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5-Hydroxytryptamine, (5-HT,) receptor-mediated depolarisation
of the rat isolated vagus nerve: modulation by trichloroethanol
and related alcohols
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Abstract

The ability of 2,2,2-trichloroethanol (TCE) and related alcohols to modify the 5-hydroxytryptamine, (5-HT;) receptor-mediated
depolarisation of the rat isolated cervical vagus nerve were investigated by extracellular electrophysiological recording using the ‘grease
gap’ technique. TCE at millimolar concentrations increased the magnitude of the 5-HT 5 receptor-mediated depolarisations of the rat vagus
nerve by a number of agonists (5-HT, phenylbiguanide (PBG), quipazine). Concentration response curves generated for the 5-HT,
receptor agonists, 5-HT and PBG, in the absence and presence of TCE (5 mM) indicated that the potentiation in agonist-induced
depolarisation was due to an increase in both agonist potency and apparent efficacy. Following apparent complete 5-HT, receptor
desensitisation (induced by either 5-HT or PBG; 100 wM for 90 min), application of TCE (5 mM) in the continued presence of either
agonist induced a depolarisation of the vagus nerve. In addition to TCE, a number of related alcohols (tribromoethanol, isopentanol and
5-chloropentanol but not ethanol) at millimolar concentrations also potentiated depolarisation of the vagus nerve induced by 5-HT.
Combined application of both TCE (0.1-20 mM) and isopentanol (20 mM) indicated that the potentiation of the 5-HT, receptor-mediated
depolarisation by these acohols was not additive. The present studies indicate that the 5-HT, receptor expressed on the cervical vagus
nerve is susceptible to alosteric modulation by a number of alcohols including the anaesthetic agent TCE. Such an interaction may have
relevance to the nausea and vomiting experienced by some patients following recovery from general anaesthesia. © 1998 Elsevier Science
B.V. All rights reserved.
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1. Introduction alosterically modulate the function of this receptor (for
review see Parker et al., 1996). Indeed, potentiation of
5-HT, receptor-mediated responses by some of these agents
may exacerbate the nausea and vomiting that is evident
during recovery from genera anaesthesia which is allevi-
ated by 5-HT, receptor antagonists (e.g., Russell and
Kenny, 1992). Given the relatively high level of 5-HT,
receptor expression on the vagus nerve (both in the periph-
ery and on vagal terminals within the chemoreceptor trig-
ger zone; e.g., Hoyer et al., 1989; Kilpatrick et al., 1989;
Pratt et al., 1990), and the generally accepted importance
of these vagal 5-HT, receptors in the mediation of the
emesis following cancer chemo- and radiation therapy
(e.g., Andrews et al., 1988), alosterically mediated poten-
tiation of vagal 5-HT; receptors may exacerbate postopera-

The 5-hydroxytryptamine, (5-HT,) receptor is a mem-
ber of the fast-acting ligand-gated ion channel family and
primarily conducts monovalent cations (for review see
Peters et al., 1992). Functiona 5-HT, receptors appear to
be exclusively expressed by elements of the nervous sys-
tem, mediating excitation in both peripheral nerves and
central nervous system neurones (for review see Jackson
and Yakel, 1995).

In addition to the recognition site for 5-HT, it is becom-
ing increasingly clear that the 5-HT, receptor complex
possesses additional, pharmacologically distinct sites
through which alcohols and certain anaesthetic agents can
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tive nausea and vomiting (e.g., Parker et al., 1996). While
previous studies have demonstrated that the 5-HT, recep-
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tor expressed by nodose ganglion cells can be modulated
alosterically by certain alcohols and anaesthetic agents
(Lovinger and White, 1991; Peters et a., 1991; Gill et al.,
1994), the present study investigated whether the 5-HT,
receptor located on peripheral portions of the vagus nerve
was susceptible to allosteric modulation assessed by extra-
cellular recording of rat isolated vagus nerve using the
grease-gap technique (e.g., Irdland and Tyers, 1987). The
active metabolite of the general anaesthetic agent chlora
hydrate, trichloroethanol (e.g., Garrett and Lambert, 1973)
was the principle agent investigated since this compound
has received more detailed attention with respect to its
ability to allosterically modulate the 5-HT, receptor (for
review see Parker et d., 1996).

2. Methods
2.1. Tissue preparation

Female Wistar rats (150-250 g) were killed by cervical
dislocation and segments of cervical vagus nerve (15-20
mm), without the associated nodose ganglion, were gently
dissected away from the attached carotid artery and placed
in gassed (95% O, /5% CO,) chilled Krebs buffer (mM:
NaCl 120, KCl 4.75, KH,PO, 1.2, MgSO, 1.2, CaCl, 2.5,
NaHCO, 25, glucose 11). The connective tissue sheath
was removed from the nerve and the desheathed nerve was
transferred to an inclined lightly greased (Vaseline) heated
Perspex block (27°C). The wick of a silver—silver chloride
electrode, mounted in a Pasteur pipette containing Krebs
buffer, was placed on one end of the isolated nerve. The
grease barrier was formed by applying grease over the
wick of the electrode thereby electrically isolating one end
of the nerve. The remainder of the nerve was covered with
a strip of filter paper soaked in Krebs buffer before the
wick of a second silver—silver chloride electrode was
placed on the filter paper to record the potential difference
between the two portions of the vagus nerve either side of
the grease barrier which was monitored using a Universal
Oscillograph (Harvard).

After placing of the recording electrodes, strips of filter
paper were positioned to direct a flow of Krebs buffer
(4-5 ml /min; 27°C, constantly gassed with 95% O, /5%
CO,) over the portion of vagus nerve covered by the filter
paper. The whole procedure was usually completed within
15 min of dissection.

2.2. Experimental protocol

All experiments were performed in the presence of the
selective 5-HT,, receptor antagonist GR113808A (100 nM;
Gale et a., 1994) to eliminate the known 5-HT, receptor-
mediated depolarisation of the rat vagus nerve (Rhodes et
al., 1992), which was also evident in our preparation in the
absence of GR113808A (data not shown).

2.2.1. Agonists

Noncumulative concentration response curves to ago-
nists were obtained by including the agonist in the perfus-
ing Krebs buffer for sufficient time to reach a maximum
response (routinely about 90 s) with a 10—15 min * washout’
period between exposure to each agonist concentration.

2.2.2. Antagonists

An agonist concentration—response curve was con-
structed in the absence of a 5-HT, receptor antagonist
before application of an antagonist via the perfusing Krebs
buffer for at least 30—60 min (equilibration assumed to
have been reached when two successive applications of a
submaximal agonist concentration resulted in equal depo-
larisations to within 10%) before a second agonist concen-
tration—response curve was constructed in the continued
presence of the perfusing antagonist.
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Fig. 1. Concentration—response relationship of TCE to enhance the
depolarisations induced by 5-HT (@, A; 0.3 pM and O, B; 1.0 pM)
recorded from the rat isolated vagus nerve. (C) Example depolarisations
evoked by 5-HT (1 wM) in the absence and presence of increasing
concentrations of TCE (bars represent application of the indicated drug,
not corrected for void volume. NB, a downward deflection represents
depolarisation). Data (A and B) represents normalised values compared to
the maximal response to 5-HT in the absence of TCE (mean+ SEM,
n= 4-5). Experiments performed in the presence of the 5-HT, receptor
antagonist GR113808A (100 nM).
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Fig. 2. Ability of ondansetron (OND; 50 nM) to antagonise the TCE (10
mM)-induced potentiation of the 5-HT (1 w.M)-induced depolarisation of
the rat isolated vagus nerve and the reversibility of the ondansetron
antagonism on washout. Data are normalised to maximal response ob-
tained from a 5-HT concentration response curve performed on the same
tissue (mean+ SEM, n= 3). Experiments performed in the presence of
the 5-HT, receptor antagonist GR113808A (100 nM).

2.2.3. Allosteric modulators

Cumulative concentration—response curves for potential
allosteric modulators were constructed by including in-
creasing concentrations of the potential allosteric modula-
tor in the perfusing Krebs buffer for 15 min (sufficient for
maximal effect) prior to the application of agonist.

Where relevant, variations in these protocols are out-
lined in Section 3.

2.3. Data analysis

Amplitudes of the agonist-evoked depolarisations were
measured manually from chart recorder traces. The EC,
values and Hill coefficients were derived from full log
concentration—response curves plotted by computer as-
sisted iterative curve fitting according to the logistic equa-
tion: r = (E [ L1 /[L]" + (ECy)™), wWhere r = response
to a given concentration of agonist, E,,, = maxima re-
sponse to the agonist, ECg, = the concentration of the
agonist required to evoke a 50% maximal response, [L] =
the concentration of the agonist required to evoke the
response r, and n = Hill coefficient. The apparent dissoci-
ation constant for each antagonist (apparent pA,) was
estimated by the equation: apparent p A, = log (CR-1)-log

[antagonist], where; CR (concentration ratio) = ECg, of
agonist in the presence of antagonist/ECg, of agonist in
the absence of antagonist. All data represent mean + SEM.

2.4. Drugs

Granisetron (HCI, SmithKline Beecham), 5-HT (HCI,
Sigma), ondansetron (HCI, Glaxo), phenylbiguanide (PBG;
Aldrich), quipazine (dimaleate, RBI) and (S)-zacopride
(HCI; Deldande) were dissolved in distilled water and
were diluted in Krebs buffer. 5-Chloropentanol (Lancaster),
ethanol (BDH), isopentanol (Sigma), 2,2,2-tribromoethanal
(Aldrich) and 2,2,2-trichloroethanol (TCE; Sigma) were
dissolved directly into Krebs buffer. All drugs were pre-
pared daily and stored on ice (protected from light).

3. Results

3.1. Pharmacology of 5-HT-induced depolarisations of the
rat isolated vagus nerve

In the presence of the 5-HT, receptor antagonist
GR113808 (100 nM), 5-HT (1 nM-30 w.M) evoked depo-
larisations of the rat isolated vagus nerve in a concentra
tion dependent manner (pEC, = 5.76 + 0.07; n=3) that
were antagonised by the specific 5-HT, receptor antago-
nists ondansetron (10 nM; apparent pA, =87+ 0.3, n=
3) and granisetron (5 nM; apparent pA, = 9.3+ 0.4, n=3)
in an apparently competitive manner (i.e., paralel right-
ward shift of the 5-HT concentration response curve with
no suppression of the maximal response achieved in the
presence of the antagonist). Maximal 5-HT-induced depo-
larisations ranged in magnitude between 0.6 and 1.1 mV.

3.2. Potency of TCE to enhance 5-HT; receptor-mediated
depolarisation of the rat isolated vagus nerve

TCE (10 puM-15 mM) administered alone failed to
evoke a response in the vagus nerve preparation but in-
creased the magnitude of the 5-HT (0.3 uM and 1 pM)-in-

Table 1
Modulation of 5-HT- and PBG-induced depolarisations of the rat isolated vagus nerve by TCE (5 mM)

5-HT PBG

—TCE +TCE —TCE +TCE
PECs, 5.87 + 0.03 6.21 4+ 0.05% 5.93 + 0.06 6.51 + 0.06 % *
Hill coefficient 158+ 0.1 154+ 04 179+ 06 142+01
Erax (MV) 0.69 + 0.03 0.89 + 0.03: 0.60 +£0.17 0.83 + 0.20=
% Epay (B-HT)? 100 129+ 4 84+7 114+ 10

Experiments performed in the presence of the 5-HT, receptor antagonist GR113808A (100 nM). Data represents the mean + SEM, n= 3.
* P <0.05, ** P<0.01, significantly different to the corresponding value in the absence of TCE (Student’s paired t-test).

#Percent E,,, relative to the E,,, for 5-HT in the absence of TCE.
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duced depolarisations in a concentration-dependent manner
(PECg, 2.44 £ 0.06 and 2.89 4 0.04, (5-HT) 0.3 and 1.0
M, respectively, n=3, P> 0.05 comparison between
the ECg,’s Student’s t-test; Fig. 1). At the highest concen-
trations of TCE investigated, the potentiation of the 5-HT-
induced response was submaximal (i.e., TCE generated a
bell-shaped concentration—response curve; Fig. 1). On-
dansetron (50 nM) completely antagonised the 5-HT (1
pwM)-mediated depolarisations in both the absence and
presence of TCE (10 mM); an effect which was reversed
on washout of the antagonist (Fig. 2).

3.3. Effect of TCE on the potency with which 5-HT;
receptor agonists depolarise the rat isolated vagus nerve

In a subsequent set of experiments, 5-HT and PBG
evoked depolarisations of the vagus nerve with micromolar
potency (Table 1; Fig. 3). Maximal depolarisations in-
duced by PBG were smaller than those induced by 5-HT
(Table 1; Fig. 3). In the presence of TCE (5 mM), the
potencies of 5-HT and PBG were increased (two- to
four-fold; Table 1; Fig. 3) as were the maximum responses
induced by either agonist (Table 1; Fig. 3).

TCE (5 mM) also enhanced the depolarisation induced
by the low intrinsic activity 5-HT, receptor agonist quipa
zine (300 nM; Fig. 4). The 5HT, receptor antagonist
(S)-zacopride (300 nM) failed to evoke a response either
in the absence or presence of TCE (5 mM; Fig. 4).
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Fig. 3. Ability of the 5-HT; receptor agonists 5-HT and PBG to depo-
larise the rat isolated vagus nerve in the absence and presence of TCE (5
mM). (A) 5-HT in the absence (@) and presence (O) of TCE and (B)
PBG in the absence (m) and presence (OJ) of TCE. Data represents
normalised values compared to the maximal response to 5-HT in the
absence of TCE (mean+SEM, n=3). Experiments performed in the
presence of the 5-HT, receptor antagonist GR113808A (100 nM).
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Fig. 4. Ability of TCE (5 mM) to potentiate the depolarisation of the rat
isolated vagus nerve by either 5-HT (1 wM) or the 5-HT receptor partial
agonist quipazine (Quip; 300 nM) but failure of the 5-HT;, receptor
antagonist (S)-zacopride ((S)-Zac; 300 nM) to induce a response €ither in
the absence or presence of TCE (5 mM). Data (A) represents normalised
values compared to the maximal response to 5-HT in the absence of TCE
(mean+ SEM, n= 3). (B) Examples of responses (bars represent applica-
tion of the indicated drug, not corrected for void volume. NB, a down-
ward deflection represents depolarisation). Experiments performed in the
presence of the 5-HT, receptor antagonist GR113808A (100 nM).

3.4. Effect of TCE on the apparent 5-HT,; receptor ago-
nist-induced desensitisation

TCE (5 mM) was able to reverse the apparent desensiti-
sation of the 5-HT, receptor induced by either 5-HT or
PBG. Thus, continuous application of 5-HT (100 wM; 90

TCE (5 mM)
5-HT (100 uM) -

V/ — //1_\—’—/

0.5mV
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Fig. 5. Example recording demonstrating the apparent ability of TCE (5
mM) to reverse the 5-HT (100 wM)-induced 5-HT; receptor desensitisa-
tion of the rat isolated vagus nerve. Bars represent application of the
indicated drug (not corrected for void volume. NB, a downward deflec-
tion represents depolarisation). Experiments performed in the presence of
the 5-HT, receptor antagonist GR113808A (100 nM).
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Fig. 6. Ability of arange of alcohols to modify the 5-HT (1 wM)-induced
depolarisation of the rat isolated vagus nerve. 5-Cloropentanol (@),
ethanol (M), isopentanol () and tribromoethanol (v ). Data represents
normalised values compared to the response to 5-HT (1 wM) in the
absence of the relevant alcohol (mean+ SEM, n= 3). Experiments per-
formed in the presence of the 5-HT, receptor antagonist GR113808A
(100 nM).

min) initially induced a maximal 5-HT-induced depolarisa-
tion of the vagus nerve (0.67 + 0.03 mV, n=3) which
subsequently diminished back to baseline. In the continued
presence of 5-HT (100 wM), subsequent application of
TCE (5 mM) produced a depolarisation (0.48 + 0.10 mV,
n=23) of the ‘desensitised’ vagus nerve (Fig. 5). In a
similar experiment, TCE (5 mM) also induced depolarisa-
tion (0.59 + 0.15 mV, n = 3) when applied with PBG (100
pwM; continuously perfused for 90 min prior to application
of TCE, maximal depolarisation in the absence of TCE
0.67 + 0.09 mV, n = 3) to the vagus nerve.
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Fig. 7. Failure of ethanol (100 mM; EtOH) to modify the 5-HT (1
wM)-induced depolarisation of the rat isolated vagus nerve in the absence
or presence of TCE (5 mM). Data (A) represents normalised vaues
compared to the response to 5-HT (1 wM) in the absence of any alcohol
(mean+ SEM, n= 3). (B) examples of responses (bars represent applica-
tion of the indicated drug, not corrected for void volume. NB, a down-
ward deflection represents depolarisation). Experiments performed in the
presence of the 5-HT, receptor antagonist GR113808A (100 nM).
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Fig. 8. Failure of isopentanol (20 mM) to prevent TCE from potentiating
5-HT (1 wM)-induced depolarisation of the rat isolated vagus nerve.
5-HT (1 wM) in the presence of isopentanol (20 mM; m) and effect of
increasing concentrations of TCE on the 5-HT (1 wM)-induced response
in the absence (@) and presence (O) of isopentanol (20 mM). Data
represents normalised values compared to the response to 5-HT (1 uM)
in the absence of any acohol (mean+SEM, n= 3). Experiments per-
formed in the presence of the 5-HT, receptor antagonist GR113808A
(100 nM).

3.5. Ability of a range of alcohols to modify 5-HT; recep-
tor-mediated depolarisation of the rat isolated vagus nerve

Tribromoethanol (10 ..M—-3 mM), isopentanol (1 uM-—
30 mM) and 5-chloropentanol (1 wM-10 mM) increased
the magnitude of depolarisation of the vagus nerve induced
by 5-HT (0.3 or 1.0 M) in a concentration-dependent
manner (pECs, = 3.09 + 0.03, 2.03 + 0.07, and 2.70 +
0.21, respectively, n=3; Fig. 6). In contrast, ethanol
(1-200 mM) failed to enhance 5-HT (1 wM)-induced
depolarising responses (Figs. 6 and 7). Furthermore, ethanol
(100 mM) failed to modify the 5-HT (1 wM)-induced
depolarisation in the presence of TCE (5 mM; Fig. 7).

3.6. Ability of isopentanol to modify the TCE-induced
allosteric modulation of the 5-HT, receptor-mediated de-
polarisation of the rat isolated vagus nerve

Isopentanol (20 mM) potentiated 5-HT (1 wM)-induced
depolarisation of the vagus nerve (Fig. 8). In the presence
of isopentanol (20 mM), TCE (0.1-30 mM) still potenti-
ated 5-HT (1 pwM)-induced depolarisation although the
maximal potentiations induced by TCE in the absence and
presence of isopentanol (20 mM) were similar (Fig. 8).

4, Discussion

The 5-HT-evoked depolarisation of the rat isolated va-
gus nerve is mainly mediated via 5-HT; receptors (e.g.,
Ireland and Tyers, 1987), adthough a small component of
the response is mediated by the 5-HT, receptor (Rhodes et
al., 1992; Bley et al., 1994). Consequently, in the present
study, experiments were performed in the presence of the
high-affinity and selective 5-HT, receptor antagonist,
GR113808A (Gale et a., 1994) to pharmacologicaly iso-
late the 5-HT, receptor-mediated depolarisation.
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At millimolar concentrations, TCE potentiated 5-HT,
receptor agonist-induced depolarisation of the rat isolated
vagus nerve. The magnitude of TCE-induced potentiation
decreased with increasing 5-HT concentrations, suggesting
that the mechanism of enhancement appears to involve an
increase in agonist potency, consistent to that found in
other preparations (for review see Parker et al., 1996).
However, with the present preparation, an increase in
efficacy of the endogenous agonist 5-HT, in addition to
that of partia agonists (PBG, quipazine), was also appar-
ent. While this phenomenon has been reported previously
for partial agonists, it would appear less marked for the
full endogenous agonist, 5-HT (for review see Parker et
al., 1996). This difference with respect to the increase in
efficacy of 5-HT induced by TCE may be a consequence
of the different preparations rather than differences be-
tween the molecular actions of TCE at the 5-HT; receptors
expressed in different preparations.

While the results of the present study largely correlate
with results from electrophysiological studies performed
on isolated rat and rabbit nodose ganglion neurones
(Lovinger and Zhou, 1993; Gill et al., 1994) and heterolo-
gously expressed 5-HT, receptors (Lovinger and Zhou,
1994; Gill et al., 1994; Downie et a., 1995), there are
some differences relating to desensitisation. For instance,
Lovinger and Zhou (1993) proposed that the sensitivity to
TCE was decreased for desensitised receptors since in their
studies, agonist pretreatment reduced the ability of TCE to
potentiate 5-HT, receptor-mediated current. In apparent
contrast, in the present study TCE could till facilitate a
response by 5-HT after the 5-HT, receptors on the isolated
vagus nerve had been desensitised with the continuous
perfusion (90 min) of a saturating concentration (eliminat-
ing any mechanism involving an increase in agonist po-
tency) of 5-HT. Therefore, in the present study, TCE
appeared to reverse agonist-induced desensitisation of the
5-HT; receptor. The collective results of the present study
would suggest that TCE enhances 5-HT, receptor function
by at least two mechanisms: (i) an increase in agonist
potency and (ii) a reversal of agonist-induced desensitisa-
tion. This latter action may account for the apparent in-
crease in agonist efficacy due to the likely presence of
desensitised 5-HT receptors, particularly at relatively high
agonist concentrations. Consistent with these findings, it is
of interest that a recent report suggested that alcohols
potentiate 5-HT, receptor-mediated responses by stabilis-
ing the open state of the receptor complex by decreasing
the rate of channel deactivation and desensitisation (and
also by increasing the rate of channel activation; Zhou et
al., 1998).

While TCE potentiated depolarisation of the isolated
vagus nerve induced by 5-HT, PBG and the relatively low
intrinsic activity partial agonist quipazine, (S)-zacopride
failed to induce a response either in the absence or pres-
ence of TCE. The rationale for testing (S)-zacopride in this
preparation follows the speculation that (S)-zacopride in-

duces emesis due to activation of 5-HT, receptors (King,
1990; King and Landauer, 1990). However, an additional
report indicates that this action of (S)-zacopride is due to
agonistic action at the 5-HT, receptor (Bhandari and An-
drews, 1991). Since we have found no evidence that
(S)-zacopride behaves as a 5-HT, receptor agonist, even in
the presence of an alosteric modulator, such as TCE, we
concur with the belief that (S)-zacopride does not evoke
the emetic response by activation of 5-HT; receptors.

In addition to TCE, a number of other alcohols were
tested for their ability to potentiate 5-HT-induced depolari-
sation of the rat isolated vagus nerve. Tribromoethanol
potentiated the 5-HT; receptor-mediated response with
dlightly higher potency than TCE, athough tribro-
moethanol displayed an apparently lower level of efficacy.
Isopentanol and 5-chloropentanol also potentiated the 5-
HT, receptor-mediated response athough more weakly
than TCE. In addition, 5-chloropentanol displayed an ap-
parently lower level of efficacy, when compared with
TCE.

While ethanol has been reported to enhance 5-HT,
receptor function in various preparations expressing both
native and recombinant 5-HT, receptors (Lovinger, 1991;
Lovinger and White, 1991; Lovinger and Peoples, 1993;
Lovinger and Zhou, 1994; Machu and Harris, 1994,
Downie et al., 1995), the effects of ethanol reported in
many of these studies were inconsistent with potentiation
being evident in only 60—80% of recordings. To add to the
inconsistency of the findings, the present study failed to
detect potentiation by ethanol of 5-HT-induced depolarisa-
tions of the rat isolated vagus nerve. The detected variabil-
ity of the effects of ethanol on 5-HT, receptor function is
difficult to explain and is unlikely to arise from different
5-HT, receptor subunit compositions expressed by the
different preparations (see Parker et al., 1996) as has been
proposed for the differential ability of ethanol to modulate
GABA , receptor function (Wafford et al., 1990).

In addition to the failure of ethanol to modulate 5-HT-
induced depolarisation, a relatively high concentration of
ethanol (100 mM) also failed to modify the potentiation of
the 5-HT-induced depolarisation induced by a just-maxi-
mal concentration of TCE. This suggests that ethanol does
not ‘antagonise’ the TCE recognition site on the 5-HT,
receptor complex.

In further alcohol combination studies, a maximally
effective concentration of isopentanol did not prevent TCE
from further potentiating the 5-HT-induced depolarisation
although the combined effects of the two alcohols was not
additive, suggesting that their actions were mediated
through the same recognition site. The lower level of
apparent efficacy displayed by isopentanol to potentiate
the 5-HT, receptor may indicate that this acohol is a
‘partial agonist’ for the allosteric site. However, since the
effective concentrations of TCE to enhance the 5-HT-in-
duced response either in the absence or presence of isopen-
tanol were similar, this suggests that isopentanol does not
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behave as a ‘partial agonist’ for the TCE/isopentanol
recognition site. Thus, the isopentanol-induced potentiation
may not have been as large as that induced by TCE
because higher concentrations of isopentanol were required
which may have caused a greater inhibitory action as is
evident with high concentrations of all the alcohals, i.e.,
the potentiation induced by isopentanol never reached a
maximal effect due to the secondary inhibitory action of
the acohol at higher concentrations. Indeed, this may be
the case for al the acohols investigated to date. In a
comparable study, the same concentration of isopentanol
as used in the present study (20 mM) appeared to ‘ antago-
nise' the action of TCE to potentiate the 5-HT; receptor-
mediated response in NCB-20 cells (Zhou and Lovinger,
1996), although in this latter study, this was not apparent
at lower concentrations of isopentanol (Zhou and Lovinger,
1996).

In conclusion, the present studies have demonstrated
that the 5-HT, receptor expressed by rat vagus nerve is
susceptible to positive allosteric modulation by a number
of dacohols including the general anaesthetic agent
trichloroethanol. Similar interactions may contribute to the
nausea and vomiting experienced by some patients recov-
ering from general anaesthesia.
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