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[ Abstract] Objective: To investigate the effect and mechanism of Chaihu Jia Longgu Mulitang

(CIJLM) on hippocampal NOD-like receptor protein 3 (NLRP3)inflammasome pathway in rats with depression.
Method: Sixty male SD rats were randomly divided into a normal group, a model group, a MCC950
(1 mg-kg"') group, and high- (13 g-kg') , medium- (6.5 g-kg"'), and low-dose (3.25 g-kg') Chaihu Jia
Longgu Mulitang groups, with 10 rats in each group. The depression model was induced by isolation combined
with chronic unpredictable mild stimulation (CUMS) in rats except for those in the normal group. Rats were
treated correspondingly for 21 days by intraperitoneal injection in the MCC950 group and gavage in other groups.
The normal group and the model group received an equal volume of normal saline. The depression-like behaviors
of rats were observed by sucrose preference test (SPT) and novelty-suppressed feeding test. Enzyme-linked
immunosorbent assay (ELISA) was used to determine the levels of interleukin-18 (IL-18) and IL-18 in the
hippocampus of depressed rats. Western blot was used to detect the protein levels of NLRP3, apoptosis-
associated speck-like protein containing a C-terminal caspase recruitment domain (ASC) , and Caspase-1.
Result: Compared with the normal group, the model group showed decreased sucrose preference rate (P<
0.01), prolonged novelty-suppressed feeding time (P<0.01), enhanced protein expression of NLRP3, ASC, and
caspase-1 (P<0.05, P<0.01), and elevated expression of IL-18 and IL-18 (P<0.01). Conclusion: CJLM can

alleviate depression-like behaviors in CUMS-induced model rats, and the underlying mechanism is related to the

inhibition of the NLRP3 inflammasome pathway .
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Table 1 Evaluation of sucrose preference test (SPT) and novel
feeding behaviors result of each group, after 21 days modeling

(x+s5,n=10)

2151 Flit/g kg WK UE5/% B A7 B ) /s
EH 27.41+4.32 134.61+32.51
(eS| 13.46+3.23  256.31+31.53%
ESibIbA=gaR ) 3.25 14.21+3. 42 251.46+24.43
6.50 13.51+3.32 261.46+23.51
13.00 13.44+3.12 254.36+32.45
MCC950 0.01 14.51+3.45 249.72432.16

TF 5 0F % A P<0.05,7P<0.01; 5 18 41 H 43 P<0.05,
YP<0.01(F 2~4Td) .

3.2 XFHIAR AR BB K i 4 2R KR AT R AT s
W Zh 221 dJE, SRR A H R, e N e i 4
ey S 2E B K i G 3 2 0 5 (P<0.01) , BT AT
P £ I () ) 3 4 46 (P<0.01) . LR 2.

3.3 XFAAR K B 5513 b IL-18 Al IL-18 K °F- 119
R 55 OE R A A A A A i I rp IL-18 A1 IL-18
3 T (P<0.01) ; 5 SR 4AH g, MCC950 Fil 4
HA N e B W5 e b R e 2T v IL-18 AN IL-18
5 AR (P<0.01), WLE3,
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Table 2  Effect of Chaihu Jia Longgu Mulitang on sucrose
preference test and novel feeding behaviour result of each group

depression rats (x+s,n=10)

215 Mik/g-kg' WKMIE5/% B 8 & i) /s

EH 30.53+4.61 136.54+31.23
LY 15.56£3.57%  398.46+35.29%
SEE N E A 3.25 23.26+3.21°  309.44+34.417
6.50 26.48+3.37"  143.46+33.38Y
13.00 27.51£3.35%  150.53+23.24Y
MCC950 0.01 28.73+4.26"  157.31+23.28"

F3 KEPMEBHFAIXNMBARESILPIL-1BMIL-18 &
EHEM (i+s,n=10)
Table 3 Effect of Chaihu Jia Longgu Mulitang on levels of IL-18

and IL-18 in hippocampus tissue of depression rats (x+s,n=10)

gL
45 ik /g kg IL-18 IL-18
I 70.12+22.35 52.59+21.55
i 237.51+32.23”  136.41+15.56”

SR B A5 3.25

6.50 155.42+27.58"

228.67+33.12 131.59+14.78

84.89+5.379
13.00 125.46+24.35"  75.83+6.24Y

MCC950 0.01 108.41£23.129  62.75+5.43Y

3.4 XF# AR K B S A 3K o NLRP3, ASC,
Caspase-1 2K I RIA M2 5IE 5 4 g, BRI 4]
7 O 7 NLRP3, ASC, Caspase-1 & [ #£ ik i & TH &
(P<0.01); 57 4] Ho A, MCCO50 A 4E A N Je & 4t
W5 ¥ i A A 4 i S NLRP3, ASC, Caspase-1 25
H % s W8 &K (P<0.05, P<0.01) . W
F4E 1,
4 itit

AR A 2 — il DL ) 155 JaR I A R PR L
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S X MER TR S KR s B R AR P EEE R
A AW PR E JE B A R CABIE”
1 S v N T S R VA 40 T 3
B, 2L IR E i P SRR AR R
W) A= 95, % BRSO L LT Ak K o SR e 4 W5
HSe B R E S AR NS CEE RE
R KM K (AR A E2AR)AH
Ao 5 i 2y 3R 2 g BH G BH TS B, HE B A
z gyt

CUMS # iz i T AR AE #9995 B AL ] 15 24
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x4 LEHPMEBHYHXEDH NLRP3,ASC # Caspase-1 EAFKIEM I (x+s,1=10)
Table 4 Effect of Chaihu Jia Longgu Mulitang on expression of NLRP3,ASC and Caspase-1 protein in hippocampus of depression rats

(X£s,n=10)
21 51 Fl /g kg NLRP3/GAPDH ASC/GAPDH Caspase-1/GAPDH
IEH 0.45+0.05 0.37+0.03 0.7120.11
T 1.51£0.13” 1.22+0.15% 1.35+0.127
Se e A 4L W5 % 3.25 1.15+0.12 1.12+0.14 1.33+0.13
6.50 0.81+0.18" 0.65+0.12% 0.75+0.12%
13.00 0.75+0.12% 0.42+0.14% 0.73+0.13%
MCC950 0.01 0.7120.13% 0.45+0.13% 0.75+0.12%
NLRP3 _ 110 kD8 FCE I A1 1> 5 TL-18 A TL-18 3 I% 1 55 5 9 T -«B
(NF-«B )il % , 1% 4L 19 NF-xB 5 AR N, 8 80 F i 3k
ASC_ 22kDa R 60 5 57 4 SO B BT 2 1 40 BT, o TL-18,
Caspase.1 _ 20 kD IL-18, IL-6, [l Jid R SE A F -t (TNF-a ) 5 RAE A1 i
I8 WO PRG3R ARSI IRFR K G CUMS i
oneorr [ s SR e RO | 5 T 20 LB, B 4 T o

A B C D E F
A IEH LB, BRALC. 5o B 45 3. 25 g-kg ' 41;D. 4]
T B AW 6.5 g kg A1 E. S5 I e B AW 13 ook 4L
F. MCC950 2
1 #AKREDH NLRP3,ASC #l Caspase-1E A R XK %
i3
Fig. 1 Electrophoresis of NLRP3, ASC and Caspase-1 protein

expression in hippocampus of depression rats
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FEAC o e B HD 20 BRI B PR R RE D T R &
PR, B T ShRE ) B AR, 2k BT
R 3% 2l /b S5 A A AR AT S, 0 Ah B R B A R
RAE) TR, 5 SCHRIGE AR RS e & AT
oy WA 1) LR AL, 3278 IFR K G CUMS 3 3 52
I

VA T 4 928 40 il P NLRP3 48 A5 /1N 1438 1% 1Y) 38 7%
Z 5 AR & R AL WY N G g A0 R 4 2
T ASC L T i AZ 5 S v 4 i 388 2o 5345 4 G
1 43+ 8 X (DAMPs ) R 510 B R ) B B0 e 95
WO, ASC Hh ML A% 5% 7 B3 L 175 5 NLRP3 R AE
NIRRT S S ASC %5 & L W 5
pro-Caspase-1 38 &f [ ) #] , 7 2 1 1k 1) Caspase-1,
Caspase-1 F5-YJE] I i T~ %% AY IL-18 i /& (pro-IL-18)
FL-18 FI A (pro-1L-18) i #4 A IL-18 FI IL-18, If- B¢

NLRP3,ASC,Caspase-1 £ [ £ ik it & It i, i &
IL-18 F IL-18 75 & & Fh & , 150 WY A58 A 4 42 52 005
NLRP3 4 ¥ /M | 1% 16 NLRP3 48 5iF /)M A fdi 1L-18 F1
IL-18 K & A 24 I B¢ il , IL-18 A1 IL-18 Ff 3% i
NLRP3 % AE /M 62 5| 8 98 5 =N, 175 5 #4800
1 JSE ST £ 6 %) 200 L T i T il Y S-HT R
W, S AR AT >, $E7% CUMS % & NLRP3 %
PR/ (3800 L 3 46 NLRP3 R M /ME S 5 T 404k 5
(4 %5 3k 2 o

SR Je B A W5 7 38 2o 70 NLRP3 0 52 38 #
KX ARRE 1 TR AE o B SE R BLAM AR E R
A1 JE I BB 40 i b NLRP3 7% 4k, 1L-18,1L-18,IL-6,
CRP, TNF-a 55 R A T K V-1 &5, 40 i 7K 5
AR AE (1 7 AR B 5 U0 AR OGO T 4 22 B AR IR YT
J& NLRP3, Caspase-1,IL-18 Fil IL-18 i mRNA i} %
IR B AR IA T B I AE AR T e A i DR KR
B TR I A 1 S B AT e iR
F R IR E AR 27 T Ak R NLRP3 3 [ A9 /08 B, B il
1 % K F ] CUMS il #, R RE 1 T 75 5 9 S A5
USRS A i b R & R IL-18, IL-18 JK O T
B, MCC950 J& NLRP3 Ay 41 il %11, MCC950 ]
A 0 B A A R )N R BT 48 f th NLRP3
RAE/IMETG AL, Caspase-1 22 A K IL-18 1943 i , A
7 36 K R AM AR AT A2 AR 45 R BRI IT
21 dJi, SRR AL AT e, MCCO50 FLE i fin e i 4
Wi v | 3R e 4 5 v NLRP3, ASC F1 Caspase-1
FH AR E WS, IL-18, IL-18 & & 14 i % A%,
530k RGE — 25 . MCC950 3 i 1 NLRP3 (1)
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1o BT AT B B[] d 2 46 e, $ 7R NLRP3 A& /A
00 461 550 F0 e I e B 4 W5 7 1 ¥ T I 3 B R R
KB, CEMAER T . 5 MCC950 R #E , 45857 i
Jo B W5 1 7T fE 5 MCC950 %F NLRP3 48 i /) 14 i
%A AEARL % 30 4 4R D BELOE TL-18 A IL-18 Y & B 5
TR, DT ok 528 4 i 52 187 LA % % SR o) 400 25 440 e #1451
O, - 10 AR AT

25 LTI, AR A K B S AE A NLRP3 RE
JINAE (A B RS LA B TL-18 1 TL-18 43 26 388 Jin
15 & R AE N 5 48 83 0 e i 4t 5 7 58 2 S )
NLRP3 4 5 (1 4 9 [ B w2 84 473, DT 2% 4 B 4
HBAVEFH . NLRP3 48 AE /MR AE Sy [ A7 4 52 114 8 2L 40
JHB 43, AE AR AE & KR 9T AL v kP R
fEH -

AW 588 S B R AR IE 5 e e AL 22 a] i v
TE 5 R AR AR | 5] B A BF X NLRP3 485 /M HE Y
B2 R AR A ) . AR5 & B NLRP3 R AE /M
1) 2% 35 7K 7 A8 Ak T 5 40 i B 04 A8 Ak B A R )
SYIAT R 2F S, 9E B NLRP3 48 i /A 2 3l 5 ] il
% A2 5% ) Je 2 S AT R A AR Ak, B R RS T AE
S 0 8 B W5 1% 1T BE D ] NLRP3 58 5 /MR 1k
U559 IL-18 F1 IL-18 (19 & 5 B0, e B AR 4T
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