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Aykroyd and Krishnan (1941) 
rcportcd c 

infantile beri-beri in the Northern Oscars 
?rea in the Madras Presidency, 

whei 
^ They 

11 adults was known to be comlY?npnp?nacla 
?Und that in three towns, 

Bezwada, C' ^ 
U(1 Vizagapatam, a peak 

in infant '+his 
?Ccurred at the fourth month of 

life, while 

was absent in other towns outsidei t 

j*eri-beri area. They conehided that 
in 

i ^ 
beruKor.; +>ip nHief cause of the 

ui 
^^g^g 

rak was absent in ouiw infantum 

^n-beri area. They concludedthat, inm 

^ri-beri was the chief cause of 
the> un 

idence 

^t mortality. No direct cmica^ 0 q? 

as, however, available as 
to the p tempts 

** disease, nor had any Vo 
^ prevention or treatment be 

t;onS an 

follow up the preliminary inve ^Lrt.aken in 
.pantile beri-beri enquiry' 

was uptake ̂  

T 
in Cocanada under the a 1 . 

h the 

iridian Research Fund Association. the 

^-operation of the municipal authoi >. of 

^nicipal health officer and the municipal 
Public health, Madras, one 

of the m 

n^ant welfare centres "in Cocana 

?jer for purposes of the enquiry, 
and this 

l}Wd in charge of a lady health 
? 

nt 0f the 
The present paper gives an 

ac provi- 
*wk of the centre. It confirm? the Pjo^ 
>?nal conclusion that liitantilc beu 

in this part of India and >ndVf*? Vic 
J1"! means of attacking an impol' 

. { 

health problem by the use of preparations 
sVnthetic vitamin Bx. 

Clinical U l/Wfwwv.. 

Infantile beri-beri' is not a ^^^hich 
^anie for the condition in infants 

this paper deals. This condition does not, in 
its symptomatology, closely resemble adult beri- 
beri in its classical forms. Since it responds 
dramatically to treatment with pure vitamin 

Bx, and appears to be closer to an unmixed 

single vitamin deficiency than any other con- 

dition reported in human beings, it could reason- 
ably be called ' 

vitamin-Bx (or thiamin) 
deficiency in infants\ This is, however, a 

clumsy title. The population of the Northern 
Circars has coined a word?? anasa '?which is 
used to describe the disease, but, while most 
' anasa' is vitamin-I^ deficiency, the same 

name is also applied to other forms of disease 
in infants. Hence ' anasa' is scarcely appro- 
priate as a scientific medical term. 
The following clinical account of the condi- 

tion was given by Aykroyd (1943) : 

' 
Infantile beri-beri occurs in breast-fed infants 

usually from the second to the fifth month of life. In 
the acute form, known to the Chinese as "Fung-Team" 
or 

" 
wind-mucusthe infant may suddenly become 

cyanosed, with dyspnoea and tachycardia, and die in a 

few hours. The disease may show itself in an infant 
in apparent health with few premonitoiy signs. 
Because of their acute fulminating nature, such cases 

may rarely be seen by the physician or welfare worker, 
but mothers with infants showing the condition in less 
desperate form may give a history of the sudden death 
in this fashion of other infants in early infancy. In 

Singapore (Faris, loc. cit.) the mother may make the 
simple and dramatic statement that one or more of 
her infants has " turned blue, sighed and died 

' 
In the more usual type of case, the child is seized 

with screaming fits and attacks of colicky pain. Dur- 

j ing severe paroxysms the infant may straighten out 

j its body and become rigid. Convulsions may occur. 

There is some vomiting and diarrhoea and the infant 
appears restless, pallid and ill. It may rapidly become 
worse?it is in fact in an acutely dangerous condition? 
but the disease may not prove immediately fatal and 
may follow a more chronic course. One very charac- 
teristic sign, usually encountered only in fairly severe 
cases, is partial or complete aphonia. The infant's cry 
may be thin and almost inaudible and in some instances 
it may go through the motions of crying, without any 
sound proceeding from its mouth. The aphonia, some- 
times accompanied by signs of bronchitis, may suggest 
that respiratory disease is the primaiy cause of the 
infant's condition and confuse the diagnosis. (Edema 
is not a common feature. Textbook accounts of 
infantile beri-beri usually include a picture of a swollen 
cedematous infant and such pictures have, in my opi- 
nion, often hampered the recognition of the disease. 

According to some writers there may be localized 
oedema in certain cases, e.g. of the face, but this has 
not yet been observed in the series of cases treated 
in Cocanada. Enlargement of the right side of the 

heart and loss or diminution of the knee jerks are 

said to occur in some cases, but neither of these signs 
is easy to detect in a screaming and restless infant. 

Excoriation of the skin and mucous membrane at the 

angles of the mouth and in the region of the anus 

appears to be a fairly common sign. It has been 

observed in Cocanada but has not been recorded by 
other writers. 

, 

'In the more chronic form of infantile beri-beri, the 
clinical picture does not greatly differ from that of 
chronic malnutrition and marasmus of a less specifio 
kind. There is pallor, vomiting, constipation, losa of 

*Th 
consf!^er^^?^?gy 

beri-beri in India has 
been 

!;esearch t ^ 
ln ,various papers 

from the Nutrition 

e North 
a ?^.tor^es- The prevalence of 

beri-beri in 

area rnaclif111 ,1,rcars 
due to the fact 

that in 
this 

the ~ 
?"m"led raw rice is consumed by 

all sections 

Population. 
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weight and retarded growth. The nutritional dis- 
orders may be complicated by bronchitis or other 
infections. It is easy to understand how a condition 
originally caused by one particular dietary abnormality 
may become one of generalized malnutrition through 
failure to retain and assimilate milk in sufficient 

quantities.' 

Since infantile beri-beri as described resembles 
other forms of disease and malnutrition among 
infants, the therapeutic test is of primary diag- 
nostic importance. The injection of 2 milli- 

grams or thereabouts of vitamin Bx has a 

remarkable and dramatic effect on infants 
suffering from the disease. Within 24 hours 
the change for the better is unmistakable. The 

screaming fits and paroxysms cease, the infant 

appears placid, and its general appearance has 
visibly improved. A few more injections, given 
at intervals of one or two days, will complete 
the cure for the time being. Sometimes even 
infants who appear moribund can be saved by 
this treatment. 

Work of the infant-welfare centre 

Curative.?Up to the end of April 1945, 1,145 
infants suspected of suffering from vitamin-Bx 
deficiency have been treated by injections of 

vitamin Bx. The infants were breast fed and 

ranged in age from 1 to 12 months. The highest 
incidence was among infants aged 2 to 4 

months, and most of the acute cases occurred 
in infants under 6 months. About 8 per cent 
were acute fulminating cases, and 7 per cent 
' chronic' ; the remainder may be described as 
sub-acute. The ' chronic' form was most com- 

monly seen in infants over 6 months. The 

majority of mothers showed mild signs of peri- 
pheral neuritis, e.g. pain and tingling in the 
extremities and weakness of the extremities. 
Some were, however, free from such signs. A 

history of having lost previous infants from 
' anasa' was common throughout the series. 
The majority of the mothers belonged to the 
poorer classes, and were living on a diet mainly 
composed of machine-milled raw rice. 

Of the infants treated, 980 were discharged 
as cured. The condition recurred, however, in 
68 of these, after intervals varying from 15 
days to 3 months. Further similar treatment 
of recurrent cases was successful. It was noted 
that recurrence was uncommon among infants 
of mothers who were given tablets of vitamin 
Bx as a daily dose. 
At the date in question (31st March, 1945), 

135 infants were under observation and treat- 
ment. Sixteen infants died in spite of treat- 
ment and 14 infants could not be traced after 
incomplete treatment. Those that died were 

mostly infants brought to the clinic in a very 
acute or even moribund condition. 
Preventive.?An attempt was made to pre- 

vent the occurrence of vitamin^ deficiency in 
infants by supplying vitamin Bx tablets to 
mothers for 3 months before delivery and 6 

months after it. The mothers were given a 

daily tablet containing one milligram of t-ne 

vitamin during this period. Some niothei 
have received this prophylactic treatment, anc 

its effects have been observed as far as P0?' 
sible. In one group of 54 mothers who ga^c 
a previous history of having lost babies iroll| 
' anasa' and showed evidence of periphery 
neuritis, vitamin-Bt deficiency occurred in * 

infants in spite of prophylactic treatment, 
this, however, readily responded to injection o 
the vitamin and no deaths occurred. A sma 

group of 12 mothers with a similar history wci 

given no prophylactic treatment and kept unde 
observation ; eight living children were del}' 
vered and all of these developed infantile beri' 

beri which was successfully treated. A hip1 
incidence of vitamin-Bj deficiency was also 

observed in the infants of mothers showing 110 

evidence of peripheral neuritis but giving tne 

familiar history of previous deaths fro111 
' 

anasa', whether vitamin Bx tablets were given 
or not. A considerably larger group of mothers 
?some 500?who were free from signs of per1' 
pheral neuritis and gave no history of previous 
infant losses from ' anasa' were also observed- 
The incidence of vitamin-Bi deficiency in the 

infants of these mothers was much smaller tha11 
in the groups mentioned above, and the admims' 
tration of vitamin Bx tablets to mother 
appeared to have some preventive effect. Son16 
mild cases did, however, occur in infants whoge 
mothers received treatment. The general i&' 

pression gained from these observations is tha 
the regular administration of one milligra1^ 
tablets of vitamin Bx to expectant and nursing 
mothers is of some value in prophylaxis, an 

modifies the severity of symptoms in infant? 
who develop this disease, but that such a d?s' ? 

age is too small for satisfactory prevention 
The women given treatment were, in genera1' 
living on a diet grossly deficient in the vitam*11 
and a supplement of one mg. daily fails to mee 
entirely the demands imposed by pregnane) 
and lactation, and to give infants complete pr<?' 
tection from the danger of vitamin-!^ defic1' 

ency. 
A striking feature of the work of the centj'e 

has been its growing popularity. In the early 
stages attendances were relatively small, and 

many women in the town preferred to take n1' 
fants suffering from the dreaded ' anasa' 
quacks. But it was gradually learnt that al1 

effective cure for ' anasa' was availabj6 
at the centre, and attendances have gradual^ 
risen until at the present time 50 or mof6 
mothers, bringing their infants, attend daily* 
(Not all the infants, of course, are suffering 
from vitamin-Bi deficiency.) The disease, a 

has been previously pointed out, is prevale11 
throughout the Northern Circars and worn#1 
from towns as far distant as Vizagapatam ha^0 
brought infants for treatment. The following 
table shows the numbers of infants from towns 
other than Cocanada treated for vitamin-#* 
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deficiency, and the distance 
of these towns 

Cocanada : 

from 

; Distance from 

Number of j Coca^da 
Namo of place j 

" 

cases i (miles) 

^izagapatam Ellore 
Pittapur 
Rajahmundry 
?Ratnachandrapur 
Samalkota .. 

Narasapatnam. 
?^Dakapallc 
Razole 
Seywada 
Yellamanchili 

Public health rfcf C5tablished 
The work carried out to <da . 

common m 

fact that infantile ben- The Pro~ 
Cocanada and neighbouring 

' 

^eve\0p beri- 
Portion of all infants bom 

< 

^ diseas 

been ascertained ; it is hoped ' 

however, been these questions. The fact 
_ 

> 

kcri-beri is an 

?learly established that 1,1V 
m which calls for 

important public health P10 
3 

There would 
^itable public health measurpe?ablishing treat- suitable public health measure*. hi treat- 
be no obvious difficulty m . , ? throughout 
^ent centres for infantile be tablet form 
the beri-beri area. ^ itamin. 1 

^y. At the 

^ cheap and available m q treated by 
pQcanada centre infants ha"v 

roduces better 
ejection of the vitamin, whl^n*inistration by 
and quicker results than <. , niarket are 
^outh. Ampoules purchased containing an 
considerably dearer than tab but a solu- 
cquivalent amount of the vitam , 

{or sllb- 
^on could be put up cheaply m 

u 

cutaneous administration. 
^ synthetic vita- 

Prevention by the use 01 ti 
> 

dosage 
uiin is a more difficult prob e ? 

, adminis- 
^quired, and the necessary peim tis{actorily 
Nation to mothers, have yet to to expect- 
established. Its routine dls^'lb^uoUt a large 
ant and nursing mothers tnro b 

ganization, 
area would require considcraD to this 
and the task of accustoming 11 1 

,^cll\t one. 
Method of prevention would j3? ^ so that 
The all-round improvement ot tne 

u 

^ other lt- contains less rice and more p cradicating 
foods, would be the best methodl ot 

ci 
by 

the disease, but this can be ac increase 
long-term measures to adjust. econo- 
agricultural production and impr ^ possibility 
Uiic condition of the people. supplied 

increasing the amount of vital. 1 

riee, 
trough the medium of the s^P rice at 
^ust be carefully considered. , g^ice the 
Present consumed is not highly m ' 

* Madras 
rice milling order of the Governm ^ jB 
Prohibits the double polishing vesent con- 

clear, however, that the rice a P 

sumed does not supply enough vitamin Bx. ln 
some families the rice purchased through the 
government ration shops is pounded m the 
home with the object oi' removing the pericarp 
that remains after milling and making it 
whiter. This may bo one of the reasons why 
the milling order has not effectively prevented 
infantile beri-beri. Further, as Swaminathan 

(1942) has shown, the washing of raw rice re- 
moves as much as 60 per cent of the vitamin 

Bx previously present. It is possible that the 
kind of raw rice at present in supply, while 
richer in vitamin Bx than highly polished raw 
rice, is deprived of so large a proportion of its 

vitamin-Bi content by washing and cooking 
that it falls below the danger-point when con- 
sumed as the principal article of diet. All 
these questions require investigation. No in- 
formation is available as to whether the rice 

milling order has reduced the incidence and 

severity of infantile and adult beri-beri in the 
Northern Circars; it has probably done so. 

The present investigation, however, shows that 
it has not effectively prevented infantile beri- 
beri. 
Parboiled rice even after milling and wash- 

ing, generally speaking, contains enough vitamin 
Bx to prevent beri-beri, as is shown by the epi- 

I demiology of the disease in India. The popu- 
larization of parboiled rice in the beri-beri area 

' has been advocated as a method of preventing 
beri-beri. ' Converted ' rice, which is essentially 
similar to parboiled rice in its nutritive prop- 
erties, would have the same effect. The 

people are, however, fully accustomed to raw 

rice and dislike parboiled rice, so that it would 
be difficult to bring about such a change of 
habit. 

It has been clearly shown that infantile beri- 
beri is an important public health problem in 
the part of Madras in which adult beri-beri has 
long been prevalent. While the latter is un- 

questionably rare in areas in which parboiled 
rice is the staple food, it is not impossible that 
infantile beri-beri occurs in mild form in the in- 
fants of mothers consuming such rice. It is 

important that this question should be brought 
to the notice of those concerned with the care 
of infants in rice-eating areas outside the beri- 
beri area. The treatment of infants who are 

ailing from no obvious cause by injections of 
vitamin Bx would throw light on this question. 
Whatever the prospects of preventing infan- 

tile beri-beri by general improvement in the diet 
or by a change in the nature of the rice used 
as the staple cereal, efforts should be made in 

the meantime to make curative treatment ̂
 
by 

the pure vitamin more widely available. This 

offers a means of saving many infant lives, im- 

proving the health of infants, and preventing 
unnecessary suffering. 

Summary 

(I) A public health experiment which has as 
its objective the treatment and prevention of 



524 THE INDIAN MEDICAL GAZETTE [Oct., 1945 

infantile beri-beri is proceeding in Cocanada. 
The work has been carried out at an infant- 
welfare centre in that town. 

(2) It has been found that infantile beri-beri 
is a common disease in breast-fed infants. It 
can be successfully treated by the injection of 

pure vitamin 

(3) An attempt was made at prevention by 
the administration of the vitamin to expectant 
and nursing mothers, the prophylactic dose 

being 1 milligram of vitamin Bx daily. 
While this treatment was not without effect, 
the dosage employed appeared to be too small 
for the fully effective prevention of vitamin-Bj^ 
deficiency in infants. 

(4) The public health aspects of the problem 
are discussed, and it is recommended that cura- 

tive centres should be established elsewhere in 

the beri-beri area. 
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