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THE DIRECT ACTION OF NICOTIN UPON THE
MAMMALIAN HEART.

By HENRY G. BEYER.

Although nicotin, the active principle of tobaceo, is rarely, if
ever, used by phyzicians on account of any therapeutic properties
which it may possess, it must, nevertheless, be admitted that its
influence on human life is second only to that of coffee, tea and
the aleoholic stimulant.

While the effects of tobaceo on the human organism have long
sinee interested the phyvsician and the pathologist, no very satis-
factory attempt has yet been made to study its acute effeet upon
the mammalian heart, according to the latest and most approved
methods, although that organ seems to be more particularly eon-
cerned, whenever the effeets of tobacco are spoken of as being dan-
gerons to the human body.

Hedbom' who, quite recently, has published some very inter-
usting and |:ﬂin:+h|]-:{llf_r 1."."'.'.El("1"iIIIE'IJIF of his studies of the action of a
number of drugs upon the isolated mammalian heart, has not in-
cluded nicotin in his observations,

Sinee Vas" has shown that the poisonous effects that are usnally
attributed to the use of tobaceo, are due to the nicotin found in
tobaceo-smoke and to no other alkaloid contained in the same, the
results obtained in this researeh may have a practical bearing upon
the subject.

The method emploved in the following investigations being but
a maodification of the one originally devised by Martin and Apple-
garth, and, having been recently deseribed in detail in connection
with researches published by Porter,) Hyde' and espeeially,
Magrath and Kennedv,” it would seem unnecessarv to repeat an
account of it in this connection. In nearly everv case, nndilnted,
defibrinated dog’s blood was nsed, freshly obtained from the animal.
Dilution was only resorted to whenever the quantity obtained at
the time seemed too small for an experiment.

In all the experiments om the isolated mammalian heart, made
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according to the method referred to above, the life of the heart
must, necessarily, be limited to a few hours only; itz performance
very gradually but surely and constantly declines from the moment
of its first recovery from the operation to the time it stops beating.
This fact should always be borne in mind whenever the records
from such experiments are examined eritically.

Jorny 10, 1809, Cat's Hearr. UspiLvrep DEFIBRINATED Doc's Broob.
Nicorixizer Broop 1: 25000, TeMPERATCRE 367 O

[j:l ?I’? l:;r%pﬁ. PnII::DiJ:Lu. J!hIIr.l:i:"lr:'ilr’r“:l"[.m Hamarks.
Oh. 30-31 it 140 B-110¢ On poisoned blood.
F1-82 G2 140 =10
B2=00 G2 1410 =110 On poisoned blood,
34-35 42 155 10=20
Ah=06 29 135 2-3 On normal blood,
37-38 3 | 127 25
38-30 24 126 5-12
41-42 26 130 =10
4243 19 8 3-8 Om poisoned blood.
=44 19 11% 12 Om normal blood.
44-40 18 121 -5
4445 20 118 5=15
4840 15 i =10 On polgoned blood,
+0-50 11 (L i1
51-52 12 58 uay
Si=id 12 46 - On normal blood,
3h. 2-3 58 136 14
A | b 132 10
4-5 59 150 10 Experiment ended.

In every one of the experiments recorded in this paper, the time
was marked by a chronometer in seconds. The column marked
* No. of Drops ™ represents the volume of the coronary cirenlation
for a given time. The blood dropped from the end of a tube
in the pulmonary artery on a triangular piece of aluminum which
was g0 bent that the blood eould not colleet upon it but ran into
a poreelain dizsh beneath and was fastened to the lever of an ordi-
nary Marey tambour. From this ran a rubber tube into a small
and very sensitive recording tambour carrving a very light straw-
lever which made a sufficiently large exeursion for each drop that
fell on the aluminum plate. The * number of pulsations ™ and
the “amplitude ” of the exeunrsions which were recorded on the
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tricular pressure-tracings are invariably, and very largely, increased
under the inflnence of nicot. blood; the drug, furthermore, exerts
a regulating influence on these tracings and, consequently, on the
heart’s action itself.  Toward the end of the experiment, the heart-
beats grew irregular and feeble; normal and well-oxvgenated blood
being run through for eight consecutive minutes, the heart had
almost completely recovered its original vigor.

The blood in this experiment had, unobservedly, reached a tem-
perature 39 C. and, perfusion being in progress bhefore this some-
what elevated temperature was discovered, the heart was working
at a rather rapid rate in the beginning. On turning on the nicot.
blood of the strength 1 @ 10,000, we noticed, in the first place, an
inereased coronary ounttow: then a considerable decrease in the
number of pulsations and, lastly, a very remarkable inerease in the
amplitude of the pressure-tracings. During the last ten seconds
of the period marked with an asterisk in experiment, the heart
beat at the rate of 312 times per minute. These results oeeur so
uniformly with nicotin, nsed in certain definite proportions, that
they must be looked upon as tvpical.  Almost at the precise mo-
ment nicotin. blood reaches the heart, the slowing in the rate
commences at onee; the slowing gradnally gives way to an aceel-
eration and is accompanied by a steady and continued rise in the
amplitude of the pressure-tracings, until both aceeleration and
amplitunde have reached a eertain maximum which, in every ease,
is determined by and proportional to the dose of the poison which
acted on the heart at the time.  The following Fig. 1 illustrates this.

The results also seem to harmonize with those obtained by
Traube”™ on enrarized, but otherwise intact, animals.  Traube found
that nicotin cansed the pulse and arterial pressure to sink at once
to half of what they were in the normal animal, when nicotin was
injected, but in about 20 seconds the arterial pressure commeneed
to rise again, attaining a maximum of about two and a half times its
normal amount, the pulse-rate also exeeeding its original rapidity.

Such well-characterized tracings as are represented in Fig. 1 are,
however, obtained only when nicot. blood flows through the heart
for the first time during one experiment. The heart but slowly
recovers its original state after the first strong dose of nicotin has
been administered and, furthermore, seems to aequire an immunity
or tolerance for the poison, shown by a diminished reaction on all
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subsequent administrations of it. Thus, in this experiment, after
allowing normal blood to run through the heart for five minutes,
poisoned blood does not act as promptly as it did in the beginning
nor quantitatively as decidedly, although quite in the same sense,
as at first. The experiment also shows the power of nicotin to
restore the regular rhythmical suecession of beat between auricles
and ventricles after this had been broken.

An aecident to the blood-supplyving apparatus unfortunately put
an end to the experiment.

Juny 14, 1889, Cat's HEart. UspiLuTeEn DEFIBRIXATED Dos's BLoon, Nico-
TIXIZED BLoon 1:3000. TEMPFERATURE 36° C.

‘Clme. Ho. of No. of Amplituds

P. M, Drope. Pulsations, in mm. Remarks.

1h. 45=-46 T4 150 12-15

4647 (i 145 12-15

47-48 (L] 145 12-15

4549 B4 144 12-15

S50-50 (] 140 18

51-52 80 144 18 On poizsoned blood,

1205 BB a3 1 P

H8-54 it 184 =15

5405 20 168 20-T

55-56 5 104 4 Heart stopped.

The dose of nieotin used in this experiment being still larger than
the one emploved in the preceding, we shall notice that the primary
showing in the rate is rather more marked, accompanied by a
correspondingly large increase in the pressure-tracings and fol-
lowed almost immediately by a great increase in the rate. Owing
to the extraordinary strength of the micotinized blood, the heart’s
action went down quickly after having produced its characteristic
effect, stopped after a few minutes altogether, and was found to be
beyond recovery. Figure 2 represents a part of the record ob-
tained from this experiment, and shows for the first time that the
tonus of the heart, under the conditions of the experiment, is at first
lowered and then inereased.

' The slowing in the rate occurred for the most part during the first
twenty seconds of this period of observation, and acceleration had begun
béfore the end of this minute. The rate during the first ten seconds was
15, during the last ten seconds of the minute it was 16.
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Az regards the influence of nieotin upon the volume of the coro-
nary eirculation, the records and tracings show that this 15 at first

I'
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Fig. 2.<From cat’s heart of July 14, 18508, Nieot, bleod ;30000 0. heart under
normal blood: b, under poisonem] blood ; shows jer =] gmplitade of pressore-
tracings as well as aceeleration in rate doe to nleotin: primary loss in the
]Il_1]||1ﬁ| of the heart from which It recovers later on; numbers same as in
Pig. 1.

increased. This inerease, however, is of short duration, beginning
tior :-]::m_,-_rr into a '|Il=l.-[|i".'l' decreaze sven bhefore the 1_1.'E|[1-:1l ]n'im;n'_\'
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effect of the poison upon the heart has begun to disappear. It
haz been repeatedly shown in many published aceounts of experi-
ments made on the izolated hL'::||'r, ul‘r--l'llillg to the method em-
ploved in this research, that the volume of the coronary cirenlation,
under normal conditions, iz entirely proportional to the number
and the amplitude of the intraventricular pressure-tracings. Their
inerease runs, in other words, a parallel course with the quantity of
blood eireulating in the coronarv vessels. This proportion is not
manifest during the action of nicotin npon the heart. On the con-
I!';u'l'.', the rJ||L|r|ir1!-]c- ;1|||| Pressure-cnrye itu*'rl-u:-l-_ '-LI.'||“L' the COTONAry

cirenlation 15 dimimshed.

"Ill.””lll'i'i'll.il![ii.ﬂf |i

| '|_ 3' | | |
! I|Ilr "

i, #.—From cat's heart, Joly 12, 15 Nijcot. bload, 1:10000; oombers as In
|l|l|'l"|III: ngunres

'['||1- ;il'i'-’I]jll-,'l:J.".'i'lllu E]:_- = i.a il!T1 nded to show TlH.' ['ﬁll'l‘[ ut' I]u-
prolonged influenee of nicotin upon the heart’s aetion; this is
almost as '.I‘-.'|-'i|‘.'Li as 1= ]Il‘illhlil'l‘.' effeet Tpom it. The ventricle lh‘l-p—
o1 ]'l-_:11|;t|' I-:-;:r, ite contractions not Fn”rlu'illg_' thosze of the ;illi'il:'h'r-'
in regular sueeession and, finally, the heart either passes into
‘;'|-|'i||u|'_x' contractions or Etops |u-il.1i||j_- n|lu;.:rl|u-|'.

From the evidence afforded ':-.\' aunr |'_‘H'|||-'|"i|||.1-!a1.-=. we are led to
||-|il-'\'-, with many nl’:u'l'x, that the -|n':.‘.'i!|u_' --T' the |!lL':II'1'l'.'III.'_,
noticed to ocenr under nicotin, is due to a stimulating influence
exerted by this substance nupon the inhibitory nerve-endings in the
heart.

As regards the acceleration which follows the slowing in the







120 ACTION OF NICOTIN UPON THE MAMMALIAX HEART

sentatives of all three forms above-mentioned.  If, therefore, stim-
ulation of the inhibition fibres alone fails to account for all the
phenomena obgerved during eleetrical stimulation of the vagus-
nerve, it likewize fails to do =0 for all the phenomena observed in
a heart acting under the influence of nicotin,

There are indeed zome very exeellent reasons for the assumption
that the accelerator Iu-t't'i--t-tl.liilig:ri in the heart are stimulated }r.‘-'
nicotin.  In the two preceding experiments, as well as several
others not recorded here, dll]‘in_u' the last ten seconds of the first

abservations with nicotin, the heart-rate in all 15 inereased over sixty

Fia. 44— From EX periment of Juree EE, 1500 Porter and Bevery, Cat’s heart, fed with dog's Falowiwid ¢

: vagus-nerve embedded in electrodd

the line below this was dmwn by the writing-point of an electro-magnet, showing the time and the number of interruptions of thy

per cent above the previons normal average. Some, of course,
waould SH Y that this 12 due to a ]l;ll';i|_\'.-i:-' of the i.]||'Lii|'lTl.li'l‘-.' nerves of
the vagus through nicotin.,  We may, however, be permitted to
doubt that so large an inerease in the rate ean be aceounted for by
the mere exhanstion or |r;||';|!_‘.':—i.- of the i]:hihiillt'}' ]uﬂ'iinrl of the
'-L':ts_'||~n:-t||iitt_s_'= ;l]il]lt-, even 1f sueh a |H'“'Ei|._"\--zi||.'_:'_' effect of nicotin
npon these endings was a fact established bevond the possibility of a
doubt, which it i= not, and which the following experiment is
caleulated to show.

This experiment was made by Dr. W. T. Porter and myself.
The heart was isolated as usunal; the left vagus-nerve was exposed,
embedded in a Ludwig’s hard-rubber electrode and, after every
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thing was made ready for recording the observations, the nerve
was stimulated by meang of an indueed eurrent, interrupted at the
rate of seventy times in ten seconds and at stated intervals.  Stimu-
lation of the left vagus proving ineffectual, neither altering the
rate of the heart nor producing any change in the pressure-tracings
after repeated trials, the right vagus was prepared and electrodes
attached.

The records of the observationz show plainly that stimulation
of this nerve also failed to influence the heart-rate in any wayv.
The heart was now put under the influence of nicotinized blood

'_'_'r:

Il;[.P i
T ITTTYRTITT

1.:_'[1.-(' with an il.'ll'll.'IL"!lrl‘iI:Im HI'!.I’! 4] i[|t1-|'|'1qi-t1-r. Nicot. blood 1: 10088, The uppermnst InLl.'i!!JJ.': ia the intmventricular PrESS RE-Curye §
ting current when in operation. The thind curve shows the voelume of the coronary eireulation: the fourth gives the time in seconds

and the typical nicotin effect beeame apparent the moment this
blood reached the heart. The primary slowing in the rate, duoe
to nicotin, was aceentuated by the stimulation of the vagus, elee
T!‘il:‘;l“j'. for a |H't"l4lli of ‘.Pé = seeonds.

Nicotinized blood was turned off and normal blood allowed to
run through the heart for three minutes, after which period stimu
lation of the mght vagus was resumed, and the records will show
that stimulation this time was effectual, lowering, as it did, the rate
regularly and promptly, though less and less greatly, as the heari
recovered from the effects of nicotin, until, finally and again, stim
ulation left the rate, as in the beginning of the experiment and
hefore nicotin had acted on the heart, entirely unchanged.
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In view of the results of such experiments as the preceding, it
seems diffienlt to believe that nicotin paralyzes the vagus in any
part of its course. And, instead of blocking the way for stimuli
passing down the vagus-nerve to the heart, it would seem, on the
contrary, that it was aiding in removing such an obstacle.

Nicotin undoubtedly stimulates the inhibitory portion of the
vagus-endings in the heart. While it is perfectly conceivable
that sueh stimulation may be earried beyond the point of fatigne,
as may that of any other nerve, we are seaveely warranted in eall-
ing nicotin a paralyzer for the vagus-endings.

The large increase in the heart-rate noticed by Pawlow (loe. eit.)
was most probably due to the stimulation of accelerator fibres run-
ning in the vagus, which fibres simply survived the funectional
activity and endurance of the inhibitory fibres; thus they oper-
ated after the inhibitory fibres were already exhausted. The ease
of nicotin seems to offer an example liable to a similar interpreta-
tion.  Moreover, Reid Hunt” has made the interesting observation
that section of the aceelerators in the neck, vagi eut, in the other-
wise intact animal, canses an impairment in the eonductivity of
impulses traveling from the anrieles to the ventrieles (which im-
paired funection is restored on stimulation of their peripheral ends?).
Thiz condition, under which the auricles beat more frequently than
the ventricles, ocenrs =0 frequently during experiments on the iso-
lated hearts of both cold-blooded and warm-blooded animals with
drugs, that even a probable explanation to account for this singular
and interesting phenomenon would be most welcome.

In the course of our experiments with nieotin, it has been a
Matter of frequent observation that this drmg promptly restores the
broken eonductivity between anrieles and ventrieles to the normal.
Reasoning from analogy, as we must, the question we would ask
is: may this effect of nicotin not be accounted for by assuming
that it has a stimulating effect npon the accelerator nerve-endings
in the heart? There iz the further probability that the phenome-
non is a direct vesult of a temporary fatigne of the accelerator
nerve-endings indueed by the prolonged chemieal stimulation of
these endings by nicotin, sinee it has been shown to be an after-
effect, oceurring, as it does, after nicotin has acted repeatedly upon
the heart and ean be removed by renewed stimulation throngh
nicotin. blood.







124 ACTION OF NICOTIR UPON THE MAMMALIAN HEART

This experiment shows that nicotinized blood in the prop. of
1:10,000 turned on immediately after the injection of 1 ce. of
convallamarin =olution into the arterial cannula canses a rapid dimi-
nution in the coronary outflow; an inerease—not preceded by a
slowing (!)—in the heart-rate and no inerease in the amplitude of
the pressure-tracings, but rather a decrease which, however, comes
on gradually.

This heart did not recover from under the influence of the com-
bined poisons., The coronary ecirculation, though inereasing
slightly in volume under normal blood, did not attain anything
like its original volume. The pressure-tracings gradually de-
creased in amplitude, the rate went down slowly, and the heart
stopped in systole, showing, apparently, the preponderating influ-
ence of convallamarin,”

Juny 21, 1808, Car's Heart. UspiLuTEn DerisrisaTeEDp Doe's Broon. Nico-
TixizED Broon 1: 5000, CoNvALLAMARINY SoruTtioN 1: 1000, TEMPERATURE

38° C,
E":f Eruq;gé. Pualianall.l.gnu. bﬂﬁ’:ﬂ:’ﬂ R
2h, 20-21 136 2045 bl
21-22 140 214 8
22-23 142 214 i
25-26 10 200 5
27-28 TH 196 i
28-29 e 200 b On nicot. blood,
2030 1M 104 5-25 On normal blood.
30-31 74 206 25=-10
B1-32 i 214 5=-10
L 5t 20 i
3E-54 412 204 4
S35 4 1494 i Injected 1 ce. conv. sol., then on
nicot. blood.
35=-30 B2 2B =12
=37 a0 156 10
a7-408 1= 144 G
35=530 16 140 2 Heart stopped in systole.

(C'onvallamarin, therefore, may be said to prevent the primary
slowing of the heart-rate as well as the inerease in the amplitudes
of the pressure-tracings, both of which are so characteristic of the
action of nicotin npon the heart; it also causes a diminished coronary
circulation. The drug seems to paralyze the inhibitory vagus-end-
ings as well as the endings of the angmentor-nerves supposed to
run in the vagus to the heart.
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Nicotinized blood now being turned on, the absence of the typical
nicotin-effect mayv be noted.  The slowing is gradual and uniformly
!li:‘l]'“.ll”i‘l.] aver the L']]lit'v ]|L']‘iml u‘f ir]lﬂ‘l"l.'.'l.fi!.lll: 1*~ 'I]1 f'.il'!'.. 1.".']”1[
follows when the action of ].'ll';:t' doses of the '|mi.-'=nT| 1= allowed to
continue after the first typical effect of 1t has passed away. The

F'ra. &

Frog, S-%.—In all the fizures, the appermost corve wag deawn by the lever con-
nected with the apex of the heart by a small hook; the lower curve represents
time in secomd-intervalz. Fig, 5 shows the heart under normal bleod: Fig, 6

nge taking plice under nicot, hlood: Fig. 7 shows the heart's
fApex 2l Aating under |Hl|:—~lr|lli Lilaandd, Bt taken five minmutes Inter than the
preceding:; and Fig, 8 shows the resuliing decline in amplitude, shortly after
'.'.||:-"|| ||||I ;||||J'\I l..r|||-|.|lr| hr-;u]n;_f .'||.'|.l'._'|'|]|!-|_

glves the

usual rise in the amplitundes i= absent and in its place we find a
decline. The COrOnary ontflow, after .'|!]'-:[-'L1|i.'r'.:|rir:-|| of the heart,

.‘lllil".'l"- | :-'-II'EII']I".' IEI'{']'{'.‘IH!' ||]|(]l'|' 'Hil'lllill...

e
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Nicoriy ox e Doa's Arex,
Waood savs *“ the action of the drug (nicotin) upon the heart is
very complicated and has not yet been well determined.” ** Upon
the [*uawli:u' 1||||.~:=']1' 1'I.=[']1-_ the }mi-:-:: appears to have bt VEery little

influence.”

In order, therefore, to determine this influence with more exact-
ness, two experiments on the dog's apex were made. The tech
niquﬁ of the !tLl'T]lln;]. c'llljl!--.‘-'rr] in this ['II"-E:E'III.'I.'.. has been deseribed
in sufficient detail by Porter” and Cleghorn and need not, there-

flﬂ"!'. l'li‘ l]l'.‘ﬂ"['i]ll'l] IllL'.ilill ]H"l'l.'.
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In the first experiment, made on August 1, 1899, nicotin was
used in the }1I:'l|'|llil'fE'Jtl of 1 : 7500 of undiluted dog’s blood. The
fapex ]H';_":HL Tiw |u-:tT :~]|-=|]'1|_I‘~' ;Lt'n-]' T[||- ]:lum!-ﬁnm\].\' Wis I||:|*]]m]_ 0T

and perfusion had begun under a pressure of 95 mm, of IMEercury.

At first the rhythm was somewhat irregular, but after a few minutes

econtractions .'IEI]I-I':Il'w| in |'||I‘-'1||Illil':1l gronps and at the rate of about
fifteen in thirty seconds. Nicotinized blood now being supplied,
the apex at once commenced to beat with great force and regularity
;I1|c] ar the rate of :—i!\'r}' Ti]m-.—- i'|| T||i|'ll‘-.' :—1'c'|-tll|:.-. the 1|1||||H§11|]{' jll.-

creasing markedly at the same time. There was no preliminary

slowing, but the moment nicotin reached the heart or the musele,
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the altered rhythm commenced at onee and continued for a few
spconds after nicot. blood had been changed for normal blood.
Indeed, although the rate went down under normal blood, the am-
]r]iTl.Hlt' of the 1:-;1:'5:1;_1'4 4'un1i|!||1-:] for nany munutes: at the same

height. Nicotinized blood being turned on for half a minute at

if ]

| | |
U :-_.|I I-JI

| | [ || \
el -II J _‘_JI-Jl_ Il_‘_ll -._JII_II-_._III- _,_J '.___||'.____| |

a time repeatedly during tins experiment invariably inereased the
rate without further increasing the amplitude. At last, nicotin.

]chmll h:-in;_'; kl"||: 01 To 1]H-1-r|||, Lioth rate and :iIIIEI]iTT'II]IZ' went down
Instead of a de-

only very gradually until the heart stopped.
erease in the tonus of the muscle ocenrring under nicotin, as had

0
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been expected, we were able to note a positive increase in it from
the beginning to the end of the experiment; see Figs. 5 to 8.

The second experiment, made on August 2, 1897, nicot. blood
1 : 3000, gave results that are in the main identical with those
of the first. TIn accordance with the increased strength of the
blood that was nsed in this instance, the action on the apex muscle
was much more decided and marked than it was in the preceding
experiment. The rate at once became very rapid and the ampli-
tude of the tracings exceeded by far that in the case of the first
experiment (see Fig, 9). This action of nicotin on the apex of
the adult dog’s heart is in perfect agreement with what Pickering’
found in the case of the embryonic heart. Pickering found that
nicotin canses at first an aceeleration, then a depression with a final
arrest in diastole,  The exeeption iz that the tonus in the adult
apex seems to be inereased. _

Niworixy ox THE Corovary VESSELS.

JuLy 6, 1899, Cat's HEart, UNDILUTED DEFIBRINATED Doa's Broop., Nrico.
Tixizen Broon 1: 50,000, TEMPERATURE 35° C. SHORTLY AFTER OFERATION
AND THE ADMISEION OF Broon, HEART WEST InTo FIBRILLARY CONTRAC-
Tioxs. THE FOLLOWING ARE THE OBSERVATIONS MADE ON THE CORONARY
CIRCULATION DURING THIS CONDITION.

Running No, of

Tima. Dirops.
2h. 2 104 44
10 207 5
104 4047 Sy
117 41
114 30+ 44
117 40#¢ 46

i On nicot. blood.

127 2p7F H
124 4047 22
134 20
137 207 20
5400 19

Normal blood, passed throngh the heart for ten minutes after
these observations were taken, failed to bring the coronary eir-
enlation back to its former volume, and the experiment was ended;
heart still in state of fibrillation.
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Jrrny 11, 158  Cat's Hearr. Uspincren Derisrixaten Doc's BrLoomn.
Heart FIBRILLATING, NicoTIsIzEp Broop 125000, TEMPERATURE

a7e
'I;n;‘; l..‘:rbr.;l?:. Remarks.
2h. S0 G2
41-32 3.1
$2-g5 62
HE B i O poisoned blood.
S il On normal blood.
Ah=-57 1
ai=40 o5
4142 i
$2-434 100 O poisoned Blood.
44405 iid
45—46 S8 O normal blood.
47=48 L
48=41 L4
S=a1 114
HEEHE | 1332 On poisoned blood.
=0k 1146
Sn=nii 104
HT-0H =
HE=014 a2
SU—i 44 Experiment ended.

This experiment seems to prove conelusivelv that nicotin, in the
fibrillating heart, when used in the proportion of 1 : 25,000,
causes a decided reduction in the coronary outflow; it proves, also,
what has been frequently noticed throughout, that nicotin is unable
to restore a fibrillating heart to normal aetion.

In our E.*-:}u*i‘illu-ln‘ﬁ on the 11(%;“'[, we had oceasion to note fre-
quently that nicotin. blood cansed at first an increased flow of coro-
nary blood, which was followed by a diminished flow. This might
possibly be due to a double action of the nicotin regarding different
nerves and which action beeomes noticeable at different time-inter-
valz.  Atropin, under the influence of which blood-vessels will
sometimes dilate and sometimes contract, has this same dounble
action, the mature of which has not vet been fully explained.
When, however, the atropin-molecnle iz split up, it was found that
sodinm tropate always caunses dilatation and tropin hydrochlorate
contraction in the blood-vessels of the leg of the dog.”

The inereased ontflow of coronary blood that follows immedi-
ately npon the admission of nicot. blood to the heart, is most prob-
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