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\ AsrlLAU niANUKS PIMHM'CKh HV
AhUI N AI.IN IN \ Kin'KHUATKS

Kraiik A. Ihti tiiian, !<i'i«lii> (i. Kil>Hii'ii ami
UttHH S. ImliK-

iCriiiti Ihi' Ijilxitnliirt i>l I'lijaluloKV, I nivirsily nf liimnlnl

'\'\\v iiui,jt)i-it\ 4)t' |)|i\ KiiiliiciMtN Ntilt t«>a('li tliiii

inlnllfllill is r!ssr|itii(ll\ <'ii»|>.tliitiir ill ifiS I'fTlM't ll|Mi!i

the III I \t«,Hi|y, iiiiiuiiiii; till- tjM't flint (loMi's wliirli

.'in- |)i'i)lial>lv |i|i\ Min|<i<;ii-al in tlirir inauiiitiulo cuuhi

• lilatatioii in a larK<' |)t'<»|Mti'ti<tii r»t' vrMNi'lM. TIk-h*

tiai'liiiiu'H all' t'liiiiidfil ii|miii tlif uliicr «>x|Mriiiit>iitM ii

U llifll lliasjsivi' (jn.scM nf tin- linniidlH' WJMT used. SlK'li

aiiiMiiiits of atln>iinlin arr |iriilial)iy noviT Mocrrtcti

l)V till' aili'i-iial glands (I, 'J, :t). Altlmii^h in tin

last I'l'W years it has hii-n rKiicliiMivcly proven that

small i|uantiti<'s of aili'i-nalin faiisi- vasoiUlntation

ami a Tall in hjood uri'Mmirc an n ri'Kiilt (4, T), 6, 10) the

fai't -s still ijfnoted. Thin sitiiation may be oasilv

explained, for. amony the coniimu) laboratory ninm

mnls some five evidt-niu' of vasodilatation wliil"

others eonsistcntly fail to do so. These animaN
whii'li have been foiind to yive positive jiroof of diia

tat ion beloni; to the eaniivores, while those that dn

not belong to the rodents. In faee of the experitneii

tal facts it was as easy to believe the response (tf eat>

and doys exeeptional. as that the etTeet in rabbits was
different from that in other animals. In view of tlii-

disairieeiiient. it was |ierfeetly natural to assnine that

till iction of adrenalin in eats and do^s was umisnal.

siiiee it dill not conform to other beliefs such as tin

aliseiiee of vasodilator libers in the sym|iatlu'ti<- nei

voiis system.

122



H.\UiMA.\ KlI.MniiN .\.N|» |.,\NU \xi

TUiH r.'H.i,iv|, Ui,H i.imI. itakiM with thf ..l.j.-, t ..I

l.tfiimiimn «li. fl...| liir .liliit.,1 i,.H..ii „i a.liviialm
ua« rulltill.'.! In tllr .anilVnl.v,. h uu„ .mIM',, v al.l.'

iliaf nth,. I muiipn ,„m|,| ja,, ,, .,„„i|,„. ,„.,„„,, ,,|

llKMIuh linlii' \M|r kllMWI, . I,, ,,,; a, nliiiylv a »Ht
^.•> was ina.lr ..t all tlir y u\>n availal.lr. Tin- n--
MlltN iiavr l>. •11 ^lirtirli.iit fn |,.|||,.\i- all ili.liht ,,H to
fli.- u.iHial ....iiriTiir.' ..I vas.M|||«tafi..ii tr..iii

I'ln-iiJiliii.

A I.I ii-r .Hk«-f.'|| ul' uiir |.ri-.H.-iit UiiMwIf.lKH' cLiiccni
iiiK tlu»< (iilatatioii IN iii.,-i|i..| ON a luiiii<iati..n r.,i iIh.n

ivsraivli. 'I'll,. iiatiiiT nl' til,. iii,.,.|,niiisii, ..(, u|,„.|,
a.lr.'iialiii a<tM was woiki-.l ..iit larK<'l\ l>y ..ximti
iii.iits iipuii ,af.H aial •L.^.s. TIh.s,. .'XiMTiiiii.nt.s havr
I'luvrri that a .litr.r..|itia! vt\\r{ is |,nM|it,.,-,| .IHata
lion ill Hk.-l.tal tiiiiM-l*- (.-., ti, anil iiitrstiii.'. (hiiK.-
InMvs)- .•„iistii.-ti..ii ill Hkin ((J), int.-.stiiH. (.small
'iusi'M). ki.lia-y (S, lO). |„„„. (Ki). tliyn.i,| ( l.')) ami
>|'l«'«-ti (7. 1(1 1. With .small <l,,.s,..s. tli.-*vcMM..|.s in skrl-
• lal miis.lr moif than r.iiinti-ia.-t tin- i-<.n.stiicti..ii in
llu' .skin ami alM|..iiiii,al \ isr,.|a. m<. that a fall in 1*1 1

|.rr.s.sii|.,. iTsiilts. Whni till- amount ,.t" ailivnalin i.s

Mim.-icnfly larp'. tl >iist li.t ion ..f .skin ami vis.-,.ial

^.s.H..|s (rxcrptinK iiifrstin.- ) JM-.-omes jrnat cnoiiirh
I" iiK.if than ,'om|u.iisatr lur the ililatatl,,i! in sk.'l.'tal
imiS.lc. thus |,|n,|u,-i|ln; ;, jis,. i,, |,|,„„| | „.,.s.sU IT.

Thi" <lilatatioii |>i'o.|ii.',m| |,y ailirnalin has hrcii
-hown to l.c l.ioiijiht ahoiit l.v .lilator iiH-.-haiiisms
l"'at»Ml in the sviiipatln'ti.- aixl dorsal ro,.t uaiiKlia
'
lli) as \v<.|| as in a ••t<Tminal" icc'ptiv.. siihstan,'.-

uhi.-h has 1h.,.|i ..all,., I the my,Micural .juu('ti,.n ( i:!,

H). Tin- hitter, a .•ouiit».r|.ait of flu- ••onstri<'t<»r

iiivoiu'iiial .jiiiK'tinii. is assiinicl In !„• asso,.iHt«'(l w itli

'iilatur tibers.
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Til) lllfthtKlM flll|l|<i\t'lt ill tlll<« I'l'M'iltrll NM-I'I' Hill..

ttirtuily liiwrilMil m wurk fiuiii tln« lalj<nnt<»iv (\"

II, 12).

All aitiiiiulit, uhli'HH uttii'iuUt' Mttiti'tl, wi*ri- iiiimo

tiu-li/«'*i Milli i-lli*'!'. liliMtil |iii'>«f.iirf wiiM lukiMi I'loii

till* *-artitic| art«*ry, fxi-fpt in tlif U>\\\, iit \%hit*li i'a»'

thf Mriatic artery wum iimmI. liijictioHM wimi' iim<i

into th«' jiiKuiar vein.

SiliitiniiN lit ailo'iiiiliii i-hioriilr smtc tiiatli* ii|> l>

UilutitiK tilt- l:l,<MM> |iri|iarattnn <>f I arki*. Davrn a

C'u. ViiliiiiM' i-|ianK<''« Wfiv ri-Kii«tt'ri'«| l»y in<-aiiH i.i

HrtMlii-'M Im'IIows. Till- |il('tliyHint»Kra|ih f«>r tin* liinh

watt fitlii-r III' till* typt* vvlni-li fHi-loHi-il tin- paw, m- ilo.

liki- a i-iilT', NO that tli«- paw iniKiit \>v fXi-httlrd (li!

It wax ni'ct'HMary to iimc artiflrial rrnpiration in tli

fowl vvlu'M tlu' alMiiitnt'n was op^Mifil.

KESULTM
Rcptlll* (Chilytlra)

A HnappitiK tnrtit; (f)..'i kKni.) waM rniploycil a-

repr«'st'ntativ»' of tin- r«-ptiU'.s. howcs of adn-iialii

UH Hniall us O.'i c.i- . 1 :1,(KM),(HK» wvw triiil w itii m. ••!

fret upon tli«' hlood pr«*«sur«'. Kvi-n 0.5 cf,-., 1 :UH».(Mi.

I. d no rffcct. 1.0 r.r., of the latti'r roiii'i'ntrat it.i

raiiMt'd a rint' troin Mi intn. to '>() mm. 0.4 i-.c I :|IMH"

fuuMi-d a fliaiiKf' from H to 54 nnn. 1.0 c.r. of tiii- .sain'

Mclution product'd alwtut thi' name ftTcft. hidttil n

wt.s found that with \nr\H' do.scs, si'iiHitivt'iif.ss i

adrenalin was soon lost. 0.5 r.c, 1:I,0<K» followui.

the ahovf. inrrcascil the pressure only (i mm. trmi

51 mm. Repetition of this had no etTeet, nor did tw it

.

the do.se. Two nioiiths later, the Mood pressure aii

intestinal etTeets wer« studii-d in the .Hanie aniiii;i

The blood pre.ssure responses were similar. The n



II,\HTM,\N Kri.MnHN \\U I, \\i| iSft

'.•-.liilr hI«(|\h yilVi. rnUntVUtmu W ImM tlll'lf Ui|.«)tht
ir.rt. '11,1 <* ua» itliM«r\«i| w itli ,|i

'l.-M-.f., I iMI.tMNI t.i.l.U

••»• • llihUIMn (toMi

.•.!.. llO.tKMl. Att.i thf lafl

!.«• ••.!.
. I :l.<H»»|.n.i|iii|.,| II.) iiir>"»ttiial .1

• I'

laiiui'

Alth.MiKli ..Illy tnilafn.- . ..n. lii»|.,tiM *>ttii In- *|ih\mi
'I..IIHI ...iiiKl.-iinmial, ili.\ an af l.ii^l \altialil«- uli.n
..MHl.lclllI III ri.lill.rtlMll with ..111, I Mitl l.lat.x l..\\

II llhM.ah'. NVi- iia\«> foiiiMl that th. \a«.. iihii «\ -tiiii

I the tiil'th' In hot \i-r

luif fh«'i«' ix i>viih'iiii-

iiiif*»ii. Thr tailiiif f.. ..!>taiii a fall in hi |

r a ililatatiiiii ..f the iiitittiiii- iiiili.-al

<\' tUt' <liliitiii iiH'chaiiiMii

> wiiNifui. t.i ailitiialiii aii.l

>( <iiil\ .1 I'liimti ii't.'i' iiH'fh-

|iri-M>4iii'i>

I.V ail aitNciirf

IN.

AvM MinMiu)

Tlic fowl Nfrvi'.s a.H ai I ••\aiii|.lr..r till' warm hloiMlcl
V. rti'l.ratr ..tliiT than tlir iiiaiiinial. It \s mii.-l

-' iiHitivi- III ailii'iialiii than aiv tla- loM hhMHiiMl
f' liiati's. Mon'ovi'i- it «|

I III*. li-

ve

• H'H lint rasilv liisc its

nspitiul to tluM honiiiii

|Mi\v»'r

H'. rVi'll aftl'l' lll.llicriill;.

<>S«'H.

<'onstrii'tii.n is tlu- only <'fr«-i>t |.r.Mliir«'(| hv ailrnia
ill ill th.' fi.wl. Both thr limb ( Ki«. 1 ) ami tlw iiifes

Kffri I iif .1,1

fiml I II kK III Ilii-llUi

na. I

1 Imi.iMHi mlmiiillii ii|i<iii ihi' llnih
»?. )

t!| It' t Kif,'. L') ri'sptuul ill tliis \va\', Ktotii ii stiidv uf
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KKJ. 2

rruliiiiKfil < iin.itilrlliiti of the Irilistlne In ih<- fowl. (092 kgm.)
I'ruUut'cd liy U.5 cc, 1:10,000 uareimllii. (Reduced %).

.seven atiiinal.s no evidence of the e.xistenee of tli

iuli'eiialin va.-;<»(lilatnr iiieeliaiii.siiis (Taltle 1 ) lia.s I m

tound.

TAULK I.

HKSI'ON.SE VU .ADKKNAI.I.V I.VI IHK KUWI.

Weight
in kgni.

DtlHf

Tl 0.2 cc iTi,ooo,o<>n

0.8 cc

1.0 ec

1 : 100,000

10 0.1 cc

0.8 ic

1 : 100,000

liluod pressure!

change in mm
of mercury

Umli

0.»2

U.85

095

0.2 <•<

OS cc

0.2 <T 1:1,000,000

O.Ct .c 1 : 100.000

log- 138

lU-18-2

118-130

1 mi 1.14

<H>- 79
Ofi 17f>

1,0 cc

,V.' ,14

.V. tl.'i

80 no

Sli>{ht con-

striction

Constrirtlon
.Marked <()n-

striction

ConHtriotion

Marked con-

striction

Constrii'tion

. Conntriction

Marked imi
striction

Intestiiif

0.8 cc 1:100,000
0." '•; 1:10,000

Constrict Inn

Marked (i"i

slrirlion

< 'oiml liitiMii

t'oMHtrii lii.ri

Constriiliuh
Vi'ry niiirkr.l

const rirtini,

MAMMALIA
Marsupialia (Diilulpliys)

A siuf^le (»{»(»ssiini alxuit two-thirds j^rowii (weiirlii

1.3 kjfin.) was used in this research. A fall in hlnu.i
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I «'ssiiiv
( l<"iu. I! I \v;is nisWy ..htiiill.'.l fn.ill n.h nijilii:

KID 3

Tins Uils IIMljilly |,|C.-.-.l(.<l |,y ;, l,n,.f ,is,.. Wif),
hwiivv f loses

I
line |.p(.ssor cfTccts resulted.

Althuiijrli tlie Ijiiil) included in the pletliysinojrraph
[ussessed a sinjiller itntportion of iinis.-le than that in
most maniinals it gave active dilatation (Fig. 4) ex-

KIll. 4

.l.-.,r,'l«;lr"',!n^
"f limb nnd lr.(e«llne In Ihc opossum caused by al.lT.'SKor (los,- „l M(lt.-r.;rlin. (1.2 c,,., l:iii. I. (i{e<liire<l %.)

<-v]>t when large doses \v<>ro used. The intestine di-
liited actively in response to adrenalin fFig. 5), the
dilatation hecoming verv marked with hirtre doses
(Tahh' TT).

'
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iW

4 M
.'*.. »• ,'- _ lb

'tr^
5 ,

1 ^ *

L..,. ^^

r\n. r,

Miirk.-.l illlalirlliiii iif llio iiiti-xilnf In Hio o|ii.(.»um ri-Hultlnis
fiiiin thi- ItiJ.i iimi of n prpKHor rtuxe of nilrcnaUii Ml r.i.. l.innnn
(Ri-iliifcil V.)

TAm.K It.

l!i:slM>\SK (IK IIIK ol'OSSI'M nt ADRKN'AMN

11.11.-. .p 1:100.000
0. 1 re

0.2 IT "

05 fr

0..S re 1 ; 10,0(¥1

1 .0 r.'

Hlooil prpsHiire

iliiin;;i> in mm.
of iiicrrury

Mn.l421.1fl

138 144'I2H

144 lfll-135

lis 125106

12.1-180

9R-21A

Hoxponw of

limb

Slight con-

Rtriction

nilntfttion

Small dilatiition

Small dilaUtloa

Rpiipnnsr of

lnt('ntin<>

Dilntation

Dilatation

Dilatation

Con«triptinn nn
dilatatinn

MarkH dila-

tation

Marlcpd dila-

tation

\\\' iiiiiy ('uiicliulc then that tho opossum and pidl.

alily all marsupials possess adrenalin vasodilate
iiK'cliaiii-ms similar to tliosc in th(> oat and do^'.

UNOULATA
Perissodactyla (Equnsi

rid'oituiiatcly the horse whieh we used was in suih

pour condition that it cannot he considered typicii

It was anaestheti/ed with ehloroform, and l:l(Mi'i

adrenalin was injected in every instanee. In no ea.^-

was there a fall in hlood jn-essure. Tj.O e.c, adrenali'

changed the pressure from 114 mm. to 162 miii
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li'.itr.c. ill.leased tlic |.icssiin- fVorii K() to 2»)(l mtii.

Attempts to |)n»(liir«' dihitntioii of the intestine
(wie siiecessfnl when '_»,').() ,.,-. wjis injeeted. there
iMiiiuji stiMiiy constrietinii followed hv ii (lilatiitioii.

_'<•() <.<. |iruiliieed r-onstri<'tion only.

Iiitestiiijil dilatation was the only indication of the

I

resenee of an adrenalin vasodilator nieehanisni in
I lie horse.

Artiodactyla (f'npra)

In view of the iiiisafisfaetory condition of Hie
Imi-r. it was ini|ieiative that another animal helonj;-

iii;: \i> the iinnnlates lie tried. .\ii experiment with
,1 ::o;it (wei^-ht 1:5.0 kjrni.) removed all doiiht as to
the (xi-iteiice of adi-eiiaiiii vasodilator meelianisnis in

this order. .\ depressor etTect (Fij;. «0 as well as

... ..
*'" "

rail in Itlnnfl prt'HNure frnm n 4 <

KOHt. 1.1 II kKm. (Ki>ilur«>rl i^
)

1 inn.nnn adrt-n.illn In the

aifive dilatation of tjie limit ( Fifj. 7) ,.„„ld he nb-
t.iiiied frojii the injection of .small amonnts of adron-
iihii. However nnthinj; hnt constriction in the intes-
tine (Fig. H) resulted from even large doses of adren-
iiHii niitil i»erfn.sion was attempted. A looji of intes-
tine, with nerves intact, hnt shut off from the general
<iiviilation and ])erfn.sed with o.xygenated Ringer's
sniution gave pronounced dilatation both when
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FIO. 7
Piliitntlon of ih». Ifiiili iirid n'.iiBtrl.ili.n of the InlMtlne pro

.lii..d h> U.5 c.c, I 10(1.1)00 iiilniiiilln In llie Ko«l. (Rwliirml %)

M

FIG. g
Cunmrlrtiori in th>- iiinb and inlenilne causf-rt by 10 cc

I 10,11(111 adr.'niilln iioiii llti-ilui-fil \.] ,
. .

TAm.E III.

ItKSPONSK OK TilK • iOAT TO ADRKNAf.IN

Done HIooil prcHBurc.

nun. ot nieriiirv
•

Change in Limb Chanjfe in

latestinp

4 (<• l;im),(KK» MO liH 94 Dilatation
0.5 cc «•->• mx\ Dilatation Constriction
07 (I- 11 Sfl-fll Dilatation and

('(mnt fiction
ConHtriction

o..'i <( 1 lnf«\^^ 80- fV2-0t; Ciinnlriction Constrictiiin
1.0 ,( S4 imi • '(instriction (Constriction
I.O cc 28- 2« Dilatation*
1^0 cc "

.^
.

Dilatation*

•Intestine perfiispil
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"•''•. .iihI uli.ii '.'.(I ,.,... I:-J(i.(MKt jMlivimliii w.-it
" »'•' '"<" Hi.' jiit'iil.-ir \riii. ('I'nl.l,. ||[).
<'lir .\|..Mii.iriifs thus ili.li.jit,. thiit til,, iiir.-lijui-

ins for .lil.itiitioii |Vm|„ .i.hviKiliii air i'miiid ji, the
iMunlatrs.

CASNIVORA
<'ats ami >U>^s wnc tl nly Manmials known fo

!

"s^css a<lrrnalin vasodilator miTlianisnis JM-fon this
HMarrli was iindcitakcii. \V,. wcrr intrrostc.j in
tiiHliim out wJM.tJM.r all rai.iili,.s in this order rcartcd
'" JKlrnialin in tlir sanir wav. Two other families
yrre ihereCnv invesli-aled. viz. the „n,strli,h„ and
liir fii itifftniiilfii'.

Mattelidse f Piitorins)

Stnd.v of an ..Id ferret ( weii^lit 0.(i kyni.) itidL-ntefi
111' i.resen.e ..f the v.isodilator ineehanjstns. 'I'his

' Mdenee was larjr.dy limitod to depressor efiTeets of
HlrenaUn. 0.2 e.,-.. 1 .-l.riOO.OOO eausing a fall of fi mm.
Horn 152 (nm. In (.ne instanee dilatation of the limb
".IS obtained.

Procyonida (^Prooyon)

T.vpieal adrenalin vasoddator effeets were obtained
ni tlw ia.c..on. \ marked fall m blood j.re.ssure was
i""ln.-ed by small do.ses. (Kiy. f)). Dilatation of

FKJ. 9VM in Woo<l pr.H.Murp .inii ronstriciloti of tlie Inteallnf oro-

'Redice^ %:;
'"J*"'""" "' "= "-*•• l^lW'.ono adrenalin iiSorSSn



1.12 ADRKNAMN FN VFRTRHRATKS

the linih HoiiH-tiiiH'H rt'siiltcd fmm d«'pre»«or dnsr

rniistrii'tioti (V\\t. f») or const riftimi nnd diljitntin

( Kijf. !'•) occurred in tlu' intextino deiKMulinj; ii|».

Fia. 10
KIlHliitlon of thr Inlrpitinc iinnlin nl l>t n 3 . lin.oofl iKlran

tilt' anioiiiit of jiflrciialiii injected. Just as in cats aini

dogH.

RODENTIA
A reason already driven that the cat and the th

-

have heen considered possihiy exce|)tions in then

hrhavit»r toward adrenalin is the fact that the rahhit

does not i:ive the same results. We will show, how
ever, .iudu'inp from the rat and rabbit that rodent-

ai'e an exception in their behavior toward adrenaliii

and that the reaction of the rat and dog is the typical

one }(, most manunals.

Muridn (Musi

A fall in blood pressure could not be o}>Tained in

the white rat. In an animal weighing 0.23 kjrin .

0.05 ('.(•., 1 :100,00() adrenalin caused a pure ri.se finm
(I!) to 8;{ mm. Smaller doses such as 0.3 c.c, 1 :l,00(i.

0(K) had no effect.

Leporidn (Lcpus)

We have never obtained evidence of the preset m-
of adrejialin vasodilator mechanisms in the rabl)ii

At least twelve rabbits have been examined in tin-
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.•iimtM'tiori. It liuH iilwuyH Im-oii uiir i'X|MMi»'in'«' that

\v|i«'iM'vrr a «lnM«' of a<lt'«-iialiii is lar^c <'in»ii>?h tn pro

«l.u;e uiiy enVft. iiotliiiiK |»'it a piin- risi- of IiUmxI pn-s

xiirt! rtJHults.

'I'heiv iiiiKlit, liuWfver, Ik; a WinVrnitiul t-HVi-t with
uiit a fall ill hhiod piossur*'. In <»iu' nxperiiiH'iit tht-

iiicliaf, Miipi'rior iiu'sciiterir. intViior iii('s«'nt('i'i(' ami
renal aitciifs wvn- tml (')) without ••hanxinjf tlu' rv-

artion to a<lr«'nalin.

'I'lif linih n-action was dt'ti-iinincil in four animals.

\\ itii small (loses ;i dilatation which appeai-ecl to he

passive, sometimes oeeiined. When the amount of

adrenalin was inneasetl eonstiietion was produi-ed.

I Kiir. II). 'I'he presenee of jictive dilatation was

no. II
CiinHtililloii uf the liliiil llnili uf :i inlililt (2.4 kKiii ) fiuiii

11 4 If, I ItMi.iiH) udrerialln (U-iliiicd Vj.)

till II soiij^lit in another way. Tlu* hind linih of an
animal was perfused with Ringer's solution, and
aihcnalin was injected inti> the Jnjjiilar vein. If di-

lator meclianisins sensitive to adrenalin, e.vist in tlie

Miiipathetic and doi-sal root j,'aii^lia, the linih under
these conditions should respond. The injection of

t \r!i laijie doses of adrenalin int(» the juj^ular vein

uas without elTect. Injection into the perfusion
til I id as it entered the iliac artery was also without
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riTrrt ill oiii- aiiiiiijil, uliilr ill a siiniid ijiltliit tlii> tir

two iliiHfS ((»..") c.c. hIkI t>.l ••.r.. I:|(»II.(MM() cail.srtl i IMl

Mlliifiiiii. hilt liiti'l- iltLM-s liiul III) I'ttVrt.

Ill niir cxiti'i-iiiifiit tilt- sriiitic nii<l tVtiionil iii-i'\>

in itiii- tiiiil) had h«-*-ti nit scNnttcfii tlayn hft'i)i<

llo\v«-vcr nil f\ idfiicc i»t'a tn iniiial ilihitnr iiir<haiiiM

• oultl h*> nhtaili(>«t. Ill the rat aiiil <h>K this has \ui

(ihtaiticd easily hv siirh a iiitthod ( l:i, II).

\ fi'.v small |iassivc dilatatiniis u< re piodiu-id n

th«'d<'ii»'r\jiti'd liiiihiit' tilt' lahliit ulicu adrnialiii wn
iii.j«'rt«'d into tln' KfiM-ral rirciilatioii. This liinh w i

|i»'rt'usfd later, doses of adteiialin \ai\ili« fiun

l:l.(NNMMN) tu I.UI.INHI roiK-.-iit I at ioii hrinu ili.jert.

into the tliiid. Init w ithoiit lesiilt.

'I'lle leaetioll of the intestine was ohsilM'd in t'on

animals. In one, there was small passive dilatati..

with small do.ses. The other thiee constiieted \\ ii

dosi's of this si/e. In all tlicre was |iio|oiii,'ed .nh

stnetion with lai^e doses r iv,'. 12). As an illiistiii

Fin. I!
CoiKlrli ilun iif thf liiliKiltie uf it iiibl.it due lu llm inj«<'tluii

II S <• I- , lliiiMiii iHlrciiiillii. <l(wlu<f.l >«.)

tion of the amount (»f constriction : a Io<t|» 'M c.c. m
vohuiH nstiicted .72 r.c. after the injection ..;

0.5 c'.e,, 1:10,000 into the general circulation.
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In un iiripiililiMliiMt ivsmn-h wt- Imvi- foimd thitt

iluTf in a (lihifiii- iiMclianisni »'..!• tlir kidrn'V Incati-il

III the aortiii.-ifiial >{aii«li..ii. Oiu- of thr iiiftliiMiN

. iii|>l<»y«Ml has Ih'cii tn a|t|»ly ailn-iialiii Hnliitioii.H t..

iIm' Kainrlinii. imtitiK flu- voluiiic «liaiitf(' in the kiilm-y,

\\r iVul tliiN iri a ral»l»it. Init uhtaiiicil <'oii8tiii'tiiiii in

tin- kidney iiiNt«'a«l of ililatatimi.

We conrliKh- fifiin our results that nxli'Mts il<. not

I'MswHH adrenalin vaHo<lilator nuchanisuis.

I'HIMATKM
Monkty (I'ithrcuH)

Adrenalin vasodilatoi- nieehanisnis air present in

'Ik- "key (Tahle IV). FAcellent dilatations of a

TAHI.K IV.

KKSIM NSK UK IIIK M( I.NKKN 1(1 AUK

l.imh

KN.ALIN

Blood preMure liilotlni!
chanipi in mm.

UOM of Mrrcury

IW-IOl-iW IXlHtlttiullI'l cc' 1:100,000 t'iiintrirHoii HHil

aliKlit iliUtntiiiii
II i

'* '* U4 tW'IH) Dilutatioii
1 II 80- 08 V«T) iiinrki'il

diJHtittion
II .1 •

1 10.000 (M 124 .Miirk<>>l 'IlinlH

tion
MurkmJ ruiiatrii'

tlon and dila-

tation
i:< IMltM Markvl .lilHta

tlon
.Miirknl c-unttrli-

linn and dila-

tation
-•ft (M-m Murk.'.! .hUl.

tiun iiiiij ((111

.Markrd luu^trii'-

tinn unj dila-

M,:,i3 _^.-_ . .
1 ^^

trictlon tatiun

liu were prodneed ( Fi>i;s. 14 and 15) by doses of

I'lrenalin raiifriii;,' Ironi (»J ce.. 1:I(K).(MK) to 0.7 e.e..

IKMMHt (weiKJit of animal ').:• kj,Mn. ) (The f.iot was
iHit ineliided in the plethysnioy;rapii ). iiKh-ed.a lartje

il"se of adrenalin was re<|nireil to cause reversal in

tlie linih (Fijr. 1(i). Hy perfiisiii}; the liinli and injeet-

iiu adrenalin into the .iii;;uliir vein we attempted to

liiiii^: the jjanj^liar nieehanism into aetion. without
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li"«illf \\, tlioiiulit tlllx iiiiulil l.r •III! ti. t'illllllf ..

fhf iMill'll.lIlM lit liilill fill mmului 'nlllil ,,

>

^,1

^^%!^Ik:5r=*_ ,._ ""'MmiM «
^H VJt^.^** -"ivVi '§ ';" si'^VrS 1^^1 Mv^ 1t^ -IHiV ' 1^1

l-.iinii lil>Mii| |>ti >^iil< II. Hi* fti.tHK. * t. .'U-ni -ui'H»fc rrii

»VA%v.V.V,"»VvV%V»VA^ *\,v*'*.'*»* *v* ^ ,\ . «\^<'rt^vv^vAv*;*,^'^,

Kl.i II
lti!.|»iii«i' to II :. 1 . . I liHiiHii. ml,,. II, III, I I,, Id,. ^,., I-,,

I

.lll.ll.,,, f„ll.,».,l l,v ,h|,„„Ih,„ „r ,h.. IlileMlll.- M;,lk..i .hi., I,,
I til, I iif tli«. Iirntt ( UftlurtMl >^ )

i-liiliipiim till' ;i.)it;i tun liiyli up, ;i> tlijit lia.s rif.|iiciitl

Imtii till- .•.•IS.' ill .•Jits. On til.' ..tli.'f IwiikI iiijf.-tioii ..;

tilt- hnniKiiic irifn the |M'ilHsioti tliii.l cisily |.i-...lii,-, ,1

flilatatiuii. Tin- (\|.laiiati..M, tlii'icr..ic. nii^ht In- tli.i'

tilt' va.soililator iii\..iit'iiial Juiuti.ni ami not the am
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aluil- IIM'lllllllnlll «»« the ^MlH,.,. ,,| ||„. ,|
, |„|i, j ,..|,

U. ail- itii Iiiii'*l f.. itoiilil iliiM n^ Ihimk t>).i<'nl, h,v
iluir iH iin ivii^fh III Ih'Ih \«' that till m.iiiki \ h liif

hiviif rioiii thr lal aii.l ilnu m ulml, ||„. yaimli.n
tiiiihaiM!*iii !« an iiii|»irlalit *i.iiii. ol ailniialin \a>«i.

• Iilalatiiiii ( i:t).

Thr ihti-tirial iiin liaiii-iii in llir iiiuiiKi v \m,i|,,i|

if '.'"^"j'„'
,.',!,'.

','• 'i'"'' PHMlu.'.Ml l'„
., Untv ito»^ of nJr.niillii.

16 cc, liiu.ooo In the nioiik«y <l<r<Jvio«tl \.)
••"""•.
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v«-i-y«ill ( Kiuw. Iliihil |.*M until Ijii-Bi'ilirttinuf Mill II,

atiii vvi'ir iiMtl u liiii loimtiiitliiii only wun ohtuiiM

( Kl«. Hi).

A full III IiIihnI |th-MHiiri' wiiN iihlaiiii'ii fi-uiii tin- ii

jiTtiiin Iff Miiiall «Imm'h iif inlriiiiiliii < h'iu. lit), hut t,

MiliMtlliD'M |i;i|i|M'liM III i'iiIh III i|t)u;M tll<> fall iH-fiiin.

Kiiiall III aliiMiMt iliMji|i|iiai-iil at'ti r .i tvw tUmtn \ui

\h-vu ihjiTtiHl ( Kijf. I-I).

DIHCI HHION
Sit fur an w»' know thu MimhI vewiflH uf all virfi

briiti'M UiwiT than niniiinialM ur«' luiiNtricti'd by adnii
ttliii.

Ill till- fn.K Hiiiki't ( 17) fournl that thi« ••oUMtrirtui

vttvit of NiKHM't'iliiiK iluwM of ailreiuiliii rapidly <l<

i'liiifM until tln-ri' rrniaiiiM only a v«'ry Ninull r"Hp<)n.><.

Ill- altM> iioU'il that t\w riiMj in prrSHiin' laMtH inin!

lonKcr than in tin- nit. Our ohHcivntioiiM u{N»n th<

turtU' art' «onn'\vhiit siniilar, tln-iT Immiik a rapiil Ins.

ill >it'n«itivi'iH'H>« to ailicnaliii and a proltn^i'd I'JtV. i

whin till- liMi- i.H priHlui't-'d. In addition atti-ntii.i

Hhoulii hi' i-alhMl to till- fa<*t that tln' fhr»'«h<»UI for .,

blood pivKsuif iispoiiHt' in iiiiirh IukIji r in thi n|.

tilt-M than in the nmniinaJH.

It in of into' to notf alHo that birds r«'H»'nil»l.

niuniniah in wun. riHpictM in tlu-ir lM>liavioi towaiil

adriMialin. 'I'll'- thii'f*hold for adn-naliii rt'Mpon.si- i

about HH low and su<T*>HMivi- doMi>H of adrenalin <!'

not r«'a«lily di'^rcaHi' tin- si-nsitivcnt'SH. Tin- pi-i nt

liiiv ri.si' in blood |,n's«iiit.' that t^an Im- prodiu-nl !

adrenalin in the fowl is niueh ^n-atiT tliaii that po»i
bl«' in the reptile, althoiiuh the risi' in IiIoikI pressuh
in niorp prohtnjied in the fowl than in the mumniii!

It may be partly due to the altsenee of dilator meil

aiiisnis whieh eoidd be atTeeted bv adrenalin and flm*
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' lul In niTwt Ihi- iitiiMiri<i)(i- vitvfi. IhiU' (22) wn*
il)|)- |>iiiliitll> li> |>iiiiilv%i' till* 'iih«t nt'lnr iMi'i'hiiiiiNiii

II lilt' fowl, hill lie i>ltltillM'il IM) lilll III IiIihhI |i|i'MHt|l«-

: iiiiti iMtt'i'Miilili,

it««*iiti'pt till' *'iinii\Hi-««H ami itHli'iiti* whii'h Iihv**

••n «\ti imivilv P.lititifi| liv ililYi nut iiivi«ti|{at«>rM,

, fi'W iili>H-i'\iili)>ii<> liavr liiM'ii iiiaiit* u|m)|i tin- iiniju

latrMiitiil |M'iliiiiti X. Itai'ui I ami Mali ( 1M| |iaial.Vi(i(|

titc vaM» i-uimlrii'lor iiirt'tuuiiHiii in tin* pitf uimI tin*

.'i>af Nvitli rt-(;>)|i>\, .nil I'ailcij !<• nhtaiti a fall Ml

IiIimmI |ii'i'M.«iirt' will , atlrriialih \\i\h injrcli'tl. Har
Ih.iu' iiimI I'i iihf ( ID), ill ••\|h iiiiMiif« with |i. |uw,|

li*>at'tN nhijiiiMii liilalatioii ••!' ruf. >iiiii y vcmmcI* m tla*

'\. hIm'I'Ii, pi^, iIImI I'iilllltl. Iillt <'iihHttlftio|| III till*

iiii>iik«'\ .

Aia-i iiiiil Mi'llMT (2ih MhijiiiM'tl iiMi V a im, Imt

-•MictniM-H aJHii H fall in IiUhhI |)ii'>>niii *lii< intra-

I'ltial iiiji'i-tiiiii i>f larifi- aliU'iiiilM of .t, lii' .n tlii>

iiiuiiki-y.

\\ V liavi- Imtii alilf to olinu m all hI'iIcim dI' iiiaiii

Miah wlii.h w«' liavi- stihliftl, i-vfipf flu- riHlnitM, that

i'"tli atli'i'tialiii \aMMlilatiM llll'l•ll^lll^<lllM ( ftit- Nkt-iftai

iiiiimIi- ami iiifi'stiiH' > air jiD'Hiit. On tla- othff

liami, \\v liavf Imm-ii iinahh- tu |it'iivc th«- |ti'<-.>««>n<'i- i>(

-iii-ii im*-haiii>iii» ill tlic riMlmtH. Mor<Hiv«T, im urn-

• \'*>- (L'1, 2)5 1 liaf« t\rr Imtii alilc In I'IihIiht a tall in

I'liiotI inrssiiiT l»\ till- Inji-riiiiii ,(( ailn-nalin in tin-

' il'hit. hah' ( 22 I was iiiiahli' In ohtaiii a itvi i>i'l liv

<lit' iiM' III' i-i'uiit, altlinituh hi' alHilislii'tl thf |in'Msi>i'

III rt urailffJialiii.

I hiatation frtuii adii'iialiii had hnii nhsi-i-x ril in tti*'

•ihhit. 'I'lii' Mi'ltzrrs (21) nhtaiiM'il ililatatiiin ..I' thf

• tr v('h>*«'Ih of the lahhit fcuni the Muhmtaiit'oiis injcc-

"II of adifiialin. Oyawa (25) produn-d dilatation
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••''••p;N...,..lki.llH.v.inl..st,,M.;u,.||,i,,<lli,,,U, ,,•,,,
'•••'••l"< In ;hI.v,k.I,„. Ilovv.v.r. I>.. „.s,..,llvul.tain...

;;''';.'';•'••'' ••''''•'^
y..v..Mw..i..iii„.;..suiui,u,..

.•.li.lnu. smin. ;, i.n.na.v .lilniatio., in tl„- li,,,!.U .•.•,••. I...I to .oi..l,„|,. ...s a ivsult of „Hv .x|u.,inu.„t ~

n.a rv,.,, though a.ln.,,.li,, vas.Mlil..,t;.tion n.av ..mn
'" tlicial.l.il It isivlalivly miiMi|.uifaiit.

'

" '•..M.-liision. u.. a.T .jii.stiii.Ml in a.s.s.nMin- tluit tli,

;'.'"'•'' '','" '"'• '•'•••'"<'"" '" slu'lctal jnusdr is dilata
»"•" ^^ •»'"'""'"•'<"'• 'l-'srs or a.hvMali... ,„,ln,ts iM.i,,..

<-^<-.Tlin.,al:a.i.l Invaiis,. ..fth.. iiniru,,., u.-,M.m.„.~
'" ';""' '"'""M.aliai. ..nl..,s a.> wllas tl... (..vs.-,,,
it' til.. MH.i.ki.v u,. have ,unsi,l,.|al.l,. ,vas.„i n.r I,

iH-VMiu llial flH.s,. .n,..-l,ani,s,„s arc also ...vscnt ,

Mi-i

man
W.-uisI, tnU.ai.k i..,.s M.-I'luMlrai. Frasr-r tor -.s

Msfaii.-,. ma pari of lliis ivsrar. Ii

«(;x\LMA|{V
'• iJi'-ls n.i.l .v,.fil,.s ,M,ss,.ss no a hvnalin vaso.l,

l;itor iiK'cliaiiisiiis.

-' A small amount of a-iirnalin i.nMhi.vs a lall m
'''"'"1 I'lvssiiir in marsupials. iinniilat..s, .-a,
iiMoics and priinatcs.

'. Adrnialin vasodilator inc-lianisnis Tor tli.. liinl.

i""lint..sti,„. arrpivsmt in marsupials, „„-„
Kites. <-arni\oivs;ind primatrs.

^. K'odcnts .•,,•,. ..Nnpfional „, tluir iva.-tion to a.l
'••"iili'i. vasodilator mr.-liaiiisins s.-nsitiv.. t.:

tills liornioiK' liciiiii- absent.
••• l>'l^'tation in the Moo,| vessels ..rsk,.ieMlmus..|,

IS ti.e usual ivspons,. to adivi.alin in inammaN
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