KR SRR IR AT HEFERIR R K RIT N E L FRIP1ER
Fwa BRIGKR L, FH Y, FRE MR TR R S — BT E PIER), a LR, bR, BUM 310000]

WE: BY KA RARAES T F3) 5% (tic disorder, TD)K R ATH B-EAF A R EAY ZE AU, ik BEEHRQ-FE
CHVH SR AT KR TD #8488, #8EK R oh TD 4, #seA20(4.2 mgkg), RARABARAL, 7. &7 24(19.6, 39.2,
784 g'kg"), FRHEFRAKAEFTH, EHTREAEREAIT AR, %857 4 A, FRRXIITARIZET L, 2B
AR RIS, RIE f i, ELISA #m # 4 7 % @ jiz(dopamine, DA). 7% 3R 58 H -F-a(tumor necrosis factor-a, TNF-a).
e A-% 1B(interleukin-18, IL-1B)4% ., HE # &KX KECKR BRI R T U, TUNEL 4 &SRR RAY 25708 =
2L, Western blotting i & X S 4Kk A p-PI3K/PI3K., p-AKT/AKT. p-GSK-3B/GSK-3p & & kisth oL, R %775, TD
KRZIMAT A . BHATH ., W HEF N RET T3HF 5K E(P<0.01), B5 TD a4k, &40k RIS R T ImEE;

Bl A L fe RORA TR . S MR KA i+ DAL TNF-a. IL-1B 483 EAK(P<0.05 & P<0.01), LCKRIKA #4022
AT E R FE T K(P<0.05 & P<0.01), p-PI3K/PI3K . p-AKT/AKT & & £ A 3 B %38 e (P<0.05 & P<0.01); RARABELT .
#ZHF4 p-GSK-3B/GSK-3p & & £ ik B H 3 Mm(P<0.05 K P<0.01), 5i& RARBEKTERE TD X K74, FFTIR#*:
PI3K/Akt/GSK-3p 1 5 il %45 BR A & 3BAY 2R 3P VE A, HAE A 2O A A SR B

KR RORATRIL; WahEF; % ©hk; PIBK/AKT/GSK-3pB
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Behavior Improvement and Neuroprotective Effect of Tianma Gouteng Decoction on Tic Disorder
Model Rats

CHEN Shen?, LANG Xudong®, FANG Fang®, CHEN Yuyan®'[The First Affiliated Hospital of Zhejiang Chinese
Medical University (Zhejiang Provincial Hospital of Chinese Medicine), a.Department of Pediatrics, b. Department of Pharmacy,
Hangzhou 310000, China)

ABSTRACT: OBJECTIVE To explore the improvement of Tianma Gouteng decoction(TGD) on the behavior of tic disorder
(TD) rats and its neuroprotective machenism. METHODS = Iminodipropionitrile induction solution was injected
intraperitoneally to establish TD rat model, then rats were divided into TD group, thiopride group(4.2 mg-kg™), TGD low,
medium, high dose group(19.6, 39.2, 78.4 g-kg™'), normal rats were set into normal group, behavioral capacity of rats were
measured after modeling. After 4-week treatment, behavioral capacity improvement of rats was evaluated. The striatum of rats in
each group was isolated, and serum was collected, ELISA was used to detect the contents of dopamine(DA), tumor necrosis
factor-a(TNF-a) and interleukin-1B(IL-1B). HE staining was used to observe the pathological changes in the rat striatum, TUNEL
staining was used to observe the neuronal apoptosis in the rat’s striatum, and Western blotting was used to determine the protein
expressions of p-PI3K/PI3K, p-AKT/AKT, and p-GSK-3B/GSK-3B in the rats’t striatum. RESULTS After treatment, the
stereotyped behavior, motor behavior and exercise ability of the TD rats were improved compared to those before treatment
(P<0.01). And compared with TD group, pathological changes in each group were reduced; and content of DA, TNF-q, IL-1p in
thiopride group and TGD medium, high-dose groups were significantly decreased(P<0.05 or P<0.01), the number of apoptotic
neurons of striatum significantly decreased(P<0.05 or P<0.01), and the protein expressions of p-PI3K/PI3K and p-AKT/AKT
were significantly increased(P<0.05 or P<0.01); the protein expressions of p-GSK-3B/GSK-38 in TGD medium, high-dose
groups were significantly decreased(P<0.05 or P<0.01). CONCLUSION TGD improves the behavior of TD rats, and promotes
the phosphorylation of PI3K/Akt/GSK-3f signaling pathway to exert neuroprotective effect, and its effect is dose-dependent.
KEYWORDS: Tianma Gouteng decoction; tic disorder; dopamine; PI3K/AKT/GSK-3f3
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P& 2RI EARP, £ ELf (dopamine, DA)E KK
VAR A W4 . OB SRS ShEE ) i
By iz —, TIX A4 RS DA figfh 400
G Bl B AT S 8 SRk i & AR B BOR
DA Er& b, vl 0 P e i ohee, fEdkan
MLP 750, R TATINEE TD fERE4,

IR TD J& T “KURS” Yk, S E 4 A A
T 5 RA= AT, TD HAT ANAZERT . BT
N SIAFAE , A0S 20 7 AR, s g XU
XF LR G S, A SRR . RE. U
PR SRR R 0 H B KRR K R T (PR
BRI UETAHT L), TEVRTT i I 7 T8 A 2
AR IER E 2 50, GRS s,
FIREEGAYT )L TD 34 A g B HAE
FHBLE A B A, ABFGE @A ST TD KRR,
PIERFE K IR REIAYT TD B AT REVE FIHILH] o
1 #MR55EE
1.1 #hk
1.1.1 3% 36 H SPF %% SD Kf, &, i
(200420)g, W4T [ M S I sh iRl SR A FRA A
YA ATIES . SCXK(I7)2017-0012; Shff
FHYFATIE S . SYXK(#7)2021-0033, #7718 iz 5=
Y LA PR T SPF 4S5 4 v oo $2 {16 4E 3R
(20~26 C), TE IR (40%~70%) ) 5t P BR B E A T4 55 .
T FE AR BGE W IR R 2, JEIRAE 12 h BHES
THFE, B 1 h R 15~20 K,
1.1.2 250 RBREDBEIR N KRR . S0k . A DBl |
tifE . #5 JIABE . kb, fR8Eer . R4
WACHE . RARMAL RN, FWT L B2 25 K2 [ e 5
—BEBE IR &, A2 E R 2.1 mgmL', #h
R B 6 I (TL 53 AR 2 Y B /], BA . &
A 100 mg; 5. 202205); X (2-F KL 2 KL
(3,3’-iminodipropionitrile, IDPN, %75 1157652)
W T2 5k )
113 R H KB DAL AN X-1p
(interleukin-1B, IL-1B) . A& 3K 4€ A F -a(tumor
necrosis factor-a, TNF-a)f* ELISA {57 & 4T 7L
IR S A FRA R, 5254350 MM-0355R1,
MM-0047R1, MM-0180R1; HE J:{4 % Tunel
ik & . DAPI R T Servicebio 24H], 855
Woh G1003, G1501, G1012; WEPRMEILEE-3-1 i
(phosphatidylinositol-3-kinase , PI3K) , # iR -PI3K (p-
PI3K). % H ¥ B(protein kinase B, AKT). BEHR-
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AKT(p-AKT) . BEJE & nLEE-3B(glycogen synthase
kinase-3, GSK-3p). f#fR-GSK-3B(p-GSK-3B)Piik
YT Affinity HUIAAHE], 52555 AF6242,

AF3242, AF6261, AF0016, AF5016, AF2016);
MBI iR (bicinchonine acid, BCA)#E H & &= i)
% (Solarbio A H], $7%5: pc0020),

1.1.4 %%  CMaxPlus BIFR{Y (35 [E MD 23 #);
Microl 7R HUAIG IR =5 3 25 LML (3E E Thermo A H));
DM3000 % % 5t B ik B (78 [F Leica 28 7)) ;

610020-9Q B Ak & KA (T E EF A F)o

1.2 Hik

1.2.1 Sr#HA TD i REGERNPERSE 5 d,
PR FENL R 6 4. IEH 4L, TD 41, fF
WM, RIRWEERAL, . S, 84 6 2,

¥ 15 mg IDPN ¥ T 0.9% S L4k i il 4 TD i
SFHW (K E . 15mgmL"), Bf 5 ¥ IDPN
(200 mg-kg I WRES ABRIER 4158 5 41K
BEREN, BEH LR, %227 d. IEH AR RIE I E
SHERFR A BEERIK

1.2.2 SH/20NRYT RIREBEAL . . &ilaEd
KEBIFESE 196, 39.2, 78.4 g-kg'-d' BRI
FHRER 4 J8 . AR RRES 4.2 mgkg!-d!
BRAAF] 4 J& , IEH 4R TD 41k R B % b Bk
K4,

123 KEATHFWEE  TIRI7 AT (R o8 )
FNEYT a7 T 9047 Rk . OZIMRAT R -
%% Diammond TF/HAP, HLHE R BRUYR A IER Fil
Sk SR B SR s ST AR AT RIS 43

TR 1o IR BERiagh; 2 4. S
B L TiEsh; 3 45 SLEERE LT iEsh+iK
KHERE 5 4 41 SRS I L MR L Hizsh
2. @iz gt I : 658 2T R E )5
PR BB M EE S8 N Je3E N 5 min, Bl 5 %
KRBz ST A HEATPEIM(0 73 LREUE R B8,
157 Ay | TRIRERIL; 2 45 RIEAT N,
34y BN 457 BN, OB 5
s REUA—E R R SCI AR T S min,

SRE A ] I FRKSF- 17 2l i 5 A U Bk (B =LA L 25
NGB AU ) AT L3S /3 7 A 1 S 15 L (FE R
HRCES 1.0 em B AGUCER), IFH5 2 Fiid s
ZH AR IRk, I BR AR R
MR, PRI
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1.2.4 ELISA K BLSCIR AR T I 1 DA
IL-1B. TNF-a i AEIRE RIER . RE
KB, 3 500 r-min~' B0 15 min, B FHHAF
FH. FARBE KBS ek, BGH 2l
#2519, 3000 r-min~' B0 20 min, WAE LI, #%
HEELISA B6HA 45, I SORAAR A I 1 DA JIL-1B.
TNF-o % & .
1.2.5 HE s K RECRIEmE A 6l
SUIRMEBE YT R, RO 2K, BISATH M HE
et R BE LS SUIR AR 41 SRR 28 50 40 s AR
PR
1.2.6 TUNEL 3o 5 K B pH 2 oo 4 a8 T 1%
M BEICRIEA R, TAERGEARA, &
BJ5 1) TUNEL e S5HEAIEE 2 he 1EUE, DAPI
B, BOLPFE 10 min, JHUE, B H. %
e WA A 3 AT P A 2 41 B 43 A5 LA & Tunel
FHMECER G0, T2 T T e il
1.2.7 Western blotting Kl K FRECIRIA Y p-PI3K
PI3K. p-AKT. AKT. p-GSK-3B. GSK-3p &1
BB RREORIR A LU & 510, B
B . BCA il ale g El S a. M
JEHERRA TR OB, S%BURRIEE, Sib
WIH TR AR H5 B 5 —Bihidk, 4 °Cidi
HETFHELK. BAERTRY 30min, # L
JEWARR R, BB 3 . SY% MR IR
B TRR B, WS X HiiUAIR I E 1.5 h,
G IE . LR R RS, TR ENE
AR ik 5 &
1.3 Geifseabg

K FH SPSS 16.0 G Mk 47 5dis b, 241
[ 450 H LR B One-way-ANOAY B[ %7 2243
Br, ZABIPIEEEBCRH Tukey K256, FrA s A
Xts TR, P<0.05 HESAGIEE L,

R1 ARBTAEETUTARI(I£s, n=6)

Tab.1 Behaviors of rats before and after treatment( x s, n=6)

2 SR
2.1 REREBEYGRIT R TD K EBAT I 1B RR

HIEWAMLL, GITHTE TD AR R ZIRTT
. BT R RS R (P<0.01), BTRER
TR0 A ORI BB D 35 080 (P<0.01) . 5
MR R Y R =R AV I R I PN XY Y G RN
e A i 2R BRIRYT R ZIRAT S 38 BhAT N BTy
B EREARP<0.01), U750z sh i 8k 35 5 m
(P<0.01); TR BREA IR AR 1 20 K BRUIB YT a1z
AT NS> B3 T H(P<0.01). W37 5043 3h Uk
WEHEN(P<0.01), 5 TD 4L, HLF|H AR
R R . m R R R T R . BT R
FIPES> B FFEAR(P<0.05 B{ P<0.01), B"3%ikiiz
SIRE N (P<0.05 5 P<0.01), Z5RILEE 1,
2.2 RIRSIBERIT AR DA, IL-1B, TNF-a i
)52 1]

S5IEWAMIL, TD 4 KR i fgekgkp
DA. IL-1B. TNF-o & & EEFAFP<0.01). 5
TD dHAf L, BRAFILAAN KRR | mifladl
K EUMIEASCRAAH DA TL-18, TNF-a F
B EBEIR(P<0.05 B P<0.01), RREIBRIRACH]
HRFBRBCIRR A IL-1B 5 7 T F(P<0.05). 255
= 2
2.3 RIREHERON K BRBCR AR A L . P2
£ b 5 )5

HE Y@ ZE R, TD 2 U2 200 it ik ik
I B BB, SCREEI T E, TR
IR RECIRAAR B ks, S5 0K 1, 5
IEWAME, TD 20K BBCIRAR AR 28 70 20 il 0
T- el 2 2 7+ B (P<0.01). 5 TD 4IAHEL, i F)
AR BRI TR L e 7 i 2 R R BCIR AR A ph 22
JCZH LA T3 i 3 PRI (P<0.01 B P<0.05). 4%
NN

a5 ZIRAT R 15 BT RIG Wi g (A% . 38 ZhikED)

) YRITHT IR VRITHT BT A TRITHT BITIE

- 0.00+0.00 0.000.00 0.00+0.00 0.00+0.00 42.5+7.23 44.00£7.97
TD 41 3.00+0.63" 3.33+0.52" 3.17+0.75Y 3.67+0.52D 21.50+3.78D 22.67£2.58D
T b ) 21 3.174+0.98 2.00+0.892 2.83+0.75 2.00:£0.6329 21.33+3.01 37.17+3.929%
- k=il 2.83+0.75 2.67+0.82 3.00+0.89 2.50+0.559 20.00+2.61 28.5042.95%

#y -

%;,K A 3.00:£0.89 2.00+0.8929 2.83+0.75 1.83+£0.4139 22.17+3.82 31.67+3.9824
[=Fulb e 3.17£0.75 1.8320.752% 3.17£0.41 1.67£0.5239 19.83+3.13 32.17+3.97249

H: HIEWHILE, YP<0.01; 5 TD 4 H#, 2P<0.05, YP<0.01; SVRIFHTIHLEL, 9P<0.01,
Note: Compared with normal group, "P<0.01; compared with TD group, 2P<0.05, ¥P<0.01; compared with before treatment, ¥P<0.01.
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£2 ARMmFEUASURAKFE DA, IL-1B. TNF-0 4 E(xX+s, n=6)
Tab.2 Content of DA, IL-1B, TNF-a in rats serum and striatum( x £ s, n=6)

. DA/ng-mL"! IL-1B/pg-mL~! TNF-o/pg-mL~!

M EEINEN QIR EEINEN JIiRT EEININ

EEA 56.39+6.20 63.01+6.32 15.68+1.53 23.42+2.60 38.26+3.70 30.58+2.68
TD 4 87.3649.851 90.63+8.91" 38.8144.47V 62.4145.96" 81.24+8.30" 63.38+6.391
AVl 66.2046.363 74.35+8.552 20.83+2.21% 41.43+4.57% 55.48+5.199 40.30+4.00%

~ (Slk=e2) 85.79+7.60 76.02+8.38 34.04+3.38 53.99+5.422) 81.02+8.16 60.96+6.40
%%m,f Eibnlbse] 67.3347.08% 74.34+7.222 31.2243.639 49.04+4.90% 68.04+6.58% 50.7345.053
[=pl el 59.95+6.323) 67.85+6.80% 29.08+2.15% 40.68+4.30% 63.61+6.36% 41.97+4.08%

W HIEWH LK, VP<0.01; 5 TD A&, 2P<0.05, YP<0.01,

Note: Compared with normal group, "P<0.01; compared with TD group, 2P<0.05, ¥P <0.01.

IEWA TDZH TR FILH

\"ﬁ.

KRR
Gaiil)-oiil

o

B1 ARLRERELEMHE, 400%)

WO - Z TN AT S IRTE M Z T

Fig. 1 Pathological changes of rat striatum(HE, 400x)
Yellow arrow—crinkle neuron cell; blue arrow—necrotic crinkle neuron
cell.

2.4 KRR R RECIRIAH PIBK. AKT.
GSK-3B & FH R AL 1Y 5 1k
HIERFAME, TD SR K KUk ik
p-PI3K/PI3K . p-AKT/AKT. p-GSK-3B/GSK-3B #
Xof FE ik 1 L AR (P<0.01), 5 TD 4iAf L, i
IV IIEERIPN R A): 17 G =B e N R AN NG

p-PI3K/PI3K | p-AKT/AKT %5 [ AN ik 12 i T
F(P<0.05 I P<0.01); KMRSHEKRF . mflmEd
KESCRIE T p-GSK-3B/GSK-3p & A FK ik
B T (P<0.05 BY P<0.01), &5F LI 3,
3 it

TD WsZu JLE R AR TR SR & 1T, 5L
5SS RS, 55 L R R 4
Wedly, HBIMARFNARIE SRS pEARM . BT, TD
JoEB,  H AR B A i sh v B b e ok
O E, DA SZAARBHE FE TR EE TD
ILEMARY), FIHSHUh iR RS DA fil 5-526
W, BAFFEZ MR S R RAR R, A
FTILEMER LT, 2R )il DA %
B REEICRE T BRI H 4N DA & i, 3 N iH DA
ZARFGK, Wil DA ZHEVER, &3 TD /7 IFE
FHUZM SRR T T T T 2 R B RTR YT
Hal A SEURIE R DA B2 R 400EIR, 316k
% VR 425 Fiki 2 0 PN S A L PR - 3R TR R R R 2 AR P
,f/EFH[ZIS—lﬁ]O

B2 A RLSCKRAEME T H HE T 1F JL(400%)
SIERAE, YP<0.01; 5 TD 41tb#, ?P<0.05, »P<0.01,
Fig. 2 Neurons apoptosis of rat striatum(400x)

TD4 BRAAFIL
25 .
X 20 12 T
s :
z 3
KRR g , :
IR B g S ‘
0 |
B B B D
QTR
Y OPELE
R AR

Compared with normal group, "P<0.01; compared with TD group, ?P<0.05, ¥P<0.01.
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RIRSAHEER

s -éﬁ\@%& L%%}/& 15 1.5 @ 15
Y ALADENANEN = @
_& L 1 y 281, ) X, )
ok I H N > 20 3N 2 B
——— R %";{ 0.5 y - <205 =
KT E——— <5 i 42
_ 0 0 0
p-GSK-3p [ Ty BB B > BB BB
GSK-3p [ %97 NG G IO A RO KRB
FRRHIER KRR IR

B3 ARMSCKMAK T PI3K. AKT. GSK-3p & GBI &KX ER(X+s, n=3)

SIE#A LR, YP<0.01; 5 TD #IkE:, YP<0.05, YP<0.01,

Fig. 3 Protein phosphorylation expression of p-PI3K, p-AKT, p-GSK-3p in rat striatum( x £ s, n=3)
Compared with normal group, "P<0.01; compared with TD group, ?P<0.05, ¥P<0.01.

IDPN 4 TD iR H 28, i s
BRI, SRR EMSAMERm, IS B
ITERE . BRIFFEZ 3045 & S aiE R, 28 TD
LTSRS AR SR IS I ST IDPN
7 K TD BERY, 1 BE KR ZINE5 . 17 81T
S, B Ee JEs, SRR T RGE A B
FEAEFAR RN, R BAR e B R VE D, 2
IGTT /N LA e /Y F 250, AR5 DU Fl
ASCH A 25 W) BR 5 U4 R PR ) TR UK 14 791 1 3
Mo SRR, RREBEUIRITE, TD KEZIHR
TR, BT WY i g )19 80, seik
PRI T DA &3t T B, s KRR £ 7 1K AT 3 ik
JATT DA ki TD KBRS H1THh,

M A RAYEA ML F TNF-a, IL-1B. IL-6
S TR AT I DA #gonE TR, AR
TD KRECRAE R i i H TNF-o, IL-18 & &34 3%
o, SCRIARA SR PSR INEE | T T
B i n ., iR BREEE AU N E TD K ERSCRIR
AMIER TNF-o. IL-1p &4, JER8CIRIARL 2L
PR, EIRR LTI TS, DI, SRl R
FREEIR VBRI 2, RWIRFRE RN TD
KEM L EH 2 BB PIBK/AKt {75
WIKAEAN T DA BB TCAETE Pl EEAEA, HEk
TRHEIN AT 45X w280 R AR P AR 224 . GSK-3B
J& PI3K/Akt 3 SCHHE T i RE A 129, PI3K/Akt/GSK-
3B 5 Sl AR L AN M R E R 7, AR 2R
AT AE R AR R B, TD KEURNSL
PRAR P PIBK/AKt/GSK-3P 175 53 [ e 3A I 3 TR
T R BR A4 AR U BEARE E PISK/AKY/GSK-3B 15 5
A, LA s AR R RRA T R SR Bl
B3, R KR EE R AT PI3K/Akt/GSK-3p

P E PR FH 22 2023 4F 6 A5 40 5 11 0]

W% TD K EZUIRIAR PN DA BEMIZICHif . PRFE.

25 b, RIREEIRIRYT Al el TD KERAT AR
1, Kb/ W] i 5 H T8 DA FA AT 241 i
HF&i, ek PIBK/Akt/GSK-3B {55 5@ % F35,
A Lz ) o8 e S
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