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Action of Apomorphine Hydrochloride on the Intact Intestine in 
Unanes the tized Dogs.* 

CHARLES M. GRUBER, VICTOR G. HAURY AND MILES E. DRAKE. 
From the Department of Pharmacology, Jefferson Medical College, Philadelphia, 

Penn. 

Gruber and Brundage' published the results of 18 experiments 
performed on 8 dogs with Thiry-Vella loops of the small intes- 
tine using apomorphine hydrochloride. In these the drug produced 
an increase in general tonus in all of the observations made. In 
some, of which Fig. 1 in their article is an example, the sudden 
increase in the general tonus was followed by a rather prolonged 
decrease in the general tonus of the gut. This temporary increase, 
followed by a prolonged loss in general tonus was noted in the 8 
experiments performed on the 3 animals in which the Thiry-Vella 
loops were of the jejunum, but was not observed in those experi- 
ments in which the ileum was used. Since their findings were 
reported, Slaughter and Gross' have presented the results of 10 
similar experiments performed on 3 dogs with Thiry-Vella loops 
of the ileum. In these they observed only a decrease in the general 
tonus of the gut, whether the drug was injected intravenously or 
subcutaneously. In some of their experiments complete cessation 
of the contractions was noted. Because of the discrepancy be- 
tween the results of the above investigators, additional observa- 
tions seemed in order. 

Six female dogs, weighing from 8.2 to 18.6 kg were used in 
this research. Except for the fact that in 5 of 6 animals, after the 
segment of intestine had been detached, the continuity of the alimen- 
tary canal was reestablished by end to end anastomosis, the opera- 
tion and experimental procedures were the same as those pre- 
viously described by one of us3 In all cases the animals had been 
without food for 24 hours previous to the experiment, and a week 
was allowed to elapse between each 2 experiments on the same 
animal. The drug was administered intravenously to unanes- 
thetized animals. 

* This research was made possible by a grant from Parke, Davis and Company 
to the Department of Pharmacology in Jefferson Medical College f o r  research 
in science. 

1 Gruber and Brundage, PROC. SOC. EXP. BIOL. AND MED., 1935,32 ,  863. 
2 Slaughter and Gross, J. P h a m .  and Exp. Therap., 1938, 65, 289. 
3Gruber and Brundage, J .  Pharm. and Exp. Therap., 1935, 55, 122. 
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The aponiorphine hydrochloride employed in these experinients 
was the same as that used by one of us1 in a previous report and 
complied with all of the purity tests given in the United States 
Pharmacopoea S I .  In addition to this, through the generosity of 
Dr. 0. H. Plant,: we were able to make observations with a sample 
of the same aponiorpliine as that  employed by Slaughter and Gross2 
in their investigations. 

Immediately before each injection, the drug was weighed and 
dissolved in distilled water so that each cubic centimeter contained 
1 mg of apomorphine hydrochloride. The dose administered in each 
case was 0.02 nig per kg body weight. 

Results. Twenty-two experiments were performed on the 6 
animals used. In 10 experiments an unmistakable increase in the 
general tonus occurred and in some of these this increase lasted over 
38 minutes. In 5 a decrease only in the general tonus was observed, 
and in the remaining 7 esperinients the results were regarded as 
doubtful. In these doubtful cases usually an increase in general 
toiius occurred, which was follou-ed shortly by a decrease which again 
changed to an increase in the general tonus, e. g., in one experiment 
the increase in general tonus was of 5 minutes’ duration, the sub- 
sequent decrease of 8, and the following increase of 21 minutes. In 
another instance the increase in the general tonus following the in- 
jection lasted 13 minutes and the subsequent decrease was 41 niinutes 
long. From this investigation there seems to be a difference in the 
responses of dogs to apomorphine. Moreover, for no apparent cause, 
the same dog may respond differently to the drug on different days.? 

In one of our animals 3 injections of the aponiorphine were made 
and a decrease in the general tonus of the gut was noted in each 
instance, even though borborygiiii were strongly audible. After 4 
injections in each of 2 other animal’s, only once in each animal was an 
unmistakable increase in the general tonus of the gut recorded. These 
increases were obtained after the injection of the sample obtained 
from Dr. 0. H. Plant. With the use of this sample of apomorphiiie, 
4 of the 6 dogs showed increased tonus of the gut following its ad- 
ministration and one of the remaining was doubtful. 

One dog responded invariably to aponiorphine by contraction, 
(See Fig. 1.) 

The authors wisli to thank Dr. 0. I.I. Plant  for  his cooperation in supplying 
some of the npoinorpliinc u s ~ d  in this investigation. 

t Necropsies of these animals showt.cl tha t  (1) in 3 tlie loops were excised 10 
cin and 35 cm above the ileocecal va lw;  ( 2 )  in 2 others, 91 and 96 cni abore the 
ileocecal valve and 152 and 144 mi respe(*tivel!- from the stomach, and ( 3 )  in the 
remaining 2 aiiiinals the loops wcre lemorcd 135 and 152 cni froin the ilcocccal v:ilve 
and only 116 and 91 cin resl)ec.tivcly f rom the stoninell. 



5'
1G

. 
1.
 

U
na

ne
st

he
tiz

ed
 d

og
. 

W
ei

gh
t 

8.
2 

kg
. 

T
op

 c
ur

ve
 i

s 
th

at
 o

f 
th

e 
co

nt
ra

ct
io

ns
 

of
 

th
e 

sm
al

l 
in

te
st

in
e 

us
in

g 
a 

ru
bb

er
 

ba
llo

on
 

T
hi

ry
-V

el
la

 lo
op

 a
nd

 1
5 

em
 w

at
er

 p
re

ss
ur

e 
w

it
hi

n 
th

e 
ba

llo
on

. 
B

ot
to

m
 r

ec
or

d 
th

e 
tim

e 
in

 i
nt

er
va

ls
 o

f 
30

 s
ee

. 
1,
 A

po
m

or
ph

in
e 

ch
lo

ri
de

' (
0.

16
 m

g)
 i

nj
ec

te
d 

in
to

 t
he

 s
ap

he
na

 p
ar

a 
ve

in
. 

2,
 A

ni
m

al
 n

au
se

at
ed

. 
3;

 A
ni

m
al

 v
om

ite
d.

 

in
 

th
e 

hy
dr

o-
 

F
IG

. 2
. 

U
na

ne
st

he
tiz

ed
 d

og
. 

W
ei

gh
t 

18
.2

 k
g.

 
T

op
 c

ur
ve

, 
co

nt
ra

ct
io

ns
 o

f 
th

e 
sm

al
l 

in
te

st
in

e 
(S

ee
 F

ig
. 

1)
 a

nd
 t

he
 b

ot
to

m
 r

ec
or

d 
th

e 
ti

m
e 

in
 i

nt
er

va
ls

 o
f 

10
 s

ec
on

ds
. 

1,
 A

po
m

or
ph

in
e 

hy
dr

oc
hl

or
id

e 
(0

.3
6 

m
g 

) 
in

je
ct

ed
 

in
tr

av
en

ou
sl

y.
 

V
, 

A
ni

m
al

 
vo

m
ite

d.
 

2,
 

A
ni

m
al

 a
ga

in
 

sh
ow

ed
 s

ig
ns

 o
f 

na
us

ea
 b

ut
 n

ei
th

er
 r

et
ch

ed
 n

or
 v

om
ite

d.
 

A
 n

or
m

al
 c

on
tr

ol
 r

ee
or

d,
 s

ho
w

in
g 

no
 c

ha
ng

e 
in

 g
en

er
al

 t
on

us
, 

of
 4

5 
m

in
 

du
ra

ti
on

 h
ad

 b
ee

n 
ta

ke
n 

be
fo

re
 t

he
 d

ru
g 

w
as

 i
nj

ec
te

d.
 



196 L A ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ I  ox INTACT INTESTINE 

and the remaining 2 usually responded by contraction, though in 3 
experiments the results again were doubtful. 

Fig. 1 illustrates what we regard as one of the doubtful findings. 
In this experiment the aninial n-eig-lied S.2 kg and received, at 1, 0.16 
mg apomorphine hydrochloride intravenously. There is seen a sud- 
den increase in the general tonus of the gut which requires approxi- 
mately 4 minutes to return to the control level. At 2, in the figure, the 
animal first showed the central effects of apomorphine ; nausea, 
salivation, swallowing ancl lickiiig reflexes. At 3, the animal vomited. 
The sudden iiicrease in the gwcral tonus here is mechanical, due to 
the contractions of the abdoniinal muscles during retching. Fol- 
lowing this, the animal continued to be nauseated. It is during this 
period that the general tonus of the gut falls below the control level. 
After the general tonus reniaiiis below the control level for 7 min- 
utes it rises again ancl renisiiiis al)oi-e normal level for about 20 
minutes. 

Fig. 2 is presented as typicai o f  all the experiments in which an 
increase in the general tonus lvas produced by apomorphine. The 
animal used in this experiment weighed 18.2 kg. After a control 
record of 45 minutes' duration sliou-ecl no fluctuation in general tonus 
of the gut, 0.36 nig of apoiiiorliiine hydrochloride were injected in- 
travenously at 1. A sudden increase in the general tonus occurs 
during the next 20 seconds, which is followed by an equally rapid 
fall during the period of induced nausea, as shown by licking reflex, 
salivation, etc. At V the animal retched and vomited and the sud- 
den increase in the general tonus is due to the contractions of the 
abdominal muscles. At 2, the animal again salivated excessively, 
and showed the licking and swallowing reflexes but did not vomit. 
In this, as in all of our experiments, the animal subsequently became 
depressed, drowsy and slept. In this animal the general tonus of the 
gut remained above the control level for over 16 minutes. 

From the results of these experiments and those previously re- 
corded it is apparent that apomorphine can cause an increase in the 
general tonus of the small intestine in some unanesthetized dogs. 
The action, though similar to that of morphine, is not as abrupt, 
pronounced nor as prolonged as that caused by morphine. These 
experiments also show that the small intestine of some unanesthetized 
animals may invariably respond to apomorphine by a loss in genera1 
tonus. However, even in some of these cases, the presence of bor- 
borygmi and the augmented peristaltic contractions of the segment 
would indicate that the activity of the gut had been increased. 

1. The results of these experiments Summary and Co~zclusions. 
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support the findings published by Gruber and Brundagel and by 
Slaughter and Gross.2 2. Apomorphine when injected intravenously 
may either increase or decrease the general tonus of the intact 
intestine, depending upon the animal and the condition of the animal 
at the time of the injection. Some animals respond to apomorphine 
only by increased tonus, others by decreased tonus, and still others 
by either or both responses. 3. The peristaltic contractions may be 
augmented by apomorphine especially when the general tonus is 
diminished. 4. Borborygmi are commonly noted following the in- 
travenous injection of apomorphine. 
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Hydrolysis of Acetycholine by Turtle Blood." 

J. M. LITTLE. (Introduced by W. E. Garrey.) 
Front the Depaytment of Physiology, Vnnderbilt University. 

In connection with studies being conducted in this laboratory on 
the physiology of the turtle heart, it was of interest to know the 
clioline-esterase activity of turtle blood. Work already done on 
the blood of other forms has revealed marked differences in the 
hydrolysis of acetylcholine between whole blood and serum and 
further variations depending upon the species. Galehr and Platt- 
nerl* found that human whole blood, shadow cells and washed 
corpuscles have a greater hydrolytic action on acetylcholine than the 
serum has. The filtrate from an acetylcholine solution treated with 
animal charcoal was from 78-100% physiologically inactive, but the 
total activity could usually be restored by acetylation. By analogy 
to the charcoal effects they concluded that the hydrolysis of acetyl- 
choline by blood was due to surface catalysis. On the other hand, 
Engelhart and Loewi3 repeated the charcoal experiments of Galehr 
and Plattner and found that partial inhibition of the destruction of 
acetylcholine could be obtained with a 1 :5,000 dilution of physostig- 
mine, which had been shown to be effective in preventing acetyl- 
choline hydrolysis by extracts of frog hearts, and complete inhibition 

* Supported in part  by a grant from a Fluid Research Fund furnished by the 

1 Galehr, O., and Plattner, F., Pfluger's Arch., 1927, 218, 488. 
2 Ibid., 1927, 218, 506. 
3 Engelhart, E., and Loewi, 0.: Arch. ezp.  Path. u. Pharm., 1930, 150, 1. 

Rockefeller Foundation. 


