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Study on the effect of intracerebroventricular injection of GT-0198
on chronic constriction injury of sciatic nerve in rats

Yun-he Guo, Xiang Li; Wei-dong Mi
(Department of Surgery, School of Medicine, Shanxi Datong University, Datong, Shanxi 037009, China)

Abstract: Objective To examine the antinociceptive effect of intracerebroventricular injection of the selective
glycine transporter 2 (GlyT2) inhibitor GT-0198 on neuropathic pain in experimental rat model. Methods Chronic
constriction injury (CCI) to the sciatic nerve was induced in rats. Normal rats were used to assess motor function with
the rotarod test. The CCI rats were then used to assess mechanical, cold, and thermal hyperalgesia using the electronic
von Frey test, cold plate test, and the plantar test, respectively. GT-0198 (10, 50, and 100 pg) was administered
intracerebroventricularly to examine its effect on antinociception. Results Intracerebroventricular administration of
GT-0198 in normal rats did not affect motor performance. In the CCI rats, GT-0198 inhibited mechanical and cold
hyperalgesia in a dose-dependent manner. The antihyperalgesic effect of GT-0198 (100 pg) was reversed completely
by pretreatment with a glycine receptor antagonist Strychnine. Conclusions These results suggest that the selective
GlyT2 inhibitor is a promising candidate for the treatment of neuropathic pain without causing motor dysfunction.
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ZIUHMAFIRE, AT s S b E B A H R, ST
RIRAG . FATATSERI Y, BN TR GlyT2 i 5
ALX1393 X1t 22 B4R Sl 058 B HAT S0 4
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FAAIIEG . A DFTEARIE ', GT-0198 & —Fhk
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1 #MEERE

1.1 ##

111 Z¥ahds o 35 Btk SD KL, 1AE
200 ~ 250 g, TP ERIRZELLG S, sh)
VFATIES « SCXK () 2009-0001, ‘% PN iR AR5 1
25CH AT, WIELE 50% 4. WM 12h, AH
YOKFIHE . 4 SD K ERBEHL AT HCIE 5 % AL AT CCl
2, CCI AR RE—244 Sham 41 . Vehicle+CCI 41
GT-0198( 10 pg)+CCI 41 .GT-0198( 50 p g )+CCI 41 .
GT-0198 (100 wg) +CCI 41 F1 GT-0198 (100w g) +
117 (Strychnine, STR) (10 pg) +CCI 4, &4 5
HR .

112 S E AR A GT-0198 F1 STR ( 3£
Sigma 23] ), BRSEHENMAL (JE R RE S EYRHL
HBRIFAEAT] ), ZH-RXZ Bk i & (Z2#0EE
YIS BRATE] ), BHBIRAL (AE0K 2R
FHBRAT ), Von Frey £ 4l i st E0F (GRS
MR AR A E] ), BRI ( Fif B
AIRAFD), KREBEF GRS (JLmFFg s
PHEABRAF] ).

1.2 FHik

121 KA CCIAEAZ 4 10% KA ERERRE 150 ~
200 me/kg ) FKEL, MKERZC G BRRR H R UITT e ik
SRIGEEME S B ILIA, ZRER KRR B ZE, FEAL B Pl
SRR TR R S 7 mm oA, AR A
25K E 7 2 mm, FHERZEFLAR BRI 4 38, BFIHEA]
FEZ) 1 mm"”, Sham HEEAGEFLAL T L, AT
CCI,

122 MEEEE  FE CCIBRIA HIF—K, R
KB E T AsE A o BT ERBELEA, Bk
7. FELARME N - BB AR5 SAE RV X
HE A ETZY 1.5 mm, KFE B SER A2 1.5 mm
AL o ST AE AL BT BB RS Sk X A8 225
ATl BB AMNE . LB SE
[l T e b, SRS EEE WU Bk W T i s
BB IR . 78 CCTFARJT 7 d Mk & 735145
PR, SN 5 wl, HAE 1 min N8R
1.2.3 %, ¥ Von Frey o] FEFRE R B 4 R
( paw withdrawal threshold, PWT ) HFEATFME . Von Frey
Mzz (1.0 ~ 15 g) e ELA CCI R EUG 2 e ik,
FREE5 ~ 10s, MBUIRGEE . W2 M0 217 R R
PN, B 3 YK, (AR 5 mine
124 AARFEE O CCL R BRUMCE 76 ARl il s
b BRI 4°C. WS IC R GRS TR
"y ( paw withdrawal latency, PWL ). A3, Ak
5 min, BOFIAE.
125 Forlgpsuenl  SRATBRAREGE R CCI KR
XA PWL, st edbifii, 30 FRR. BE 3K,
[E]F% 5 min, BCFEIE,
12.6 %L IEWRBE TIEFRRE L, Hd)E
HAE 5 min AN 4 3ENE] 40 v/min, SO FTE, B
PR T o IO SRR BT A ]
1.3 GZitEFRE

B4l 43 B >R SPSS 21.0 Ge b4, TF = Bk
DIE + bl 2E (x+s) £, %H Kolmogorov—
Smirnov £ 5 X B HEA T IE YR, dE— P L
15 % JH Bonferroni ¥, 22 2H [a] H 4 5% FH 5 22 4y i Al
HG M BT J7 22 04, AR FEECR ] « 4556
P<0.05 BERGIHFEL.

2 #HR

2.1 GT-0198 7£ CCI X FR L4 1 768 52 3 B Y
1ER

Vehicle+CCI 4 R BZE/G B PWT 2 (15.2+3.8) g,
Ifif Sham K ELH (368 +4.4) g, ZRALGITFEX
(1=10.823, P=0.000), Vehicle+CCI ZH PWT [&fk. A
/] 1] = GT-0198 ¥ [ 42 &5 CCI KBl PWT, 2275 225
WZESAG %5 X (F=21.865, P=0.002), HZH|
HRIIME . KBl PWT Vehicle+CCI 415 A [6] 5 & GT-
0198+CCI A LbAs, RAHH M BB 22504, 25
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5 28 &

B OAEIHE A PWT A 25 (F=16.754, P=0.003 );
@Z4 A PWT 25 (F=21.305, P=0.000), Vehicle+
CCI 4H PWT I T A ] 77 & GT-0198+CCI 4 ; @£ 4

PWT 28k #4345 £ 57 (F =13.964, P =0.006), W4},
GT-0198( 100 w g )R AT #E STR( 10 pg) 7E 4104 .
W1 AAE 1,

R1 RAFEREE PWT LB (n=5, g, x+s)

21 0 min 30 min 60 min 120 min 180 min

Sham £ 39.0+6.7 39.0+6.7 39.0+6.7 39.0+6.7 39.0+6.7
Vehicle+CCI 41 143 +45 13.6 +4.0 15.7+5.1 163 +£5.6 154 £5.0
GT-0198 (10 pg) +CCI 4 145+4.0 29.6+10.4 19.7+4.8 16.4£5.0 155+4.7
GT-0198 (50 pg) +CCI 4 144 +4.1 395+14.8 36.3+13.6 338+ 124 273+ 11.8
GT-0198 (100 pg) +CCI 4 143+43 39.4+15.0 325127 15.7+6.2 152+6.6
GT-0198 (100 pg) +STR (10 pg) +CCI 41 146+42 19.7+54 194 +5.1 18.6 £4.7 169+43
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PWT/g

0 30 60 90 120 150 180
GT-0198 FEHFHFE] /min
1: GT-0198 (10w g) +CCI4; 2: GT-0198 (50w g) +CCI 4H;
3: GT-0198 (100w g)+CCI4H; 4: GT-0198 (100 g) +STR (10w g)
+CCI4l; 5: Vehicle+CCI41; 6: Sham 4. T Y Vehicle+CCI 4145,
P <0.05

1 M= ST GT-0198 Xt CCl K&

AU 7 50 B R S A

2.2 GT-0198 7£ CCl K RAEHRTH P HIEA
Sham £ K FRAE W26 10 P4 A 1 300 B A % 3 i S
3lj, 1M Vehicle+CCI 41 K EFEL 5 I PWL R (303 +
8.8) s, ZRAGI¥E X (+=11247, P=0.000),
Vehicle+CCI 21K B PWL [k, A[FIFIE GT-0198 1
ATHER CCI R PWL, & 20 th R A%t X

K2 RAAFRIEA PWL L

(F =16.632, P =0.004), HEFEKEM:. KHPWL
Vehicle+CCI 415 AR5 & GT-0198+CCI1 4l Huds, R
M E BT 200, 4558 . OAREIR R
PWL A5 (F=19.073, P=0.001); Q%4 PWL £ 2%
5 (F=25624, P=0.000), Vehicle+CCI Z] PWL % T
ANHEFE GT-0198+CCIL 41 ; @£ 4] PWL ARfbila g
25 (F=12.861,P=0.007 ), I4F,GT-0198 (100w g)
AR AT STR (10 pg) SE4iift . ULk 2 FEl 2,
2.3 GT-0198 7£ CCl K R#E R T & h 1R

Vehicle+CCI 4 K FRIEL 5 PWL H(6.0 £ 0.8 ),
Ifif Sham 2 A PWL J& (9.8« 1.1) s, ZRALGIT#
Y (1=9.729, P =0.000), Vehicle+CCI Z0KF PWL
5%, A GT-0198 XF CCI K PWL 20 B #
M (F =6.042, P =0.067). K PWL Vehicle+CCI
H 5 AR GT-0198+CCI 21 He#, R A ik
T 22081, 458 « OARFEFE A PWL JC2 5
(F=5.847, P=0.074 ); @£ 4 PWL 5% (F=3.305,
P =0.153); @Z 4 PWL BT E R (F=4.971,
P =0.087 ), U3 3 FIl&l 3,

(n=5, s, xxs)

215 0 min 30 min 60 min 120 min 180 min

Sham 41 180.0 £ 0.0 180.0 + 0.0 180.0 + 0.0 180.0 + 0.0 180.0 0.0
Vehicle+CCI 41 30.6+14.4 29.3+15.0 28.7+15.3 303+ 15.6 294 +152
GT-0198 (10 pg) +CCI 4 30.5+15.0 102.6 + 194 56.7+16.8 40.4+£17.3 39.5+17.5
GT-0198 (50 pg) +CCI 4 304142 165.6 +21.8 176.3 +20.7 118.8 £ 18.6 59.5+17.0
GT-0198 (100 pg) +CCI 4 30.7 + 14.3 1784 +223 179.5+22.0 136.7 £ 19.7 90.6 + 18.4
GT-0198 (100 pg) +STR (10 pg) +CCI 21 30.0+139 40.7+15.2 39.1+14.1 38.6+14.5 379+ 143
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180 2
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£ 60 -
304 @
0 J
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0 30 60 90 120 150 180
GT-0198 71 §THF ] /min GT-0198 FEHFIH ] /min
1: GT-0198 (10w g) +CCI4; 2: GT-0198 (50 g) +CCI 4H; 1: GT-0198 (10w g) +CCI4; 2: GT-0198 (50w g) +CCI 4H;
3: GT-0198 (100 g ) +CCI4L; 4: GT-0198 (100w g)+STR (10 g) 3: GT-0198 (100w g)+CCI4H; 4: GT-0198 (100 g)+STR (10 g)
+CCI4H; 5: Vehicle+CCI#4H; 6: Sham 4. T -5 Vehicle+CCI 21 FL#%, +CCI4H; 5: Vehicle+CCI 4 ; 6: Sham 41
P <0.05 B3 MAEFE GT-0198 Xf CCl kR

E 2 Mipxz=EEST GT-0198 %t CCl KER
AEREHEm  (n=5)

R3 RKAAERTEIA PWLEE (n=5, s, x+s)

o 5T B R

Sham 41 94+13 94+13 94+13 94+13 94+13
Vehicle+CCI 41 59405 56+0.4 6.0+0.5 6.1+0.6 62206
GT-0198 (10 wg) +CCI 41 59404 57405 6.1+0.4 6.4+0.6 6507
GT-0198 (50 wg) +CCI 41 59+0.4 6.3+0.8 6.2+0.6 6.6+0.5 6.6=0.6
GT-0198 (100 wg) +CCI 4 59405 6.4+0.6 6.5+0.7 7.1+0.6 6806
GT-0198 (100 wg) +STR 4 (10 wg) +CCI 41 5.8+0.5 57+04 6.0+0.5 62+0.7 6.1+05
140 7 2.4 GT-0198 XfIEE X RIZBNINBERI RN
.o Vehicle+CCl ALK UL BRI (108 =
ﬁ 80 - 12) so A[EFIHE GT-0198 X 1 # Kk FUIE 5% R 135
’%‘5 60 1 o! TR (F=7.184, P =0.059). K EUEFEM K]
s o Vehicle+CCI £ 5 S [il l  GT-0198+CCI 41 82,
0 - 4 FHEME BT 22500, 4558 « ORI ] Sy
N M o % 1o BEF IR L 225 (F =3.769, P =0.145) ; QL4 jie
GT-0198 {4 H 1] /min R RICdE (F =4735, P =0.097) ; @241 jigkt
1: GT-0198 (10pg) +CCI4; 2: GT-0198 (50 mg) +CCI41; WK AL T2 7 (F =2.086, P=0.262), W&
3: GT-0198 (100 g) +CCI4l; 4: Vehicle+CCI 41 4 FiE 4,

4 MRz ESt GT-0198 ITIERE X RIEEEThAEHI 22N

®4 BAREHEHKRBEEINELE (n=5, xxs)

Vehicle+CCI 41 110.3  14.6 108.5 + 15.7 109.1 + 153 110.8 £ 15.6
GT-0198 (10 wg) +CCI 4 109.5 +15.1 107.6 + 14.6 108.7 + 16.4 109.4 +15.3
GT-0198 (50 pg) +CCI 4] 109.4 + 14.8 106.5 + 14.7 108.5+ 13.9 108.9 + 14.7
GT-0198 (100 pg) +CCIL 1033+ 145 90.4 £ 13.1 92.5+12.8 98.7+13.2
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GT-0198 7] 12 A 40 il CCL K BRATL AR A V2 I
et g, AR IR e ROC R . R H =R AN
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JRRNAT A RETE 2 fFRE. A T HfIA GT-0198 /- FAUHL
i e 3 O S AR L GlyT2 Sk H &R %
A, RIS S T RS2 AR A B R STR, 45
AR, STR AJ 58 426 7% GT-0198 X% CCI K E ALK
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PR ph 280 HARBOH B8, A Bl TERE 00 35 P
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RIFEZVERN, H e KN b VR AT AN BT
G 2 3 S H R AN 52 0 sh ) i sh T g . GlyT2
TEE BT AR A B E RIS R . P i = o5 e
TS H 2R ] 5 328008, JREEIE NS, i STR 7]
Pl _Lad s M TR R GlyT2 $i0) AT gEXdC I
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MR A2 BER, T8 GT-0198 FEGTH FP X fh 22 5
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