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A neuropathic pain model induced by radiofrequency on the sciatic nerve in rats
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Abstract Objective: To establish a neuropathic pain model induced by radiofrequency thermal injury of the
sciatic nerve in rats. Methods: Twenty-four male adult SD rats were randomly divided into four groups. The
animals in sham group received relevant operation, and other three groups were given radiofrequency of the
sciatic nerve at 55°C (RF;; group), 65°C (RF4 group) and 75°C (RF,5 group), respectively. The changes of me-
chanical withdrawal threshold (MWT) and thermal withdrawal latency (TWL) were observed before operation
and within 40 days after radiofrequency, and differences in spontaneous pain behavior and postoperative motor
function were evaluated to determine the optimal modeling temperature. Another 20 rats were randomly divided
into a sham group and an optimal modeling temperature group (RFs group) for model replication. The morpho-
logical changes of the sciatic nerve were observed under light microscopy 14 days after surgery, and the expres-
sion of Nav1.8 mRNA in the L,-L,; dorsal root ganglia of rats was measured with RT-PCR. Results: The MWT
was decreased significantly from 3 to 10 days after operation, and the TWL was significantly shortened from 7
to 15 days after operation in RFs;. The MWT of the RF 5 group decreased from 5 to 30 days after operation, and
the TWL was shortened from 7 to 30 days after operation. The MWT of the RF,; group increased from 3 to 15
days after operation, and the TWL was significantly increased during the observation period. The pathological
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changes in the successfully established group showed nerve edema, loose structure, and increased vacuoles. The

mRNA expression of Nav1.8 in the dorsal root ganglion was significantly higher than that in the sham group.

Conclusion: Radiofrequency of sciatic nerve at 65°C can replicate a thermally injured neuropathic pain model in rats.

Keywords neuropathic pain; animal model; thermal injury; radiofrequency; rats
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AT o e v b S o g W g 2 i
HHERZNE, BRMEE 3 W, MR, EA MR
JGIEHFAY) 6~8mm V) . Fge i FAUA, Hikin
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XF Navl.8 [ 5 2 B-Actin 2R BHATY 1. § 18
JEATKF K, BRI R ST 2 & T .

SIMIFFIE R : Navl.8 LiF514: 5-GCCATT-
CCTCTCACTGTTCC-3', Rii#5I#): 5-CTTCT CTC-
ATTGGCGTTTTTG-3', ¥ 14 Bi& 345 bp; B-Actin
5. 5-AGGGAAATCGTGCGTGAC-3', N
51 #): 5'-CATGGATGCCACAGGATTC-3', ¥ 1 F
Bk 211 bpo FIW AR RIER A 7] & AR AL
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*P<0.05, **P<0.01, 55 Sham 4AHLL; “P<0.05,
"P<0.01, SAREIHHLL

Fig. 1 Comparison of mechanical withdrawal threshold of
rats between different group
*P < 0.05, **P < 0.01, compared with group Sham;
P <0.05,"P<0.01, compared with 0 day.
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RF; 2 TWL TR J5 1 KA LK (P<0.05), 7~15
REARF A W R 465 (P <0.05), 520 KRKER
B7KF; 5 Sham 4%k, 7~15 KA W04
(P <0.05). RF ARG 1~3 K TWL BARRA B &
FIZEK (P < 0.01), 7~30 K TWL % ARuTA B &1
5% (P <0.05), 35 RIKEARAT/KN: 5 Sham 4%}
b, RJ5 1~3 K#AME TWL 5 3 82K (P < 0.05),
7~25 K TWL A E 45 (P < 0.01). ZEA W
HAIA] RF,s 41K R TWL ¥ 8K T AT (P < 0.01),
H 5 Sham 20 %} bk, TWL # & #F &K (P <0.01,
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ERVETR  URECE N, I A 1 A ) 2 50 A
%o RFs. RE F1RFE. ARG 1 KEHE K TEIHFE
3453104 0.884£0.35, 1.38+0.14 £11.94+0.77, K
Ji 3 RN 2.33+0.54, 3.084+0.26 1 3.8340.25,
ZR A ¥EY (P<0.01, WE3) . EKE
BRI, SRS KGR TR] M SRARER AR S I, [
Mg R s e B . XFAT NP T ARG 1R,
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40-
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Thermal withdrawal latency (s)
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0 — T T T T T T T T T
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B2 KRR R A A LA
*P <0.05, **P<0.01, 55 Sham 4AL; “P<0.05,
"P<0.01, H5ARRFAALL

Fig. 2 Comparison of thermal withdrawal latency of rats
between different group
*P < 0.05, **P < 0.01, compared with group Sham;
P <0.05,"P < 0.01, compared with 0 day.
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g s. FAMKREHZ M, MWhRk,
Je AN o

4. JIZE) N REVE5)

ST AGEE J5 . Sham 41K RIS 3 ThRE A& LA B
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5. HAULFE SR
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il USRS IR 2 KRR AL B R 1) B 4 B AR A
Sham 41K AL E I LT 4EHEF AT NS, w2 27 4
Al ETEN—, AN ENB N, W
RF ALK BB 2, BT, 25y
%, HLUKMHTEGL, MBI Wi 65°C
SPGB IE R T — e R (LA S .

6. RT-PCR

KR AL P28 S A EGEE IS 14 R, RFe 4K R
TSR AP Z T HZL N ) Navl.8 mRNA #iA &4 Sham
HEHWM (P<0.05, K6 .
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#P < 0.01, 5 Sham HAALL; “P<0.01, SAH
AHEE

Fig. 3 Comparison of assessments of resting paw posture of
rats between different group
**%P < 0.01, compared with group Sham; P < 0.01,
compared with 0 day.
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LI AS AN C SREFAERLIN, 1A% 532 Bl R i e 5 1
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T U 4RI 65°C S 5 min KK B AL B 240 3 R
W2 3547 . Heavner 25 B% 76 37 2 2535 o K F R [A]
TG (RSB NT EE,  RIWAE 42 C IS A 7 A ok [
Y, B4R EAE 60°C LL_E i 5k T 4h 7= A B vt ]
MA . FrLIRATH SESS 43 5l W E 1 55°C. 65°C.
75°C =N BERIEAT AL PR IR SR AR AR

RFgs 411 RFss 4135 T AR J5 B i 146 I MWT
HMITWL BI85 20 MWT (1) B 2 B AR 43 )t B
F45 3 FAE 5 K, RF EEERECH 1 )E, i
RFq UL 25 K. WA TWL TR 7 R
FRUH B R 455, RFss ¥F4: 8 K, 1M RFgs 4R 4L
Kk 23 K. RFss IR0 B, I o US4t FF
PR, KRR G S T RER = Retk, 2 i 7
HHMERERI TR E ZARADIRES . RF,s HAR G #
SRR, LT R LS s Th g R A,
KERAGHIHER, AW EH SR, H TWL &
Sham 4 & AFTAE EF, REHLMWT. TWL FEK
IS, ANTF A B A S (I R B B2,
I AN (R S AT, DL R e R BRAT
Atk X EL &I RF s ARG KRBT A E ARG
TNAF B b 2205 B PO AL R I PR R B

RF 4110 82155 J5 % B, 5 Bennett 55 PV 6] 2

—0— Sham +®— RF55 +~&—RF65 +~¥—RF75

Tarlov

Days after surgery (d)

B4 REIEZHIIRERIM IR
*P <0.05, **P <0.01, 5 Sham ZHALL; “P <0.05,
"P<0.01, 5ARFHL

Fig4 Comparison of Tarlov scoring of rats between
different group
*P <0.05, **P < 0.01, compared with group Sham;
P <0.05,7P < 0.01, compared with 0 day.
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Fig. 5 Photomicrographs of the sciatic nerve after operation
stained with HE, Bar scale = 60 pm, Vacuoles
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< I
g 14
P4
0 :
sham RF65
6 SRS KRR AHZ T Navl.8 mRNA fJ#RIA
(72=10)

*#P <0.01, 5 Sham 4IAHLL

Fig. 6 Expression of Nav1.8 mRNA in rat dorsal root ganglion
after radiofrequency thermocoagulation (7z = 10)
**P < (.01, compared with group Sham.
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