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Differential effect of propofol on sympathetic neurotransmission in
isolated human omental arteries and veins
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1 The present study was undertaken to elucidate the effect of propofol on sympathetic

neurotransmission in isolated human omental vessels.

2 Segments of both arteries and veins were exposed to 0, 1077, 107%, 10=° or 10~*M propofol, and
studied in vitro to determine effects on: (i) isometric tension after electrical field stimulation (EFS) or
after exogenous administration of noradrenaline (NA); (ii) EFS-stimulated release of [*H]-NA from
vessel segments preincubated with [PH]-NA; (iii) uptake of [PH]-NA.

3 Propofol at 107¢ M enhanced EFS-induced contraction in artery segments, 10=7 and 10~> M had no
effect, and 10~* M propofol depressed EFS-induced contraction in both artery and vein segments.

4 Propofol did not affect the response to exogenous NA in artery and vein segments.

5 EFS-stimulated release of [P’H]-NA was depressed by 10> and 10~* M propofol in artery segments,
and by 107* M in vein segments.

6 Uptake of [PH]-NA was depressed by 107~ 10~* M propofol in artery but not in vein segments.

7 The results suggest that sympathetic neurotransmission is enhanced at clinical concentrations
(107° M) of propofol in human omental arteries, but not veins. This may be due to an increased
availability of NA in the neuromuscular junction resulting from a reduced presynaptic reuptake.
Propofol at probably supraclinical concentrations (107°—10~* M) impairs the sympathetic neurotrans-
mission in both human omental arteries and veins, probably due to an inhibitory effect on the NA

release from the sympathetic nerves.
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Introduction

The intravenous anaesthetic propofol reduces the arterial
blood pressure (Grounds et al., 1985; Carmichael et al., 1993;
Saarnivaara et al., 1993). Three possible underlying cardio-
vascular changes have been shown: a depressant effect on the
myocardium (Grounds et al., 1985; Mulier et al., 1991), a
decrease in systemic vascular resistance (SVR) (Boer et al.,
1988; Claeys et al., 1988; Baraka et al., 1991; Boer et al., 1991;
Price et al., 1992), and an increase in the venous capacitance
(Robinson et al., 1994). One mechanism for the changes in
SVR and venous capacitance may be a local effect on the blood
vessel wall (Nakamura et al., 1992). Thus, propofol has been
shown to alter the availability of free cytosolic calcium in
vascular smooth muscle (Bentley et al., 1989; Bunting et al.,
1989; Chang & Davis, 1993; Introna et al., 1993; Yamanoue et
al., 1994; Kamitani et al., 1995; Wallerstedt & Bodelsson,
1997a) and also to affect the function of the endothelium (Park
et al., 1992; Petros et al., 1993; Mimaroglu et al., 1994; Gacar
et al., 1995; Park et al., 1995).

Sympathetic nerve activity contributes to blood pressure
regulation in part by its influence on vascular smooth muscle.
In fact, another possible mechanism for the changes in SVR
and capacitance during propofol anaesthesia seems to be a
central inhibition of the sympathetic outflow (Robinson et al.,
1997, Sellgren et al., 1990). However, an effective sympathetic
neuromuscular coupling in the blood vessel wall is mandatory
for the central regulation and is another putative site for the
cardiovascular actions of anaesthetics. Several studies have
demonstrated an impairment of vascular sympathetic neuro-

2
Author for correspondence.

transmission in the presence of anaesthetics. For example,
vascular smooth muscle contraction induced by electrical field
stimulation (EFS) in vitro is generally more inhibited by
volatile anaesthetics than contraction induced by exogenous
noradrenaline (NA) (Muldoon et al., 1975; Kobayashi et al.,
1990; Stadnicka et al., 1993). This indicates that volatile
anaesthetics may be able to decrease the prejunctional release
of the transmitter (Roizen et al., 1976; Lunn & Rorie, 1984;
Kobayashi et al., 1990). The net effect of anaesthetics on the
sympathetic neurotransmission will also be dependent on
effects of the anaesthetics on the smooth muscle response as
well as effects on the removal of the transmitters from the
neuromuscular junction.

The aim of the present study was to elucidate the effect of
propofol on the sympathetic neurotransmission in human
omental arteries and veins focusing on (i) smooth muscle
contraction in response to EFS and exogenous NA, (ii) EFS-
induced release of transmitter from the perivascular nerves and
(iii) effects on the neuronal transmitter reuptake.

Methods

The study was approved by the Ethical Committee of the
University of Lund. Macroscopically normal segments of
human omental arteries and veins were obtained, from 15 male
and 13 female patients aged 30-—92 years (median 69.5)
undergoing gastrectomy, small or large bowel resection, liver
resection or pancreatectomy. Patients with endocrine tumors,
abdominal infections and previous radiotherapy were ex-
cluded. The outer diameter of the vessels were 0.5—1 mm and
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1—1.5 mm for arteries and veins respectively. The experiments
were carried out the same day as the vessels were removed
from the patients. The vessels were dissected free from fat and
connective tissue.

Measurement of changes in isometric tension

The vessels were cut into 2—4 mm long ring segments. The
segments were placed in 2 ml tissue baths on two L-shaped
hooks, one of which was attached to a Grass FTO3C force-
displacement transducer for isometric measurement of tension.
The vessel tension was recorded on a Grass polygraph model
7b (Grass Medical Instruments, Quincy, Mass., U.S.A.). The
baths were thermostatically kept at 37°C and contained lipid
Krebs-Ringer solution (lipid-KRS, composition (mm): Na™
143, K" 4.6, CI~ 126.4, Ca*" 2.5, HCO;~ 25.0, Mg*" 0.79,
SO, 0.79, H,PO,~ 1.2, Glucose 5.5, EDTA 0.024 and 0.18%
Intralipid®™ 10% i.e. (g/1): soy bean oil 0.178, egg phospholipid
0.021, glycerol USP 0.04). The solution was continuously
aerated with 88.5% O, and 11.5% CO,. The gas flow was
adjusted to give pH 7.4, PCO, 5.0 kPa and PO, approximately
40 kPa. The lipid-KRS was changed at least every 30 min.

The use of lipid-KRS made it possible to keep a constant
lipid concentration in the baths when propofol was added in
concentrations achieved by dilution of Diprivan®. The highest
concentration of propofol that was investigated was 10~* M.
This concentration was achieved by adding 20 ul of 1072 M
propofol to 2 ml tissue baths containing normal Krebs-Ringer
solution (KRS). 1072 M propofol was achieved by diluting
Diprivan®™ 5.6 times. Consequently, the resulting dilution of
Diprivan® is 5.6 x 100. In the experiments with propofol at
concentrations <10~* M, lipid-KRS was used, i.e. KRS with
Intralipid® at a dilution of 1:560 (0.18%). Since the
concentration of lipid was the same in all experiments, the
only factor that varied was the concentration of propofol.
Hence, differences in the response should be due to differences
in the propofol concentration. Pilot experiments had shown
that the contraction induced by 90 mM KCl was the same in
KRS with and without Intralipid™.

The vessel segments were gradually stretched to a resting
tension of 6 mN during an equilibration period of 60-90 min
to obtain the optimal tension level (Wallerstedt & Bodelsson,
1997b). After the equilibration period, KCl (90 mM) was
added to the baths repeatedly, each time followed by wash-
out, until consistent contractions were elicited (two to three
times).

Electrical field stimulation (EFS) Platinum electrodes were
mounted on either side of each vessel segment with a 4 mm
distance between the electrodes. The electrodes were connected
to a custom-made square wave stimulator with adjustable
voltage, current, frequency and duration of pulse. The
resulting amplitude of the square wave was continuously
measured with an oscilloscope (Tektronix, U.K. Ltd). 30-s
pulse trains were used and a 5 min resting period was allowed
between each stimulation. To find the optimal stimulation
parameters, resulting in nerve but not smooth muscle
stimulation, artery and vein segments were tested at different
voltage levels and different pulse duration in the presence and
absence of the neuronal blocker tetrodotoxin (TTX, 107° m).
The optimal parameters, which resulted in less than 10%
response in the TTX-treated artery segments and less than 5%
response in the TTX-treated vein segments compared to the
untreated segments, was 12 v, 0.1 ms for the artery segments
and 8V, 0.1 ms for the vein segments. The consecutive
experiments were performed using these parameters. TTX-

treated segments were always run in parallel and if the
contractile response induced by EFS was greater than 10%
(artery) and 5% (vein) the results were excluded.

Experimental protocols

The smooth muscle response of the vessel segments to EFS and
exogenous NA was investigated. First, EFS was performed
(see above) at frequencies of 1, 2, 4, 8, 16 and 32 Hz. The
resulting vessel contraction was registered and the greatest
contraction achieved for each segment was used as a
neurogenic reference contraction. After a completed frequency
response series, the lipid-KRS was changed and the
endogenous NA stores were replenished by performing a
concentration-response experiment with exogenous NA (Ur-
abe et al., 1991), by adding NA cumulatively in ;olog units to
achieve bath concentrations of 107°—10~* M. The contraction
was registered and the greatest contraction elicited was used as
an exogenous NA reference contraction. After a completed
concentration-response series the baths were washed several
times until the tension returned to the baseline level tension.
Then Diprivan® or Intralipid® 10% diluted in KRS to achieve
propofol-concentrations of 0, 107, 107%, 107° or 10~* M in
lipid-KRS was added to the baths (see above). After 10 min
the bath content was changed and the same concentration of
propofol or Intralipid® 10% was added again. The frequency-
response experiments were performed as above. The EFS-
induced contractions are expressed as % of the neurogenic
reference response. Following wash-out propofol or Intrali-
pid® 10% was added (0, 1077, 10=°% 10~ or 10=* M,
respectively) and 10 min later the bath content was changed
and the same concentration of propofol or Intralipid® 10%
was added again. Exogenous NA was added cumulatively as
above. The resulting contractions are expressed as % of the
exogenous NA reference contraction. The use of the reference
contractions made it possible to correct for differences in
contractility between the vessel segments owing to various
length and nerve fibre density. 1 —2 control vessel segments not
exposed to propofol were always run in parallel. In the
statistical analysis, the data generated from these control
segments was compared to the data from the propofol-treated
segments.

Measurement of release of [H]-NA

The device for studying the release of tritiated neurotransmit-
ters has previously been described (Wikberg & Axelsson,
1980). Four artery or vein segments (approximately 1 cm in
length) from each patient were preincubated (at 37°C, pH 7.4,
PCO, 5.0 kPa and PO, approximately 40 kPa) for 10 min in
KRS followed by incubation with [PH]-NA (10~7 M; radio-
activity: 2.0535 TBgq/mmol) for 40 min in the presence of
normetanephrine (107> M) to block extraneuronal amine
uptake (Burgen & Iversen, 1965). The vessel segments were
rinsed four times over 50 min in lipid-KRS containing
normetanephrine and the neuronal NA uptake blocker
desipramine (6 x 10~7 M) (Byg et al., 1994). Then the segments
were mounted on perspex holders with platinum ring
electrodes surrounding the preparation (Kannisto et al.,
1987). The holders were placed in vials containing 3 ml
aerated lipid-KRS with normetanephrine and desipramine
kept at 37°C and transferred to new vials containing the same
medium every 2 min.

EFS was applied at 30-s pulse trains (0.5 ms, 30 V, 32 Hz)
in three to four stimulation periods after 12, 24, 36 and 48 min.
There was a resting period of 11.5 min between each
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stimulation. Propofol (0, 107% 1073 or 10~* M) or TTX
(10=° M) were added in one to two vials out of four, in six
consecutive vials, so that the vessel segments were exposed to
the drug or the solvent Intralipid® for 10 min prior to EFS and
during EFS.

The experiments were concluded by determining the
radioactivity in each vial in a liquid scintillation counter after
addition of 10 ml Optiphase 3. The tissue specimens were
blotted on a filter paper, weighed, hydrolyzed in 1 ml
Optisolve for 120 min at 50°C, and 10 ml Optiphase 2 was
added for determination of the remaining radioactivity of each
vessel segment. The radioactivity in the vials is expressed as
percent of the total radioactivity of the corresponding vessel
segment at the actual time. The background radioactivity was
estimated in vials with 10 ml Optiphase 3 added to 3 ml lipid-
KRS and 10 ml Optiphase 2 added to 1 ml Optisolve
respectively.

Measurement of uptake of [PH]-NA

Artery and vein segments (0.5—1 cm in length) were mounted
on steel wires (0.4 mm in cross section diameter) and placed in
aerated lipid-KRS at 37°C for 10 min. They were then exposed
to propofol (0, 10=7, 107°, 10~° or 10~* M) or to desipramine
(6 x 1077 M) during a 15 min preincubation period in lipid-
KRS with normetanephrine (10~ M). Subsequently, they were
transferred to new vials containing the same medium plus [*H]-
NA (1077M, 0.5ml) for a 15min incubation period.
Consequently, in experiments with propofol and desipramine
the drug was present throughout the preincubation and the
incubation periods. Following the incubation, the vessel
segments were placed in KRS at 4°C for 5 min to stop the
uptake. Eventually the segments were blotted on a filter paper,
weighed, hydrolyzed in 1 ml Optisolve for 120 min at 50°C,
and 10 ml Optiphase 2 was added for determination of
radioactivity in each segment. The background radioactivity
was estimated as above.

Statistical analysis

The maximum response elicited by the agonist (E4,,) and the
ECs value were calculated. ECs, values are expressed as pD,
values, which are defined as -log;((ECsy). In the experiments
with release and uptake of [°’H]-NA, the background radio-
activity was subtracted before analysis and presentation. When
similar experiments were performed on more than one segment
from the same patient, the mean for each patient was
calculated before presentation and statistical analysis. The
control values presented were always obtained from simulta-
neously run experiments on segments not treated with
propofol. The number of individuals is indicated with ‘n’.
Values are expressed as mean+s.e.m. Student’s paired z-test
was used for statistical evaluation. For evaluation of EFS- and
NA-induced contractions, the area under curve was compared

(Matthews et al., 1990). A P-value less than 0.05 was
considered statistically significant.

Materials

The following compounds were used: propofol (Diprivan®,
Zeneca); L(—)-noradrenaline bitartrate (NA, RBI); Intrali-
pid® 10% (Pharmacia Upjohn); tetrodotoxin (TTX, RBI);
noradrenaline L-[ring-2,5,6->’H] ("H]-NA, DuPont NEN); DL-
normetanephrine (Sigma); desipramine (Sigma); Optiphase 2
and 3 (Wallac); Optisolve (Wallac). NA and [*H]-NA were
dissolved in KRS. The other drugs were dissolved in distilled
water.

Results
The results are summarized in Table 1.
Changes in isometric tension due to EFS and NA

In the artery segments, the EFS-induced contractions were
enhanced by 107 M propofol (P=0.004), unaffected by 107
and 107° M propofol (P>0.05) and depressed by 107* M
propofol (P<0.001, Figure la). In the vein segments, the
EFS-induced contractions were not affected by 1077-107° M
propofol (P>0.05), but were depressed by 10~* M propofol
(P=0.040, Figure 1b). NA induced concentration-dependent
contraction in both artery (Ean: 6948, pD,: 5.78 +0.15, n=9)
and vein segments (Exy: 108+ 5, pDs: 6.59+0.22, n=2_8). The
NA-induced contractions were not affected by 1077-107% M
propofol in artery or vein segments (P>0.05, not shown).

Release of [PH]-NA

TTX totally inhibited the release of [’H]-NA by EFS in both
artery (n=3) and vein (n=3) segments. In the artery segments,
the release of [PH]-NA was unaffected by 10~° M propofol
(P>0.05), but was inhibited by 107> (P=0.038) and 10~* M
propofol (P=0.006, Figure 2a). In the vein segments, the
release of [PH]-NA was unaffected by 107° and 107° M
propofol (P>0.05), but was inhibited by 10~* M propofol
(P=0.041, Figure 2b).

Uptake of [PH]-NA

In the artery segments, the uptake of [’H]-NA was not affected
by propofol at 10~ M (P>0.05, n=4, not shown), but was
reduced in the presence of 107°, 107> and 10~* M propofol
(P=0.014, 0.010 and 0.033, respectively). In the vein segments,
propofol at the concentrations tested (107°~10~* M) did not
affect the uptake of [*H]-NA (P> 0.05). Desipramine reduced
the uptake of [PH]-NA in both artery and vein segments
(P=0.002 and 0.003, respectively, Figure 3).

Table 1 Summary of the effects of propofol on electrical field stimulation-induced contractions (EFS), NA-induced contractions

(exogenous NA), release and uptake of [PH]-NA

Contraction

EFS Exogenous NA
Propofol a(9) v(8) a(9) v(8)
107°Mm 1 0 0 0
107> M 0 0 0 0
107% M ! ! 0 0

[FH]-N4

Release Uptake

a(6) v(6) a(6-8) v(5-6)
0 0 l 0

1 0 ! 0

1 ! 1 0

a: artery segments; v: vein segments; numbers within brackets: number of individuals (n).
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Figure 1 Frequency-response curves obtained by electrical field
stimulation (EFS) of human omental artery (a) and vein (b) segments
in the presence of 0, 1077, 107° 10~° and 10~* m propofol. The
reference contractions were (artery, mN): 3.4+1.3, 3.0+0.5, 0.8 +0.2,
1.3+04 and 0.8+0.3, respectively, and (vein, mN): 7.2+2.1,
57+1.5, 47+42.0, 6.1£3.0 and 7.1+2.9, respectively. In the artery
segments, 107® M propofol enhanced and 10~* M propofol dimin-
ished the EFS-induced contractions compared to control. In the vein
segments, 10~* M propofol diminished the EFS-induced contractions.
Student’s z-test was used to compare area under curve, *P<0.05
versus control. Values are mean+s.e.mean. Number of individuals
tested (n)=28-9.

Discussion

The magnitude of the vascular smooth muscle contraction
induced by sympathetic nerve discharge is dependent on the
balance between several factors. Firstly, the concentration of
the transmitter (NA) in the neuromuscular junction is
determined by the relation between the amounts of NA
released and reuptaken by the nerves. Secondly, the contractile
response of the smooth muscle cells to the resulting transmitter
concentration is dependent on the effectiveness of the smooth
muscle receptors and their coupling to the contractile
machinery. The present study reveals concentration-dependent
effects of propofol on EFS-induced smooth muscle contrac-
tion, which may be explained by the complex actions of the
anaesthetic on transmitter release and transmitter reuptake.
In the artery segments, 107 M propofol enhanced the
contractile effect of EFS. The present results suggest that
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Figure 2 Release of tritium expressed as % of the total radioactivity
in human omental artery (a) and vein (b) segments preincubated with
[PH]-NA. Electrical field stimulation (EFS) was applied at 12, 24 and
36 min (7). Open symbols indicate control values and filled symbols
indicate values in the presence of propofol at a concentration of
10~° M (0-14 min), 10> M (14-26 min) and 10~* M (26 - 38 min). In
the artery segments, 107> and 10~*M propofol reduced the
stimulated release of tritium. In the vein segments, 10~* M propofol
reduced the stimulated release of tritium. Student’s paired z-test was
used, *P<0.05. Values are mean+s.e.mean. Number of individuals
tested (n)=6.
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Figure 3 Uptake of [*H]-NA expressed as pmol/mg tissue in human
omental artery and vein segments incubated with [PH]-NA in the
absence (control) or presence of propofol (107°, 107>, 10~ M) or in
the presence of desipramine (6 x 10~7 m). 107 — 10~* M propofol
reduced the uptake in the artery segments. The uptake in vein
segments was not affected by propofol at the concentrations tested.
Desipramine markedly reduced the uptake of [P’H]-NA in both artery
and vein segments. Student’s paired r-test was used, ¥*P<0.05 versus
control. Values are mean+s.e.mean. Number of individuals tested
(n)=5-8.

neither increased smooth muscle contraction by NA nor
facilitated neuronal release of NA can explain this, since
propofol at this concentration affected neither the concentra-
tion-response curves of exogenously administered NA nor the
release of [PH]-NA. However, propofol at this concentration
inhibited the uptake of [*'H]-NA indicating that the clearance of
NA from the neuromuscular junctions during EFS may be
impaired. These findings suggest that the enhancement of EFS-
induced contraction in the artery at 10~° M propofol may be due
to an increased NA concentration in the neuromuscular
junction. It cannot be excluded that additional mechanisms
may be involved in the enhancement of the EFS-induced
contraction by propofol at 107°M, i.e. effects on other
transmitters such as neuropeptide Y and adenosine tripho-
sphate (ATP) released from the perivascular nerves (Lundberg,
1996). We performed extensive pilot experiments in order to
optimize the voltage and pulse duration used in the EFS
experiments. Unfortunately, it was not possible to find
stimulation parameters with less response in the presence of
TTX than 10% for the arteries and 5% for the veins. We were
therefore forced to accept this uncertainty in the data
interpretation. There was a considerable variation between the
different segments in the contraction induced by EFS, especially
in the arteries. The variability could be due to differences in
length and nerve fibre density of the segments used.

An increased level of smooth muscle tension at low
concentrations of propofol has previously been shown in
isolated canine coronary arteries (Introna ez al., 1993). The
enhancement of the EFS-induced contractions at 107%™
propofol found in the present study could also be the result
of a propofol-induced inhibition of dilating mechanisms — e.g.
endothelial release of EDRF:s as in the rabbit mesenteric
arteries (Kamitani et al., 1995). This seems unlikely since
propofol has been reported to act endothelium-independently
in human omental arteries and veins (Wallerstedt ez al., 1998).

In the artery, propofol at 107>M did not alter the
contractile effect of EFS. This may be explained by a
simultaneous inhibition of both the presynaptic release and

reuptake of NA by propofol, giving no net change in the NA
concentration in the neuromuscular junction and consequently
no change in the resulting contractile response induced by
EFS.

The lipid solubility of propofol (5000:1; lipid:aqueous
partitioning) (Park et al., 1992) and a high degree of plasma
protein binding (98%) (Servin et al., 1988) are factors that
contribute to the difficulty to extrapolate in vitro to in vivo
concentrations. Park et al., (1992) have suggested that an in
vitro concentration of propofol around 10~° M may relevantly
reflect the in vivo situation during anaesthesia with propofol.

Earlier findings in vivo in man (Sellgren ez al., 1990) suggest
that a depression of the sympathetic activity may contribute to
the propofol-induced hypotension. In a recent study,
Robinson et al., (1997) using forearm venous occlusion
plethysmography, could not detect any vasodilation upon
local infusion of propofol into the brachial artery. Further-
more, anaesthesia with propofol resulted in vasodilation, but
only if the sympathetic transmission was intact. These results
indicate that propofol in clinically relevant concentrations
induces vasodilation in the forearm via inhibition of the
sympathetic activity rather than a local effect on the blood
vessels.

The present results suggest that propofol, at clinically
relevant concentrations, enhances the vascular effects of
sympathetic neuronal firing. This may be regarded as a
contradiction to the findings of the study of Robinson et al.,
(1997). However, the results from that study suggest that the
vasodilation induced by propofol is the result of an action on
the central sympathetic outflow and/or on the peripheral
sympathetic ganglia. The study by Sellgren et al., (1990))
suggest that there is a marked depression of the sympathetic
activity in the postganglionic neurones at clinically relevant
concentrations of propofol. Our finding of a modestly
augmented sympathetic neuromuscular transmission may be
overcome by a more profound depression of more proximal
mechanisms. The net effect could then be a depression of the
sympathetic activity, as observed by Robinson ez al., (1997).

The present study thus supports the view that local effects
on blood vessels may be less important than central effects to
explain the hypotension associated with propofol anaesthesia.
Propofol at concentrations around 10~°M may instead
promote the effects of the sympathetic discharge by inhibiting
the prejunctional reuptake process, at least in arteries.

In both artery and vein, propofol at 10~* M decreased the
contractile response induced by EFS. This seems to be due to a
presynaptic inhibition of the nerve terminals, since the
stimulated release of [*’H]-NA was markedly reduced without
any further uptake inhibition at this concentration. The
concentration required to depress the sympathetic neuromus-
cular transmission in both artery and vein may be too high to
be clinically relevant. This contrasts to the findings in the rat
femoral artery, where the contractile response to EFS was
inhibited at a lower, possibly clinically more relevant
concentration of propofol (Biddle et al., 1995). An explanation
for the discrepancy in the findings may be that propofol acts
differently in various vascular beds and/or species.

The present results indicate that propofol may function as a
peripheral neuronal NA uptake inhibitor. In the artery, the
neuronal uptake inhibition was a concentration-dependent
effect with a pICs, of 6—7. The relative high potency suggests
that the uptake inhibition could occur at clinical concentra-
tions of propofol. In cultured bovine adrenal medulla cells,
propofol at a somewhat higher concentration (1—-5x 107> M)
inhibits imipramine-sensitive uptake of [*’H]-NA (Minami et
al., 1996). On the other hand, in SH-SY5Y human
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neuroblastoma cells, a cell line of probably noradrenergic
origin, propofol (107* M) does not alter [’H]-NA uptake
(Cembala et al., 1994).

The considerable variation in the vascular sympathetic
neuroeffector system (Bevan, 1979) may explain the differing
actions of propofol on sympathetic neurotransmission in the
arterial compared to the venous side of the circulation. In
the arteries, clinically relevant concentrations of the
anaesthetic are sufficient to affect both release and uptake
of NA. In the veins, the uptake of NA was unaffected by
propofol and the release only inhibited at supraclinical
propofol concentrations. If the present results are applicable
to a far wider array of vessels in the body, in the clinical
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