
STUDIES ON THE MANAGEMENT OF CARDIOPULMONARY 
1 DYSFUNCTION DUE TO THIOPENTONE 

ANAESTHESIA IN THE BOVINE 

By 

P. K. PESHIN 
M.V.Sc. 

A 

Dissertation 

Submitted to the Haryana Agricultural University 

in Partial Fulfilment of the Requirements 

for the Degree of 

DOCTOR OF PHILOSOPHY 

IN 

VETERINARY SURGERY 

College of Veterinary Sciences 

HISAR 

1986 



/' -I 

€36.Zo?; % I 2-5 
f'1375-

c2 



A!p!WLipUIPIS 

w1t11 .ia .. nt.r u4 , ... u .... , 1 •Uli to •otr 

or.B.P.Se1)as11 M.Ee1PbeD.(H1~), Dlr•tH of a. .. ZWi, 

•rra• A11'1ea1'111•1 Vila1Hn1'11 JU.ear, for Gia oone•a• 

pi .... au um iate .... , JD pJllllll1Jt1t •11en1.ioo, 

•1'11l"1• •CP11•1••• ud cnaU.oU·u or1Uein 1•• "1 
las. •tllln etiaa41q tt&ll'Oapoa\ .. parnl\ of ti• •Wd1'o 

1 .. '*'°Uta !lo lll'oD.KIUbDaallrtb1'1 Aaao.U w 
PnfeHor S.1'1•171 Dr.io.11:.piani.aa•, Prof•aor Pb1'81oloa, 

Pl'.Beo.oara, Pzef•er Pbai•ooJoa, aad Drolit•l#aat Sinsh, 

Pnf ... r Ma'-71 •• ••lt•n of •J' ad111eo17 -1\tee for 

tb.U- tr.a 111knat 111 tho pa~••t, eoa••nt belp1 e1Dnre 

•r1\1e1A •ad k1a4 oomH1 dar1a1 ._ ooune of tb1a etud.7. 

l'OI' plln&all1 1tle HHHlll'J' HHllnb fllo111U.•1 in 

ep1'9 of'""' f1eoa1 oeneuaiau, 1D aa otbo .. ue well 

8q111pped ta•••l7 of Mautb .. 1o1oa1 I•• ciatef\11 CD 

•• a .. 4, Dtpllrtllm\ of S.rtOl'J' aad acUoioa. lllrin1 \be 

peried of 11J apera.at, IlroI.SeO-adn&, Ill'eD.llriaba&m11rtb7 

aad ao• DrJ .M.S1p• nno 1•..0. tb1• •tr, wua .. ab oao 

of taa "'81 eq11&1q .,.poaa1n '1o •J' ..... and hQlUnm••· 

M7 •au are da• to or.i..I>.1ll1.n11& •bo •• • 

aOlliaa\ .. a..i..r of •J' •4•1"17 enatt:he '111 bi• departare 

t- ~ •1ven1tr, eo abotled ••17 keen intenat in •J' 

..... rah ·-~ .... 
ICJ' e19tlf.h1l• adYiaorJ ..-H• ••ben, or.A.P.-"incb, 

DOY 1a Iaq Qd Drol.U IUasb, DOY ta u-,., llad be.at tbe 

•Y1a1 t9ree tleb1114 ae eJll'llOaat:e eaperla••l 4•1F 1n 
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•a41Ja11 pidMle., ~- npport .. , Ule ,.naa\ion, Ude 

WOrlc -lei aet lll'I• ••• tbe Uibt; ot tbe •1• 
lfF ._ ... ,. tbowp Ja.flt,.lt •114 •••r, I>r.J••lt1 

Mella11 •lfa•t a:S.p 4•1n4 tbU •ol'k to M don• tal'11er. 

I\ 1a 117 •111oue MP• •• •fkr an 1111.S.1 Aepee ot 

aPppoilltll•t Ile wo111d s•t ._. •U.illotitoa, tlloap 

,_._.., •• tll• ••H•dal ..,i.u.on of uae '"°~"'­

Men .. ,.. .... iaHttiei•' '° •elrDCIWl ..... ,. ••'111•t.a 
--- Ja111. 

u 1e not on• ._, I•• mtell••• to •J' eollell .. • 

Dl'eF.K.~•i.t 11&411ilM •1114•'9t Dl'eSlldbil' !ada'lt 

Dr .. eM.Jaai aad Dr.I.J.it•• !Gr tlaeir ooaewt; llolp •11d 

....,aaflloa ill ... riotla .... tlaa•&bo•t; tbe OOllJ'H Of 

tbo lllY•U.pu.oa. 'lb1e ..... Sea, boW99er, 4--11411 epeoial .......... 
'!la• ••llon of ••tt, or.s.K.Dllr, nr.s.Kea<>aal, 

Dr.,Ka14ffp SiDP, Dr.Saodoop A:iama, Dl'.MolWlclor S111P, 

Dr • .id.8!11 •JOl •114 ur.s.it.TDIDo 4•on• •J' •1Doere ~-

11Dr tbe:lr s••l'OU 4•11np1 mdontt.nd1111 1111d '111elJ' b•1P• 

ae pl~••' •-IT of aoeoo1&.'1on •Ub 

Dre(MNe) f!ltimll Mell-. Dl'.Mes.-uild. and J'eReL.!llllrcllla~ 

111 oaoe apia, l'ffl Ue4 1D ..,.l'J' rMP"'-



1 tam... •MtUD1 ,1 ...... aad •'1a11leUon 1n 

a-..1ei1c1a1 ._ aaelataa11 of s,151a.lb1.a Siasb, i.b111.S1Dl'f 

fellla1e1u, sa-ni.ar IJ&a1 Meldader 61.np1 Puan Siap, 

-.. .. 1 .. smp., au Illa, ~-I' S&t.h •ad 9111.CU-ao Dni 

dan111 .iia pt1:rn1' of •• aW41. 

" .... .., WID1DI of ..... Nld 1D ftal'f •pter of 

*• 414teertatioa I ..... -- Yitlllll)' ...... , llPOIJ 

Kn.Alta ~bra for bar aeU.1.o•a 11TP1DI ... rr1ed oil\ 

Vitb. aeal utd oilleel'S.'1• 

Di• ft.Daneial oappor11 pro•14e4 ~ tile Illdiaa 

Clmo11 of 111'1•1••1 BNoanb.1 • ., Dalb.1 1o &l'&tefllllf 

..... 1 ... e4. 

I ... •1 cloep a•H Of 1ratU11cle tio .,. p&l'IDtll, 

111.2-••1 'lm11;b.or aad 1'1a taail)', at.ten •ad 117 cloar 111101• 

•llo Ute• iktlJer tlr> ae1 -. •:bla19 atc4ed. h1a mn..1nab1111 

att .. Uoa •ad pa ti.coo. 

:i..• bll11 .. , •• 1oaa111 •:r vita ~· • •0111c1. 

pl911a'bl)' lit! oof11 1lo ae fbr )IOasllll 111 then dllrill1 tile 

11•e:11:1u INof lloan. Iler penenel'&aoe1 fDrboarill11 

ICIG•'9•11 meoal'&1••1I, lo'fe and •zale boooti.n1 dlll'S.111 

tile 41tt1n1' pllil•• of tile •tad>' oan ~\ jo' lie 

._ ........... --· ~ "'~~\I., 
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911• u to .. l'Uf>' tlaat tbl• ~erta'1oa •tf.'1..S. 
"8"941• on VW -•••' of aartiop11:a.oaar, dpr..eUea .. 0. __, ........... ia Sa .. -.111.• ..... ,Md 
i:.r •• 4eane of l'b.o., ill U. ••llJ"' of 'lowrlaa17 
h .... rJ N14 •cU.olo11 of tb• a..,... Aar1•1'111a1 

•1,,.-1.,, 18 a 'llGllat14• "9•rtb ••Ill eanie4 owt Ill)' 

i>r.P,.f;eP..ai.ia m4or •1 eupen1a1oa ;iad ._,Do part of 

taLU 41Ner•Uea ••be• awaUW fer aar otaer , .. .,... 

1118 ua18taa" aad aelp noo1u4 4ar1a1 tb• 00\lne 

of tnuu.p '1oa -.,,. ia... r.u1 auaow1~. 
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DppmcTIQI 

._D .. Nt.DpvJmciaa17 nR9oUa'1oll aiaa mdel'p!De 

V.•do• athaao• OHJ' tba J.aa• 1lfo ..._d•• .l a•ller 

et tle1D111 IDDVill••a --Ida .. l'llae OJ' r.p11'ltlo1'7 

•no.• er ••na•••'9 wbel'O paper aad1•1 ••\tau.on 
llD ea•• •• Ute ot 1be '8'1111'9 Ia Hteftlle17 p1'loU.., 

-11 aa1•S. •J.ona Jla•e ""1'to4 •dect•te attenUon 1n 

&i. .ireeuoa. AppUea Uon ot •a Nqllind ,,_ ••• 

aad •• •.UUl• aee4o4 Gii' 9lo •••-' ot •nl»• 
•nwt, lloWner, •1 aol 1lo ftlUUllalJ' poaaibla 111 1-ra• 
em..1 plletio .. llfter•el•e, cpdte heq91D\'lJ' • 

ettlladoa eou14 •J'leo vai111 1ll'lliopu1m011&17 ••ne•••t 
•1 o .. r •b1eb U etteo•b•l.7 .aaaed •J' • .,. tla Ufa 

ot 9ae paU.•• 

._o1•Uon Po """1 d•oribed •• tba l'ft1"&1 of 

Uta, llJ U1111 aatboda, a.U.1D•, pmoadarea or teobll1qa• 

.... to ns1Dl'O •• h•Ub Of --•o1o1111 OJ' appar.au, 

a.-4 pa••• (llNe aad Bnf mook, 1981 >• saooeHM 

r.•d.•tl.oa .., ... DOI oal.7 Oii tbe lmoVledc• OJ' •k111 

ot •• pa-o.i'1oaar, wt aJ.eo on tba speed •1tL which it 

Sa appu-. l!"enl' ••naooed nep1:ration •rlllllto 

2-ed»te ••teau.oa ao nop1•torv •bDora11tJ' 11eoaaoa of 

laJpo$ •a PIWP'17 1aacl to •l'd1a• .-.rm••••• 
Al1boo1ta, tb111nttoa117 tlll'dUo aad nopbater, ••l'l•OJ 
-.-•• •ro 4•or111ed 1D4i'tidaal1J1 ,., 1D • ol1a1oal 

.... llotal eoad1Uae• hq111n S-edJll.\e aad oialtllJleou 
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••tc'1oa. A pate•.,_,_,. vltll •4..-te asnmaUon 

111 a prencpai.1'9 fbr -~• ....,.ol•U.oo. Bloretore, 

.... , •• ,et h9pillltDl'f fllilllre •-• ...-• 

a1F1t19tllo• t.a :a.rs• an.t.1 , .. otio•. 

oo-oii ..... of .. r41opalmaal')' •ban--•• 
dalill1 AJ'l•IT are ana•tlaetio cne~•e, bJPeNmolU'fiV 

tD aaa .. UM!,1- or ,..-... u.oe or »ko1t11lo probl-. 

!la•_., •dio• •'-• ill •cb ••• tollolr• O'fel'dooa,. 

•Uh '9 rl11Uara t•• ISlaee )lood pll 41ota '°8 tbe 4.,l'ff 

ot 41ooooilatlon ot 'll&nlta• ... 1n blood aad tbolr •bl.UV 

tD P••taate •• oell •11, ft9Plllltory ••ldoal• p-t• 

•• enua•oe of •• 'llaftlta•te 1DtD tb• b .. t.a oellll tD 

aop .... tile oal'!Uao and rMplllltDIJ' oen•rM tllrtber. 

Altboup looal or fflloGal &nals•ill lo pretel'l'tlll 

1n J.ars• Nlillanu dll• tao tblilr inborc• unnltald.111:7 fbr 

1m••l aa•tll•'1•, tile lahor lo fnqt1t11•l1 l'OqUred tor 

a a•ller of •rsloal opaa-'1oaoe J>eoplte OD11a14orable 

•4-.ao••• ill ... ue of lM&lao• aaa .. tbotloe, 

•ltd.ta .. ._ •N o'111 •o4 tD 1Ddlloo or tD •1D•1D 

........... 1D • •'2.o. 'lbU la oo , .. ,,wae of their .... 

of adld.nle ua tioa, OOODOllll o ooamtdora '1oa and ... ,. 

•'lllil01U•• ,..._.'11 '9rltlt111A'8 adldDieU.Uon in 

oatU.o and i.rai.u ••• aardio,.i-ar,. ••r:•o•mt 

er ••rio• or4or. ••1••t or eac aedlaal _.l'llllei•• 
1n JJarso aa.S.1 P••'1•• ftl!Alu mp1r1•1 booau .. ot 
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i..s of 1n!l-'1on ea ao ortff• or ott11111.,. of 'Wllri.o• 

....... ill 1111\tlo qd '9fflllow. Von oo -i!DlN\ 

•1ul 1.nba1-n' aaa•tbeUoo 1D noml ,...n bH llhOWn bl 

ao rMpoa•o a '9ftalo,,. 41.ffon aoh r- tba' 1n oaor 

•?oaiH• Dao 'lllf~loo )l.•rl &190 ba• • prodoatllance of 

paJOOJllpatbOtiiO aJatlm (ODJ&lmar, 1"7)• 'Dlo roepoaH 

of 1111t•lo• tD ~rto• dnic• ... , •1 bo uod to eornot 

1111..U.OpsJ.maarr ••na•-t 1a no\ prodto•bl•• 

'Jh.rotbro • 2-1'1• pp ot.ata 1n tho lmOWledgo 

oaaMminc tbo ott .. u of •rio• «nc• vhiob •1 be 'Deed 

to oorroo• oar4iop11111ona17 ••no•sm•t 1n Cbe llaffliloe 

JD1U.111 1111m llnlc nooda ti:> bo ..... 1aa'°4 011111:r, 

1rnopootivo of tu eu.i. '1.Dc ottoot on tho eardBo 

or nap1Jet1Dr,. .,. •• C:O.la1nat.1oao of dna• v111 alao 

ba'fo to llo V1o4 tD otiaalato '9tll oardiaa •ad roep1re.torr 

.,. ... llinltMoa111111. Oll14el1D .. oa th•• ••P"'°• Will 

oerta1nb ID • lollg ftJ 1D .. kine aaaootbetlo pniaodazw 

and Hbaoqam\ anqe17 .. for tbr &o aa1•1• DI• 

tbo1&poat10 •'111'1 of 'f•riou ~r aa1Dw, neplratDr,. 

oU.U:S.nto •ad •••1'to 4oaw of mrt1ooota101da bat bOl'D 

at .... ao4 fl'Oll Ullo t;o Ulla 1D ••n, dop, qd i. bol't' torr 

ans.le. u.ir ... or, no •lilldJ in ttii• nprd. 1D bovinn 1• 

.... 13-blo. 

~1D1 in "1• 111• ·~• ooaoldol'll tl·'1Da the 

pne•t •11141 •• aondaaW on batfalo Clll-l'fw vlth 'lao 



ltllolria1 ·~•0'1'f•• 

1) tD enato oudiopa1-&17 •79fllnotl.on 1n "8ft91o 

... 1.,.. V1tb tbiop•tlaa• '° 11tad1' their aat1n••• 

I) tD -pan tho oftfft. of od1111n dnp t.tr Ulo 

mana1••' of oardiopui.oaa.17 4Ja!llac'1on dar.tar 

...... u, 11114 

3) tD mau aa •"•P' to nol'f• a-•••' Hbedale 

fltr ove.....iac •rd1op111moan17 dptanotson dllr1n1 

........ u. 



BY DY Of 411.!!A'lVHI 

'ltd.op•toD• aodi• 18 tb• on17 •-P17 •'P1i.b1• 

1nt11t.'f~ 1•eral an&MtbeU.O .-17 •ed 1n ~ 

an4 'feQriaa17 paeeuoe 1a Io41ae Itll onaet of ._ .... u. 

etleot afw 1ntasvmou •dlliniatJ'hUoo .la aepid an4 

daratioll 1e Ri.af. ~neiderable •rk a.a beea dona on 

taliop•toa• 1n d1ttereat •P•oi•• •noua apert111nt111l 

.. •ell .. e1Sniaal nportll of tblopeatone, aaed alone 

or 1n ooabi.ne.Uon•, 1D 'bllffalo• an •'1811-'ble 1n tbe 

Utefttare (MJ.aldlllr .I! !l•t lll01 Singh .I! !l•t 18801 

ru .... .ll ll•• 28131 PMllin 11114 lf1,.., 18111' •..aws .as Al•• 
ltf!l)e AU an awo.n of tu pba-a111daeUo aad pba-­
oodJQaid.e lilll ta Uona. AdverH drua naotJcaa 110atl7 to 

mnportelle •dtntu !l-114 Eno• um> aonclaoted. nnq 

at aobool of Yewriaa17 Medioiae, ca11t1tmta, to inv•tt­

• te tb• illold•oe of acl'fene 4n1 ftl&oUon 1n •n:Lmalee 

'Dl• reeonla of 398G &111-.J.a wen ••n.,ad, of tld.• O.•( 

llad oae or iba o*er .,., .... clraa Nllet1on. fl'Oll bee 

&D1ale Wbioh lillld alt\ ane drag naeUorl, 30!! •en ibla to 

aaaeeuUe •1•t•• Peneal of tba anti.bl• Uteaetare 

Ud aot ...... 1 aa7 "Clb nport npr.Uar tbiop•tDD• 

1n balt•lo•, llllt U do• not 118&11 tat •dffl'IH r•ponH 

to tbiopentoae 1D batfaio.. dD• not oaaar. C21ano• ot 

ft•ldo9&1e •1th thJ.opentDaa •n mon U one ••rte •ein1 

Ui ••a ao1• &11&•tll•Uo 1a a raJoiUva17 U.a oonam1Jlg 



• 
ftl'l•l'J'• .. •W41' II&• 80 iar bee repon.4 1a tbe 

Uteza wn, *1.eb would cl#oribe •ttia&q of pa~. 

e.Jasltial -•-' mder ..... l'ltnei• in 

lMf0a1o•• FerpNQ .ll 11• (19711) !lave •de 1' elear 

.... , 1111.tn 1&nottn•.tca 1a .... " 1t maH q111•17 11114 

tD Uae dneloplNat of UZ...en1b1• allook 411• tD loa 

of npi. Uoa of 't.1ta1 pnie .. • from 'llztl.1De Ft.ta 

aa4 111._fe14el' (1879) an of •• optaioo -.. ' 1f 

IL'UpifttlDl'J' &ad oi.ftllliltDl'J' •9Pporte are iPUta\ed 

.. 1'17 t11011p .. d •deqllaMb •1.ata.111.., .. rebial 

n.'W•Z'J 18 ., ........ 91 Wlltll DO •ot.1v1'1' 18 1n1till117 

.... ,. Dllldee arid ll}aat (1170) ..... tell *'" tD 

eonee• UlloptntDll• indaoe4 pro1on1ecl llnott1181oa, 

•R111D•trio1D1w mould be •N. B-14• etfMU of 

p ...... r aaia• aad eor'1009tero1da1 eoa•14-b1• work 

doll• on oaer ••"1• tD __ , a.roai.tic117 1n•llff1e1tnq 

or •mo• app.,.hll 1a Ule UWJ!atare. ave 1n brief 

nw1• of nporw, r$W to ou aperia111'8 u 11vm 

in ckJoao1o11oa1 orar1 

llellelllWJ.n .ll !l· (lN2) •ed llepbtnteml.D• 1n 

11 .._.. .. '1m'8 of •N1o1m1o Bbocik. ID tb1• 

prelild.9a17 ••117, tbe dftl •• l:>uad tD be a •f• amt 

.Uee'1ve ,.._ ... •••••••Uh U"1o off"' oa 

_,., .. l'liPl 1rl'1tab1U'7e Jbllr'91n ••l'lod fl'oll Ulook 

etah •Uh •ltro4 elill1aa1 illpzev••' !br •n at.a -.o 



•P• Sftm ....... to •-dli.17 -plioa Uone I tD • 

ta,. i.-.r. snm pat;S.mte n.D'fenll •9tttelm'11 to lie 

41adlal'lecl flol'l Cbe lleapUa1. 

Weleb .U !l• (188) •Welled the etteeti. ot 

•IPMD'-1111n• 1n dop. ~ 4n1 pntdlloect a •Vlkin1 

elft6U.on ot the 'fC\l'ioai..r tllnoUon 111ne 111 tbe 

s..oi.tec& npporW dos a•n aad in tile dop •itb a.a 

ope ••' aed • ...,1.u ainalll Uoa. 'lll• dn1 apPtllncl 

tit au U•U• etteet oa peripbQ'i.1 'ffl.•aai..r neiatana .. 

Ollder -U.:U.ad --~· -dUl.oaa tie dn11 aa•ed 

inOftlHcl llJ"aard.Sal OK>'.- ea-p'1ao. 

Jlonl91 alld leDW.0 Cl•l) ftlll• '8d Gia effeotil ot 

aepb111'8m1ae adllJnialatioo 111 dop .... tllaU.Hd Wiflh 

pmto\1&1·•1'•1aad111 tboH u.aw wttb ,aii..a111a. 

OtllanaUoD• wen aleo •4• 111 nonioMlld'f• •.U.la aad 

1a tbe aaU.la •4• bJPOtmei•te 111 SllU-'f.nou b.-.ae~•• 

IC9pluatam1De rqalllrlJ •uacl aa iaonaH 111 oard»o 

o•\?•t •ad •r'91'»1 pneaan n•l'lll•• ot ttie oootrol 

etate ot u.. •nialle n •• maeladad ..,,, aephm\em1na 

,.1ae4 tile ar'9$1p~a19'fe11111ao,...•ia1 botb 

tlll'dD• o•\?a\ aad peri(lllellll ne1a•t1M. 

PaUeb t.84 Clordall (1117) ,.._mdal ll041lm 

w.aanona'9 (II Ill ot 1.11 eolaUoa) &ad o.e al of 

hJPOO apiaepluUe •917 10 ai!l•t•, and aner a-.n 
••U"1'11• ret1111u111 10 • ao 111 of 10f tllloi• slUaoDilte 

.. 1'1111 neueitatlloa effol'tll 1a clop. 
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lldt1H ti !le (1118) Hfr-ffW tliat a drip of 

Uop111>•hllo1 la proba'bl.7 ta. beet Vb8l1 patient -.Q llOt 

•111'8111 a ea tlafaetol'J' ar\41$1 phaaara du• \o fa1Unc 

llJIHIU"lliae 'Dl1ll dn1 pro'WidN OlllJ 'beia.r .. ep'8or 

e\inlatt.Oll wUb aat1aflkotory 1.Dor-.ao 1D •r4Do ot1\;lut, 

'boU.r put.pbor.w.1 portudoo, 1•• u11\r191111lr irrltald.UtJ 

aad 1•• o\1.llal.att.on ot oenta1 qonoae •18'- tbaa 

op1Hpbrill•• A11ibo11F op.f.Depbrino n.. •111.U.r ottooto 

mt aialNODU '¥88000tlOt1'1eUoa 1D •• ld.claOJ and •kin 

al.llo 090ara. 

Alert ,11 !1• (11118) ued noouatull1 pbenJ11tpbr1.Do 

aC1 (I tD 10 111 u 1111/al .o1atlon) aad atrop1H aul.pB"<to 

co.a to o.a •c/100 kg) tD on~ .bno••ioa and 'bnd:.. 

.. l'llia, rwpoot1vel.y, 1a a HriOB of 100 oa1na aa'b,1eotod 

tD •nlU.o •Hl•l'1• UpooaiDo (800 •I/kl) aad proeUne 

..Uo liC1 (200 to 600 •c/100 kc) wore a .. d tl7 oon•ro1 

yentr1d1-r •r~·· ca:uu. ob1orid• (1 c/100 kg) 

wae offfftlve tD oornot poor IQ'OGllrdUl tone. 

Bapoll and Dllaioll (1970) naluatod tbe -parati'We 

ettocu et aonpillopbrin• and depallillo f81Jov1Dg iDdaced 

•rd101c1o ebook 111 dogs. A1tboaF dopqdao 1nor-. .. d 

t.bo 11:roondU1 oan• oon-pUon raJ.atlvel.Y greater, 

'llotb. dnge •on toand 1D a. ... equal etfi9lOJ'e It •• 

••n•W a.it clep811iae illlou1d IM partioularl:T aaehl in 

pa ti.aw •Uh atnmel7 lo• bi.od pr.oure •.bore illlleditite 

olnation of oorana17 porhtlioa 19 talt nea••l.'7 to 

notain lite. 



• 
Aeool'lli.D1 to MoiaD (1910) •9Pbm'9ndale prlaarilJ' 

•14ml.al• h .. rt at CloaH bt. prodlaoe Uttle ettee\ oa 

pQ'iphu•l 'f•••U• l!ip doe• oaue 411.a•Uon in 1'«1111, 

api.Dellllio aa4 t.-oal 'faaoal.ar beU. S1Doe lhe do••• 
aae4a4 to pro4aoe 11'8o4illl 1- t1oa •r• tar bichar ibU b t 

nqaire4 !br •rcHA• atlnlatioit, 111• 'faaotilat1D1 •otlon 

.. , b&H UUJ.e oUaioal iaportanoe. 

GriD•teil:l.lfadler and Bottom (18'11) nalll& te4 

dauetllaaana tnatm•t fbllolr1D1 laamol'l'llaci.o abooll in 

••• DUll••lla-• •• ued at tile doae ltlte of g •&/kl• 
At a. ouet ot Ja~aoUori, blood preenre 1De,.•e4 and 

111'1.De output•• reatore4. I>Ga••1tla•on• "'-taent vaa 

Uo¥D to pA'fent auaee11111u n111d •om• tm11 deene.•1111 

beloll tile aaomt dire to pla .. ;&oat; dllriAr •-r•r•• 

Altlo eo .. ••b:raae tnaaport •eoll&ni•• vaa aa 1D ta1De4 

near ao..al. 

ltmar and Bahp (11716) obaene4 iDa t ill tiw.•ciou 

a4111n1Ura Uon ot epmepbr1Ae (215 .Ill/kc) 1Dorei'eed tbe 

••nm po•••ila aDd paek-4 oell 'fol- 1D wttalo eal'f•• 
~ 1noraan10 pboapbot'11111 oe.loiaa and aodim 'ft.111 .. were 

not atteote4. PreU.-t. with ph•tolnill• (l •&/kg) 

41d not. 'blook Ul• ep1D...- 1Ddlloed otfeo'9 on ••1'1111 
poNda and paoke4 oell 'fol••• 

K9P1am'91111De •• tbimd to -. ... a a11111ar aotion 

aa Uaat ef ep1Dapbr1De bJ O,'bom (lt'PS)o ic.ek ot it• 

aotion •• attl'illaW to aapen•tlon of •10C111rd.S..l 
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.,.u..uuir ancs ea.I'll.Do o•tpw' :laat41t.4 ot 'f"ao-'riottan. 

,.•JPbJ1.aa18 oecnsrnd nad11)' •Ub "P• W do••• 
All4el'90D and AUil.a (lt'P'7) .... 1aa'94 tb.• etteow 

et o0 ... 1alliae a4a1111dration 1n ••bore•• Ad.r«laUne 

a4111111.a\lation 1ner .. ae4 'bloo4 lnelli of gluoo .. , 1ao•te, 

tree .._,'1 •0148, arid gl)' .. rol. J. as.tJ.ar etfea' on 

1loeoH level •• prodlloed bT aoae...._•1111• llat not 'b)' 

iaoplNllllUne. PreV.1atD' w1tb prop:aaaolol 414 no• 
P"'•' ti• reaponae tD •41N111ll1n•• 

CJ.an (1"7) ata\ed ... , tb.-p•lio 1991 of 4nap 

atreo\1111 b .. rt and to \Je •eel 1n •r4Uo nnao1ta'1on 

alaould 1.aelUd• 111pro•ed eondtlotion, tllblln"4 aontraotabl11 '7, 

4ec~Hd 1rr1•1»1li\J' and incNllaed tb.r•bold tor 

datl111'1U.tton. !pinepbrine •'11n11•'99 pao-ku diaoqe 

and baa poa1U•• 111otnip1o aouan. JioVfter, 1' •leo 

1ndlloN •c,1'1n1ar t1U1Uat1on. 'Ilia effect' .. n 'be 

ndllaed 'Dy inta•moa. pno.dainia\111. tion of Upoai;.1ne 

(1.t Ill/kl>· 
lmkJ.D• e.ad Clartl (19'77) l'fti•ed tb• drqa atfeoW11 

aaar'• 'Ibo ... of po'•' •rdi•e a'11lu:i.nta like 911111epbrtne1 

norep111ephr1ae1 iaop""tannol t.ad dop11111D• by 1n'3•r4Uo 

~eo'1on waa no' ,.._en4e4 'b ....... of tbe1r pro­

f11Qi.1:i.tH7 paper•• Oluoooort1oo1d8 ~•• lliaor 

•Jd1otaa1o aoUona >lbioll aJonpUb tile propoaed lJS0-1 

••ld.ltaatlon •o'1on 1n 1ara• b• 9bou14 lie 'belletlotal. 



u 

l.afpa• .U !1• (1117) alhooaW tile ue of 1-

pmtanaol 111 paU.ete •Uh •Jov heart 15'88 Gad lo• 

•I'll»• ostpat, Ill••• ot obotopbJ'a1olo'1.o&l otfMte of 

la• 4nc oa tll.i hear.. .Ail 1D1t4a1 cto.o of l lio l.& 'I'll 

111Da'8 aa llD 1DfU1oa -· ,._., .. Vi th a&aU.OU 

•nna• •• dng •7 ••• ta_.rdJa, •mtl'11111J.ar 

•rlbJttmih aad hnot.tdoa. Dao ... of op1Dopilr1A• vao 

l'e-4o4 111 ••• of bJpo\ea•ion •ad loV oiird»o oatpat 

4U to 111p&1n4 •N»o hllotioD ra Vier 1ban da• tio 

bftlOYOl..U.. " OOll'ld.DdiOD of DOrtp!aepbriDe and pb•tlll­

lNlla• •• •dffaaW 111 ••• of Jov ealdiao oatp9t, 

INa&aoe of Ule a"1.Ut7 of pb•to1aa1D• 1IO ob9»to •dnne 

oft•• ot ••eoaatricU.00 oauo4 'by aorop1nepbl'1.De0 

AooordJ.111 to L90llb•1 (1977) llopaa1De, bf aoUDc 

t111 beta rnepton 1n hell rt, •Ullal• te. •11 inon&H 1n 

IQM&l'dal oootJllotuU7, tbi• ..... aa tnonaaed •tmk• 

Y01-• aad .. rd.tao oatpst vUboat 1Dona•• 1D heart .. te. 

OtHall7 ta_.nb7tbaill 1e raot pmdaooll a.ad poripbol'lll 

'P80Gl&I' r•1etaaoo ..-1Da akbloe Blood tloV to-· 
"P••J.ar 'lleda •7 doo...,. .. llut •••'-~• ead r.aa1 blood 

nov 1DoJ'tl&••· 

Ltaoko •114 •tez-.11 ( lt?"1) U•W toar atepa to 

-.ol'OOll• eazdiop•Jllollarr -l'J•lll•• 1D ,,.ter111arr piaot1ce. 

'DMJ 1Do1"4o, oata'bUU.et of an •11' •7, •enutation of 

tile 1•1•, •l'IWko ••aac• •loa,.1tb uo of •al'ioaa dnga 
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... .lab&•-- 111'9.tori •1~ «1rreoUoa of •eidodae 

hr po•latN\ aaraW»le1 aa 1n~eo'1..on or l \o 6 •1 or 

talei• 1lllooaat• (10!() iiltD ••ion Hrivtolo •• 

.._.cl ... In •Hor •1111re 0.1 to 3e0 •1 of aclr-1111• 

(11101 000) Ii•• 1 ••• •• ......... ad to 1Qdaeo llJ'O•l'di.1 

eeatisou.on. 

blr (lt'I?) iln•tot• W tae oft.ea of ••.- 111 

1a111rt •to dlN to ~..,i.11Ddllood bl.1-1D7 1n dop. 

BUlllU o)laWod lib&\ mu 4J11ankJUmia• 1D dop al'in1 

tad.011&rt1U11•to &DO•tll•1a appear te oo•r dll• to aa 

iall&J.aa•• 'M11rMD ,.••Jllll&••t.l• aacl •111P&tll•Uo off•,.., 
ao\1"1'7e U19p1Do •• offoeU.u iii •bol1ob111c ••Vioalllr 

blpa1DJ' .ta ant ea••• PJ'OplRllOlol •pPlllnd t.o •bo11ob 

••Vl•J.ar '11--l .,. ... lJJ HPP1'0 .. 1on of •JllPitll•ti• 

ett•re' •oU•1'7 w1 Ulou' •U1Dc aotJ.oealll• oballr• 1D 

•rtorla1 1d.eo4 , .......... 

Be•-•1 Jl tl• (1'77) 1n .. ~•W 1lbe etteote of 

1P.tneplar1Do (I ,Illa/Ill) 1D 10 _... .. tlla'1ao4 M•IP• All 

aataa1o cl•tolop•cl Hr1oM •rdl7t.lmia•• 'Dlo oheep 

.... aet;loocl Vi tit tlhiop• IDae .. d tllloptlll tl>Do.ba lo 1lv:ll8 

oealdaa Uoa 4Mo18pecl •rdQ'-1.&o of tno orclw of 10 •ad 

~ nopootlHlJe A tUll•te 1D~••Uoll of opillepbr1Do 

(I )11/q) 111 U.•P aa&•tlaet1ee4 •Ull thiopmtoae aleo 

proa"4 Hrio• •rdl7a.u.a. BoWotor, ardl7tlut1o do•• 
ot ., •• ,auuo 414 ••' plOllaoo Hrio•• •rdlJ'tbaill• 11A• 

••1-18 •on pl'9oclita tad •11lb •o.,nmasiao •1111 to 

co.1 Ill/Ire>• 



.. , 1DU&'tmo. 1Dtu1oa vUb eornoU.oa of •oldDdlle 

191' poniaN\ aaJ'•1D1e, aD lajeodon of l '° 6 •1 of 

•1o1• 1111 .... ,. c11>1> 1n1D •• i.n 'f•Vi•le •• 

...-•4o4e lD ... of •11•1'• 0.1 1D s.o al of adr-Une 

(1110,000) ..... le•• •a ,.._Md tlo 1114aH llJ'l) .. rclial 

e111uaetit.oo • 

.. ir (lt77) 11n•'1P W tbe •ft•u of ... ,.. 1D 

aa .... , .... •• '° ~1111'l1 tadnell b1.1..ia1 in dop. 

•-1• .... '*-' •• , ~-,.U.S.• 1a dop Qr1D1 

tlld.oll&nttll .. k ........ .u. ap.,_r a o .. r 4'1• 1D •a 

lall&J.aa•• ........ ,. ... ,...u.at.1.e aad •J"ap&••Uo ette,..., 

aot.l.'11\J'e Urep1De •• ethoU.11e 1n abo11ab1111 •HaUlou:S.r 

blpaiaJ' Sa ••\ ea••• ProplQOJ.o1 applllnd to •boliab 

••Vl•J.ar ~1..saa1 *1'*- 'llF .. ,,,...a1o11 of •111P&••U• 
ettera\ •oU.•1"' v1Uioa\ 111-1111 aou.-na ....,.,. 111 

arklUl ~ p:reenre. 

Be•llliaal £$ ll• (1t77) 1HuUpW tbe etfeotll of 

.,1Dapu1 .. ca "'I/Ill) 111 10 ...... ._'18 .. ••IP• All 

.. s.aia ,.,oio,.11 a.noaa •rm1~•. 1be abeop 

-•••Uae4 vitll "11op•'911• Md tbiopmtoa..-.J.o...--.a• 

eo111-1.D& U.oa 4.,e1epo4 •r•t11111aa of 1ib• ol'dor of 10 and 

IOI net••-'"•lf• • tllall•ro 1D~H\ioa of eplaeplu'lno 

(I~) in ab•P aa&•tbe'1oe4 •Ub ta1o!*ltlono al.8o 

pnaood Hriou •rd&)'111aw. aovnor, armJ'tlillllo do•• 
ot eplllopauiao 414 ao\ prodaoo oartou •l'l'bJ'tllld.a• vlam 

•aS.le wore p,.o4111l \od •Ub aeepl'Oll&s:tao •1 .. \e 

( o.• llC/lrc ,. 
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........ ,d !.&• (1'78) lbolled .. , 1aUil9.aGU 

ad.slluU.Uoa ef 4-•tlllhDae (I af/lq) to clop 1112-1111 

•-rdlll.sle aboell ..... , illpN't .. bleed pl'Mdft and blood 

n.tlll 1n •• U.Pt lr:lda97 aad paU.18'•'111&1 , ... ,. 

1ken-. 1-• ..U da•,. .. 11141•"'4 "1 .., ... of pJ..-

lllllJll• nl•• .. fft)ll •••• tian••· Di•• en .. • 
tla'fotand •• -.ia .... •• of .. eoeta.Ue ••w aad ,,._._r 

•a•• S9r *9 nni•l •f do,.. 
011T07 .d !J• (lHO) -~•ehd 17 &dll1' CJDa•lp 

.. kep tlo pota••S. abl.orid .. iD-.etd •l'41opa:l-'l17 

•rnu of 10 lilt 11 Ida•'-• 'ltle •at.le •en l'WUeUa W 

"1 ..... af •11•t •'8JU&l eud»e ..... ,., eplm.,Uiae, 

•le191aad1d.aaneaaw. ua. aaaa '1.11• "'1dn4 fbr 

... eattaUoa na 140 ~ 70 HODllde• '11p11U17 1'9pell88 

aa4 BIG •en 12-W '° awm, •itta a.-a 1a'9nele of 90!16 

aa4 lOI ! • m•'- 1'9p•U•elT• C.lJ' I ean19ed !\Jr 

• lloun er •" aad OlllJ' •• •en aeaal.ostoallJ' nora111. 

\ 1'oa8 aal. ke111oek (1111) adw•'ed •••••of 

~•naaa• 111 reauaitaUon, ti••• ari.111 •1111110-
P•~IT •l'hl' ••191 u eerta1111J' b •emell". It waa 

fe1' tba' tD 19' tbe1r aa.i- 'INDeft.d.al etteete, eoru­

e'8a1U etaould lie ..... •r1J' .. d 11•• Sa reac11 a,.aU.'1.e 

II• ill ki.- 4oeea. 

lll•llbllr .U !1• (1911) atlaUed tbe .rr .. u ot 

tldopt11'811• .-. .. a .. s. 1111 pia- •teebo:llla1n• •ad 



•..U..1l•Hla111 1111ttalo .. 1.,... •• tbSopentDae 110cl1• 

<•> •• aclldll1awn4 •• •ft""'• •• •4nita1111• ••4 

aoza4rma1111• laenaaet eiaaJ.t1oaa~ 30 tD to 11in11'-
atter aaa•-..bl •Id.le till• iaoftllH 1n eH•U.01 •• not 

•1F1t1o&a'9 la• •"'47 1.ad1taW tnbaaaed •JllPI' a.u. 
••U.•1'7 4llrill1 tbiap••• ....... s. 1n •ttaio ... 

111.i. &114 Qopld.1 (1"8) •-la&W eledJHlldio­

ll&plaie -., .. e.111111111 tntas••• .. &dld.Duuau.oa <1 to 

I ...,,..mat) of •4naalJ.lle aad 1101&4"ael111• 1a •Ule. 

Both •• dN• -4111&'94 the Jl•n ate 11111i.r17. 

1111ua1 •derate \Jllad•t 1neftllH 1a Jltan zate •• 

fltlloVed "1 a .__., pl'O,Ja0'94 pblltle at 'b•dJ'ear41a. 

Ol--J.aldae-4tlpmd•' dealJ.lle 1a Jl•rt ate ODllld 'be 

pNfmwd 'bJ pftlldll1a19'aa'1oa of atrapin.. fJp1a&.1 T·•n 

•na '1oa• Mll4e4 to tie au.:a. '9d 'bf &dfta&Ull• and 

DOJa4ftllll1111•· Dlpllllal41, a rel)' ••F t.i'lf• T--•· ••re 

tbmd to oooar aooa after 1D~MU.oo. 

t•We•n e111n 
•••••of Uae ft~U.ft .... •1tb Vb10l1 an 

eu•o1•e1J' de.p pl&•• of aaa•taa•S. •1 'be 1nlllloecl •Ub 

Ultopmtoa., t.llo ••1-t of Ymtll&t.toa '"°81loa Saportlllat • 

.AltllO•eb e1Nllllltl117 1nnft1o1mq would 'be 1• .. raU7 

•ROolat.& •Uh <rm\Uattrr ta1J.11n, wt nr•n• •1 no\ 

Alo14 tno a11fape .... (lt81a) 1n Uaia OOIHlfft.iln vr1'• 

..,., pm•llarlll"8• at a doe• appl'OximatelJ toor \Sa• ..,., 

pmdll._ .... p1111.t117 aJT19t •J' be adm1111aten4 'bet9n 



•llUlle •l'r•t .... 1a 9aa antfJ.ot.lb '"II UJ.s Md 

•111&1• ... a,. tM• Jlolda U.. a.r ••2-• ..... tD lie 

aa•• leaG•e to ...... iff .. ' Ula ll08' •l'I•' U4 

eNot.11'911111~•111 ..... pa'1•t •owld lie .... toa'1on 

•f Ym.U..Uoae ,_Ueb &ad CIDldaa (1817) epllllaJ.a .. , tba• 

••~ •rr •U.ra 1t ...... 4 to • Ida, HJ'Jolla Ila-in .................. 
Pra._lllll• ••• 4il'M'1J • ....,1a "" .. ten wllll• 

•111•-..m.4• woald dao •et tbm•F ••'14 aad .. l'tf.e 

.uu <Uldn- .u u., 1rrn, W.>a14 ta•• 4ftsa ,.....,,.. 
••'11-U.a11 is. llillftf.loes -. .. ua, tti.S.r napi1at.s7 amtara 

4epnua~ WS.• Vdot•••• •"6 to 'Ila ••• 

OlllJ U !le (1111) 111c'9eed Yt11'11--'9rJ ln .. tfiol•OJ' 

Witb p•tlDliarM•• 1a dop •a4 ._ ... i.ted attnu of 

•Ufanat 4••• ••re-.•• oab dltt-• •-• ot 

••--•• ill ••'11- flloa, ""' •lao .,.r1.•tr of p11 ttama 111 

-· ue.-a• ••re oNana4e ~a1r t1nd1a1 .. ,,..._. 
... , -lllaa'1oa of 4Np to 111--•• Yt11tU1<tioa .. , be 

u.iu1. JD .,..,. at 1aana•1Dr otreau ...... 1n tnonaaur 

••'11-'1oa 1a .... b --·••'1ao4 dop, .. d.nc• •• 
..... •res aa.•11140, eattein• aad 8041• ..__. te, 

aeta•ldaol "tan.ate, ,_trl••tetami, ....,ai.•lda• 

..._,..., •••••laid.::12 
, 111 •qaoou eolaUea <o.a•> •ad 

••9leb&'talta 1a p111allbJl•• 11,eo1 <s.~. 
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..,_U. (1118) 4•erne4 pna..14• (o.mll) .. 

....,1,., .. ,. •"-JNI' ta • ued 1n a. _.__,of 

...,1 ... .., 1Dlllltt1el••1• n - ~· P.11• oaaUF, 
S.••-o•2'111J', •Jalf 111'••---lJ' or 11J aJalf 111h111Son. 

&Me ott .. tl 1Dol811•1 M&datbo, ,. ... ~, iw'1--, 
.... 2-r tlfitlbJDr, v_ .. , .,.,._ .. qd n..aw.1 of 

... •Ida• .. •pllaaia .. taia ti pntll .. 1114• • •ed •1 Ul 

..... 111 ....... 111• .. u...,. 



M6J!lWLS Al!R MBJMQR' 

st..U.• •en don• on 40 appaniU:r .beal~ •1• 

wtfale .. 19 .. ~ ~) ot one an4 blilt to Wo 

799n and •111.tbias 'b•"'- N 11o llO It& • .a.u an1•J.a ••re 

kept anller •tandard •c&ctmmtal ooadU1on• bl>'lfinc rne 

... _. to t•4 aa4 water. n..,. were •ndolll:r di't1ded 

111 td.Ft cro•p• ot tl:u am.au .. c. JD •ab ll'O"P 

t.U.W1Dc clru• von n•lua W after .tnduc'1oa or 

.a J'4lopu1-la l'J dJafW>0\1.on I 

0199(> I • Aotocl U eDn UOl• lo c!Nc •aa llH4. 

cmt11P n. ••eateawiae1• 

ORap IU.. 1'or.,1nep.lld.ao1 • 

ORap IT• 1»J1&•otta1111ae1• 

Ol'Otlp Y • PrwVa091114e4e 

i. Mepbmt1no1 Mtpbeaklllill• nlpl;li.to I.P. na'finc 
•efbmteaino laoo q SO •rial. lClllll \.'70tb and 
Dmthor LW., tltoelerote Bo••• DLaMiav vaoi:- llo&C, 
Bo1111a,....oo oeo, 1n111a. 

a- .. 1Wtlr.1.n1 lfortp1nep.llr1ao b1•rtzato USP, I 11&/111 
(oqn1'W•lmt '9 l •I of aorep1nophnao la••l• 11111obom 
i.1aorator1• LW., s.v.!ioat, .rocoat111&r1,BM1Jt.:r, In~. 

a. ... u.1e11. . 1 Pretbeaa141e, 180 •r/al. s.o.Ptiamaoeat1•1e, 
.11aao1t, i.Ut.S.rodat QDJ•rat, 111ua • 

.. QDJ9a1aos 1'1kotbaa14e, e-, Ciba of lbda LM., 
a.a,..10, 1aua. 



o~ n • •1k•bllJ4e1 • 

Ol9llp ni:. MlfhlDt•llliD• an4 pnt:boaaide. 

Gaap 'V Ill.Nortpinephr:&ne and n1ketl:laa11l .. 
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All •1•• •en fHW tor a dla7 bet.re 111ui. tlon ot "1• 

•JIP-1•••• Ql.1- ••n awt•.to .. m111tortabJ.7 1n ri,Ct 

:.. toea1 l'Mllllb..,. and Ula ana 1a tile aeek and on tbe 

tortlA•4 .... prepanll before ••rUa1 ta. aper11un t. 
oan.Ud artu, aall JllP~r Tei.a •en •wr1or1ae4 miler 

J.Mal •Mll•» (L1 ... •1ne liCl)& V11ih l•at lltatur1:9noe 

• the •11111 nan°' and •taetan •era pUoacl 1a poa1Uon. 

1ba •rtoral aa1ihowr-. ooao•kll tbroul!b a tbroe-wa:r 

atop.Ol>Ok to Ula •tatn puc• pr•eun tzaaacluoor •b1Clll 

t• a1p1a tlo a1'.lcbamla1 l'IOOl'llor7 • 'l2aa uplif.lor vaa 

.. U1lle•toell tor o tio •.e ll:h (0 tio aoo mmHc>i' tli:I nool'll 

arterial pnuare. Dia ••oua ... tibetor ••• •lao mnn•W 

tlbrouca a tare....,.:r atop..C1Dall: to a vawr •-••r tor 

••nrinc .-ital 'tmoua PrtHUl'a CCVP). 'Jha poaitdon ot 

'ftDOU • t.bater 1.11 tba os-111&1 T9:1• ••• wu ooaf.lniad b:r 

aanrtac a:raahft111a '1oa of •• wr lna1 tluotua '1.oaa •11*1 

r•p1Ja'917 •••111•. Rafarsioa lna1 of •110 .. tar w.a 

••t a\ tba lnal of •Wnial 11&1211\>rta wt tl1 tba help of a 

e. 'Ill,._., Dmaaa\a..9911• aodta paoapbllh IP CJ>at.••-900• 
11. ... pbl toe) • q/llle V)'atb J.Aboa t1u:I. • IAd.t Ftaa1ora'­
Bouaa, rtuoav •• Be&dt Bollba:r-400 oao, Inlliloe 

e. a..1 ... 11101 JJ.pooa111• a&ydioelllortdo CU> s,a.Cb•toaia 
a.nil Pbal9 ... '1•1at tlaDOU1 Dl.at.Banda1 OUJaat, ::rn.u. • 

.,_ POl.71'1\o aD4 Pol1Wia1oat h-l"llera '8d Mo41•ro ~-. 
11J/t, ...... 1, Dlduav:t.al Ana9 CJian41 .. ltl-180 0089 InllUe 



•PUi' 1we1. 1be -.noaeter •• tilled •Ub hep&l'1n..aeUne 

•:b!Uoa (10 •1'•/111) 'bewem -••Nll•n•• 'letore tllldn1 

tile na41nc Ule 1111101Hter bepali.n.au.ae r••noir vaa 
tamed tall oa and •aoaeter tilled aa4 tne 9'Dppe4. ll:leo 

tibe •Mp¥1•• nm.4 l•wel au .-..e11, crP r4IOOJ'd111c ... .... 
1h• eleouo•J'IUo1ll'• (ECO) •• rHOJ'ded ua1n1 

lllpolar ba• ... P• 1•4,, o.1pte4 poau1 ... n•edl.• 

elMU.de vaa 111anted at th• loVer tiboza:a at -~• 

•p-. •ad Deft ti.'H •le•tnde a\ 11pper aa• tlbird of tll• 

riP.t ... ,..i.. R9'DJ'41ap ••re •de oa aaotber unnel 

et ..iuoaael JWaOrder. .f.441.tionalb>, 1•4- vere 

eoanMte4 to P .. ieit 'be~14e llOD1 tor8 tit obaene tbe 

Ja1&rt ft ti and ECO 41epla7e 

1'9r el••'-••epba1n1•• (SIG), tb• 41.tana ie4 

peaiU'fe end D¥ti.ff ri .. 41• •leotiod .. wen 1n••rW 

n'belltaaeou1l7 11.i.oir the baae of Ul• bom •boat 2 1111 let\ 

aa4 J'ipt1 1- ttza1 $o tile aedan fronUiae Nepelt1'1•17e 

'Die IBG,... ai. ,__,rllld on tie n1'.1pane1 ftOOl"der 

11Ut1. 111pa1 oatp11' of tile a.,1u1er 115 11.V/• v1i11 IO Ha 

cut, 0.1 TC Ad paper apll64 of a& 'D/a. 

J!eOtllll teapeawre and napizati.on• per 111D11te wen 

a. ,.'1•t B.ui .. 1toa1tu1 Ol'IP•ll31e BJi.'1& l')Qeilal 
:Lalloza'9a•, Inc1la h'9Lt4., n-ai11rtb street, 
..,.ap1on.mooo11 ~abok 1111ana, 113- Nebnl PJaoa, 
•• t111.b1-l10 01a, India. 



IO 

ll'ff01ile6 •Ull Pa '1ta' bedmida min tor 1181n1 1tHn1•ter 

Ulan«lll•••· 
ID toar cn»ap•, tile ,.pi• 111117 lllaate 'folme •• 

.. wftllnocl US.n1 a U. ':vpe .,1nrzaph • 

.Arterial an4 'falou blood. ... ,1 .. wen aoll"'-" 

11.-uoallJ in AOpU1D1Hcl •J'l'inl .. and mi&lJHcl tor PCO. 

..,. •O. •Uh a lalood .. ana1,.er' at n°c. 1.tl• 'fCOU 

11Joocl • .,i.a ••n •lao eo11eeW tor dltomina '1oll ot 

bloed •-rlobf.D (CJn••b-1lold.D ••tbod)t bloacl 

1l•ooH (1011a and va, lHo), wial pe•etn• (!liaret 

••.._4), arul p~- Ol't1U:l.nS.ne (hlln and V11, lt19)e 

J.U pa•aeten, oeep' fol' blood teeu wen aoa1tore4 

moU1nao•l1 on 'f181'll dn1H•• .t.boat ooe 11oar vaa •11.ovocl 

after aa tbdenoa 111.on of "•••la tor ••btUaa tien ot 
,. ......... Vhiob ..... .,., noorclef. (UCMPt 1111aute VOlllll•) 

tD tent baao CO hr) •lu... After tb.l.a, &!!'. tbloptnt.one 

eo41•10 •• &6111.nU\eNA •1111 eftff\1 1JI tho e&J' win ancl 

aral•la ••n lnWb&'94e 

l'D am111:i. ot ll'OllPll .r. II, III and lV 1 ... CIOl'ltml 

lllKIP •cl Wbeft anotma1Ga •o indnaed and ealNleqHlltl1 

atpbtatemUle, aorep1alfl11'111• an cl cl1Paotiaaone 1Pl1111 wtt, 

... Ra41-e\el'1 'Ibo D'I Sit 1illol'Oeq1lipatn"9 llacl1ome'4tr A/Se 

'!141'UP'feJ 'PB.Ill MOO. CDp.U..pn !IV, nmaan. 
10. lD•-•1 hd.1•1 Dd.opetDne 111~ .. u.a IP. •1 aacl 

.. ar (Incli&) Ucle, MaJ Baur lloue, !!a91laJ'•SS, India. 



ll 

tale •dll'•ebeal Wbe •• eoaaeeted tD • poai the ••• 

nap1•tiiu>1 tor enhol1411l "ft11ui.Uon. itie "fsitl.1-'1.oa 

•• •4J•ted 1D1tlal17 to r.111' •rurt.al PCOa betareen 

4.et tlo a.1111 kPa (38 to 4a -.He) •ad arten.1 "°' .. c,•111 

•bo"f• u.aa lei• c100 llllil&l. Th• "Di•i. of otnu po11P11 

wen •Uoved tD i.plre epontaneou•lJ and tadotn.obeal mbe 

wa llOGD•"4 Uiro11p a ~--, a11op.ooelt tD tile 

ap11N11apti11• 'llw• ta.a cidot•e&i•l tiabe om111m1eate4 

W11ill tll.e ap1ro11&1>1l onlf vben rMpira 1D1'7 1dn11te "fOlmne 

,.... '8 'be r-r4ell. K019117 a111sia "ftnt1law4 air 

apon•n••17• ni Ul•• •1.,• f!.m• reoor41a1 ot re9p119tol'J' 

!1.11111'9 '9Dlllll• 001114 'be mate 01117 •twr 1111 \IA l aa•• toH ta 

aa4 n-•QWmt illllabB."-one 1h•• Y&lu• aaned •• ba•• 
.,.lu• tor fllnber ..-1ua'1oa. 

All 1ha pazqeten •en apia reoordel attar 10 ma 

of tb1opec1DD• aaa•tti.ia• SUbaeq11tntl7 .rep.at dD•• of 

tblopmtoQa ••re •dlmJniatancl tao p11tduoe aa:rdiopuJ.mooa17 

4Jafmotlon. 

qi•l!tA17 igfpUieimp 

ll• No.1'11-:W YID UJla 1IH'1 BU-4 OOl\IO• \l.oa9 I'S 111 Spr 1Dp1 

oa11tom~-11111, u.s.A. 
ll- bp1l'oppll1 bdYaaoe RM•reb Dtatrmmw Co., Do.113, 

oara lf&aek Pun., 1'• DIUU..111, IQclie• 



1nnffl.o1•q ... lnduoed vuna• w.iu:i.u.on •aa oontnllede 

1JiJep• tone (II() •• •da1n1aten4 •loV17 1n 1nanamta1 

-. .. • ••• a •tabla !1111 111 -n •rtertal praeaan (MAP). 

111• •11 of MAP w e.iuo.a1 Id'& <40.1'7 ! 1.ee nll.1> <M.-a 1 

sandard U'l'Or) ao4 • fl•• EBO (01>11rlin'• lnel-7) vara 

90IUl14an4 1b indi .. \a an aw\a 1b1optn\oaa o'fardoh1• vi tl1 

of.:roala to17 1rlauff1«1.111a7. •11 raaol'll1.lls- vara •aatn •de 

a\ W.a aap •nd tollorin1 •tud1• 11ndarta1t.,1 

019UJ I • R'o clru1 •• •dllin1•tara4 aa4 •1"• •are 

98111 tora& up '° 75 aln. T.llalle animal• Hned aa control. 

oroap II • Mepb.en teraine nlpba \a waa 111"'• ln tbe 

•r 'faill •• tibe •'8 of O.ll •l/lt1 bo47 •aip\ and o'baenaUon 

..u llp - 50 .:111. 
~up III. lfonp1nephr1oe ld.t.arusle •• 1ntued 

111 a 4J'ip ~•Pl •r Yaille 'lhe ate of drip•• ao •dJPW 

aa to ma1atll1n MAP near tie taia\ af'8r initt.il •llll•tb41eta. 

onoe 1h1a o11"011V&1D17 ataw •• •ebined the lllh of drip 

•• no\ •U•red. Th• drlp 11anta1ned a Ill of nonpinephrtna 

111-.ru.w •Jati1oa (aqlli,,..l•t to I 111 of nonp1Dep.llrina 

tiiaaa) 1n 800 al of •line aDl11Uoa vh1ab ralla fine.1 

90QOtDtJ&Uca of 1ll• DONP1n1Pbrin• ........ p.s,Jal. 'lha 

4r1p •• ODOtiDlled tor 30 ll1n an.r a O•llle .. ad ai1121noant 

:rlaa 111 MJP• All pa,.,.1Cen ware aonitorad tor anotner 

ao 11:ta •t•r 41aoon\1nua'1on of •• 4r1p. 



113 

oioup IV • i..aeta-..oae 110d1a pbot1pO.te •• 11·ua 

a tb.e ear 'feiJl 4o•1J 10 1nenmen•1 do•• 111 2.3!0e88 111n 

•• tbe •wot 4 i.11/kae .Allhal8 •ere •abHi;aentlJ -1ton4 

tor 76 •la• 

Ia anilal.9 ot powp v and v1, onlJ na'11-ID17 

. a1111re (Reap1•tl>1'1 •neat) -· iaduoed - &441.\'l.onlll 

adll1D1•t•t1oll ot ~eaton.. H'eollMlliokl npport '° 
Yt11U1-t1on vu not pl!O'ftde4 and anS.-1• vere al.lowed 11:1 

npill 9JICIOWDeova Yt11t11-'i>17 ettorta •tar adaini.atiet1on 

of •ri.oua drape SoOQ afar ventti. tory Olilare va• 

•tabU•bed, au p&5aeten •ere reoorde4 aad foll.OV1ns 

dra.. nalaa ted 1 

Gl'Ollf v. Prethaaa1u •• ct- into '11• •r vein 

•• the •'- ot 9 •cite COM •1/ks>. .D1Jeot1on •ao 11na 

•Jowly o'ter a period of 3.a11;to.3 •in• Afwr 'fent1Jll to,., 
•ftorta •tarteit, obaena tioa• •ere •4• for 46 •iii• 

Gzvap VI • l'liketamide (I~) va• civ• 1D the .. ,. 

·ud.D 1a 1nenment• of 3 1ID 6 al our a period of s.76! 
1.os •Sat tl.U the recuJJar 'fmtt.:i. to,., efforts ••re 

•tabllllbe4e 0W8"8tion• Vere •llbe8QUllltlJ' 119(e tor 7fi aine 

s;Uppl!tpg 1p!pttia1•p !94 'V!!Jt1lfe !Ra failug 

lit _, ll'OWIP•t Cll. JOU~ •rJ' inautt 101_, and 

'fm'1l!1Dl'1 failure (O<rdf.opu1-nary dyeflmotioll) 1nduoed 

•itb. Ul!opentone, •• ...._fled, 01117 bJ' _lll .. '1.oa ot 



4n... .Afkr a611tt.llftlll 1oonmeat. ot ~tatoa• ••N 
11•• 1IO produao atabl• hJllO\enoloa •n4 •oooapaaied 

'lt11.S.Jll11D17 lt.i111n, follolr11J1 -'biae.Uon• won ... iaaw 

w1tllout 11111111 a.n,. •tana of anm.i-1 veui.uoa at ao,. 

••••• 
Gn>up VII• M._,011111ao waa Ii•• 11Jto ttle tar 

'fU a\ ~. SW.W Of 0~ lllllq aad ti.en pntbaallide Vila 

adidnu\e.1'94 •\ th• ate oft •.ticc. Afwr rwtosw.Uoa 

of HaUi. to17 ottoru aat•l• were llOllitond for 78 mia. 

On.up YIU• Norep11Jeplirino drip •• atal'\ed •• 

4-er.l.bo4 tor aroup III. 111111 WN fol1011ed bf aike~aidl 

•da.tnuuauoa in ineremental do•• m\11 'Hnt111<1Dl'J' 

atton. ••n l'tllltored. AD1•1a ware aubo9Qutntl)' 11011itorod 

:fbr 111 a.ta. 

!*ta no •bJ•otecl to followin1 ••U.'1.-1 

•l•UlaUon•a 

Mela 

Poreen•1• 

~talll»rd Ol'ftl' 

Stlldtnt•a 1 t 1 \Mt 

tftol of o1So1t1eanoo ._. Hea a\ tlf and 1{,, 

All ••n •lll .. wore Spreeaed Vi lb their atandard 



fltllU• ..... -· Oii 40 .,,..:l.o .. 1 ... 4191494 1n 

apt 1•• et t.l'te am.i. ••• At\n •tabls.bSa1 

11aae U.. ... i.. (0 In') !bl' d1tle"9t p&JaHffN 1n •U 

•1••• eaiop••• •• Ii"• ''°-•ff"'' 111114 obaen•toioaa 
••n •de• 11a9ee oll9enaUaaa 1n •U \be ll'ltll,., ara 

, ........ mder ••Made 'Dla llllial8 ia au apeda•tal 

..... (l, u, ux, n, ~u &ad YIU) l'-1'te4 a4di'1otlal 

llo•• et taliop•fDD• '° 1Ddllee eirnJ.a '917 ia•tf1o1m97. 

tlt.enaa, ,...,_1 aa1-1• (eonVc>l) wen no\ si•un aa7 

otber 4n1. 'lb• ans.la ill ot:ber ft'te 11'911\)• reoahed 

'Plioua dnap/tlni1 .-llUlllUoa• eittlar to l'ft•IW• 

'tmUZ.tlJl'J jlt.Uwn •lld/•I' ..,,. .. , o1naJ.atlJq .lna•tt1o1mq. 

Ollaena'1oaa •d• 'lteton adil1aiatraUon of ••1 dnig or 

dilaa1 ot.rn:a.tol'7 1n•ttio1•eJ 1n ••• 1rn11,_, •n 

, ..... w tD1aUaer mder • aepaza.w h .. dinl• Ill tile 

r.a1a1D1 .,. ll'IMIP• (T qd YI) tiop•tioa• vaa flll'tbal' 

adida1a .. nd mUl ••\f.JlltDrr ta11are .... ,.red. OllllanaUona 

••• •m1 .-u:a.t11'1 .-u.ra and Matre adaia1ausUoa 

of qalepU. •n •Joo 49"uibed ••• w1. Bft .. w ot 
awp, adlllllia .. ncl to •PPol'\ e1nt1J.a Uaa aad or 

'fmU2-U.on •r• 4•eliH4 ••• .. 11 tbr ... 4n1 or 

-IWll<uoa. 1t&u9 o'llaen•Uoa• of the , .... , oa47 an 

•••1'1'94 •der t11e r.1w1111 h•dinpa 



• 
i. 9Uep411tDae .... ••ett•••.comgpa I to nu, aato> 

a. ~-· •••• etrJ.a•17 111 .. awee;r Nld eDnU.1. 
(oawp 1, u, w, n,,aad nu, .. ao> 

le 'lbiopctaae ia4Me6 ... tl~'->IJ fai1uee(Ol'0'2pa V and 
n, .. 10> 

......... ._.. 111 oinalater7 1ll•aff1e1e411e(Oroap II) 

I., lorepSDepbdae 111 eil'Clll1'< tlJ'J ineattldmQ'• (GIMP Il I) 

•• ~·•-• 1n einllJ.a tlJ'J lnntt1eitllq. coaap IV) 

"· Pfttb--14• 111 ... tlllltDl"J a1111n. CO•• 1') 

le !111re-.Ue 111 ••tlJ.ri.t.917 failllre. (Oaap YI) 

•• Mepctemtao aad pro-.-111.u t.n o11'91latol'J 
1n•tt1e14aq •Ub ... u.i.•17 au.an. (Ol'llllP VII) 

JOe Sonpilleplu'J.De aad DiUtillld.de 1n oi~JAL te17 
ill•ft.lei•e;r •Ub ... ui..11117 a1111ro. coro., VIII> 

le ptape•!pp• !lye '" tU•d'. coaaps I '° nn, .... o) 
Daiop1111tmo socl1• 'lllle cl .. • 'fD-offeet• P•daoe4 

.. ta..faotDIJ ....... ~ aad an .,..,.,.be nqaln4 for 

-• qt.l •• .. 410.11 •I/kl (ll•a ~ staad111d onor). 

1btll'f! •• DO nlPODO• fl'oll tile ..U..l to cleip p1n.prlolat 

.. d fttaa.,u ntla ••• •lloliob•• 'Dae aa1 ... app•n4 

u 01 .. ,tns. •••1 nil• •• pr.•t and palpellral 

nils o~4ocl. PaplJ.o •u• ottbol' aanot:rleW or tbere 

no dowl!Wal'd •tllttoa of .,. 11a1i.. Ja•• won rei.xoc1, 

11DD&W• n...u, -llolfillc nna •lloli*e4 aad ectitaob•lll 

tntD•taon •nt14 'lie ••• •ll•Uoa ••• modeat.o 1lo 

prolllo.. •11 •• t:a.oeid aa4 U.'9 414 aot .,., • .,. 

oa p..o••aa• SIPODtalloo• •r t:a.ppillg a:a.o oteppocl. 



I:1M--. .... Jo1asa (DO) »d a t7P1-1 __,1• W'fe tb• 

(Olartia •• lnel-3). n 1114 a dcUDllaoe ot hip ... 1 .. , .. 

S- tnqum91 pa "•m (8 .. t1ph9 :i.a_ T·• aad 11.10. 

A 11114 '9t aot atiaU.'1.od.lJ' •1FU1.,.t, 1D•,_.• 

Sii b•n -• (lllO and U.Nll .. 111 MN anolial pr-re 

(MAP) ... 0'11Hn .. (Seo tabl• I w fIII)e 'Dlo aoan •'9 

•Al•• ••pd ••- a.1:,a.1 to aa.11!;1.S .u 1n 41ttortnt 

ll'OIJPll• 

1tlen -. a •1F1t1ciaat (p~0.01) J'J.ao 1a oeDtal 

., .... prea•r• (CVP). Ia •11 •lve• (D&fO) ,. •• 

....... et boa 1.~0.171 • 2.08,!o.an llPll <11.19:1.aa 

to 10.e1,t.o.11 .a.p>. nit• rtae 1D C'fP-. eoouaMit 1D 

all 1roopo ineepMU.'fe of eoaU.11 .. poa.U1'9 preenro 

"'°'1~ Uori. 

-. ei .. Utleasdiogae• of OD• e&lt baa ll'OaP VII 

--• U.4111no A'f•bloek VP• u. Pr.1917 T•a'fll and 

•r ST_..,.., maape vere ollllonod 1D Ba tlll'f• (Inertiooed 

ampUta& .. Jlt blpUoio T.-.,..,, allanp 111 po1-r1t7-Jt 

8.,.. .... , olftlltiloit-1 aad ST-eopmt qpNOaion-t). 

ll-4 .. ,... AY..lalook obeerHll 111 0 bl' U.e1.Dp <1-•· ltofol'O 

adld.Ataatt.oa of tllo ~·••> 1n Uu-oo •1•• vaa 

•mu.la .. after tblopmtllllo •dldaiaU&tlon •ad 414 not 

*'- QJ .. ,u..u.oa ,....lllllll tbl• dllr1a1 fllrtlaer 

eoanoof tlloepommt. 

JD apoatllllooaal7 No&th!D1 .. 1 ... co....-v, YI, HI 

Md YIU) aen WOJ'9 no •ftocl ••1• 111 tile Neptn•l'J 



• 
I 

•tee 111 .-l'f• ...... 'f•US.\toa we .-tioUecl 

(01.nip• X. 11, III aad 1') •• anert.1 PCO, nma1aecl 

•1Udlt ~ aomal ..... ,. ot o Jar •111•, .. d tile p01 
•lttedlT S.U.ee& ao4 n9111e& •l•J'll •'llo'fe 13.3 lira 

uoo ml&>• .. , Sn apom•-17 U.ttWar •1"• 11114 

'9 •4ela te Sa.-.e 1a pao1 Md aip1t1•U ........ 

<P4!0.0& or ~0.01) 111 ,o1 •• obeen... ••oaa oJQ'rm 

•noa 1114 • ._.._.,. '° menaae, dariD1 «m'•lle& 

'fm'11&Uoa, •JaU• ta apo11"'81Daal7 'ltnlltbiD1 •1•• 
u ......... 111, Vmct • 

._la titl'J ldlnlw wi.. CG•aPll '• u, lII aa4 

l III) •al4 1lle n.l'ded. oal)' •twr 111 tuba '1oo ••4 Ula 

•'feap 't&lH 111 ..... IO aaS.la wu 8.a3!1.oll l/ll1De 

BMt&l ..., .... tare, no.• •morio'lliD, pi.a- ••1 

p•Mia• •Dd p:a.- enau.iae •en ao' •tt .. .._ Bloo4 

si-e .. le'f•le ad • tc4mo7 towal'lla iaenaH 1D •ll 

ttle ra.,e (8 .. •1»1• l to lIII)e 

IMH 10 aaW-1• boll ,..,.,. I, n, III, IV. 'II 

... nu 11114 hftiy.S le?,:le12 111/q of tbiop••• tbr 

l'DllUD• aaa••ee» allll •M1t1:1.aaa1 1~11.aa mclkr 
CH'l .. S> ot tadopatDDe ill 1Do1'91Dta •• roqalre& to 

p...-e a ••"1• hnoMUioae 9lon •• • H.Sf -.u 
SD N.AP 1••• dlonaH t.11 0 llr 'f&la• ot l?e'Pl!.0.7411 lira 

C113el!1•1 -.> to 1e4110.111 llfa C«>el!leU -.>. 



• 
a. 4eeftt.H •• '9Ul SA ap'911e u ••11 •• 1D aa.tDUe ,._ ..... 

All ttae .. 1•• •u. '""17 ..... u.... Olmtal 

..... 1.p.-1 nn.a. ..... ••u.aa.t .. , .,. •• ,. ., ... 
hfU. iDlU-117 ..-s. ... eoo11vtew '-' •• ,. ui.w Sn 

a.. eou1H of U... oapi.11"17 ntU1 '18• <Naa11W11 ot 

tlD1H) .. 1ao...-a... Ill Sdtl.al Otll• Of tb1a patomd 

_,....s.oa, no ...... 194 OIMU''111'• ln•W a I cn1e1>. 
'lllo ,.nou. .i .. .-s.oa1 oU.ce SA SEO •• ••• w bf 

lnetldar la11h '9olta1• -.i... t'Jli• elllout .. 1 •il•n 

•It.et ••- a • 10 a ao4 ••••'11 tben -. a 
... lete el.Mtr.1.oal ailm" (CllllrUll '• 1"9l-T)e 

lllllia1 tbs.• .s. ... ia .,., Sumltiei••· ..... -· 

a11Pt Sa_...a 1D Jill r... 4M!'90I to 1'7e8!4•14/ldll 

..,.., ., .... , ••U.'1aal17 aipitiaa••· C.Ur.1 

'ft90• ,.._ ..... •• -lbAJ' <J.!O.Ol) iDU'Glla ... Zol'O 

llle9r •1'1• (Jaa30i ef le~Oelll lrP9. (ll.lf!lle01 .... 0) 

.... •1ee4 • •·11.to.alll .... <•el'!le411 -.0 >. 
DI tile SC:0, pl'191'J °lloaft ••1• aad Sf.a••' 

el .. "- ... ..,...aa. ........ ja ta .. 1 ..... Oll17 

o .. •U t.. 11Wp II, ....... IIJ.ideilne 1'•1llffk. 

Aas.11to.l90IOI ,_ ,..,_m a..11 n ........ """"lo* 
llelltn udiMUoa of .s.....i. .. .,. s.nntt1a•er •ad u 

-umted dllllDI tDia pem. •lao• 
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Wue W11ib1D pn'1e9ll1e Jiii.ft... Ill ea1Y• fftJa 1ftlUP9 VII 

aad nu t1ea\1ld1117 ..,,. .. ,-·no• pftlttided daring 

einallla17 s.nnns..s.c.,. •eeoapanhd 1'f Hn'11'.t.17 

!lail•r•• Dlen •• • •l'Ud <p,0.01> .too.._ .. in th• 

•nerlal pco1 qd cleonaH C.40e06) 111 bottl ar'91'2-1 aad 

t1tDO• oan• Hrl•.toa•. 
Boetal '-P•••:re, lliDo4 ·-•lolllD, pla- total 

pnkf.D• aad pla- enaUDill• ••re aot •lfeoW. Bloocl 

l].\IODH a.ad &a 1ner.e1Ja1 tnDcl WAID -.-n4 vJ. th 0 hr 

•l•ee• IHnaee ••• ••U.t.t.oaU1 •1p1f1aant (p,o.oe) 
111 •1•• , ... II) ... 'VII qd VIII llbere 'Hll'11a .,.,. 

la1111re •J.eo oouieW. 

IJUt:I <eoptpzp 
1'rl •• am..i. ot Cftl•P-I •fur 1ndllcd.nc oift\'11- to17 

1Dnlt1e1•.,. with hlra.r adlllnie\18\1.oa of Uliop•llone, 

no u.a•ea• •• p.vea ••ept moaUond tor 16 111n. one 

•lf c11e4 'Illy 16 atra ancl otiler Wo c1h4 men r..p1111'9r •• 

w.ane4. 

ow• of IGar .. l'f• onl1 two »d e'fid••• of eleotr111&1 

••'1•1'1111 UO (OO•rt.tn•• le'fel-6 and I) bf 10 and 76 111n. 

Pwp119 vere -•V1•W and eomeal nn• •• llild bf 

tbm. cat1a1u10• rena clld 110• re•m in an1 ei<lf• 

Wilm at teminatloa of tbe •pel'iaent (le•• atter 111 airl) 

.,..,1aa•r ••• •tan•d, wo •1'r• &lad •-.k nep1ato17 

.noru ••4 in other two l'e9p1••1'1 .norte •ere not 

:LD1'1aW .. d 41e4 eonHqu•tlfe 
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Jll ... tioa of laJpe .... loa Wl tll tb• Ndl tilaaal do•ff Of 

tlllo•••• 111 ..... &aia1a ••eel• modeate 1Denue 

(p,lQ.Cll) 1D IR 'lfhie& n1*•119C'1J nt-9114 n•r o u •Utu 

1'J la 11111. Dae .... re !t.11 ill qatlllUo, i!Ua•tltUe 11114 

.... •rter1Al , ...... " U..S ._. lmpnn-• 11)' 30 111a, 

"'' ... 1- ven •lnJll loller (pJ;0.01) tbaa O bl' 'falD•• 

Jll 1D1U.1 ••1• of llinalatlll'J lnnffiel•eJt then -. 

a •ltlell 1DcnaH 111 <NP Ud after U aia U 4oona•e4 

9'0-14ezalt1J <PJ;o.oe, pJ;0.01) '*' ... i ............ •lW•Jll 

•lplfia&a~ biflaar (pJ;O.Oll) tllaa O br •1-. 

-. •rteral pm1 .._.1De4 wUbill ao .. 1 iaa1• ~r 

.. llDtlr •t •f'91Arh u laon&•.S (pJ;o.oe). '•o• 
o~• •uoo• rmaiao4 relatlHlJ i.o-. 

IUn wore no el•Ul••• •as- 1a rootal Map8ntllro, 

blood •-do.,_., pla .. total prowtaa, pla8111 cnatinino 

Qd ~ 11-•· liOlf ... or, 1a ~wr ••.-, 111ood 11•••• 
U.4 • t.n4•• '° ••nt-••· 

i:ata of au ,._ion u 1111• 1D table x. one 

•lf <•oAIJliOOI) 41ad la Ida •fur eireal.ti tlDl'J illnfticlen.,. 

•• ia .. ffde 'lb• liO ~1aed •l•Jll n. '9 ,.... •rtel'Ul 

•:rw•n tllrtlaor doenaoed hD• ilubH1e4 bJ'P0'911i·ve 'flllao 

.r '·" - (41 .... , .. 3.16 llPa (21 ...... , &ad cw 
hrtlaer iaona•ed f11:>• 4.41 kPa (46 tallj> to C.tl llPa 

(IO _,..,,. ~1 '°a •• •llo9• no ... 1 wt --
po1 deonNo4 tit 1.11 Id'& <•·• ...,,. llaoVDlllrclio1•• 

MpleW u of ,..,_ia witb aomal Qll8 .,.Pl• and •Ub 



• 
~ble It 'lhe ef!ects ot thiopentone sodium induced circulatory ineurt1o1enoy in burta1'b oalvee (Group ... I). 

arsmeter O hour 
(uni ts) 

n•6 n=5 n•5 nJ. n.i. nJ. nd+ 

-------
Heart rate 42.6 49.6 64.2a 44.By 47.77 47.3 so.a 53.4 
(per min) (3.56) (4.45) (0.66) (4.42) (2.28) (4.43) (6.66) (7.65) 

ean arterial preeeure 19.66 17.ll 6.llb s.esb B.??by e.ssbY 9.47bz s.eebz 
(I<!'•) (0.670) (0.70B} (0.222) (0.636) (0.728) (0.933) (0.671) (0.692) 

systolic pressure 20.as 18,.88 a.44b s.seb 10.eebz l0.66by 11.aabY ll.66 b7 
(I<!'•) (0.728) (0.831) (0.192) (0.619) (0.695) (0.866) (0.564) (0.832) 

'J)iutol1o preB&ure 17.66 1s.22 4.4'4b 6.33b 1.saby 7.99bz s.ssbz s.eebz 
(l<I'•) (0.618) (0.694) (0.192) (0.653) (0.399) co.sae> co.653) (0,.604) 

Central VeQOUl!I pressure 1,.29 2.oe 4.74b 2e948 y 2.eoaz 2.s<1b1 2,.eeay a.oo•7 
(kP•) (0.162) co.210) C0.239) (0.330) (0.242) co.200) (0.312) (0.384) 

Arterial carbon dioxide tenaion 4.91 4.27 4.26 6.06 5.25 6.76 s.30T e.a287 

(I<!'•) (0.186) (0.309) (0.327) (0.605) (0.465) (0,.324) (0.390) (0.391) 

Arterial Oxygen tension 10.20 17.efib l4.9rf 1a.1ab 14.97b 14.66" 14.68a 15.67' 
(kP•) (0.227) (l.4115) (l.548) (0.970) (0.970) (l.151) (l.098) (l.272) 

Venous oxygen tension 5.25 6.cn 5.36 4.33b 4.35 4.l9a 3.Blas 4.36 
(kP•) (0.268) C0.432) (0.459) (0.076) (0.262) (0.161) (0.386) (0.392) 

Reotal temperature 37.6 37.3 37.3 36.6 36.6 36.s as.2 aa.1 
(OC) (0.06) (0.12) (0.17) (0.08) (0.09) (0.10) C0.16) (0.24) 

Blood glucoae 4.68 6.11 s.23 4.00 4.77 4.73 4.517 3,51Y 
(mmol/l) (0.166) (0.237) (0.316) (0.160) (0.194) (0.164) (C.299) (0.481) 

~emoglobin llB.O 116.6 116.a 119.6 121.5 122.0 122.6 121.6 
(g/l) (9.86) (l0.63) (9.29) (9.21) (9.23) (9.27) (9.27) (9.58) 

na.sma tota1 prote:ths 75.S 15.a 73.0 ?4.0 73.9 74.2 74.1 73.9 
(g/l) (l.73) Cl.BB) (l.96) (I.42) (l.02) (2.0l) (l.49) (l.83) 

>lasma area ticine 186 172 181 163 176 177 185 186 
(A mol/l) (10_.6) (13.3) (4.4) (13.3) (4.6) (7.3) (8.B) (807) 

'1gur .. in parentheaee indiaate standard error of the t1.ee.C1.. n ... Number ot animals. 

L• p < 0.06J b:a p < 0.01 - Compared vi t.b a hour value. 

r:ap<0.06f z= p < 0.01 ... Compared vit.b 1nduoed oiroulatory 1.r:lsutticienay value, 
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U.. ••n vaa a palft8.S.'fe ......... 111 iiJl &ad Q• 

... u •• ••.U .. itloele•Vie 1111• .. ·- Clll 'ICO -u .... 

3e l!M!'•' 114!W y••M•n e111r1.<Am1• y yo flt 

911• •• cloa• 111 •• 1z.>wpa Cf aod 'I> aod aaalepUoa 

........ i. .... .. .. -..s. 1a --· 10 .. 1 ... -· 1Ddaee4 

wUtl ••0:1•11111111 af ti1Jop•11aa• aad a ftl1'11lff 1Do.._., 

of ll.t!,2e0 lll/lls (HO() we l'Oq91"4 to pr'0411oa 'f«l '11.a to17 

au .......... ••••Pl-'• .-.u.oa of ... ~-.17 

..., ..... aod 110 "14 .. • of 1Dlft8• aod •lh8• of •11' 

U..11.ii. ttle mdotatll•l tltliee All •l'fe• app•J'ed to be 

•n tMpJ7 aoa•tll•U..... JD SlllU.1 eta ... of 'fm'1lato17 

llUwn, •••1 and palpeln•l nfla• wen •de• telJ 

........... •• 11411 t1oae4 aa4 pwp118 OOUU1e'91le Bii\ aa 

.. u.. .i.,...s <•ll•otloa af aaap:aae, aat1D1 noordiDae 

MIDn a.un:&au.u.oa or QlalepU.oa> 4epl'oaaion waa ., ... 

•••n• lll t!Mr o&l'l•t •••1 fttl• •• abol:labad aa4 

SD uane •l'f•t pwp118 lleea•• 41.latede 1be JmO "'eale4 

•11 lnela of ODtll'UD•a tie•- :sand 7. JD 1D1t.1a1 ..... 

of ... ~ .. 17 •11•Ht 1\ •• Uu CIDDri111 1
• ln•W l••• 

..,1. •'le limlt ll9\ aa ... til.•a of ...,la\e Hlltl:llltorJ 

aU.H &4-aa-4, 11'.9 atUted :;tJOl'1DI pel'ia• of eleoUlal 

•11••• ( ... f1111J'e 7 C &Dd l.J)e 

Dtl'illa tlle "•'1J.a•17 •11.11n 1a ••• 10 11&l'f .... n.4 

-.., .. o8llll'nll 1D Vie •rdlinaa•lar ,a•••hn. Vhm 

..,. ... •1~ ••• •llM•, .llR 111anaaed fftll ••• • a.~ 



.. 
qd. MAP ........... ho1I l?ell ..,_ (l.13 ..U,) ti>••• 11\fa 

l ... ...,,. 1td.• •• .._ lol1Cllfe4 'Dy aa uena•e 111 

llAP .. Jl.U llfla (118.a .... ) w11;b tlae BB ot N.1/11111• 

1111aa1 tide 1a-,.r1tJa •• aas.111 bacl ~ .. tt.oaa1 .,. .. 

aad. eae Ud. .al'ld.t ..-eJ.aa&l 9mtr.l111lllr '911'8 t&Jo. 

'Slaen •lJlaJle .-111• a •n.s taoN1-•• ill ""· 
M apeet.s, arterial co8 '91•1- 1Dona•ecl npi1t1oaat1,. 

(f.!O.m) aad. llotb •rtedal aad v•oae 08 tcdoa deona .. 4 

_,dd.eablJ (P.!O.CD >• 
Jteotal _,_ .. ..., blood .... io111.n, pl&- '9ta1 

p18hl.H aa4 ,~ ... enatsa1H 414 aet mt'ld.t .. ,. ataaap 

Sa tllel.r J.ll'teS., boWeHr, blood 11-• •• e1F1ft.•D'1J 

iaenae.S <U:0.08) 1D both tile ll'OllP•• 

.. •rt••Dln• ap llr•lt•p 1Dpft1M•a· <pmp n> 
After ... te..U• adlda1eU.Uoa at ••rate ot 

o.a -.!lrl, 1 .... , ....... U.on of 00111•1 and palpellral 

nn.a .. -.n •ltbill US ala aad alw79 &bUowell Ule nmm 

of pwp1U•11 nn.• <-'•trieUoa of pap1111). 

G.HVieal ae'1"1t,. 1D •• no•• no'1oe4 1.4'1!0.31 

aSa after tla• ..,..,Mmla• amta1etra'1nn (Fl1el)e 'Die 

DO •ft pa•e111• were eltaer 481•, er del• aa4 ••• 

.,_ qd la Mr oo a eoapla va9e &bn •• o'beened. 

C&Nio••eular aoU.oa of Illa• aepllmt•lld.a• •tal'Md 

J.Jl!0.14 Ill.II at-.r U• a4111a1e"8 t1oa and "1 1.9110.n 

1' Jlad Ua plllk ett .. t Vias.ob •a lllltaotenae4 "1 rlH 

ill arte.r»l , ......... a11D'I• O IW 'f&l•N• Afkr aa O\'eZ-
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..... '1111 of •rtulal pHH9n C-JBtDUo, diHtDUa aad 

.... ,, o llr •1- wen ........ w1t1Wt a ma ••4 ft91ne4 

1D •• ll0_.1 aap .. r•fter, tlln•P.t •• period of 

ollaervaUon. 'lllen •• a •rtr.4 1Danue (p,.!Oe01) in tile 

BB t.r 11 11111 6D4 tbenafter 1' retamed '°"81'119 ao-1.,.. 

a1~ .a... w cm ~"_. •rt111 1Ddlree4 alroDJ.a •17 

S.U.ff1e1•.,, .......... -•idel'llbl.7 ""0.01) 1blloW1D1 

.._.. • ._ ... adld.DS..uat.ioa. !Ila a11 tn a'IP •••re 
*"• o u wl- •P tio 111 •in (J.,!O.OI) and tben.rwr 

r.-t..aet ia 80191 :aaa1e ('lllbl•II le 

... aaial Bo.m•, whlu 118d dftelopM n:t. .. 1ne 

AY.'1oak 481'1D1 iltd9oed ebla1ll •17 1n••ff1oi1110)' -• 

... u.aated "1 ._.tend.II• •dldlluuatiloa <J'ls.s). 1b1• 

•lf 414 11tt\ .ai1111U &DJ' antaytlas. nbaeq11111'1Je OOO&aiollal 

,1mo'1olla1 aad ~•V1•1ar pae1Dc •• obsened 1n aoother 

•lf at la .s.a after •••telllill• adlliniaU..Uon. In 

•lf lo.llKOI, ... afhr adldDiatl'&tilon of tbe •8PA•tend.De, 

111l111 arterP-1 PNl•n otarW rta1D11 .. tDp1o b.- u fltr a 

Uiof pedo4 wen ob9one4 and a11bHq11111U7 •111• m1tm 

•• •tllll11olltlt4. 1lle _., fl'tlQll•\ see 0111• were of 

Ma~• and !"'?.••••'• 
Utel'ilr.1 UJI• '9Do1ae .,_1Ded e1"r< W, thMapa\ 

•• period of •WdJ' 'llb11e .-a• OllJI• •Dd •nertal eaHoll 

41os14o tca1ou r-1D•d •1tb1D Danial lild.'8 (F .. table II). 

itleft Weft DO .tpUl.Ollllt -DIP Jn bleo4 lla-11o1dn, 

p211 .. tD•l p19'9.tlle a11d p211..- ereaUaia .. Jl1ld 4'fl"llH 



.. 
Table II1 nie ettecte ot mephentermine sulphate@ 5 mg/kg 1.v. following th!opectone sodium induced 

oiroulatocy insuttioierioy 1n buttalo oal'Ves (Group.II). 

PaI"'meter O hour !:~~~ i4z! ~on (unite) Minutes af'ter me hentermine a<W1n1atration 
J.U m.&.ll: .&.llu.Doeu. D iu ,. •0 40 bU 
after o.1rcul.a 
snaee- tory 
theaia 1nautti 

oiaicy 
n•5 n=6 n=5 n=6 n=5 n=5 n•6 D=6 n-=5 

Bea.rt rate 41.B Sl.3 58.0 ioe.4b7 107.Sby 90.4b7 157.4 45.6 44.S 
(pe:r min) (6.12) (7.21) (8.12) (8.51) (8.15) (4.78) (3.83) (6.65) (6.32) 

Mean arterial 21.60 20.2e s.eeb 21.oe:z 20.ssz 20.oez lB.30z 17 .95Z 1s.02z 
pressure (k:Pa) co.mi> (0.554) (0.794) (l.191) (0.777) (0.869) (l.043) Clo078) (l.116) 

systolic pressure 24.26 22.3:f' B.63b 22.92z 22,,39.z 21.ssaz 19,,998 .z 1B,198 z 19,,218 .z 
(kPa) C0.487) (0,,471} (0.779) (0.866) (0.730) co.en) (0.837) (0.908) (0.804) 

l)iastolio pressure 20,,13 19.26 6,,06b 20.1az 20,,laz l9.33z 17,,46z: 17,,3:fZ 17 • 43az 
(kP•) (0.456) (0.522) (0.667) (0.999) co.656) (0.666) (l.015) co.es?) (l.001) 

Central venous 1.16 1.71 3.2ab o •• ?"z o.s1az o.76az 1.1s7 l.s27 1.53" 
pressure (kPa) (0.131) (0.227) (0.314) (0.127) C0.095) (0,027) (0.316) (0.243) (0.220) 

Artl!lrial oarbon 4.BB s.2e 6.05 5.45 5.3B s.oa s.oe 
dio:side tension CkP•l (0.281) (0.236) C0.270) (0.371) CD.lli6) (0.146) (0.176) 

~~=~-1 c~!~en e.0e ao.17b is.a ob 20.1ob 20.aeb 21.00b ... 63b 
(0.264) Cl.376) (l.667) (l.145) (1.299) Cl.635) Cl.402) 

~:~~~no(~:) 6.43 6.06 5.84 6.32 6.26 5.77 6.04 
(0.246) (l.137) (D.369) (0.389) (0.325) (D.321) (0.295) 

Rectal temperature 37.9 37.7 37.2 36.9 36.8 36.Ba 36.7" 
(OC) (0.27) (0.29) CD.24) (0.25) (0.41) (0.28) (0.29) 

~~~~;f~ucose 4.13 s.02 6.0B 6.27'' s.a1a 4.86 4.88 
(0.115) (0.621) CD.48) (0.497) C0.375) (0.386) C0.388) 

Haemoglobin 132.2 120.0 115.3 125.2 123.6 126.2 125.4 
(g/1) (6.25) (6.66) (7.50) (3.44) (l.12) (3.21) (2.30) 

Plasma total 75.30 74.60 73.oo 73.80 72.50 72.90 73.00 
proteins (g/l) (1.26) (l.42) ll.62) (1.62) (l.63) (0.42) (l.ll) 

Plasma crea ti.nine 177 176 193 162 159 163 169 
(~ ••l/l) (9.5) (10.2) (11.7) (ll.3) (ll.B) (9.4) (7.69) 

P'igurea in parentheses indicate standard error ot the mean. n = Number of animals• 

a .. p < o.06, b=p< 0.01 - compared vi th o bour "Value. 

., ~ P < o.os1 z ";It p < o.m - compared with inOlloed oircul.ato;ry 'insuU1o1enoy "Value obtained berore 
administration ot mephentermine. 
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Sii ne•1 _,. ..... -. obeenecl 1e later ••1• ot •• 

tKp•l'ia•\e Mo4en.te1:r .i-w "1oed siueoH lnw 

.. 1'1111 ei._hto17 lnnttw • .,. •• ftlrtlber •1-wd bf 

..-wndae •dldll18U.U.OQ (S• talt1 ... U),. 

•• eil'Wlafl917 1ent11e1at.,., •raewl'iaecl "1 

llanet.n•ioa (ltlh lellt.Oelll llPa Ol' 31ell,teell mJll), waa 

ill .. oe4 vU:b tbioJ• taao, a •11De 4r.lp 00Dtaia1e1 4 ..,.i 

of aorepiaopbr.tae 1111•• •• ••n.t. •• •w of drip vaa 

• ·~•W •• to,.,• ..... ao191 KAP, 11ai •omt.2AJ.l7 

JMW•r 1llaD -. o Ill' wl••• Drip eonUll .. d ., Uli• raw 

fbr so .ua, ••1 •Uq11D• st•• ill ao •ill, ••• 11a.&,ta1.ea •1 
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,..,_n tlaeir n•m •• •l•:r• prHMdtcl br -•tl'ieUaa 
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... i.ma a taaa zm won JU.ae&. :rn 1111~1 ••.-
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...... 1'7 i.w wUa1e-Mlll froqlt•.,. •••• 
OUdio'fll-]1.11' aoUoa of tile aorepS.aphl':&ao drip ••rW 

leJl!O•• 11111•fWI'1'9 1DS.U.Uon .. d ooar no.-1 ao1e ot 

tile ar'9ria1 pl'e9Rl'o ••ld M •obi.wed 'llJ 4e81~0eM ldlle 

a.an •w dld ••' lbOV .. :r a11111n.-.• a1u111oUoo•• 

.Anorial , ......... vao v1tbin 0 Ill' 'f81 .. aa10 llJ I alne 



A 111ni.1 penal ot •• •• wn•le4 ._,, arur ••rt 
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Beaid• prilla17 T-Wn tllHlfft ECG 8tlld1• rtt•184 

o-..ioaal l&Jpo_.aio preaa tllft aodal 1tea '81 tltm»agboat 

tll.• pertocl ot oll8•"9Uon J.a •• aa1•1 cr.tc.•>• In other 

.. u (41lfl03)1 S.Om7tbde IU.8no1a Uon d .. o1ope4 •fkr tbe 

Ulp •• 41awmt"to4 aad ...-111e1t thmasboat tbertianor 

CJ'.tc.~>. Ill aaoUler oau, "'°Pi• &ad ott"\i."• beau 
won o'll8on .. 11 aiD •f'4tr •tart of tbe aorepiaephrillo 

4r1p •lid -..uet flDr 30 ala. 

Artol'l*l aa4 ., • .,.. osn• '-•ioa and •r'91'1al oar-. 

&U.o:d.clo '-•ion •1- 414 DO\ ..- aa1 cl1ttor.ioe 111 Vc14 

,..... U.. •1'11• of 1•.,_n, ao •nnUlat1oa •• eontl'ollocl. 

Bootal Mlp.-.ar., 'blood 11aco .. , blood •-11ob111, pi.­

totlt.1 p&"etoinll and pi.- .,.. t1a1ae •ore not atteotocl 

(tloo tablo.llt). 



Table III1 'lhe ettects ot norepiaephrine drip (4 pg/ml) following th.ioOentorie sodium indllced circulator;, 
insuttioienoy in butte.lo calves (Group-III). 

Pare.meter O hour Minutes after 
(units l dis oonneot!n dri 

I 
3 

n=5 n•5 I •=5 n•5 
I I n=5 n•5 

Heart re. te 43.2 46.6 65,l 63.9 62,8 66.6 55.l 56.2 57.9 
(9er min) (5.71) (3.85) (4,23) (3.23) (2.93) (2.43) (2.59) (4,14) (4.50) 

Mean arterial 17.fi6 17,16 o.22b 15.27z 16.94z l8,27z 1B.39z 17.49z 16.llz 
pressure (kPa) (0,394) (0.597) (0.816) (0.853) (0,921) (0,685) (0.539) (0.789) (0.675) 

sys tol!c pressure 20.33 19.49 7,66b 17,5oz l8,83z 20.16z 20.16z 1El.16z 17,99z 
Cl<P•) (0,577) (D.739) Cl.005) (0.699) (0.857) (0.667) C0.554) (0.699) (0.773) 

1)1.astolio preaeure 16.16 15.99 3,99b 14.lSZ 15,99z 17 .33z 17 .49z 16 .ssz 15.16z 
(l<P•) co.310> (0.544) (0.769) CD.BB?) (l.053) (0,719) (0.499) (0.B47) (0.757) 

central venous l.lo 2.11• 3.43b 2.04 '17 1.841 1.69 '1 1.58 '1' 
pJ'.'88SUre (kPB) (0.209) (0.231) (0,495) (0,197) (0.264) (0.33B) (0,267) 

Arter!a l oarboD 5.55 4.64 4.79 5.36 4,86 4,43 4."1 
dioxide tension (kP•) (0.29B) C0.351) (0.379} (0,407) (0."64) (0.414) CD.320) 

Arterial oxygen 10.46 23.9Bb 22.49b 2B.76b 2s.oob 26.66b 29.39b 
ten81oD (kP•) (0.357) (2.095) (2.193) (2.736) (2.645) (2.702) (3.435) 

~=~~~n o{U:) 
6,01 6,69 6.08 6.71 6.74 6.36 6,.13 

(0,237) (O,B25) CD.305) (0,479) (D.656) (0.408) {0,.504) 

Rectal tempera.ture 37,S 37.7 37,S 37,1 37.1 36.7 36.6 
c•c> C0,33) (0.27) (0.35) co.as) (0.47) (0,51) (0,49) 

Blood, glucose 4,69 5,29 4,94 4,79 4,90 4,95 3,92 
(mmol/l) (0.135) (0,386) CD.387) C0.168) (0.439) (0,252) (0,252) 

Haemoglobin 118,7 119,7 118,3 118,? 116,0 114,6 117.3 
(g/l) (5.67) (3,76) (2.33) (2,97) (3,21) (3.18) (4,26) 

Plasma total 77,00 ?6,60 74,90 76,00 75,00 ?6,60 n.oo 
proteins (g/l) (l.64) (l,24) (l.92) (l,71) (l,Ol) (1,91) (l,94) 

Plasma creatinine 166 148 170 174 166 162 161 
(Jl mol/l) (16.B) (13,6) (11,68) (15,l) (9.7) (2?,5) (15.B) 

Figuree 1n parentheses indicate standard error of the mean, n = Number of e.nimals. 

a= P<O,O.SJ b = P< 0.01 ... Compared with 0 hour value. 

y=pc.0.061 z = p<0,01 - Compared with induced circulatory !nsutr!cienoy value obtained before 
starting norepiosphrille drip, 



! . 

Fig. 4·. 
A • Normal (0 hr) ECG tr1>cing showing be1>rt r1>te of 42/min. 

B =A 30 min tracing of simultaneous ECG and arterial pressure. 
Arrow indicates bypodyno.mic premature nodal beats. 
Note heart ra.te of 48/min and primary T-nve changes. 

• 
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Fig. 5. Showing isorhythmic dissociation after norepinephrine administration. 

A • Noml (Ohr) tracing. 

B .. Tracing obtELined 15 min after disconnecting norepinephrine drip. 
::ihowing isorhythmic dissociation. Arrow indicates a. captured beat. 

t 
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• 
'D!.b:l,e lV I The e!teotd or dexa111etbasone-sod.1um-phoephate @ 4 mg/leg 1.v. tallowing thiopectone 

aodium induced airo\llatory 1nsutt1oiency 1n buttalo calves (Group-IV)• 

Parameter O hour Thiopentone 
(units) ad.min istra. tioa. 

?5 wmiii ... 
arter oiroul.a-
a.aaes- tory 
thesi.a inauru-

oienoy 
n•6 Q•5 t1=6 n=5 D=6 D=5 n=5 n=5 n=S 

-------
Bea.rt ·rate so.a a2.e 66.4 67.B 73.4 73.1 53.B 52.4 52.5 t (per min) (4.91) (5.08) cs.aa) (6.47) (B.34) CB.95) (4'75) (4.21) (4."2) 

Mean arterial 16.99 16.78 4.69b 14.338 z 13.16~2 13.B~z 14,,llz l5,,85z is.86z ,. 
pressure (kPa) CD.634) (0.712) (0.433) (0.707) Cle DBS) (1,023) co.eee) (0.945) (0.948) 

systolic pressure lB.99 17.66 s.oob 10.s?"• 14.83
82 15,4rlZ 15,6?'1· 17,,33z. 17e35z 

(kl'•) (D.638) (0.748) (0,868) co.001) (l.131) (l.043) (1,045) (1.00B) (l,15) 

Diaeto11o preaaure 15.99 16.l? 4.03b 13.67 z l2.338 z ia.17"'" 1a.aaaz 15.11 z 15,12:& 
(kP•) (0.481) (0.786) co.as?) co.ao9) (0.686i (0,752) (0,840) (l.ol8) (0,962) 

centr&l \leclOUS 1.42 2.so• 4,49b 2.a~z 2.0lz 2.os•z 1,991; 1,9411 

preuure (kPa) (0,131) (0.193) (0,191) (0,216) (0,196) (0.172) (0,199) co.102) 

Arterial carbon 4,79 4,88 s.11 5,.32 s.21 6,':ll 4,92 4.86 
d!o:dde tension (kP•) (0.264) (0.295) (0,338) (0,383) (0,294) (0.330) (0.387) (0.323) 

t~:r!:1 c~!~en 11,64 17,94b l6,33b 17,39b 16,17b 17,45b 1!7,79~ 19.llb 
(0,301) (l.392) (1.688) (l,392) (0.941) (l.358) (l,031) (l,692) 

Veaous oxygen 4,92 5,68 4.02 4.83 s.12 5,29 5,52 5,07 
tension (kPa) (0,225) (0.627) (0.186) (0.485) (0,615) (0,.566) (0,557) (0.464) 

Rectal temperature 37.8 37.6 37,5 37.3 37.la 31.,f 37.f 37,3 
(OC) (0.16) (0.19) (0.16) (0.25) (0.14) co.11> (O,ll) (0,25} 

Blood glucose 3.97 4.47 4,44 s.aoa 5.0 .. 5,138 
s,oa 4,19 

(mmol/1) (0,222} (0.188) (0,275) (0.344) (0,294) (0.267) (0,385) C0,289} 

Haemoglobin 116,0 119,2 115.7 115.6 112.0 105,7 112,7 115.5 
(g/l) (7.12) (4,94) (6,0) (5.27) (6,?7) (7,06) ('~ •• 90) (7.53) 

Plasma t.otal 75,80 74,60 10.00 74,50 74,00 73,50 74,50 73,50 
prote1Ds (g/l) (l.71) (0.96) (l.31) (0.50) (0.82) (1,50} {1,89) (l.50) 

Plasma orea tinine 108 lll 112 119 124 117 130 106 
( µ. mol/l) (17.l) 01.7) (15.9) (16,5) (9,9} (14.2) (10,l} (6,2) 

Figuree in pareatheses indioate standard error o! the mean, 11 = Number or animals. 

a = p < o,s, bl = p < 0.01 .. eompe.l'ed 'llith o hour value. 

'I= p < o.os, z ::= p < 0,01 ... Compared with induced circulatory 1nsutr1c1ency value obtained be!ore 
de#methasone adm1nist111tion. 
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' l Fig. 7. Showing effect or prethcaatide 11.dmioilftra.tion on EEXi pa.tteru. in 

~:.K.. 

buff11.lo ca.lvea deepi;y a.naesthethed with thiopentone. 

A • Tracing obtained before i:t.dminhtration of thiopentone (0 hr). 
Showing low vol tage-higb frequenc.r pattern. 

B • A.fter thiopentone given •to-effect' and animd breathing 
11.ponh.neouBly. Showing typica.l co111ple:1:. YO.Ve form (courtin'a level-3) 

C • Tracing obtdned during la.ter »ta.ge of notilatocy failure, 
induced by additional a.d.minietration of tbiopentone. 
Showing complete ehctrico.l silence (Courtin'ii leyel-'r} 

D • Tra.cing obt11.ined 95 • after prethcalllide admii:J.htri:t.tion. 
Showing rea\l.IQption of elect.rice.! act.ivH-7-·(courtin'• level-4) 

E .. A 1.5 111in tracing •hodng hlgh l'Oltag-bigb l.re-que-ncy patt•rn• 
8 



11 
'ltlble V1 1he ett'eots ot prethoamide @ 9 mg/ltg i.v. following 

failure in butte.lo calves (Group~V). 
thiopentone sodium induo~d ventilatory 

parameter O hour 'Ihiorien tone administrat!on~Minutes after 12rethcamide adJainist:ra tic 
(units) ,, 5 15 

I 
45 l~~t:~ ~ ~~~~Qr!!~~~; 30 ,, 

anaes-

~' f I 
n 

11 thesia 

I D=5 n=6 n=5 n=5 1~=6 n=6 n=5 

aeart ie.te 48.4 54.7 64.3 12,tf' 57.oY 73.0a 64.9 
(per min) (4.6'!) (2.09) (2.74) (7.26) (2.75) CB.26) (5.91) 

Mean a rteria 1 17.44 16.06 G.eeb 15.66 12.88
8 

14.748 
16.99 

preasure (kPa) C0.615) (0.718) (0.992} (0.692) (0.923) (0.726) (l.066) 

systolic pressure 19.66 17.16 s.sab 18.66 is.ea• 17.65 18.36 
Cid'•) (0.636) (0.676) (l.342) (1.292) (0.574) (0.561) (1.187) 

018 stolio pressure 16.33 13.99 s.eeb 14.16 11.aab 13.3:f 14.88 
(Id'•) (0.439) (1.021) (0.993) (0.826) (0.722) (0.936) (0.991) 

centxe.l venous pressure 1.29 2.1oa a.1eeb 1.9f'Y o.5408 z I.MY 
(Id'•) (0.119) (0.275) co.46a) (0.190) (0.119) (0.230) 

Respi:ra tory ~ te 9.4 11.6 o.oo 16.7z 23.tf'• 21.s 
(per min) (1.54) (2.49) co.ooJ (2.24) (3.66) (4.02) 

Minute volume• 9.02 o.oo 13e57z 15.B9az 18.508. 
Cl/min l (l.375) co.oo) (2.900) (2.099) (3,121) 

Arterial carbon dioxide 5.47 s.oe 7.94b 6.44z s.3sz 
tension Ck.Pa) (0.294) (0.384) (0.179) (0.394) (0.461) 

Arteria 1 oxygen tension 10.10 1.sob 4.96b 8.3cf'Y B.44ay 
(kP•) (0.220) (0.292) (0.455) (0.653) (0.578) 

Venous oxygen teneion 4.BB 4."7 2.86b 4.43'1 4.13y 
(kPa) (D.181) C0.397) (0.301) (0.328) (0.25B) 

Rea ta.1 temp era tu re 37.9 37.7 37.6 36.7 37.o 
(OC) (0.49) (0.54) (Oe57) (0.26) (0.22) 

Blood glucose 4.61 s.01 s.12a 5.?r! 4.4oY 
( mmoljl) C0.133) C0.241) (0.116) (0.306) (0.143) 

ira emo glo bin 116.7 na.7 115.7 llB.3 110.0 
(g/l) (7."7) (4.BO) (5.39) (7.43) (7.28) 

Plasma total prote1ne 67.00 65.60 65.30 55.10 66.SQ 
(g/l) 0.64) (0.96) (1.11) (1.53) (0.95) 

Plasma crea.tinine 195 l8B 201 197 ]89 
(A mol/l) (8.8) (11.1) (6.6) (6.B) (4.5) 

ll';leurea in paranth9ses indicate sU!.ndard error or the mean. n =Number ot animals. 

a = p < o.os; b = p < 0.01 -Compared with 0 hour value. 

z = p < Oe06J z = p < 0.01 .. compared with iaduced ventilatory failure value obtained before 
adminil!!ltra tion of prethoamide. 

l!Minute volume value• aomparad vi th w.lue at 10 111.1.n after ano.estbeai.a. 

I 
I 

n=6 

ss.1Y 
(4.30) 

16.~ 
(0.612) 

18.44 
(0.694) 

15.33 
(0.577) 

1.411' 
ca.12a> 
22.?"• 
(3.20) 

14.Mz 
(2.801) 

s.3lz 
(0.358) 

8.6tf'Y 
(0.610) 

4.96Y 
(0.333) 

37.0 
(0.23) 

4e46y 
C0.164) 

119.l 
(9.16) 

65.9(1 
(l.92) 

1B7 
(4.7) 
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• 
1nble VI1 The et'fects ot niketham1de @ 95.4Tll mg/leg 1.v. follo..,,ing thiopentone sodium induced 

'9entilatory failure in buffalo O!!-l'les (Group-VI). 

parameter 0 hour 
(uni ts) 

n==6 

He&rt re.ta 46.l 63.B 50.4 02.1 65.B 49.91' 51.431' 54,16" 55,oY 
(per llin) (5,25) (4,55) (6.64) (7.44) (7,08) (2,66) (4,95) (4.30) (3,81) 

Mean arterial 11.22 15.99 s.22b 16.99 17.50 15.44 l4.3Bay 14.44ay 14.9416. 
presaura (kPa) (0.439) (0,460) co.s21) (0.713) (0,474) (0,909) (0,592) co.s2a) (0,760) 

sys tolio pressure 18.99 17.66 1.99b 18.99 19.83 17.33 16.494 16.66
8 

17.49 
(l<Pa) (0,439) (0.459) co.sos) (0.769) CD.299) (0,832) (0,565) (0.414) (0,565) 

Dias to lie pressure 16.33 16.16 6,33b 15.99 16.33 14.50 13.33e. 13.33
8 13.668. 

(l<Pa) (D.439) (0,286) CD.650) (Oe754) (O,S60) (D.708) (0,699) (O,B26) (0,72B) 

central "1enous 1.13 1.86
8 a.s18 0el;ll6z 1.25Y 1.451 1.271' i.21Y 

pre88ure (kP&) (D.197) (0.103) (0,443) (0,273) (0,24B) (0.:'!34) (0,3Bl) (o.376) 

RHpira tory rate 1s.2 ls.a o.oo 18.?z 1s.o= la.21 l3.7z 13.0z 
(per m1.n) (l.3B) (2,40) (0,00) (3.30) (2.66) (l,91) (2,36) (l.96) 

Minute volume• s.e2 o.oo 12.676 % 10.23• B.43z 8.63• 9.33Z 
(l/•1n) (0,483) co.oo) (l.291) (2,4BO) (l.367) Cl.117) (2.053) 

.Arterial -carbon 5.32 6.5Bb a.2ob s.ssa,. s.s17 s.53• 5.40z 5.341 
dioxide tension (l<Pa) co.001) (0,397) co.sea) (0,373) (0.341) (0.192) (0.273) (0,364) 

t~:1:1 ,;?,en 9.35 7.24a 4.llb B.59Z B.C6z s.osz s,49z a.so" 
(0,319) (0.445) (0,356) (0.445) (0.447) (0,5B2) (0,460) (0,542) 

~:~~n °(U:) 4.74 3,7rf 2.1sb 4.06z . 4.317 3,99" 3.71a:f a.s07 
co.133) (0,382) (0.367) (0,317) (0,386) (0,611) co.32?) C0.343) 

Rectal temperature as.a as.a 37.e 37 ,5 37.5 37,4 37.4 37.4 
coc~ (0,79) (0,79) (O,BO) (O,B2) (0,79) co.76) (0.77) (0.73) 

Blood glucose 4.02 s.2oa 6.13
8 

5,32" 4.61 4.34 4.19 3.ss7 
(mmoljl) (0,201) (0,355) (0.364) (0,407) {0.353) (0,434) (0,442) -(0,36B) 

Haemoglobin 102,6 101.s 101.3 107.o 101.s 96,7 100.0 loo.s 
(g/l) (7,9B) (9,25) (6,40) {B.30) (7.55) (B.17) (6,59) (B,74) 

Plasma total 78.30 77.50 74.50 76.oo 75.30 74.00 75.20 74.20 
proteins (g/l) (2.78) (l.~l) (l.95) (l.16} (1.54) (2.41) (l.43) (2.19) 

Plasma ores. tinine l4B 152 163 159 161 170 172 171 
(R mol/l) (14,6) (ll,l) (B,9) (13.7) (12,6) (26,6) (17,5) (19,8) 

Figures in parentheses indioate s"bindilrd error of' the mean, n = Number of' aniira.ls, 

a = p < 0.05J b= p < 0,01 - Compared vith O hour value. 

J' = p < o.os, zz: p < o,Ol - compared vith induced venti].atory f'ailure value obtained bef'ore 
adminiatre. ti.on of' niketha.mide. 

•Minute volume values compared with value at 10 minute after anaesthesia, 
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Fig. 11. EEG wave patterns after mephentermine and prethcamide administration 

in e. buffalo calf with thiopentone induced circulatory insufficiency 
and ventilatory failure. 

A .. Tracing obtained before administration of thiopentone (0 hr). 
Sbowi~g. low voltage-high frequency pa.ttern. 

B,,. After thiopentone gi\·en 'to-effect' i.e. routine anaesthesia.. 
Showing typical complex wave form (Courtin's level-3). 

C ,,. Tracing obtained 10 min after mephentennine and prethcamide 
administ.ration. Animal WAS calm and not flapping its ea.rs. 
See typical complex vave form, compare with tra.oing-B. 

D .. Tracing obta.ined 5 min later when unprovoked ear flapping 
started. See high vol ta.ge-high frequency pattern, campa.re 
d th tro.cing-A, 

= 



.. 
_.,, • aoU...1'1• bnerNla1GD (p~06) u I Ida •f\er 

Mlld.atauaUaa of••• dnlp. llftllW CYP •• deona• .. 

<Pto.ou, aa• *' a m •a• Tl 11111 utenal alP •• ..-

J9wer <P.!0.0I) ... 9ae 0 lar •l•• (11lbl•Yll )e 

Af\er ._ ...... aad phtbe&aida •llllUS.ua\1GD 

.. , •Jor • .....,._. •• aotl o1a •ne&. C..U Roell3Kll03 11114 

II.dqne AT·ldalelr, .,,._I I • •l'lier dlu'iar 91NV1- '817 

ill•ftleimq aa4 •• •11ol1.8M4 11J lleplam•am1a• 
•4'da1•uatl.oa. Pri91)' ~ ................. arm,.... 

•r111r ..., -..t1W11 van•'-•" .. tncpiaaUr. 

Jllap1• '917 • '9 •n4 Illa•\• •olm• ,..,.111•4 bipar 

<1.(0.0I) -..0 tbeilr ,.., ...... 11&H 'f&l••, af\v 

•tplMDkmill• aatl pretbeamde •dlllDSauaU.oa. :ai.-.. 4 

.. ,.. cUez14e tc•:loa 1a •• •neral bloed ••• radlleetl 

~*\11 <Pto.oa> 11111 Ida ••• •• •rtuUl OSJ'gtll 
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., 
'l'&ble vn. :!op::~: !0 a~~::P~~:~~~ir~u~t,~r~.,~~~i~~=~i=!~e v!t ~f{:~o;; ~ta f~~~w ~hF) 

1n buffalo oe.hH (Group VU). 

Pa.re.meter 0 hour 
(unite) istra t 

••6 

a.art rat. 46.4 68.6 6e.e* 131.eb• ae.4a7 79.e•1 79.oa'T 76.if'Y ea.o• 
(per min) (<.3l) (6.21) (2,68) (8.lB) <•.••l (7.81) C?.OO) (l!.05) (6 .32) 

MelLl'.I arterial 10.83 1a.ee 5,94b 20 ....... l7.33z 16 .49• 16.66. 14.88&' 14.44a:; 
prH•Ure (kPa ) (0.4Pl) (0.878) (0,904) (0 .683) ( 0 ,•4•) (0,074) (0.728) (0,629) (0.392) 

Systolic preeeure 18.49 15,968 1,49b 'z.z.83~z 19,66 11 l8,16i l?.33" i~;~~) ~~;~'~ (i<P•) (0.66?) (0,430) (0.85B)· (0·674) (0.432) co.e:o1> (C,03!) 

{):U1atolie arterial 14.49 12,99 5,1eli
1 

, le.eel>& 16,16z 15.66~ 14,66" }3,99.Z 13,49.Z 
pressure (kPa) (0.601) (0.333) (O,Sfi) (0.549) (D,531) (0,586 ) ( 0.594) (0 ,440 ) ( 0 ,319) 

ceat~l ve.noua l.08 2.e1 3,31b 0,39az. 0,58z o.s11 0,53z o.11z o.1a•" 
preesQre (\th) (0.19?) (0,119) (0,324 ) (0.124) (0,27?) (0,216 ) (0,368) (0,234) (0,229) 

R9.eip1l'6 tory Jtl t& l6.0 15,3 , o.o 31.o•t 22e9&.Z 2a.saz 29.i;"• 2e.a•z 30.0az 
(per trla) (l,41) (2,36) (0.00) (4.?6) l2,3l) [3,?5) (2 .96) (3.11) (4.40) 

Minute '\lolume • 5.97 o.oo l4.30az l2.24az 12 .31' 1 13.1982 la.or!'• J4,.4a•z 
Cl/ min) (1.584) (O.OO) (l,344) (l.154) Cl.142) {2.010) Cl.948) (l,606) 

Arter1a l . aa rbon 4,95 6,06 a.cob ?.Oaa 6,3{'• 5.917 a.101! 5.os'1 s.027 
di oxide tension (kl'&) (0.120) (0.669) (0,681) (0.441) (0,332) ( 0 , 394) (0.133) co.203) (0.232 ) 

~~~:r!~ l (~:'en 9.99 7,47b s.oeb B.817 s.?aay e.alay a.24'"• 8el9ay e.3eY 
(0.262 ) ( 0,371) (0,648) (0.501) (0,421) (0.640) ( 0 ,594) (0,661) ( Oo?Bl) 

~=~~:a 0(U:) 6 .al 4.66 :a.eab 6e04z 6.0lz 4.39Z 4e39z 4.36z 4.332 
(0.191) (0,423) (0.037) (0,127) (0.0B9) (0.161) (Q.161) (0.199) (0,195) 

Reota.l t empel1l t~re 37.4 ""·" 36,9 36 ,? 36 .6 36 ,8 37.o 37.l 
("C) . (0.64) (0.66) {0,62) (0.70) (0,69) C0.59) (0.47) (0.50) 

Blood glucon 4.90 6,r:ti' 6el96 ?,3:!' 6,?5' 5.68 6.36 4.917 
(mmol/l) co.222) (0. 287) (0.332) (0,478) (0,419) (0.333) (0,418) (0.337) 

B:aemoglobin 101.a 98.6 97.3 101.3 101.0 98.6 95.7 98.3 
(g/l) (10.68) (B.67) (9,12) (9,13) (lO.ll J (9.03) (9.94) (10.93) 

Plasma total 74.00 73.30 70.30 72.30 74.30 74.20 74.00 73.9") 
pro teine (g/l) ( 2 ,00) (0.68) ( 2,18) (2.01) (l,16) (l,52) (2.16) (1.ceJ 

P11l ea8. · or ea tin in e 203 209 221 253 218 235 239 200 
(JJ. mol/l ) (22 .3) (26,2) (36.7) (19,3) (12,4) (15.6) cs.a} (llo6) 

Yigur-.s in parentheses ll2dioate etandard error ot the me&a. n '"' Number of &ai~ le . 
a. = p < o.oc, b = p " < 0.01 .. co111par•d with O hour ...a1u •• 

y"'., < 0.06. z "' p < 0.01 .. eompa.red. v1th induced. airoul.atory it:lsuttloieaoy and v• ntil.atory te.ilure 
(Cl\111') "Value obta.1ned before- ad.m.tnbtrat1oa or mephentermine and 
prethoam.id.e . 

"'41nute "Volume values compared vi th value at lO min attel' anaest.heeia. 
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•• 
'ltlbleVllI1 ~lo:~~~ ~~d~~~et,~:~~~1~lr~~if t1!f~:~ft~~fe~~~e:am!~~tri!~~; ~fi~r!·(cJ~t1king 

but ta lo calves (Group-V IU). 

Pare.meter O hour Minutma tter disconnectln g 
(uni ts) drip 

n=5 n=4 ... n=4 

He!irt JS te 44.8 48.B 61.3 76.Bby 48.6 48,5 55,2
8 57,la 66.7 

{per min) (1.29) (2,22) (3.92) (6,69) (2.30) (1,52) (2.46) (4.43) (7.10) 

Mean arterial 16,49 14,78 5,72b 16 ,62z 14,22z l4.l5z 11,?Bbz 10,Blbz 11,?Bbz 

pressure (kPa) (0.434) (0,572) (0.4~0) (0,647) (0.742) (0.936) (0,323) (0,445) (0.769) 

Systolic pressure 18,83 16.67" 8.67b 17,99z 16,998.Z 16.7fl" 13,66bz 12,44bz l2,65bz 
(kPa) (0,420) (0.676) (0.644) (0,677) co.BOO) (0,999) (0.326) {0,469) (0.769) 

Diastolic pressure 15,33 13,83 4,93tl 16,?Bz 13,33z 13,33z 10,89bz g,gggbZ lo.sebz 
(kP•) (0.416) (0,667) (0,272) (0,881) (O.B67) (0,909) (0.609) (0.162) (0.732) 

central venous 1,41 2,10 3.02" l,lBZ },79Z l,eeY },57Z l,OBZ 1,07z 
preBsure (kPa) (0,227) (0,267) (0.303) (0.199) (0.236) (0.237) (0.176) (0.206) (0.240} 

Resp:1.ratory re.te e.5 12.B o.oo 16 .3az 11.3z 12.7z 14.36 z 16.08 z 16.7'" 
(per min) (0.86) (3.45) co.oo> (2.64) (2,5B) (1,26) (1.83} (l,Ol) (0.26) 

M ~~,. vo;rar 
4.60 o.oo 9.41az 5.33z S.41z s.77z 1.2ez 7.67z 

(0.797) (O.OO) (1.345) (0.832) (0.232) (0.828) (0.878) (0.763) 

A rteria 1 oa rbon 4.94 6.49 9.85b e.74'7 6.3411 6.46z 6.2lz 4.6Bi: 4.8611 

dioxide tecsion (kP•) {0.261) (0.35B) (0.480) (O,e92) (0,479) (0.525) (0.224) (0,172) (0,19B) 

t~:f!: l {~!~en 10.69 a.off 4.10b B,37"7 9.-46z 9.0'7z 9.lOZ e.ooz 0.1sz 
(0.365) (0,464) (0.479) {0.688) (0.049) (0,677) (0.703) (0,67B) (0.671) 

~=~~~~n °(U!) 6.16 s.ss8 2.63b 4.l3a 6.67z 5.23z 4.93Z 4.B6z 4.63z 
(D.196) (0.360) (0.037) (0.446) (0.371) (0.282) (0.079) (0,0?B) co.212> 

~B~f 1 temperature 37.l 37.0 37.0 37,2 37.3 37,0 37.0 37.0 
CD.30) (0,32) {0.30) (0.46) (0.49) (0.39) (0,39) (0.48} 

Blood gluoose a.eo 4.50 4.48
8 s.13bY s.136 '1 5,52"7 4,erf 4.BB 

(mmol/l) (0.166) (0.168) (0.140) (0,139) C0,192) (0.27B) (0.423) CD.468) 

Haemoglobin 115.7 114.6 116,0 113.0 110.1 109.6 111.6 109.6 
(g/l) (4.02) (5.57) (5,Bll (3.06) ca.01 > (3.93) (6.49) (6.95) 

PlBsma to"'l 78.30 78.30 12.10 12.00 ?5.00 72.20 75.70 76.20 
proteins (g/l) (l.26) (0,25) (3.21) (3,00) (1,42) (3.91) (2.00) (l,26) 

Plaema oreo.tinine 170 194 162 1B5 176 212 175 lB5 
(Jl mol/l) (10.7) (43.6) (25.9) (32.7) (17,7) (26.9) (lB,6) CB.B) 

Figurea in parentheses 1ndioate standard. error ot the mean. n = Number ot: animala. 

a = p < o.os 1 b = p < 0.01 - Compared with ? hour value. 

y = p < 0.061 z = p < 0.01 - Compared with "ibduoed. oirou1atory 1nauf'tio1aooy and untilatory !'ailure 
(CIVP) values obtained before starting norepinephrlne drip and niketbs.mide 
adminie tre. tion. 

~nute volume valuee compared with value at 10 min after anaesthesia. 
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f'yatento, d•tll.Uecl tmutcptl.on• oonoe111tnr tL• etteota 

ot '"'r1ot111 •lUP" tilolli!lletic drug•, analeptl• and cort1-

ooaw:iottle ill blJtfo.loM an tcrw and moat of t.t.e re;>oru 

avaUable llre on otl<er apeo198e :ll.ereton, obaen&t:l.oria 

of our pree91t aper1meote are cll.aouased vtt&& t.i.eae 11'1&.U.able 

reporu, bovever1 att.e<>pt. baa be111 ;~cla to bke neeeeeary 

preoaution• Vbile ntl'l>;>ola t1n1 reeult• f~111 ott.er ·~•ate•• 

'!he at\ldy ood•r conaldeJW> tion, 111&• -:lone on 40 buffalo 

at<lvea, d1v1<1.S in a!.gnt 1rou;ia of t1ve animl• .. ci:.. 1.fkr 

a.tabliaidac ti.e bllae 1.lne valuea (0 .br) for dl.ttere-it 

pe.ramat"n in nll Olllvaa, tLiopentone vna 1t~en ·~-eff110t 1 

ll'od obaena t1ons were made. 'llleee obeerv"' tio:ia 1n all tt.e 

gniupe ere dl.eouHed under O:'la beade 1he onisla l.n els 

esper1mfll tal 1rnupa (I, rr, rn, rv, v U a VIII) r.oet,·ed 

add1 tJ.onul do•• of tW.op41Jtone llO :lnduoe o1 reu1-lxiry 

1nauff1fi.loncy. '"'1eretia1 1roup.I anJ.111&19 (orntrol) Voi'e 

not aiv«i llllJ ot.l.er drug, Sile ao1.-1a of oti'ler five 1rou;ia 

reaetved vartoua druga/d:ruc <l()llbin& t1ona et tr.er to """ne 

the v.nt11Dtoey t&Uare and/or to •upport tne airau:ii. tory 

1neatt1cienay0 obllervauona 111<de before a"'11Dl.atit>t1oa 

of i>ny d:ru1, or durt.01 airoulJI '°11' 1nauft1oll!ll'lcJ iu 10ueee 

group• a re dl.eaueaed It> ,.tiler under a HpL 19 te lleadiag. In 

roitnioi: two poapa (\' .to VI) tbiopl!ll tone we tur,her 

adll:lblaterod unt.1.1 ventil1-lb1·1 failure ooeurNde ObBH"\'E>tlona 

•4• du:r1n& nnt11a1oey taUure a11d befol'CI admin1•uat1on ot 
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ana1.,u .. are ai.o dl•aa• .. d aepa•te17• UfHU of d.rac•, 

adldaahred \o •11ppor' oirw~t.ioa and,lor 'tentllltUoll are 

41•ouH .. "118 IA t.11 tor •ob 4n11 or ooabina Uon. ':bUll 

olNlonatl.on• of th• pn•on' •tally are di•GUHocl 1111der 

tollow 1111 liead1n1• 1 

l• 'Ih1opon1ione JI.Un •11>.effeo''• (Oroupa. I 111 Vlil,n•40) 

1. 2h1openi1Da• induo •4 oirou~ to ry 1aauft1o1mo7 aad 
_,ro1. (O:n111p._ r, u, u.t, n, VII a: vnx. n•ltO) 

3e 1b1open 11Dne 1Dl111Hd "°" tt:i.11o 17 tai111re. (Oro11;>a- V 
A YI1 D•lO) 

•• MIPl;sitelllin• 1n 01roulato17 1anft1o1«107.(Qroup.tJ) 

a. lforop1Dephrtn• la otrcula tol'7 1n.aff1cisio7. 
(Orollp III) 

8 • 0-1.ut tbe.800 • .1a o 111118:i. 1D J'1 1aouft.i.e1 ea07. 
(OJ.Hp .N) 

?e PreUi.oa11ide 1a untl.llltor1 fllilllr•• (Oroui>-V) 

a. t1UtoVlll•14e ia unu.:i. to1'7 ~ilure. (Omup-VI) 

•• Mepbtn temine and p reu.ai.m14o in o1 roulll 1iory 
1n8uttio1ci07 1r1. th 'Mii U3- tior1 ~11uro. (Oroup.'li II) 

10. ~orep1n~bl'1D• at1d a11te'-ba111do 111 oiroullL tiorr 
1a.atfio1.no7 vi th 'font1111. tor,. tailurll. (Oro11p.V I II) 

ODUidOl'llble vortt .baa 'D.., doae vilii thioptn tone 

ana•th•!lo 1a 'llllff6'lo••• It.a Ha •lone •ad 1a -b1aa U.on 

wi tb ..., r1ou proana .. tt.eUo modioa \ion• 18 nportod 

(Miiallbur .U tl•t l1180t Sin._ 1l U•t 111801 :Up.a 1l !l•t 
l1183t PoelliD aad 11••• 111Bll1 Pemhin tl !l•t l98')e 

'Ddopen1xla• 18 mown tilt plQduoe 10001&1 •aa•tbe•iO 

bJ Hpproeltion of ••Hadill1 ret1eu1Por •eth•tiac aJBt• 111 



tbe llrau. •na•tneUo :reepon11• obHned in the pl'Meo& 

ehllr <a• pa1• 26 > are -upou• to tll1'l.1er nporta 

(?abia an4 :a .. -, 11186). Ill our aperin1111ta, ODunin '• 

lftel.ll ill imo waa a oonaia tci t r ... 1.11re dud.nc Uliopea tone 

•aa•tiwt•ia• .llJloat a11i11ar ,,..,. paUema ba•• beta reoorded 

1D •4111' buftalo .. •n&•tbet.iae4 •1th \11.iopen tea• •n4 

ua4erp1n1 •Jor aur1•l'J' (li'•utn and !'f1pra, 1986)• thia 

-1f1J'lla aaaotati.on of ~ea• Bl!O pattern• with au1taal 

an&•tbeaia• hfft11'11, Fl'll11k .U U• (1984) mu 4•or1~ 
oorrelll ti.on lle• .. n tree t.hiopen ton• con om ua tiona and mean 

BIO .. ,11 tu••• 'lhe7 round '**'• low aapl1tu4e-hf.p 

treqHDOJ pat.lam (Ilea dl.7tha) waa n•&llthel.7 oorrelated.1 

wl:lile 111.p ••plitude.lo• trac;usiar pattern (delta ztl7tbll) 

vu poai ti<relJ' mrrell&ted Vi th 101 of fre-. thiop911tone 

oonotn tie. ti.on 1D blood. 

AllOlll oardio'taaculll r p&ZW.ll!etan, tile major -1• waa 

aa 1.Goree•• Ja oen tzal •111ou. pnaaare after tti.iopeo tone 

adm:lll1atratioll. 'lb1a oou14 be due to pod"-•• pr.eure 

•mtlllltioll &rid or mJQOll>rda.1 depr-ion due to tAiop•'nn• 

1taelt. cal•• of croupa-I, I.It III " n ••r• •tnt1:i..ted 

With poaitlwe preaaura. Tbe forel.bl• apanaion of the 

1•1• 411rtn1 poai tive pna•r• v.i t.11- t1on llilh' ooapr .. 

Ula heart AQd 1raat 'feina and the aardf.•e output •7 aufhr 

(Pr1oe .tl U•t 111&2>. Inaraaaed ••n •ll'll&y preaaure •Uh 

•ppJO:si.- '91)' hl in•pira tor)' at1d spJ.ia torr iu Uo deor-.aea 



the 'lcaou retul'll to th• ll•n (Morpn Sl U.t 11166) and 

re4110• pullloaarr blood tlo• Vi th eoao•iUtnt taerea•• 1n 

p11111oo& rr preeaare and reai• tance, durin1 poet ti.ye iMpira tol'J' 

p.a.a .. (Edlfarclll9 lHl)e A •11'ed riH 1n C\'P &f\er 1bo a•ri 

of poai ti'I• pr•Hre nn t1Jlt. ttoa, a11booQU9l t to tbioptn '°11• 

•daiaiatzatil.on .tad boon reported in •duU buffalo .. (l'Mh1n 

SS !let 1986 >. Spent.ao-11 broa th1n1 oalu•, •ftor 

\biopcatoae •dlliniaU.tioa fl'Oll other tour ll'OllP• (io•• v, 

YI9 VII It VIII) •lao a.d el.-tod C\'Pe Dooreaaecl eftio1.io1 

of tbo Ilea n to P•P out lb• blood bioust;t bf 1na tor nine 

wuld 1noroaao r;IP irreepootl'IO of untli..11>17 •••• 

Bal'bituza tM baaioall1 tmd to dapreH •Jl)O&.rdium 11a4 

parUillJ illAibit ,.a1Uooia t.zaa .. taaion lea41.n1 tlD 

hJPot.ooaioa. Da ao iotaat. aai•l, rolati'vol1 unatfeated. 

baionooptlDr 11o4Utod 1'98pooo .. operate for -P•Matlon 

· aad -a a,.p& ftlo&dreaal ou *1:111 t aooo.rd1n111. &Uber tt.oro 

ta aentlBl~ indueod 1naroa•• 1D to1J\l par1pbe1&l 'l&a0111'or 

reeiatiaooo o-to11oorid1111 ta.a •n1Uonia 1.nhibitioa •nd/or 

ioena•• 1D boa rt. za t.e. 'lbol.r degree of acaponaa tioa deaid• 

the •-ciraa•to ••• of the •Di .. l d11rtn1 barbit:u•to 

•a&•tll .. ta. 

A peniaal of our 4'. • renal till. t, Vb.m tb!opcatooe 

1a adllilltat.orod in roODnClded don• or 11'1111 •to-etfoot•, 

there ia a tS1denq ill bear11 rato to tooroaao and a teadmor 

ill IUP to claoroaao. J:iolloffr, the •luea rmaio vi tb1n the 

aoi-.1 11111 '5. It. •• booa ..,tia•i•od in the prooodia1 
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,.ia1afb. bt 1ih• a-4,aallio oau11• vn14 4ep•4 on 

a belanoe bnw .. n pballllloolo&i-•11 •otiou of ttie tlb1.opent.oae 

an4 1ihe llJ'llP"Uloa4nnal reepooa1"'1ea• of ill• no1p1ent. 

'DI.all, Oii• need. not attaoi:I •oil ol1Dioa1 eigllit1oanoe to the 

••'1one4 otaa1• 111 JlII, MAP an4 CVP. Sllould the do•• 
of ~opentone be 1noreue4 oon•idel9bl1, •11•• Uon of 

tbee• ahan1• 111:1uld ~ooperdlee the hoa-W.•i• of ba-d:J!lll•iOOe 

In eae llD1•1 ll.depee A.\'..blook 4 .. e1ope4 after 

9:11.opentione •dlll1111atiatioa and 1o •uss-U.H of pa~llJIDp8thet1e 

oU.JAt1.a of \De a10aar41al oonductl.o.n •JBUae 'lhHe '1P• 

of AT-block llo ocnr nol'llll11J 1D hea111111 ct.Ule and wore 

abo Olloened 1D \be preetn t Ot1141e 

'.lbe p.U.~ T-va'Ve •n4 !!T-oopent CllJli.n1• ao •eon 

froqUOD'111D our •'1141, •re lbe -e•t '1pe of ECO 

o!IUl&N olloenell dll.r1n1 adatni•ta t1oo of 'V•riouo &na•tbetico 

ill 41tte.reofl opeoi .. and ha• 'llHD erplained 'llJ Peo!WI .OU• 
(1186). St-eepen\ and t-•••e ~r•ent \he repolariaaUon 

of ••flriol•, durf.01 V.lliab 9041• ion enux tak .. pl.lee 

aetl.••11• Thia •oU•• IHOblDiA of !la+ ..x• ,_, 1inol•• 

•••bolio •one and the •ofllon of A'IPH•J and 1• aore re&dilJ 

aft•fled "1 •Uere4 elooflrolJ'• oonoentlflt1o11• and 0:11111111 

\tne1on in tho llJl)tardi•• BeaauH of \hiot ti.lo 1'9po~riaafl1on 

,..,_ of t.lle aoUon pohats.1 of llJOC!Ar41• 1• 1111oi:I aore 

na4111 •ltorod "1 eHn -11 .i.ns- 1D ~rdi&l intoli.or 

a.U• vbUo 4epolArtoat1on part (P-••• and Q1IS oompla) 

•blob in'Vol•• paeabo U&neporfl r-ine rel& ti'Vol1 -lter-4. 



,, 
ci.n1• 1a blood ••• vere preCU.otabl.. ID epotan-•l:r 

bnt.Uiln1 •b• •114 hyp-;>nl.& ao4 hJ'POX•Ja vaa pr•m\, 

ol»'fioual:r 4•e to Nepizatorr 4epruaant aotioa of the 

thiopm tone. 

Ill our esped.11mte vh• an •dditAoaal aaount (147~ of 

tbiopmtioae wae &da1D1e'9red 1a alr9dy •na•tbet1•e4 •1"•, 
tben vaa a urtto4 nd.uot:l.on (by e.-) 1n arterial preaeure. 

'.!hie 1Gd1aa '° tOi t; a'bout a.a ti••• tbe aol'lllll dDee of 

tbiopeatoae 111:1014 OlillH a1rcullltor:r 1noutf1a1enq 111 buft•lo 

oal"•• 

Ciroullltor:r illauftiaiencf •• a1:11<zaoter1H4 bf •rlre4 

hJPOteD•iont _,late auppreaeioa of eleetrilll'l •eU'91'1 1n 

!.EG eri4 pap1111lr:r llal•tlltlone Siail.&r aicn• tia'fe been 

ei.o reported bJ w.riom vortton 111 ota.er epeoiee (PaUeb 

aa4 Gordon, 1111171 Cllllir, 111771 Qilrof U !I.}., 1980, JOH 

and a.re-ck, ltsl>. 

1Ueotro111cepba1o1re.me wore tla t a11d elac\riaal •Obi \7 

acartod onlJ •fter tbere '1111• a aoneiderable ri•• iD the 

ari.n.a1 pneaure. HN11n .U !l• (1986) reporW oomplete 

aup11r•llion of oorUoal •oth 1 t>' followed bJ •edul1- r:r 

p&JSlf81• 4ue to •o•ai"• depreellion bf eodim p«1tobarb1toae 

in dol•• DI a more re111a\ atudy 'Dl9•• .11 !l• (101115) lla'fe 

found tba t 4Hrealli111 MAP 1a poeU1u11 aorni. tad vun 

EEO 'fOlt&I•• An 1eoelooV1o EID and hnotmaion after 

p•toball:tlitDne in itop •• ae.oaiated vHh •boa\ 42-C dooreaee 



in oerebzal blood tlo• aad •ic doon&•• in "robral •••bolio 

Jfl te for o:q1oa (tartert)' .d !,J., 1978). 'fh1op111 tone an4 

SJlasiD• •h• 11-.m 1n cliaiOlll doe• ma.tntain• tA• basin 

OllJ'lell GU'110\l.on in oatU• (Pellbin .I! !let ltsa, Siap .ll !l•t 
18811). Intl'inolo autorepla tol')' meobaniam• maintaiJI oenbl!lll 

blood tlo• irnepeoU'fe of oi.n1u to aoae •t.•t in qot.mie 

arierial prenur•• Si.Doe t.be MAP vu 6.48!,0.811 ll:Pa (40.~l.fll 

1111111) in Ule pqe111t aperlamtll U appea1'8 b\ Vie auto­

n19lato17 ••obanilrme Would aot h11.n oporatecl. Beeawe, 

•IMD the pftenH would 0>11 beloV s lcPa ceo lllliis> or •hen 

oardiao output tall• below 3 l/ldn 1D -, the cerebral 

oiroult.Uon u .. 1r beoolt .. imlutthi•t (Bell .ll il•t 1980). 

llc>NO"fer, deep anautbffia vi Ui b&rb1 tUl'l< i.. U11elf would 

redllOO Hrebral blood tlo• (MoDoV•ll, 1980). 1he obH"od 

•leot.l'iaal a1leric• in our Gperillen ta clv:d.nr oi rauia 11DI')' 

1uuft'io1111q tau• appe1oro tlo 'b• aatnlJ' due to tb• deorea•ed 

oereba 1 blood. floV • 

Jln0t91•1on •• aoaooia \ed •1th a •114 incn·••• in h- r\ 

ate and •l'll:e4 inorea•• 111 CVPe <Jlrd.1.ao 011\put. and "tenoue 

re0m are 1Dotrtoab11' 1ateJ'l\8peodmt. c.itial "f•o• 

Pr•nre iadiea te •b111'1' of th• hear\ to pap tb• -.111011• 

nt.lll'lle 'lbio;>en1Dn• oau• deer..•• iD ltle oal'lli!lo output 

11>acl •\rok• "tOl•• 1n buftt.lo• CSobU .J.! !let 1182) • 'lb.u• 

1n the p1'M1Dt •t.ud7 tbiopentane O"terdooalO 1nduoe4 a 

pmtomul m:rooal'di.•1 dopr.o•l.on 1>04 oonHq\11111t.lJ' oiroul.n tol')' 

in•11ftio.ien01. f'llch an e:spl"Da ts.on •1re"• •1th ~t of 



.,, 
Pl'ioe (1"1)e •ro•taU.c refln• .._ald IP..e opeaW 111 

nQOlllee 1le bnot.ia1oa. n &ppean U.t eudl reno• wen 

e1 ttler •1-U.bed dae te •••• of tbioptntone or h7P0teneion 

.. ._ 10V to •lio1' •a:r reepon••• In dos and eat a.33 

llPa (40 mile) 1e llelo• tAr-11old of th• •Jori '1 of b&io­

neepton (aaitb &.ad ~•11n, 11177). 

Ill •al•• of ll'ODP9• VII ao4 YIII tAe &eeollp<,D1e4 

Jlno••'- aad .l:l;rpera&pata 414 llOt .UcU c.1:1-.reoepwr 

r•pea•e tlD elft&W tile arterial pranr•• It ie well 1mo11a, 

t.19t 4eep bait>Uaie.w &na•Vleeta •111 •tloliell. tb• blood 

pree•an d.ee iD ruponae '° 111do1coae oarboa-diollicle 

(Paa4ee &114 VJU t, 1117• >. li;rpo:naia and hr.>-PD1A in 

euct& al.:rometllnc• woa14 aooUl.llute to ~. direct depreeaion 

of •101111 l'di•• 
1: .. pSnr 1D •.tell it.e •bo-1• fl<ota, lll-4•rre• AV-blottll 

ollee"ed ia oa• anial 1'Du14 be dae to ibe direet ettect 

of ttliopen1-le, i-ner, the poeeibilit.r of para.eJlllll'tlieU.o 

etiall~tloa of tA• aall'lliae -daotioa 1179ttm lllkllnot be 

nlecl oat. n •1 b• a111U.oried bere, t.Ae.t tile d1reet 

llJl'oard1a1 diepreeeioa oaa OOOlll' wt tboat Sllpor"1at aardi•o 

elffV.pbJ9101o1io obanp and :ret eleatl'Ollaoblonto&l 

d1-ooia ti.OD •:r be •llllh tba\ tb• oardiao iapale• doe• not 

elioit a•qaate ••nl.861 1-poo••• 

B1oo4 11aooH 1 .. m bad a Ult4oao:r 00 JacN&•• tur11her 

aftel' tbiep•ton• no*8e1 bat tile tnereaee •• •oro 

paaoaaH4 1a oal•• when nnti:a..\ol'J' fl<tlun pereiate4. 



il7P•r1l10•1- 4111'1111 tbiopentone ari•••tb•ia la •a (l)llld .. 

•ad \'pal, 191.._.. )1 do& (Bll>Olter 1l !}., lMll, 1862) aod 

bo111• (l'Jasl ti !l•t 11114) 1-• be..a diHua•ed• ImolY•eD' 

ef •dnn•l 1'.h<D4a i:.a bHD n1ru"4 and taeir l'MIOY•l or 

illaeih•\ion 119uld pnclud• tlie p• .. oa•tbeUo ilJ'P•rslvc•ia 

(Plllllip• and l'raean, 11133' Brubet1: aad Blaekbe.l'lt 1938' 

lolm.on, 19'8). Jl.7pers17V•1c ettecta of tbiopentone aan 

lMt 111U•t• b7 -11 iSo.N of .tnaulin (lU!d" aad VJIUlt., 

l97o1-&). LPel of certain aont.rainaul•r homonea 1.8 inoreaaed 

durJ.n1 t.biopeotone ananttwaia •1\b arUfioial Yeotii-tton 

J.n 'tlllttalo or.lvea (Mirtokhur Jl !l•t 1982). liJP01DaU11n•~ 

baa bHn obae"ed 1n aboak Vi th l.OV a&rdiaa output (~ l'9J' 

ti U•t 19701 ciov .. ti !l•t 1874) and U i:.a bno propoHd 

tD ba du• to t.ti.a reauU fiom •J.91» adrenersl• auppreaaion 

of 1naaUn rvleaae fl'Oll panerau (C17er U !l•t 1972) •nd 

d1111111al>ed ?&nor-.Uc blood flow (l'erpeoo ~!let 19'78). 

'!h19 •1 9Pla1n •b7 there vaa 1nere1<aed blood •ugar ln•l 

dDr:t.01 oirou~ tol'1 1oa11ft1e111101. 

hup1.-tol'1 daprteeiorl and a&dlOll d1o11ide ratenaion ara 

ooat.r1batol'1 taeto:ra tor b7P•rs1,.a•ia durinc tb.iopaotooe 

aoa•tbna (tlmldae and Todd, 1168) e '!be atttai t1 of inauUa 

fer Ua reeepiora aaa be deor-.••d b7 •eicbai• (Jillrraon 

.d !l•t 1011, Soen •nd F•l1Ct lt?'1)e 1bia apl&ioa vh7 

hJP•l'Jl:rcr•a vaa IJIUoh l:licher in cal., .. aubJected ilD 

re\111'2.oa of canon dlosl.de 1••• iD 1roupa.v, VI, VII •nd 

VIIIe 



Diena .. ill \be arte1'1Al Pl>s .,.., ••• ao\ aa hip 

•• t • abo•l4 ba.e be•, • ther a au d'llr1n1 ~ pel'iocll of 

eil'ft:S. tor,> 1nmutf1o111107 oeftrnd. Perhllion ia•qitaUti.• 

1a trba lml1 aader •uob. 01...-11t.noe1 "111 liai• inonaae 

1D •• •rter1al p01 4MP1'41 poa1'1'H pr•aan veau:a. ttoo. 

A d8er••• :la •ldlae ou\pa\ could be p...._iaanClJ' iwponcltle 

(Olll•pie !l !let UH). 

A oaretal penal of tbe •• of PJ•ph I, II, III .t n, 

•here n11t1.:i.t:1.oa •• nollanioal17 -tro11•4, •• eS1tal 

'HllOll• '°'had. dffUai.111 *•d•q dunnr •• p•k llJ'POMD•1·H 

,._ .. , 1a -,ue of tb• artertal PO. •lu•• btd.111 •oh bif)lar 

U.. t.ba 1101'91 va111... ~1• would be .u,,..u,,e of the 

o1ro•1- *°Z"J' iaHftiel 11107 non • \ Ueaua lnel. \' mou Pl>s 

1e MN etn•1 UY• to •rdia• oatpa\ (Man!all and Vyalle, 

1'711) •ad would be tlaor-.eed 1a apite of k'boYe aol91 ariertal 

PO. 1D lo• pn .. an.lo• t1ov eiroul•\ol'J' eta.tee (Piibin 

.d !l•t 19811). Ill oa.lY• froa rroap.1, where hJPOttna!oa 

penieted tor 76 aia, bltl a 4eterioze.tia1 tl'914 la 'W91om 

•Os· 
rn tin • l • • co l'OllP• .t) th• ia due •d ot rav:i. .., l'J' 

1DHftio11DGJ waa no• eupportad pl».l'lllloo1or10lll1J' •ad 

poll1U'te pnaeure nntl:S.Uoa •• eon•taat11 oarried o•t. 

Olll'J tvo aa1111aJA1 eqnhecl th• period of obeervauon. The 

•~or el*n1• "'"• eutaiaed nnotmaton, hip CVP 'W&la• 

an4 meaU.taeti:u.7 blood •••• 

one •lf died UJ llJn •fur eirou1'-1Dl'J' 1aeuft1.o1•oJ' 

•• taduotd "1th Vl.lepen\OD•e R•a1'• •n •ur1•\1•1 of 
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eil'ft1-to17 ael:i.pae 1111017 due '° •711eard.1al U,naeioll 

and. loll• of nna •etl.91\F to ooanter 1\e Jlkll U. ,,mou 

•Oa irrnpeou,,. of •U.taoto17 •rwrtal Pf>a ••lMltlNl,iaw 

&line .iiolu81on. Other toar oa.l,,• ~•d -• :liapl'O'l•en' 

wUb U110 but wo died b-•• of .rupiato17 tailwr .. 

oetel'ioiau.nc POa and .bJperoapaia •• ten1n&1 ••1• 

oan be 1'91- tad 1ID Ul.e ni. ti.on bet.ween OXJ".la-1lold.n 

.. coratl.on and 111D1 wet1ht (PllllOre .I! !l•t 19'70). 

I$ 1• oonal"4•4 taa' 1D baffalo •l,,.• wUb o1 reul.O to17 

1De1Jft1o111101 4ue to ao•• of thiopenae, poaitl.,,• prenare 

,,ant1.i.t1.on •loo• 'lllllllald be of no .... 

a. iti!•t;gg• 1B4w•• y•UJeBa p11p£1e ca., .. y • yz, 

tbiopenione •nm 11-,,en •ta-affeot• 414 not ••• •pn•1 

bat 1111dezata aarboG diollld• n\anUon iadiaated deereao-4 

•lftO:a.r ,,eo'1laUone .11ovnar, fllrtll.er •da1Dl•tatl.on of 

a'baat 138J ttilopentona -r-4 -pleta 'VenUlato17 tailara, 

eaisotar1oad bJ' •ned bn•roapoi• and bJpoJ:.U.e It •p~iw 

tl'Oll the pN11t11t atadJ t:l:afl '°• diffanno• betlfa!ID tile ~­

of tlalopmton• flo 1.ndaaa '90Dt11•1DrJ failure and oinaJ.ator,. 

1Dnff1o1e11q 1• nano•• 'ltlaretore1 thio!*ltoa• aodl• do• 

.,,, a lo• •rsl• of 1&f•tJ 1n llGffalo .. 1,, ... 

'Jbt depr••ioll of amt.al 11anoua a,.t• (aa ~ad1-4 "1 

retln• &ad El!O) ••• pro1ree•i'f• vi tb '1.ma1 d11rtn1 'Ven tl.IJ. to17 

tllilllra an4 did no• Mc>• an7 i.,l'OY-a' nea afwr tilen 

•• renaa illar .. • 1a •rtartal pl'eHan. Dlll'iac ,,.,ui.tor,. 
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tllilare Cb• .,.,or obllaru •peeted ••re, bnos:•.t. aa4 

bJp•l'Clllpa1'> and both are lmovn w aooele-te tbe blood tlolf 

to 'braille lb1openQxie 1• lmowa to oame a -111.de-'bl• 

deorea•• 1n o•re'bral blood now aad Hrebral OSJ'ltrl ooaanptlon 

clar1a1 noz-.l •lftllliar vetJUlatloa 1a man (Pieree .U U•t 11152), 

bovner, bra1.D O:IJltrl •tiao111.on 1• .. tn•tnecl after tbiopentone 

•b• ad1111118tere4 111 0Ua1 ... 1 d.oau 1D •tU• (Siarh .U !let 
ltN>. IJ"nD •tte:r -ai.c11rta1 tbe 1Dona•• 1D oerebl'll b1oocl 

floW clue to anere bnos:•U aod hypffOllPaJ.a, 1 t .. ,. not 

111uaaie t.0e oereb111l b.Jpold.•• It l:a• bet'o abown tat 1t 

arterial PDa 18 belall 4.87 kPa (32 nlig) or VIOOU Pila le 

below a.7 lrPa (110 -.r>, aaaoa.oiouan•• and proareaaive 

diepra .. ioll of CNS Hpanma (Andenca ,U !}.., 19481 n,na 

.U U•t 197'11 Nwm, 1077). !fear •11111-r POi! 'W&lae• ••re 

ob9ane4 1D U.e prMtnt esper:latntl dur1rl1 tb• period of 

"'ntf.l•tory tlailan. lfo oontmllacl •tad:r about o:riUoal 

PDa ln•la for buffalo bra111 1• &'WaU.abl•, 1:1owner, it oan 

'be dacluoed flDa tll• reoalto b t, E1.G cbl'agu ill tt.• pruSJt 

etad:r an a U:rillat ive flD cerebral b1JIOS1a • 

CJlrdiofaaaalll :r otiaoru durlnr tbe period ot ven tUa tlol'J' 

~11ara were •rited. DtUial tqpot.enaion waa aaelioft '94 b:r 

CIOllPllUl&tol')' 1*ch70aNJ.a. I\ •••• that there ••re at lee.et 

three tore• to a••• one, .bJpoteo•ion 1 teel.t Woald dffre&H 

diaoiJaqH ma urioua llaroreeeptore and OODHc<mntl)' 

hleaalng iobl'ld.'1.oa ot the v&ao•tor -ter With tnore .. ed 

e711pa tao&d-1 output to tb• etfntor euu. Other tllfo are, 
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hnos..U and hn-pat&. A1111to• hJPO:da 1e lm01ID to N9alto 

Ja •• laonaeo 1D .boar• aw, probabJ.7 a.U.•wd uu.,,ugh -

llfflaa1• ocu.r -.a tti.o •niU.4 aad aertilo ota..i'Moptlluw 

(DRJ.7 aad S•Ut 1Dll8' ltnantr and Eo*lor, 1877)e Ill bu~lo 

•&l'f• llloroaao 1D •rtoorlal PCOa up to m.1410.111 kP• (l6lleli_ 

1.S 111111.C) ... poa1 U'IOlJ' oorrela toed •Uh MAP Wl tb anclula tDIT 

olall1• 1a AR. D&eaa abaa1• ••r. a "'r1'9oh• tit th• 1noroaaa4 

.,.patae&u •4nnars:1e aauu_, cPemb1D u !1•• JP83>. 11ollb 

llnos•» a.ad li.7pfi'Glpo1.1& •n 1mo1111 to 1no~•e olroula tor,. 

-"9cltloi..Jn• in IN cse•aor D !let 19110, !Ima, 1111). 

llhlob or tD•• fora•, el tiler •loo• or 1D -bJ.Da Uon ba'I• 

opa.-toad '3 nonaUoa tt.a •rt.art.1 p-ara, ee.ano' be 

aoaollldad tftlll toe prueo& •tud7e Honcner, one•• to be 

-.uUotie •h• x.aUa obtialn..S 111 on• epeot• •re bol.D1 

.. ,la,.la'°4 to aDOtb81' lfoai•e lia .... Ol't ODO Ulitl1 &pp•N 

oara111, *' dau1ll1 tb• 'VmU2-tol'1 1111an •nor thloptntono 

•claJll1•'•"-0Dt "rti;t.111 •1'418t•aml•r retlHM ,..in 

••U•• to llOdoiaw 1'• hnotoeoa1•• •ttnta. , 
Illoroaa• 111 tb• arterial blood pn.•ro an4 '-1IT1"1 hoer' 

•te aa,_., tao \OIJdlllltf for d191t1.1ttma p"'4uoUOD d11r1n1 

tbiobarbltllliaw aoa•~ ill dop •ad llfflll.al• J'MPOflo1b1• 

••- to be an lmll&Jano• bo•oea p•ra•~ ea.Uc -"ml 

•JllPll Ule'1o aatt'fl 1" (Ma1r1 1971)e KoraoHr1 •J"Oe&~1 

hne:da oonaoqlMD tt.al to arterial hnoa.U. eould be a 

oontozl'b9to1'7 -.otor •lao (l\Mv11Dp •ad go;i.9, 1983), 1n 

•nbJtblU.a abHned ud.n1 nn '11-tor,. -.1111ro ill tile 

pr.ea' •hdJ'• 



.HJPH"flfOnill OllHnecl 1a V»•e aaJ.a1- hae 'been 

•lnaq df.•oa••ecl < .. • pace •o.nt>. 

a 

4• K!phtp5tpipt 1p p&mlftpp 1M•U1t1ep. W'19P•II) 

.lf\er lollor1.n1 MAP to 2'7.t~ ot tho O br nla .. bJ 

•M1tlona1 m.u ot tbiopento110, 111opbtntond.llo •• 11·ua 

co.& •clklt 1••·) an4 obeona '1.on• voro •do tor so •ill· 
._ hJpoMHloG 1a •"•" an4 P•lon1o4 clue to tblopenton., 

•aooonotrlotr.ir draae -111 be uao4 • natoro oinuJ.atol'J 

1ntopl.t)' Clllllldll• aa4 VJ&nt, 1174-b). MoftO'fH't 1t .tao bOt!D 

n11•W bJ 9'•• and Mlohctolclor (1979) tia\ 1f r .. pirato17 

and ot1·eatatorr aupporta are 1n•tU11hd elll'l.f sio11gh and 

ad91taate11 •iata.ia.CS, ffNb..,.1 ~•rr 1o apootod n«1 

Vhc EEO ao\bi•r 10 1n1t1aU,. abHnt. our t1nd111r;• do 

aornborato vtt.b t1w1111. C1reaJ.ato1'7 1nt.1rtt1 lad boci 

rostore4 11114 1'1•• in •nerl.al pruaaro •• a1va10 foUoved 

bf :r.tara ot 01ootl'1oal aot1v1 t)' ia !!:1'0 and vi tbln 115 mia 

after adm1niotat1on of 1119P1lcite1111no, 1b• 41J.ate6 pap11JI 

von aonatr1oto4, aa11•t1D1 rotonal ot oorobn.l bJpoxta. 

Mopbmten1n• a1.11o oro .... tbo blood-bl'aia 'barrier Vitti 

••• an4 1a a11ppoae4 to be a •11d oarebral •Ulmlllnt vUb 

a'boat !lalt tAe aottTI. '1 of amplMINine (V1okero .U !l•t 19'18bf 

W11la•t 19IO)e 

Mepb«1tel'llino naa 111se4 direot and 1n41reot aot1on on 

•11toa01110 nenoue .,.,.. It poaa•• alpbli aotidt)' dua 

'1e tho nlta•• of norep1nopbrin• otol'OO la adrenerato none 

tenillllla, aDd llota aotl.vitr 411• '° a 4iroot ettoot on rooeptora. 



It ••• a •••1nH pnNOr l'Hpon••• Mepnenwllline taa a 

uU:IJ1 ••llUUuUOll •\ tu• •lpJa arboD, tbenfDr., 1' 18 no\ 

a llll04 nbataw.w tor -•ia• oxida•• .,.,..... 'Dl• o~r 

1 .. cu••n' • .,.. tor cliapoaiUon of the 1t1o1mto &111n• 1• 

ea toebo1-m•tb.Jl t•n•f•••• Wll1ab an ••\ oaly oa tbe 

aatee.bolae Btaoa, aeptiete1111D• 1a not• oatMaol, U 1a 

1-o tlD eatooboi..o-etbJl '~n•f•aa••• 1bie sp1a1n• U• 

loo1•r 4'1.nition of ••Uoa• "n:it elf•'- of aephmtem1nt are 

eontl'O'fenJ.ale Oponi (19711) nporte4 ht pneaor reaponH 

18 clue to •as-nat.t.on ot 970fl&l'll1&1 oontraeUlitr and at.l'llUo 

output, 1n•Ull4 ot •aoooll•tr1oUoa. Fia.llaZ'l.7, ln do .. 

w.ion .U U• (!9&!) to1111d Hr1ill:1n1 el•-t.t.oa of 'Hnt:rioular 

fme'1.0ll wne W1 t.b 11''1• etfeot on peripiwal "taeealar 

nei•tanoe. JD ••• ••• aat w.eeal•r •tt•o\ •1 be •-

4.1.J.a• tt.on, Whl.dl appare not ID in'tOl'ft 'be• neeptore 

(CIL14We11 and ool4ll91'1, 1870). 111 doc•, -•~"1••« with 

p.,tobamltDn• and '"at.ila UD1 epontt.neoualy, 1..orel., aa4 

EOet.eill (11161) to1.11d Jne:rtaH .1a eal'diae 011t1put •nil arwrtal 

pr.awe V1Vl. 111rtabl• Repon•• 1 ... lnona•• or deoraa•• 111 

ai.a.n :rate, rip\ •trial pr .. aani and •louLUe4 peripileial 

naiatanoe. Oo!lt.1&17 1- au, \ iokere J.l U• (11178-lt) 

an of tb• opinion • t, aepACI t.eralae eaueu 1nore ... in 

apt.ell1e .,...Or natatianot •Ub U\tle uni• in •l'llill• 
output. .a.iiul\a of our apel1.Hnta h'l•l, a dllt'in1'a, 

1-edJJ&t.e and •t111ta.1ne4 pnuor napon•• antit.eonte1n1 1ih• 

tiroala llD1'7 iuuftioieneJ eauee4 b7 aoan doH• ot tb1opantone. 

1ta.,ill1 .In .. 1 .. tbe ar\e:rt.1 nonottnaton, tli• oloa• aeaoei.at!on 
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ot bar' iaw With dlenaa1n1 CVP, u ean lie aid *t the 

•l'llla• fuoc'1ort lad 111p11:>11M. 

M•ph•t•rm111• .laa be• reporW to nave Ut.tl• direot. 

efteot oa •,o.ard1a11rr1tallU1t)r CJi•11entein ti !l•t 11162). 

ID oar aperi.9eu, eeti>p1o beli-ta ••re omened, but ven 

tlkll•i• t •od bell Lao• All .,.pa v-i•tio .. in.. in nffiet. mt 

lloau an aapa'llle of p1':>duo1n1 eatop1o dl:rtilU• A'boliahin1 

of a._..sn• AV.bloelt 1a •D1•1 !fo.3'1M03 J.a 1uelf eur,..tiva 

ot aal'Cla.e •'1.•.lll ti>ry atfeet. ot •ephantormin .. 

There vaa • ao4aa'9 Saonaao 1D lllood s1ueoao for 30 Ilia 

attar 119P.bentoi11d110 •dll1n1atratlon, *1oh could 'lie due to 

au.-uona in oarbollJdat.e :ao•bol:ta and tbi• nffd9 tunaer 

.tavutiptil.one 1Ubousll mapb9rltoni1no •eta par\l.J du• 1io 

nloa•• of t11do,:111ou• oonip:Uiopbrin•, -· oe.naot be aid to 

be rmapoca1'111• !or "4• h7!>.-,l:voa1o otfHt 1o buffalo 

· -.1vu of tb• preamt awq. 1b.1ll la ao, lie-••• adll1aiaU.t.1oa 

of aorepillepJarilJ• 111 pru•Dl' do•••• UHlf falled to eUoi t 

h11>er11.J9..U (au naalta of 1ro•11·IIl,pap 41Zle 

Olm•14e•til• apeeiu •riation aiatlJ •• tar•• hJPersl.J9•1o 

aft.at af aonptnepbr111• 1s OODoeraod. In bomu, Allderaoa 

aad .U.tllta (19'7) ropol'W lllfted an•rrlfo91P after 

nonp1Depbria• 111flla1oll. ·l'beJ propoeed. tbat th• 11"°­

ttn01Jt1.• neeptora 1D !!or•• Uver appear to b9 of •lpbll 

'1P•t aiaU.r to .an aac1 rat, bllt aalike do1 vben euah 

reeepton an of 'Ilea '1P•• Kepbmtend.ae •lH •• • 

41net .rtaet on 11eta •dhllerp.o recepton, oould it 'be 

t.be naaoa for hner1l10•S.T lb av111e, Baeu .ll !l• Cl873> 
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414 ao\ f!Dcl •• 1DeNl•• 1a pJa- 11•-• dwrla1 

aorepaepbnae 1atuioa •• ..,an4 to .. Jtbld a....-.. 

dlll'ill1 11P1nepbl'J.ll• iar.elon a.ad .......... , tae 

•••1'1•1'1 of 11•H, .... 1 .. aa4 adipose u...e tD 

aorepSnepblt.Ae 1a ... 1•• tllall In •••a aa4 ueep. 
'DIU ll'OtlP •1.eo _111 ... 4 ttat 1'91-H of laaaUa troa 

p&De .. • i. \looPcl 1'J both epillepbrlae aad •orep1Depbl'ill•• 

*' a.-a1a11 18 m.el•ecl 111 faonae1111 bleod cl•-• 

1•'91- aner •pbta,end110 adlWl1oV.UOn aad teep11t1 1' 

hlli'1'f•1J 1D&tf•to4 anor aor.pillep111'111o ~•ioll .la 

1-ffalo• ande ftlrltwr otllclJe OH iaport,qt; ooaaiclenttoo 

a..U ••'1on aaere, *' ett .. u of aoceoaa aorep:lneptlJino 

•r• ill ... , .1wat1o11a d:l.tfena• t.a.a *' l'eloa•ed 

.. eo, .. u1,., u t111101oaou17 adll:lnukr.4 aorep.taepluia• 

•1 fall 11o naeb -. tarcet •1'9. UnUJ. aon INeoa•• 
el.oar •'llo•• a11tlllllGllio reoeptan, role of innlJ.D aad 

ooauasaaur •-• 111 •J'lloAJcl19. •• HtlllloU. 111 

'llllllttalo•, aa1 spJ.alla Uoo ci·u11 would lie aon of 

-~ .. tar1111. 

a. 1u•Htp11r1!l• 1g dml&wn 1atn!ff1ei•n·<orn10-ut) 
ID ••• •P•l'Dell'8 aoaa ar\e:rial preanre •• 

ndlllood to SOI of tbe o lu· •1'1• b)' •441\lonal do•• of 

Udop•toa•• Sllob • llqree of hypoMlleion ooald Q'llioklJ 

1oa4 tio Ula d•Hlo1991' of 111'• .. raible abook duo to 

IN• of recallo '1on of 'fital proo• .. • froa bas.a <rercaeoa 

tl fl.,19'11) •1•• pila..-eo1os1oa1 npport '° th1ll 
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olha:a.'917 1nett1o1•GJ' Sa !>l'OY!W. ap.U and 

naa1011 (1..,0) and Ylokan J1 !l• Cl"lb) ._.,. •a•teit 
ue et norepi1Hpllr1De 1n b ..._ ... , ot hJpoHllo1oa and 

opiaecl tiba t, o1ooo 110111toJ'1a1 of aartUo-1 .. •:i.r tmeUon 

1a Sllpe:aaU·te. lfoftP1atipllriae 'laae l!l'f• at Ill• a\e ot 

O.ll!OaOl Jl&llla/llill -.ued about. •~• fQld illor-.ae 1n 

MAP 1n hJPOtellUYe bllft'51o •1H•e .. aoe11er Ole ar'9:rJll1 

PN9891'e otirartet r1a1n19 el•Uia&l aot1dt.7 1n tao EO 

INllPP•r .. ••11ffUD1 1ta •llt.11\J t.o aaeUolllte tbe 

l\epft9se4 ffre1'a1 cd.roa1-tioD 1nc111'eeti,. a.nlto ot 1;he 

pft9mt •ta41 rw•1e4, tbU tai19 19'8 of •dll1n1etnUolll 

ot aor111P1n1Phl'in• -. aut1el•t to netore •rter1.Bl 

Pft9•n toward8 aoi-.10,. D1eoont.1D•ttoa of Ille drip 

a.4 not nuree the •lr•cl:r •abtnecl Maet1eJll1 etteeu 

1nc11 .. t.m1 tbllt oonliDaoP 1ntlta1oa tor Dl.lt an bowr 

Pl9•1de• a ••'bh and aattataotorJ 1llP2"••t• S..$\tle 

41ftelWlo• fftlll upbm\azaiae adlliftiatl'aUoa 1n ailli:i.r 

et•Uoa• (llM ll'OtlP-Il), wa.1 nlatinl:r ai.wer l'fl8k11&t1oa 

1D CfP and not a •l'lretl JaonaH 10 BR. 

Itl la Well •ta1'Uabe4 1taa\ 1n DOl*tmotoa, 

nonp1atpbr1De 1Dtuion inohll•• •rtel'Ul pr.Rn, 

pel'ipllaral ••aoo:i.r .._ta•aoe, llJVOlll'CWll oontiae\111'7 

aod 4•nu• beiart at.e (OD14an"9rs .d ll•t 19601 AUvood 

.d u, 111131 •••, lta>. !'lllleeq••t m t.h• nonpinepllrtne 

Sntuioll 1n aomot.mat'I• bo•• 11114 •tUe, 'baad;:raardta b 

nporteclt Whiab 1a pJ"OPM-4 to lie a •a•l .. 4111.ted retlas 

SD nepoeae to elna '1oD of bJ.oo4 pr•nre Uaderaon and 
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Aitldla, lmt Ol'eflt1'7 •ad 111>,1DD,llll). Ror 01"1.om 

ftf.hQ•• •• •bD11ld "°' ap .. , opoaoaUoa of .... 1 ntles 

.. tile •lnaq loll 111.P •• ole'fCI ted tio J•-* n•r ao,_1 

1Jal• 09l7e la bJ'po•d'IO dOpt 110np1aephriao d14 DO' 

.... ,. tbe bean ra\o CBa&Voll and i.a1eU, 1910) and tll19 

oonttioraw •Uh oar t111d.t.ac•• •••• .&S !1• (19'13) 

aonolll494 .. , PhHOJ' "9poDH Of aorep1aephria• l• 

pn.rllJ' dlto tio 'lll•OOUlriotSooe 1' •• lloGD •pbadt19d 

11J ne1a •Del tlb9rmaa Clt77) taiat 110d of •tll41 .. ot •eaou 

ll0'1or napaaoe• ..... mown tbal th•• ...... is ..... , tlo 

pr••r &Id.Do •dld.nuaUoa bJ ooa•ll'loUac. 'DI.ta •01114 

00De•Q11•'1J illehll•• ••o• nt111n. 'lbU, U app•n 

tbat •mo-drlotJoa •lone vUb oabllnoed 111Q-.rdJlll1 

eonV&eUll\J nnlted m '*1• ols'faUoa of artorlal 

Pl'09•ro 41lr1D1 ~Ilic oil'ftlll WJ'J 1antt1o1•0)' 1D 

._ Pl'09•t e WdJ woe 

.AD&•tbo\1.o-ad.1'91orsLo oard.Sao •l'ltlJtmaU• are 

1adaoo4 lJf \Jota adrmorsto ouaai. t1oa and are taoUU• W 

bJ iaonaoed hear' rat., •r'9rUl pr••n aad bJ 

rel••• of po>aooim fl'Oa U•er (Du and Biccor, 19'10). 

'Dao taaaq ,fbr .a '1rl.olloi..tnoa 1.adao••' of •l'l'h~• 

Sa hrtbor _..Deed ltJ ue ot t.bio'llarl>1t11u•'9o (Claboftl 

and sallu81•1os, im, sall!Sl1•1oz n u.,1wa, 
lloaldlan1 .&S !}., 1"7le lloropillopllrino aaini8'1'11;Uon 

Sa lmoWn tio ...... •nti.Jtlldil• 1IJ •oU• line th• JJa ... , 

pa .... ll:•r odl• (Jlap•ll aacl ~a1ol1, 19'109 Adil•, 1982), 
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U4 tla1a Would ap~in •re .fnqftat .. 4 p-iaMa\ 

•nti.1tt.Ja• olleened ill Oii.i' •tu~. Pl'lal'J' T-9· 0111• 

oll .. n..S atter the DOrep.tllephrino 1ntu1aa ban 'be9I •lao 

olleonocl .tll "1\'1.0 (Orep17 •114 Wo"1on, 1181t •:LolD 

•lid Klopld.1, 111111). 

AlUlc•F lloUJ., • ._tendlle aad aorep.tllephr11ae voro 

__. &S lJlo J.a tiaelr a IJlUtiT to hit tore tib• .U.J.a to17 

•• m. llat tenaor •PP•• tie be better, ~-· ot \Yo 
11&a1o r1111aor1a1 aoe, • a1D1JA •• of •epll•\endJle prod11oe4 

na•111o11 napoaae oon\1&17 to norep1aopanae drip vhiab. 

11&4 to lie oonUAHd aod monitohll 1br lalt an bou. 1'Wo1 

tb9 ia,ooard».11rrUall1litJ •• mn •i ltl aorep1aephrlne. 

le pe11 .... t l8 Hrple ilp iDQCfie&eg. <taPP=Dl 

Slook ot 4itter1D1 e'1oloo 001\~B~,.. oa a ttaal 

- pUllf•7 of a redaot1oa in •.rds.o o•tp•t n4 '1ane 

portllltioll1 .. aooiated •Uta ea .talalabe •ao-•U'ioUvo 

l'elpoaea 1D •4,..ora1tal11 •••Uho apl&nobnie and 

euNeaa lla4a. oorUoo.14 V.91ttt. or eirftl5''-l'J' abook 

1a ••b1U.be& 1n taoraa aa4 4D1 11114 1a •lao 1n41aa'-4 

1n other apeoin ()(oDllQll.141 1181). K.-.ntau 11J vtdab 

1111oooort1ooidll provU. ••tie:llil arr .... •re no• •deJlo 

a toed, wt •Pi'ff <ID•• aw. it&v tlllla ptapiololl•l do•ee 

are ncpd.rod to 'IMI ai.,..• sneisl poata~Md •oebNli- tor 

tlltl pl'Otfftl'fa •etloa at oortd..,.'9nlu 1n .tiook tava "911 

propoaed ud •1 'be a~Hltln .. •-dfll&alo, •atalloU.O 

... ••---•~11111 •e'1ona. SUa•tacl proteoUve 
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efteota of •nt.cat.n.1.da oa bllemo ... 1oa 1Del•h1 

pnt•U.oa of ... 111., • .,..., .. a\rletioa \If aeU.1 dinetlJ' 

on 'f&•ClllJJ.r amootb ... •1•• (U.11*•1 Jl ~.,111141 
Alta• Jl U•• 1174> •114 \If a1pai. •cll'91ug1e bloalllldll 

(DleUllN Jl u., 1970)1 111pnl'f_..' 1n Gll1'11Do oatpal, 

•rt.191 pnanl'll •ad Uaae 1'loo4 tll1ll (Fftlll80D .U il•t 
1118)• Ke•'°Uo etrMV 1Dol11de, illdll0'1oa of kq 

• .,... in oxid8'1H .. talloli• (Later 11114 Venier, 1no> 
•114 e1Uie •cdd •101• (~er, 1174). Qar1i111te\emidll 

•ill prn•' Pll ••'blaa• ••1• and •tat.in -luane 

tanapen ..-ns..a aaar 110~1. 'lhi• woa14 oonaequ•UJ' 

preelladl tb• ehif1illl1 of oU&e•U•lJ.r nll14 into illue­

••U•:IJ.r .,.,.. ..... , (Orillateill-Dcller and BoUo•, 197'). 

OMU'fB \1on• ot UlllH fblt trilile in oar etucty, 

111141•'9 .. , 4-••b•aee &fl tbe ate of 4 111g/llc li'HD 

1e'f • HOD after aireula 11D1'J' in••tf1ohaq 111dltoe4 •1th 

..... of tliiope'°8• .1111.a •l'lhd ll••tioial •ff••' .. 
1&rbiw•"8 •hen Ii"• •o•a1,,el7 •1 111.t•re •Pillar, 

... cr11J.11t111re dinetlJ' (Bootb, 1-.) aad ••1115\11• ••11!.U.a.1D1 

••UOD •f "'-·---· (Orilla\9111 .... 41•1' and BottOll•, 10'18) 

ill o!IOll einmo~e .. VOll1d M .. etiot.1. 

BleoVloal aoti'fl\}' in l&G r.app•nd oalf att;er 

••n-. ao appnn.111• rf.•• ill ur, protlabl7 •1th.in tbe 

uaua ot •••reauia uoa, au vUh 0011no ot ti.a• ren.a .. 

•lao 111p-.-. Deall•Clla-• ~· 'It .. reported to ilao..-ao 

bloCld now to oerell•l •rMlll aad .bJ'potaiai.... Sn dop 
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in o•r apel'iam ts, nd lie ... to lleonaa.o cl•--• 
•U.U..Uoa ntber btl 1laooaeo1•ealll, aa it would 

klre ... , 11Qan0 

.. 

riv. oar f1Gd1Dp, ve Olla IDllelade 11¥!. t deJ11.aeb11011e 

1JI ••aiYe doa• abo11ld be " 'fl'lllt.\lle •d,1WJOt to the tlle:rapJ 

of e1nNU to17 1n••rtlc111101 dae to ooeaaln doses of 

W.op•••• 

7e Pft-114« JD ym'1ltMJ7 f!Upfte [QmM=J) 

3lo v.atmmt of 'llar'b1taJl.te overdo•• vUh aa&let>t1o• 

r-111• eDDtJnen.fltl aad 1 t .. \I- tmpllaat.ad b t 

Wider ao c1ni-•no .. abould ••leptiae '8 ue4 1a tt.e 

-1'1•01 tinia111•t of ••t• nep1•ilol'J ~11an vlth ao 

apaeio pat1mt in S...U.te clan1er ot 4eatti fl'l)ll hJ'llO:idll, 

1ae'4a4 art1t1oi..1 nnt1J.llt:loa a8' k 1a1WI W v1t!nut 

deVIJ (l<.2ait•t 1171). Sino• U .Iii not •l•P poni'ble 

tbr a olinio»n, upeo.fltllJ .tmolnd in l&J'I• aa1•1 

pzaouoe 1a fteld caidi Uou to applJ 110dllm rea•o1'1il Un 

••••NB wUb oa11• eqwipm19 t., a eoope for aaaleptloa 

atlll r.-1Da. ~be.a led u '- ... i...te *• effiaaey of 

... a paadDsi•l approa.. 'Iba thuapatle a11d pn1ph71-otio 

••of doap1811 aa aa aaaltiPtia baa been deaorilHMl (llllldee 

and v,a.at, Uf41t1 Boa• &lid sr.rnook, 1"11 Booth,19821»). 

Mlmala of llOllP•-Y, YI, YU a.ad v III r ... 1 •• d 

tbitf•tllD• Sn an otherwiae tatitl cb .. • aad au otbar 

•14a to neo"l'J fftlll ap11111, aueti •• •rut1o.S.l •111W11uon, 

•ore •1111o1a telJ 4e1o4 1a order to samit lb• 4ni1• to 



\ 
l;, 

• 
.. .... ....... ..... -.. u ... -ai.4•1'94, .. , 

tb•• ap•lill•te voa1d .S.,O.• nob •n ••n• oond1 Uoll• 

..,.... an 1ille17 to lMI moomtered dllrina rowttn• aaa•1b•»• 

Ollr esperilMau were not •~1 .. ed tD a4w-te «b4I ue of 

--.. 4n1• in rnt1ne .._ .. 11b•1a ••a tllkm for panted 

•ltemau..,., llllt, aould ••• 41v .. 1M •f - ""111• 1D 

•trta• •1 tlfi Uona vtac otbe:r •11111 •:re not avaiJI!. 'Ill•• It 

1a on1oH tlat tale .,., •rrct an4 oruo»l reqa119U!lt 1n 

apeelo pa\1.ct 1a nato•Uoa of t.be 1tnatb1D1 au tba t 1a 

Wbl t pntbo&ld.4• and nl.Dtllr.ld.d• did. 

Pro-..llU.4e 1a oJll.illecl to 119 a pover.flll nspirotooJ.o. 

It •tlnll< •• tli&e reap ta to17 ••tar aad 1aonasoa lliaute 

'fOlm• 'bJ illo:rta•inl Udll 'fol-. '!hare 1• s11.pt and 

u.n.iat 1aonaaa ill paUe and ll1oo4 pr-ire. lte aH •• 

ttom alao 1n41-te4 1n r•p.lJlltoJ'f •rreet Wiid 11rari.1tarate 

po1-1nl (A:IDODJ91>118t 1814). 

Aa incllOl'ted bf uo, tbe teapoal etfHU •ore o'llBened 

i.a:o.u Illa after 1te •¥n1atllita.on. aemm of renaee, 

reepa11•• of ani.l 1111 deep ?1n..priolr.e and DO ,,..,. pa ttem 

are •U auueati'f• of CNS a:os.tau.on. It vould •lao 

1nclleate tbat mae 8'aal•Uoa •t'91' pntb011•1d• be •'f01119d• 

Pu.r-.. u1111•», .. aul.ar •Utbill1 and tr.on oan oooar after 

p:rettl....We •dll1a1-U- t1oD (R.,nold.j 1912). 

:Iba mn•t :lllptir11ant ettee\ •• rata:m of "•t11ntor,. 

effor\a •• ear11 •• a~ ain af\er 1ta adld.niam>tiono 

I\ 1a ao, ho&•• ••l'ioU ua1D -•• aan oeaDr llttorem 



I 

4 tr> I ldll •t .. r total T111Ullltio17 failllre (Pallob aad 

Cordon, 1111?>. 'lkeN-. ••riled :lafftl'f_, in Vle 

1'911p1ni fllu1 ldmlte •01 .. •ad et.t .. w wen -Wdaed. 

M 

.&r .. ..S.l eanon dioa14• tc•ioll •llicb ud 1nor••ed dllr1D1 

'flllt11Aifllll'J faJ.lllre •• reetr>red to aoma101 iadlo&'1n1 

etfiaa07 of ••'11* t1ot1. ArkfU.1 OllJI• MD810ll imp~•·• 

-1clelll1'17t boWne:r, Tala• ~:I.Deel lower bn \Ill•• 
"619 .. 'llDt vera v11ibiJI .. t..- lilllu. Deon&•• 1a arterial 

p08 •it.boat illana .. ta pao1 s. ..-a&1 •-•1th 1•••1 

.... ~ &D4 1a a\\r1'11Dted to ineH&Hd 'fenUla.Ucm 

pemaiOll 1neqt151U1 .. (PltlJlUA a11d 111pa1 19815). 

PretbaaG.4• •ow 41no'3.J on aedllllll'J' oentea 

<Atll:lnaon .tS 1J..,1m) and r•v1111to17 au 1a 1JlortllHd. 

coa•ral'f '° Ula Clla:la of -uraomrer, pre111loall1.d• 1b 

llllftalou 1.ap:revo 'fm111111Uoa pn..rUJ dae to ine,._H in 

Ot.l'dio'fa•~r ettook ot pratlb-.1114• van ••en OlllJ 

atter eerellll>l 11.Dd 'l«1'1J.a1Dl'J' ettM'8 vue n1dent. lllil»l 

Ut;Mi111t ztH ill •r'8r.S.1 pra••re - lie •Ur.t. .... ted to 

1•••U•ed ats ••111at1all aad prob&bl)' a:t<!llsioa ot 

e\SaulatSoo of .. 111a1:i.q reapi111torr 081:1M.rae \/Ub the 

ooune ot tllle1 tbe ltalD&• 1n aardiO'f"-•ouJ.ar p&•••t•r• 

o'8ene4 dllr1n1 nnU.J.&'1117 !llilllr• ••r• ••elioiw.\ed after 

'teUJ.a t1oa ... Z"Mtorelle 'Dl1e 001114 be onioulJ' ll-ue 

of eU.J.11&.Uon of tale bJPOl'io aa4 .tqpenapa1o dri'I•• 



<llangos 1n he& rt Jll '9 ven mdulr~ to17 in oon VC:.at to the 

etteot OD arkrilll phlllaaroe 'Dlere w.e i.11 1nohllae in th.;­

htlLrt lli>te 16 m1ra after pl"elibl!llaido adainimtrution, t.hia 

0011ld be piobl<bl;v aompea8flto1'1 to .11111oteaaton, v.b!ch in 

4ue 0001'8• ot tt•e n.tamod tovarda no1'1CIJ'• Deol't!l'ae 

111 CIVP at 115 11111 :lntaft6.1 CIJ'n be a ttr1bu\ed to increase 

1n tbe heart rate. 

AnilTUlllJa• obeene4 var" t1&ne1aat and it 1B gt!nal\il]J' 

known tl:lr, t aoalepUos llllDlle oud.iao anbyta:llllias CRoae and 

:Bre:mook, 1981 >• 
It <:1111 b11 ooriel\Jdlld fn>• our stlllly tll&t ill butfl<lo 

ae.1•• deeply anaeetheU.aod vitb tbiopentonP, pl'QtllOlllllde 

oauea 1111eJel "'s tscltJl tlon, 1norta•es reepin. tory 

rate a.ad aon11ec;ue11tl7 1'911p1l'll tory llinate vol1111a. 1bnretoro, 

WhSI artit1o.ia1 -nil ot v«itilll t1oo are not &"'11J.&bla 

Us ue ei.o be -81.dered. 

le !11Fel!!g14e 1g tmt;1101lt P.11Vra, {Orog1i-VI) 

Aa ~r,.. retum of initial v1SJt1l;. tory ettort 1s 

ooneemed, 1 t wt1a OOll~ I'll ble •1"' preth011-1111de1 t:Jut re..., to ra­

tion of rasulii r dlytb!I toolt longer time. DOaJea of 

n:l.k"1tlo.llide ae an aDlilepUo, UQder such c1rouaB~noea 1n 

llU.ttaloea an 1111Clll higller than, v.lla t ver11 uaed for docs 

b;v Ol1ry .I.! !l• (1911). 

i\98U111Pt10D in ol<totr1ot•l aoth1 ty bl RM vae sem 

•loag w1 r.ll l'f>nea: aot1•1tr liDd took much longu t1111e tht•n 

pretlbeam.t.de. lll':oitia t.1.on of c.a,161 aal"90U •Jl'tl!lll waa 



.. 
Aleo ... 1 .... , ae DJ.keUINlide ie kno'llD tel a\inJJ<\e both 

••reltal eorta an4 apia&l eol'd (Jaolill,111211) and ba• Mm 

papoaa4 to an.baa .. •o1•Uon ataer tbla bloold.D1 

1alaib1 C1oa. 

XikeUlallide aclldllle'ft t1oa .la •pltaio tal'les illcret.H4 

IWl11te 'tol.lae and bro11pt .,..Pila tol'J' n.te v1t111.11 o lilr 
l&DI•• CllaUU')' to pr•tb-llUa, u .... tlllit. nepiratDry 

IWl11'8 'tel.me la 1Dor•H4 11J aqmeaunc tt•l air rather 

taaa nap1ie.to17 •'•• HiUtballicle •ota d1reoU1 on 

•adalJaJ')' l'Upl..iato17 o.n\rM •• ••11 •• tbroap lllll'Otl.d 

and aortte bodi• (Uldaaoa ~ !J..,1irrr>. 'lbUll it 1a 

pua1ble to Oillllla\e r•p1iatal')' oc\an 11uU.reoU1 at 

a -... WM 41r•t. medllllal'J' ettatll&Uon of the eent.era 

woa14 no' be •tfHUve. !fteo'1.Y••• of vmt.11.aticll 1.11 

a:pUoU t..i aear normal •r'8l'U.l OllJ'C• an4 oarbon 

41o:a14e tmaion•• SJowu ntam ot pco1 towards no1'9101 

tlbaa pOI' oould h dae to ttie d1ttenaoe of thee• paq 

in tbe bodf Uor• (Man~U sad W1oh•1 1812). 

Cardio'fa•nlAr l'Mpoll•• to tile :ta~eeUon of n11cetballida 

vaa wanabl•• Inoraaae 1D bear\ ah •• a.-,aaied wUh 

illorta•• 1D IUP 1D 1ihree eal'tH, Vhil• 1n otller two 1t 

..-a1De4 n1at1"el1 _.tleoW. Vane •nd 111lrd (19?1) 

ooaola4ed ihrl t. ..,. larc• doe• of 1h• dftc 1nd11oed 

inOODaiat•• etteou Oil arterial pnaa11re and the bear~ 

1!.1110rta J"q11r4Ul1 e&r41oY6la0111ar artaote of nitetba.d.de 

are not OOllll'll•t (AttlDaon .!l !l•tll'71t V1aten Jl U•r 
1"8at Jloo1b, 1188'1). 



,,, 
After 10 Illa et nluttaalllde adlllnllluaUon, 11114 

bno\m•iaa p~11e4e ll1PO'-•ioB and .. ~e •nD7~•. 

•• ollael'V .. in Ule pna•' aw~, are a-g tile hll111tlll 

aide atteeta of aiaaleptloa (Roes lilld Bremook1 118l)e 

~· oalt dled TO Illa aner a1keV..a1de ai:tamlaU&Uoa 

4- to l'eapll11.to17 •met, proably ciae to tallare ot 

•edlll1'-1'7 "9piat1117 oea\ar ltaeu. 5'1oh a poaalbllity 

•• beeii •n•hll lJJ '11 ieken .IS l.:l• (1878a) •bi.le 

d1aOU111nf aikeU.111.de. 

Mlllt&•'9nllae •• a elroul•wry npport and prethellll14e 

•• a YentiJ.atllry npport •ere nalaaffd 1n thiop•tone 

Jadaff4 01reulato17 1Daatt1o1mq (Group.II) •ad 'lmttlktllry 

ta11are (Oroup.V) reapee'1•el1• Jlanlte •ere mtaoure11n1 

•ad 1n tb1e ,,.., botb dnlp wen ue4 tor aole plill.~oo:io. 

sloal finul.B •1'1 aDd wm'1Joll t.ol'J' HpPOrt. Ollt-e of tbe 

apel'19•ta 1D smere.1 •• pndiotlltble 1••• 1•••1 C'S 

ao:ltaU.on, a11.-!!ll1'<ti.oa ot reepiatory •'9 •ad eanee­

qu•'11 JaertllH4 1111111'9 'lolme, ••a11rdbl.1 nuoiaUon 

of MAP aad CYi' 1111 aoa.lq. Oiretul P•-1 ot 1be 4'.ta 

re••1114 b\ eardiO'lue•Jlar e'1m1'>'1D1 l'e9pone• were 

•re pa.iaea' ba vben uphentellline or pretbaalllcle vaa 

11•• •lone. U li 111.D attar adld.Diauatlon of 'botb 

•••tenlille "114 preta...-1de, tile heart au and MAP 

were ~-·11 hip llQd v'YP •• iower lbla 0 br 'l&lae. 



&•lle•Q11• u1, ••n '*• mod.•P> t1o11 •1 ua '111•1 1D 1bn• 

,.11 .. t.n. ht t&abJ'Q&rdie pne1at.d Wl qmiaaUaa 

• 

of tb9 ••dJ• .U-ten.1 pr••n •1Aro r•Un•4 •boY• o .lu' 

-1.M tor 30 111n. DU• would 1nd1 .. t• *""' while UU1 

••• dJ'lll• 111 -binaUoll mder tft• el.1111•1 .t•tioll•, 
*'•• .... 'lie reduee4. 

Olla mpndJ.etabl• bat U.iis."1• neponu of tbe 

.,.111.natioD waa tbe •1-moe of an1 killd of ••r1o• 
• ll'ltl,.V.1& • 

lorapSllapluill• illt'P1on aad a111:e111allide 001114 na11ore 

.. .rdlOY1141ealar and •t11'1Jllt.17 .fUDotiona 1n fo•r elll"V••• 

aesuua of U:ut -biaaUoa •ere mo•tlJ' predio""bl• vhm 

OlllP"IWd •1tb •1"• Where ••• tlnga •era oad alone, 

et.tiller Sbr e1r.ul&tor,r iftfttfioimo:r or tor "Vmlil&tol'J 

tailwree 

'DI.an•• •rl:r rutoaetioD of 'VaatUaUoa ill tbia 

1nap •• _,..rad to nan nik•111Mtllide ••• st"• •loo•• 
llorapiaapbri.11• UH1f a-a IOll• zapirvtonie etreota 

(0o1dmbal'I .IS !J.e1lNO)e llJ Olla &111-ll D1btbaJl14a 

•11ad to •ta'bliah rapier •eill&tol'l' att1uw irr•peotin 

ot tibe taetl Iba to 1 ti oould pl'Odllo• pna•r napon••• 
!!llall111tJ 1D •rt.rial pnanre •• llrowlbt earlier 

vlllat aorapillepllr1Da llr1p •• foU••ad. "7 ll1ke••14•• 

sao.,t Ja1Ua1 ·~..u.. ... h .. rt -·· 1'91ilaad wit.Ma 



• 
1J81u, •lttloasA, •tt.r dboe1111nUn1 •• aonpilleplu'in• 

4r1p, u.n-. • al14 uenaH 1D &•rt ..... n ap1199n 

tD lie• eollf•••IT etton 111 ... l'Oll•• to deer••• tn 

•r .. n.1 p......,.. •orepm~• vMI! 11~• •loll• 414 

DO\ .... • eiplfio: a\ tall 1n KAP at\er •-•1D1 •• 

"1ft W\ Diltet.bBaide •Joa• 414 ..... a a18'1it10!Ut' 

lanoMdoa •' .-penbl• '1••• no•n .U!l• (~9'111l) 

papoee4 *' Dik•*•id• •J' .... QO ... llUAl depnaeion. 

Bw•U• of ••• •l!Pera.a ••ue•' ._,it eboio• 

1a tD be .... betllr•• ••'Ph•k.nm.tne pllla pntb ... llid• and 

.. repi11tpbl'ille pl• a1ut»d4• llbc tonier eo11b1Da t1oa 

abould 'Ila pretenocl. 



,,_.,1; •'11411 •&• •4-r•ke11 till "8111a '9 th• 

e.n .. u of .. ...-111 4N1• oa eirnlat.:t')' 1nnft1caicQ' 

all4 ••trllat.17 fa1111re illdaae4 v!tl-i. ••- do•• of 

tblop111toao ll041•• St1141.• won doalo on 40 app&roaUJ 

M&ltb7 •'- lillffa.J.o ... 1 ... ~ ~) or aao aad 

a alt '8 WO ,_.,. aad 11aip!Qc bo1iVooa 16 \o 120 kc• 

'tbo &lliala ..... 41•1494 111 oiF\ CIOUpa of fi•• -·· 
111 tosr ll'OUP8 ot.reui. '917 1naft1o1•01 na 1nd•o4 1tJ' 

11'11111 tblop111toao ao41a 111 •••ai•• do••• \'mtilaUaa 

•• oon\roUo4 •oOll10tcll1 and fo11.lllf1nc Vtllta•U 11-..n,. 

oioup .. lJ .. lo 4nc •• 11v• and ao"od ae OOtJtrol 

and -uuo4 wp '° 16 •in• 
OnMIP-Dt • KophfJD\omiae HlpbUo w.a 11v«t al Vlo 

a\e ot o.a ag/111 aad ... 1fDrod tor CO llillo 

OftMIP-IIIt .. lorep1Dcillr1.n• drip (4 q/111) vao che 

-.p \o 30 ldD and 11Dftitlllre4 Air 60 Id.Ito 

o:ro•p•I'IJ• lll•••tllll-• aodia plloapbak vao ciY• 
•' Uio ra '9 of 4 Ill/Ire an4 llDll Uo rod tor ?5 llf.n • 

ID o-.r 111110 ,,..,. ••t.U.r. flDl'f taU.n •• 1n4Wood 

"1 ad41'1GD•11nor..'8 ot tiW>petDDo sodi•• M..-moal 

_,pert to ••t11.1.1Uoa vaa aot pnl'f14od, .tu"54 !bU0•1D1 

aaaleptl.o• •era "8Jlll.\M1• 

oro•P.Vt • Pntbo&llide -. lf.v• at ••raw of t •a/kc 

aad llDllUHM tltr 45 11111. 



101 

010.,_n, •111•th&lli4• ,,._, ... •b• 1a 1ae....-u 
our a period of 1.115.11.oa (llean :. ••nctu'4 ener) mUl 

11h• npJ.ar ••'1lllte17 ettortl ven •tabU.alM4. ADiaala 

ven HHeq\ltnUJ -uoncl tor 75 a1a. 

ID .. rmt1a1a1 WO 1roupa, a1HW1•1ie17 1il••ffie1•111 

and •• U.1& teq •111tre •• 1acllloecl vi th U:Uop•tllll• and 

vaa U.tecl oalJ 'llJ -billaU.oa of dl'alle •• ••a1oal 

'ftD'11atHJ nppon •• pft'fided at en1 atioge. 

Ol'Otlp.11 llt 1Capblll'9n1111• •• glv• at the rate of 

o.s •&llrl, fe1Joved )J pre .... aido a\ th• a•• of 9 ag/q 

•ad maitohd tor 71 aiae 

Ont•p-l Ult lorepS1Hpbr1a• drip ••• ••ned •• 
U.or1"4 tor lftlap.lIIe 1b1a we toU.Ved )J aikaU.aide 

adldatava'1oa 1111llonat11tal do•• •til repiar 

••U1a •17 etfDrw ••n JM11Dl'ede J.ll111ala ••re aa'llHQ1l• u, 
llOllitored tor 711111n. 

All dn:i1a wore •dldnatered tllro•sti t;tie llf.r ••irl• 
19Uo•1ac paraa•"'ra •ore -uored •inc etllaltllN. 

, ..... 1Q11•• 

Artert.1 prMB11re Ca19tolia, d1a•11D11o and .. nn>, 

e111•ra1 v.-ou praa•re CCVP), aleotroa&rd1o1raa (l!X:O), 

elHU9moepbalo1r&a ('1110), -r1o .. renudt hetal 

••pezawre and blood ••••• Par1od1•1 v•oaa 'blood 

... ,1. wen 1>1*> oolbe\ed for 4eteraina Uon of 

ltlood llllmo11ob.ln, blood clno••• pJ,a ... tolal protei.D• 

•Dd pl&aa • .--ua1ae. ID ...,,_la of , • .,_v, n, 'fll 



JOI 

Ul4 YIU r_,1a '917 19 '9 8G4 .... p1ra tel')' ld.lnlte 'fOlme 

... ·- llOD1ton4. 
StOle •U Ja ....,, arte$1 pr-ft (JUI) tD 

a.a.t,0.111 ... <•.e:1.u .a1> aad • ~' ao ..... 
911DB4end to iD41e&\e aa ••'- tD1opell1IOll• tr1•:rdo9&1• 

•Ull eire111JL te17 :IA••ff1e1mq. 1'111:1.• fflll>le\e n .. • t1ae 

ef llDJ ..U1lll• 'fta'11ate17 etror1ill ••• ao11a1dere4 1111 

1adl.oa\e 'flQUJ.te17 ta1lare. •••1'• 1a41e&te4 ..,., tile 

41tf•naoe tie• .. tbe clll•• of tbiopaatDDe for 1adlleill1 

'f•U.latoq •.U.n •ad oirftlato17 1aaatf1o1•q •• 

a•rnv. 
aiaiaoteriatiio t-.wr• of oiroaJ.atao17 1a•tf1o1 .. q 

were &llll SD IUP '8 80S of tile .._, 'f•lae, •11P,t illonaH 

.ill 1&-.r\ l!k\e (lil\)1 •rke4 ele9&U.oa of C1P1 1aanaH in 

aapUJa17 refill tsae, ••••• of ... na• aad ao H14cn 

of oleotr.Loal •oU'fi\f 111 BSO. 'l'b• mu•oterillU. t•t.u .... 

of 'flQUllltD17 •1111 ... 1Dol"4e4 ao 9'14••• of air flow 

~up tbe •dllU&eb•l tulle, •rkad arto$1 bJperoapas.a 

aa4 anoaoaa, .......... 1a 'fmoua o-n• Mn.don, .ta1U.1 

b.JPotm•loa fo11.11We4 lJJ' ..... Nia With DoftlO••ioae 

11ooll 1l•004J• 1evela •lao 1Dor-.ae4. 

O•t of f1'f• .. h• fll:la lft.,_I, wae ... oiroal•tol')' 

..,por\ Da DO\ pftl'f14et, oae 41e4 dile to &ft\e •J'll•l'!Wll 

..,,...... 'Dl• ottler • .. l'f• 4184 dae to .... ,1.,. tiol'1 

llilllre, ,,._ attar 78 Id.a •• podti'fe pr••n 

'fta'11ator n• ....... 



JD ll'O'IP-ll1 •!&en .._Mnda• •• adlllaf.etend, 

e1realato17 fllD•tloP •en natDre4 •1tbm a 111n. lr.l•eVleal 

aot1:d'7 111 IEG and nna aetl'vUJ ai.o ret11111e4 

aullHQlleD '17• 

•onpJllepJariae JatuJoa at; tibe a t;e of O.lll ,tOeOl ~ 

at.D iD aauae tor ao Ilia wu ntt1e1•t to prodde .. ttataotD17 

illp'"••t 111 •~•Jar r.ot1.o1a. Fl'eQ••t alld 

peni•teat anbJ'-.U• ••re ollaene4 aa oapared to 111l•P.Il• 

DoaMtlliaeono aodila pbeaplllato w!len sl"lllD aom after 

e1rta1a IDq iaa•ftio1ea07, .in ... ed •itb Uliop111toae ao41•, 

had •rlulel llta•tio»-1 oft••• 1be ar .. $1 preeaare 

and CVP •• broupt '° noz-.1 •111b1D 45 ll1n •1t.bo9t 

a1F1t10BD\1.7 ••1.1n1 tbo b-rt •to• Blood 1lvooH 

lr101o r-.tae4 •1-ff4 tu 41 Ilia. 

Pn*--140 (P •r/lrl) 11"11• .intJll."ll•••lJ llOGll after 

Uliop•WI• lDd .. ed natotlll•l'J taU.111·• ratDro4 tbo 

nepi:ra to17 llla•t• '°i..• Bttooto •• rilld 2.t,10.4'7 •:bl 

u4 ftlll nplar nspiatloa ... 11..s w1ua111 lO Illa after 

1'9 8*111aiauau.on. Beap11\t'81'J za\e nmt.11194 elnated 

lor 4& 111De Blood .... H1illnled tD aonal 11111'• •1 th1a 

11 a11a. fallaJ..at llJ'per'4H1oa toU.Ved bJ bnoteaaion, 

aad armr-.s.a• wore ai.o obaen.C. 0.fll'll e.ataw.l n•rv.oua 

•111'- (ClfS) ae.U•tlOD -. a uaraoter1at1o fllltllre. 

Wilm niketllaaldo •• si"lltll at th• rab ot N •r/ks .ta 

uer.eata1 doaes, tour oal'faa auni'fede \'eU1'.tlal'J 
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et1br'9 vere 1D1.t1•ted a.1a:o.B7 •1D •fur U• ada1n1•'19.Uoll 

&114 fllll repJJ. r 1'911p1:ra '10011 11111111e4 vi \Ii.I.II 10 •in• 
ke9p1:rato17 rate r-1D•4 11111111•111 vitbi.a aoral U.1119 

ba\ \i:lere ••• a • rked 1Dona1111 1D reapba tD17 aimlw 'fOlll!He 

TAe 1111\1&1 eanU.vor••1111JJ.r rupon•• wen alllollt ei•il•r to 

pn\ba:a14• ba\ attar 30 Ilia of n11tetilll111dl •dlll1D111tist1on, 

hnetta•ion •• obearHde AnhJ1tiai.•• •en •180 noor4114 

1D \hree 11111-llle Otlle:ral CNS .eik t1oD Wall prNllDt• 

1'htD aaphenbraine nl,a. u and pre1;1ieaa1da ... u .. 4 

to eo rred botb a1 Z'Olll.a tDq 1naoff101eno1 and Hn '11- to17 

llilore, ~•1'- were enco11:ragin1. AU •l·u• aoni•ade 

F1nd1np •ere prediotabl• 1. .. 1111111:ral CNS a:so1tati.on1 

1Donaae4 rupiia1Dl')' rate a.nd oonaequenu1111areue4 1111111'9 

'Ml•e, taobJoertia, reatD•t.1oD of llAi' and aP ln.U 

towal'U ao:ra101. !lo OODduot.1.oa •tiaonklitol.N were reoordc 

ill iii•• th• ani111H• after adlllintaua t1on of botb &he 4"1 ... 

out of f1•• ant.la fl'Oll poup-'VUivbare, uor1111n11Phrin• 

tlr.l.p and n1kettall14e Ua inllr.antal do•• vaa ct•m, onlJ 

tour aon1nd. 11ecuiar 'VCtil.atoIT effort.a eould not. be 

•tablill.11.ecl 1D Oii• aa191ol •Moh 41e4. lb• naultll were 

relJ.t.i'Vell' prediotabl• •hm cmperecl witb •Di•l• (Gzoup.Ill 

6 VI) Where Ul•• 4rup were sina •1Dllf• Unlike 

aepbmhmine plu preth.-.tclll, ~ -b1a&Uoll Alld late 

hJPOttn•i•• eft•o• •hta ill• drip •••.-nett. 
Pl.a•• ona '1D111•, plJ.Ulll tit\al p~teina, and blood 

.tia91!io11ob1D vu 110\ •tf•ffcl 111 lllJ' ani•l 4ur1111 the oouna 

ot •\ire •tutlJ'• 
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FJ"Oll the prutnt e:q1er1..-it11 folloVinl oonola.ion• 

oa11 be d.-wn =• 
i. Wtun tbiopeatooe 1• sinn in ao••h• do••t 1a 

battaiou, toe •Jor atteo'9 apart tro• 'ftntlla t1o17 failure 

1• aouie •10oal'llial depreoaton. 

a. Meplltntel'lline appean to aoairol tt.e t;hiopeatone 

induoed oirou:i. tol'l' 1aa11ft101eocry1 etfeotinly, •all effecrtll 

are amtaillede 

3- Pntllaamide appaan tlo craue atillula t1on of 

thloptntone induced lltpr-ion of o8'1t:ral nenouo •J'llte• 

anll 'featiJ.t.tory failure. 

'- Mep~tamlae anll prw1;bellmide appe&r8 to be • 

reU.U'fal)' •Ul.~'bla ooa'binatlon t.o control o1reaU.1Ury 

1nautt.loiea07 aad 'fm tila to17 failure due to aoeeeive 

t;biopea tone adllia.1.a tm tlODe Oll)'glft t.nan.py ahould p nt'fide 

alldi~l 'blftefioial etteota, MoreoYer 1a aa emar1111101, 

vua artlfie1&1 ••na of 'fentiJ.ation are not •'tlailf.'bl•, 

ue of tbia oo•'billa ti.on Clilll be ooaa ldered. 

S.. Reeulto of ttle pru111t etudy au11•t tlat d_..metbu.aone 

aboulll 'be a nlGi bl• &4,jano t t.o thal'llpJ' of ct1 rcula tor,. 

1n•uff1o1enoy ta buffalo••• 
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