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RESULTS

A. In Vivo Experiments:

I, Effect of verapamil on gastric ulcerstion:

1.

2.

Bffeot_of stress (by immobilization) on control

group:

Control rats injected with saline and sub-
Jected to stress by immobilization for 24 hrs.
showed a mean ulger Bcore of (+ S.E.) 1.25 +
0.37. The incidence of ulceration was present -
in 75 of animals. The caleunlated ulcer index

'in this group was 93.75 (Table7 & Pig. T ).

Aa shown in Table (7 ) & Mg. (7 ) the
small dose of verapamil (2 mg/kg) did not
affect the incldence of ulceration which was
gimilar to that in the ocontrol group (75%),
but the mean ulcer score (+ S.E.) was reduced
to 1.112 + 0.139. The ulcer index was 84.37,
while the preventive index was 10.01%.



3.

4.

On the other hand, the 1arger dose of verapa-
mil (10 mg/kg), decreased the mean ulger score
severity (+ S.E.) to 1.0 + 0.38 (P 0.4). The inci-~
dence of ulceration was also reduced to 67.5%. The-
refore the ulcer index deecreased to 67.5. The pre-
ventive index was caloulated to be 28% whioh is
higher than that after using the small dose of vera-
pamil (2 mg/kg).

Bffect of acetylsalioylic_sacid on_control animals:

Control rats injected with acetylasalicylic acld
and saline showed a mean ulcer score of (+ S.E.) 1.5
0.42. The incidence of ulceration was present in
75% of animals. The caloulated uleer index in this
group was 112.5 (Table 8 & PMg., 8 ),

Effect of verapamil on acetylsalicylie acid induced

uleer:

As shown in Table (8 ) and Pig. (8 ), verapamil
(2 mg/kg) did not affect incidence of ulceration, but
the nloer severity score (i 3.E.) was reduced to 1.37
+ 0.42. The ulcer index was 112.5, while the preven-
tive index was only 8.33.
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With the larger dose of verapamil (10 mg/kg),
the mean ulocer severity score (+ S.B.) was decrea-
sed to 1.12 + 0.42 (P < 0.8)s The inoidence of
ulceration was rednced to 67.5%. The ulcer index
also decreased to 75.93. The preventive index was
found to be 32.5% which 1s higher than that after
using the small dose of verapamil (2 mg/kg).

JI, Effect Of Vérapamil On Gastriec Contents:

l. Gagtric donients_of control rats:

The contents of stomach obtalned from saline
treated control rats showed that the mean volume
(+ S.E.)‘was 3.72 + 0.1 ml, the mean pH (+ S.E.)
was 3,06 + 0.15, while the mean acid concentratien
(+ S.E.) was 86.25 + 12.74 mEq/L. The mean acid
output (+ S.E.) per unit time was caloulated to
be 80.32 + 2.5 uEq/hr and the mean pepsin concen-
tration in the gastrie coﬁtentu (+ S.E.) was
16.31 + 0.28 mg/ml (Table 9 & Fig. 10 ).

2. Bffect of verspamil on gasirie_contenta:

Verapamil (2 mg/kg) reduced slightly the




mean volume of gasiric contents to 3.16 + 0.14 ml
(P > 0.02)., The mean pH was raised slightly to

(+ SeB.) 3.72 + 0.19 (P £ 0.05), while the mean
acld concentration (+ S.E.) was reduced to 66.37 +
3.58 mEq/L (P < 0.001). The mean soid output

(+ S.E.) was reduced to 52.62 + 4.03 uBq/hr (P <
0.001) and the mean pepsin conventratiom (+ S.E.)
was 13.5 + 1.66 mg/ml (P > 0.2)(Table 9 & Mg.10 ).

Using a larger dose of verapamil (&0 mg/kg) the
mean volume of gasiric contents was reduced (+ S.E.)
to 1.22 + 0.14 m1 (P < 0.,001). The mean pH was
inoreased to (X S.B.) 4.25 + 0.2 (P < 0,005) and the
mean acid concentration (+ S.E.) was reduced to
45.62 + 3.17 (P < 0.001). The mean acid output
(+ S.E.) was also reduced to 15.5 + 2.53 (P < 0.001).
On the other hand, the mean pepsin concentration
(£ S.B.) was reduced to 12 + 2.22 (P < 0.05) (Table
9 & Pig. 10).



Pable (7 ):.Bffect of intraperitoneal administration of
verapamil on the incldence and severity of
Gagtric ulcer in male albino rats induoced by
24 hours immobilization. Each group consisted
of 8 gnimals.

Stress by immobilization

Dose _ Verapamil

Control
; 2 mg/kg 10 mg/kg

% Incidence of 75% 154

ulceration 67.5%
Mean ulcer scOTe 3 25 4 0.156 1.112 # 0.139 1.0 & 1.7
Ulcer index « 93.75 84.37 67.5

-

- Preventive index - 10.005 28




% ULCER INCIDENCE
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Pig. (7 ): Effect of intraperitonesl administration of

verapamll in various doses on the inecidence

() and index ([Ml) of gastric ulocer in
mele elbino rats induced by stress (24 hours
immobiiization).

* Each group consisted of 8 animals.

ULCER INDEX
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Table (8 ): Effect of intraperitoneal administration of
verapamil on the incidence and severity of
gagtric ulcer in male albino rats induced
by subcutaneous injection of acetylsalicylic
acid. ZEach group consigted of 8 animals.

Subcutaneous A.S.A. induced ulcer

Control Verapamil
Dose - 2 mg/kg 10 mg/kg

A enoidence of 75% 5% 67.5%

Eeg?E?lcer BCOTe 1.5 + 0.187 1.37 + 0.17L 1l.12 + 1.29

Ulcer index 112.5 103,12 75.93
Preventive index - 8.33 32.5
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Pig. ( 8): Bffect of intraperitoneal administration
of verapamil on the ineidence ((J) ena
index ([[]) of gastric ulcer in male
albino rats induced by subecutaneous
acetylsalicylic acid injection.

x Each group consisted of 8 animals.



’340‘ L 40
g 35 - [ 35
5 . <
H 30 L 30 o
P <
%25-_ | —25&5
o 20 - |20 &
gis- -15'::
10 A 10 ®
Ay
w 5 4 . L 5
) ' N
2 10 mg/kg

<«—— Verapamil ——

Fig. (9 ): The preventive index of verapamil in various
doses.given intraperitoneally in msale albino
rats on gastric ulcer induxed by immobiliza-
tion ([ ]) and ASA subecutaneous administretion
().

P.I. = preventive index.
A.S.A, Acetylsalioylic acid.
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Fig. (10): Effect of various dosges of verapamil on pH
(O) and acia out put uBq/hr (M) of gast-
ric contents, 4 hours after pyloric ligation
in male albino rats.

Vertical iines denote thé standerd deviation
of mean.



B, In Vitro Experimentss

Experiments on isolated rat fundic strip:

1. Bffect on potassium chloride-induced contraction:

2.

Verapamil (in a dose of 100 ng/ml) added on
top of potassium chloride-induced contractlon
(4 mg/ml) of the isolated rat fundie strip produced’
inhibition of the contraction (Fig. 11). Verspamil
(in a dose of 100 ng/ml) produced decrease in the
amplitude of contraction of the isolated rat fun-
dic strip when incubated tor 15 seconds (Fig. 12).

Bffect on histemine-induced contraction:

Verapemil (in a dose of 100 ng/ml) added on
top of hisﬁamine-induced contraction (300 ung/ml)
of the 1smolated rat fundiec strip produced inhibi-
tion of the contraction (Fig. 13).

Verapamil (in e dose of 100 ng/ml) produced
decrease in the amplitude of contractlon of the
isolated rat fundic strip when incubated for 15'
seconds (Fig. 14).
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3, Bffect on aoetxlcholine gontraction:

Verapamil (in & dose of 100 ng/ml) edded on top

of acetylocholine~induced contraction (200 ng/ml) of

the isolated rat fundic strip produced inhibition

of the contraction (Fig. 15).

Verapamil (in a dose of 100 ng/ml) produced

decrease in tﬁe amplitude of contraciion of the iso-

jated rat fundic strip when incubated for 15 second

(Fig. 16)- _



Fig. (11): A record showing the effect of verapamil in
a dose of 100 nagnogram/ml added on top of -
potassium chloride~induced contraction on the
isolated rat fundie strip.

VER = verapamil.
KCl = potassium chloride.
Dose of potessium chloride is 4 mg/ml.
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HKaa

wash,

load.

Vergpamil.
rotasgium chlordde.

Dose of KC1 1g 4 mg/ml.



Fig. (13): A record showing the effect of verapamil in
a dose of 100 nanogram/ml added on top of his-
amine-induced contraction of the 1solated rat
fundic strip.
VER = verapamil.

HIS histamine.
Dose of histamine is 300 microgram/ml.

nou



Pig.

(14): A recora showlng the effect of incubation of

Verapamil in a dose of 100 nanogram/ml for
15 seconds on histamine~induced contraction
of the izolated rat fundie strip.

W = waﬂho

L = load.

VER = verapamil.

HIS = histaemine.

Dose of histamine is 1300 microgram/mil.
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Fig. (15): A record showing the effect of Verapamil
: in a dose of 100 nanogram/ml gdded on top of
acetyloholine~indused contraction of imolgteq
rat fundiec strip.
VER = verapamil.

ACh = acetylcholine. .
Dose of acetylcholine is 200 nenogram/ml .



Pig. (16): A recora showing the effeet of incubation
of verapamil in a dose of 100 nanogram/ml for
15 seconds on acetylcholine-induced contract-
ion of the isolated rat fundie stirip.

w = wash.

L = load.
VER = verapamil.
Ach = acetylcholine.

Dose of acetylcholine is 200 nanogrem/mi .



