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Effect of bee venom injection on TrkA and TRPV1 expression in the dorsal root ganglion

of rats with collagen-induced arthritis
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Abstract: Objective To investigate the therapeutic effect of acupoint injection of bee venom on collagen-induced arthritis (CIA)
in rats and explore the mechanism of bee venom therapy in the treatment of rheumatoid arthritis. Methods Fifteen male
Wistar rats were randomly divided into bee venom treatment group (BV group), CIA model group, and control group. In the
former two groups, CIA was induced by injections of collagen II+IFA (0.2 mL) via the tail vein, and in the control group,
normal saline was injected instead. The rats in BV group received daily injection of 0.1 mL (3 mg/mL) bee venom for 7
consecutive days. All the rats were assessed for paw thickness and arthritis index from days 14 to 21, and the pain threshold
was determined on day 21. The expressions of TRPV1 and TrkA in the dorsal root ganglion at the level of L4-6 were detected
using immunohistochemistry and Western blotting, respectively. Results The rats in CIA model group started to show paw
swelling on day 10, and by day 14, all the rats in this group showed typical signs of CIA. In BV group, the rats receiving been
venom therapy for 7 days showed a significantly smaller paw thickness and a low arthritis index than those in the model
group. The pain threshold was the highest in the control group and the lowest in the model group. TRPV1-positive cells and
TrkA expression in the dorsal root ganglion was significantly reduced in BV group as compared with that in the model group.
Conclusions Injection of bee venom can decrease expression of TRPV1 and TrkA in the dorsal root ganglion to produce
anti-inflammatory and analgesic effects, suggesting the potential value of bee venom in the treatment of rheumatoid arthritis.
Key words: bee venom; TRPV1; TrkA; rheumatoid arthritis; collagen-induced arthritis
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Tab.1 Changes of the rats' hind paw thickness(Mean+SD, mm)

Group  di15 di6 d17 di8 d19 d20 d21 dz22 DIF

CN  6.29+0.28 6.33+0.30 6.34+0.32 6.41+0.30 6.41+0.29 6.45+0.25 6.48+0.22 6.53+0.21 0.24+0.07

M 10.36+1.86° 10.87+2.49" 10.94+2.46° 10.87+2.42" 10.89+2.46" 10.84+2.47°  10.82+2.47* 10.76+2.43" 0.40+0.78*
BV 10.30£1.48* 10.12+1.34*" 9.53+1.37* 9.40+1.22*  8.75+0.83**" 8.61+0.78**"  7.74+0.63**" 7.450.63***  -2.85+0.96**

CN: Control group; M: Model group; BV: Bee Venom group; DIF: Difference. *P>0.05 vs M group; **P<0.05 vs M group; *P<0.05 »s CN group; “P>

0.05.

TUZHA 1 5 2257 (P<0.05) 5 1IE X HEZH R FRANIERSEOR L
ik, 5 CIARRA I B2 (3 2)
2.3 BK A A B .DRG M TRPV1Aw TrkA &2 Hbdt

I 15 i TR ZH (P<0.05) s BRI 4H BV 4H TRPVL FHP4:
AR A K Trk A B i i 38 T IR X 2 (P<0.05) ,
BV 41 TRPV1 BHM: 4 AL  TrkA & = AR 2 (P<

FEAIZE A BV R B W] AR T IE# X A4, BVAE 0.05,383.811).
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Tab.2 Changes of the rats' AI(Mean+SD, score)

Group di5 di6 di7 dis d19 d20 d21 d22 DIF

M 8.6+1.95 9.2+2.59 9.2+2.59 9.4+2.41 9.0+£2.92 8.8+2.68 8.8+2.68 8.4+2.70 -0.2+0.84
BV 8.8£1.30*  8.8+1.30*  8.2#1.30* 8.0+1.58* 7.2+1.30* 6.20+1.30**  6.0£1.41**  5.2+0.84** -3.6+0.55**

Al: Arthritis Index. *P>0.05 »s M group; **P<0.05 »s M group.

3 BHEKXRDRGH TRPVIFREAEE S HA TIKASE
Tab.3 Pain thresholds and percent of TRPV1 positive cells and expression of TrkA (Mean+SD, n=5)

Group Pain thresholds Percent of TRPV1 Expression of TrkA
CN 15.44+0.25 11.42+1.28 1.60+0.07

M 10.87+0.21" 44.53+4.00 4.53+0.20"

BV 13.15+0.18** 21.60+2.08*** 2.46+0.15**"

**P<0.05 vs M group; “P<0.05 »s CN group.
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Fig.1 Expressions in TrkA and [-actin protein
in the dorsal root ganglion of rats in different
groups.t: TrkA; B: B-actin; CN: Control group;
M: Model group; BV: Bee Venom group.
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