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ABSTRACT

Effect of the bee venom aqua-acupuncture
on the neuronal activities of serotonergic system in brainstem

Hye-Nam, Kim" - Hyung-Kyun, Koh® - Dong-Suk, Park’
Sung-Keel, Kang™ - Yong-Suk, Kim" - Yong-Tae, Choi"

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

This study was designed to evaluate the effect of the bee venom(BV) aqua-acupuncture on
the neuronal activities of serotonergic(5-HT) system in the brainstem. After the BV
aqua-acupuncture was applied on Chok-Samni(ST36) and the gluteal part(Blank locus) in rats,
the number of Fos immunoreactive neurons was counted by using computerized image analyzing
system. Also, the number of colocalization between 5-HT containing neurons Fos
immunoreactive neurons were analyzed by using the double immunohistochemical technique. The
results of the experiments were summarized as follows :

1. In almost every neucli the Chok-Samni group and Blank locus group showed more
increase in the number of Fos immunoreactive neurons than the control group. Especially, in
Arc, DR, LC, RMg, Gi, PAG Rost and PAG LV, the Chok-Samni group showed more
significant increase than the control group. Also, in PAG LV Mid and Arc, Chok-Samni group
showed more significant increase than the Blank locus group.

2. In DR and PAG LV Mid, Chok-Samni group and the Blank locus group showed more
significant increase in the number of colocalization between 5-HT containing neurons and Fos
immunoreactive neurons than the control group after the BV aqua- acupuncture. Also, the
Chok~Samni group showed more significant increase than the Blank locus group.
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Consequently, the BV agua-acupuncture of Fos
serotonergic  neurons. Furthermore, the BV
aqua-acupuncture was more effective on Chok~Samni than Blank locus group. These results
indicate that the BV aqua-acupuncture is very effective therapy to control pain. The therapeutic
effect of BV aqua-acupunture may associated with the endogenous modulatory system such as
serotonin

Those data from the study can be applied to establish the effective treatment of the BV for

increased more potent the number

immunoreactive neurons and the activity of

pain control in the clinical field.
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Abbreviations:

PAG D Rost = dorsal portion of rostral periaqu
eductal gray

PAG D Mid = dorsal portion of middle periaqu
eductal gray

PAG D Caud = dorsal portion of caudal periaq
ueductal gray

PAG LD Rost = laterodorsal portion of rostral

periaqueductal gray

WA e A] A17d 28

PAG LD Mid = laterodorsal portion of middle
periaqueductal gray

PAG LD Caud = laterodorsal portion of caudal
periaqueductal gray

PAG LV Rost = lateroventral portion of rostral
peria-queductal gray

PAG LV Mid = lateroventral portion of middle
periagueductal gray

PAG LV Caud = lateroventral portion of caudal
periaqueductal gray

Arc = arcuate hypothalamic nucleus

DR = dorsal raphe nucleus

LC = locus coeruleus

RMg = raphe magnus

Gi = gigantocellular nucleus.

Nuclei Saline control BV/ ST36 BV/ Blank locus
PAG D Rost 93 = 20 30.1 = 59" 243 = 41
PAG D Mid 198 + 45 218 £ 46 221 £ 43
PAG D Caud 2718 * 57 332 * 6.1 304 £ 92
PAG LD Rost 421 * 180 1532 + 224™ 870 = 254
PAG LD Mid 665 * 16.7 1031 = 159 85.1 = 194
PAG LD Caud 521 £ 127 90.1 = 166 772 * 191
PAG LV Rost 308 = 9.0 787 £ 757 5.8 * 14.2
PAG LV Mid 300 * 32 654 * 69 424 + 42°
PAG LV Caud 471 £ 93 869 = 11.8 683 + 119
Arc 168 £ 14 649 * 65 306 * 26™
DR 55 * 0.1 225 £ 617 119 + 34°
LC 88 £ 22 134 £ 20 90 = 1.0
RMg 31 £ 02 103 + 0.8~ 35 £ 15
Gi 44 £ 06 145 = 53 89 *+ 32

Table 1

agua-acupuncture

The number of Fos immunoreactive neurons in the brainstem by bee venom (BV)

BV(0.8mg/kg) administrates Chok-Samni(BV/ST36, n=5) or gluteal part (BV/Blank locus, n=5).

Each value represents the number of Fos immunoreactive neurons (mean *

© 0.05)

1 0.01)

© 0.05)

SEM).

significantly different from the value of ‘saline control group (p <
significantly different from the value of saline control group (p <

significantly different from the value of blank locus group (p <
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Figure la. The number of Fos immunoreactive neurons by bee venom(BV) aqua-acupuncture

in brainstern nuclei.

BV(0.8mg/kg) administrates Chok-Samni(BV/ST36, n=5) or gluteal part (BV/Blank locus, n=5).

Each bar represents the number of Fos immunoreactive neurons (mean *SEM)

* : significantly different from the value of saline control group (p < 0.05)
** : significantly different from the value of saline control group (p < 0.01)
+ : significantly different from the value of blank locus group (p < 0.05)
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Figure 1b. The number of Fos immunoreactive neurons by bee venom(BV) aqua-acupuncture

in brainstem nuclei.

BV(0.8mg/kg) administrates Chok-Samni (BV/ST36, n=5) or gluteal part (BV/Blank locus, n=5).

Each bar represents the number of Fos immunoreactive neurons (mean * SEM).

*  significantly different from the value of saline control group (p < 0.05)
»* : significantly different from the value of saline control group (p < 0.01)

+ © significantly different from the value of blank locus group (p < 0.05)
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Figure 2. Fos immunoreactive (Fos~LI) neurons in the several nuclei of periaqueductal
gray. It is shown that there are increased number of Fos-LI neurons in the
bee venom (BV) aqua- acupuncture group (ST36; BDF) than in the saline
control group (A,CE).

AB = PAG LD Caud : CD = PAG LV Caud ; EF = DR.
Arrow indicated Fos protein. Scale bar = 200 pm
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2. BWMMUWH B BEIA Serotonin(5-HT)E
gL EMRME

5-HT 4£E m&#ils F2 DR, PAG LVY
middle partt} RMgollxi%t HolHoz waAHS]
HTable ). o1Flx #HBIEBEFER o3 m
e Etkol 7kl wet 2d 53 Fos
HEEAS 5-HT 4£E wEfilacl dstq —#E4
LHerE Bols Miic %3 DR#I PAG LV

NEFF A A7 2%

9] middle partel A9 #3235 SHFigure 3,4). 2
2l BEEHEFG A —E REKe e
R BEHH R ety EH8

BREFFEFAN A8 o HESA g
88 4 UAAJH(Figure 34). S3], PAG LV
middle partol M€ MHEMKS Edo] e M
ffal vsted HESIA Fbsle AA 5-HT 4
BE EEAERP 30% 71°) Fos REAE S &3l
£ Aeg BEFAKFigure 3).

Saline Control BV/ ST 36 BV/ Blank locus
5-HT 5-HT 5-HT
Nuclei ain Number of tzini Number of taini Number of
containi
ucier containing colocalization ne colocalization containng colocalization
neuron neuron neuron
ratio (%) ratio (%) ratio (%)
1105*15.0 3005 105.0£3.0 11.0£1.0 110.2%£105 50%05
DR
2.7+0.2 10.4+1.0® 45+05%
PAG Lv| 160%15 0 155*15 45%15 151%1.1 3.0X05
Mid 0 29.0+2.0% 19.8+1.5°
125+1.0 0 135%*15 0 13.2*+1.0 0
RMg
0 0

Table I. The number and ratio of colocalization between 5-HT containing neurons and Fos

immunoreactive neurons in the brainstem by bee venom (BV) aqua-acupuncture.

BV (0.8mg/kg) administrates Chok-Samni (BV/ST36, n=5) or gluteal part.(BV/Blank locus, n=5).

Each value denotes the mean with SEM.

a : significantly different from the value of control group (p<0.05)
b : significant difference between BV/ST36 group and BV/Blank locus group (p<0.05).

Abbreviation: DR =

dorsal raphe nucleus

PAG

LV Mid =

middle periaqueductal gray ; RMg = raphe magnus.
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Figure 3. The ratio of colocalization between 5~-HT containing neurons and

Fos immunoreactive neurons in the brainstem by bee venom (BV)
aqua-acupuncture.

BV (0.8mg/kg) administrates Chok-Samni (BV/ST36, n=5) or gluteal part (BV/Blank locus, n=5).

Each value denotes the mean with SEM.
a : significantly different from the value of control group (p<0.05)
b : significant difference between BV/ST36 group and BV/Blank locus group(p<0.05)

Abbreviationn DR = dorsal raphe nucleus : PAG LV Mid = lateroventral portion of
middle periaqueductal gray
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Figure 4. Coloralization of 5-HT containing neurons and Fos immunoreactive neurons

in the brainstem by bee venom (BV) aqua-acupuncture.

(A): 5-HT containing neurons in the dorsal raphe. scale bar=200 #m

(B): Fos immunoreactive neurons in the dorsal raphe. scale bar=200 zm

(C): colocalization of 5-HT containing neurons and Fos immunoreactive neurons in the
dorsal raphe. scale bar=200 ym

(D): High magnification photograph in the rectangular area of (C).

White arrow head: 5-HT containing neurons, black arrow head: Fos protein, arrow: double

immunoreactivity with 5~-HT and Fos. Scale bar=100 #m
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(1493-1541)+ ‘B & E3L ol e HHE
WHBe ohd AL Uz gk 2uE FET)
HFolu Fojuts AAAEY"gn d9n® #
BT & (EBID o st wE. . EEEIH
B KRZHE SREAOFEHS BHZE —HW &
+# BHEIRE S d9H . 2E Be 4
dFelet & = lon 1 He] HHolu &F
5 I #to) FAE&se 2 Addd ue @#e]
FE Y3 BEE @ F5 o ol e
A BEBEFR A Y B AR B A
of TF3 HEAE LI B 4+ ok

WEEERL S BB S5 S48 F¥ 1L
By fFAT BS T FEBEE Ui o8
g wEgmoltt™®. He ko] BoTx A
HRE WEld 7 AETH A HRBRRR )
WE 30 FAREMRMC] 29, Hormone# A8} 2
2 AzZrg gElfEMel glo] wlm3 <hHd gWgko
2 397]_5]1 %lq_3,32).

BEEHR k] BESA Al8E EBEYM X
oz 1 FU gEld bzl gl o 1
tisle] ofnjdlg ot BE#EE wdoz
8he] Hojx 2000 Ao W] RN A%
Hu 3 5%¢ 27dSE€ gUsA =Hud.
7194 168Gt e SE bt HEHI;R o
HoA 1973 B, 1l & K MY
BEZ7l 15% 2ESHASH U)o de@Efike] 2
A 2607k AE ok GREH) = GEER) 9
A & 1ARS A48 B 4 slsul, (&EEH) o
Me F2 TR B BRETE2S BEsle fH0
U OSER 8 #EEE BEEle B e Bt
BRE B HHE KEE @il £He F2 o
FA. GEE) dME F2 RAKREA 9N
g2ded 53 ‘Am B BFY HEKEe #e
e BAT W OB kT mEES masis
BEHE AFHoz =8t add) Bold A
< BES A7 Hetd #e dold Ao
5 Aol e B SEEses dARE o f
o A7 BES FEE 2 = £mhe 3
HE #ld ¢43ddE e & & A

®ES RE BEWHC Kt U KHEE B
g egte] U FEK WEoIR, 2z2¥E ded
ME KAt v A SRl AW Bxkikol
o #BEKS] HEL 1131309 BEPHE
52-55¥Heitt. olAL QA BT Mol &3NH
A dEolE A9 #AHA Yo BEKS
BeAgM g7lel x=&HE A mtza A F
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#dHe] AEES AA  enzymes, peptide
components, non peptide components® A
ol Aed®™® o] F enzymese FRAAROZ
£ phospholipase A28} hyaluronidase® E 4 9l
£, o2 I HilFel 8 & U BHTF
B 0| L}
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mellitin, apamin, MCD peptide® & % 11 ©]
Ee i E4& disted 2 £
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Table . ¥ HSEHEME FHM L
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histamine, dopamine, noradrenaline®. & ®ER{E o
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1.8-2.0ugel &% Ho on, FIXRME RE
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