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The effect of Bee Venom on type II Collagen-induced Arthritis

Tae-Woo, Kim - Do-Young, Choi - Jae-Dong, Lee

Department of Acupuncture & Moxibustion, College of Oriental Medicine in
Kyung-Hee University

Objective : Bee venom (BV) has traditionally been used in Oriental medicine to relieve pain and to
treat inflammatory disease such as rheumatoid arthritis (RA). Autoimmunity to type II collagen (CII)
may involve in the pathogenesis of RA. This study was performed to evaluate the effect of BV on type
Il collagen induced arthritis (CIA) with the naked eye, a immunohistochemical method and the
examination of histology.

Method : Male mice were immunized by subcutaneously injection of an 200ug emulsion mixed with
bovine CII and complete Freund's adjuvant (CFA) twice for two weeks. In the control group, normal
saline was injected, and in the experimental group, BV was applied.

Result : The incidence of arthritis, the mean arthritis index and the number of the arthritic limbs of
the BV group were all significantly lower than those of the control group. Among the pro-inflammatory
cytokines, the production of TNF-a in the BV group was also suppressed compared with the control
group, but IL-1B was not. The examination on the histopathology of joints of CIA mice showed the
effect of Bee Venom Herbal Acupuncture on the arthritis.

Conculusion : Treatment with BV resulted in inhibition of development of arthritis and immune
responses to CII.

Key words : bee venom (BV), rheumatoid arthritis (RA), type II collagen (CII), TNF-q, IL-1p
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FobelA  #89 (Rheumatoid arthritis; RA)&
HEAQA A7PEGA Aol gAE E8dT
£ 87 229 W d4F4 F@eE A3y I
Haz Q8 #Eo g WYL PP’ A
T AS 82 199 Az & 2,00023 ) v 4
RoAZ 8 oohzt Az gxe FYEE gEA
2 & e Ago|ng, P Fo] Yol F A}
soxjel F2% AEA EAE AU Qe AW
0]‘:}-2)'

FrlgA $Ade Jgg: ¥4 vAHZ=
A A5 SFE(NSAIDs), FAYAZ22H, &7
olE]A 92 (DMARDs), AEEAA], dALYA4
5 T FAS0] AHEHT dou, ok Eg
9 FALo2 $EF, ARYY HAY 72 FEY,
W75 Ag, Ay 2L AAE F38E op)
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ERUN0| M2y FEAURE HFHO o)X= FE

SEAM AFsto oF Fd FPo) A% IF
< H2A R,

2. M=
%< microchipg o4& Az] wAZA=Z
Y §3E A AHE oL, e B
o BZEFE AYEs 999miel ¥5 0.1g&
A3t 0.1% $5€ 92 F T AdEFd
343t 0.025% (Img/dml) B5& WE] AHE3
%drt

3. 4y

1) deAzs A f= BHE (Collagen i -
nduced arthritis ; CIA) &'

Andrew H Kang (University of Tennessee,
Memphis, TN)2E2HY 7|F3¢e 54 AZE ¢
8 A28 224 (native Bovine type II col -
lagen; BnCI)& 10mM acetic acid®] 4 mg/ml<]
TEE 5 F 4TolA 1243 o] mHkEi
BnCII$} 4mg/ml¢] complete Freund adjuvant
(CFA) (Difco, Detroit, MA)E 1112 42 ¥ #
A7) (homogenizer) & ©]43te] 1000rpme] 4%
2 30¥T EFSHAC CIAY f2E S8 BnCll
9} CFA &% 50u¢ (CII 100gg + CFA 100
)& 26G FAMH=T 3way’l #3E FAPIE
olg3ted o mele] FuUFAl Ak 14 HF
¥ 23 ¥of BnClI9} CFA E¥HE 10mM acetic
acidl 1:112 34§ F 50u (BnCIl 50 pg+
CFA 50pg) & 'dutetel] 271 AF3o CIAE 2
AR (Figure 1).

2) HYT 47 9 3% AN

b 100118 1 2o2 8 gz 9 2
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mE %= F4E(ST36)° A28 (Fi -
gure 1).
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Figure 1. Scheme of experiment
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Arthritis incidence (%) = (number of mice with Gr 1l or
more / total number of mice) x 100

Mean arthritis index = sum of arthritic severity of each
leg of total mice / total number of mice

Number of arthritic limb (%) = (number of limbs with Gr
Il or more / total number of the limbs) x 100

4) #2 ¥AA proinflammatory cytokine
A

Z FE BHE(CIA)S AN Y
of M et Aoz #Ed 2
w7l cytokine®] Aol FilHE HAow ¢
Utk °o]E& TNF-q, IL-1B S0 o5 9
PAELY 12 Q3% bony changes?t &= A
AR gtk CIA AEFEY 838 Bas
o] ¥°FHE TNF-q IL-1pZ ELISA¥OZ
SAsAT ¥HE 2 F FAANAMA -70T @
Fao R@sigch

e

5) 23}

nde] 13e FXBEE dehydration A7
¥ seEg AFAA 28k 5 micronog uHAE
3] silicone2 & coating® &eoj=o] B4} &
Mg 7] A8 &8ol=g 3470 ¥ hemat -
oxyline® eosin EA& A UZ AYsisict A
¥ &£o|=E dehydration A1 ¥ mountingd}s
morphology g ##3}%ic},

6) ZAAz

FAEAE Mann—Whitney U-test® AM-34
on, BAAZE SPSS® 8.0 for windowsE A}
43tk fo49 |3 P gol 5% viwtog &
sitt.

m 4 =

1. 24EY UME (Arthritis Incidence)

dzTAME 73 A 8F Al BF 100%9)
g YEeH, BEFAFAME 7F A
63.15%} 85 A 31.57%2 HHEL ehio], 8
F A A4 (p<0.05) Y H2E B tHTable
1, Fig. 2).

Table 1. Arthritis incidence of CIA mice ( % )

After 1st BnCll injection
Group

5weeks 6 weeks 7 weeks B weeks
AC 62.50 87.50 100 100
BV 36.84 70.00 63.15 31.57~

BnCll : native Bovine type H Collagen

AC : group of normal saline agua acupuncture on
Zusanli(ST36)

BV : group of bee venom aqua acupuncture on
Zusanli(ST36)

*p<0.05 : statistical difference between normal saline
group and BV group
100 - L 2 L J
S o~
< g0
N / L S N
60+ / ~
8 901 o \
—— AC *
20 —— BV
R
0 T L 1 T
5 6 7 8

weeks after BnCll injection

Figure 2. Arthritis Incidence of CIA mice

2. 37 #EY X£(Mean Arthritis Index)
HzTAME 8F A 8.259 B #AHE R&E
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JehoH, 5y FME 8F A 3.399 ¥
# BEE AFE dehlo, 8F A 94
(p<0.05) U= ZAE B (Table 2, Fig. 3).

Table 2. Mean Arthritis Index of CIA mice

After 1st BnCll injection

Group 5 weeks 6 weeks 7 weeks 8 weeks
AC 4.00 5.38 8.50 8.25
BV 1.50 2.00 620 _ 3.39+

BnCli : native Bovine type Il Collagen
AC : group of normal saline agua acupuncture on
Zusanli(ST36)
BV : group of bee venom aqua acupuncture on
Zusanli(ST36)
*p<0.05 © statistical difference between normal saline
group and BV group

—— AC &

84 |—e— BV L 2
. /07°\.

2{ "

0 T T T
5 6 7 8

weeks after BnCl! injection

Figure 3. Mean Arthritis index of CIA mice

3. &FHo| 42 HA il £ (Number of
Arthritic Limb)

dxTelXe 75 Al 87.50%, 8F A 75.00%
€ Yehien, B5HITAME 73 A 40.
25%, 85 A 26.62%F YEhol, 7F AFH &
4 (p<0.05) A= FAE BYHTable 3, Fig.
4).
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Table 3. Number of Arthritic limb of CIA mice ( % )

After 1st BnCll injection
Group

5 weeks 6 weeks 7 weeks 8 weeks
AC 25.00 34.30 87.50 75.00
BV 12.50 37.50 40,25+ 26.62+
BnCll : native Bovine type Il Collagen

AC : group of normal saline aqua acupuncture on
Zusanli(ST36)
BV : group of bee venom agua acupuncture on
Zusanli(ST36)
*p<0.05 : statistical difference between normal saline
group and BV group

100 4
€ _1|—— ac *
%] v T
£
w 40 ———
g S T
20
.
0 T 1 ¥ T
5 8 7 8

weeks after BnClt injection
Figure 4. Number of Arthritic limb of CIA mice

4. Pro—inflammatory Cytokine : TNF—a

2T 99.5246.50 pg/milod, BEof
AToME 59.7944.49 pg/mlE YERS, F9A
(p<0.05) S+ #H4E B THTable 4, Fig. 5).

Table 4. The production of Pro~inflammatory
Cytokine (TNF—a) from serum of CIA mice

Pro~inflammatory Cytokine {pg/mi)

Group
TNF~-a
AC 99.52+6.50
BV 59.79+4 49+

Data are mean * standard deviation of average.
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AC : group of normal saline aqua acupuncture on
Zusanli{ST36)

BV : group of bee venom aqua acupuncture on
Zusanli(ST36)

*p<0.05 : statistical difference between normal saline
group and BV group
100 -
80 4
E 604
g

40

20

AC BV

Figure 5. The production of Pro—inflammatory Cytokine
(TNF—a) from serum of CIA mice

5. Pro—inflammatory Cytokine : IL—1p

gz oM E 26384541 pg/mifed, BEo
AFAME 32.27+4.49 pg/mlE YERS, §A
o] 11t} (Table 5, Fig. 6).

Table 5. The production of Pro—inflammatory
Cytokine (IL—1B) from serum of CIA mice

Pro—inflammatory Cytokine (pg/ml)

G
oup IL-18
AC 26.3825 41
BY 32.27+4.49

Data are mean t standard deviation of average.

AC : group of normal saline aqua acupuncture on
Zusanli{ST36)

BV . group of bee venom aqua acupuncture on
Zusanli{ST36)

100+
804
' 80
B
40
m. l I
]
AC BV

Figure 6. The production of Pro—inflammatory Cytokine
(IL-18) from serum of CIA mice

6.

BEg] $U FABRL AW AW F
LURAS JHA0IAL olg3t] 40089 gz
BAY 2%, 2T PAYALY 343} w49
FAZE Yool BN RSRIToINE
WYRFALY dag gzl By ke 3
E2 ANEE BRE 4 AAHFig D,

Arthritis Control(HEstain x400)
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Bee venom treatment(HEstain x400)

Figure 7. Effect of Bee Venom Herbal Acupuncture on
the histopathology of joints of CIA mice
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=3 9l
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AgPoz: AYZ0] Mycobacterium buty -
riciumg FEHUCE o]&3 BEY Bde] EZof
A AAE st g AFaT 9 YR A2A
FTEUHE ABAXY Huex] WEEHE c-fosd
LAYEE IYAG2ASEY S Fol 54
o] anE , A5 Carr-
ageening FEHPCE o|&dA BFo| FAF
A5 fF0] USE B Yg 5ol oy, o
T 84 g d¥2doln, v #AG AER
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Q1 A2y ZelA(type I collagen; CIDE o]&3
Agedol # dad A+, 8 FHel human
type, chicken type, rat type #23 ZalA& 3
Y FAREY 33%~50%° #EEE At
21938 ol# ClA(Collagen induced arthritis)
2do] T WHEQ Fulelx #EGY FQF
AYdg wolEoixn ok, wAgl PH A
CIA 4 N7t g2 Raga Q& RS F2
23 g4 A& (major histocompatibility co -
mplex class II : MHC ID)$} dgto] glom®
H-2q haplotype& 7F¥ DBA/1 miceol® 50%~
75%2) HAES Holn 4A EY, AK 28 Zi)
Aol A4S BAY®, =& Cllol dhs) wHgshe
TEET 4 BEEZ/} fviegs #3289 #xe 2
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¢ A¥RDE S F E4Y(STIHY
GFE A, BEPS Y33 W@

g, BT #EY AF, #EG] ¥ ¥

)8 ALFAJZ(TNF-a%} 1L-1P) )
A 2 ZAPAE s fod ARE Al
Busnzt gt

BALe] WME(Arthritis incidence (%) =
(number of mice with Gr I or more / total
number of mice) x 100)o} UAM, 13} AF %
5F AFEH FEFHA gl YYAHFE 53 2
A Fgt FAb d9, g2 FiME BAEo AL
7RI 73 Ast 8F A EF 100%E Uehd
Aoy, EEAHTAME BYEC] 6F ARAE
2ol 74 itz 73 AREE #A IHE 1
2|7l AFEt] 8F A fod HAE #2E B
et

Ha B89 A4 (Mean arthritis index = sum
of arthritic severity of each leg of total mice /
total number of mice)ol oA, BEFIFL 7
F AAe dzZH vhziA g As3He a7
oy 8F Ao Fo #AE vehch

wEge] A7 HF deld F(Number of
arthritic limb (%) = (number of limbs with Gr

a3
=

o o
o

e s o 2 bt

I or more / total number of the limbs) x
10009 oM e B5AATANN 73 AR FA
g 287] AFsed, 73 A9 8F A o
ol v fd #4E Jepiich
¥V A2y ekl d8 AFBE HE

DBA/1 micedlX9 HEHY ¥go)M 29 @
G 933 wistel vws] B, LYE] 3o
Me 55 A 7 ¥ 100%9 $HES E9n
ol A¥TF(BnCIl 5Sug, 10ug, 20ug, 4ug ATHE
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55.5%) € UERATE. £ AYME 5F A
36.84%9 LRES BAD T dAEo] F

100

I B 8F A APTFAN 31.57%F el
B #EYE Aol YAXE 5F A 5.13(H2D)
¥ 2944 YT HE AFE 350, 2.75,
287, 2632 & AYAMY 5F A 1508
EFRL 8F A 339RTE Witk #EP] A4
B el Fo oM 55 A 58.3% (W2 F) #
19.8% (470 AFT J7. 442 20.8%, 16.7%,
20.8%, 20.8%) 2 & AEAM 5F A 12.50%
Bube 3% 8F Al 26.62%H = Wokth

RAE A7paYE Aoz ot cytokineol
RAY Z33 g9 AFe) #A™Ho] Holylq, RA
z23 FHeM IL-18% TNF-¢ Z2 proin-
flammatory cytokines7} E3-3ln FAA9] o3
E IL-1, TNF-a8] X&¢] o g weop,
CD4+ THEE BER olFstx, TN fye
peptide® U4 3te] P cytokined FH|FoR
#, RAY FEAE F4dcs AL dwtzow
o7do] dA=n St} 18 % cytokined THE A
X5 AA7led, 83 didMEs} IL-1p9
TNF-a Z& @%9 ATEHY HAe A%
BBD agER ClY dE ATY WY wg
qA7E wEFY AWE Ao WHINY F
A& Holgp*?,

TNF-a&e A % Bolndurgel djrfzig
LPS(liposaccharide) ol &3] 843} @ dalaF4
XojA Fujgch ol HHUIAEY ZAHB
AZE B AXEWe] RANKL(HEHE 843
AZ) BAE BBl wg AF 9 39 o3l
¥t § TNF-ax dEZA dF4% cy-
tokine2.2 synovial HEoJA Yoz AAls|o
synovial MEY F4& = Aoq dA
3t} o proinflammatory cytokines® TNF-a
7t FYHAE dAsojAth= o  proin-
flammatory cytokines®] network?} TNF-ao] &
Bso] JAtke M2 E 7Hdol FYHgen ol2g



The Joumnal of Korean Acupuncture & Moxibustion Society Vol. 19. No. 2. Apr. 2002.

7Hd& TNF-a7} RA] dolM Age S8t @
the 2e ¢ 4 A A", & 48N et
W TNF-a¢] A3 274 99.5246.5 pg/ml
AT FEFAFAME 59.7914.49 pg/mlE et
o], 24 (p<0.05) Y& W3E BT

IL-18& LPS(liposaccharide)el] 2l&i 843}
g GUNFAENN FulHEe Ao AR
FAGA NN HEEy THAXY 84939 2ERE
242 gy B A vehd IL-1p A=
gA4e JepA £} IL-1p7F TNF-a8} 2
A Azz J Rel #ste] AHEWE, ATPE
monocytes® macrophages2%E IL-188] &
£ ZA3l=d, ATPE AHAE ¥4 sampleo]A
IL-1p= Z7HE%eY TNF-ae ZA2sTE B
27h 9004*, TNF-a s IL-1pt Uz RAY
Aego] glo] FQ3% cytokines® YA AL
TNF-a= @2 BF2 F8% cytokineo]Z IL-1
p= A=9tle FQ cytokineC & 1 A TNF
~ag} £YFojgt= R1*07} gint.

gozto] WMEE @A) A 2AHAIME
zee GAA RS FA WHHEFAHAEY
&o] BAHAoY FFATANME THEFAZ
o Zast gouo] el ke FEE NS
< BEY F AL

olAe ZAHE FHsid, W FulgA BEY
o dEe Agrdq A2y F = BEY
(ClA) A% T80 254 AT ¥ #HYHY
HAE, Y7 BEG A, BEGC AW 7 o
g9 & 33% 4% 27 gz vis K93t
A ZasAc = 2GPAARY FHAME §F
kS AHAF MY AFWHA cytokined
TNF-a& dizzo] Hlsl fF3tA dA-A N
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