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ABSTRACT Objective: To discuss the effect of prostaglandin E2 (PGE,) ,

the discharge activity of warm-sensitive neurons (WSNs) in median preoptic nucleus (MnPO) of

a pyrogenic mediator, on
hypothalamus in the female mice, and to clarify its mechanism. Methods: Coronal brain slices of MnPO
were prepared from the female mice. The slices were then perfused with artificial cerebrospinal fluid
(ACSF) containing synaptic transmission blockers (STBs). The discharge frequency was monitored
using the patch clamp technique while changing the temperature of the perfusate to identify the WSNs.
A total of 32 MnPO WSNs were divided into base line group (n=32) and PEG, (n=32). The patch
clamp technique was employed to monitor the discharge frequencies of MnPO WSNs following the
perfusion of ACSF and 1 pmol-L™" PGE,, respectively. The MnPO WSNs with good activity and
significant change in discharge frequency after PGE, perfusion were divided into PGE, receptor E-series
prostaglandin receptrol (EP)1 antagonist (EP1 ant) +PGE, group (n=7), EP3 ant+PGE, group (n=7),
and EP4 ant+PGE, group (n=7). The patch clamp technique was used to monitor the discharge
frequencies of MnPO WSNs following the perfusion of 3 pwmol:L.~" EP1 ant and 1 pmol-L.~' PGE,
mixture, 10 pmol-L." ' EP3 ant and 1 pmol-L ' PGE,mixture, and 10 pmol-L ' EP4 ant and 1 pmol-L "' PGE,
mixture, respectively. Resluts: After perfuson of the ACSF containing STBs, a total of 188 MnPO
neurons from the female mice with an intrinsic temperature sensitivity coefficient (m value) were identified ;
out of these, 32 neurons had an m value of =0. 8 and were identified as MnPO WSNs, accounting for
approximately 17% of all recorded neurons. Compared with baseline discharge frequency, the discharge
frequency of MnPO WSNs after addition of PGE2 was decreased (P<C0.05). Compared with PGE,
group, the percentage change in discharge frequency of MnPO WSNs in EP3 ant+PGE, group was
significantly decreased (P<C0.05). Compared with PGE, group, the percentage change in discharge
frequency of MnPO WSNs in EP1 ant+PGE, group had no significant difference (P>>0.05). Compared
with PGE, group, the percentage change in discharge frequency of MnPO WSNs in EP4 ant+PGE, group
had no significant difference (P>>0.05).
17% of the total neurons in MnPO. PGE, can directly inhibit the discharge activity of MnPO WSNs in the
female mice through postsynaptic mechanism involving EP3 receptors.
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Conclusion: In the female mice, WSNs make up approximately
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Fig. 1 Morphology of MnPO and MnPO neurons in

coronal brain slices of female mice
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A—C: Experimental records of action potential in MnPO WSNs in local temperature change process of brain slices; A: 32 °C;B:36 C;
C:40°C; D: Spontaneous discharge frequency (red trace) and tissue temperature (blue trace) recorded in MnPO WSNs in local temperature

change process of brain slice; E: Temperature sensitivity coefficient of MnPO W SNs.
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Fig.2 Action potentials, discharge frequencies, and temperature sensitivity coefficients of MnPO WSNs in local

temperature change process of brain slices
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A': Spontaneous discharge frequency (red trace) and tissue temperature (blue trace) of MnPO WSNs before and after perfusion with PGE,;
B: Temperature sensitivity coefficient of recorded MnPO WSNs; C: Before addition of PGE2; D: After addition of PGE,.
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Fig. 3 Discharge frequencies and action potentials of MnPO WSNs before and after addition of PGE,



2z TR (B H51% 1% 20254 1]
= ZSL ACSF+STBs ™ 28_m=0.92 impulses* S+ °C
e T . .
g 24 PGE, EP3 ant+PGE, 5 %
o _— S— <
ES s b
o ~ =
& 2 g
5] = =
& 40 B p
z 2 2
5 36 £ 2
a 2 g
432 A 12b--
50 0 32 36 40
Temperature(6/°C)
A B
—10 —10 —10 —10
gfzo gfzo Efzo %fzo
5= —30 5= —30 5= —30 £=—30
< ; —40 < ; —40 < § —40 < L:): —40
2 —50 2 —50 g —50 2 —50
—60 —60 —60 —60
0 200 400 600 800 1 000 0 200 400 600 800 1 000 0 200 400 600 800 1 000 0 200 400 600 800 1 000
Time(ms) Time(ms) Time(ms) Time(ms)
C D E F

A': Spontaneous discharge frequency (red trace) and tissue temperature (blue trace) of MnPO WSNs before and after perfusion with PGE,

and EP3 ant+PGE,; B: Temperature sensitivity coefficient of recorded MnPO WSNs; C: Before perfusion with PGE,;

D: After perfusion

with PGE,; E: Before perfusion with EP3 ant+PGE,; F: After perfusion with EP3 ant+PGE,
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Fig.4 Discharge frequencies and action potentials of MnPO WSNs in PGE, group and EP3 ant+PGE, group
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Tab.1 Discharge frequencies of MnPO WSNs in PGE2 group and EP3 ant+PGE, group

(n=7,x+s)

Discharge frequency(Hz)

Percentage change in discharge frequency

Group

Baseline After reagent addition (n/ %)
PGE, 6.6+2.3 21+2.6 —73.8£30.2
EP3 ant+PGE, 6.2+2.2 6.1+2.2 —1.44+10.3

"P<<0.05 vs baseline; “P<C0.05 vs PGE, group.
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A': Spontaneous discharge frequency (red trace) and tissue temperature (blue trace) of MnPO WSNs before and after perfusion with PGE,
and EP1 ant+PGE,; B: Temperature sensitivity coefficient of recorded MnPO WSNs; C: Baseline group (before PGE, perfusion) ;
D: PGE, group; E: Baseline group (before perfusion with EP1 ant+PGE,) ; F: EP1 ant+PGE, group.
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Fig. 5 Discharge frequencies and action potentials of MnPO WSN in PGE, group and EP1 ant+PGE, group
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Tab. 2 Discharge frequencies of MnPO WSNs in PGE, group and EP3 ant+PGE, group (n=7,2%ts)

Discharge frequency(Hz)

Percent change in discharge frequency

Group

Baseline After reagent addition (9/ %)
PGE, 7.8+6.5 3.6+7.1 —72.7+30.1
EP1 ant+PGE, 8.1+£7.0 3.64+7.6° —76.2+35.1

"P<C0.05 vs baseline group.
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A': Spontaneous discharge frequency (red trace) and tissue temperature (blue trace) of MnPO WSN before and after perfusion with PGE,
and EP4 ant+PGE,; B: Thermal sensitivity coefficient of recorded MnPO WSNs; C: Baseline group (before PGE, perfusion) ; D: PGE,

group; E: Baseline group (before perfusion with EP4 ant+PGE,) ; F: EP4 ant+PGE, group.
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Fig. 6 Discharge frequencies and action potentials of MnPO WSN in PGE, group and EP4 ant+PGE, group
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Tab.3 Discharge frequencies of MnPO WSNs in PGE, group and EP4 ant+PGE, group

(n:7,;i5)

Discharge frequency(Hz)

Percentage change in discharge frequency

Group
Baseline After reagent addition (9/%)
PGE, 7.6+2.1 2.1+24" —75.2+24.4
EP4 ant+PGE, 7.3+3.6 21426 —74.4+29.8
"P<C0.05 vs baseline.
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