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Effect of “Qiangzhizufang” on the rat model of Tourette
syndrome combined with fear

JIN Zhi', YAN Zhao-jun®, LI Ya-qun', ZHAO Xing-you', WU Jin-yong>, XI Lei-ming’
(1. Shandong University of TCM, Jinan 250014, China;2. Affiliated Hospital of Shandong University of TCM, Jinan 250014 )

[ Abstract] Objective To explore the functional mechanism of a Chinese medicine compound “Qiangzhizufang”
on rat model of Tourette syndrome (TS) combined with fear. Methods The rat model of TS combined with fear was
established by intraperitoneal injection of 3,3’ -iminodipropionitrile (IDPN) combined with acoustic stimulation. After
giving different drug lavage treatment, the changes of behavior of the rat models were assessed by field test and behavior
test. The content of DA, TH and TH mRNA in the brain tissue was detected by HPLC, immunohistochemistry and RT-
PCR, separately. Results Compared with the normal control group, stereotyped behavior and exercise behavior were
increased, freezing time prolonged, but the content of DA, TH and TH mRNA in the brain tissue were not obviously
changed in the model control group. Compared with the model control group, the stereotyped behavior and exercise behavior
were decreased, content of DA, TH and TH mRNA in the brain tissue was decreased in the “Qiangzhizufang” group.
Conclusions The Chinese medicine compound “Qiangzhizufang” can improve the behavior in rat models of TS combined
with fear. This effect may be realized through down-regurating TH mRNA expression, reducing the content of TH, and
reducing the dopamine synthesis.

[ Key words] Qiangzhizufang, a Chinese medicine compound; Tourette syndrome, TS; Fear behavior; Dopamine;
(DA) ; Tyrosine hydroxylase (TH) ; Brain; Rat
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Z KM B IE ( Tourette syndrome, TS) J& JL#
F 308 UL DR P AT S PR, ELTE S 1 & A AR
JE R PR BRI N ARG R R . H Al
A 1Y SR ALTATIAS 43 W 3K 3k A R A 114
o AR TR GE Y R G, TR I R iR
JUIGSCIR AR A 7 £ I B ( dopamine, DA) i s it &
PG W R} AL I (tyrosine hydroxylase, TH)
72 DA G it A5 by BR S e , S B2 DA A
B, P Z ) D) O AR s A 2 T H TR | i
AR RA TEEE KRR NG ORI, B
A E B LB 5 28 IR EITIRIT 2K
PedshaE , O B TR . AR AT 3,3-%
FE PG (3,37 -iminodipropionitrile, IDPN) 55 Y
TS KEUBAL, 5 RARAT IR AL & JE 7 52 8 KB
B WS 5 AR ZH 5 0 R B B4 DAy 2 K i 4 41
DA [TH TH mRNA 4520 , DL 3 7 407 894
PL

1 ##F7E

1.1 RIZhYI R KIGIRES

SD MR R ,48 HIATE (200 + 20)g, AL
AR B AR W B Iy A BR 4 | VR AT IE S
SCXK ( () 2014 - 0004, Ji & & # iF 5
11401300018142, SEHGAE Ll A v s 245 K24 B I 1= B
S S AT Y ATIE S SYXK (4)2011 0019,
1.2 XE5IRKH

Agilent 1100 ERORAH LIS (Agilent) , FH T 5
HIE . RM 2235 #5280 5 #L (Leica) (TP 1020
B &K HL( Leica) ST 5020 Z I AEYL (A HL( Leica)
H T % 414k & . AB17500 PCR ¥ (AB &
Invitrogen ) FI - PCR £l

SR Ty A R R R AR TR
RIK LG KALE YA %, W A LR v BE 2 K2
e = ST A A S D s N = A Wi S R T
AT PR 7] L 35 4 201306181, IDPN I [ Sigma
N, DA NE FRif st B0 1 b 25 6 Az 0 6 s
EHr, —PC Rb a tyrosine hydroxylase I FH It 5t 18
FREMFEARARA T, SP KI5 &  DAB {4
BAlEW A ESEmRAEwHARARAA,
TRIzol 3% 51850 & W 2t E iR &l A Tk
RAABHE A BRA A,
1.3 Bh¥sLie
1301 k. KREGERNPEMRSE 1A, 18 s i

IDPN,300 mg /kg,1 W/d, #ELES 7 d,i5%S KW
IBAEAR . SR E U S MR 1 R
K EEARBAF HL A, 1T 5 min ik W, 2 )5
Y 2 S M {ES (TP ) JFEER 1S B (2
mA) ,[B]F& 1 min, 5K 30 K, 2L 5d, 5 6.7 KL
HPBEES AT A EsE e 3 5,
1.3.2 54525 KEBENLS 8 IE 5 X2 | TS
EAAREAT A (TR R ) ARy 4 (S
g /kg) R ELFIZH (25 mg /kg) , BFeH 12 2 S
MR 4 JE, IE % 0 RE 4T R0 X A 4[] e R 4 e A
FIERK . RIRG R ALK 24 h, W7k UG
VK& P B R U AL 2, FA R T R FR R,
O3 HE ST VR URIRAERERSN
1.3.3 Wik . 0 e s 5 P ah it o 52
BT R, FahE T R AE T (K x % x &,
100 x 100 x 50)cm, JABE A B | JE T 43 A% 1o AR
SEHY 25 JrAg I B, RRfRIC RS 5 min 1T
R, LU RIC T A A% R K135 34543, L BLSE AR
H IR ECH I B S5 5 0 5 SE A8 4 AW 2
i, AT R RAE T, B 2 AMEEWE L5
PO, OSP34 8, f R si HAS Bl
1.3.4  ZIWAT R 518 7 R . 76 4 # kG
BB REUBCE T i 50 A8 TP N 5 min, 3218
SCHR™ ot TS R BRI Z AR AT R T4 ik 1
AR5 1 h Jq -7 CE LS 1 h, 5 5 min id5% 1
W IFgEE B P, PP bR 1, TEi
A7 200 A7 2 D (7] B 36 47 2 s A7 il ik, 4% IR SC
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Tab.1 The evaluation criteria of stereotyped behavior test
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Scores Stereotyped behavior
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Tab.2 The evaluation criteria of exercise behavior test
o BTN
Scores Exercise behavior
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1.3.5  ZMEAT AR, REAT Ry A e 1o R 4
A [l RIS HRZH R BRAESS 6. 7 R
Je i BRZREE E (freezing posture) , TR B0 M 1E %
iy B4R BEAR AT W R AT IR IR AR R RS B
HR PR A ZREGE T[] ( freezing time) , ¥R 45 B[R]
SABFE] (A s ) B R BRAREAT 2415 00, 17 R
W RHE DL, B DR, "5 1 4R
B, ZUKIE T B 06 S R ERHE I, LA B %
THE A EIE AR,

1.3.6  JGZHZIh B p 280 it DA Kl . B 20
41100 mg AR T, AR SR 500 mg,
FoAAI3 B0 (12 000 1/min, 15 min,4°C) , fFZHIC
£ FVEW L2 0.20 wm JEARISUESEHL 20 wL FEAR
BOBAR AR, A aE A1 BE M HTEE R C18
RAAEIER: (250 ~x 4.6 mm) , TLANAHZA K A N
0.02 mol/L R —H A& b, B M LNE, TWE RN
1 mL/min, AEIARFRTE 35°C , 50K RS I K&
F PR P 280 nm, PG K 315 nm, DL T AR
FE i R AR RN 23 I K BRI ZHZUN DA &,
1.3.7 FGZHEZir TH BRI . feie 40 234k = A
KL TH, KEINAIZH 4% bk H s
FE 24 h, ARSI Y) R E N A K 2R AR K v
YE,PBS 121 5 min, % 3% H,0,EE T/KEE
15 min, DA B 8 U8 1 2o S0 A0 0 6 06 1 o 30 ok 75
A(HEEWER) ZIRIEE 15 min, WAL, WHim—
Pt ,4°C W1, 2 REUE G E V-4 10 min, PBS
YE 3 W, K 3 min, TN B(EARK),
37°C M # 15 min,PBS ik 3 K, BHIK 3 min, %0
WA C(B @A) ,37°C B EF 15 min, PBS Wik 3
W, EHKR 3 ming, DAB B AEH &R, HRKTEH
R, AR R YR E YL 5 s, KB, PR
W Fr o [RlEE PBS A —HiAE o BT IR e
R A e 5T A R A 0 R R A R
PR, A S e o B, AREE 10 5K A, 62 ik
% 200 FEREHLEEH 10 DMAESWE, RH Leica
Qwin V3 BRI HT AT, X Yo (25 AT 1E 43, 7F
200 f55% FRAPLBEE 4 ASLET, HEAT K EEE I A2 , B
FHE.

1.3.8 JlZHZ1H TH mRNA A9 . RT-PCR #&:
fiZHZ T TH mRNA 195 &, (1) TRIzol 25142 X
A RNA BURZHZY 100 mg, R 7 IGR 7843 1
JE& InA 1 mL TRIzol X7, ## ¥ 5 min, il A& 5
0.2 mL R4 IR E 3 min, B0 (4°C, 12 000

r/min) BUE3EW 0.5 mL, LA S IEE 0.5 mL JR2]
Ja ZEIRUTTE 10 min, B0 (49,12 000 r/min) 3 |
WWL A 75% B (DEPC /K BELE ) IRAT, B0
(4°C,7 500 r/min) 5+ 35, UUTE (BIEIHR RNA) B%
TJE A DEPC 7k 20 uL M. (2)RT KW 1%
c¢DNA #4% .% 10 x RT Mix 2 WL Super pure dNTPs
2 pL.Oligo-(Dt) s 2 pL.Quant Reverse Transcriptase
1 pL BHIRAY LGN RNsae-free X(Z% H,0 Kb
B RNA PR35 SRR 20 WL, 09 e 52 7 1R 5 395
A BB OB A BE TR AR A, 37C I E 60 min, 15
B3 % 577 M cDNA, (3) ffi il SYBR Green I
master mix 127 & 1HFT PCR $73 .SYBR Green PCR
Master Mix 10 pL., BS54 2 wL. Fi#E51490 2 pl,
AR 2 wL.dd H,0 4 wL( 53120 pL) , SR A
A PCR AGHATY 450, % TH mRNA ¥, H
i EWE 5% GCAGCCCTACCAAGATCAAA , F iif
5144 CGCTGGATACGAGAGGCATA ,
1.4 SFitEFR*

JITA SRR I LD (2 =5 ) FoR, 2R SPPS
17.0 4TG50 AT, T8 BORMA ) AR T A IR
B EIHT,P <0.05 HEAG 5L,

2 #R

2.1 BEAANESKRRENBEFINEM

5 IE % RE AL A b, AR X BE 2H 3 90 sl 2>
(P<0.05); SEIAT A AR HE , Ao A2 5o e
FHKREERSNIEL (P <0.05) ; SHAF 4 H
Lt sl T I AR (P >0.05) . (K1),
2.2 BEAAWVNESKBRERZIRITAH IEHITH

spA

5 1E %ot R A B, A5 0 b B 2 4 350 335 A5 5 K,
JGZIRAT R B ENT R Z (P <0.05) ; SR IR
AR LG, BRI AL 554 T 2R AT R B sl AT R
B/ (P <0.05) s S FI 4 H, s i gl 07 36
S7ZIMAT VE B (P <0.05) , JRYT s 54T iR
DRI (P <0.05), (F 2 8 3),
2.3 BEAAFWNEESKRERDIEIT AWM

550 %o B A B, A b 2 4 30 335 A5 5 K,
JEERESIFRIE S (P <0. 05) 5 SR B4 A HE, i
WAL SR AR RES T R 46 46 (P < 0. 05) ; S
FILHAH LY, 58 75 20 5 21 R 285 B ] BH S 45 46 (P <
0.05) (K 4),
24 BEAFMNESKRERKALRN DA &
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Fig.1 Effects of “Qiangzhizufang” on autonomous behavior in the model rats
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Fig.2 The effects of “Qiangzhizufang” on stereotyped behavior in the model rats
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Fig.3 The effects of “Qiangzhizufang” on exercise behavior in the model rats

1) JEFH SP g0 5 ik A% 45 ALK U 4140 h TH

SRR B AR LG, BB IR R B A b BAMRA R4 18T 5 S & 2H R BUIRZH 4 TH Sy 20
DA FEICH WA (P >0.05) ; S IRAIMT LR 5055 B AT L, B0 AR 4R
b, SRR T AL AU DA SRR (P <0.05) MWL TH MR B2 (P >0.05) ; 5
(£3), RUXTRERZAR L, ol 2 g 2 2L TH BH M 3 1%
2.5 ETEANESARREMALAN THK#ME K (P<0.05) (X3).
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Fig.4 The effects of “Qiangzhizufang” on freezing time in the model rats

£33 G IR BRI ZH DA TH TH mRNA & & A7 0

Tab.3 The effects of “Qiangzhizufang” on DA, TH, TH mRNA expression in the model rat brain tissue

20 5] Fiilbs Z ik 2 R ALt Ji S B2 AL mRNA
Groups Doses DA TH TH mRNA
Nt IR

I X R4 — 43.69 £8.52 203.07 +14. 37 1.95 £0.20
Normal control
T Y R ]
BREixt R4 — 42,12 7. 111D 201. 21 £20. 421V 1.99 +0. 891D
Model control
4
EZ":‘M ;F.J(ﬂ 25 mg /kg 45.77 £8.28 206. 36 +£32.55 2.03 £0.19
Tiapride
R
g.% " Eﬁ i 5 g /kg 35.20 £9.462» 167.42 +18. 592 1.55=1.212®
Qiangzhizufang

W HIEEXEAMIL, VP >0.05; 5HXTIRHAAM L, P P <0.05,

Note. Compared with the normal control group, ("’ P >0. 05; Compared with the model control group, ®) P <0. 05.

226 BEAFNEAARKREKAL S TH
mRNA §I$0

55T X REZEL A L, A5 X BE 2 R R B 4L 4
TH mRNA Z & T B84k (P >0.05) ; 5HAIXS
FRAIAH EL SR 4L T L ZH 20 TH mRNA 75 5 [#
it (P<0.05) (£3),

3 itig

TS J@ i B il AR XSG, 2 L 2 N 1
HOLER AT AR . 6 RS KB TS YA B)
SPEA A E JCH M EE, ARl 32 SR
45 Al sl (AR BERR X, B 2 42 ] g J2 A 9 1)
A ELAESG 09 AR R A i i i v o R BRI AT

T

B5 REIKNHARAEHG R T (B =100 wm)

Fig.5 The immunohistochemistry in brain tissue of model rats( Bar =100 pwm)
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MG RFI G RAE A A BRI & A S
AR, B BI5R R 40716 7 A, I R B B
BIF

HHT TS ha R 4T Ry 2# R IR 2T, (L fg
TG PR TS L BIAT 24 Fn i 2 A= Ak 5 T 11
2AE 7 IDPN B R A SR TS K U B
ANURFIAER TS sz — BErS #) iz
T TS BIR ML B 25 1 ML A9 W52 S256
KB, IDPN ML It 7 d Ja , KR ZIAT R 2
AT NI L 5 SRR R — B AR AL
Ja SRMABIANE A SR S B 5 S S RUR A A
H F= TG0, Z00RAT R 38 B AT s VR4 I )
A S 5 SR A — B A kR AR
i, ARWFFEXT TS s Ai il Js R $2 K TS K
BRI 5 R R B R AR &2 A, 357 TS A K
BORY ZE AR A TR YT SO SERMLEL, 555
X REZH A B AR G BE 2] B 0 shis /b, ZIARA T |
BIT N Z  REEERIE K PRl TS A 5 2R
BB S, % E AR BB T LA
TR, LT BOLE & A )RR AT R, AT L
BORGEE PN Y BRI O . BRI R 2
ARG, SRR AL B A2 B s Sh R, ZIA AT
R BB R A D | 2 B 6 A1) 5 o AR 4 T Y
ARSI SR S AR RIS IR A AH B, o R 4
VRS I [B) 46 4, 17 A 0 ) 4 TG B B8 e, R I i s
2175 1T G2 RV ARAT Sy, T A 6 AR W0 O e TR
T3NSR 6 AL L, iR A A — B D A
PRSI &, 3R 3 AR A O B T AU, R R R
N R

TS B &AL 4 R 52 e IR s A b it
S I KA T RE R F st AL | e M By OB A
o B B B2 s A R 2R Bl sl B0
FIZE SR Hop | AR 2 A 2 B T R s 2
feafit e 2 i L H AT AR AR 5T A kB
K45 DA RGN ITHEA I, WSO 1) EEE DR
DA S /IR DA SZ U BUBOT T T 28 5k
T B 8 AT TR I 8 A 1 A A A A2 21 T4
ol 3 T AZ AR D BE S, 349 1T S S50RA N7 1 o 200 o
HRERIECAS , NRARAT = A B AR, 5
IEH X FRA AR E, AR AR 2 DA 7 i T HH i e
AR SRR AL AR L, SRR 4L 4 DA i R %,
ARG e R TDPN I Jis i 5 a7 TS R ERAL Y, ¢
TH DA F R, SCERIRE R —3T AR

HATSH DA &8 PR AAE 2 RS
SR S RV R U | AT S B DA B 0 v
Thes ARBFZE DA A0 ek s | R I AT fE
i TH IDPN S TS A 33 DA &8 T
R, T SR AT 7 R ofi) 305 S A T R AR AR 3 3K
DA NI, P R AT B = T
AL, SERXT A AR e, iR 74l DA Fr i
IR BRI DA S ICHA ARk DRI I 3 0 5 A
W7 S I VE AL RE A AEARTR, TS R A
FEZINN DA TH WS INA DA A7 i 85U T
T B 22 B e 7 AR BEL VA R0, PRI % P i s
W7 ZAEAEF T R 08/ DA 5 W i S 3R
fy, ZALRAET DA FRIED OS2 E %
ZARGE G R HERITE A B8 DA F R AfE
FH AT RIIAYT TS MiASfE e YA T Ry, i i e
R > DA SRR EIRIT TS AR
YEFI

22 U5 e P 28 T 0 BT AR v 1 TS IR, T 2 PR 7
TH AL T A2 il 22 B, F3-28 22 U0 it 48 i1 FH A=
A DA, Hid b TH 2 DA 2B W& i 72 i B
fit), TH (& =W DA AL, A5, 5451
Xof BRZH AR L, ASETR050F FRZH TH JCBH 254k 5 5 46 350 %)
HRLHAR L, MR REZH 720 TH & T e, s fp a5
K4 DA AL —E, TH mRNA 25 {3
5 TH AR ka4 — 2, i Do HE I 55 5 4 vl BE S 8
iF 9/ TH mRNA 9335, B#AIK TH % &, 521 DA
B

ZE LR s 4 ek s B AR K R 3h
110 BARAT S, FLAE AL o] g 2@ o T W TH
mRNA (335 &A% TH A9 8 MM DA & &
TSEELY, BRI KA 518 2 N Z A, i gl oy
S A A AE ML A R R A MIRIFSE .
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