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ABSTRACT

Effect of the bee venom aqua-acupuncture

on the neuronal activities of catecholaminergic system in brainstem
Hye-Nam Kim - Sang-Soo Nam - Yun-Hoo Lee - Yong—Tae Choi

This study was designed to evaluate the effect of the bee venom(BV)
aqua-acupuncture on the neuronal activities of catecholaminergic(tyrosine hydroxylase :
TH, dopamine B hydroxylase : DAH) system in the brainstem. After the BV
aqua-acupuncture was applied on Chok-Samni(ST36) and the gluteal part(Blank locus)
in rats. Also, the number of colocalization between catecholamine containing neurons and
Fos immunoreactive neurons were analyzed by using the double immunohistochemical

technique. The results of the experiments were summarized as follows :

1. In DR and LC, Chok-Samni group and the Blank locus group showed more
significant increase in the number of colocalization between TH containing neurons and
Fos immunoreactive neurons than the control group. Furthermore, Chok-Samni group
showed more significant increase than the Blank locus group. Also, in Arc, Chok-Samni
group showed more significant increase than the Blank locus group and the control

group.
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2. In LC, Chok-Samni group showed more significant increase in the number of
colocalization between DA H containing neurons and Fos immunoreactive neurons than
the Blank locus group and the control group. Also, in A5, Chok-Samni group and the
Blank locus group showed more significant increase than the control group.
Chok-Samni group showed more significant increase than the Blank locus group.

However, there was no significant change in A7.

Consequently, the BV aqua-acupuncture increased more potent the number of Fos
irﬁmunoreacﬁve neurohs and the activity of catecholaminergic 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 catecholamine.

Those data from the study can be applied to establish the effective treatment of
the BV for pain control in the clinical field.

Keywords : Bee venom, Acupuncture, pain, Fos protein, Catecholamine,
Immunohistochemistry
* Dept. of Oriental MedicineGraduate School Kyung Hee University Seoul, Korea
(Directed by Prof. CHOI Yong-Tae, OM.D. Ph. D.)
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Table 1. The number and ratio of colocalization between TH containing neurons  and Fos

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

Saline Control BV/ ST 36 BV/ Blank locus
3 T
Nuclei 1 H . Number of TI,{ . Number of H ) Number of
uclei containing o containing o containing L
colocalization colocalization colocalization
neuron neuron neuron
ratio (%) ratio (%) ratio (%)
21.2%10 0705 215%£05 80%10 205*%15 52%1.0
DR
3.3*05 372+25® 253%£22°
PAG LV 7005 0 65*10 0 721206 0
Mid
0 0
6.6+0.7 0 75+10 0 6.5%0. 0
PAG LV 05
Caud
0 0
432+20 75*1.1 452%25 165+1.0 455%20 124%15
LC
17.3%15 36520 285+20°
423+25 45*1.0 400%20 125%15 405%25 50*2.0
Arc
106x1.0 31.2+25 123*15

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 = lateroventral portion of middle

periaqueductal gray : PAG LV Caud = lateroventral portion of caudal periaqueductal

gray : LC = locus coeruleus ; Arc = arcuate hypothalamic nucleus.
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Figure 1. The ratio of colocalization between TH 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

hypothalamic nucleus.

(Figurel). 234 ArcollNE EERKEE
ool olshA MREMe] A8 W
371 #AH A &kt (Figure 1).

2. MmBEEHBRS KBA DAH 4E MEHE
fael mEHERME

: LC = locus coeruleus ; Arc = arcuate

Dopamine £ hydroxylase (DS H)o| o
g A BHERES Jdstds M
fie LCe A5 ¥ A7 noradrenaline #ifig
AA FZHAN(Table O). ¥eFEEHFHER
o oJs|A ol HMiladolA LCe A5 oA
T B vdq FEISA Wikl
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Etkol F7tstdH(Figure 2,3). 53 LCo
Me RERBBEFEFAA A e
el 40%7HFel EHEs WME EER
B BEFREIAN S HERHY voq &
B wREEY S8 2olx &gt
(Figure 2).

A5 noradrenalin #iEfiladls B=8

2 ERRBEEFFHEN Z5TdA DEH
HE WY MEitel IRHJLY B
ZHRBEFABFAA EEY S/ o
% 9 dAFAHFigure 2). ¥HH A7
noradrenaline MHEMINO) = #73 SEEAIER

of o& FEI WM EHEmot 22
52 & %k H(Figure 2).

Table II. The number and ratio of colocalization between DA H containing neurons

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

acupuncture.
Saline Control BV/ ST36 BV/ Blank locus
DAH D
Nudlei ﬂ . Number of D B H Number of B H Number of
uciet containing L. containing L. contatning ..
colocalization colocalization colocalization
neuron neuron neuron
ratio (%) ratio (%) ratio (%)
40525 50%1.0 435%15 200x1.0 425+20 70%11
LC
123*15 459+%15% 16410
135%15 35x1.0 13.0£10 6.0x05 125+15 40%05
A5
259+20 46.1%£45% 32035
345%20 45*05 . 35525 52%1.0 340+2.0 50%20
A7
130%*15 146*+12 147%15

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 : LC = locus coeruleus ; A5 = A5 noradrenaline cells

A7 = A7 noradrenaline cells.
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Figure 2. The ratio of colocalization between DA H 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/Blanklocus group (p<0.05)
Abbreviation : LC = locus coeruleus ; A5 = A5 noradrenaline cells

A7 = A7 noradrenaline cells
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Figure 3. Colocalization of TH or DS H containing neurons and Fos immunoreactive .
neurons in the brainstem by bee venom (BV) aqua-acupuncture.

(A) : Colocalization of TH containing neurons and Fos immunoreactive neurons in the
dorsal raphe nucleus.

(B) : Colocalization of TH containing neurons and Fos immunoreactive neurons in the
locus coeruleus.

(C) : Colocalization of TH containing neurons and Fos immunoreactive neurons in the
arcuate hypot‘nalamié nucleus.

(D) : Colocalization of DA H containing neurons and Fos immunoreactive neurons in the

locus coeruleus.
(E) : Colocalization of DA H containing neurons and Fos immunoreactive neurons in A5

drenaline cell.
(F) : Colocalization of DS H containing neurons and Fos immunoreactive neurons in A7

adrenaline cell.
White arrow head : TH containing neurons (A, B ,C) or DS H containing neurons (D, E, F)

black arrow head : Fos protein, arrow : double immunoreactive neurons.
Scale bar=200 #m
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