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Summary 

We investigated the effect of pertussis toxin (PTX) on 

hypotensive response induced by acetylcholine (ACh) and 

bradykinin (BK) and on noradrenaline (NA)-induced pressor 

response in spontaneously hypertensive rats (SHR). Fifteen-

week-old Wistar rats and age-matched SHR were used. Half of 

SHR received PTX (10 µg/kg/i.v.) and the experiments were 

performed 48 h later. After the anesthesia the right carotid artery 

was cannulated in order to record blood pressure (BP). The 

hypotensive response to ACh was enhanced in SHR compared to 

Wistar rats. After pretreatment of SHR with PTX the hypotensive 

response to ACh was reduced compared to untreated SHR and it 

was also diminished in comparison to Wistar rats. Similarly, the 

hypotensive response to BK was also decreased after PTX 

pretreatment. The pressor response to NA was increased in SHR 

compared to Wistar rats. NA-induced pressor response was 

considerably decreased after PTX pretreatment compared to 

untreated SHR. In conclusion, the enhancement of hypotensive 

and pressor responses in SHR was abolished after PTX 

pretreatment. Our results suggested that the activation of PTX-

sensitive inhibitory Gi proteins is involved in the regulation of 

integrated vasoactive responses in SHR and PTX pretreatment 

could be effectively used for modification of BP regulation in this 

type of experimental hypertension. 
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 Pertussis toxin (PTX) inactivates inhibitory 
G proteins (Gi proteins) which modulate a variety of 
intracellular events (Casey and Gilman 1988). Guanine 
nucleotide Gi protein couples receptors in an inhibitory 
mode to adenylate cyclase activity leading to  
a suppression of cAMP production. An enhanced 
expression of Gi proteins was found in spontaneously 
hypertensive rats (SHR) in which the inactivation of 
Gi protein overexpression by PTX attenuated the 
development of high blood pressure (Li and Anand-
Srivastava 2002). Recent studies of Pintérová et al. 
(2006, 2007) indicated that PTX treatment caused  
a greater BP reduction in SHR than in WKY rats. This 
BP decrease was due to a major attenuation of 
sympathetic vasoconstriction as a consequence of largely 
diminished responsiveness of resistance arteries to 
endogenous (or exogenous) noradrenaline. 
 The aim of our study was to investigate the 
effects of PTX pretreatment on the hypotensive response 
induced by acetylcholine (ACh) or bradykinin (BK) and 
on noradrenaline (NA)-induced pressor response in SHR. 
 The experiments were performed in the 6 adult 
male 15-week-old Wistar rats (used as controls) and 
12 age-matched SHR. Half of hypertensive rats received 
an i.v. injection of PTX (10 µg/kg/i.v.) and the 
experiments were performed 48 h later. The animals in 
each group were anesthetized i.p. with ketamine and 
xylazine (0.25 and 0.1 ml/100 g body weight) and the 
right carotid artery was cannulated for blood pressure 
recording. After BP stabilization during next 15 min, 
ACh (10 µg), BK (10 µg) or NA (0.1 µg and 1.0 µg), 
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each dissolved in 0.1 ml Krebs solution, were 
administered as bolus injections into the jugular vein 
within 10 s.  
 Baseline values of mean arterial pressure were 
higher in SHR (160.85±9.95 mm Hg; p<0.01) compared 
to Wistar rats (128.62±3.13 mm Hg), whereas BP was 
substantially decreased in SHR treated with PTX 
(84.74±6.20 mmHg; p<0.01) below the control values. 
The hypotensive response to ACh was increased in SHR 
compared to normotensive Wistar rats (p<0.01) and the 
same was true for BP reduction occurring after BK 
injection. It should be noted that after the pretreatment of 
SHR with PTX the hypotensive responses to ACh or BK 
were decreased compared to both untreated SHR 
(p<0.01) and Wistar rats (p<0.01) (Fig.1). The pressor 
response to NA was increased in SHR compared to 

Wistar rats (p<0.01). PTX pretreatment of SHR 
diminished NA-induced pressor response compared to 
untreated SHR (p<0.01). Their pressor response became 
comparable with that observed in control Wistar rats 
(Fig. 2). 
 The treatment with PTX attenuated the pressor 
response to noradrenaline compared to untreated SHR 
and returned it to the level seen in normotensive Wistar 
rats. Our results suggest that vasoconstriction induced by 
noradrenaline is mediated by a PTX-sensitive Gi-protein-
connected intracellular pathway in smooth muscle cells of 
resistance arteries. This is in a good agreement with other 
studies done on isolated arteries (Abebe et al. 1995, 
Spitzbarth-Régriny et al. 2000). Both human essential 
hypertension and genetic hypertension of the rats are 
characterized by an enhanced sympathoadrenergic 
activity and increased adrenergic vasoconstriction. The 
enhanced Gi protein expression in genetic hypertension 
(Li and Anand-Srivastava 2002) and the effects of the 
pretreatment with PTX (this study, Pintérová et al. 2006, 
2007) suggest that Gi proteins might be potential targets 
of future antihypertensive drugs.  
 The endothelium-dependent vasodilation 
(elicited in our study by acetylcholine or bradykinin) was 
sensitive to the effects of pertussis toxin because the 
hypotensive responses to both agonists were significantly 
decreased in hypertensive rats treated with PTX 
compared to untreated SHR. This is in contrast to earlier 
finding (Flavahan et al. 1989) that PTX did not inhibit 
the relaxations mediated by nitric oxide. The question is 
open whether the decreased nitric oxide-mediated 
response is associated with the impairment of Gi proteins 
by PTX and/or whether it reflects the compensatory 
mechanism as a response to a long-term blood pressure 
reduction due to significant decrease of peripheral 
resistance in PTX-treated rats. Nevertheless, it remains to 
determine which step in the activation of endothelial 
receptors by acetylcholine or bradykin is dependent on 
PTX-sensitive Gi-proteins. 
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Fig. 1. Decrease of mean arterial pressure elicited by 
acetylcholine (ACh) or bradykinin (BK) injection in Wistar rats, 
untreated SHR and in SHR treated with pertussis toxin 
(SHR+PTX). Values are mean ± S.E.M. * p<0.01 vs Wistar rats,
+ p<0.01 vs SHR 
 
 

 
 
Fig. 2. Increase of mean arterial pressure after noradrenaline 
(NA) injection in Wistar rats, untreated SHR and in SHR treated 
with pertussis toxin (SHR+PTX). Values are mean ± S.E.M. 
* p<0.01 vs Wistar rats, + p<0.01 vs SHR 
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