20 years. Hindu female (plate V, 

figure 1). Admitted into Dr. Kutumbiah's wards of the 



Plate V 

Fig. 1. 

Fiji. 3. 

Fig. 2. 

Fig. 5. 
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cvrnmetrical patches on the dorsum of both the hands and feet. 

Fig. 1.?Case 5 showing 
tn 

g 

Fig. 2?Case 6. Patch on u 
f ?ead and the nose and on the cheeks (symmetrical). 

Fig. 3?Case 6. Patch on 
Qn facg an[j both ^}ie hands (symmetrical). 

Fig. 4.?Case 6 showing pale dorsum 0f both the hands (symmetrical). 
Fi-. 5.?Case 7. Patches on tnt 

big. *. 

1-?Case 5 showing the symmetrical patches on the dorsum nf u tu *i 

2.?Case 6. Patch on the nose. 
d0Isum of both the hands and feet. 

3.?Case 6. Patch on the forehead and the nose and on flm ?l? i- 
4.?Case 6 showing patches on face and both the hands (symmetrirS (8ymmctl'ical). 
o?Case 7. Patches on the dorsum of both the hands (symmetrical). 



Plate VI 

Fie. 6. Fig. 7. 
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Fig. 8. Fig. 9. 

Fig. 6.?Case 7. Patches on the dorsum of both the feet (symmetrical). 
Fig. 7.?Case 8 showing the rash on dorsum of both the hands. 

Fig. 8.?Photomicrograph of the skin (low power). 
Fig. 9.?Photomicrograph of the skin (high power) 

pjo- 0 Case 7. Patches on the dorsum of both the feet (symmetrical). 
pi^' 7' Case 8 showing the rash on dorsum of both the hands. 

Fig! 8*. Photomicrograph of the skin (low power). 
Fig' 9. Photomicrograph of the skin (high power) 
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King George Hospital on the 8th /u^tii hands 
marked pigmented patches on the dorsu _ a?fected 
and feet; subjective sensations of 

he:at . 0f the 

areas, anaemia, well-marked glossitis, a P J Other 
tongue and mental dullness, no diarrhoea. Utner 

systems?normal. Urine?normal. ,, g qqq 

, 
Blood: Red cells-1.78 millions, whilteJ*; 

haemoglobin?70 per cent. Differential 
morphonuclears?70 per cent, mononuclears^ per ^ 
lymphocytes?20 per cent, coanopmls aibumin 
Blood plasma proteins-5.87.per cent, 

of Jic?ai ?um_ 
was 2.98 per cent and globulin 2.58 per 

c ? 

9-46 mg., phosphates?3.46 mg., urea?j . , . 

y 

Case 6.?D. S., aged 20 years. Hindu ma e 

figures 2, 3 and 4). Admitted on the 
3rd 

, -tis; 
1935, for diarrhoea. Tongue a1t.r?P^1rCOT1,(,r?red. Other ?, .'or diarrhoea. Tongue atropnic ??? 

n, 

liver slightly enlarged; spleen slightly 
enlarge -g ̂  

s?normal. Well-marked pigmented p , 

. i ic pvtensor aspects 
^^ C/iJ lCCX ̂ VVft y ***V 

systems?normal. Well-marked pigmen F"^gCtg of 
the dorsum of the feet and hands, exte nose, 

forearms, on either cheek and over the 
base ot no 

A few patches are seen on the ears. 13,750, 
Blood: Red cells?3.4 millions microcytic 

haemoglobin?58 per coot. Blood ^phoSars- 
an?mia. Differential count: polyi mononuclears? 
60 per cent, lymphocytes?30 per Jen Bergh 
1 per cent, eosinophils?9 per cent, indirect? 
faction: direct?positive delayed, hemolysis 
Positive, faint. Fragility of red eel,etein 
began at 0.5 per cent saline and amoeba). 
0.25 per cent saline. Pieces con, lhlirn;n 0.94 per 
Blood total proteins?2.03 per cent, 

a 
f tjon_Lhypo- 

cent, globulin?0.89 per cent, gastric urjc 

chlorhydria, urine?normal, blood YreauntPq 3 42 mg., 

acid?3.49 mg., calcium?10.6 mg., phosp 
blood sugar?80 mg. per 100 c.c. . 

chows well- 
Section of skin (piate VI, figures 8 an rg ^gence 

marked keratinization of the superficia _ 
y 

Vngment- 
?f glossy layer, deficiency of pigment i , jg an(] 

?u_a nf sebaceous 
glossy layer, aenweuu^ w w? .n.inns 

bearing layer, absence of sebaceous k ^ermia 
degenerative changes in the hair roots. . fl mn)Qfnrv 
shows moderate hyaline fibrosis and no 

infiltration. Tnn.iflrv 

A second test meal done on the 20th 

showed normal gastric acidity. 
-- ttinrl11 male (pla 

figure 5, and plate VI, figure o;. 
? 

tne 

December, 1935, for tingling and numbnes 

extremities and diarrhoea; slight cedent , the 

extremities; well-marked pigmented pat . ta. 

dorsum of the hands and feet and a ring: of 

t.ou round the neek (Cassel's neeklaee)^"^; 
atrophy of the tongue, and glossitis. N wag not 
showed deep reflexes exaggerated, but Btogig and 
Present. Blood smear shows slight a 

.jliong white 
Poikilocytosis. Blood picture?3.86 m pjfferential 
cells?7,500, ha)moglobin?60 per c 

nj10cytes? 
count: polymorphonuclears-47 peircen >m>nonuclears- 
45 per cent, eosinophils?7 pei cen ' tj011__doubtful. 
5 per cent. Blood Wassermann reaction 

Gastric function?normal. ? 
. 

Blood urea?50 mg., uric acid?3.6 mg. 

mg., phosphates?259 mg., and sugar-89.7 mg, 
P 

100 c.c. Urine?normal. . ., 
. +v,n=;p seen in 

Section of skin: Changes are similar epithelial 
section of case 6 but the atrophy ot tne 

Papilla) is more marked in this case. ... indirect? 
Van den Bergh reaction: ^c^33ysis begins 

positive, faint. Fragility of red 
cells 

qo5 per cent 

at^ 0.5 per cent saline and complete 

Case 8.?J. S., aged 40 years pigmented 
Admitted on 15th March, 1936. Well-) ?eet ancj the 
Patches on the dorsum of both hands rearms. The 

extensor aspects of both_ legs 
an ^ wag nQ 

Patient complained of indigestion b 
nther systems 

diarrhoea; no atrophy of the tongue, otner sy 

V* 
JULX_, 

n?rmal. 
' 

75 j 

and nl'i?C^re''. 
Blood smear shows 

slight anisocytosis 

10 onn ilocyt?sis. Red 
cells?3 millions, 

white cells? 

' lloemoglobin?70 per cent. Differential count: 

polymorphonuclears?66 per cent, lymphocytes?18 per 
cent, mononuclears?7.5 per cent, eosinophils?8.5 per 
cent. Van den Bergh reaction: direct and indirect? 

negative. Fragility of red cells?haemolysis begins at 

0.5 per cent saline and is complete in 0.35 per cent saline. 
Gastric analysis showed nothing abnormal except 
hypermotility. Serum proteins?5.1 per cent, of which 
albumin is 3 per cent and globulin is 1.83 per cent. 

Calcium?11.94 mg., phosphates?5 mg., blood urea? 
20.2 mg., per 100 c.c. Wassermann reaction?strongly 
positive. 

The chief clinical features of all these cases 

correspond to the descriptions of pellagra 
given in the various textbooks. It is only a 

minority that showed any involvement of the 
central nervous system. The most character- 
istic feature of the disease is the pigmenta- 
tion of the skin. The rash usually appears 
on the extensor aspects of both the hands 
and the feet and is symmetrical. The pig- 
mented patches are dry and scaly. The 

margins are well defined. When the scales 
are peeled off, they leave a surface paler than 
normal skin. The appearance of the rash on 
the extensor aspects, its symmetrical distribu- 
tion and its circumscribed nature is charac- 
teristic of pellagra. 
The blood proteins were estimated in four 

cases. The average plasma protein was 4.8 

per cent, of which albumin was 1.95 per cent 
and globulin 2.58 per cent. Blood cholesterol 
was not appreciably altered in the only case 

in which it was investigated. Similarly 
calcium, phosphates, glucose and urea were 

within normal limits in the cases in which 

they were estimated. 
Case 5 showed anaemia of the hypercliromic 

type while cases 6 and 7 showed anaemia of 
the hypochromic type. Van den Bergh test 

was done in 4 cases and showed no particular 
abnormality, except for direct delayed positive 
faint and indirect faint positive reaction. 
Gastric analysis was normal in two cases, 

while there was hypochlorhydria in case 6, 
which subsequently became normal. 
The faeces contained no parasites in cases 

where they were microscopically examined. 
From this analysis the only abnormality that 

was more or less consistently found in these 
cases was a diminution in the plasma proteins 
particularly of the albumin fraction, with an 

alteration in their relative proportions. 
The causation of pellagra is still a matter of 

controversy. The chief views held are: that it 
is due to a dietetic deficiency of biological pro- 
teins; that it is due to a deficiency of vitamin 
G or Ba; and the more recently formulated 
theory of Castle that pellagra along with sprue 
and pernicious anaemia is due to a deficiency of 
the anti-anaemic factor. 

The persistent deficiency in the plasma pro- 
teins in the cases investigated by us suggests a 
defect in the protein intake particularly meat, 
eggs and milk. There is in addition also a cer- 

tain amount of mineral deficiency as shown by 
the presence of hypochromic anaemia in two 
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cases and of the anti-anaemic factor in one 

case*. 
Treatment.?Case 1 was entirely treated with 

diet which contained milk and eggs and the 

patient was discharged cured. Cases 2 and 3 

were not treated in hospital. Case 4 was 

treated with a diet rich in proteins and daily 
injections of a 10 per cent solution of sodium 

thiosulphate in distilled water intravenously 
starting with a dose of 5 c.cm. and rising to 
10 c.cm. This patient was discharged cured but 
was admitted again the next year with recur- 
rence of the symptoms. Case 5 was treated 
with high protein diet and sodium thiosulphate 
injections but the patient requested to be dis- 
charged before any improvement could be 
noticed. Cases 6 and 7 were treated with diet 
rich in proteins, sodium thiosulphate injections 
and liver soup. It is in these two cases that 
the recovery was most rapid. Case 8 was 
treated only with a protein-rich diet and liver 
but without sodium thiosulphate injections. In 
this case also the recovery was equally rapid 
and the patient left the hospital cured. 
We cannot say how far sodium thiosulphate 

was responsible in the cure of cases 4, 6 and 7. 
In all probability, its value was slight as in 
case 8 recovery was even better without it. 
The recovery in all these cases seems to support 
the view that the disease is a deficiency disease 
due to improper and unbalanced diet defective 
in proteins leading, in the later stages of the 

disease, to a deficiency of both mineral elements 
and anti-anaemic factor. 
The authors are fully aware of the meagre 

details contained in this paper. Its chief pur- 
pose is to prove the existence of pellagra in 
southern India and of the efficacy of a protein- 
rich diet combined with liver in the cure of the 
disease. 

Our thanks are due to Dr. P. Kutumbiah, 
for case 5; to Dr. P. Kesavaswamy, l.m.s., 
radiologist, for the photographs; to Dr. V. K. 
Narayana Menon and Dr. D. Narayana Rao 
for the biochemical investigations, and to 
Dr. P. Ramachandra Rao, for the pathological 
report of the specimen of the skin. 
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t* In four out of the five cases in which the hsemo- 
globin percentage is given, it is a multiple of ten. This 
makes one wonder whether a very accurate method of 
haemoglobin estimation was used. In these circum- 
stances, or in any circumstances, we consider it rather 
bold to conclude that in one case the ' 

anti-anaemic 
factor' was absent (assuming that they mean 

' 
absent' 

and not ' 

present' as the sentence reads), solely on the 
grounds that a marked degree of hyperchromia was 

demonstrated, and to conclude that mineral deficiency 
is a factor in the aetiology of pellagra on the grounds 
of finding a slight degree of hypochromia in two cases.? 
.Editor, I.' M. G.I 


