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Amitriptyline inhibits activation of astrocytes in spinal cord of rat with neuropathic
pain
MAO Qing-xiang' 2 , YANG Tian-de' ('Department of Anesthesiology, Xingiao Hospital, Third Military Medical University, Chongqing

400037, *Department of Anesthesiology, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing
400042, China)

Abstract. Objective To investigate influence of amitriptyline on astrocytic activation in spinal cord of
rats after spared nerve injury (SNI). Methods A total of 120 male SD rats were randomly divided into 4
groups with 30 rats in each group: control (A), SNI (B), amitriptyline (C), and SNI + amitriptyline (D)
groups, which respectively were treated with intraperitoneal injections of 0.2 ml normal saline (A and B), 10
mg/kg amitriptyline (C and D), bid. The L, to L, segment of the spinal cord was isolated respectively at 1, 3
and 5 d after surgery. Expression of glial fibrillary acidic protein ( GFAP), marker of astrocytes, was
determined by immunofluorescence, Western blot assay and semiquantitative RT-PCR. The changes of
mechanical pain threshold were measured. Results  Compared with control, group B had a markedly
decreased rat mechanical pain threshold (P <0.05) and an obviously high expression of GFAP at both protein
(0.38 +0.24, 0.84 £0.31 and 1.36 £0.43) and mRNA (0.55 +£0.14, 0.86 £0.16, 1.32 £0.32) levels
at the corresponding time points. However, there was no significant change on these indexes between groups A
and C. Mechanical pain threshold of rats in group D did not change any more in 3 and 5 d after surgery (4.5 +
1.5and 4.9 £1.4 ¢). In addition, the expression of GFAP at both protein (0.79 £0.25, 0.77 £0.23) and
mRNA (0.63 +0.06, 0.64 £0.17) levels in group D were higher than those in control but still lower than
those of group B (P <0.05) in 3 and 5 d after surgery. Conclusion Amitriptyline inhibits the activation of
astrocytes in SNI animals, which maybe one of its mechanisms in the treatment of neuropathic pain.
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i Bl SPF g SD KB 120 H A7 180 ~200 g, ik
PP B B MRHT T B S e sh i o B ik, SDORELIRA AL
B.C.D 4 4,54 30 2, B.D 2K Bl 1F 73 S 6 25 FLAR 7Y
(spared nerve injury, SNI) ,$i Decosterd 2™ 1 77 2 4% K BURR
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BPESYES LA, R R AR i P 28 T I 4y 3, S5 FLIT BT T IR el 2 0
JHE i DR B HE R pi 22, 5B LI R R o AL C AR BRAT IR
TR, BTSSP k. IEH &R, W%
Peo G R EIEEFEST 0.2 ml A2 38HEEK (A B 41) .10 mg/kg
BITOKEbK (Sigma 2AH]) (C.D4) , B H 2 1K,

1.2 Butigm BE R &

TlVE SNUBCALRT, W5 K B4 J5 FRCHLA BB, F R B
THEVLBLIEE N, S IR A JE AR, 1& B 30 min /5, il BME-403
VonFrey £F 44t (H [ PR AR 2% B A= W 8 2 TARBF 5T ) it 43
R MR L T T e R BR A 000 S TG 2 A6, e ol 5t
PR RS2 1.5 5,2 YR BRI 18] > 30 s, 223138 10
W, KBS B E3RUBGE I 5 W, WA Sy RN 2 77 B 1 3l
WA AR R RE ) o /N FE K AR ] 7 3 U R (VonFrey
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HHE.4% Z BH B2 12 b 5, fER G E R A (&5
20 pm) , BRECEBEEL 10 5kED H, 22 0.3% Triton X-100 $T4L, -
MBS i GEAP (J BT £F 4Efe Ve85 1) 22 5o BEHTAA ( Sigma
P37 CHER 2 h, SRS LB, #EIN FITC Z 40 1 h, 44
REPRASILEE 5 S i, AEBO G IR AR WA T WL B D) o8
JEHREE SRR AV 5 2 K BRI AR M B H L BT
TG
1.4 Western blot #2 GFAP & &
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H Quantity One {455 .
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B0, BGVE T RNase — free ddH, 0, 43566 BE 3t (260 nm/
280 nm ) 5t , FF A 1 M P ) R SR A, e TR A St
M & (HA TOYOBO AF]) #/EL TR, 20 wl RBAR 41 pg
M4 RNA S cDNA, =70 CHRAE. LA 1 pl cDNA g RipR i
7 PCR, "B JZ Wi 540:94 °C 30 s.61 °C 30 .72 °C 1 min, 30
MEIR, PCR F=H)F 2% BN HHEEIE L Fi vk , Bio-Rad S B 15
ARG A, Quantity One {44317, GFAP (% LT i 51 9 43 7l
7 :5'-TAATGACTATCGCCGCCAACTG-3" 11 5'-TTCGCCCTCCA-
GCAATTTCC-3' 4% 4 B K J& 274 bp; B-actin b F 51 ¥4 31
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GCATAGAGG-3', ¥14 By K J& 166 bp,,
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2.2 GFAP mRNA £k &%

FLYk 4 RNA TG B A, F o it RT-PCR 25 R /R, B
HKFEANG1.3.5 d 446 GFAP mRNA 5B Wi 55 (0. 55 =
0.14.0.86 £0.16.1.32 +0.32) , 1 HAJF 3.5 d mRNA ik
AHARFEZR(P<0.05);C HKRRL 255 HHE GFAP mRNA
x5 AAMIL LR ZR; D AKRKRAE 1.3.5 d HE
GFAP mRNA % A 4 32k B 2 W= (0.61 £0.16) (0. 63 =
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@®:RT-PCR ¥,/ B M. A4 fE;1:A 21,2 ~4.B K5 1.3.5 d;
5~7.C4%%135d;8~10:DEKE1354d
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FIEVOLEE R B /R, A C AR FBMAESEHA B.D 4 KK
TEMIEBEPS GFAP Y 1E ¥ 235 , QAR &, e a8z B
REL SNI ARG 1 d £ MIF8E GFAP e (i 858 AR i, RJ5 3 d
A BET 1 T ~ T2 W e JO 200 M 434 K, 5 o i
B, SAEMA A FEA REFEES ,RKE S5 d, M558
N GFAP [HYE 40 o $ i 4k 25484 hn (P <0.01) , 58] SNI RJ5 B
ZH IR T A A5 P A I o A0 il 3, IR i i b e, D 2
KEAE 3 d G EEE A ALY B4 g ies (P <0.05) ,
ARES d MEBEERES BALKREA BEHM(P <
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F1 XFREH GFAP FHMEMET (A /mm? ,n=5, x £5)

SNI RJF
41 531

1d 3d 5d

XTHEZH (A) H 80 =8 85 £22 78 +23

SNT 4 (B) Vi 93 +22 101 +30 86 £22
H 86 +201 187 +222bd 382 +562bd

FaT kB Ak (C) el 70 £19 78 +17 82 +19

SNI + BK AL (D) 72 87 +17 82 +18 84 +23
H 78 £23 197 +392cc 216 + 450l

a:P <0.05,5 A Zk#;b:P<0.05, 5 B 4 AN i,
¢:P<0.05,5 D 48 A s ;d:P<0.01 BAXRAKE135d4%
MAM Mt H ;e P <0.05,5 DaAAMAE 1 dikk;
f.P<0.05,5 BaAMmMAES d ks
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TR RMIFTE K B, R oAX A 25 25 0 A G2 o 400 B 8
TEMZMERR N Al B iR EZEAE . AR R
B, S ECR 2P E A IO A 28 350405 45 s R #4100 e
ST, - H A2 4 vh T SRONERE TS A RO i 22 1
XY RN TT LLRE AS SF4ERI C £ 4EREK
1) P WL PR (EAAs) (ATP DL SR Ut
PR TCREC NO RS ZR (PGs) a1k 5530 .
T 1) JE I 40 B AT ARSI ATP I 58 N1 i S A s
S (iROS) \NO \PGs fE/: DU IR EAAs Z54) F, X
Sy AT S i 2 AR B R A TR E — 20 T R
SN AT 280, B 22 A TS 0 B I AR R A
P MR 1 A BEL VAT S T 40 o 35 D) T LA L I o
PR B R A" . BUIMABZG )2 T TA T R &
PEECR , FLBUR AR S THUARER . %R, 3t
AR 24 % 38 3o BEL A S-HT 2= BB [ R 2% J i, 3%
M PAY P R A ) 2 0 01 3 ™ AR RV E . PR
BATIAR 24 AT LA 5 42 48 87 \NO P #) JR L) Be EAAs
FRIBRTIL , 33k e o AT T R TR e e . Rt R
IV 5T 40 M vT BE BT AR 245 F2m AV H B — A5

ARSLIGWEL T = IR AT HNAR 24 BT K ARG SNI A5
U FRU A BRI A, LA SR B A 2 T 158 T 240 e
FREEMISEIA . A7 R 2FPEAl & B0 SNT LAY A FL(B 41) R
J 24 h R IHLAHOR 00 8 8 (allodynia ) 2CAE , AL 19
(L I P ) T2 T AR AR, 42 SINT ASS TR0 B P2 i s ™
B B4 M TR b R ) GFAP B sge 5 e e o & I
R FRAB I B T A R TR G 00 5 T A e s () 22 ¥
e S HARSE — 3 g g T B R Ak SNT

BRI (D 41) , ARG 55 3 E B o 8 BUiE
KU R G . PTG K I D 2R BRI
A R IE R B A0 M B0 R AL B ZH B R 5 . GFAP
& 1 Western blot #1 RT-PCR #& M i3t —ESC T GFAP
() 2R 1G5 T A BT K R BELT . BA2li 25 T BDOR AR
() C I, 47 Ry 2 A B e 5 G (o i W] i iU
P27 B R A ARAS B AN RE 1 i) 2 I Jie Jo 400 B % , v g
2 108 3k OEL DRI 4 e 50 3 T A A T

ARG 5 3 WA ) LT I o 4 AR T, LT i
JoT 40 M5 0 28 T8 22 ) P PR A AT e B R KR T
P2 PIR BIBLIR 2 — o B AR A R AT g 2
S H TR B 5 240 B B B R Y . YT R
JUIFHFZ 5 —o 8, B R BAMr hag kA T
WRLLAR AL, AT RE A T k2B 05E .
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