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Effects of Chaihu Plus Longgu Muli Decoction on Microglial Polarization and Synaptic Plasticity in Post—Stroke Depressed

Rats
LIU Yuan-yue, HU Dan, DING Cai-xia, LI Chuan-you, XIAO Jing, LI Ting—-ting, GUO Xue-yan, SHENG Lei
( The Second Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210017, China)

ABSTRACT: OBJECTIVE To investigate the effects of Chaihu Plus Longgu Muli Decoction on behavior, microglial polarization
and synaptic plasticity in post—stroke depression model (PSD) rats. METHODS 50 SD rats were divided into sham operation group,
model group, and low, medium and high dose groups of Chaihu Plus Longgu Muli Decoction. After middle cerebral artery occlusion
(MCAO) operation, chronic unpredictable mild stimulation ( CUMS) was performed for 4 weeks, PSD model was established, and
Chaihu Plus Longgu Muli Decoction was treated. After treatment, Longa nerve function score was measured, and depression—like mani-
festations were detected by sucrose preference test and forced swimming test. The expression levels of inflammatory factors interleukin—
1B (IL-1PB), interleukin—6 (IL-6), interleukin—10 (IL-10) and tumor necrosis factor—a (TNF-a) in hippocampus were determined
by enzyme-linked immunosorbent assay ( ELISA). The expression levels of CD16/CD32, CD206 and postsynaptic dense protein—95
(PSD95) in the hippocampus of rats were labeled and quantified by immunofluorescence and Western blot. The synaptic ultrastructure
was detected by radio microscopy and the synaptic structure was visualized. RESULTS Compared with the sham operation group, the
sucrose preference rate of rats in the model group decreased (P<0.01), the static time of forced swimming experiment was prolonged
(P<0.01), the expression levels of inflammatory cytokines IL-1B, IL-6 and TNF-a in the hippocampus region and the fluorescence
intensity of CD16/CD32 protein in M1 phenotype were increased( P<0.01), PSD-95, CD206 protein levels were significantly de-
creased( P<0.05, P<0.01), CDI16 protein level was increased ( P<0.01). Compared with the model group, the above indexes in the
medium and high dose groups of Chaihu Plus Longgu Muli Decoction were significantly improved ( P<0.01) . CONCLUSION Chaihu
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Plus Longgu Muli Decoction can improve the behavioral changes related to post—stroke depression in PSD model rats, and the mecha-

nism may be related to the regulation of microglial polarization and anti—inflammatory, thereby improving synaptic plasticity.

KEYWORDS: post-stroke depression; microglia; synaptic plasticity; Chaihu Plus Longgu Muli Decoction

R S HIER ( Post—stroke depression, PSD) J& ikt
A 2 e i DL AR R B, TR 4 T
BT A BRI AR B A rh R HG 3 A T HRR &
HAI3K 24.19%" ), PSD T & BN A Bk A Sk T AR
R E KR GRS VZ 38 FH I e etk 5 -2 (i
FH- 45 B A 1) 57 ( Selective serotonin reuptake inhibi-
tors,SSRIs) | = H A B AR 2 ( Tricyclic antidepres-
sants, TCAs ) S fFTEIT 8022 | Gk AN AU R | )
VEFI 2255 Jry IR T v B2 25 N ASCHE 13 B M2 36 97 SR
R T EmRAER, W H W W ek UL 2R T
PSD 77 Az (80 IR Sk 7 T B A5 Al £

PSD J& & 27 < ARAE” 5 < b X 2 S
CUEIRTEAS - HRUE) H - “ Ak B 2, & AN,
VRS A A R R AR | 9 g O R AL
N PSD WRRAIR TP ], S e & 4 Wi v A
SRAP S (IFEIR - B B IR I35 20 B e 28 TR
REVER 107 2% &N JLH R 2, Bl Bt , /M8
AR T, — B AT S8 e 45
DEZ T Z I B IEAR, L ME & IR Bz
FTAEERIRYT . BB KBS 7 HA T
RIS AR BTIARVE F , AR HIAL ) AT /8 55 9835 /)N
I T 2 3% A 410 A Bl 28 5 RE B ok 58 ik 45 A A
S AR AT R B2 S SR AR K
A S AL 17T /0 e Jo 240 L ) 2 48 R0 A S b
ZEHRAE , HE AR5 2 il ] A PE TT BB JE PSD A & i i
fitli

AHIFSE B A M P S i ZE (MCAO) Bk
AEE AN T BRI LA ( CUMS ) 57 R B, PSD £
B GRS It 5 4 W58 5 J6 1 PSD R RN
5 240 HE AN A 0 5 fh i) BB AT 4 4% T 41T K Ak
FIBILH , LA R 150 PSD (RIS B AL 3 1) 408 ) 25 47
JEL S SAEE 2 A
1 ##

L1 S5 sh)

JICAF e R R T 5 9 SD KB, A B 180 ~
210 g, SPF 9%, 1 A JL 5t 37 AR A= I R A BR A 7
SRS B PIVE ATIES . SCXK (51)2019-0010, FRi#fETR
AR FE  RFE S IR 25 °C X 45% , B
G 12 h 228 Jd LRI 5 1 J A S8 28 R
TR 2GR F S B B et (B A g

202112A146,
1.2 LKy

SEEINOR B 5 S 25 o, el 25 ¢ 4t
25 g, A2 10 g, HEiR 15 g KE 15 ¢, FH 10 g, 5
10 g, K# 6 ¢, 42 10 g, KA 5 g AN, Bty
o FORE R, FR VT B R 24500 A8 BRZA /1 #43t, 1 [ 7
TR 2 KA 5 R s B (VIR AR T R )
25, A TR 2R R 2GR AR 2 7 AT R
Ui PRI E | 2508 % 7 S 4% 6 (v [ 2 81) 2020
AERR K, ORR AR AN - 5400 6.25 o( 5
SERC T RURIAR S T 4 g IR, el 2 g(BE el
RS T 12.5 g W) 4105 2 o (437 fic 7 okEAH
MTF12.5 g A) ,AS 4 g(FFol )T FRA S T 4
g KA HERE 2 o (B 5 BC 7 JURLAH 24 7.5 ¢k
R ARE 1.2 (B ra i )7 BURLA S F12.5 ¢tk F)
NH 2.9 o (B UEL T BRI Y F3.4 ¢k R, A
4.5 g(BFle )T BURAE Y T2.2 gtk ), K# 1.5 ¢
(BB BRA S T 4 g W) ,E2£ 0.8 g( B
Be 7 WURLAR S T 12.5 ¢ W) , KA 4.1 g(BF 5By
TORAH 2 F 1.2 g TR, 12 o il 4 05 4 55 4 JkE
FRIJ A EA i 41 45 L 8 75 43V A, 100 °C 1E IR 7K IR IS
PeRS PRI FE 2 58 2V, E 45 % 360 mL, A2 &=
0.26 g - mL™" LA 4 CUKFE#
1.3 X3 5ikH

2 K BEHRY ( Thermo Fisher,51119570) ;K&
EUHL( Thermo Fisher, Micro CL21R) ; F, Yk R 5 A
%%: (Bio—Rad, 041BR121667) ; BEIR AR R 55 (K
fig, Tanon—4600) ; 4= ¥ 81 & W 758 (OLYMPUS, X3 -
SVR) ; BCA #& vk BE I 2 100 £ (35 = K, P0010)

PBS( &R 5, 575 : KGB500 ) ; i M2 £ 2% v i
(1478 4% 5. AR0030) ; Ibal —$i ( Wako, 016 —
26721) ;CD206 ,CD16 —i ( Abcam, 75 . ah64693 |
ab215977) ; TNF-a \IL-6 IL-1B . IL—10 ELISA &5
B (%, 185 .2C-37624 . ZC-36404  ZC - 36391 .
7ZC -36379); RIPA 5 2 fift W (32 = K, 5.
P0O013B) ; Goat Anti—Rabbit IgG H&L ( Abcam , &%
3 .ab150081) ,
2 Fik
2.1 sh¥ordl AR 42

# 50 H SPF 24 37 (1 I vE SD K B4 MR T



— 748 —

AL, BER L, 5880 e i 4t 05 A A% b, =
(2.5.5.10 g » kg™ ), S 7 L R FH B ML A 36
B, DASAR 1 BH ZE T RS K ik v 30 ks 5 Jmy b 1
i it i > 7 37 MCAO B, AR5 24 h #% Longa [#)
PRUEAT M DI REIT 50 (70 R 0~4 43, PP A0 s 3R
IR DI RER B ) LRI =1 H <4 KR,
HIEISE K 7 d FERIGH 7 KIFWR K ¥
PIJEFE 1 min 287K 24 h 256 24 h H4E 5 min BK
5] 24 h FLd5 1 min 4 °C VKKK 5 min 25 7 Ffi]
WO, LA R[] B[] SR B 1 o 149 01 238 58 5 7
KA, BTARHTE MCAO A 2435 3l kA i
Wi, AN 45 T CUMS, DL R M 3% H A4l R A
MCAO Bt & CUMS & & # 57 PSD A dhaz 3
Ji

T AR e N B 2 TR B 24 ) e A T
ey KA HES 1R, A28 3 AL, ey a4t
WRAIG R A A A 2R o A 2 2.5.5.10
g+ kgt HUCEEEA N e A 05 v Vs VR AR BEER K AR
BB L S 25RF R 10 mL - kg™, IBTFAR4
RHY 20 5 R 8 S AR BUE HRER K
2.2 WKL S

SCHGHET 1 d YRR RGN K, 25 24 h 5,
I3 SRR AT ZE A KA 190 E 7K K I T80 7K T+ B
5 b, Hhagasie 2 UK E, 1E5% 10 h IR
BEAZE K Ko K B T/ OB K i - 48 %5 =
BEAK IS FE L SRR T FE X 100%
2.3 SRIAVFK R

SEBGHT 1 d PIZER BE A EVK 15 min, FFR
FUICAKER 25 em WIBEESET (15 26 cm, FLAZ 18 cm)
W, 7K 25 °C, W DepressionScan i€ 5% 6 min P
KEAZ SR, RS 4 min KUK K Y i A
SIS
2.4 ELISA 720 7 ifg I X Hr R AE PR -1 235 7K -

F1 R 2R 45 R, B Ak 5E A U il 3R 15
M T 2 GRS R M R EBURE RN Jo f 1) 2
g1 A 10 f5ARF PBS, FIH 1L-1B8 . 1L-6 . 1L-10,
TNF-a ELISA 35 &, #2210 70 &5 i 51 454 25 3%, DU
FE AR R T ek K
2.5 GBETEICKLIN T DX /)N o 4N A 1) %58

B —BUI ARG G, B 4 CukAE IR, R H
PLFH IR B FIEE 1 h, ZJ5H PBS OB
VB3 W, BRK S min, TN 57 BT EOR IR
R S R BRI RTELR Y 5 5k U1 A WL

B E 2 RS2 2023 4F 8 F &5 39 545 8 1

B2 BPE DO K AT A C I A P Al 58
2.6 Western blot Il KX E i 524 CD16/CD32
CD206 ,PSD95 & FH A X} e ik &

WCAERE S R BUR R (1, BCA I 5E 3 A L
vk B B E Bk, CD16/CD32 . CD206  PSD95 #i
PRI H B 121 000 F g, B0 FH B PAMAL IR 1 -
5 000 HL A7 4% 8 ECL k2% & 635 % , Tmage
Lab 52 F3F 4785085 7047
2.7 GBI 2 il kA 4

BHE S R 2.5% % RERFE 3 d, A
1905 2 38 ' 8 52 2 b, TR TR G2 9% i 7K, A i £ 38
50 nmi Y] R, SR FH IS R Bl | 0 A TR 4 A e 8L )
BT H AN S T SR T 58 il S A
2.8 Giifeabe

SEI B v+s 27K, R Graphpad prism 8 %X
BT GE T 27 50 B, P<0.05 30 B 25 S A G2 7
X
3 #£R
3.1 FHHKK Longa W43 HLE

FELLE L 4 ], A7 Ry 2 A D0 ) U o A A 7 A
B, A5 BN 265 T S I e B A Wi iz b 3 3 ) 541
TFEE 28 .49 KA AR KR IEAT Longa PE47, 45 5%
R SETFARYL e, AL, SE I e 5 45
K SRR KB Longa tE 2558 gitm X
(P<0.01) , SHEIRIL i, 56 49 K45 2545 1 )5 4
SN B 40 7 | R B 4] Longa P40 i 3 FEAIG
(P<0.01) , $&7R 525 e & 41 W5 170697 5 A B T #h
ZUIREMRAE . WK 1,
3.2 ALK BRBE KT AEAR D R 30 Ui Dk 52 5 45 R
oA

/0N B T B K D 4 B R 25 R o . SR
FARA G, BRI A G272 X (P<0.01) ; 54
AU HLA, SR B 4105 b | 57 S 4R K g
FHBIEIN(P<0.05,P<0.01) , 1 JiF 3K A 3 i ] 5
FHHRL(P<0.05, P<0.01) , B W] S hn e & 4145
REfE PR S PSD R ERAYPUBIH R R, WA 1,
3.3 ELISA 3EINE i 5 X S0 7 IL- 18 1L-
6.IL-10 . TNF-a )51k K-

HEFARL i, BRI 5 5E T IL-18 ., 1L—
6 INF-o 7KV EF-, B G475 L (P<0.01) , %
FERF IL-10 BETH# 3 L, SHRBY R, 450
JneE 4t | R ALY RE T IR A Sh Y
WX IL-1B  IL-6 . TNF-a A5 (P<0.01);



XITCH 55 . SEWIN B 5 17 00 A S AR B/ A B £ S 5 Mk v SR A 520 2 8 JH — 749 —

& Hp EFIEA IL-10 fFRIEY FiE(P<0.05, P< WK 2,
0.01) , Horprr w7 2l s A i 1V it 4,
*F1 TBHAKR Longa iEsrLbEE

Table 1 Comparison of Longa scores in each group

215 ERPN 9528 K 549 K
BFARH 0.00+0.00 0.00+0.00 0.00+0.00
FERIZH 2.79+0.53" 2.40+0.76" 1.80+0.79*
SEA NI 5 A AR R e 2 2.76+0.62" 2.35+0.64" 1.55+0.61*"
SEFIN e 457 R e e 2.68+0.61" 2.39+0.72* 1.33£0.56™"*
SEF e 4 05 v 35 e 2.69+0.57" 2.41+0.69* 1.27£0.49*"*

. 5RFARALLE, #P<0.01; SHEEI HE, * P<0.05, ** P<0.01,

TF : Sham AR F-AREH ; MCAO+CUMS. B #IZH ;2.5 o « kg™ CLMAF. SE8A N e B W5 1A A% H 20 ;5 ¢ » kg™ CLMAF. %ﬁﬂ%hujzﬂmr
R FIEA ;10 g - ke™' CLMAF. G580 e+ ui v = Rl i 2 SIRF AR 4L A, ¥ P<0.01; SRR L4, * P<0.05, ** P<0.01,
E1 {BAEKXREKRBITFEEBE KNS RILE

Fig.1 Comparison of the results of sugar water preference and forced swimming in each group

7E : Sham. R F-AR 2 ; MCAO+CUMS AEHIZ ;2.5 g - kg™' CLMAF. SE53 N0 AHE 05 A IR 140155 g - kg™ CLMAF. ZE80 0215 H: 45
Vi 10 g - kg™ CLMAF. 568 e i 4 Wi & R 2 S IR AR E, ¥ P<0.01; SEBRIH LL#E, * P<0.05, ** P<0.01,
E2 KRAKXREBEIXKERETF IL-1B.IL-6.IL-10 TNF-o FI AKX FER L&

Fig.2 Comparison of expression levels of inflammatory factors IL-1f3, IL-6, IL-10, TNF-«
in hippocampus of rats in each group
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B3 |AKXKREIX/NMEFRAM CD16/CD32,CD206 RiXKFHILLE
Fig.3 Comparison of CD16/CD32 and CD206 expression levels in hippocampal microglia of rats in each group
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FIEH B B3 (P<0.01) ;& 2H KBS

2121 CD206,PSD95 & 13218 i # [ ( P<0.05,
P<0.01) , &7~ 5880 0 e B 4 W5 3 A 300 i/ g 5T 4
HaE Ak, e s ik 25 A VR, LI 4.
3.6 ST HLA RN 5 Al BB A A e 4

S RTFAR L s, AR 2 17 5 5 fiph 1) B 3 9, 2
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1 : Sham. fF AR ; MCAO+CUMS.BEHILH ;2.5 ¢ - kg™ CLMAF. 550N p B 405 A K4 ;5 ¢ - ke™' CLMAF. 5850 g & 405 7
FIHA 510 g - kg™' CLMAF. 5683 in e B4 L5 & il i 4 S I AR A LR, #P<0.05, % P<0.01; SHIAIZ L4, * P<0.05, ** P<0.01,
4 HBAARIEIX CD16/CD32,CD206,PSDY5 & [ RiLMLLE
Fig.4 Comparison of protein expression of CD16/CD32, CD206 and PSD95 in hippocampus of rats in each group

1 : Sham I F AL ; MCAO+CUMS BEAUZH ;2.5 g - kg™ CLMAF. SE8A I B W57 AR5 40 ;5 g - kg™' CLMAF. 5883 e B 451
PRI ;10 g - kg™' CLMAF. &8I I% B 44007 17 125 770 B 41 ; Mi. 2824 ( Mitochondrion ) 5 Po. % il 5 15 ( Postsynaptic membrane ) ; Pr. 58 filt
I ( Presynaptic membrane) ; PSD. 5 it 5 20 %5 ) ( Postsynaptic dense matter)

Es5 ESBETAREIBREN

Fig.5 Ultrastructure of rat hippocampus under transmission electron microscope
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