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(WZE) BE WELEXHEFIEEKXREHE N 5-2 € % 2B(5-hydroxytryptamine 2B, 5-HT2B) % & fr 5-#% € iz 2C
(5-hydroxytryptamine 2C, 5-HT2C) % fh % 3k X F 5§ y-% £ T B (y-aminobutyric acid, GABA) 4 E Rty %7y, FHik 32 R
RARENKTRER D N 44 2R R A4 BFRA EA A P67 4, A 4 fo b7 4 H 3% MCAO R g m & 7 F &
VAT G A M E B FREEE TN &, FE B B Ashworth 31 # A R ALK A KT, T4 A L300 % A R 8935 3 o e
Western blot % 4 il & & 5-HT2B % fk#n 5S-HT2C % fk %k 3£ 4L, ELISA %40 & # &+ CABA ¢ &, &R %7 5, % & Ashworth
Mk AT nFw,ERL BT ANEETEaAMBEF KA (P<0.05), T BT 4% 4 AT 8 FKTHE 4 (P<0.05); F 1 &

EHH AT LT E AL BT AFLHELFRTEEARBRTF AL (P<0.05), T ik 77 437 2 %5 THE A (P0.05); 4 2
41 Gh9Y 41 5-HT2B % fhfn 5-HT2C & fhkk BH b T2 4 448 F K 44 W B3 7 (P<005), B 657 4% 5-HT2B % fk#n 5-HT2C %
kR E B FRTHA 4 (P<0.05); # A 4 GABA 4 BT 2 & 4 8 F K4 (P<0.05), 557 41 GABA 4 28 THA 4 (P<
0.05), &t WEATURREEMEFEARNIEZE BRINKY RAEZH R E L, LAH T 45 F 6P 8 5-HT2B
ZhAn 5-HT2C Z &ty %35 LK GABA B EH X,
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Effect of the pressing manipulation on the expression of 5S-HT2B receptor and 5-HT2C receptor

and GABA content in the spinal cord of rats with cerebral apoplexy muscle spasm

CHEN Hainan, LU Yuan, WANG Lanlan, SUN Menglong, XUE Huitian, YANG Zhou*, PENG Liang*
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To observe the effect of the pressing manipulation on the expression levels of 5-hydroxytryptamine 2B
(5-HT2B) receptor and S5-hydroxytryptamine 2C (5-HT2C) receptor and the changes of y—aminobutyric acid (GABA) content in the
spinal cord of rats with cerebral apoplexy muscle spasm. Methods A total of 32 rats were divided into 4 groups by random number
table method, namely blank group, sham operation group, model group and treatment group. The model group and treatment group
constructed the MCAO cerebral ischemia model, and the sham operation group performed the same operation as the model group
without inserting the suture. The muscle tension level of the rats was measured by the modified Ashworth muscle tension score, the
motor function of the rats was measured by the balance beam experiment, the expression of 5-HT2B receptor and 5-HT2C receptor
in the spinal cord was measured by Western blot, and the GABA content in the spinal cord was measured by ELISA. Results After
treatment, the modified Ashworth muscle tension score in the model group and the treatment group was significantly higher than

that in the blank group and the sham operation group (P<0.05), while the muscle tension level in the treatment group was significantly
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lower than that in the model group (P<0.05); in terms of balance beam exercise ability score, the scores of the model group and the
treatment group were significantly lower than those of the blank group and the sham operation group (P<0.05), while the score of the
treatment group was significantly higher than that of the model group (P<0.05); the expressions of 5-HT2B receptor and 5-HT2C
receptor in the model group and the treatment group were significantly higher than those in the blank group and the sham
operation group (P<005), and the expression levels of 5S-HT2B receptor and 5-HT2C receptor in the treatment group were significantly
lower than those in the model group (P<0.05); the content of GABA in the model group was lower than that in the blank group and
the sham operation group (P<0.05), and the content of GABA in the treatment group was higher than that in the model group (P<
0.05). Conclusion Pressing manipulation can effectively relieve muscle spasm of rats after cerebral apoplexy, reduce muscle tension,

and improve the recovery speed of motor ability. The mechanism may be related to the expression of 5S-HT2B receptor and 5-HT2C

receptor in spinal cord and the release of GABA.

(Keywords) cerebral apoplexy; pressing manipulation; muscle spasm; 5 hydroxytryptamine receptor; y—aminobutyric acid;

modified Ashworth muscle tension score; balance beam exercise ability score
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ZEMAT AN AL JTAJG PR ER 28 CCA 7 XUAL T
ICA ZAARAR BTN |, LA E Wi id A ICARS FA IF
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R H 3 RS 4 A ) D) TR sk 2 R BRURE A T LU
IR
14 THIE

FERYZH AR ST H AT — RGE B TR R TR H
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PR it £1) e T BB A A B/INBEL T 51+ 80 (1.5 40 )
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FERH 752 9% (2 43 ) MR BURR B shiz sh 45 5 B A
B 43 et A L PN L T B R 53 2% (3
43) R R SRR A Bk 3h 15 sh R e L i AR R LK
HH I8 1 055 54 D (4 43 ) R 32 TR S M A3 AR i
i B8
153 FALHmME KRizshae i =%
FEENEY %5 U0 S iy ACAG W 77 % | F 3697 1 Ja 547
POy SEAEF ARG A K 1200 mm, 56 I8 25 mm,
SEHS 5 R S R BRUE T R — iy, 7 B ) it
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AR TCHECE T KA E b2 43 il A e TR b
ATCIENCAT 33 4 . Jovk il i V- A @A T I A5 e i
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M PMSF B:V . R BGE &8 41 205 6 24 W L 1:9
B ATC BB R L B RE L ECAE Fluko L BHZH 215
45 LI 15 000 vmin3HK 3R(10 s/IK R 10s), 2]
HdRRARE EP A FARR IS . 50K 58 B 5 R A
AR VKD B E 2 20 min 5 4 CCES.L 45 22 )R]
20 min, BLOFHEBCE R 13 000 r/min, #0248
H 8.61 em B0 58 WU BV WON REIAE 5, 343
HUEATHEA . #ER A WCB =501 1 BCA TR,
FE i ] PBS Hi B 5 LARE S :BCA TAE W =1:8 1) L4l
RA, 58 T37 CHIRAEE THE 30 min SUEE
HETFWE 60 min, 285 4% BAEEAR ALY 570 nm K
UESE F I EE R A E) OD B . S IR Sx 1 38 J5RE S
2% WK RE R SR RN 4 mg/mL, FEAT B IRAE L 5
min A8k, Fie HEH AR SR i BE ] 209% 53 B
FS%UARIE , B L EAE S R 20 g, SRJG HEATHLUK |
R B, LA 3% 4 LT 18R 1 -TBST i B —$t
JEE TEEME 10 min, 4 CHEIEFREE SR, 2 H
b 85 i BE LA 28 1:1000, % B IS AR B 4 mL,
L 590 i fig LR —TBST 5 B bt , I45 1P/ MR
IgG (H+L)HRP: 111 £4T % 1eG (H+L)HRP=10 000:1 fY
FeBli 4. TBST PEA% 6 YK (3 min/IR ) J5# ECL
TR TR O R R R O K R R
2y 2 mindt 58 E R .
1.8 ELISA A4 K A GABA & &4k

FricBE S L An i S FL AN ZS AL, ZE A o b L
T [ FERR U i 45 50 WL, 4R S LI A Fi
FEW 40 L FIRE &L 10 wL, 7625 F AL LA R B AL
f 100 L Ay BEAR R o JS R AR B S LUIE IR 37 °C
I 60 min, HLE 78 BUG FT I BRI L BRI AT S
T, BT B LS 0 R O R 30 s S5 R BR (E
25 Wa T . FEAFLDEM 50 wL BaF A
JEIA 50 wL S A5 B, IF 485 W28 B a5, 5o
PEA R T 37 CHEE LS T 15 min DL
B, FEFTA LN 50 WL 28 1k 3 45 15 s e o
MLk N o Phas LA Z bR i 7E I A 2R T
J&i 15 min PN AR 95 BURE U 43 530300 72 45 A~ L A W
JZ(OD ) , i % P4 h 450 nm,
1.9 Stk

JIT A S 0 K R FH “ooes "SR A A, GE 40 M A
SPSS 21.0 B, Zeka g, BV i A5 R A i A Hicdla
FEE IR0 BLJ7 22 5%, BOT-fi A 45 541 1) 22 54

K56 % Kruskal-Wallis %256, F Ay B0 4 6] 22 5
PG 56 351 2R FH B DR 2R T 22 00 M, Y DA P<0.05 Sk 25 57
it X,

2 /R

2.1 AT Ak A

2.1.1 4 KE Ashworth TEr i s HAH S5
FARUAE, Z 5 THGIH2E L (P>0.05), JRITHT,
BERIZH J6 97 A L F 28 A AU F R4 0E o 3%
T (P<0.05), GI7 ) IRIT A BRI L TIR YT
B PE 23 525 R B (P<0.05) ; LR T 4L A0 L T A B 20
W0 B % T (P<0.05), PRI 1.

x 1 FHKR Ashworth W2 L5 R L& (x5, 77)

4150 n YT R
ISE 8 0 0
BT ARH 8 0 0
el 8 2.375+0.518%4 1.313£0.25944°
AT A 8 2.625+0.518%4 0.625+0.517447°

H 5 A, 2P<0.05; 518 F R4, 4P<0.05; SRR 4 [
3 ,59P<0.05 ; 53R 7 i b8, ©P<0.05

212 HHKEFEAN G mSHAS5BFAR
AL, 22 5 G024 L (P>0.05) . IRYT AT, B
A JRIT A T2 AL TF R ALPE 4 B 3% F [
(P<0.05), 097G, BERIZ IRY7 AR L TR YT TP
3 3% T (P<0.05) ; Hif o7 41 AH b TR AL 241 37 43
W& FTH(P<0.05), TEWLEE 2,

x2 BEERBREEHENTESERILR (vx5,70)

4151 n BT RIT IR
2 HA 8 7.000£0.000 7.00020.000
RFARM 8 7.000+0.000 7.000+0.000
R 4 8 1.000+0.00044 1.875+0.33144°
frdl 8 1.000+0.00044 3.000+0.50047°

W H A A, P<0.05; 5 B F R4, 4P<0.05; 5 A 41 L
8 ,59P<0.05; 5iRI7 I FLEL, ©P<0.05

22 HH KB S-HT2B Z A 5-HT2C 2%k &k
R

25 141 5-HT2B Z KM 5-HT2C ZhEKikE s
BF AR, 22 7 G L (P>0.05) ; B A
H IRIT I 5-HT2B Z K F1 5-HT2C 32 fA K ik &
A EEF 25 1 4RV T R 419 2 42 T (P<0.05) ; HLiR
JPUL 2 A2 AR ik BIL TR 4 (P<0.05) . T
TLIE 12 3,
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THA BRFAE K24 GTH A4 BFAA R34A GT4

5-HT2B
54 kDa
373
5-HT2C 55 kDa
373

GAPDH 37 kDa

1 Western blot &R &

3 BFHKR 5-HT2B Z4H 5-HT2C ZHEFRIES LB (vss)

251 n 5-HT2B % {Ak 5-HT2C 1k
25 141 8 0.224+0.039 0.21520.051
P AR 8 0.270+0.110 0.241+0.128
A7 2] 8 0.634+0.175%4 0.553+0.17744
HIr 4l 8 0.504+0.08744" 0.384+0.059241

5 FA L, 2P<0.05; 5T R4 LA, 4P<0.05; 5 R4 I
i ,5P<0.05,

2.3 HAKE GABA FiH#K

75 14l GABA & 5IFARAE, 27 L%
TR SC(P>0.05) 85814 59740 GABA 4 1L
Fa5 I AURR T AR A 5 B AR (P<0.05) 5 HiRYT A
GABA & it A (P<0.05), HEWLE 4,

x4 EHKXR GABA 2L (v4s)

4151 n GABA
= HH 8 0.318+0.047
e F AL 8 0.287+0.023
BRI 2 8 0.267+0.036%4
Hyr 4l 8 0.32020.031 440

WA AR, 2P<0.05; 5T AR 4 L #, 4P<0.05; S ALA LY
#,9P<0.05,,

3 Wit

Jigi 7 r 3B F R, LA P B 2 R A R B
W, 5 b 57 A e [T 2 - o XU Y e KRS ) P X
H XU R PR AR T R S P A RS - R U2 SR 2
B AE AR AN EHE OB BRI, o XU
SR TR F 0 DR 2 80 7 XL I AR AR
AR, X KU HEIE 23R | v B 32 9k DLs KUK
A AR B IESONARA S & A AV AR5 H rp XU
SO D RE R 2R A I O AR R 55 | I [ R
B EI NG BB, Wi kAR RS
T EMFEZ - B B A BE 24 RBIE
SEBRIEAR B D AR ] - 258 ) I 0 8 9%
Z e LB Z 1 BE LR LR &5 Z b7,

RV 35 W LA 308 22 4% 0 A 014 DA 3 22 Ak b i VAR
B, AT AR 2 B AR08 5 1T (R 7] - 2808 18 )t $2 3 4
Z VA, B =22 0 0k WA TRDRE A Sk 4 3 R
BT I A R SR FE PR 5 1N A (R ] - 280
W) < FE K T i KO it bk Fc D)
K, IR UG | HEAT I T, BORE S e . 5 22 A,
&R E MR k52 FB T ek AT LR R Ak 7=
Az RO, DT 36 A el ZE AR A BT S B0 A
BT A SN . R T IR Hek d g K
i PR 5 S5 98 9F 52 F S22 — oA R0 i A< oh 5 B IR
J7 Bzl

5—HT J& #1 4 72 G5 T 32 B 1) BRL i 2 ft 42 388 I
HZ A 725 14 WA R0 32 5 o0 & 0t
iR Py 5 | 24 B2 AR R AR A0 B P e 7 R R 5 1
SHURI S o BR T 5-HT3 2K AR KT T8 7
T I8 32 AR AN, HiAY Y 5-HT 32 /R G ik
FEH L, HATLLYS Gilo Gs il Gq 3 B i) B 1 B ik
I AN [ (A 5 3 B i LI S A2 AR IE S 2 5
145 A7 3B 3h 55 2 0L BE 3 R 079, GABA
S AR B 28 2R G0 v R UL () 0 ok o 38 T, B SR
T, Bl A J 9 2R T — R i PR 2 PR A i 2 44
D3 e, R % 1A B 1 42 1 58 0 0055 , LAGABA Ry R
2 0 00 ) P ok e T A R RO T LI PR AR
1 B0 A2 K R GHE OB AR T B SR R W AR
Gq W% 5-HT2B 52 {4 Fl 5-HT2C 52 14 Al L3 0%
W1 i C (phospholipase C, PLC), ¥ PIP2 43 fit Ay
IP3 1 DG W54~ A A7 £, 1 TIP3 8 9 12 £ 41 g 9
55 A DA B I R T Ca?, DT T 15 40 A 3K I 1Y Ca? ik
JEE o H TR R 5 ik 38 9 5 R 1) R LA Ca® AR
P, AFAT 9 Ca?* it A 52 fish i B 1) 7 =X 88 ] o2
il 22 338 T4 RO 1A A B R B e R 5
HT2B 3Z K Fl 5-HT2C % & a] LU oF i 45 Ca?* (1) ik
J3E R 5 W) it 2 366 SO 1) R L, A A5 R AR AR 28 R G
I5 Ry DL A P A 285 B GABA L R AR OR 230
[l P AMIF S 6 W], BB I 5-HT 32K 22 58 76 JIL P 9
25 LA 9 57 B R R A R 28 R SR AR 5 IS i Bh )
REVK S T R T E B AR T, 0. A 5 R 30 BEL T 8 2%
HE R K BB BE N 0 5-HT2 Z kR, g 3%
5 R iz 2h 2y R 1k 52 22 1 5 Ak B aE At
PR AR K A BE 210 5-HT2C B35, o] DL 3%
fifi HopR AR B T P

A ST A FT AT X R L Yo vk % M i
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i e K BRVUE 2R (4 A BEAL AT T 3 N TR AR
R,LEEERFEN . (1) & R I7 K BRLK
JKFA B TR R 21 45 3 T 3 A, B R S
5T 3% B 4% 5 BB A R0 A i A b s LR 2R O
TEHEZ B DIRERIIRE 5 ()RR ZH K BB RBEMN 5-HT2B
ZAR 5-HT2C 52 tA ik & W 3% FH = HGABA % &t
W S B ARG, 1T 22 VR AT IS, PR Z IR R A B 8y
BERACH GABA it B E TR . 456041 HAD
WFFE R A e AT bR S 25 A . (1) A
Je WUR ZE A S5k P Rl S—HT A2 PR Rk W 0L I S8 A
V) SCHE 5 (2)H BB YT I A v e WU 2R 1 2R B AL A
A Al BE S 8 A P 3% S-HT2B 24K Fl 5-HT2C Z &Y
FEIRNEOL , PETAEAT I b (8] 4 2250 ) Ca® R EE I
FE, TG 200 GABA FUBHUE: , TTGABA
HZghM &It LI 2RSS &5 M T8 MU R
Al B TR S 458, v LLRAAE O€ 5-HT %2
KB HGABA & /E NS H IR, ke ik — L IR
ARG 6] B2 A A8 T ) B8 5 44 3 38 %) T
I7 R R ) | DT R R 4% 0 ol EL A B TR

25 TR A S8 4518 R I R4 A T I A o
Je WUER ZE 4RI T — 2 14 AR B 2 S 0 R Al (6T
Fe R A G S—HT A2 4 1) B R J2 A= BRAIL I LA B AN
Ivil ¥ iy 2O A I 48 B 10 5 W) 475 (B A5 30F — A5 AR 5
RE

S % ik
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