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RICE AND BERI-BERI:

PRELIMINARY REPORT ON AN EXPERIMENT CONDUCTED AT
THE EUVALA LUMPUR LUNATIC ASYLUM,

By WILLIAM FLETCHER, B.A,, M.B., B.C. CANTAB,,
DISTRICT SURGEON, KUALA LUMPUR, FEDERATED MALAY STATES.

DURING the year 1905 an epidemic of beri-beri broke ouf
in the Kuala Lumpur Lunpatic Asylum. Commencing in
February, it reached its height in July and August, de-
clining somewhat towards the end of December. Ouf of
219 lunatics treated in the asylum during the year 94 persons
were affected, of whom 27 succumbed to the disease. The
chief constituent of the rations supplied to the inmates of
the asylum ‘was uncured (Siamese) rice, and in view of the
fact-pointed out by Dr. Braddon that beri-beri occurs chie _
amongst communities with whom such rice is the staple
article of diet it was decided, with the sanction of the
Government, to place half the lunatics on cured (Indian)
rice. The Government readily gave its consent and the
experiment was commenced on Dec, 5th, 1905. T
result up to Dec. 3lst, 1906 (i.e., one year and
days) was that 34 out of 120 persons fed on-uncured ri
suffered from beri-beri and 18 died, whilst among 123 patien
dieted on cured rice there were no deaths“from beri-beriia
only two cases, both of whom were suffering from the disea
on. their admission to the asylum. .

1. By uncured rice is meant the ordinary white
sold in the Federated Malay States as Rangoon or
rice, which is eaten by all classes except Indians a
Malays. This rice after being harvested is taken
the mills, where it is husked .and cleaned before be
sold to-the rice merchants. Cured rice is brownish
colour and forms the staple of diet of Indians and )
The great difference between this rice and the v
variety is that the former is boiled and dried before E
milled. The Malays keep their rice stored unhusked &
pound and winnow it when they wish to cook it. A. W h
rice is stored unboiled after being husked. B. Cured rice
stored after being boiled and then husked, C. Native Mal
rice is stored unhusked. Except for the difference in &
rice the two parties—those on cured and those on uncm
rice—received the same kind and the same amount of rat
Excepting the rice the food-stuffs for all patients were
pareclP together in the same kitchen and cooked in the
cooking pots.

2. The lunatics are housed in two exactly similar buil
on opposite sides of a quadrangle surrounded by a high
On Dec. 5th all the lunatics at that time in the hos
were drawn up in the dining shed and numbered off from {
left. The odd numbers were subsequently domiciled in &
ward on the east side of the courtyard and no alterati
made in their diet, they were still supplied with the

3 Brit. Med. Jour. Oct. 1Tth, 1896, p. 1116,
4 TeE LaoxceT, Nov. 11th, 1505, &51‘393
5 Abdominal Operations, p.

uncured rice (Siamese) as in 1905. The even numbers were
quartered in the ward on the west of the quadrangle and
received the same rations as the occupants of the other ward,
with thelexception that they were supplied with cured (Indian)
rice instead of the uncured Siamese variety. The following
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four ounces four times a week ; fresh fish, 5% ounces two
times a week ; salt fish, 5% ounces once a week ; vegetables,
eight ounces daily ; curry stuffs, 1} ounces daily ; and cocoa-
put oil, § of an ounce daily. Uncooked rice; Siam, 28
ounces to be supplied as per sample for uncured rice ward ;
Bengal, 28 ounces to be supplied as per sample for cured rice
ward. At the commencement of the experiment all patients
showing unmistakeable symptoms of beri-beri were removed
to the district hospital, which is two miles distant from the
asylum. On Dec. 5th there were 59 lunatics in the asylum ;
of these 29 were put on cured rice and 30 on Siamese rice.
The next patient admitted to the asylum was admitted to the
Bengal rice ward, and the one admitted after him to the
uncured rice ward, the next to cured, and so on alternately
to the end of the year.

3. The knee-jerks of all patients in the asylum on Dec. 5th,
1905, were noted on that g:te and of those admitted subse-
quently on the dates of their admission. The presence or
absence of cedema was noted at the same time.

Patients admitted to Siamese (Uncured) Rice Ward.

Knee-jerks average ... .. 86 (21 developed beri-beri).
HE ﬂbﬂeﬂt sEs  aEm wew 11 { 2 IT] i }-
o impaired .. .. T7(1 - w b
2 increased + ... 10( 5 o ok
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1 " +++ 2Z(2 " no )

22 patients in the Siamese rice ward had some cedema on
admission.

Pualients admitied to Bengal (Cured) Rice Ward,

Knee-jerks average ... ... .. .. wiv P
e absent ciw cemw e e Deedl Hesaihani
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# Two had beri-beri on admission.

32 patients in the Bengal rice ward had some cdema on
admission.

4, By June 20th many cases of beri-beri had occurred
amongst the patients in the east ward who were eating un-
cured rice, whereas no cases had occurred in the west
ward, the inmates of which were dieted on cured (Indian)
rice.

5. In view of the theory so strongly advocated by Sir
Patrick Manson that beri-beri is a place disease, it was
thought possible that the east ward was infected. Therefore
on June 20th the patients were transposed, those on uncured
rice being moved to the west ward and those on cured
(Indian) rice transferred to the east. From June Z0th to
Dec. 31st no beri-beri developed amongst the patients on
cured rice although they were living in a ward where beri-
beri had been rife amongst the lunatics who were fed on
uncured (Siamese) rice.

6. From Nov. 3rd, 1905, until April 11th, 1906, all
persons showing symptoms of beri-beri were transferred to
the district hospital, as it was considered that this wounld be
beneficial to those suffering from this disease and also might
possibly prevent the spread of it within the institution. In
all 13 persons suffering from beri-beri were sent to the
district hospital of whom nine died.

_ 7. In April, as no patients .on cpr‘efltrica"!ign_i developed
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suffering from the disease to withdraw them from the
uncured rice diet and place them on the cured or Indian
variety. Between April 11th and Dec. 31st ten cases of beri-
beri were transferred to the ward occupied by patients on
cured (Indian) rice and were supplied with that rice instead
of the uncured variety which they had been taking when
they developed the disease. All these ten patients
recovered,

It is worthy of note that although patients actually suffer-
ing from beri-beri were put to live amongst the lunatics fed
on cured rice nonme of the latter developed the disease.
This, as far as it goes, is opposed to the theory of Dr, C. W.

Danielsthat beri-beri is a parasite disease, probably protozoal,
conveyed by the agency of bugs or lice. Neither does the
above resuit conform to Dr. Hamilton Wright's theory
that beri-beri is an infectious disease communicated
from patient to patient by means of the excreta., In
this connexion it should be mentioned that in September,
1905, it was noticed that the lunatic asylum was infested
with bugs, and at the suggestion of Dr. Daniels some of
these were collected and put on monkeys, mice, and guinea-
pigs. Lice from the head of a beri-beri patient were used in
the same way. Later the bacteriologist made an emulsion
of some bugs taken from the lunatic asylum and injected it
beneath the skin of an orang-outang. None of the animals
showed any signs of beri-beri, The bugs in the asylum were
to a great extent got rid of before the commencement of
1906 by means of hot water, sun, perchleride of mercury, and
tuba root, but they still are, and, I am told, always have
been, present in the old building.

8. With regard to the general management of the lunatics,
the two batches of patients are both fed in the same shed
but at different times and at different tables, those patients
on cured rice diet commencing their meal when the patients
on Siamese rice have finished. The two batches of patients
are only separated at night and when eating their meals ; at
other times they associate together in the courtyard and are
employed outside the asylum in working parties. Those
patients who were sane enough and strong enough physically
to be employed in working outside the asylum, in the hos-
pital grounds, or in the Guinea grass field opposite the
asylum enjoyed no special immunity to beri-beri but suffered
equally with those patients not so employed. 12 out of 34
persons affected with beri-beri belonged to the outdoor
working party.

9. The uncured (Siamese) rice supplied to the asylum was
of excellent quality (No. 1) and much better than that to
which persons of the class from which the patients are
drawn are accustomed outside the asylum. No mouldy or
stale rice was given, The cured or Indian rice was of
No. 1 quality. It was not Province, Siam, or Rangoon rice
cured in Penang, but the small, round-grained Indian rice
cured in India. The rice was cooked in the usual Eastern
manner.

The following is the procedure. It is first washed with
cold water in galvanised-iron buckets. It is then thrown
into a shallow iron pan or kwali balf full of hot water,
which is placed over a wood fire. In about 20 minutes the
rice has swelled and has taken up all the water (a little
earlier in the case of the Siamese rice and later in the
Indian variety). It is then stirred round twice with a large
spoon cr chabok and the burning wood is taken oub
from nnder the kwali. onlv glowing charcoal being left.




When the rice has become soft, which occurs about 20
minutes later, the rice is taken out with a large
spoon, care being taken not to disturb the thin sheet
of burnt rice, or krak, which is caked over the
surface of the kwali., The cake of bornt rice is
afterwards scraped out and given to the fowls, pigs,
&e, The two varieties of rice were both cooked in the
same manner by the same cook (a Chinese). It is worthy
of note that the culinary methods followed by Tamils and
other consumers of cured rice differ slightly from the
Chinese procedure. Tamils cook their rice with a larger
proportion of water and when it commences to boil they
pour off the supernatant fluid, whereas the Chinese allow
the rice to take up all the water and pour none off. This is
an important fact if the theoretical poison in rice which is
supposed to cause beri-beri be soluble in water. Throughout
the course of the experiment at the asylum a separate kwali,
or cooking-pot, was used for each kind of rice and no un-
cured rice was cooked in the kwali set apart for the pre-
paration of Bengal rice. Similarly different spoons, &e.,
were used for stirring each kind of rice and also for serving
it out to the patients. Two sets of plates were provided,
one for the patients on cured rice and another for the
patients on Siamese.

10. It has already been mentioned that 10 patients who
had been eating uncured rice and had developed beri-beri
were transferred to the Bengal rice diet and recovered. The
admission of these patients caunsed some overcrowding in the
Bengal rice ward. Four men were therefore transferred
from the cured rice ward and put on a diet of uncured rice.
These men were not selected in any way, but the first four
names on the Bengal rice list were taken. They were appa-
rently healthy and had been on a diet of cured rice since

Dec. 5th, 1905. The following is a list of these four patients
and the result of their transfer :—

Transferred
No. Name. to uneured Result.
rice.
1 Salleh. 24/4/08 Remains healthy.
2 Foo Lim., s Developed beri-beri on 7/7/068. e
had had beri-beri 10 months before.

3| Hee Chong 27/4/06 Developed wdema and some
weaknéss,

4 | Qual Kiam. 23/6/08 Developed beri-beri 27/8/06 and died
on 24/9/06.

No conclusion can be based on the above, the numbers
are too small ; but one cannot help being struck by the fact
that 10 patients suffering from beri-beri transferred to
Bengal (cured) rice all recovered, whereas of four apparently
healthy men transferred from Bengal to Siamese (uncured)
rice two developed beri-beri, one of whom died.

11. At the commencement of the experiment on Dec, 5th,
1905, there were 59 paitients remaining in the asylum ; 29 of
these patients were placed on a diet of cured rice, whilst 30
remained on Siamese rice. From Deae. 5th, 1905, to Dec. 31st,
1906, 90 lunatics were admitted to the Siamese rice ward, 17
©of them developed beri-beri; whilst of the 30 remaining on
Dec. 5th 17 developed beri-beri- before Dec. 3lst, 1906.
Daring the course of the experiment four lunatics were

admitiad +a btha aswmlame astha srasa aluwas de ac@awlio s foano.
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beri-beri. They were admitted on the frollomng Edanes:
Dec, 10th, Jan, 23rd, March 19th, and June 5th. Two of
them were put on Siamese and two on Bengal rice. The
majority of the cases of beri-beri occurred amongst lunatics
who had been in the asylum for a considerable time.

Cases.

Cases suffering from beri-beri on admission o

QCases oceurring amongst lunatics dunug their first month
in theasylum ... ... o e

Cases occurring amongst luua.tics durlng' thmr amnd
month in the asylum s

{ases occurring amongst lunat.mn durmg t-he:r third month
in the asylum ...

Cases oceurring nmongst patiant.s wlm Imd been in the
asylum more than three months

------

3|8m-qm¢-

In all 36 persons suffered from beri-beri. One patient had
three attacks and seven patients two attacks, 28 had one
attack. Whether the eight patients who were attacked with
beri-beri more than once during the experiment actually
suffered from a fresh *‘infection” (if one may use the word
in this connexion) or whether the subsequent attacks were of
the nature of relapses it is impossible to say, owing to our
lack of knowledge of the actual cause of the disease,

Of the 36 persons who suffered from beri-beri 16 died
during their first attack; ten were transferred to the cured
rice ward, and all recovered; of the ten patients who
remained on Siam rice two were discharged from the asylum
before being attacked a second time and eight had relapses,

Died during first attack ... ... e wee 16

Transferred to Bengal ward durlng ﬁrnt. at.t-mk anr.l
recovered without relapse ... .. v e s e 10

Discharged from aaylum before b-aing attankad a B&cnnd

Hms . e e ams ass

Remaining on Sm.m rice and suﬁ‘ering fmm seconﬂ or t.hird
attacks of beri-beri ... ... &

IRl 7 Wi i B e i e e et i s

12, The mortality of the lunatics on either diet-was much
the same except with regard to beri-beri :—

Number of deaths Number of deaths
Cause of death. (Bengal rice). (Siam rice),
Bﬂri-‘hﬂﬁ ww mEw ] D 13 .
Mania ... B 4
Other causes 4 2
Dysentery ... .. .. 11 11
Total: i e n 21 35
Summary.

13. A. Amongst 120 patients on uncured rice there were
43 cases of beri-beri (two admitted with the disease)and 18
deaths, Amongst 123 patients on cured rice there were two
cases of beri-beri, and these both had the disease on
admission. 5. Ten lunatics actually suffering from beri-
beri who were placed on a diet of cured rice all recovered,
Of 26 patients suffering from beri-beri who were not put on a
cured-rice diet 18 died. €. None of the ten lunatics suffer-




ing from beri-beri who were placed on a diet of cured rice
had a relapse. Of the 26 patients suffering from beri-beri
who were not transferred to a cured-rice diet 16 died
during the first attack and the remaining ten all developed
beri-beri again with the exception of two who were dis-
charged, being no longer insane. The latter have been lost
sight of and whether either of them subsequently rela&md is
unknown. D. Four lunatics who had been on a diet of
cured rice for more than five months and were apparently
healthy were transferred to a diet of uncured rice, Two of
these patients developed beri-beri within three months.

14. In an experiment of this nature the personal factor
always comes in question. It may, therefore, not be out of
place to state here that at the commencement of the experi-
ment the opinion was held by myself that rice was neither
directly nor indirectly the cause of beri-beri. It was fully
expected that the patients on Bengal rice would suffer from
beri-beri to the same extent as those who remained on
the Siamese variety and that the result of the experiment
would be a refutation of the rice theory. With this in
view precautions were taken to provide separate cooking
utensils, plates, &c,, for each set of patients in order
that the upholders of the rice theory might not be able
to point to any possibility of contamination of the Bengal
rice with the poison which is supposed to be present in
uncured rice. Contrary to expectation, the result of the
experiment, so far as it goes, is to prove the truth of Dr.
Braddon’s contention that uncured rice is the cause of beri-
beri. It remains to be proved whether the cause of the
disease amongst the eaters of uncured rice is a poison con-
tained in the rice or whether there is something essential to
the human economy which is supplied by the cured rice
whilst it is absent in the uncured, Takaki and the
Japanese school still hold that a deficiency of proteids
in the diet is the cause of beri-beri. As yet it has,
unfortunately, not been possible to obtain analysis of
the two kinds of rice; but when this is done it will
probably be found that the cured rice contains a
larger quantity of proteid matter than the uncured.
If this be the case the deficiency of proteid matter in the
diet may be the actual cause of the disease, or, what is more
likely, the lack of nutriti vematter in the rice may induce a
condition in the patient which renders him an easy prey to
some external agency—bacterial or protozoal—which is the
actual cause of beri-eri. It is well known that certain
conditions of the body render it specially liable to the
attacks of beri-beri—e.g., syphilis ang the puerperium. In
1904 there were eight cases of beri-beri amongst women
admitted to the General Hospital, Kuala Lumpur ; all these
occurred amongst women in the puerperal state,

Conolusions.

15. Uncured rice is, either directly or indirectly, a cause
of beri-beri, the actual cause being either (1) a poison con-
tained in the rice; (2) deficiency of proteid matter, the
disease being due to nitrogen starvation ; or (3) uncured rice
does not form a sufficiently nutritive diet and renders the
patient’s system specially liable to invasion by a specific
organism, which is the cause of beri-beri.

Postseript.—Throughout the course of the experiment no
doubtful cases have been noted as beri-beri. Many cases of
slight cedema, abnormal reflexes, &c., may have been of the
nature of abortive attacks. The following record of an
examination of the knee-jerks and of the presence or absence
of cedema amongst the patients now in the asylum may be of

Tntarast Mha aravminotian wae wmada an Waw 1R 1QN07
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The results were as follows: the knee-jerks of patients on
Siam rice (May 19th, 1907): present, 13; absent 18 (in 5
absent on admission); increased, 6; total, 37. Knee-jerks
of patients on Bengal rice (May 19th, 1907) : present, 23;
absent, 8 (in each case absent on admission) ; increased, 5;
total, 36. With regard to cedema, patients on Siamese rice
10 out of 37 had it and patients on Bengal Jice 4 out of 36.
Sixteen of the 37 patients on Siamese rice were admitted to
the asylum before the beginning of 1907 and consequently

had been on this diet for a considerable period ; in eight of
these 16 cases the knee.jerk was absent and in three it was
increased, while in five cedema was present. In all those
eight cases on Bengal rice in which the knee-jerks were
absent they were noted as being absent on admission. Three
were cases which had been transferred to a Bengal rice
diet after having developed beri-beri whilst on a Siam rice
diet. Two had been treated for beri-beri in other hospitals.
Two gave a history of previous attacks. In one case the
cause of absence of reflex is unknown. BSince the end of
December, 1906, up to the present date (May 19th, 1907)
12 cases of beri-beri have developed amongst the patients on
a Siamese uncured rice diet. No patients on Bengal (cured)
rice bave suffered from the disease. The 12 cases occurred
as follows :—

During the first month of residence in asylum ... ... ... 0
During the second month o o T Ay e
During the third month 15 a i A iy 4
After three months’ residence in asylum ... ... .. we e D
Relﬁpiﬂ E-E-BEB Bas R EETY PEE e wew EET o pae wew T TL] G

Tobal T ot s, W e 12

Thus from the commencement of the experiment in December,
1905 (excluding patients actually suffering from the disease
on their admission to the asylum), there have been (41 4 12)
53 cases of beri-beri amongst the patients on Siamese rice
and none amongst those on a Bengal rice diet,

Kuala Lumpur, Federated Malay States,
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