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ChapterChapter 7 

Introductio n n 

Numerouss studies have demonstrated that angiotensin II (Ang II ) mav enhance the activity of the 

sympatheticc nervous system (SNS) at various levels. Ang II has been shown to stimulate 

sympatheticc neuronal activity in the central nervous system, to enhance ganglionic transmission, 

too facilitate NA release from synaptic nerve terminals, block NA-uptake, stimulate NA-svnthesis, 

andd to potentiate the postsynaptic effects of noradrenaline [1], 

Partt of the vasoconstrictor effects of Ang II may therefore be due to an increase in sympathetic 

tone.. This may be especially the case in essential hypertension, where the sympathetic nervous 

systemm is assumed to play an important pathophysiological role [2]. Conversely, it can be 

imaginedd that part of the vasodilator effects of the AT,-blockers is caused bv direct or indirect 

suppressionn of the influence of the sympathetic nervous system on the cardiovascular system. 

Inn spontaneously hypertensive rats (SHR), increased sympathetic tone plays an important role in 

thee development and maintenance of hypertension [3]. In addition, the facilitating effect of Ang 

I II  on sympathetic neurotransmission in SHR has been shown to be increased compared to their 

normotensivee controls, Wistar Kyoto (WKY) rats, despite similar or even lower plasma renin 

activityy or plasma Ang II-levels [3,4]. Possibly, an increased density of AT,-receptors, as reported 

inn several neuronal tissues of the SHR [5] could be involved in the enhanced facilitation in the 

SHR.. Most of the evidence concerning this issue is derived from experiments with isolated or 

perfusedd vessels. The pithed rat is an in vivo model which appears to be suitable to study 

interactionss between angiotensin II and the peripheral nervous system. Both plasma renin activity 

andd plasma angiotensin II levels are elevated [6,7]. Endogenously generated angiotensin II 

facilitatess neuronally mediated increments in vascular resistance [8]. Additionally, in this model, 

noradrenalinee release was shown to be modulated by endogenously released angiotensin II [9]. In 

thiss model, Clough et al. demonstrated, using an ACE-inhibitor, an increased potentiation of 

sympatheticc neurotransmission by Ang II in SHR compared to WKY both at the prejuctional as 

welll  as at the postjuntional level [10]. These authors postulated that such a mechanism may 

explainn the potent hypotensive action of captopril compared to that in the WKY , where captopril 

doess not lower blood pressure. The same was postulated for AT,-blockade [11]. Indeed, losartan 

doess not lower blood pressure in the WKY [12]. In pithed SHR, selective AT r receptor 

antagonistss have been shown to attenuate stimulation-induced DBP-responses [13-15]. However, 

inn these studies, no comparisons were made with pithed normotensive rats. Furthermore, it 

remainss unclear how, in the SHR as well as in WKY , sympatho-inhibition (blockade of 
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prejunctionall  AT,-receptors) relates to the inhibition of the direct vasoconstrictor effect of Ang 

I II  (blockade of AT,-receptors on vascular smooth muscle cells). Since there is evidence for an 

enhancedd facilitatory action of Ang II on sympathetic nervous transmission in SHR, we 

hypothesisedd that irbesartan would show a more pronounced sympatho-inhibotory effect in SHR 

relativee to its inhibitory effect on postjunctional sites, when compared to WKY . 

Accordingly,, we studied the effects of selective AT rblockade by irbesartan on the pressor effects 

provokedd by electrical stimulation of the thoracolumbar spinal cord and on the pressor responses 

too the administration of exogenous Ang II . To distinguish between a prejunctional and a 

postjunctionall  facilitator}' action of endogenous Ang II , the effect of irbesartan on pressor 

responsess to the administration of exogenous noradrenaline was studied. 
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Methods s 

Male,, spontaneously hypertensive rats or Wistar Kyoto rats (270-320g, 11-12 weeks of age, 

obtainedd from Charles River, Sulzfeld, Germany) which were kept on a normal rat chow diet and 

hadd water ad libitum, were used. The pithed rat model was prepared as previously described [16]. 

Inn short, rats were anaesthetised, pithed and artificially respirated. The pithing rod was insulated 

exceptt for a 3.5 cm area, 2.5 cm from the tip in order to allow the selective stimulation of 

thoracolumbarr sympathetic segments. The left carotid artery was cannulated, heparin 150 IU/k g 

wass administered and blood pressure was monitored continuously. The heart rate was derived 

fromm this signal. The left internal jugular vein was cannulated for the administration of drugs. 

Bilaterall  vagotomy and bilateral adrenalectomy were performed. Rats were treated with 

propranololl  1 mg/kg i.v. to rule out fi-adrenoceptor-mediated effects, tubocurarine 2.5 mg/kg 

i.v.. to prevent muscle contraction during electrical stimulation and atropine 2 mg/kg i.p. to 

inhibitt parasympathetic effects, respectivelv. Animals were left to recover for 15 minutes. 

Subsequently,, either saline, or irbesartan was administered i.v. in various concentrations. Groups 

consistedd of 6 animals, unless stated otherwise. Only one dose of a drug was used in each animal. 

StimulationStimulation experiments 

Fifteenn minutes after drug administration, the sympathetic nervous system was stimulated at 0.25, 

0.5,, 1, 2, 4 and 8 Hz (15 seconds per frequency) at 50V, with square wave pulses of 2 ms 

deliveredd by an HSE stimulator I at the level of the T5-L4 segments. After each period of 

stimulationn at a given frequency, blood pressure was allowed to return to baseline. The following 

dosess of the AT rblocker irbesartan were studied: 0.3, 1, 3 and 10 mg/kg. All doses were 

administeredd in a volume of 1 ml. 

NoradrenalineNoradrenaline experiments 

Inn order to investigate the effect of AT rblockade by irbesartan on postjunctional vasopressor 

responsess to (X-adrenoceptor stimulation we applied noradrenaline intravenously in increasing 

dosages.. Pithing and pretreatment were performed as in the stimulation experiments. Either 

salinee or irbesartan (3 mg/kg) were administered, in a volume of 1 ml/kg. Another 15 minutes 

later,, 0.5 ml/kg saline was injected i.v. in each animal as a volume challenge. Subsequently, 

intravenouss administration of increasing doses of noradrenaline 0.03 nmol /kg - 0.3 |J.moI/kg was 

started,, injected in volumes of 0.5 ml/kg. 
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AngiotensinAngiotensin II experiments 

I nn order to investigate the effect of ATj-blockade by irbesartan on postjunctional vasopressor 

responsess to AT r receptor stimulation we applied Ang II  intravenously in increasing dosages. 

Pithingg and pretreatment were performed as in the stimulation experiments. Either saline or 

irbesartann (0.3, 1 and 3 mg/kg) were administered, in a volume of 1 ml/kg. After 15 minutes, 0.5 

ml /kgg saline was injected i.v. in each animal as a volume challenge. Subsequently, intravenous 

administrationn of increasing doses of Ang I I  0.01 nmol /kg — 3 JXmol/kg was started, injected in 

volumess of 0.5 ml/kg. 

Drugs Drugs 

Angiotensinn I I (Bachem, Bubendorf, Switzerland) was dissolved in saline. Irbesartan (Montpellier, 

France)) was dissolved in NaOH 1 M. Using HC1 0.01 M, the pH of the solution was lowered to a 

valuee of 8 and saline was added. l HC1 (RBI, Natick, USA), Atropine Sulfate 

(Sigma,, St. Louis, USA) and d-tubocurarine chloride (Sigma, St. Louis, USA) were dissolved in 

saline.. (-)-Noradrenaline bitartrate (Sigma, St. Louis, USA) was dissolved in saline containing 

L(+)-ascorbicc acid (Merck, Darmstadt, Germany) 100 (Ig/ml. 

StatisticalStatistical analysis 

Al ll  data are expressed as means  SEM of the number of observations. For comparisons 

betweenn means, Student's t-test was used, and ANOV A + Dunnett 's post-test for comparisons 

betweenn multiple means. p<0.05 was considered to indicate statistical significance. Linear 

regressionn was used to describe the relation between doses of irbesartan (expressed as log 

mol/kg)) and ADBP. Non-linear regression was used to describe the dose-response curves for 

Angg I I  and NA. The underlying equation is E = Emax.A
F.(Ap + EC^13)"1 . In this equation, E is the 

responsee obtained at a given concentration A, Emax is the maximally attainable response, EC5n, the 

concentrationn for the half maximal effect, and the exponent p describes the slope of the 

relationshipp (Hil l coefficient). 
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Results s 

Baselinee diastolic blood pressure (DBP) and heart rate (HR) (after pithing, treatment with 

propranolol,, tubocurarine and atropine) in SHR amounted to 41 2 mmHg and 301  8 beats 

perr minute (BPM), respectively (N = 18). In WKY-rats, DBP and HR amounted to 31  1 

mmHgg and 283  6 BPM, respectively (N = 18). Both baseline DBP and HR were significantly 

higherr in SHR compared to WKY (p<0.05). Administration of irbesartan caused a significant, 

dosee dependent reduction in blood pressure in both SHR and WKY-preparations (see table 1). 

Heartt rate was unaffected by AT,-receptor blockade in both strains (data not shown). 

Tabl ee 1. Baseline diastolic blood pressure (mmHg) in pithed spontaneously hypertensive (SHR) 
andd Wistar Kyoto (WKY) rats after administration of saline (control) or a single dose of 
irbesartan.. Doses are expressed as mg/kg i.v. Pooled data from groups before spinal cord 
stimulation,, noradrenaline or Ang II administration. N = 6-18 animals per group. Values are 
expressedd as means  SEM. * p<0.05 compared to control (ANOVA) . 

Baselinee diastolic blood pressure (mmHg) 

SHRR WKY 
Controll  (saline) 41  2 31  1 
Irbesartann 0.3 mg/kg 42  3 27  2 
Irbesartann 1 mg/kg 27  2 * 17  0 
Irbesartann 3 mg/kg 21  1 * 14  1 
Irbesartann 10 mg/kg 24  2 * 16  1 

StimulationStimulation experiments 

Stimulationn of the thoraco-lumbar spinal cord (T5-L4) caused an increase in diastolic blood 

pressuree and heart rate in both SHR and WKY . The magnitude of the effects was dependent on 

thee frequency of the electrical stimulation. The increase in HR amounted to 8 + 2 and 9 + 1 

bpmm at 8 Hz in SHR and WKY , respectively (p>0.05). AT rblockade did not change the S-I 

inducedd increase in HR, neither in SHR nor in WKY preparations (data not shown). The 

stimulation-inducedd increase in DBP was significandy higher in the SHR than in the WKY 

(p<0.05)) (fig 1). The increase in DBP could be dose-dependendy and significandy attenuated by 

irbesartann in both SHR and WKY by irbesartan 1 - 10 mg/kg. (fig. 2A-B), In fig. 3A, the rise in 

DBPP observed at 2 Hz is plotted against the doses used. After treatment with irbesartan, the 

stimulation-inducedd increase in DBP remained higher in SHR compared to WKY (p<0.05). 
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Attenuationn of the stimulation-induced DBP responses was achieved in a dose-range of 0.3 - 10 

mg/kgg in both strains. Linear regression could adequately describe the relationship between the 

dosess of irbesartan (expressed as log mol/kg) and the rise in DBP (see fig 3B). IC50-values (doses 

whichh suppress the rise in DBP by 50% compared to control) were 5.60  0.09 and 5.72  0.08 

-logg mol/kg for SHR and WKY, respectively (p>0.05). 
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Fig.. 1. Effect of electrical stimulation of the spinal cord (T5-L4) on DBP in both SHR and 
WKY.. The stimulation frequency (in Hz) is shown on the abcissa. The increase in diastolic blood 
pressuree (expressed as mmHg) is shown on the ordinate. Values are expressed as means  SEM. 
**  p<0.05 compared to WKY. N = 6 in each group. 
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Fig.. 2. Effect of irbesartan on the frequency-response curve induced by electrical stimulation of 
thee spinal cord (T5-L4). The stimulation frequency (in Hz) is shown on the abcissa. The increase 
inn diastolic blood pressure (expressed as mmHg) is shown on the ordinate. 
A:: SHR. B: WKY . Values are expressed as means  SEM. * p<0.05 compared to control. N = 6 
inn each group. 
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Fig.. 3. Effects of irbesartan on the diastolic blood pressure increase observed at a stimulation 
frequencyy of 2 Hz in both SHR and WKY . The increase in diastolic blood pressure (expressed as 
mmHg)) is shown on the ordinate. Doses are shown on the abcissa. A: Doses expressed as 
mg/kg.. B. Doses when expressed as log mol/kg. The three lower doses of each compound and 
linearr regression lines are shown. IC5(l-values (doses which suppress the rise in DBP by 50% 
comparedd to control, expressed as - log mol/kg) are 5.60 + 0.09 and 5.72  0.08 for SHR and 
WKY ,, respectively (p>0.05). 
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ExogenousExogenous noradrenaline 

Exogenouss NA caused a dose-dependent increase in DBP in both SHR and WKY (fig. 4A). 

EC500 values were 7.95  0.02 and 8.46  0.02 -log mol /kg for SHR and WKY , respectively 

(p<0.05).. Emas values were 172  1 and 121  1 mmHg for SHR and WKY , respectively 

(p<0.05).. In SHR, irbesartan (3 mg/kg), a dose which caused maximal reduction of DBP-

responsess to electrical stimulation of the thoracolumbar spinal cord, did not alter the BP-

responsee to the administration of exogenous noradrenaline (fig 4B). However, in WKY , the dose-

response-curvee to NA was slighdy, but significandy shifted to the right (EC5() 7.85 + 0.03 , 

p<0.055 compared to control), together with a slight increase in E ^ (137  2 , p<0.05 compared 

too control) (fig 4C). 

Thee highest doses of NA caused increases in HR of 134  8 and 90  6 bpm, in SHR and WKY , 

respectivelyy (p<0.05). The chronotropic responses to NA were unaffected by irbesartan (3 

mg/kg),, in both strains (data not shown). 

ExogenousExogenous Angiotensin 11 

Exogenouslyy administered Ang I I caused a dose-dependent increase in DBP in both SHR and 

WK YY (fig. 5A). EC50 values were 9.36  0.05 and 9.19  0.04 -log mol /kg for SHR and WKY , 

respectivelyy (p<0.05). Emax values were 131  2 and 95  1 mmHg for SHR and WKY , 

respectivelyy (p<0.05). Accordingly, in SHR, the DRC for Ang I I was shifted to the left when 

comparedd to WKY , together with a significant increase in Emax. 

Treatmentt with irbesartan (0.3 - 3 mg/kg) caused a rightward-shift of the Ang II dose-response 

curvee in both SHR and WKY . (fig. 5B-C). A significant reduction of EmiK was observed in both 

strains.. This reduction amounted to 42.3 % and 31.4 % in SHR and WKY , respectively. After 

administrationn of angiotensin II , AHR was 1 + 7 and -1 + 6 in SHR and WKY , respectively (n.s.). 

Thesee values were unaffected by irbesartan (data not shown). 
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Fig.. 4. A: Effects of intravenously administered noradrenaline on diastolic blood pressure in SHR 
andd WKY . The noradrenaline doses (expressed as log mol/kg) are shown on the abcissa. The 
increasee in diastolic blood pressure (expressed as mmHg) is shown on the ordinate. 
B:: Effects of irbesartan (3 mg/kg) on the dose-response curve induced by intravenously 
administeredd noradrenaline in SHR. C: Effects of irbesartan (3 mg/kg) on the dose-response 
curvee induced by intravenously administered noradrenaline in WKY . Values are expressed as 
meanss + SEM. N = 6 in each group. 
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Fig.. 5. A: Effects of intravenously administered angiotensin II on diastolic blood pressure in SHR 
andd WKY. The angiotensin II doses (expressed as log mol/kg) are shown on the abcissa. The 
increasee in diastolic blood pressure (expressed as mmHg) is shown on the ordinate. 
B:: Effects of irbesartan (0.3, 1 and 3 mg/kg) on the dose-response curve induced by 
intravenouslyy administered noradrenaline in SHR. C: Effects of irbesartan (0.3, 1 and 3 mg/kg) 
onn the dose-response curve induced by intravenously administered noradrenaline WKY. Values 
aree expressed as means + SEM. N = 6 in each group. 
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Discuss ion n 

Inn the present study, the sympatho-inhibitory potency of the selective AT,-antagonist irbesartan 

wass studied at both the prejunctional and postjuntional level, in pithed spontaneous hypertensive 

ratss and their normotensive controls, Wistar Kyoto rats. In contrast with our hypothesis (see 

introduction),, we did not observe a more pronounced sympatho-inhibitory action if irbesartan in 

SHR,, since it was the same as that in VX'KY. 

Thee difference in baseline blood pressure and heart rate between SHR and WKY was described 

previouslyy by some [17-19], but not by all authors [10]. In the present study, by means of pithing, 

adrenalectomyy and P-blockade, sympathetic drive was abolished, which therefore cannot be 

responsiblee for the differences between baseline DBP and HR. Regarding blood pressure, the 

differencee can be explained bv vascular remodeling in the SHR. Indeed, an increased peripheral 

resistancee has been reported with respect to the vascular bed of SHR [20]. Irbesartan significandy 

loweredd baseline blood pressure in both SHR and WKY . However, heart rate was unaffected 

(dataa not shown). Apparendy, in both WKY and SHR, endogenously generated Ang II does not 

modulatee HR. 

StimulationStimulation experiments 

Electricall  stimulation of the thoracolumbar spinal cord (T5-L4) caused a sumulation-frequency 

dependentt increase in diastolic blood pressure in both types of pithed rats (fig 1). The increase in 

DBPP was significantly stronger in SHR compared to WKY . This phenomenon has been reported 

previouslyy [10,19] and may have been caused by either (1) an increased density" of sympathetic 

neurons,, (2) an increased release of noradrenaline, (3) an increased sensitivity ol vascular smooth 

musclee for noradrenaline or (4) an increased contractile mass in the vasculature of SHR [20-23]. 

Responsess to exogenous NA only differed between SHR and WK Y in the highest dose-range 

(fig.. 4A, discussed below). Therefore, the increased contraction to electrical stimulation in the 

lowerr frequency range cannot have been caused by enhanced responses to a-adrenoceptor 

sumulation.. Nevertheless, these findings once more illustrate the increased susceptibility to 

stimulationn of the sympathetic nervous system in the SHR. 

Thee increase in DBP could be dose-dependently attenuated by irbesartan in both strains (fig. 1A-

B).. In fig. 3A, the rise in DBP observed at 2 Hz is plotted against the doses used. The doses 

neededd for svmpatho-inhibition were similar in both strains (0.3 — 10 mg /kg ), as also reflected by 
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IC;,,-values,, which do not differ significandy (fig 3B). Accordingly, the magnitude of facilitation 

off  S-I induced BP-increase was not different in both strains and in accordance with this 

observation,, the sympatho-inhibitory potency of irbesartan was the same in both strains. This 

observationn was made despite reports of increased AT,-receptor density in neuronal tissue in 

SHRR [5]. However, those binding studies were performed in central neuronal tissues, whereas in 

thee present study, the interaction between RAS and the sympathetic nervous system at the 

peripherall  level was investigated. To our knowledge, no quantitative binding studies of A T r 

receptorss located on sympathetic varicosities have been reported so far. 

Thesee findings confirm earlier reports of a facilitator}' role of Ang II in SHR [3,13]. However, we 

foundd no evidence for a stronger facilitation in SHR compared to WKY as reported by Clough 

[10].. Perhaps a stronger and more specific inhibition of the RAS is responsible for the fact that 

wee found comparable results in SHR and WKY . In pithed Wistar rats, we found an increased 

efficacyy regarding sympatho-inhibition of irbesartan compared to captopril [16]. 

Inn the present study, the increase in HR was relatively small due to the pretreatment with 

propranololl  as well as the selective stimulation of the thoracolumber spinal cord, which excludes 

stimulationn of cardioaccelerator nerves. These measures make the HR-data more difficul t to 

interpret.. However, like in other studies [12,24], no effect of AT rblockade on the increase in HR 

wass observed. The facilitatory effect of Ang II , therefore, concerns the vasculature and not the 

heart,, under our experimental conditions. 

NoradrenalineNoradrenaline experiments 

Too study whether the attenuation of sympathetic neurotransmission by AT rblockade was caused 

byy a postsynaptic interaction in our model, experiments using exogenous noradrenaline were 

performedd (fig. 3A-D). The dose of irbesartan which caused the strongest reduction of DBP-rise 

inn the stimulation experiments (3 mg/kg) was used. 

Inn several studies, both in normotensive and hypertensive animals, an inhibitor}7 effect of ACE-

inhibitionn or AT,-blockade on (X-adrenergic responses at the level of the vascular smooth muscle 

celll  has been described [6,10,14,25]. In other studies, AT,-blockade was shown not to influence 

a-adrenergicc responses in the pithed SHR [13,24]. The rise in DBP caused by exogenous NA was 

significantlvv greater in SHR than in WKY . Enhanced pressor responses to CX-adrenoceptor 

stimulationn but also to a variety of other vasoconstrictor agents have been described repeatedly 

forr hypertensive animals and isolated vessels taken from such animals [17,19,26-28]. The 

heterogeneityy of these agents suggests this to be a general phenomenon, which is not specific for 
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aa particular receptor subtype. It seems more likely that the yascular hypertrophy, associated with 

thee hypertensiye state underlies the enhanced constrictor response to a variety of agents in 

hypertensivee rats and their resistance vessels [20,21]. Receptor density of OC-adrenoceptors was 

reportedd to be unchanged in the vasculature of SHR [29]. However, noradrenaline-induced IP,-

formationn is enhanced when compared to WKY , which is indicative for enhanced activity at the 

levell  of the second messenger pathways in SHR [30]. In the present study, the dose response 

curvee of noradrenaline in WKY was slightly but significantly shifted to the left, compared to 

SHR.. SHR, therefore, proved slightly less sensitive to (X-stimulation, but responded with a 

strongerr vasoconstriction, probably caused by vascular hypertrophy. In the SHR, AT,-blockade 

byy irbesartan (3 mg/kg) did not affect DBP-responses to exogenous NA. In contrast, in WKY , 

irbesartann 3 mg/kg caused a significant rightward shift of the DRC to exogenous NA. 

Apparently,, an interaction between AT,-receptors and a-receptors at a postjunctional level exists 

inn the WKY but not in SHR. 

AngiotensinAngiotensin II experiments 

Exogenouss Ang II caused a dose-dependent rise in DBP in both strains. The DRC was 

significantlyy shifted to the left and showed increased Emax-values in SHR. These findings are in 

accordancee with other studies, [17,31] and can, like for exogenous NA, be explained by an 

increasedd contractility of the SHR's hypertrophied vasculature. 

Inn mesenteric vasculature, increased AT,-receptor density was only observed in young SHR (4-6 

weeks),, whereas in SHR's of 11 weeks, as those used in the present study, no differences in 

receptorr density were found [23]. Also in renal vasculature, AT,-receptor binding characteristics 

ass well as responses to Ang II did not differ significantly [32]. In the present study, treatment 

withh irbesartan caused a rightward-shift and a decrease in En,,x of the Ang II DRC (fig. 4A-D). 

Therefore,, irbesartan displays mixed competitive and non-competitive antagonism in this model. 

Unfortunately,, this type of antagonism renders it impossible to calculate pA,-values or pD, '-

values.. The dose-range of irbesartan needed (0.3-3 mg/kg) to bring about significant A T r 

blockadee in both models is the same. The Emax-values were suppressed in a similar fashion. 

Therefore,, irbesartan can be considered equipotent in SHR and WKY regarding postsynaptic 

AT,-receptorr blockade. 
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Inn summary, responses to various pressor stimuli (electrical stimulation of the thoracolumbar 

spinall  cord, exogenous NA, exogenous Ang II ) are stronger in SHR than in WKY . 

Bothh in SHR and in WKY , Ang I I has a facilitator}' effect on sympathetic neurotransmission, 

whichh was mediated by prejunctional AT,-receptors in both strains. In addition, a facilitatory 

effectt via postsynaptically located AT r receptors on OC-adrenoceptor mediated responses appears 

too exist in WKY pithed rats. 

Thee (presynaptic) sympatho-inhitory dose-range (0.3-10 mg/kg) and the dose-range regarding 

inhibitionn of Ang II-mediated (postsynaptic) vasocontrictor effects of irbesartan (0.3-3 mg/kg) 

aree similar in both SHR and WKY . In both strains the doses needed for blockade of the 

prejuctionall  AT,-receptor is somewhat higher than the dose needed for blockade of the 

postjunctionall  AT,-receptor. No differences, therefore, seem to exist between the two strains 

regardingg the pre- and postjunctional (ATj-receptor) affinity' of irbesartan. 

I nn conclusion, the present study confirms that the sympathetic nervous system is more 

susceptiblee to stimulation in the pithed SHR when compared to WKY preparations. In both 

strains,, Ang II facilitated sympathetic neurotranmission. The facilitatory effect Ang I I was similar 

inn both strains. Irbesartan displays comparable sympatho-inhibitory potency in the normotensive 

andd hypertensive pithed rat preparations. 

Limitationss of the present study: 

Mostt studies'in which an enhanced facilitation in SHR compared to WKY was demonstrated 

usedd isolated vessels and a subpressor dose of Ang II [3,31]. Although the pithed rat model has 

beenn very useful to demonstrate the interaction between RAS and SNS as such, due to the very 

highh levels of plasma Ang II , this model may have been too crude to demonstrate subtle 

differencess in blockade by irbesartan of Ang II - induced facilitation of sympathetic nerve traffic 

betweenn SHR and WKY . 
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