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Effect of Bee Venom Therapy in a Rat Femoral
Artery Model induced Vasospasm

Kim Jae-soo’, Kim Hyung-hwan"’, Choi Ho-young'* and Kim Chang-hwan’

"Department of Acupuncture and Moxibustion,
College of Oriental Medicine, Kyung—Hee University
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In order to study the effect of Bee Venom(BV) on the subarachnoid hemorrhage animal medel, the
autologous whole blood was applied to the vicinity of the sprague dawley rat right femoral artery. Following
periarterial application of autologous whole blood(PAB) and intraperitoneal injection of BV(1:5,000 and 1:500),
the vasomotor responses to BV(from 1:500,000 to 1:500) were identified and the histological changes, neovas-
cularized blood vessel were observed.

We have shown that alterations in vasomotor and histological findings are elicited foliowing application of
periarterial blood and ip. injection of BV(1:5,000 and 1:500) induced heavy vasospasm and neovascularization
on the subarachnoid hemorrhage like model from peripheral artery.

Key words : Bee Venom, vasospasm, SAH

- M4 20028 129 39 - W 2002 128 279 - RS - 2003 19 189
- DNRA  ZEE, MEEEA SORF 30IE 1HX HariEe sonofs 250
Tel. 016-539—6461 E-mail : hiherb@lycos.co.kr

35



HERG0 08 ARDES NFREY 01X = MY

I.A &

e

IS ASHE 48 F5F40 2 Fauo)
FAYA AR GHI} dashs AEHE 2 F
Folut &AM BEg EIANNAL ST
Qqlo] A, B3] HFuF JIA 7P BA) 5
B AL AR SR W Aol

AFualEgo] AT F 7~109 AHst] Yeh
U 294 g395e ¥ d3es4e &
AsHA AstAZIEE ol R = s
Az F7tel ool #AAT LAHE
Aoz Ryyx Yo,

oz X9A daFe] i 713e) disteiA
E ol7A WEskA gxw gddFo] oprld
o] JAFAEs} FU1ElnY, dadsel o)
2 ool g dudo] HASREUA BAS
FhPE oA AR gFueos 43
7% gt} EHANL 7)) dHoREEH A=
¢ o] FAHE AoE 453 & WA
e Aeels A& MER AEHe 7 e

r.

e
%

B MikE W F F, AEST 1 £5E #
BER, 1A, BT, WERRI D E FulEs,
T EAdd, AEAEE, 5% 8% U958 7
A A4, Bgnd, R, gk, A7)
A 2 8¢ Bo] AH7) glod AFQAEY,

293 b0 gyl Sof #3 AT} B
AYHT vk 53] F5HIL @ FE2 tis}
o} $&Zgo] Vepdtty RuPP¥EQomw A
A AR A5 718tedo @ RO Al
HA I Bmory o] F7Fo} F AN #
& AFE obF R1d wk ¢loh

36

|

olol A FHokge) FBAZ Tl 4
& Qotny] g8l WA YRFRY FBAFEY
£ olg3to} ¥FHo) AAY WaAFA w4
£ 889 £54, YH2NYH % 9z W
o 4BU TAE T Hw, BT 2%
FIT 4HLE A1) Baske wolr,

¢

0. Az} ¥y

1. dEA=z

D AYEFE

280~320g W9l Sprague—DawleyA 47 &
AL EEE, FE FYNR Y PAE
HEFES ARAAE, 838 B8 383 7
FoFEA] 2F ol A4 A AL F A
BH5ict.

2) AlF 9 7)7]

Bee Venom(Cat. #:V3125), Chloral hydrate,
NaCl, KClI, NaH3POs, MgS0Os CaClz, NaHCOs,
glucose, Acetylcholines- Sigma(Sigma Chemical,
U.S.A) AEE, Triton X-100, Bovine serum
albumin, Goat serum, Chloroform, Ethanol, Xy-
lene, Endothelin—1 monoclonal antibody+ Si-
gma(Sigma Chemical, U.S.A) A&E-& AF431% 1,
Hydrogen peroxidet Junsei Chemical(Junsei
Chemical Co., Ltd., Tokyo) A&&, Horse anti—
mouse IgG, Avidin and biotinylated horseradish
peroxidase macromolecular complex (Vectastatin
Elite ABC kit)¥ Vector Laboratories(Vector
Laboratories, Inc., CA, U.S.A) Al&&, Optimal
Cutting Temperature Compound¥ Sakura Fine-



B

The Journa) of Korean Acupuncture & Moxibustion Society Vol. 20. No. 1. February. 2003

tek (Sakura Finetek, Inc., CA, US.A) AEE,
malinols Muto Pure Chemicals(Muto Pure Ch-
emicals Ltd., Tokyo, JAPAN) AFE AHS-3HA T

pH meter (HANNA—-8417, U.S.A), Deep free-
zer (REVCO, U.S.A}, Water bath(DUKSAN, KO
REA), Force~displacement transducer”} &€
Polygraph(Grass instrument co., U.S.A), Peri-
staltic pump (REVCO, U.S.A), Silicone tube (Co-
le—Palmer Instrument Company, Illinois, U.S.
A), Freezing microtome(REVCO, U.S.A), Ste-
reoscope (REVCO, U.S.A) Folsith

2. AEYY

D $5 3 Aek2A

BE 498 Aegsel =9 1:500,000%H
1:5007kR)9] BERgdoz Azl A A}
£33t A5 A elE 1:500,000, 3%
(1 :500,000), 1:50,000, 3x(1:50,000), 1:
5,000, 3% (1 :5,00003% 1:500 BEFHNE A}
45493, qEEHY dagEedele 1: 500034
1:500 BEFIAS 1u/g8 Wiy 1V HEH
of wet FiECvVe)el AU

DE AL ERF] BFo 10-2M stock
g2 grEo] YE(-4C) AU} W AEA
g|xsted A3t

2) dElEd F4 e B4

37 (Sprague-Dawley) & chloral hydrate (400
mg/kg) 2 B7h FARK vREAID O 75
g2 Uyzg AT & FodHY 2 5 E”

99 gEANN AR L wstn, QEFHe 2
cm Qo2 xEA AL

A#E A2 9L v dEFY FHe0
2 22 9T A4S A4, EPRE Fo] A

2% 0.1ml9 AAE AdE S dETHY IuF
3 @ Alole] 2AARA At o] 1B =
7R 58 AE ity & ANRAE BEse] g
A=z de BEAL

HrFe T o #HE dEzHE v
g 5 dE #u gl 0.9% BHAHET
g 72 wlow Xy AFE T ToE
Lipii=g

3) oEEY A 34

7h dgx4 28 A

AHAE AX F 297 7UA BFH QEHFRS
AZ3lo] AR (95% 02-5% CO2)7t 288 27t
$(4T) A2|9% (Physiological Salt Solution,
PSS) el gokth A4E A& FFHAA FH AW
zA 3 2L ARl AAR F ¢ 1.5~2mm
9 o7} HEE 3oz Adsied nHUE WE
pei=d

W A

A8 AL £ A% AeFFR
Z3 (mM)< NaCl 130, KCI 4.7, NaHpPO4 1.18,
MgSO, 1.17, CaCly 1.6, NaHCO; 14.9 I8
glucose 5.50111, pHE 7.382 #3I31ct

) 534FE 54

A2(95% O0p—5% COp) 2 X 8H T, &2 (water
bathyol 28 37C7 fAHET e PSSE 24
(organ chamber)¢) 5mlE ¥, <49 vige] 2
A8 18 (hook) ol AEPH ¥F FEES A1 o
BZ B2 force—displacement transducer®l ui
o} 5488 2435 1 BE polygraphe] 7|
Z319). SFEAE &) Aol YEFHE 1.5g9 7
A A% (resting tension) & F3k3tm o) 208w}
th A48 PSSE vl FAA 908 BEE FAA
Ak 448§ 71AM (baseline)o] FAHH KCl
100mMeo] &59 PSSE Fodld 59 7|

Eol ;q]z
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313t} Acetylcholine(1 M) & 4] F4
so] USAEY §78 selstsith olw acetyl-
choline®ll 9}3t ojgo] KClo| &t %2} 50% ol
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4) Z2eA
#3

A MAsty 9B 717K, 2, 59 79l 3
#8 ¥ chloral hydrate(400mg/kg)2 E73ui
FAl] AEFES AR B4 FHY F
IH-E-& A7NEka B (peristaltic pump)°] |2
¥ FApbES 44 23 0.02M phosphate~buf-
fered saline(PBS, 4T, pH 7.38) 100ml& 2F 100
mmHg T2 A HH4E T dEl
2 FQsta, A3 S dosiel o]
U & A it ol @ wiie s S 88
WE ARl & ¥ gEHY-E A/lety dEBls
SR 4F QEEEE ZAAHA AEII

o)A &) 7 (stereoscope) oFlAA Mg &
7 E o] g3l Hd 23 d¥= 10% normal
buffered formalin®l A7) & depgde] Lojst
o 10me} #7|2 AWE ¥ hematoxylin—
eosin(H-E) 22 @At vwA 232 Op-
timal Cutting Temperature Compounde] %o} &=
glo]ojo] A8 Q) A7RE(~207C) acetonedlA &
AA7) ¥ Agzseg g e ¥2 iz 29
BEglth H-E 948 & 232 YA Z, yeg
H(internal elastic lamina, IEL) ¥ &8 (ex-
ternal elastic lamina, EEL), 18l7 £33 B8

AAE 4% Y A o
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A7l & PBSE 584 31 Aojuin UAS H7ie
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HFA L EF 23 (MeantSEM) E 1
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Fig 1.Light photomicrographs of rat femaral
arteries 7 days after application of periarterial
whole biood(PAB) with sillicon tube. In the artery
exposed to whole blood for 7—days, endothelial
celis appeared to be distorted by con-volutions
of the adjacent internal elastic lamina and pro-
truded into the lumen.

Characteristically, a lot of newly generated vessels
with numerous inflammatory cells are observed in the
periphery of the vessel wall. Arrows indicates neo-
vascularized blood vessels. Hematoxylin and eosin sta-
in;A: x40, B: x200, C: x400.

39



&0 AR KRS NERE 0il: M

Fig- 2.Representative photomicrographs of rat
right femoral artery sections stained for Hema-
toxylin and Eosin.

A and C, blood exposure to vein autologous whole
blood for 2 and 7 days. B and D, the vessel exposed to
whole blood for 2 and 7 days showed lower expression
of ET-1(ET-1 immunohistochemical staininig, X
400). Arrows indicates neovascularized blood vessels.
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Fig- 3.Time course of changes in measured
radial wall thickness and cross—sectional of lu-
men and vessel wall area in rat femoral arteries
exposed to autologous whole blood.

Data are expressed as the mean percentage of

change as compared with matched control. * P<0.05,
*»; P<0.01. vs Control. n=4.

Table 1. Time course of changes in measured radial wall thickness and cross—sectional areas
of lumen and vessel wall in rat femoral arteries exposed to autologous whole blood and Bee
Venom: (1 :5,000 and 1:500) for 1,2,5 and 7 days.

Time after appication of autologous whole blood

1D 2D 5D 7D
Control 0410£0.032  0402%0.023  0.388+0.018 0.385+0.028
Lumen Atea PAB 0353:+0.027  0.276%0.018" 024410024  0.245%0.036™
(mm?) PAB+BVI 0.164=0.018"  0.142%0.015™"
PAB+BVII 0.125+0.021""  0.108+0.018""
Control 0.082+0012  0.080%£0.013  0.077%0.011 0.076=0.010
Wall Area PAB 007310015 00740011  0.07310.013 0.0730.008
(mm®) PAB+BVI 0.081£0.009 0.071+0.011
PAB+BVII 0.069:£0.005 0.07210.006
Control 0.048+0.014  0.045%0.012  0.04320.008 0.042£0.007
Wall Thickness PAB 0.045+0,010  0.050%0.010  0.055%0.009 0.066 £0.006"
(mm) PAB+BVI 0.0680.004" 0.069+0.003"
PAB+BVII 0.070£0.006"  0.071:0.005"

Data are expressed as the meantSEM. BVI ; Bee Venom(l : 5,000), BVIIl ; Bee Venom(l : 500).
+ 3 P€0.05, »* ; P<0.01, #++ ; P<0.001 vs Control. n=4.
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o2 FAFIA TS 2A 0] sy, HF
«%oﬂﬂn—ﬂ @gAol v oz ANAEH(T, ¥
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ZojzE: 2 YHE HATKFig 4, A, B, O.

A7kA8 & 594 1:5000 EEHIFH 1
500 B5FETY) FUELE 47 0.164£0.018
mm®Sr 0.12510.021mm?’E 2350} thrd
H) 3} T"relfs}ﬂl 24 (P<0.00D) 51 EEH 9
YuEy 938 g3 93 55 dx
T 9 AHE 11 A& g Az Fo3 A3l

Fig 4. Representative photomicrographs of
femoral artery sections.

A ; PAB, B; PAB plus Bee Venom(1 : 5,000) and C
; PAB plus Bee Venom(l : 500). The vessel exposed
to whole blood for 5 days showed over expression of
angiogenesis prominentely in the vessel wall areas
(Hematoxylin and Eosin. x400). Arrows indicates
neovascularized blood vessels.

7 YRR gkt 1:5,000 $E5HETES 1
500 5 93 F7HP<0.05) H5tFig. 5.
273 AtE AE-g vladME S5y
T A% A7MAE F 594 EA T o
FA 9 A3 AR JEtKFig. 6>
AZFAEE 7Y 5,000 EEEATH 1
500 B-5erA7 ] EHWEe 747 0.142+0.015
mm?s} 0.108+0.018mm’® Z4 o] tzFe
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Fig 5.Morphometric analysis in rat femoral
arteries exposed for 5 days to periarterial au-
tologous whole blood(PAB), PAB plus Bee Ve-
nom(1 : 5,000, PAB+BVI), PAB plus Bee Ve-
nom(1 : 500, PAB+BVI}).

A, cross—sectional area of lumen ; B, cross—
sectional area of vessel wall ; C, radial wall thic-
kness.

#, P<0.05 ; **, P<0.01 5 »*%, P<0.0O01 ws

Control. n=4

Blale]  fodtAl #A(P<0.001) Uk BEd
g yEEd FHFE ¥ WIS BERET
I Q27 9@ A8 HXFEL vwd Ay &
g wsprh epdAl g9t 105,000 B5H
23 1:500 S5 o 89 FAs 4%
0.069% 0.003mm* 0.071£0.005mm& 3=
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Figa 6. Time course of changes in measured
radial wall thickness and cross—sectional of
lumen and vessel wall area in rat femoral
arteries exposed for 5 days to autologous whole
blood.

Data are expressed as the mean percentage of
change as compared with matched control.

+, P0.05 5 ==, P<0O.01 3 *x=, P<0.001.

vs Control. n=4.
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Figg; 7. Contraction—response curves of the

femoral artery segments to 100 mM KCi (A} and
Bee Venom (B). Results are expressed as mean
+SEM. CON ; Control, PAB ; periarterial appli-
cation of whole blood.

1 represents Bee Venom solution 1 : 500,000,

2 = 3x(1:500,000), 3 = 1:50,000,

4 = 3x(1:50,000), 5 = 1:5,000,

6 = 3x(1:5,000), 7 = 1:500. =, P<0.05. n=4.
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Days after application of periarterial biood

Fig, 8. Number of necvascularized blood
vessels after blood exposure to vein autologous
whole blood for 5 and 7 days. Control, sections
was taken from the saline—exposed vessel for 5
and 7 days.

CON ; control, PAB ; blood—exposed vessel for 5
and 7 days,

PAB plus BVI ; blood plus Bee Venom(BVI, 1 :
5,000) —exposed vessel for 5 and 7 days,

PAB plus BVIL; blood plus Bee Venom(BVII, 1:
500) —exposed vessel for 5 and 7 days. X400

=+ PL0.001 ws PAB,

+++, P<0.001 vs PAB. n=9.

Table 2. Number of neovascuiarized blood
vesseis after blood exposure to vein autologous
whole blood for 1, 2, 5 and 7 days.

Time after appication of
autologous whole blood

1D 2D 5D 7D
Control ~ 0.0=0.0 0.0£00 0.0:00 0.0£0.0

PAB 0.0£0.0 00x0.0 7.6+0.80  10.1:£0.58
PAB4BVI 0.0%00 00100 154143 214E2.17

PAB+BVII 0.0£0.0 0.0%0.0 29.8+2.11"" 37.2%1.58**

Control ; saline—exposed vessel for 1,2,5 and 7
days.

PAB ; blood—exposed vessel, BVI ; Bee Venom
(1 : 5,000), BVII ; Bee Venom (1 : 500). X400,

»+x, P<0.001 vs PAB.

+++, P<0.001 vs PAB. n=9.
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Fig 9. Photomicrographs of endothelial cell
ET—1 expression from an animal after blood
exposure to vein autologous whole blood for 5
days.

A, sections was taken from the blood—exposed
vessel for 5 days. B, blood plus Bee Venom(]:

5,000)—exposed vessel, C, blood plus Bee Venom(] :
500) —exposed vessel. X400,
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