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[ Abstract] Objective: To explore the antidepressant mechanism of Yinxing Mihuan oral solution

(YMO) by investigating its effect on depression model rats. Method: The depression rats were induced by
isolation combined with chronic unpredictable mild stress (CUMS) and then randomly divided into model
group, fluoxetine group (10 mg-kg™') and high-dose (618 mg-kg™') and low-dose (309 mg-kg') YMO groups.
A blank control group was also set up and ten rats were included in each group. Modeling lasted for 21
consecutive days, and rats were administered the 8th day after stimulation at a dose of 10 mL-kg™' for 14 days,
except those in the blank control and model groups which were given distilled water. Afterward, the sucrose
preference test, open field test, tail suspension test were carried out. The pathological changes of hippocampus
in depression rats were observed after hematoxylin-eosin (HE) staining. The content of interleukin-18 (IL-18),
interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-«) in the hippocampus of rats in each group and the
expression of NOD-like receptor 3 (NLRP3) and other proteins in its related activation signaling pathways were
detected with multi-factor detection (Luminex) and Western blot. Result: After 14 days of continuous
administration, compared with the blank control group, the model group witnessed significantly reduced sugar
water consumption rate and the times of rearing and significantly prolonged cumulative time of immobility
during tail suspension (P<0.05, P<0.01). Compared with the model group, the fluoxetine group and the high-
dose YMO group saw increases in the times of rearing, times of crossing and sugar water consumption rate and a
significant decrease in the cumulative time of immobility during tail suspension (P<0.05, P<0.01). The results
of HE staining showed that the neurons in the hippocampus of rats in the high-dose YMO group were arranged in
order and slightly loosened, without obvious microglia infiltration observed. The levels of IL-18, IL-6 and TNF-
« in the hippocampus of the model group increased significantly as compared with the blank control group (P<
0.05, P<0.01), and their content in the high-dose YMO group was significantly lowered in the comparison with
the model group (P<0.05, P<0.01). Molecular biology experiments demonstrated that compared with the results
of blank group, the expression of purinergic receptor P2X7 (P2RX7), NLRP3, apoptosis-associated speck-like
protein (ASC), Caspase-1 and IL-18 remarkably increased in the model group (P<0.05, P<0.01). Additionally,
the expression of P2RX7, NLRP3, ASC, Caspase-1 and IL-18 was significantly inhibited in the fluoxetine
group and the high-dose YMO group compared with the model group (P<0.05, P<0.01). Conclusion: YMO
can improve the depression-like behaviors of rats induced by isolation combined with CUMS, and its mechanism
of action is related to the regulation of the P2RX7/NLRP3 signaling pathway.

[Key words] Yinxing Mihuan oral solution; depression; NOD-like receptor 3 (NLRP3) ; purinergic
receptor P2X7 (P2RX7)
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K (P<0.01); SHEEAY AL A KRB B AR
FEU [R] X5 B S 46 0. (P<0.05) . L% 3.

. 36 .

F1 REEROBBRI K REKEROFE (Fx5,2=10)
Table 1 Effect of Yinxing Mihuan oral solution (YMO) on

consumption of sugar and water in rats (x+s,n=10)

2151 5 B /mg - kg! BE AT FE /%
EH 54.2242.99
LAY 43.70+1.42Y
SRPEIT 10 59.31+2.719
B S 1 IRV T 618 57.60+4.05%
309 51.39+3.98

5O W 41 H 8 DP<0.05,2P<0.01; 5 #5581 40 1L 8 YP<0.05,
HP<0.01(F£2~5[) .

F2 BEEROMBBAN KR FENNZM (3+s5,n=10)
Table 2 Effect of YMO on open field activities in rats (x+s,n=10)

/e
a5l TR e L
/mg-kg!

=% 11.90+0.85 95.60+10.81
Fo 7.30+1.110  47.2049.79?
FPGIT 10 11.70£1.519  90.60+15.44%
AT IR IR W 618 11.30+1.459  95.40+14.86
309 10.70+1.12 84.20+11.78%

£33 REERORBBAXNARBEERHRRE BRI (s,
n=10)
Table 3 Effect of YMO on accumulated time of tail suspended

immobility in rats (x+s,n=10)

20 5 il /mg - kg! W kS S [E] /s
IE# 69.80+11.83
FL TR 114.70+10.982
N 10 74.50+5.589
IR A BRI R T 618 77.70+£9.419
309 81.10+9.94%

3.2 XFAMAR A A K BT S 41 21 H A 2 R 11 52 T
1EH M 2 A0 R R 4~5 )2 A i HES B 5%, )2 IR
T AE Y 0 0T 20 OREAR A% AT AT ) 5T P9 A D /)N
JOE o 240 B ¥ o S R 2 Sy 3 R 28 A0 i SR B > &
2~3 )2 B, HEB ZE AL, SR 4 AR PR R [ 45 R
JBT /0N S BT 240 R G 2E o BT VT 4 VR A A IR W
% 50 B 21 0 2 20 B U2 B 3~4 2 HESN BN A T, B
/NI R AR G+ AN D UR N = 0
P M2 EL 3~4 2 HESV A Y R B R B
2 8 R A /NS T A R R B L L 1
3.3 X AR K R E 41 21 IL-18, IL-6, TNF-«
FIRZ I 5 EE A bR, AR R A K R S 2 4T IL-
18,IL-6, TNF-a 7 &t B & 34 i1 (P<0.05, P<0.01) ; 5
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B1 REZRORBEXKREDREREZHHIE(HE, x200)

Fig. 1 Effect of YMO on pathomorphology of hippocampus in rats (HE, x200)

SR 21 P, AR A B PR O RO e R ALK RS P<0.01) , P VT 41K BUifE S 41 ZUIL-6, TNF-a 7 i
2 41 IL-18, IL-6, TNF-o 7 & B % [% fik (P<0.05, 2 B AIE (P<0.05,P<0.01). W% 4,

x4 REEXOBABRNKARMALARMEEFEEHRM (+s5,2=10)

Table 4 Effect of YMO on inflammatory factors in brain tissue of rats (x+s,n=10)

2 5 il /mg-kg! IL-18 IL-6 TNF-a
EH 5.45+0.40 24.56+1.18 21.26+0.47
LAY 6.67+0.26" 32.75+1.37% 24.45+0.602
FGTT 10 7.26+0.55 28.32+1.03% 21.58+0.649
A B IRIA TR 618 5.59:+0.229 26.08+1.099 21.99+0.619
309 6.61+0.45 35.16+1.38 24.01£0.57

3.4 X DAR AR AU K L T 41 20 P2RX7, NLRP3,
ASC, Caspase-1,IL-18FE FH B WM  5IEH 4
Pl A, #55 RY 4 K LI 55 2 21 P2RX7, NLRP3, ASC,
Caspase-1, IL-18 # 1 % 15 B & 8 Jin (P<0.05, P<
0.01) ; S REARYL L AL, 4R A7 88 FF 11 JIR A W ey A1) o

K B S 41 41 P2RXT 3B M %k W W R AIK (P<
0.05) , F P VT 41 (4R 75 % 3R 1 AR % W = R A 4l
NLRP3, ASC # [1 3% ik B 1 BE Ik (P<0.05) , 5P VT
Y1 HR A IR R U AR 41K B Caspase-1,
IL-18 8 1 35 W E BR R (P<0.01) . W35, K2,

*5 MEZEHOMRSB KR KERP2RX7,NLRP3,ASC, Caspase-1,IL-18 I E A RIZZM (F+s,n=10)
Table 5 Effect of YMO on protein expression of P2RX7, NLRP3, ASC, Caspase-1, IL-18 in rats (x+s,n=10)

215 #l ik /mg - kg! P2RX7/B-actin  NLRP3/B-actin ASC/B-actin Caspase-1/B-actin IL-18/B-actin
iEH# 0.16:£0.04 0.27+0.03 0.110.04 0.07+0.01 0.24+0.02
iR 0.340.08" 0.45+0.04" 0.30+0.06" 0.19+0.012 0.38+0.03"
AT 10 0.27+0.05 0.24+0.03% 0.11x0.02% 0.08+0.01% 0.22+0.029
AR 2 IR IR 618 0.09:£0.02% 0.25+0.02% 0.08+0.05% 0.07+0.01% 0.11+0.04%

309 0.14+0.03% 0.42+0.06 0.12+0.05 0.09+0.024 0.20+0.07%
4 itig TNF-o 55 7SR AE 19 & s AL i v 403 18 3 B 25 A

VAR S J2 — Tl A7 J B AR i, R
S RE LR 0 BE AR 5 R 28 B A, 5 b 4 i R Gk
(i 3 P e s s /N 2 B L G A Nl ol 1
PR LR (HPA) F5 25 35 L LA B 0 b 1 25 ¥ S 7 2
W R, E fFE NIRRT . WARE 20K
B 2% I PR B9 A7 A6 22 R BCUE , v #p 28 4R i
B8 — TR ST I L Ok B 2l IR K sh A
F 5% UE S 1 18 1 L 38 AT 7 U A E 4N, il LR
il A AE AN PR T P AR A DG F 5 & B £ il
4 ¥ = 5 WARGE /Y & A, b IL-18, IL-6,

I PR A 2 2 B 400 A8 ik A8 3 i 5 9 S 0 D I 3 AR
KA RN R FFIB T, IARAE M8 35 7R Y7 A, 2
R F IL-1, TNF-a, IL-6 7E IfiL 1 9 9 % & T 15 %
XFREAY [l BUFALINO 25" B 5% 3iF B 76 H 4%
FET B 30 AR i B 3 R M B A v R 3Kk A N R
s, W IL-18,1L-6 , TNF-a, TLR3 & TLR4 2

NLRP3 % i /N A 1 15 Ak 2 2 E F2 1 5% 0 4170 47
JiE 2 1) BN 2 — . BN A R A7 A
Caspase-1 Fll ASC 2 sl i & 1 L &2 5 1K, A T gk 44
IS 0 /0N 8 5 48 B b, f B BRI B fE R A S
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P2RX7- e — 69 kDa

NLRP3 s - S— a— a— | |0 kD2
s T o

e L

p-actin S S S D
A B C D E
2 #& % KR P2RX7,NLRP3,ASC, Caspase-1,IL-18 I & B &
poy: B 33
Fig. 2 Electrophoresis state of protein expression of P2RX7,
NLRP3, ASC, Caspase-1, IL-18 in each group of rats
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