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CHAPTER 7 

The Influence Of Chronic Inhibition Of Nitric Oxide Syn

thesis On Contractile And Dilator Properties Of Rat Con

duit And Resistance Arteries 

Frank J. Heijenbrok, Marie-Jeanne Mathy, Martin Pfaffendorf & Pie-

ter A. van Zwieten 

Submitted 



It has been shown repeatedly that the endothelium plays a key role in the regulation of 

the vascular response towards chemical (e.g. catecholamines) and mechanical stimuli 

(e.g. shear stress). The endothelial cells are capable of synthesizing and releasing 

vasoconstrictor substances, such as endothelin, and endothelium-dependent contract

ing factor (EDCF), but also vasodilator compounds, like prostacyclin, endothelium-

derived hyperpolarizing factor (EDHF), and endothelium-derived relaxing factor 

(EDRF, i.e. nitric oxide, NO (Palmer RMJ et al. 1987)). These endothelium-released 

compounds also possess growth-modulating properties (Garg and Hassid 1989, 

Newby et al. 1992, De Meyer et al. 1995). 

De-endothelialization of the vessel, which implies removal of the endothelial barrier, 

causes severe alterations in the vascular response towards vasoactive and growth-

modulating stimuli. It has been demonstrated that balloon denudation of the rat carotid 

artery leads to complete abolishment of methacholine-induced endothelium-dependent 

vasorelaxation, to deterioration of cxi-adrenergic responses and to the formation of 

neointimal tissue (Clowes et al. 1983, Candipan et al. 1994, de Blois et al. 1996, Heij-

enbrok et al. 1998). With restoration of the endothelial lining in these arteries (i.e. at 

16 weeks after balloon denudation), the responses to methacholine and phenylephrine 

recovered. In addition, the process of neointima formation appeared to be stabilized 

(Heijenbrok et al. 1998). It seems likely that some of these alterations in the hyper

plastic artery preparations are NO-related. 

Investigation of the ß-adrenoceptor function of rat carotid arteries with neointima 

showed that in the absence of endothelium the sensitivity as well as the maximal 

vasodilator response to isoprenaline were significantly increased in these arteries. 

However, upon restoration of functional endothelium (i.e. at 16 weeks after balloon 

denudation), the isoprenaline-induced vasorelaxation returned to control values (Pfaf-

fendorf et al. 1998). It was therefore speculated that the ß-adrenoceptor system might 

be suppressed by nitric oxide synthesis in these arteries. 

In the present study, the vasodilator responses to the stimulation of endothelial mus

carinic M3-receptors and ß-adrenoceptors on vascular smooth muscle were investi

gated in carotid and mesenteric artery preparations taken from chronically L-NAME-

treated rats. L-NAME (A^-nitro-L-arginine methyl ester) is a structural analogue of L-

arginine and is known to inhibit the synthesis of NO. 
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Material and Methods 

L-NAME treatment 

Male Wistar rats, weighing 250 to 300 g, were obtained from Iffa Credo (Les Oncins, 

France). The rats were divided into two groups: (1) L-NAME rats, which were treated 

with L-NAME for six weeks (i.e. 15 mg/kg/day or 0.06 mmol/kg/day), and (2) control 

rats. L-NAME was freshly prepared every other day by dissolving 200 mg (0.74 

mmol) in 1 1 of drinking water. All animals were fed with standard rat chow and al

lowed their drinking water ad libitum. The water intake and body weight of each ani

mal were measured every other day. The animals were housed in separate cages, but 

kept under the same environmental conditions. The experiments followed a protocol 

approved by the Animal Ethical Committee of the University of Amsterdam. 

At the end of the treatment, rats were anaesthetized by intraperitoneal administration 

of a mixture of ketamine (8 mg/100 g) and xylazine (4 mg/100 g), and subjected to 

artificial respiration via a tracheal cannula. After administering heparin (250 IU) 

through a cannula (PE-50, Clay Adams, USA) inserted into the femoral artery, the 

arterial pressure (systolic and diastolic) and heart rate were measured by means of a 

Statham P23 pressure transducer and recorded with the Maclab data acquisition sys

tem connected to an Apple Macintosh computer (ADI, Australia). 

Pharmacological studies 

After completing the blood pressure and heart rate measurements, the heart and lungs, 

the left common carotid artery and the mesenteric arteries from each animal were 

rapidly though carefully excised and immediately placed in Tyrode's solution (TS) at 

4°C and oxygenated with carbogen (95% 02, 5% C02). The composition of TS was as 

follows (mM): NaCl (136), KCl (2.5), MgCl2 (0.5), CaCl2 (1.8), NaH2P04 (0.42), 

NaHCCh (119), and glucose (5.5). All in vitro experiments were carried out in the 

absence of L-NAME in TS. After thoroughly rinsing in ice-cold TS, heart and lungs 

were weighed (wet weight) and subsequently kept frozen. The tissue preparation for 

the different arteries has been described in detail in previous studies (Zwaveling et al. 

1996, Heijenbrok et al. 1998). In short, after removing superficial fat and adherent 

connective tissue, 2 mm ring segments of the left carotid artery were cut starting 5 

mm proximally (viewed from the position of the heart) from the carotid bifurcation. 

After being transferred to the chamber of an isometric myograph (IP. Trading, 

Risskov, Denmark), two platinum wires (d = 200 um) were introduced into the lumen 

of the ring preparation. One of them was connected to a micrometer screw, the other 

to an isometric force transducer (Kistler Morse, DSG 6, Redmond, WA, USA). Mes

enteric arteries adjacent to the gut were also cleaned of fat and surrounding tissues. 

Subsequently, a stainless steel wire (d = 40 urn) was introduced into the lumen of the 

111 



vessel. The vessel was then dissected and transferred to the chamber of the isometric 

wire-myograph and fixed to a micrometer screw. After insertion of the second wire, 

the mesenteric artery was fixed to the isometric force transducer (see above). 

Isometric force development was recorded on a WeKa chart recorder (Depex, De Bilt, 

The Netherlands). All preparations were equilibrated for 60 min in TS at 37°C and 

oxygenated with carbogen (95% 02, 5% C02), at a pH of 7.4. The medium was re

placed every 20 min. Subsequently, the ratio between passive wall tension and inter

nal circumference was determined by a normalisation procedure (Mulvany and 

Halpern 1976, Mulvany and Halpern 1977). The individual internal circumference 

was adjusted to a value that equals the diameter at a transmural pressure of 100 

mmHg (13.3 kPa) for the carotid artery, and to 90% of the value that equals the di

ameter at the same transmural pressure of 100 mmHg for the mesenteric artery. This 

value was then divided by n to obtain the normalized internal lumen diameter (Lioo 

and L90, respectively). Mechanical responses were expressed as active tension, AT, 

that is the developed active force divided by twice the vessel length. 

The preparation of the carotid and mesenteric arteries followed almost the same pro

tocol for the functional experiments. After the normalisation procedure, the arteries 

were equilibrated at 37°C (the carotid arteries for 60 min with washing after each pe

riod of 20 min, the mesenteric preparations for 10 min). Then they were depolarized 

by a Tyrode's solution containing 100 mM KCl (K+-TS), where the KCl had been ex

changed on an equimolar basis against NaCl from the normal TS. After the K+-

induced contraction had fully developed, the preparations were washed frequently 

with normal TS and equilibrated for 30 min for the carotid artery preparations and 15 

min for the mesenteric vessels. This procedure was repeated once. Subsequently, the 

vessels were precontracted with the cti-adrenoceptor agonist phenylephrine (3.10"6 

M). After reaching a steady level, one dose of the endothelium-dependent vasodilator 

methacholine (10" M) was added to assess the presence or absence of functional en

dothelium. Subsequently, the preparations were washed frequently with normal TS 

and equilibrated for 30 min (carotid arteries) or 15 min (mesenteric arteries). 

Individual ring preparations were then incubated with the a-adrenoceptor antagonist 

prazosin (10'6 M for 30 min). After subsequent precontraction with the thromboxane 

A2 (TP)-receptor agonist U46619 (for carotid arteries 3.10s M, for mesenteric arteries 

3.10 M), the ß-adrenoceptor vasodilator responses were characterized by making 

cumulative concentration-response curves (CRC's) for isoprenaline (for carotid arter

ies and for mesenteric arteries 10"10-10'5 M). After the last dose of isoprenaline and 

subsequent stabilization of the response, one dose of forskolin (10"5 M) was given. In 

separate ring segments, CRC's were made for the oti-adrenoceptor agonist phenyleph

rine (for carotid arteries 10"9-10"5 M, for mesenteric arteries 10"8-10"4 M). After the 
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contraction following the last phenylephrine concentration had reached a stable level, 

increasing doses of methacholine (for carotid arteries and for mesenteric arteries 10"9-

10"5 M) were added to the bath in order to assess the endothelium-dependent vasodi

lator responses. 

Calculations 

Mean arterial pressure (MAP) was calculated by the following equation: 

MAP = (2 • BPdias + BPsys) / 3 

where BPdias is the diastolic blood pressure measured, and BPsys the systolic blood 

pressure. 

Using a computer program (Graphpad, Institute for Scientific Information, San Diego, 

Calif, USA), concentration-response curves (CRC's) for the different agonists based 

on the following relationship: 

E = Em a x .A p . (A p + EC50
P)"1 

were fitted to concentration-response data for four to five individual experiments. The 

vasoconstrictor responses were expressed and calculated as absolute (N/m) values, the 

vasodilator responses as relative to precontraction level (%). In the equation, E is the 

response obtained at a given concentration A of agonist, Emax is the maximally attain

able response, EC50 (expressed as negative decadic logarithm: pD2) is the concentra

tion of agonist that is required for half maximal effect and the exponent P describes 

the slope of the relationship (Hill coefficient). 

Statistical analysis 

The data shown are expressed as means ± SEM, n denotes the number of artery prepa

rations measured. Statistical significance was established by a two-tailed Student's t-

test for unpaired data. A/7-value of less than 0.05 was considered to denote statistical 

significance of differences. 

Chemicals 

The following drugs were used: (acetyl-ß) methacholine chloride, 9,11-dideoxy-

lla,9a-epoxymethanoprostaglandin F2a (U46619), (±) isoprenaline HCl, A/°-nitro-L-

arginine methyl ester (L-NAME), L-phenylephrine hydrochloride, and prazosin which 

were obtained from Sigma Chemical Co. (St Louis, MO, USA). Forskolin was kindly 

donated by Hoechst (Amsterdam, The Netherlands). Potassium chloride and all other 
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Table 1 

Characteristics of the L-NAME-treated and control rats after 6 weeks of treatment. The char
acteristics (Lgo andLioa) of isolated mesenteric and carotid arterial preparations are shown 

as well 

Parameter L-NAME control 

Body weight [g] 375.3 ± 11.1 (n = 5) 384.6 ± 10.0 (n = 5) 
BP dias [mmHg] 111.7 ± 2.1* (4) 83.9 ±3.0 (4) 
BPsys[mmHg] 161.7 ± 6.7* (4) 132.0 ±3.6 (4) 
MAP [mmHg] 128.4 ± 3.4* (4) 100.0 ±2.9 (4) 
Heart rate [beats/min] 232.4 ± 5.2 (4) 212.7 ± 10.0 (4) 
Wet heart weight [mg/bw.100%] 0.356 ± 0.030 (5) 0.327 ± 0.012 (5) 
Wet lung weight [mg/bw.100%] 0.440 ± 0.022 (5) 0.462 ± 0.022 (5) 
L10o(um) 994.0 ±20.1* (5) 1146.5 ± 21.6 (5) 
L90(nm) 345.6 ±7.2 (5) 342.6 ± 8.2 (5) 

BP dias = diastolic blood pressure; BP sys = systolic blood pressure; MAP = mean arterial 
pressure; bw = body weight; L,0o = calculated optimal lumen diameter of carotid artery at 
transmural pressure of 100 mmHg; Lgo = calculated optimal lumen diameter of mesenteric 
artery at transmural pressure of 90 mmHg. 

Data are presented as means ± SEM. *: means significantly different (p < 0.05) from control 
rats; n denotes the number of rats. 

chemicals used for the preparation of Tyrode's solution were of analytical grade and 

obtained from Merck (Darmstadt, FRG). All drugs were dissolved in distilled water 

and kept frozen prior to use, except for isoprenaline, for which solutions were freshly 

prepared prior to the experiments. 

Results 

Animal and vessel characteristics 

The gain in body weight of the L-NAME-treated animals was comparable to that of 

the control rats. However, the mean daily water intake was significantly smaller in the 

L-NAME group (75 ± 4 ml/kg/day vs. 93 ± 4 ml/kg/day, L-NAME vs. control, n = 5, p 

< 0.05). The mean intake of L-NAME was 15.6 ± 0.7 mg/kg/day or 58 ± 3 mmol/kg/ 

day (n = 5). 

Both systolic and diastolic blood pressure, as measured in the femoral artery, were 

significantly increased in the L-NAME group, after 6 weeks of treatment. As to be ex

pected, the calculated mean arterial pressure (MAP) was also higher than in control 

rats. However, no significant change in heart rate was observed in the L-NAME-
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Figure 1. Concentration-response curves for the effects of phenylephrine in carotid arteries 
(A), and in mesenteric arteries (B), in L-NAME-treated (•) and control (O) arteries. 
Data are presented as means ± SEM, n = 5. 

treated rats. The relative wet heart and wet lung weights were not different between 

both groups (Table 1). 

The calculated individual optimal lumen diameter (Lino) as derived from the normali

sation procedure, was significantly decreased for the carotid artery preparations ob

tained from the L-NAME-treated animals, when compared to the control preparations. 

However, the calculated L90 did not differ for the mesenteric arteries (Table 1). 

Pharmacological studies 

Potassium chloride 

The increase in wall tension (N/m) of the isolated left common carotid artery in re

sponse to a high potassium chloride concentration (100 mM) was the same in prepa

rations obtained from the L-NAME and the control groups: 5.3 ± 0.3 N/m vs. 4.7 ± 0.3 

N/m, L-NAME vs. control, n = 10. Neither did chronic inhibition of NO synthesis al

ter the high K+-induced responses in the mesenteric arteries: 4.3 ± 0.3 N/m vs. 3.6 ± 

0.3 N/m, L-NAME vs. control, n = 10. 

Phenylephrine 

The maximal cci-adrenoceptor-mediated response to phenylephrine was significantly 

increased in carotid arteries taken from L-NAME-treated rats (3.4 ± 0.2 N/m vs. 2.7 ± 

0.2 N/m,p < 0.05, L-NAME vs. control, n = 10). However, when the absolute increase 

in wall tension in response to phenylephrine was related to the response to a high po

tassium chloride concentration, this response was not different between both groups: 

63.5 ± 2.2% vs. 57.9 ± 2.7%, L-NAME vs. control, n = 10. It appeared that the sensi

tivity of the carotid artery preparations to phenylephrine was not altered in the L-

NAME rats when compared with the control animals (pD2 = 6.8 ± 0.1 vs. 6.7 ± 0.2, L-

NAME vs. control, n = 5). In addition, the maximal contractile response (Emax) to 

phenylephrine was the same in both groups (Fig. 1 A). 
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Figure 2. Concentration-response curves for the effects of methacholine in carotid arteries 
(A), and in mesenteric arteries (B), in L-NAME-treated (•) and control (O) arteries. Pre-
contraction with phenylephrine (PhE). 
Data are presented as means ± SEM, n = 5. *: p< 0.05 versus control artery. 

Chronic NO synthesis blockade did not influence the ai-adrenoceptor-mediated re

sponse in mesenteric arteries: 4.5 ± 0.3 N/m vs. 3.9 ± 0.3 N/m, L-NAME vs. control, n 

= 10 (i.e. 106.0 ± 1.6% vs. 104.4 ± 2.2%, respectively). The sensitivity to phenyleph

rine was also comparable between the two groups: pD2 = 5.4 ± 0.1 vs. 5.4 ± 0.1, L-

NAME vs. control, n = 5 (Fig. IB). 

U46619 (TP-receptor agonist) 

The increase in wall tension (N/m) after exposure to the thromboxane A2 (TP)-

receptor agonist U46619 was comparable for the L-NAME-treated and control groups. 

This holds for the carotid artery (3.7 ± 0.4 N/m vs. 3.3 ± 0.1 N/m, L-NAME vs. con

trol, n = 5) as well as for the mesenteric artery preparations (4.0 ± 0.6 N/m vs. 3.5 ± 

0.3 N/m, L-NAME vs. control, n = 5). 

Methacholine 

Endothelium-dependent vasodilator responses of carotid artery preparations to metha

choline proved significantly altered in the L-NAME-treated animals. After precon-

traction with phenylephrine (10 mM) the relative vasodilator responses were 

diminished in these arteries: 30.9 ± 7.9% vs. 64.6 ± 2.0%, /K0.05, L-NAME vs. con

trol, n = 10. However, the CRC characteristics indicated that the sensitivity for metha

choline was not changed in the carotid arteries of the L-NAME-treated animals: pD2 = 

6.4 ± 0.2 vs. 6.7 ±0 .1 , L-NAME vs. control, n = 5 (Fig. 2A). 

The methacholine-induced responses of mesenteric artery preparations appeared not 

to be influenced by L-NAME treatment: 70.5 ± 3.6% vs. 79.5 ± 4.8%, L-NAME vs. 

control, n = 10. 

The sensitivity for methacholine also proved unchanged: pD2 = 7.0 ± 0.1 vs. 7.1 ± 0.1, 

L-NAME vs. control, n = 5 (Fig. 2B). 
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Figure 3. Concentration-response curves for the effects of isoprenaline in carotid arteries 
(A), and in mesenteric arteries (B), in L-NAME-treated (0) and control (O) arteries. Pre-
contraction with U46619. 
Data are presented as means ± SEM, n=5. *: p < 0.05 versus control artery. 

Isoprenaline 

Chronic inhibition of NO synthesis appeared to lead to significant alterations in the ß-

adrenoceptor-mediated responses in the carotid and mesenteric artery preparations. 

CRC for isoprenaline showed a reduction in sensitivity (pD2) and in maximal vasodi

lator response (Emax) of carotid arteries from the L-NAME group: pD2 = 6.7 ± 0.2 vs. 

7.4 ± 0.1./K0.05 & Emax = 36.1 ± 9.4% vs. 65.9 ± 6.0%, p<0.05, L-NAME vs. con

trol, n = 5 (Fig. 3 A). 

In the mesenteric arteries of this group, the sensitivity was also decreased, but not the 

maximal response: pD2 = 7.7 ± 0.0 vs. 8.0 ± 0.0, p<0.05 & Emax - 93.1 ± 1.9% vs. 

96.3 ± 2.0%, L-NAME vs. control, n = 5 (Fig. 3B). 

Forskolin 

Forskolin (10'5 M) induced almost complete relaxation in all individual carotid artery 

preparations after isoprenaline-induced vasorelaxation (89.7 ± 1.7% & 93.1 ± 0.9%, 

L-NAME vs. control, n = 4). 

Discussion 

Chronic inhibition of NO synthesis led to significant elevation of the systolic and dia

stolic blood pressure, thus confirming several earlier observations (Ribeiro et al. 1992, 

Numaguchi et al. 1995, Arribas et al. 1997, Khalil et al. 1998, Liu et al. 1998). In the 

present study, no differences in heart rate, body weight gain, (relative) wet heart 

weight or (relative) wet lungs weight were observed, whereas other investigations re

ported significant changes in these parameters for L-NAME-treated rats (Ribeiro et al. 

1992, Morton et al. 1993, Delacrétaz et al. 1994, Numaguchi et al. 1995, Liu et al. 
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1998). This discrepancy may be explained by the moderate dose of L-NAME used in 

the present study. 

Chronic L-NAME treatment decreases the optimal lumen diameter (Lioo) as measured 

in the carotid artery preparations, although the L90 of the mesenteric arteries was the 

same for the treated and control animals. It has been demonstrated that chronic inhi

bition of NO synthesis induces vascular remodelling due to increased blood flow. The 

vessel wall may become thickened as NO's capacity to inhibit vascular smooth mus

cle cell growth is blocked by the chronic L-NAME treatment (Garg and Hassid 1989). 

As a consequence, the lumen diameter may decrease, although no changes in lumen 

diameter have been described as well (Morton et al. 1993, Numaguchi et al. 1995, 

Moreau et al. 1995, Arribas et al. 1997). In the present model, chronic inhibition of 

NO synthesis may lead to inward remodelling of conduit arteries, whereas resistance 

arteries appear to remodel without changes in lumen diameter. 

The vasoconstrictor responses to high potassium levels, to the cci-adrenoceptor ago

nist phenylephrine and to thromboxane A2 (TP)-receptor agonist U46619 were not 

influenced by chronic L-NAME treatment in both type of arteries. Indeed, Khalil et al. 

also showed that chronic inhibition of NO synthesis did not alter the high potassium-

or phenylephrine-induced responses in rat aorta strips (Khalil et al. 1998). This obser

vation may suggest that hypertension due to inhibition of NO synthesis does not lead 

to alterations in cti-adrenergic function of both conduit and resistance arteries. In ad

dition, the deterioration of cti-adrenoceptor function in rat carotid arteries with neoin-

tima is not associated with the loss of endothelium-dependent NO synthesis 

(Heijenbrok et al. 1998). 

The endothelium-dependent vasodilator responses to methacholine were significantly 

diminished in the carotid artery preparations from the L-NAME rats, whereas the iso

lated mesenteric arteries showed similar responses as the control preparations. Differ

ent reasons could explain these findings. 

Methacholine induces its vasodilator effects through the endothelial muscarinic Ma-

receptors (Hendriks et al. 1992). Subsequent activation of calcium-dependent NO 

synthase enzymes leads to the production of NO, or EDRF (endothelium-derived re

laxing factor). In smooth muscle cells, cGMP production is increased by NO, leading 

to vasorelaxation (Ignarro and Kadowitz 1985, Ignarro 1991, Moncada et al. 1991). 

During L-NAME treatment NO synthase will be chronically inhibited. It should be 

realized that our pharmacological experiments were performed without the presence 

of L-NAME in the organ baths. Apparently, chronic inhibition of NO synthesis by 

treatment with L-NAME results in stable impairment of the endothelium-dependent 

NO system in rat conduit arteries even in the absence of L-NAME. In rat resistance 
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arteries, however, this system appears to be less influenced by chronic inhibition with 

L-NAME. 

In addition to the synthesis of nitric oxide, coupling of methacholine to its endothelial 

muscarinic receptors may also lead to the synthesis of EDHF, i.e. endothelial-derived 

hyperpolarizing factor. This factor mediates vasorelaxation through membrane hyper-

polarization of vascular smooth muscle cells (Feletou and Vanhoutte 1988, Komori 

and Vanhoutte 1990, Chen and Cheung 1992). This pathway of endothelium-

dependent, but NO-independent vasorelaxation has been described for the resistance 

arteries of normal and of hypertensive (SHR) rats (Hendriks et al. 1993, Randall et al. 

1997). The observed differences in methacholine-induced vasorelaxation between the 

conduit and resistance arteries in the present study may be explained by the absence 

and presence of the above mentioned pathway, respectively. 

A further cause of the decreased response to methacholine in the carotid artery prepa

rations taken from L-NAME rats may not be necessarily related to the chronic inhibi

tion of NO synthesis itself, but rather to the resultant increase of blood flow, which 

itself may have deteriorating effects on the function of the endothelium. Indeed, in 

spontaneously hypertensive rats (SHR) the cholinergic endothelium-dependent vaso

relaxation appeared significantly decreased in conduit arteries (Liischer and Van

houtte 1986, Koga et al. 1989, Hüsken et al. 1994b). Results of the investigations 

concerning the influence of hypertension on the methacholine-induced vasorelaxation 

in resistance arteries are less consistent. Some investigators report that there were no 

alterations (Hüsken et al. 1994a), whereas others found significant decreased re

sponses in the cholinergic endothelium-dependent vasorelaxation in SHR (Dohi et al. 

1990, Fu-Xiang et al. 1992). Our present findings confirm the data as presented by 

Hüsken et al. (Hüsken et al. 1994a). 

The ß-adrenoceptor-mediated responses to isoprenaline are also significantly modu

lated by chronic inhibition of NO synthesis. The mesenteric artery became less sensi

tive for isoprenaline, whereas its maximal vasodilator response was not influenced. 

The carotid artery preparations from chronically L-NAME-treated rats were not only 

less sensitive to isoprenaline, but their maximal vasodilator responses to isoprenaline 

were also significantly impaired. However, the preparations were able to fully dilate 

after subsequent addition of forskolin, an adenylate cyclase activator, indicating that 

the ß-adrenoceptor-mediated responses in rat conduit arteries are partially dependent 

on the endothelium-dependent NO pathway. This is confirmed by others (Graves et al. 

1993, Wang YX et al. 1993, Toyoshima et al. 1998). The discrepancies observed be

tween the carotid and mesenteric artery preparations may be related to the recovering 

capacity of the NO synthase enzymes in both preparations, or to the impaired endo

thelial function due to increased blood flow, as already discussed for methacholine 

(see above). 
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It is also apparent from the present data that the observed enhancement of ß-

adrenoceptor function in rat carotid arteries with neointima is not inversely related to 

the abolishment of the endothelium-dependent NO system (Pfaffendorf et al. 1998). 

In summary, the present study has shown that inhibition of NO synthesis with subse

quent hypertension does not impair the vasoconstrictor responses to a high potassium 

concentration, to the oti-adrenoceptor agonist phenylephrine and to the thromboxane 

A2 (TP)-receptor agonist U46619 in both small resistance and large conduit arteries of 

the rat. However, the endothelium-dependent vasodilator responses to cholinergic Ma-

receptor stimulation with methacholine and the ß-adrenoceptor-mediated vasorelaxa

tion with isoprenaline appear to be significantly impaired by chronic L-NAME treat

ment. These effects are more pronounced in large conduit arteries than in resistance 

vessels. Accordingly, although inhibition of NO synthesis may play a role in the for

mation of neointimal tissue in the balloon-denuded rat carotid artery, it is not involved 

in the enhancement of the ß-adrenergic responses (Pfaffendorf et al. 1998). 
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