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ABSTRACT

The Effect of Bee Venom Acupuncture
into Chok-samni (ST36) on Formalin-induced Pain Behavior

Yun-Kyoung, Yim" - Jung-Chul, Seo’ - Yong-Suk, Kim" - Chang-Hwan, Kim"
Yun-Ho, Lee" - Do-Young, Choi’

* Dept. of Acupuncture & Moxibustion
Oriental Medical Coliege, Kyung Hee University

This study was designed to evaluate the analgesic effect of bee venom (BV) Acupuncture
into different treatment points, Chok-samni (ST36) and blank loci of the gluteal muscle and
back. We investigated the changes in formalin-induced pain behavior according to the
pretreatment with different concentrations of BV, thirty minutes before the formalin injection.
The results were summarized as follows:

1. The formalin-induced pain behavior was suppressed by pretreatment with BV into
Chok-samni (ST36) in a dose dependent manner. During the early phase, 0.08mg’kg of BV
showed a statistically significant suppression in the formalin-induced pain behavior. Moreover,
0.008mg/kg, 0.016mg/ke, and 0.08mg/kg of BV, except 0.0016me/kg of BV, had significant suppresive
effects on the formalin-induced pain behavior during the late phase. Therefore, these data
indicated that the suppressive effect of BV acupuncture on the formalin-induced pain behavior
was stronger in the late phase rather than the early phase

2. In order to investigate the analgesic effect of BV acupuncture into different treatment
points, the experimental animals were divided into three groups: Chok-samni (ST36) group,
gluteal group and back group. In the Chok-samni (ST36) group, the formalin-induced- pain
behavior during all the phases was significantly reduced as compared with that of the back
group. However, as compared with that of the gluteal group, the formalin-induced pain behavior
in the Chok-samni (ST36) group was decreased only in the late phase, not in the early phase.
The formalin-induced pain behavior in the gluteal group was significantly reduced as compared
with that of the back group in the late phase, not in the early phase. We suggested that the
analgesic effect of BV acupuncture into Chok-samni (ST36) was most effective among
Chok-samni (ST36), gluteal, and the back groups in formalin-induced pain behavior.
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1. Formalin-induced pain behaviorel %%

KBS Wuldog formalin® FAS F,
formalin-induced pain behavior& Kol B
57 MlRSZ 607 &< B£slH& o, formalin
EA  E#AMEH 55 Bg¢e g
formalin-induced pain behavior& et} HZE
¥ 8038/5%), HEA#®K S579A 104 Aloldle
formalin-induced pain behavior& #¢ JehR
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induced pain behavior(F3# 100.3%/57)& e

WA TR A AL17H 2%

Wslen, oj2ig TR 1 % WM E] AjEE
o, 454 el BWESRA RATHTable 1A,
Figure 1A-18-).

4 HAWMKE formalin A 3052 #idl HTF=
A HWE(Table 1A, Figure 1A-@-)dA
& formalin?t HAE REIAAN BRIAUA
formalin -induced pain behavior$} &A}% HEE
e B%Y 4 A% Formalin -induced
pain behaviors] #{LE& #WEA0-105) R #HMiK
fE(10-6047) 2.2 o], formalin-induced pain
behavior& el AZte] @Eos HEEHNES
of, formalintHg HEAY WHHY +BE@AK &
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WHEENAE 300 %ol LHABMKE EAD
HERAM e, BBERNE % 50 HESEZ 90
7 ¢ REEYWY TEe BRY &% XRB
2] ZA, formalint-& EAT EERELA
BiZ=AY pain behaviors BBEA g9do
(Table 1, Figure 1A-A-).

Time spent in pain behavior (sec)

Time (min)
Formalin alone Saline-formalin Bee venom-saline
-30 0 0 0
-25 0 0 0
-20 0 0 0
-15 0 0 0
Early 210 0 0 0
phase 5 » 0 0 0
0 0 0 0
5 89.3*10.6 88.2%12.8 0
10 9.0%64 48+24 0
15 14.1+34 10.1+25 0
20 100.3£15.6 100.8£17.9 0
25 84.3+106 766%11.3 0
30 52481 426%9.2 0
Late 35 22177 224+85 0
45 1109 0 0
50 0 0 0
55 0 0 0
60 0 0 0
(A)
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Time spent in pain behavior (sec)

Group Early phase Late phase Total
Formalin alone 89.3+£106 289.9+33.9 379.2+345
Saline-formalin 8821128 275.0x25.2 363.2+33.8

Bee venom-saline 0 0 0
(B)

Each value represents mean = SEM.

Table 1. (A) Time spent in pain behavior of experimental animals treated with formalin alone,
saline-formalin and bee venom-saline in each 5-min time bin. (B) Mean of total time spent in
pain behavior in the early phase (0-10min), late phase (10-60min) and the sum of these phases.
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Figure 1. (A) Time spent in pain behavior of formalin alone (-W-), saline -formalin (-@-)
and bee venom-saline injected animals (-4&-) for each 5-min time bin. Bars in (B) represent
mean of total time spent in pain behavior during the early phase (0-10min), late phase
(10-60min) and the sum of these phases. There was no significant behavioral change between
formalin alone injected animals and saline-formalin injected animals. Note that the animals
treated with bee venom-saline did not show any pain behavior throughout the whole experiment.

Each bar represents mean*SEM.
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pain behavioroll o|x|= ¥ ¥

Formalin®. 2 fEiES FERAI717] 304 #iel
0.0016mg/kg, 0.008mg/kg, 00l16mgkg =%
0.08mg/kgol MHEHWKES L-H(STI6) ZEH
flekslz, formalin A # 604 F<% 55 MR
o2 BEINE W, BE BHEHHNEFIA
FEAMKE AEEY HEBERA 3y
formalin-induced pain behavior® £E3% &
Vel th(Table O, Figure 2).

A FIEL 2] formalin-induced pain

ey 7EaA] ATE 23

behavior IR E BHEFEEE] RE =2
TE #mEe @EEE JelNd L, SBEEEmH
o] WEKHFER formalin-induced pain behavior
IR E early phaseB.t} late phasedll s B3}t
Al B#Z = A HFigure 2C and D). Late phased]
Al Yl formalin -induced pain behavior %
HERE 00016mgke RHEFFHHES BAT
Uiz RE BBEEFEFENAN HREY ha
o HE3IQLo, early phasedlAd s 0.08mg/kg
BEBRFFERMAMNT HEMN HIly HED
B4 E JelWdcHTable OB, Figure 2C and
D).

Time spent in pain behavior (sec)

Time
. . Dose of bee venom
(min) Saline
0.08mg/kg 0.016mg/kg 0.008mg/kg 0.0016mg/kg

5 882129 535+12.38 81.6+88 758136 92.2+175
10 48+%24 0 29120 0 32422
15 10.0x25 0 19.8+7.1 6.3£5.0 25.7%+54
20 100.8+17.9 0~ 67.1£85™ 50.2+16.6 103.3+10.8
25 76.6%111.3 o 324%6.1" 3R83+11.4 73.2%108
30 426%£92 0 14959 328198 478+t135
35 224185 o 1.3£1.3 11.3£6.3 230+6.9
40 176x6.7 0 08+08 63+35 3710
45 0 0 0 1711 0

50 0 0 0 0 0

55 0 0 0 0 0

60 0 0 0 0 0]

(A)
Time spent in pain behavior (sec)
Phase Saline Dose of bee venom
0.08mg/kg 0.016mg/kg 0.008mg/kg 0.0016mg/kg
Early 93+14.4 535+12.8" 816%+88 75.8+36 922+75
Late 270.2%+24.8 0" 139.2+195" 156.0+28.1" 27981212
Total 363.2+338 535+12.8" 220.8+253" 231.8+306™ 3720%£19.0
(B)

Each value represents mean=® SEM.

* P<0.05 and ** p<0.0l as compared with
saline-formalin group.
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Table H. (A) The effect of different concentrations of bee venom on time spent in
formalin-induced pain behavior for each 5-min time bin. The experimental animals were
pretreated with saline or different concentrations of bee venom into Chok-samni (ST36). (B)

Mean of total time spent in formalin~induced pain behavior during the early phase, late phase and
the sum of these phases.

(A) oo B)

1201 -4 Saline 4001\, R= =0,96973
—~0—0.08 mg/kg

100 - ~9-0.016 mgkg s
k| ~9—0.008 mglkg -
£ e0 3
% —0-0.0016 mg/kg
i i
s s
i o ]
b £
g 20 -

[ ] 0—0—0—0
o r T 0

T T T M T
0 10 20 30 40 50 60 1E-3
Time after formalin injection (min)
(sec) (sec)
© - D) o
) == 0.97933
300 P = 0.00356

0.01 0.1
Dose of bee venom [log(dose)]

Time spent pain behavior

Time spent pain behavior
-
o
o

100 1
50 1
0 -
40 T 50 . .
1E-3 0.01 0.1 1E-3 0.01 0.1

Dose of bee venom [log(dose)] Dose of bea venom [log(dose)]

Figure 2. (A) Graphs showing the effect of bee venom acupuncture into Chok-samni (ST36) on
formalin-induced pain behavior. The data represent dose dependent effect of bee venom

pretreatment on total time spent in formalin-induced pain behavior during the early phase (C),
late phase (D) and the sum of these phases (B).

* p<0.05 and ** p<0.01 as compared with saline-formalin group.
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3 #AER #®BEEF 0| formalin- induced
pain behavioroll Oixj<= #E

0.08mg/kg M BIEHI S BEBEE A BEH
#3t9€ W, formalin -induced pain behaviore
T S5OM ¥ 6428, HMIKMES [HEEEQ
15-209r Aleldle Fi5 36202 BE=HUYG
(Table MA, Figure 3A-(O-). ##, 0.016mg/kg
BEREEE S BHTEAN LERERIIE A
S+, O 5oM Fth 9128, ®H 15-204E
HEER Hdtd o 68T RS T 6448 F
ot9] formalin-induced pain behaviorg YElH
t}Table MA, Figure 3A-A-). BER&s b el B
9] formalin-induced pain behaviort 0.08mg/kg

WY T A A7 2%

BEBEFGN] DRED % WRME 25
A WERl tEl HRY MO8 JYEhde
U, 0016mg/kg HERBHBRBHAMME o0 R
BB 27 HEE ild HEY olg
Yeh| A gkotti(Table MB, Figure 3B).

F}H, 008mg/kge BHERBWKE WHEERN
LRI A, wPdAE Fiy 868 R
formalin~induced pain behavior?} E#ZE= o] ¥R
#Y ¥x¥ KERMME Jeuded, 15-205
e 43 5682 HER ity Fi5 458
7t BAEl JEldeoy FE#S I, w1
KES RS MEe WREY HKAe
Hol: FEE M BEAR FAcHTable M
AB, Figure 3A-V-, Figure 3B)

Time

Time spent in pain behavior (sec)

. Bee venom
(min) Control 0.08mg/kg(gluteal) __ 0.016mg/kglgliteall _0.08mg/kgback)

5 890.3£106 642148 91.2%+11.2 86173
10 9164 0 54135 0

15 14.1*34 0 11.0+105 13.8+86
20 100.3£156 36.2+66" 6441157 756%105
25 84.3*+106 15+7.1" 676*85 682147
30 52.4%8.1 0~ 548+124 50.8+%11.9
35 22177 06+06™ 16.2+58 29.2+1104
40 6.6%3.0 0 5223 216+32
45 1.1£09 0 44x27 4*11
50 0 0 0 3+3.0
55 0 1212 0 0

60 0 0 0 0

(A)
Time spent in pain behavior (sec)
Phase Control Bee venom
0.016mg/kg(gluteal) 0“’“”“&&5&“.%2&4&&&&“
Early 89.3x106 91.2+11.2 642+48" 8.0x73
Late 2809+338 229+ 414 53.0+10.3" 2662+31.2
Total 379.2+345 320+41.0 1172127 35221269
(B)

Each value represents meantSEM.
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Table .
acupuncture  on

(A) The effect of bee venom
total spent  in
formalin-induced pain behavior for each 5-min

time
time bin. The expeimental animals

with different
concentrations of bee venom into blank loci of

were
pretreated saline or
gluteal muscle or back. (B) Mean of total time
spent in formalin-induced pain behavior during
the early phase, late phase and the sum of

these phases.
A) -
g T ~°*::mmwm~d)
T 10 —4—0.016 mgkg (ghiesl)
1 ~—0.08 mokg (back)
®0
i.
| S
b o»
Ll
[ ] 1% 20 t ] - " @ (min)
Time after formaiin injection
S convol
(B) by T 0.18 mohg (gtess)

(222 0.08 mokg (ghresl)
[ 0.08 mokg (back)

Thwe spent pain behavior
Le3EBEEESE

Figure 3. (A) Graphs represent the effect of
into blank loci of
gluteal muscle or back on formalin-induced

bee venom acupuncture

pain behavior. Bars in (B) represent mean of
total in formalin-induced pain
behavior during the early phase, late phase and

time spent

the sum of these phases.
Each bar represents mean*SEM.

* p<0.05 and ** p<0.01 as compared with
control group.

4 R=E2S FREAS HBRMAB HWRILK

0.08mg/kg BHERFFIBHS T=H R HE

Aol e EEREMLANZ LEE 2us o,
B CEEER MY formalin-  induced pain
behaviore #JJ0 K EAN A 535 L % fEo A
0WE BESJoH, BHEHFEHY formalin-
induced pain behavior® %Rl 6428 R
B EAAN 5382 Eesdct T3 B
FELRES] formalin-induced pain behavior: i
REEN A 868, HMEME 266802 BmHAT
(Table IVB). ol2{¥ #R2 B o E=8 #H
RlEREe] 71 &  formalin-induced pain
behavior MIFIZRE YelUlo, BiEERE
B9 SRR HeR HMEIREN} By
HE fHlEe Jeit o33 BBEERER
#ifroll @& formalin-induced pain behavior #]I
HIMEE & BHEHRHLD G2 FES folE
VeIt Table VA and B, Figure 4A and
B).

Time Time spent in pain behavior (sec)
(min) ST36 Gluteal Back
5 535+128" 642148 86*7.3
10 0 0 0
15 0 0 13.8+86
20 0 36.2+66 756105
25 0™ 15t7.1 68.2+t14.7
30 0 0 508+11.9
35 0" 06+06 292+10.4
40 0" 0 216%3.2
45 0 0 4*+1.1
50 0 0 330
55 0 12+1.2 0
60 0 0 0
(A)

* means statistical significances within 5 % as
compared with back group.

** means statistical significances within 1 %
as compared with back group.

**+% means statistical significances within 1 %
as compared with gluteal & back group.
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Time spent in pain behavior (sec)

Phase
ST36 Gluteal Back
Early 535%128" 642*48 86*7.3
Late 0 53+10.3° 266.2+31.2
Total 535*+12.8% 117.2+127 3522+269
(B)

a means statistical signficances within 5 % as
compared with back group.

b means statistical signficances within 5 % as
compared with gluteal group.

¢ means statistical signficances within 1 % as
compared with back group.

d means statistical signficances within 1 % as
compared with gluteal and back group.

Each value represents mean* SEM.

Table . (A) spent in
formalin-induced pain behavior for each 5-min
after injection. The
experimental animals were pretreated into
Chok-samni (ST36) or blank loci of gluteal
muscle or back. (B) Mean of total time spent

Time
time bin

formalin

in formalin-induced pain behavior during the
early phase, late phase and the sum of these

phases.
(A)'§ (.::e —~m— 5T38
2 e I —0- Glutes!
x 0 - T A Back
.E 10 / /\\
i . | / -
g2 A /0N
5 30 i3 / \L
E % AN
= e - o-A—8~a-—e
o 1 20 0 e 3 ® (min)
Time after formalin injection
®@)s
i
H
£
2
]
&
3
E
]

Early phase

TR A17E 23

Figure 4. Comparison of the antinociceptive
effect of bee venom acupuncture into different
sites on formalin-induced pain behavior.

Each bars are represented as mean*SEM.

* p<0.05 and ** p<0.01
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Manabu Shibata £%o] oj&lw, EREE
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