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MRl A 4R SsIRNA-P300 28,440 20 R kR F, A4 siRNA-P300 A Kk KRBT LI =X 2 & 5 25
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Effect of intrathecal injection of siRNA-P300 on analgesia effect in rats with
neuropathic pain through cAMP-PKA-CREB pathway "
LIU Zhijun,] IANG Yunfeng , HU Bingwei
(Department of Anesthesiology ,»Tongde Hospital of Zhejiang Province ,
Hangzhou ,Zhejiang 310012,China)

[ Abstract] Objective To investigate the effect of intrathecal injection of siRNA-P300 on analgesia
effect in rats with neuropathic pain based on cAMP-PKA-CREB pathway. Methods Sixty SD rats were divid-
ed into three groups: the control group, the model group and the siRNA-P300 group, with 20 rats in each
group,half male and half female. Rats in the model group and the siRNA-P300 group were established neuro-
pathic pain model by ligating trigeminal nerve,while rats in the control group were only exposed sciatic nerve
without ligation. The siRNA-P300 group was given intrathecal injection of siRNA-P300 (1.0 mL./100 g) for 3
weeks on the first day of successful modeling. The control group and the model group were intrathecally injec-
ted with the same volume of normal saline. At the end of the experiment,the mechanical pain threshold, ther-
mal pain threshold, pain weighted score (PIS) and the expression levels of cAMP,PKA,CREB mRNA and
protein in spinal cord tissue were measured. Results Compared with the control group, the mechanical pain
threshold and thermal pain threshold in the model group and the siRNA-P300 group decreased and PIS in-
creased (P<C0.05). Compared with the model group,the mechanical pain threshold and thermal pain thresh-
old in the siRNA-P300 group increased and PIS decreased (P <C0. 05). Compared with the control group, the
expression levels of CAMP,PKA,CREB mRNA and protein of spinal cord in the model group and the siRNA-
P300 group were significantly increased (P <C0. 05). The expression levels of CAMP,PKA and CREB mRNA
and protein of spinal cord in the siRNA-P300 group were significantly lower than those of the model group
(P<C0.05). Compared with the control group,the expression levels of interleukin (I11.)-2,1L.-6 and TNF-a of
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spinal cord in the model group and the siRNA-P300 group were significantly increased (P <C0. 05). Compared

with the model group,the expression levels of 11.-2,11.-6 and TNF-« in the siRNA-P300 group were signifi-

cantly decreased (P <C0. 05). Conclusion

Intrathecal injection of siRNA-P300 has protective effect on neuro-

nal cells in spinal cord and has analgesic effect on neuropathic pain in rats. The mechanism is related to siR-
NA-P300 inhibiting the activation of cAMP-PKA-CREB pathway and the expression of 11.-2,11.-6 and TNF-a.
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(dT) 18 519k H R ¥ 5t i cDNA., ffi | Applied Bi-
osystems7300 SZHf PCR & 4t (£ [H Applied Biosys-
tems /A 7)) AT LB} E B PCR(qPCR) ., qPCR 5| #)
W, cAMP: iF |7 5-TCT TTC CTA CAA CAG
CCT CCG-3", 1 5'-TAA ATG CTC GCT TCA
AAC TCA G-3';PKA:IE[T] 5'-TCG AAG GCG ACC
TCA AGT G-3", )2 5-TTC GGT GTA GCT TTG
GAT CCA-3';CREB: iE /] 5'-ACC GTC GCC CAT
CAT CAA-3', iz Ii 5'-TTG CAC TGC CAA CTC
TTT GTC T-3'; GAPDH: if |1 5-ATG ACT CTA
CCC ACG GCA AG-3', & 1] 5'-CTG GAA GAT
GGT GAT GGG TT-3"; Hh GAPDH HfE W Z.
qPCR W & 14: 94 °C A £ 10 min; 94 °C 10 s,
55 °C 10 5,72 °C 10 s,40 DGR, A F B {8 15 26
(COTEFIEAE ISR TR NG ES ., Lk
mHE 3R,

1.6 cAMP,PKA,CREB 7& & 6 40 21 vp 3 3k i I
FE AT T K A S (300 mg/kg) TR BE R
Je AR B K S0 BERE T 3h Y . SR G 0. 1 B R &
S (PBS BB pH A 7. 4 B9 4% £ I B S
20 min, T L, FUBHESRE 88 B B ) ok IR 7E 4%
ZRBEREPEE RV 25 pm B, BEHANY]
Sl 2EH &R cAMP(1 £ 200) . PKA(1 : 100) ,CREB
(1:100)0——BHFF. RE.HPBSHEVAItS
TP E . M PBS #R 3 WKIE . 7RO B B
(Zeiss AX10, 8 E) T W 537 FE 5 B G 58 52 e 4L 4 ) 2
BFWT . WE AT A . LGRS AR, I
Image Pro Plus 6. 0 # {4 (€ [E Media Cybernetics
Inc. Rockville AR 43081, e iFbrifE . 0 Rn/N T
590 BH e €0 40 i (BT e 8) 5 1+ 3R 5% ~20% FH
P A0 (55 635D, 2+ KR 21 % ~50 % BH M e
YA (P 238D L 3+ AR KT 50 96 BH I e 240 i (i 3k
). Qe TREE RS 0~3C0, BME; 1. 552, h 4,3,
) . SR ERE B A Y €0 5 R T 4 10 E A 7 L 45 B

A B
A:XIRA B ATIA] C.siRNA-P300 4
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1.7 ELISA W & K R & 884121 cAMP, PKA,
CREB. H 40 it /v £ (1L)-2, 1L-6, il %8 3K %€ [ T «
(TNF-) 7KV W& T PRI 0.1 g BHHEALZL,
A8 VR TR IR b T ORI D 4 2B R 2 R R
B HEAR K A 2 mL Eppendorf 5, T A 1. 2
mL PBS(pH N 7. 4) . AR IR 21,2 000X g, 4 C
B0 20 min, JBE 3G W . K cAMP . PKA CREB,
IL-2.1L-6, TNF-a ELISA i % & W A % B R&.D
Systems A &) . i H B #5 1X (Model 550, 3 & Bio-
Rad A A fE 450,512.539.,429.529.487 nm K F
PRI G (ADE., LR ER 3K,
1.8 Siitsghbs R SPSS22. 0 &4t 54 k47
AT R TR 2 £ FROR . SR HRIR 2R 7 2245
Mr. ZE R LSD-+ K% K 56 K #E « = 0. 05, L4
P<<0.05 AERAGIFE L,
2 % S
2.1 KM BIE PO PIS I 5
Yo BB 20 Lb #5, B5 8 20 | siRNA-P300 23 HL A 95 15 {1 . #4
I 1 A AIG L PIS TF i (P <<0. 05) 5 5B 21 [ %5, siR-
NA-P300 HL 4% B {6 . #4098 B T &, PIS AL (P<<
0.05), W1,
2.2 HAKRBEBHEALUSHIEEFILE MEAE
B X1 28 7 200 JfL 50 K L 25 R E R L R €0 T AT 400 A
R 57 - v g 5 455 780 24 A 4 X n] D K 6 3K BE pih 48
G 200 58 2 B0 4 B S, 4 A [ 4 L R O o P A
Ko /D WE TR 1 41 B 35 91 5 siRNA-P300 40 3 6 X 0L /b
HIRBEA L TT . LA 28 o0 40 i 45 4 5k SE L 40T
N A% B0 B TR A T e, A A, W L,

F£1  BEAKXRYVEEREEEPIS BB (2 +y)

2151 n PLMORERME () PURE (2 PIS(43)
Xf R 2H 20 21.924+2.32  12.20+2.21  0.00+0.00
LT 2 20 8.04+2.49"  6.751.37" 8.65%2.15°
siRNA-P300 41 20 13.32+3.36"" 9.3541.31" 3.26-+0.24"

"L P<C0.05, X IRLL A" P<<0. 05, S EI4] AR

1 EHXAREBEARERSENR (FHARE-FL X400)

2.3 KM KFEBE cAMP.PKA.CREB mRNA %k

KR 5 e, AR 4 siIRNA-P300 4
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B cAMP. PKA . CREB mRNA % ik 7K 3 81 & F+ 75
(P<C0.05); 5 & A 4] b 4, siRNA-P300 41 F %8
cAMP .PKA .CREB mRNA %35 7K B R (R (P <<

0.05), WFEk2,
*®2 F£HKRETE cAMP,PKA,CREB mRNA
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B XTI AL R AL siIRNA-P300 41 % B 11L-
2. 1L-6 \ TNF-a ik KB 8 75 (P <<0. 05) ; 5114
2H A, siRNA-P300 2H 11-2.11-6 , TNF-o 3 35 7K F
W] 5 AR (P <<0.05), WL 4,

%3 ZHEAKRETE cAMP.PKA.CREB

RIEKFELE (2 £5) RIETFEDEE (2 L£5,5)
20 5 n cAMP PKA CREB 20 5 n cAMP PKA CREB
Xf HE 20 20 0.9440.29 1.0140.51 1.5440. 61
" X 2 20 1.2140.32 1.1470.49 1.6470.43
R4 20 5.3240.51"  4.9140.39"  4.5470.43"
siIRNA-P300 41 20  2.1240.51" 2.314+0.41" 2.56-40.86™ FERIZH 20 6.21+0.54"  5.5340.41"  6.54+0.52°
CLP<0. 05, SRR E " P<0. 05, 54 R 4 SiRNA-P300 41 20 2.45:0.49"  2.634:0.48" 2,860, 46"

2.4 K KEEHE cAMP.PKA,CREB #ikiF 4y It
B RS FE T . cAMP,PKA ,CREB ¥ % &
A7 F 40 A  FC PR M 2635 0 A4 (0 s 5 0] IR A LR AR
U4 siRNA-P300 41 # #f cAMP,PKA,CREB # ik
PEA B W TF 1 (P <<0. 05); 52 [ %%, siRNA-
P300 41 # & cAMP,PKA ,CREB % ik 1143 U1 {2 F% Ik
(P<C0.05), W% 3.K 2,

2.5 K KRB BE IL-2.1L-6, TNF-a ik /KF[L

POEHE]

“LP<C0.05, SXFHRL A" P<<0. 05, GBI AR

x4  EAXREIL-2.1L-6,TNF-o Rk
K FE b (2 +5,ng/g)
253 n 112 11-6 TNE-«
popiiciil 20 78.98+16.32  123.65423.21  99.36+18.63
AL 20 326.21419.69"  413.65+13.69" 589, 36418, 34"
siRNA-P300 41 20 201.3615.32""  302.674-19. 32" 432.397415, 39™
“ P <<0. 05, 5% HULL B ;" P<0. 05, SRR L] H B
1REILE siRNA-P30048
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{14 34 8- s 1o D BB 9 o 81 An S P A L R i 3 i Rn
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AW RE R R T EAE . P300 i M L SR e
HE M 2 WEE R BE CHAT) 5 7 14 15 4% Fh 5L 1 1o %
ik, HAE R AL 2 T B AE R b iR AT 1 %
PR . sIRNA AT 38 18 3 A 2 rb 28 14 18 1 390 38R Ok ] ¢
ik, BN SIRNA E W W58 259 | 32 AR 5 H: At
LN A SN T IR R O EN L B
UESE siRNA-P300 fig & — MM il H 41 P300 mRNA
Fik BB P300 A F A L R AL AR FH IS L 2 T
4] 25 SR AH O B S TR F 1 7 SR, e X R PR RO
A 5T 45 e B, 5 % B8 4 Fb g, AR 4] siRNA-
P300 41 LA 15  #495 B R AIC, PIS T 5 S5 AR 4
H# . siIRNA-P300 2 AL B 34 {8 . #4080 5 PIS
REAR. 256 B 2% 45 B Ui B, siRNA-P300 #§ 9 7 4t
Xof 5 X 2 0 240 5L DR A R T X R Bl 28 9 2
PRI B BUR AR

PKA J& G & 0 5K 52 7R 09 5 15 1 51, [R) I A )2
— A PR P A . A ST R PKA AT g
Z2 Bl IR 3 A 2 0 O NS L o s TR IR pH
CRRYE S5 » IR DR PR 3R R Bk Jig , N-vil B 22 12 Jiie
N-f6 A4 DU 45 BE-22 U 25 . PKA Y BTG 3 208 75 B9 4
PR PRA 2R EEAFTE T A0 4 22 3 55 9 Ik
Z A TOH AR A AE TR i R B E PN Y A
MaRgG T, PKA Z 5% LsmimETy, L2
P H B B A . A UESE R W PKA HA 89740
HIH R M 22 28 40 1 25 M BUR B0 1 T
FER T, B BE 0 K R 23 A b PKA ik B,
PKA #5317 FSLLRY-NH2 fig 8 55 % #6 #0113 15 & 19
BB 5 F1 R 32 42 8. cAMP,CREB 43 %1 & PKA
(bR 4 T IS R B cAMP L CREB 12 2
5l 2 1 o LR 1) P R A 20 T ) B, R kK
S TE AR AR A K B TR R A b B R, TE R N
544 E R B9 3 1 ) (SB366791, HC030031) J& » K B
BLARE B 1 B0 B T v AR R g A R R
5%t R4 L8, B 4H | siRNA-P300 204 # cAMP,
PKA.CREB mRNA Fl4 [ ik K F ] i 78 (P <<
0.05); 58 B 40 [ &8, siRNA-P300 415 %6 cAMP,
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PKA,CREB mRNA Fl 5 1335 7K 7 B i BE AR (P <
0.05), XEATIRIFIT 45— 3, [F 3L siRNA-
P300 A 3@ i 3 ] cAMP-PKA-CREB il % %) 18 1% ik
7 00 1) Ao 22 5 B R . 3 DI RIF ST & B, PKA 7R 9K
Fl b 22 5 M R RE o BT D REPE/E A . PKA J@ i CREB
SRR R R 7/ I 1 bR 7/ D R = W
fiE N ¥ (IL-2,1L-6 . TNF-) %, ABFREE R BR, 5
X BEZH AL B A4 L siIRNA-P300 2H ¥ i 11-2. 116,
TNF-a k7K B 8 T+ @& (P <<0. 05); HHLRIL 4] [
B, siRNA-P300 4 11-2,1L-6 , TNF-a 3% ik /K - W i
AR (P <C0. 05) . 3X 5 B siRNA-P300 17 ] #ft 25 55 341
PEJR S50 H cAMP-PKA-CREDB 3 % (16 30 1% 2 i 417 1
RAEH T 1L-2 . 1L-6 \ TNF-o [ RILH XK,

25 L ATIR . siRNA-P300 #5 P4 1 5 X6 45 B X pf 42
JCEA PRI AE A R R B b 22 o B PE R B A B AL
R HALH 5 siRNA-P300 # #il cAMP-PKA-CREB
3 0 UK T T A A A E R T2, TL-6 . TNF-o 1Y
ESLY

2% 3k
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