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The Effects of Bee Venom Therapy on Melanoma of C57BL Mouse
Gi-Nam, Oh - Jae-Dong, Lee - Dong-seok, Park

Department of Oriental Medicine Graduate School, Kyung-Hee University

Objective : This study was designed to investigate the anti-cancer effects of bee venom on melanoma
in C57BL mice.

Materials and Methods : For the induction of melanoma, C57BL mice were treated by DMBA(7,
12-dimethylbenz[aanthracene). Each group of C57BL mouse was treated with DMBA 50ug, 75ug, 100ug
respectively once a week for 15 weeks. Tumor generation in each group of 10 mice was observed.
Cumulative curves were showed in the density and frequency of skin tumor generation. To know the
effects of pre-treatment of bee venom on tumor generation by DMBA treatment(frequency of tumor
generation), Each group of C57BL mouse was pretreated and treated with bee venom Suf, 2540, 504
respectively once a week for 3 weeks, whereafter each mouse was treated with DMBA 100ug once a
week for 15 weeks.

Results and Conclusion :

(1) There was chemotherapeutic effect, but not chemopreventive effect.

(2) Cpp32 activity was increased by 50 ;¢ bee venom treatment.

(3) Bee venom treatment inhibited expression of cell-cycle regulating, growth-promoting genes such as

c-Jun, c-Fos, and Cyclin D1, and increased tumor suppressors p53 and p21/Wafl,

(4) Bee venom treatment activated expression of a representative apoptosis-inducing gene Bax

Key words : bee venom, anti-cancer effect, apoptosis, melanoma
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1.4 &

gol whshs MBS AEEIEC] WML
goll wet Z4F [IEAolY Mo x2d
7187} @olAWA FEEE \/stn gled,
Fie] AR HRE A BA HY NS
2 @isol Hamel 8o,

Bl Ak EMES 3 BOES 4EY
oAM= BRIEE, A, &% SR BT 53 S
9?2 olol thgt HUEBRIR A HIH el
1 kY g ne FRAA AT A
AE At EE4ERE B8 A7 R
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HEBME D fERE nXs 98 st
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W) Mk E F, F, ARSI HRAKRE,
LA, BTN, WIERESHE Aeeo] o
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tgi,‘&“'ls'lmf’ﬁﬁ ‘;‘l ﬁﬁrﬁml4,l7,18.l9,20.21)°] %1_3
Ao BuHT Ik BHEEES WEFHE
et AT B%E AAY BERS Y 4F-E ol
g3t} Hgsd Ao AEX[FAAE A4 A
Be 3 QUch # SV s dTE A
Fo e wEEHES FEBNRES RIAL,
AERAGH] 72 4 7S BEEd] g
MHERS FlEBEMRSYS BAYESHA NNHE
pysgen, # 593 3 $0e wHmst
YRS MEsle] AFHYE B3R olst

& AFE HRE in vitroolA FHEHE B
in vivoollA 8] A& FESHA S8R WStk

olof ‘&= ¥FHEHC] C57BL moused E
mfEe] ojdt FFFavel EAPESAA VA
S in vivoold olr7] sl 7, 12—
dimethylbenz[alanthracene (DMBA)E 533}

o BEES T AT #el 47 BEEES A
P F FUS) AAAAAHE BN} ap-
optosis®} AHEMIBAM &EF mRNA 8ol
i3t ERHY Reverse Transcription Pol -
ymerase Chain Reaction(RT-PCR) %4 Al
Bt HES KRE U710 HE3= vpoloth

I.E &

A HE 3 B

1. %

FEfE 29 (Apis mellifera) & R EES o
gelqt HollA KRS ¥H (Bee Venom, F+U%F
AeHAAFA 3AL 87) & FA

2. 5

f8E 40gi9)9) C57BL% Kt mouse (thgt
KETZAE, 3=HE & ¥F 10~30 s
RS, ERERH(@ASTAALE, pellet) 9}
Eg EBE B¢ £53) fested A5EA
AHFEE tdA, 2FF¢ BRE RRQ4L
2°C) ol EEA T

B. Bi&

1. BERER Eil

%3 (Bee Venom, THEEEFAAF2 AL
#3) & 3A FRTE MBS 111008 BER
Efmst ATt

2. RES &3

C57BL mouse %] Qv "©E AAs L
acetone®| 7, 12-dimethylbenz[a)anthracene
(DMBA) (Sigma, St Louis, MO)E £&iAlA
1.0 mg/ml BEZ AZF F HFHHE 50,
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75 X 100pxge F 234 1550 L3R
(3cm x 2cm) micropipet tip2 FIA3IY &1

F BfNA REES FRAAG

3. Rejiyy ojgay

#EaEHo) DMBAY ol #FRE BEEY
B4S BEFSHE HE AERE Yotr7] A
o] AYTFL olFd HAE A e dEITH
BETU W 5 25 U 50 BHEEFEITO
2 ARz, BHEES DMBA &fi 3F3AR
B —Ed 88y 2% 247 F 1]
A4 £% 36 moused HIBEME AFFHU7
2 FEQY. BpEEnt BEES Eitel
£ TE mouset KERHEKIA B, iF
Bitolut o] | Foll Qo] HEE KEBE
£ Rojx g 10vlElE & EARY BR RE
Hgos FEEsUTh 50 BEEHHFS Sut P
25u0 WBEEER all FAF 4885R7HA iE
o) ETE moused Bl ©okoo oFAF
7omEREIRel 2617} FECEAT zElY ¥
7205 LAgkolE fRBE HECEte] RRRT RER
&2 Hol: mousetr BZEHA Fnow M
a7l 2 EHEQ) iEEBHE Hole 1061 &’
BHEOE BMSEESNGC BHEH RAE
u outa s Ege] B4R BEWEES
F#stel wA3ich

4. Bl 43N EY

wgssEo]l DMBAY o3 Fie BaE
BRES AFsHs R AeXE gotr] A3
o] DMBA 100ug& E=¥3to EFHEC] BiEs
7) thtEshe 6FA R 2F o] (DMBA &7
4F F) BERERS 5, 25 Y 50umE —ED
BZI(ReY 2F 247 F 14 1133t
DMBA &4 3UAd°) moused] HiszMel 23

FUA712 FUsIATH BwERE BEE PP
AETE B BAHES REWES RES
o B

5. Reefl Xzay

wEsEo) DMBAY o8 FRE REES
FEWA )= ARt AEAE gokrr] Ak 10
F32¥ DMBA 100uge =¥39 848 20719
BEIEES HEOT BEEPKS 5, 25 D 50
WE F 138 237 EEAS] BHEA (EE
£f 9F 0.5cm EEMELED) o FAFUE F4
3 % Tz AL A% BEY W
REE A#ASI

6. ApoptosisS A

1) Caspase—3 activitys] 4r#7

BERERKS KRR A% BEAE MU B
FEEH ] apoptosisFRRE A8 A A&
H78t7) $15te] apotosis signald HiEshs M
il EeERekS shUQ) Cpp32 EMEE WIES)
Aot BERS BEERS HAHA $ HEH
o] FoF 54ist 50u HEPEHAC B SHIE
Y& o2 33t} Caspase—3 2 activity® ¢ -
aspase—39% tetrapeptide p-nitroanilide (p
NA) substrate?] Ac—DEVD-pNAE FIfisto
ELISAZ #Esloltt. Caspase—39 tetra-
peptide inhibitorg! Ac—DEVD-CHO$} Ac-
DEVD-pNA+ Calbiochem(La jolla, CA,
USA) 0.2 HE] @A EES 20409 cell
lysatesE 100xM2 Ac-DEVD-pNAE &
3t 180149 reaction buffer(100mM HEPES,
pH 7.5 20% glycerol, 5mM DTT, and
0.5mM EDTA)$} Z#d H 96-well mi-
crotiter plates(Nune Vanguard, Neptune, NJ,
USA)E FiIFsl] 37TellA #&S # mi-



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

B—

crotiter plate reader(Molecular Devices Inc.
Sunnyvale, CA, USA)& (A3t RXE 405
mE & 1097} monitoring3hith.

2) Apoptosis Bt RET RS

(1) Total cellular RNA2] #ati

Total cellular RNAY [EB#EBOZ5E
single—step methodell & st 0.1M
¥ 2 2—mercaptoethanol & &gt GSS so -
lution(250g2} guanidine isothiocyanate, 17.6
w2 0.75M sodium citrate, 26.4mt2] 10%
sarkosyl 128]1 293mS 3Kk AHEKISE
solution D& wHEITE B¢ ki) 500
@0 solution D& 2Me] 50u8 sodium acetate
(pH 4.008 #FHme ¥ vortexingd3th. 50044
water—saturated phenol chloroform
isoamyl alcohol (25 : 24 : 1)& ®&3H9 20
B2 vortexing® # 154 A&olM KESA
t}. 207 15000g°] &L ES F EEEK
100048 cold isopropanol& &Ad —70Cel
A 24BHIEQ HRET % RAIZTE RNAE
2047f 15000g°] &L @S % RNA pellets
& 100% ethanol® 70% ethanolZ ¥E#E3IS
t}. RNAE 3012 RNase—free wateroll ##%
AR e RNAS BEE BEE 260nm3t
280nmell4l  spectrophotometric measurement
(Schimadzu Scientific Instruments, Inc., Co -
ncord, CA, USA)Z WIEsALH, optical
density (260/280) ¢] & 1.0& 40ug/mt RNA
Z Y3t BEE REIA

(2) cDNA2 &8
e 1pge RNAE MoMuLV(Gibco) 3%
random hexamer primersE {Ff3IY 2044

cDNAZ HERsAch 14 jbiie® RNAE 2

e 1149
random hexamer(10 pM), 1402} MoMuLV
-RT (10 U/w0), 1129} dNTP(10 pM), 28|32
0.54¢°] RNase inhibitor8} EA&3IT. ©] EBE
W 23ColA 1540, 42Tl 1K 28]l
95CellM 54 K#ESISTE &% RNAZFE
Aol 2709 e cDNAY 114 £+ 1188
sterile H,02 M3te] PCR KM FIME3A
t}.

reverse transcriptase buffer,

(3) RT-PCR 1T

BET REE iRt EBM AWE A%
cycle numbers(21, 24, 27, 30, 33, 36, 39,
and 42 cycles)& BAZIEA EEHOE
#£¥ cDNAs (1:0, 1:2, 1:4. and 1:8)°] H%
PCRE MeiT3lith. &%&2 cycled 95CE 14
#19) denaturation, 58—-62CZ 458fH an-
nealing, 281 72ColA 149 polyme -
rization. 2 B3 5018 PCR KIEAA
12.5-25ng2 cDNA¥ 26-34 cycleg WfT3}
+ %<9t housekeeping standard GAPDHE &
&% BE BETES BiEo] U Eme
o] A=) Apoptosis HA EE T BRES
e s ¥ ®EOlA AMEE primersd
Table I A2l® =gk Zom FAAA PCR
Z28& ol © @ @ 71sdsid RT
-PCR EAWS 1KHEY 110 voltsE 2%
agarose gels(FMC, Rockland, ME) & Fifi&to3
H#3Act. Agarose gelst= 304 ethidium
bromide (0.5 ug/mé of 1 X TBE)Z Hvtudt #%
154 1X TBEZ Msiict, PCR E4AMS
SRS FIASY ATed % REREIIC
REFGS R MRAANLE ZAilKel 24
T M E#gAIZAY. Unspliced RNA
genomic DNAS] PCR #E4%# spliced mRNA

L.
T+

81
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o] PCR E4MS] &S 918to] 3'% 5' primer
£ 3ok 19 intronol] 3 SEEEY K%
& exonsol ¥AXNTE RESIACE K& &
&+ 8gEel oigt RT-PCRS #EH#S bi-
otinylated internal oligonucleotidesE /3t
Southern probing analysis® 23t}

D 7 cDNAE HEOE Uast Po| ke
Res3I,

10X amplification buffer 10.0 ut
Mixture of dNTP(10pM) 2.0 ut
Primert (10pM) 1.0
Primer2 (10pM) 1.0
Template cDNA 1.0
rTaq polymerase 0.4
H20 84.6 uf

@ 929 ##Hog 36-40 cycles® PCRK
S RT3l

~ First cycle

Denaturation 5 min at 94C
Annealing 1 min at 59T
Polymerization 1 min at 72T

- Subsequent cycle (34 cycles)

Denaturation 1 min at 94C
Annealing 1 min at 59
Polymerization 1 min at 72T
- Last cycle

Denaturation 1 min at 94C
Annealing 1 min at 59T
Polymerization 10 min at 72

@ PCR products¥ 2% agarose gelolA]
100V, 10%37 #719%% ¥ densitometer&
Fifstel 7} band?] 8718 4731921 GA -
PDHell tj3t target ;B@ETS Az e |
Aol AFaE Rirsisich

(4) RT-PCR E4#2 Densitometric An -
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alysis B Rl ot EE{E ethidium
bromide—stained gels& laser densitometry&
scanningdt] ¥1t}. Signal intensity?] BES
IBM Hi#: HFEl)M Molecular Analyst pro -
gram(version 2.0)% FIA3le] laser densito -
meter (Bio—Rad) 2 ®i78}3ltk. RT-PCR 4
¥ REZGRS] RBYHEGHE FHENSZ sca-
nning3dty, HF 39 intensitys WEE ¥ hou-
sekeeping gene(GAPDH) 9} intensityoll t}dh
£%42) BMET B intensityd XS HEEO
2N EET BEE ERSATD. &K F
¥ cDNAE &) 269 #88 RT -PCRE&
K& RiTsich

7. & RT-PCROI oI8t #iit B} MG ks
F ZWMA

BEREEKo MEBRE BET #E 0
AEe PEE H1E7] f8te] quantitative RT-
PCRE MfTatsich HME 2 50 w0 BHEH
% 26i2 %€ RNAE st o]25E cDNA
£ ARE & Btz s EE T HRY
Q) primer& FIA3t] PCRS Kif7slich. PCR
products¥ H7|¥FE Foh] Sty HET
B laser densitometer® FIfStY EE
3ich WA BREEKC] MIEEMEIREY
BET GRS HNS BESh] st M
SHAGS (BES FETORA [EEMmRY 18
S (UEde Aoq & 42lR c-Fos, c—Jun,
c—~Myc, Cyclin D1 &FT< ME/HE M58
o2A fEES REE M%Ishs p53, p21/Wafl
BETO B BEEEKS KHET WL}
v AE oY MK AR B EET
mRNA #fgo)] H& EBM RT-PCR H/#H2
apoptosis Bt &M T mRNA Rl g &
B RT-PCR ##ia 22 HEoR MiTsld
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oo #FME oligonucleotide primers$} seq -
uences primersi= Table I # Zc}

8. #EtaRIP

HEBMER 4 T9 #ite SPSSE ol 439
AR A& BAMIE §t 7H & Aol
o] B3R aolo] digt e AR F B
g Asaze] dist 212 Bonferroni test®
A 3o, Cpp32 AEA digt 2
& Student's T test® EAAM st

Tabie 1. Oligonucleotide Primers for Quantitative RT—
PCR Analysis
Genes Pim Sequences (5' to 3) Orientation

Internal
Control
GAPDH F GAACGAGAGTCCGAGATTCG Sense

R TTAGCACAGCATGACGATAT Antisense
Apoptosis
Bei-2 F AGGACTTATCGAGCTTAAAT Sense

R GTGGCCTAGCACTCAGTTAG Antisense
Boi-Xt F GGACTCTGGAATCACATGAA Sense

R GGACTGCATGCTACTCGCAT Antisense
Bax F AGAGCGCTTTACGCTCTGAC Sense

R TTTACGACTTAAGCAACTCG Antisense
Cell Cycle
c-dun F GGGCTACCACTCGTTTCATT Sense

R GCTAACTTTAACCTGHACTG Antisense
c-Fos F GACCCTATATGATTGTAAAG Sense

R TTACTGACTCTGCTTTGATC Antisense
c-Myc F AGTTTCCACGAGTCATGAGA Sense

R CCATTTGCTACATTCCCATC Antisense
CyclinD1 F GTTCACCGCTGCTACCTTGA Sense

R TTAGCTCTCGATTGGATCTC Antisense
p53 F ACACATCGGCACCCTCGATC Sense

R CACATCGGGATCGAGGACCT Antisense
p2t/Waft  F CCACGCTCGTATGCCAATCG Sense

R GGTATCTATCTTACAGACGT Antisense

m 4 A

1. DMBAO| i3t Résfgel %4+
DMBA &7tk F4e] EA4A7I% wE 2 2

5+ DMBA 100pugolld 6356 74 waq
A Jehd &2 o3 Rafm wydale) @
Z= 2tk (Table 1),

Table 1. Melanoma of C57BL Mouse induced by DMBA

Volume of DMBA applied

Qug 50ug 75ug 100 ug
No. of DMBA 10 10 10
applied mice
Initial
tumorigenesis - 9 7 6
time{week)
Frequency of 0 4/10 8/10 10/10
tumorigenesis (40%) (80%) (100%)
Density of
tumorigenesis(a 0 5/4(1.25) 11/8(1.38) 15/10(1.50)
verage)

2. HHEGE MMt RESE LYol 0|XE=
k-l

B BARES BETES HAT SR B
BREKS] AEET DMBAC] K3t B &
te BPstE AR Av Aoz BRSAD
(Fig. 1, Fig. 2).

@

~ © B
AR

% of Mice with Tumors
o
%

LI S IO A Y D D S B |
6'7'8'9'10'11°12'13'14"15
Weeks
Fig. 1. Effect of Bee Venom pretreatment on the

melanoma frequency by DMBA
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Fig. 2. Effect of Bee Venom pretreatment on the
melanoma density generation by DMBA

3. BEEENO| REE JTYMN DIxlE 22t

BB SeBEe) RATHE HAY KR B
FRFCl DMBAC] A% REE] skS Msst
T BRF Ade AR BEIANLY I BRe

’0» ......

9-

8»—
2 71
56‘ 0 ul
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5
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(=]
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Fig. 3. Effect of Bee Venom pretreatment on the
melanoma growth by DMBA (frequency of melanoma)
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Sut ERBERC 25 W 50u¢ I B ¥
AsHA Bl A (Fig.3, Fig.4).

é '“'OU‘
~ == 5 ul
s
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2
= = 50 ul
8
o
K

”~

6'7! e.i 9 10T11 12713l 14T 15!
Weeks

Fig. 4. Effect of Bee Venom npretreatment on the
melanoma growth by DMBA (density of melanoma )

4. BBWEHC| RehE & ¥R

BEEHS AAA 42 2T KB BE
fEel 7o) 0.67+0.14cmZ ZAHHAYY, Sub
BEEET 72 RBaEd AL 043%
0.07cm, 25u0 BHEHT S 0.27+0.04cm, 50
wh BEEHTS 0.2420.06cmE &7l v]3}
o Ztzt 94 (P<0.01, P<0.0001 2P<0.0
001) SUA #A3HH(Table D).

Table Ill. Reduction of Tumor Size by Bee Venom
Treatment

Melanoma mass
(diameter; cm)

No treatment of bee venom 0.67+0.14
Bee venom 5 4 treatment 0.43%£0.07+
Bee venom 25 4t treatment 0.27£0.04x
Bee venom 50 ¢ treatment 0.24£0.06++

Values are meanststandard deviation. Multiple com -
parisons against no treatment group were made by ANOVA
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followed by bonferroni test(+p<0.01, »+p<0.0001).

5. Apoptosis &4

1) Cpp32 activity ¥4

MERHES AR S WA 5619 50
Ve IEE SHIE HEK2E Cpp32 ac-
tivity & 3% 23, 50 BHEEI] Cpp32
B4(0.77£0.06, 0.77+0.04)2 #BES Cpp
32 ¥4(0.45x0.07, 0.46%0.06)° 3l #
98t A< (p<0.001) 31tk (Table IV).

Table V.
Treatment

Increased Cpp32 Activity by Bee Venom

Cpp32 Activity

Experiment 1 Experiment 2
No treatment of Bee 0.45+0.07 0.46+0.06
Venom
Bee Venom 50 ul 4 7740 06 0.770.04+
treatment

Values are meanststandard deviation. Statistical
analysis was done by student t—test between no treatment
group and bee venom 504¢ treatment group(+*p<0.0001).

2) Apoptosis B BET FESN

e H%EHol apoptosisE  MIFEISH= Bel-2%
Bel-XL BT #@ols #l BEA o
%24 apoptosisE {BifEdsH= A&EAIQ) BEF
Bax9] HRacles oIl wlstd s#Emsdct
(Table V, Fig. 5).

Table V. Quantitative RT—PCR Analysis of the Exp -
ression of Apoptosis Regulating Genes

TTEIT
w
FREEE
. BelZ
;,&Hz
W
T - Tomr
{-): untreated
(+): treated

Fig. 5. Quantitative RT—PCR analysis of apoptosis—
related genes

6. HMBRERA BB ROT DA

MRS NBHE REYOEN BEEMES] #BR
& (Bl Aoz o2W c—Fos,
c—Myc, Cyclin D1 &1 #lEsNE MmHE
S 2A BES RES MEIshe pb3, p21/Wafl
BETS] BRRo] BEEHE T oEA M=
AL gohd HR HEBR| Hsle] BRgHEitl
Ae MBESHES REte Aoz geA -
Jun, c-Fos, Cyclin D1, BT BEHL
BB BEFE ¥eid p533 pb3 #EES i
NEZA MRSR WHEES 1R p21/Wafl
BETS B Bt BRI (Table VI,
Fig. 6).

c—Jun,

Table Vi. Quantitative RT—PCR Analysis of the Exp -
ression of Cell—cycle Regulating Genes

Control Bee venom treatment

Genes Control Bee venom treatment Genes  Melanoma Melanom Melanoma Melanoma
Melanoma Melanom Melanoma Melanoma 1 a2 16 17
1 a2 16 17 c—Jdun 1.04 1.09 0.76 0.68
c—-Fos 1.32 1.27 0.88 0.90
Bel-2 1.15 1.18 1.09 1.16 o—Myc 0.93 105 0.95 0.98
Bel-XL 1.07 1.12 .1 1.20 CyclinD1 11 1.25 0.58 0.63
p53 0.89 0.77 1.56 1.43
Bax 106 118 185 1.98 p21/Wafl 0.62 058 1.2 1.19
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Fig. 6 Quantitative RT-PCR analysis of cell cycle—
related genes

V. 2%

248 BHAES b gl LA Bl 2}
A8t [EO] 24~4.4%8 BMMEE BBE B
ol Qlom?? &3] iy BmfEc] o Fr-
WRES WRoe T ol iate] WE gER #
metm AP, BeEe BKEKENOE B
WEF, RERAT BEE 6% BOE K5
By BOER SEIGHY. on BeEe
dhdE RS NS HEME T= ZuHE
7} BHE BEoR BAmis el o
W, Folel, &WE, A7, &6 2 jEolY B
W, Ak ALFY, GBS, AOH, AMAE SO ol
NE B,

REFRES K5 %548 BEEHY B
W (LEBWET B o) A= Hoz oy
A AT, ol@ RES 2FO)BES WY
2 kol Figshs HE Mol Bmstn

T 4IRS QRS SO BERMY KFHe
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o] T REZ AUe BB Polzion
HEo] Exfbol] WE REHEROT B (L8
WHE BElE s HE7E Fobrl deM kRd=
RAo2 WEST Y. = TR BHm
FEE Wol W= 79, 23 AXE BY, g4
& A2 79 Tl FHEHE A MRS fab
BT el ek 42sojan o,

oM BeufEc] EHMEE BT KHEoR M
AHS HEE, BT MEMRE P RERIE,
KIFEE BRGNS BEECR puEso] B
MiEo) #%E 2 %8 & & A, Clark™
v REfE] RIEEE 59 Koz H%¥st
of B #Ee FURSRICY Rifols LME
& REBNEYEY mm BME BIESHY sta-
gel (@& R, stage I (AAEZAE) 9 s-
tagell GEfAEHK) 2 A= Breslowd %"
o] gol FIAE T Ut}

BT Fid #RE3ln Fie Fasly 3
A, E23) YksHE Aol JbY BES BIR
ol wel 1~3cmBEZ YIRsteE Aol &iEY
wEoltt. FiEmIE Y (LEHS DTIC
(decarbazine) 7} 7}¢ o] {FHEY &EhHo)
A Zditt, 9EF 5L AT SRS o3
HEBRHEE BCGE Zajdmsd mEssiAY &
YLE killerfifael IL-28 HEASE $io)
BORREE & #Rc 2 Foly %ol
Hre sl Fike 8BRS Y3 Fifs:E &
EO}C}LZ“’ZS‘%'QQ}_

HIFRPOA el 43 EEolt sl
qe RS T2 OMIEE, BE, K% ER BT
o2 FANPDLYY, Biol: Himms] o
slo] Mg Fmsta Qo2

f2o] WIRS wmEpmEe fh B F 5 WK
BiERRT R Lol A Ko) Bkt M
£ EEte] BAET Bikd @, AR &R
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BN 7)1 KIEST TR, (U5, (UK, Hems,
BEREAS A7) B30 g Uyl gidls %
ERE, dlids BMRE KdE KT BF
2wt sigh

Biof WS Fodol e AP sa Ag

2V gl g BIfEM, ERMEY O &
PEfEACl RIERECZ REEET oo @y
FEES (HA RER D aE%E Do) AmE
i 9\1‘:}3,4.22).

ABO) RMHAEC) BiES oS 1 Y Fakgo)
BRUZSH @BESIOE GREn RS EBEs
G 9 EEREEN Beln Q= e B4t
I el oA ®EIE LU apoptosisd] #E|
I BEEHS 23 Ut eEERsEcss —
g EREpsEAE o] fLEolA e
ERMRY BEREFRE £ Ho FEE
7t 7HR R AEsES AT EEENS
2 RESA "ot webd a2 gl g
SR thE BRI BB ol T 9ow
2349 wat gtV peaswel OIS HEE S
gy 9 mEERe T mRHes)
FHEMCZ WifTEl L Ach

BEo MkE W ¥, F, HEY, BEARR
LR, MRACTE, YRIERERESHS ko] on®
MRS (FA 'S gEo) Bm
peah Y, pme', e mms’”, mx
gt mas® | sunEeE, e
ﬁiﬁ”'le), mﬂign,w,ls,w,zo.z])%g‘ Jﬁﬁ{'ﬁﬁ %
of g w7t W=t

#&o) HisgEol thate] Allen DH %%
BFNS 5 apamin® FYAHRE @Edgon
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