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(Recesved for %ammaa\mmx 17 fune, 1919) ‘

5

In the course of a study of the effects of a tropical climate: upo
4 white working race, a number of urines have been analysed “to.
ascertain whether they showed any marked variation’ th
quantities of constituents from those given in the physiologica
text-books as the average’ excretions for dwellers in a’ temper
climate, . T

have previously been carried out by m.mmé..éq.%nmm_..oi. and:th
have been done. mostly. with the object. of -inquirin
ting about an altered mechanis

Investigations on the urine of white men living .in:thy
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- compared these with figures obtained in Europe before or after their

journey, >Eo:m these latter may be mentioned Schiliing and
Jaffé (Schilling (190g)), who compared the composition of the diet
taken by themselves in Europe with that consumed during a short
stay in West Africa; in addition they determined the nitrogen
excreted in the urine and faeces in both places. Rancke (1goo},
Wick {1910}, Glogner {1g0g), and a few others have also published
the results of a few observations made on themselves,

The results have been recorded of the examination of the urine
of a number of American soldiers serving in the Phkilippines, as well
as ‘of natives of these islands, but these shservations have been
mainly confined to volume and specific gravity {Chamberlain
(1griy, .

A certain amount of work has been dene on Lhe composttion of
the urine of native races in the tropics. Eijkman 1893 analysed

the urine of 2 Tew Malays for comparizon with his Europeans,
whilst  McCay 71912 has recorded  abservations en a large
number of urines of mm:Mmmm. and  Aron ,,Mooo has examined

urmes of natives in Manilla.  More recently Campbell {1917,
published the results of amalvses of the daily excretion of a few
native medical students in Singapore.  In most instances it was
found that the urines of natives showed marked differences from the
European standards, thus, for example, the nitrogen was generally
inuch lower, which may be accounted for by the native diets being
generally poorer in protein, and richer in carbohydrate than the
diet usually consumed by the white man.

‘The results of these previous investigations will be discussed i
reference to those recorded in Townsville in the following pages.
In a ‘previous publication (Young (i915)) the results were
mnoann_ OM an E<aw:mmdo= carried o_: in Townsville 58 the

UE the ﬁ_.omonuo:m Om E_m nitrogen in. the individual
o pounds »wnnna wuvmox_Bmﬁn_w éﬂ& m.omm found &mnﬁrnnn.
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investigations, therefore, the main object has been t )
concentration of urin€ with that found in Europe, and .mﬁnnnﬁouu m_.Em
rmms no:mmmo to ﬁrm <oH:Sm specific WHNSS: ,

The specific gravity was determined at 15°C. ..Sza a gowwmm%
balance, the total nitrogen by Kjeldahl's method, -and the sodium®
chloride by Valhard’s method, i.e. by adding a known amount of -
silver nitrate, filtering off the silver chloride, and estimating the
silver nitrate left unchanged by titration with potassium sulpho-
cyanide in presence of a ferric salt. The phosphate was determined
by titration with a uranium solution. The freezing point of ,nr,n
urines was obtained in the usual manner. .

The results are put together in the mnno:pvm:w.:m Table 1, mb
the figures being obtained during the hot summer months. Th
subjects were drawn from various walks in life, and comprise
persons doing laboratory work, a medical man in _unmnznn..m
pewspaper reporter, hospital wardsmen. several men -doing o_"mnn
work in the city, a shop assistant and several Fvocﬂmnm.. Th
fbigures in the table refer to the whole urine passed in ﬁimn»w..moﬁ
hours, %m m:_u_onﬁm _:..Sm on .&o:. ordinary &_2

mcwmﬁmwnnm nxnﬁ& ‘i wo E.Em s0 Emﬁ 1o mﬂnm_“ ac uracy s
nHBEn@ mon. : ‘
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: 5 (a) b4 ¢ ron g8 673 B N N N
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I L] i .
7 ! 382 rng L 1 vhuy
! f !
B 3 foy HELP I 110z 1% i3 a2 _
i Q : r38 231 _ 143 ERLTY s1h 2153 .
12 8352 923 L1y ¢ 6g 279 7y .
: .
- 1 72 1223 ¢ g2 3+68 =51 1673 .
: -~ iz 8-z 122 37 885 151 1-61% 51
) ' 13 : 503 [BE [0 LT} B a2 -3
- 13 1399 roz3 156 1537 b g8 281
St 13 631 1231 e 541 =33 2239 2461
894 299 rgra L oz
[ 7bs =33 81 o6
6-23 358 1-987 m -4
5597 1 o83 50 204
*95 | o7 1360 o5y
6-78 gy 1523 1-86
10-38 g8 261
12:76 132 ——
N.uw g4 von
5000 o49
¢ 70 i3 1761
154 39 3:359_
L ¥95 o3 | o933
. . i ;

¥ considerably lower, the average being only 782 c.c. per day. The
gravity is oo:mm_uosn__:m_w higher. The freezing points of the

7 figures. The average amount passed was found to be only seven'

The total volume,; specific wSS.@. and inorganic salls

_ The figures given in the text-books mmnmnrbm AGEV
average for temperate climates are :-— ;

¥

tion, ang Juantity of manS nEoEmm wﬂnm nxnnmnm&

__ M:S.ﬂn»b.
Volume c.c. ... 1500
Specific Grasity ... ... .. ... w 1014 to 1020 rrozs4
Freering point ,ﬁ —-0-87° to —z2-71° ro.mwmn.".o “2-25¢%
Sodium Chloride ... ... .. .. . ,” 1570 grams 770 grams .
Phosphate .., W 25 grams 173 grams

When compared with these it is seen that the volume mm..<muw%

urines comz in every case within the range given for temperate

n__Emﬂmm the maximum being ~ 2°25¢° C. with a mean depression om
76°C.
" The sodium chloride shows a very interesting n:m.mﬂmbam ‘Hrn.

quantity was in.every case but one (No. 8) far below the mcuomunms

grams per. mww When the actual concentration of this: ‘salt: is
considered it is seen that it is not very different from that found
temperate dimates, namely about I or 1'2 per 100 c.c. .:.5 mmﬁﬂ
actually found ‘vary from 0°32 to 139 grams per 100 c.c. -with an
average of 1'13.  This small amount of salt in the urine is-thus
_mmgnﬁ& in EmESEEW the freezing point about the sam
‘that . mog.w An: Europe. - The small total quantity . Om nEonmom
vnnmnﬂ n mﬁ -urine may. be accounted for by the nxnammzm wnnmm_z.m,
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+"" "amount for a man doing manual labour in a hot climate such as that

-of North Queensland, and where all the work is carried out by white
people,” who work mostly to the same hours a3 in a temperate
climate, that is during the hottest part of the day. Hunt (ig12) in
a paper upen the effects of a dry hot climate upon the body,
describes his experiences during a march in the Deccan in India,

with the dry bulb temperature at 102 F., and states that nene of his

party consumed less than three gallons 134 fitres” of water per day,

o advisable.  He states
that even with this guantity of liquid the o of urine was by no

@ quantity which he considers as the mn

means free.  Most of this water, therefore, must have passed out by
the skin and lungs.

In a warm moist climate, where there iz Little evaporation, the
siightest exertion causes profuse sweating, and this saturates and
clogs the clothing, and thus further interferes with free ev aporation
from the skin. This induces further excretion of sweat, a sort of
vicious circle is set up, and the body is net able to utilise’the sweat
economically. The result of an increased consumption of water is
an increased perspration, which adds to the discomfort, and it is
only when a very large amount of water is taken that any marked
increase in the quantity of urine is observed. In spite of this
discomfort the slightest exertion causes an increased desire for liquid,
and a large quantity of water is consumed, and thus a corresponding
amount of water is excreted by the skin.

In some experiments carried out in Townsville the loss in body
ﬁ.mﬁrﬁ was observed during a brisk walk of seventy minutes at the

- rate of about four miles an hour, the thermometer at the time being
- 80° to 85°F. dry bulb, and 70° to 8°F. wet bulb. The loss of
.éﬁmrﬂ in some subjects reached as much as 1100 grams, most of
which, would ‘be due to loss of sweat. Moreover, in these experi-
ments o:q the water mngm,zw evaporated was, determined, the
ubjects wnﬁm iﬁmw& in zum:. &oﬁ:sm. ‘which was saturated i:v

wis estimated by a modification of Volhard’s method. T

N.N‘H

morning a large _usnwmﬁ capable of roE_:m Eun.s »nn.‘m.nnnm
water, and from time to time during the day these men”d;
pannikins into it and drink. The whole contents of ﬁr.o.vnnwmn.”.
consumed during the day, and it generally has to be .nm_.bmbmmr.m
before the day’s work is over. In addition these men will drink
large amount of tea and other liquids outside and at their _.EEnm :
The great bulk of this water must be excreted in the minmw.,‘..#‘
seems probable, therefore, that with manual work at least four or -
five litres of water per day must be passed through the skin. :

With four workers in the Jaboratory the amount of actual liqui
taken in was found to average between three and four litres per day
pzr man, whilst the average volume of urine passed was 9.__
317 c.c.

In order to estimate the quantity of sodium:chloride which Emv.....
be removed from the body in the sweat, determinations of this salt
wezre made in the sweat of two subjects. The sweat was collected
m a room in which the air was practically saturated with Eoﬂmﬁ:ﬂmm,_.
at 95” to g6° F.  The hody was well washed down beforehand, so
a> to remove all old sweat residues. Generally two mmn:u_mm
collected at an interval of half an hour agreed well in the sodiumy
chloride content, showing that under these conditions there was 1
concentration of sweat on the skin, and that the specimens repre
sented a fair sample of the sweat excreted. The sodium chloride

With one m:Emnﬁ upon two occaslons, mmBﬁ_mm Om ms.mmn.in_.

Er

Houm in sa_mrn due no anmw_nmﬁo_.v nxnrmbm.w* gﬁﬁm mﬂm Eﬂn
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-, -well as the loss in water from the lungs with the inspired air
¥ saturated at 96° to 97°, may be neglected, so that the loss of welght
L represents loss by sweat. The sodium chloride excreted in the
-sweat during this time was thus 234 grams.
o Samples of sweat from a second sub Ject were collected under the
. same conditions, and were found to contain o 22 grams of sodium
- chloride per 100 c.c. During the hour aand a half which the subject
K spent in the hot chamber, he [nst 2,000 grams in weight,
3 corresponding thus to 44 grams of sodium chloride from the skin.
. In another experiment on this subject the sweat w
©'11 grams of sodium chloride per 100 c.c.

Hunt (1912) found that his sweat contained 01§ to 020 grams
Per 100 c.c.,'and he obtained higher figures (04} with other subjects.
) The quantity of sodium chloride cxcreted in the sweat may therefore
) be taken as from o1 to 0’4 grams per 100 c.c. A daily loss of
sweat of several litres would, therefore, corres
grams of sodivm chloride, and the deficien
urines under examination (7 grams instead

as found to contain

pond to a good many
cy of this salt in the

of 15} may easily be-
"+ accounted for by increased excretion by way of the skin.

" The fact that so much sodium chloride is excreted in the sweat
.- . does not mean that the kidneys are relieved of any work, but rather
o the other way, since this salt after passing from the blood through

the glomeruli of the kidney must have been subsequently reabsorbed
in the tubules of that organ. -

The phosphates

‘averaged 173 grams per day with a maximum of 261 and 1
minimum of 0'57. The nofmal hgure given by the text-books i3
5. gfams, so that the phosphate was slightly lower than the
w:standard: : The . concentration 'of phosphate : iu.m..n\.roﬁnvnn. much
g he ‘standard, 0'25 grams Per $100.c.c.” as against
s.' " In samples of wrine <ollected there; it is a common
..ﬁmmmwmm..vrmnmm to separate out within a very short time after
-hds been passed, and in many cases the. urine is actually
ﬁmwmummm condition, which is due to:precipitation of the
since it clears at once u pon the.addition of acid.

The - quantity of phosphates ox._u_.mmmm& as phosphoric acid

e T (ST s e Bk

o \m than the Europeanav
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The total nitrogen

The urines examined in Townsville gave an average daily figur
of 10'4 grams of nitrogen. Considerable variations were mo:hm. .
the same individuals at different times. In the foliowing .ﬁmEn.,_mmwo
seen the daily averages of the nitrogen secreted by four persons over
different periods:—- . ‘

!
ﬁ . u Specific L
Subject m Date i\ Days Volume Gravity Z_:.own.,.
1 ” March, 1913 9 98h 1026 ey -
, ! . .
| December, 113 ... ... 8 772 1o g -
| February, 1914 ... 5 1673 o2y 3.
- January, 1915 i 7 349 151 124
. Average 1241
z  September, 1914 _ 4 922 1029 _»...m. :
; January, 1g15 *, 4 735 1030 fr2
Average “ i 11-8-
3 March, 1913 e 7 7] _ 1-ozb
i January, 1915 7 946 1025
- March, 1917 R 7 - 67 S
..fdﬂw« el “,
1
4 April, 1914 ... e e 7 782 i rozy,
| January, 1917, e e 3 737 m roz3

o ‘.>#.~,_‘o=..m~..~. E Enmomw:_. nm.nhm wrn average .Ewnom_nm differe
considerably from time to time, ye
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.ommmzmm. the wet bulb thermometer is much lower and occasional
spells of what is felt by the inhabitants to be cool weather are
expenienced. A few urines have been collected during this season
for comparison,. and these are given in the table helow, the numbers
being the averages of urine collected for several days.

Taery T

. -
Xo- Volum= Naul
[ rrrocent
|-
!
1 1437 1617 1201 “
2 1237 ozl e
i
3 1372 ol s
i
3 1367 L1 81 1z !
5 1214 BT 55 b gy SE
i
[ 1612 sth 3 1 gus Ity
i ,
7 1764 1218 ECRE B Y 72
I
- 1441 1-222 ot 1353 ER
9 7% 227 132 913 1oy
1o 1131 o135 47 536 =48
i
i
1
Average 3-10 1333 -a187 1772 934 577
Same subject
hot Season 7T 1o2gy 693 653 =86

These figures show a decidedly larger volume and smaller
gravity than those obtamed in the hot season, whilst the sodium
chloride 1s-larger in amount, but less in concentration. The urines
- of the last six subjects are averaged separately in the table for
. noEvm:mon —Sﬂr ﬂrOmn of .nrn same subjects during the hot season.

DISCUSSION

. mvn\xv«
ontradictory in m.n fesults obtained. -
ikiaan (1893} mocnnw that his nineteen European subjects in
url ay the. mocosEm mm&\ averages : —
_

%fonoam in En rnnnu.nﬁn of .nrn composition of the urine

228

Volumz 1,442 c.c., specific gravity 1017, u#nomnw“g..m‘on_....wm.nmhn
These urines, therefore, did not differ to any marked ‘extent’ fro
those found in Europe as regards concentration, ..<o~:B.
nitrogen.  Other workers have recorded the results of observations
on themselves. Thus Plehn Coom 7 in West Africa mocsmarm.n._rﬂ
vrine had an average am;w volume of 1,075 c.c., and a. specific
gravity of 1'025, whilst Glogner (1909) found the volume _u_.mn_._mmm% .
identical in Sumatra and Berlin. - -
Neuhaus ({1893}, during a journey round the world in. mmbw..
tested the average volume and gravity of the urine - which
passed daily at various places during his journey. In the tropic:
the volume varied from 1,100 to 1,200 c.cs., and the specific, mnmimw
from 1029 to 1033, whilst outside the tropics the volumes ranged
from 1,353 to 1,600 c.c., with a gravity of 1-021 to 1o23. . - His:
urine was thus more concentrated in the hotter parts of the world.. -
Chamberlain (1911) took the gravities of single specimens om
urine of five hundred and ninety-six soldiers in the Philippines upon - .
two occasions at a year’s interval, and he obtained the figures Hoo@.
and rog7. He concluded that the urine wis therefore Eﬂn ._
awmmﬁmaﬁ m gravity from that found in a temperate climate. . = _
In a recent research Campbell (1917) found that his own E.Em
in Singapore conformed in volume and gravity to the European
standard, om_:m 1,560 c.c. and 1012 respectively. - Tt is. :ogs.on“rw
in the last instance that the sodium chloride nouamsw mcmnmm& ou_.%
810 grams, or 0'52 per cent. ) :
Wken the averages found in Northern >=m”3:m ‘are noavmnna
with the figures quoted above, it is seen. that 5@% differ in-that .rm

,oEBmm ownmﬁn& n_mnﬁrmun imﬂn E:nr Emrm_. _”rws 508 ¥ -orded
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~“tear of the tissues. The nitrogen in the urine represents, therefore,
- mainly the substances produced directly from the proteins of the
“food’ (exogenous metabolism, Folin), which vary in quantity with
the amount of food taken. In addition it contains the nitrogenous
. ‘snbstances such as creatinine produced by metabolism of the tissues
’ Aobao‘mo:ocm metabolism, Folin', which, according to Folin, are not
materially different in quantity whether the diet is rich or poor in
protein.  The nitrogen in the urine is not an accurale measure of
the quantity of protein metabolised, since a certain quantity is
excreted into the intestine and passes out with the faeces, a certain
quantity may be retained in the body, and a small amount is also
lost in other secretions of the body such as the sweat.  Stili the total
nitrogen in the urine mayv he taken as rough indication of this
; . protein.

In ordinary life when wn ndiscriminate it s consumer!.
naturally great vanations scene from diy te day in the quantity of
nitrogen passed n the urine, tt the av erage figure as given in the

T
16 grams of nitrogen per twenty-four hours.
Phliiger and Bohland, and Bleibtreu and Bohland ‘qucted b

Eijkman} give rather less than this, namely 1267 and 14'93 mHmBm
per day.

. text-books on physiclogy for temperate climates s about 13 or
P P 3

. With regard to the nitrogen in the urine of white people in the

tropics, Eijkman found that nrn urine of his nineteen European

subjects on an ordinary mived diet contained a daily average of
V1304 grams.  He concluded, therefore, that an acclimatised

European in the tropics passed as much nitrogen in his urine as he
" did in Europe.
i Schiller and Jaffé (Schilling {1g0g)) during a short visit to West
-Africa, carried out experiments on themselves, and compared these
with observations made in Europe before and after their journey.
.H_unw mosum that in anw vam of the world E:.omn: equilibrium was

_m m_mmnnann was observed in the urine mitrogen.

_.f

&uﬁﬂaﬂﬁuo& on Gn average mm m mB.Em of E:.omns mEEE. mwm_s

amﬁmm&w ntvvn__ (1917) in m_nmmbozw found that his ossmm__w

Y i

_nomm_..ﬂ ‘ mBEnm cm,ms.amﬁ were ov.BEmm and annmzuﬁmﬂon

) .NNN

in the tropics is not different from that consumed n_mws.vmn
fact Eijkman’s analyses of the food caten by his subjects, .mo.amo.aﬂn&
In every respect to the usual standards. A similar nosﬁcmnos“_”imm,
also arrived at by other researchers.

On the other hand Ranke (1900} published a noﬁvm:wod Om. ..rmm_
own diet during a visit of a few months to Brazil. This diet showed
that ajthough the protein was not much different, yet the total
calorific value was much less in the tropics than in Europe. Glogner
cxplained Ranke's observations as probably due to a loss om,mﬁﬁm"# :

which he states is a common experience during the first period of
residence in the tropics, and he concluded that Ranke had not ;
resided in the tropics long enough to have passed this stage,

With regard to the nitrogen in the urines analysed in Townsville
the average obtained was very much lower than that of the m:_.ovnm: -
texi-books, and did not agree, thercfore, with the results _.nnozmma
by others in the tropics.

A certain difference in the nitrogen might be expected in a-hot
climate, on account of the larger quantity of water excreted by ﬁrﬂ\
skin,-which takes with it a small quantity of nitrogen. Eijkman
found the nitrogen lost in this way by Malays to be about 076 to -
1'36 grams, and he estimated that Europeans in Java lost mcozn
1I'G grams per day. .

Benedict (1906), outside the tropics, found that during —.nmn aan
nitrogen secreted in the sweat was approximately o071 grams _unu

- day, but m:ﬂum muscular mxn_.ﬁmm he found as Ecnr as o' _w to
o022 w_..mBm per hour. ‘

- In'-experiments ‘carried out in this Fvon:oq msn_ ‘already e
S5 3
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mb& .mum_b.,nﬁﬁ.a allowance of 10 per cent. lost in the faeces would bring
" the total to about 13 to 13°5 grams, which, taking the higher figure,
- mow.nnmﬁonmm to about 87 grams of protein, a figure still below that
usually mnnmﬁﬁmn_ as a standard (viz., about- 100 grams {Voit)).
Eijkman found that his subjects in Java consumed on an average
'99'6 grams of protein, of which 882 grams were actvally absorbed,
the rest heing lost in the faeces. Taking Eijkman’s average figures
: " for nitrogen in the urine, 1304 grams, and making the above
allowances for sweat-and loss in the faeces, it works out at about

101 grams protein per day, a number in close agreement with that

found. It would appear, therefore, that with the subjects experi-
mented on in Townsville the protein actuallv katabolised was less
than that found by Eijkman in Java.

When an explanation is sought for these different results, a
o possible one suggests itself m the different conditions under which
.. life is carried on in the Australian tropics. Eijkman’s subjects, for

example, were living in Java, where cheap native labour is to be
L obtained in abundance, and it is the rule to rest during the early
and hot portion of the afternoon. In Queensland, on the other
hand, as has been pointed out already, work is carried on by white
people; and it is the exception to rest during the hotter hours of
s the day. N
- The results of examimations of the urine of native races in the
- tropics show differences from that of white people. As a rule, the
__ native consumes less protein and more carbohydrate than the white
man, and as might be expected, therefore, the urines arc lower in
: E:omm: m..cramw found that the daily urine of thirteen Malays
..mwﬁw an average . of orly 808 grams of nitrogen. Campbell, for
ative medical students in _Singapore, obtained figures varying from
:0'04 t0.9'25 gram f =5.omnb per day. On :5 other vmsm >8=

Nnmn number om ovmm_émco:m upon 5@
‘and _has_compared ‘them with the
nnn_mn& &_mnnn:nmm were found to

B _N__a.‘_

daily: averages for a week in nmnw. case.

Tases I

. “ European : mnammzﬁ,..” I .._.os.
Volume ¢ c. e 1340 Tace T 784 .
Specific graviey ... . iczo 1013 <1025
Urea grems 13 13 i 2077
Total nitrogen  grams 8 6 ,
Freering poine .., _ ~23° C. -1-24° ﬁ., -
Chlorides mm.:.:m m 15700 1ec0. . umu
Phosphates  grams... “ 33z 29l ) oo ...uu .
Uric acid grams ... o] o5 .,o....m ’ . o...ﬂm....
Sulphates  grams ... “ 2450 , 88 ﬁ. : N.o...‘

The average n_m:_w excretion of E:omm: mocsa in . .Hosﬁmq lle
(104 grams) may be compared with that o_uﬂm::nm by Chittende
(1911) from one hundred and eight au:mamnw mﬁumnﬂﬁm n

United States, the mﬁmwmmn mm__w E.Qomg in . zﬁ E.En -benr
1287 grams.
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.- Although the average nitrogen is actually less in Townsville, yet
o - "when considered per kilogram of body weight the figures are
practically the same (0'194 and 0'186 grams), and both correspond
. as the daily standard (approximately oo grams of protein}, even
", when all due allowances are made for the nitrogen lost in the faeces

ALBUMINURIA

It has frequently been stated that the higher concentration of the
arine in the tropics causes a greater amount of kidney disease than
1s found in temperate climates; morcover, in the opinion of many
medical men in Northern Australia, a greater incidence of kidney
troubles is-found there. As reliable figures to tesy this could
not be found, an attempt was made to obtain some indication by
ascertaining the prevalence of albuminuria in Townsville.

A number of samples of urines from out-patients ‘of the General

" . no case did the subject show any other clinical symptoms of kidney
. trouble. The tests employed were the boiling test, the salicyl
. sulphonic test and the ferrocyanide test, and no urine that did not

m.r,..m all these tests was accepted as definitely containing albumin.
- The urine from six hundred and sixty-three patients was examined,
including three hundred and sixty men and three-hundred and three
“women, and a positive reaction was obtained in fifty-seven cases,
: mbw.»%#ﬂp of them being men and fifteen women. This would
..nm,vﬁua to a total percentage of 86; amongst the men the
: wmnnnunwm;n was 1177, and amongst the women 49.

tis thought of interest to put them on record. The much higher

to an amount of protein very much below what used to be considered -

Hospital were collected and tested for the presence of albumin. In -

mﬁﬂﬁvn is.made to draw any conclusions fiom these figures, -

: igst.men than women js worthy of note, nineteen out - .
=two. of the cases in males being in men above the age of

"any other Symptom: of r&émﬁﬁ,?a&.m.ﬁmw percents.
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. , " SUMMARY

The twenty-four hours’ urine collected from a number of per
living in North Queensland and of different occupations: was
analysed. The daily volume was very much less than the Mﬂ.__woﬁnmﬂ
standards given in the text-books, the average volume _uﬁnmobq
784 c.c. This volume was increased considerably in _”vm_n.m&w.
weather. , T

The specific gravity was very much higher, whilst »rn.am_.mmu,_nm"
point did not differ very much from that found in Europe, thus the
osmotic pressure was not very much gher. T

A striking difference was noticed in the quantity of sodium
chloride excreted in the urine, which was very low, and nrm.m.E.w% do B
accounted for by the large loss of water in the sweat which carries
with it this salt. It is calculated that a man doing manual laboir
in the tropics must lose several grams of .sodium chloride per- daj
Ewo_.umr mum.,mr_..:. ~which would H.nm&:\ account for the deficienc
the urine. - ’ .. ‘.>

The .ﬁonmw nitrogen showed a lower figure than that found. in
Europe, which cannot be accounted for by loss of nitrogen from
skin, since it is'shown that this can onl
day :nmnn..,ﬁogﬂnnm_.nnEmennm. S ;

‘These results differ from those obtained by Eijkman and‘oth -

amount to I or 2 grams:
y r2gr per:

observers in_other parts of the ﬁovmow.

~An examination. of the wrine for albumin of ﬁmwwolmHuo

al 28, which was more marked: in men thani in womi
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BY

MEIDICAL INSPECTOR, GOVERNMINT OF FORMOSA v

In the W\mﬂmzwo District of eastern Eorrhosa there is endemic.in
certain En\.hw._ﬁw an ¢xanthematous fever
; to it in {go8 by its prevalence among %rn police engaged in building
. guard-fines es ggainst the savage Batpan tribe of the Mokkui <m.=3~

Hencd the disease goes by the namg of * Batran or Mokkui fever,” an
-, .15 also called * Horin fever,’ as i frequently affects peopls. s& entt
the virgin forests w&oEEm the' village of Horin. - h._:::wn of recen
years the fever has appear among inlander*® _EE_NSE in:the
Yoshino, .ﬂo«oam mw«.wmv a wba other Emimcobm ‘where ]

During :Hn m__EBnn nmb.%m_ml 0m 1914 mmw:ﬁn th
_Ean_.m of mmm







