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Concomitant Use of Lisinopril Reduces the Effect
of Aspirin on Bleeding

Muhammad Tariq Aftab’, Hina Abrar?, Saba Shakeel®, Hira Tarig*

Abstract

Objective: To determine the Lisinopril and Aspirin interaction through their concurrent effect on bleed-
ing in adult male rabbits.

Methods: Twenty four healthy adult male rabbits were used. Bleeding time of each animal was deter-
mined by Duke’s Method. They were divided randomly in three groups containing equal number of
animals into Control, Aspirin, Lisinopril and Combination groups. After oral administration of the
drug(s), the bleeding time of the animals was again determined by same method.

Results: Prolongation of bleeding time was significant (p<0.05) in Aspirin and combination groups but
insignificant (p>0.05) in Lisinopril group after 1 hour. It was significant (p<0.05) in Aspirin and
Lisinopril groups but insignificant (p>0.05) in Combination group after 24 hours. This change was
observed after 48 hours too.

Conclusion: Concurrent use of Lisinopril reduces the effect of Aspirin on Bleeding after a certain time

period.

Keywords: Aspirin, Lisinopril, drug interaction, bleeding time.

lintroduction

Aspirin (Acetylsalicylic acid) is an antipyretic,
anti-inflammatory and a potent agent that prolongs
the bleeding time and inhibits platelet aggrega-
tion'? .Aspirin therapy results in a considerable
decline in the risk of nonfatal myocardial infarction,
nonfatal stroke, or vascular death in high-risk pa-
tients34.
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Lisinopril is a potent, competitive inhibitor of
angiotensin-converting enzyme (ACE), the enzyme
responsible for the conversion of angiotensin | (ATI)
to angiotensin Il (ATII)%. Angiotensin converting en-
zyme inhibitors [ACEls] have reduced the mortality
rate in patients with ischemic heart disease &
stroke®7:8919 The beneficial effect of ACEls may
result from improvement of endothelial function, in-
creased bradykinin, nitric oxide, prostacyclin (PGl,)
levels & reduced plasma plasminogen activator in-
hibitor-1 which might explain their antithrombotic ef-
feCt11.12_

Wojewodzka-Zelezniakowicz with his col-
leagues' and similarly Sugano with his co investi-
gators™ have determined the effect of ACE
inhibitors on bleeding but our study is planned to
explore the interaction of Aspirin and Lisinopril
which are co administered in a number of cardiac
patients.
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Subjects and Methods

After ethical approval of Institutional Ethical
and Scientific Research Committee, this study was
conducted on 24 healthy adult male rabbits in Ex-
perimental Pharmacology Laboratory of Karachi
Medical and Dental College as per guidelines of In-
stitutional Animals Ethics Committee (IAEC). The
weights of animal were in the range of 1-1.2kg.
They were acclimatized for laboratory conditions for
a week. All environmental conditions were kept the
same throughout the experimentation. Bleeding
time of each animal was determined by Duke’s
Method for base line data. They were divided ran-
domly in three groups containing 6 animals each.

There were four groups; Group A (Control
Group); received a suspension containing 10 mg
flour in 05 ml distilled water as a single dose orally.
Group B (Aspirin Group); received a suspension
containing 9.280 mg Aspirin (Reckitt Benckiser) in
powdered form in 05 ml distilled water as a single
dose orally. Group C (Lisinopril Group); received a
suspension containing 0.571 mg Lisinopril (ICl) in
powdered form in 05 ml distilled water as a single
dose orally. Group D (Combination Group); received
a suspension containing 9.280 mg Aspirin (Reckitt
Benckiser) and 0.571 mg Lisinopril (ICI) in pow-
dered form in 05 ml distilled water as a single dose.

Each animal received the dose at 08 AM in the
morning. No toxicity was noticed during or after
drug administration. Bleeding time was noted at 09
AM (after | hour) of the same day and at 08 AM in
the morning of the two consecutive days (after 24
and 48 hours). After experimentation the rabbits
were observed for one week for any toxicity and
then freed.

The data was entered using SPSS version 20
(Statistical Package for Social Science) for data
analysis. Bleeding times in the three groups were
compared.

Results

Table 1 compares the bleeding time of control
group with drug receiving groups after 1 hour of drug
administration. It was 2.22 + 0.25 (Mean * SE)

minutes in control and 4.22 + 0.44, 3.16 + 0.21,
3.33 + 0.23(Mean + SE) minutes respectively in As-
pirin, Lisinopril and Combination groups. The differ-
ence is significant (p<0.05) in Aspirin and
combination groups but insignificant (p>0.05) in
Lisinopril group if compared with control group.

Table 2 depicts the bleeding time of control
group and of drug receiving groups after 24 hour of
drug administration. It was 2.18 + 0.24 (Mean *
SE) minutes in control and 4.09 + 0.39, 3.94 + 0.66
and 3.50 + 0.91 (Mean + SE) minutes respectively
in Aspirin, Lisinopril and Combination groups. The
prolongation of bleeding time is significant (p<0.05)
in Aspirin and Lisinopril groups but insignificant
(p>0.05) in combination group if compared with con-
trol group.

Table 3 compares the bleeding time of control
group and of drug receiving groups after 48 hour of
drug administration. It was 2.22 + 0.25 (Mean *
SE) minutes in control and 4.20 + 0.45, 3.16 + 0.46
and 2.67 + 0.43 (Mean * SE) minutes respectively
in Aspirin, Lisinopril and Combination groups. The
change in bleeding time is significant (p<0.05) in
Aspirin and Lisinopril groups but insignificant
(p>0.05) in Combination group if compared with
control group.

Discussion

Our study shows that the prolongation of
bleeding time, a characteristic effect of Aspirin?
and one of the basis of its extensive therapeutic
and prophylactic use in coronary artery disease®'
18 is reduced when lisinopril is co administered with
it.

Therefore, a statistically significant (p<0.05)
prolongation of bleeding time is observed throughout
18t to 48™ hours by Aspirin and only at 15t but not
at 24™ and 48" hours by combination of both. This
result is somewhat unexpected because potential
anti-thrombotic effect of ACE Inhibitors'® or Lisinopril
like drugs is well established. This is supported by
our result too, as a statistically significant (p<0.05)
prolongation of bleeding time is observed at 24 and
48 hours by Lisinopril.
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The synthesis of Angiotensin Il is prevented lo-
cally by high affinity of ACE Inhibitors to
endothelium.This may result in attenuation of
prothrombotic action of Angiotensin Il by inducing
oxidative stress'’, inhibiting Nitric Oxide (NO) syn-
thesis'® & enhancing leukocytes infiltration & adhe-
sion to vascular wall?®. Angiotensin Il also inhibits
fibrinolysis by increasing plasminogen activator in-
hibitor type 1 expression’ Similarly these drugs in-
crease bradykinin concentration which enhances
the release of NO, Prostaglandin I, (PGl,,) & Tis-
sue Plasminogen Activator (t-PA) which are strong
antithrombotic agents®?®.

Table 1. Effect of Aspirin, Lisinopril and their combination on bleeding
time after 15! hour in adult male rabbits.

Drug(s) Bleeding time(Minutes) p-value
Control Drugs

Aspirin 2.22 £ 0.25(06)°  4.22 + .44(06) 0.001

Lisinopril Same 3.16 £ .21(06) 0.064

Combination ~ Same 3.33 £ .23(06) 0.025

*Mean £ SE (No of Animals)

Table 2. Effect of Aspirin, Lisinopril and their combination on bleeding
time after 24" hour in adult male rabbits.

Drug(s) Bleeding time(Minutes) p-value
Control Drugs

Aspirin 2.18 £ 0.24(06)*  4.09 % .39(06) 0.001

Lisinopril Same 3.94 £+ .66(06) 0.040

Combination ~ Same 3.50 +.91(06) 0.077

*Mean £ SE (No of Animals)

Table 3. Effect of Aspirin, Lisinopril and their combination on bleeding
time after 48" hour in adult male rabbits .

Drug(s) Bleeding time(Minutes) p-value
Control Drugs

Aspirin 2.22 £ 0.25(06)°  4.20 + .45(06) 0.001

Lisinopril Same 3.16 £ .46(06) 0.034

Combination ~ Same 2.67 + 43(06) 0419

*Mean £ SE (No of Animals)

It has also been recently shown that tissue
ACEIls caused experimental thrombolysis in rats by
the mechanism which involved bradykinin release
from endothelium?'. However, even in the presence
of all these favorable activities, co administration of
the two drugs reduces the characteristic effects of
both rather to enhance. Perhaps antagonizing ac-
tion of the two drugs at prostaglandin levels looks
to play a pivotal role. Lisinopril, as discussed al-
ready, stimulates prostaglandin biosynthesis'® by in-
creasing bradykinin levels while Aspirin irreversibly
inhibits the platelet-dependent enzyme cyclo-oxyge-
nase (COX)' thereby prevents the synthesis of
prostaglandins. The biosynthesis of prostaglandin
seems to be more potent as compared to its inhibi-
tion when the two drugs are co administered. There-
fore we see the weakening of Aspirin effect on
bleeding time in an orderly manner at all stages so
p=0.025 at 1t hour, 0.077 at 24 hour and 0.419 at
48 hour for combination of two drugs. This gradual
loss may be a result of short half-life of Aspirin as
compared to Lisinopril.

The results can further be supported if Serum
levels of Lisinopril are measured in the presence of
Aspirin periodically with the effect of combination on
bleeding.

Conclusion

Concurrent use of Lisinopril reduces the effect

of Aspirin on Bleeding after 24 hours.
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