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Abstract

Objective: Discuss the effects and mechanisms of gabapentin on neuropathic pain and depressive
behavior. Methods: 36 SPF grade male C57/B6 mice, 8 weeks old, were randomly divided into 3
groups (n = 12) using a random number table: sham group (Sham group), neuropathic pain group
(CCI group), and gabapentin group (Gap group). The neuropathic pain model was established using
the chronic constriction injury (CCI) of the sciatic nerve. On the 30th day post-operation, the Gap
group was injected intraperitoneally with gabapentin at 100 mg/kg, while the Sham and CCI groups
were given an equal volume of normal saline for 7 consecutive days. Before surgery and on day post
operative 7, 14, 21, 28, and 40, the mechanical withdrawal threshold (PMWT) and thermal with-
drawal latency (PTWL) were measured in each group of rats to evaluate pain behavior; before sur-
gery and on day post operative 28 and 40, the tail suspension test (TST) and elevated plus maze
(EPM) were used to assess depressive behavior in mice. Detection of §GABAa receptor protein ex-
pression in mouse hippocampus by Western blotting. Results: Compared with the Sham group, the
CCI group showed a significant decrease in PMWT and a significant shortening of PTWL on postop-
erative days 7, 14, 21, 28, and 40 (P < 0.05); on postoperative days 28 and 40, the immobility time
in the tail suspension test (TST) was significantly prolonged (P < 0.05); the time spent exploring the
open arms in the elevated plus maze test (EPM) was significantly reduced (P < 0.05); hippocampal
6GABAA receptor protein expression was significantly decreased (P < 0.05); the Gap group showed
significantly decreased PMWT and significantly shortened PTWL on postoperative day 28 (P <
0.05); the immobility time in the tail suspension test (TST) was significantly prolonged (P < 0.05);
the time spent exploring the open arms in the elevated plus maze test (EPM) was significantly re-
duced (P < 0.05). Compared with the CCI group, the Gap group exhibited significantly increased
PMWT and significantly prolonged PTWL on postoperative day 40 (P < 0.05); the immobility time
in the tail suspension test (TST) was significantly reduced (P < 0.05); the time spent exploring the
open arms in the elevated plus maze test (EPM) was significantly increased (P < 0.05); hippocampal
6GABAA4 receptor protein expression was significantly increased (P < 0.05). Conclusion: Gabapentin
can alleviate neuropathic pain behaviors while improving depression behaviors associated with
neuropathic pain, which may be related to the increase in the expression of hippocampal §GABAa
receptors by gabapentin.
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2.1.1. SEREIRIE

KW FIRIGAE TR Sl E(F 5. LLSC20232257). 36 X SPF 2 fit Be iyttt C57BL/6, 8 FHe,
I E 18~25g, T ENUN TR IR AR AR, =il 22~24°C, FHXTREE 40%~50%, 12h KGR
AT 12 h {1 2R EE ] 33(07:00~19:00 Z [E]25 TOEHR), @& EFFR—E . MIERTRZS N 3 Hn=12): &
TR (Sham 2H). FhEHEEZLIR(CCL AN Ems T 2H(Gap 4).

2.1.2. FERF
InEmE T (F= A5 E01-20230324) L 75 BUAE 2V A A IR A 7324t R 5T GABAA RO HiiR(H-4) (17
F: sc-271231).
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S SCHR[617 T AL B #ih 2218 1 45 A5 P:454%5(Chronic Constriction Injury, CCI)fill % NP BEAY . 76X /N R
BEAT B S BRI (6 P 10%/K & 5088, 77N 0.05 ml/10 g A )5, $IBRH AR ME A&, IR
ITHEE. B, TEMCEIMUITT bk, it Btk o B LA LY, DLRERAAE A . (B 5T A7 4 i
B SR BAL S, b, FH 6-0 EMLxt AL BT = IREEH, FEILAIR AL 1 mm. &5
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AT BRI, APATEILPIR.

YT TR S5 28 K, Gap 4145 TN T (100 mg/kg) s, Sham 21 CCI 44
TR R KIS, ST K.

2.2.2. HAEERRNE
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ARHT A TS 28 F1 40 d (FIHH [F] B 8] s 04T B RSB (TST) AU E [9]. TEZFRIIERSEAR, R S5 K6 /)N
BRI (PR B R o 2 EORAD) e, 3R /N ES 6 4. il G 5 4B iuit R B, DARD Ay HLp
THE/N R AORFRER LIRS B S .

225 BERTFRESXR

ARFTAIAJE 28 A1 40 d AH I [A] 0 5E R 28+ 7 18 5 SEER(EPM) [10]. 3 R B AT 06, 1%
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RIRE 6 708l [FINACSR)E 5 70 Bt N T8O A 8 BRI TR AN o A3 A TFTBUE OB BV IR
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PUiR(1:10,000). T SGABAA HLHA(1:500) 4CHFF I, TBST IF¥E 3 K, BEIR 10 min. % H0AHRI L
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2.3. GeitFEAE

KHI SPSS 22.0 BAFHEATGEt 200 o R & IR AT T R BOR LU R + R0, Z AL
KA R T 2007, PRI HUBCR ) LSD-t 56, LA P <0.05 2R HEA G L.

3. 58
3.1. NP R jm B T 7% /) B AT s 0 4 50 A 32 M

Table 1. Comparison of PWMT among three groups of mice at different time points (g, n =12, x*s)
= 1. SRR ERE S PWMT BILE (g, n=12, X+s)

451 ARG ARG 7d RJE 14d RJE21d ARG 28d ARG 40d
Sham 83+0.7 74+06 7.7+0.5 7.9+0.5 7.6+0.5 8.0+ 0.6
cCl 8.4+0.7 5.6 + 0.6% 5.5+ 0.7 5.5 +0.6% 5.6 + 0.7 5.7 +0.5%
Gap 83+0.8 5.6 + 0.7 5.5+ 0.6% 5.6 + 0.7 5.7 +0.6% 7.2+0.4¢

VE: S5ARATELE, 2P <0.05 55 Sham 4L, PP <0.05 5 CCI4ltb%:, P <0.05.

Table 2. Comparison of PWTL among three groups of mice at different time points (s,n =12, x+ts)
2. ZHH/)RAERE & PWTL BIEEE (s, n =12, X¥+s)

25 NGl Rfg74d RJg 14d RJF21d KJg 28 d AJg 40 d

Sham 12.70 + 1.0 12.46 + 0.9 12.41+0.9 12.67 +0.7 12.95+ 0.6 12.78 + 0.6
CClI 12.59+ 0.9 7.97 +£0.75% 7.66 % 0.7 7.78 + 0.6 7.72 4 0.7% 7.76 + 0.82
Gap 12.90 + 1.0 7.75 + 0.7 7.76 + 0.7% 7.82 +0.5% 7.71 + 0.6% 11.62 + 0.8°

E: 5ARETEE, *P<0.05 5 Sham A%, PP <0.05 5 CCIAELE:, <P <0.05.
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F 2N BAR BT WU A EUR TS T 2 %P > 0.05), 5 Sham Z/NRAHLL, CCIARGE 7. 144
21, 28 #140 d ) PMWT &3 TR, PTWL RE4H(P < 0.05): Gap HARJ55 28 d PMWT &3 T I,
PTWL &E4F(P < 0.05); 5 CCI 4L, Gap 4IKJ5% 40 d PMWT &EHN, PTWL B3NP <
0.05). Ut BN ELmE T 7] DU 2 SRR e e R BRI . WL 1, 32 2.

3.2. NP KB T FFxs N AN ARREA T 9 92

BAH/NRATT TST A1 EPM ARG LG22 (P <0.05). 5 Sham 4AHLL, CCI41ARJE% 28 d A1 40d,
B S(TST) A B A 23 K (P < 0.05): = 28+ 518 B P (EPM) PR 2 FF IS 1IN 8] 2 35 kD (P <
0.05); Gap ZHAJE 2 28d BRI (TST)FIA BT ] B 3E ALK (P < 0.05); 4k 5 IHK(EPM)RZE I
JBUE T 1) 5 (P < 0.05). 5 CCT 1KLL, Gap 2R 555 40d B S2 5 (TST)I AN B i) 5. 25 J /b (P
<0.05); EAt Rk B MR EPM)FR R VS O ) 525 B NP < 0.05). ULBH/NERAE 28 Ji HBL T £ 84
OREAT N, ELAMARREIS g e s RN s T 7 KJ5H ik, W7k 3. £ 4.

Table 3. Comparison of TST immobility time among three groups of mice at different time points (s,n =12, x+s)

% 3. ZHHNRAERTE S TST BT AL Ei(s, n =12, X ++5)

2H 5 P Nill A 28d KI5 40d
Sham 125+3.9 127+3.3 125+3.2
cCl 125+3.3 158 +5.6% 157 +5.7%
Gap 125 +4.1 157 + 6.1 132 £4.2¢

VE: SARATELES, 2P <0.05 55 Sham A ELHE, PP <0.05 5 CCI A%, <P <0.05.

Table 4. Comparison of EPM open arm exploration time among three groups of mice at different time points (s,n=12, x=*s)

%= 4. ZHHNRAFERE S EPM R EFFMEBHEIAIEL B (s, n =12, X +s)

25 AREG AR5 28d AJ5 40d

Sham 2443+ 1.6 18.60 + 0.8 21.90+ 1.8
cCl 2491+ 1.7 8.89 + 1.2 8.92 4 1.1%
Gap 2480 +2.1 8.85 + 0.9 19.66 + 1.6°

H: 5ARATIEE, P <0.05 5 Sham 4LLH, PP <0.05 5 CCI4LLbH, °P<0.05.

3.3. CCI BT TxNRIED 0GABAA ZIEFTRIARIF M

5 Sham ZHAHLE, CCI Hi#FL SGABAA ZRE AREHE TP <0.05), 5 CCIAHMLIL, Gap i
) 6GABA Z R AR K B ERIMP <0.05), W# 5.

Table 5. Comparison of JGABAAa receptor expression in hippocampal tissues among three groups of mice(n=3, x+s)
5. ZHNRIEDERAP SGABAN FIEFRIEMELR (=3, Xt5)

S 5] dGABAA 1k
Sham 1.00

CCI 0.54+0.072
Gap 0.99 +0.01°

vE: 5 Sham A%, P <0.05 5 CCIALLE, PP <0.05.
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PR RPN S E PR RS 2R, FN R O AR NP, NP LA AT RE
SEAVER. AR BEIREEEG S A ST B4R 1 1], IS T 2 2o B PR (0 — 2RI 251, JRATTR
ST EELIE T 225 MR AR A 2 FE O I I, 13T DA Ao 2 o M PR VAR AT 9 o

GABA S2WHIL N YA BETS AR A Fp 1) B b M A2 BB R, 7R B I o 105 2 125 B i
e EEMER. GABA Bt Zetbibre KIiThAE T AL S, eIl Ak A4 A T PR A
B 2G5, VA B R B P 28 0 A L1200 I o M 7o ke 5 ) P 1) 5 VR AV 2 0
o R 2 R TR AR TR PR R . OGABAN AR — A BB R EAIMRE AT R RS, JEHE
5T LR P L AL 45 R R0 2 PR P F A TR AR R 2 A . TERERAR A R, kS
PR R HUHCIE . RS S . SRR G, A A ACE A BT 13]. A
SEI6 R I NP ST 2 SEUNRIE D X4 0GABAA ZAAMIFIEIT, 2% IGABAA SZARTEAAR th R A%
HEAE.

I T 7E R A 8 TG R MEE R, B 2 TR . e T S muhiaTy
2 PR MHBETFR 1S LRI o B PR G003 5 RIS . A — Pl -3 T HR(GABA) I 45 K25 10!
W0, BB TR ELBEAE BT GABA 24, 11 2 T3 ink 1 0 20 5 8 4 A S L1 (f51) 3 o A 5
ORI GABA A H3% GABA 5 1E, W AT H0E GABA & ik MES S LMk i T ARG 1 2K3)
Y] GABA /KF, BEBFTUHR ) OGABAA SZAAZE 1 N AR BN LS T GABA TRER-HE it — A LA [5).
AT FE & I LI T T LA 2 B B NP SR RS B, It NP S BRI REAT A 09T B0 .
I, ARSzae R BN B T AT LA NP S0 U D X 15 0OGABAA Z A I35 A .

I, 55 X5, SOGABA A 3244 AT A8 £ I EUE T 403 NP FTSUIAR 96 7 48 £

L5 BT, INEmET 20 NP ST A, HALEI T RS SN T SGABAL R IAKIEH K.

E&WmE

AR IR PR 22 20T 7T A6 % 171(202304295107020018)
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