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YZG-330 regulates the TRPMS8 ion channel through the P38 MAPK
signaling pathway to reduce body temperature in mice
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Abstract: Preliminary research in our laboratory found that compound YZG-330 can reduce mouse body
temperature, which could be blocked by adenosine A, receptor (A,R) antagonist DPCPX. Based on the downstream
signaling pathway of the AR, the mechanism by which YZG-330 lowers body temperature was further studied.
The pharmacodynamics of YZG-330 was evaluated by measuring the rectal temperature; expression of the
transient receptor potential (TRP) ion channel, the P38 protein and its phosphorylated form in mouse hypothalamic
homogenate were detected by Western blotting. A Ca* fluorescent probe, Fluo-3AM, was added to cells to detect
the effect of YZG-330 on the Ca* content of mouse hypothalamic cells. YZG-330 dose-dependently reduced the
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body temperature in mice, and the selective P38 inhibitor SB-203580 (20 mg-kg™, i.p.) significantly inhibited the
hypothermic effect of YZG-330. A TRPM8 antagonist 2 (0.1 pg per mouse, i.c.v.) markedly attenuated the
hypothermic effect of YZG-330 (0.25 or 1 mg-kg™, i.p.). YZG-330 (2 mg-kg™, i.p.) significantly increased the
phosphorylation of P38, an effect that could be attenuated by the A,R antagonist DPCPX (5 mg-kg™, i.g.) in mouse
hypothalamus. In addition, YZG-330 also prominently enhanced the expression of TRPMS8, which could be
blocked by SB-203580; YZG-330 (0.1-10 umol-L™) increased intracellular Ca** concetration in mouse hypothalamic
cells in a dose-dependent manner, and was inhibited by the AR inhibitor DPCPX (0.5 and 1 pumol-L™) and TRPM8
antagonist 2 (1 umol-L™). In conclusion, YZG-330 exerts its hypothermic effect by activating the A,R to promote
the phosphorylation of P38 protein and thereby up-regulating the expression and activity of the TRPM8 ion
channel, resulting in increased intracellular Ca** concentration to stimulate mouse hypothalamus cells to down-regulate
body temperature. All animal experiments were approved by the Ethics Committee of the Institute of Materia

Medica, Chinese Academy of Medical Sciences.
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Figure 1 Chemical structure of YZG-330 [(2R, 3S, 4R, 5R) -2-
(hydroxymethyl) -5- (6- (((R) -1-phenylpropyl) amino) -9H-purin-9-
yl) tetrahydrofuran-3,4-diol]. Molecular weight: 385.42
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Figure 2 The effect of YZG-330 (i.p.) on body temperature in
mice. The mouse basal body temperature was measured before the
administration of YZG-330, and then mice were administered
YZG-330 (0.25, 1 and 4 mg-kg™, i.p.), respectively, and the body
temperature was measured every 10 minutes. n = 6, X + SEM.
“P <0.01, ""P < 0.001 vs vehicle group
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Figure 3 Effect of YZG-330 (2 mg-kg™, i.p) on the expression of
P38 and its phosphorylated level in mouse hypothalamic. A:
Expression of P38 and P-P38; B: Quantification of P-P38/P38
expression. n = 3, X +s. "P < 0.05 vs vehicle group
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Figure 4 Effect of DPCPX (5 mg-kg™, i.g) on YZG-330-induced
change of expression of P38 and its phosphorylation in mouse
hypothalamus. A: Expression of P38 and P-P38; B: Quantification
of P-P38/P38 expression. n = 3, X 5. "P < 0.05 vs vehicle group;
*P < 0.05 vs YZG-330 only group
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YZG-330# Ll 7 TRPALFI TRPM8 {1k iA &, H 5
BRI AR L B RE 2R
5 EEM P-P38 #I#3 SB-203580 X A #i #l YZG-
330 L TRPM8 RiAHI1ER

IS S 4 - 3 5 P-P38 1114171 SB-203580 (5 Al
20 mgkg™), 20 min JE IS4 T YZG-330 (2 mg-kg™).

A

Tubulin A 55 kD

TRPAI / Tubulin

Veh 4 2025

YZG-330/ mg-kg!

Figure 5 Effect of YZG-330 on the expression of transient receptor potential A1 (TRPA1, A) and transient receptor potential M8 (TRPMS,
B) in mouse hypothalamus. n = 3, X +s. "P < 0.05, "P < 0.01, ™"P < 0.001 vs vehicle group
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Figure 7 The effect of YZG-330 on Ca? level in mouse hypotha-
lamic cells. n = 3, X #+ SEM. “P < 0.01, ™"P < 0.001 vs vehicle
group

Table 1 The inhibition of DPCPX or TRPMS8 antagonist 2 on
YZG-330-induced influx of Ca® in mouse hypothalamic cells.
Incubate AR inhibitor DPCPX (0.5 and 1 umol-L™) or TRPMS8
antagonist 2 (0.1 and 1 pmol-L™) in advance, add YZG-330
(6.5 umol-L™) 20 minutes later to detect the fluorescence intensity
in mouse hypothalamus cells. n = 3, X + 5. "P < 0.05, P < 0.001
vs vehicle group

Antagonist Dose/umol-L™* Inhibition rate/%
DPCPX 0 0
0.5 51.0 £12.0°
1 102.1+17.9™
TRPMS8 antagonist 2 0 0
0.1 5.0+43
1 46.9 +18.9"
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Figure 8 The effect of SB-203580 on YZG-330-induced increase
of mouse body temperature. The mouse basal body temperature
was measured in advance, and then the selective P38 inhibitor
SB-203580 (5, 20 mg-kg™, i.p.) was given, followed by YZG-330
(2 mg-kg™, i.p.) 20 min later, and body temperature was measured
every 10 minutes. n = 6, X = SEM. "P < 0.05 vs YZG-330 only group
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Figure 9 Effect of YZG-330 and TRPMS8 ion channel on the
maximum change of mouse body temperature. Antagonist was
intracerebroventricularly given to mice for each group 10 min before
intraperitoneal administration of YZG-330. n = 6, x + SEM. "P <
0.001 vs vehicle; P < 0.001 vs YZG-330 (0.25 mg-kg™) group;
%P < 0.001 vs YZG-330 (1 mg-kg™) group
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Figure 10 ' YZG-330 cooling pathway in mouse hypothalmatic cells
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