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HIS EXCELLENCY THE GOVERNOR

OF THE STRAITS SETTLEMENTS

AND SCIENTIFIC POACHERS.

J

s aahe Discovery of ine

| e Cause of Beri-Beri

A Disease which has cost $9,000,000
and 100,000 lives!

ITS SUCCESSFUL PREVENTION.

It still costs a quarter-of-a-Million annually,
but may be prevented for nothing!

A Great Sanitary Reform needed
and a little Justice.

BY

W. LEONARD BRADDDN, M.B.B.5. Lond., FR.CS.. Eng.
AUTHOR OF

“The cause and prevention of Beri-beri.,” *
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ast vear, a2 Sir John mentioned in the apeech referred o,

over sixteen hundred deaths were registered as due (o this canse
in the Colony alone. In 1905 there were nineteen hundred deaths.

In earlier vears there were even more, the proportion heing

one-fifth

of all the deaths registered, or about eight per thousand living

Annial

-a rate of death from a single disorder which exceeds

the average rate of deaths in England

for instance, from all the

e : : : s e s
infectious diseases pot together ! \ significant fact is, that the

ilisease almost exclusively affects Chinese, whose proportionate
mortality from it is thus fur e
I

statement may hardly be eredited, but is nevertheless well-founded. '

gher and more lamentable,

that of every thousand Chinese living 120 suffer from beri-beri in
some degree, 80 are severely attacked, and 16 die of i mnually.

Most of these vietims are voung adults, otherwisze healt

1y and

. ;. x il " |3
VIO andl 1N e parrrre ol ite,

The experienced Medical Officer alone known how appalling

are the the ravages of beri-beri.  All over the country it steadily
claims its vietims, sometimes in holocausis, Fhe writer has seen.

ar a mne, 2000 healthy vonng laboarers (R Na W AT R

all

of whom were dead of beri-beri within vear, UOn m

EalelE
there wWere imported i) Banjoerese from Southern Borneo.
Four were sent back
to Borneo less than a vear later—the only survivors—ithe rest had
died of beri-ler, Lin |'||I'i.'-lf.'|il.'- Thi:I'IIIi', W IlilZ'il wis the scene of
an important commission of enguiry  into the diseaze, with a

population of only 700 individuals, there were in ItHI12 &y

hundred and ninety three cases (89 deaths), in 1903 five huondved

and ninety one eases (60 deaths) in 1904 nine handred and-
seventy-three cases (U1 deaths). During twelve vears 18493 10

LM there were treated in the Selancor Stare

||||-\[|§|::

T : a ey 1 i §

A0 cages (deaths |=.";|-I . In the alony SOV _:',""||| CASER e '
treatedd In hogpital every yvear. There have been treated in
Government Institutions alone, during the last three decadles,

a quarter of a million cases of beri-beri




of whom 45?000 diﬁ‘d.

['he fotal tribmte of deaths daring that |”'|Ii'”E

from rthis single
digense in the Straiis Settlements and Federated Alal

H S o lAles
: : e 2 ;
hag been probably not less than 10000

Not only does beri-beri form thus the severest plague among
the population at large, but centinunally in the past it has been a
conrge of onr public institations, decimating or worse

than
decimating the unhappy inmates, supposed to he peculiarly ander
the public care, in the Asyviuoms and the Gaols,

'hns in th

Singapore prison

From 1869 to 1852 the disease was never ab=ent,  The attack rat
ULl il I'I'i*-l-l.l'!'*- WiHs eNnorians, Thoun=ands '~Z|.|."|"-| fromm
hundreds died, The deathrate from it per thousand of the gaod
cand aften exeeeded 24 per
it was 128 per thousand ! During those 12

vears the
deaths of 463 individuals were ascribed and many more e habls

population was never under

thonsand.
In 1874

| T R !.,ll..\_'._i:lul

Remenitber, these unfortunates were mimates of a overniment

Institntion., admitted able-bodied and healthy, only to acqguin
anl il l'lu'li-:- die of an aronising malady. Moo dlonlht :"-"I'_'x'|.|1:-r;;
wag Jone that conld be done for them, '-'."l'.'-" [y THTH| ii.l"illil.'l'i
the digesze - bat (Fovernment 1'-.l:-:|i-|':|_| =OTETC Wi
hecl: the onget or hinder the course

A jmpotent [0

2 3
O the dhisoroer —

for the cause of beri-beri was then not known.

In hiz In=titotion the malady continued 112 ravazes (11 the &l
il JU4. when

a means of prevention

mly meang of prevenilon 1 2ingle, smmple remedy. pro-

onndly simple, and eve costless—ithe

writer’'s remedy,

| | . iT: | |
LIEL) L] LGy e il a v,




The Singapore Lunatic Asylum

Wil |'|'-|j_'- i'-» :.:-'_;i'|'.i:|: a1 evern Wolsi il:-ii-:-.i iyl iiZ-' -Ii:—'l'.IH - arnl
furnishes a still more painful history. Althoungh the inmates
averaged less than 200 in number between 1396 and 1901, for
instance, the cases of ber heri (and this inclndes il':l;:‘- firat attacks
and not relapses, which were incessant) numbered 931 ; the
deaths numbered 231! In one vear, 1893, the population being
NR individuals, 201 of them were treated for beri-beri, 59 dying !
The deaths from the horrible disorder in this Government Insti-

';.iu n averased 2 per thousand ar ;|II.|i|.'-., or 1n other words the

whole population was destroyed

OV 10 every o Vears. Here again evervihing that conld be thonghl
- 1 1 I | 5 = :. v - % ] -

07 WiaAR tried i ChetE The Spred | 0l the (sepse, al | I|'|I|"-|- f|||-

WITNADPY IS, ll 12 ErmCeiency J [lese ATTeIn s Wis 1

the cause was still unknown.

1 I " : e - . 3
Lvery endeavour to cope witi the disease on the lines of infection
.
. LT ) i . ? .
as 1 WWEE :.III':": nelevad) 1y Thue S el '-|.'| I andd ,|| O by e

anthorities to be) proved fuotile.

From 1902 onwards some amelioration took place. This
Followed |.:."';I'.'I'§I'i'-!'_.ll hirst il'l'l':'iI'I'i.'-. but later 1n an ethoien
manner., of again the only remedy,—the single, simple, costless,
but wholly efficient remedy, the meansz of prevention devised b

|I||I|:" lr.;.' PR lr._'l .'|"|'.'|rl' ¥

In the Selangor Gaol (Pudu) and the

Selangor Lunatic Asylum

he incidence of the disease had been hardly less disastrons. In
the former, in the 5 vears following its ocenpation in 1895, ther
- i | Tae 5 RN LT I (. A TR LI 3 5 d
were not less than 2,354 cases, many fatal. In the latter it was
1

WS 2veT ':I.'I!Z i| i::l' 1""":II'_'Z||I|I"I' I'i.‘-"."..ll:_ I|.|II|-~- ;Ii III' !:.I
_'.l'\I:' -I:l|i1|'; II-.--_'|-|||.!||-" |"‘:I.‘H';. II'Il I.'-'_' .-'.'.-.-'._ .| i 5 EI|I|||::"'

attacked : in 1899, M per cend: and in TG,

130 per cent!

.H*'l"' once Imore e 'I|'|"il.":liil-ll of the remeds canEed




instantaneous

' 1: | [ 9 R i
and complete cessation of the disease, the Asvlium becomine then
. 'y H b 1 - -- ] i ¥ 1 . ] 3 dre
frecd from it for the first in dall the lamentable vears of its
=
histor

OFf what nature was this remedy *

ol HTES v the Present writer 1 the hands Of Lrovernmen P )
when no other means of prevention of beri-beri was known,
.. wen hinted af ] R e ihle and Ty
MY EVELD NITEe LEy WWELEMTD Prevention elned 1Mmpo=s1nle an reat=
| |
IMENT O] [ » Immediatel ninlsad DY (hem, with a success g
nai: . Far aa st i ; P T . t) whaolls
151LAI LT} ;:;.|||:-||'.|'. s 10 s veern Lup to this moment WOy

unacknowledged,

| 1% f 3 | 4 T 1ot W A I 5 F +}
the remedy Howed natarally from the determination of [1ee
= § 11 ] al | 1hilizl I bavr +1 . b o o .
Lhe disorcer, made ar published by the presen Writer, helor
BVl the advent on the scene of those WOrkenrs a LA |'|*-I.I'.E-
of vesearch, to whom H. E. the G VeI

or of tl o o, wonld i
attribnte the merits of 118 d12covers
Siniple, inexpensive. claimed (and sinee den onstrated ) to he
4 complete means of preventing a terrible and widels S
| | I 1 L - g T B N s F
malady, and so LOILE O ENOW I mav nmterest the (LRSI N

learn something of the steps of

the discovery of the remedy.




HE CAUSE  of beri-beri (anid  equally ol the means of

dal medical mysters

preventing i had long been the 8

of the Fast. over which it has brooded 11 mermoriall
like a -|--':-., ---:||--‘... I':IT-'|":|. |l1.i:-l'..r'.iL'.1.' i, Dl it duble,

Nunmerous Lrovernment Comanissions, specially il |'_x|- 1"l =

Investizators had from time (o time «iven labour to the reseavch

n vain. Very many explanations, some entirely fantastic, |

heen -:1‘1.!'|'---| HE LD Origin of the disease : an | among then Wih

chiefly found adherents. Une was, that beri-heri rose from so1

et of infection = the other, ihat it was the result in 2ome wi !
bad food in general, or 11 Most investy

rors (all the supposed rimer theoly
5 ’ i ; ad b arert o T i | i i |
Lhyed I'.'i||||' LB 1[5 adiinerents AR LA el w@lld 11ORS W10,
e ] 1s .. . : - | 5 i e ol
WrIrTeenn  DOnKEsS, Wl e pniadd | i ML= L) 'y 1|l o
'J'I||' advorates ol the CREA TN includinge riee-theories hii ]
. . = : :
heen few, and perhaps never vVer) clamant. I'heirr views, and
fata by which they supported Lell G el a=1001=, OfFee O liess
. i ¥ 1 - " "
arefully examined by rthose who ledd medical opinion or Torme
i thie scnools b besw shed anid fToand by frowses anithioe-
|'||'-*--:I WL TILEE, L Tpeteel  JatRd now o Iar ek L} lee moechiead
nistory oF CIte 1k y R, | 2re nave heen at leasi

a thousand monographs

ropical prpeicine  as
SOHEURE., the anthor o

and also of one of the

sererally, states dogma

PNES TS

SIR PATRICK MAX2O0X, an original investigator of deseryved
e EYLELE Medieal Advizer to the Colonial (hcee, and anthor of the

hest known British text book on ropical

discussion of all the theories of beri her

O(H) to 1905 rejected the Dood,— 1NCITAITIE c=theories entir
He plomped for inteciion-—of sO0mie SO0Ut. 'hese were the pro-
nonneaments of the anthornries 1in LH M ), ..;--| |l se¢ that n their

moat recent editions thenr opInions remain unallered

But in 1901 the writer published fracts i practi-

cally certain, and in 1904 an accumula ion of evidence whit

absolutely certain




!i|;|:, COnLrar. o the views Oof  tlie =5l TR Liepei= Leiapeg WS o

i any sense an infection, but a form of
food poisoning,

of which the cause lay in the nature of the grain, the cereal food

eaten, the sonree in this country being the staple food 1. e,

. rice,

[1 Wi -.|||-'-.'.I:

in places and in communities where rice-eaters”
and non-rice-eaters lived side by side, sharing in common the

chances of supposable infection,

beri-beri attacked invariably only the rice-eaters,
never the non-rice-eaters.

'_:', |-i||l -'r.-.---J.-.-_-.f .-'l'.-"-'—-"-'.'."-'_l.u, -.:||l'; \\.'l.:."-l' |';ill;-.'||_k |'j'-_[||-,--|-|j Loy

I'||.'.||'|i||||, .".-',.'.'-.-'I.-,-r .'.I'rln'-_r-'..-.- -'.I'.",I'-'-I'l'.'..l"" Ty --.-.--'l_r.-' I..r-..",... e et

sofs -:u." riee, or rather 8 L
in a certain condition,

Phose who ate fresh rice (as prepared by th Malavs /. ..
hand pounded daily for their own use) and thoss who ate pice
prepared by the parboiling process lag customarily nsed by

5 N § = te L] T v .
|i:||'||h_ 'l.'l'!l'l.'ll | i':||:1'-| el Ied Plee ) 1never ol |n-_ |'|-|||'|'|_

[t attacked those only whose agtaple dief was the common
commercial white rice of the shops, the so-called Rangoon, or
Siam rice—sorts which, in contradistinetion to the other varieties.
I I|!':-i'_'II~|iI'Ii i 'xl.l".ll'---|.”

sl Il..llil.f Ll serned -..".-'.-' Laf Ll (hizecrse and 1ts (XLl ',I'hr o ber
of attacks) in communities was directly peroperfional  fo o the
quantity of rice comswmed.  Its progress, whether as a malady of
the j.lll...i."-'ill”.il.i., OF a8 an epidemic in communities |.--L--\'|-||;i!|_'_.r gl'eater
when the rice was iner ased, liilllflll.-»h---; when this was |l'.---'.‘:|-.-il.
and ceasing altogether when the noxious rice was withdrawn,

without change of any nther .cirenmstance,

5 Let the reader carefully weizh these statements and consider
whether, if true, they could be explained away by anv conceivahle
form of infection * Or whether any conclusion ean be drawn

Eroimn t

em, other than the writer's conelusion, 7. e.. that itis to the

consumption of the incriminated rice that the disorder is ine
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1 i e S | T - i e
Accepting he olata, 1T 1= (helio)hs eated that Ly =1m ILTACKS
I-I=|_'-. the users of 4 certain sort il e those Wihido @il 1o

those who eat only Gurs d rice, or fresh rice, are Lol it I_‘ XL,
‘1 other worls uncured rice is the cause of beri-beri; and
there is no escape from this conclusion, unless it can be
shown that the data, the statements upon which it is
based are untrue.

The weight to be attached | H melnsio ch as thas i
-i|-|||-;. l&  lapee |* {11 I:--E.Tti’.i’lf of Th evidence i'_' wlhich
-»il_|ltll-|'|-.'-|,

Had the demonstration been made in regard to one LS

place, Oor one Llie, or in respect to a few persons ol I -
would have been remarkable. But the facts —ihe rec s provi
them —referred not to one place or one country only, but

'
every part of the country

v gtate, every town, village and hamlet, ev mine, plantatio
or settlement. throughont the Native States and | clony, whereven
ihe material. the native races, thus subject to or exempt from the
ligoase, lived bheside each other and were un ler obEervation
.l..:l":-. were 1oted 1ol One Vear I-I!'x'. [HLE] G- CHrhe |'-::|'1i-'||:::
Season, bk fhrong

every season of every year,
and during all the thirty or more vears that the country has
heen under medieal ohaervation.

Til-'} il I'I'-.-| neither ti [ -'--|||||-:i'|:'.il'-. HERT o --I|i.|:|
numbers of individnals, but to

every community
every one of the thougands of cominunities into which th
popnlation 18 divided. and to numbers of persons agrrregating
hundreds of thousands.

The records comprised not only the writer's personal

obzervationg, but those of his colleagues in charge of the forty or
more Medieal Institutions in the country, many ol hem originally
f views on the subjeet opposed to his own. Yet in all the

records 20 made the results were

invariable,

nniformly in aceobd,




e welgrht ol fe stati=tiea! evidenee S1ven 1 the writer s

el on the snbject may be judged by some examples.
instance, 10 regard o the fin statement. showin * that in
mixed communities rice-eaters only sutler, others being exempt.

This was Ve | E'." |'|"\-"'|";": "!‘ "!'E il'lll:-": iI;: OV e '.ll.l' '-.'.-.!'IIZ.

[raction were Sikh or Bengali panpers, some of whom were
proved, and the others ITAY 'eASall; s Tie sippogad Lo nave Dean
reduced to eating rice instead of their nationa liet of flour.
\nother, larger series of patientz showed when analvsed

83,719 eaters of uncured rice, of whom 16,325 or
again 20 per cent. had beri-ber.

neluding as before individuals who in e i l‘*r’ instance
proved to have heen subsisting on rice instead of their customary
floar.

In the last three decades no less than 1,500,000 rice-
eaters have been in-patients in the various Government
institutions, of whom 300,000 had beri-beri ; and 100,000
natives certainly not rice-eaters, of whom NONE had
beri-beri.

Tamils,

enstomarily caters --‘.|'.]. of cured ree, 42,135 admizsions, of whom

|.---\. ;E':l” k. BT et !;;||;C |--":..'||-;':_| T Iie |;'|-_'!i||"‘;|i il il'il:':'h'

which Prove ' ths aled ineludi all® tho=e Tamils who for
one reason or another had given ap thewr eared for other sorts
Umenred rice-eaters admitted with these were the 83,719 named

ah PV, of wl (RN A !l-l,:l;'.'--, ar | Ll B e =0 O hiuel” heri-her




OF the L3OO Fice-eaters traatt
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SUO0000 were Tamils,  No authentivated cose
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Malays.
I'he fact s well estab ished Camd Ay b
chooses o enguire natives of th i
Kamponges, and sobsisting only on rice of tl
never get beri-beri,
But in the prsons, the harracks. the towns,
on ships, on journeys, in short wherever he
shop rice, the Malay is peculiarly apt to gel

dingly in a =eries of 4,/45 admissions of Malays

Proportion of & per cent was [Or ;ll'l'i-l-"!' TTRCELT TPy

=1
STanees S1Nehn as (escr e,

cases of beri-bert was fornished by th

all users of uneoved rice. Figures comg
showedll that between 1&s] 802 there wer
of Uhinese 10 92 hospitals which ad accura

1256349 had beri-beri, and

19,459 died

of 1t in the hogpitals | 4| [nas 1 M
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iliseovery of the cans Lh

More 1nportant even than the

e ||E:—|'_|:-- . Wil=

the recognition of its remedy.

It mmirht have been irremediable !

But it became obvious that if in a country, thronghout every
corner of which beri-beri was rife, the only class of native that
wis absolotely exempt from its ravages was the cured-rice-eating
Tamil, himself in every other respect far more sickly than any

other race, then the adoption of cared rice hy other natives should
gecure (o them eqgual immunity, it adoption 1 Governmend
[nstitutions should mean the absolute prevention of beri-her

in
thoge [nstitutions.

Thiz was the remedy, the simple, inexpensive, but completels
eficient remedy, placed by the writer in the (overnment s
hands, anfd

used by them

(with a success as to which 1 shall presently give some details)

before—this i& a point to emphuasise—any W

orker at  th

Inatitnte had contribnied a single 1ota 1o the 1g3ne,
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Dr. Travers

opposed themn with an aceount 1 140 ] 0oL d4n experiment wiiich

e nad made at the two Selangor Gaols @0 1895, which he claimad

AR
completely disproved all possibility of beri-beri being de periilent
in any way npon food,

Sir Patrick M
ir Patrick Manson
rica-thpnes
A= 1
Lhnat 0T Wi
Fiil prrErecl o
ey A T e anl (R
Ll I'l A O LT A Uiy el e LI . oy b R
official report to Government on the Asvium for 19G2, wr
as Lo the Caill=e |'i :il."i:":"l"'" Erl=epe] 1 I'e L 111 L8]
report any progress. | am con | and have heen 133k
vears that the consumpiion of mildy micrnh 1] J
'!:"';:..I-'-‘ ri¢e 18 ned the canse, And he went on t Irige o
experiment made by himself some 13 werrs befos which L
claimed completely Jf SRIOVEL @y connectin etween  be 12T




OO appedred that there was an onobsorved Lonree of

rror In Dy, Travers' observation. which entiv Iy vitiated his
I'!:: 1

Dr. Ellis, after long coquetting with the rice-theory, has

NNOTNICed !:'----:-|r|-"- COTIVES10T ‘L:I..-IEI'_ll | lave not

il the gratification of learning that h attributes anv share in

t { - 1 v 3 Fo . 1 o || 1 T )
i L M L5 M1 f 11 Lrpa V=Rl EA VI UL L Y INe
I mrodnetion of tl Iappy resn] h nee 1cei by me !

=i Patrick Manson, to whi m my larger worl was submitie

o mannzeript in 1Y before publication, whoze attitude Agninst

tad been so emphatic, wasg as natueally might e EXpected,

" L LOF TV ITOE, E:II.' :I:I ""'--__'l:i'- LAl oa1yee Pl |'::|'||;i|.:|!|lu-
IEEDNEe OF The 1ew arsnmeay 1=, & 1T Wi his recd nmendation

ELTAT ! O TRe Oport A alTorie e d@ater hy thea || Lriy

trnment \at the suggestion of the Colonial Office) of condueting

| o 1 or untrath! of myv ths 'V 1N a manner which
Ml afford demonstration even tn the dull.
| II I'il'i. L Vi, "| (MR 1 L1441
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D, Fleteher decided to tey the matter for himself by direct
experiment in the Asylum. He stated, in the published account
of his resultz. that at the eommencement of the experiment, he
held the opinion “that rice was neither directly nor indirectly the
cause of beri-beri. His experiment consisted in placing half the
inmates on the best rice of a par-boiled variety whieh was obtain-

able, the other half on good Siamese rice. No other change of
any kind was made in the conditions of the patients, who mixed
together freely by dayv and used alternately the same dormitories,

The !-3\'|h-1'i|||l'|=.l lasted from December Sth, 1905, to Jone 14904,
The resnlt was that

in the uncured rice-party, in 1906, 115 per cent.
were attacked

e : : i Ly T e
38 cases in a daily average popnlation of 38—the population i=
of course a changing one): in 1907, the alfock rofe on Hi
h

ey el =riee=eaifers s FF e conk o s, (81 months onls

it was 14 per cent.

Among 120 patients on nncursd rice there were 41 eases,

and 18 deaths from heri-heri.

Vinong the equal party

on cured rice

here arose throughout the 25 vears

not a single case

and there were no death=,

i I-..l.l.'..l ity Lo el g, the pesuld of Lhe 8 T T vl i fegd

vis il groes gave Dr. Flewcher, Is o prove the [ealh

l|"}_.'I ivveeledone = contenfion el wnere e e Is e OrfRe rf

-"_,_u-.: _r--"..' (]

I'hiz observation of Dr. Fletcher'=, with itg clear andd

meambignons result, was the zale positive addition made (ontside
[
I

the writer's rezearches) to our knowledge of the cause of heri-her
up to that time, Although it=ellf wholly unnecessary, a mere

drop added to the ovean of evidence _-|'_|-.-;..1_1. presented | e,

Dr. Fletcher's observation had at least the mervit of convineing

himselt, and thereby relieving the unhappy inmates of his




Azylum, who were thenceforth dieted on enved rice only, with

result that from that dav to this

no more cases

ol beri-beri have appeared amone them,

"."L.r COHIIe oW Lo Che r|_'|r'| l‘n-;l__t':-i i

the Institute of Medical Research

or as.it i8 now called the Pathological Institute)in the elncidation

of the disordaer,

I'he Institnre was ornnally fo immded on the FeCOImMMmendatiaon

of a Congress of Medical Officers in 1897, For a long time a
brass tablet in the entrance hall of the building bore the legendd
hat it was * suggested ™ by Sir Frank = tham and erected
ler the " direction ™ of Dre. Hamilton Wrigh viienee it may
nlferrved that all the brass was not gse np in the tablet., Th

chuel object of Government seems to have been to provide an

establishment in  which highly-paid experts might be enable
to devote their whole time to the investigation of the diseases of

couniry, agaisted by all the vesourees whieh Government eoulid
HHL LT T i! H i

first Director

of the Institute, DR, HAMILTON WRIGHT, after spending a yvear or
more 1in proving the existence of Malaria in the Native States
a discovery which however had bheen s ieipated ) proceeded (o
nvestioate the -|=:-'-C.i!lI| of '---';-|I-':'E. |*.. Hamilron II-"'-'I'i'.:.'.l i 1h

ed four extensive monographs on the subject. His principal

conclusion was=  tlhoat il el b BT _|"|-E.- '-H.-IE:Z.-| notions sbout

heri-bheri were a complete muddle, which he fortun: telv waa able

i o set richt ! A= the result of @ prolonwred -'.'~.!---:'i|||-- ital investi o
tion into the disease at Podn Gaol 1901-1902, during which all

the prizsoners were fod on unecwred rive. he annonneed that the

rice conld i ANY Wiy e considerad o I the canse of the

{ hsorder becanse ¢f had been Todled hefore it was eaten ! iny

» pinion to the contrary Dr. Hamilion Wright derided. az that of a

“bold and badly informed theoriser.”

Phe nexst Director of the Institnie

r. C. W, Daniels,
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Mr. T. R. Hubback,
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vere riled o The conditions as v Lood, laboar, housing,
lothing were alike for hoth lots of coolies. But ar CVery statiog
i III ek 1 11 THET1 W= (fE TR pie (T .I'|i ||- ;I_!|li |_|-C' [hia
less than % N& Wi cupied by 111

beri-beri broke out.

U the other and, among the cured Mee-eaters, '-.I;-':l!l, " LAY
eIy o]l the =ame 2tqf 1< hef o i 1 simnltanen K T '-l
| gl | 1 berd Bl 1 sl L1CHTD = Rl R S R 0 - LR BTN ll=d % Wl 1

the athers,

no case

of beri-beri at any time ocenrred. '
| VOTK 0 ivestigation was conducted joindly by
D, Frazer, Dre. Stanton and myse fF==andd 1t 12 fair to add that by
tar ||l "earaey of it, all irddnons labonre of !.Ll'l':'i!I': thi
eenrls. | < ons=tant medical snpervision of the coolies
wus the sl of Dr. Stanton i 18 admiral lin \ i
|| W I | 1N 1 i1l :
my experiment.
i wWas i --;||-|':||||'i. Pl iedl | LS ) T local Governmen
ikl '|i|- weoimmendatiion of thi 'f'-!:' l| |"|'!:-'.- R ||:'|'-_|- |'--;:'|: h
f views of which I had been the first. and hen still was
the only exponent,
114 lemonstration ¥l vhich wa bl . Tl 11 | | Fn,
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Nowhere in the text of any one of these papers 18 the presenl

writer (whose the investigation really was) anyvwhere referred to

ag having either initiated, or organised, or contributed to the

regearch

There is plagiarism in literature, there is piracy in musie
(and on the high seas), there is poaching on game preserves, and
pilfering in every walk of life—Dbut what is to be said of the
ition of other workers’ results by vour scientific

hrasen appropr

erolss,

pirates of research?

Their share—Dr. Fraser and Stanton's gl n the abowv
investioation—the result of which was, after all, but to bring ons

hrick more to an edifice already bnilt—{forms

the sole contribution

i thi

-\,'-,i|i1'i; ||-|-. =i 51" -'||'|-|| :||:|-i|- L ihlil |-._:||:‘-\,'- ||'|i'_'|- -|].
cause of human beri-beri by workers at the Pathological Inst
] S, S5, has

1T, those workers to whom H. E. the (Govermnor of the

s tor abtrrbate the 1nerie ol having al la=t mnadle possihile i

Ve Tt .||. :!|I' iligease
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yearly kills thousands

prevented absolutely
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by His Excellency’s order
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X traordinm
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In the L ic Asviom. aecoprd ] | #
Medical Journal, Oetober  [UH) =

[hat pest-hole of bheri-heri beeg e fre

for the first time in its history

only when cured i Lex ]
".1'.-| ||'|'.|- HEE i|| ' i "".:E."- I 1T s =4

M ot |s|:|_'. Wi i = sStamped our of L

in whiech it had long been praciic: '|' Permmanent, Dt

the m wrtality  among ages  ridri el o
marvellons degree, everywl - imined v on the sul
of cured for nenred in:: Thag in t) Tar T

Hospital, Singapore, wihe

the mortality fell at once from 48 to 18 per cent.




sk

Yo e Wallas] R sadwetion from 44 3 = s s

In Provinee Wellesieyv there was reduaction Lron 4 o fa per echil

i the Malacea Hospital from 28 to (3 per cent: al Jasin from

;l i I_' e el :|!:'i =ih LhEL.
I

At Christmas  Island, where the Medical Officer hadd seted

m my  adviee earlier, it was reported that the result was

gt marvellons and immediate instead of #5 deatfis 1n ten
1110k :Z".. there were omnls 12 I L nert  frinerteen
[n the Native States (owing to  the obstinacy of I
collearnes ! cured rice diet was Ol N :;-||-|I'.|'-|_ andd then at the
v 1y 1 §od
natance of overnment ) much later : hut here too, similar I"="-:l]-'-

At Batu Gajah,

for instauce, the death rate fell from 50 per cepd in LMW to 1
per cent in 1908 at Kampar, it was redoced from a0 to Jda per

G slL1Ll =0 .

V=2 =000 LMY . cases are  itreated annmally in all  the

ospitals of the Colony and Federated Malay States, the redoction
of the death rate from the
- 1 ]
frightful figures
formerly prevailing means an enormons saving of lits  If only

[0} per el lte now whers Gt o M) el Cenl Il before, thi

nmlwer ol

lives saved

]
1= W o pthirese CIOosai= eyl iarieiy,
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is not indicated, But in Mines and places where

- | BN 1- I -
into practice, no doubt the cooks and kepalas
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Medical Research) which

hy the Institnte ol

I furnished

i[5

'-.'.IIII.E'l Il

hung up in the Kongsis

for reference,
:-i||||:'|l' hen, nneclecrie in its dieteric WH e pis the
But imagis

to supplement his rice witl

e )
e the (CThinese

i

6
©polishings 7 no dould readilv enong
wolie, already exacting enough, asle:
The high phosphorog-content of it would never
L guestion the practical mind, pondering on this
moved to ask, 18 If tha
thevy must |
allow

 dedel”
HE BT :Ll to | iIII :
gquaint proposal of Dy, Fraser's, is

the diet, that

s |.'ll.|i.'-'~|l'i‘:_'_::- i are =20 essentinl to
tin to white rice whenever this is eaten., why
Why indeed 7 But it was incumbent

to contribute something

egtored ag

them to he removed at all »
the Tustitute of Bezearel

something practical

a5 anvihing

if |Il.-:-'~i|'|l' not the sams L RRT LA

wiion which conld not have bheey

| |'I':1l."||'::| 1=
b SLEIS
rotham.

Tel KRR |||| |!|i3'; 1=

wettered by the Wise Men of
we taking Dre. Fraser too seriously. He is

L
po-lishings

B perhaps wi
nothing if not humorons and in this matter
a pawlo

e 1Ay b (TN S |II||-.I!'L: fan at us

LITTLE JOKLE?




r' HERE is O thore 21de of  the beer-berd -,Ill-rcli--:- LI

The 130,000 voung labourers who have died of beri-beri im
the A VEArs af the past represent, at their n=Enal cosr of ill.|l|"‘-|':H

Gl e ':|'::-|. b B ||.-C- Ol s laiun

nine millions of dollars.

The 100K cases of Leri-beri treated cervicndly in onr hospitals
leach on an average for a month) cost Gon rnment  anrivaliy
= UMK ) The loss of the Libour of thege |-,-E§|-!|:'-- wiore tl !
reach hospital, and of the many more who never reach hospital

: 4

. - . '} B 1 y |. . ® T 1
Al JLl, CorsTsE The |-II!||'.'_ I TIRER N e estimated, tar more. N ot |t

a quarter of a million dollars,
probably, represents

the yearly cost
to the community of this one lisease.

All  this loss w Il g0 oM recurring vear after Yeanr, until
lxoverninent .|'i|-|ll the one efficiem |-|-‘!|--|_"_ which is _-~i||”|||-
and practical—and may even be made profitable—of prohibiting
:I.!I:-I-l_ll.'l'_;_'- the sale of spollt ric as Toodl, "*-u" Fice. 1in the
nost exact sense of the word, these uneured commercial white
rices are—rendered through the deprivation of their essential
nuatrient portions in milline woreas than useless as food, a naot
merely deleterions, but definitels

dangerous article.

Not long sinee the rovernment engagzed  at consicderahle

expense the services of a Sanitarian  of vrea experience to report

i the cans=es of tl S -i:1|l-.--i.'-. higgh dleath rat ol the I'.ll-.\|'.'

H) per mille) and to snggeat remedies




Professor Simpson

i V SUEZesLIONs, one and all reqmring greal sums of money
Cov carry ont.  Hlewas unaware that the death rate could be redoaced,
almost at a stroke, by nearly a guarter, by any means 86 simple
A= that by which, lhay shown., berm=-bert mavy be not onls
4 1 1 1 . L '
exterminated bot even made to pay for its own extinetion.

||"'_|-"'|: I:I'\.l !l'-".'- |'E|' ] Il.-i are alftenavers=e, as we Enow
from counsels of '-i‘:IE-! LI 1 But here obvionsly ther £ Iving

TEAl  sanitary retorm, whid | 2 the 1m=tant

duty of Government

* 1f they will not, then of the community) to have carried ou




HAVE |---|'|i:I5|_~ now made ovident something of the signi-

ficance of Derl-nery quesnon, of the 1mportance o the

conntry of the xl:_:'-l,'H'l.l"'_'-; "-".il:l.'ll has |l-.'-.'|' nmadle altter so

many centuries) of 1t3 canse, and the means of preventing i

LH i |II||:|E-' service that discov I°¥ WHE
a value-

the exact measure of which 18 the enormons annaal losses which

may now, by its application, be prevented. [ 18 surely fitt

that those who have I'-'II'!"I'I':l thig service should receivi |||I

T 1 R ¥ Y r # i # 1 =447 +
recognition of their achievement : and equally as unfitting that

1 o, - 1 1
the (overnment, regenting the public, should bestow o

= !

recognition where it 1= not doe.

It 1= ::|".'-:':'.'- inmvidionus to be the advoeate of one's own claims.

4 i ' ' . & .
LRELD 1T 18 13O0 | EVern o :III' SIS S -|_Li‘. Ty SEETTe) 10 0er W |t

he fraits of his labours are appropriated by, or even on behali
of DUhers Alill By e CONBent Of 8 !l nee To GecaqQuniesce 1 s 0wl

effacement.

L do not claim, I trust that I have nowhere implicd, chat 1 am
: :

the rest or the IIII|I'\- II!I'I,'I:';|| ODEeErvYer wiio ever arte |'5L"'| L 0
he o of beri-beri, Mere 1= nothing new ander the sun

-._| i ot T v 1+ oy | o Atk 9 R T i |
LE L.t (AR TLERTL Y '.llll' I's 11d%t | LA LDl COMITLI I es e (LN |
Defore  me T the =ame conelusion, whicl R ozt

Van Dieren—have . supported with very striking evidenc [l

.\||-,-|| 0Of mv Predecessors 1 tne

- able by diligence to make myself acquainted with

1 1 ] ' .
CIVETTL, e '|..|_\. reColdedd 111 1 ';-.n:'L_

But 1 do eclaim that in this part of the world, in the Straits

=ettlements and Federmted Malav States, British Investi

S " P
TAT0Ors ! =L

alone

for the now accepted theory, and maingined it with evidence.

maintained i MOreOver arainst Al --!.|-----i-i--|- i il 1Ty
colleagues, and in particolar of th reputed experts on the
subject, and the official advizers of Grovernment., I claim that in
the evidence, the facls laid v me bhefore the Colonial Office

:I_JII‘I. iI'I-E L l:i-ll il :;l:"'-.. L& |:':-l'|.." il wiiiehh has never |.....:

im P ugned




Lt}

proofs were given of the origin of beri-beri |
from rice, for the first time, which
were complete and incontrovertible.

Nor have they since in any essential been controverted.

[ thus claim to have demonstrated what had previously only
heen surmized, and nothing which has been effected sinee has
done more than add a confirmation to my theorv,

I may assert (without, I thinlk, anyv fear of contradiction ) that
the remedy for beri-beri (which so naturally flowed from the

obgervation of the cause) which was suggested by me, was firsf

suggested by me,—wis moreover,

the first efficient means ever suggested
by anybody for the prevention
of the disease.

That remedy was placed by me in the hands of Government, and

was utilised by them,

Frisf oore any communication by illly wher observer had  been

made to them, even confirmatory of my theory

The result

of its application was (as has been seen) to bring about the
immediate and -'l-ii_|l._-'il' cessation of the isease, for the fGrs
time in their history, in the Gaols and Asvlums in which it was
nsed. By it, moreover, the mortality of cases of beri-beri.

{ which nothing had ever pres '-:-liw|.'x' availled, was brought
down from appallingly high to very low figures, and the saving

of several thousands of lives effected :II.||!I.!||.'-.

I's ne achievement of these results the workers of the Insi
) : iy & e : ) [
tute of Research, after a long period of active and ill-reasoned
“ - 3 ¥ 1
OpPRosItion, ¢on teil, towards the end,

what ?

\ share in on "*"li'-ll'} confirmatory ) observation—an obgervation

I which 0§ &R nevertheless thonght 20 well as to claim the whole.
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THE INFLUENCE OF THE TOTAL FUEL-VALUE
OF A DIETARY UPON THE QUANTITY
OF VITAMINE REQUIRED 10
PREVENT BERI-BERI.
o

W. L. BRADDON, M.B., axp E. A. COOPER, D.Sc.

F.RE.C.B.
(From the Lister Institnte.)

.."'.""lI LTI i Clomrmaunteation.)

IT is now taken as settled that beri-beri is (-:—'~.~:|-||L.;|]|Il_.
privatory in origin, resnlting from the deficiency in the
|'||||-,| 51_‘51“]}' 0L B -h';!.-'-ml_:,illn.'l' the !:'l'l'l:"gh:!' nature of which
has not vet bean ascertained.

[f this simple axplanation were oomplets, it would follow
that the more thoroungh the withdrawal of fthe active
substance, the speedier would be the onset of the disease

0 o + ' i i o e
.:!I-.l '||.=' IOOrE § I =] it . ek LR

however (Manrer, 907; Cooper® 1913; Caspari and

Moszkowsli 2 1913, and Funk,* 1914), have shown that the

ON&Es O wal yranrit irds can be hast 'I:"'||:-_'l. INCreaslng
ration of polis

the food ration 131
material, for axamy sl ice, with a very
1ow content ol ntinenritic  sibat - althoneh the ll.:Ei|_'_.'
allowance of the essential substance is slightly increased,
ceelerated.

Tl
Thuos it
in epldermies

) Bucenmb,

Irecly than wom

atitutions, however, wheore

fixed ration they are equall
Again, in prisons and asylnms, in
been varied from time to fa
polished rice component
foodstuffs remaining constant
increased ber

[282/14]
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From these observations Braddon drew th
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the dietary but also to the proportion which this bears to
practical jln]ml'L:trwl: in

its total calormfic value 18 of gres
framing & dietary for the prevention of beri-beri.
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( From the Medical Laboralory Weltevreden, _J'Ii“"ff- Dutch East Indies).
ISOLATION OF ANTI-BERIBERI-VITAMIN, *)
by

Dr. B. C. P. JANSEN and Dr. W. F. DONATH.

The first atter

mMan's ') fundamental researches protects against beriberi, were made by

at isolating the substance, which according to Eijk-

Grijns %), but without suceess. However Eijjkman 9) and Grijns found a
number of chemical properties of this substance, among which the very im-
portant property, that it dissolves very easily in water and in alcohol, and
that it readily dialyzes. This is therefore of so great importance because it

ill molecule, and consequently

shows that this substance has a relatively sm:

does not | to the proteins, the nucleoproteids and similar substances.
S0

it is pro

, with regard to the great physiological influence, that it

belongs to the group, which BaArGERrR has gathered under the name ‘‘the sim-

pler natural bases” and which GuccenHeEm calls *‘die biogenen Am

In 1911 C. Funk %) published first researches about this substance,

e ; s tamina Thave: ha Adasasceilha A e
to which he gave the name “vitamine'. Therein he described .a compound,

which in a quantity of 20 40 mgr. could heal a pigeon, which had con-

tracted polyneuritis by being fed on polished rice. Afterwards this substance

appeared not to be the “vitamine” looked for; and besides the results obser

ved when feedi

the test-animals on protein fats carbohydrates

salts !‘-ur:fiuﬂ AS Tar as ':1||=.~i:!1h'_ |||'|'.:-;_;|:J us Lo suppose the existence of several
suchlike “vitamines”, which were discerned by the name of A- and B-, and
later on also of C-, D-, E- etc. vitamines ). It is still a question which how
ever, as may be expected, soon will be solved now, whether the B-vitamin,

described by the American and English authors, which was characterised

chiefly by its influence on the growth of young rats, is identical with the
reri-beri anc

birds from polyneuritis ‘). Authors such as Eyykman ¥), MeExDEL ¥) and

anti-beriberi- or antineu

tic vitamin, which protects man from

"I In

i{u}';s! A

1) |
2y G, Grigms, Cref
3) C. EvEman, Ar:
4) C. Funk, Ji

an abridged paper has been blished in the Proceedings of the
] erdam, from te S sept. 1926,

cltr. yoor Ned.

vroor Ned

p-

p. 660 (

i)  Afterwards DrRummonD 5) e" from “vitamine" to be dropped, so
0 D2 pped,

this word shall carry no implication as to the chemical constitution of the substance.
th 7) Comp, H. H. MrrcueLL, fl. biol. Chem. 40, p 399 (1919) and A. D. EMMETT and
G. 0. Luros, lbid. 43, p. 265 {1920)

d) C. BEveman, C. ). C. v. HooGENHUYZE and T. J. G. DErks, JI. bipl. Chem. 50,
p. 311 (1922) i

9) CrouL and L. B. MENDEL, Americ. fI. Physiol. T&, p. 675 (1925).




i, p—

Levene ') doubt this identity very much; whilst Havce and Carrick’s ?)
experiments make it rather very probable, t we have to deal with two
diff
B-vitamin and especially the anti-beriberi-vitamin, but as far as we know

they have not succeeded in doing so. A summary of their work may be

nt substances. After Funk a great many authors tried to isolate the

found in the more recent books on vitamins, see for instance “7The
by H. C. SHErRmAN an L. SmitH. New York 1922, p. 18-48

When one of us, now more than 9 vears ago, came to the Indies, in the same

laboratory, where Eijkman and Grijns worked, he fortwith commenced his

attempts at the isolation of the anti-beriberi-vitamin. As b material
rice polishings containing the pericarp and the germ (Mal. dedek) were used,
which in the Indies are very cheap. Since in the literature on the subject very
act the vitamin from f
ings, it was ascertained first which method was to be preferred”). It was
I

different methods are described fo ext he rice-polish

found then, that the vitamin was wellnigh qua
ing with acidulated water d

Al i".".'l:'.' dissolved by

ring 48 hours. However of no less impor-

tance was the fact, which came to evidence during the inwvestiga

the technique urgently needed improvement, especially with regard to the
duration. For this investization cocks were used as test-animals, as E1JKMAN,

Girijns, Fraser and Stanton and others also had done. These animals how

ever, also when fed on polished rice, often show signs of polyneuritis only

after several months. One might think, that the method might be consider
ably accelerated by ascertaining, as was done by Funk, whether an extract,

to be examined as to its vitamin-content, can heal diseased animals. When

we inject a polyneuritic pigeon with extract of polishings, recovery actua

sets in surprisingly quick: an animal, showing sings of a severe polyneuritis

often being apparently normal again some hours after the injection. This

wonderful recovery however is no proof for the presence of vitamin in the
ict, for Enjgman and Van Hooc

solution of chloride of potassium and of sodium brings about an as prompt

ext enHULIZE found *), that injection of a

recovery, at least in pigeons. THEILER *) even found that injection of distilled

water had the same effect. We were able to confirm entirely both observal

Now it may be expected that an animal, that for a long time has

beriberi-vitamin in its food and has or has not already

1IENCY O ant

shown the clinical signs of polyneuritis, will probably also undergs
in its metabolism; and it would not be impossible that these changes wer
in a more specific way influenced by the vitamin. In co-operation with DR
Manor

wiNoTo “) we tested the ci of RamMoiNo's ') assel

1) P. A . Chem. 87T, p. 341
Chem. 69 [

, P. A0S
II.:Z:._ | n ey

Fas

MANGKOEWINOTD, Meded i
p. 101 (1915): Ref. Trop. Dis. Bu

Ramoino, Pa




nt. Later

rated the changes of several consti

that vitamine-de icy would | the respiratory quoti

Dr. "TEDING VAN BERKHOUT ') Iny

ents of the blood and of the gaseous metabolism ev

ntually caused by
in 1 the food. And though these investi-

deficiency ol

ret they did not help us

"ACLS,

percentare of ext

r birds as test-animals

instead of fo the incubation-period

of which is it one  month, then with

smaller

edared o he

same incuba

._.||"|': :.:'ll:'l_.-|

their great lished rice some

thers were still in

CONTr:
good heal

However another kind

5 |.I|-.||'I
vashed p

1 or 29 of the total

appeared to

all

ig. 1 and 2 %), When 59,

I, polyneuritis appe

numper) contract po

of a definite kind

nda or TICE=

jually susceptible, a third kind,
latter birds, fed on washed po-

polyneuritis in from 14 to 18 days.

fill eing ve worked at first ey

diicr o £ o ”"".'.:-‘- dan WE ||. [!5 Order Lo estmace

percenta f the ¢ rent tions, which we obtained when
fractionating an ext t rice ishin 10 bondo! time wers

put together into a d ric h a known

quantity of the fracti The polished rice had been

washed first during 48 hours ing ter, and the shortage of m

salts and of A-vi in was compensated for by adding about 22 of a {
S E A TV i lama 1ilra Do :: - - 3 i = .

mixture, more or less like f OsBoRNE and MENDEL, and 149, of codliveroil.

the quantity which

| rice, s0 as to make the 10 bo

act polyneuvritis in from 15 L

van BERKHOUT, jed. B. (7. D. 1924, p. 343 en 1926, p. 432,
are indebted to Mrs. Dr. H. MENGERT PressEr and Dr
ological Department of the Medical School, Wellevreden.




Londol of nonnelje (Munia majfa) mel beginnende

FMiguur r.
polynewrilissverschijnselen. Naluurlijle groofie.
showing initial signs of polyneuritis.

Bondel (Munia maja)
Matural size

Figuur 2. Bondoel of nonnefje (Munia maja) mel heflige
_.'|l'1.l'!'_,'.'gr'.l;.l'."|'|:.\' -."|'-".':'-"|'.|':_|"|'£.\'i'.rrn'.' . Naluur .".':_.".l'.'." :'_,'.I'.l.lr.l”r'.
Bondol {Munia maja), !-'~|I-'\'-'1il'|{.:' violent signs of |:n,\|'-.'r1|,'|,|r|[:|:-.

Matural size.







during from 15 to 23 days. For some kinds of polishings a quantity of 100

mgr. per bondol per day was sufficient; of m [ pi g5 from the
market r this quanfity amounted to
[hen fine 1 tracted r fi the Batavian

supply, whis er only cor 130 mgr. of dissolved

To one Litre of this water we added 2.5 cc. of sulphuric acid,

1 the correct degree of acidity (finally py }.5), and

200 ¢c. of spiritus fortior to counteract the influence of micro-m

ach contamning 10 |

s a1
d Seconda

oauze, |

cOpper

gravel are the polishings

one of the casks were renewed

and the casks were new p lshings came mnto

nEs from the

maost thoroughly extrac

ted po 5'-|Z:I'I;_'.*- WETK
sulphuric-acid-mixture.

»xtracted weekly. The

the “acid clay”, brou

a kind of fuller's earth,

to vitamin as the al .

hen diluted to 300 L. (if
Thole

a suctic
small qua




—

ted. The supernatant liquid then is decanted for the greater part and

rate still contains

the remainder is filtered through a hardened filter. This filt

ms of sohd matter, and 309, of the vita ori

nnally present

in the polishings. The acid clay extract was further fractionated according

3EL and WKUTSCHER'S iod ')y with su ¢ of silver and baryta,

the py of the

the method however being made more subtile by estimati

the qua y of acid clay extract obtained from

15 evaporated in a lar

dish upon a warme

current of air was blown owver the liguid by means

Kg. of

porcelain

of an exl so0 as to evaporate about 115 or 2 L. of water per hour at a

temperature of from 307 to 40°C. The lLiquid was evaporated unto a volume

thick walled beaker of |

of 4 L. This was tr
of 10 L. contents, and then tre:
In our fi

with sulphate or with nitrate

{ experiments we used of silver partly solution partly
since 1T lasted S0

solid,

vy continual stirring by

means of an electromotor, a sufficient ¢ of silver had been

used nitrate of silver later on. As a rule

dissolved,

gram of nitrate of silver was needed. Whether

1 [ + 3 § 3
from the fact that a s:

as may be kno
!

nitrate of silver to the sour acid cl

a surplus of baryvta instantly gives

ch does not cont:

buret or a pipet, stirred by means of an
electromotor. T

15 performed hy

CdsSis

he British Drug Houses,

which instrument gave very s

*h baryta until

Mow we can add so T

vtate formed then, contains only

voluminous preci
tamin. Th
again until

Mo el sva arnd tn 1]
then niterea oiT and to the

0 0. .0,

min, present in the

had been filtered off the precipi

wnts to 8.0. This 3rd silver

able quanti

ar vita
Illl.llll.:l:\.. or It [Ive si VETTIaCTION,

3rd silverfraction was put the a

different preparations

drochloric acid, anew fractioned agai of silver ane

filtrate of the third silverfrac

ge quantity
ter, but practically spoken

The

1) A, KosseL and P. KUTSCHER,

silverfraction was hloric

p. 165 (1900),




acid and filtered off the silverchlorid formed. This filtrate still contained

20 gram of zolid matter. Thi quantity needed per bivridol per day is 0.080

gr. 80 v. As a rule the solution was coloured very darkly and was freed

"

from the greater part of the colouring matter by treating it with “norite’

rcodal), no vitamin bemg lost by this treatment.

(a proprietary wvegetable

In a sample of the filtrate surplus of hy

was estimated

by titration with sodiumhyvdroxid, and then g0 m

uch s :_"I:”l'i'-.' acid was added,

that the total acid-concentration, calculated as to sulphuric a amaounts

o 2%, MNow a solution of phosphotungstic a

id in 59, sulphurie acid was
added, until continued addition does not cause a precipitate to form anv more,

e phosphotungstic acid was purified first according to WINTERSTEIN ") by

shaking the watery solution with sulphuric acid and ether; thereby the phos-

photungstic acid passes into the latter | I'he results are equally oood

if the treatment

ide prior to the fractionating
with silver and baryta. In this case otungstic

acid 15 needed. If first the - and baryta, and then the

treatment with phosphotung 1ien of the latter substance

We let |||;,'

ararintitata o “hnenbnt e acid =attle o ¥ i 3 4 antire  Fha 4 °
precipitate of phosphotungstic acid settle down for 24 hours, then it was

filtered off upon a suction-filter and washed with 52, Iphuric acid. The

residue was then sucked off very accurately and, for : purification, dis-

A01vVed acetone and water, This acetone-solution Was ||_|_-|."._| IT nNecessary

by the

ic acid. Tl

- b +1 =k 1 H™ - - . - - 1 . 4
and then poured into a large surplus of 5

greater part of the phosphotungstate precipitates. A part however remains

dissolved, but this does not contain any more a q ity of vitanun worth

The phosphotungstate precipitated anew was, after having been filtered

off, decomposed with-baryta. Once we tried the dissociation with ether and

hydrochloric acid according to WintersTEIN. However we did not obtain

any better results thereby, whilst the process took up much more time.

In case the decomposition has been made with baryta, the precipitate

was first dissolved again in acetone and water, and to this solution concen

trated baryta was added, until, also after having been stirred for a long

phenolphthalein-paper was

coloured intensely red by the solution. Now

hotungstate and to

entire surplus of baryta

liguid was rapidly filtered off the bari phos

I

filtrate so much sulphuric acid was added thaf

ad precipitated. An eventual surplus of sul

acid was removed by

iride of barium. Finally the liquid was acidulated with hydrochloric acid.
3 B i

i polyneuritis during from 15

due, whilst 3

-

The solution still contains hop

01 . per b

birds fr

per day is Necessary to protect |

to 23 days. This hydrochloric acid solution was evaporated until dry, first
on the waterbath and then in vacuo over unslaked lime. The treacly residue

er Leif

1}y E. WINTERSTEIN. Clien

r. 1898 p. 530.



was mixed with absolute alcohol, in which it almost entirely dissolves. The
F

quid was filtered off the small guantity of insoluble matter, and an alco

holic solution of platinic chlorid was added to the filtrate. Thereby a thick,

1k
only about 14 of the solid matter present in the

n, con

orangecoloured precipitate forms. This precipitate, practically sp

tains all the vitamin, a
original alcoholic solution.

After 24 hours the platinum precipitate was filtered off, washed with

absolut -:Il'::': mixed with Wwater -:.:il,l I'I'..'-._||'I||,'|'|!|||'ii_' ::L'ik.l. and then ||-."\"-'!|i'
posed with hydrogen sulphide. Also after a surplus of hydrogen sulphide has
been lead through the hquid, one has to wait at least 24 hours before all the
platinum sulphide has precipitated. The filtrate of platinum sulphide, if neces-

sary after decoloration with noarite, wds -."-.'.'i|l|il'i.|-._'|l, TIrst upon '_I':n; waterno:

in vacuo over lime, The dry residue thereby obtained is crvstalline fo

quantity of 100 Kg. of polishines, still
| ) .

considerable part. Of the

1.4 gram of solid matter has remained. As a rule the vitamine-percentage of

such, thaf 7%, of polishings had to be added to
led, polished r in order to | the bondols during from 15 23
s from polyneuritis. So for 2 gran . T [y quantity eaten by

of polishings are needed. Consequently in 100 Kg. of

polishings there is sufficient vitamin for 700,000 bporidols for one dav. Of

n ;'-I'-.',_'i|‘-|l:.|.' deco Z!i‘!.-:-'-;\i with I|_'l.".i|'||'_\.._'i'l :-li||‘||i.|-_- oY, per dav net

bondol 15 nec

ed. Lonsequently in the 1.4 gram there is sufficient for

boridols for one day. So we see that after all the above mentioned processes

Ly of the witamin
4 i it
—FHomPm 1t has cost
4 4 are havre abhfarm +h i avrlo A $ 1 7 N - i 1 .

that we have obtained this Knowledge, 1T 15 very easy to come unto this stage.

I'he s

originally present in the polishings has been left.

Pk ietaing. sy 4T . sy mu { = e
nuch fime before we had worked out this so far, now

b (= ’ . | - F - = r o A lor 3 - r ]
ubstance obtained in this way is relatively pure. For we will see below

that of the pure vitamin £ Y. per bondol per day is needed to protect

hirds during from 15 days from p

lyneuritis. Since of the decomposed

platinum-precipitate 8 7. per bo per day is needed, this precipitate

consists tor about one irter of the vitamin searched for. However further

purification takes up very much time, is performed only at a preat loss.
ror in this decomposed m-precipitate tw o1e substances at least
besides the vitamin are t. This appears from the following: If the

. 1 htained Fan treatino has JES T I S i1 r ol g
solution obtained by treating the platinu I-precipitate  with hydrogen

after the platinum-sulphid having been filtered off first, is evapo

¥, and if this residue is dissolved in alcohol. then

d part Te cxXperiment this !\,-“ I <||‘.~|:., ars not

to be the vitamin searched for. If now we treat the alcoholic solution with

opaqueness is brought about, from which after one
or more days a partly treacl

y, partly crystalline precipitate settles down on

dcetone, then a

he bottom and the walls of the vessel. This precipitate contains much more

vitamin than the solution, which latter still contains a great part of the solid
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Figuur 3. Krislallen van vitamineshydrochlo= Figuur 4. Krislallen van hel goud=dubbelzoni.
ride. Vergrooling rzo =. Vergrooling 120 .
Crystals of vitamin hydrochlorid. Crystals of the gold=double=salt.
Magnification 120 3. Magnification 120 .

Figuur 5. Kriglallen van vilamine=picrolonaal .

Vergrooling 120 =.

Crystals of vitamin |:-|;_'.'-\'-:.|'-|':.-.h'-

Magnification 120 *.
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matter. So in the platinum-precipitate are present al least: Ist a substance
insoluble in absolute alcohol; 2nd a substance, dissolving in absolute alcohol,
but insoluble in acetone (this substance appeared to be the vitamin); 3th a
substance, soluble in absolute alcohol as well as in acetone. When we dissolve
in alcohol the precipitate caused by the acetone, then again a part remains
unsolved; this is the substance insoluble in alcohol, which at the first treat-
ment with alcohol had been kept dissolved by the large quantity of the sub-
stances soluble in alcohol, which were present. Now we can let crystallize
fractionally by dissolving the dissociated platinum-salt, as far as it dissolves,
in absolute alcohol. To this we add a small quantity of acetone; the liquid
15 decanted from the deposit, which settles against the wall of the flask, and
acetone is again added to it. Again a deposit settles against the wall, and
again the liguid is decanted, etc. Each deposit is dissolved in absolute al-
cohol, filtered off the unsolved part, precipitated with every time new quan-
tities of acetone etc. By repeating this process several times, we finally obtain
the pure vitamine as the hydrochloride (Fig. 3). However since after the
addition of acetone, it usually lasts 24 hours, or even two or three times that
term, before the opaqueness, milky in the beginning has completely
settled, the whole process may last for months. When the vitamin is nearly
pure, then the process goes quicker, because a crystalline deposit forms as

soon as the alcoholic solution is treated with acetone, which deposit does
not settle any more against the wall,

We ftried to improve this lengthy and litile producing process, but up
till now we have not been successful therein. With picrolonic acid a yellow
coloured precipitate forms, chiefly consisting of picrolonate of the substance
insoluble in alcohol, which picrolonate is hardly soluble in water, and of vita-
mine picrolonate. Fractioning may be obtained here as well by recrystalli-
zation from diluted alcohol, but not much easier than by the alcohol-acetone
fractioning, described above. In case of this picrolonic acid fractioning, the
fractions can be recognised by their melting-point. The picrolonate of the
substance insoluble in alcohol melts above 240° C; the vitamine-picrolonate
at 165" C (not corrected) (Fig. 5). When filtering off the different picrolonic
acid fractions, as a rule amounting only to some tens of milligrams, we made
a profitable use of the Goocw's crucibles with fritted plass filter disk:
from this bottom the precipitate can almost quantitatively be scraped
with a small platinum spatula, without getting mixed with paper-fibres. By
treatment with ether or acetas aethylicus and hydrochloric acid, the hydro-
chloride can be easily obtained again from the picrolonate. Via the picrolonic
acid as well as through the fractioning with alcohol and acetone we finally
obtained from 300 Kg. of bran 4 100 mgr. of a crystalline substance, which
after recrystallization, had a melting-point of 250°C, determined by means
of an Anschiitz-thermometer, consequently so called corrected melting-point,
Already at 200° C the substance shows a brown colour, but yet it melts rather
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sharply at 250°C. By means of chloride of gold a portion of this substance was
transferred into a double-salt, which formed beautiful crystals (Fig. 4).

And now the proof that these crystals actually are the anti-beriberi-
vitamin-hydrochloride, searched for:

Of some hundreds of groups, each of ten bondels, which in the course
of our investigation were fed on washed polished rice mixed with inactive
fractions, there has not been one single group, all bondels of which or also
even a great part of them, remained in good health for longer than 12 days,
whilst only a very few individuals held out longer than a fortnight. Now the
following experiments — besides a number of preliminary experiments, which
all had the same result as the definite ones — were made with the vitamin-hy-
drochloride: Ten bondols every time, during 4+ 3 weeks were fed on washed
polished rice to which varying quantities of the vitamin-hydrochloride had

been added:

A. With vitamine-hydrochloride purified by recrystallization from ab-
solute alcohol and acetone: .

Cage I: 1 part of vitamin-hydrochloride tb one million parts of washed
polished rice; since a bondol eats an average of 2 gram of rice daily, this cor-
responds to 2 v. per bondel per day. One bondol contracts polyneuritis after
18 days, and two after 23 days: the others are still in good health after
23 days.

Cage II: 114 part of vitamin-hydiochloride to one million parts of washed
polished rice, corresponding to 3 v. per bondol per day. After 3 weeks all the
birds are in good health.

B. With vitamin-hydrochloride purified via picrolonate:

Cage I1I: 1 part of vitamin-hydrochloride to one million parts of washed,
polished rice, corresponding to 2 v. per bondol per day, three bondols con-
tract polyneuritis after 13, 18 and 20 days respectively. The others are still
in good health after 3 weeks,

Cage IV: 114 part of vitamin-hydrochloride to one million parts of wash-
ed polished rice, corresponding to 3 7. per bondol per day. After 3 weeks
all are in good health.

C. With vitamin-hydrochloride obtained by decomposing the gold-dou-
ble-salt with hydrogen sulphide.

Cage V: 1 part of vitamin-hydiochloride to one million parts of washed
polished rice, corresponding to 2 v, per bondol per day. One bondol contracts
polyneuritis after 16 days, two others after 17 days; the others are still in
good health after 23 days.

Cage VI: 2 parts of vitamin-hydrochloride to one million parts of washed
polished rice, corresponding to 4 v. per bondel per day. After 3 weeks all birds
are in good health,

50 we see that the critical limit, accepted by us, is found at 2 . per bon-
dol per day: of 30 bondels, which are fed on this dose, only one contracts
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polyneuritis within 15 days, the majority even remain in good health for
longer than 3 weeks. Of the bondols which were fed on 3 or 4 7. of hydrochlo-
ride per day, none contracted polyneuritis.

We repeated these experiments also with pigeons.

A. With the hydrochloride purified via the picrolonate.

Pigeons Nos. 1 and 2: 214 parts of vitamin-hydrochloride to one million
parts of washed polished rice, corresponding to 30 v. daily for a pigeon, eating
about 12 grams daily. After 6 weeks the food was finished; the pigeons looked
absolutely healthy, but their weight had gone down a little, viz. from 267
and 270 to 222 and 235 grams respectively.

Pigeons No. 3 and 4: 5 parts of vitamin-hydrochloride to one million
parts of washed polished rice, corresponding to 60 v. per pigeon per day.
After 6 weeks the food was finished. The pigeons looked absolutely healthy.
Of one pigeon the weight had remained constant: of the other it had gone
down from 270 to 213 prams,

In these experiments with pigeons the proportion of vitamin and rice
was made a little more favorable than in the experiments with bondols, be-
cause we could not know beforehand whether bondols and pigeons need a
proportionately equal daily quantity of vitamin. The result however being
so favorable we made later on with the preparation purified by means of
absolute alcohol and acetone the proportion absolutely equal to that in the
experiments with bondols,

B. Pigeons Nos. 5 and 6: 1 part of vitamin-hydrochloride purified with
alcohol and acetone to one million parts of washed polished rice, correspon-

ding to 4 12 y. per pigeon per day. After a little more than 6 weeks the food
was finished: the birds looked healthy; only the weight had gone down from
L |

271 and 292 to 221 and 220 grams 1':_'5|*.-;L'Iix'-.-l_ﬁ.'.

Pigeons Nos. 7 and 8: 2 parts of vitamin-hydrochloride purified by alco-
hol and acetone to one million parts of washed polished, rice, corresponding
to 4 24 . per pigeon per day. After 6 weeks the food was finished: the birds
looked healthy, whilst the weight had not or hardly gone down, viz. from
322 and 302 to 325 and 273 grams. Since by washing the polished rice for
18 hours 10%, of the proteins are

ost, it is not excluded, that the decrease
of weight, which was observed in some of the birds, is due to protein-shortage.
Therefore in the last two experiments 2149 of meat-powder, repeatedly ex
tracted with boiling water, in which, as appeared from experiments purpo-
sely made, no perceptible quantity of antineuritic vitamine was present any
more, was added to the rice.

Now if we consider that pigeons, which are fed on washed polished rice

only, as a rule contract polyneuritis in from 2 to 4 weeks, accompanied by
a strong decrease in weight, if the rice is not introduced artificially into
the crop, then the great influence appears of the slicht addition of vitamin-
hydrochloride. To make sure we a

so fed 2 pigeons on the same washed
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polished rice, to which, as had been done in the experiment with the last
mentioned pigeons, 2% of salts + 149% of cod-liver-oil 2149, extracted
meat-powder had been added. One pigeon contracted polyneuritis after
24, the other after 25 days, the weights in that short time going down from
312 and 289 to 207 and 207 grams respectively. Also the behaviour of the
pigeons, which get vitamin-hydrochloride added to their food, is entirely dif-
ferent from that of the pigeons, which are fed only on washed polished rice.
Already after a few days the latter pigeons almost entirely stop eating sponta-
neously, they eat wvery sluttishly, and make the impression of picking only
the grains to which traces of pericarp are still adhering, and of throwing
away the other grains; the former pigeons however, also those which only
pet one part of vitamin-hydrochloride to one million parts of washed polished
rice, eat greedily and finish their portion altogether.

S0 from these experiments we are allowed to conclude, that the solated
hydrochloride with a melting-point of 250° C, has a very great power of pre-
venting polyneuritis. But one might ask, whether this salt is actually the
vitamin-hydrochloride or whether it is perhaps mixed with a small quantity
of a much more powerful substance, which, if this might prove true, would
be the vitamin searched for. In our opinion however we may exclude this,
considering that the salt has been purified by recrystallization, the mother
liquor appearing to be much less powerful. In this case we would have to
suppose, that the crystals would have selectively adsorbed the active prin-
ciple from the liquid, and had retained it during the process of recrystalli-
zation and of transference into gold-salt or picrolonate and back again into
hydrochloride. And this is rather excluded.

Consequently, according to the proportion of from 1 to 2 parts of vita-
min to one million parts of rice, a man, eating about 500 gram of rice a day,
needs a daily dose of from 15 to 1 milligram of vitamin, This quantity is in
the same scale as that of the daily dose of other physiologically very power-
ful substances such as thyroxin, adrenalin etc.

As long as it is not yet absolutely pure, the vitamin-hydrochloride erys-
tallizes into bundles of needles. The pure salt consists of small bars joined
into rosettes. The hydrochloride in pure condition is not hygroscopic; how-
ever it is solved readily in very little water; it is also readily soluble in methyl
alcohol, less readily in aethyl-alcohol; the solution in methyl-alcohol gives a
precipatate, when mixed with amyl-alcohol, acetone, ether, chloroform, ben-
zol, petroleum ether or acetas ethylicus.

A 29, solution of the hydrochloride in water gives the following reactions:
with mercuric chlorid a scanty precipitate forms which increases through
addition of sodium acetate; with a solution of sulfate of mercury in diluted
sulphuric acid a thick precipitate forms; with iodine-potassium-iodide a fine
black precipitate forms; addition of picric acid causes opaqueness; with
styphninic acid a precipitate foims; DrAGENDORFF's reagens, a solution of




iodide of bismuth in potassium-iodide-solution, causes a thick red coloured
precipitate; no precipitate forms with zinc chloride, cadmium chloride, ace-
: :

tas plumbi, acetas cupri, chromate of potassium, potassium sulphocya

nate and perchloric acid. As has appeared already from the preparation also

rhosphotungstic acid, picrolonic acid and gold chloride cause a precipitate,

the latter two consisting of needle-shaped crystals. The watery solution does
not give a precipitate with platinum chloride, however in the solution in ab-

solute alcohol a precipitate forms through addition of an alcoholic plati 1

chloride solution. By treatment with sulphanilic acid and nitrous acid and
afterwards with soda an intensive red colour appears (PauLy's di:
In the hydr wresent than C,
N, H, O and CI. After the hydrochloride had been transferred into the nitrate,
we could ascertain that no halogens formed part of the vitamin itself.
I

v analyses of the hydrochloride and of the gold

ro-reaction).

ipeared to be

hloride no other elements

We made some elementary
double-salt by means of the micro-apparatus of PREGLL-MULLER-WILLENBERG,
with quartz-tube and absorption-tubes ground to fit. In the beginning the
results of the carbon-estimations were a little too low. However, after we
had filled, as is advised by WgreDE '), the carbonic acid tube with glasswool
soaked in strong caustic potash solution instead of with soda-lime, the

results were very good, as appears below:

@. Analysis of the hydrochloride:

823 mgr, yield 9427 mgr. CO, and 3.353 mgr. H.,0.
11,989 mgr. CO, and 4.316 mgr. H.0,
4056 = o 065 ce, M of 30° C and 731

4.004 1 063> ce. N of 307 C and 730 mm.
4,192 . 3669 mer. AgCl.

2,880 2.548 mgr. AgCl.

J__"-.‘:"Z' 35

Calculated for Cg H,; ON,. HCI Found:
A 14,1595 C; 45,1859, C
vl 6.77% H; 6.62%, H
17.23%, M 17.34%, N; 17.16%, N
21.84%, Cl 21.64%, CI; 21,889%; CL

44 .31

B.7714

b. Analysis of the gold doble-salt:
12.354 mgr. yield 5.2 mgr. Au, 6.976 mgr. CO, and 2.480 mgr. H,0.
13.112 x 5.548 mgr. Au, 7.565 mgr. CO, and 2.658 mer. H.O.
10.178 bt 057 cc. N of 30° C and .'-E'EI. :
8.991 = 0.507 ce, N (measured over water) of 32°C and 760 mm.
7.293 (after decomposition with Mg} 8.901 mgr. AgCl.
5.602 (after decomposition with Mg) 6.896 megr. AgCL

1) F. WrepgE. Ber. d. Chem. Ges. 55, p. 55

1 (1922).
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Calculated for C; H,, ON, HCL AuCl, Found:
15.459 C. 15,409, C; 15.739%, C.
2.36%, H. 2249 H: 2.25% H,
G.01% N. 6.05% N: 6.00% N,
42.28% Au, 42,3990 Au; 42.319% Auwn.
J0.472L C1. J0.19245 C1: 30.459% CI,

Consequently these analyses correspond very well to the formula C;H,,0ON,
for the vitamin. With regard to the structural formula we may make the
following remark:

Mc CoLLum and Simonps ') as well as PETERs °) found that the vitamin
is not impaired by treating it with nitrous acid. This points towards the
probability that the molecule does not contain primary or secundary amino-

groups, but that both nitrogen-atoms are fixed in the nucleus. Now there

are only two rings, with 2 nitrogen-atoms, of which we know physiologically
important compounds; these are the imidazol (or glyoxaline) ring and the
pyrimidin-ring. To the first group substances belong such as histidin, his-
tamin and carnosin, to the second cytosin, uracil and thymin. So it is VEry
probable that in the vitamin either an imidazol- or a pyrimidin-ring is present.
We hope soon to be able, to ascertain this more accurately.

In this place we thank our analysts, and particularly Raden SoEDARSOND
for their untiring assistance at the experiments,

Posteript.

It is rather clear from the above publication that for the time being
the preparation of vitamin from polishings is a much too expensive process,
to use the vitamin obtained in this way for the practical control of beri-beri.
Matters are different, if we might succeed in ascertaining the structural for-
mula and in building up the substance synthetically, The formula being com-
paratively simple, it is by no means excluded that we might be able to pre-
pare the vitamine in a little expensive way. And since the daily dose is so
small, the price might yet be relatively high without the practical application
being thereby prevented. For even if the price of one Kg. should be f 1000,—,
the amount to spend per person per day, would not be more than 1/10 cent.
However i1t will probably last a long time before we have attained that end,
and before we know that this pure material is also the only substance, the
presence of which in the food in sufficient quantity prevents also human beri-
beri. Therefore for the time being the Medical Laboratory will bring already
on the market one of the intermediate products of our isolation experiment,
namely the acid clay which has been activated by having adsorbed the
vitamine from the extract of polishings. As appears from experiments on ani-

1} E. V. Mc, CoLLum and N, Simonps, JI. Biol. Chem. 33, p. 55 (1918).
2) R. A PereRs. Biochem. [l. 18, p. 858 (1924).
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mals, and also according to the experience, when taken per os by beriberi-
patients this preparation, one gram of which contains the vitamin from 30
gram of polishings, cedes its vitamin to the organism, probably in the intes-
tine, with its alkaline reaction. It is not decomposed by the air; a sample,
which we kept for nearly a year in a PETrI-scale, appeared to be as active
as the fresh prepared substance. If we suppose that an adult eats 500 gram
of rice daily, which contains about 79 pericarp, he would consume the vita-
min of 35 gram of pericarp, if the rice had been unpolished. However in
the native villages the rice is always pounded to a greater or lesser extent,
a considerable part of the pericarp being lost in this way, without any cases
of beriberi appearing. Consequently we may accept that a daily dose of 1 gram
of the above preparation, corresponding to 30 gram of bran, will protect
a person, whose chief nourishment consists in polished rice, from beriberi,
and that 15 gram will be sufficient for a person, who with his polished rice
eats a moderate quantity of other food.

Further we will prepare, especially for the treatment of the infantile
beri-beri, an extract from the activated acid clay. This extract contains
in 1 cc. the vit
needed per adult daily. This extract may be mixed with the cooked rice, or
for babies, with the milk.

Finally the Medical Laboratory will deliver soon sterilised ampules with

nin from JO0 gram of polishings. Therefore 0.1 ce. is

the solution of the decomposed platinum precipitate, made isotonic by so
ichloride. One ampule of 2 ce, contains 4 mgr. of decomposed platinum
precipitate, therefore 1 mgr. of vitamin, i.e, the daily dose for an adult. These

ampules are destined for peracute cases of beriberi.













