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Effect of Celastrol on Neuropathic Pain Model Mice

WU Hong-yan, SHI Yu-qi, LI Jia-hao, ZHU Chun-yan’, LIN Na’
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences,
Beijing 100700, China)

[ Abstract] Objective: To investigate the effect of celastrol on painful and the emotional of anxiety and
depression comorbidity on neuropathic pain model animal and to explore its possible mechanism. Method:
Mice were randomly divided into sham group, model group, pregabalin group(25 mg-kg'), low, medium and
high-dose celastrol groups (5,10,20 mg-kg"'). The mice model of neuropathic pain were established by the L5
spinal nerve ligation (SNL). After successful modeling, the treatment groups were given intragastric
administration, the sham group and the model group were given the same volume of warm water. Mechanical
pain were detected by Von Frey tests, anxiety and depression behaviors were separately detected by the open

field and the tail tailing experiments, the pathological changes of microglial cells in hippocampus of mice in each
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group were observed by immunohistochemical staining (IHC). The inflammation of BV2 microglial cell made
by 1 mg-L" lipopolysaccharide (LPS). Real-time quantitative polymerase chain reaction (Real-time PCR) was
used to detect the mRNA expression levels of tumor necrosis factor-a (TNF-«). The expression levels of TNF-«
protein were detected by immunofluorescence (IF) staining. Result: Compared with sham group, significant
change of mechanical pain thresholds, anxiety and depression were detected in the SNL mice (P<0.05, P<
0.01) , the significant decreases of the body size of hippocampal microglia (P<0.05). Compared with SNL
model group, 20 mg-kg' celastrol significantly increased the 50% paw withdraw threshold and the time of the
open feld tests (P<0. 05, P<0.01) , and decreased the time of the tail tailing experiments in the SNL mice (P<
0.05), and the cell body area of hippocampal microglia in SNL mice was reduced (P<0.05). Experiment in
vitro show, compared with control group, the expression of TNF- o« mRNA and protein expression in LPS-
induced BV2 microglia increased significantly from 2-4 h (P<0. 05, P<0.01). Compared with the LPS group ,
after 100 nmol-L" celastrol administration, LPS-induced microglia inflammatory factor TNF-o@ mRNA and
TNF-a protein expression were significantly decreased (P<0.01). Conclusion: Celastrol can relieve pain-

emotion comorbidity on neuropathic pain model mice, and its mechanism may be related to the anti-

inflammation in the central nerves system.
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Table 1 Primer sequences of PCR
519 J¥51(5-3") KB /bp
GAPDH i TGTGTCCGTCGTGGATCTGA 20
T TTGCTGTTGAAGTCGCAGGAG 21
TNF-a |- CCACCACGCTCTTCTGTCTAC 21
- AGGGTCTGGGCCATAGAACT 20
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Y i E 1 h,0. 5% A9 PBST ik ; DAPI(1:1 000)
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Table 2 Effect of celastrol on 50% shrinkage threshold in SNL mice(x+s,n=8) g
2H 51 it TR %ighid wehad 4257d 42510d 452513 d 252516 d
/mg-kg!
[EERYN 0.392+0.038  0.355+0.027  0.337+0.020  0.365+0.034  0.383+£0.044  0.359+0.039  0.362+0.048
SNL $ 5 0.377+0.041  0.006+0.0022  0.018+0.0012  0.021£0.0032  0.015£0.0082  0.015+0.010®  0.021+0.009?
H Fiy LA 25 0.379+0.044  0.027+0.012  0.081+0.015Y  0.133£0.039"  0.167+0.0222  0.201+0.037?  0.232+0.0352
RN a8 3 5 0.361+0.033  0.015+0.017  0.023£0.009  0.027+0.011 0.021+0.017  0.027£0.025  0.026+0.019
10 0.376+0.047  0.015+0.008  0.020+0.017  0.024+0.012  0.036£0.012  0.045+0.009  0.067+0.010%
20 0.330+0.037  0.012+0.002  0.034+0.009  0.071£0.013%  0.094+£0.017¥  0.165+0.0219  0.207+0.032%

W SR F AR L # VP<0.05,2P<0.01
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Table 3  Effect of celastrol on relieving anxiety in SNL mice(x+s,

G (X+s,n=8)

n=8)

F XA B R ) /s

15 FH/mg-kg!

T AT 4igh16d

TR 29.09+2.62  29.09+2.62
SNL 5 7l 26.09+6.34 8.16+1.302
A ity AR 25 27.84£9.02  5.39+0.99?
TR 5 24.9946.71  15.41+1.599
10 25.64+3.55  17.68+1.87%
20 25.06+7.05  24.07+£2.62%

B A AR 2 T (P<0.01) ;5 SNL B AL A L
B, TN W4T AR L v ) 2 T 0N S D5 AT MO A
IR AA T AR 25 S TEGE T 24 78 X, TR A L1 R 3 it
A1 /IN BRI S /0N Jig 5 40 A DL T oK B R i e R EA
T REAK (P<0.05) o X i /) e I 240 1 At 44 1 A
BN LT 3 B AT R LA AT, R R A AT
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Table 4 Effect of celastrol on relieving depression in SNL mice Table 5 Effect of celastrol on hippocampal microglia(x+s,n=9)
(rxs,n=8) T b /N T 240
— - 21 51 #H/mg- kg!
@ Fiilfes {5 1L A5 LI [ /s JE A T AR /um
/mg-kg! i AT %216d BTA - 38.10=6.93
BRFAR - 66.38+5.88 66.38+5.88 SNL # 7 - 74.97£16.86%
SNL # #l - 59.95+11.50 131.10+6.43" TR 5 60.11+1.86
5 iy L bR 25 62.93+15.65 151.36£10.77? 10 53.40+1.23
HAMRLR 5 58.79+14.54 98.60+11.55Y 20 45.05+3.45Y
10 60.05£16.11 92.05+3.75%

mRNA /K & # Ft & (P<0.01) ; 5 LPS 4 b # ,
TARELRM b w4 LPSiE S 2~4 h 5 4%
5L ) R A M b % A SNIL /N BUTAE 5 /0N e T 40 i ZH BV2 4 g 48 %iE I T TNF-o mRNA /K °F ¥ g 3
Ao s, RS AL, FEAL(P<0.01), WE6., HSEAMA XM . &
3.5 X} BV2 /MK T 44 Ml &2 TNF-a mRNA 9 52 WAL, FABLRTA AN 2ERHEY
L] HIE®WMHAH ,1 mg-L" A LPS i F BV2 Y, B $E 100 nmol - L 5 & 10 75 A B 40 K k47
AN BSR4 M S 2~4 h, LPS 44 BV2 40l iy TNF-a  JSZE5040 .

20 54.35+14.83 86.77+8.02%

N 4 5 B S . : 2 o o .
AT AR B.SNLERILL ; C. 7 ABELLFANH B AL ;D55 AL E h | 41 E. 8 AL R = 7 #h 4l
Bl1 FRERLEIE D/ A R i 200 e 414E , x400)
Fig. 1 Effect of celastrol on cell area on hippocampal microglia (IHC, >x400)

R6 FEABAEXBV2/IKKRMAMERE TNF-a mRNA REB M (X+s,n=3)

Table 6 Effect of celastrol on TNF-o mRNA expression in BV2 microglia(x+s,n=3) %1072
2159 % /mmol- L 0h 2h 4h 6h 12h
IEH - 0.21+0.07 0.20+0.13 0.18+0.11 0.24+0.08 0.19+0.10
LPS 19 0.19+0.09 1.63£0.212 0.97+0.092 0.37+0.14 0.19+0.11
BN a8 3 50+1% 0.22+0.12 0.23+0.19% 0.17+0.15% 0.15+0.21 0.14+0.18
100+19 0.21+0.11 0.29+0.08% 0.27+0.029 0.23+0.14 0.16+0.11
200+19 0.20+0.08 0.28+0.15% 0.15+0.09% 0.17+0.10 0.14+0.06

W 5 E 414 VP<0.05,2P<0.01; 5 LPS 41 L 4% $P<0.05,9P<0.01 ;55 - % B 5037 Jy mg- L',

3.6 XIBV2/NEFTAM R TNF-a HHMZM 5 4 Tig

T3 20 (3 4312404 2) HL 458, LPS 41 41 (5,58 56 R 4 4, I PR35 J7 NP Y — 2R SRR 25 ) 22 J2 PR 80l 3
S0 He 19 525 B4, 42 7% LPS 41 BV2 4H i Fl TNF-a V1 » TERTIBLEAT B0 0 O RO, (FL I 24 B 1] Y
HIE K 24 255032 i e TGS 2R O, LR A O A R IR
5 28 55 A R R T TR Rk B AT B ) 2
B B s, PIUAE 9 51 28 280 A9 OB ML T
H LW ) B AR TT 0BT 245 R W 9 I SR R

FE ik F I (4 588+520. 4, P<0.01) ; 5 LPS
2 e, 100 nmol- L 85 2 i 41 25 vl I & Ik LPS
W3 5 200 9 O T &% 60 5 0 Lo 9] i 38 L 48R

100 nmol- L™ F 24 i £ 3 41 BV2 41 g A1 5 5 4 7 T MELT 20T A MM B 2 — I
TNF-o 8 13235 8 3 BRI (2 688+233.3, P<0.01) 0 e 2 B JH R 3 97 28 SR M 56 5 48 L 48 A 1 M i 5 40
LI 2, PEVESRE L T A LT AL B S S v T T I 3k
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A IEH 43 B.LPS 4 ;C.100 nmol- L' F5 /A BELT Z 4 ; %5 {0 0 Dapi; 4%
4 TNF-a; £L 224 BV2

B2 TAEAEIBV2AM TNF-o FE KN, x400)
Fig. 2 Effect of celastrol on BV2 cell in TNF-« protein(IF, x400)
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