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IFTRODUCTION

AMrensrgie and cholinergic visseral efferent nerves siter the ap-
tivity of visgeral eoffactor cells by liberstion of sdrensline and
aaetyleheline, rospectively, ot the neuro-effestor juncticns. Veri~
ous compounds interfars with tranemission of lmpuless st viscersd
nourp-affector Junotions. There are satiefactery blocking egmis
for aholinargic nerves. For example, the actlen of asetyloholine on

‘most visoerel offectors mey be Blocked by relatively smell doses of
atreplns. Thers is mo satlsfaatory agent for bloeking the setion of
adrenerglo nsrves. BSeveral compounde have besn shown to {nterfers
with the astion of adrensline upon cartsin Sypes of viscersl effector
celle. Among these gompounds sre verious derivatives of ergot, seve
erel dloxsne sompounds, yohimbdine, esd :ariml(“. However, egch of
these gompounds falls to block some of the sotions of sdyenaline or
is impotent sxoeps in texlc doses.

Regently, Wiokerson sud Soodman{3)(3)(4){8)gausp1vea o new agent
which has sdrenoclysic soctions. This cempound i W, Nedidenzyl bBeta~
chlorosthyl amines |
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This chemical i¢ dlspensed a: the hydroohloride unler the trade name,
Dibenamine, I% i3 & white, orystalline, molid which f{v steble in said



tolution and unetable in neutrsl or slkaline solution. In alkaline
solution an ethylene-imine ring is formed, and this will combine with
thiosulfate. Nickerson(3) found that edministration of thicsalfete %o
animals would prevent the sdremclytic effects of Qibmuim; Dibena~
nine is only «lightly soluble in watey, dut is soluble in 95§ ethanmel
or in propylens glyeol.

Then Dibenanine is injested repldly 1t produsces an sbrupt fall in
arterizl Blood pressure, and the pressure usually returns to nowmal
levals within about 30 minutes. ¥hen the drug le injeated slowly, the
- arterial Vleod pressure may show no sigaificsnt change. Withia 20
minutes after the injection of Didenamine, the prawsor aotion of sdren-
aline s blocksd in zome ¢psclies and is vevereed is otbers. In oats
the pressor action of sdvenaline Ls reversed after Dibensmine and the
deproucor response is proportionsl to the dosage of adrenaline wniil
e maxinel full in pressure is produwced. Nickerson and Goodman{®) also
demonstrated thut the vassconstrietion produced by splanchnis (adren-
ergie) nepve stimulation was Dlocked by Dibenemine, bub this pesuired
larger dosos than those required %o prevent the pressor aoctlos of air-
sulating sdrenaline, .

Mé&mﬂm and Ooodsan{B) found that responses to mdrenaline, or to
adrenergle nerve stimdation, in various other visceral sffectors weve
blocked, The nlotiteting weslrane of the gat was relazed and piaosis
was produced after adninlstration of Mbménina. Hydriasle, widening
of the pslpedral fissure, and retraction of the nictitating membrsne
ézw to sdrenaline, or to eleotrical stisulatiop of the zerviesl sympa-
thotle nerve, wore abolished ur greatly reduced by Dibensmine. Pllo-

motor responsss to adrensrgle nerve stimalation were prevented,
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Certeln actions of sdrenaline were mat blocked by Dibensmins(B),
There wae no intarferencs with the inhibitory action of sdrenaline
upon the lsolsted small Intestine of the rebbit and ret., The lne-
nibitory setion of sdrenaline on the non-pregnent oat uterne in situ
vas unaffsoted by Dibenamine. The adrensline~indunad inhibition of
the motility of an intestinal segment, in the form of o Thiry rietuls
in the nnanesthetized dog, was not Blocked by Dibensuine during the
time when there wos maximel interference with the pressor acticns of
adrenaline(®), At presemt, sdrenslytic effects of Dibenamine have
beon obesrved only in effectors showing an mue.t,ary response to
sdrenaline, and thay heve not bomn shesrved in the effestors showing
en inbibitosy response ic amdressiine.

Agoeleration of the rate of the innorvated heart was obeerved by
Wiskerson and Goodman(®) following sdrenaline injeotien in mnesthetized
_snimals under the influense of Dibensmine. Hash and Fumphrevs(?) have
reported that injeotisn of Dibenanine sanses a uild dAlminution of the
sardlo-ngoel arntor affeot of stimulating the stelladts ganglion. Die
" banamine alsc protscts againet the produotion of vantricalar fiderills-
tion by adrensline in animals under cyolepropana anssthesial4)(8),

The prosent study Le congerned with the sardlovasecular sgilione of
Divenaxine and with the effects of Divenaming upon the csrdlovaseular

responses to adrenaline, seotyleboline, pitPessin snd angiotenin.



GENEHAL METRODS

Doge welghing betwesn § and 12 kMlograms wers used. The experi.
nents wera run in two series. In ons series, the enimale received
eithor Hesbutsl or morphine-ethes sneatheeln; in the other soriss,
Shoy wers unanesthetized. In the anesthetized snimels bleod PrES-
sure and heert rate were resorded from the femoral artery by the
use of & meroury manometer., Intestinal volume wes resorded by
meane of a plethysnograph, socording to the method of Hoskine and
Guentng{#)(20), 15 tne unanesthetized animals, heart rate w.o re-
corded by the use of an sleotmocardiograph. &1) the nnanestbhetized
snimals were tralned to lie quistly on the tadla ehils Srupe wers
belag injectad,

Didenaming was prepered for injestion hy dienolving 200 ngn, in
spprozimately 18 co. of propylene glyeol, and this wae dlluted with
an equal emount of water. Injeotion of the eclution was vegan withw
in 2 to B minmtes after preparation. A period of five mimten or

longer was required to complete She injsetion,



RESULTS

k. Avesthetized dogs.

Blz doge ware used in obtanining direct Wisod prossure records of
effeate of test doses of the sompounds before and after Didensnine.
Toree dogs received Nembutal (1 gr. per § pounds) and three received
ether after premedication with morphine (§ gr.) The comsounds wers
injected into the exposed femoral veln., Precautions were taken to
provent mizing of blood with scetyleholine prior to ite injestion.

The date from the slx mnimels are listed in tedle I. In five of
the sxperiments the reversal of the preesor sstion of adrensline by
Didenamine was desonstrated. This is illustrated in fizues 1. The
reversal asgtion began to avpear within 20 minutes after the injed-
tion of Didenamine; 1t becane maximel within 20 minutes, and per-
slsted for over four hours. The degres of 211 in blood pressure
osused by adrennline sfter Dibenamine was proporsionsl to the dose
of adrenaline. Thees results confirm those of Wigkerson end Good~
man{ 5},

Adrensline typleslly produces an initisl asctive constriction of ves.
aels in the intestimal wall in animals m:r morphine~sthor anesthesis,
Thie is indicated by the faat that the {ntestinol volusme shows an ine
itlal deoreass in epite of & rising blood preseurs(ll), In the one
anloal stodied, the sative vasoconstriction wae prevented by Dlbens-
ailne. 4 resord $1lustrabing this vesult Ls shown in figara 2.

in the atropinised animel ascetyloholine prodused iie typleal pres-
sor sffeet. After Didensuine the stropinised animsl exhitited o Pare
fall in Blood prassure in resconss to asetylsoholine injection. In

figare 3 the alteration by Dibenanine of the sffect of sostyleholine (ie.../:
(m/ o fptt)



TABLE I

Data on Anesthetised Anlumalse

Dog Inee- Drag Bigod Drug Pime  Blood
oueber  thetis Zlven preagure glven after presoure
- and bafore change aftey Mben~ change
wolght Divensmine before Pbenamine amine alfter

in Moven- Bibena-
kiloe anine alne
1, 12 Rembm- AMdyrapalin 470 mm, Adrenmalin 20 min, <70 mm,
tal {2 oo. of (2 se. of
11300,000) 1:100,000)
Adremalin 60 win., «90 am,
{2 oo. of
11100,000)
2. 10 Horphine Arenalin +24 mm. Advrenslin 20 min. none
othor {2 20, of to (2 o0, of
{ieft va~ 1:100,000) 30 mm. 1:100,000)
gus aut)
Adronalin 234 pin. none
{4 vo. of
14100,000
Atropine 3¢ win.
(1780 g».)
Adrenalin 60 min., <22 mm.
(4 oe, of
11100,000)
Adrenalis 60 min, 48 @n.
{4 ge. of
1 1200,000)
Ml"lll'lin E& -“ﬁu "*9{3 e,
{1 ac., of

1:300,000)




TABLE I {eont.)

Anege

Pog Drog Blood Drug Time Plosd
number  thetio glven pressure given after pressure
and before ohange aftoy Diden~ ohenge

wolght Diben- bvefore Biden- sming aftor
in amine Diven~ mmine Diben-
kilos ' anine anine
3. 14 Hoyrphine AMrenalin 30 min. none
ather (2 ce. of
{both va~ 1:100,000
gl mtg
both carow Pitressln 40 min. +450 mm.
%14 ein- (16 units) to
et ale ~425 =mm,
clised
AMronalin 80 win., ~30 mm.
{3 &g, @f
1:100,000)
4, 11 Keshutal Arenalin 485 mm. Adremslin 30 min. -30 sm,
{rt. vago~ {1 ee. of {1 se. of
tomy, »%.  1:100,000) 14600, 000)
garvical
syapatheg« Mrenalin 32 min, «860 am,
touy, rt. {1 eo. of
sarotid 11100,000)
sinuves :
octomy; hnglotonin +34 mm, Anglotonin 33 =in, +56 mm,
%. {8 unitas) {8 unite)
ligated
Anglotonin +34 mm., Pitressin 38 min. +100 mm.
{8 unitse {2 untite)
10 min. lf“
ter dose)
8. 10 Hombutal Atrapine
(1/80 gr.)
Agatyl- +130 ma, Acetyl- 30 min. <50 mm,
eholine cheline
{10 mga.) {10 ngn. )
€« 10  Norphine Adrenalin 43 to Adrenclin 60 min. 44 totd
gthey {4 se. of <21 mm, {4 go. of to -16
1:100,000) 13100,000} mm,
Fitressin 70 min. +76 mm,

{10 units}
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Megare 2

The sffeat of sdranaline s intestinal wvolume

and Yleod praseure of an anesthetiszed dog before
{uppar record) and after {lower record) Dibensmias.
The upper curve on both recomis repraosents intes-
tinal volume, the lower curve represants dlood

prossure,
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vpos Dlood prassure ia illustrated. Nickerson and Goodman'®) per.
formed the same type of experiment and obtalned similar resulte.

. These resulis sre in sccord with the generally agcepted interpretae
tion that the rize in blood vressurs produced by asetyleholine in
atropiniged animals is dependent on lideration of adremnline,

The presser sations of pitrescin and anglotonin were tested bLefore
and after Dibenamine. The data tabulsted for three doge show that at
the time when the pressor astion of edrenaline was reversed there was
no interference with the pressor actions of sither pitressin or anglo-
tonin. “hese resulte are {llustrated in figure 4.

In one animal, in which neurogenic hypertemsion had Been prodused
by sinc-sertic denerwstion, Didensmine alons eauwsed a profound fall
in blecd pressure. Such = fsll ie not cauneed by Didenamine in an
anesthetized anlmel with elno-sortic merves intsot, It is kuewn
that sipo-mortic demervation causes » high vasceenstrictor tonus{l2),
Therefors, 1% iz %o be expscted that a depressor offect of Dibensmine
tteel? would be demonstrated in these animels 1f the metions of vaso-

constriotor nerves are blosked by it,



Pigure ¢

The offent of mugiotonin on the bleod pressurs
of an ansathetized dog before (uprer recond)
and after (lower reccrd) Dibenemine. The ise-
or record aleo illustrates the offects of ad-
rennline and pitresein on the bloed proessurs
of thie animal after Didenanine.
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i3
B, Unanesthetized dogs.

Hoart rate wae studied in oight unanesthetined dogs. 5ix of ihnt
wore intaot; oné had the heart denervated, and the other had the spi~
nal copd truncected at the level of Ty,. The sffects of edrenaline,
asetyloholine, pitrwtin)md anziotonin upon heart rate were recorded
bafore and at stated intervala after administration of Dibenamine.
During cuch seriee of drug injeotions & reedle was pleced in the veln
and kept open with Leotonle saline. At the desired time the ayringe
ecnta&i&ing the oxaoct amount of dyug to be injeoted was substituted
for the syringe containing saline, sud the drug was injected rapidly.
Ample time was allowed for resteration of the resting heart rate be-
twvesn injestisns of tha i#st sompounds.

Pibvenmmine alone cesuneed

an ineroase in heart rate in ssch of the six intaot snimels. The
pazimel inoresse sbove the basal rate ranged from 46% to 96%, and
it ccourred in 10 to 25 minutes from the beginning of the injeation,
Usually the ratee returned tn the resting lewel within one to three

honrs.

Continuwous olsetrecardiograpsbic records were obtained during the test
dose of adrendine {2 ¢s. of a 1-100,000 dilutien) in four dogs before
and after sdminietration of Dibensmine, The results of the individual
sxperinents are givesn ir table II. The averages of tha rates for the
four animsls are graphed in figure I,

The test dosec of adronaline predosed a waximal decrease in rate
of 4B% %o 57 in the four intect animals befors Didenamine. Since

the enly direct astion of sdrensline upon tha sinc-auricular node
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Figure B

The effect of adrensline (2 oe. of a 1:100,000
dilution) on the beart rate of 4 wnanesthatized
doge, Orosmes indlonte the offect of sdvensline
before Uibenanine, circles indicate the efffact

3 bours after Dibenamine, and dete indicats the
affect 24 hours after Didenamine adminivtration.
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is exoltalory, this bradycardis is best explained on the basis of re-
flez activation of cardio~inhibitory nerves during a rise in Blood
preasure,

Three hours cfter Dibensaive had been administered the mram
heart rate was 19 beate per mimate slowsr than the aversge of the son-
trel raotes. At this time the test dose of adyenaline produced an ae-
soleration of 97% to 208% sbove the rate preseding the injection.
docaleration was clearly evideat within 20 seconds after the injee-
tion of adrencline and progressed smootily to o nslatesu at about 50
seonnds. It wae etlll maintalned ot 75 seconds. The effacts of sfren~
aline on the heart rate 24 hours after Dibenanine sre similer %o the
sffscts ssen 3 bours affer Dibesnamine.

The raversal of the effect of the teet doss of adrenaline on the
heart rate of unanesthstized salmels by Dibenamine msy %o resdily
explained if it s considered that adrensliine eamuses & fall in blood
prossure in the unanesthotised animale sfter they have recelved DIi-
benamine. If sueh is the cnse, o smooth cardias acteleration would
be expeated bessuse of the combinction of the direst ascelerstor ine
flusnce of sirenallinme =nd the refiex acoelerntor influsnoce of the fall
in Blood preossurs. Thia intmmtmim is supported by the cheervation
that in sn unanesthetized anlmel, with splusl gord transected at Ty,
80 that blood pressure sould be recorded freos the famoral artery,
Dibvenamine caused a pronmounced depressor response after the injestion
of the teet dose of adrenaline. This is 1llustrated in figure 6.

~ The striking cardioe noeeleration in vesponse to adrenaline after
Dibenamine would soem to indicate thot the cardisg sffests of adrema-

line or of cardlo-poceclerater nerves are not blocked., However, o large
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part of this acoeleration oould be on the basie of decresned tomus of
aholiu‘srgm gardio-inhibitory nerves. The offmﬁ af Mbenanine on the
resnonses of the sino-auwrisular node to adrensline asn be determined
ouly by the use of a denervated heart. In one animal the heart was
chronieslly dmervated by o serles of thres operstions which resulted
in bilateral removel of the sympathetic ehsins from the stellate
throungh the 4tk thorssio ganglis inclusive and Bilaternl section of
the vagl in the mideervical reglon. In this preparation a partial
blecking of the effects of adrensline on the sinp-surloular node was
¢loarly demonstrated. The results are 11lustrated in figure 7. These
rosulte suggest the poselbility that the sceeleration of the imnorvated
heart by Dibensmine is due in part to disest sotisn on the sinms-surlou-
lar nodae,

G

Stoline. The brief hypotension produced by intravenone injection of
agetyleboline slicits & typleal cardio-scodlerater responne. The agw
seleration in due lorgely to reflex astivation of sdrsnergle nerves
ond to liberstion of sdrenine (13). Mive animsls ware given a test
doss of 1 ngn., of asetylolwline ab 2 hours and again at 2¢ hours after
the adminletration of mboMm. In figare 8 5 curve 1s shown whigh
i1lustretes the aversge of the eardle-accslerstor responsss to the
toet doee of acetyloholine in 2% animale. The other two curves in
figure 8 11lustrato the averages of the cardio-socslerator responss
to sgetylobeline in four snimals at 3 hours and st 24 hours after
Divenamine. The results frow the individusl sxperiments are listed
in table IIXI. The degree of cacelerstiion was st lsaet as great after
Dibenanine as before. In both the mormal snifmale and in thowe under



Tigore 7

The offent of 2 oo. of a 11800,000 dilution of
sdrenaline on the heart rese of an unasnosthetized
dog with densrvated heart. Orosses indloete

of Peot defore Nibenanine, oireles indicate ef-
food after Dibensmine, and dote indlcate offect
24 hours after Didensmine sdministrstion.
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The effect of 1 mge. of apetyicholine on the
heart rate of unanesthetized doge defors and
after Divensmine. Crocass indicate the effeat
on 33 normal dogs, aivales indloate the offect
on 4 dogs reoelving asetyleholine 3 houwrs after
Divensmine, and dots indlcats the offest on 4
doga recelving ssetylcholine 34 hours after
Dibhamanine adninistration.
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the luflusnce of Dibensmine, the maximum ineresse in hesrt rate in
rezpones to scetyloholine oocurred 2t 25 sssonds. In the normel anie
nale the rate fell off rapldly, to resch a resting level within B0 to
60 sesonde, Yut in the snimals under Dibensmine the return to the reste
iag level was gqulite dolayed, The persistance of the fnet rate would
indloate that Dibenamine interferes with the restoration of the dlood

preseurs to the normal leovel after a test dore of soetyloheline.

mals have shown thet the pressor sctions of pitressin and awglotonin
are sot impaired hy Didenanine. Thess compounde producs profound
#oflsz bradycardia in wnanesthetined dogs during the rise in biced
pressure resulting from thelr vasocconstristor sotionllé), it the
vasoconntriotor notion of these compounds is mot blocked by Dibena-
mim. thay would be expeoted to produce the typloal cardic-inhibitory
rosponss, The sffeots of a test dose of 1} pressor units of pltresein
before aud afler Dibhenamine wers studied in four dogs, and the effects
of a test doee of 20 pressor units of spglotenin were studled in three
doge. The dete from the individeel expsrimenie sre given in tadles
IV and ¥, The averages of the cardio-iahibitory responses to pitres-
sin in four dogs ot 3 houre and al 24 hours after Didensmine ars
shown in figure 9, and these ere compared with a curve showlsg the
averages of 14 aorasls. The effect of pitwessis on the Ylood pressurs
of the dog with apinal cord 4ransscted at Ty is illustrsted tn figure 10.
Trom theso results it ie evident $hat Didenamine doss not alter
the cardio-inhibitory responses prodused By the injeation of pitressin
and saglotenin. %his would indfcats thet thers is no impairment nt the
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Figwre 10

The effest of pitressin after Dibenmmine admin-
fotrstion on the Yleod pressure of an unanes-
thetised dog with spinal cerd trensected ot Ty,
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vasoconstriotor action of these cempounds by Dilbenaming,

The fast that the vasosonstriotor sotion of sdrensline is dleoked
while the vaseconstrictor actions of pitressin and of anglotonin are
uot blocked indiecates that Dibonamine interferes with the reseptive
mechanien of the smooth mmecls cell while it leaves the sontractile
mechanism intact,
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DISCUSSIOR

in previcous experizents consewyning the pharmscological sctions
of Uibenamine snesthetized animals have been md(mm}(‘“)(&}(?}{a).
It ¢ well known that anesthetlo sgents fresquently slier the effects
of & compound being studied. In the present study experiments wupen
‘anesthotised animals wore performed to confirm the results of pre-
wicus experiments, and further lnvestigations were carried ocut in
unanssthetized animals. Adrensline wes used as o test compound in
unansethetizod doge to determine if the changes in heart rate ob-
served would de such as o indloate s reversal of its pressor sotion
without en impairment of it cardio-ascelsrator scilon. The purpose
of using soetyleheline ae & test compound is olear when it is re-
membered that the brief hypetsasion producsd by the direst sffeet of
asetyloboline cemses a sesondery, reflex sctivatiosn of cardio-ngcelw
srator nervee and lideration of adrenaline. Therefors, if a compound
aotually blocks .nllr of ths affects of asdrenaline and of adrenevglc
nerves, it should blook the sesondery effects of acetylcholins wpon
the cardiovessular sywtem. -

The resulte indicate that Dibenamine blooks the vascpreseor age-
tion of adrensline in unanesthetized doge. Moreover, it i aviden?
from ezperiments ﬁtﬁ the denervated heart that the cardiss scoslera-
tion dus to the direct effects of olroulsting adrensiine on the sino-
aurioular node is partially Ylocked by Divenamine. The parsiztence
of the fast heart rate vaused by acelylcholins in animels under the
influsncs of Dibenamine indicates en impalrment of the compamentory

vasoconetrictor nechaniems.
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The results show that an amownt of Didenamine whiah is sufficient
to reverss tho pressor action of advensline in the intagt snimal le
insufficimnt to lupalr gardlo~ascelsrntor responsers to hypotension.
The cardlo-acselorator response in éuu meinly to aotivation of airon-
argic anervee to the sino-euricular node. Although the stimulatory
offect of these nerves or the siso-surioulor node $s mot blouked, the
stimlatory effect of clrouleting edrensline s desressed. It appasrs
to be 2 gensral rule that Dibecamine blocks the effeets of injeoted
adrenaline more readily than it blooks the offeots of seiivetion of
adrenergle nerves. If so, an asnslegy may bs drawn detween the sotlons

~of Divensming on adrenerglc systams and of atvooine on sholinergic
- eysteme, since 13 {3 well koown That abrovine blocke the eoffests of
injected acetyloholine wmore readily than it dlooke é.km sffecte of
agtivation of cholinergle nerves.

The blecking sotion of Dibenamine hee been vammaa only in ex-
citatory adremergle systems. All of the verious exeltatory alremergle
mechaniems which have besn stulled hove been demonstrated to be Yiooked,
in somo dagres, by Divensatne(8)(15J(18), but ne inhibitery dremersic
system has been shown to be dlooked{B)(8), Zerecte on sdremsrgic vaso-
dilator mechanisms have not bosn etudied adequately, dut 1t sesss evie
dent that vassdilator responses are nod prevented. Until further evi~
dencs ie woém&o&, 1% can Yo sald that Didennmine blocke only exoite~
tory adrenergic mechanienme.

Both snglotonin and pitressin are known %o sot direstly on the
sontraotile mechaniem of amooth musele. The feot thet Didensuine
does not alter the vasopressor offects of oithsr of those corpounds,

at the some time that the sdremsline reversal is ovident, irndicates



thet Dibsnsmine sots sn the receptive mochapiem e¢f the effester goll
shile leaving the contractile mechanism intset., Niokerssn and Goodman(5)
heve nmqttﬁ that the blocking ectlen of Dibensmine may de on the
basie of & partial destruntion of the reseptive moshanism in the ef-

Teator e+lle whish have an exsitetory adramergic innervatisn,
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SNOLARY AND COWDLUSIONS

The astions of Didbenamine sn the asrdicwnsonlar mystem and on
§’ﬁa sardisvasoular adjostments cansed by adrenaline, anatylcohelins,
sitressin, and snglotonin have Yeen studled {n snsethatizel and ume
anesthstized dogs.

Bloenenine cansed a slight dacresse in Blos? pressurs in mnes-~
thetised anlmpls =itk baffor nerves intant. In sn animal with sinoe
agﬂi}e arsas densrvabded, Dibenamine predussd a prefonnd fall in
blood pressurs, In uncnesthetized dogs Didenanine nrodused sn ine
arosed in heart rate whioch parsieted for 1 %o 3 houwrs,

Oibenanine reversed the presser sotisns of advanaiine iz hoth
the anesthotiszed and the unsnosthobined dogz. The sotlve vesooon-
strictlon cansed by adrengline in the intestine was pravented. The
Vosoprawser respenss io soetyloholine iz the atrerinised animal,
viiah le considersi to be caused by lidarstion of edrenaling, wam
raversel by Dibensmine,

A test dose of adremaline which saused refiex cordine slowing
in normal unanesthetizoed doge vroduoed severs candise acoelerntion
after clministration of Dibenamine. The componsstory cordios soe-
aaleratia»n';&?ﬁtmt& by inJootion of o tent dose sf scetyloheline
was nadiainlebod and prolonged in snimsls uander the influence sf
Dbvennzine.

In on unsassthotised dog with denervated heart tha stimolatory
sffoct of sdremaline on the sino-aurlewlser node was rartially blocked
by Dibenumine.

Divenemine 414 not alter the pressor cstlon of pitressin op



anglotonin in anssthetized doge. The reflex onrdise inhidition pro
dused by pltressin and anglotonin in unsnsethedized Sogs was not sl~
tored by Dibenamine.

The reeults of all of ithe experiments are in accord with the
following interpretations concerning the astlons of Dibenamins:

1} Dibenanine interferas with the szoltatory astlons of advena-
line but does not prevent inhibditory responses to adrenaline.

2) The exoitetory responses to injected adrenaline are impaired
more resdily then tho responses svoked by astivatlon of exeitatory
edrenergic nerves.

3) The effeots of activation of some ensitatory sdvenergle
nerves are blocked more reedily than athers.

4) Dibeanine interferer with the actions of sirenaline by
altoring the recentive mechanisn of the smooth smsole cell, mmd it

leaves the contractile mechanism inteot.
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