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9.1 INTRODUCTION

Sumatriptan is a clinically effective anti-migraine, 5-HT\p/1p receptor agonists which acts via
direct constriction of distended cranial and meningeal blood vessels (Humphrey & Feniuk,
1991) and/or inhibition of neuropeptide release from trigeminal sensory neurons innervating
these blood vessels (Moskowitz, 1992). Sumatriptan, due to its vasoconstrictive nature, is
reported to have cardiovascular side effects and is not preferred in cardiovascular patients.
Serious cardiovascular events attributed to sumatriptan have most often been reported in
patients at significant cardiovascular risk, or in overt cardiovascular disease. They also have
occurred, however, in patients without evidence of cardiovascular disease. There are various
reports of myocardial infarction due to subcutaneous administration of sumatriptan succinate
(Anghileri et al, 2006; Erbilen et al, 2005; Ottervanger et al, 1993; Tomita et al, 2002).
Hence it is important to study cardiovascular effects of intranasally administered sumatriptan
succinate. There are no previous reports available relating to cardiotoxicity study for
intranasally administered sumatriptan. The present chapter investigates cardiovascular effects

of sumatriptan formulations in rats.

9.2 EXPERIMENTAL
9.2.1 Method

Male Sprague dawley rats (200 — 250 g) were anaesthetized with urethane (1.2 g/kg, i.p.) A
midline incision was made; trachea was 1solated and cannulated to facilitate breathing. Right
common carotid artery was isolated and cannulated with PE catheter filled with heparinised
saline. This PE catheter was connected to a precalibrated Biopac pressure transducer
connected to Biopac MP-30 data acquisition system (BIOPAC systems, NY, USA). Biopac
ECG electrodes were attached to forelimbs and hind limbs of rat as per lead II of ECG and
connected to Biopac data acquisition system. After 15 min of stabilization period, drugs were
administered by the desired route and haemodynamic parameters (Blood pressure, ECG and
heart rate) were recorded using ACQ software (3.1 v, Biopac systems) for 2 hours after drug

administration. Sumatriptan succinate solution was administered intranasally, subcutaneously
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and intravenously.  Sumatriptan formulations were administered intranasally using
micropipette as described in the previous chapter All the haemodynamic parameters were

evaluated using ACQ software.
9.2.2. Statistical analysis

All the data were expressed as mean + SD (n=4 to 6), statistical calculations were done using
Graph pad prism software using one way analysis of variance (ANOVA). Results were

considered statistically significant when P<0.05.

9.3 RESULTS AND DISCUSSION

Effect of sumatriptan formulations on blood pressure, ECG (QT interval) and heart rate is
shown in figure 9.4 and Table 9.2. As evident from the results intravenous administration of
sumatriptan succinate caused death 1n 3 out of 6 animals under study with in 10-15 mans after
sumatriptan administration; this may be due to severe coronary vasoconstriction leading to
myocardial infarction. Hence it 1s not administered intravenously in clinical practice and

sumatriptan package is marketed with a warning on label “not for intravenous use”.

Sumatriptan is administered subcutaneously in further experiments as reported cases of
severe myocardial infarction are less pronounced compared to intravenous administration. In
the present study sumatriptan solution when administered intravenously caused significant
changes in haemociynamics of rats, as evidenced by significant increase in blood pressure and
QT interval and significant decrease in heart rate (Table 9 1, 9.2 and Figure 9.4). Further
intravenous admunistration also caused 50% mortality in this group. No mortality was
observed when sumatriptan was administered by any other route except intravenous.
Subcutaneous administration caused increase in blood pressure and decrease in heart rate,
which may be due to vasoconstrictor effect of sumatriptan succinate on SHT, receptors
located 1n the vasculature, increase in blood pressure and decreased heart rate was reversed
with time. Also increase in QT interval was seen only at 60 min which reversed with time
and thus subcutaneous administration seems to be a comparatively safe in terms of

cardiovascular toxicity. Moreover no mortality was observed when sumatriptan was
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administered subcutaneously. A normal ECG pattern is shown in figure 9.1, QT interval was

’

measured using ACQ software
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Figure 9.2 ECG pattern at different time interval after s.c and i.v administration of

Figure 9.1: Normal ECG of rat

sumatriptan succinate in rats
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Figure 9.3 ECG pattern at different time interval after intranasal administration of
various formulation. (PLB = Pluronic gel, CM = Carbopol microspheres, PLCG =
Pluronic Carbopol chitosan glutamate gel, CGM = Chitosan glutamate microspheres,

PL.C = Pluronic carbopol gel)
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As seen from the ECG of rats, administration of sumatriptan by i.v. caused significant
alteration in ECG. The QT interval was prolonged, P wave was irregular and absent at some

timepoints(figure 9.2).

Subcutaneous administration of sumatriptan succinate caused widening of the ECG and QT
interval was increased at 60 minutes and was restored to normal at 120 minutes and hence

haemodynamic change was considered insignificant (figure 9.2).

ECG changes with respect to time for all the intranasally administered formulations are
shown in figure 9.3. When intranasal sumatriptan formulations were administered there were
no ECG alterations. Results obtained from the study of blood pressure and heart rate revealed
that there was no change compared to control animals (Figure 9.4 and Table 9.2). Intranasal
administration of sumatriptan in the form of solution and various formulations had no
significant effect on haemodynamics of rats compared to control group. This suggests that
sumatriptan succinate administered by intranasal route can be safer option to reduce
cardiovascular complications. Hence intranasal sumatriptan formulations showed no

cardiovascular side effects that were observed by intravenous administration.

220



Chapter 9

Table 9.1 Summary of haemodynamic changes due to sumatriptan administration by

various routes.

Groups Route  Mean Blood Pressure = Heartrate QT interval % Mortality
Control - - - 0
Solution  iv ™M W ™Mt 50
Solution sc 0 3 T 0
Solution  in. d 0

PLB i.n. - - - 0

PLC in. - - - 0
PLCG in. - - - 0

CM in. - - - 0
CGM in. - - - 0

(iv.: intravenous, s.c.: subcutaneous, i.n.: intranasal, 4 : Increase, W. decrease, - : No
change) )
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Figure 9.4. Effect of sumatriptan formulations on blood pressure, heart rate and QT
interval in rats. All the values are expressed as mean £SEM. (s.c. = subcutaneous, PLC
= Pluronic carbopol gel, PLCG = Pluronic Carbopol chitosan glutamate gel, PLB =

Pluronic gel, CM = Carbopol microspheres, CGM = Chitosan glutamate microspheres)
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9.4 COCNLUSION

Sumatriptan succinate administered intravenously showed 50% mortality rate within 15-20
minutes of administration, also there was significant increase in blood pressure and QT
interval and significant decrease in heart rate. However subcutaneous administration showed
0% mortality with significant increase in blood pressure and significant decrease in heart
rate, However 1t can be considered safe as there was no increase in QT interval. Intranasal
formulations had no significant effect on haemodynamics in all respect as compared to
control group and hence it could be concluded that intranasal administration of sumatriptan

succinate is better and safer alternative in terms of cardiotoxicity.
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