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The Analgesic Effect of Bee Venom
Aqua-acupuncture and Its Mechanism in the
Rat Model with adjuvant—-induced Arthritis

Seo Dong-min, Park Dong-suk and Kang Sung-keel

Department of Acupuncture & Moxibustion,
College of Oriental Medicine Kyung—Hee University

Freund's adjuvant~induced arthritis in rats was investigated. It has been reported from a neurochemical standpoint
that bee venom exerts antinociceptive effects on inflammation and that the opioid system and adrenergic system
play important roles in acupuncture analgesia. However, it is not known whether central opioid and o 2—adrenergic
components of the intrinsic descending analgesic system are activated after bee venom aqua-acupuncture.

Methods  Bee venom(l mg/kg) was subcutaneously aqua—acupunctured into Joksamni(STss) of rats with
complete Freund's adjuvant(CFA)— induced arthritis and was checked of increase in TFL. Opioid and

a;~adrenergic neurotransmitter system were examined by naloxone as an opioid receptor antagonist, and
yohimbine as «,—adrenoceptor antagonist prior to bee venom aqua—acupuncture.

Results : The following results have been obtained.

Introduction : In this study, the analgesic effect and its mechanism of bee venom aqua—acupuncture on complete
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weeks.

of adjuvant-induced arthritis.

1. The tail flick latency in the rat model with adjuvant—induced arthritis was significantly decreased in 2
2. The tail flick latency in the rat model with adjuvant—induced arthritis was increased in bee venom

aqua—acupuncture group compared to the normal saline aqua—acupuncture group.
3. Analgesic effect of bee venom was antagonized by yohimbine not by naloxone pretreatment in the rat model

Conclusions : Bee venom aqua—acupuncture has an analgesic effect on the rat model of adjuvant—induced
arthritis and has an antinociception mediated by a,-adrenergic system.

Key words . bee venom, analgesic effect, adjuvant—induced arthritis, TFL, ST3
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1. HEG LS TFL B3

Adjuvant Fd@EHS #FA 4 1,2,3,4 &
539 Z+7} 16.5%£3.8%, 32.6%=3.1%, 33.513.1%,
34.81t3.2% @ 35.0%3.1%9 TFL Z4&E B3
th TFL Z4&2 2FA] A E BT, o]F]
t 2 ¥3E BolA] JYu<Fig >

2. WHRHEO NEEY

wREEye 37 TFL 37182 #§ F 10,
20, 30 9 45%°) 42} 5.22+0.08%, 9.86+1.25
%, 23.7£1.54% ¥ 11.5%1.17%2 4HHEAEKE
HiEeol 4.23+£1.09%, 6.14%1.41%, 6.14+1.40%
3 5.12%1.23% wlsted 4zt HE#(p<0.05)
AE UM Bodh T8y i 608 T BEEE
B9 TFL F718& 5.66*1.27%% 4LHAHKE
R 4.9211.25%0°) vlgte] FEE Aozt §A

TKTable 1, Fig. 2>.

3. Naloxone sE#%H0| TE HEAHEHEC|
HEFD

% Naloxone (2mg/kg, i.p.) o #% BHIEFH
(NX+BV)< B¢ TFL F7H&°l #§ § 10, 20,
30, 45 B 60%°) &2 5.1110.94%, 9.26+1.26
%, 22.1%£191%, 11.2+1.56% 2L 6.43+1.19%
B, RAHAWK Fo # BHEENS+BV) Y
5.42+0.89%, 10.2£1.48%, 24.2%£2.12%, 12.2*
1.24% 9 6.5111.14%°] v]3t] 47 FEF xjo]
7} 91t Table 2. Fig. 3>.

4. Yohimbine #5580l ME $EHEE1|
rEsEY
% yohimbine $9 #% BIFEEF (YH+BV)<

Post-inj (w eeks)
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Fig. 1. Changes in tail flick latency of rats with arthritis induced by complete Freund's adjuvant.
After inducement of arthritis by complete Freund's adjuvant in rats(n=10), tail flick latency(TFL) de-
creased by time course and reached the minimum value from the 2nd to 5th week. Each point on
the graph represents a mean(+S.D.) in percentage of TFL changes on each tested week.

(Pre—inj : preinjection time, Post—inj : postinjection time)
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Table 1. Changes in Tail Flick Latency by Bee Venom Agua-acupuncture in the Adjuvant-Iinduced Rats

Group No. of increase in tail flick latency (%)
animals Pre 10 min 20 min 30 min 45 min 60 min
Control 10 0 423+1.09 6.14t141 6141140 5.12%123 492125
BV 10 0 5.2210.08° 9.86t1.25" 23.7%154" 11.5%117" 5.6611.27

Values are means=S.D.

Control : Group of adjuvant—induced rats aqua—acupunctured with normal saline into right Joksamni(ST3)
BV : Group of adjuvant~induced rats aqua—acupunctured with bee venom(Imng/kg) into right Joksamni(STse)
(" : p<0.05, " : p<0.01 analysed by independent samples t—test)

30 e e e e -
25 L. * —pC ontrol (n=10)
~#—~B V (n=10)

—~ -
E 20
& 15 o
g 10 o

5 p

o a . & A N .
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Tim e (m in)

Fig. 2. Changes of TFL in the adjuvant—induced rats. "BV" is the group aqua—acupunctured with
bee venom(1mg/kg) into right locus of Joksamni(STa). "Control" is the group aqua—acupunctured with
normal saline. The mean{=S.D.) of increase in TFL before and after aqua—acupuncture are plotted
against pre, 10, 20, 30, 45 and 60 minutes. "Pre" indicates the time before aqua—acupuncture. 10,
20, 30, 45 and 60 minutes indicate the time after the onset of aqua—acupuncture. Asterisks indicate
significant difference between the BV and Control group after aqua—acupuncture.

(" : p<0.05,  : p<0.0] analysed by independent samples t—test)

Table 2. Changes of TFL in Naloxone Pretreatment and Bee Venom Aqua—acupuncture in the
Adjuvant—Induced Rats

Group No. of increase in tail flick latency (%)

animals Pre 10 min 20 min 30 min 45 min 60 min
NS+BV 10 0 5.42+0.89 10.21+1.48 2421212 122*1.24 6.51%1.14
NX+BV 10 0 5111094 926+1.26 22.1%1.9] 1122156  6.43*1.19

Values are meanstS.D.

NS+BV : Group of adjuvant—induced rats injected with normal saline, followed by bee venom aqua-—
acupuncture into right Joksamni(STse) after 15 minutes

NX+BV : Group of adjuvant—induced rats injected with naloxone(2mg/kg, i.p.), followed by bee venom aqua~—
acupuncture into right Joksamni(STs) after 15 minutes
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Fig. 3. Antinociceptive effects of naloxone pretreatment(arrow) and bee venom aqua—acupuncture.
Naloxone pretreatment(2mg/kg, i.p.} and bee venom aqua—acupuncture(NX+BV) had no effect on TFL
compared to the normal saline pretreatment and bee venom aqua—acupuncture(NS+BV). The anti-
nociceptive effect of bee venom was not antagonized by naloxone pretreatment. The mean{(+S.D.)
of increase in TFL(%) before and after aqua—acupuncture is plotted against pre, 10, 20, 30, 45 and
60 minutes. "Pre" indicates the time before treatment. 10, 20, 30, 45 and 60 minutes indicate the time
after the onset of aqua—acupuncture.

3 TFL F7H&ol # ¥ 10, 20, 30 % 458 & Z2E B3tk a2y 608 F % yohimbine ¥
247} 4.28+0.87%, 4.52+1.09%, 7.71£084% o o #% BHEHH(YH+BV) S TFL 57182 6.09
6.65+1.28%%, EABAMK Fo # BHEEF 15192 FLEHAHEK Fo & GHERENF NS+
(NS+BV) 9} 5.42%, 0.89%, 10.211.48%, 24.2+ BV)9] 6.5111.14%¢°] uldte] HER o7t 9L
212% 9 12.2+1.24%°) vl3} 244 HF(p<0.05) TtiKTable 3, Fig. 4>.

Table 3. Changes of TFL in Yohimbine Pretreatment and Bee Venom Agqua-—acupuncture in the
Adjuvant—Induced Rats

Group No. of increase in tail flick latency (%)

animals Pre 10 min 20 min 30 min 45 min 60 min
NS+BV 10 0 54210.89  102%148  24.2%2.12  122+124  651%1.14
YH+BV 10 0 42810.87° 4.5211.09" 7.7110.84" 6.65t1.28" 6.09t1.51

Values are means*S.D.

NS+BV : Group of adjuvant—induced rats injected with normal saline, followed by bee venom aqua-—
acupuncture into right Joksamni(ST3) after 15 minutes

YH+BV : Group of adjuvant—induced rats injected with yohimbine(2mg/kg, i.p.), followed by bee venom aqua—
acupuncture into right Joksamni(STs) after 15 minutes

(" : p<0.05, ”" : p<0.0]1 analysed by independent samples t—test)
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Fig. 4. Antinociceptive effects of yohimbine pretreatment(arrow) and bee venom aqua—acupunc-
ture. Yohimbine pretreatment(2mg/kg, i.p.) and bee venom agua—acupuncture{(YH+BV) reversed the
antinociceptive effect of bee venom compared to normal saline pretreatment and bee venom aqua-—
acupuncture(NS+BV). The antinociceptive effect of bee venom was antagonized by yohimbine
pretreatment. The mean(+8.D.) of increase in TFL before and after bee venom treatments are plotted
against pre, 10, 20, 30, 45 and 60 minutes. "Pre" indicates the time before treatment. 10, 20, 30,
45 and 60 indicate the time after the aqua—acupuncture. Asterisks indicate significant difference bet-
ween the Control and BV group after agua—acupuncture.

(" : p<0.05, " : p<0.01 analysed by independent samples t—test)
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