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moBv rmpoyWit 2PQ8pl%%ti&m am#/15%

pmhabllltgr? tW toziolm md tW om?bm <31o#do W mim tlio

bloWp tho %d̂ g%%pn Im  o f tW bloody the ooatsoa

#m coyitral nogwoim md the o f im̂ 3î 0̂8 m

eontDĜ a* . ^hom m%T!OD0W ih o W rr j fo%m alao o ü t  of

%MMi ;%8pl%%uiom dovoMpa  ̂ Oto’igea -mo oontitimdl^ W dng pIbgo Ssi 

tboao footora m 'that # o  r^mplmtoa^ a t mo tima lm -#0

mmltaRt'.of o f a l l  them faoiwoo - . '

Tho.,i%3latlmmMp liottmon- tbo po%?tlal o f - oaibm aiQsddo

# 0  oWmi- dlmMo'omoomtmMcm mW the plamia 0  io  ê -ipm̂ aaed 

by 0210 fomi of tîia IhndkW0OMfÆ&8solWW& équation :

t i l  «  pE <' lo g
c<  *

whom ]ii( -  oô mtEziit 6*1

cX &% omotmit «& 0»0301 at 0»

flia '©ffoota o f oamm dim ido was*a mp3y dmomtyatod imay yoak'o 

HaMmio who o3ioimd that InhaMMm - èfL'oai'bon #oklde oaaqW a 

marked l^ i5w oatllatl® « %ho o ffeet o f iW ialotloa of omW% dlcccldo In 

t o  mlGo tho aiveolo^ pOO '̂mid boBce the avtei'la). pOÔ * . % io  

In- t̂ ac; c^ terlal paa^tlol pmosnm of oarbm'dlCKldo Im otlm iilm t to  

5?oopl?%tlm 1)0% ooatm3%r .mW to a lonm%? -OKtont a t tko ohom&.*' ,

g%)GOpto%0 o f tW oaw tld mid aok^tie g3^1* _.-... .4a t% pOÔ  the



blooci- âp ImvomQÜss a greater of GOr, .%m placmm tâ ll

ooGUr mm oa$bmle aoM„

l l p  Æ- COg y  --------)  * ï# %

%G InoroaoM (ÿmâtlty of ooŝ xmle aoM logaleo- aocoMl% to %a 

oqimtlm

I% %  y   ..........■•■ ■■■■̂ I f  •;•: IRO g

%0OD ÈmB prod^aâ %T' tim It&ilaatiom of .corbomlo %oM om

b?5ffbmd !%r tW I m f .&% %Atb a fa ll in

pa oM tho Meaŝ bomto loào rniaola la  tko ploma. At %o sm:%o timo 

dm ta tW im im m  ia  arW&ai <%- grower quantity of omW% dlo^ddo 

(:|lffi?8oa ' iiito %) 0%ythmc@ )̂ limom modW;alQm0 am to

deal # th  I t , 1̂0 o f Mom̂ bmaiX) laormaoB %o

m â Woam:B of tto Inomaso 1%- ooaomtrablm # o

ogythmoyboB dlfjW lw  of Mom)bomto Im s Wma plaoo oat iato tho p3oma 

wMÎ  ©lilogl# lm 8 f̂ %3m the .pMma mpMeo tW blom:1)(ma'W Itmo tW 

o%ŷ %moytoa, aa a m m lt of # o  Immom .i# #m pOOg thom io  oa

Inemaco in  tW Mooibamto : pm^ont la  ÿk%ma md tWm cm iaomosa 3n 

tîB total GOg ooatmt of tl© plasma tMJe tho plasma pif io lowRod»

% om%. alno W that by domw0l%]g wW $ial pGD̂  helw  tho 

aomol vaîm tho total 00  ̂&0 W^rcâ m# tho plmma pîî la  ro&md oM 

m iM latioii ii3 clâsiialshod.

It hao boon toacmatmtad abovo that ,ohm#i3 h i tho pO% load to 

ohm)#8 In plama pll bat I t Imo bom% ohm-m by Gray (1950) that altomtioai^ 

la  plama pH % tWmoeÎAmo effset A lomrlng of pleoma #I

lao:%af]Qp vm tllatlm  iW lo mining 'of %  plaom #I deoroaooo "matllatlon.



2̂0' -olto of m tim  la  of foot In thmglit to

bo G tm tm l (Hoff cmû 195S).

Glmigoo in  tW port&el pmemw of tho bloW limo

aim  baon hhoiiî i to affsat roaplratlfm* A of tW 03%oa

toaélm  qtl̂ mÜatoo mo#rat&<m by InomaojWg ehomo^mooptor activity  

MlS^oWmd m%d %ttomcai, 3939; %t@3abg Borbola xmd 

KooMsmMy W S) Wt %pW.a lo  dopmaaant oantralXy (I'Zatt*. BWko aW 

G(œo0ÿ 3943)'# DrmtMag pm%) osĝ gm Ima bow cihom to doomoBo ohow

et a l. (3939) 4md ^  omisse a doQrocK̂ Q la  . 

voâtllatlm  of tgmamod dogs by Matt o t ol* (3943)# %Mo doormm in  

voat&làt&m .dlooppeasod after domaffernatoMm of t!m c3œ(M20iQoptom.

. Jsï ïMm cm ialM ol dooKoono In  n reatlla tto i f o l t a d i ig  WmMtloa o f 1000

boo bom ob^mr#d % Bojoor̂  lohrmmey mid TelHae (3957)^

and Gomi'm (1%̂ ?) ? s&id and Mlolma (3958), Brlppa mW

Gam%2f : (3%?)' noted also a oeomdaiy inormso in  $m tàlatlm  #lloW ag

the in itia l dôéromd# ' Tli%' asorlbai imrmso to oa 

.offcot of ax3»#a, ' ' '

- % qm lyols o f  #10 %ood I t  I s  poasgj^o to  #to#%Wo tho 

GcmoQBtratloa &a the blood of some or o il of tbo major oompomato 

offeiatod by or affeo'Wng mopimtlm;: g,g-g, dlmidOp bydxogm

Icaa and ozg^a* "Ighlo %p@ of omlyMo 'Osm also W %s@d to o t# y  

cilteratiaiG eanaecl by illateteieoa of ûm to dlcooco^ dmga

or,the adîflliiâfitmttei of gas,t^ttnmB'-4%fio^xmt Im oompoGltioa frm  tho 

o lr  xiomoily b%oa#wd*\ ara mrmy i#F05%tagoo Im aW i a  atii%  In

oattk) m̂'W.dad à mothW of blood amploO oam Ix) e^olwd tjMoh



w ill give a trm  p-ofeiio of tho cmcomtratlms of dio^Mo ani

md im  aoWcOly offsoting the oontral normim oystom

mû tlD olîomo- »meophom * I f  ortorlal blood ompleo oan bo obWaod, 

tbeao villl give .a trao lihdioat'km of # o  GmcontiTVcdcm of oiwWi

clicûfMo awl hydro#}.! ion eo:ncontration o f tho bloccl Implnghig ca tho 

?7ooplmto%y contre osid cWmcK-̂ GOpWeo » 3b oc%it)xiot malysio of 

al.roolar oSv and ' coqxlrod c i r  moy not itimcdiatoly ro f'ieet otesgoo in  

tho Wjoqû ohengoe Hablo to omm  dlaturWncos o f ros#,ration

pnx'tlonlm.%' who%o a thmi aoMiial bamior milots in # o  3&mg

coroao wltloh dlfChGlcsi tolceo pMoo  ̂ ^gg, "tAm a3:^olar 

and opltholW lsaticsi h x ^  oeoiimTed, &i W ditlm  although ülxiiookx  ̂

goo 050%#© mû onolynlo o f mzplmcl a ir om pofj#blo^ the gas ocmplos 

obtoisiod moy not bo ti%o duo to. dlatiirbaKoo© of

oc-mmd by fear, bandlWg md osdtom m t whan coUcotlng thoso Gaaploo 

and alao In the : by tin  oiMition of ommtatod gaa«

the present ©tWy mil table Rothodo o f blood acriploa

bom Won e-mlWod» Doing thooo'motho#) of campliŝ g# tho ossbon dlocddo 

oOficentratlm of the ploisua oM # o  pH of tlio placgjja of healthy orMkb 
oattZo cmd cbIwi havo boon dotomincd ao hmo tfc wnfiotlom in  thono 

WdLng plaeo in  îïoc%ltly eatt3o ^Asn a t  root the dcgr# 8tudloo

hmi'o Won mado a%o of # o  oltorat&cw in  tWso two obnoontm'WLonOg m 

a  roBiilt of hmg feiSgo dm to  pnemionla^ as a  roDiilt o f the cnntral 

âoprorisloiï of msplratlca otmsod by gonoral maeothotlm e%d m  a 

ro m lt of tin  Iqholatlca o f Bdsgtmwn of nltroga%  cscygm and ooiWa 

dloidclo d iffe ren t in  muornxu to  tlmm pmscmt in  # o  xmmâ afeioophoro



pmpcsoo a  study Ima bom  madp o f the cmo(%itrŒW^ma 

o f  oa%boa di(%dd0 end # o  pH o f  p%aa;*a o f  nom ol dogo m d a lso  o f tho

ofioütB o f xmoMtMioola on the p3.eama pH mâ plasLia oarbm dlOisMe aoatoat 

of. opooleD bthor thi^i oattl© , cxg^ hOrooso dogs and olmop^

iui oMor to  doGoribo tha dltTteWiicos of rooplration obsormW - • 

xtIUx aBEOstîasela and in tm ation  of fmoirp. go© îifetnsroa
I

inoarîiisomonto Imro h^on imio' o f tlis vontllstlom  m.ü rosp lrato iy  ratos 

o f  CQWB a nd  o -q Ia o t,



m u



flio oaÿbw dterM o eontont of tho plmna, o r oorum obtained 

vonam blood of oattlo- has boon rIoteBBinoâ by a  Bimtor of 

8mo of those t-jopkora îmvô also  ûotmrlmâ the Wood o r  plasma pH,

Andorsm, üsyloy oM Pratt (3930) In cm anolyoio o f tfio blQCtl o f 

53 e a ttlo  a nom  votoo- of 58*9 w3moa per coat (BS ijum ol^s/litra)

HO til© plasma bEoarboimto conooatratioa. Of them  53 miimola m ly  fiiro 

wohj over mo year o f a #  oM for titaso fiv e  a me*m value o f 43*4 

volxwiBB per cent (19«2 n.m oloa/litro) tiao fmmd, whleh vahm io  Iw  ia  

emparlocm to other workora  ̂ findings, Aaderoom otated that fho.
samples wore oollooted withont otaeis fsw  # o  jiignlor ve;h% in  smh a 

meamor that tho blood m s protootod from esEpooiwa to the atrtosphero by 

a layor o f Hc|#cl paraffin, TMy gam the method o f dotermlnaticï of 

the carboa dtadde cm tont Imt did not m pkdn  hm-i the vpJjuob of oorbm 

cIlc^Mo contant wore eonmrted to plasma bioarbasaate olnee plasm  pH 

woo not dGtam&md at the oĉ ia tAm.

Blanoa (1952) in  a study o f tho e ffec ts o f them al otrosa on the venous- 

p lam a carbon diœ ldo content end t!io alasma pH of tv?o ày^ehirs oalvso 

fomi'i a to ta l carlxm d;teMo coacontrartlon of 69 v o liœ s EX5r ooat 

(3 0 *6  t n m o l^ / i i t r a )  vmû 61 vo lnm eo  p e r  o o n t (2 ?  m *m o 3 © s /H ia ’Q-) d u r in g



tho control porlW* îîo olm  foimd a pWrna pH of tW  two calm a to, W' 

7*51 md ?.52 tte ln g  tW  control period. For each detomlWdLm a  

mmple xmB token midor o il  lato haparinioecî coiitrifago Wmc m é 

cGnW.fu#d immediatoly and dotermiBa'ttoa tiBS carried omt*

Although only two onisalQ wo3% eamplccl the mxluaa fbr total oarhcm 

dtedde cmcGBtratIm fomd i-rem witMa #o rcm# of other authoro* 

fiia pll dotoBsioaticmG wora losa smlM #uoo readiiiga imto taWm at 

rom temparetiîre aud competed to the tomperatmx) of tho animal using 

a toiiipcrateB coefficient fom# % Hcscoa (3953) %#mm paper on 

toniporatuio cm fflc len ta  ine ocmeopiod with the dotcrininatioa of 

teaporatetï coefficients for pH of Immm plasma end m liic,

BurgQ (3948) 3% auotWs? study o f tira offocts o f thermal otrom oa 

tW blood composition o f dairy oattlc foimd a mem value of 55.«3 volumo 

por cent (23 m «moloo/litre) for the oarboa dicïdda capacity o f tW  

plasma of eh: bovino subjccto %fûm Im m  emblemt tomporatwo of 5W)0̂  F. 

prior to cjîposupo-to ttiemal otreoe. method o f taking the blood 

samp̂ Ba îiûD Bot meatimed but ainco omfmn dicsdde capacity aud mot 

content mo mmoured mmpliug mothodo m m  lees oidtical-

OsK̂go {1947) hypothealoQcl that tho omm of hygaocalceemle in cattle 

ime rm allcalooie. llo made 18 dotominatlom on the plasma of ffe> cmm 

and foimd a asan vainc for the carbon d:kmido omGOa'tratlm of plasma of 

tbeeo cons to be 23 m̂ molee/litre « He did not state hm the blood



ümplm mm  toidXod o r Svm what blood masol© they xmm obtaimod.

On another oüoaaim OiwlgQ  ̂ Jolmeon^ Blaotbimi mid Ooffin (2949) made a 

i30%© çamplete atWy of tWoo cous ovoi? a period of (me mmïth* fe d œ a  

mà mMâssm valiioa wero given fo r tW  msboa d io # #  eentoat of each omt 
Cüid Migbo vom iKïteeH M tmd 22 B#m.oloa/%ltro. Simileirly masdmnm mà 

mMsmk vatmm o f 7,45 oW ?m29 worn g iw a fo r p lm m  -pH» I t  m a mot 

otatod frm  i-Moh vassal tW  hloocl mmplao w@m obtained but i t  m a 

otatod th a t tho oamplee imm without m^oümo to  tW  atmosphez©.

Dole md B m #.' (1953) im otWyIng tW  ef^beto o f tW m al atroaa on 

tho aoM basa bouLmioo o f :rbim ooi-m gave msaa eontrol vulaïoq o f 54*8 

vohmea per cant (2? m tm? tlio oarhon dloiade ooncxmtm'tiai 

(MÂ 7,32 fo r tlB  blood pîL TWy took the blood samgloE: from tha jugular 

vain # th  mlBiiml stsoils mû- minimal cmpoomm to  ah> in to  o iled  heparmleed

G ;y ld n # 3 o

Balog (WbeWImm md Brody (1954) oarrled out a  sim ilar atucly m  the 

offbôtû of o tarvatim  on aaid hmo balanoa mâ mm  a  mom v a to  fo r tw  

oarbom # W L #  oapaelty of tim pM̂ ma o f four omm to  W 2>«4 

Tblo plasma %#e obtained fern jtigalat* voeoiui blood. Blood pH mo 

dotom&W m  the umo form oam oM a  was g lw a of 7*29 #* 7*48,

Tlioy took blood omploa from the jugUlm? vela Imto oiled  MpmidBlmd 

oyrimgoo trltli minhnal etowie mM ©inteal ORpoowo to  oi.r,

Krapf (1941) thé oaiAon dtetM o oanaaity o f the vaaoPB pleema



of 119 ca ttle to be betmoA 55 vo teeo  par em t (25 md

75 volmoo per cent (33 Eî^molos/Htïro) wMlo tiB ploma pH was Axm 

7,35 #» 7.50 Ho hrood» sea or a #  dlfforoBCoe wore motlcod. His 

omploe warn wl#armm # th  miaeroblo procm&Mme fross tW  jmgiwar 

vain*

IWMmy md Qs&Egror (3954) rmommâ the oazbo» tlictcklo eontoat 

c&id tiB pH of 'bmiw  Gopm. %W oaniploa- tjoro oolkfctol with the 

minimal otaoio of the blood from tW jugiilsr vo:ln Into test taboo in  

suoU.a manor that oollootloa mo mdor a layer o f liquid pam ffla, 

fho samples wore thm  oHowd to olot at room for two hoopo

bat- closplto tblfi pH vaMes wove found sim ilar to  tlio vaMea found by 

othov authom, f  liia ie  not lâiat mo imuM OKpcot to find ooooWing to  

Hoseathal (X94B) t?bo elicK-îcgâ that the autolyal© taldufi place in  blood 

oamplos vlAoh tîoso allot-md to  otmd at pom tepem tiiva for cm hour 

woiiM Qsnee a 3o%$8$ing of %M by os mtoli ae 0*1 pH m lto* ICeShergy and 

Orinyor fomd a meat pH value for 86 adult cattle  o f 7*42 ̂  0*06 and 

7 ,4 4 ^  0*34 for pH vake of #  ocilveo, A blosrbmmto 

ooneontratlm for the o/lolte o f #*5 1*96 moq*/31*to and for tW

eolvoo o f 31.03 ^  1*9 mo fomd. ?W Moarbmato ooacontratim t?as 

oaloulatod from the to ta l oavbmi cîiosdclo om tent m l tW mvum pïl, 

Bampsm and Haydoa (1935) iiBmumd tiB oarbm dlogddo content of 

tîié lÆaeina of 25 normal 8%%. A mo;m vaMo dotormined of 63*3



vo'tocB per cent (23 trith a mmtlMum value o f 79 volsmes

fOF eont (35 ae i a  BiMmm vahm of 54 volmeo per eont

(85 *. Ha deaoiiptlm  m e glvea of the mtliode of

oollootkicii o r  totdXing of tW  blood om #aa,

wost ovtevaivQ' study no for of #m perfommiao of

e a ttlo  wae made %  Brody (1945)* He Qonduoted mtmorouD ezperkioate 

Qud o m etm sW . mmiy typos o f otilrom etor fo r  re(#r@ ta% y m o m rm m to . 

Fé\%ï the buodrodo o f rosulta obtetaed m plottocl a grapli o f tlio 

lo#vItW  of tho. vontllatim  rote 1b Htveo per mlmito # o

logarithm of the body woiglit in  kHogram. Pmm WLo gmpU W obtained 

a rogrenolm for a ll  tw  From tMa regroGoloa he

prodleted that a ca lf o f 50 kg* body weight t?euM have a m it ila tte i 

rate o f 25 litr e s  por minute tM lo on adalt oou o f 500 kg. body m lglit 

X70VÛÛ have a m #  o f iW litv ee  p&v mhmte.

Doyle, Fatteroon, ite r a i, Botm ilor mû EoynoMa (#58) îiavQ 

published name ebaervatlm e m  roaplmtos^* fm o tlm  of adult e a ttte  but 

wlghtG of mxhmlB m m  not given. A mem value of 82 litroo  par 

mlmnim imo feimd fo r the v em tlla tlm  ra ta  of ak: i?ldlo the

raoplratory m te ovem g# Be rooplratims per j#nuto,

Macy m thom  In  studying the «îio*teteiœo of re-spim tlon produoed 

os^erim entally havo in o W ed  control mooouremonto made p rio r to  # o  

©«pcrlmmW. a lto m tlm . McDowell, %ae, Wmnm and /Worson (1953)



vlmn etmSylüg offcots o f tW mal etm m  <m veapiratioB gave a nom, 

vojMO o f SS iltmm; per far the vm itllatlm  m to, 43 respivatteis

por minute for tlia Koepiratoiy rote of 10 adult* cows xfnmo 

averaged 450 kg*^ the ambient tampomtum varying fr# ï 5%-%? P.

ilnd lay  (1955) oorrylng out sk d la r  otudloo m. ea3.wo 1% m  
onvlrcmxmtal terperature o f 0* gave on ii-iitla l vontllotloA  rato of 

30 litr e s  per mkmte md a mQiûmimy m to o f 34 respirations pop 

iiAm # but rlM not sta te ttio weights o f #m oalveo.* In a fu ll paper 

Findloy (1956) ototed that he studied 10 fo w  om th oM ca lw s t-Mok 

had a m m  omitml v en tila tlcs m te o f 44 litr e s  fainuto- tmü a 

rospiratosy m to o f 70 raspltutlm e per isiimto in  cm onvlromontal 

tmporaturo o f ZtP 0*. IMo respimtoz*y rate i s  moh above that fomd 

by other tTOkers. Buck a valtio for mepizTitory mto indioatoa that 

h is oalvoQ mm ostoitedf under a heat stream or affsetod with piGumonia. 

%am the body welgbtB o f tW aiim als xtùpq mot givoa.,

Hansson aad ^otouilaoon (1958) eimdylBg the offboto of aaaestlraaia 

gave vcmtUatlm mtao o f 38, S6, 49# V@ oM 51 litr e s  per mimte md 

roppiratozy ratoo- o f 14> 38, 17# 23 md 36 m opiratim o per miaiita for 

ttB  om trol voluoo of fixm Bimdloh o attlo  p rio r 'bo siiaeetbosio.^ 

%hom values %mm oommrhat l# fo r thm  values fcmd by other autboro 

whloh Roy iadioate a breed w d a tlm  of Smdish Rod o a ttîe .

Bmmarioi% tlio valm o of tlB pH oM the oartea diozdcle ooiitm t of



tW plasm  of eattla obtainscl by othar mrkers i t  appaerod. that tW pH 

o f tlio VÔH0UO plasraa o f oattlo was botmen 7*30 and '7.50 pH unit© and 

that the wnoaa plasma oWbm diorMo coaconts-atioa wao between 39 otI 

33 a#molos/Xlts»o. Fmo the m to s  cbtoinod t e  the m apim tary  roto of 

mcmml cattio  i t  appearod that the nomal reopiratozy rata o f aattlo t?ae 

batR:%3m' 20 mid 45 resp lm tlm a pm.» pmbaWy depending on the

pmvalling m bim t i?a© obsorvsa timt the vontllotlm

ra te  va#ed t^ th  the s lse  o f tho miimal mid th a t a  $0 % . bovim m bjoot 

hM a vm tllatlm i rate o f a%)omt 27 litrao per miimW %-Mlo a 500 % . 

bovMa- oubjeet had a ventilsçtlm  rate o f alxjtit 98 litr e s  per nmmW*



(X) Blood

(8) Hosiaa carboE diccddo coatm t 

(3) pH

.(4) WmitlMtl#! m te

(3) Boo#mtory mto

«V» f.v* «» IK* tro fq. «Ï A* trS3 t̂nr «-'» «Ï*

(1) 1 3 a^Jisi3 S 2S

Venous blood aa#les ts&r© ■obtaimod imm both the Jugular tml 

ziammry velaru The jugular trolfis of oattlo wero not obvions <m 

iuopéotioîi or palpsitdOE mlQSB emm omdiao dofoot led to a rlOG :iu 

mioue pmssimà. I t i-?ao UGOOseary to raise tha- voin by d ig ita l 

G0z#?08Gim belcw tha point of -pmoturo* lEth th@ vein psdmü i t  m s 

entered by moana of a rapid stab pmotum using a om inoh 16 BrltdrA 

Wlvo Ckmgo noodle* Oneo tbs vein was ponatratod tlia d ig ita l 

ooiopropoioa imo removed and tie blood altoied to flou out of tie meodlo 

for at loaot 30 soomds p #or to  taking a ssinplo. other voin fswa

xAioh vmouo smplos wore removed tmo tbo momory or mWuWoom



üMmûxmX vola, fhio vessel was mot ©uttoKlo lu  youBg anlaola but 

provMed a moÆIly aoaesolblo Dourca e f blood in adult eoüS-̂

Ooqprmaim of th is vein z?ae no% aomosary. Tm mik% \tm oïitorod ot 

tko oomQoilW woXl’̂ lAera tho vein mhopoâ the abctean one hciMe*̂

bmadth la te s fl to  # o  sdphoM oavtila#*

Blood smplea app%-m.elmatlmg missel veûous amiples. tfora obtaizioB by 

qotlmtorlsatlOB o f # 0  .Jogolar vein. M aroa ovor tW uppor tMM of 

tl'B jugular V0I5 V0B ùMppGcl mid m sta l with a oolmtlm o f 

a llg l mmonlim bmmMes^  ̂ Flvo m ilH litroo o f a e t e i lo  5# oolutlm  

o f prooQlm hy#GQblo%lde wae' in filtra ted  bsmatli t ie  sMn in  tM s area* 

Mtor raieiiig # 0  jugular voiii ly  momis of a rope m^amâ # 0  nèek tho 

voin was cntorad i%lth o tw.'.Moh mânbor 9 Brltioli Hire daiuA -iiebllo and 

tho ropG tîOB iomovoi'L A 40 OB# length o f 8.BB, d ite to r  otorilo nylca 

tubs was Im orW  into tW jugalar vo;1i% tkao%k #10 noodle and tbo 

noodlo wan pcrnmed,. A amall piooe- o f vit>fcor tuMng ims ottaoled to  

tho nySon eathotor miâ tlio oathotos? was fille d  tdMi lieparinissd oaMie 

to loop i t  patent, TW smbbor tube was then ôlosocV with, a î-fohr*© o lip . 

Tho oathetor ime palpable trltMn t!m Jugular vein to  # 0  root o f tim 

nook blit i t  vob not possible to aoeorWn tho esraet position o f tm  tip  

o f osthotor. Figm e 1 illa s te ito o  tho Jugular vmom oatbotos? |b  

gf&i*

93 bo'tiwlong Snperlol Ohoolool ( Hiajitaaeautioalrj) ItcL



n

Î U U
.T^wniai. « ithP ter la  s itu .

To ob tain  ta±adâ vonoua sanples fTon tha r ig lit v e n trlo ls  o f  the 

kuman su b jee t Ooumand (1941} dotenained the exact p o sitio n  o f the 

c a th e te r t ip  rad iog roph ioally . While i t  m y  have bean poeeib le to  

detercdne the p o sitio n  o f th e  c a th e te r in  th is  manner in  a d u lt o a ttle  

th e  high dosage o f  X>*raj8 necessary  to  p en etra te  the bovine ch est vas 

considered to  c o n s titu te  too  g rea t a  hasard to  handlers o f th e  animal# 

to  adc^t the p ra e tio e .



A rte ic il blood BüSïïplQB lime boeu obtained fim% o a ttle  l a  tnmy xmye* 

¥ca ÎGorom {#11) <feacribod how la dogs 1% was possible, by mrglcol 

laimrveat&mg te bring tbe oarotid arfcorlee to n @apaiflelel poeitiai 

GEolesGÛ la a roll of oldAi, 7Mo proeedazo baa boszi oarriod oat la 

c a ttle  (JbmilngBp # 58) W t m fte c d  tho dioM vmtof^ #m t tW  %oop@ 

brake ûmm after throe klbmomr tbio emM bo oarrlod oat ca

O3q3e#moata% mly,

A rterial bloW hao eldo hæn obtclm d fros cattio  by d irect 

pimatm'o o f the coeotid artery la  # o  nlddM thlM  of aeok 

(Bo2.1om and îfoaiagmy, 2951) * fliey la flltra ta d  tlio sixbcuta:aoou0 

tioaiie with proeaJao l^ydraeklorld© fmÂ teo rto c i tlio aoodlo oWm the 

jugular Vela and into tim ortosy* Hom̂vsr̂  whoa tliio methW. was 

repeated It wafJ famû that aoaaldoraWa motralnt mo naçossasy, and 

that © light movomente of the nook witliteit? the aoodla fpom the optozy.

Bmàtoh wozkors .Itoaaoa mid Obol (#g8) hmm deooribecl how they 

offootoci catraaoo :Mto tho oMmlmml aosta of cattlo, fboy mW a 

Bpo#ol needle 80 cm* la leagth, tîio last 8 om* of tMch wao orsooci oM 

of 1,6 ISB«. ozz'bsraal diametor t&p actual oatacmao iaW the liiile

romaiudor of tho abaft tias of 10 dimeter, tilth the tip of the 

noodlD protootod b@r a rubber finger oMold tlm m W le was ineerW d in to  

tho rootm, tkvoUgh the motel wall into the obdaitoal aorta. TIûü 

mothod tma aot used la tW pwsont



Ha the p resen t study i t  was found possib le  to  ob tain  a r te r ia l  

blood samples from o a ttle  o f a l l  ages by punoture o f the b raeh ia l 

a r te ry  a t  the ro o t o f the nook (F ish e r, 1956}. The animal to  be 

sampled vas te th ered  by means o f a  h a lte r  so th a t i t s  head vas held 

s lig h tly  npvazd and to  the r ig h t, th e  hand o f the operato r vas p laœ d 

under the p o in t o f the shoulder as lAown in  fig u re  2 and the b rach ia l 

a r te ry  vas palpated a t  the po in t vhere i t  orossed the f i r s t  r ib .

FiÊlmtlan a t th , hw iahlia g t m r



In th in  oovD the b rach ia l a r te ry  waa e a s ily  found and ro lle d  between 

th e  A ngara and the f i r s t  r ib  b u t in  f a t ,  thick-neekod anim als i t  was 

n o t possib le  even to  fb e l the pulse a t  th is  p o in t.

The proposed punetore s i te  was in A ltra te d  w ith a  e te r l le  5$ 

so lu tio n  o f procaine hydrochloride. A fo u r inch 15 B ritis h  Wire Oemge, 

long pointed needle was d ireo ted  in to  the cow a t  a p o in t ju s t  ræ d ia l to  

th e  second A nger a s  shown in  A gars 2 , p a ra lle l  to  the long s a ls  o f the 

cow end a t  about 15^ to  th e  h o rlsc n ta l. The w ed le  was in se rte d  to  a  

depth o f  one to  tlo e e  in d ie s  in  o rder to  e f fe c t entranoe to  th e  a r te ry . 

F igure 3 i l lu s t r a te s  th is .

Z2&.J2

Bw Mb iB w rtrt la w  .(M A W  MrtBcr



Ro f a ta l i t i e s  have ooom red in  healthy  animals using  th is  method. 

Poet morten sK snlnaticns o f anim als slsugh terad  fd r  o th e r reasons and 

on which a r te r ia l  pw o tu res had beam ca rried  out revealed only s lig h t 

haenatoBata a t  th e  s i te  o f  puncture in  a  fbw c a s ^ . The w all o f the 

a r te ry  Aowed s n a il puncture wounds but no s ig n ific a n t damage had 

occurred.

hk ob tain ing  blood samples from c a tt le  the follow ing measures 

were adopted to  ensure th a t the plamaa sa rp le s  providod an accurate 

estim ate o f th e  plaema caxhon d io d d a  con ten t and th a t contam ination 

o f these samples did n o t occur.

A ll blood samples were co llec ted  in to  clean  lÿrex  oen trifuge tubes

4 ) .

OQUwticn a r  Miood I r to  ?nmx BBBtrtflM tniba



Mme le m  ximMiü with me# miû im tor to

yoaows miy o f fom>s? acmplea, %oy tlion rlm ed  ti-xlce Im

clistii^joiî m tm v eosiced l a  ooaoontmtod î^âsockloMo aeW aM tMm 

glno0{% again W.th mumitltlGO o f ûI î'ûAIIbü W fom

dgySsg in  a  hot ovm# BiipHaato Moocî omiploa nom takoa in to  

tm  ooparal50 Wmo mié 'duplloaW mtifmttmm xmve m ri'lad  <mt m  oaoh.- 

Blood m  tiMoh am malyM o t-ma to  bo fâoflo xmB allowed to  f i l l  tha
inbo W«)»oirini«edl î^w^c C;ub«c

so ft  plmatlo Qomimting W m mxâ %jm. thm eollootody^ndoî? u layor o f  

MqnM ao tliat* no to  tko atnioaphom took plaoo. 3ii

order to pyewmt a lo ss o f oarboa eEo^de fraa the blood to  the l&qaid 

paraffin, tho quantity o f liquid pam f0n allom d to  romain i%% ooataot 

ifith  tho blood mia kept to  a aWinum. During oolleotim  blood ims 

allm-rcd to o v erfill the ooutsilbge tubo so that most o f tW liqnld  

immStln xnçs diaplaoed fs?ee above tW blood mû a m a ll imlmo m3y was 

lo f t  over the blood. Tbo tube was then oealod with a so ft rubber bang 

fio that no a ir mo InoM ed batwen tho blood and the Wng eM mom 

p a ra ff in  m s  oztrudod o u t o f  th e  oentiifD gp tube ( f ig .. 5) * #m  

somtrifuge Wm ttas kept eealofl u n til aaalyoio o f the plasm  was 

t^mdertakoa.

Vm 8%'ko- oliomd mow years ago that i f  blood m e allom d to  otond 

a t room tempemtm%f obangoo o f outolynlo took place mid tlio p!î .MIX*. 

Thlo ÎKIS Gmî'lviüoû by UmmiWal (3 # # ) who also ehoiW that 30 minukoo



rxs. 5
^ " H * n  r»<mtmn froB above the blood

could elapse before changes took place and th a t these changes could be 

prevented by re f r ig e ra tio n . Blood samples in  the p resen t study were 

co llec ted  and the an a ly sis  fo r  the carbon dioxide conten t o f the plasma 

and the plasma pH was s ta rte d  w ithin  30 minutes o f c o lle c tio n . On 

occasion th is  was no t p ossib le  and the samples were re frig e ra te d  fo r  as 

long as necessary and before an a ly sis were brought up to  room 

tem perature.



( 0

iiiétlioclB mm) imod to dotomilme tW 0mfoou ddcsddo eonWit of 

pkmûa* Tho i#3wt%*lo o f  Vmi Blyko (#% ) tm  need for most

o f tlm OBtimnt&mo on momal mimais# tn  t ie  SQOOad half o f tho study 

tÎ3o oothod of Gomoy Cl9!>0) %me iissd vîmn i t  wm aeaossasy to  oony oat 

3 ^ ^  amnbors of ootimatioso in  a short opaeo of timo.

In tW î-Womti^o î%hod -of Vtm Slyko (19^4) tho goces pmsoat in  

tiio plasma am roleased l)y moone of M otic acM ami o%poom:o to  a imomm 

Vflijh±a tW spooial apparatito* Tim p^oeatim (%) oasrtod by tW gacoa 

i-Aon lîoM at omotant voltiso cmà ccmotoit teipomturo io  væmmrns(L Tao 

ocmtei dlosïido i s  absorbed hy sodium hydmdldo miâ tW mir pmomim (p^î 

i s  moommad. Wmsé thorn txm values, pj and p^, i t  i s  possible** ImoWmg 

tho temperatiTC, to oaloa'IatG tho oarUm dteddo cohtoiit o f t ie  placïïaa by 

mfomBce to  a spooial table proclusod by %m B3^te (f% . 6) # flio mothod 

1# dosoriled below*

(a) 1#0 normal laotio  aoM*

(l>) 1*0 normal mÆxm soltition^

(o) BistiH od tmtor#

fleo o  thm o  t#%e mado a i r  fro o  by osstm otlm  in  t i e

msDomotrlo -appamttis. After thoy mm  mode a:ls? freo tWy m$e 

cùllmtçîâ into spooial omW.aom %Ath<mt eontaot trltlA 

iâ) OapryHo aloohol.



F a c to r s  f o r  C a l c u l a t io n  o f  C O , C o n t e n t  o f  B lood  ( fr o m  V a n  S l y k e  a n d

S e n d r o y  (62 ))

PA C rO II BY WHICH MILLOfETEIS MULTIPUED TO GIVE:

Millimoles COi per liter of blood Vol. per cent L'Oi in blood

TEMPEEA

Sample -
0.2 cc. Sample -  1.0 cc Sample —

0.2 cc Sample -  1.0 cc.

TUBE
5  " 3 5 cc. 5  ■ 7.0 cc. 5  “ 3.5 cc. 5  ” 7.0 cc.

s'sise  «no 
r i d  
1 1 1

«0 « •«

d  ^ 
1 1

0.0. 

1 1 ! 1 
« -

a .
OR
1 1
«

o m o  
«S d  -* 
1 1 1 

CO * "

s S  
11
Q •«

OR

1 1
d •**

È
1 I 
g «»

• s i  
1 1

•C\

15 0.1514 0.0313 0.1229 0 0341 0.1335 0 3370 0 0697 0 2735 0 0758 0.2974
10 07 11 22 38 25 54 93 19 52 50
17 0.1499 10 15 35 15 38 89 04 46 28
18 92 08 08 33 06 22 86 0 2690 41 06
19 86 06 02 31 0 1297 07 82 75 36 0.2886

20 79 05 0.1196 28 88 0 3292 78 62 31 66
21 72 W 90 26 79 78 75 48 26 48
22 66 02 83 24 70 63 71 34 21 28
23 59 00 77 22 62 48 68 20 16 08
24 53 0 0299 71 19 53 34 65 07 11 0.2790

25 46 97 65 17 45 20 61 0 2594 07 72
26 40 96 60 15 37 06 58 81 02 53
27 34 94 54 13 29 0 3193 55 69 0.0698 36
28 28 93 49 11 22 79 52 57 93 20
29 22 91 43 10 15 66 49 45 89 04

30 16 90 38 08 08 53 46 33 85 0.2688
31 11 89 33 06 01 40 43 22 82 74
32 05 88 28 05 0 1195 28 40 11 78 59
33 00 86 23 03 88 15 37 00 74 44
34 0.1394 85 18 01 82 03 34 0.2489 71 30

To obtain factors for a sample other than 1 cc., divide the above factors for 1 cc. by the 
cubic centimeters of sample analyzed: e.g., for a 2 cc. sample, S,  A,  and a being the same, 
the factors are one-half of those for a 1-cc. sample.



M tor iahct eUmîber a drop o f oapxyllo alooW l

miC5 drom Into the oopillm y obovo t%# eoak at the top. A m a ll mount 

o f tM o eaprylW aloohol wag dram in to  the oMtmotloa ehombcA». Tho

otqpoook WOP olopoa mid any oopgyHo aloohol lo ft in  tW o%# imp romôvsd 

by BUotim. 2.S la l. o f oorbon dioçsMe £%m water were- plaooi in  tbo 

oup« The sm plo o f plaoroa tn tbo gpooial p&potto with a Waber tip't-m  

mm in to  the ohmher imdor # o  water already in  the oup# Tho otopowk 

wao olooei wâ the pipette removed* Mis m a ll m om t o f plasma le f t  in  

the mp wap in  with- saao o f the water. In -a sim ilar minmr

Ô.2 ml* o f 1 Homoal la o tie  aeM was m i in to # 3  ohWxw oad waotel in  

V'lMi tho rsmatolos* o f tîi> water tm til tW mark on the lower end o f tW 

ouB mo roaohocu A m a ll m om t o f mromy mo plaœd in  tho oap and 

th io mo mn in to  the otopoeok to  fom  the mromy m a l. '

Tîfô was omomtcd by lm#ring tW levelling bulb %mtil

tho meromy in  the ohomber Iwâ fa llen  to  tW  $0 m l. m a#. ooek 

loading to the ohmbor m n  closed and the Toaétàmi mi%tnrc

wag oliatos for tteeo mimitoo* lExm oxtractim  tms omploted the 

moroury m s re^aClmitted slo t# /' u n til the v o teo  &  the cîimbor liai 

boon reduced to  2 ml* Tl̂ e reading on the tammetor t-ms then ttiion$ 

th is  givop the- m ine for p . in  m illim etre o f morcmy. the moms^ In 

the lev ellin g  mAh \rm  loirorecî onoe rmm to  ineroaso Mm gae velm-e to



about 10 ml. l.g  ml. of 1 formal air-free sodte mm plaood

in ijbo top Cl# md 1 ml. of t$)le d$mm 8low3y into tW rmetlm olmabor.

About 30 aooenda tjoro Warn for immlnu la  tW oodim eM

during tMo t&m absosptioa o f the oarbcn # ,m l#  iras com plot#. As 

provlow3y tlio stopoook was sealed with o mromy so a l. The vo'lm© of 

gas was aico more mdiwed to  Ë ml# fIsD mmmoWr reading now gave a  

valm> for p_ la  m illim etres o f moreory. fiso pm sswo o f carbon dioaiMe 

(pGÔ ) mo dbWmd from the oqm tlm  # 0 g  «  ## c , *o* being the

oorroot&m pmvlously dotomined. To obtain the earhon dlo::Mo content 

o f the plasma, the pQQ̂ value vm multiplied by the propos? factor fmmi 

tW  table given in  figum  6 .

Tho *c* ooES^utioB was obtained by perfonning bloük onalyoco, ia  tko . 

mmner dirootod eg^luding the plaema. The p̂   ̂ mlwo found im tho 

b2m# 0osistitmted tW *e'̂ ' correotim .

*c* my W ta%& mm of two Gao of tl̂ om

ia  a s lig h t m cm t of gas iMcU tnoy W yioMed by tîio roagents tto so lv o s . 

&o otlicr is  tlxï fa ll in gamomotey roodiag cam # even when no gas io  

m nov# bottjeen #B  % Gud tlio ro@3ing% by # o  ititroductim  o f a  

■givciii vcliM0 o f €#ao#eat m lutim  ouch as the 1*0 ml* of X W eaal 

oodim hydroKido' uosd to absorb carbon dlmdLdo to  blood gas d etem im tim s. 

Tho imtrodmtim of so lu tim  WWooa tW two mimomW? roadbigs, %)-; aad 

towro tîîo pp vntoo merely by tooroaotog the volume o f flu id  botwocn



tlB  moroury aisfeos tmd izater moxilçmm a t ths mmmit o f reading* 

Tl̂ roby tW lo w l of tW iiicrcmy amifmoo in  the oteihor mâ honm aloo 

in  tlw  mnmotor ia  Imm^eû^ Tm m tm t  o f tM a o f feet can to  

dotom to# by immo of blamk emalysea in  tMoI), xrlth the same m om t o f 

reagents but no gao in  tlio ohWmr, tbo mvdX ommit o f nboorboat 

-Qolution io  admitted# Tim mmiomotor &o road with water monimus im 

tho obmbw at the omo r»% before ea& oftor tbo cclmissice o f the 

aboorboDt s o lu tto . Tbo proolce (impe o f tlio {#pamtU9 omeoo t!m 

aroB o f the meaisoim in  tlie olmmWr to  vo%y GQOordiag to the voliBO o f 

fioliitica pmsoHt mil #Q003?#mg to the of the water rmniaom,

oauaoo tho momiiy tnaMsoua 'to be loaatel a t points o f oM gbtly 

different çm se m otim  ±n the eoiiiaal upper portim  o f tim olminber* 

Table 1 bolow gives # o  m onlto o f dotoaoinatim  o f the oorm otim  

tootor fOr tlie portimüüir %a 83yke i%momoWo -apparotim w ed.

-QÊJIP-io

% %h •* Po ^ *0*Æ * id

90.8 ® ,4 1.4 ■
90.0 88,8 3,8
91.5 90,1 1.4
91,6 90,2 1.4
93.4 91.0 3. .4
93.1 91,9 1 ,2
93.9 92,6 1,3
93,0 91.7 1.3
94,8 93.5 1.3
93,5 93.0 1,5



Eatii'satiôBB worn carried out o f tto  oarboa iterM o contant o f a 

otondord BdW&oa of ooditsa bioasbomto contototog a oalculstad 20

t3*tnoloo o f carton tkteddo par litre*  The resittts nm præn.mtoâ bo

ïorap.
* e . rœslf» Sàîs

P3r%p-'G*
ri®1jg JJactos? ra.raoloD COg 

}:»S? lltm "

:i9 101,8 158.1 0.1803 19,16

19 ^}7,a 103.0 léa .9 0.3803 19,73

m 363,9 çê.g 170,7 0.1338 m,7@

M 367,0 93,0 170.7 o.imm a3.7s

3B gafi.O 95.5 171.3 0.1308 80.83

m ^ 9 .5 96.5 171,7 00^33 33.G9

3-9 ^>4,5 104,0 157,9 0.13E33 If .33

I t xmQ eoEotodccI # a t  tW method m  botog taood tiao cuitabla- for 

ccwKytog out a nudbor o f dotoWaat&coa*

Xu the metliod o f irltiiiu t\ gas-tight üomtaj m tlt Mm om#5n

dlwM e i s  m im e #  Axm tib- plasma by memia of a strong mtooral scM* 

fliO' carbon d te id o  d iffiisas into tba eemtm w ell o f Gommy unit



vliom I t  io  fiwcâ.by momo of a aolat&m of hmâmi Iplrogdde so th a t a  

pBDoipltato o f barlm mrbmato ie  fomod* The esscose borlmi 

ie  detomlm d by tltm tim  tdth bydroohlorio ad d . Btooo # o  sten g th  

eaci w l i»  o f te te 5  %dmddo omiglmally pmmmt Im #m m it am teoim^ 

tim aaemiu o f qarbmi dlosddo m lm m d feoa a kaom votem. o f pMsma cm  

W dotomtoed*

GerWrn aoM ficatiaio  w ro  made to  the m ottel ao pfoliiotet %r 

Oommy CX05O) * MlorW3ommy mdto xmm wood a t ilro t te t i t  ym not 
ioimd %308olbie to obtain oltM r aoeiii?aoy or mpBatablMty with the 

mliimeo used ia  tWoe m ail unite# I t  woe dooMec! themforo to use 

lo y ^  slm  Gonimy m ite  eimm tWro imo no prol>tea of votaaee of plasma 

moXk?hl& fmza oattlo*

VamHno %rm fotmd im m tlofaotoiy ao a ooal for the Oommy im lts 

mod im the deW mtoatlm o f carbon # m id e otom  tliffu sim  o f oarboa 

#m M o Qpimotcd to Wm placo t!m vaoellm* The gm

tragacc2xtî>*gly^sd5WtcM atotm e inmtioeoel by Oomiay mo found to be 

sa tisfao to ^ f to  # iia  roapemt hut i f  modo aooo^dtog to  # o  dtoeotimio o f 

Omtmy m e for tm  oâmmm to oproad md fbm: m  e fflo lm t m al# 

tlat-ar %tm tlmmf<M*o added to  the tatoteo#

Baoh batch of hartei l^â^mûdo oototim  uoad £œ  deWrmtoatioüo 

x w  odjm ted to  strength m  that 1 ml. (the voltMs placed to  a Omimy 

im it) sequtoecl 4 to  4*5 ml# of B/SO bydraeblorto acid* to tMo mnm r



sasdMiEi waa obtsinofL was ftmud tliot 1 ml* o f ba&lm

%#ir#ddo qoMtim gave # o  optimal oma for qboocpt&m o f oosbon dlosdlde. 

I t  tmo: -aim fcmâ tîm t tha to ta l volmm tMoh emM bo mûtoSsmü in  ife  

cOBt!^ m il of the am%my m%lt without ovorflow wao S*S ml, go tW t 4 to 

4#5 ml* o f m id eo%#l bo added*

Tlio Imrlim -bydreeddo' with the imtiôatoa? added mo. kept to  a  carbon 

dloidcle fsoQ atBoapliors# to  tM s mmior largo vol;*moo (gOD ml*) of 

worktog sototieu couM be aatio ctm chW ic# mâ stored, The t:to  

fo r difftioim  o f tho carbon dlmMe from plcusma mo tomd to  he to  

(560088 of the thmm to four- houm given %' Gonway# Tim beat rm iito  

xmm' ohtotood i f  the m ite mro le ft ovomlght, To werome the 

bnfforlng capacity of ptoamap i t  imo fciiid meomcmy to  uao a strong 

•minorai -aoM (0*5 ml, of i /2  mlplmdo ooM) to  mtQmo tlm oashm 

d lm d# „

T itm tlm  -0f t!m OcRway tmlW waa not aceumto when porfomiod opoa 

to  t ie  atmoaphemg; Imt tItm M m  to  a oWxm dtocMe free ataospheve- 

•gave good rosnltcv Atmacpliosdo ooîî oa #m dâe # d  not oppemv to  

totarfere xûMi # o  voaaXto but a auddèà toaraaoo amlatog from- the 

operator eq d itog  mov the un its toU to  A cMoM m e iealguei

to  omdloato tk la gvvoi%

Am m Ëm

Cg} a mffifes? o f a s , 1 slsa  (kmitxj im it-s.



(b) Syringe p ip e tte#  o f th e  «hmlking e tid c^  pattern*  TWo Glee# vere 

used» 0.5 m l. and 1 .0  m l.

(e ) one 5 .0  m l. Green LineP b u re tte  w ith  autom atlo r e f i l l*

(d) A m a w tio  G tir re r .

(e) A tran sp aren t i^ iieid  behind ahieh  the Conway u n its  were titra te d *

The b u re tte , n a n t i e  s t i r r e r  and tran sp aren t A ie ld  were ooedalned 

to  form th e  t i t r a t in g  u n it i l lu s tr a te d  in  fig u re  7*

ISjLmJI

B urette

Transparent W iield

!4agnetio s t i r re r

m n .J«  E l l io t t  L td ., E w a i Works, Pontypridd*



(a) â  u^tnv0/mé aoluM>m o f torixm bydrWXk) tM oli xtDB kopt tn  a  moSM 

b ottlo .

(Is) Wmm tirda etm k eolutlm ^ a oohit&oa o f barlm  Iw^liwMo tmo mde

%p .tiîlo li 1ÎC# m W  Æn tW   ̂ W .a  a o lu t i m  ooncAotod o f

a 1 iîi 4 o f Btook ^slutdoii o f teeltim 'tn

dlG tllIad œ te*  to g o tîw  %flth about g tü* o f tW mbW im#.o#tor 

eoliitloa  dGaorlWd W loiî, %o stm iigth o f %!m aoliitim  ima 

aJJiistecl 00 that 1 ml» mqulroâ A to  A*9 ml*, o f îî/SO hydroolAoiAo 

aoicl for -tip t l û B  ^olutlm. tma atomâ la

a eorboa dlosdLdo fm e àtmoapWm & oerbm cltedcle fm o stomgD

c^ tm  illiietimtQd in  figure B ooaelotGâ o f a otmmp bottlo  

ommeotod to a 1? ttibo ti%%l o f noda H m  oo tfe t  a ir  oatoring tto  

b o ttle  pasm l tWo%h tte  eocla M m  mM boome cmAon dic^lclo. Acoo. 

# 0  stom go W ttle focl by tb» lm#bm to

a  tuoMmy otopoook. flrie- etopcook m s  im n m lly  k e p t  c lo s e d  b u t  

%#33% eotlm atlm e tmm out a  o f tim oarbm dla^lüe

fm B  ïm rlw  eouM bc foâ la to  a nsm iu tiibe #iàcb

#%ed TOliMoa -coaM l>a roaoved to  f i l l  tW ooutro tîdU o o f tlio- 

Gm%my tmlta*

(e) â aolutlm  o£tû/2  m lpW rlc acM*

C'd) Bidicator aolutlm  cosielstocl ai? a o f plmmlfMialBtxi



and thyB olp thaleln .

(e ) A so lu tio n  o f hydroohlorlo so ld  made Jip aeou ra te ly  to  bs o f  H/8Û 

s tre n g th .

( f )  A s e a l tùsr th e  l id s  o f th e  Conway u n its  idiieh consisted  o f  a  n ia tu re  

o f tn g a o a n th  gum, g ly o erin , d ilu te  su lphuric aoid and w ater. The 

in c lu sio n  o f a d d  in  th is  laixtuzo p resen ted  a  d iffu s io n  o f carbon 

d iad .de from the atnosphera in to  th e  sealed  Conway u d t s .

Cm!<>op a y t . . .



Tha lÿiaasî rlnig mû Itûn of tho imlto mm monred i&th tb@

OQoling ooapouM» 9R%o 0»g ml# # /2  aoM imu thBu clo-Mvomd

;lBta #B  oWmv m i l  o f omh Cmxyoy m it  diojaotetoalJy oppûslto to  tte  

poiat %ûm*B # 3  plooma vmt nddod lator» fhc 1Mb mm %m plWæd <m 

# 0  0ss^/^ tmii/0 leavMg about o f tho ooatm leH  tmcQ^ercd«

By aoama of a ayrlaip plpatW 1#0 ial« of tî% tedtiu ludloator

QoXutloa mo tlali^orod to # 0  conter tio ll of mck te it  cmcl tw  imlW 

iTDsao inuodlatsly ooalod* Soso o f tlBoe im ite oot i#  tn  iM a mmmier 

t-?oro le f t like tMo to act ob- hlosûm to a lte r  fo r tbo olw  dotoriwaM m 

o f %dgag&do t-Meb ooomeod to  tho omW i dtodclo fm o atorocp-

ayoteo

SzG pMewa to  O.g slo  f te i oeolei m%itrilbgo

t # 0B 60 tlKït mtotoal to  tlio atmOBphom took ptooo. fha IM

■of a Gom-my m it imo moved o # r  o ligh tly  miû tlm phmm xrm (W toorM  

to w  tlse outor m il  of a D'oim-my m it  aftor tMoh tbo m it  ma Im W latoly 

aaalod« ' Gonî ay m it m e Mmn I'otated oXi^gitly to  bring tim  

oulpMirto aoid toto om taot d tb  tim ptoasa* Tbo m lts  m m  t to i le f t  

oa tW  bomb tm tll uoxt mordng it o i  tbo bartom bydrmiEo lo ft  

titra ted  agotoot tW n/80 %#ooh3mAo acM to  the titm tim  atand 

IJvtoaWated to  flgsro 7 . # é  o to g o s o f tW  tod loatw  imm- blim

to  ptolc to  ealoîSjXeea^ Blank m lto  m m  tltm tod  f im t to  dotemino



the m om t o f aoid #  m l.) mqiilmcl to  neutralioo the ha ttm n  hydrcKido 

premnt Cm ©aoix im lt before tbo additlm  of oesdra àlmMB ̂  f te

containing tbo Tslosaa Here then titra ted  to  dotoamî io the miomit 

o f aoid (U ml#) mquirod to aetitraltoo the basiim l^droxMo le f t  after  

the oboorpticm o f the aerbon dicsddo relcaood from 0,5 ml» of pMnnm̂  

Em oalcutotlmo given be Ion deiKsnotrata- hoi; the aomemt?a#m of, carbcm 

d lm id o  preG oat t o  tW  plooma uamplea xmi o b W n o d  from tlio  tis3  

tl tr a tlm  vatoo B vmâ IK

B q w t lm  (a )  1% 4» CO^------------- ^B a COg I  ̂ HgO

Bouatiai (b) Ba lOIIto ❖ "MCI-----------  ̂Ba 01^ ❖ 2L-A
R qw tlcm  (a )  1% (Œ I)^ 00^^----------------:>Ba GOg % 0

"4/ %i
Bqtzatim (b) Ba iG ll)^  2401-----------  ̂Ba 01^ <-

Blank reading (B) gives amoimt Ba (a i)p  p^oaont to  so to tia i 
iMmonn (If) gtooo mmmxù Ba 0 n )o  Xoft over after

absorbing the OOg,

Emrefom (B «» 0) gtooo the mmmt of Ba (OB) g roeuirecl by GOp#

B ut o # a M m  (a )  1  m,80lo  Ba ( # ! ) p  1  m#iQoto OOp

and e q m t i m  (b ) 1 Ba (OB)g mqW lmo 2  m^x^aoloa HOI

thorofom 1 m#raolo OOp a 3 n.moleo HOI#-

3iUt atrength of acid used Has îÿfeû oad tim vohmm of plasim ua#d

0»5 mle

the nmibor o f m.moloo 00^ to  0#5 ml, nkmm  -

Cfirfi) M BS .r
s  80 ' ï,œ o



Emmforc the o f GOg par litr e  o f plearm 5̂

k#Uj

Em method of aa neoâ emtei&md OQm>ral ÈmwmMom em%

timmfom a mom ooiïîptote m^Oyala vaü modo than vm  mado for the Vei 

Blyîm KBthaL â aorioa of standard aoMttomo of aW&m oarboiKto naa 

aiWo roa^aat gracie aocUm̂  ec^Wiato. Eiô o

aoMMcsio itûnà^ aW)lo a t room WiporaWro hpfù tended to  pick up 

carbon dioxide from tM atooaphem to fom eodimi Mo^s^oaato as slmim 
:ln  # n  fbUcMtog Gquatlm#

%2 GOg IlgP OOg > g  w  mog

Tho m totim o i%xre fmoMy pg\)pamd imod <m ome day that they 

x^mj naclQ̂  EWImtlmg tiem mado im t-Mob ooaWWt 1(% %, %  0» 30 

md 35 miXlfciûloa of carbon dioxide per Mtm# fabXo 3 boXou giveo the 

Hoighto of sodim oarWaaW t-Mob diooc&md to I litea  of d io tillo l 

imtor gam #m mcpimd amoemtratiom of om?hmx dl<scMâ

M & L3

10 ra.Eioleo/îi'SsM mgt&.%d. î.tô  ffâ„ îla., C0« pas? ïl%va o f mte>?
%g u n X,59 ’ c tP n « a i?
m f) 5*1^ ''
0a e XI 2̂ 65 4 Î3 S3 5? îl #

O 3̂ 3.1B 1* y H %> n
it n 3/iCt c # n il « fî



Bight h2m\t Gmmw unlta m m  m t up together \A%h mmn Cemay m lW  

for eaoli etcmdctrd oototien, Ihoeo lo ft omiamlght oad tltrotod  to  

Bomitogi. Eeiq tliero mm eight vatooo - dotom toal for tho Moak mid 

oomn valxiBO moimmitooâ for each atmitorcL By conoldeSTing each bledk 

titra tion  m feo agmlmst oaeh etaada# titr a tlm  w too a to ta l of 56 

rooulW mm ob'Wmed fai? each otoadord solut&oa, Iteso rmaulW am 

8bom to taMeo A to  9* A m m  resu lt t e  Won oalm latod for oaoh 

Gtaiidori oototlcm together tdth ife  otm itotl dovlaticm® frsQUoaoy 

O latrtoatlm  mirvoo %E)%o plotted eaeh otm ûw l mid thorn ai'O 

ropraiuced to figtimo 9 md 10#



BlosW (B) 
(ml*)

feteK* Q'& 

# l0  s?eaâiBf|
StmitloM 0 )  

(ml*)

W'̂ 30%* of 

Yjlth this
Û *■»■ 0 
(ml.) m.moloü/M%)o

SKalf’iKi'i» ̂

3.62 I 2/79 1 0.83 m.38

2.81 I O.Gl 10 J3

2.82 2 o.m 10*0

2*83 3 0.?9

3.é3 3 2.*?9 1 o.a& 10.!̂

2*̂ 1

2.82

I

a

0.82

0.81

10.2>

10.13

2.83 3 o*m ,iOaO

3,64 3 2.*79 

2*81

1

1

0.8g
0.83

:io.c>3

10,33

2.82 a 0.82 %o.:a

2.83 s 0.81 10.3̂ 3

3 06^ 1 2.99 1 0.86 m.?s

2*81 1 8.% 10.5

2.82 2 0.83 10,3s

2.83 3

T'%m

0.82 ,

I woJxm

m //‘i 
a îf),g 0 ,3.9

Kïi'ïAlSfc.'iîtïîcAr., Vî-,T̂;a, ir.-=iii=;»v;« 4*:?̂:.%̂



Bllmke (B) 
Col»)

3»62

3*6^

3»̂ 4̂

3̂ 65!

of

'Milo :ma#ag-
B'kmdai?̂  (B) 

Col*)

8*/(A

^*44

2*45

a«44

2.45

2*44

2*45

of
atmûavÛB- 
\Tj:hh t1â-@

6

1
6

■I

6
1

é

X

B ** B 
(ml.)

1.M3 

1.1!? 

1.30 

I.IG  

1.20 

1.21 

i .m  

1.22 

I&cm V iü^

%*??5 

%.63 

%*G9 

M.T5 

%

35J35 

15.̂ 33 

15 * a

^ 14.96 jy 0,33



W Û B Û

BMiAs {B) 
(ml*)

■ of
%Amak8 %:At& 
tM o mm%mg

(II)
imU)

Hwiîte» o f
Ot;:#daW8 
V$Ml tlÛB 
E%W31ng

0 -  y
Craî.ï

'3C3fleis«îes;atr«rA':;*i'!i is-krriWrwfWenta

3,é2 1 2.02

S.04

I

1

3.4

a,§8

80,0

19.75

S.03 I 1.57 1943

S.W 1 1,53 19.33

3.63 .3 2.02

2.04

1

4

1.61

l.y ?

20.33

1943

8.05 1 1.58 3,9.75

8.0? % 1.56 19.5

3.M 3 2.02 1 1.6a 80.m

3*û/j, 4 1.60 aa,o

2.05 I 1.59 1948

2.07 1 1.57 19.63

3 4 5 1 2.02 1 ‘1.63 20,30

2.04 4 l .ô l m .ag

2.05 1 1,60 Sj.Q

2.07 3. 1,58 19.Ô8

:#m  m il#  «  30.92 ^  0*27



7

a-n âaâ is

Bîca&fj (II) 
(ml,)

HmWg of 
bînaiso îdtîi 
•feMo îxiailteg

' Staîîâfsti (IS) 
CbI .)

feiibcjï.’ of 
staadaïâs 
•Wl’hli tMs 
seeiiSSig

B «. » 
(ml.) sa .'jQlas/.'ii.'&s»

3,6a r 1.68 a 2.00 35.0

1 .64 a 1.98 %.75

l.é é 3 1.96 34.5

3.63 ' 3 1.63 a 3.01 g .l3

1.64 2 1.99 34,88

1.66 3 i m m .65

3.64 3 1.6s ■s 2,m 23.38

1.64 a 2.00 35.00

1.66 3 1.98 84.7g

3.65 2. î,6a 2 2.03 S3.5

1.64 2 3.01 93J.3

1.66 3 X.9S %.9S

MsdSÏ 'ï?ûî'iE3 « S4.2.J; 0.S7



BSmka (B)
J '

%&2

3.63

3.64

3.65

o f
feloAîlia pl‘bh 
W .0

3

:5

StemkïM (U) 
(ml»)

IWW3? of 

ifWï tMa
B ™ Ü
t o .)

?«e=i*:r. K' %: ^

m .ffioî-Qg/llfes

fî 3.35 e .5

#̂2? 1 S.S'p 83,33

1.:^ I a.34 29,as

1 .# ’ 3 8.37 39.75

i#a? 1 2.36 m.5

lÆ 1 2.35 3 ,3 8

1 .^ 3 8.38 «>.73

% S.37 # .6 3

I 8.3» # .5

3 2.39 S3.CS

1 2,38 29,75

1 2.37 8 3 ,#

# 01% m teï ™ 3 .6 ?  » 0.35



M ts m z js

Kosi s  34.76



CALCULATED lO  

DETERMINED 1 0 .2

SOD/UM Carbonate SrANOARn̂
^r«^u«Mcy d if  k 'rtbu Won

15

14.96 wwan

20

19.92
± 0 .13

No -10
— I t

—lb
DET

- 2.

2 0

n b .a

FreaBBPcy e u r w  o f ao d ia i MrbonntB atandarda

«m fm jnbw  lO. K  and 20 n J o W lA tr a  o f  flMboB dloaddB



SODIUM C A R B O N A T E  STANDARDS

CALCULATED
2 5  3 0

D E T E R M I N E D
2 4 2  (m ean oi 5 t )  2 9 6 7

± 0 2 7

■ Ç rtt^ u e .r \c .y  d i S t r i b u . t t o r t

± 0 - 1 5

3 0 —

3 5

(meeun 3 4 7 6  (m tan  6 b)

±021 2 0 -

lO—

No
of

DETS.

2 5 3 0

FgPQMBiicnr dlnteU M tlco carm e o f  oM tcnste «tandarde

y ;. 10 «tv? 3 5  B jK > te a /litw  o f oarbon dlcoclxle

A irnebar o f plamn soiQ>l0S ubto a lao  # e t up to  to o t lo p e o taM lity  

and tho roB oIts a re  given In  ta b la  10.



Blmko I 
(Ml#l

J2âi3a2

*.3.8

# m :L @
4.19

4.33

IM am J
4.3.7

A.ffi

SeMMkÂ
4.17

AuMà

of
î>teils0
tM o

X

4

A

•)

3#3û5

2.%
m.i6

2.%
2.16

Imm?
x .a i

X#6i
x .m

2.oa
2##
2#I0

2*08
2#C9
2*10

K-tf

3̂H;*c;ttrTr.3if-'«PAi<:'ai:JSt3*>VWr;

HW)or o f  

# l e

■̂ŴÏV.TtlïaKSWT.W.WSiB.'̂*?̂^

rs*t.-at-.'*à5fcj-icr3s:̂ i.«!«,’»:’ïïtT-jr,;;*S*̂i..-;«u+.'siirv»-.t*ï,*ïiÉ

Vid f*
(ml a)

3 1*91
a 1.90

3 1.92
2 1*91

l'îom1 valiiî

A 2*#
I 2^01

4- 2.04
1 2.02

V(#.̂

X 2.51
3

1
3

2 .#

H»5a
a.5o

m oa

2 2.09
a 2.03
X 2.0?

a
2

2.10
2.09

X 2.08

VBŒh valüD

UV2 orna. 
ia*raoioo/H1>s?o

a*G8

23̂ BB

2^*92 j;O 0#

:^*38
25*13

a * so

^ 0*1

31*3a
31.%

33..50
31.25

31.38 ^ 0*12

2&*%
:^.0D
Sil.SS

?3S.2S
23.3.3
aS.oo

2B..12 s  O.WJ



vmzlas Üm pll hod to %33

imaniwoa either* at body 0%'' a t a  louor tompes'atum

W!%%3amtm'o ao^f^.eloat5 applllod to t!m valtioa obWaiGd  ̂ BmmoX 

eoXoK'lnmW.Q metlmdo o f d0toi^#mtlcm o f piaoma p!I baw Ikjob #ao&X.Wâ . 

lasay w^Mg pWmal :md ae #B  ItadleaWB md 1924̂

OWùk miû %W#%8, #3%  BAlockp^ 3$48$ and Moau^ 3953), # 0

foH ot^ g imtkod depo^bod h j Vm Blyîso  ̂ iM.otBgoŝ ' (md (3949)

a im  iiaiBg itop ol md Imo Worn adapted to # 0  eolcMnc^to^^ omd hao

bom mod te  # 0  prooont mtu%*

(a) â otoak 8o3^#m of dteodtem %dm#m #ho%)hato ccataâMBg 242 # 1, 

o f tba a a lt pa?

(t>) 4 Dtosk aotetl(%i of potspeltB dl^'dro^on phoapkato oontalW.%

2 3 6 * 1  @r,io o f tîio- m it pas? 31tyo.

^bom tim ^otetlŒïO mm  kept te  ôtoppamd f  laeko te

tin  #  4^ G.

Co) KidboX rod* A stock oatetioB of 0*1# pbmol vùû iib.b made %m %  

dloooW,% IGQ mg. o f phemol mcl te  2B#2 ml* o f 0*01 H Ma#I aM 

cEtetteg to  WO ml* tmo iweimmd mvoral mcpteocl.

(•d) â 0 ,00^  cb tetio i o f plm iol mû tmo made by d&tettem o f 20 ml. o f

«  Bmi0 Elootrosolanteri HaiOoty» Eosos:*



#9 0.33 otodk to S50 ml# TMa mluttai x?aa aleo

Gtosod In a mB?l(praW? a t 4? 0.

Co) A 22.53 solütlom of ooddm ahlorlde*

(f)  A 0*93 w3&$tlm o f eodlm  ohlm d#*

(g) Rmtm3&oed pam f^a# #1@ m s modo by mW% oWnt 20D ml.

of liquid im’affln tA# 20D ml* of distilled xmtw to x-Moh a fm  

drops o f 0*3$ 0ionol red soXntlci had boon added, %o 

alWtoa vigoionsly mâ 0*02 H PaDH m s sbMoX drop ly  drop isiM l the 

xmtosy ootetim  of tedioator Woam p@miamGat%" fito <>iX tias

oaparatedj mâ stomd M a atoppemd flask,

(h) #m traliaod tisalisïs*,̂ /̂̂  iE #  8 mg* of ptignol red per lltra*

fM s sotetitm was made iimedlato%" Wforo- xiso eiBco # o  p1l ibXl i f  

i t  stood for more am hoiw or tm , %ito a 100 ml. wihmatrio 

fZaalc plaood A ml* o f tW  22*53 ootetioa of oodlma ablWLdo cmû 

ebont 00 o l, of ID ml® of tW 80 mg. por lltso  plioaol

ooM tlm  aoasm'od aooapotoly end added. Drop % drop 1 ïMïïl 

%im a#Gdg s tirrteg  by m tatlm  afto r each aMiti-ca imt&l tin  pÉ tias 

abomt 7*4 (a oolm teo#r mallmg of %) # %W flaok mm tMm f i l la i  

vdtii m tor iia til about 0*2 ml, o f t$sa mar% cmd more 0*02 B teôlï 

m'Hed a drop a t a time m tü  the pll tmo batxieem ?*4 md 7*6 

(oolOKimotoe s?oMiage 34 « 38) * flûB fkmk wm kept stopporad to  

rotcW QbsoBpt&m -of <whm dloxléo*



From the 0*3 M stools aoM tim s prorioisBly p'mpojmû mteod soMtKmo 

o f disoctoa I%kWogom pliospksito potassioK  ̂diliyclrogon lAoophato xmm 

propniod. Those eotet&ms mixed te  tW psoportimB shoim te  W>30 1% 

gam tw  pH VfAms te#oatod  timy mm dltetod to

m

0*5 M stools ooM vtei

ml*

50

111*

23*68 

%%*4B 

5*57
►v<.T\̂A25îi-‘AkVJc*-Ŵ'.̂:-4iL,*;»,.

#% eihWmd a t tompomW%o
lÆîdiûïT^â xïtei ênziWâ to  î(/l5

20  ̂ 0 . 

7*%

? .a

7 ^ 3

33® C,
w/-̂cL.%tî̂t5ür*ïi

7,3.0

7.40

7,70
iK\aC:*C*K:

To obtcite #0' Gm%et l.ÿ%5 dlM tlm  mid oorreot teto  thieo 

soparato ommttQo %mm mmmmü 8.15 si*  o f im ter. 1*35 ml» o f # o  

appropriate 0,3 M mteod p tejiia to  k iflb r mû 1,0 o l. o f tW 30 mg. per 

litm  phenol red mte&lm, M tor addltlm  of the %0; tlis mhtUivon 

xiùm omh stlrr^x! x&th a footed rod aid l^medtetoly ûtoppm?Qû to  

%)3?oteot atmoapherlo aarWa aicedldo.



Pmrlne tin dovalopmoEt of tho motbod e to cto l ÿlioapîioto'̂ 4  ̂

G otetim s m m  pmpamd <md mmltega o f Qgat&ml dow lty w%o made te  a  

ÜMem 8,B» 600 A oollWiMLm omw tma

o'bWlmed as ctescribod by Vmi 83#e g& al, (X949) trltU spaoiolly eeloûtecï 

tofit tubes te  #B  toot tebo oarsdar, TMo ip  llhm tratod in  figmre II .

lu X7&0 posatele to obtain rapenW dlity at 20̂  0* Imt mot at 33̂  0* 

IhprodlGtablo oaomrrod aid tW of tïisoo orrors xms fcmid

to  3te te  tW homy motal eonoimietim of the owotto oorgrtem* A 

em etto om tointeg a phos^mto buffor eotetlm  vasmd to  39^ 0* md 

plaood te  tin  opeatrophotomotorj» rapMly te st Wat to the metal oorrior 

ÜO that tW optical donsity vm read at on mûm&m wâ rondm 

tomporatera soDmâmre botiaoa 38^ G® mid room tospc#atm%. The m#dl% ' 

of hoot teas from fmoli a sotetlm  pteood te  a te s t W^e aa\mtte 

eamder te  tW  %ilom ELB̂  6(30 8̂ ]oetrG%)Wtme'tor te  te  W)te 12 « 

TMp pot̂ mo of error x-me everem# id th  the epeeial %:y

lioatteg the fciotal oarotto carrier .prior to  plaeteg te  the epeotrophoto» 

moto3? mid time oteMag # o  heat tees ùmm the omvottos enablteg a 

■ madteg to W Wmn.

A onllbrattei mi'<M vim  thon atteapted tioteg mi eoterteotor

i&th a no* 6fS Xlforâ gelati%m f ilt e r  ifmoe ahoorptim peĉ i: i s  la  the 

W&0MI Of 545 By4K* filo wl buffer mtetureo m#3

H IMtemn 3hotBummt €a* L td., Cambridge.



/ - y

Time (socd.) Sosplo % 
Tel#* %*

Sample 2 
%r#. %*

Bbî̂ Im 3 
T̂ mp. %®

0
ei-if.iUS-A- i M -, 4Lr #Ĉràf\A

39 39

.<«> 4Wp-*ï- ? ■iiVî'Wî(ç«"V i

5 36*5 30 35*3
10 38 37*5 38

% 3?*g 37 37*5

20 37 36 36*7

36 35*4 35*0

30 34,6 34 35

45 33 34

î ) te' tW coXozlmoter Prier W madteg a t 28^ 0* tW eo3œ teat0r

tuhoD mro Wated te  a xmterk^mtli te  ^  0 , TSie oaM bratim  

cbW&W a t 20  ̂ 0$ üoteg a nmW?' 62g f ilt e r  te  13teoteated te  #gm%!0 11 

togB%er tjltli a ebWmod cm %s si%etaz0pI%otmBter«

!%m üte e^^rlemce ooqu&rod te  te  obW&i a a a litea tlm

ow m  of the #m.3phate 1mffQKk*%0 so tetlm  te  tea opactm #iatm etor at

u*g a sh e#  xm0 nado e€ # #  teso fmm- tho eolorlmeter

Wma eù #8teteg 10*5 ml* o f fte ld  Wnn ploood te  t&B colorlaefBr*



6 0

CALIBRATION CURVES

5 0

4 0
e e l  c o lo r im eter

FLTER No 625

3 0

SPECTROPHOTOMETER.
READ S^O fny 

Fiji.
\2Q.

Fi»- 11

CoTOMfloop o f ca lib raU o p  cto tpb  

trm  the aoneixoci>oUx>^*^ »«■> t i#  co lo rln e tB r

A Blower loBB o f h ea t was ohoerved than ooeorred An tbo opeotrcqahoto- 

n e to r and th is  was th o o i^  to  be doe to  th e  p la s tic  ho lder f o r  th e  

ooXoriraeter tubes w ith in  th e  o o lo rla e to r. The re e u lts  obtained in  the 

e o lo ria e te r  oogparod w ith  h ea t I o b b  in  the  epeetrophotoaeter a re  given



Èu

mi

/B m
[aoGB*]

20

3a

30

/p

m

!Ibmpassttm) iii #g%QQO Qontlgm#
'WBIP Qolo%#mtor

8mp2o 2

39

38

36 #5

36

8mm3D ^

36

m

31

.W.3

s&»s

39

38

38

3?
-i;i*c#JW.=.TKrjrJ:îirîî*«*?ŝ't»l

8m etœï)hotm #0^
8mp%0 %

38,a

38

3Ÿ,a

3?

36

34.^

33*g

S^D le 2
ïŝ Tjfc'st.-aïsiKï-üsiçi.e:-

39

36

37.8

36

38.4

34

30*8

38

37*8

36.7

38.0

38

34

J

OaMbrotlm eorvos Tmx> tWa cüsggl# oat ooiag m  0 a,%«l ai#3D  

^lam f ilte r . A 33&# eaUbr^tlm  em w  tme oMalaed at 0,

md a t 38^ 0* $iswa repsxxWiMo^ # tW # t Mm oaMWatlm omwo 

HGio obWaod with tho 0 .0 ,n ,l filte r s  #@ %etWê tim i üsed to



âBtesBine ploana pM and th e  tecrpnrature coeffle leB to  o f blood and p lasaa. 

These o a lib ra tio n  curves axe shown in  fla w #  12.

CALIBRATION CURVE  
E E L  c o l o r i m e t e r  

O C R  1 FILTER

£ls> -i2
nmiihmMmn tmr^a rbogphatB tw fftn

For sQOh detsrm lnatlcn  thx## o o lo rln e te r tubes were used. £nto 

two o f these were p ip e tte s  10 m l. o f th e  nsfu tralised  sa lin e  dys so lu tio n  

fo r  ch^H oate dstezsdnations and these so lu tio n s were Inm ediatoly 

covered w ith a  la y e r o f n eu tra lise d  liq u id  p a ra ffin . In to  the th ird



ôolosdriBtos? 10 ni* of 0.9# oalim  plpattoe to  moùlve a p3nom 

blook. îmto emli of # o  # o  8olorlmo)t0:e tdbas coataiaiBg Ife 10 ml* of: 

Gol&ao âyo oomt'lom tjES pMosd O.S ml» of plasm .

To dbW a tW 0.5$ ml. of plasma B?m tbo ecatslfligo W)o Im

I t  to î boon oôHoateclô tlio- smblWr bmg wm ŝ moved mù tbo plaoim ims

irltMsraim iialng a toig tlppad 0»g ml. pipette, â tids^ 0*11 -ml»

of pMsma xmn Imto # 3  oolorMattw ti#o ooïitaâsi-ig tho oaMmo. Tha

Gomtonto of ocoli oolos^Eusto^ tubo tiom %Kltb a elom footod md aid 

tli3 t?m WWo laso p*!a0od &% a %jat03.\:*bath at 8. 1% fi%3

Tbo m^o of tbo ool(%%%motoy m s oot %lth tbo plnseme^saSlBe hlmik 

aad tbo BoaOingo of tbo ooteili^otos* Wxao tdken» By m f m i m m  to a 

p%QvlGiB%r dGtesMimed oajilxrat&m oi^rm tk> rûmtm p! %mn fomid.

I t  imB aoGéBBozy to oIboIî fliB t tko ^paaW A llty of # a  iiiothod 

x^femico to  plama pH doteMBattoifi a #  to  do tliio pH 

dotemlimtiaao imlo cm #  plasaa #m m m lto of t&o

pli dotem laatlm s BP (L am gWan la  tabla 24.  Tbo gomlta- -um 

Bot oomocAod to  tlio W%" tompamte’o of tbo onâml. Wŝqph tlioso 

I t  appoomé tlmt th is  îaotk)d mmM Ib tmod tim

<iotoi0% atâm of piteaa pH of oattlo*



M iU iM

a b e Û G Ë

:i 7.63S Ÿ.703 7.695 7.<m ?.%5 7.69S

'  9 9»6?0 7,670 7,655 7 M 5 7.65^ 7*6gg

3 7,600 7,675 7.630 7.675 7*680 7*680

4 7 J m 7 , m 7,485 ? .# 5 7#48fj.

5? fM S 7 M 3 7.6^5 7.635 7*630 7*630

6 7,410 7.4.90 7,459 7.430 7 e4 a 7*4a

7 7 .'mo 7.770 7.735 7.7m 7 ^ 0

ê fM 0 7.73S 7.780 7,780 7.770

9 7,740 7.731 7 .7 # 7.740

10 7.W0 7.780 7.780 . 7.780
&:.z. As-*Tiict'CTSV,'3tsii-'is:'Jv'ie «.-sr:-ji<r3!>r.;1>r,^*T-kj;ift*Ji!.

Bineo I t  mo poaatMo mlidiar to f&id tW Wood pH d&goatly a t

30® G» nor to  CQpos?ato ttio ÿh m m  a t  38° 0*, I t  nm  laoGOsiiasy to  

domri-.xlme tsmpemWm cooffioilonts ta? both Mood mé plooim* 

HoooBtbaX (3@#) tanid  th a t In omloa to  dbWLo pi! WMao ta?  p%a&:a% 

03:05t3y to  tüio^o o f plooim m  I t  mot̂ oooasy to

GontBifuge a t 38° 0 . I f  M.ood mso oooiW. to  0#- gmd GC^^Wf%od 

a t  th a t tm pom tw o m û  t ip  eopamtod plasma tyaii them xjDMml to 38° G#



ta;? tmammmntGg tl'o pH obW æd abomt 0*#3 imito ^oator thmi 

W mt obo$K'md lA ea t^ïo b lo o d  ^ms o e n t^ f tig s â  a t  G* 0hOïmé

MïO B3aG0î% £o}? W .0  x?qb U b  M f f o x ^ m o  â u  toaiB cm tiim  o o o f f lW a tc i t a ?  

b lo o d  pH aM  piaorm  pllp th a  b lood  t9r#em #m "e- o o o f f lo le a t baiWg 

't o i  8%^% ( # 4 9 )  m m aM em a tîm t oIboq p% % atlGally a Z l th o  d a ta

3æi tW  lltB B itm za t ! a  p ïï o f  W m a plasm a %;o:eo d a g lw â  tam i

blood omit&lfagad a t mm'WmpoKlWQj  ̂ ta* oompas^am â t ifae 

$o oom tlm o to  a t  m m

WhoB Moüâ amploo tcOB dmm Ita i oattla tWy lœ o  mot dmim :m 

t in  m la tiv e 'J ^  Taïin a^oapliom of a tîODpltal imiil m â  Inimsdlatoly 

vrm #ortsd to  a mrm Xatoœtosjyo Blood oampleo m m  Into a

ooM atmmp1O3?0 o f a byra mâ ao a ooRssqumGo tero mibjootod 

to- emoMordb^B ocoMng pslor to  I t  m s fomd

th a t  # B  tom poratm x) e f  tW  iim à  m o  in  # o  s^ g lo a  o f  3 )°  to

0* tM lo in  \V30p- i t  mo coneMomil that tW oooMng, prior to  

oanmdiYggaM.mg rat̂  tmm afibotod # o  motilts obWmod* A otandoE  ̂

p m m d a ro  o f  foload sasip loa to  0# p ? io ^  t o  o o n trif^ ig a tlcm

imo tliorefom @do%)tëd and (K ifflolm to i:a?e fomM ta? bot̂ i

bloüd pH amd p3ama pH*

TIïo toR^pom tiim  a o o ffio lG a t Q f tk )  pB o f  hmrjM ) p M m a  im o ta m d  by  

tiâdB Q  p la o m  a e ip lo o  m û  tlnû^M g  t ! n  plî d iffom m oe xilm i m ad  en  th o  

G otaiûR oW r a t  t\m  Imoi-m M sm oratam ia^ ZfP  0 , and 3 'P  (Lp t a ?  X :M A  

oaMWatlmi m w o  IW boon gmpamd tW phooplmto 

ooliit&mo* Rmnlto om givm  in  W 80 3g.



•f ̂  ̂ . 1, »+.W. yv̂ Plî
m ° 0*

xM Biffba^snco
3!P 0 , ÿ!l m ita

I 7.603 7,465 , 34.0
m 7.6S0 7 .# 5 , 34s
3 9.6ÙS 7,510 ,135
à ?.m o 9.320 ,160
3 7,730 7.570 ,130
6 7.670 7.455 .315
7 7.693 7,490 .3%a 7 .7 # 7,555 ■,m;>
9 7 .7 # 7.560 .185

10 • 7.635 7.493 a #
11 7.641? 7.53.0 .133
13 7.705 7.343 .160
13 7,660 7,333
% 7.613 7.463 .150
13 7 ,6 # 7,#Q ,135
16 7.680 7.530 ,150
17 7.650 7,493 .133
m 7 .6 # 7,470 ,170
B 7,650 7.495 .155
20 7.703 7,533 ,250
21 7.655 7,570 .345

,16022 7,699 7.530
3 7.635 7.490 .345
% 7.773 V,S93 ,ÎS0
23 7 .7 # 7.380 ,3.60
26 7,64.0 7,430 .390
2? 7.66# 7,573 ,M5
m 7.660 7.495 .165
a 7.655 7,535 ,1-30
30 7.570 7,430 ,150'
31 7.450 7,390 ,1.60
32 7.600 9 ./J0 .170
,33 7.650 7 .4.05 ,; i#

1rs TfR»:%e at ̂ t lEi'WA'K; -

Kosi'i k .3.35 t  O.01»



A œoB dlftammeo in  pH of 0*155 milta mo fmsâ -for IS® 0# A

tmpceatmo ooeffioieiat for tm  pH o f bovlmo plasma of 0,009 #I imlto 

p a r  dogrco m nW .grado v m  o a lo M a te d ; i a  a  s m l l a r  m snaor a  tom pom itm o 

ooQfficdoat %ma ft%mü for moino plmma, Tho rosniW obtcdiisd am  

la  talilo 26q

v̂n‘A'?K̂‘vî«f«ï#KWT.y;.-.ktî;.feï'ste«:t55sijE-

Scsapîo ■

3.

m
s p  0 . ; 

? ,#

sâ» e . ; 

7,43

Diffoseîïoa 
|S  î’s lta

. S

S 7.5S ; ¥.38 • ; .a )

3 : 7»59 ; .m

4 ; 7,61 ; 7.40 .2%

5 : 7.6? ; 9 , #  ; , a

6 ; ?.'%. ; 7.50 .â$

7 ; 7,63 ; .21

8 ; Y.93 ; #2&

■ 9 ¥.70 ; f.4.7 *W
3,0 7,73

a a îî a .332 iOiOïi



â  ïBooa B ÊSicw m oo  o f  0*222 pU isaits m s  £ o m â  f o r  1S° G# â  

tomporaW?^ om ffioim t for Mm pH of ocmlna plosBB of Æ M  pH m lto  

degmo oentlgmdo tme oaloiîMtM*

fho tQîapàmtifro oooffioiGBu of bwlna blood vbù ûatQVïiûmâ èü cm 

indiroat mamw -uÈmo a mothM for \te  #)to:Wmatlca of blood pB Imtl not 

yot baoa dovo3,opQd» Roseathai (2BÂ& pointed oivb tlvœb blood w â  plooma 

imd oom a t '5ho of ooporatlm*. Tliomfom i f  \Èto

p3aGBi% ootaM ha mpa%%tod a t tim' difform it tomporËW%̂ B and tko pMosia 

pM foimd a t tlrnoo (llfforoat tompô%*aW:B8? thon thù blood pifooaM W 

aoaortaiviQd a t tbaso tenpezwWroG; : lf tbo Mood plî wm Immni e t t̂ K> 

torapom tiaroo &t %mo p o d a ib le  t o  flm d tlm  b lm ê  pi! ' to fâpo m ttira  

cooffloiost« '

%o blood flosMoB mm Wmm from the bbub m^eal a t Mm oorno tieo 

tm â o o para tod  a t  ( f  #* m d  0*g smâ tW  plaom a pH 'w%o

fcæ d for oaoh at 20° 0» ftm plama pH valm o m m  oorsootod to  tW 

to m p o ra tt^ ^ j o f  e a p s ra tlo n  to  d b t s ^  b lo o d  pH a t  0 °  #* c&sd 

25® G« end f& m  tlm so  im3m@ tW  tmp@&%KWm a o o ^ ic ^ o n t o f  tiB  pH 

o f  t i t l e  b o i/lm  b loo d  ûm B â  have bom  datomsl^iod#. H m m m r, dm o alo r- to  

d e a l xÆMi a  o f  W ood aam plos eofùiîM  a  e?%%b#y

diffsm irt prmedmg xjOb adopted*. Tt-fo aamploo m m  obtoi^ied froa oaoh 

cmlmal bmû a f t e r  m p E ^ tlo a  a t  0® G# mid 1#® 0« # m  p î  v o M b ù  xm m  fc im â  

fo r tW plaeiaa a t PXP 0* # o  m ealta oblMaed am gl%% in  table 1?*



a
4
g
ù
7
a
9

10 
m  
12 
23 
34 
#  
26 
I I
m
29
m

Eiasiiia pi! at 0#
ieparatloa 

a t 23® G*

#1

7*510
7.53S
7.595
7.620
7.5î>g
7*535
7.S60
¥.635
7S3Î»
7 .# 0
'f*3m
fJôO
7,550
7.605m
9,1
Ÿ .6»
9,569
7*63$
7.559

8oD[&%#oa 
là  6® 0 .

m

7,565
7.589
7,070
9.673
7.630 
7.600 
7.Ô33 
7 ,# 3  
7.585 
7 . m
7.630
7,539
7.593
7M Q
7Jïmro'*V'*
9,4 
9.635
y .? #
7.660

Di:Ç&)5?asieG 
p: î wMta

!sa|î»«W«î*.=î««lia«**SR̂

,059

,075
•Wï

.065

.090

.(S35
,030
. 0 #
.055
,035
■*0?O
,07fl
,f#?0
.069

!#fm *b?çî ±0.0/5

tMa t&m dlfferm^o In plama p!I dim 'W dlfta% ioo

In tGmiperatnm of æ ntrlfttgatlm  oE" tho Mood i-iao foimd to  W 0 * #  pll



o n its . A m̂a oonstnmoted, na I l lu s tr a te d  i s  fig u re  13, o f

tonpeoratore af*a2s8t pR and os th is  graph two p a raH e l U ses were drawn^ 

o f s lo p e , the toiüporature o o efflo ien t o f plasma and these two l is e s  were 

separated  by tibe neem d lf fe m o e  o f pR doe to  d iffe ren o e  o f teasperature 

o f  cen trifu g a tio n *

7EMPEP.ATUFÆ COEFFICIENTS BOVINE

plasma seperated a t 0*C
77

\  blood

plasma seperated a t 25 *C

75

74

TEMPERATURE C 
lO_____________2 073 4 0

Ftoi i3
Tegpgratare o o cffld em ta  bona*  blopd .m d b1



om uimm plmim I%3̂  ^30

oi%30 p% TWBB lîom # 0  pcdmts <m oaoh plasma Mao art # 3

oontzlf^atim # % #080 pô r&ito '31^ aMpep # s

toqpc^aWo omfg&elmt o f W%Im Woo% tœ  c3)Wned* Tim tempomWm 

oooffiolont -of ho#ae b3ood fcRmd in  tMm mgr iw  0»#8 pR iW;tB #%* 

#gm o ^

BW.3a%%* # a  tomimmttm). oooffioioat o f -<smJjm blood tjsd alco 

foi%?.do Dapllcata osmplbs Wiiom̂  c#%x fit (P 0@ mâ 0  ̂ md 1Mb 

plaoaa #  fcnmâ a t  20^' (L TW im fep- ob^aimad g lm a  Ma taW g 213 «

&

M jaM âiîSL j£jk  J iâ J i JlO

Bæolo

a
A

6

8
9

Pleaaa pS at SfP 0
Sopapafelts 

at as® 0»

m

7 Æ
7.5#
9.61
7.68
9.43
? . #
V.4.0
i m
7.93
7,31

a t 0  ̂ G o
kicitT-JcTÂ'?*:- ïjic'Æ̂K'.Tfcv;

#

? .%
7,63 
7#W

9*31 
9 ,6 ^
9 , ^
YoBO 
9 ,? ?

KAiav;?

0  imâto

,Q8(

.m o
mo,01 
&

*<%o
# # 0
#am
,040
.040

vkm  a  .050 ±0.018



The WBm d iffe ren o e due to  d ifferenoe in  teeiporature o f 

o sn trlfd g e tic n  wee found to  be 0.06 pH u n ite . A ^mph wee dreun ee 

iU n e tx v ted  in  fig u re  2A w ith  the two pleeoa lin e#  eo p e n ted  by tM e 

m en d iffe re n ce .

TEMPERATURE COEFFICIENTS CANINE

pbsm a seperated a t  0*C77

76

plasma seperated a t

75

74

TEMPERATURE *C 

_ i@ _____________2 0 .

«nta w n lm  Mood m aà plaaea



’I te  pH of md Imnm of a t tW tompemtimo of

eopamtlm fomd mid # o  Mm jW.#Dg iÉKsm woa d%%̂mp *̂ aQ olopo o f 

%M.oli v^üB th o  W m pom tim e o o o ^ le lo B t o f  # e  pE o f  Q ^m im  l^looclo f^so 

tompe^a'Wm cooffioioat of tbo pH of Qmûm blood fcmM %n tMe 'îjï^

0*(%S9 pH %i&ta po3? dogisgo oog^gm do.

l%033 tomp^W wa ooofflolentg? bad fotW  bWkao and

blm d m d ploœa^ tbo follm ilag mothM x w  adopted to

dotiO^iilBO tb o  pH o f  o a t t lo  and dog p la m a  a t  3 tP  Q* B lood oa^ploo  

tif  "on oW ,ot fm m m W xm  tm  n%%vloa8%f dooeplWdg %%%ght

to  3#omto%y oM pMeed 1% o a t  g@P 0# fl^uo s%Wot@8

to  a  ecsiG'Wgit Wfom pMood Im

TW blood oojiploG tB æ  eonts?i^ged a t  a  kao%m toB po^'te^ (xvmoXtf 0 .)

ami tlien tW  plasm  tM van Bmid tW  m  pmvlo%m%"

dooQg&bod, fo  tho plasma pH fam iû a t  G# I t  imo m m B u v ^  to  apply 

tompomtmx) Gm^W .mta to cbW n pMama #  a t 33^ 0* %io ploüma

|)II a t  2GP CU m e fÈm t cmim^atod to  tW plaoim p i a t tiB  tompes/atieo o f 

E^oiwatlm by appMoatlon of tW  ta%#oi%t%m em ffloloiat o f b c ^ io  p3aoma 

aaci tk)a tko Maoi 'uompamatam owfflolom t mm appMM to eommot #D piî 

to  0* &n # 0  mmiBi?*

Ika» te? tiS 0 b lo o d  mid p3aama i f  ^  t e  # o  tem p am tam  o f  o a p a m tlm  

and t  tb o  tOBp@)r^tW'o o f  m a d in g  tW m t t e  plasKXi #1 a t  3E^ a# 

pH a t (% <' ( I  -  l:)(0 .0(e) -  (38 « X) (0*012) 0*0^9 :l0 tW

oalcm latecl tom peraW ao am Ü ûM jm ^ o f  pMoma and 0.*012 i a  t t e  o a lo o la to d  

tompm^atura w o fflo ie a t o f blood.



<4)

Vmt&latlon may b@ doflimd as tte  volms of ^ùb osîpiwû dm om

I t  l0  affooted %" tlio m'W mid depth, of i^splYatimg^ both of 

iiM oh Roy tm te ig o  a lta p a tic a *

Mio m ttdm oim  s tn d y  m p m ^ d  %* Bs’0%  (1950) le o  ooadsoW d w in g  a  

WB&oty o f  opinonetape ̂  M  tto  proooat otWy tW treatilatiax mta- tiao 

liieaen^d by womo of a fooe iimek oomieotcd to  m ûM ^^xxtdm al mMvia Is  

ensh a smmen that the hm3s2D mlijoot Implmd the ateospl'isso end 

o ^ p lm d  to  t t o  afeiooplieno t t e u g b  a  gam motop*

#Q faeo maoko (Om*0 n-aoh ond :Wl0^o maels) Bsod for tim 

OBaestliotioaMoa of M ult -oattlo mm ogmaimd for tW lr eultoMl&ty 

for tko of the w ntîiloticii rate of oottlo mû mro rojeoteû '

sls ic e  tliogr t:om  m ot gao t lg l i t  -md a le e  th e  dead opaoo i# tM m

tlm maako m s too largo ̂  A laesls im@ tim m fo m  W^rloated to 

tteao dlsMvamtogOB * l?or tin  iboJs body of tW ms8k a opAi ti3^dM^so 

ÜOEI© GO mo 'imùû fo r sUop Hgliting mo aoquimd* TMo Imd a dloaetor 

of laoWa a t ito  hmso and lïoe 10 testes long* â oie and a te lf  

In e h  W aoB m lpplo m o  fo rm d  tW m # i t t e  8po% o f  # e  eoao ami oemmod Im 

tliio positiG2i ly  ïmam of Jasi^ags mâb m bter imotemi oMtimg m  gaa 

ooaloo- Attaoted to  the opoa base of tte  oon% by memio -of adiic^aito 

Basticlr^i, m a a £& Imoh of fl^Êblo W)ing of fivo Imatea

è'5 B*B* Ohem loal Oo* h o lo o a to r .



d iam eter. The ruM )er tubing enabled a  gas t i f ^ t  s e a l to  be oade over 

the anim ales face and the apon a lm d n itp  oone over the animal*8 n o e tr lla  

oould be moulded to  the p o rtie u la r  animal*e fh e ia l con tour. This ia  

iU u a tra te d  in  fig u re  15.

H e U 4
Ltioa gp * eoif.

For calvee a  a ic d la r  «ask was fh h rlo a ted . A e n a lle r  a rm  

aluminium oone o f  leng th  fiv e  tntdsea and diam eter of base fo u r In ^ M



was OB lee  te d . A tla e e -q u a rte p  i n ^  n ipp le was fbroed through the opex

and oBCured w ith  th# appropr ia te  a lee  jam Tinge «id rubber vaehers.

The a i r  eea l o f the base o f  the maek to  the fooe o f the c a lf  was made la  

one o f two im ye. Gb so b»  ocooelooe a  ndbber rin g  obtained from the ou ff 

o f  a  su rg ic a l zubber glove was used to  make the se a l %Aile on o th e r 

oooasioas an in f la ta b le  c u ff , as used fo r a  hman typo face aai^» was 

a ttach ed .

The mask fo r  a d u lt c a t t le  i s  i l lu s tr a te d  in  fig u re  16.

f ig - 36
Mnrit finr - l u l t  c a ttto ,



The masks used for calves are illustrated in figures 17 and IB.

1

F ig . 17
C alf BMk w ith In fla ta b le  cu ff s»al,

F igtJS
C alf mask wi th  m bber rliig  a a a l.



iaoli xrni oqmeatod % maam o f tW hmss at tW  c#3C to

a # o ee  o f opfXDopRiate aiso» Foi? tW  adult laaak tlia olpp&a 0Qs.wad 

la to  tW OHO iiieh atom o f a *3T* pieeo imde f&om om md a lia lf la#h 

(&&<ÜÜSytGM̂ tl̂ bo. *2%%} (3%&SG5? iüWO Stgmiü 4)f t&ae *3T* |%Sj3GK5 %3G820

omiiooted to  m  l&a#mtoQr %(plmt(%s!y iWm# soapeotlW ^# 

oonmotloao taasfo %ado mosm o f 3B o f flmdlMo p&mtlo

tutsD o f OBD BMÛ a (paostop laoli latom al dlaim tw ( ^} » Wm?

tW  ca lf Gi *3C* plooo mado o f âaeli dlaactox* ooppm* tmba

mmâ mid tte? commotlmm to  # o  im:Wl%*co#mal va3^oo tram o f airc IboIi 

loBgtha non^4iinh H m éM b  o f tha MM lîcod Im cm miaoathatle

Gppamtua,

Ite  m ld l^ w tlm al valuoo ueod trom o f tW cliapteoga typo. Vm  the 

adnlt covr a ll o f #;o %fWoa xrêm o f a W iilm s o f cmio aM a quartos?

Inch sitGSTciaX dimaoimr m&le m at of tW milvo tsao of appm%%:%aW aim , 

Sbsr tba c a lf #zo almmy# w m  o f tW )o«#astop IWh latom ol dloootos». 

Dm-î̂ Bga of tlào tmlvaa ^ vlog  the dimenalow am oh#m Im flgumo 19 gmd 

20*

Gldo o f tW laau&uo i.%&8 oommotod

cül%%]0d&3ar ibo i&wloij ()f "t%%a {gsw3 8̂b&s ggac? iGs&scl toaa t

I-hi'ktmaom Goma mo* G% mitlot)"' tMolï meaimma a $%o flmr of i#  to 

lltm e  poFr Bîisiiite tîità  a inSMmal fMo gao laotoF la

« lîomot* Faraltmlo ,̂ MMdlcam:o
R $WdaGm Q&ijm I6d»  ̂ City RoM# timàoïh



sham  in  fig u re  21.

E X P I R A T I O N  

—^TO
GAS METER

INSPIRATION 
TÔ —̂ 

COW

• —  3 ------------------}■)

Plu

DIAPRRAGM

INSPIRATION 
FROM — ^  

ATMOSPHERE

EXPIRATION
^  FROM

COW

Ih ld lr s a tla n a l valwsg fb r  adult  o a t tJ s .

P lu ; Plu
/  /  / / /



portloüïw  motey obtoiiicscl after (xmmltotlon tiith  

Dr. J . \T. A. Bmmla imo tma %o$%. tm  8i%# motors ii\ the BmWlaU 

IWpl-Ws im lt la  aioa^m*

iSsasimanen&o lajg&a Moao the roslotmoo to goo flo%7 tbo_ gao 

ijiotes? togotbnr %éMi tbo iiiitliraotioBal valWoe cma ce.meotimg W)0O m  

V.ÙOÛ tîhoa vm tllo tlm s mm mcorâeâ. %o rom lte ero

IksW 1% IholGtimioo Ê%
31tro5 per ' oomM-Botms of ^ntor

(a) IB&scLll ceiâ j%0 <&
fp.Q îïïotor 10(3 g

-]L5(3 3&
150 M

;rQ&t&#3WX8a&BQW6a&t̂ fl%dba8BQ2y3%mÜ#WkÜ&LQ%8 tQpi to  
50 lltmo/inlmilx),

[b) large valves aid 130 1,5
gao neW* 2ÂÙ . 2*5

330 
Y«0 

Biiitable i t e  tke raeaoumnont o f pilmoBca^ vm tllatlons ovor 
50 .lltmo/mli'mto aid laso thmi 130 M'tmoAilBüto.



O' i

ol&lS.ty of the gm luotor to reooal âoeumtolgr puleatlla o lr  

f&mm mo teobed %' # e  tmo of m  appomtms i&iloh IzeA boes é)solqgoê 

Dimtiisi mid Ilroekt-R]̂  (3^59) to  oallba^ato  # o  HaxAt seop&;%mtDr*

TMo ap%)a;mtim t§ ^  a  gas fta? e t p h ilo lo g ica l

f:%qmmoloi3 (12 tô  60 md eowz'iod a r%mnp of pülsatlla

flmm tip to 200 Mtrep pop elsmto*

!giio volkiïiio qm trol oa tW apparatus ims adjüaWd flr o t to  a 

Btmiêy t%mi o f l i t r e s  por mil tlie# tW

o to r to l  eo th a t  a. p i^ la a tllo  f lo if  c o ro e o |x ia lisg  to  a  m s p lra to i^ / m to  

o f  '36 p o r %mo pro&mod* I h d m tlm  o f  t o t a l  flm -r to o k  pM oo to

63 l i t e a  pm? olimtOo

?W mtput f&xgi) tlio EQ)pamtm pat tW%igh # o  gao moWr <W 

the voImiB an maoalod %- the 0m motor nao notod* Tie volmeo im.3 

oolloc'üocl Into e  Doinglao bag mû oftarwardo noommd* ;

Tm Bvmi 0:^)orlmmt im) ropsatod #.#% a pulmM lo tlm i 

QOppQïmmMM^ to  th a t  o b te lu e d  l î i #  a ro a p lra to x y  m to  o f  60 p o r 

mid a voatl3^tlm  of #0 21'tma par 

TIio otoWy -flow MOB tbdn Momaood to 400 litroo por iDlmito mâ 

moamm%RoaW iroro Bado %&tb tW i%tomR *̂Wr f ir s t  to



to a m splratoiy rate of 36 pep iDinuto emd a vexitilation of about I46 

Utros per inilmito ̂ tjlaen measurements impo agalu tnado mid also after - 

adjustmemts had îieou mado td tho -iutomxptox^ to corx'ospoBd to a 

x?oBpi:cato3.y rate of 60 per minute and a veutilatim  of 168 lltro s  jier 

mimitG, Table 18(a) given the résulta obtained.

âccitrgoy of Qae Meter In l^aordlngr R ileatlle Î lotr

wü# .* * 1", v (m o WWiùJW:aHut! mi . #er"vrrv,a*Ti ww wf #Wj

E s q i e x i m o n t
s t e a d y  F l o t r h e n p l r a t o r y

V e u t l l a t l e n  M t r o n / r a l i i .

l i t r e n / m l u * , R a t o

C t u b  ' E e t e r B o u g l a s  B a g

w< i.à. i i ‘.w.iniiirj^o.Tii>iiitiffiiitt U ijx i- , nV.'.murp' 1

1 2 0 0 3 6 6 8 6 8

2 2 0 0 3 6 6 7 6 7

, 3  . 2 0 0 , 60 7 9 8 1

4  . 2 0 0 60 8 0 8 3

5 400 , 3 6 ,1 4 6 14s

6 400 3 6 1 4 4 ' 3 4 - 0

7 4O Û 6 0 3 6 8 3 . 6 8

8 400 60 164. 3 6 8

—------ T------ -T------ n ifciTTM"̂rfTi-fnrrjfMifcimTW'ByTrniitwrr*r!La*?-ii* #fz*2<PcsaBf.iKWü:̂%##Aw.p#-., w. ,m m w u*i, 1

T|ie average error, imn. 1##  tMcli trould not Interfere ulth the 

xenultPo



I

yig- a

VmMntwn CcNan CPA gM B»tor 

"'Vi ««If iMrif ««m uniHiracUoaal .tt.ch .,1 .

Having oonstruotnd t t e  «pporatus» the nethod o f uee vas tfasn 

dovaloped* Ibo ro sp ira to cy  e f fo r ts  o f a  bovine su b jec t vexe observed 

when the an in a l van a t  xeet and n o t connected to  the ap para tu s. 

Oboexeatlan was node o f both the ra te  end depth o f re s p ira tia n . The 

anim al vas then f i t te d  v ith  the fèoe oask alone and observation  vas



(Wo o f (md rato o f I t  BoWÛ t^iat

majorlty of oat#o rosmW.1 the flttlm g of tiB fooo aaolc ami x̂ oqiBxocI 

oMfÿA sestrs& t to  maiiitafm tho mash in place, Most milrmlsp after  

tW  in it ia l % 8̂exY ônt to  #zo m% tkolr Imado

to  ÎB Im M  gmt%  îrith tho mok M  position m  that tyitkln t m  mlmitoo 

of flt'Mmg tW mask tlio rato of KîopiraMon hoâ mtimioâ to  atmmIL 

With t!m faae saph <m tho animal* oom eatlm  tma mado to tW  

im M lrootim al valvoB %' mocms of tW pleoo mid tW fted-b la tuhoa* 

TZio vonW atioa rate i-mo moasmiral frosx tho gm motor for poriods o f 

f lw  or XO mlmtoo.

Ga3vw ftmnd to  W mom d iffio u lt m^joa'W t̂ wsi adult oubtlo 

olsiGO on eaomlGD  ̂ afW r # a y  tm â o p p m m ^ .^  nettled M xn ^  they 

#el(3od to  8 t^ #tG  vloM atlyr m ttled  dam mid thoa 0tmg^3M vlo'W itly 

Wmm tMo ooour^d otaMos IW to  bo ahoWomd l3% earn oaXmo* 

T m  m ü£m ?m ?3 ï^ o f tte? VGatlXatlom rate o f a oalf &b IXXtmtmtad

‘Ml figuro 22*



F ig . 22

I f c M I f f O B t  O f  i i m  r a t e  « t f  m e a 3 X .



(5)

Tho. counted tfhllc the muMlsMon rota xma

Wl% meaoumd* Tho olldlco o f the dlaplis^iga o f tlm m^plrato^ valm  

w m  ooimtsA md tW  to ta l for mdh mlmito ^ocWedo



Cl) H oonirnsCmm o f tlie offooto of ommo of oEmpllng on tho oaibm  

diOiddQ Gcm'Wat mà # a  pH of tte  pSasmao 

(s) Tho eorbOB d&oKMe emitoRt of tho pXooim of (a) m ttlo
(b) nomol doga*

(3) TW pH o f #30 plemo, of (a) nomal oattXa

(h) nomal doga*.

(4) TW pliyoloMgioal of tW cns:4mi diüsddo cŒïtoat md # 0

pïï of # 0  plamm of oomol AyrsWa oattlo»

(5) TW vontl3a#aa mû roopiratos:y ratoo of Ayrslxlro oattio*

ira- CA» «» -KïS Ht» ■•?» «à «W CJr -R# fts' «m Cît- to)

iS iS É titeâJ la sÈ tiii

Sm'QBg&oat tîd.Q tîios4s xfms& mom vaîass sm  tâmm  tlmy tms fol3.ei®ô 

bgr tho ste iite îl devlattoi.

W,fferoneo8 otatcXl ma o l^ m o o n t âMloato timt # 0  pz%W)131% o f 

#10 maulto mmjir&ca hy olmim le  3am tW i 50*

m e tsod #froî%ghaut.



fa) f ts ^ ia s S a u ig J iS a g .
Tm poooibl31ty of <m?soPB mixâBd feae tlie ocmtamlmatlom of hlùoà 

Wxia eonsMorc^i as folloiB* Duplleato blosâ amT̂ ploo 

md dupliocito o a rs l#  m t m  tks nlaama Df eaeh

ompXe* fiB monltü ase givoa in  tabî© 19 0

MS£lM\

QOiJ

3.

g

3

4

00g a^sîoloq/3A'â,ïo 
SiiJo’“l  S îte 3

30,3

e .3

30.C5

aî',8

30,® 30,5

»^,5

31

87,8

29,5

39.®

'MS

s a s

29.3

31

S9

‘Mxi 1
ïSI

»’ï*Ç7toî*JSS29iîtov‘C!i*’-ïto3KWr<ï'̂ 'slr;=iï.̂ «1l-')

9,,42

? .a

? .#

9«47

?*42

7.44
iÿ m

7.48

9 .a

2

7#47

9*43

Worn thano raaulto I t  i& ïl foo sogb timt idtli tko pxjeautiais 

odopWû for tïB  oXamiii^ o f gloBoxBrOap mriiv&lma tMa 

aot mom them 0*3 Im tW oorbcm dlouddo oontoBt aad. nat



mom tW i  0*03 I n  tW  d o to m in e & im  og tW  plaem a

Mevar &oleom tho vasrXatctea In tlm detemtlimtlm of tïB ptoma pH troro 

of BUfficteit to  Justi%  the proetico of tc^daig ûnpJSüoAfà

emîïplOB md slngXe g^Ldotomigiotions om #mm.

(W B a ïa n a J a ,jife îg si® â
I t  hae- bccm ojnphasieod ra p o a to d ly  t!m t b lood oi* pMema eamploD 

ozmlnecl fbr thoir oosbea d:teido oontoat aEouM mot h o  ezqposod to  tl0  

a i r  boom so o f  # o  lo s e  o f  o csb m  to  tW  utsaopphom (Dmnanport^

1950) * To e W iy  tM s  ooum o o f  e r r o r  b lood  o m # o s  warn o b W n o d  from  

braoMal artorlGs of flvo T -m  .smaplea x x m } ta te i e t tW ooim

tim e frcm  cech  en a  m d  oeo sam ple m #  o o H ao to d  m ith  c^cpomm to  e i r  

lA l le  th e  o th e r  im a o e llo o to d  m d o r l iq u id  p o m ff in  m d  meeMd ^A th a  

roM xsr bmigr Tbù tâma W ttm m  taM m g iim  f l r o t  8 a # le  f e o  tW  U r s t  

-Qoi-j mû mrû^B'lB of #B plasma %;oB #  tAllo the Interval ImtmBn

t # l n g  # B  8m #3oa tW  I m t  ootf m d  mmlys&e o f  th e  plW m e m a  

appMdmat0%r 3g The maulto am given i n  t# lQ  20*



m jÉ a j% a w m L Ë a j@ sj& jË U a o sm

JKSSSTjE.'ïfc'*.

Gms
COg Qïstaaà 

is, 'aatKîîes/âi'&sfâ 
iisstible iteaôÊ toîc

lam  
:W m*mole8

#W )lo MmroMe
îMi

Mffegeaaa

1 S54? 1*2 f.SO 7,44 .OS

a W SfS o*e 7.50 7,43.

3 f&S 30.4 0.5 7»3S 7*30

4 30 30.4. 0*4 7*37 7*35 «ta

9 »S.Ô #.g 0*7 ■7.f7 7.37 ,02

0m m m lte (#m)d moe mom that blood am plœ mmt W rommmâ

to #m W^m&se e  Iw e o f oorbm e f

%p to 1*2 omur WMr a pH diffo^noo as

0 *#  pW m ite  »

Ÿm B%#e (1 # # ) Btateé tk%t o f mrkm dleniMe ^  a

le ^ r  e f  pomfflB eouM Imd to  e^s^ra dæ to

of #,mM e by tW paraffin. TMe oomeo (î̂ * er^ r

mf) eW&M % o0l3@otÉ% %k3W 3» $0 ml* em tslfbgo tuWa m  om  

oemalmp. iW ms. mother om m lm  %" aellea#%ig in  35 ml*



Ta $0 ml* blQoû wào omùpoâ %* ttïo cm

laehÿ W f  mi im h md mWmH l^yero oT MquM poW fing An tho

15 ml* tubse #B  legps-sg) o f liquid psraffM m m  îm lf imb» qgBW&or im h  

mû minimal layora of liquid paraffin ̂  TW momlts aw& #mim in  tablo

%.,* Q

00» ooDtont îïloGma pH

Ŝ* liquid pamffin dbova blood 3 0 .S 7.56

%" liquid pmmffin mxmà blood 30.3 . 7.34.

llquM paraffi&i sWm Mood 31.85 . 9.33

l'tWlmal liquid  msBiHii dbow blood 31S 7.33.

MqM.é pasBfSiB above blood 23,23 7.48

liqiiM pam ffin above Mood S3.&S 7 . #

Minimê  liquid pam ffla obova Mooâ ao.B 7.44.

%t om W GO0I3 m  ex;%r m great ae 1*2 Im

ploma dlCG-tlde tmd as great m 0*05 #I units oon ogîour



dm ta of oarboa dâooKi# pomfflR #E0

ims gppaotor tlmn ^eoW lagly mlxiiitial Jioyero o f üqüM

poroffla ham baoa mod In tkla atudy*

(0

cmd Orlnyw (3954) #%mai%ed coXoi&matrlo&Dy tW #I

•of em m  emixplas obtaimea' %y tolling blood samples i&th qaaeroblo 

%>mocmtlos# m â ol3oi^% thorn to romolm cm tko Wmoh £br a period of tw  

hmm in  oWor that tho aomm* might ecparate omt* I t  io d ifficu lt to 

000 Imi they obtalmd oemm oamplos fma- bW ao blood after tm lioara 

vlxon hm km  aorm tioually talcoa rmM loEgQr to oeparato ont tmMoo tiB 

oomploG tsmi rlü#(L- tiaisig thin notWd tkoy ohWlmA apisarontîy noxmaX 

vaMea In epito o f the ih et that IWenthM. (1948) î̂ aël âQmoîotratoâ that 

tW e ffe ts  of .aato%mla in  Mood ocgaploB :gbr '# is length of

tSao a t 20^ 0, ikh34 oosioo a vory m&ekod fo il In plooma pll̂

ih ggqior&i&nt mo #a:%md to ehooE # o  ofEWts of axxtolyaio &m 

plmma 0% ami to fWI out i f  iœsdiaW  imuM

bloDi omplm emh in  a 50 ml# ti&o- iBm

Wren ihwa the WaoMal -arW%7 o f e  eot?® A ll tW Wma place d in  

ioo i o p  IS  mW#)o to rodtiea to a ematomt toiapemtamg after idiWi thoy 

mm opposed to  room Waperatam (18  ̂ 0*.) # 1 to g mm

im&@diaW3y œatrlfbgoâ gor 15 sdrntoo o&id pŜ osma #I o f 1 m i 5 

clotœtocd* Mtor mo md a half teira G p̂omm to WP 0#p tubs 6 tjoo



mâ the pïl m. W /os g tmâ 60 TM,a prosadmD tmo

repeated at îm lf hour WzwvoXa oa tiA ss 3 md 7$ mid 4  oM 8̂  mapoatlvoly,

Tbo mmltG ôbteMed am giv<m M table 22«

m

OoHtsdftegatio^x a t otort 
%W moo #1 yil

CÀ ,

(kmtaâfugat&en at intorvolt 
T#0 so , 1!!̂  #1

i 7*50 7.50 5 7.48 9.495

-§- ho%%? 2 7.303 9.5% 6 ? .# 9.485

1 hour s 7 .# 3 f 7,33 9*^9

hom?8 .4 7.41
T!*,'?,V. -.SssWIlto-fR*,-

Y#4%' a 7.33
,v'Æ«i;™r.v'&iî:s*L.-)it'K‘9t

0'jD mai#W oonflmod RooontMl'̂ o autoSynle emiGbd a

ooaoMomhle im p of pltmm tfl (0»1 pE milto) ân m o  hour ta t  that 

copwaMm o f tta  to  #%o bottom of tlio eoatrlfugo doloyW tta  

oMtolytlo effect* Ao a p o m k h  of ttaoo dhBorvatlam a ll  bleod oamploa 

VBm oantrlfagod ami tl-a \M doteimlimd vXxMæi half cm !w r of ooXfeotioa.

ime mot omploa mm placed in  loo iD itil tW

dot%%i&natlmo t%*m carried out.

St ifj d ifficu lt to tlrat'jr my Goaomalon as to hoi/ MeBMrsy 

Orinyor (1954) obWiaod tlseir nomal m oults by dotomlaaMm o f the



GBPmi pH* fho only passible ossplesiatioxi io  tha t by roadixie a t  pmm 

tomporatmo tlioy obtained a pH higher thm  tho tm o pH of tho ooma 

am ^m - slmao tho e ffec t o f not taking Into account a  tomporataw 

coo lficien t # r  plasma or sorma noiiM oountoraet tha lom rlng of san e  

pH comod by autolyoic.



Câ) O ) BçsaBlJteBM&SfMâte

(b) m jm ikA m î

Blood maploa by pmiotum m m  fWa tW Jugular vo&m o f

29 beal#xy ^ î è û p b  o r n a  b x iû  the caxboa û i m M o  o m b m t  o f the plaoEa 

1/03 doWmlaodq T h o  re su lts  u m  givoa 'I n  Appondl% I , A m o m  v ù M b  o f 

27*4 j: 1*9 ma obtained* Blood omxpleg mro nlm -Wwn

fron tho Jugulas» voMs o f 10 om?s by mmm o f a Jugular vmous oathotos* 

as alWeady dosorlbod* I t  i-jue oosmed tM t theso Bmplea app5?c%dmatoi 

to  nâKfâd VGEOue oæplos of oattlOe flB m m  valm  o f 29*2^  2*7 

m^malQü/'lltso obteliiod fo r tho oeiboa ûim iûo  eimtcmt of tls> plamaa 

dorlvoé from nimd vonoiio srn^fWa ims mot slgn lflom tly  hlghor t t e i  tW 

mom valm  obtnimod fo r tbo oasWa ütxdLdo om tm t o f v%%om 

iorg/üW frcxn Jugi^lar wxiouo blood obtaMod by .pmmture* Tho individual 

m oults a m  g l v m  I n  %)pond:b: II*

Over a  poricd of thmo yoam 159 arùerlal blood camplos nom taken 

froa Mo3t% oovis Im the d iv e rs ity  I107M 0 This taXI osnolstod of 

podigrm m%d t!aa sua m  a  oamorolal. Imsio eo tkv t

mipmduotiM) TTos'o # 1 0  TMa f%iotor3

eoEMaod %%th oiilliïig boomiao of ago  ̂ moant timt thero t-?as a ocnatont 

tnraovor of animale la  tho herd over tho ttaee  yaam*



03080 eoim la  atagos of pmgnmoy md lEictaticm,

During tk) W ater they hcmmd for %oat of th@ d$y but allem d m t

for a short t^m for oKoroloo* 3h epr3.% md mtum they m m  homed

a t night t/liilo ûm mmmp they mm out day and night mmpt ior allldng* 

They tjsre §oâ a production mSsstmX) ©f oattik) ooliog beais and oots 

ttamigiiout tho ym r mid In addl'M.mg nmn gross nm not avalZoblo^y timy 

reocdvod h%  oilagp, roots mû kale*

TW material oamplos a l l  tdlcen from these eo:m a t a%%)rm:iaat03y

tW 8GBB t&5G eaoh dqy (8  ̂ me Wm* afm r mo$5#ng Bote

\îGB made of tlm oonditiai of tha animalg dxy or laotatlngs.

pm?poBt or aXoẑ F̂ proguant, Bŝ japlee loro tolmi m nSM) dlffercat 

©aoasioBs daring those throe yearn as fÉmm ±ti tablo 23, fixe wMxop of 

ooim üasrpXod on oooh ooeasim varied fssm eight to  23 rad daplioate 

rmmploB %/em Wton each ocm om oaeh of xAioh a ain^o 

tm* imde* Datallod rosalts are giimn % App@adi% 11%̂ lAllo # e  mem 

mlitas togetlxep nlth the standard deviations of the oarboii dtecido ' eontont 

of tho plasma obtadmed m  caeh ocoaoioi am given in table 23 o-
file UBm TOlue dbtaiwd for tha oerhaa dicaxid© aantaat of the 

a rte ria l plasma of 159 dairy oom ims mot olgaiflGantly dlffem nt fm s 

tta  man values obtslæd for the oarboii diogd.# ocntont of juggaler vmom 

plama wlmhcod vmeua plaosm mâ vm idoatloaX Wth that given by 

Oawnport (3$50 for tho arte ria l plasma earbon dicsride eoatent of tW



# a r Komth Mo* of Goia %on vaMo content
o *mo3i5Q/xlrtf0

1955 April 20 m ,{>  4  s ,i
19 36*4' ^ i-m^)

%55 Oetober 10 M S  :> s.a
a M , 3  â  a s

3956 Way M.O ❖ 8,1
% 7 Jimo 20 aô.3 « 1.3
1958 fJomwy 19 33.2 £  1.4
3958 Throb a æ .a » 2,7

Total 159 2*8

Immmi aubjeot*

From tW,e Bceloa o f ci)sosfVationa bo 8l#l#,oam t ima fomiCl

Wt%%)oa any o f tW nmmi veines obtdaW. so tlm t 3,t con bo liifeiwW  that 

no  a lg i l f lo m it  im W o tlm  o m im W  1% th o  a r t e i a l  plmmm oemxmi cliarM o 

eontouta of thorn m m  dmo to ooaaoncil voriaMm*

Tbs obtolnal f%w projetât (md moxif̂ prngïiaat omio oso

ompamd in tabXo 24 «



QendltioE o f eana Ho. o f amra îîssa Clip Goateyti 
Q.raolos/Hfet}

Bxorpmti 63

76

SS.5 a  3-*73 

37.3 * 8,16

It lie obscxvsd timt there iias no oigoificosit diffamnca* 

i i e l l o r l y  tW  remi3;W dbtolsiod im re analyaed  oa th e  b a s ie  o f  

ImtntlmmI statue o f %!m em-ia* 0io meuXts are given In W ilo 0  md 

cgpln tlm:m imn bo QlgulfleaBt diffbreooG-*

lîsi-lffiaaislJÉ E JiS ^ î

Oondltim o f 0ms
k̂-HS:̂.ïr|i-S*î̂<Vit̂1#VLïfaHTCriiCUyj‘,'ŝ

Biy QGim 

îaotatiBg

Ho* of 001/3 GÔ  cw tm t
iiï,îû0lot)/3;iteo

e .7  ^ 1.71 

m'.O Æ 2 .#



ârterâal blood ooaple# tœo olco ooHootod fpm Bl ealvoo

and tlm amTmn #m^Me oonfcent of # a  plaorna %ma tlaforiXlvxed, Theoo 

GüipoB mm  pTû hosed In a loeal imiiced mid taeughy te tW Votorinaŝ  

Iloopital xiiQX'Q- they wore taseed in  IMlvI&ml huts* For the f i r s t  

naith  of th e ir  3iw o  they t^ore fed ed* o. driod lAolo

milk producîtÿ a t  a  oWmgth of 1 Xb*. to tW  gallozi of w W r mû  # e y  

raoolvod W% to oight pint daily In Wo fbode. At tbmo weeko of ogo 

they iBro introduood to hoy miû c a lf  mcmm? nutn^ end a t  Som? voGûm #ie 

^•Ootes^ütk^ stoppedo A Variety of m tib lo tie  Qu#lomentB was 

during tho fimt two meka of lifo to -pmvont diarrlxooa* •

Blood üm pkùB m m ^ ù â  from t!m teiio liia l er tsr io s o f # a  ealmaa 

tho ngoo o f #).loh varied fp m .  to  e ig h t i;o # e  o f ago* The regmlto 

obtolBsd mo pmoomtod in  td fis # *

010 mooB valus obtaimdg #.## ^ 2*5 m .iaoleo/litie xmo eiiyiifiosm t3y 

higher them that foimd fo r  adult 00170.

#g Glaaico îoWmtorlaùg Md*gh



ÆSàÉmiMMM0ÂÆ^JîPJlml-JLâÈMB

GOp mp/ùouh

P,ad.

fot.a3. 81 m m  ».@



wactemt o f pMma o f doge Imo

bo03i 3?opo?Wé to  bo thm  in  moot opeoioo 0pootorp @

oo -̂bai dlCGcWo o f tlm m aterial pMoma o f 1̂  doga mo doW'nilBW

to  oG&iflm # 0  mpos'tGd iswolta* %W dqgo iMoh tW  oomploo l̂o&x) 

tmmm Walvl^' m%moI do^o ub&oh m%o Wing mânW%W In tîio 

Hoopltal, Blwâ oamploo m w  mmmvod fmm # e  teaom l 

mrbo-rÿ\ Bi© mom vaMo obWaod^ 2X̂ 13 <; 2#9 m s

sim ilar to tW valm  o f 21*4 D*Bo3oo/Mtm mpopted w  Spoatos? (1^ 8) « 

BiGe® vaMos fop tlio eWiC4i, djlmldo oomtsmt of tM a%te%4al p3.mma o f 

dogs cim olgiiiflcm tly tojos? ‘hhm t\m voMim famâ fop the aptOE&ol 

plasma o f oattlo .



(3) S 'S ja fiO lsu ite iT â jil (a) 

Cb) 

(a)
üa Êm tliG aoetlca m  motlmdBg blwd ĝuTiplee w m

b i'o n g h t to  a  ecm etan t %n a  w boW }(ti%  mmtW.:B%gaê a t  a

kmoim gĝ aĝ  0#̂  oW tim plærm p.l m s tam û at

UMb(? tW torap-ô at̂ TO aoaff3.ei^nte p$w3&OBo3y detom im a tlia pi! mMop 

iBm -oorraotecl to  3ô  ̂ 0*

StîpMoato doto^zWütlmm of # o  ai"W .̂&3. pfeim  %>H of lê^ md of 

tW xmionu plassB pH of 5f? Worthy imm oar̂ ioâ ont*

8mo of tliĜ îG aaiîuaia mm bomiod in  # o  Voto%#m$;̂  Hoapital i&llo 

othow m m  oom in  tlio Hoivemitf Im#» %b0 isem valno obtained fas? 

%W ®?tos^ai plemm pE a t 38^ 0« tmo %43 ^  û^043 #1 im ita, snû tW soan 

%%Lbüs ftG? tho T%%%&ne o& G* iDoO# ündaüs*

jüllpouloiaix) <ÎQdïD3833j&GÜ&&j&GK3 t593%a (l%a30 fnCKÏO CK% EKei%)%dlsuL ï3S?%p(&3f3

f&œ 38 nomal oâ Wùo IimsM in  ITeiKüssIüKïsgr IjfoE^tol tW  a m m  mlu» 

a f 7Ji2 ^  0,036 pH miite tras dbtaimO^ Ifenono oompiao mm jbXoo 

obtelnod fmm W müxoQ mû the imm vaiiio ÎQmiû fOi? tho pîoana pH me . 

? ,38 j; 0*02 fil iml'uBx, fhooo m%lnoo pfoaoa pE mm aiîïâias? to tl’iopo

foimd in  wMtù oatt3a*



msEo of tW jM oi 10 dogm

Tmpomimm cooffioionte bad o&poady hma iomiû îiw âog bleed tml plaarn

QB ÛQBQS*ibQû la  tte  oGotica m inothode, lleiiig them %or(%%3mtiW3

{>GK)fj&l(%IC&TÆü% t&K) jpH üdb (%* t&a& :pObag%%Ül j53SÜ053Ŝ l

a f te ^ a l blood of 10 ûo0  œ e dotomined# A mm mMto of 7.*41 pH 

imita lîitli a stoadcmS do%latloa of j; 0*06 pE imitu xfSB cbtalmpd.,

Tmm v9Mm cm vosy alDilor to the valnoa obtained oattlo in 

tb lo oW y (0 ! %% T*43.» 0#%^) bat iSbam tW  valm  #von bgr

8peoW  (3@g8) clozga (pR sa



DcsBflpca»!; {3B5Q) gave 1.3. m.R!ol8B/l&t%Q oa # ,  diS’&iWt«o in  tlio 

dWiMo em iW it o f  œ W lo l  m d w iw m  plasda obtoliW - a t tho

aoEo Miuo'fâOT c%%ao ta)?m oiibjoot* IIq aim  otated tim t amo 

V ù ^xû â B ïï G:'ClDtod Wtmom mmono p lasm a  oaaploa Wccm fWu cIlBlemat 

veopola in  tW püTîD 00 dl.d HaMmio md W o o tlo y  (193^1) « m

tba lltom tm x) them  I s  no %oooM o f tbo oirtont o f tlio 

dlfgbspoRQO in  tlio om ton d lœ id o  (Mmtoat tW  pleaiia o f o a ttlo  os? .of 

diffomHCK)o in  # 0  ea%Æ)m dioi^ldo em tonto o f  tW  pla;:ma obtained fmmi 

bloM  totsGii £x?m d iffem n t vXrMa o f  c a t t le , îlio  difxbmEeao ia  #?e 

ecwWm dloitMo ocntont md pH of plem a obtaMcd diffbm m t iboedIo 

i3@$o o tw ia d  in  f lw  com . Blood smpSOB T%*%o obW&^od cm tW  em o 

t im  -fiNm asto%yg tho voln aad mmmssr % la o f

ookM  mX'To fliQ m ou lts dbtutucfl fo r  tlio pMon̂ a oo%bon diosldo gchosH'&d 

am fjimu I n  tcM lo- gf?*

m ou lts doncestm to that m  d lfibm aea :ln t!ie

oWvoa dloîîldo oontont o f nlaam  ocmM %%> datooW l #%at I t s  . 

mognltndq dppm d# m  voin giel^otod* %o nom" m ^i& cw oum o

dlffommoQ W tm ca tW  omzWi dlccdLdo ecs^toat o f W b  plasma fpù;ù the ■ 

bm oM al orW sy end that £ra i the voia imo 1*2

kM ^ b  tho \fiooa cs^tom.o^uoue diffom aao # 3  eaŝ ,>oa clicxoido

om tpat o f tba %)lama fmm the b&W ilal a%to%y and tTemosy w in  %%?s 

8*9 D*niol@o/lltm* % # 0  f lw  OQiio enmplGdp tho ï&%rma%3r w nom  plom a  

osrboii dloR&do om toat tms gm ator them tho ji%uloz waeuo carhea cUcccMq 

oosvtoiitj tha aoau jugular v m m m  ûlf£ovomo Wing 1*9 m .inoleo/lltm ,



S É M Æ

•JOW

3.aâ#

ll¥Æ

32Cm

%'oggo3.

Bmehial 25
Sn^iüm? voêM 30.5

v&m ^2 #4

BraeMsl artogy 33.1
34#a

VBÿâi 33.9

BmoMal a%?to5̂ 28*73
JugulBi? voin 30*1
î#mnasy w in 31#g

BmeMol 3e *0
J%aloy vain 83.23
î<a3mm%3T e * o

OmeMai 2%0
Win 2a «6s

Vmmm^ vain 27*63

i ç v . 7 r *  ' : 'C'JÆAtrrr -;3
Mo&il

00^
hUBOlBo/ Jugiîlû^

1-0

'I 1

Î.35

O.g?

1.63

1.S

BïasîHa,îf»
E;sata;>as.y
@î£S0sasioo

3.4

a.B

S.?5

3,0

S.Ô3

2.9

1*9

l*6g

1 .4

2#9g

1*0

1*9

the m snlts for tlis élf#m m e08 In p^xmm 0  em glvem in  

W ilo B3*



OOTÎ I#

12640
Bmahial qvtox^ 

w iïi 
î#2ms?y vota

9*90
7 .#
9*44

I&32
Bm cliial artos;^ 

}kmn^s^ vein

9.4Ê
9*3B
9*43

BmokWl 
tTuifiïlav voM

vein

9.%
9.g?

126#
Bmchinl avtevÿ- 
Jügi#n? wi&% 

m tii

9 * #
9.44
9*44

i%gy wi&3. 
ffasaog f̂ vein

9*30
9 *44 
9.4B

Mocm

MMmxmm

0.03

0*(K

0*%

BmoMoW^Eminiy
dlBTemwo

0 * #

0.Ô5

0*1

0^ #

0*02

T*3TiW'3KA;rM::iK;»:-'2Rr*:?KMt=,trj

0.06

I t  1^11 ha #8@rmd that #i'3m is  m  ag'Wricwmom dlffbm neo in

plùona #I botmcm the bm ohial artoiy and both tiso tmmcs^ ead jngulm? 

wlnp*. The pH of plomo tio  rmmm^ vqM not Gomioti3nt%r 

diffom nt &XK3 tW pH of #m ploam feon tW Jngtito w in .

V œ latlm u Imw aloo dhsorw^ï :hï tW  pMsma oaiWn #imddo



Gontoat mid the p&maa of the Wnmi mbjoot tlivmgW at tho

oom%G of a day iMMi meonoGoted to miy sm oifie activ ity  (Gullon 

mîâ %%>) - à 8tü% xmsè taatlo of # a  vaslattois of plama pE and

piaema cmmoa dicgïMo in  seven W althy adult cattM  ttedng

tW osiirae o f a cloy or part o f tW day ii>sn tWy mm otsndiBg in  the 

TI%)88 m im la i« o  giwm tW ir momi% fsed o f m ttM .adoo -at 

V 5*5» and tkom efter IW hqy md imtor tW  dc^.

They iK>m aotiooâ to eat^ drM?  ̂ ruaiaato^ dofaooato mâ vjûm:to m â 

Wliawd in  oiw y %;qy oo normal cattle^ tWmghbiit tM  poiiod o f etW y, 

Dleod oobj?3bo mro iiltlA sim  at intorm ls tteing # o  day te)r;i #%3 

sm o point 1x1 # 0  oomo vaGsol*

Tto mBiüSm obtained for thorn oowo iMeh have Wem mmbomd 1 to 7 

(UX3 g iv o n  i n  W )lo 8  2? to  32^  àrapM .o m iiro B o a ta tim  o f  th o  m o u lts  

obtoî xod fl%  00:70 1 o$xd 2 ag?o In figures 23 mid
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Is& M sîa J a J

f iliS  o f
BDJiîplâag PlgSDm pH

“■*:::#̂Æiî?>CS!»K7îfc?AC3W.7*̂

Haomu OOo Gontoat

9»m ? .# 27*e

10,35 9,36 2?#a

ll.S S 9,43. 2?*D

lg»l9 9,36 27.3

:G .m  ̂ 9.43. e * e

:!4..3{i 9,43. 2?*e

15.ÎS 9,41 27*1

. M.3S 9.39 # * 0

fifâ oWermd in  #B  plûonia Qu#OD diosMo oentent imm

ofoollg Wing Ices thm Z TW varlatim o In plm m  pH

tm:æ llW M m  m a lL  lo  aoiTolatlmi xiao apparent over # a  day W)&me:a 

Qhonrpa in  oasbm dlmMe montent sad pH.
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28

2 7

74

7 3 6
pH

]— 
9.15 1 0 .1 5 1115

— I—

12.15 I3J5  1415 

T I M E  /  H o w . .

5J5 16.15

n * .  23

a ra rh le  ju ru n w ita tlo B  of the reg u lta  In  ta b le  29

30

Variation*! In  the CO  ̂ fta rta a t and t t e  o f th» pIimb» frrm,

Jasrahof VancMn Blood o f Cow no . 2 During tha CcarBB o f nn Aftwaoon

TlflD a t 
Sampling Flasaa pH FlaflMi OOg content 

m.molBaylitz#

U .0 0 7.43 29.5

U .35 7 M 32.5

15.10 7.41 29.5

15 U5 7 .32 30.3

36.00 7 .31 29.9

36.10 7.36 28 .8



3 2 -

CO
3 0 -

740 -
pH.736

7-32

~1---------------1400 1430 Ï5ÔÔ 1530 l6(bo
TIME

M&m at

Of th e  « w ttlta  In  ta b to  %)

Thifl oov lAiifdi VB8 aanpled o lx  tim ee In  Ju s t over two hours 

showed RQoh more noxtod d^nm^es In  both the pR and the carton  dioedLde 

con ten t o f th e  p lam es.



or
emp%af:

%s l̂atlmo iB tw  ^lüGsa oaŝ bm dlwcMo vom

teu thBm lîBB a graê os? o teg o



m m .:#

im sâ js

$:mo 0 f

13#%

33*3g

23.3T

# , #

Hxmaa 3)1̂

W*é2 

?#42 

Ÿ#42 

9#43 

9,4.^

Plemm 00^ cm toat

^ .3

e .9

e# 9

^ .9

30*0

■ 8 ^ 5 2  m^hoMül e m p l m  ^mm t a k e n  g s o m  t M a  o ' o u  i ü  8 0  n # m t o u  

wblo3i tSœ  no olamge &a plm m  01 md #i%  ve%y m o ll Qkan#o ân plama

oaKtùB cm'bĉ nt o0GW3%̂ d Im t moip30 a &ïWo

ûf 2 to#: plm o tmaomieeWd tKlth a oWige Im pMma pE,

i



SMSslM

îfciS 0 ? 
Sor,ip3âSf|

dm  5 
Hwsjia Plasim flOg 

p î 0.î‘io3oa/” 
a,:lîiSo

035J 6 
Plasma #f@ m ffiîg 

pa a.iïîoSÆs/’' 
3.i‘fcsî

8qî-ï 9 
SîasBia Rl,aam 60^ 

|Jî a.Bîoîet»/'" 
î ’IAsïï

m.% ? .# mL6 9,m S0.3 V.3f} # .5

12.30 9.&0 23.6 V.41 30.3 9.40 Sâ.6

X3.45 9 ,m m 9 .a m .3 Y .# Jf4«0

1.5.35 9 ,w 3P-.6 V.42. 33.5 7.40 gS.6

16,30 7,3é s&.o 7.34 8&.1

fîism tto©  oom vhWa xm -^ eWUea a t Ü10 com tSsso abowod alight

m rlatioBs ûM both QaE%m ûlmrlûB oemtmt md tîm p?î # f tlm iê plaæ%.

Btmiloo Gn thmo eoimm BmiB Imdloa'Imû timt akmxgoo In fMB- m£ m â  

G8#cm âlc0.M  ocmtQBt of tW pleoim #.elng tW

ünommoto(3 %3lth mm amoll (Bd i&tMm momE-»! valiioo

alma%  dotossrteâ te*  Gcliilt o a ttlo .



0 3

%i@ moÊa pii%%x3se o f âtn% tnô tb <3otoml%%o tho aom al viih^o 

.fo^ tÈio plmma cmbcm _pl&ma pH of oelma aid ea-B

to  dotôsm&so tbo ohaigea mooBâatod t-iith #otü0m%m8 of

To ütit% # 000' • diotmteiooo of mopimtion I t  xraB aoooomiy to

moGBnm both moplmtloii %%too mid pHlincacay Tm nothodo

■of BO doing hcKUO (&%c% boon doGoeiWd bad" i t  le  ü@(^o$my m3y to

eteto that oeoh scafmm^eBt :M' teMo %  mpmGoato tha of a t loaot 

five asid oftoR IB œmiJXBieato -totei tlmfeg a poised of fivo to 3D 

mliEitori ̂

fho rnGpimito^y inimta volimoo im t# lo  % iBm oaimotod 'to 

B,T.P«8* 3% tmB tem d W ijowr th a t #0B  tM a dcnop dm  to  tho

foo t th a t tho Wmpomtimo- of # o  ttio in  tM ch thoce meaoii^memte 

tiom ï;’cido vm  oans'tSKxt 13 aid 36*̂  a3.thoagh

atmozMio^o vm?iod 9^9 #* ?7D îm,lîg-*g 'i3Îÿ3

fboto:^ to 00%%'OGt to volm œ  fŒmü to  î)o a om eW it

1,318# This om W %md to ommapt miy otho%* mmmwd

mntl3ati(%% in  tMe tW eio.to B*T,P.8.

%io mm3.ta ohm - tho mopis.'ato^y goto dooo not inomaoo i:dth 

bocl̂  W't tho pî 0BD3%r vontllotloa dooa mid ae a oonueqmaeo oo

mmot tho tidal moteo, fho ĝ latiOBoMp Wtwm body t-raight ml 

pn&mnasy vm t& latlm  ie  not'linoG:? ooooiding to Brody (3950) W t 

logo;?itW ,0  ̂ Biiv Tomû:W esQ in  ogmpmont tliope of Bmdy*



TaWn M

Do%' %B%ht 
(% .)

39

Vont&latlm %%to '

9

RsqplmtoKy m to imücO.
fîiltt

370

m 6 39 334

V 8?a

30 9 88 305

36 9 # :97

37 9 30

# 26 SI 508

49 84 35 6 #

50 39 30 963

51 m % 7%)

58 39 30 (390

59

l e

31

4K̂

30 1 (#

e s % m 3558

364 79 83 3036

374 86 8! $ 9 8

(̂ 7 38 8/13

438 110 % 4^ #

ÂAB 3% 30 3706

450
i»;̂ wkt;*i c if: #:3 k

3D0 a 4W0



dGimlopment o f  a  o f  as^tos^lal blo.cxl % m  t!:Q

bm ahiol o f tmmgaQotîmtlGod oattlo  o f a ll  ogoa hor: m;ado i t

p o o o lb lo  f o r  tlio  to  W  m û o  o f  # m  m r b a i  # e d d o  m m tem t

o f  a r t e r i a l  p lm m a  o f  < 3 a ttlo . I t  l a  to  moto t t a t  # m  a a a i

v a ln o  o b ta ln o d  I b r  th e  a rW iim l tilm m a  o f  a A il t  o a t t lo  tin s M o n tle a l  to  

that glvon %' DimDmport 1395©) for tW oeWrlml plaoea ossboa d teld o  o f 

tin  teiîoB. àüMoot W t Wth ca ttlo  md îtsmna havo a algalfW aBtly hlghoi* 

a r t o i l a l  p la a m  oayUm  dimgM o them  dooo t i n  ciog*

TW oom î vù ïuQ B  o b ta iïio d  In  tW .e f o r  o a # m  dlo%'Mo ocm W #

o f  tfOBOua p lo a s a  o f  b o tli m xm  m û  oaJi^?o - a re  a liiiila F  to  # o  va.%m3 

gihron by th o  o f  otl%or r a m i #  osm g l% i  In  t i n

o f  th e  I l te r a tm o  a t  t i n  o f  t l i i a  a o o tlm *

%9 UGOM voMb for tin  aarboB #<%:!# qoateat o f tin  artorla l 

plomo of dogo fmiû In W .e mWdy xnm a3moat idontioal to tto- vahn 

glvm i by % a a to r  (3@ 58).

^Umilasdy the .mooB plasma 0! waMea foimd in  tWn m m

Idontioal ivlth the voeooo -and material p la a e a  pH w # m 8  glvom by  

Dfwopsmr^ (1950) f o r  i f e  b m m  8U b |o a t and  th e  vonoGo plobm a pH m t o s  

w m  G&Dllor to  th o se  foim d by o th e r  w g lm m  .



Voriatlm o in  # 0  oarWa éioecMo ooatemt ced the pH mt tha piaasia 

o f somnal oattSe ooemnlmg darning tW  oouree of a day tiom alm ilar to  

ohmgan obaorvcd by Caltoi mâ Barle (19#) ;W # o  Mmm mibjeat^

The oheeim tlan mode In  th is study of the mnplimtmy rote o f 

oattlo o f a ll agoo agreoJ # m a of 'a ll tin  otiter v l#

maoepMm of PW 3ay (1956) ishom om tm l m lm s gW n for tW  

reoplrat(my mtoa # f ocOxms iadioatod pmamm of ai^oiteœ t^  

thomal otrooe or misiDscmlB la  Me aoteïà^r

%o vcQ̂ ma foimd tin  w a tlla tlca  rato o f qg^tlo 

agmomont %Ath # a  far mom msWnsl'm 8tWy of Bm% {1B5B) smâ iilthI
rooalta o f oMnso lAam a omporincm oa a W% baaie omM W

madoc



Prom ito  eatlrnatlm e mds la  Fart I o f tM o otî gy oertaln

ooBalmsloms mm d r a i,

(1) Tin pmeauMOBs tmm anoooBery M  tisa uellGa#mi md

iiandliBf o f btoüû

(a) i&om M n# 8@#lea mro Wma eM olnglo egtBm tlm n

imm oorrlod oi%t %% #ei33 oa*#lBOj). # o  va^^oticaG o%almd %  

tM a oetUed tmm not mceo t to i 0»3 •m-*too3.o-e/Mtm in  # o  omAm 

dimMe- ooâïtimt mid àot mom 0*03 01 mi#8 3m # e  pSasKta 

piL

(b) %looD #B ooHootlm of blood %bb mmla imdor a loyer of llqaM

oo#ca dimido looa to tbo otmsod orm ra

00 great oo 2,3 Q,Qoloo/31ts?o in  # o  om?hm% dloodLdo om tcnt cmd 

0*0) 0Î im lto in  tin  plasma piL 

(o) llnleea tM s loyar of liquid ptxmîi^M le f t in  coatoGt ui#% tbo 

blood \mB kept to  a minimusp orrom orooo duo to tW E#oorptio:o 

o f oortei di®iMo by tin  lic|pM  pn?offXa of oa muoli so 1*35 

m «m ote/lltro oosWu dimiMo oomtomt mû 0*05 pH im lts # o a  tMo 

loyor in a 50 ml, ooatsi:%# Wm uoa tiio inolioo deep,

(d) ünlocm dotorminaticBp mro oorgied out ai pluaisa GOfaploo lEtMn



Im lf  m  W w  o f  oam od a  lox<rer;Wg o f  pim m a

p!l of QB ao h  G0 0*1 pH units in  cas

(2) B©# L&o CerEioy method and the Mmoiaotrio method of Vm 8%ko mm 

foimd to  ba ouitsMo for tho of tin  #m #de

om iW m  o f  p%suM%p #o  üommy mothod bolB g # e  mom pmltelüo f o r

mmbora o f doto.Balmatio&ii3 o#>rled out in  a short tlmo* llsih'ig 

theoo methocM tW  folloiiMg r a i l .#  m m

(a) mo5a arteria l pMma oa#m  dlosisldo contoat 

o f  159 a d u lt  A yrohiro  eo\m %tùb fotm d to  W  8 7 ,2  ❖ 2*? B#8Olec0 

l l t m .  Ho signifioant cllffem B G oa m m  t e n d  c te  t o  o eadonal 

vorlat& m Sÿ la e # ti< € m l o ta W  w  pm^simo^^

(b ) Tlio m em  vaM as f o r  tW  oarWm dlesrM o o m ito a t o f  vonoim m â  

m%ed mama blood nora fbmd to  W 87*4 J  1*9 ^umoloq/litm  

m d  # * 3  ^  3«? m ojpo o tlm ly *

(o ) I t  imo te rn #  t!*%t a  d lffo rm o o  o f  1*7 B * n o le a /lltm  <sdLoted 

in  tlB dteddo oonteat of mâ mae-imy moons

plaem a o f  fW o oom » t in  mmmmy m a o a a  plaam oostim  (ü m lâ B  

o o a te n ta  bel& g g m a to r*

(d) It vnm fmmd that tta- ncesi valno of artariai plasma earbm 

dlogMe la  B1 oalm s mo 39*8 ^ 8*5 a f&gum

e ig o if ic a n tly  lo tm r Wm% t i n  moam f o r  a d u lt  ootm#

O ) TBo o o lo rim o trle  motîmd o f  { lo to im iaa tlo a  o f  plaoim  #1 iikoaol



md m  Imdloator mrmlmd mid obom to W rolioM e

ropoataMa*

(a) Holng tMo motWd.̂  t9mpŝ ra%%3L% eoefflolm to mra foimd for  

boiuina plaoRa of 0*Q^ ead foe boA io bloM o f 0*013 0% im lto 

par #gm o oontigmêo#

(b) Holng tboELo Wmoratmm om ffloS#itq and ooeji^ating a ll r:.)ou%te

to 3 ^  0 , B0iM m lueo e f 7*43 ;> 0,045 units for tW arterio l 

plaesa pH of 359 iiyrsMro ùmm̂ - o f ? * #  ^ 0*05 t^nite for tin  

veaoi® plasim 01 o f 55 Gotmg mià o f 7 «48 j; 0,035 01

miito for the ortoriol plaena 01 of 18 salm e %iom immâ^

(o) TmpomWm owfflelemto of 0*0155 p H  units ami 0,012 pH m ito  

%imQ foimd for oanlno blood md plaoBa  ̂ gospeotlmly*

(d) Holmg those ooofficdcmto and oorrootihig a ll  rosnlte

to 3©̂  0»g a man valm  o f 7,43 0.045 pH im lts %zia foimd for

tin  aetorzWl plasma pi o f 10 doga,

( 4 ) Ho G lg a iflo m it m r ia t lo a o  in  th o  v a lm o  o f  plmmm osshon d l m l #  

content end plmmm pïï obscOTocl i t e i  oemm earn mro oomplod 

mpoatodly cWi^g o f up to  houm#

(5) I t  imo oh(%m that ecibtlo o f a ll hod ratoo botuoca

16 mid 35, per miimW mid that tW rate voided i&th the

body not Isi a Muoar Imt logarltW loally m tim t a

■mxlf of feoîüy m ight o f 50 kg, had a vrntiloM m  mW of X5 M teso 

iser ïŷ intito ifh ile a Qmj o f 500 kg, body imlght had a vsn tila tio ii 

3Mto of about 100 M tm s pm



M K M



Bls'kmimmoeo of may bo iEduoQcl Im a  mmhor of uoyB,

lu i s  peoolblo #  a lter # o  eontral m splm tosy (M m  % Ûiotoro 

tW  ^sm m tory  ea^tra oitlier diroetly o r oe the rosu lt of

elnsiAoro# 1$ lo  poaalbla olse- to peWwo ohmigss in  reo îAraMm 

h f qimit&tatWe oZtoeot&ma Im the hlmâÿ eastern dlmldo or II ion 

-acwenteatlm.

M ttlo  ie  M'lmmi of the a m # a l mopleatoiy moalioîiior of eattlo  or 

of # 0  faotom affoetimg i t .  I t  io eaamuDd th a t oattlo m?o tin  soso as 

a l l  otiier epooios ottMied u lth  a roopiratoiy ooatm %#x:Wh nmy bo affootod 

by other contrw  1b tW ImaâMp by olmigeo in  i t s  blood obmiatsy» by 

Iqpulmo orW %  paE&pboeol otimitH auoh as psâsi or limb moimmomta 

cad Impulam froo ohOBâ .̂ %»oæp'Wm tAAok mspcW to olmagea In blcod 

ohœ iotiy,

% tho pBGQcnt ot%%' oortaiîi dlotuMxmeoB of moplratlmi of dlvorao 

arl$?a v?oro iw ost% o#d oWor to  aoeorWirn the In plaSLm 01

tmû plasma o^rbm dl#rldo om toat on a rooult o f thorn dtetebaiiooo,

VoatllatloB axÀâ rosisiratoiy ratas have also boom moammsd to defMo thaoo 

âiümiybanoes of rofaplroMcsi,

The dlBtwdKmcos of moplmitlm <m t-ttoh etpdloa w^ q mad# m m



oinsoa sxîomiea o f avslM M llty of n a to sla l, ifei lutm oivo isw eotigatica 

te l  h ^ m  mtarWl m .  tin  .su itab ility  o f m laM lo m M  gaossus mmeBtlmtloo 

fo r o a ttle  (H eln r cmd 1958(b)) * fiiis  iïwoatigatiOB

imo to  datemiiiW) affoatB of W3?W.n agoatBy in

pai:tl0iilar on th# plasma pH and # o  plam a m m h a n . dtechlQ

oeiitm t of oattlo  to g a# er %d.# the in  'Mie vemMlatloa md

rate0*

%o qtudleB o f ^mTotti aM

(#57) m  tko aml.labl0 smi^ ealWm

In Olffom at stages of pam sitlo  pnotmonSa, %mst%srW.mia \ioro 

tho%!ofom mocjb o f the ohmgcB in  plasm  #1 and tin  plasm  <Wbm dlo^ido

üontont o f oa#o0 o^fbataû u lth  p sra sitie  î-lsasnroBcMjB v m o

rm # a t tW omo tliie  oi* tW  vontllatlt^i amd rosplraW iy raWs of oalwB 

%yl%h tills  disoaee.«

la  m  mttOBpt to tW r0# m m  o f imeimmlo mid o;5aeBthotlmd

cmMlo  ̂ BtiriioB uem eanrlod ont o f # a  o ffsets on rasplmitlon of goB 

lÆrtamo dlffommt la  cmpooltimi to  tlio o;mo8#%0ro,

81no0 thoso #am3o typos of dlstWmmsoa of lospl^mtlon m;o W .#% 

d iffé ren t tW y are oaah prsaentsd in  a eopai*afco sootlm  3m  th is  port of 

tlis tW sio,

3̂  ^ porlal Ohonmoal {%nmm03Utioala} QiooMso.



üoiîsml enaeothoMo boo&mB o f  tliolr offeoto on tM  ecmtral

R0KWH8 syBteia Imxfo bem ghom to  eause oMmgss im respiration ulth 

ehmagoG la  plmma pS mid p&mna casWi dlmMa Gomtont of mom (md mæy 

othor animals, â vory ossteneiï^ h m  boon aooutnilated m

tiB olimieal effoato of gonoral anaoethetio agents In maâ  tliB advtet of 

OGoh maeothatlo leadl%  to  tW ps%*dmMm of smB5K?ns arMolos, 

For o%mp3o, hetimon # o  latrodm tlon of FluotWmo la  # 36  mid tha ml#3o 

of 1B5B a t  loast 30 artio los txpoemeû -om ito  allM oal wsb in  um ^

W m m  reports have appeared <m the M ooîœ ioat o ffo o ts  o f  geaom l 

mmesthotio ago^As m  tlm W)jOGt but tlio aacamt of pt^)31^od

matoriaX le  s t i l l  mstoBsivOo BMjarSy a volimazncmo lltoratum  has

ho&u aaoimu^atad cm #ie offoots o f general emaoatlmtio agents m  dogSp



oata mâ mmkoya nmn t&oso cmimslo uoro uaW as cusportessital mibjeoW*

Oa thD othor- liDXid tW offerte of femoral aaaestUotioo on the 

mopl?&#.oa of oattlo have not boon ateliod veiy fu3Jy* H atll rocont^y 

v o l a t i l e  end g o m c w  a n a e s th o tie s  have Worn oomldoBigd imWLW>3a f o r  

o a t t l e  WoaiGo o f  th e  s a l iv a t io n  GRd oi^tpomdag o f  b iw o M a l

eeoretlom u l#  ooasoquoat rl8Ï{ of posWm^a^Bthotio (l-Mgktÿ

2958), Btlmr ime otatod to  W Ineffootlvo ao a (gmoml m%riv:0'WmtlG for 

largo onimsls (B, le t,. GocWx̂  3953) although Momlmlo {19$) ctasoribod 

I ts  mo m a gaaoml mmostWtlG for liorsos, Romwor, the memgofal 

UGO of vo latils oM gacoouo moosthotios la  eattle  hao boon .roported by 

Hall ( # 5 ? )  g IfemooB obB Johm nson  ( # 5 8 ) ^  and Flshc^r and Jommngo (3958) « 

Hall (3057) :Im a ollmioiA emhiottek of tM offeata of FluotWia on 

tom ? Goim s t a te d  t h a t  m a p l r a to iy  dap raao ioa  ooeiimæd to g e t l is r  u l t h  a  

elot-fiag of the pialee ra te , femacn end Johm^asm (1958) ropostod the 

gmecoaaful uao o f a  tiisituro o f thlo%gontono eodlum, GUoolnyleholjWB mid 

nltrouo OEtldo aa a g g m m l mnonthotle for o a tt io *  %oy oboozrW 

sHglrt eimngoa In ti#  partia l preonnfo of eatbon ûlmîâo in  tiio blood 

mid alight ohmigOD In the blood pH. flomo of tW ohongos they reported 

may mot have hem of s%c:plratmy aimoo mi OGoaaica a s^ao in  tho

p artia l prooaaro of aarbom diasddo oemmià %?lth a rise  In tho plaama 01, 

Aa tlioy also aseieted VBatllatlom by mocmo of a pi%) I t  ime not paoalblo 

to  clmtf cono3.nsieaie aboiat tlio offoots of tiso enmothot&o laWmo mod on



ro f ip im tio n , S i aaab W r th e y  re p o rte d  a  sM gZit doom aoo âa

pu3i3Dm9%y voutllaMoB together i&th a dooroaea Im eorton diccddo 

23roduGtlon m â a e l ig l i t  dogm aso  is i mygom ecm m iioptlm  t t e n  th lo p o n tm o  

aodtei aloEs xmB uoed ao tlio mmemtkotio agpmt, Bright (# 5 8 j mportod 

miL In e ro a a e  o f  %mleo mid re a # ra to % y  rzvW d%%d&ig molnWacmoB o f  

goimmil eimoBtlBtila Im eattM  %Ath ùliîj&ml !#drato, (1944)

k m  re p o rte d  tW b  tW  c m  o f  t h ic ^ n tc m  s o d lt#  I n  -ymmg m t t l a  w im od 

a  doom m o l a  r a q p lm ta ^  r a t e  m d  mi æ o e le m t lm  o&* tM  p u lso *  %r%y 

( # 50) Bsportad m  # e  taee o f àmmmoÉ^ In cmttie te t  iM.ght

( # 57) repostatl end dyspmoea i a  almlMr olretmsttmGeo,

n 3hp#lal Gl'mnloal CBis^naooutiGalo) ttd»^ lESiBstoTj Olieshiro:,



IE %jfJA

(1 ) F lucfthm

The oIOBRd d r o u l t  nethod o f adBdnletaration o f Fluothane vse uaed.

A e iro lo  absorber apparatus was oanstruoted o f a  s ise  oonsidsred su ita b le  

fo r  ad u lt c a ttle  and h o rses. The alivasrs ware o f one and a  h a lf  inch 

in te rn a l diam eter, and an gallon reeo rv o ir bag was used . The

o u te r cy lin d er o f the sod f^ lioe absorber was 10 inches in  d ia n e te r and 

10 im A es in  heigh t ufiile the in n e r cy lin d er bolding the sodam lire uns 

e i ^ t  inches in  diam eter and e ig h t in d ies in  heigh t and had a capacity  

o f  s ix  l i t r e s .

This apparatus i s  I llu s tra te d  in  fig u re s  75 and 36.

r

ZLü_35
Hiottiw Mih o f e l r e l .  abeorticr



SO D A , LIME .

r \

f b r e a t h i n g  
BAG  ̂

j 0 Gallons

—N

glgi 36
P f a g r a n  o f  cI t o I p  a b a o r t c r

A nisala vero no t atarved before anaR sthetisation  and they  were 

oonetiBBs anaeathetised  ah o rtly  a f te r  noznal feeding. No p ra - 

anoesthetio  d x t^  w e  used. A c a th e te r vas Introduced in to  the 

jw p ila r vein  about one hour before anaeathetiaatlQOi to  enable blood 

aanplea to  be withdrawn e a s ily  from th e s i te  before, during and a f te r  

an o p era tio n . J b s t before an operation , the v e n tila tio n  ra ta  was



imo roùoidGd a of 10 üolmg #m faoe ma#: mid §ao

xmtm t?ith tW imMlmotloiml valrmno p^Qwlm.Qij deoo&'lbM  ̂ #  tïm cml 

of thla period a blood oasplo l̂as Wmn  ̂ plama im? 8opm%Wd mid 

tiB jg&I md Gogbmi dlexléB emW it #termânM. @a oom oeoaolom 

Q#)G0t I'joo tsado to  WmtW %wo (SQF^a for h  ilirtW r period of 30 

mlnmtOG ctetog vMoh time w ntH atlca ifoo roooWecI æd cifton-fâMo Wood 

omplos ooro agais Wxm^ tlia plomm sopomtod mé pH oM oarWm 

dl<%gMo om tm t of tbo ÿlama dotosso&W.

$g)dnog^m of (ma@8#@aia me eomemed &a oimiy oo.m %ith. t$%o 

cm :tel 3m ttio Btamlisig p o o itiw . As m am tliosla a#mood #.o m #a lo  

woi/o olther aD.oimd to oihk to the r̂ ômié or, #%mi a m^oteiically 

operated table mo txocd, tlio imhlB xim Wmight frsia tlio to tW

oo tim t iG&%a m im l i-mo puHod into laW rol 

methodo of ijoduotlm tw o mod. Bt the omeo^GO&o <æo

ioduood by mcoaa of a 1% wolutlm of th&opmtcm Godiuo in  momal 

ealiiio» llbm tW,opontoao ocMiina uaa ximü for tW  iaduotlm  of 

mmothoola i t  imo %ot m aal to  reooW. %B m to

SLMuotion̂  3  ̂ #m ooooM mtlxod 3P3«otlimio ime amd m  %K> &W%oi8g 

Gfÿ)sït (W  la  8%35Ka of them oo^ s voatilatlm  t a  ^oordod d«E&Ti% 

inûwThim by laoWllng # e  gao meter in # o  pjamxMxa^n droWLt. Blm 

PlMOtWrn vag iiocd for imdrntlm, the oloGo fittin g  face mak tmo 

aprpliod to  tlis mlmal md tfie e lw lo  aboostor vm  omeootod to ito  ftioo



maokd Flsiotbaye tiao odDKWlstored to tM maimal a 

%%gx%ge&89r bat&0k>1gr33&8Bngp3dr OBygpmiÜBaawgb tb&INb&MWbaBB* OiGO

gonesmi aaaeetlieoia Imd Wen ladiioad a otiffacl wlo^raehoal tuW %mo 

ifitromieed imto tfe  tiWzoa<, Tlio e lm lo  tma ooimeeWd to  # e

ondotmahoal iRiW md mace#et&nc%tim tw  ooaMaa^d#

Tïxms m m  moaammd during m aeatliesia by dbmlWing # o  gas motor In 

tîB  o im u lt W tm m  the ®;>lmtopy va'We e iâ  the d so lo  ohsorbor^ In 

t)w o  ossporlBontG o oW ÿ m a $mïo o f ohma^G in  pB md

plaomm oarbm d ted do , a  blood smiplo t?as tnkom fo r üac%oio @o ooosi m  

pcasdbXo a f te r  iB daotlm .

iOlSGO i3vÜ]K}8ibbÆ)2%&CL IS&%3 1)3031 CâtdbCK&ÜWSCI €%&\ïG3r (%(%GS3GQtdl(Xa t&)

tin  o iro la aWW^or, input %m$ alloimd to  li^'paos tW  Plnqtiia:m

in  tho Trllmio vapourissr %# inormieaW of F lnottœ o uom oddod a t  

latarm lQ  to  sasSto %%p fo r loemoG dm to  3o:^go f&w # 9  D%s&%

tin  otudioB o f mi m m tilatlon aad plaena oarbai d teiido  oostont

cmâ plaoKa pMp vemtllaMmg irasn roaoMaâ omMimeiiq^y mid Ifteod aam%)Io8 

tjo:?G; t%3%8333 aaSi IsmCli&aSioiisS&gr 3bnd&cüü̂n%]l8 3%3&» %%5Wi1̂ps3&fj ()i' i&is> %>3k&[BRa %]&1 cwazl 

plasma iSBvlmi dicaddo oontopt*

â fto r tin  period o f enaootlnsia tW  onaeotliotia a|)paratt30 %mo 

dlOGomeo'W W t %!%> ondotmoheal Wxa tm* lo ft  uaM l a otago

o f roGOvesy mo roaolisd vliom tha oubjeot t-isuM m  longer to M ra#  It*

21 Q^mioal ( Rmimifamntimio) l^lmolow, OW^airo.



Vomt&Mtloa ratoa meorded to thlo poli^t mid on3y o^^Goolmolly 

afton-ïoWo# Blood umxÛQB m&e mmaMy taken tm til the pWmu pll Wi 

ro tu m e d  to  tho ooatml voltiO o

the omparatW) otMloo FMotlmia qmT!̂ .od oï̂ t im

dogOp alnop mid homes p tin  aojBo geneml î moouiwe ime edoptad* For %ho 

8tii# G 8  in  # g a  mid alieop tW umo mm8tW*t&o app̂ i&ratoo tmo ebiplA ^d W t

thO' large rMdlmotltmmI values xmm m #am d % the Amh

dianeinr rniidireaticnal mWos dGoorl'Wé Èa # e  seatiaa m  tim moam:%Dornt 

of tiB ventllatim  rain of ealvos^ and the t# e a  ooimcBtâBg them 

to # 0  animal tfom alno of thimo^-quorWr Imh intomiol dlamoWr-#

Oontŝ l̂ vGBtllatlona ^mra not üonally attempted In nWop or homw tio 

both apooioo Wocmm omolto# iite i they tnro flttod  lûMi a Mioh, For 

tW,8 roBtrcài i t  mxu possiWa to om%y oitt induetlm of tW homo xùMi 

Flm-Mmm m oa3y om eqoaolm*



Cs)

fMopsntelo eodtei t-iaa adminiators# m a  300 solution in  narWL 

GoZim. (ki om momimi # o  ooloulatod doae me Injeotod rapM3y into  

# 3  j%^0,ar w in  md eWifgoa la  pH md plamm oarbmi

oon-Wat fOl3,oi#(L m3%oo laiMetlm ime carried oat mom

mYcil* #n  starp of siirglaal emoothosla ma maoWê. Farther Inmmtomts 

o f oüdteâ m m  ao mqulrod W mointaisi the mâmâ ix\

W.O plmiQ of maeotlBBla*



GlilŒ'al, hydrata i-ms MndmleWrod to emo eoii mâ tho ohangos la  

plooma #! mid plgmma oarbm dlossldQ coatoat foIXeiKida

à cathotar xmB introduood into i&m Jugular vbM miâ a W$ goM tlm 

ù2  e h lo re l l ^ t e t s  stoy3y« Pulm m a^y v m tiM tim  r a ta

lia s  fo3.ïoi\X3d b o fo m  (%id & irisg  tW  adm iniatra 'W Æ  o f  o h lo m il

ûsÂ during # é  moomry period* îlis qqw ixm malmtalaed a t # 8  etogo of 

miaoGthmio for Og)p̂ (%dBato3y ma Waŝ  tho sM ltlm  of m o ll

InomaGm# of ohlomfl Isydrate Dlmod omnploo mro tabou

a t apprmdmatoly half hmm ^MfmrmJQ mà tho plasma p% mâ p lm m  m^â>m 

diosïido  ooEtaut éoW m laecL



L) Flüotlimo (a) GattXo

s; mgo

(2) ^xlopontme mdlim la  eaW a,

O) Ohlorol telm to In ont cow .

*;» ** #*: ** At», «a- *» ■#;» «ï» to"» -to;»- toa -to* to* ■*';*



(1) sm Ë m M  

(o) SlÉàM
mît <m eattlo , la  Wo o f tlmsa

o^periments tW affecta of WXtxtMimo -oa tiB- m atllatlm i rate^ ttB pMam 

uW tho p lqax omte&it mm follomd» la  f$h&

05Q>erimento tte  offbets o f bmaWng pam m%oa for 10 ratoitoo tm tW 

TÆmtilatlm tlzo oarhoa dlW,do qmteat md # a  plasma pH befom

tim animal i%aa m watW tlm d im o oloo escaï̂ îaGd* Bach ecpsidicmt lo  

dïB criW d oaparaW ly  cmâ eaeh m t  o f  m a i l t s  i s  i l 'W t r a W d  %  a  graph 

m i l  g lrosi 3m  a  tab le*



Fxporlpflpt I . Gov 850. In th is  experim ent p re-onseathesia 

co n tro l values o f v e n tlla tlm  r a te , carbon dicodde conten t and pH o f 

plasma were datem lned and s iw ila r  detexninations usre nado over tbo 

period o f an aesth esia . An hoar a f te r  the cow had bran removed fron 

the anaesthetic  c i r c u it , a  f in a l blood sarp le  was taken. The changes 

tak ing  place are  dSBonstrated In  fig u re  27,. and suamarloed In  ta b le  35.

c o w  8 5 0  19 12 57

Ventilation litres/min

RECOVERYFLUOTHANEControl

ÜJOUr z u O■ïïTJQ

g i g »  . a

l a  P A t . .  nlnam O M O fln d i o r i d .  e o n t o t t t

Btl to ln i r  Flaqtharo»
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From tWse I t  b@ obseru^d tw t dojpmoelm of pWrnmary

m ntilutioE mom-mâ cmd that a t tW tmm Mmo them iiao a fa%3. iïi pMsma 

pli Œil a rlm  3m piaam oafbovï dlmd.de. 0io ohougso la. pif aad eorbca 

dlmdde iBm 'Wms tlime obsoryed foXloidiig hourly

in  the normal imamaosthotlsod oow# TImw m e ovMmico &t Gom ooshoa 

dictKMo retontlmi and a %GY?ezlng of plossia pH as long sa orne hmm after 

fm om l fmm the aaaeetkitià

B 0 irong teit thoolo p i « Haoîisa |i l

00^ -  Pleama ea#m  âtmtlûB aoatent la  m.moXog^lltm 

Vmt « %aWLl8M<m m te la  ütmoAaWate#



Façpegjjwfit  I I . B ull 400. This « p e r in c n t I s  s ltn lls r  to  th s  

previous one. Tbs ohsnges tWdng plaoe during the wbols period o f 

anaesthesia  end r ecovery are  illu s tra te d  in  fig u re  26, end s n u r io e d  

in  tab le  36.
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12 00 3 0 0 1400 1500
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7 .3Î

31.?
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Dmdiag
(lalmtoa)

) 60 123 la o

r7.&a 9.41 7.43

gÆ

ht tM0 aapemlmmit e ^prem im  of m iM tetioa %aim ooGuema vâM%
fa ix  &n planas -pli oml rioo la  plaeim oorboa ilogddo mmtont. €Ms îiom*

ciftor Daao0tlïDi3ia tW eorhm diûsddcs aoatoat had letimiod to m m  tW  

i%?o^%aooth0tiQ vaK# plaarna pli took a tm  hom̂ a to

rotimi to pr^yxmaosthorbio



Fx p crlRont  I I I . D ull ^00. Tte (Aanqeo tak ing  p lace during  

anaeetiieeia and recovery are  ll lu s tr a to d  in  fig u re  29 and ouxmariaed 

In  ta b le  37.

I HEREFORD 4 0 0  24 . 6.58 
 RECOVERY---------CONTROL FLUOTHANE
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Orna tba calmai mo immmoi3#etiGoâ mid pam tbam

mo eoma o f pu3ao%mggr mid a %lœ In plama

êâmjj^y eoatomt Wu tW p lao n a  pi! tiac; not olgal%l0ont%r c îlffb s^ a t»  

Di32%^ maonthocKla a  d o p m o o lm  o f  v o im U atio a  oGcmiwd Im t 

tho m in pavt o f imaootWnla tno not da.fgb%x)n&

a llâ t otao^zmd ifhoii # .o  ' bmm'bhcâ p am  '^ le m  imo tl?a

oÿqpDoùod QG3̂ 3<m dloKiao yotmitlm i&tb a fo il  in  md a %*lm la  plama 

CQrbmi dlosçMo o c a to n t abai/ù w iM es d b m ^^o ü  l a  iio m a l oaiicalû^ Tm- 

hôiCT aftev’ s?iioo’vmy fæm miaoothoBla tho plasma pH aâd pMam oastei 

fllOjd.do GoiïtGBt at pZ'G^iaostîiatle G03%t!:%̂l vaMoo.



Fxparinont IV.  Cow 900. Thia escprxmant \mb Blmllmr to  tho 

prevloag one. lb s  %Aloh took plaoe during the period o f

an aesth esia  and recovery are  il lu s tr a te d  in  fig u re  JO and sansarieed  

in  ta b le  38«

CONTROL FLUOTHANE

Oxygen^ .
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Chaniwa to  ^ t l l a t l o n  r a te , olaawa oarton ditaeld» e a ite n t 

mnn n i# * »  nH Fipnthmm» anaaetlw ala



s^;^ÿLSMÉmUÈmMm&3

BsSî.vo 
ünaeB'blîCGia 

fât.io Alî? Û'sygcs.5

îSî Y.4S *?.48 

€ %  5SJ.8 Si
Vont VI #

S

Barliîg /sœciftîioeia Dav&g Koeoves®'
(ram&es) (mâmW)30 & } 90 ISO 5 30

7.W  V .m  7 .38  Ÿ.S3 7.10 

SLÜ 30.0 30.S 30.8 g?

33 îT’ ^  30 ;»'

7.M

38,5

65

% tklR caalmGiTl #ez;%).%3ao p3?G"̂ mmmth0tio raduotloa o f vaatllotioii 

l'îiüi pm:Q s%d cmaaot̂ Bols a ao%)%oo5lm of vontllatlon

oequs?md. S]ie ploma dlcod,do bc#i

WicOaMoa of pima <%iygon« tîio masntkotlo poî .cd

of OGTboa (llCEMo csowpsd a fkO.1 in  plasma pE*. Rlasnia 

pll hod Eotumod-to %io ooaW)l iR%3no but thozQ Tmo o t lll

OOEO iTotontim of qĉ qïi drtoddo 30 ra^mtes aftoï? tlio acWmotirjtloa of 

anaosthetlü haa GOGced.



E xperincpt V, Ib lfk r  622. în th is  « p e r ia e n t which vas ttin iln r  

to  QocpcrlBBnts 111 and IV tha andotnaAcml tube uas ejoeted  in  the middle 

o f the experinen t. The ch an g e taking pleoo during the period o f 

aneeethesle and xvoorvexy are  lllu e tra to d  in  f ig .  31 and ouoDerieod In  

ta b le  39.
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t*ec£uctian x-tob I m u  laox&sGù, TW p lm i'm  oa%%m% âitmMe oontoüt gam bo 

ovldeneo o f 3mW%Mem dtiifeg tin  aSmlniatmitiom e f  pms mggon* 

amaù^ t̂Wala doi^Gælm of v îM h tlu ttm . oammiVAl %riMï e m ^ m  âSjm M o  

sntomtloa QBâ a fa l l  iB plama pIL BoslEif emm %%nrvaiitl:laW.Gm

oaemrmd* M tin  om l o f aii tin  ploBpn pH asM p lm m a  osKRboB âl<^ddo 

eoBtcmt had zmtmaW to pm«*miaeo#ntlo aoBfefl vqMbb^

y



Fxperliaaait V I. Cow 940* This expcrimmt vas s in i la r  to  the 

pTDvious co s. Tho ohsoROS which took plsoo daring  tb s period  o f 

OBossthesia and rweovsry  a rc  iU n a tra te d  in  f ig .  32 and aunoarloed in  

ta b le  40.

cow 940 17 7.58
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plî« Tho pMam pH to tW em%%l vaZWo orne haim ofWr tho ooîf

îmé hooa mmowé £mm iilm FlnotWm atiiioopliom %mt iàmo xsaQ o ti l l  ooma 

eorbcs& dlcsslde



Fxpcrljaont  V II. C alf 272. T his, too , was s im ila r to  tb s  prsvlaus 

eocnnrlaents. The changea which tocÀ place during the period  o f

onaeetbesla and re covery are  il lu s tr a te d  in  fig u re  33 and emmoxlsod in  

ta b le  41.
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E xpcrlaan t V III, 

previouo eocp^^rlBGnts

C alf 270. This experim ent vms a l s i l a r  to  tho 

The dumt^e which took plaoo during the period  

o f anaoothoaia and re cover y ore I l lu s tr a te d  In  fli^uro M and eixaaarioed 

in  ta b le  42»
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Experiiacnt I  H» H unter 1006. Induetlon o f onaeetheeie in  th io  

nnjnfil vas by SQQBB o f F loothane. th e  ré s u lté  obtained durinf? th e  

period o f anaeetheeia and reoovery a re  iU u s tro te d  in  flf^itre 3$ and 

euaaariaed in  ta b le  A3
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Expggiagnt I I  H. Horse 1071. laduotlon and in tu b a tio n  ware 

o arried  ou t w in ^  thiopen tone sod iu i as the aneesth etie  a^en t. 

V en tila tio n  y&a znooaniod a f te r  in d uction . The re s u lts  obtained during 

the period o f aneeethesia and racoeer y are i llu s tra te d  in  fig u re  36 and 

suBBnrised in  tab le  A4

HORSE 1071 2 4 .6  5 7

60̂

-5 0 -

40-

L30-

Thiopenfone

C O N TR O L

Induction

□
C C ^  mmols/litre 

pH

FLUOTHANE RECOVERY

Ventilation litres/min

a
OOO 1100

Rg. %

ChMM.. In vTO U lttticp ra te , plaaaw eartcn

Piaothawe ■naBgtheala.



Bm m LM M M M ÿM JkÊs^.JSæm âÆ âM L]ÿm SÉ& M Ém û

AasGBbhSG&a

DonbasE^a of oaam^d Hit tias m t bq BE^ad m i t

iWm tho slseo  imdw tMopimtom m:d Intubation mm  

g%opirat03?y BW.imlatlom oGous^d«. fho changea Im piwma ca#$a dimcWo 

Gomtomt and plaona #! imio osKill oinoa %W period o f ^maeatbeoia %!xm 
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(maeathotic omtss>l vaMsa .̂



ExperlM Pt I I I  H. Ponx 792. I t  m e p assib le  l a  th is  a o lm l to  

follow  v n x tila tlc n  ra te  In  ad d itio n . The rea u lte  obtained during the 

period o f anaeethesia and recowazy are iH u s tra te d  in  fig u ra  37 end

susnarieed in  ta b le  45.
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E aporincnt I  D. Sroyhamd 71 . lAduotion o f th is  an ln a l \mB by 

deans o f Fluothone. Tbs re s u lts  obtained during tb s period o f 

oneesthssia  and r seoopr y are iU a s tra te d  in  flj^ure 38 and suoaarlsed 

in  ta b le  46.
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Fixperinsnt I I  D. Qivyhoanél 59- This dog; a lso  rBOslvsd Pluottone 

fo r  in d uo ticn . Tho r s s o lts  obtained during the period o f anaeethesia 

and recovery  are  il lu s tr a te d  in  fig u re  39 and sm aarieed  in  ta b le  4T.
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Eanmi-iBont I I I  D. 3i*jho«»d 70 . TwteeUon %na tgr means o f 

F luotbane. T%w ro s u lts  obtained during the period o f onaestliecda mod 

r e c o v e r y  a r e  U lO B tratod in  flgpne 40 and aunsarleed in  tab lo  40*

g r e y h o u n d  7 0  23.1.58
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ŴçivrnjKrl.V̂ Vi

5
; ïl» .*  . ifcaiTi*

■j>'«rî*'','.K-.!«.'«-:.jfiai..-«.aK--:*ii*ri*::5K:»i»i»;*»c5ït'a»H!?««t*iïMi-'*c.*;r5(si

(nilmiWa)
30 60 90

m 7.SI 7.43. 7.39 7.41
®2 J5.Î5 a?.s aî.8 37.0
IWü 10,0 a.6 5.0 g.3 ;io«o

(m'bmûBQ)
g a

?#40

3B.g

%o#5
r#!r*aAC.ti

ommocK a las^ï/ventlIaMoB %AWi lomi'od A o %33a!3üia
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Ezrerlncm t 1 S . Sh#ep 805. Induetion o f an s^sth ssla  vos tgr 

Deans o f F lnathane. %B re s u lts  obtained do ilnç the period o f 

an aesth esia  and moovery are i l lu s tr a te d  in  flf^nre 41 and sunaarlsed

in  ta b le  49
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EzperlORnt II 5. Shovp 613. In thia animal ventilation vaa not
pooop&Ni. Induction uas fay snano of Flnottiane. The reaulte obtained
during the period o f aneeetheoLa and rDOOvery are i llu s tr a to d  in  fig u re

A2 and aum arioed in  ta b le  5 0
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r.t5?lidnA? elm w o Wtli &% plmma p%( (W p3ama eaŝ bm dlm ldo omi&ent 

oWog-vod du%hig FMo^zmo m&08%m$̂ a. Dm#ag tW  yeoovegy tW  
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Exparlnsnt III 8. Sheep 823. In ttd.6 anlnal vgmtllatim vae not
xnooxded» Induetloo was tgr meene of naothane. The résulté obtained
daring; the period o f gmeeetheeie and reooeeiy are  illo B tra te d  In  Hr^ure 

43 and euBBiariaed in  ta b le  51.
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ExporlBBot T3 I . Thla ad u lt oov rewivmd an induoing dose o f 

6 fp . o f th lopw tone so d ius. I t  oollapsed In  sn annesthetloed s ta te  

17 seconda la te r .  Ths ré su lta  obtained during tb s period o f 

anaeatheala and recovery are  lllu a tra te d  in  fig u re  44 and aum arlaed  

in  ta b le  52.
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30 mMiiWDp aW ima ĥ  a perloa xfimM %lB m#,ml t̂ ïia at a hlĝ ior
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EgQgrlrwnt ÎB I I * Fbur ymk o ld  o o lf • Blood earaplos wero 

rmaored tsxn ttm  bcooM al a rto ry  and ohan^eo in  Wood carbon dloodda 

contan t nave fbllow ad. Anaoetbaaim aoa maintalxied v lth  iim w e n ta  o f 

thiopentone sodiun. The re a u lta  obtained during tha i n i t i a l  period o f 

anaastboaia are iU u a tra te d  in  flcfiira 45 and glean in  ta b le  53.
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Ezpcrim eat TB m .  S ix  old om lf. Blood sw iplsa wor* 

removed from the Juf^olar re in  by neons o f a  c a ^ » ts r . Tbs re s u lts  

obtcdxied durlni? onasstbesla  are in  fit^ore lf> and su ra a rleed In

ta b le  5 i-
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TIME IN MI N S .

RE F P.
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F ig , i t

ChBtxww In  T apU latlop  m d reanlratom r m t— ,

n l—BB dlorfda ea itoa t OPd ni»»». rfT

à a r ln »  thlonantoM  an n a th ao lo
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(3) C h iai-I hm im te In  c a t t le

Qqo GxperlBsnt only was ca rried  out the re s u lts  o f which are 

given in  fig u re  and ta b le  55*
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T I M E

Be. Â7

C b m m a  to  r a te , p laaea eartwn
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ooBboa dioedüo oanWit m tum aû  to # o  psTô ^̂ mnoothotio loveil
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p lo o a a  pH c a d  % )Iaona 

aieddo -eo&iGmtmMm o f oa#3o dm&ng Plimthmze mmootWola m m  

om olotoat td'SIi cscfX̂ oWd el̂ ^ngoo in  mmnt&ioaia. %%!o a

g m s W r  # p m m 3 # k  o f  woat& laW .<m  t& im  td 'S h  tW  c n a o G tlio tlo o y

tMqpcnt(%%o nodlim c%%é ohloi^d ttilolî tiaya oti%#odl, P^xiothmio

imo #!3Wl8tom& togptW r vdbb p iw  ogg^a oml I t  io  posolblo tboù tko

in o iv aa so #  cai^goiv to x io lc a  o M M m àto é  o h a ii-D fm fle : o M sW aM cm  o f  

v c m t l l a t lm  Uim M v a  cm lisea. dim  t o  hgrpm da ommsâ I%r 0Q3n t^ ;s l

d o p io o m lm  o f  v o m M la id o n  d m . rbo m a e a tk o o la  (G m m o , W )o lo $

B k Ib c o s  tmû l to lG o %  Wj3) * - I t  l o  pof^rdM o tlia tv  tlio  o o rd lo m a m k ? :-/ 

o f f o e to  o f  .3?laoüïm io pFO & ioln^ a  f a 3 2  ijii c a 3 :d la a  o m tim t m d  a  :W %  

±n b lo o d  p r 8Gci%m ( 0?.m u S p s to ln ^  F o lg m i an d  lhW % , %D7 ) may hm& 
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b lo o d  f lo w *  I t  b a n  hem utima t h a t  I f  F 'h m th m io  &e adm lm loW m d nlth 

al%? t o  tW  q g b jo o t tm d o  t o  oaem ? (B im iO ) Gs'̂ ^ano

?mâ ïlo b o rto o %  %%o a # M  0 3 m m # o a  o f  FM othm K ) tW o$% h iiio

lim n ' th o  m tM a l b ao  W o n  f i% i tW  m a o n t l ^ t l o  atm oo^& om

oaon^'oo a. 5?apld la o ro o a o  palnKmoa^y v o n td .la tlo k i & i& dag m o o v o ^^*

Tho olmir^D obGoî iR̂ d tiabtlo eimllaE* to tWm 3X)p05̂ Wd
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quc^ltotivoly almllor to  # o  of;&otn on tW  o f W&'aoSg oWop

cW dog^. #smpmgdi30 # e  dopmoolm o f im ntlM tim  tW m w n a

Im %%mm piüzt;ïL)a oa3̂ )oa dl(%ddG em teat dmdnn mmGbtWala to

a  valitD ^;mator tkm  that obaewed im tW ^zmmm plac^^a of Eoa^ial oattlo« 

proIoD ôd pô lodG of miaaGthOQla 'Wiom %8aùl%r otabllloc^losi ot a 

blrgAo%* oonoontiratloa of 00  ̂than noî aal the end of

a W'ikdGney fo%* om ŝoa dimddo qcnesn'Watlon of tM plasma to fa3%, 

%ooo oWoiwMms of aWd%ion;tl(m and tondent^ Ibi* tho oâ bon dloiddo 

oontont of Ü%a ploma to fa ll &%ay Imvo Wm ozq^llmblo la  tia  of 

Quaotol*8 (a$ĝ 3) iro%?k i&oa ho ohowâ tliot CRddatî  îS3taWlic3 xma 

dooi'Baeoa gomo%%I mxaootlaola Mdolï oam #oi% ho a

(loomaaoâ diogsido piodiiotltm* 1MB dcei^aeeâ dlozcMo

pmd%atlo5i oonM po88i.W '̂ W hmidlod %" #:t;3 dopreoooa vontâla'^.mc

%io oI%K3̂ w of Qü$W)a #Q%ldo ooatont of plasma #mWL

cmcBotWela mm qaalltatlvo'l,^ oMlloi* a il Bpooloâ attMioâ Imt

mtoh la  tW ohœp. . Mthm3 ï̂ % itllatlon lœ

not gGnoi%l%r T̂fooMoê I t  oWoi'Vad that GWo%) Woomo apnole 

éiiplnn FlnotWm^mwot̂ ïOGla #deh mqploln tW h%h valizm 

obtained, Inoî aooo Im the eagWa dWddo amitent of oattlo plasma

dBrian Flmouîmio anaaetlaGia m m  mo%%) mmr'Wâ tliaa tlioae o!>son¥Cïâ lAth 

ohloral %drate or thi(ÿeatfma .êodiim.
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Idaam fu ll quite l3idU0viq::3k cmd %acAiad at a loiT

le m l dwxdnn maoetWole* %o ohmgem obooi'vW m m  comolateat uXth

oo$A}oa #ed .do m tm tlm  md @ aoMoMo*

obcervQd isi a ll  Gpoeioe mra omrl&i:? tmt t&o ol%op sliOGod

grootor ohcmgeo* %o doormms iM oh took plaoo In plaema 

Ekiotlmio m aeotlieola m m  gm ater them thoGO ob8m.%d idLth 

l̂ OmW or 'Milopontmio ooMtm. I t  tma notad that toiœ do tW oM o f 

m om #oola md that # o  plaaïm pE m tim iod to

eiaoathatla om tm l %hm bofom tbo ÿkwzm ocaWm cltodd© ccatm t 

5X)tm%od to Gcmtarol va:Mo. Tldo may hai% ijocu ûim to ocmo

b i i f o a p a o l t y  or Wffor&ng rogulqt:b% m ohæ lm  cm i%  Into ploy 
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nogoĵ iticm diWâ 'j FMothmo amaoBthoGla ao Iiao Won ohoim to oeoiio 
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cdoiidotratlon of S9a3otbmio to oattloa Wmoo? sWop oad
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(8) Of tW  DpooloB BtivliGds the gmatoet moplratosy clopmoriicEi 

j OGOU%&od l a  ebcopp ü io a s  EmiBalo c€"ton Wcomfbir» (%molo d u rin g  

#Q G!Wnl8t3e;tim o f Flwtbm^Oo 

(3) tbo doim30ü:?oa o f va a tlla tlm  #am  iraa a rlco -

tW plam a oa3;̂ (m (lionddo emiysmtj, #B  oiiiboat o f ijŴ oh do%)e%idod 

m  tlio  dops’OGBion o f  W û tila tic B * .

W  mtonidm of oosba&i dlosddé omisod a  of plama ÿll

md koaoD # o  prodaati.on of a mnplraWry aoldoMo - 

(y)' IhGDVoiy ù^n  îho m e o ü tb o tlo  offootcs of vob rcipM^

tlK> .ploma #I ia  moot oaoeo m taW ag to  the psxMmestWt&o 

vahm aiQ kcm? c#Wr ronovnl fma the F3^ot&mo atmoepksm^

%&l3o a t  tM o  p o in t '̂ %o d lm ld o  om iB D t m s  o tl3 1  e lo '^ tc c L



Tba W dag p&om ia  tW hwgo o f eo a

m oult of p&m&foMa Imw bom msWaaivaly GtWiod by Jmwott (%%) œ 1

î%.31ï%mg VkûMy^ mâ Hrqahart lüio

diBtm?banGo of the moplmW^y ^'ato pDommMa ocmBad by

Mo.bĝ G%3 fol3^iJùd %)y md Hrqi&mrb (39M) md

ho!f Won %3Gd by them to  oGmm tbo 80%D&1% of # o  pmimmie pmmos* 

$cmp8%% md %ÿdon (3935') mpostod ao okm@@ !aâ Wsoa plam  la  t̂ io 

oo3?boD dlCGddo capaolty M* plnEima o f o a ttle  idth bi%t (lid

not indioato tfei> m% .dty o f tho Mbqvbg i s  tlio ch^bbIb atmdlod^



9lio ealmag usod 'ta tkW aaries o f cmpapiamto w m  marné iki it 

oimller tmmap to # a t deao^hod in Stjrt I .

iSio pmmmila 1-3̂05 prodmzad 4^000

&a&%%o to ogGli 6alf it me ahout aârÿit moka of â p. ilsroo mdka 

eftor im fbotlm  a em n̂ro e lls lo a l pneumWa mo pm owt In

{gaooo oalmo.

!]i?ha oalm a doaorlWd m  I s  oMpoidmmita mm not
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m aplm toiy rotoo m m  mmmmd so éom^W â In %, Blood 

oomploo mm a&id oaMĉ at&ma ooi^od o #  m tW p3a;3ma o@

cloaoriWd in l\w t I.
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trao Ql03lflomt% ' higher tlimi #io mom va3&%3 QbWmed for nommai 
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tW m pnewaoiiâe oal%%8.
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s\T;tuâ»Kâ!.3iC3K;«r*

? j*'̂rJC= -. 4n_ VjCt, *r- • *î'-'' ̂  • ♦»■:

1^6

Ilom ol 0a3^ôa

#3tal OOj)

m 30*8
01.A

35
15
Z?
IB

31.9
31.0 
31.4.
31.0

# a#5 35 ^2*0
41 e# 6 36 .31*9
42 gF*4 31*4

m .8 38
44 ^ .2 31*9

■•'‘■̂ts A.m
IF
IB

^#0

$^*0

aAOAf >f4?Ai3 !X7Na 3RW-' »t aifc'iaUK-'Yia’ <%A >rrî-̂»cJT«̂cîiïff
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tW tid a l a ir  bad deomoaod by about om bG&f*
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AcTnK î ? l C ' î ^ V - k r >

4'*> 680

19/f 28.6 9.3S 50 4S0
a?/9 31.3 7.44 ?S 360

3/M 30.Ô 7,m 57 5S0

ao/M 34.6 7.37 # 50 580

m/10 3Î.Ô 7.33
mm 5Wî !<F;-*‘iSBi*it.“JS; w

# 540

'ùaSB GOp
a.iïiolQu/M.'bse pB VmïbiSatiQ'X

lliiS-as/W a. »ate/aî.a»
7M al
Qiî?

W 9 31.3 7.38 3S 35 630

19/9 31.3 7.38 31 93 330

25/9 3 5̂.2 7 .B m 78 3m

3/M 35.8 7.38 m 97 300

10/10 37.9 7.34 30 69 337

av’io 35.1 7.33 j i 80 46s



36

33.7

32,6



nffootod 'olth a poz^aalMc gmmmmlci m- momaGe ûm

vQ&itllatlm md %*o8pl%'ato%y tW tWeszomo la  # o  m-W

baiûf '8za uo tlmt the tid a l ais’ fe ll imdloaMag ehallomi^ mid

iMoo Q&TlQiont TI&3 oaî?i#a dtedde ocmteat of tlB %.)laeaa of

tlioBo ealAree irm  olgnlfiemtSy Mghes* t te i  tha t of nomal ealvoa^ I t  

U88 thatg \;ith fho  of mm msmsmM eeiBa^aly 111

ca lf ijbloh diod the im ^  d#*g tlio plaama pH of thoee pmmmMxi colvoo 

imo neves' Wlmr acmml, A Qmnoacml̂ sd s%a#va'W$y aeldoele #emfO3P0 

Qzd.otod 111 %lmm oalvoD,

Who c-gmrod a iaqs'easod

rcBiîOBDo to piaiiieoaia no tk a t tlmm> mmt hm% hsoa a tm itlm m m s 

Gtltmlatioa to %s#%"atlok%* Tm  Imemmel cashoa diosddo eoiitoat of 

thù plmma alBO not me a atlîimMSÿ Wt elaoe tW plos-io pH %îm

tho nomal tW pH not oot no G

I t  X1ÙB oïsBm^ùâ. that # 0  a rte ria l blood of tWae paomiioDlo enlwaa 

imo darker Im oolom? thm m terla l blond fmm noM^nl eal'vae, Who

comtsat lAloh thio 3##ea%# ooaM alao haw ootod ao a 

BtimiiMe to reoplratlmi %%r ite affoet at the ehmo^reoeptora altïioügh 
th lo nig^t W qom^matod hgr # a  faot that mo%&G aontraUg^ hao a





Cl) Oalvos iil%h a pm^aoitle pmmiomla m% Ineroaem la

Wth # 0  m a#m vOiy sm] vmùl3,atlm ŝompamd ta  aosinol

üaXvea«

(2) %G Imomam im tho s'aoplsmtoî ÿ" im0 ggeaW? tho iî emaco

la  voatlla tlm  %'a# ee that reap3a?sMcm hsQmm m̂ â leo0

o£fioioat^

Ç3) fhom jmBimŒâü mùsou ahcmd mi Irnaream la  #.o pXasaa oarhai 

#OKldo GcW)0n& but ao ùm&Wl eWi@@ l%i the ploma # !.



L

il3.to5^tteio ;ln tlo  atmoopho,ro aa aalnal bmoMi^ù af& at 

a^a #10 chs^^oe In plagsm oa3?hoa p3ama Ga%W% <Zl<mMo

acaW it &)aâ plŒ m #  Iimfo Wen (%(Wmiv83  ̂GtiÆoU ia  ima miâ 

(%xMoo«'&al a\ûmM̂

^10 %)%gpoaao3%.%t %%lo that darhoii tliosfMo nlô m In # o  (k̂  %* ds§f 

voQvùJXhlon of s^oppiixîMcii omTfpû tho oW%08 of lIoMoao lamy 

qgo lAom rooiilto mx) e t l#  quowa 3s% tm:tbooko o f pl̂ gralolO;'̂ *

A goM Gurmnsy o f tW  offooW <n of tW 'Wnslmu o f

md om'bm oted^o In tho bloM and tlîo pH i-mo glm a %

Gg%%r (%95G) * ÎÎO ototed that mi Inô ôanQ M  tho arto^zlal ea%4xm dtotMo 

toaolon om.i8oâ md a ommd

voat&Mb&oa. Ho doGO^bod thg otlmtOm# ofToat o f bypesdLa on gooplmtlon



w  no e lm # ) in  "Wd&# plaeo ic iid l # o

OGSïtot o f c^^psi h% lîm plm d (Av f e l l  W toi 1#L Gsrt̂  diooaoeotl tho 

%%3aeai8 fo r tM0 ami ougrpoted #iat the emmd % #]o

3.oi%):Ki3a artoi^ol ptO;) rom ltod is% ma%W.a #%o doi%=eaamvb o ffse t o f %-jM.oh 

eom itoraétod tho o f 03o th a t the rooaltc&'&t :̂ :oopl:r;%;bo%y

8% yula#.m ima Blight* IIo olao mtated ü iat the of:W t8 o f inek,'ono:Wg 

omto&it o f Inapizod e lr  nom n og iig lb lo  in  th e himm

Gdbjoot* lîoiîOxTor? thoro io  mm ovXdoneo for tîio nomkl a r to ila i pOg 

o f the lumîaoBtfeticotl hmm oitbjeot ootÉag tm a te tlo  otlmuMo to  

m o # ra tim *  ^ho QomuKœon&G o f arù orlàl pOg in  rootiag  hmo^ fg^jooto 

Woakliiug mon c ir  fo a d  %' and Hloloôn {19583 indlootod

boloif the fbimd in  m iifsal o îpozdînmtG tgr l^ tslo b  o t o%» (3055)*

Watt 0 t a l , (3043) fk%md oî &dmoo fo r  # i0  pgoomeo o f '6%iio 

Ghceo«r0eoptor a t # o  nox̂ nî̂ l arW'^.al p% o f do^a*

pm#83d ca^ieiataemtallg' a doo^oaso .̂ii iK citllatloii I f  doga tjdbd 0 :̂ :̂  

pure o%̂p&% to bmatW* S^MohlGoroago ao longer tod?: %)laoo nhoa tW 

ehQ2-AO''ramptora w so

ï'hamiizatlcùï o f the llto m tm o  m m aleâ bo ovidOBOO of cjtMico o f 

tW  roBpis'atory WhaW^cw o f ca ttle  n̂ ion osspooed to  gaa mî ttirao o f 

d iffé ren t em poaltioa to  aWoophcrXo



<mt mi oal%)a botmom md

weko o f ago* TW oal̂ wos Mghtlar ma'tminoa In a dog etmid mid

tliD eloea #:a#: provloml^ #aorlbad vao fitted *  IMa

precochara mMm dlGtnyWd %W ea lf provided th eir heoda ĵora ImM 

gQat%* maak tmn oomioewa momio o f a bmoD tnW md noB*

kW  ̂ rubber Walm  ̂ to  a pair o f im ldlm etim al valvsa» # p  

p ortioi o f these valvee led to the gae aetor bq tW t #m wnM latlm . 

ooUkl bo roGo^dod, %o im pim to$5r aide o f tin  mildlroGtlG&ial ŴksRoo 

%mo (mimiect)â to  a longtb o f fto slb le  -Wie (Itoororflœ) • At tho oiicl 

of tMo floidblo Wx3 mo a jim etim  to  tW oml o f ulilUli m s attaehod

a oao aiul a h a lf Inch stoma relaaoe mdime xfnMli oouM Bo opoaeâ to tla  

awüCBpheme* To #m tMr# ama o f the 'm  o l^ it gallon roGervOlr hag

mo fitted # Tho othor.oM  o f tW roGormlr bag %3ad a maD, dlmmtor

rUbbsr ommiot&m rnmsmW # o  M atams imzo fed in to  tin

rap or^ r bag,

%3 câ Amo mro allow d  to  Imopirc rom a ir  tho opon s-toma

w.û:m for a pei&od o f 10 Bâ̂ mtee #irl,ng iiiiioh tlma w atllatlm  rates mâ 

roeplmta%y m'teo m m  reooMed* At # o  end o f th le om tr^  por:W; i f  

blood Gimgos m m  Ijoisg zBollmmdp m n lm l blood aabiploo m m  talion from



tW  jugular vein or ortory* Bn steam % W  tfos then olooGd

cmd the gao M%:WOp tin  offboto o f tMob m m  W ng otW iod, ims fed 

in to  #B  %nso%'volr baĝ  clap lais^tiwos m re fed m  at aiioh a rate m  

to  keep #B  roservolr has abmt half fiiU,r, #B  i58plra'bo%y

effoeuB Wi$ig iFloihXe ia  tW o f # o  g&m

tW Wg* Ga8 ml̂ dbî roB m m  eith er mMo %.ip as mqulgW or piirohaood 

ready iiiado ^om B^hblsh Gasc-Sj, 1,#*^ RopeMll l-WIcs, Polï̂ aOlOg

ülüü^Tz* B%e foUmjjag mm i^oM nea» (a) 90ÿ nitrogen and

%> cmygeRg (b) 9S% 0!!:yg333 mid 5  ̂ oaAon dlo:mldOp (o) 1000 oarhom dlmtldOp 

and (d) 1000 Aeoimate analyBie o f tW  gaa RilzWm pmsmatod to

who m&csalo iw  not attempted#

Tho Golmo x-mm alloiiod to  breathe the gas mlismms fo r vaiylng 

periods o f time dimMg iMxM mâ vm tlla tloa  rates xmm

moosdod. Blood 8cmi)loD w m  W en at IntervalOg oontalfUgod md the 

ploĝ mn pH oaâ pXcœa oe^çm omtmit xmm dotosîAliiod# hi a

BBiitor of easoSp at the mû o f m ozqjorlmoatg the oalf ma allow d to 

Im plro moa a ir Skæ e  period ^?Mle voim ilatloa ratoB qmû roaplmtory 

ratos mro ogMn mooMed md blood sm plos tohaa for tin  âot&ânoàâm 

o f %)lG9ma #! mid pla^m oar&m dlœd,d0 oontont*



m a

^oXlmiln^ (Wer.o,

(3) Wa

C3) /kZ03[KlE%

# I #» <■■.» »!»■«.»«*»-*(»•»;» ^  *24 £« «ji «■* ’C.'i !K» «at r.3- *,» jt-'I *ï» *» ■t-j «es ik»



(2.) M m s m m M m
la tM a m o tlm  a o f ha#3 fesoa Gm:%Êod o # ,

) h  o E n o r l m m t s  1  I I  # 3  o f f e e t s  o f  I ^ } a % % 3 g g # n a t l c #  o n  t h s  

m too of tlnw  oahmo ood tte ©  aoga^ tœ e  aWLlod,

lïh mmmlmm'̂ m 111 mü Bf mom <̂KW:qo:bm stelios mie om% 3m

tha% #m effeotm of tias laemem âm tâm monmnti'atiea <ri (myge%i

l̂ iaplmâ oa tisa oaitoa #cs:Me emitaat mzê ths |;̂ l of ploBBUp tha 

mmtlMtitm md si?s^0|dmtoy mtOD xcoife atelioâ*

% G&milsr ûD'bùmnîmûàmm m vo  mml© oa a nmmal oalf

tesatM ag p22*D œ j03n for 35 n&mtoo.

% miporiineBuB % amd VII tW steâiea m% #m effeats ©f f/mm ô5%am 

uDro emitlaacwi im tm  .pnomiomlo



*17 f'

ESBSSdfflSàSLdt
Each c a lf  uos allowed to  hrmatha soon a i r  fo r  a  period o f  10 

ninotoa during v h id i timo the v e n tila tio n  ra t#  vas raoordod. At the 

end o f th is  tin e  the re le a se  valve vas cloeed and otieh o a lf  vas nado to  

In sp ire  pur# oaqrgen fron the re se rv o ir  bag fo r  a  fb r tte r  10 m inutes and 

ttm v e n tila tio n  ra te  van again recorded. The re s u lts  obtained are 

givpo in  fig u re s  43 and 49*

C A L F  GLI6

0 0 %  OXYGEN

2 9

2 5

2 3

MEAN 2 8 MEAN 2 0

Fig IB

o f iw u tlla tla i  ra t»  »» inh«Ti.tt<B a t aam



CALF 1 0 3 4 4

1 0 0 % OXYGEN

10
MEAN 12-7 MEAN 112 ^

10 1 1 1 2  j3  i r  ( T . i . ,—.V

C AL F  1 0 3 4 6

100% OXYGEN

MEAN 51MEAN 6 9

PL?. A

TUcfactiotv o f T R m tllatlm  ra t»  o«M#d by In h a la tlm  o f pure oemrgn 

A red u e tiA ti o f w n tlla tlO B  o f vazytng decree ooenrred in  eaoh

c a lf .



E æ h o f th ree  ^ y ü ounda wma alXovod to  in sp ire  room a i r  fo r  a  

period o f 10 mlnoteo during which time i t a  w en tila ticn  ra te  wag r ocorded . 

Booh greybownd was then nado to  in sp ire  pare ogygmn fo r 10 n inateo  when 

tho v e n tila tio n  ra te  was ac^ain reeordod. The re e u lts  obtained are 

glwen in  flji^ores 5 0  and 51.

GR E Y H O U N D  C LE V E R  BORDER14

0 0 %  OXY GENJ2

lO

MEAN 1 0 4 5 MEAN 9  38

6

G R EYH OUN D BAMBI 2 12
16

14

)2

MEAN 12

MEAN 91 It tz If / « r / «  rr
8

6

m .  «
^Jv«.tiocy of iwntilfttl»in n t f  IT*—' " w  tacnm



GREYHOUND SEAL

0 0 % OXYGEN

JO-.

MEAN 10-8MEAN 112

T>«iWfelon o f iwnUlat«iH rmt? TMTTlI \ t t  I 'lW a tim  o f nugn mrvwrn

ÂO 1b the cnXves in  o x p o riM it I  these dogp ahoued a  varying 

raducw ion  o f v e n tila tio n  r a te .



ia m s I s is a iS

M WLb eeo e a lf %im to  altem ata po^odq of

10 mimutoE) of a5i<3 (h oaoh of tho tlimo porlô Ĝ

o f O3g%oa&t3,m tW omomtratlcm o f ccqjr#i uaf)

jmm <m Üio t!^rd oeeaolm* û tm ^â  <mb oro given

in  WxW 61 m â  ^a^^hlosilÿ' in flgnm 52̂

Ifhmm'B
iï̂ aolocl Air 1 31trG 0^ 

par

Air <'
Mr 4 0;̂  

per mia, "
6*»r̂ !̂àMFeTMrWï**flKL*_« •*r̂\lJiik'U*T:iie.*Mr"ttty.iw:.*«î̂*r:‘*ÉL"W.")

Mr lims Op

'* v̂fc* Lüm .̂ *̂#1 j yt, rv

Mr

liî 7 .# Ÿ*32 7.41 7.36 Ÿ.38 7.33

00^ 31 33 32.9 33 31.9 33.3

Boop 9? 61 69 63 99

Veî t 41 m 39 34 39
rgaLrtr:>t'f#ĉ^



I I 4 I 7  19 9 5 8

AI  R 0* A I R 0. A I R o. A I R
lUTRÊIIN 4litre/ v<in IOO%

6 0

5 0

4 0

3 6

3 2

3 3  

31 

7 4  

7 3

RESP.

V E N T .

C O .

pH

n&m K

SEFagjg t f  InMimV % gf .qk, .« K k h a  

dtffPTOt MTngrttOBgJtf, .SERga 

I t  W&8 noted t i n t  a  a lig h t inoroase in  the veep irato ry  r a ts  and a  

doerease in  the 'v e n tila tio n  ra te  oocarrad, the ohangea being gpoater  the 

h igher th e  ecpoec tr a t iq i  o f q qrgan in  the InepdLred a i r .  The efaengee in  

p laesa  pH and p lasoa eaihon dicDdde oantent were loee obvions b u t eæ h  

tin e  enriched a i r  vas given th e  pH f e l l  end the plasma oaibon dicodde 

een ten t rooe bu t in  the co n tro l periods between enriched m ixtures n e ith e r 

pH nor carbon dioxide cont en t retu rned  to  the i n i t i a l  v a lu es.



A =m8 oa a ea lf iiAth a mom 80%?o

d.lf#2fa:at levelo of wm lem$themoé to half mi boiŝ t. Sho -

s^Bulta dbWuod am g im i Im taMa 6$..

a # & 6 3

iîihaleâ
M r

A ir 
1 M tm  Op 
por Mm,'"

?.3&

GOg 39 38 .4

Eoap % 95

?eaS 36 36

Ais*

38^1

Air <'
4 l i t e o  Op 

per 8lm.o ^

?.3i>

38.1̂

#

33

&U' iteo Og

9.39 V.S?
39.2. 39.4

93
31

It m il -m coon tW t a T:«cC%Action. of vomtllaMom ooewretl %rlth tim 

ooBGGatE'atAm̂ B of #%#m W t tim t uo r  cK ^cllon aoao^îcl i Aigb 

1 Mtm of oK%on par oim to m s adclod at a wa'Wat&m rato o f 36 31tmo

por Who. moplrato%%f rote %mo loaerad Mgh

oOiK^cEtratim o f Who plnoms p3l almaeê tise #q)oetàcl tmado hut

cspart fmm # o  f a l l  am̂ hkg # o  oûsÉMMmMm of piim #io



oWïgQO 1%)%% 110V OilgalflGoiit. Who plaoîm eorboa MW

tlio plaoaa p!l_g ohm;eâ the ospootcd tmud in  that i t  meo tihoa tijp 

m to fo il Imt tlio imm o/?ol3i not eign ifiom it.



th la esperlmmt the offeota o f mom pmlxmgoâ 

o f pore %Q^R -mm otî diW in  a (%-%> i40# oM calf* WIio detem iim tiom

œdo am giw a £a mMa 63 mi# lllo sto a te i in  fig iw  $3*

j^ ^ L j & S to a îto J O œ â J È s m

M r
f) Mxu ^ aila

10%4 0;g
lÿ  ïmtù 3^ min.

A&e 
7 ta.i%

Roop la w *a 18.S 3$ 22
1/cmt 6 4.^ 4.7 ^.5 6 .0

€0n>i'S 3^.5 36 ^ ,4 35*6 S3.6

pTi ? *# "A36 W 5 7.33 7.43

%v t! m t a  e l l g h t  in e m a m  is& tW  roapl5?ato%gA m to

oacm^'o# # o  adml%%l0traW.m W t a notloQa!)3o Inemaoe ooem?s?od

aftoKias^e;, feirôllatio^ fo il  dorlBg tiB a#&tW tra#(m o f pum a^gm  

but rose again 'bafom tW eeemaMom o f tbo oxlMMatratdon* iM o 

aiAiml ims not p îenmmio bi%t In itia l ralmm o f Wmoim 

obnor^î# for tW plasma aarboi% d i^ .a o  Go:̂ toBte Gomomltmit tiitli tlio 

obengoG in  ventilation  tha ptema carbon #m&do omitont rose mû # 3  

plam a pn fo il but the otoigaa ttara gmH* Wharo \ma a rapid mW ai



to  nosDal wlUGO onoe tho o a lf  again breathed a i r .

C A L F  4 3 2 0 4  -  E FF E CT  OF IN HA LAT IO N OF PURE OXYGEN.

R E S P . / M I N .

VENT.  LI T R E S / M I N .

3 7

CO,MyMOLs/LI TRE3 5

7 5

7 3

O l O  2 0  3 0  4 0  5 0  6 0  7 0

9 . 6 . 5 9 .

TI ME  IN M I N U T E S

ETftctfl o f In h a la ticn  o f onro ooarpcn



•ÆÿV.f#*’-*

tn  tM a # e  pzoloagad e f pim  to a

#GV0m)% pnoaacW .Q a a l f  m o  o tu d lo d *  % o  oi th o  d Q to ia ïc m a tlc œ

om i#voa ill W}3e 64»

M

Mg'
M ialafeica o f %%&% 0,, 

{lîÆmtaa)
10 39 ,30 4S

nooeve^y 
(ml̂ mtoe) 

!; 10

»l! Y.3E) 7.33 7.23 7.S3. 7,33 Y.33

®,-3 3?.5 38 53.S $9.4 $EL9 3a#6

Basp Çâ % W 93 % 9  ̂ 94

?0iTu 3A a 3:1 $0 32 30 37

I t D'as tM t the moplratOA^ m ta img! H ttlo

iBlEiMtiôïi Qi- pmo Q̂-'̂ pÂi font th&t t&e vamtliatckm ^ to £olJ.̂  M’te^

'tlio e a lf W ï masqd pm%> tW  â'bo %%)BD

afoova tbe li& tlol Imel pBoW:^ beoouse of tfoa Mĝ hos? thon mmm̂  pimma 

oosbmi dlmléa -ooatent. !E%0 plasma pH fo il #&ta -aWzplgr md mmained 

low* %o pMmm easbm dioŝ Mo eo&itcmt i-MoIi was in it ia lly  Mgh yoso 

to  ovoa lev o ls # o  o f pim  oe^'gm mi&d

not mtimiod to tba In it ia l lev el aftes? 10 mimites»



of tho ImhEklatim of p m Q  tx pmoammlo osili
atmd&GcL fliie  esXt -mo e# affooted no

tW pg^vlcom o a lf 4 %m mm3;ts dbWmd om # v m  In W»l0 6^ miû

llM o#atoâ  in. H.giaro 4̂*

JM ÎsJS

âis?
M iaW tlm  o f 0^

B  25 m #

BoGOVo&y

9 10 20

pH ?.4S ŸÆ 9 # e 7.25 9^22 ŸÆ 7.35

99.4 39.8 41#3 42.1 41.8 4%1 41.9 41.3

09 98 # 7g 69 % % 85 73

Vmt 92 # # 35 3A 32

fho rate mm obpeswil to  fa ll ub HM tk> wopl%t9%^

%*ato tils o f mim BWa tlB  actei&do'tŝ afeice

of pifo- m<y(pn had esaood ^oo#5?atoiy rate K)80 eo û îs l tho 

rato to %Ams abom tho In itia l valims^ Tliom mm 1% tfeio oalf a 

ma:&0[| ï?ioa In the plassm eosbon dlmddo eomtemt aM a fall, in plaema 
pH and m m  lO aimitas.iafW^^ t!m oâniiiiûtratiaa of p%:m my^on had



eeasttd tfas pH m d p laam  eazboo d lG o d d e  eoDtMit had no t r e t a i n e d  to  

th e  vqC ucs .

7 - 1 0  5 8

AI R

R E S P / .
7 0

60'—
VENT.  L/.

4 d

7 3

6 0  ■ 7 0

Etei U

XfaotB o f  i i ^ i ^ t l o n  o f  pg #  oarrm i



(s)
#1^  æGtioàii a o f haw beoii o%9:'b oa

the oiioùtQ  of Xiî ospoxt&amiW % to  ZV tW plasma #  w â

plaQ̂ na cavhon ûimûâB üxm %o W m latim  QÎ 9f# mâ 5?

oarbc# dlomdo Solloiîaâ la  immal oM oalveo* Isi

o:maf:%5cmts 11  ̂ ITl miü W tha von tilatim  mWo mro also m3

'hi mtpm îmmtù ITl tmâ M gpoplmWy mtoa mmurad#

Î̂2a effeotü  o f oa oa3;#0 tdth mlM m3 mmtm pmcmmmla

w m  otadiM la  Q̂ x̂xŝ moata V m l VI,.



6 6 ) md # p  $00p8Qtlm3^, cW ia  M dltim  tlio m oults

og:̂ 9$»jünmt n  am llliW rated  ^spM eaD^ In

I'hq;e%#mAu I  
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30^1

00^
CSteùoa)

m m 30
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m m
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These four ca lves showed an inoreasod p la ssa  ea itx »  dioodde ecntoBt 

and a  lower p lasna pH. %&ere v e n tila tiom ra ta  was memmred th is  showed 

an increase  as d id  re sp ira to ry  ra te  when th is  was zeoorded. 5a a l l  

oases th e re  was a  n^pid re tu rn  to  the i n i t i a l  values when carbon dicocide 

ad m in istra tio n  oeased.



The j?0suXtFj obtained studying the effeots of hyporoapinia in  a 

wildly pnemionic ea lf am given In *î>able 70 and figure f56.

Table 70

pH 

COg

Basp 

Vent
KT*«at?JeJM!»nie»»rA»3csvjs

Air

KrwmqW;!Jn&y*rK»:lz.tR*':fi»'*'.'# i,«W" U'

7.37

33.9

44'

0} GO9 inhalation 
(ifemtas) 
g I!)

7.:

35.8

56

7 .1a

35.0

54'

45

Haoovery 
(winutoo)

1 15 30

7,ag

34.3

65

40

7.29

33.0

75

35

7.35

33.5

60

The roapimtory rate o f this ca lf continued to Increase tlironghoiit 

the period of adwlniotration of the 95$ eeeygeii and 5$ carbon dioscide and 

tills Increase i?as maintained tlirough about half of the recovery period. 

The ventilation rate rose and sta^'ted to fa ll tM lo tlie ca lf eontimiod 

to breathe the gas wi::tnre. The plasma carbon diostide content rose 

upon administration of the carbon dioxide but started to fa l l  Wfom 

th is administration had ceased * The plasma pH f e l l  quite aharp3y and 

continued to fa ll  tln?oughout the administration of carbon dioxide.



During roeovery wma s lo iitr  thon In  the nco-fm unofiio e e lf  « ro tn n i

to  tho i n i t i a l  values o f carbon dioad4s and pR took 3 0  m inutes b u t a t  

th is  p o in t both re sp ira to ry  ra te  and v e n tila tio n  ra te  were s t i l l  above 

th e  i n i t i a l  valnoe.

A O

4 0

2 0

3 6

[

71 '—

5  9  5 8III56

5 % C OR

RESP.

2 0
t i m e  /»*•••«»♦•••

f lg t, X

E ftee tg  o f liA sleU q i o f ÿÿ aa rta ?  .ttarf/W»



M m â m É Æ ,
Tim iæooSÆo qWùwIuqû ismi stelyiiïg tha ùtioatn of %i)oroapmla Tu 

a mvoi'â  calf a%% glvam fm Walo 71 mû 5Ÿ-*

È M êM

îSÎ

Vcmt

3̂ oop

f&e

7.3f,

34.9

30

96

J4 a)

M îatatiai eif 5% OO3 
(satou'tes)

23 32 37

'?.ÏS7.S4 ‘?.Î8 7.S? 7 .Ï?  9.3.7

3 8 . 6  40 .3  41.9  4 1 . @  * 0 , 4  40.3

m 30 26 30

63 63 66 66 72

I!oOW2Â
(nlniïtoo)

10 m

a i

7e31 

39,4 37

33 31

%

Thlo oo lf {üffôSKjiî fiâ^s # 0  othce oolsfoe In. that <tedng ¥jq 

a&nlm.8tratloa ot ombm c^ceeièa the %%8%}lratosy %%to a Ba?dtoâ

(loomacB Imt to vTbo e^alm Wmiüo tho oni of the oAü.W.oti'atlcm »

fho voiY tllatlm  m to ohouod tmm dœwam  io itW ly  Imt a sleo  oco^m^cl 

tot70Klî3 tlis orné of the e&s&A&sWÿtlm of tW gao lalstteo to'aboyo tW 

iB itlo l imlim, fho plasma oarboa eoateat roae aaâ tho plasma

plî Ifell liilt lo lly  m%d thon tho Qtwbm âiŒMo coatomt frall mâ tha plasma 

pli otosrtod to %'lBo wbm tho ventllaiÆm Imreamd dmdi% # o  a<fcaniotmtioB



o f  tho gmo m ixture. Cbomees in  p la n a  pM and carbon dioxide con ten t 

tiers q u ite  mas^oed. Dupingr th e  f i r s t  20 mlzsrtoB o f the recovery  period 

th e re  wee a aU qh t re tu rn  touerds the i n i t i a l  values o f plasma pH and 

plasma carbon dioxide co n ten t.

3 ■ l O ■S8158

5 %  C O ,

lop-

60—
VENT.

4 2

7-3(— pH.

T.trmatm of of 5f, qmAou dlcadda



(3) AMS&S
fîîo W2?3 ùtiï'K'led Giit to 0tii% ^10 uffoot9 of muccda 'âl3

oalvea by tW o&alnletratloa of a gas dofiatorti in

#age oalvcü imsm Taade to Êiiaplm a mbctnre 

and 3^' osytpA*



flm  obtnânod in  I  qmd II  am given ixi 12

m SêJiB

ttojjE te iJ lâ s M â J ÿ s fe lif f iiiâ ijS L a tJ a J 3 m & Æ âU kM
u%td,

%bal5'him Qi %lo misrhnm SoeovcK;'g
(rdMiitmf CraSiTOftcm)

10 :22 3  47 5 13 m
3açKT̂ÆLAC;%ẑJc:;̂ .̂'

7*56 7.43 7#yg? Ÿ 4# 7.^3 7.3§

eo^ 0&*6 âfs.8 a^3 %).g

%op 33 %  33 34 35 33 31

Went lé «4 Ml 21 m 15 u 33
?%*::!-: we-: Tis:£W-:'
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Fig. S8

Effeef of immrim oo the ventilation and rosalratory ratoe. 

the eaarban dloacide eontait and the pH o f the of » ««if

T»M« T%

E ffea te  o f ftnoBda on the T e n tlla tim  enil R eorlraterT  F^tes. 

the Carton MwrfA. n ^ ita n t and the o f the pi- . -  « f « n . i f

Air
fiihalstioB  o f Rn n lx ttm

(adxBitaaT
12 30 45 55

Raoowry 
(ninntSB) 

10 70

pR I M 7.52 7.53 7.58 7.57 7 JU 7.46

002 30 30.8 30 29.1 28.6 29.1 29*8

fkmp 18 26 25 27 27 20 20

Vent 4 7 5 9 10 5 5



EXPOSURE OF CALF TO ANOXIA

CONTROL ANOXIA RECOVERY

(90%  N^.I0%0^^ 25.5.59.

RES y  MIN.

VENTy'LI TRES^MIN. 

C O ^ m/ mOLS^^LITRE

pH
O K) 2 0  3 0  4 0  5 0  6 0  7 0  8 0  90  lOO

F ig , 99

r f f» c ta  o f  m a c la  on the iw p U la tlen  m d gpsalra to ry  ra to a . 

the  OMtaa d la d d e  ooatm it md t he thm n l* f ^  o f  a  e o lf

Both calveg respcndod to  the antaAe ettlBuluo w ith an increase  in  

the re sp ira to ry  and the v e n tila tio n  r a te s . As a  r e s u lt  o f th e  inareased 

v e n tila tio n  ad d itio n a l carbon dioxide vas excreted  so th a t the plasma 

carbon dioxide con ten t f a l l  and the plasma pH ro se . I t  seemed th a t the 

low est plasma carbon dioxide con ten t and the hiqh pH h d a  le s s  siim ulo tm ^ 

e f fe c t on re sp ira tio n  because the v e n tila tio n  ra te  then f a l l  w hile th e



■ÆÆ'îr*

m to obomd gmm'bez' altho%& tîm oBordo

ïjm '̂5)111 Wl% xa.f3am pli î icm aad pla^na

d im l#  om W it i%se» the GW.nlGta^atl{m @f tW omô rle

had oeoGod tlio vmtl3atl<m 5?atQ mid tW  roap&ratory s%ite om tW W  to

fa ll  lA lle  tM pkmBa pli m%80 mâ tl%? plaqua aseWm aoataat

ro9o^



II GOGtlm

#,0 GtWMatmtiosi o f ccqî m at 050 atBOGpharo caused a - m dm tlm  

o f # 0  'VQntllatlm o f oalwoo md the oW lod Imt h%d l& ttlo

offoot on the EoqplmWy of tW oc^ eo, 3S%@ offoet o f tl%

h;%}QW'atllavioa of #io ealuoo ̂ jao to ommo a ̂ tIbo Im the om^Qi û lm i^  

Gomtoat mid a foil t i i tW pH of tho in  m m naX eaiio;s oad ozilvco
not Govomly affoeWL paemmla # 0  .oliaugos piodueed by o^yifpa

iw o  anall mti iûiqu tho ombjoet xuw. qgalm made ta  Woatho 

atnoop3iei%G vâ.̂ p a mi;âd to tho isxltlal valueo took place n

Itïpei^jaents by Biûos? o t a l, (1939) on oats Glio\rod that tho dzeao- 

3%̂ cepiX)3ro of the oaizotM glmmis of th is c^ooieo dlodh-w^d at temelmü 

o f cmjÿgom foiW  la  noanal elŝ î aetmiGGs ami that ao î ie mygem toaaW i 

xmo Inofoaced tho f3?oqaaioy of the Inipalsiea deoroaeod» Those mmiSjo 

om^gestcd that In cats BcmMl W)atMng refloetp a eerto;m aiiimmt o f 

dKsWQGoptoa? cM.iK) dm to %ae%g# Ueing tîM acd dqga Watt o t

al« {19A3) fo œ l tlm t a s^Miiattoi of voatllaMom oeonmod immodlotely 

folloolag tho Inhalatlm  o f pam my^oiic Tliio offoot mB ahollsWd 

by doae%wtloa of the oox̂ otM imd aortlo bodioru

BsiporiRcmW omiduetqd in  imm by D̂ l̂ppe md Gammo (3%?)^ WjouBO 

Qt ol« (19$?) oûâ by immomn and HiolseB have eihoon o. doeremo



la  'm itila tio n  iTmeâlütely <küMmm̂ tlio- M b sla tto  o£ OKyom,

D̂ 'ippG md Gomrm g : noted a {loeonda?  ̂ Kleo la

vmMlatlom # o  flr o t <%io or tm  m&imtoo, TWy tMo

ooGcntey %4o0 to tlio issdtfm t offoet of os%ono £Vod 

dotet'Znlaatlmo of ortoi^lal pÔ  Im a t  %'eat. bæatbihM? roai iml 

a BGtiïpoMBmi '̂ ÉMi #B  vM'OoWM valmo # r  ohomo^remphop ' di*ivfô fotmd by 

Wltslob o t -ai* 0S05}'ÿ Mïmomn miâ îlioloon (3#B) conoM od th a t 'i-Üth 

at the toimlona la  blaod la  nism broathlng  ̂aomol a ir

there xmB of t&o ohemo*»rsôôptord,

Pifidioip 1% tlm prasomt m rlea o f o^merlmnto <m oattlo of a- âoemam 

Im %R3atllQ,tlm iilth  a WJL in  pïm m  md a idso la  the %)laoma ccrtm. 

dlo:dclD omtcmt durbig inlialatioa of imro osggea m ettre mm oztemolm • 

iDVootigatlm, %t xmlû mot ha onzpslolmg i f  aattlo ahoaoé #ooloo  

#fforomo88 la  tW ir ro^plroto&y bohavlmr ompa%%d to iGoa olmeo im 

addltlm  to  them rooiiltp obtained tdth %paro3ygomatlom i t  I%8 boon 

üliovra that m a i%3%ht taolo- tW ir paîaoaasy vm tllatloa  io  Mgh (Bsody  ̂

i9fîû) a tho packed a o ll w2%&%a of Iwimo blood i s  loi? as le  # o  liaotîcx» 

globim omeo%%tmtim omparod to  tho hmzm ambjoet OWmom, 19SS)*

When 1 0 #  mqf0m wm alî^uMstoroâ to ù0Vom-)3y pmmmnSM- at̂ me a 

roüaotlm  of vcmM latlm again ooearral i^lth groator oliongoo la  plvmn 

pli and plasma eorboa dloidÆo content, Thssa ùalveo to d t longer to  

rotnmi 'ùo tim in it ia l vaMosn^mi tWy mm agciM bmatMmgy roon a ir , 

Hotmvorp tho %)aouma%3.o oal#)8 studied Imoroasod .# o lr  respiratory



offortcï In oWoi:» to- rGsovo #%3 inoi^asod plasma cai^m dlcsdlde om tont 

prWuedd %' tizo %poven:tl3^tloa dm to the odtnlnistraM'm o f GG%/jgon<

I t iG pqb0îMd tliücù Ulo e/kûMlB'hvatiion o f piro a#gen for prolonrpd 

liorioiia to a covoroly pammaomio ea lf making i t s  msplratory

effort miglit prove delotosiom» I t  hm bemi (imm that QontSmsl 

iito la tio n  of pim  m̂ gm at <jm atmoaphom may prodnoo puMc&iory oadoma 

(WlrnGg # 5 5 ), Tk) md%otlon of might roloe the plhma

oa%̂X3n diOFi&do oontont to  tcedo Icw lo T3lile%% .#&o o a lf could not thoai 

(^ t iM  o f,

Tho f#ninl8t$aW.m of a 95# and 5# 'mrîxm dlmMo misitnw to

nOa^nl oalvog oaaeod cm limodlizto Iwraasa in  tW rso#m tory cW

pifhaom^ TOitdlaticn, At tho aam tiiao thorn m»p a laosfsctl f a l l  in  

pimma #I and a rloo In # o  plamm eWaon dloGd.# om tont, 0%@ .oahf

eiM ly affoetod lîith  pmmmûa roopoMod slig h tly  d ifforontly that 

tM inereaeo in  ventilation ino «onthmed fbr a Icagar period dmi&ig 

%0Gwm%y f&%xa tlio adW^nlotmtlon o f 95# -and S# oarhm dio^ddo,

Tho aovoioly piioî moMc ea lf mspOMdod to 95# mid S# ear boa

cliaiïlciG -tflth a raâuetlen o f both pmllmonmy vontl3atloa vMà VQmptvatoiy 

raSo althoi%k 'blio plhiana ph fo il to  vô ;y 1cm "mlma mid tho om:bm 

dlmMo Gontenh rose to  vary Mgh values, TMo ca lf apparently 

roDpondod to # o  95# (%g#)n coatout o f the fjtie mlsctuso and uas not 

re%cmoiw to tho Incraasod carbon dtedde in  Wee im tll aoncontmticsio 

# 3  pXoaaa cmavo the-m nomzally foimd In paomnenla had arlaen^



-aa5a-

The findings in tîrls. ca3.f as^ in o,g:cG©ment nith tlio findings by 

Boivboiiî»lln©«*Yonng and l#iittenb©nge:e (1951) that the x’ôspiratory contio 

may in earbain eircumstauees become adapted to chronically high carbon 

dioxide by losing i t s  responsiveness *

The respiratory rates of normal calves when made hyporaapnio wore 

not as high aa those observed in pneumonie calves although the plasma 

carbon dioxide content rose to values observed in pnewfjonic animals and 

the plasma pH f e l l  below the values observed in pneumonic animals. M 

increased carbon dioxide content of the plasma and the rise in pGÔ  

could not tliGi’ofozce be the only stimulus to the increased respiratory 

rate of pneumonic calves*

VUien calves were exposed to hypoxia by the administration of gas 

mixtures containing less thmi 2 0  oxygen there was at f ir s t  an increase 

in  both I'osplratory 5;*atae and pulirionary ven tilation  wM3,e the plasma 

carbon dioxide content f e l l  and the plasma pH rose# iil.though the 

hypoxic gas was s t i l l  being adîrdnistered the pulmonary

ventilation fe ll#  These observatlone might be explained on the basis 

of Gray ̂ 8 hypothesis (1950) that the fin a l drive to respiration due to 

changes in tlie blood gases is  the résultant of a nimiber of factors some 

stimulant, some depressant# In these calves the fa ll  in ventilation  

which occurred wMle the aniraals were s t i l l , being rondered anoxic was 

no doubt due to the resultant depression from the sum of central anoxic 

depression, central IJ5?‘oeapnic depression, central alhalotle depxx^ssion, 

reduction in stimulation of the ohemo-recoptors from hypocapnio and 

alkalosis and chemo*»raGGPtor st:lmulatlon duo to Iĝ -̂poxia#



Wvm mtmXtB obWLmd %n thom 

dosialbiGioBs mm

(1) o f ed&voG % tW o f 100# at

mo atki0sph.Gro esueed a ûopmm/l̂ /'û o f pû h'aoaary vantilntioa 

to m% elevatlom of plasma oarWm #cegMo emtmit and a f a l l  ia  

plaeaa pIL

(2) fhoecj ohmïgQO m m  fp’oatwr ia ealvee thmi ;la noẑnal 

oalvao,

(3) î|?pû*vaapnla oatiooü m  tomediate inoroaso la  roaplm toiy #%d 

w a tlla tim  rafcotî, a rioo ia  tW earboa dlmzMo omitoat and a fa ll  

la  î io pU o f pikiBma#

(A) I%mnoâ3le miaimlgg took Iĉ isges? to  gmimms? th@ offoota of

%l>3S?0a|mis tlnm naaaol aadmls#

(5) iïïimhi QimBoû atiiimlaMoa o f and m ntllaM m  ra#Q o f

oâlvoo tMah &d to a rooplra'tey allialoolo.



BTSGüSSOTS TlçiWiJV* 7 fi. V. .Ik* «J«. »
(Part II)

The study of the distmdaanee of raaplra/olon of oatt3.e cauBod by 

general- îonaeathearla with Fliiothone^ thiopentone sodium and chloral 

hydrate showed that there was a dépression of pulmonary ventilation  

wirlcii \nm greatest when Flnothane was the anaesthetic agent# A part 

of the marked hyporsntid^ation may be due to the concomitant aclminiev 

tration of oxygon, wM.eh was ehomi to bo reaponaible for some reduction 

of ventilation i?hen administered to imanaoBthetlBed ca ttle , but there, is  

no proof of this* Horsesdogs and sheep also showed a- depression of 

ventilation irhen anaesthetised with Fluotliane, sheep often becoming 

apneic*

Because of the depression of ventilation, carbon dioxide retention 

took place so that the plasma carbon dioxide content rose to higher 

e one entrât! one than those foimd in noimal imanaeethetisecl animals# As 

a consequence of the carbon dioxide retention, the increased pCO  ̂ caused

an increaso in the H ion aoncontratlon, a f a l l  in plasma pH, and a 

r©spir.atory acidosis was produced# The changes in plasma pH xïMch 

occuzred in general anaesthesia were greater than the variations 

observed in nomal unonaosthetised cattle  when the la tter 'trero studied 

over periods from one to six  hours. I t  was noticed that in prolonged 

general anaesthesia of two to throe hours duration the plasma carbon 

diojîide content did not always continue to rise but stab ilised  at a high



w aoontratlm  or fo il # 9  mdnol %-œ s 't l l l  Wiiig Baiîita^Iaod ;h% a 

etoto of tmaoG#OG&a# I t  wao o^moldomA-tliat tM o say Wvio

bocm an a rooult of a goimral dopreosloi of motaWMai] diio to  çmaooûîioola 

mhl Immo a ôQ^immoâ coxim dioisMo pz'oduotlm#

Burâàg tao maoBvhatl0a&l#i of mtWals %&th PJWothmo cad o:#ym 

I t  wm  aotlood that voncmao h loùû Womn artb rla l Mi ooloux* 00 tiiat m a A a  

woo a foatïim of tMo mothod of æaootWola pm vl#d the olx*Dii3.atloa 

woo %o 37apld SToeovery f^':] Fluothaao ct^iaeothoola momit

tha t t!i0 vm tilaticsi rotomcd to nomml or oaiiotiisoo above nomol qoito 

rapidly cmd tho oarbosi dlcü^do eoate^Tt of tho plamm fo il wMle tho 

plkma p!l mno. mtmm of pl^mna pH to tW pr^xmaeothotlo ooEtml

valuo hoforo # 0  m ttm i of # 0  plasma esrhoa ûla^âûo omtont to  tho
\

miGoatlistie may ha:m Worn duo to mmiü, Q(%apmrm#,m tMoli mio ■ -

provlm sly laM blted %" tho (smmtW tie. I t  %ma hooa ol&om tWA

gem ral aaaoG'tlionla om WjGxfbro with roaal (BldcOĵ  %)5V).

^iloponWne tmdlim (ml hydroto {maooth.)8la In oottlo

pro&iOGl olmigen that roaoeWM thoo0 pro%QOd by Plmtlmxo miaoothoala#

, IhGumoẑ e oolm s ehoiW m  Ineroam im roo%]lmi)osy ratoG md 

mûivmm^r vcmMJMûm^ # a  grocfer Memaso oaoum*:tng Im tho roopi.ratory 

rato , GO that thono ealvoo hod a omaZlor tid a l volmio and nhalto?or 

roüpiratiQi aom al aalveru Tho plasma oaiWa diaiddo eoaooatratlmo

of oalvoo m m  higher thm thmo ohoowoa in  oaluao bnt ■

3mer tW eonceatraticMO found ûii D îaootkooia ami tW ■



rv"V\

obtûiaod e&dmlBtratlai of 95# m ^ p n  mml 5# oaitom cEogiMe to

qalWe. I t  noWjor^by tlisru lÆth o^mpMcgi of me mD%Y35de, 

GGVom% i l l  calf # o  plasaa pit zms iiam)r.b©te? iiornalo Thin ecmtrciBtoâ 

l'îitîi .m m ntiatloed oMnolo* A ompaanated sxiopiratoiy aaMopin there- 

fom oElstod in  tM m  T'̂ ieimoaio oalms*

' t ie  Wmlaticmi o f imro at cme atsosplem

pxoonur© m m aü  a o f tha "mmtliatlom of qalmo mid doga# Tki

ealAfôo i t  ohotm that tiiio roduotimi of oausod a s l̂co in

# 0  p3ama Gorbm dioglOo cmoositratim end a ih ll ia  the placmn pH# 

&o ohongos tvoso nrmll in  nomal oalvcn and moso morlced 3a

oalWa* ^Imm tma l i t t l e  ohmige in  tlia m splratory rnto of thoso oalvoOo

&ftor m r^m nl Ife i t!ie pm a  rnggem n m tm i oabmB quloMy mtumiod to  tho .

va%iS3S. of plama dlcRd,# oonto^it cmd ploŒm

%Aii3o tho izaomoalo oaZWoo otudlcd worn [)bl3 to iaomam tko ir mapiratosy 

o fferts to got xM of the e:rtra Ga#xmi dicssldo tW.oh had b u ilt up in 

tlie ir oiroulatlen on ti mau.lt of tlio l^povcntilatloa oaiisod by para 

Qsggcm W m latlm . I t  tmo #ïon{ÿit that smo pa(m%ml0 m iiœ ls may not 

iMmo boon ablo to  do #&:Io so th a t # o  aûiïlMotrâtic^^i of paw o^gpa to 

them might pzwo dolotorioiis#

lHioïi iûiB GfJt^ûta of tho cAnimlotration at 0  oarboa ûimâ£D mâ 

9S# Ggy^n %?5m 0tWlGd tW  rosults obWnod 1% iiomczl miiaalo w%o æ  

OGspootod in  thort thorn x-rao m  inomaoe in  rospiratozy rate end palWrnaiy 

•voatilaticm mvl ploema oas/hcm d im i#  cm tont, and a f a ll  in  plasma plî*



the dlosddo omtent roæ W volnoo obGomW 3m

paomioMap tim mopirotoKy sfaW did mot i&ieroaae to  tho vaMos obsoiwd 

% Jerm tt Qt o3,#. (3957) in  p^oimoDla*

/moadé oacsria ii'% coIWoa prodmod by t!m o f 90# ^iltsofgon

md 3,0# o3^m  ocmsod W L tlally m  liiomooed roppiro.to$y z%&to mid 

ventilation m  tWzt a roGplrotorÿ' cukaleDia %rao proiurGil<, 

Vcmtllatlw then deoromod T%le î slo misrbnro stlD. 

adml^hlotorod aid eo a GO5Bq#0m@@ p3œsa pH # 3 1  md plaoroo oaxbcm 

dicndldo omtont roso IlypoGTla by Itmlf <3M not eot oo a

marked otlmnMa to

The resists of thoGo atWleo on moplratory dlotî ^mzoOB ià  oattlW 

hovo soioea amo IntorebtlD^ prohleBa cm oorW a ospqoto mid e!W Mght 

on o#or QopfwtD of ell&̂ oal 1%̂ :, # 0  faot that oal̂ 'oo from

a GovoKO pomairS&o lAiotmim&a did not Woaao noldotlo lo prdbably # 0  

most mixi>ria:lng mmClt olitainecU % tM.s oomicotlcm, too, it lo 

intomotimg. to wbo that I t  was w t/poasihlo to producG as greort a. 

(logmo of taohyimooa by noons of ort^iloiol I%pDroo#iia or hy5(%da m 

did xmammûB̂  M̂rther investigation is nooosGm̂y Into the locus for 

tho atlsïuinrj for t!io taohypnooa of pamoltlo pmmoDilo,.
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By IL IL mohor

A otmly imo- Bmlo- of imrlonr; mothoOo of .obtaiiilng hlood æop3os 

ÎTŒÎ aattlo  xmâ a toolmlquGi ovoh/ad i t e r f y  nrW riel blood smploo ccmM' 

%)o obtMnoû tW bmoMal niixarloB o f oattio of a l l  agoo.

was tiodo o f tho o iw rs 3W )lo to  orleo 

douomlnaulctio \foro inado o f tho ploma earbmi diceMa oontont obü # a  

%)laam pH i f  psoomtiCAis xmm not tn te i iu  tho hmâM m^ of blood

nampleo. I t  imo-ohoua tW t i t  wm nocossary to  oolloet blood oomploo 

mdor a layor of licjiiiM pc&sffia h n t tM.a layer vmxh bo k s #  to  a 

Diîiimfiî tl-iiotü̂ csds to  pgoymt tho absorptlca by i t  of tho cartel clics-ciMo 

from plamm* Dotoswinotims had to  bo ocsKTied out wltlxbi half m  how  

o f oollootioa of,(-xmploo .o%dor to-prevent tmWlytie loworihig of 

plænapIL

Both tl'&o Ooimcy method m d tho m a o a o trie  m o#od o f Von tjoro-



fomid oultdblo for dotsmMoMm of tho oasboa dl-ccddo oca'tont of

t!î0 plamm of oattloe Tha rmtm vahm  fo r #m arW-̂ &ol ù^Mûâo

cm tout of 1S9 a # l t  %ro1itoi m m  mm to m â  to W 27*2 ^  2*7 

litre*  llo 0i0:xlficcÊX'G dlfEbsmieofj mro fcmd dm to  ooaacml mû vOtlOBS, 

lao'baMmol Dtctus or x̂ro îmioy* %o morni valiim £0413%̂ ibr tW ecmtex 

clioxMa oontcmt of veiioim tmd ndsod mmom- ploam vom îmmâ to txs 

27*4 ^ 1*9 m nm leo/lltro caid 29*2 j; ^#7 momoloq/Mtm, raspootlvoly, 

tW %!iom Wluo of tW m #m  d lm l#  omiWit of tho arterial plamœ ' 

o f 81 oalmn foimd to  %%> 2*5 wW,oh valm  Is

o:!yplfioasitly Mgiior t*lia% lAallar AMxmnlmatlmio ûxi adult oattle* Tho 

tzom xmtkm of 3*12 ̂  2*9 e^aolacy M tro imrnâ for tlm artorlifl plarsna 

Qv^(M ûSMûâa ocmtomt of IB dogs tmo aigaiileant3^’ loiror tlm i t!a  warn 

vahm  toimâ for # 0  armorial -plWma oorbon dic^d4o omtoat o f oattlo «

â oolox^QOî^c Bothod fo r the dotcmsimatlmi of -plmma #'! m o Gvolvod 

vnà vSMi tliio  mthodg tomprmitmi'G eoofflo lm ta fo r of blmCi rniâ plasma 

o f o a ttlo  xmio ùm iâ  to  bo 0*012 pH m l#  por dogmo cœMgrado mi# 0*009 

œ itd  %)or dogi^o coatl̂ ^*ado* Hoimg tWce eoofflc^lGats a

mom valm  o f 7.43 G#(M3 pH im'ilte fmmd for the ait63:ial pH

at ggP 0* o f 169 owm, md 7*39 » 0*05 pH im ite for tho vsnouo

plœ ixi pH o f 33 Ayraklro ooim* Tmpomtnm oooffloienta im:m aim  fomd 

o f 0*0155 ifl units omI 0,012 pH unite for cassxtno .blood mid plom o, 

mepooMvolyp miû tilth  thorn tompomtiwa coofficilon# the xnomi va'iœ  of 

7.43 ^ 0*045 #1' im i#  imo found for tW g^berial plcm̂ na pH a t 38^ 0, o f -
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BtW ieo MDSO rmüo vamoM<BS M iiw câ hm üia-dûo

ecjiitmyb emt # o  pll o f # a  plasma of five omm. Ifo îxlg&iifioaat 

i%)$o fo%md ovor ;m%?locW o f vp "6o liciOT-

vnû voD ullatlm  luteo ijo:co moaqi?3mâ In  oattlo- of aH.

B̂ptu I t  tjao fomid tlm t all oattlo  Imcl mtoo betm m  36

031(1 3g p5%? Blsnto Imt tlio m n tlla tlc a  mk? voi^od' 1x5% la  a
mmmei* no timt o, calf of gO kg* 1)0% tmlfÿ# Iidâ a 'Wntllatlm 

2?ato o f abmA %3 xjĥ lo a cot? o f fICK) kg* bo% had a

iroivtCiatioB rata o f 100 litiTsa/M iiiito *

1 ^ #  M0whGd8' dovo3opeâ doHaM» o'b.:^08 %ado

OR thmo typos o f difi’tebaiico o f pacplrcklm o f ocsttle-

0oabml am oothotico oaueod a doprscnioB o f the piiliiima&y vontlM tlm  

of c%!tt3o iw33%x3l& m s gmetsGt iw&aoa PMotliaao tms t!%% omaothstlo ogo&tt. 

î(o2?so8f # 0 ) mud oho# 'dso a dopmsolm c^ vmt5,latlÔR lüSioia

m%308(̂ otlGcd P3aqtbmo# dimp smot&aeo boocmlRg %3f

plmm 083̂ )m dlosdLdo omtoat o f ono08t!i#lmd caiimalo s%%30 ohovo # o  

lovons fomd i% momGot&mtlmd m lnals #Wl tho ))3a8ma pH ib ll bolw  tw  

Ro&iaol ifcLtttoc GO tW t a mopis%to$y aoldos&u m s piodocoa, i%)mvGs%r 

fEzm % iothom mmeathosla mpld; vostD -otim  m to qa&dk% 

g?oti%%ea <%) "G&Kü pi-f^emmsthotlG omt%ol mlnm* tW plmcma 

dlC6d,do omitmt f3ll. md # o  ploma #% 3?oca* ïSIcüs&wi ip&3 %^ml% 

gx)t"umca to the pyc«<maoo%%ot&o omWol %h%8 befom tha ploma easWi 

dtodxlo ocmkmt,.
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coOwos m  &aomom 5L& W #  mspSâ atos:̂ '

'Waa m ô#i*atos2y %W:o boisig gm otos*

m  that the tid a l a ir  foXL. Tiio pMana oa#>%% dicaMo omntoit of

tliGBe ealvGU uao g ^ o a to r th e a  th o  pZamoa oo%%cm d icsd do  o m tm t  o f

o a lm s  b a t  goRom3.3y %c%nr t im i  # o  lo m ls  fb m d  3üi m m a th e o ia .

I t  mo noWfo%i%'' tM t %3&t3s t!%> of one 8m%3go% 1 #

o a l f  <#!&> plsÿuoa #1  m o  a e t w  W lo if siosaaal # l< g i o m tg a o to d  tW  

. effoots of npaoral maootliooia* à  egm^mioatod s\3e#a%Kbo$y aoMoDia 

tlzcœforo osdotod to  thoso otilveo*

Ity p e g a % ^ 3 Q tim  o m sa d  a  sx id m tlm  o f  voA t& latloa of oalWo o aâ  

dogo. Oa3:voo olm-rDd rni toos'oom to tbw3 ploEsiia oa#m  dlo:zl# omWit

(%%d a 'W.1 to  p lc^ a  #! bat t!#o3 ohmgeG &%)pld3y %-̂ ca tüio
! . • '

cjoXroB m m  a g a in  mom o to*  Biom acato eo to o s olmBâ g m a te ’

(shE%üf̂ 3f3 0 id  tools to  m o ay o e .

%" # o  of 99^ oggrgoR mad 5$» oss&oa

dtosldo omood c&& too%o#3e to  md x^too ead to

plaorna onrbm dloBzMo coatont, ' sntl a fa ll to  -ptoom p i » Tko plaama 

eofbce dteddo omtont roae -to tho votom oWevÿtâ to  pacmmcala teb tîiD 

m opi5?ate*y r a to  d id  n o t Mqvoübo t o  m a t  o f  pn sm im to  a iito a to «

Hypaxto. to  m%08 pmdaoed l%r aiWaitotmMoa o f 90  ̂ tdWagon

cmd omiood t o l t t o l %  m  to o m a so  to  gOB%dmto%y md ' .

vcmt&totim gatoo ao a ocanoquonGO o f liypesrijoatilation, •liypooapaia mR 

aX calonto* doomoGcd- t-îîdlO tW  liypX:£io rp o  tma

o t l l l  botog adotototorod m timt tho ptomm pit f o i l  ami tw  ptoma 

omiW ii d losftoo  o m to R t ro m »
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