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— Abstract )

The Analgesic Effect and its Mechanism
of Bee Venom Acupuncture in the Collagen-induced
Arthritis Rats

Jung In-tae, Baek Yong-hyeon, Park Dong-suk and Choi Do-young

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

Objective . The aim of this study is to investigate the analgesic effect and its mechanism of bee
venom acupuncture on collagen-induced arthritis(CIA) rats.

Methods : Bee venom (1 mgkg) was subcutaneously punctured into Choksarni  (ST36) of CIA.
Analgesic effect was evaluated by using the tail flick latency (TFL). Opicid and «2-adrenergic
neurotransmitter system were examined by naloxone as an opioid receptor antagonist and yohimbine
as a2-adrenoceptor antagonist prior to bee venom acupuncture.

Results : The results were as follows;

1. The TFL for the CIA rat was decreased as time went by.

2. The TFL in CIA rat was increased in bee venom acupuncture group compared with control
group (no treatment).

3. Analgesic effect of bee venom acupuncture was not abolished by naloxone pre-treatment in the
CIA rat.

4. Analgesic effect of bee venom aqua—acupuncture was abolished by yohimbine pre-treatment in the
CIA rat.

5. Two weeks bee venom acupuncture had the continous analgesic effect for 4 weeks.

Conclusions : Bee venom acupuncture has an analgesic effect on the CIA rat and has an
antinociception mediated by aZ2-adrenergic system.

Key words : bee venom acupuncture, analgesic effect, collagen-induced arthritis, tail flick latency(TFL), ST36
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W A= 200+10g9] Sprague DawleyA| Hel: rat

24 TPNE (CHRE DY BS 3
23 FFAUA 17 28 87 A2
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2. ##t

1) &7
Sterile hypodermic syringe (B<Hd|t}7l 1
md, 26 Gauge)E AHE3IATh
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HES ol=ZEE (6.0x180cmeE  A|A s}
ARSI

3) &

(1) ¥m 2% A

A Fo] A2tE 4k
of 25g Fof H/E WHIEH o O HS
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RHES AMEEIITh

4) Type 0 collagen

Chondrex Inc. (Washington, USA)el 4] A&+
H type O collagens ARE3FAT
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5) Incomplete Freund’s adjuvant

Chondrex Inc. (Washington, USA)o| A ==}
% incomplete Freund's adjuvant® AME-3FET:

6) Naloxone#} yohimbine

ICN Biomedicals (Ohio, USA)9IA AZg
naloxone®} yohimbine& AH&-3tTh

7) Tail flick unit

Ugo Basile (Conrio, Italy)ellA A2 tail
flick unit& o8-8ty TFLE 431t

8) el
FTAAFKITNA AZE BHAGFE A
B33t
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SA4E A7 A 133 33, 1IN A=
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9] mHFE (7} FAZ o)X= F4)el
5 W FARIE 257F 593 & 05 me
g £ et gjslE& SEAFSle] Rosenthale®)
1D we) 149 Tol] EREE 4 o)A & &
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TFLO) =742 s i, WHas % 10
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2%, 3% 9@ 4% 77 2AE9ch
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TFLY] BE-g Wska st 2Absiol®,

=
L

i

b

TEL —control TFL
control TFL

Acquired TFL change= -bost
x 100(%6)

(post TFL; w45 % =743 TFL, control

TFL; #3385, 51 33 TEL)

4) W = O Rl

AAe] B=H (ST36) tHfEs= K992 &
Bo~Fikel elate] Huslder, Bl A
wik Rre Eeel®, MBI 1 ekeS %
PRI T 2773 F 33| s olTH
(Fig. 1).

Schematic Diagram

BV 3 times a week
for 2 weeks

i y
1W(2w 3w | 4w | 5w | Bw | Tw

T T i TFL measurement |
3t Goostr (& emmen]

injection injection
Naloxone injection
Yohimbine injection
mg/kg.i.p

Fig. 1. Schematic diagram

adapta
tion
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Collagen #dd 2 & A4Es 03 ml
£ B W2 FYsta, 158 3 ST3600 s

(4) Naloxone AEER (NX+BV, n=6)

Collagen T4 ¢ F naloxone (2 mg/ke,
ip)& AgAdsed 59 53 Uz F9ska,
15% ¥ ST36°l MeasEimst

(5) Yohimbine HijiEE# (YH+BV, n=6)

Collagen #49 2 3 yohimbine (2 mg/ke
ip)& Aeddsd o B U FYsta,
158 ¥ ST36°l Mgt Bt

(6) 253 WeF3EBTE (BV2, n=6)

Collagen ¥4 #& § 257 F 33] i#H
RS B

A1
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4. METRRIER &

Ay die 25 MeantSD. (Standard
deviation) 02 B ¥} om, MitEiE NI
we] Akl whE W3 Friedman's rank test
(followed by Dunnett’s post-hoc test)S ©o]-&3}
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1. Collagen FEREIXR FHigol =

TFLe| 5t

Type I collagen®o & BREKS 27 &
1, 2, 3 R 4% TFLE 243 A%, 27
-1741+2.0%, -37.19£20%, -4441+2.0% %
-45.70£1.5% ¢ W& HA{Y TFLS 35747t
A & Wse ot I oFd: 2 wse
Holx] ettt (Fig. 2).

Pre=inj 1w 2w 3w 4w

TFL change %

post injection time (weeks)

Fig.2. Changes of TFL in the collagen—

induced arthritis rats.

Sprague-Dawley rats were immunized with bovine
type I collagen mixed with incomplete Freund's
adjuvant (ICFA), followed by re-immunization at day
14 with collagen in ICFA. After injection of bovine
collagen type I mixed with ICFA (n=6), TFL
decreased as time passed by and reached the
minimum value from 3rd to 4th week. Preinjection
time is expressed as Pre-inj. Each value represents
the mean, expressed by percentile changes of TFL
on each tested week.

2. 13| #HER| WHUR
=5 (ST36) Memseptte] Bt TFL Ws}

E XA F 108, 208, 0%, 655 2 602 7+
7} 1292404%,  2481+164%,  2521+17.7%,
14.06+87% 2 707+44%2] WslE vehyo]
Zirel  145+01%, 267:21%, 1.44+1.3%,
-0.27+1.1% %= 050+1.6%°] H)5te] 10EFELE]
g F7F <OODE B9 1 EdE QRS
7HA] A& E AT (Table 1, Fig. 3).
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Table 1. Changes of TFL by Bee Venom Acupuncture in the Collagen—induced Arthritis Rats

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

animal  pre  0min 20min 30min 45min 60min
Control 6 0 1.4540.1 267t2.1 144+1.3 -0.27£1.1 050+1.6
BV1 6 0 12.92+9 4%+ 24.81+16.4%x 251217 7%x  14.06+8.7*x T.07+4.4%x*

Values are means+S.D.

Control: group without bee venom (1 mg’kg) acupuncture

BV1: group of bee venom (1 mg/kg) acupuncture at left Choksammni (ST36) in the collagen-induced rats
(*x: p<0.01 analysed by Mann-Whitney U test)

28% B 1496:200%e WsE  Uehjol
Normal saline HiRE =8 (ST36) &R

B (NSBV, n=6)2] 883454%, 146152%,
oo 19.19+6.3%, 1152+83% 2 6.02+1.3%0] H]3}H]
o gk MslE Heolx g9kt} (Table 2, Fig. 4).

40

TFL change %
]

Pre 10 20 30 45 60

time(min)
|

Fig. 3. Bee venom acupuncture induced TFL * —a— NX+BV
changes in the collagen-induced arthritis rats g s— NS+BV

CON is the group without bee venom acupuncture. E . . |
BVl is the group of bee venom (I myke) oo 10 2 s s s
acupuncture at left Choksamni (ST36). The means of time(min)
TFL changes before and after treatment are plotted

time before treatment. '10, 20, 30, 45 and 60’ indicate

the time after the treatment. acupunciure analgesia by naloxone pretreatment

in collagen-induced arthritis rats
NS+BV is the group of bee venom acupuncture

3. Naloxone EiEEEOCN [HE ig&FLBES (BV) at left Choksamni (ST36) pretreated with
o SEENMR normal saline 15 minutes before BV stimulation.

NX+BV is the group of bee venom acupuncture at

Naloxone FiE R=H (ST36) Kk=em left Choksamni (ST36) preireated with naloxone (2

Mo == e mg/kg, ip.) 15 minutes before BV stimulation. There
(NX+BV’ n=6)2 Wit TFL S7HEo] Weasi is no -significant difference between NX+BV and

< 10%, 208, 30, 4HF 2 60¥ NS+BV group after BV stimulation (p>0.05, Mann
D0x25%, 2819+206%, 18B162%, 1759+ Whitney U test).

Table 2. Changes of TFL in Bee Venom Acupuncture Pretreated with Naloxone in the
Collagen- induced Arthritis Rats

No. of tail flick latency increase (%)
Group . - - :
animal  Pre 10min 20mmin 30min 4bmin 60min
NS+BV 6 0 8.83+5.4 1461452 191963  11.52+83 6.02+1.3
NX+BvV 6 0 2580+22.5 28.19+206 1893162  17.59+248  14.96=200

Values are means*S.D.

NS+BV: Group of normal saline injection and 15 minutes after bee venom acupuncture at left Choksamni
(ST36) in the collagen—induced rats

NX+BV: Group of naloxone (2 mg/kg, ip.) injection and 15 minutes after bee venom acupuncture at left
Choksamni (ST36) in the collagen-induced rats
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4. Yohimbine RiEREC 2 125 LE
el SEEHUR

Yohimbine FijEE E=H (ST36) KH5EHTH
(YH+BV, n=6)2 H# TFL Z7}&o| 63
3 108, 208, 308, 4H%E 2 R 4z
=271£75%, -2.27+84%, -25549.0%, -25+
101% = -204+£39%2] WIE e
Normal saline HifEE E=H (ST36) EEd4s
#  (NS+BV, n=6)°] 8.88t54%, 14.61+5.2%,
10.1946.3%, 11.52+83% = 6.02+1.3%°l H|3}A
BT felgk W3l p<005)E RYGt} (Table 3,

Pre 10 2 30 45 60

Fig. 5. The Changes of bee venom acupunciure
analgesia by yohimbine pretreatment in
collagen-induced arthritis rats

NS+BV  is  the group of bhee venom
acupuncture(BV) at left Choksamni (ST36) pretreated
with normal saline 15 minutes before BV stimulation.
YH+BV is the group of bee venom acupuncture at
left Choksamni (ST36) pretreated with yohimbine (2
mg/kg, i.p.) 15 minutes before BV stimulation.

5. 252t HEEHC| WRBR

257 5 33 B=H (ST3H)ol MmEms Al
3 B "Wy TFL WHsk= 19 27, 35+ 2 4
Fo|  ZkZy 1713£12.0%, 31.21+14996, 29.37+
229% R 2827+26.0%2] WsE LRl iR
9] -1741+2.09, -37.19+2.0%, -44.4112.0% %
-4570+ 15%°) vlgle] X & 153E Fo8 &
7} (p<OODE B 1 E37} 45717 AEEHRU
t} (Table 4, Fig. 6).

40 [ S
30

® 20

Lo i

g 10

S 0 | B2
£ -10 ‘

o i| ——CON
,-20 ‘

T ;

}_

-30
40 +
_50 R e =
Pre 1w 2w 3w 4w

time(week)

Fig. 6. Two weeks bee venom acupuncture
induced TFL changes in the collagen-induced

arthritis rats

CON is the group without bee venom acupuncture.
BV2 is the group of bee venom acupuncture (1 mg/
kg) at left Choksamni (ST36) (three times a week
for two weeks). The means of TFL changes before
and after treatment are plotted against 1w, 2w, 3w
and 4w. '0’ indicates the time before treatment. ‘1w,
2w, 3w and 4w’ indicate the time after the onset of
treatment.

Table 3. Changes of TFL in Yohimbine Pretreatment and Bee Venom Acupuncture in the

Collagen—induced Arthritis Rats

No. of tail flick latency increase (96)
Group . : ' - - -
animal  Pre  10min 20min 30min 45min 60min
NS+BV 6 0 888154 146145.2 19.19+6.3 11.52+8.3 6.02+1.3
YH+BV 6 0 -271£75% -2.27+84** ~2.5519 0k -2.5+10.1* -2.04+3 9%

Values are meanstS.D.

NS+BV: group of normal saline injection and 15 minutes after bee venom acupuncture at left Choksamni

(ST36) in the collagen-induced rats

YH+BV: group of yohimbine (2 mg/kg, ip.) pretreatment and 15 minutes after bee venom acupuncture at left

Choksamni {ST36) in the collagen-induced rats

(% p<0.05, **: p<0.01 analysed by Mann-Whitney U test)
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Table 4. Changes of TFL by 2 Weeks Bee Venom Acupuncture in the Collagen—-induced Rats

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

animal Pre 1 week 2 week 3 week 4 week
Control 6 0 -17.41£2.0 -37.19+2.0 -44.41+2.0 -45.70£1.5
BV2 6 0 17.13+12.0%* 31.21414.9%x 29.37+22.9%x 28.27+26.0%x

Values are means*S.D,

Control: group without bee venom (1 mg/kg) acupuncture

BV2: group of bee venom (1 mg/kg) acupuncture at left Choksammi (ST36) in the collagen-induced rats

(three times a week for two weeks)
(xx p<0.01 analysed by Mann-Whitney U test)
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H AgH 22 locus ceruleusE X7\ M4
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Mol fREREC) B3 Aol WA WA
P ol HiE ) 3’&533}01 probA s &A1
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