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KTW© ® (SMmSS) M W K25FEUTaS

W Ci®IOWCmM SXSK» OF TIS DOG

1KMWWK

& 15lt8 M^sort, (Swm end Fftgk (25) SsoIMed «d <Mr®ot®$** 

iwd * vweaetlw euNtimc® ywA to wr* wl deflbr-toated Mood# 

This Stibetew t-W w®4 •erotonia#

JlappoH (26) to th® follwtiig; year propomd Ito «tr®tur® tod 

to 1351 EaMto md FtoohM* (X&)« SyeNr, Ihtotolmm «d Wisblat (31) 

syn'titoaisod tM tohottoto* Th® iMter gra^> emflnod R0^pm*t’o 

propoeod 8&t«We rf 5*N^W*3*^»^Mxw (Hf^W**

tX^pte^Mr)#

Tn 1952 U9) to rovtiwtog th® wculw toil* of nabursl

wrotaito# 5* tod Wp^*toBe wported aiMlw

reepatom to all four coc^xmkIs @n tM do^» wtoriM pwsiu®# Th® 

totmwwtfi to^otlow of owsed to tolttol

trawteb tosae® to rMo aM t* of mptoaUm* aecot^anlcd 

bat nob mwsetily assoototod with wiabla wtertol prossua® 

x*esM$wWe t-te 3»as® twaaw® tea tog th® wM'wt ©oarowiite

to tM «sbb ywt «d f* (T) ofcaorwl a stdaalatim 

of broattrto" whm sm^ll ds$eg of 5-^nfeWWp^®^®® *>» to>eted to 

the otoMa carotid arte^ of th© tog# at tiU (11) Mrved

erratic effects to the blood y®ss®® of amsthsUtod togs tod sli#it 

tmwiant br®»toBa»trtoti« to the toMatod rabbit ta^#
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fiat 1953 sral I^CuIjbin (20) passible reslwdsm

invalid in tbo wlabU arterial pressure respmssa te> 

asina. A^dn Boiglw tod TA (8)# in AtesytiLng te totiyto tte respire* 

tex7 stinnl&'tion caused in <Mg@, sucgMtedl that

the respiratoEy efitocte are partly d« to emitatisn cdE affbrents 

rumsing in tiw csrotid simfl tod vagus and partlsr te eentred. 

stimxlatlto* 1$Ny «3s9 reported wrM&la arterial responsee aa did 

Psce* Hwsana tod wn te tawl^le^wm (15)> Sross their esq^riasnis, 

suggested that the respimteiy stisulati-on in dogs ty ^ydro^/trypt* 

®rim la mln3y ef central origin*

Coaroe et el* (5) otearred that the edoinSstrstion of 54$rdrogr* 

tryptasim to chloralosed eate producsd brNysardia# >ypotersion# apnea, 

bra»hoc»strlctim tod pjlroMxy woconetrletlane Tb^r, as did otters, 

attributed these respomw to tte wfiex effocte passing owr tte vague 

xtorves and concluded that the sersory receptors for boA apma and 

bm^-eardia Ujr to the eedispulMroK^ reglm*

In vtas of tte variable ros^retozy tod cardi-mscular responses 

reported fcxr diffewnt s^etes, Schnsidsr IM Yontaato (29) in 195U 

eharacterised. thwe variaticffis, V *te» of phtmtoologlcal and 

surreal blc^tate of ireflax pattern, endeararod to differtotlste tte 

paints of attack of 5M^dr®^tsyptadn® in tte ddf/branb apeelos* to 

this 3tu<V* ttey observed that the adbdntetratim of 5^^rwtxyptendm 

to dogs elicited an initial brief resptoatezy attailatito which was 

foHdeed to of tte ariatis V a ^rtod of ^wa* Tte rosatolng dogs



3

emtiAiM toseases to roaptoetoiy rMsd la@tr.-Uig £r®a fiw 

to ton *8a tslM pressuro rospaw® owstotod meanly to a rto@

wMeh w« paw®*! to abzmt 50^ of tte- smlatis W ® imalmt elicit 

d6:pewsw $wpw»e toltK b2w%-c®dla w» w-gMXarJy wported md 

tollaMttd esfcwSwffito' W tM^greedtoe Ry» thw® tfmmUfim, tojjatoar 

*tob toote tboy roe®*d ter *tt» Mt rabbit., tNz ©-coaluded tlM 

aarotooto cjwssd ^Mlitefci-toSgr aad Mftowafe mpiratoty

and wdiawaol®1 »$pa®w la ttese eriatia* Nr auggMtod tl^at 

aerotonln aotowtos ti* s^towey etwtoU wwiMsSt «d that ejweto® 

difSiYwe to larssly te to wttew ortgtoMtog to tM tem*t "iM ltm^$e

S»sHmd» wtem 6«*totog ti® eawtelew of* to» early 

etodtoa ot wwtoBto ww pro^rod to 3Mb V Bwpamr 0) ami Bsge (21)e 

la tie a«e yw !MjCan» «A Bwwto (16) eui^rtog th® effeeto 

et wrotasto to pea'totoK^ltoltoed wplfiy fo>etod 3ar0» ^antitiee 

toto tte pulmiaiy srtasy and- *wrwd toiual fcyprpwa foiled to 

W of ttoi togww» tgr ®-prtod of ipm or w&wi xwptietay 

®tW. 'Say noted pasriy ^ws«r reapatiBea to patoanasy tol <8to®- 

to ywroes# tae^wdto with oowlmti. ttelfwdia# inorosses to pilse 

pWBttttw# ehrngse to eM* wtyxt# chmgss to pfbtonasy

md eyetoMc ■we’4ar xeelrtew. and pasei^ tawstoaBtitotiau

Ta T95^ li&Wto M al» (IT) th® cteawweptw MtoslA* 

tl® < eerotasto to days* reported tS* toteswrtertol (saratid) aid 

totrawiaa (tow«l) to>etlaw of 5*Nrd«^yt^t«ta@ eltoitod typerp- 

mto mpws to>tw with rises to ^stteto tetartol assure • Tney



sug. jested that 8®U dosea prsdi^a these KJSpaiaas Uttwgh tte

stSsaMUosn of* ©hesaoreseptoiy in the ofiaxstid sinus and tost larger doses 

in additioi eotad throu^S central

Adolph and Paul (23) # 1%7» sUw^ing tte pslmtwy end systemic 

wecular respcsw® to the ©aiUmtms infusim of 5-4ydro^syptami» in 

doaa> reported Mstad putem&xy iwaowtrietim and lirptrtensicn during 

the entire coum of the dnftosione initial pswure response wre 

of a variable pattern but cmsisterr^r fedlaM V a generally sustained 

reduction in arterial pmssure* m vlw of the fast that tashycardla 

and insreaeea in cardiac mtput ww re©ilar3y ohearwd, th@ sustednod 

^rsteMc depressor rsspow was attributed to a Mtsroasto in poripharal 

TOsistwm# 9»y ca'®luded UM S^dwaytW^^ w$sto ct>ntinu<3«ly 

irdbsed is a powrM. pulwwy vasoconstrictor, <tee to a direct local 

effect of the drug# and a vasodlalator of peri^iaral vessels.

in thia »«b year Borst, Berglmd and LisGi’egor- (2) reviwing 

the effecto of phtoaac^lo^a agente @i the pulKmaiy circulation In 

dogs, re^rted that tl® adteteistjmticn of small doses of ^4ydra^rtrypt* 

tolas into ths ptitoanMy artexy pxsAwd oazled pulmonary ewocanatrl®* 

tian and a rise in this peamre* 9® syaterato arterial pressure 

usually was umhm^d until large taes were- adaintetered and ths 

sryaterio pressure response then obtetoed ww of a variable nature.

They (Merwd no evidmee of hrtmchsocmstrictlan.

A eubBtonce displaying phamacolo^csl properties such as those 

of serotonin has boon tod is a chaitenge to the mkt inwstigatore in



ttiia f4eld* it’s role is ef greai is^ortero sod cottoem,

in U'M hsa bsen U to aa lzvort«t rastabolite

of srel present to W ttosuw af ani^U? tocto^ng s*n» As to tl® 

KWtlWitoiW ttaw^swlitoh It aMlAs'ta lt*s ef&eN# mar conflie-ina 

o»etojsl«s haw here pi^sented mfi at pewM# tie/ aro not ctowO^ 

^wbrsts»I»

*Th<t wsjilwbim to *p®Ant upon «r ro*Jia fed v

tl» changes to tM partial pmsmiroa of cartm dtoriM and that Uwse

ars to torn dteteaawd to a ^eator extsxt W the ©mcxmtratioi 

of carbon dioxide to the Mood tod tiMW* aro wll ©stabltohed fasts 

(33> 2li, h)» rate of resplratoxy watlXatiai to dingily pinynor- 

titmti. to ti« c«Ae di.ixd.de tenslaij a ^aww® to cartm Mwlcte to 

fMlcwd Nr a decrotoo to sresplratoxy rate# On other hand, carton 

dloKldo tenstom cawntrMicms «e towpseSy proporticmal to ti» 

rate of respiretory wntilatlmj to iasrotee to rospiratoty mtonto 

TOlttoBS wgulwly prsAttes a &«ww In arterial blood tonsions and 

caxton dims.* corscentMlto*

*XS IM partial wreaaum of C0» to the arterial blood tod 
alwalar Mr to rsdkmd 1»5 to 2«$ ssu lig# bolix th® n «M. vatoe 
of l^) «a* Kg* by vMwtw l^i^rrentSl®tl«> apma of brief duratim 
resulto »$$» tee wO.®W effort to ewpewd*®1!

Xt Ms teen. teat tM s&stototraUm of ecrotoato to

doss# first induces « state of tews tost ly^r^»a whtoh to tten quite 

oftm fMlored by a period of ajmea (1^ 2^)» It to the objeetiw of 

this study to cMerw tea wsplrsto^y and cardiovascular reapmwes 

wwww^^toSr^G,toA ©f Sixtewte M* p* 8l*2«
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elicltM V U® of serotadji to do-39 «< to test Uss

lypothB8i» Uhat the initial respirator* atimlatiozi Iswers U» blood 

©arb® dimlde lewis enm^s to induce ths state of «p»a.
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A total ef Mgs (»0a sM. festfil®) wi^dag tetma

6 &«! 15 N* titolatedl M thU stue-V* «5p9ri.-®ntal work 

Aswls^ed la tea ®tag©8*

gymWTM* W .Xe A swllMaw *W to wMah *lx 

totela wre ewM ta

Ae th» ef&ct, if wy# < tie waAMa actatl®, 

Isateato StiU»e

B» IM pteriMa < W anticoagulant

Bapeto/HtMa iwtmm mameru

A »«lto» ealatdlaa emtetotog 10 ag> »f 

teparta sodium p®r tiU» m wch 

asms-tetoMss*

Ce INW < ^.H8W!*xw^tos »>iwd U 

elicit tte wtpteM '®*r cteerwtim*

5e MhaUm cf tte wM to

obtaining mA atotog toe Wed

^mTrWTAL mtf. IT* to tote th» wMtotog.tmlw

mtotia ww «N to toe eftbste «f

trypteaim (3J 1#V*) m toet

A# Swpirstw ^»tea

8* CaMtommlw Systea

C# Etood C*8®?#
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All wxw with pentc&tobltal ©odtia

(30 »^ge) la th® lesser sajfema win* Tte ta®*« was 

cumulated* Dw right axl laft e«*aa esretid wtesdss# ri^it 

exte-mal jugular ®M Irft jfewral wtos wm topwd#

tesplMti« w® wa«*4 by jAmiag tM ^®*5gwsph 

axwmd tb»wf th® e«a*ittog tube jtew tl^

ww thffia M'teted to a wa»tear c< the sls^l©, ttimir*^pe 

(rubber wtibs^w) te wMsh ww attwtM wMttog stylus* All 

traoln^ we» reewted on a 8®M dwu

ite bla^i prsesurs aud heart r&ta vi» »ourMd tor ths 

psrpow of cteertiag tbsir wdstio® tetog ©wee of the 

experlMrt <M far Ua tesurwm that, th® data bbtaimd ww eharestor* 

istla of that rwessM by pswrieus wtew# fiood possum was 

rooordod fsm the Mit earotid wtery V ww of a mercury wmsmtsre 

a® heart rata w* watered V ® el«trooarMdgr^i* or ty oornttag 

IM individual e^tOTiam in ths Hood tracings*

Ar^rMl and wn«s *^tea (earrtM artery and eteroal 

>0ilar win) w» oolMctM Mnltamcio^y jwt $rior to tM eten* 

istration of mroteBiin @M towSlately after th® terainaUon of the 

initial wtod xwpirttssy atlwlatAaa* The teohdqpn for obtaining 

and handling tM bls»d sawroMsslly w« a sMlfiaatim of that ^scrtb* 

®d ty Sdsol®*r (27)*



wilh tow lock

wlwa ww towr^M to to ri^it eayottd tetwy tod ArM eKtomsd 

jugulm* wto* To to wIom wre Atotod to 2 sal# optog®® * o”® 

top wastot# to 'otor $«p to eolto©tl«i ef MB$a*ee Itea units, 

QsiBludlng to collection syMngss, wro left to place during to 

caurso of to entire esperiwat* M to eaeplBS ware obtained, to 

eoHcctlon syringe were rewwd and stored to m ice h-sth at JAC. 

»m sjTir<;es were ton ^ubrM to roadtoass tw to drtwixy- of to 

mrt

Calmilattons of to wlacms of esrbm dlocddei «ad cx^-gon

to blood wre s»fc ffsa data <&totod ty to us® ©t to VesrSlyto^feiH 

omowtato appara-tus (3&)» to $COg for artei-tol blood was ereired at 

by a^Sytog to wdw pernnt ireSteoB to to mngras of Stogsr esid 

EMttogi (30),

& aolutlm of seretmto creatanins sulfate^ omtatotog 

13O»3S «gs»' < bow par ww prepared fw injection by wi^tog 

3 of to salt sod dtosolvtog it to 10 tiU of dtoWLtod water# to 

figures giwn for ^tydre^tsyptolm to this .report refisp to to base 

and not to W3g&«*

Ssrototo was aMntotered wto to toft towrel wto throi^i 

a ©tomia ofitoped with a 85 A# burette oaatatolng tootmto saMne* 

Bosh tnjsctioi was foH^ed V ® WBh-to of 2 ?al* of salto®

"to"'0xten&d'^ IV* R* K» Metarts of tobott laboratox-lss, 
Morth Chicago, QI* f$r to ©ww-rem supply of watoto cre&ttotoo 
tolfate*
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A trww ww xw4 tw the Was tracing, t^per

scale to cash trwijsg todiaaMn eM w*wc«d Mxrtolaw ©f

tim, lewr scde todieatesi t©»-wccsA cBW-cdmta» A elgnal 

l$lwed 8t O.tia* lg* (WM presaurc) MiMted U® pctots at laMeh 

blood 8*$a«i ww 'dwi awS drag touted*

aeh animal w» stib>eted to ’tew to^ctiam* td» 

l^w tetasea to>ctiw balng a^TOrisato2y farV^-w aSmtw#



ExmBon-jn, w? x

Awi 3# B SM5S„.«)

a® ©f* l-«8 tiU ©8 ®ntom (®wb*ta sohitlon)

mt tl» we ©f hM m sppwmfe ©ffeci ce ti* 

function stanUtoie -terefor©* 8<to» mt h^parta veie 

wk! the entlw ©^©rimni*

C« W>1

Mirotetia ee# sMMsWmwI inirem»3r t® six ml* 

atis «i a ©$ 5-5$ w$@a/lt* XasMiaM rwpiratwy 

8 ®M tersed ths entiss <ta»

Mttaigh rf meh toss iatowitr M tte <? towl« 

'toe toittoX WW8W& n®s ftilflied hr « gsMed of epm 

M to»t wee tw til tao towto# tai soet fireqi®nt]y 

. M 1SH5 asofeg. toexefee# 13 w^K&e tt£ Hyttasr* 

tayptmi©® ra ehwsi « tte teel ufose*

d. ...QW^ pss) > c$Ttixro w sram

TIK WXK) smsw*

On W@w difr@»al wterlti and wnow

sextos »w tom ftw « tew teg ®ti

stoiwl in an toe batSi at Ths Wtim dtoodte sad 

WBP^ talws. psmsnt wxe tetentosd teBdtotelr# 

«6 o» ter totomto thereafter fa? a period of stie
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ftw Ms Mia# wgwMlm co-efflelents warn

00g A2W toIwbs paromi poa* tar, **2Z>31 

ik&»s pamrt to Opm ealculatlng W® Walws, 

it ww c^lslad tat tte w@wsi®. ta wlma percent 

of eartm dl«Mi m ttae w» mt aisdJ^siatSy related to 

tisa# bat tat wo® diaplsgr a algalfltatt r® gross ioa - 

ta wta bsiag totaea *eSSto «4 *»27S8 •woIsbhmi jwrcseab 

per hsar*

Figaro I is m lHwii’ation o< ta sregrosslm lima 

fitted to thte MM



Fig!lT« !• 
blood 
to Og

Hegressim of. nl« of C02 and Og/lCX) ail, of stored arterial 
(5°C) cn tiae« Upper lino fitted to CO- data • Iqsiof line 
data* The crosa toMoates the origin f5r deviations*



gmailOTAI* PAST II

Tba latent i^rlod (with standard dsvlaticm)

foa? tte rospiratory respow ww 6»h + 1*8 seeonda. 

Sewnty-sewn pmHseat of th® injectims and fifty-eight 

peiroent of the toiatiA foil within this range, She 

initial Mded wpirAoty sti^ailatim was * eonslstent 

observation in til anlstise «wa®a insreas® In 

respirator rate (with etaiidard deviation) was fmmd to 

be MwT t 1*6 tises the rate* &ity forty-'

cm percent of the totistia# as ©Mpwd to sewtitywtwo 

percent of th®' .tejections^ *wwtMt®d inoreaw that 

consiatentty ww within the HMte of this range* 

awra^ toaiim for th® initial typerpma 

(with standard delation) was 12,1 * S*8 seemdo* Iha 

pereentsys of mimls wpiaNdty falling within tliese 

Halts ww Isss than half that observed for the total 

K®E*er of injocUcms*

Generally# th® irwdiat® post-^yrperprieio rate had 

an awara^ iitorease (with standard (feviation) of 1,35 + 

0,b tinea the jw^tajeetic® rate (figms 2 ml 6)*

Gccaslonalty, this rate returasd to the ccmtrol level.



fell slightly Nicer (flguroe 3 ead 5) or w ohttacter- 

imd V a peri^i of aprwa (ttg»sw M tod 7)# Nt these 

fNdinge ww ®ot» ®» initial atWlMion

was^ coi-wistently fallowed t®r a period of respiratory 

arrest in the expirato$y position in abcsit sixteen 

penssnt of tl» eat sals, a® duration of the owr-all 

respiratory respwe wngw from tteee to Wlw rdnutes*

■ With regard to th® MUal inoreaaee in. respiratory 

rate# ti« data ixidicated that the nwtem respiratory 

response to 13 of eerotonin was obtaimd in

th® first# seeond# «d third indeetiono and that the 

tim •. leped - betMW in>otiaw in eaoh dog was great 

erogh to owrooB ay poseita* inftewe of t)w jhmm©- 

n® of ttoty^laxis*

CAISIOVASCIM, EMCTS Of ggBWXM (13 aegw^g* - I*V* )

TN Hood pressure reapow occurred ew to three 

secroote after tie ewet of tN respiratory effeot* The 

awwge latent period (with standard devlati®) waa 

8*li +• 2»8 seconds* Sixty«ono percent of the injeetiane# 

so o®pmed to fortF*one psreent of the Minala# displ%-®d 

latent periods that fell within these Halts.

Be IwdiMe blood preomiw reopcwe eonslsted 

min3y of e rise. Tte swr^a tooreaoo (with standard 

devlatian) being hl»81 21<S m* Kg* figures 2 and h 
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to® iltaBtmUw ©f thK Nps < swpaw* 

instaices, y» pwssor effect w« p»«dsd V a 

tx-anslsnt, blood jossto® fall (£l©ir® 3)* 

0ccaslmall5>-, t»o dipliasto tso® rosporass wre 

oteered, Ona in vMeh the MUd. effect# deproaooy 

in nature j, was foUased V ® rise in blood ^wsaw 

of Bppra!d«ate3y e^id. degree sesi dwmtim (figure 5)> 

tM other braving a pxtosy preww respcroe foil-wed 

V < 5^1 to bbod pressure. A rise in blood pressure 

followd V ® $redo®femt3^ cfapressor resume ftored 

anotiser pature infre^mtl^ oWwwd (figure 6)« 'inly 

rerely did a sustained# solely depressor respor®® occur 

(figure ?)» Depressor reap®*# recorded ranged ires 

•6 to *68 me Kge

M aasurata rowire of the duretim of the over

all clrculaiozy reepowe w not obtained* Bcmwr# 

it ^sarently fell tettfoen ten and tMrty-flw nlmtaa 

as it was m-M that a rew mi gsmerelly lowr control 

Itwl was wtAlistod during tie tim baton to prepar

ing fa* ti® tojoction* toititi, bra-^cardia of 

rerioue degree arad duratl® was a caeistmt finding*
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n^ee 3. UeS (30 *Wr<* X»lU* K^Ms-
(33 «»M8» X*V*) m Iflw *& te®* $$M» *>< respS^i^t follw5j^ s®cofs5

’B$essa3!» is »* %•♦ rate isMrttoa ttoad prosr^ BsspiraUant^
™w*gE$Me x^eer&s impiratioJi ^a» Sl^O. at 0 m,- 11g. Wm SaNyss^aaee la si^ml 
m-^t traalns indican Uss at whlah lOoad soi^^ wx® ^am (arterm and wnoos)! t®s tirtemiMsBa, 
«te®tiit2S86dU«i a£ serstanSie I&ae terM «* 3S secosida* ^pper tracdsg a tram.fcnt ^ws®w 
ressonaa wseaasss, W pisdossinatel^ mwsar lewer tmeis®# tie IMUaX ^er^m fstos^edJ a in^SSoxy aKSi^ with tes^s te mwca Me,
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U 1^, ssOs* n»3 lg» Ssm misssl ea- Sa %• SseetteUe^ (33 wW^S* I*T»)
Ef^ts < or«^3©ia Immi (23 IeX») ©a. telsM &&& hsarfc rat®, MS x^pirstioiR '
miaeug ^>&U3ae 81sM 3a m. Sg*t 8b^ SatiiWaal
felTGd is^sot trains* Kospiratims jsw-^crspMc w®«j issspiration dem. Sl^al 
0 m» 8g» tn^riuptlers in ei^al ti^cing indicate titas a& which blr^d saa^lea *re 
<hwn (arterial ®M vetoBg)> W intarraptissa, Th* interval * 13 secends*
Upper traeix^ 6h®® » primri2^ presser r^*a*e, tracing, th® 5alW& foUsmKi tr
a'$srlM^t rss^je^s^ arrest*

so



240

^WVVWVWVYVWWWVVWO'VW|||j pTrrv . rx

$e $» Bag, naOa* 15»3 Kg* Anesidisticj pentobaTMtel (^) aag^g* E-ffects of serotesiixi base 
(13 se®s/£g» XwV*) on tOtood pressor© and tearb tata, and respiratim follcwisig third injocticm. Blood 
l^easmre in ea* Ige# feart rate ty individual esxmraions of blood pressure traotiig* Kespiratioti! 
pneuaogr^iio recordj inspiratim daesa* SI^hQ. at o bb* Hg. Thirea intorrapticxis la elgnal 
aagnet tracing Indicate tim at wMch blood sambaa were drawn (arterial and venous )| ti»o iaterruptims 
adrsinistratlon of serotonin* 51s® interval * lb eaccndse Upper tracing shows the diphasic t^pe of 
Mood pressure respemse* lower traoix^, the initial r^porjaresa fdUcwed V e slight decrease in 
respis^tory activity with regards to control rate*
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■nw® %0 O> I»W*)* Effects ©f ^to^cmin tai
(13 w^/fcg« X.f«) «a idjooel ©nA heart $M»,- sM f&tlssteg oeecxal Injectim* EU>ad
pn$33tir9 M m» fearb xs*® ty SadllSAi*! omesiexse @f tOaodt jaes^im tracing* Ssapirations 
meumnispMjc wcorAj tos^dUrati^ <&3isia» Si^al wyirti M 0 s@* Kg* Thre© lntimmq>t^csis in 
ze^st tracing ii^icate tin® at which ttUod wre dram (arterial and wnous)? intexTuptimii,
a&d^eWMesa ©f «gr®tc®M» ^s® interaa * 19 seconds* Upper tracing Maaas a riM in hlooa pressux® 
follaered ly a pixitonged d6pne8oc«‘ response. la»er tracing* initial feHamd V a
c<^tinuatd.on of incressod r^dratcny acUvi^.



BL
O

O
D

 PR
ES

SU
R

E
 mm

 H
g.

240

200

/ 2 0

8 0 4

Q

■V

I 6 0 -

ISeS Kg» pmteMM&a, (M lOssM @f base
(13 X»S»> 9B ’WM. gsssssssB Mfte> x^spiraUm Kbaaxi
p^aaxmr la m. ^*e ifeM x^t@ individual aso®@isa8. blood p*®M0e . Ites^r®Et.iaii

xseo^} liMSpiratlm doE®. ' Si^sal at 0 S®e@ M cioasCL
t-rseins Mdleate Wa& M *Mfll blood saa^teB «©s® dmrei (sateritil aesd i^3®ei)| W SstePS^dSaasi 

afatodstrati^Hi tide* ssrotmln* Ttos intsml-ldtocsob* Upper afeaea a ©astalned 
w^anee* Losser W» Sx&MiSL £ti5kiBeA a perixjd ssf jesjrfMiKy amst.

iiUMiLa
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®Undf ead tto eaalgaile t» toss carfem

diflactito Mutate ww smKMi tiw astkods provioi»3gr 

cits*

to® oobM eacrples iw« wit Warn w to Wo 

atoiWa pdoa? to the of wrotetij®*

to® caxfecm d$«M@ omtenWi fw

wte^ryH «d wmaa fetoS clm®2^ follswsd those 

of tbs wml dog w fauM fcgr Stwsrt (33)» - The 

waslmti. sli^t ww Mtrifeatad to th®

inflow of tie tosoti^tis wd»

*6* oyya «d carb;® dioKldB ooiWato for th® 

•rterlM ead w$m® 9«^te totes at the tormWatlon 

of ths ialtial wtod rosp^&vozy stl»i3Atlmt or not 

Im^ar than tblrtr wwte tt»mafWr> tiao diepl^ed 

wlw aMlar to ttaao is th® smmS. otate*

Ml for the rtiUm pcrmrW of tbs

blood gw® ww conple^d within eight hours from 

wittAwM, tow md ey asmx^ e&rwctxms as 

detai3M to tis® reaalte to l^rtomtol Fort I * 

Sectim 0 *»w -wM*

Wwn w^«tog W wm cmrsen ed oa*» 

o®t®xM of tlw o«gaw Wtas * the pre-to-



Jwtlan wit5i dawn at

tt*# a toGsews to tte oogrgBit ■mtoat and 

d«»w to <M ©artm dioxto© ©mtet *»» foond. 

for both astelti. tod wnw tolcrod sextos*

■toe sUttottoal eta^ < ttow data was 

aewtod «t V wftpM < witee* toe 

awto wtowm iM»» ths axygtm sexi carbca 

di«M» watanto dtopl^-ed signlftotot ehwigse wea 

betero toM^&ato> for both totortA «8 vema 

atopltot «M tebwa for te es^gm

mbnto ©f wmm® blood.* Tables lt nt in, and If 

(pag&a 16 through 29) ttw * »«jW of the etatisiloal 

•Maattooe*

ypon furtlwr wtoiMtte of U» ahtogeat to 

blood gtoes of the mlasSa ds».wtrattog a »apto- 

Mosy leeponoe with a dtottoot a^®to tompcwnb 

foltetog the toittol waited warptoatcoy rttoala* 

tim, it W6» asted teti »»t fregrentiy, the iwjdiwe 

|!©y*nt of e«te dioKido to artoriM tod wnoi® 

bted ohmd a ftil$ the pormst of oiwige rrngtog 

fte eQ6 to 1»1 and *11 to 1#3 reape©tlw3y» 

oowtoialiy, terewa ww wewtod#

toe ev@»n ©«teto fall^ed a olMtor pattern# 

Gfnly to tiis diwotloi of a rtoe» Table f to a auza«y



of th® bXasd ggs of thaw mlMtee 71®

arterial ^0^ wCL»s foiled tha diwotlsMl 

ehmgssi of th® -Mwm md will be 

dlseussed later*



25

x

Osralts of tlw ©f Varlane© Applied U toe

todivlc&itis**®

VdhwMSf Percent of C^rgen in Arterial Stood

saros or
VAKIAM

WXAK® K’CKES OF 
WSDOH

MATIO SIOTmCASTS

Between 
Car^iticme^

2.a 1 0,868 K3

Between 
BepeUtion*®

5el3 2 M88

BeWem 2U7? n 8.U8 W1W

Cwdition x 
Repetition

•3^5 2 ♦330 MS

Error 3.01i S
Total 1J0.76 n

» Tl® toj. of 13 n»g®/K'g» ©f S&rotonin
1st 2nd Inj*, 3rd inj<

«hw» Doga w 1 12 imlosiw
ww *OQ1 <• level ®f eflnftdenee
13 Kot Signifteant
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TASK n 

ef the Anal^’SlS of Vorimae Applied to tise

Votoass Bimnt of Carbon Dioxide in Arterial l>lood

SOWS OF 
WIA^B

of
HSWOH

F-RATIO SI®mCMT3

BbreM
Conditlarwi*

7el$a 1 0.8B ns

Batewm
Itepetltion^

19,96 2 2,157 IS

Botroeen
todiyiduXla***

i^>.n U 17,077

Ccmdltiem a: 
Kepetition

1.9b 2 ,2a m

Error 8,79 59

Total mtuoi 71

♦ Th® lnj» of 13 eegs^Cg* of Swo^min
*s» lat tiij*# 2nd 3rd in3»
*-* Dog® * 1 thrw^i 12 taslaeiw
*»»» .001 • Mwl of eorfideneo
HS Bot Significant
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TAM in

Results of tte Mansis of Applied to the

Wlw®» ftjrcent of Ct^-gen to Venous Blood

sojacs ogf VABIASCB F*MM0 SKKIFICffiTS
WIAHQS raax)H

8et»®en 
Conditions^

6*25 1 E3

Betwoen 
Espetitlosa**

15*0 2

Betwwn 
Xndlvidaatlsew

67*55 n 15«7& .1-W»

CokIIt/Lon x 
Hepetitim

3*77 2 •875 KS

Error 55

Total to?3*25 71

» Tte toje of 13 E»W^g* of SoMonto 
o» 1st toje# 2nd toje# 3$d toj*
*m» Do0i <* 1 throogih 12 toolusiw

.901 * towl of ooifldenoe
S3 tot Slgaltiomt
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tms it.

tomilt® of ©t Veritoee Applied to ths

Vohiss Nroenfe tit Carban Di®cid@ in V<mous Blood

SOUittK OF wizora F-RATIO SIOSTFICAMTS
VASIAWB

Betoeen 
C«diticw«-

2*T 1 O,251i m

Betiroto 
Mpetltion**

8,85 2 •331* KS

0eta*een
Indl'rldnslB'»*»

69*80 U 6,579 •*40

CoilditiQns x
Itepetltloa

5.13 2 J48 to

Error 10.61 S5

Total 1302,5 n

♦ inj, of 13 oBga/Xg. of Serotaiin 
w 1st inj., inj** 3yd inj*

Do^n * 1 tiirou^^i 12 incluaiw 
w*»» *oai * l®wl tit emfidenoo 
m Hot SlgE&tteaK^



TAZLE ¥

Ozygon and Cartm. PIcKti.de Contents of Arterial 

and Vemcx® Blood til Pegs before emd after 

the Matixlstratiott of Sei*otanin

AHT^IAL BL «D WO'JS XMB

Bog Wgte M.
^Wasn

5C
Ch®if>

Cartsm P-ltotiM tfSSFlS^?! Carbm 
before

DiO5d.de
Ster

Ch8K@
tefore

...M»....
'After 

...-lid..
Wfore 
Inj.

After t
Chm^

Before After 5
Chan^BKo. Ko. ,iid. ..... Tai*

la* Vol. Vd. Vol. Vd. Vd. fol. Vol. Vol.
ew^ww ,,.A ... 5^8

2 10.65 > 16^2 13.06 1.13 k5^ 1*2.33 «4).5O 1U97 0.13 1*7.55 1*5.91 -0.311
16.17 17.10 .53 1$2^7 39.66 • .62 1509 11.68 -2.31 17.79 1*5.52 - .1*8

> 16.15 13.5)4 1«M M.l*7 39.W -1A2 11.81* 12.83 .a l*lj,18 1*5.59 .32

3 lle25 1 17.77 15.12 —1.33 to.97 39.07 -2,02 15.B 2148 U19 ^,76 50.50 -43
2 13,Mt 19.31 .1*7 1*5.55 k3.6? * .U 16.80 17.^ .61 sum ^.50 - .!□
3* 17.33 2KJ.^ 1.92 33.51 h5^8 1.76 15.1*2 1$.73 -6.93 1*9.51 55.17 1.U

10 1» 23.01* 13.75 .51* 1^.13 to.98 -.31* 6.14 7.23 1.27 1*7.^) 1*7.33 - ai
2> M.0h 1U*7 .31 1*2.03 33.83 - .71$ 5.73 6.75 1.78 14.75 U.23 - .ii
3» 13.31 D*.l*7 .8? 1*2.00 U.71* - .06 6.22 6.75 45 l*5.m 39.92 -1.31

n io.b3 1 13.75 1)4.36 39.30 33.35 - .21* 942 9.03 -.56 U*.O7 1*3.97 - ,m
2» 15.89 15.14 • e-n 31*.&> 36.0h .1*2 6.(X) 5.72 - .1*7 U.83 1*3.50 . .39
3$ 1U13 13.1*7 -o.5o 32.10 31*^0 045 1$.71 5.77 2.25 11.01 1*3.14 0.60

BOTEs ilie enlaals irxiludod in this tabla are onl^* those that ctenanstrated a distinct apmic rosporoe 
follc»in-' the initial tgrperwntilatian elicited the adralnistration of Sei^tanin base 
(13 jUl thanks are pteitlte tmless noted.

» Injactiona in wiiich apnea was bbsrersred.



'Sat. initial wspw® In d^a, nndar prmtobarM-

U1 amstbQsla# is tha intrawnoug injoetl^io ot 5^-dr^t^tteiiM is 

tocrewd rospirMosy activltr wss a stmslMont tindins and in accord* 

wito U» dbsonrstixis of otters (1^# 7# 8# Sy, 17)* Donrias and 

'"'^h tl* 8)# Xteyams tod van dsn &uw!4^wb 05)* Schmidbr ®nd 

Y<%i&Mn (2^) md 2&Ci&bin et ti (17) haw mig^sted mclstolxR» potoluly 

invalwd in tMs rospcmw# luv at joaatot tlaw is awh d.toar^®<$-.-x)i$t* 

Kcwmr* in vlw of tte jubilated iltta, tte effacte of »ro toxin upon 

reapti'atlto ssas to te mixifosted UwougJi both parlptewl and centxti. 

roohandatiS*

during tte p»lba.tnsxy jtwao of tMs atu^# it waa notad that 

ths in aaroi^r of tte initial ropdr-ato^1* response w* to a eortaln 

dagrao gowmad V Ub depth of tossttesUu This tes also teen pre- 

viomly cteerwd (19* 8) Bid can iwro th» lito2y te teoovaatod £« in 

part by tte depwsoant effects of tte WMturatea tte rospirat.-xty 

centers (12)# ds prevtoaa3y not«d ty Doiijlas and Toh (1)* tte irogti- 

tuds of tto initial ros^a to sorotonht w» fotmd te be also dnfliroixt* 

ed V tlw dosa* Snail doses elloited oiV Bilniiaal responses, swtires 

in ti'se nature of a aln^a gasp* Wla largsr dosw produced a narlmd 

Incretoe in tte rate tod to^dltuds of rtopirotim* Howwr* it was 

c^iserwd in ttes® o^orlasnte that the saxlmm effect for ths initial 

reapcro In tte j^wity of tte Mirito was obtetoed at 13
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Upon tM rapid of 13 wgs^g* of §4y<h‘<WWp^*

totoa* tte initial wspiratoxy m^swe disjxl^d a oeto latent period 

of Sett seatHids asod m awrage duration < 12 socotwls, th» forrer flg^ro 

being a few seconds Isas tlwi that obtained for to® latency of the ini* 

Mai circulstoyy resproae* iniMal rwplre&ory rate imwaoed 

6©prodsate3y Hw tiws the pnMjajeoti* rate ww sccor|>»ied by 

m Increase 5,n irespirateey aspliteda w illxxstrated by the resplratoxy 

tracinge.

■ It wctold seea qtdLte evident frw teas® asqpertemte that tte 3M* 

Mai respiratcny effect is isedepesdent of the Glreulatexy responses in 

view of the dlfft®wea to tteir latent tod the variable eiroula- 

tery reapsses observed with toe oawteteM ftodtog of respiratory atim* 

latime *Ms lack of totertepetAw beteoen ths teo responses hag also 

been pwvtoMly noted eM not* defiMtely illustrated to expertoente 

where neural patterns wxw Uoctod V wehmtosl and phamaoologleal 

toasurea (1$, 20, B, 17) •

iswdiately after the initial lypertoatilttlati, four response 

patterns ww otewmde «® * ooattouatiw of tlse increased reaplratexy 

activity, «3y «f t* Iw toteneity than that of tte initial wsp»gej 

two * a iteorew to the reaplwtory rate with regard^ to to® cmtrol 

values three - a poric^ of roapiratcny arrestt fair * a period to whioh 

toe respiratoiy rate returwd to that obsmrwd at eontrel tisse (listed 

to order of Koreas tog of oeoumate). Gemrally each antoal

displayed the aw pattewi for all of toe three tojoetions.
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The intensity ffind dur&Lijffi of tte® posMi/perpnelo z^sponse 

wae not related to the degree of ths initial respiratoxy etimUticm 

rate* Mtoate shOTing only « dsarsase in respiratory ectivity 

to the poet^yperpseto period say haw displ^ed an initial lyperwn- 

tilatiem of tiiwe to six Uses toe oentwl rate* In one instance, the 

tojeetion of a esall doee elieited an initial response of a single gasp 

follosed by a period of These wrlatlons also apply to toe 

duration of the Initial wsp®^> and are of a ctoflicting nature if 

one ewidere toe^ ratter coundly establisted linear retotlonships 

between toe duration of owr^wntilatiai and the exist*

ansa and duration of toe foltoring apmto period, tocsm as early as 

1905 by th® observations < Weil (35)*

Schneider and imtesm (29) reported that toe intravenoua tojec* 

tiona of §) rogVKg* of serotonin cmeistenUy produced an initial 

respiratory stimulation followed to fifty percent of toe snisala by a 

period of ep»a, thirty psrcent dmraatnkttog tocreasaa to respiratory 

activity fiw to ten minutes after tte drug to>ctltm« teCanon tmd 

Horvath (16) oteorwd tost toe injection of ^90 scj^i* of ^-dydrosiytrypt* 

amina into tte polaasiaxy setoxy omstmtly elicited tte initial typer* 

wntilatioii followed ty a period of reduced respiratory activity with 

apnea to abcmt seventy percent aS toe Instances*

In tola stu^r, the initial mrted lyperwntilatiwi was moat 

frequently followed by a continuation of increasod respiratory activi

ty, tte rate of breatte per minute being increased to about 1*3 times
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th© eoitrol vtiUiee 'She was observed jto thirtyttare®

percent ef the mlixOs with airtwi percent coswiatently demaa* 

rtrrtlng this patt®m fw til 3 inactions. Beth of* ti* prertw 

InvestigaVjns^ recorded reatp«»w of oaaidterafoSgr larger dowa of 

earotordn, and Bcr^rth tsing a Mffbx’ent rmita of 6dsdnlstr&- 

tion* Wlwn oo^wing tM Mia furnished V tlwsc warfora with that 

obtatoed to thto report» to mgards to th® ertant of tooraase for the 

toiUti reaMratos^ rwpewe# the aisllaritles that existed sees to 

further atrsmgUien tha a^tolm that the BMdwa initial effect for 

rsost of the sstotis to thto »w obtatoed at toe 13 wgR^Cg* dooe, 

and suggest that too initial rosparwe was @fW«M V toe d<w strength

ta a Halted degree#

Cto, the otter tend wte® eoteidartog the varirtiana to the occur* 

raroe of epwa# toe <fcw rwpwe efXbot could tew had a dlraot tear* 

tog on the posW^rperp^to response If cw camldera Paints!^ (23) 

w^aortim of tte pcssible wctemto* towlwd to tte initial apwic 

respimss as seen to the cat* II® eanctders tte period of respiratory 

arrest to to * resultant toe stiaulatian of ptiareiary daflation 

rettoptora to to® lun^ and nwstily ttew receptors are Inflctiw, 

but upon wter*® atteXaUm* thty stew a raflM raepiratoxy acotiero* 

tiem, tod -eten partly stimlated to< inltiats respiratory tohibitton* 

A stitolat-ltifla such m that rated ^haMotio^jsally V the influemo of 

& drug* to notes that tow® raeeptora aro stimLated ty serotmto ate 

could be semittote V Mtilar (pantittos* te sug^st® tte pcseibiliV
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jtepilw firoo tteM receptors be pamduoed during typerprea 

whan the Skaaye e» inflated md deflated ®oro ra^idS^*

If thia action ia a rospa»lb3a faetor, it ecmld in part explain 

l&sCmai and tamdh report a hl^r incidanse ot aywa than Schnoi* 

dor and Tmtam wi wV i» ^hl® atodf a ter ineidence than either of 

the abors waa aterwd* It could also in part account far the rooarded 

apma following 'the rB8plr«t«y response of a aln^to gwip obserrod in 

thia studf» th» of apma in th® sec®! wi/w third

injoctiozxse Howawr# It would be wwsagy that in U» (tog, these reeop- 

tox® aet soocndariV to y«@ mre dlroctV responsibls for the consis- 

tent Initial ^wwitilAtiau

ths ee® armttesM ww es^ils^ed in all three Btudlos, 

U» exact <&3pth la untosm* Susktol md Hahn (33) report that dogs 

tmdor penbobarMtal awthroia dlsplv m IMtial wpiratozy depression 

which reduoas th® minute tvlnn® md reapiratox^ rate ^pratisatel^r foH^* 

fiw peroent froa th® mowxy wtos* After th® initial wntilatoiy 

dsproasi*^ (39 ®ln») th® respiratejy eonter elwl^ recovers and is ewr&* 

uall^ hbl® to Mdntaln fairly noroal alwdlar • arterial gw conmntm* 

tionae »hB chrn^s otserrod being rore praiotmced during th® first 

three houre of th® Bte4iour cbwwstim period* TM» oaraatmtly e’uangixig 

state la wrtedrOy an iryartetot factor in a of this nature*

In thw experiwnta* th® andnals that consistentiy dlspl^ned 

ayneie respow® also cfoasmstrated gredtM Increases in th® pre*toj®cti(m



respirsbo^ rate, £roa to .ia>cticw* This was also otoerwd

in th® snissls that disipla^ad' to ti» ewond md/or third

to>oti®3Se tihis sbssyvatioji toother with ths fast that cmm t?» 

period of reapiratoxy amst was obtatoad, it a^ipeared a^ato to each 

of ths foU'3»tog tojotitions (HXastratod to -hbto T) a@eaa to @®tab* 

Itoh a arolattaisldp tetwon tiw dtototohtog effects of th® ®®stJwsto 

on th® rospiratoxy cantor and the oacurranc® of apneic response* 

It rot be amtiaaM h^ewr, that so® SBatoal® displayed higter 

©ontrol raepiratoxy ratos than -thosa dswmstrattog <w®, and their 

post^yperpneto raeproes were of emttoasd reepirataty sttelatdan. 

It to beliewd that its abaenc® of th® a^»to phma to tteee animal® 

to due to part to anisal wiation or pwitiy m todividuel respon®® 

pattom goveiwd by m oppositely aottog aeahmisa such to that dteccrib- 

ed by Patotal to prorioi^sly mntitoed*

It to with wterstandtog that statisttotily »i@ilftoaHt ehangea 

w» found betoeen todivMyato for tie irolawi parrot of both oygpn 

md carbon disri* to the wtortol and wnoua Hood* Tt®so diffiBrenro 

to Mjori y of the toria-®es can mw tom 14M2y be attributed to 

toisal variatim ti/w to th® diffewnce to woptoatosy astivlty due 

to th® vacytog respwalwness of the todfridusl eatosto to th® omothetic 

as eisniftoant chm^ to the wtoma po.reent of esygen to 

wnro blood that wm olwrwd betwen xwpetiUm w« to the dirocticsa 

of a fell, «d crotoared to thto report to bo due to @9neral failure 

of t!w eniml, a c-toditlai rise inferred ty th® obsorvatiexn of Daly et



3?

ti, (6)» 'She of StKiklnd and Eahn (33) ®d FvM (10)

indloats '&«& too to^-gon reserved,ra la. waoM Kiwi &a (sppsood to th® 

©artm diosdA x^wrvotoi are ohtefi^ gowflM V tia cardias 

raw*

to syarca of variance to tbto part of the atrtiotioal ana^*- 

ato to Uss waultmt of tiM t te Mto wvdwod with this eonsldsas* 

Mlm* It w« rotod tort too Mjority of tte mi»to dtopMsred a . 

decrease to heart raw w the rt»ris®t progyossed* It was fhrthor 

noted tiM ti» pa^sLlsllsa tetown tte ga«<L <fc«r®«w or oeowional 

toaxw«»s to teart raw toi ttw faU or rtoe to U'» wnous osycon 

content wm to toe mjorlty of the toetoiew so otoee tort am could 

pi'edict tte. tomp to am® t$r the oUwr* the cmwimA difforonws 

be tog dm to U» wwiatiaw to tie pw*to>«tlm respiratory rato.

It ®uat lx? Bsantiwsd tore that th® toshnlquoo used for obtain* 

tog ®iKl eitiyetog tie bload s«pl®s ase to thBawlwa very reliable, 

but they wjw by no »arw ade^uato for toto Npo of study, to parttou* 

tor the mthod used to dwtog tto tost saegsto* For ewpto, tie 

dxwtog of tie tort sasapto was eerrtod out «a»iti3y$ ti»rwfar®, owe 

tie drug bad boon aM:ntotoyed, it was meessasy to obserw tho respir

atory tr«tog «d wtouaUy detonto® rt what point tte initial lyper- 

wntX3Mlto» tosssd^ Uds .betog th® slgnri. for wlthdiwal of trio test 

sasgto* Ihia situation, to^Uer with tie unpxwdtotabto Oration, tlm 

of tM initial iyperwntitoU», aUawd coostoerrtto error in owluat- 

tog IM atones to the votow peroert and partial presswEW of tie



33

MoM third injeetim ef minial arfwr tkrw (fig* It tod

Tatdie V) 13 to Hhiatratim <xf hw# das ta ths toMs^giaey of the 

th» test wt» Kton wldl© ths eiiiM was wll in the 

a$wla period rstl&r Um i®®diate2y at end of tlw hwxiJ'witila- 

Uoi* It is ttds c^dtoati® that is offered for t!® discrop^-ncleo 

in TaW Vt listing aniaals wMsh Mapl^M a distinct ^mia period 

a rias in the wtinsw ^rwnt of osrbon dioride* It is x^alimd 

thM hM the blsod gM tod pH &tom<«natia» been sfctMxwd V ©ontim* 

ms» flair teshti.^s®3# this £»chanicol error would haw Wen eliminated*

KSlragr (13)» Brtosflsld ed tetaMna Q) in ^serving ths 

ehtogo to the pO of arterial blood to dogai sabjootsd to owr-wntila-* 

tion reported that ths blood tix^a shtmd M aWilliw trend. f*ne 

wytog elm^s d^pondtog apm U® r^niteb of the wnWLatd.®# *11® 

latter noted that Ute blood begto to imrew to Aoit 5 to 20 

toaondo after U» l^erwxitllail® hsd began* In vto@ of th® fact 

that to those U» of was about tsalw

soo^Vto# it wm bellewd UM a aeto jK vtioa coaild ba ei%)la^ed to 

obtaining tte ^Og* to ti» mthcd provlousiy sited, «1 UM aqy 

ei^filficant ohsnge to U» partial pressure of oaxbon dlcacide eould 

be detested*

The partial iwesuros of U® wiwn diari* to U» arterial 

blood ftllowd tto shanks of ti* v<fkw® percent* to Uia

Mimto cm®lstent3§r dl®pl.ving ^aoa Uw fall migsd fma -*5 is 4^*3 

m« Bg*, $M aajarl'ty of ilwso ©tosa^s totog largsr Uusn that consider*
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ed 't?> isAxw a ®t»t». of (2h)« to«wrt U shoolJ 1»

tiM a <Mrsi$ of Is eoroiMWly ®wM. «4 that, there were 

my to5tw8 in vhiah Ue mtoW» ds^aag^ ooroJUbyably Jax^p drops 

in' tM Md no s$»l<s reeponw# M the of apma was £»

lees tJim that, mtlclpated a etaMsWal of thia data emsld

not b»

Baswoft et ti. (1) in Mteeking a slMlar problea infeed nored* 

renalln® into fr® oaaelwse sulj^oyts tod at, the »®» timt Mrinl»* 

tered aawits of e®t«m diet** Thv dtoemd that the tmn- 

slent Typsjppmie to ^0 inftaim of mradrensline eo«id be

eonwrtod to ono of & wW»d nature to miority of toe imitama 

Wn the eub>et® Mi^od fiLw pa reent e«?ba$ dtosl* Mr ntotarea*

Tw$8 (36) to stud^tog tM pwelW whsatore tovalwd to 

adrenMiw o'toerwd a sKlwSy sustMwd period of oror*

wntilatlan to toe edren&ltoe toftoed# aneatMUwd «Mm1 without toe 

toftow* of adM carbon dloxldtee Xs o^telng toto mponse md 

other siMler respowo# W?.toh to b® were altered by to© Mditi® of 

eaxbon ohe euggaabed that the w^lamtiai of toe cmttouod 

lyperwntllaMon be to to© aeomilatlm of otebm dlsride due to 

the prertw^* retoM respirotmy MtMV» She Mso co$wl<tere tM 

dejawratot «tlm of the meattotto towswlwe* Ste tottoor reecnded 

diftorent mplretojy respanso ^ttores d@i©t*nt <» to© tee# toryr 

dw» of adrenal:,r?3 totrotelng a of tohlblttoa into ti© respira

tory re^swe# *&U oNerwtlon is MMlw to toe paasSMlily o«sider»



to tM# wport. with wgwh to tiw diroet of wrotmto m 

both th® prlaaiT eM weeate^r rw^lmtoQr $sw$m*

to vtow of th® ^5®Fwd toll to ti® pwrttol pwsuireo of e«ton 

dtoKlde Mto*tog tte toltlal ^pe$ymat w wwto swpwM to tow 

could haw tom &» to p&$*t to tto look of respiratory 

sttootottott tomtotod to* ooxton It to tiso toltowd that to®

®hww of to® .^mto »s^t®o to to® mjorlty of th® wtoato to dua 

ehtofSy to the *$swt«t effscto of the ewatbetto on to® wpirotoey 

wsMte ’Sto psssiW MQmhw of a so dtoeot acM® of too dmg m 

to® iOpnato iw tesa

tba 'imwle* wi of a. wlabto otm^tox natuxoe

Waty* factor aaoh w to® of too tog# wtoto tod rootoe of aMato* 

trMioa# too effect ® spaetol irwate eow, w «y pi®«<«stottog 

gemtol w epooifto of tte «1M, dof5Mtely to eo® wtont

Inflisna the yattow of wpanw* Sbv towstlgatow haw fttteoptod 

to waatyw thw wapows# bat to eUli meh wMleme A 

wwnt wtiw measasdiitog to® tomtlgatlaie oaawtod ® to too past 

four ysore ba® teen pwwtod V fttW (22)*

9h» to this oto^r aw no loss wtotite th® those of

othowe totowwwwB to>ettor® w®» follawd ty wlaKto wtorial 

pres-nur® wspowgie M»t frequontSy# to© toitlal rospens® was preasor 

to nsto»« ttewlwaMf tM rto® to arterird. pressurs was pweoM ©r 

follwd ly a t$wl®t ^sowor yeopwo* M^haato pattamsi were also 

obtotood wl «2r rttmlr a ssM2y eiwtatoed *pwMor rwptroo was



obserwd,

■tt«» Mwet jsMiwy eirevlatmy xw^wwijt pmssw in nature, 

efcseiwd la tMaw asqpeHjmta is MtrlSmM eMsfijr to toe wwulaa* 

respaw t» tto iwwa»trfjBt«* actlaa ef %$» ttoign « brw^srdla was 

also m initial arf cwwistont obssrvaf,!®* it s®es» q?ilto apjaronb 

that toe slawtog sf th© toert is dm to a Mwot actim of toe drug on 

toe heart, for toe cfewrwi brw^earMa ww m toiUA and ewlstont 

observation regsnOew of tM irwtiSM bJbod prwore pattorrto, it is 

also i^likel^ that Ms ©f-feet w* SaStasswl ty tM initial hrpsrwn- 

WLatiw for tM diffownces la tM iMwy periods was tot one to too 

Mcoodtoe Tte wwlmdl woaa<tey psewwre awsymw, Mprsssor in 

natoro# are oasMsrwd to to to® wslttot of to® obwrwd bra^-oardla*

Wm ©«pffltog to® TJi’e-injaction. arterial pressure lewis for 

the flwt, tieoond and .third ln>cti«M of all mimls, it was noted 

toM to® Initial wrisKte of.fee to ww MMeM ty a prolonged depress

or rospowe Ito fan rmging fr» elx to Wnty-^ix Mg. townty- 

flw pnrwt of tM etisaia ®®wlst®<Jy <te»#tomtod this effMt 

totoem eaoh Mjeotion iftilM tto woMnlng ardssls re-established 

appretiswtelr to» »w pr@*da>otl® arteMai pressures for the soeond 

ln>otton but tom thy also dwswtrated a fail totosm the eroond and 

third* -

With toils in irts*! to® initial psewwure re«pcw®s for tte sucess- 

iw InjMtlo* ww rev-Uwd sid it was roted that a slight ehangs from 

a pi^ssor rwpewe to am pr$^dsd M & transient fail



wm Mprero«* mjww® has bMn preti*

sma^ obserwd (3^# t0> 29) saroidtered Sodoilph and Paul (23) lo 

he the multant ©f portjtwrsl wsedHatim* to to "What degree thia 

e.f&ct in tow e^rtoMts ia tie to the «Um of Mrotatto or goner* 

al failure < tto ®tiMl tir team* Bxt if aw co^ldors the wxy 

eawrhcwing ©ridowi tost tMs 1M«& tiH is inttsmcwd in part h7 psw* 

asistlng vmaxlar taw (fe)> dlrewtlawl prossaw oimgss being invert- 

2y proportioMl to the taw# it sew Xite^ that the initial prossune 

mp«sw to tte sw Awe of $4^wgt«ypu®few in sucwaslw in^otlaw 

would besom mm jwssor# as pmviwl^ noted C19)e But the flyings of 

this report ttw to tiw e«tr«7» It was observed in ths preliminary studir 

that tM pressor wpam was imreaMd with to© daw# also prevdoisly 

tiwrwd (7# 8) but in tto fdU^iag eay$r5»M» tte suecwosim injoo* 

Warn i idm sspsratod ty at Uasi a forty-fiiw sdnute interval of tiw 

aww dose ® uwgth had no oowlstenW appreoiaHa effbot m t$w pressor 

xespow j»i.tosr in tM dlrwtiea of mgMtede duratime Tt la reeog* 

ni»d hwsw tout this latent feprossor effect differs froa tlw initial 

■ tmwlont fall (K)) the fon®r twing attributed to tiw brWcmdtiiae As a 

almring of the heart was a w^rlar finding in this atedf mgardlass of th® 

arterial prewum it is bellewd that tow initial transient fail# 

8» pmvi«sly mntlawd# M due to a direct action <m the heart# which 

pmolbly tecams wars sensitiw upm repeated injections» Th® prodooi-n* 

ateljr pressor wspoass attributed in part to th® dlrort woaowtrlotor 

wstlai of tow drug which in this west gemrti^ faroefal ©no'^h to 

swig th® afttrt of ti* initial bx*®^smiia.



Id

C06JC2toSIOK3

1< Tito intrawno'os injwtlon ©f 33 wgR^g* of S-l^dro^tr^'ptarfdzto 

to the pentobarbitaMsed dog oliciU laltialljp a mrksd inor^aae 

in raspiratoiy aetivity and variable circula-to^r resporseo*

2e The initial respiratory effect i» geitoi^lly followed by a eon* 

timatlon of inereaaed activity of a meh less Intensity, 

end occasiaMlly by a period tat respiratory arrest*

3* The initial respiratory etoeet appears to be Me to the direct 

action of the drug and is IndepenMnt of the circmlatoiy' responses *

h* the apneie ^h«e is also independent of the circulatory effects*

5* apneic resprmse is accospadM by a decrease in the partial 

pressure of cartas dioxide aM is in part mre than likely a 

resultant of the decrease of this tipartant respiratory stlimlant*

6* The olrculatoxy responses are of vari.able pattern, tho more 

proa&nent Initial effects being pressor in nature*

7* This pressor effect is due chiefly to the vasoconstrictor 

action of the drug*

8* Bradycardia was a consistent observation and considered to be the 

chief contribut-ing ftator to the recorded initial depressor responses

' and appear® due to the direct action of the drug on the heart*

S>* Uto initial variable 'circulatory respmse was generiGly followed 

by a prol->ngiad depressor effect suggpsttig a latent vasodepressor 

activity of ^*hydr^tiypt®a;lme*
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1< Th» of the intrawn-aua to>6ti®8 of 33 of

5^4xwW9ii*^-x* (86«>^Kila) on U» wpiwtoxy tod cardio* 

vagcuUr of the dog ww ota^od* 13» ^spirato?7 roopcmoe 

partem 6.a»i8tei^3§r dlapl^red an tniUal mtM incroaw in 

r»ptiMo< wUvlVi fcSlwd W Wtitia s®o«itey mponoes, 

on» of irtdch telr® oh®mt®ri»od V a period of ^wa*

1, Uba MroalMojy rw$OTO <topl^ed hi^3^ wUfola pHtmw# the 

initial caiporesnt being OhMf2r pressor in nature, gsmnQa^* 

followd ty a latent, proloi^d djpwww wp«w»# Bxw^swlia. 

ve a consistent finding* Ths alMlwittee betumtt the oteem- 

tlow to thto stucV end those of pmMoW towstigaters hM been 

dttOMWde

3« toteMal blood s^toe wro toam at ccmtrol tiroa and again at 

tte tentoatim of th® toittol typarsrotHatim amd the pCOg 

wIubs wm NterotoedU GsmraW the toittol lypem»$ti3Mltin 

was am»«pmtod V » fall to toe artertol blood pCOg* Ue 

pwibto toftoetm of the ch^igeo to arterial blood yCOg, the 

eftoeto of the WMthetto atsd tte tee of wntonto need upon 

th® ^©«tey wpiratosy rospaw patwros hw bean dteuesed*
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AtbTRACT

In this report, t,he effects of the intrawnous inject jus of 

hydroxytiypUtoine (serotonin) cm the xvispiratorr and cardiovascular 

s/staw of tho dog haw been inwstigated. -hie atud- also includos 

a test of the Isypothesis that the initial l^porpwa elicited ty tiie 

injection of 5-iydrccytxyptaraine produced a state of acapnia which in 

turn is responsible for the subeecjAent period of ajrea.

Eigjriteen dogs amstlietiaed with pentobarbital sodium were 

studied • recording respira ion, blood pressure and teart rate* 

Arterial and wnous 1 lood smplcs were dram at control tinea and 

a."ain i.'mediateiy followinr tho initial respiratory effect produced 

by ti® drig. Arterial pCO2 values were date mined.

From 11® data obtained, tl® following conclusions were madet 

the intravenous femoral injoctlans of S-tgrdravt^ptamitw (23 ncgm/lL*) 

elicites Initially a marfod increa.® in respiratory activity and 

variable cinculatoiy respcmsesj 11® initial lyperp»a is followed by 

varia^fte rospiraWy patterns $ tiia circulatory respoiwe gemrally 

oonaisted of an initial pressor effect followed by a latent prolovyid 

depressor response? tho respiratory response ameare to be toteyeniant 

of the circulatory responses and due to the direct action of tt® drugs 

the apneic rtisponse is acaompanied by a decrease in the arterial pGOg 

and aay in part be a resultant of t)» decrease of this important 

respiratory stimulant.



The possibility of a mre direct role of the drug on the second

ary respiratory response and the oorrelaticms of the findings of this 

report with those of previous inveatigatoire is discussed.
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