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information. Further studies are now required to determine the
DH cell type expressing this Cx45 protein.
Chang et al., 1999, |. Neurosci. 19(24):10813-10828.

Evans & Martin, 2002, Mol. Memb. Biol. 19:121-136.
Maxeiner et al., 2003, Neuroscience 119(3):689-700.
Willecke et al., 2002, Biol. Chem. 383(5):725-737.

This work was supported by The Wellcome Trust.

Authors have confirmed where relevant, that experiments on
animals and man were conducted in accordance with national
and/or local ethical requirements.

PC106

Human cone photopigment regeneration assessed using the
electroretinogram: slower recoveryfollowingintense bleaches

0.A. Mahroo! and T.D. Lamb?

Tphysiology, Development & Neuroscience, University of Cambridge,
Cambridge, UK and 4John Curtin School of Medical Research and
ARC Centre of Excellence in Vision Science, Australian National
University, Canberra, ACT, Australia

Photopigment regeneration after bleaching can reveal much
about retinal function in health and disease. Recently a “rate-
limited” model has been proposed, whereby 11-cis retinal dif-
fuses into photoreceptor outer segments through a resistive
barrier from a constant pool in the pigment epithelium, result-
ing in regeneration proceeding linearly with time rather than
asan exponential (Lamb & Pugh, 2004; Mahroo & Lamb, 2004).
We tested this hypothesis for cone pigment regeneration fol-
lowing very intense bleaches, posing two questions. Does
regeneration follow a linear rate afterintense bleaches? If so, is
the rate the same as for smaller bleaches, as the model predicts?
We used a conductive fibre electrode to record electroretino-
gram photopic a-wave responses to red flashes (0.4 photopic
cd m2s) following one-minute bleaching exposures (11 000 -
130 000 photopic cd m2) in two normal subjects with dilated
pupils. A blue background (40 scotopic cd m2), present
throughout, eliminated rod signals. Post-bleach response ampli-
tudes were used to estimate pigment regeneration using a
transformation published previously (Mahroo & Lamb 2004).
Recoveries proceeded according to alinear rate: first order expo-
nentials gave strikingly poorer fits than the “rate-limited” model
(see Fig. 1). However, the rate was around 30% slower than that
obtained previously from the same subjects following less
intense bleaches (Mahroo & Lamb, 2004), suggesting that the
model needs modification.

Cone pigment appears to regenerate more slowly following
very intense bleaches. This may indicate a reductionin the 11-
cis retinal pool available, shedding new light on retinal mech-
anisms after exposure to intense illumination.

Figure 1. Cone pigment recovery following intense bleach

Fifteen dim red flashes (0.40 cd mZ s at 0.5 s intervals) were
presented every 10 s after 1 min exposure to yellow light of
40,000 photopic cd m2. Response amplitudes, measured 14-
15 ms after each flash, were used to estimate pigment level
(Mahroo & Lamb, 2004, Eqn (9) and (10)). Points plot mean +
S.E.M, over 20 s windows, with results from six exposures, so
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each point averages c.180 flash presentations. Panels fit recov-
eryfora 100% bleach with different models: points differ slightly
between panels as fits give different estimated dark-adapted
amplitudes, affecting normalization.

A, Curve shows best-fitting form of recovery as a single expo-
nential, with time constant of 2.2 min.

B, Solid curve: best-fitting recovery according to rate-limited
model, giving parameters K, = 0.2 and rate v = 0.33 min".
Dashed curve: expected recovery if vis 0.5 min-!, which fitted
recoveries in this subject from less intense exposures (Mahroo
& Lamb, 2004).
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Figure 1
Lamb & Pugh (2004). Progress in Retinal and Eye Research 23, 307-80.
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Levetiracetam inhibits calcium signalling in cultured dorsal
root ganglia neurons from neonatal rats

M. Ozcan', E. AlcinZ, S. Kutlu? and A. Ayar?
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Although the novel antiepileptic drug levetiracetam (LEV) have
been shown to be effective in the treatment of pain, the mech-
anisms mediating its antinociceptive actions are still not well
understood. The aim of this study was to investigate the effects
of LEV on Ca2+ transients, evoked by high-K+ (30 mM) in cul-
tured rat dorsal root ganglion (DRG) neurons. DRG neuronal
cultures were loaded with 5 pmol Fura-2 AM and Ca2+
responses to stimulation with high-K+ were assessed by using
the fluorescent ratiometry. Fura-2 loaded DRG cultures were
excited at 340 and 380 nm, and emission was recorded at 510
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nm by using imaging system consisting of CCD camera cou-
pled to aninverted microscope with a40x (1.30 NA S Fluor, Oil)
objective. High-K+ responses were determined by the change
in 340/380 ratio (basal-peak) and the area under the fluores-
cence ratio-time curve (AUC) was also calculated for individual
DRG neurons in selected microscopic fields. All data were ana-
lyzed by using an unpaired t test, with a 2-tailed P level of <.05
defining statistical significance. LEV dose-dependently reduced
the [Ca2+]iincrease, elicited by 30 mM KCl, in a reversible man-
ner. The mean 340/380 nm ratio was 1.18+0.06 (baseline,
n=17), 1.15£0.06 (30 uM LEV, P>0.05, n=17) and 1.17£0.05
(recovery, n=17); 1.28+0.04 (baseline, n=17), 1.14+0.03 (100
uM LEV, P>0.05, n=17) and 1. 28+0.03 (recovery, n=17);
1.210.03 (baseline, n=18), 1.08+0.02 (300 uM LEV, P>0.05,
n=18), and 1.21£0.02 (recovery, n=18), respectively. The AUC
changes were consistent with the mean ratio results; the effects
of 100 and 300 uM LEV being significant. Our results indicate
that LEV significantly suppressed depolarisation-induced intra-
cellular calcium changes in a dose-dependent fashion in dor-
sal root ganglion neurons. The inhibition of calcium signals in
these sensory neurons by levetiracetam might contribute to
the antinociceptive effects of the drug.

Keywords: Levetiracetam; dorsal root ganglia, fluorescence cal-
cium imaging, pain, sensory neurons

The authors wish to thank to UCB Pharma for generously pro-
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Effects of essential hypertension on short latency human
somatosensory evoked potentials

L. Edwards’, C.Ring', D. Mclntyre!, U. Martin? and |.B. Winer3
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Reduced sensitivity to peripheral nerve stimulation in hyper-
tension may be explained by subclinical axonal neuropathy of
sensory afferents (Edwards et al. 2008). The current study aimed
to further explore this phenomenon by investigating whether
the ascending somatosensory pathway is affected by hyper-
tension. Following ethical approval and in accordance with the
Declaration of Helsinki, we examined the peripheral median
nerve N9, spinal N13 and cortical N20 short latency somatosen-
sory evoked potentials (sSEPs) in 14 patients with unmedicated
essential hypertension (9 men, 40 + 6 years; mean + sd) and
22 normotensive volunteers (10 men, 37 + 6 years). The sSEPs
were elicited by 100 us electrocutaneous stimulation of the
median nerve at the wrist for 2000 trials (Mauguiere et al. 1999).
A series of 2 Group (hypertensive, normotensive) ANCOVAs
were performed on sSEP amplitudes and latencies, with age
and arm length as covariates. N9 amplitudes were significantly
reduced (P<.01) in hypertensives (3.60+1.26 uV) compared to
normotensives (5.71 £ 2.24 uV). In contrast, N20 amplitudes

were not different between hypertensives (4.38+2.35 uV) and
normotensives (3.87 +2.20 uV). Furthermore, none of the sSEP
latencies differed between groups: N9 (hypertensives: 10.21 +
0.78 ms, normotensives: 10.36+0.76 ms), N13 (hypertensives:
13.33 £ 0.99 ms, normotensives: 13.57 + 0.98 ms) and N20
(hypertensives: 19.23 £ 1.26 ms, normotensives: 19.35+0.95
ms). In addition, a 2 Group (hypertensive, normotensive)
ANCOVA, with age as a covariate, performed on the sensory
median nerve conduction velocity, revealed no differences
between hypertensives (61.46 +3.77 m/s) and normotensives
(61.27 £3.63 m/s). Two hierarchical regression analyses were
conducted to determine the association between N9 ampli-
tude and 24-hour ambulatory systolic and diastolic blood pres-
sures while accounting for confounding by age and stimula-
tion-to-recording distance. N9 amplitudes were inversely
associated with systolic (P<.01) and diastolic (P<.05) blood pres-
sure. As the amplitude of a sensory action potential reflects the
number of large diameter myelinated fibres synchronously
depolarised in the vicinity of the active recording electrode
(Buchthal & Rosenfalck, 1966), areduction may indicate axonal
loss (Gilliatt, 1978). As N9 amplitudes, generated by peripheral
sensory nerve fibres at the brachial plexus, were 37% smaller
in hypertensives than normotensives these data suggest that
hypertension affects the peripheral nervous system by reduc-
ing the number of active sensory nerve fibres without affect-
ing myelination. However, hypertension does not seem to affect
the afferent somatosensory pathway within the central nerv-
ous system. In sum, hypertension may represent a risk factor
for peripheral neuropathy of the sensory nerves.

Buchthal F & Rosenfalck A. (1966). Brain Res 3, 1-122.

Edwards L et al. (2008). Psychophysiology 45, 141-147.
Gilliatt RW. (1978). Muscle Nerve 1, 352-359.

Mauguiere F et al. (1999). In: Deuschl G, Eisen A, editors. Recommen-
dations for the Practice of Clinical Neurophysiology: Guidelines of the
International Federation of Clinical Physiology. Elsevier Science B.V.
p. 79-90.
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Role of Transient Receptor Potential Vanilloid 1 receptorsin
C- vs Ad-fibre-evoked spinal nociception in naive rats and in
a model of post-operative pain

S. Koutsikou', E. Davies', A. Timperley', K. Patel', R. Apps’,
). Palecek? and B. Lumb!

Tphysiology and Pharmacology, University of Bristol, Bristol, UK
and 2Functional Morphology, Academy of Sciences of the Czech
Republic, Prague, Czech Republic

Transient Receptor Potential Vanilloid 1 (TRPV1) is a cation chan-
nel gated by noxious heat, H* ions and capsaicin. TRPV1 is sen-
sitised and upregulated in inflammation, and contributes to
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the development and maintenance of chronic pain. TRPV1
receptors are synthesised in the cell bodies of C-fibre primary
afferents, and transported to both spinal and peripheral ter-
minals. Much is known of their role in the periphery but less of
their role at central terminals. The aim of this in vivo study was
toinvestigate the effects of spinal TRPV1 receptor antagonism
on the processing of G- vs Ad-fibre-evoked spinal nociception;
and to subsequently investigate the contribution of spinal
TRPV1 receptors to central sensitisation in a rat model of post-
operative pain.

All experiments were carried out on male Wistar rats. Anaes-
thesia was induced by inhalation of halothane (2-3% in O,)
and maintained using constant intravenous alfaxalone (16-
30mg.kg'hr'?). A heating lamp was evenly placed on the
dorsal aspect of the hindpaw. Slow (1.7-2.5°Cs™") and fast
(6.5-7.5°Cs") surface heating rates were used to preferen-
tially activate G- and Ad-nociceptors respectively (McMul-
lan et al., 2004). Withdrawal thresholds to noxious heating
were recorded as EMG activity from the biceps femoris
before and after intrathecal administration of the TRPV1
antagonist SB-366791 (Gunthorpe et al., 2004; 10ul, 100uM;
n=3) or vehicle solution (n=1). For the post-operative pain
model, rats were anaesthetised by inhalation of isoflurane
(2-3% in O,) and a Tcm longitudinal incision was made
through skin, fascia and muscle of the plantar hindpaw
(Brennan et al., 1996). 24 hours post-surgery animals (n=3)
were tested for the effects of spinal TRPV1 antagonism as
described above.

In naive rats, SB-366791 administration significantly
increased (P<0.05; Kruskal-Wallis test) withdrawal thresh-
olds to slow but not fast rates of heating. In the model of
post-operative pain SB-366791 increased withdrawal
thresholds to both slow and fast rates. Comparison of the
change in EMG threshold from pre-drug baseline between
naive and surgical model rats reveals a greater effect of the
antagonist after surgical incision for both G- and A3-fibre
activation.

These results provide novel evidence that TRPV1 receptors in
the spinal cord play a role in the central processing of G- but
not Ad-fibre nociceptive inputs in naive rats. In the post-oper-
ative model, the augmented effect of SB-366791 on C- and AS-
nociceptive processing suggests that post-incision, there is a
sensitisation or upregulation of spinal TRPV1 receptors in both
C- and Ad-fibres. This provides evidence that spinal TRPV1
receptors play arole in central sensitisation in a model of post-
operative pain and, as such, may prove a novel target for anal-
gesic drugs.

Brennan T| et al. (1996). Pain 64, 493-501.
Gunthorpe M| et al. (2004). Neuropharmacology 46, 133-149.
McMullan S et al. (2004). | Neurosci Methods 138, 133-139.
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Descending control produced by cyclooxygenase-1
inhibition in the periaqueductal grey targets dorsal horn
neurones with strong C-fibre inputs

J.L. Leith?, |.C. Martindale?, L.F. Donaldson' and B.M. Lumb!

TDepartment of Physiology & Pharmacology, University of Bristol,
Bristol, UK and 2GlaxoSmithKline, Harlow, UK

Descending control of spinal nociception that originates from
the midbrain periaqueductal grey (PAG) is animportant deter-
minant of the pain experience. We have recently shown that
cyclooxygenase-1 (COX-1) regulates activity at the level of the
PAG and that COX-1 inhibition exerts a preferential effect on
C-versus A-nociceptor-evoked withdrawal reflexes (Leith et al,
2007). The current study investigated whether this differential
control of G- versus A-nociceptor-evoked activity may be medi-
ated in the spinal dorsal horn.

Extracellular recordings were made from wide dynamic range
deep dorsal horn neurones (n=18) with receptive fields on the
hindpaw dorsum in alphadolone/alphaxalone-anaesthetised
(T720mg.kg'.hr 1, i.v.) male Wistar rats (280-300g; n=18). At
8 minute intervals, either fast (7.5°C.s"', 30-57°C) or slow
(2.5°C.s’1,30-55°C) rates of heating were applied to the recep-
tive field to preferentially activate Ad- or C-heat nociceptors
respectively (Yeomans et al, 1996a; 1996b; McMullan et al,
2004). Neuronal responses were recorded for 30min before and
65min after administration of the COX-1 inhibitor SC560 (50nM;
300nl volume; n=14) or vehicle (phosphate-buffered saline;
n=4)into the ventrolateral-PAG. Afferent input to each cell was
characterised by percutaneous electrical stimulation of the
receptive field at suprathreshold (1.5 and 3.0 times threshold)
intensity for C-fibre activation and the degree of C-fibre input
was quantified.

SC560 significantly increased the firing threshold of neurones
to both fast and slow heat ramps (to a peak of 127+3% and
145+11% of control threshold respectively, mean+S.E.M.,
ANOVA, both p<0.01, n=8-9; overall effect on firing threshold
(measured as area under the curve (AUC) over the timecourse
0-65min) 186+25min.°C and 211+36min.°C respectively,
mean=S.E.M., ANOVA, both p<0.01) compared to vehicle. Peak
changeinfiring threshold post-SC560 and overall effect on fir-
ing threshold were not significantly different between fast and
slow heat ramps (p=0.0911 and p=0.5791 respectively, t-test,
n=8-9). A significant positive correlation was found between
the change in firing threshold (both peak threshold and over-
all effect on firing threshold) produced by SC560 and the degree
of Cfibre afferentinput to the neurones (r=0.5795, p<0.05 and
r=0.6625, p<0.01 respectively, Spearman’s rank correlation).

The data show that COX-1 inhibition in the ventrolateral-PAG
inhibits the responses of wide dynamic range dorsal horn neu-
rones to A- and C-heat nociceptor stimulation and suggests
that the degree of descending control from the PAG on indi-
vidual neurones may be dependent on the extent of their G-
fibre innervation.

Leith JL, Wilson AW, Donaldson LF & Lumb BM (2007) Cyclooxygenase-
1-derived prostaglandinsin the periaqueductal gray differentially con-
trol G- versus A-fiber-evoked spinal nociception. Journal of Neuroscience
27:11296-11305.
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Yeomans DC & Proudfit HK (1996a) Nociceptive responses to high and
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The use of viral vectors to examine projections from the
periaqueductal grey to pontine noradrenergic neurones
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TPhysPharm, Bristol University, Bristol, UK and 2Eli Lilly, Surrey, UK

The periaqueductal grey (PAG) is a key midbrain site involved
in the modulation of nociception at the level of the spinal cord.
However, projections from the PAG to the spinal cord are sparse
and it is believed to control nociception, in part, by activating
pontospinal noradrenergic (NA) neurones. To further under-
stand the descending pathways from the PAG we have
employed viral vectors to investigate the connections between
the dorsolateral/lateral (DL/L-) PAG, and pontine NA neurones.
In anaesthetised (Ketamine 60mg.kg-1/meditomidine
25ug.kg-1i.p) male Wistar rats (n=5) injections of the adeno-
associated viral vector AAV-CMV-eGFP (400nl) were made into
the dorsolateral/lateral (DL/L) column of the PAG at sites at
which prior injection of an excitatory amino acid (DL-homo-
cysteic acid; 50Mm; 80nl) evoked ‘pressor’ responses. Animals
were recovered for 8 days to allow time for anterograde trans-
port of the viral vector to the pons. They were then terminally
anaesthetised (sodium pentobarbital 70mg.kg-11i.p.) and per-
fusion-fixed with 4% formalin. Brains were removed, post-fixed,
and 40um sections cut through the midbrain and pons. Sec-
tions were processed immunocytochemically to visualise ter-
minals containing Green Fluorescent Protein (GFP) and toiden-
tify dopamine B-hydroxylase expressing NA neurones. Injection
sites, terminal labelling and localisation of NA neurones were
determined using conventional and confocal imaging.

AAV-CMV-eGFP produced strong GFP labelling of PAG neurones
(>92% NeuN +ve) and transfection extended within the PAG
column in the rostrocaudal axis. GFP positive axons and ter-
minals were seen in the pons with a predominantly ipsilateral
distribution. Following injection into the DL/L-PAG the great-
est number of terminals were seen in the pontine reticular area.
Within the NA cell groups the strongest terminal labelling was
seen in the rostral locus coeruleus (LC). There were also mod-
erate projections to caudal LC and A7 regions with a low num-
ber of projections also noted in the A5 territory. Using both

confocal microscopy and 3D imaging software (Velocity), many
GFP labelled terminalsin the LC and A7 territories were seen to
closely appose both the somata and dendrites of NA neurones.
In conclusion, using an adeno-associated viral vector, which has
the advantage of being transported in the anterograde direc-
tion alone, we have been able to examine the connections of a
functionally identified column of the PAG to regions of immuno-
cytochemically identified NA neurones in the pons. The data
support the view that neurones in the DL/L-PAG may exert their
effects at the level of the spinal cord after engaging pontine NA
centres, including LC.

Supported by a BBSRC case studentship with Eli Lilly.
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andjfor local ethical requirements.
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Medial prefrontal cortex influences the control of normal
and abnormal urinary bladder function in rats
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Sandwich, UK

Brain imaging studies have implicated the medial prefrontal
cortex (mPFC) in the control of micturition and urinary conti-
nence in both humans and animals, although the exact role is
still not fully understood. The present electrophysiological
experiments investigated the contribution of the mPFC in the
mediation of normal and abnormal bladder contractionsin the
anaesthetised rat.

Female Sprague Dawley rats (250-300g; n=6) were anaes-
thetised with isoflurane (50%:50% N,0:0, mixture) and main-
tained with urethane (1.2 g kg, i.v.). The bladder was infused
(0.1 ml min-') continuously with saline or citricacid (10 mg mI-
T: pH 4) to evoke normal or abnormal bladder contractions
respectively. Simultaneous recording of multiple single-unit
and local field potential (LFP) activity using microelectrode
arrays placed in the anterior cingulate gyrus of the mPFC meas-
ured bladder contraction-evoked neuronal activity. Single-unit
and LFP activity, pre-voiding was compared with during/post-
voiding-evoked activity using one-way ANOVA; p<0.05 was
considered to be significant.

Single-units (n = 13/28 neurones) correlating to voiding were
identified in the anterior cingulate gyrus. Activity in these
responsive units was suppressed (>30%) shortly after saline-
infusion-evoked bladder contractions. This was paralleled by
an increase in LFP signal amplitude (~ 2 fold increase in the
LFP signal amplitude; basal mean peak-to-peak amplitude =0.7
mV). LFP frequency power was significantly (p<0.001) increased
in the delta (1-4 Hz) band, and decreased (p<0.001) in the theta
(4-8 Hz) band during/post-voiding compared to pre-voiding.
Continuous infusion of citric acid produced abnormal bladder
contractions and abolished bladder-evoked single-unit activ-
ity in 40% of previously responsive neurones. In contrast to
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ER-B but does not appear to involve direct activation on smooth
muscle of CaZ*-desensitisating pathways. It remains to be seen
if similar actions are evident in other human arterial vascular
beds but nonetheless places oestradiol as a potential endocrine

regulator of human placental vascular tone.
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Figure 1: Dose-response curves to 17-B oestradiol, PPT and DPN with
matched time controls. Significant relaxation (*) was achieved when
exposed to 17-B oestradiol or DPN.
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andjor local ethical requirements.
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Mathematical modelling of electrical action potentialsin a
uterine smooth muscle cell
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Uterine smooth muscle cells (USMCs) undergoionic channel remod-
elling during gestation to facilitate spontaneous action potential
(AP)-driven contractions during labour. Electrical activity of USMCs
is related to the intracellular Ca2* dynamics whichin turn controls
their contraction. Simple models of [Ca?*], dynamics and mechan-
ics of USMCs are available but arigorous model for the membrane
excitationislacking. The aim of this study was to constructamath-
ematical description of an USMC at the late pregnant stage with
biophysically detailed membrane electrophysiology.

Mathematical models for thirteenionic currents were developed
based on voltage-clamp experimental data of late pregnant rat
and humantissuesinthe literature. Severalinward currents were
considered: L-type Ca2* current, attributed to be the majorinward
current, fast Na* current, T-type CaZ* current and an hyperpolar-
isation-activated current. The outward currents include: fast A-
type transientK* current, two voltage-gated K* currents (l,.; and
l2)s Ca?*-activated K* current and a sustained background cur-
rent. Ca2*-activated CI current and anon-specific cation current,
each have reversal potentials within the reported AP amplitude
range, arealsoincluded. All currents are modelled as ohmic resis-
tors and their conductance kinetics described by Hodgkin-Hux-
ley-type first order ordinary differential equations. Currents of a
Na*-Ca?*exchangerandaNa*-K* pumparealsoincludedtoallow
incorporation of [Ca?*], dynamics (via the membrane channels,
the Na*-Ca2* exchangerand the plasma membrane Ca2*-ATPase)
modified from asimple uterine excitation-contraction model[1].
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The model was initially validated by the ability to produce burst-
ing APs by an external stimulus. In Figure 1(a), repetitive APs
were evoked by a current clamp consistent with experimental
recordings from myometrium of pregnant rats [2]. Further
model parameterisation was evidenced by the ability to closely
simulate the effects of oestradiol, which modulates the ampli-
tude and activation properties of individual Ca2* and K* cur-
rents, to alter AP configuration to a tonic-like plateau [2-4]. In
conclusion, a novel mathematical model of the electrical action
potential of USMCs has been developed. This provides a pow-
erful tool to investigate the ionic mechanisms underlying the
physiological genesis of electrical excitation governing labour-
ing contractions.
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Figure 1. Simulated membrane action potential (V) of a USMC of pregnant
ratin the absence (a) or presence (b) of oestradiol [2]. Current clamp applied
attime=1-3s.

[1] Bursztyn Let al. (2007). Am | Physiol Cell Physiol 292, C1816-C1829.
[2] Inoue Y et al. (1999). Can | Physiol Pharmacol 77, 447-453.

[3] Okabe K et al. (1999). Eur | Pharmacol 376, 101-108.

[4] Yamaoto T (1995). Am | Physiol 268, C64-9.
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Free radicals on dopaminergic neurons in medial preoptic
area and sexual behavior of streptozotocin-induced diabetic
male rat
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Systemic leptin administration increases the electrical
activity of supraoptic oxytocin neurones in urethane-
anaesthetized female rats

S. Arunachalam, J.A. Russell and G. Leng

Centre for Integrative Physiology, University of Edinburgh,
Edinburgh, UK

Leptin, an anorexigenic hormone synthesized in the adipose
tissue, acts centrally to control food intake and body weight.
Oxytocin acts as an anorectic peptide centrally and is involved
in the regulation of electrolyte balance peripherally. Most
supraoptic nucleus (SON) neurones are strongly immunore-
active for leptin receptor (1). Leptin interacts with acute sati-
ety signals such as cholecystokinin (CCK) to regulate appetite
(2). Here we investigated whether leptin can excite oxytocin
neurones, and whether there are interactions between leptin
and CCK, since systemic CCK excites oxytocin neurones. Lep-
tin potentiates the anorectic and Fos expression responses to
CCK(3,4). Hence, we hypothesized that leptin also potentiates
the CCK-induced excitatory electrophysiological responses of
SON oxytocin neurones. The electrical activity of single iden-
tified oxytocin neurones in the SON was recorded extracellu-
larly through a glass 0.9% NaCl-filled microelectrode, via a ven-
tral surgical approach in urethane-anaesthetised (1.25g/kg,
i.p.) unfasted virgin female rats (n=19). SON oxytocin neurones
(n=19) were identified antidromically, by stimulating the neu-
rohypophysial stalk, and by their excitatory response to CCK
(20 ng/kg; i.v). The effect of systemic leptin (100ug; i.v) was
predominantly excitatory. The firing rate (3.40+0.37 spikes]s,
group mean +s.e.m.) was increased by 0.31+0.09 spikes/s two
minutes after leptin injection (100ug; i.v). The rate returned to
basal within 10min. The mean change in firing rate during the
10min after leptin injection was significantly greater (P=0.013,
t-test) than in the 10 min before leptin injection. In the next
experiment, aninitial CCK response was recorded and then lep-
tin (100ug; i.v) was injected followed by CCK after 20min.
Hence, CCK responses were analysed with and without leptin
treatment in the same neurones (n=8). The first injection of
CCKincreased the firing rate from 2.64 + 0.59 spikes/s by 0.24
+0.07 spikes/s in the following 10 min, and after leptin a repeat
injection of CCK raised the firing rate from 2.61+ 0.58 spikes/s
by 0.4+ 0.1 spikes/s; a significant enhancement (P<0.05, one-
tailed paired t-test). Hence, in contrast with a report of
inhibitory leptin actions on SON neurones in vitro (5), in vivo
leptin excited oxytocin neurones. This could result from leptin
actions on inputs to oxytocin neurones. Excitation of oxytocin
neurones by CCK was slightly enhanced by prior leptin injec-
tion. Oxytocin may be involved in central appetite requlation
by CCK and leptin.

Hakansson ML et al. (1998). | Neurosci 18, 559-572.

Emond M et al. (1999) Am | Physiol 276, R1545-1549.

Barrachina MD et al. (1997). Proc Natl Acad Sci USA 94, 10455-10460.
Wang L et al. (1998). Brain Res 791,157-166.

Honda K et al. (2002). Brain Res Bull 57, 721-725.
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Regulation of fat metabolism by central nervous system
during physical exercise

K. Inoue, T. Miyaki, T. Fujikawa, S. Matsumura and T. Fushiki
Grad. Sch. of Agric., Kyoto University, Kyoto, Kyoto, Japan

To acquire smooth performance in endurance exercise, the
function of whole body organs, such as skeletal muscle, liver,
adipose tissue, etc. should be fully coordinated. These inte-
grated coordination seem to be achieved by the function of
central nervous system. The hypothalamus is known to play an
importantrolein whole body energy metabolism, however, its
involvement to physical exercise was not fully understood. In
this study, its contribution to fat metabolism during endurance
exercise was investigated.

Experiments

Under the isoflurane anesthesia, cannulae for microinjection
ora guide cannula for microdialysis was implanted into the ven-
tromedial hypothalamus (VMH) of a rat. After at least 7 days
of recovery period, rats were subjected to treadmill running at
exercise intensity corresponding to 55% of maximum oxygen
consumption (15 m/min, 10° incline). During treadmill run-
ning, the changes in respiratory exchange ratio (RER) and oxy-
gen consumption (respiratory gas analysis) and the extracel-
lular concentration of noradrenaline in VMH (microdialysis
analysis) was determined. 10 ~ 15 min before onset of running,
lidocaine (10 ugin 0.5 pl), phentolamine (4.2 ugin 1.0 pl), tim-
olol (4.2 ugin 1.0 pl) and propranolol (8.0 pug in 1.0 ul) was
injected bilaterally into VMH. 6-hydroxydopamine treatment
and microdialysis analysis were done according to Fujikawa et
al (2007). Respiratory gas analysis was executed according to
Ishikawa et al. (2006).

Results and discussion

Bilateral microinjection of lidocaine into VMH caused sup-
pression of the decrease in the RER during treadmill running
when compared to those administered artificial cerebrospinal
fluid (aCSF). This means that the attenuation of VMH function
inhibits enhancement of fatty acid oxidation during exercise.
The increase in the extracellular concentration of noradrena-
line in VMH was observed during running by microdialysis analy-
sis. This demonstrates the activation of noradrenergic neurons
projecting to VMH during exercise. The destruction of nora-
drenergic neurons in VMH by prior administration of 6-OHDA
showed similar suppression of fatty acid oxidation as the lido-
caine treatment during running. This suggests the involvement
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of noradrenergic neurons which are projecting to VMH and acti-
vated during running play an important role in enhancement
of fatty acid oxidation during exercise. Furthermore, among
microinjection of adrenoceptor antagonists into VMH, only
beta-blockers (timolol and propranolol) caused suppression of
fatty acid oxidation during running. These treatments had no
effect on RER and oxygen consumption in sedentary state.
These results indicate the importance of noradrenergic neu-
rons projecting to and the pivotal role of beta-adrenoceptor
in VMH on the regulation of energy metabolism during
endurance exercise.

Fujikawa T et al. (2007). Brain Res 1173, 92-101.

Ishikawa T et al. (2006). Am | Physiol Endocrinol Metab 291, E1151-9.
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animals and man were conducted in accordance with national
and/or local ethical requirements.
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Glucocorticoid sensitivity in patients with metabolic
syndrome

D. Elias, E. Couri, M.C. Foss, A.C. Moreira and M. Castro

Department of Internal Medicine, School of Medicine of Ribeirao
Preto, University of Sao Paulo, Ribeirao Preto, Sao Paulo, Brazil

The metabolic syndrome, a worldwide health problem, repre-
sents a cluster of metabolic abnormalities that are well estab-
lished risk factors of cardiovascular disease. There is increasing
evidence that physiological variations in glucocorticoid (GC)
action could contribute to the development of these risk fac-
tors. Disturbances of the hypothalamic-pituitary-adrenal (HPA)
axis might underlie the metabolic syndrome and its associa-
tion with obesity and insulin resistance. In the present study
we evaluated the sensibility to GC, in a series of patients with
metabolic syndrome, compared to healthy individuals. Forty
patients with metabolic syndrome (24 female, 16 male, 24-71
years old) were included in this study. The negative feedback
action of GCs on the HPA axis was evaluated in vivo through
salivary (SC) and plasma (PC) cortisol levels determined pre-
and post 0.25, 0.5 and Tmg of dexamethasone (DEX) given at
11:00 pm. Forty healthy individuals previously studied were
also submitted to the DEX tests. Wilcoxon rank-sum test and
Wilcoxon matched pairs signed rank sum test were used when
appropriate. Data are shown as mean+SEM. In patients with
metabolic syndrome the administration of increasing doses
of DEX (0.25, 0.5 and 1.0 mg) resulted in a dose-dependent
increase in mean circulating DEX levels (0.24+0.03;0.40+0.04
and 0.90 + 0.08 nmol/L) and a dose-dependent decrease of
plasma cortisol (208.3£23.0; 83.8 +18.4and 44.9+7.1 nmol/|L)
andsalivary cortisol (19.442.7;5.0+1.4and 2.1+£0.3 nmol/L).
No significant difference of plasma and salivary cortisol levels
(basal and post DEX) was observed between healthy individu-
als and patients with metabolic syndrome. Using plasma and
salivary cortisol levels of <50 nmol/L and <2.6 nmol/L, respec-
tively, as criteria of HPA axis suppression, patients with meta-
bolic syndrome showed PC (79.5%) and SC (82.0%) suppres-
sion post 1.0 mg; 62.% (PC) and 65.0% (SC) post 0.5 mg and
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5.0% (PC) and 5.0% (SC) post 0.25 mg of DEX. Patients with
metabolic syndrome showed a tendency of lower cortisol DEX
suppression compared to controls. In conclusion, the present
data suggest that decreased sensitivity to GC feedback is more
prevalent in metabolic syndrome patients, confirming that the
HPA axis is activated in this condition. These results give sup-
port to the emerging concept that disruption of feedback reg-
ulation of the HPA axis might be involved in the pathogenesis
of metabolic syndrome.

FAPESP, CNPq, FAEPA

Authors have confirmed where relevant, that experiments on
animals and man were conducted in accordance with national
andjor local ethical requirements.
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Central nitric oxide reduce vasopressin, oxytocin release and
arterial blood pressure induced by central angiotensin-II
stimulation

W.L. Reis?, L.L. Elias?, W.A. Saad? and |. Antunes-Rodrigues’

TPhysiology, School of Medicine of Ribeirao Preto - University of Sao
Paulo, Ribeirao Preto, Sao Paulo, Brazil and 2Basic Institute of
Biosciences, Taubate, Sao Paulo, Brazil

Nitric oxide (NO) is produced and released in the hypothala-
mus-neurohypophysial system (HNS) and modulates a wide
variety of physiological functions. Angiotensin-Il (ANG-Il) acts
in the HNS to control vasopressin (AVP), oxytocin (OT) release
and mean arterial pressure (MAP). We evaluated the central
effects of the nitrergic system on the hormonal release and MAP
induced by central ANG-II stimulation. Male Wistar rats (+280g)
anaesthetized with 2.5% tribromoethanol (1ml/100g body
weight, i.p.) had a stainless guide cannula placed into the right
lateral ventricle. Six days after surgery, they received an intrac-
erebroventricular (icv) injection of Nw-Nitro-L-arginine methyl
ester (L-NAME, 40ug), an inhibitor of NO synthase, L-arginine
(20ug), a precursor of NO, or vehicle (0.15M NaCl) and 10 min
later they received an icv injection of ANG-II (26ng) or vehicle.
Blood samples were collected 5 min after injection of ANG-II
for determination of plasma neurohypophysial hormones. MAP
was determined during 30 min after ANG-II in another set of
rats. The results are reported as means + SEM. The data were
analysed by two way ANOVA followed by Newman-Keuls post
hoc test. Differences were considered significant at P<0.05. Rats
treated with L-NAME followed by vehicle (n=6) and vehicle fol-
lowed by ANG-II (n=7) showed, respectively, an increase of
plasma AVP (3.1£0.2pg P<0.01 and 4.6+0.4pg P<0.001), OT
(12.3+1.5pg P<0.05 and 31.5+5.8pg P<0.001) levels and MAP
(14.2+0.7mmHg P<0.001 and 14.6+0.8mmHg P<0.001), com-
pared to the control group (vehicle followed by vehicle n=9,
AVP: 1.94+0.2pg, OT: 4.6+0.6pg and MAP: 5.9+0.4mmHg). L-
arginine followed by vehicle (n=7) did not modify the hormonal
concentrations and MAP. Pre-treatment with L-NAME enhanced
the AVP (5.7+0.4pg P<0.01), OT (43.4+5.7pg P<0.05) release
and MAP (18.2+0.8mmHg P<0.001) induced by ANG-Il (n=6).
On the other hand, L-arginine reduced the increase of AVP
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(3.1+0.3pg P<0.001), OT (17.5+5.2pg P<0.05) secretion and
MAP (5.9+0.6mmHg P<0.001) induced by ANG-II (n=7). In con-
clusion, the present data demonstrate that the inhibition of
central nitrergic system facilitates AVP and OT release and the
increase of MAP in response to ANG-II, suggesting an inhibitory
modulation of NO in the control of neurohypophysial hormone
secretion and blood pressure requlation.

Financial Support: FAPESP, CNPq and Capes.

Authors have confirmed where relevant, that experiments on
animals and man were conducted in accordance with national
andjor local ethical requirements.
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Ghrelin and GHRP-6 treatment prevent caspase-8-mediated
apoptosis in the pituitary of diabetic rats

M. GRANADO, |. Chowen, A. Delgado Rubin de Célix, C. Garcia-
Caceres, |. Argente and L. Frago

Departamento de Endocrinologia, Hospital Nifio Jesus, Universidad
Autonoma de Madrid, Madrid, Spain

Poorly controlled type | diabetes mellitus is associated with hor-
monal imbalances and increased cell death in different tissues
and organs such as retina, kidney, cardiovascular tissue, neu-
rons, oligodendrocytes, epithelial tissue, and pituitary. Ghre-
lin and GH secretagogues have been reported to prevent apo-
ptosis in different tissues and to have neuroprotective actions.
The aim of this study was to analyze the effect of ghrelin and
growth hormone-releasing peptide-6 (GHRP-6) in diabetes-
induced apoptosis in the pituitary of diabetic rats. Diabetes was
induced in male Wistar rats by a single injection of streptozo-
tocin (70 mg/kg, ip). Six weeks after diabetes onset mini-pumps
were implanted in the jugular vein of the animals (under iso-
fluorane anaesthesia (2.5% inhalation in O, at 0.5 ml/min)). Dia-
betic and control rats were infused with saline (12 pl/day), ghre-
lin (24 nmol/day) or GHRP-6 (150 ug/day) for two weeks. Eight
weeks after diabetes induction all animals were sacrificed by
decapitation. Total cell death was increased in the pituitary of
diabetic rats, and as previously reported, the majority of cells
undergoing apoptosis, as detected by TUNEL, were lactotrophs,
and both ghrelin and GHRP-6 decreased this effect. Cleaved
caspase-8 and X-chromosome linked inhibitor of apoptosis pro-
tein (XIAP) were elevated in diabetic rats infused with saline
(P<0.05) whereas caspase-3 was unchanged. Ghrelin and GHRP-
6 treatment decreased both caspase-8 and XIAP levels in the
pituitary of diabetic rats (P<0.05). According to these results
we can conclude that delayed treatment with either ghrelin or
GHRP-6 prevents further caspase-8 mediated apoptosis (extrin-
sic cell-death pathway) in the pituitary of diabetic rats.

Authors have confirmed where relevant, that experiments on
animals and man were conducted in accordance with national
andjor local ethical requirements.
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Kisspeptins as inotropic agents in human and mouse heart

H. Kirby', E. Mead', |. Maguire, S. Pitkin', W.H. Colledge?,
X. d’Anglemont de TassignyZ and A. Davenport!

IClinical Pharmacology Unit, University of Cambridge, Cambridge,
UK and 2Department of Physiology, Development and
Neuroscience, University of Cambridge, Cambridge, UK

Kisspeptin, a 54-amino acid peptide (KP-54), has recently been
found to act as a requlator of the gonadotropic axis (Seminara
et al., 2003) in addition to having roles as a metastasis sup-
pressor and in trophoblast invasion. KP-54 and the C terminal
fragments KP-13 and KP-10 bind to the recently de-orphanised
KISS1 receptor, previously known as GPR54. Kisspeptin inhibits
matrix metalloproteases-2 and -9, both of which are produced
by cardiomyocytes. Additionally, we have reported vasocon-
strictor activity of the kisspeptins in human umbilical vein and
atherosclerosis-prone vessels (Mead et al., 2007) and have
detected kisspeptin and KISS1 immunoreactivity in endocar-
dial endothelial cells and cardiomyocytes of the human heart
(Mead, unpublished data). We hypothesise that kisspeptin is
an inotropic agent in both human and mouse heart, acting
through the KISS1 receptor.

<p>4mm human atrial appendage strips and atria from male
12956/SvEv mice (20-30g; euthanised by CO, inhalation) were set
upinorganbaths and paced usingfield stimulation (<4V). Tension
on the tissue was adjusted to 50% of optimum resting tension
before construction of cumulative concentration response curves
toKP-54,-13 and-10and termination by CaCl, addition (6.7 mM).
Agonistresponses were expressed as %CaCl, and dataare mean+
s.e.mean. <p>In human paced atrial appendage, KP-10,KP-13and
KP-54induced positive inotropic effects with comparable potency
(pD,:10.60+0.73,10.38+0.57, 10.10:£0.44) and maximal response
(Errax: 75-7+8.0,85.2+14.0,89.8+13.9) respectively (n=5; P>0.05,
ANOVA). In mouse atria, KP-54 also induced positive inotropic
effects (pD,: 10.19+0.51,E__,: 27.3£5.8; n=4).<p>In conclusion,
kisspeptins appear to act as inotropic agents in both the human
and mouse heart. Allthree peptides had comparable potency, indi-
cating that the activity is retained in the final 10 amino acids.
Seminara et al. (2003). N Engl | Med 349, 1614-1627

Mead et al. (2007). Endocrinology 148, 140-147

Authors have confirmed where relevant, that experiments on
animals and man were conducted in accordance with national
and/or local ethical requirements.

PC153
Peroxisome proliferator-activated receptor gamma
stimulation by rosiglitazone and hypercatabolic state in sepsis

M. Lépez-Menduiia, A. Martin, E. Castillero, M. Villanta and
A. Lépez-Calderdn

Universidad Complutense, Madrid, Spain

Peroxisome  proliferator-activated receptor gamma
(PPARgamma) is a ligand-activated transcription factor belong-
ing to the nuclear hormone receptor superfamily. PPARgamma
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regulates several metabolic pathways by binding to sequence-
specific PPAR response elements in the promoter region of tar-
get genes, including lipid biosynthesis and glucose metabo-
lism. It has also been reported that has an anti-inflammatory
effect. Sepsis is an acute inflammation process associated with
an hypercatabolic state that include a decrease in serum con-
centrations of insulin-like growth factor | (IGF-1), liver IGF-l gene
expression, and alterations in adipose tissue metabolism. The
aim of this study was to analyse the effect of the PPARgamma
agonist rosiglitazone in the hypercatabolic state in sepsis
induced by lipopolysaccharide (LPS). Adult male Wistar rats
were simultaneously intraperitoneally injected with LPS
(1mg/kg) and/or rosiglitazone (3mg/kg) 19 and 4 hours before
decapitation. Food was removed to avoid possible effects of
food intake. Serum IGF-1was measured using radioimmunoas-
say (RIA). Gene expression of leptin and hormone-sensitive
lipase (HSL) in white adipose tissue, TNF-alpha, IGF-I and
PPARgamma in liver and white adipose tissue were quantified
using RT-PCR. In LPS-injected animals, hepatic expression of
PPARgamma decreased (P<0.01), as well as circulating IGF-l and
its hepatic gene expression (P<0.05). In white adipose tissue
leptin and HSL were increased (P<0.05) after LPS injections.
Rosiglitazone administration decreased white adipose tissue
leptin and TNF-alpha mRNA in vehicle rats (P<0.05), but it did
not modify any of the parameters studied in LPS-injected rats
either in the liver or white adipose tissue. These data suggest
that the administration of the PPAR gamma agonist rosiglita-
zone don’t seem to modify the catabolic response studied in
sepsis.

This work has been supported by a grant from Fundacién de
Investigacion Médica Mutua Madrilefia, by a fellowship from
Gobierno Vasco to E Castillero (BFI06.31), and from Ministerio
deEducaciéony Ciencia to M Lopez-Menduifia (BES-2007-16001).
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Central administrations of melatonin and ghrelin have
different effects on catecholamine concentrations in rat
hippocampus

S.Balkil, S. Kutlu?, M. Ozcan?, E. Alcin' and A. Ayar’

TPhysiology, Firat University Medical School, Elazig, Turkey and
2Biophysics, Firat University Medical School, Elazig, Turkey

Dopamine and noradrenaline (NA) are involved in generation
of long term potentiation (LTP) which play critical role in learn-
ingand memory processes. It is known that the pineal hormone
melatonin inhibits LTP in hippocampal neurones involving dif-
ferent mechanisms. Gastric hormone ghrelinis also suggested
toinvolve in enhancement of hippocampal memory processes,
but the involved mechanism of this effect is not clear yet. The
electrophysiological studies involving LTP are in vitro nature
and there is no data on the possible effects of melatonin and
ghrelin on NA release and thereby in this process. The purpose
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of this study was to assess the effects of exogenous melatonin
and ghrelin on catecholamine levels in the rat hippocampus.
Male Wistar rats (280-300 g) were anaesthetized by adminis-
tering intraperitoneally choral hydrate (500 mg/kg) before
being placed on a stereotaxic frame. Melatonin (n=7) and ghre-
lin (n=7) were intracerebroventricularly (icv) administered at
dose of 1 pug/5uL separately. The animals in the control group
received artificial cerebrospinal fluid (icv, n=7) and vehicle of
melatonin was administered to the vehicle group (icv, n=7).
Following 20 minutes of injections, all animals were sacrificed
by decapitation and brains were promptly removed. Left hip-
pocampus tissues were obtained by guidance of rat sterotaxic
atlas. The whole hippocampus tissues were homogenised for
catecholamine analysis. NA, dihydroxyphenylglycol (nora-
drenaline metabolite), dopamine and dihydroxyphenylacetic
acid (dopamine metabolite) content of samples were analysed
in high performance liquid chromatography with electro-
chemical detector. Mann Whitney-U test was used for statisti-
cal evaluation. Melatonin group had significantly lower NA level
(33.61+0.72 pg/wet tissue) than the vehicle group (6.97+0.77
pg/wet tissue, p<0.01). Whereas NA level in ghrelin group
(10.92+1.05 pg/wet tissue) was significantly higher in ghrelin
group compared to control group (6.75+1.48 pg/wet tissue,
p<0.05). Dihydroxyphenylacetic level in melatonin group was
significantly lower compared to vehicle group (P<0.05). There
were no significant differences between the levels of both
dopamine and dihydroxyphenylglycol in any groups.

The results of this study demonstrate that melatonin has
decreasing effect on NA concentration, whereas ghrelin has ele-
vating effect on NA level in the hippocampus. These results may
ensure additional evidence for the tested catecholamine on
memory, evidenced from electrophysiological studies of these
hormones on hippocampal neurons.

Authors have confirmed where relevant, that experiments on
animals and man were conducted in accordance with national
andjor local ethical requirements.
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Circadian rhythms in the supraoptic nucleus

G. Bhumbra, S. Lombardelli, A. Gonzalez, K. Saeb-Parsy and
R. Dyball

Physiology Development and Neuroscience, University of
Cambridge, Cambridge, UK

Measures of single unit activity that quantify the irreqularity of
spike activity (log interval entropy; ENT) and pattern (mutual
information between adjacent log intervals; MUT) as well as
mean spike frequency (MSF) were applied to recordings from
the supraoptic nucleus (SON) at all stages of the day/night cycle
in urethane-anaesthetised rats. C-association methods were
developed to assess the significance of the rhythms of activity
revealed. Continuous cellsin intact animals showed significant
rhythms for MSF (P=0.001) and ENT (P=0.001) but not MUT.
After osmotic stimulation a significant rhythm was seen in all
three parameters as it was after pinealectomy (carried out
under halothane anaesthesia > 4 weeks before recording) and
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after osmotic stimulation in pinealectomised animals. Phasic
cells also showed statistically significant daily rhythms in MSF
(P=0.001), ENT (P=0.016) and (MUT P=0.001). After osmotic
stimulation significant rhythms (P=0.001) remained for all three
parameters. Rhythms remained after pinealectomy for MSF
and ENT (but not MUT) although all three parameters showed
significant rhythms after osmotic stimulation.

Cosinor analysis showed that, for ENT, the amplitude of the
rhythm was significantly reduced in continuous (but not pha-
sic) cells after osmotic stimulation (P=0.002, t =3.1021). A
reduction was also seen after pinealectomy (P=0.001,
t=3.7004). There was no difference between the mesor (the
value midway between the highest and the lowest values of
the cosine function best fitting the data.) values for these
groups.

Similar cosinor analysis showed that while there were no dif-
ferences in the amplitude of the rhythms in phasic cells there
were significant differences in the mesor values between intact
and osmotically stimulated animals (P = 0.001, t=3.763) and
after pinealectomy (p=0.001, t=5.3005). No such differences
were seen in continuous cells.

Cosinor analysis of the ENT values also revealed that the ampli-
tude of the rhythms was significantly greater (P=0.002,
t=3.837) in continuous than in phasic cells. A significant dif-
ference was also seen between the timing of the peak in con-
tinuous cells following pinealectomy (from ZT 2249 to ZT 02.30,
P=0.034, t=2.1274).

The Mann-Witney test showed that after pinealectomy the MSF
of both phasic and continuous cells was significantly increased
(P=0.001).

C-association methods also revealed daily rhythms of MSF and
ENT (P=0.001) in the suprachiasmatic nucleus (SCN) in vivo.
Cosinor analysis of the entropy values in intact and pinealec-
tomised animals showed that the amplitude of the rhythmwas
significantly greater (t=1.9901; P=0.047) inintact (mesor0.3525
bits) than in pinealectomised animals (mesor 0.1786 bits).
We have shown for the first time that there is a daily rhythm of
electrical activity in the SON in vivo and that pinealectomy pro-
foundly affected both SON and SCN. Particular attention should
thus be given to the time of day when interpreting recording
studies in the hypothalamus.

Authors have confirmed where relevant, that experiments on
animals and man were conducted in accordance with national
and/or local ethical requirements.
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Effects of Zingiber officinale on reproductive functions in male
rats

A.O. Morakinyo', A.P. Arikawe' and 0.S. Adeniyi?

TPhysiology, College of Medicine of the University of Lagos, Lagos,
Lagos, Nigeria and 2Physiology, College of Health Sciences, Benue
State University, Makurdi, Nigeria

AIM: To investigate the effects of Zingiber Officinale on male
reproductive functions and study the mechanisms underlying
these effects.

METHODS: Aqueous extract of Zingiber Officinale were admin-
istered orally to two groups of male rats at 500mg/kg b.w.
(Group 2) and 1000mg/kg b.w. (Group 3). Group 1 served as
control and received distilled water which is the treatment vehi-
cle. Treatment lasted for 14 and 28 days before sacrifice. Organ
weight, epididymal sperm counts, motility, viability and mor-
phology, seminal fructose, testicular malonhydialdehyde, and
serum testosterone were determined.

RESULTS: The treatment caused a significantincrease (P<0.05)
in the weight of the testis and epididymis. There were dose and
duration dependent increases in sperm count and motility
(P<0.05). There was also a significant increase (P<0.05) in serum
testosterone level. Malonhydialdehyde levels were significantly
reduced (P<0.05).

CONCLUSION: Our results indicated that extract of Zingiber
Officinale possesses pro-fertility properties in male rats which
might be a product of both its potent antioxidant properties
and androgenic activities.

Effects of Z. Officinale on sperm count, motility, viability and abnormal mor-
phology after 14 days and 28 days treatment.

Groups (](;)06;‘::1) M?;_l)ily Vi?l;:;i[y Abnormal Morphology

14 Days

Control 8.1040.14 v 85.40+1.07 96.00+1.52 2.18+0.38
500mg/kg 8.9310.72 89.50+2.14* 95.20+1.77 2.23+0.24
1000mg/kg 9.0840.17* [ 91.70+1.68* 95.70+1.45 2.17+0.47

28 Days

Control 8.1740.25 84.60+1.31 93.80+1.72 2.63+0.41
500mg/kg 9.2610.28* 89.40+2.23* 95.30+2.11 2.59+0.36
1000mg/kg 9.5340.42* | 92.50+1.84* 95.50+1.87 2.67+0.33

*P<0.05, values expressed as meantsem, n=6, abnormal morphologyin %.
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B 1000me ke

Testosterone fmmol 1

Treatment Peviod

Figure 2: Effects of Z Officinale on serum testosterone levels in rats after 14 days and
28 days treatment.
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Experimental arthritis-induced skeletal muscle wasting is
associated with increased proteolysis but not with decreased
myogenesis

E. Castillero, M. Granado, A. Martin, M. Lopez-Menduiia,
A. Lépez-Calderén and M. Villanta

Physiology, Complutense University of Madrid, Madrid, Spain

Experimental arthritis is an animal model of chronic inflam-
mation that induces cachexia and skeletal muscle atrophy. It
has been previously reported that during acute and chronic
phases of the desease there is an increase of muscular protein
degradation by the ubiquitin-proteasome pathway. Potential
changes in myogenesis during arthritis-induced cachexia have
not been studied. The aim of this work was to analize the effect
of adjuvant-induced arthritis on markers of muscle regenera-
tion. For this purpouse, arthritis was induced in male Wistar
rats by an intradermal injection of Freund’s adjuvant in the sole
of the paw. The clinical symptoms of arthritis began 10 days
after the injection, and the highest arthritis index was reached
on day 22. Arthritic and control rats were humanly killed on
days 10, 15 and 22 after the adjuvant injection. In the arthritic
rats gastrocnemius relative weight was not modified on day
10, it decreased on day 15 (P<0.01), and it was markedly lower
on day 22 (P<0.01). Arthritis induced a marked increase in
serum interleukin-6 concentrations and in gastrocnemius ubig-
uitin ligase muscle-RING-finger protein 1 (MuRF-1) gene expres-
sion on all days studied, specially on day 15 (P<0.01). Neither
of muscular diffentiation markers myogenin or miogenic dif-
ferentiator 1 (MyoD) were decreased in arthritic rats. On the
contrary, arthritis increased myogenin expression on days 15
and 22 (P<0.01), and MyoD expression on all days studied
(P<0.05). Muscular proliferating cell nuclear antigen (PCNA)
expression was also increased on days 15 and 22 in arthritic
rats.These data suggest that arthritis-induced muscle wasting
is mediated by increased proteolysis, but not by decreased
myogenesis.
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Involvement of ENaC in the initiation of signaling events
leading to decidualization/implantation in Mice

Y. Ruan'2, W. Zhou? and H. Chan'

TEpithelial Cell Biology Research Center, Li Ka Shing Institute of
Health Sciences, Department of Physiology, the Chinese University
of Hong Kong, Hong Kong, China and 2School of Life Science, Sun
Yat-sen University, Guangzhou, China

The endometrium undergoes an indispensable differentiation
process — decidualization in embryo-implantation. While the

152P

maternal-embryo cross-talk in initiating decidualization
remains largely unknown, it has been cleared that the endome-
trial epithelium is required. Our previous studies have demon-
strated that the endometrial epithelial expression of ENaC is
enhanced during implantation and that intrauterine injection
of ENaC blocker, amiloride, inhibits the implantation rate in
mice, indicating the potential role of the epithelial ENaCin
implantation. Interestingly, serine proteases, the reported ENaC
activity-modulating factors, are known to be required for
implantation and also, have been shown to promote the release
of PGE2 from many epithelial cells, which has been demon-
strated to play crucial roles in decidualization. Thus, we hypoth-
esized that ENaC may be involved in the initiation of PGE2
release from endometrial epithelial cells leading to decidual-
ization. In the present study, endometrial epithelial cells of mice
were primarily cultured and grown on semipermeable mem-
branes for forming polarized monolayers. Trypsin, a serine pro-
tease, aprotinnin, the protease inhibitor and amiloride, the
ENaC blocker, were added to the culture medium, and the
release of PGE2 to basolateral compartment was detected using
an EIA kit. The results showed that, incubating with trypsin
(20ug/mL) for 10 min could significantly enhance the PGE2 level
in the treated cells as compared to the untreated control. While
pretreated the cells with amiloride (10uM) or aprotinin
(20ug/ml) for 30 min reversed the effect of trypsin. These
results have demonstrated the involvement of ENaC in the
release of PGE2 from endometrial epithelial cells, indicating
its potential role in decidualization. Thus, ENaC appears to be
essential to implantation.
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Functional characterisation of novel aquaporins from the
European Eel Anguilla Anguilla

K. Walton', C.P. Cutler3, N. Hazon?, G. Cramb? and G. Cooper!

TBiomedical Science, University of Sheffield, Sheffield, UK, 2School
of Biology, University of St Andrews, St Andrews, UK and3Department
of Biology, Georgia Southern University, Statesboro, GA, USA

The European Eelis a euryhaline teleost, whichis able to adapt to
survive in afresh or seawater environment. The aquaporin water
channels play important roles in osmoregulation in both mam-
mals and fish. Recently it was shown that seawater adaptation
leadsto changesinthe expression levels of the aquaporins eAQP1
and eAQP3 (Lignot et al.,2002, Martinez et al., 2005). Screening
of eel cDNA libraries highlighted two putative clones with high
homology to mammalian AQP8, which we have labelled eAQP8
and eAQP8b. In the current study we have investigated the per-
meability properties of the eel aquaporins, eAQP1, 3, 8 and 8b.

The cDNA encoding the eel proteins eAQP1, eAQP3, eAQPS8 and
eAQP8b was subcloned into the Xenopus expression vector



