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ABSTRACT

The Effect of Bee Venom Acupuncture
into Chok-samni (ST36) on Neuronal Activity in the Spinal Cord

Yun-Kyoung Yim - Sung-Keel Kang - Do-Young Choi

Dept. of Acupuncture & Moxibustion
Oriental Medical College, KyungHee 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 neuronal activity in the spinal cord using the
Fos immunohistochemical technique according to the pretreatment with different
concentrations of BV, thirty minutes before the formalin injection. The results were
summarized as follows: 4

1. The number of Fos-like immunoreactive (Fos-LI) neurons in L2 segment of the
saline-formalin treated group was significantly increased in NECK and VENT of the

spinal cord as compared with that of the room control group. However, there was no
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significant change in the number of the Fos-LI neurons in L2 segment of the
BV-formalin treated group as compared with that of the room control group.

2. The number of Fos-LI neurons in L3-5 segment of the saline-formalin group was
significantly increased in all the regions ofl42the spinal cord as compared with that of
the room control group.. However, the Fos-LI neurons in L3-5 segment of the
BV-formalin treated group was dramatically decreased in all the regions of the spinal
cord as compared with that of the saline-formalin group. Therefore, these results
indicated that the BV acupuncture suppressed the nociceptive neuronal activities in
L3-5 of the spinal cord induced by formalin injection.

3. There was a strong positive correlation between the formalin-induced pain

behavior and the number of the Fos-LI neurons in L3-5 segment.

venom (BV)

immunoreactive (Fos-LI) neuron.
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1. B

BEE 200-250g9) Sprague Dawleyfl Hitk
rat(CKEE BB, n=80)8 #EFISIH stress
2 R BMLd & FES BMTS
2R EBAM ERESol MM wEHE
of ¥ES VXA FEE BERBMWS FHF
stttk E3 Btk ERBm Kre
£ AAstA 5] BRES BRRREE =
A, ol wigo® EEMA ERD
Wrs EFst EEOl AT 2
TS WRIEK S diumal variationg B
BBRAIZ17] 8l Ardi SEpol A ik SRR AL
ol o] EHidlAch.

2. Bux

BEREYY BEEHERNHS E=2 EH
RS EER ZEFHNEHSZ Uy
Bt B=82 #HEFEFHFS formalin
w304 gidl EEREW #®EkAd e
tibia anterior tubercle?] #fil 5S5mmol,
tibia®} fibula Alelol] LESI e M
=8 (Chok-samni, ST36)] £ &
B BEEFE 20 EHEHEINA
o, £ER EBFBRHS BRIHY B
B AEER R OES RN BR=E

PEHES A—-3 B3 EHMmsAch

3. BEEEFRE

HER T BHEFKRE, BHmty
(Sigma, Cat# @ V-3125)% 0.08mg/kg,
0.016mg/kg, 0.008mg/kg = 0.0016mg/kg
o £H UE BE=S mEsd, g=8 2
ERER FEFREFA L™, EHEHE 305
thol wulgo 2 formalin® FEASIY JRfE
& FEsA

4. ke R

Formalin #HEA # 607 < B3
EREHmS A vd3ta, LEE T &
EWRE TEASH, BEET Kk wEs
(lJumbosacral enlargementE ®HOLO2)E
BERBHIAA A&5stA HBEsts, sliding
microtome©] Y} cryotomeg A}-&3td 57
7b 40mQ) MY S ®fFste A&
PBS(pH 7.4)ol do] ®&EMHREskA T
st

-
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5. Fos S eas

HEol FAY Fos EARHEY d&d —X%
i+ Human Fos &EEHEY 4-17TH
amino acid®l #FRE%E 7HA = epitopeE
piRoz @REAM 2 9aE il
(rabbit polyclonal antibody, Sigma)& 1 :
20,0002 sty ERAFAT. —KRHEE
T 4TAAN 12A 7 ol RIES FET =
ZKPiE8(goat anti rabbit IgG)E 1 : 200
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7bA] KA RESA

BEEE 29(L2) ¥ EREH 3-5¥4(1L3-59
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NP(nucleus proprius), NECK(dorsal horn
9] neck, laminae X ¥3%) 2 VENT(vent
ral hom)®] 48422 o] Fos R
FE R #MLE BHEsldd. KR
Bz 7t B2 #5e Fos GHERE
BMEES Jehils L29) 1L3-59 AN
i 5719 YK€ #EESte computerized

image

et 2z
E—‘T‘ =

laminae),

analysis (Metamorph,
Universal Imaging Co.)& Flifistdd 4

.

system

6. BROWV B MERE

fERME] TTHE MBS
Axiophort 2 @v]73-& FiHSIY £% 400
f 2 1000f59] Rz BZESAY. x3,
A Fos BAES THIIL A= M

Zeiss

Mol BLE WEst7] S digital
image analysis system (Metamorph,

Universal Imaging Co.)& Fifisle Fi
gray levelo] 130 unit LT H+& mi&EE

e BEMHSE EASA WESIATH
Fos FB¥:RHIE MRS Bbe d2d
computerel HBHOZ Rrii=lol, HEO]
T ¥ —Emes FEtREAIAY. KR
#Re 1-way ANOVA(Statviewb12+ So-
ftware, Brainpower Inc., Abacus Concept
Inc, 1986)& Rt MMEt@EstH o,
wEsk7] sl
Scheffe F test® B33, BEREWH
9] variance® #&s 4ot

probability  values&

HI. HEPA

1. Formalin 2 ®HZHEHRY =2 L2
FEXFBER Fos BB RIE MR iEEe &%ﬂ:

Formalin-induced pain behaviorE 7}%
MEMOZ MR 008me/kee) ML
KE FiAstd, BEEHER Fos HREHY ¥
T GRS LB BR, L2 BEE
o] dorsal part % superficial dorsal
hom(laminae I-II, SDH) % qucleus
proprius(laminae II-1V, NP)oll X = ¥{BEH
of I3t Fos HRE BHERE MM
el HEIF BELE BHZEY & QUG
(Table I, Figure 1).

3, 12 [EH#ES neck part(laminae
V-VI, NECK) % ventral horn(laminae
VII-X, VENT)olA €] Fos EEHE BHR
fE OERHEEEE 4£BAHEKE MRET
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# formaling AT FolA HEFI L
st HES ®MmE JeliAcH(Table I,
Figure 1).

MBI FE % formaling FEAT Bl
A= NECK3 VENT #fikolA Fos &R
Hell H3 SR BERE MR
ol Einzt A7le o, HEBEFA st
o HEHS K (Table 1, Figure 1).

Table I. The number of Fos like immunore-
active (Fos-LI) neurons in spinal L2 segment

of the animals pretreated with 0.08mg/kg of

bee venom.
Treatment Number of Fos-LI neurons
group SDH NP NECK  VENT

Room control 30+0.1 73*23 83+13 86=*1.2

Bee
venom-saline

26109 73%09 131+24 88X08

Saline-formailn 28%05 79%*11 148+04" 164+13

Bee
. 36+07 73%15 136*20 138%22
venom-formalin

(] rRoom control
Bee venom(ST36, 0.08mg/kg)-saline
] Saline-formalin

BE se. venom(ST36, 0.08mg/kg)formalin

= -
D O S N A O
! FET R T | Il

%
%
%
.
/
%
é
7

# of FOS-LI neurons in L2 segme!
-

SDH NP NECK VENT

Figure 1. Graphs represent the effect of bee
venom on the number of Fos like immunore-
active (Fos-LI) neurons in spinal L2 segment.
Each value represents mean with SEM (n=5).
" p<0.05 as compared with room control group.
Abbreviation

SDH : superficial dorsal hom, NP : nucleus proprius
NECK : neck of dorsal hom VENT : ventral horn

2. Formalin ¥ #B%EHHHA @ L3-5
BHEER Fos BHRE MRl #it

Formalin-induced pain behaviorZ 7%
HEMOZ WMEIZE 0.08mg/kg BHEHK
S FlIAstd, L3-5 EHFERNA BEl=
Fos AHE B3 #EREMHS HESA
ot HEFAA BESE Fos HHEA Bk
RFE WEMkEEE L2 BElEAAY 2 A
ol YehgA] &to(Table O, Figure
2, Figure 4A), £H AW KE HEESZ
formaling HAZ AT Fos EHBEH
PR IE MESMRECE BERA o
F33 ®meAA ol BEN FEA &
E ol HEE kst FES Ao
2 Jehl gt (Table O, Figure 2, Figure
4C).

W HE % formaling FEAT
A9 Fos ZRE BERE mEMRls,
VENTE B4 HEEe JriAl 2 Hf
ol A ¥l 3l AES EIE e
Yoy, 4S£HABMAKE WREY ®
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formalin® HAT #3 HEsIAES dE,
BEd 2E fEAM FEY BLE UE
W tH(Table [, Figure 2, Figure 4D).
vhd | SRR # AHERWMAKE EA
@ BolAE HENA WA oW gt
1 Aol BWESA FYTHTable I,
Figure 2, Figure 4B).

Table . The number of Fos like immunore-
(Fos-LI) spinal L3-5

segment of pretreated with

active neurons In
the animals

0.08mg/kg of bee venom.

Treatment Number of Fos-LI neurons
group SDH NP NECK VENT
Room control 2902 133*12 106109 108%13
Bee
. 60+17 144%22 116%17 94%10
venom-saline

Saline-formailn 47.3+34" 272+23" 578136 276+33"

198+10"1 137+15 1 2442441 149£28"
venom-formalin

Figure 2. Graphs showing the suppressive
Room control
Eg=S Bee venom(ST36, 0.08mgl/kg)-saline
Salineformalin
BB Bee venom({ST36, 0.08mg/kg)-formalin
x4

segment
5 8 ¢

n L35

[]
o
PR

-y
o
M 1

# of FOS-Li neurons i

o

Ol

. 2000 -

fou

2 M3

effect of bee venom pretreatment on number
of Fos-like immunoreactive (Fos-LI) neurons
in spinal L3-5 segment.

Each value represents mean=SEM (n=b). *
p<0.05 and ** P<0.01 as compared with room
control group. TP<0.01 as compared with
saline-formalin group.

Abbreviation

SDH : superficial dorsal hom, NP : nucleus proprius

NECK : neck of dorsal hom, VENT : ventral homn

3. Formalin-induced pain behavior®}

B Fos BHERIE mhiEMAERS] AHEIRILR

Formalin-induced pain behavior®} &
A S EREE T HEBIGRE Lolr7
9} 3}y, formalin-induced pain behavior&
Bol: MR, L3-5 EEfEolA Bl
E, Fos BAEA Hod BHELRRES
el = miERBE ksl 2 vl bee
venom-formalin #(O)2 W= KM
TRAT fAfste Aoz BHEEISH,
saline-formalin F (@< W= Al Lk
Bolgt SfstAch old BRE B,
formalin-induced pain behavior$t Fos %
MRE MR Alold FEY ML
FIRRET 2SS ¢ F JAH(Figure 3).

- 146 -



- RZE BSEEHK0 SRR Fos BURE WEMRS EMo 0IXis B -

180j a "

% 160+

[~]

> . .

£ 1404

- .

c

‘= 120+

o

€

S 1004

Q. 4

L] [}

g 801 [}

S o,

s 604

= 40: °
T v L] v ¥ v 3
[} 200 400 600

Total FOS-LI ricurons in L3-5 segment

Figure 3. Correlation plot representing the rela
tionship between total time spent in formalin-
induced pain behavior and the number of Fos
-like immunoreactive (Fos-LI) neurons in the
spinal L3-5 segments. Note that there was st
rong positive correlation between formalin-~in
duced pain behavior and the number of Fos-
LI neurons in saline-formalin group () and
bee venom-formalin group () (R=0.93326,
p<0.0001).

Each value represents meant SEM (n=5).
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Figure 4. Microphotograghs showing the suppressive effect of bee venom acupuncture on the
number of Fos-like immunoreactive (Fos-LI) neurons in the spinal L3-5 segment. There are few
number of Fos-LI neurons in both room control group (A) and bee venom-saline group (B).
Maximal number of Fos-LI neurons are observed in saline-formalin group (C). When bee venom
is pretreated at 30min before formalin injection(D), the number of formalin -induced Fos-LI
neurons is dramatically decreased as compared with that of saline-formalin group. Arrows

indicate Fos-LI neurons, scale bar = 300um.
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Formalin-induced pain behavior® %
phasest I FFHEE A= d2dxn ¢
2l A &, early phaset WK ¥
§ formalin®] EEMY BN FEo=2
A C-fibers] ol <8 doun)?
late phaset ﬂi*ﬁi‘ﬁ{%ﬁOﬂkI'Q formalin®. &
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peaefy BMLbe HAEMC o8 doidd
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3 &EE Aok Aol oln] FHAE up Q)
o meld g9ES IHEsAY fgEeR
A3 FBIES MFItls #EHS REY F 5
late phased] KfEo] MHE F+ oM,
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#i# (transcriptional regulator) 24, iz
Hol 29 FIES RUMH FEsE< M
RIED BHEAA Tt 3KEER RES
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