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TH5 NATUSS OF CHIORINE COMBINATION IN URINS

ﬂsabargfl’ states that Berliosz aaa'zeyin@xs‘a’, and
other French writers found chlorine present in urine partly in
axgaﬁia sombinetion. later iﬁ#@&%ig&texafa**3 denied this,
3&&wgazt§n‘53 obtained results indieating that 0.04 to 0.8 gm,
v‘af argaai@ shlorine is exoreted dsily in the urine; the mexi-
“ maﬁ found amaaﬂ%éé to shout 10 per sent of the total chlorine
', exeretion, snd wes independent of the emount of sedium ohloride
in the dlet =nd the temperature of the individusl. We have
" been unable to find any more recent work dealing with the poe-

sible presence of orgenic ehlorine in urine. - |
Baumgsrten's method sonsisted in treating urine «d th
sodium nitrite snd Fuming nitrie seld ({to reduce ohlorates),

 edding exgens of sllver nilrate and Tiltering in dsvkness, and,
after yemovel of exsess silver, gonosntrating to one-third, sgein
filtering, and heating the filtrate in & retort with concen-
trated nitric end swlfurio soids fres from ohloride. The ais- |
tillate wga~$@1iaa$e§';a & dilute silver nitrate solution, and |

#llvexr ohloride was ?zﬁéi@ita%ﬁa in this corresponding to bhe

amounts of ohlorine indloeted above. This chlorine was gon-
sidersd to be in organie sombinatien. |
N #a have vrepested Baumgarien's prosedure with com-
 pletely negative resnlts. |




bt A

Chlorstes snd porchlorstes do not appear to ooour
normally in nriné, and when sdministered are exereted in the
urine unchanged ana»almaat quantitatively within 45'&&&:3“5?
We have cbnﬁirméa the absense of echlorine-oxy-scids from normel
urine by the following yrmaedﬁre. ,

The halide content of 20 co. of urine was precipitated
a8 silver chloride in the presence of nitris acid, the precipi-
tate was dpliacted on 8 ﬁéaah crusible, washed with distilled

water, snd dried st 100° 0. to constant weight. Another 20 s,

‘af urine wes treated with nitrite and foming nltric seid,
allowsd to atand for some hours, and then the halide gontent es-
timated as jnat doserided. The results indicate that ohlorine

oxy-seids ean be conaldersd as absont from normal urine (7able I)

PABTE I

o Chlorids-chlorine in 100 se. Chlorime snd oxy-
Bubgect Yo, Brine seid ohilorine in
s e " - 100 sa. urine

- gm. . gme
1e  0.7838 0.7857
0,7637 | 0.7848

2. 0.6226 -  0.6285
0.6280 o 0.6225

8. 05646  0.5649
046650 | 0.5658




e have made & csreful oomparieon of ths ohloride

(halide) content and the total ahlorine [hslogen) content of

urihe. The halide in 20 co. of urine was estimated as usual.

The total halogen was estimated by evaporeting 20 ce. of urime

with 10 gm. of solid sodium hydroxide, hesting the fused mise

with sdditions of very emall gusntities of yatasa&nﬁ nitrate

mn%il,a;l organic matler was oxidized, dissolving in water, end

estinmating the hslide &8 silver chleride as ususl. The re-

sulte are given in Table II.
The slightly greater differences with the pathologi-

eal urines were probably dus to 4ifflcultly filterable organized

matter, retained in the Goooh erneible but destroyed during

fusion. The alose agresment indicstes the absence of organio

| shlorine,

Bubjlest No.

mBLE_ 1D

ghioride-chlorine
Gondition  im 100 ¢a. urine

Total ehlorine inm

200 ca, urine

E.
' @w

B

Hormal 31,0838 gm,
1@@335
1.0831

o | Qpﬁgﬁv
0,6216
u ‘ 0.89383
0.9358

St 0.9451
9@9@4?

.
1.0834
1.0831
1.0834

0.6235
0.6232

0.9368
D888

0.9449
0.9444




m&m .
PABLE IT ({Cont’d)

L | Chloride-chlorine Totael chlorine in
Subjeet Mo, Condition im 100 se, urins ...A00 oo, urine

6, Taberenls: 0.3054 gm. o 9}5@2& gm.
0.5041 : 03087

7. "  0.4876 | 04867
| 0.4880 0.4864

© @, » | 0.4480 ( Q.4474 A ﬁ
004477 0.4476 ]

Ya "o 0.3670 o 3.583Y

i ‘_' # A fresh sample

All onr figures are for Balogens snd hslides [estimsted
a8 ghiloride). Ag vndary rormsl @eaaitiéna only treoes of bro-
,ai&sa-an& iaé;ﬁﬁé ﬁfﬁ present in urine, the raaultsiaaa be gon;

- pidered in terms of chlorine and ghl@riﬁa; |

wa‘gmﬁeiaéa‘thaﬁ 1& the shasnoe of chlorate or simi-

lay maﬁiﬁ&%&@m-éhlarin@ safurs in urins as ohloride only; or=-

ganic ohlorine and shlorine oxy-acids are asbasent.
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15 EFFLCTs OF IEAUITION HPOE THE ADHAE
@?ﬁ@?ﬁ@%ﬁ;ﬂ& e

Big, BUDiES

This investipetion was undertaken as & pesult of the
important discovery made by %@&avﬁisaﬁ £31) thet iﬁ §i§$€ﬁ§
inanition gives pise to & r@wa?%ﬁgzﬁ enlsygement of the
adrensl glasds, He later showed tuad this hypevivophy a;ﬁﬁ
takes plsee in gulnes pigs. 1 heve ?%@@ﬁ%%ﬁ'ﬁﬁﬁ@??i@@ﬁ*ﬁ
experiment upon pigeons and heve slso carried out g&ﬁiiﬂ%
expeviments upon veis and dogsh and om able o %ﬁ@fﬁw@.his
ﬁ%ﬁ%?%&%i%ﬁ% . After » peviod of inonition there ie alweys
& distinet hypertvophy of the sdrensl bodles, The %%@&i%ﬂ
of wmy exporiments further indicate that duving the %&?&y
atages of insnition of vats and dogs there iz an iﬁ@?@%ﬁ&,
in the sdrenin content whilst during the later siages sheve

is = mavked diminution in the advenin @aﬁ%ﬁﬁﬁgofﬂﬁﬁé?aﬁd“

| Alithough the

enpdinnl objeect in this iﬁ?ﬁﬁ%igﬂ%i@% wWES
to detevmine the effeet of inanition upun %&@ &ﬁ?@ﬁﬁi bodies
I also took ihe cprertunity to investigste the effeect of

{menition wpon some of the other importent organs.

The aﬁidﬁlﬁ were killed by prolonged mﬁw%&iﬁ@%iﬁ Qﬁﬁ@?
ghioroform, the %if‘%?ﬁﬁt OPZans wore ﬁiaﬁﬁiﬁﬁ @ab ﬁ“?@iﬁil&
1 immedistely trsneferred to a gless contal Bev ii*%ﬁé

gith & ground gloss siepper, The containers and ow @ﬁﬁ were
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weighed to the fhurth plade én a chemical balééﬁsiah@,
vthe weighﬁ.fﬁuaéihyAdifferenc&f. Ehe w&ighta»&£,$§éjs%ga§&
were then c¢alculated as the g&r@a&%&g& of the total body
weight, .I# succeeded in confirming fully HeCarvisons?
vabsarva@i@ns with reference to the adrenals in pigéﬂﬁﬁ,

B (?ablea I.A I,BJ i ﬁaV@aaiae shown that the adrenals af
&ega and rats which were subjected to starvation alse
hyper%rayhy.(%abl&s_zﬁ, 2B, S&W,BEJ

The next pari of my investigation was to determine
whether it is the c%ﬁ&x or the chromaphil tissue that
hypertrophies during inanition, The first method X‘emykye&
to determine whethey or not an increase in ehremayﬂi&-
tigsue had occurred was'the physiolegical ﬁeatf, k

An adrenal was taken from & normal dog snd one f%a&

a starved dog. Both were weighed and an extract of each
made, Saline solution was then added to each in proportion
to its weighit, The reiati?E~str&ngihs of the two eﬂtraeta»

- were thén compafred by iﬁtravaﬁaus injection of egqual
guantities into a'aag,/?hﬁ serrespoadiﬂg §iae of §}aaé
pressure 1m§ic&ting the velative str@ngthﬁ of the adpenin
content of the glands, 3

Thﬁ»abav@‘yhysiezegieakdtestf was carried out #itﬁ
the glands of two inanition dogs - one of these wog sﬁarﬁed?
for fourteen days and thé ather-far-tﬁirty dgys.

The results of these twe tests showed that-the a&i@éi

x




e

content of the gland, Injection af gss g

o :
W
whick was starved fa? fourteen: dﬁys there iﬁ & éistin&t
increase in the &ér@ﬁiﬂ aanten@ af\the\glaﬁé and thus

of tﬂe chramaphil ti@&ue. fhis re&ulk-_

shown in traeig

I. where it is evident that the zm&ecﬁ&ﬁﬁ”@f 2ce of thk
inanition extract produced a gra&%@% xxse‘ai blood pressure
than did 4c¢c of the normal. &x%raet 1 fixed ahﬁ stainaﬁ
the other aéreﬁal with ngrg@?,ggﬁ cat se&za& sen%&e&s
with the freezzﬁg &xc?ﬁiﬁmﬁ and campaﬁraé\§h§§ with’ these
of & normal gland, A marked xncr@age in thé ahremaphil
tissue was evident, .

In the case of the animai starve@\far tnarﬁy dayg the

ﬁyhyaialﬁgieal ‘test? indicated s ﬁeﬂﬁease xﬁ thﬁ adrenin

thaﬂ an aqm&l volume of the narma$~eyt?aafw‘faczﬁ& 2}
Fom the aba?e two tests I @analu&ed %haﬁ éuxﬁng the
eariy s&agea of iaaﬁitiﬁn tha am@uﬁ% af a&ramayhxl tissue

and %hns the: amount of aﬁr&ﬁiﬁ h&wa %e&n ﬁistinaﬁly ine
TEA L

area&eé in the gland Wh&?ﬁ&ﬁ iﬁ th& 1aﬁ@@ stag@a af inaniﬂiaﬁ
a reduction in the aérﬁnin &@naeﬁt is appafbnt

Since the adrenﬂis as B whﬁle imerea%§ in weibh% aﬁﬁ
the medulia, which.is that p&r% of the ggand whlch ﬂ@ntaiﬂs
the adrenin is greaﬁly r&éuaad after praiamged inanxtiaﬁ
it is obvious thai the carﬁieal tissu@ magt have 1ne?ea&a&
in weight, This cereiuslaﬂ is 1den$1@al t@ that ahtaiwed

‘“\~

by He¢Carrison (2}, N

Since all chromaphil bissue is nat restrﬁaﬁéd $o the

medulla of the adrenal I siso 3nvestig&ta& ﬁhﬁ effect of
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| @hs eanelaﬁign, that ﬁaxing the esrly stages

- of iaamitian %h&zﬁ ia an in@rea@e ia the %maant of sdrenin

in the sdremal baﬂias ani tha% éurimg ths laﬁar gtages
the smount of a&ranin is gzaakly raau@aé was furthex
aarrabarateé by a aariaa af acﬁnal ah@miaal aatazmia&tiaﬁs

aﬁ th@ aﬁranin aantan% fixa% of narmal g&@ﬂﬁa and then

l af the #1&&&& t&kan fram %h@ $taivaa &ﬂiﬁ&l% - thaa show~

'tng the metual gagn%itat&ve inaxvasa or &@areasa of

adrenin due to inaniti@n, | Xn %ha&@ é%t@imiﬁaﬁi@ﬁﬁ I

nesed the m@thﬁi a&v*s@“ by ?alin Sﬁnamn, ani Denia {3}

*br the a@iivatien ﬁf aérﬂﬁi@ iﬁ adraﬂa1@~
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"'iaanitian apaﬂ %ha abﬁominai e%xsmaphil baﬁy of the dog,

 The ms%heé of pmeeaum I adopted in thie deteymination

wes as follows, Immediately after the anlmal was killed

s sweb moistened with & 3.5% solution of KyOry0, wes lef

;an the ahwnmaphil baay far a @@riea of 12 haurﬁ. The re-

sults indicated in table 4 shew that after a mriaa of

iﬁ&nttigu %hﬁ abﬁemiuai ahr@ﬁaﬁhii body iﬁ markaﬁiy in-

' axaaﬁaa ih &im&ﬁ%ieﬁ% bmﬁ doa& not stain aa deep a brown

88 ﬁaa& %hat af & normal animalt 42a41/6wm»a“~ /a«4»;f144u¢ Aee,
By mathma af pxsaaﬁur@ waa as follows:

‘The weigh&é gia& wag ghgnna mﬁ—ia 8 movtar with purified

sand; %o this 1.5 ee, of a Oo I8, HO1 olution was . added and

 ¥insed into s conioal iiaak with 4.5 ac. of water.  The

asid mixture was then hﬁ&%@ﬁ to boiling @aﬁ 5 ve. of 8

107 solution of ¥a scetate w&s added to praaipitata the ;

prgtﬁ;ngg The smixture wes then filtﬁra& ana the filtr&%a

~ gollscted inte a 100 aa,waaaauxing flask. At the same

- time 1 oe. of & 3%aﬁﬁa£ﬁ’urie aaiﬁ eaiaﬁién was pipetted

- into another 100 08, fiash. o aaah Tlask & e¢. of uvric

- 80ld reagent wee sdded a® well mo 20 co, of stepdard

solium gsyrbonate aalu&i»n,
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Af%et standing for twe. ax'%hrae minutes the %ﬁi&%ﬁﬁﬁﬁ
were diluted to %he Eeec.a. mark, sheken and the @alﬁa?
comparigson made with e Kober colorimeter with the uvie aeid
standard atnl0 mm, |

In this investigation I utilized I7 rats in all,
Bix were used as controls, Five were killed after 2-3 days
starvation, Six were killed after 10=13 days starvation,

Table 5,and 64 give the average pevceniage of
the body weight of the ovgans of the rvats and the adrenin
eontent of the adrenals, |

The results confire those of wy previous ine
vas#igatian namely that during the earldy stages ¢of inanition
there is an increass in the amount of adreazm in tha adrenal
bedies and that during the later siages tha amount of adrenin

is greatﬁly reduced,

| Throughbvlny investigatian 1 kave noticed that the
ﬁhyraiéé as wallvas the adrenals hyperirophy during inanition,

This result has been obtained so ﬁeaét&ntxiy

%ion that i ﬁeetieneé the - thyreids of these 1naniti@ﬂ rats .
I. found that th% ﬁhyraié ealleié substance which is normally
gontained in the.gesialas,was almogst entirely lasgking.
ﬁerfing (4]} found that the avérage gontent of 3
male rata*;a&rEﬁais was 0.224p.¢. adrenin, The figure for
adults was 8,25p.¢. His rate weve of various ages,
K&riyama{ﬁ} used five male and six females which were nearlg
all adult, His percentage of adrenin cantemt ﬁgs;eyzéy.a,
Both the aﬁﬂva resulls were obtained by Folins method, The

averag& pe?ﬁ&ﬁ%&gs of adrenin content of my eﬁnt¥ﬁ1$:is 0.27%,
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10 aacar%ainfwhﬁg her.

the effects of inamition
apon the adrenals were pe&ﬁaﬁenﬁ,ér tem@ararﬁ I starved Tweo
vats for a period of twelve &ayﬁ and then restoved thenm | ]
to theid normal weight, % found that there was no hypeﬂ’t‘?epbg
and that the adrenin content of %he giaads was normal, |
Piscussion:

| The chief theories of modern $imes in regards
to the function of the adrenal. glandsapply only o the
ehromaphil tissue . 1%;%as'b&emgsu@p&s&é‘$haﬁ aﬁx&miﬁ
is eeﬁtnnneusly being gaured out snd axerexsgg a tonic
influence upon the sympath&tiaally iﬁnérvated arga&s and
tissues and so helps in the maintenance of the normal blood
pressure{6), A more rvecent view is that thﬁ secretion of
adpenin is only of service in certain phyai@légiaal em-
ergencies,(7) & later 1nv$stigaﬁat{8) fnrmulateﬁ the
the theory thei thyreid and adremal boaiaﬁxﬁarm part

of mechanism for the chemiscal heat regul&tieﬁ
and that the coriical adremal and ahr@m&philhxisguﬁ both
take part in this fanﬁtional aeti?xty.yﬁcaa?ﬁiaamé r@cent
éisﬁavefy already veferved to. damanstréteé thkt the adrenals

have & metabolic fuﬁatian in the body.

The qaestiun now remains, ta be aﬂﬂﬁ@ﬁﬂd ,\Eew
do the aérenals cantr@l the matabelism af thb ba&y é&xing
starvaticn?an& “4hy should there béhggﬁncreaéw# ‘and th&n an
decrease in the adrenin centent of the a&ranals af a atarx@ng
aninaly’

Te answer the first question lgtﬁus eﬁngi&arr




the

| | -7-
§§§ya§§§en of adgenin , It hss a marked influence upon

the éaiihre of the blood vessels, If Ic,c, of a s

. 10000 solution af thisg suhstan@é;iézingeezea inte the

blicod stream there is amarked ﬁanéﬁri@%ién of. efgthe % |
a?ierioles with the excagtieﬁ of those of the brainm thslungsﬁ-fi
ea?anary~¢irﬁulat;an and the aérenalglanés thems&lves.
When this substaence is liberated in the bloed stream the:
artrial pressure rises and the bloed’ which ?;; b éegardeﬁ

as the metabolic messenger is driven at &’mﬁakQQQEﬁﬁ&yw )
dnd t‘husmgreater Quantity :

pace through: any part ofi the. hady in whieh the yessels

are maintefned in the normally dilated ca@ditiagar where

there are ne vaso-motornerves as in the vessels of the
the fun _ - _ o : .
brain ané thencoronary circulation, It is therefore not sup-

prising that we find an increased amount ﬁf’ééweﬁin~an&

inanition ,fhe obvious purpese being to mainta&n the metabel&am

and thus the function of the most vital argang in the amimal
the funps
economy namely ihe hraza anéSthe heavt. it is on aceeun% of. this

- defenaive meﬁhaniam that. we find practically na lass of suhs~

the Jungs
tance in the h&ar?ﬂanégthe brain during. star%&&ian, Thus the

adrenals follow Wiegert's @rinczple of hypertrmpbyféue to indsen
eressed function which is thrown upon them in times of
stress as during inanition,

To answer the second question as ta Why %here
should be€a§ increase and then a decrease in the a&reniﬁ .
content of the adrenals of & starving animal leit us briefly

censider metabolism during starvation,
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} ﬁuring the fira& one or two daygthe sagﬁ@hy&rata
weaegwe which is present. ahief;y &8 glycogen in the muaele

and liver: of. the body is eemsumad. Elliot.and Cramer hava
shown tha% an increased: dis%harge @f adrenin in a n&ﬁmal &nimal.‘
causes hyperglyeaamia and glyeeauraa due to the fést that thel
aérsnin liberated pasaeﬁ.te the. 1iver and muscle and causes a
rapid mebilizatdon of the stored up glycogen, It is obvious

that during the eariey stages of inanitiaﬂ the meané’édopted

| by the bedy to mobilize i%s glycogen is by a hyperseeretian ef
adrenin. A greater amount of adrenin than is necessary for ne»mai“
metabaliam is thus poured out during 1nani@ianQ This explaina f
the imcreanein the adrenin content af ﬁhe adreﬁals &uring the
early stages of inanition, During the later peried of atarVatian
when the food reserve has been eemsumed we find that the adrenin‘

content is very much diminished, Thiadiminuiien may be explainad

in one of two ways either the adrenin isvdiéchaﬁggd&asiaaoa as
it is formed, or-the body is so impa{?ished byfatarvaﬁi@a
ghat theasubstanaas neceasary for %he;yreduetiéniaf ad§énin

are lacking,
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Submaxillary plends 0,342

Table I. Comparison of Weights éf prgans of Formal and
Inanition ¥hite Rais
S T ey
_ __2-3 deys 10-1£ days
MW Penanles ﬂ@lm Pemalog Males Pemsles
{3) {3) () {3) {4) {e)
Aversge total w&ight 207 gm. 176.5 gn (212 gn 210 gm 264 gm 247 gn.
' {189 a= 198 g:a 172 gm 164 gn
C Brelm - - - - ~ = 0.925% 0.887%  0.916% 0.875% 0,968% 0,900%
Tungs - -~ - - ~ - 0.896 0.812 DeB58 0,588 0.602 0,687
Heart = - = = = =  0.476 0.508  0.470 0,491 0.556 0.508
Spleem - ~ = = =  0.199  0.285  0.189 0.201 0.170 0,189
Adrensls - - - -  0.01670 0.0170  0,0188 0,0180 0.0565 0.060
Thprolds - - - -  0.,0152 0,0158  0.0160 0.0L78 0.480 0.428
LiVEr = = = = = = B.68  Ba76 5.00 4.947 3.071 5.10
Testes ~ - - - - 1,863 - 1.228 - 1.028 -
Overies - - - - - - 0.087 - 0.085 - = 0,023
Kidneys - - - - -  0.830  0.845 823 0.829 0.833
0.522  0.324 0,309 0.260 0,267




Pable II. Adrenin Content and Adrensl Welght sompared with

Body Welght, in Hormsl and Insnition Rate

B . ¥Weight Walght i _
Period of before when Welght of Adrenin con~
Bo. starvation alerxvetion kililed Adrensnls tent of adrensls

4

- - 200.0 gm, 0.0320 gm. 0,093 mg.
- - 2095 0.0365 0,086
. - B13.5 10,0346 0,094

- - 169 .0 0.0304 0,092

- - 185.0 0.0296 " 0.088

- - 175 0.0287  0.094 mg.,mesn
69 hours 201.5 gm. 180.0 0.0848 0.138 0:0%4 me.
70 2225 198.0 0.0%68 0.141
67 186.0  178.5 0.0339 0.134
10 72 £42,0 230.5 0.0438 0,143
11 65 208,0 187.0 0.0844 0.1£8 mg., mean
12 10 deys  241.0 165.0  0.,0924 o.ss " "B
1 1 £80.0 192,5 0.1094 0.030
14 10 866.0  176.0 0.0995  0.027
18 10 270.0 154.5 0.0870 0,623
16 12 £68.6 176.5 0.,1086  0.040

¢ 17 18 £26,0 151,56 0,0899 0.031 mg., mean
- , | 0.052 mg,

o)

v @ 2 e o




Table I A. Pable showing Perosntage of Body Welght of
Organs of Wormal Plgeons |

No. (1) {m) () 4 (5} (&) (7T

Sex ? ¥ ¥ ¥ 4 M M Aver~
age

Weight - 312 gm 417.5 437.8 307.3  384.7 432.9 398.7 ‘2

Phyroids - .031% .o24d  Losed  .ozed  .o23¢ (0234 ,028% .02B

Liver - B.48b 1.68 £.540 EZ.24 1.981  £.14 1.865 2.006

Spleen -~ LOBL L2 088 018 L0864 L0588 L0068 L04)
Kidneys - .874 519 24 619 W671 LBl 1.108 .732
Penaress - 474 L1898 S48 LE31 - 356 275 L340 JBR%

Heart ~ 1,483 1.392 1.389  1.177  1.89 1,13 1,38 1.3

Testicles- - 415 L0838 - - JE78  LESB 408
ovaries - 581 - - JA04 o217 - - .£81

adrenale- L0108 0074 .01l  .O015 L0061 . 0100 .0056 .0090




Table I A. Pable Zhowing Percentage of Body welght

of Organs of Bormal Doge

No. (1y  (2)  )zy  (4)  (8) (&) (7} %fsa (9) () (1) (12} (18) (14) (1) (6i
Sex ¥ Yy e M M ¥ ' iy ¥ ? ¥ ? P 7 P F

Wolght - 1440 kg. 8.5 kg 14.5 kg 6.5 kg 12.26 kglO kg 16.5 kg Mkg 19.5 K 15,58 18K 115K 15,65k 12,5 & 18.5K 15,08 16 K.

Heazt - 0.785¢4 0.,7477 0,651¢ 1.104 0.857 0.707%1 0.7213% jiﬁﬁﬂmnﬁ m%ﬁ%&%ﬁ“&m%@mmﬁ.m%mﬁm@%'mn%ﬁf 0.604%

. Panoress - 0. 175 0.814 0,325 0,888 0.297 0,209 §4§§5 - ﬁj;ﬁé@" @;ﬁg@  ““* §;5§§ 0,812 @,zgé' 0,108 0.187 0.8702

Liver - 2,547 3.8%9 5,85 5.90 2,68 5,036 . 6,829 BT8R 2982 446 BT 4.862  2.86 4,285 1.1 £.981

G.0108 0.036 0.080 0,037 0.017  0.032

Thyzolds - 0,047 0.085 0.020 0,087 0.0846 0,026 0.04846 0,017

Mremals « 0,013 0,014 0,019 0,019 0.0135 0,0145 0,019 9.018 - 0.0124 0,0166 0,081 0.085 0,088 0.019 0.018

Thymas - - 0.062 0,045 0,081 0.061 (0,044 0,08¢ 0,088 . 0,089 0,088 0,0853 0,117 0.0708 0.049 0,105 0,051 0.087 |
vaubggxiéiaxy 0,086 0,093 0,119 0.28 0,098 04089 0.101 éiéég 0,118 0.08995 0,152 0.083 ~0.085 0.1014 0,088 0,097
© parotid Glands- 0.075 0,060 0,088 0,079 0,071 0.063 0.0787 - 0,085 0.108 0.0712 0,088

0,085 0,09 0,017 0,081

$abé§ﬁg§axr 0.0125 0,025 0,054 0,025 0.017 0,011 0,044 0,088 0,085 0.,0289 0.018 0,088 0,083 . 0,080 0.018 0.084
Qlands - o . | » b _ | #

 giddeys - 0s449  0.730 0,770  0.710 0442 0.488 0.4634 0,686 0,304 0.4477 0,703 0.684 0.370 0,476 0,405 . 0,399

overtes - -~ = = = === ek - 0,022 0.085 0,018 0,017 0,013 0,020

Pestioles - 0,100 0,081 0,083 0.179 0,077 0.127 0,116 | 0,169 0,083 0.0836 - = - - “ - | -

Epidldymes - 0.041 0.010 . 0,018 0.048 0,088 0.08) 0,043 10,0341 0.014 0,024 - - - - - - .

 Spleen - | 04805 0.223 O0.177 0.49  0.20 0,208 0,819 0,512 0,162 0.1845 O0.815 0,196 0,168 0.213 0,180 0.147 0,088




Table Zhowing Percentage of Rody welght

of Organs of Neormal Jogs

Kg. 8.5 kg 14,5 kg

354 0,747

5

7

L7

L3

2

6

5

25

9

9

bl

J2

(2)
u

0.214

3.3829

0.083

| 0.014

0,049

0.098

@&§§@

0,085

3;?%@‘

0.081

0,010 .

)&}
¥

0.681%

’@;@35'

5.83
0.020
0,081
0,119
0,088

yﬁiﬁ%&

0,790

0,083

0,018

0177

{4)
'

(5)
M

(6)
¥

(7)
H

6.6 kg 12.26 kgld kg  16.5 kg

1397
0.262
.90

0,087
0,019
0,061
0.28

égeva

0,085

0e710

0,042

0449

0.857
0.207
2,68
0,026
0.0138

<§¢ﬁ%§?

0,098

04017
0.448
0,077
0.028

Q.20

0.7074
{}s@s |
5,086
@,{aﬁs |
0,0185

0,084

0,089

04083
0,011

04488

0.127

0,081

_@gﬁﬁﬁ,

Qi?ﬁ&i%

04404
6.889

0.04246

0,019
@;@55' B

0,101

0.0787

0,044

0.4634

{9)
M

0,840
2,988
0,083

0.082

04118
- 0,108

. §.088

048594

@‘@55,

0.014

0,182

(10}
¥

| 0.887% 0.748% 0.9588% 0.768%

0.1858
486
0.0198
0.0124
00853
0:08995

0.0718

0,0859

04477
39@83§
0,024

0.1845

(11)
-

{12}
-

0,812

,'4,$$3;

0040

0,081

0.0708

0,083

(13)
7

0491224 0.7214

@yﬁ&é‘
%¢§$. k
0.08%

0.085

§#§§§Q

" 0,088

%&§§3 
§§§§§5'

0.870

- 0.018

(14)
B

0.8214% 0.69¢

@ﬁiﬁgg‘

.iagﬁﬁ

(15)
F

kg 19.5 K. 16,6k 18 K 11,5 B 15.5:F 12,5 ¥ 18.5K  15.0X

0.187

1.62

0,017
0,019
0,058

ﬂi§§¥v

@?@;%

0,408 .

0,018

0,032

~$¢§§Q

(16)
7

0.7125%
0.2792 |

2,931 o

04018
0,087

0.087 .

0,081

0,024

@;5§§f5

16 k.

(17) .
B

ou6841

0,086

0,083

%&@i&&-

0488

{18)
B

- 9.8 K
0.7342h

6.045

- 0,039

' O %‘:3&9

@49&@
@s}?i
@.Q&&v
0.028
@5569
0,028

-

Average %
v,‘?;?asg_ B
0,238
 5.056

0,088

0.0LY

0.084

o 0.109

- G.068 |

0.587
§Q§§§5f

Q;@%? v 

0.028

Oa ggﬁ



Pable III A.

~ Teble s&awiﬁg.?aéeaﬂ%age of Body Welight of

organe of N¥ormsl Rate

Ho. {1}
Sex T
Weight -  120.9 gm.

Breim -  1.106%
Lungs ~ e.éswge%
Heart - 0.5288%
Splaaa - 0.18887
Adrensls - Q;Qgﬁlﬁﬁ
&Qarq;ﬁa-n' 0.08185%
Liver - 'g;aaaﬁ
Testioles - 1.2154
Ovaries -

- Eidneys - 0.72367

Submaxill- 0.3304%
arion

(2} {8} (4) (B) )8} (M)  (8)
M ¥ ¥ ¥ ¥ ¥ ¥
180.6 £11.8 190.0 157.8 155,83 163.5 137.0

Avey
age

0.8654 0.7998 0.8690 0,8584 O.B815 0.7821 1.086 0.91]
0a4104 0.B037 D.5088 0.4825 0.,42135 0.,4881 0,6876 0.4M

04250 0.,4398 0,468 0.4015 0.4521 0.4938 0.4763 0.47

0.E008 0,184E 0.1879 0,2130 0.1898 00,8132 0.E718 5;29} |

2.01612 01515 01056 01491 .01721 .01821 .02698 0L
0.01167 .01515 01421 01651 01931 .01231 .01048 0L
4.567% 6.524 4.419 é,?é®- 5.528 6.285 5.941 5.2
14081 1.994 1.2161 l.841 1.521 1.721 - 1.58
- - - - - - 0.05438 .05
0.9682 1,124 0.6608 0,8969 0,992 0,5743 0,8592 0.91 ;

0.2830 0.2837 0.3228 0.3100 0,8915 0.3214 0.2745 0.2




Qﬁgaﬁ%»af Inanition Plgeons

Pable I B. Table showing Percentage of Body Telght of

ga"
Sex
Weight -

ﬁaf&al

 After In-1B5.0 gm
sgnition

Thyrolds - 0.04108%

Liver «
8pleen ~
Eldneys -

Paneress ~

Beart -

Pesticlesn-
Ovaries -~

Brain -

Adrenals «

0f In.
anition

(1)

SB7.8 g

'ﬁtggak

DO8886

1,044
0.4148
£.514

D.02608

1.183

G«02082

0.0801

(2) (3) (&) (5
u T 7

5787 85748  BB0,1 359 46
E60.5 £67.3  256.3 25945

0.08818 0.02937 0.08818 0.06714

DRSS FJS11 2.1071 1.B3R)

D.,0885%4  0,08907 0,08206 0.08185
D.4687 0.,8B51  0,7621  0.B587
0,1764  0,1999  0.2978 0.2411

1,540 1.278  1.8391  1.4580

0.1527  0.08776 - -
- - 0.2637  0.2767

0.8038 0.7960 0.895% 0.7743

0.61863 0.02110 Q.02B58 0.02396

0.01076 0,01488 0.0178 0,01730

0.04512
1.8523

{3‘* i}g’i%é%

040494

0.2149

1.288]

0.8824

0.81281

0.0894EF

0.02880

10,0416
2,378

0.0300

0.686
0.857
1.548
0.0885

0.2646

- 0.880

0.0259

0.017




Fable i*vﬁo Table showing Perasentage of Body welght of

/Eﬁﬁniﬁism Dogs

¥o. (1) (2)  (3) (4)
Sex | ? ? H ‘P Aveiage %
1 Heart. ~ 0.714%  0.938% 0.5254 O.808¢ 0.876%
| pencress - 0,176  0.171  0.204  0.268  0.202
Liver ~ ,ﬂ.,_ 6,217 5.67 B.37 3,887 3,404
Thyroide - - 0e087 0.088 0,029 04085 0. 038
Adrenals - 0.0274 0,034  0.0249 0.088  0.0811
Thymus - 0,018  0.020  0.026  0.018 0.080
Submaxillery glsnde- 0.108 0,134 0,166 0,118 D.138
Parotid Glends - 0.048 0,021 0.0457  0.041 0.088
| Sublingusl Glands - 0,018  0,0195 0,026 0,024 0,081
Eldneys - 0.491  0.607  0,6081  0.57 .92
Ovaries - 0.013  0.0188 - 0,013 0.014
Testicles - . . 0.149 . 0.149
Epldidymen - - - T8 - 0,020
Spleen - . 0.295  0.292  0.260 0,227 0.271
Weight %efﬁxé - -
“8tarvation 13 K. 15.5E 1T K. 9.75 X
Welght after : ' | 4
Starvation 11 K, 10.EBE 18 K. 7.00 R

Bumber of daye , -
Starved 20 20 20 14




Table III B. Table showing Persentage of Body Weight of
h ¢rgens of Inanition Rats

{7-10 Days)
No. | (1) (2) (3) (4) ()
Sex ¥ ¥ M M M aver
B | Aver
Velght - _ | |
~ Normal -~ = 231.5 gm. 345.0 gm 254.0 gm 280,56 gm 150.0 gm
After Iman- 152,65  E35.0  168.8 = 200.0  110.0
S ition L |
Brain - o a.068 o791 1.0062  0.910F 0,939%
(  Tungs - 0.407 0.415 0,446 0,436 0,418 0.42¢
Heert- 0,447  0.487  0.508  0.609  0.787  0.566
Spleen - 0.118 0,165  0.141 0,179 0,186 0,160
 Adrenals - 0.046 0,057 0,062 0,074  0.046 0,086
Tayrolds -  0.087  0.0806 0,044  0.088  0.0208 0,054
Liver = . 2,86 2452 B.536 2,618  5.186  2.71
Testicles - 0.9247  0.9226 1,067  1.175 - 1.022
Ovaries - - - . - 0.421  0.421
Kidneys - 0.807 ~  0.7015 0,929 0.984 0.824  0.869

Submexillaries - 0,213 D.838 0.258 0.198 0.2281 0.860




Hoe

Table IV.

8ize of Chromsphil Bodiee in
.~ Hormel Dogs

Sex

1.
B
B
4.
B
7

8.

9.
- 10,

i

y
7

Hale
Male
Hale
Hele
Hale
Male
Mnle
Female

Female {fab)

Fennle

Pamele

FPemale

weight  Size of Chromsphil Bodies

12.8 Z.
1“ £
14.5 K.
¢ X
16 L
1E2.85Z.

"k
B4.56 K.
15, 2BX.
11,752,
8 %

34 mi by 1.5 mm,
1.7 mm by 1.9 mm.
56 mm by 1.5 mm.
41 mm by B mm.

85 mm by 2.5 mm,
36 mm by £ mm.

42 ma by & ma.
S8 mm by 1.5 mm
3% mm by 1.5 mm.
40 mm by £ mm,

28 mm by 1.86 mm.
0 mm by 1.2 mm,

| g&m@ggmim animal welghed 12 kg. Its

ghromephil body measured BO ma. long by £.B mm. wide.
It 4id not stain quite as darkly ss d4ld the

othere.




I11.

The Aotion of Various Anions on the Prog's

Heart and Musole-nerve Preparations

Thie smerxies of experiments wass sarried sut

with the object of eseerteining the relative physiclogiosl
actions of the Anlome Fluoride, Chlaride, Bromide, Iodide,
Icdate, Nltrate, and Chlorate, éﬁ@n exoized frogs' hearts

and musele-nexrve pseparations at éifﬁareaﬁ ﬁaaparﬁ%ureﬁ
and in 4ifferent eonsentrstions. '

I saxried out thirtesn experimants im all.
In the firet uy resnlts were sontaminated by silicstes

S

but the next twelve were suseessful. In each exzperiment
sxcept the iaet I utlliszed 36 froge 2nd in ths lest I |
used 144 frogs. ]
| I prepared sslutions of the 3adiom snlte
of thess aniéﬂs as iﬁéiaaﬁaﬁ in Table ¥ - 511 heing modi-
fiestions of the Rinzer sslution except the one eouteining
the gaﬁi which 18 1%self the Ringer selution.

TABLE. ]
FaCl BSolution {Ringer's 3olutien) FaBr Solution

Hall - 7.5 grame HaBr =~ 18.2 grams
y &sﬁﬁ@gnn 'a.a # (Zhe FeBr xeplsces the
Rl - 0,078 ¥aCl of the Rimpex's
Catly - Q.18 ¥ aa;aﬁiaﬁ}
Glvcose ~ 1.0 ¢
HoO to 1000 c.0.




| B
NaI solution NaIO, solution
Nal - 19.23 grams  Halfg - 26.0 grams
{Nal ré@iaess the Na@l fxaza§ roplaces the Xall

of Rincer's solution) aifﬁiﬁgsrﬁs splution)

RaNay solutlon HaC1oy solutlon
Balivg ~ 10.9 grams RaClog ~ 12,88 grams

{Ba%0y repleces the Hall (BaClog replaces the ¥sCl

of Ringer's spglution) of Ringer's solntion

Bo? malntion

He® - ' .88 grame
[Ba® replscen the Eafil

of Girgorte solution)

 The Chemlcals used erve ss follows .
FaCl - Kshlbsum - parest "sur analyse”
gmga - " T e ow
201 - w " " ™
@ﬁglg - ) ] w o
$lugose ~ Merk - pure
e ~ w Us S PFe
ﬁ&; . # L S sc'.
‘%&f{@g - o "
gﬁgl%, " # ow 9
Halog - " 7 % 0
Hap - B Iw L B




-G
It will be noticed that the quantities af.
the salts gabatitazaa-fax ¥a0l in the Ringer gplution are
direatly proportional %o their molecnlsy weights, thus
snsuring the same numbsy of ione, volume for volume, as in
the Ringsr solution snd thus keeping the new solutions
izotonlec with the frog tissues,

T welghed the frogs nsed, and safter pith-

ing dissectend out the hesrts snid muscle-nerve graﬁsxa%i@na.ﬂ

I lsbellsd and immersed them in the 4ifferent solutions as
indiasted in the racnyds of the experiments.

I found, a8 well be seen from the yesulte,
that tempeorsture had a very merked sffeat upoun the suxvival
period of the preperations, s that 1t wse necesgery te
contrive s means of maintaining e eenetant temperature
for s lengthy pericd. Trofessoy Cameron's suggestion of
weing rancing weter oversame this Alffisulty md in all
my ¢xporimenits the %ﬁ&@éﬂ&%ﬁ@% pever varied more than 1% ¢.
over a veried of ten days. The lszge rsnge of tempera=
tures=at whish the different @xgaxiﬁﬂgﬁa ware earried out,
wers obisined by watehing ths temperaturs of iz running
water Tor simost s yesar and qsrrying sut each experi ment |
at the desived temparaiugre. A

In %aﬁ gourse of my work, I found that the
moot afficient method of prepering sz musele-nerve prepara-

$tion is am follova: .




. :

The frog is §1%§aﬁ, the skin divided about
the abdomen snd removed with the aid of s hook. IThe ﬁxag
is then teken by the feet, & palr of bluntly paia%aé
soissors introduced between both gastroonemii museles and
the tibio-fibulae. The latter ere snipped at thelr
proximal ends snd then the acaleanesl tendens srs out.  The
seiatic nerve which sapplies saah gestroenemiue, is then
&éaiaﬁaﬁ, 2 tag tied to ite proximsl snd and the fa&ax
divided at ite distsl extremity, By the above methed two
mnusele nerve preggxaﬁianﬁ nay be isolated within 2 minute
and & half, The heart of each frog is alme labelled end
ﬂ;g;eiaaég .
. During the ocourse of ssch experiment the
tine of survivsl of esoh musele-nerve preparation end
heart was recorded from time %o time and ths rsmulte
tabulated.

o tent whether s heart was still alive,
I toushed it with the slesatrode of an industeorium; £
it failed to aontraed, thenm I took 1% 28 4sad,

' ¥ith the amussls-nerve prepearations there -
%28 both the serve and the mnsele snbstance o coneider,
I alaso nsed Foradis silmulation heve gﬁﬁ.fﬁaﬁ@ thet in-
variably the nerve died before the musele snbstance.

A1l the aclntions nsed have the samle
namber of long per uwnlt volume. Phe difforent percvent-

sgoe of solutiom of the different snions used, are mede




o loe
up by msing the Ringer MaeCl solution for dilutions
Por exzample 100 a@a; of & B% selutien of ¥al would con~
tain B 6.6. of the original Nal solution (Zable 1) and
98 cs0, of the original HeCl solution. This method of
ﬁysggriﬁg the @@xaaatéga gointions is meaéesaxy to mafntain
8 conetant number of lons in the solution s¢ that iso~
%aniaiky’ié not npzet snd the résnits thus comparshls

when 4ifferent strepgihs of the anions are nsad.

Preyious Work xala&a@,ﬁa,t&aﬁarﬁxgwxim@ﬁﬁﬁk

Although there iw an enormous smount of
iitezsture on the effeste oi oalione upeon the skelstan
snd cerdisc museles of BAMA, no work has been doms o
dedormine the relative physlological action of & femily
of snilone (Hslides] vpoun the musales.

theophile Xraus in his peper on "The Hole
of the Srami&e\%al%& on the rhythmienily contraeting
&rgﬁmaﬂvlgﬁmr. of Pharmavol. and Expt, Therap. Qot. 1819)
found that s Bromide Ringer-locke solution is sdequate
tn maintain %ky%kaﬁ?%%ﬁQ n & perfused iselated mammalian
heart as long s time se a similar ohloride sodution.

My axyerviments on frogs’ &@axﬁg'hgva shown
that the Bromide Rluge: solution is nob as efflclent ee
the Chieride eslution as far as thoe éawvival pariod is

goncerned, [(See "Survival-toncentration™ surves).

1 kave plotted the following surves from the

date of the experiments.




-
1. Survival-tempersture gurves of hearts snd musole-

nerve preparstions., I used the original pruparations of
the anions (Tsble I) and és&yare& the time of survival of
the prepsrations with the zise of temperature,

Corelusion: (1) The survivel garie& of

toth. the hearts and the musele-nerve preparations in
all the selutione ineyeases with decreass in temper-

atura,

2+ Suryivsl-songentzntion curves. [Thoss curves show

the parlod ~f farvivel of $he heaurte spnd nungle-nezve
yr&yayaﬁiané in AifParent conseniretions of the seme anion
and alse sompars the poriod of survival of these organs

in the 4iffarens &ﬁi@ﬁlgﬁiﬁﬁiﬁﬁﬁyﬁf the saae @éﬂ@@ﬂ%r&%i@n.

Donedusion: (1) Comparing the survival

- pariecds of the hsarts and musele-neryve preparations
Lz the 2ifferent anion sointlons of the same uhrerg th
T find that the ourvival pexicd iz grestest =i th

shlorids, losst with Zluorlde znd ranges in docreasing

tlms iilmite with bromide, shlorate, nitzate, icdide,

and ledate in the crder memtioned, Henes, expressed

in toxiclity we have the fellowing orders- P {mpet
toxle) IOy I EOg CY0g Br ©C1 {lesst toxie)
{8ee conclusion (3)) ;. ,. 9
l%}a.ﬁaximg the survival periods
obtained with the originasl Fefll snlution as the
waximum, it is foupd that the %1&&~§$'$ﬁ$$1va1 of




wF -
both the hearte and the muscle-perve preparstioms in
e2ch snlon solution, ineresses as the NsCl content in-
ereases. | |
| {3) 1In comolusion (1) I stated that with
refa: ence %o %@xiéiﬁy that 105 I Eﬁ@. This
relation bebwsen these three enione is enly Yrve shove
ecortnin concenizations of the anione I ond I0g. Ino
the cere of the Isdide, it remsins more toxic than the
ﬁitr&%a solution above iha 7 4 sensentration of mHal
but belew that concentrstion the ¥itrate solution is
mare toxis thar the Jodlds molution. In the cese of
the Todete, it remeins more %oxic than the Bitrate
asintion above ifﬁ te 1/104, but below that sonsentra-
$ion the ¥itrate solutlon is acrse %ézié than the | '

Iadnte anlntion.

Ehytbhmicel ¥ibriilatiop of ¥uscle

It woz noticed reguisxly, whan a muigle-
aaé?a vresaration was put into the origloal Iodlde ey
Plueride solubisn, thst 1t began ﬁ@-@a&tf%ﬁ% thythmioally.
Ts test whather this effoot was ﬁiraetiy
upon the musols ﬁa&gﬁﬁﬁaé ar wron the nervs, sursare was
added, In the sace of the Iodide solution the sontractions
) wers sbolished but met o in the ease of the Fluoride

solation.




Conglusion: , .
In the ovass of the Iodide soluticn the
?1brillati@n ie dus to an sffect by the solutlon upon
the nerve; 4in the sese of the fluoride solution the

effsat 18 direetly upon the musols subsiance,




Experiment IT

Zemp, 8° ¢, I. 1007 pacl Medium

- Pime of Survivel in Hours,

Male Wi, v Hesrt  H.Muscle Teiuznle LisNorve \Lnﬂerva
1« 45 gm, 49,15 172,20 193.15 170,17  170.52
g, 48.8 ge. 5O, 167,17 169.87 168,38 153.3@
5. 5o.B gme  BE.30  161.25 168,13  168.67  162.32
4. 40 gm. B85 17l.z2 171,28 169.82 170,47
B, 47.5 gm. 46, 170,28 171,01 15%;17f 170.07
6o 'éa vgm. 53.45 ;ﬁﬁ;3ﬂ 160,35 165,06 168,31
7. 58 gn. 57,21 | 178,46 171,05 171,51 169 .47
ﬁ@ﬁ# : BEL.EQ | 153;34 166,586
Max. 57,21 | 172.46 | 171,51
| ‘
win. a9, 167417 162.22
‘ﬁimit of errox 109 4 - &g
bl




Experiment TIT

Pemp. 8Y (. II. HaBr Medium

Pime of “urvival in Hours

m&la , Wh. Heart F.uunsels - E.ﬁn&&le ReVerve Lellerve
le €3  gm,  BB.85 182,48 123,10 121.50  128.87
2. 45  gm.  BE2.47  121.50 182040 120.45  181.40
3.  49.5 gm. 32, 1£1.12 125,26 120,12 128.40
4. 46 gm5 B2.80  188.5E 1@3.59 ,1&1.5@ 122,32
B. 60 | gn. 38, 128,85 123,88 188,46 188,87
6. E5 gm.  30.26 12205 | 122, 120.52  120.55
7. 82 gm. BEJ5E 125;80 123, 122.85 '121.55

Mean 8217 182,08 181,46

¥ex. 83,85 | 185,55 igs.aé

Min. 30,26 1£1.50 120.58
Timit of error 6% L4 1%




Experiment II

Tem ,:'o g9 e .

WE.

III,  Nal Medium

Bime of Svwrvivsel in Hours

Limit of erroxr

B e T

£0%

&%

Yale - ~ Heart vﬁgﬁmﬂeié "ijuaela , ﬁ.ﬁﬁrvev Lellexve
1. 45 gm. 8,05 45,55  45.25 44,35 43.43
2. 54  gm. 7.45 46,20 48, | 44,45 44.30
B. 47 gm, 7,45 44,3 44,45 43,16 43,01
4. 59.5 gm. 7.30  45.52 45.55  44.36 44.50
Bs B0 gm. 7.80 48.30 45,55 45,35 44,80

6. 40.5 gm. B 46,25 45,55 45,58 45,20
7. §2 am. BT 4535 45,07 44,30 44,18

Mean 7.36 45,40 44.24

Hax, 8.05 45.&5'_ 45,382

Hin, 7.50 44,30 48,07

24

|




\ '?'&mjp. 8° g, IVe  NaClOz Medium
Zime @:ﬁ"’ﬁnwwal in Heors
Mole ’%’t. Heart T.¥uegle  T.Muscle E. Yerve  T.Nerve
1. 48 g 1745 TL37 71.40 © 70.16 70,58
2. 45 gm.  17.30 73,30 ?4¢43; 78,80  73.27
8., 53 gm. l;v;g? 7140 70,45 70.45 70,08
4 42 e 1680 . TBS0. 7458 71,42 71.10
e B, 58 gm  18.10 76020 74450 75.45 75

6. 51 gn. 16,50  70.50  71.25 70,07 71.40

| 7. 62  gm.  17.15 - 72,35 72.26 1.2 78,

‘1: gean  17.17 73.30 71436

; Mex, 18.10  sia0 , 73,27

} min, 16450 70.46 70,07
Timit ef'vem*a‘x | 5% 54 | B 4




Experiment II
‘5 Temp. 8° ¢, V. Kelog %adiu@
i’im« of Survival in Hours
Male Ht. Hesyt R.Muscle T.Yuscle %@.;ﬁej‘rvg ) ,§.§arva
1, 40 gm. 14,36 62,36 61.55  61.35  60.35
2, B3.5 gm, 16,20  63.52 62.20 62,23 62,04
5. 48  gm. la.zl 64,45 64.26 63.85 65,39
4, .&s,s gm. 14,02 61,10 60.66 60,85 60,05
g 5, 47.5 gm. 15,40  62.42 63, 62,10 62.05
6. 45.5 gmn. 16, 61. 61.47 60.12 60,47
7. B0. gm. 16,80 64,15 61,08 65425 60,80
Meen 15.@9- 62,32 61,44
Max. 16.20 6415 62,25
Min, 14,02 60.55 60,35
! Timlt of error 74 34 14

i




Experiment IT

Pemp. 8° C. VI, NaF Medium
Time of Survivael in ﬁaéra
Male  Wt. Heart TE.Muscle a.gaséle E.Hexrve L.gérVQ
1. 6 gm 10 1,25 1.20 1. 1.02
2“  4 gé. 9. 1.87 1;@a» 1,12 57
B, 53.5 gm. 1l 1.29 1.40 1.08 1.20
4 39 gm. 8. 1.25 1.5 188 o5
5. 4% gm 6. 1.36 1,17 .46 1.
6. 42.5 gm. 11, 1.25 1.15 1,02 1.04
7. 47 gm. 7. 1,30 120 1,08 .57
| ﬁaan 8. 1.26 3..3.5’
¥ax. 11. 1,40 1,20
Min, 7, .56 BT
Iimit of error 204 20% 20%




. Bxperiment III.

Temp, 5° éf I :;aa%'ﬁacl Medium - 507 Dpii.
Time of Survival in Houre

Mele Wt . Heart ﬁ»%ﬁmal& Lelussle TR.Hexrve LslNarve
1. 49.5 gn.  47.46 170,36  172.86 166,42 171.10
2, B7 gm;, 45.60 170,  170.50 168,35  169.35
B. 64 gm.  46.45 173,50 172,52 172. 171.45
4. 63 »gm, 48.25 169,10  167.45 167.85 166,55
5., 60 gn.  47.45  170.30  170.40 -'169.12 169,35
6. éa gn. 46,80 176, . 178.85 178, 178.587

Moan eé‘;a 171,55 iéa,aa

Mex. 48,26 175. 173,

Min. - 45,50 167,45 166,55
timit of error B 2,54 1.75%




Bxperiment III

Temp, 8° ¢,

. HaGl, BOY HeBr Medium

Tinit of exrorx

11 507
Zime of &nrvivallin Houxs
¥ale Wt. Haaxt E.Husole | T Muscle ﬁ.ﬂar@e- T.lerve
1. 43 gm. 86,50  148. 143 .40 141.58 142,47
Bo 48.5 gm. 35,50  140.45 141.58 139,40 1&9.éz'
;sﬁ 49 gm.  B34.35  143.48 142,10 142,08 140,45
4, B4 gm. 36,582 | 142,48 143, 141,87 1@3a)
5. 47 gm. 34,18 188,37 141. 1%&.3@ 139 .35
6. 45 em 35 142,10 141 140,40 189.33
Hean 35,30 148428 141.10
 Mex. 36,62 145,456 14&,@#
Hin. 84.35 189 .87 136,26




Experiment 171

Pemp. B° C,

Male Wﬁ&_

111, 507 Eacl. B0O%Z Hal Medium

Time of Survival in Houzs

Heart

Eo.lery

e  Le.Nexrve

1, ﬁ% am,
Bs 44.5 pm.
3. BT gm.
4, B0 gm.
6. 61 gm.
6. %ﬁ- tgm.

(i Hean

f ﬁaxf'

¥in.

Limit of errox

11.B%

11.30

12.08
18,17

18.80

E.guscle  T.Huecle

64,02

64qél '

"51;%5_

63,87
60,86

§8.58

@3.49
63.48
61.10
| 63.40
61.86

64.37

68,38

63,48

60,38

62,45

60,15

6l.25

61,45
aéﬁéa
60.12

- 62.28
61,13

63.

z:5w5£.55

| 64.41

80,55

»

81.50

| §B.48

80,15 -




Ezporiment 111

Temp. 5‘" G

Iv. 504 NaCl 50% ¥aClOzMedium

Pime of Survivel in Hours

2,64

Male _ Wt. aaart‘ H.Muscle  Y.Nuscle H.Nerve LeHerve
1, 46 gam.  20.287  80.36 80435 79,36 79,35
B. 43 gm.  20.30  Bl.47 82,10 80,40  B1.05
3. ’45. gz, 21, 82.50 82.40 81.50 81.51
4. 49.5 gn.  £1.30  80.82  80.37 AT .88
B. 58 gm.  £1.48 79,08 81,10 78.87 79447
6. 48 gm.  20.37 81,07 81. 79,30,  79.27
Mean 20.58 81.09 80,06
 Hax. 21,46 8250 81,57
Min, 20,87 79,02 78487
it of errox 2.65%




Experiment ITI

- Pemp, 8° G,

Hals W,

Hear$

Vo

50% NeCl 50% MeNOz; Medium

Time of Survivel in Hours

RsMuscle T.Muscle R.Nerve T.Hexve

1. B2 gm.

2. &Q' £n.

3. 49 gm.

4, 47.5 gm.
B. 48 gm.

6, 40 giha

. Hean
Haxe
¥in.

Limit of errox

19,87
18.30
17.50

18.287

5.

17.8%

69 .45 71.10

68,37

67.08

65.48

&@ogﬁ

. 67,80

68.

69.08

- 68.37

69,18

68,55

68.50

87,50

66.

84,40

66.42

- 66,58

89.27
87,50
67,40
67.47
68,15

B7.,40

18.13
19.27

17.87

5%

65,89
73.10
65.42

a2

. 67,18

69426

64,40

34




Experiment IIT

Pemp. B° C.

60% Macl 50fNaF Medium

VIs

| ?img_af,ﬁurvi#g; in Hours

Timit of ezvox

25%

Hale i,ﬁt. Heprt  H.Muecle T.Musols E.Herve TL.Nerve
1. 40 gme  1.40 4,45 4.45 4.10 4,07
2. 425 gm. 156 5,40 540 .47 5,05
3. 40 gm. 1.16 5. £.13 4,80 4.46
4. 41 gm. 1.0 4,30 5,08 4.10 4.42
Be - sefl gn. 1,20 5,37 Bol? 5.10 5,07
6, 62 kgm.A 1438 606 6,17 5.50  5.57
Mean 1.29 5.20 4,50
Hax, 1.55 8,17 5.50
Min, 1.10 4.45 2.07




Experiment IV

¥als

W,

Pime

100% NaCl Medium

of Surviv

R.¥nsol

el in Hours

i

264 D1l

1,

Be

I 4.
Bo

6.

B

46

B2

Bl

50

45

43

Kean

Hax.

Hin.

-85,

gn.,

gm,

g
ER.

£Ms

Timlt of exrox

Hoart

44.38

- 48,87

44,456

43.52

46,07

44,386

e Leuusole

168,40 162.40

166,08

lés.32

168,08

167.07

169.55

165,07
168.30
168,05
167.28

169,

ﬁ«ﬁexvsf' Lelierve
161,17  161.46
164.40  163.20
166,58 i&e.ﬁﬁ
166.42 165,08
164,565 165,30

167.82  167.02

44 .54

46,07

43,58

54

166,04
168 .56
168.40

1%

165.
167,22

161.17




Experiment IV
\ . |
Pemp. 5° C., | II. 759 NaCl 25% NaBr Medium
Time of Survival in Hours
Mals &% Hesrt R.Musele T.Mascle XR.Xerve L.Hexve
1. 48 gm. $9,4a 14§;¢a 149,16 147.36  146.50
2. 46 gm. . B0.56 161,17 151,20 146.35 160,08
B, 42,5 gm. 9. 1&@}3? 144,10 - 142,10 141,12
3 Ky 0 gn.  38.30  148.45 149,128 147.63 147,
5. 47 gu 36 160488 149.47 148447  147.55
6. 39 gn. 39,17 149,47  148.30 148.  146.45
tf ;  Mean 49,04 | '1&@,91 146,54
MaXe B9.42 181,20 | 15@,%'
Min. s, 144,10 141.12
nimit of errow - 1g | 34 : &%




Experiment IV

) ) g°

Temp. 5° C. © III.  78% Naol 267 Mal Medium

b
4

Time of Suyvivel in Hours

- Hale W%, _HBeart E.iusele T.Musole R.Nerve _Lellexve
1. 52 gm. 15,50 72,37 7. 72.08 72440 *
2.. 50 gm.  1B.25 71.58 71.05 70,47 69.42 |
3. 42 gm.  14.48 - 69.42 68.55 f&a;aﬂ 67.08
5 4, 40.5 gmn.  16.30 70,47 70,50 69.35 69.02

B. 47 gm.  14.37 69,02 69.10  67.35 67,37

6. 48 gm, 18,16 60.12 67.47 66.47 . 66,38

Mean 15,06 70,30 69

¢
{

Max. . 16.50 71.58 72440

‘Min. 14.37 67.47 66.32

Limit of error - 44 | 2% 3.5%




 Bxperiment IV

a& :
Tempe 5° ¢, IV, 756% MeCl 25% EaCloz Medium

Time of Survivel 1o Hours

'Haia W, Heart E.ﬁm%@;a_ L.iuscle ‘ﬁtﬂwxwe ﬁﬁgmrvﬁ
1. 80 gm. 24,40 68.50 87,40 m.év 86,32
2. E0 gm. 5.e7 82,47 8B4 §1.40 8:%.%-5
3., 41 gm. 24,58 86.42 86,02 8447  83.35
@Q 55 gm.  25.47  88.28 89,47 | 86.40 87.30
5. 57.5 gm 24,47 87,40  88.02 86,02 85,56

6. 46 gm. 23,30  BA4.55 85,07 83,10 83,52

Wean  £4.32 86.49 85.06
Max, 85,27 89,47 87,30

Win, 23,30 82.47 | ym.@

Iimit of erroyx 44 8% B8




Experiment IV

89

fenp. B° C.

Male

V.

76% NaCl 2B% NaNOs Medium

Heart

Pime of Survivel in Hours

H.Muscle

L«jfuscle

Eslerve

1e

£e

i &».

e

Be

8o

40

8

43,

Be

na

40

Heoan
Hax.

¥ine.

ﬁﬁ*

X,

g,

Llmit of exrrorx

28,

23,87
20,48

80,48

E8.5B

19.48

73,37
242
71,16
78.40
72

70.8%

T8.42

73,18

?l;%ﬁ

73

- 71.10

7147

72.20
.
69.22
va.éa
70.30

69 48

Lellerve
7Y.48
71 .50

69,40

71.40

T70.82

21.26

B3.87

72.19

73.40

T0.87

70,39

72,02

69,88




Experiment v

. Bo
?@mpg 5O Ca

Male Wh.

Y1,

76% Nacl 257 NaF Medium

Pime of Survivsl in Hours

_Heart

7

Fi.Musale

LiMusale

R.Horve

Lsﬁ@??ﬁ'

1.' 44 ga.

8. 44 gm,
:3, 46  gm,
4. 48 gm.
b B2 [gm‘

&. 41.5 gm.
Hean
Hax,

ﬁiﬂy

Limit of eryoy

.20
4,36

£.40

3.87

2.48

8,35

V.42

7,88

730

7.00

6.30

6.42

747

730
7.458

8B.BE

6420

- 6.80

6,35
6.28
B.42

6.17

B .55

6,18

6. 25
6.45
7,25
7

5 440

6.50

3.28
4.35

£.40

B50%

6,65
8.22

6,20

33-1/3%

6.26

T+BB

5.60

18%




Ezxperiment V

’z’ﬂm@: 5@ Ge.

Male.

Lime of fuvrvival ip Hours

Ha NOz Medium

8 T.Harve

Whe Heart T.Muscle TL.Hosels  E.Nerv

1.  42.5 gm. 18,40 60,22 61.25 52,40 60.32
2. 42 gm. 12,585 58,42 57.60 57.55 56,40
B 42,5 gm. 14,15 61,80 60.45 60.15 59 .47
4. 80 gg. 18,57 6035 61, 59,45 59,20
Bo 47 gm.  14.37  BO.AY 59,17 B8.65  B8.2T
6. 43 gm. 12,45 61.40 60.12 60,10 B9 .30

‘Mean 13,41 é0;1$  59 .15

Max, 14,37 61.50 60,32

#in. 12.45 57.50 5640




Ezperiment V

@@mp,‘ﬁﬁ Ce

¥allop Melium

Time of Survival in Houre

¥ Muscle

¥nle AT | Heart %.ﬁﬁ%clﬁ’ Rellerve Tellerve
1. 48  gm. igaﬁg | 75 o B5 78 B8 74,50 74430
2. 43;5 gme 19,10 78482 78408 77.10 77.80
Bs B8 gm 19.28 P6.45 76,05 75,57 T4 .45
4, '53‘ e 18,11 74,40 75,81 75,18 74,80
£, 62 gm, 18.48 77.45 B4R 76. 7E.28
6. 47 gm. 20, 75,86 5.08 74,32 ?3,@5"

Kean 19.80 76,21 78,10

Max. £0. 78.38 N7 .20

Hin, 23‘11 76,35 75,18




Bxperiment VI

Tﬁmpc 15"3"156 Co

Time of Survival in Hours

. Hall Medlum

iale %t._ Heart R.Wusole T.Masele R.Yerve L.}Jerve
1. 45 gm, B.15  48.32 48.32 48.10 48,10
2. 56 gm. 3,07  4T.30 ° 48.22 47, 47.38
. BO.5 gu. 3,30  4B.3B 48.87 48,08 47,48
4 B5 gm. .50 48,58 4F .52 48,50 47,42

Hean 3420 48.20 47.85

%a#. 3,30 1%8.53 45 o EO

Hine 3,07 47.50 47,

1% 2%

imit of sryor




Experiment VI

Penmp. 150-18° ¢,

Halr Madlium

®ime of Survival in fgours

Haaxrd

E.¥uscle Ledurcle

Helerve L.Barve

1. 50 g,
2. 45  pgm.
S 45 R

&y 55 &?me

Hean
Ming

Iimlt of errox

2,18

410

54,40
34,20
54,88

3487

5.
5,
B5.

34,55

B4, 54440
34,10 54,10
54430 54,15

d4. 18 84,80

s

34,50

3Ba

B34 .80

34,18
#4.530
B4,

1%




Experiment ¥I

Pampo iﬁa~lﬁ§ G , Na X Hodium

Pime of Durvival in lours

Leloyrvy

¥ale W, Heart R.Muscle  L.llusole  R.lerve

1. 40 gm. 46 10,50 10.47 10.15
2. 45 gm. 82, 10.45 11.00 - 10.88

Sa &5 gm. BE 10,80 1057 10.%6

€. 38 gm. B2 11285 ©11.10 10,458

10,18
10.38
10,17

10,50

¥esn B0 min. 10,50 10,886

Max. 58 11.88 | 10,48

Ming &5 1080 ’ 18,18

Tialt of srver ad g




Experiment VI |

Gemp, 15°=16° (,

ﬁ&ﬂl@g

Hed iﬁdﬁl

@im&kmf Survivel in Hours

%alé W, ‘ﬁaaxt E,Musols T.Mugele R.Nerve E;ﬁarvé
1. 88  gm, .42 14,30 14.30 14, 14,10
- Be . 39 gm, 142 14,50 14.58 14,15 14415
3. 42 gm. 1.50 14016 14,25 12,30 14,10
4, 4B pm. 1.35 14,30 14440 15.@? 14.10
.‘ﬁﬁan 1*§£ 14,48 l%.@ﬁ
HOXs 1,50 14.55 14.15
Min. 1.354 14,18 1@?&@
1imit of srrox a2 2% 2%




~ e

Experiment VI

Tomp., 15%-16° .

M@z Medinm

Time of Survivel in Hours

eMduBole

Lellusals

Helloyve

 Lelleyve

B

&

Tdait of error

¥oun

HMnr,

%ﬁi b & 3

18,10

18,50

18,80

18,10

18,20

18.38

18.10

17.82
18440
18.10

18,00

16440
l&.gﬁ
18,10

&4

18.20

18.40

16.10




Experiment VI

£s

Temp, 18°-189

Naw

Hedium

?ima=afy%arvi?al in Hours

Hale fit,  Hesrt ,E.%maalg LeMusele H.ferve L.Herve
1.  B9.5 am, 9 min 4% %g%‘ 31 894
£, ,
2. 4B.B gm. 8% a7 g% &3 B4d
B, 50.6 gn.- 8 B2 6.8 28 B8
&, éﬁ g, 8% s1 35 28 33

¥esn 45 win 34 BL.B

e 9 5 55 T

Hin, 8 31 28

Limit of eivor

174




Experiment VI

Temp. 25° 0,

Pime of Burvival in Houzs

¥aGl ga&iumv«

1007

Kule  ¥%. Heuxt | R.Mugole L.Musele R.Nerve ,vg*ﬁerve
L.  B2.5 gm. 2,85  B.15 8.10 8.05 7,50
2. 40 gm. 5,20 8.0 812 7,40 8402
3, 44 gm. £+30 7,55 8.05 7428 7.50
4, 50 gm. 2,10 8,08 8426 7450 8.05
5. 44  gm. £.30 8.0F 7,60 7,86 7,25
6. 47 am, 2.88 7.48 7440 | 7.10 7.10

Moan 2,50 5,00 745

Max. 2455 8.26 8,05

win, 2,10 7,40 710
Liglt of exror 44 B 107




Experiment VI
!\
TonD e 28° g, HalBr Hadium
Pime of Survival in Hours |
¥ale Tha Hesrt HeMusele  L.Mussle  B.Xerve  T,Nerve
1. 42 gm. 1.4ﬁ. 7.08 705 64580 8445
Be 30 gme . 1.40 6450 7400 6.85 6436
y . 37 em. 1,45 6450 7405 5420 6450
?7 s 4. 45 gm. .42 6.40 6445 6,15 6410
f; B. 52 gm.  1.45  6.5% 700 6415 6,30
| 6. 47 gme 1.3 6.55 6.55 6,20 & 15
- Mesn 1.42 6,45 6.25
Hax. 1448 7.05 6.50
Wine . 1435 6450 - 6.10
Timit of Mm? 5l 4% 5’%}
x

i
i




Bxperiment VIX

Tlome of SBurvivael iv Hours

He 7

Medl

[3 )

Beart

fﬁ [ :g“: A ie

Teliuzale

e

Heyrve

&

4.

8.

6,

Timit of srror

 Mean

¥axe

Hine

gni.
ga.
gw‘
am.

8%

4 .08

S48

324

L (¥ )
5#&»@%

5,52

3,50
3,48

Bedb

e
&

[eX]
it -4

3.B2

b .56

3.4%

TLe iy VR
5. 25
3,87
3480
3;25
3440

5,30

B8 min
47

106

Z+41

4 0B




‘Experiment VII

Y

?@“n“ £5° ﬁ;*;; | ‘e C1 0p Medium
Time of Survivel in Howrs

%éig Ht. ’&aar%,b E,%ugg;@ TeMuscle Hellerve T.lerve
1. 39,5 gm. 1,18 éfﬁﬁ 4o 28 4.10 4, 0B
£, B35 gm. -i.aa 4,35 4.87 ‘4;5@  4.15
8, 40 g% 1;05 4,52 4,45 4.25 4,30

} !

4. 44.5 gm. 1,50 430 4.87 4,05 4.10
51& 38 gme 1&10 ‘i&gg é;}”{) 55‘6@ ] ‘ 5. ﬁ&

6. 87 g 1.50 4,10 4,30 3.52 4,17

¥san 1,20 4,30 430
Mam, 1.39 4. 53 ‘4«,2&'%
| Min, 1,06 4,10 C B.50

Timit of eryor 109 5% _ 5%




Exyarimmg% Vit

Temp. 28° ¢,

Pime of Survival in Hours

Ha N0z HMedium

Mrle  Wi. ﬁe&xt_f'ﬁvﬁagala %-%&aﬁla Eollexve TL.Herve
1. 44  gm. 1.56 6,00 4.45 4.30 4.25
2, .az.ﬁ gm, 1.50 4.50 4.40 4,25 4,26
3. 5?‘5 EM. 1.45 4‘55 4,85 4,45 4.25
4. 37 gm. 2,00 5400 4,56 .4§&ﬁ 4.25
B, 47.5 ga. 1e45 4.45 : @.45 4,80 4,28
6. BZ gm. 1,55 4,45 5.10. 4.25 4.45
Hean W50 4.50 C4.32
aag«- 2.00 5,00 420
- Min. 1.45 4,40 4,20
Limit of error 204 3% 3%_
A = R




Bzperiment VII

Pemp, 286° C. §a P Medium

Timo of Burvival in Hours

"ﬁala, LT Hesrt R.Muscle TL.¥usole H.Herve TI.Herve

1. 42.5 gm. 7 min 24 min 24 19 21

ao 39.58 £ & 28 19 33:&5

. 1o
o

3. 55 gm. 7 265 g5 £1 22
) &, 45 gm. 7.5 26 26 o5 N 5

5., 58 gm. b 22 27 19 28,5

1 6. 47 gn. 8 2 2 87 26

¥esn. ?'min : g6 min B8 min
1» - Max. 8 29 | g7

| Wine & ' 22 ~ 1%

1  Timit of exrox  1/7 | 1/8 1/4




Experiment VILI

124 - Temp, B° C. Na Cl Hedinm 1007,

Pime of Survivel in Hours

Wals _ Wt. Hesxt F.Musgle $,@aac1@ L DBeBerve Qaﬂéxve
1, 48.5 gn. 540D 222,45  282.45 819;26 aza;zs
| 2,@ 47. . ga. 655,45 811}15 £11.16 £02.16 202410
8. 53 gm, 57.40  218.20 219,20 -~ 208,10 206,10

4. 4B gm.  B8.26 220.45 220,50 210,45  £10.45

Mean ~ B6.42 218,30 212,52
Hex. 58.25 280,50 2104458
Min, 54.00 . 211.15 - 202416

Timit of exvor 4% ' 8% | 4%

Note «Thle game wmedium was uscd a8 control for Experimenta

Y¥IIY snd 1%




Experiment VIIT

Temp, ﬁﬁ Cs

124 Ne Br 884 ¥a Cl Medium

Pime of Survivael in Hours

Male vEé@xt. R.%&mmle‘ TiaMusule _%gﬂaxva _ @»ﬁer%a
le B4.5 gm. 46,35  194.45 194,15 185.15 186.10
2. 48 gm, 46,50 194,10 194,15 ' 184.80  184.35
s 48 gm, 45,15 199,45 191,15 188,15 183,80
4. 37.5 gm. 43.45  194.40 191,58 185,15 182.45

#tean 45,20 193.00 164,26

Hax. 46,35 194.45 186,10

uin. 43,45 191,15 182,45
Timit of errex 4% 1% 1%




Experiment VIII

Temp. 8° ¢, 124 ¥s I 887 NaCl Mediuvm

Plme of Surviyal in Hours

¥ale ;Wﬁ*~ ' H&mx@ FsMusole a.ﬁaaalé' vﬁ.ﬁgrva‘ Telerve
.1.. 44 gm.  28.16. 12&.1@ 122.20 111,85 111,45
2. B2 gm.  27.50  121.10  1£1.10 111.55. 111.15
B 66 em. £8.45 121,46 18£.80 111,88 111,40

v 4. 85 gm. 27,20 120,45 121,85 132,20  111.25

Mean 20,15 121.50 111.40

Max. . 29,16 183,10 118,80
Min, 27.20 120.45 . 111,15

Limit of eyvor &% a4 2%

e i




Bxperiment VIII

Temp. 8% 0, 124 Ma C1 03 884 ¥e C1 HMedium

) Time of Survivel in Hours

Mole Ws,  Heert R.Musole T.Muscls  E.Berve  TL.Neive
1. 45 gm. 35,00 148,15 145,10  130.40  138.50
2. 47 gm.  52.20 147,50 146,45  138.50 137,40
3. 48 gme 30,00 6D 14T I87.35  187.50

4, B8 gm. 88,38  147.45 146,40  136.60  137.40

Mean BE,B0 147,40 136, B8
| Max. 53,00 149,10 139,40
Min. 52,00 146,45 186 .50

Timit of errar ‘ 8% ' 1% | ' 24




Ezperiment VIIT

%@mﬁorsg Ca

ﬁ&l@ WEe

124 ¥a N0z 884 ¥a Cl Medium

Time of Survival in

Hours

1. &4 E-41e0

Lo B4 g

4. B8 gm.

Hean
Hax,

Min.

Limit of srror

H.Mugele  Lo.Muscle FR.Nerve T.Herve

134..4F 134 .50

156,40 135,00

154,00 134,00

138,35 136.20

185 .85 125,50
184.38  184.55
184,00 184 .80

183.056  125.46

134,35
186.20
134,00

125, 16
126 .45

lﬁﬁ;ﬁﬁ’

14




Experviment YIIT

Temp. B° O.

124 ¥e ¥ 66% Na C1 Medium

Pime of Survivel in Hours

Hole

1.

&

4o

Limit of errorx

B5.5 gnm.

56 £

48 Bl

Hax,

¥in.

Heart  K.Musele  T.fuscle  E.Nerve  T.lerve

12.25 22,45 = 22.45 £0.86 20,00
18,00 21.45  22.36 5025 £0.00
1156 £2.15 21.45  19.85° 19,30

lglﬁg 22:: ‘Qﬁ ggt%ﬁ EQ 45{} 26#66

18,00 22 .40 20.086
iB.285 82,48 £0.25

11.55 21,45 19 .25




Temp. 6% ¢, 8¢ ¥a Br snd 95€ Wa C1 Medium
.ﬁima of Survival in Hours
@alé We. Hesrt R.Musgle ' ﬁa%naaia »ﬁ,%axva ﬁ;ﬁarvﬁ ;
1 46 gm.  BO.40  B00.EH 199.10 190,40  191.10
2. 87 gn.  50.45 200,05 £200.15 192,35 1@@;45
3. 62 gm.  B0.00 197,00 = 202.30 190,45 191,45
| 4o B4.5 g, 51,55} £201.35 - 200.10 191,35  192.35
Moan 50,45 200,05 151.85
Hax, 51,35 202 .30 © 198,86
%in; 59;0& 187,00 190,40
Timit of error 14 14 19

®

¥ote - The eontrol was the same a8 in Experiment VIII.




Experiment IX

Temps 8% 0. B9 ¥a I 957 Me Cl  Melium

Pime of Burvival in Hours,

'%ﬁlé AT Heart E.Muscle Te¥uscle T.lerve LeHurve
1. 8.5 gm.  B2.45 181,86 151.30 122,36 182,00
2. B9  gm.  Bl.1B  130.45 150,62 122,05 121,00

3. 40 -gm.  B32.45  131.35  151.35  121.05 1045

} 4. 45 gn.  Z1.55 120,45 - 131.20 120,40  121.35
Mean 32,10 121,15 121,30
. mgé. 3246 131,36 | ‘ 1%2{35
Min. 5115 150,45 120,40
Timit of erver 5%( | '1% . : i%




Experiment Ix

Pemp. B o,

B% Ne C1 0z 95% Ns C1 _Med tam

Bime of Burvivel in Hours

Hele Wb, Beart Eqﬁaaeie‘_ Tieluscls ﬁfﬁﬁfvﬁ Lelleswe
1. 49.5 gn. 42,05 160.45 161,55 160,55 151.45
ng 49.6 g, 41.00 160,15 161.00  150.08 150}é$
B. 47.2 gm. 41,35 199,55 160.00  149.50 150.40
&, 45 gm.  40.50 160,40 159.45  150.10  151.35

Yean 41.20 160,30 150,40

Moxe 42,05 161.00 151,35

Min. 40,50 159 45 145,50

 Lismit of axra# | 14 14 i%




Experiment IX

Temp. 8% C. 8% ¥s ¥0s 957 Me C1 Wedium

Time of Burvival in Hours

Hele Wt Heart R.Mnscle T.Muscle R.lNerve  L.Merve

1. 45,8 am. 35,45 138,40  139.40 130,40 151,08

Ze B&  gd. 38,30 139,10 140,00 130,80 180.00

‘3., B0 pm. 35,40 140.10 139440 131,16 130.00

4. B9.5 gm. 35,05  140.48 156,46 121,06  130.20

Mean = = B5.80 189 .30 130,50
Max, 25,45 | 140.45 131,08
Min. 3£.00 138,45 130,00

Limit of error 1% : 1% ¢




Bxperiment IT
Temp, 6° 8, BE Ha P 957 Na C1  Medimm
g%sxg_of furvival in Heure.
Mole Wi, Heart Y .Muscle  TL.Muvcle F.Nerve T.lnrve
11 ) 5?-5%520 g‘ﬁ*;‘&(j 49’&9 &9»:’5& 4()&15 ‘%ﬁa‘%g
2. 58 gn. 26,00  49.10  46.50 39.45  40.40
3., 44 gm B4o4b 49,00 48,58 29.50  $98.50
\ ’ - |
41 @5;5 gmn 2‘%:3’50 éi‘?«%g 4¥}t‘5§={) 39:0@ :’5% »{35
ﬁﬁ&n géyﬁ‘@ 40 0B 40,00
Hox, 26,00 49 .35 . 40,40
wine 440 48.40 39.00
Limit of errox 1% 14 , 4




Experiment X

femp. 5° C, 284 ¥e B0z 973% Ne Ol Medium

Pime of Burvival in Hours

‘Hale Ht. Heoart R.Musels Telincgle ﬁtﬁﬁ#?@ Lellsxve
1. 48.5 gm.  37.40  150.45 149,40 140445 140.25
2. &7 ga. BB.55 149.35 149,18 140,00  140.50
B, 58 | gu. 38,00 - 150.45 17,50 140.85  136.40
4. 44 gm.  B8.00  148.50 150,00 188,50  186.05
B, 62 gm. 56,50  149.50 148,50 140,40 188.35
6. &0 »ng 86,45 149,50 149 .45 189,80  159.36
7o  47.5 gm. 37,50  149.45 147,40 140.36 140,30
Nean 87,86 148.25 | 139,45
Mex 58,65 150,45 | 140.40
Hin.  B6.4b 14730 128,06
Timit of error 14 14 g




Expariment X%

Temp, 5% €. 249 Na T 9747 3g €1 Medium

Plme of Survivel in Hours

¥sle Wi, Heart E.Musole L.Musele  R.lorve  Lelerve
1. 60 gn. 42,40 168.40 168,40  160.50 159455
B. 62 pm.  40.55  169.40  169.55  165.35 161,45
3. B57.5 gm., 42345  170.45 168.45 160445 168,40
4, 48 gm. 41,55 169,05 169,50 160,08 159,00
B. 63 gm. 42,10  169.55 168,65  159.45 159.35
6. 60 gm. 42,40  170.36 171,00 160,50 160,86
7, 5&  gn.  42.30 17010 170,80 161,00 161.20

Mean 42.15 1&9;42' 160442

Moz, 42,45 171,00 162,40

Min. 40,55 165.40 | 159,85

timit of error 2% A . 14




Expsriment XI

femp. B® €.  ¥e Iog 10% FaCl 90% Medium

Pime of Survivel ip Hours

Msle e Heart TR.Musele T.Muecle R.¥erve Teferve

1. 48,6 gm. 24,48 93,40 Qa,aa‘ 92,80 98,85
2, 50 gm. 24,30 94,35 94.00 %@*es 94.35
8. 52 gm  £5.00 9550 94.40 | 49%.&@ 5.5
4. 60 gm. 24,10 94,45 95,30 95,56 94.80

ﬁ}k‘o 6.5 gme 24,50 98,45 $4 .50 24,30 93.&&

B, 64 gnm. 84,35  9B.40  98.85 94,40 95,00

Mean 24.20  95.00 | 94,00
Max. 24.45 96435 95.00

Hin. 84100 95440 ~ RE.BB

Iimit of error 14 1% 1%




Expex imﬁt X1

i";‘wrg, 8° ¢,

Ne T0g 54 ®a ¢1 95%

Time of Survival in Hours

_Heart

R.usole

LeMuscle

v%;ﬁaw@

Tederve

1.

e

Be

4e

B

Limit of error

&g £

4% pm.

38 2/,
48 g8,
BE &5@@@0

BO  gm.

Mean
Hax,

¥in,

830,30

31,85

- 30,85

30,15

31.30Q

30,00

120,48
121,20
181,35

121.580

© 121,30

181,86

120.45

T121.50

18) .38

121 .88

121.30

1E1.86

120,30

121,10

181.15

121,08

1£1.10

121,06

120.80
121,10
121,15
121,08
12110

181.08

30.42

Bl.88

30,00

1%

121.50
121,60
180,00

1%

121.10

131 9'3@

119.45




Temp, B° C.  Ha X0y 4% Be C1 964 MNedium

Time of Survivel in Houxs

Hale WY, Hesxt = R.Musele TL.Wuscle R.Hexrve

&n%&f#@

1. 44 gm. 88, 40 158,38 155,886 138,36

2. 40 gm, 84,00  155.80 133,850 135,36

8, 87 gm, 38,15 184,00 133,30 153,10

4. 62 gm. 3,00 133 39 133 .30 183,10
B ;ﬁﬁ . B5.30 135,88 v 138,88 183, OB

6. 6B gm.  B8.00 133,36 133.86 135,386

133,586
183,36
153.10
133,10
133,08

133.88

Mean 33,1 133,45
Hax. 34.00 , 134,40

Min, 38,00 133,00

Timit of error 1% 14

133.288
153.40
132,35

1%




Tenp. 89 C. Ka 10z 3% Ne C1 974 Medium

Time of Burvival in Hours

Hale 'm’ ... Heart %,Muscle L.Musole K.Nerve L.Hexve ;

1. 46 gn. 37,40 144.40 184,40 144,15 144,15
& §§@;¢g@, 37.20  144.35 14436 144,05  144.05

3. 40 gm.  57.20 14608 144,08 143,40 _' 143,40
fo e ”“4§  . B35 10020 144,20 148,45 14345
B, e gm.  B88.15 144,00 144,00 143,35 i&ﬁ,ﬁﬁ

6. 80 gnm, 37.36 143.80 143.50 143,80 , 145.80

Mean 87,30 144.20 14,50
Msx. 87.40 144,40 | " 144.10

¥in, 57,18 © 143,35 143,15

Linif of error 1 1% | 1%




%:&ﬁ ax iment X

Teups B° C.

linle Whe

Ns 10g 2% HaCl 9874 jedium

Heart

PMme of Survival in Hounrs

El.dusel

e L.Mascls

Rikerve

-,Ej_ 1o 44 gm.
| 2, 46 QQ,

8. B¢ gn.
. 6 50 gm.

B. 52 gm.

g"ﬁ ﬁ? g!ag

Mesan
ﬁ&x ®
¢ ¥ine

Timit of errorx

4£.30
48,00
4£.15

42,36

42,40

Qﬁ*ﬁﬂ

168,80
187,35

157,30

- 168,00

187,48

157,36

158.80
~ 1567.36

157.80

1E7.45

187,36

168,00

188.25
157,05
167,00
1$v;§a
157,15

167,00

A&.Earvs
>158.25
15?;65'
15?.§@
15?.%&
167156

156700
i

48,30

. 43,00

42,00

18

187,50
189,00
187,00

e

167.80

158.40

186,40

1%




~ Bzperiment XI

femp. 8° C.- Ne I0g 1% ¥a C1 994 Hediunm

Pime of Survivel in Hours

Mele W%, _ Heart R.Muscle TLeMusele R.Nerve T.Ferve
1. B7.5 gm. 46,40 168,00 168,00  167.40  167.40
2. 50 g 49,25 168.45 16845 168.00 167.00.
3. B2 ghe  4B.26 166,40 168,40 168,10  187.10
4. 46 gm 49,10 168,10  168.10 166,25 167,25
6. B2 gm 49,85 166,00 168,00  166.15 16716

6. 47 gn. 49 ﬁ@@ 168.30 lﬁﬁ »30 167.88 167,25

Mesn 166.38 168,10

Mex. 188,40 j 168,10
Win, 49,10 167,00 167,10

Timit of srrew ¥ 14 | | 1%




Expezriment ZI

%z&p. 59 ¢, | Ha m;:.) }i% 1%@ C:l QQ%Z@M@WM

Pide of Burvival in Houre

Mels Wb Hesxh  E.¥Musele  T.Husele RJierve _m}t%@?w
1. B6.5 en. 437 areo0 179,00  1re.as 178,15
g.. B gm.  94*° 178,25 178.28 178,15 178.15
5. 41 g #37 118.30 176,50 177,38 177.35
4 48 ga. T4 a7e30 178,30 178.00 1 78.00
Ba 48 gm, 337 1*%&3..40 178,40 xw.#@ . 177.40

6. 4B.5igm. §3.4° 178,85 .  178.35 178,00  178.00 .

Hean sA3e 178.45 - 177,45

Hex. SHAT 179,30 178,20

o -3.37 ' :
Hin, d o 178,10 - 177.10

Mnit of erxel.. /¢ 19 - g

?

/




Male

wt,

He 10z 1/10% ¥Na Cl 99-9/10%4 wMedium

Heart

Timo of Buxvival in Hours

FMusaole

@tﬁﬂ%@l@

Egﬁ&f?@

Telerve

1.
2,
8.

4o

5o

6.

Limit of eréax

40 gm.

$8.5 gﬁt‘

42 ¢m

52 £

57  gm.

5O gm,

Hean
Hox.

¥in,

56.45
56,40
56,20
86,45
56445

B840

217,45
£17.30
£17.30
217,45
217.36

817.86

217.45
217,50
217.80

217.45

£17,.85

217.38

2l7.20
B17,00
rﬁl?»aﬁ
217.10
B17.08

£217.30

217,20
£17.00
217,086

£17.10

217,05

£17.30

66,40
56,48

56 .00

14

21745

218,26

217,10

1%

21780

Bl7.80

£16.50

%




Experiment XI

Hole

Temp, 5° ¢,

W,

Heart

Ne I 84 ¥m Cl 957 Medium

Pime of gu%?ival in Houxs

1.

2.
5.
v &,
B

6

46
39
TR
48
47

57

Hesn

}ﬁﬁxr

gn,

g,

gm.

g,

TLimlt of error.

34,00

34,00

34,10

34,10
34.05

84.18

E.Musols TL.Musele R.lsrve

- 130,45

150,20

180,45

130,50
131456

180,80

130.45

130,20

130.45
130,80
181.85

130,80

129,56
180,00
129 .65
130,80

181.15

130.80

Lisflerve
128 .‘5&3
15&.@@
129 .55
150,30
151,16

34,08

84,16

34,00

1%

180,45

- 131,86

130,20

1%

130,85

181,88

129,68

1%

ﬁ




m- ayiment X1

Temp. 5° 0. Ha I 47 Ne ¢1 964 Medinm .

%ima of %arvival,im Hours

¥ale #te  Heart B.Musele ~ L.Musols R.Nerve T.Nexve

1, 47 gm.  88.06  139.56  139.65  139.85  139.25
8. 48 gm. 36,16 140,00 140,00  139.40  139.40

3¢« 48 gm. 38.00  139.55 189,58 139.85 189 .35

A 4. 47 gm B7.26 139,30 139,30  139.10 139,10

B+ BD gm. 8B.086 139.10 139,10.  138.B0 +  138.850

6. 48.5 gm. 36,10  189.56 139,56 139,30 189,00

}

Mesn = 58,00 139,30 | 139,30
Max, 88,16 - 139.65 | 159,40

1’ Min.  87.26 139,00 188,50

Timit of error : 1% g 3-'%




Temp. 5% Co Hs I 3% va cl 974 Medium

Pime of %zzr?i?al in Hours

Mole Wb,  Heart ﬁ.mwla‘ _LsMuscle ﬁ;.z&mx:ige Lelloxve
1. 80 gg, 41.50  163.36  168.35  158.15 153,15
2. 4% gm. 42,00 154.00 154,00  153.40  153.40
8, 8.5 gm. 41,80  153.45  155.45 165.85  158.85
3 v 4. 40 gm. 41,00 183,40 153,40  158.00  158.00
Bo 48 gm. 41,30 153,00 163,00 162,40 . 162,40

6. 62 gm. 41,86 155,30 153,30 163,10 153,10

Mean . 41.30 168, 40 153, 20
Max. 41,50 164,00 158, 40

Hin, 41,00 183,00 152, 40

1imit of errer 1% 1% 14




Experiment XTI

Pemps 6° C. Ne I 2% e C1 984 wedium

Pime of Burvival in Houvxs

Male W%, Heart R.Musocle T.Muscle ENerve T.Nerve -

1. 44 gm.  47.00  188.45  188.45 188,80 188,20
8. 48,5 gm. 46,15 189,00 . 189,00 188.40 180440

3., 38 gm, 46.16 188,35 188,36 186,16 188,15

\ 4, 37 gm, ~ 46.56 188,56 186 .58 188,25  188.25 -
B, 37 gme 47,00 188,40  186.40  188.80  188.20

6. 52 gm.  47.30 168,40 188,40 188,20  186.20

Mean 46,50 186,45 188,20
Max. 47.80 169480 168,40
 uin. 46.15 188,40 188418

'ﬁimiz of errox 14




Experimont XI

Tempe 8% C. e I 1% me ¢1 $9% Medium

Plme of Survivel in Hours

"§§3¢_, W ,ﬁéarﬁH“ B.Musele T.Mosele R.Herve Ln%éz§e
1. 44.5 gu. 52,06 212.30 £18.80  IB.10  BiB0
B. 48 gm. 62,00  £12.20 212,20 212,00 212,00
3. 50 gm. 52,20 212,30  £12.30 212,10 212,10
4. 48 gm,  BE.85  E13,30 213,80 213,10 £13.10
5. 52 gm. 52.50  £12.85  212.85 212,05  212.05

6. 58 gm. B2,50 812,80 218,30 212,10 212,10

Mesn 82,20 212 .35 812410
Mex. 62,80 215,50 . p12.40

Min, . 82,00 212,20 £11.40

Iimit of erroy A 1 | 19




 Experiment XI

Zemp, B° C. , ¥a C]1 Medium 100%

Time of Survival in Hours

Hale Kt  Hesxrt R.Muscle T.Muscle FE.Herve T.Herve

1. 62.6 gm. 58,10 £30,00 229,45 ERB.28 226,35

2. 60 gum. 57.50  288.85 £30.20 287,80 288,35

3. B3 gm. 88, E8 889,38 229 .40 228,30 288,80

A 4. B2 gm.  B7.36 228,80  828.285  287.30  887.36
6. B4 gm. B840  B26.85  288.00 287,80 226,40

6. 46 gnm. 58,38 287,80 = 286.46 £26.40 BE7 .35

. Mesn' B8.16  228.40. . 289,10  287.40  227.50
Mex. 58,50 280,40 220,20 228,40  £28.50
Min, B7.86  £27.10 227,10  £86.00 226,20

Limit of errox 1% 1% ; | 1% 14 1%




Experiment XI

I
Zemp, 8° G, © ¥a NOg Meaium B% Na C1 95%
Eimavaf_éé¥vivaigin Houxs
Mole W, Hesrt E.Eﬁﬂﬁlé LeMusale ﬁeﬁarVQ LeNexrve
1.‘ 45 gm.  38.30  139.35 .139..35 189.20  139.20
2, #a gn,  B7.40 139,00 139,00 136,45  138.45
3. 40 gm. 38,00 140,00 "14@&9 139.40 1::}5.35
b 4. 42,8 gm.  36.00 140,00 140,00 138,85  189.35

Be 43 flde 5?465} 140,00 140.00 139.30 136,30

6. 44 gnm, B7.68 140,00 140,00 139.30 139,80

Mean 38,00 189.45 - 139.28
Mex. 36,80 140,00 189,40
Min, B7.40 139.00 | 139,20

Limit of erver 1% : 1% 14




o

Bxperiment XI

Temp. 8° C.

Heart

‘Fa N0y 4% Na C1 96% Medium

Time of Survival in Hours

8

L.Musele R.Kerve

Lellexrve

1. . 4 smb ]

2. 38 gm.

ﬁb . 68 g';,mu

4. 60 gme

6. 4% £fe

¥ean |
Haxs
‘Min,

TLimit of ervor

49¢15
40,80
40,30

40,40

89,56

40.40

16035
150400
150,00
151,25
150,00

180,86

150,38
'15a.aé
150,00
151,26

160,00

160,26

150,20

149,45

150415

151,15

149,45

150,08

150,20
150,15
14%.@5
151,;ﬁ'
149 .45

160,06

40.80

‘%Qa 15

39 .68

14 |

160,30
181 .88
180,00

1%

160,18

151.16

149.458

1%




m arimsnﬁ XI

Tenp, 8° ¢. Na NOz 5% Ha C1 979 Medium

Pime of Survival in Hours

¥ale lﬁt. Beaxrt TE.Muscle T.Muscle H.Nerve L.Nerve
1. 43 gm.  42.35 160,25 160.25  160.10  160.10
8. 48 gm. 42,00  160.00 1@,@9 169,46  159.45
3. 48 gm.  48.16  160.10 160,10  150.45  159.45
4. 47.5 gm.A 41.30 160,00 160,00  159.40  159.40
6. 55 gm. 42,30 mé,m 160,00 'mg.w  159.40
6. . 80 gm, ‘.43,90 160,00 160,00 156.40  159.40
Mean | 42,10 160.06 159,45
Mex.  42.30 160,25 160,10
Min, 41,30 " 160,00 169,40
Limit of error 14 14 1%
- emam———— -




wx.arimant $I

Temp, 6° o, Ne Oz 2% Na C1 9874 Medium

Zime of Suxyivsl in Hours

Male Wt Hear¥ E,Musole T.Muscle R.Nerve T.Herve

oo

1. 46,56 gn. - 45,86 172,00 172,00 171.40  171.40

2., B0 gm., 43,36 178,10 172,10 171,50 171,50

8., 46 gm.  43.40 171,05 171.08 170,45  170.46

4., 456 gm. 43,30 171.40 171.40 171.80  171.288

Be 62 gm. 43,10 171,05 171,06 170,45  170.45

6. 89 gm.  43.35 171,00 171,00 170,45 = 170,45

Hean 45,30 o 1?1& 1?1529
Hax. 43.3B ' 172.10 171.40

Min, 43,10 171,05 17046

Iimit of error 1% T g 19




Bxperiment XI

Tempe 5% G, Ne N0z 1% Ns C1 99% Mediunm

Time of Survivel in Hours

Male = Wt. Heart ﬁqgﬁﬁﬁlﬁv LeMuscle FE.Nerve IL.Nerve

1. 48.5 gm, - 49,00  186.20 186,20 185,48  185.45
2. 40 gn. 45,55 186,50 186,50 186,30 186,30
8. 52 gm.  49.08 mv,vaa 187,80 :uaé 00 186.00
4s. 86 gm. 49,00 ia.v:% | 3.émw 186,40 186440
5.. 58 ,gm 49.15  187.15 187.15 wﬁ,gﬁ 186,45

6. B9.5 gm. 49,06 186,40 186,40 186,20  186.20

Mean 49,05 186,58 - 186,35
Mex., ~ 49.18  187.15 186 .45

Min..  4B,BB 166,20 185,45

Iimit of erzox 14 14 14




Temp, B° C, Na Boz 4% Na C1 9934 Medium

Time of Survivel im Houre

Mals  Wis BB BoMuscle = T.Musole = ReHerve x,;zzarva
1. 46,5 gn.  55.05 199,40 199,40 199,20 199,20
ﬁ & gm. 56,000 %@;_ 200,00 199,30 199,80
8. 35 gn.  65.05 199,25  199.25  198.55 198,55
4 B9 gm. 640 200,00 - £00.00 199,40 199.40
PR en. 5.00 200,08 200,08 199,45 19945

6. 40 gm. - B5.06 200,10 200,10  199.40 199,40

Hage BB.OB 200,10 199,400

uin, 54,50 199,285 198,55

Timit of erver hE 4 14 1%




Experiment XI

fomp, 57 0,

e ¥o, 1/108 s C1 99-9/10% Wedium

%&ﬁaw¢f,%&rviva1 in Houre

4,
5

Go

Yean

Min.

Heart

55.86

65,40

56,00

55,50

£6.80

55,08

212,25
£18.,40
213,00

218,40

218,40

3%3&55

£1B.26
213440

28,00

- B18: 40

21£.40

'ﬁiﬂgﬁﬁ

_B,Musele T.Muscle R.Uerye

£18.05

218, 16

£12.40

213, 20
212,80

812,586

YE#$Q?V§

212.05
215,15
m;@
215,20
718,30

£18.588

§5.40

56,00 -

B5.OB

218,56

B1E.86

21340

£12.80

' 818,80

E12.086




