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(FE] B WEIREREAREA IS £ (BPH) X & Hedgehog i@ B A X B F 8% m, AiE LA
P RBREFRHFFESRXRKE T BPH R, B4 30 R ¥R 76 BPH X ALY A A A 4 (BPH 240) #= 38 € e
2, KRR 15 RKKRAEF B (Normal 40), FRE KA K R EZ 43R &8, Normal 414 BPH 28 8 =
ERFANBARER, LR/ R, E87d, 2HLEREARKAFEFEARANAANRALR, F - L3ITER
el E, B8R 5 Normal 244 ,BPH A AR & M40 Ki-67 & & R A K F I B4 5 (P<0.05);G,/G,
Imp LB 2R Y. S w238 %, mAb A = £ R F B (P <0.05), Shh, Ptcl, Glil, TGF-8, b-
FGF.Bcl-2 mRNA B &G & ik KPP 25 ,Bax mRNA B &G KX KFHA R FHOGY P<0.05 ., 5 BPH
A RE A Ki67 B G AR KFHREFTHEP<0.05;:G,/G, #mierbs il 238 % ,S B 4m e vk 98 208,
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B3 75 542 3 9T ) IR e B A = A B 2 4 BPH #3t &,
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Effect of cyclopamine on Hedgehog pathway related factors
in rats with benign prostatic hyperplasia’
ZHU Wenziong' ,YUAN Yifeng'® ,ZHANG Xi*,LIU Tao',LI Bo',CHEN Qihua'
(1. Department of Andrology ,sthe First Affiliated Hospital of Hunan University of Chinese
Medicine Changsha s Hunan 410007 ,China ;2. The Second People’s Hospital of
Hunan Province ,Changsha s Hunan 410007 ,China)

[ Abstract] Objective To observe the effect of cyclopamine on Hedgehog signaling pathway related fac-
tors in rats with benign prostatic hyperplasia. Methods Firstly, castrated rats were induced by testosterone
propionate to establish BPH model,and then 30 successful BPH rats were randomly divided into the model
group (the BPH group) and the cyclopamine group (the cyclopamine group),and 15 rats without modeling
were served as normal control group (the normal group). Rats in the cyclopamine group were intraperitoneally
injected with cyclopamine, and rats in the normal group and the BPH group were intraperitoneally injected
with the same dose of normal saline,once a day,for seven consecutive days. After the end of administration,
the rats were killed to obtain the prostate tissue of each group,and the indexes were determined. Results
Compared with the normal group,the expression level of Ki-67 protein in the BPH group and the cyclopamine
group increased significantly (P <C0. 05), the proportion of cells in G,/G, phase decreased significantly, the
proportion of cells in S phase increased significantly,and the apoptosis rate decreased significantly (P <Z0. 05) ;
the expression levels of mRNA and protein of Hedgehog signaling pathway factors such as Shh, Ptcl, Glil,
TGF-8,b-FGF,Bcl-2 mRNA were significantly increased, while the expression levels of mRNA and protein of
Bax were significantly decreased (all P<Z0. 05). Compared with the BPH group,the expression level of Ki-67
protein in the cyclopamine group decreased significantly (P <C0. 05);the proportion of cells in G,/G, phase
was significantly increased, the proportion of cells in S phase was significantly decreased, and the apoptosis

rate was significantly increased (P <C0. 05). The expression levels of mRNA and protein such as Shh,Ptcl,Glil,
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TGF-B8,b-FGF,Bcl-2 were significantly decreased, while the expression levels of mRNA and protein of Bax

were significantly increased (all P<C0. 05). Conclusion Cyclopamine can effectively inhibit the progression of

BPH by blocking Hedgehog signaling pathway.reducing the proliferation of prostatic cells,and promoting the

apoptosis of prostatic cells.
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AN
1 MBEAE
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Fe vl S ik L g s WA R s | AR 72 AT IE 5 SCXK
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FORABRA A, 4 M R e 1 i i 58 A ) B 4
ARRAF . ECL B &G A 3 E Biomiga /A,
Annexin-V-FITC 40 g i 746 01050 & % A 2 [ Bio-
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2wl BCA B &M A Lk 2 AR A R Al .
Ki67 B od TR A B o O A YR A R A .

cyclopamine; benign prostatic hyperplasia;hedgehog signaling; prostatic cells;apoptosis

Z JiBe itk Shh,Glil,Ptel .b-FGF, TGF-B.Bax,Bel-
2.GAPDH, /NPT 1gG —H W H 5% [E Abcam 72y
Al O BRI A IR A G2 AR A R A A .
iz gl M Y CytoFLEX W H € E Beckman Coulter
YNEI
1.3 BPH X SR gy’

St 40 mg/kg I8 S TE ST 2 %0 1 H A )
J7 AT IR, X K B R AT 8, E TR R
ZePH R BR UM 22 0L, R RRIKE 7 d, T8 8 K
T L 25 B FLIR A AR 35 B A A R R R L K e )
4 mg/kg BT SN R 52 TR CF TS TR 52 TR % 1 R 0 T
WO L HRFSE 30 d. AR DAY PE A A o - 2 ] 3BT 871
BRALZL, S48 T AT UL A 5 B B e e T 4 A e iR
B2 AN, R 1 R A0 B R ) 5 4 20 B TR [ AR B
b
1.4 54 4B 5ARAKR

PRI R I 30 X BPH K BB BL 4 kA5 750 2
(BPH 4D MIFEL R4, R By 15 H K BRAE R IE®
XTHR 40 (Normal #1), ¥ B 4 K B % F & 50
mL/kg i B0 5 10 pmol/L BRE e, 1 R/ K, 3% &2
7 d;Normal 41F1 BPH 4 K B s 78 59 45 50 1 4 #
oK1/ RK,ES T d, BZESERIE, CO, 4B K
B ARG 4 K R 81 iR 41 20, 4 A4 K Rk AT LR
FEAR D E o FH 4347 RS- D i 3 i 1 2008 5, A
0 45 21 K BRI B0 R A B 3 B3R 8 R 48 0 (PD) L PI
=G BRI R A B 50 5 ¥ 480k A OGS 2R
72 L e b
1.5 #7)A% 20 Mo 42 B 32 5

B B A 30 B 2 29, i 51 B g i 4% G 43, D-
Hanks W IE U8 2 W5 BT, 25 R AR 0T O /) oK 1 4 241
20, F 2 Y0 B R A = R AR AT B AR 45 1 30 min, B0
Je 0,06 % 11 Y e J5 g = i T A 15 min, 3 38, BU)E
RO i SR R S R TR A M
BN, BT 5% CO,.37 CHEFRAE N B 37,
A8~T72 /BRI 1 UK. B IR WCh A M B IR W A
0% Ja A= I3 A AR FLEE S 1 2 100 A R 5 -5 4k
E AR Y. 0. 5 pe/L B0 B0 A KW
(ECGF).1X10" U/L ¥ % 2 MaE % £ WPt ., Wi 5]
PR FS shy 4l 2145 1k Jr ik Ak B, B RIS 3% i 4 R 1A) R
Y .
1.6 SZEMEBAFEAENEE K KT 5 M E R F g
7 BT Ki67 & & & ik fa ik

B B E bR AS A I AL 32 4 pm JEY FT
ALY R A 60 CHRAHHE 1 h, & 28 5,
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B 2B K T A A 3% H, O, H 10 min, 28145
KEEEY) R, B R 3 min, 3t 3 WK, mEBLRERE 90
s, UK RS I =R, ] PBS YY) AL 4K 3 min,
3, W5 AW A H(BSA),37 CHEHE
30 min, B YR8 HAE TR0 Ki67 B 5 PR
(1:200),4 CTFHRELKR. ZFEBHYI A PBS 3%k
YIR Bk 3 min, 38 3 . WM& ALY R L /D
BT E IgG —Hi (1 1 000) TAEW,37 CHEE 30
min, BCHYIA L PBS YU R, AR 3 min, 3t 3 K.,
WM R R R E A - S AW R, 37 °C i
H 30 min, BUHYIH . PBS vE%Y A, 8K 5 min, 3t
3. 3,3- EEBENM (DAB) EH B0, EE5 T &
il B2 R 1SR]SR K s e b ik . MR Y A
¥R a)E K R R b R OK iR 5
min, VWAREBAFAZRE 5 min 5.7 HKRKT
Wk, BUBYTR 22 %R o IRYE 4 s, ARK
R 20 min, PBS AU —HuAE A BIPEXT IE, © A9 BH
PEDI A R BH PR X B, g 68 40 o BH PR R ] 2 Bh &
S, LA LSBT e 200 LA PN 300 A 0 JOURE AR 2 €2 ) Wy
Sk BHAE LA A A J5T B 440 A% P9 TG4 o € JBUREAR 25 €60 ) Ui
R . S WA N ST A R K D) e A 5 A
A BT LT (200 ), B FRIEFEL 100 440 Fg . FH 4 41 At
A /N 10 %0 A B BHPE AR & FE7E 10 %6 ~<<50%
g BEE o BE P 40 R T 50 % S a B
1.7 X @ R o A7 2 8o B 0 A w8 = %

WS40, 0. 25 Yo J AR 11 i A VRH Ak R A
JEECHN 1X10°/mL, B 1 mL 407K 1 500 r/min &
> 10 min, ¢ FIH W WA 40 M, in PBS 2 mL, 55
L3 BRI 70 % 20 BT R T 2 40 L 4
CHi . 552 KPR E E 4 04 il ] PBS PE ¥ 2
T W B i B 100 . (AR /DT 1X10°/mL)
A 50 mg/L ) PI 3% (£ RNAase) 1 mL, # G0
B 30 min 5,100 HJE Jo M1 38 , 3 28 40 400 SR
KW AKAE 488 nm AL EFER AN A H . Annex-
in V-FITC/PT XUbp G €0 6 I 40 M 08 7, 240 e b 38 5
5o A IR kA E . BT 37 °CL5% CO, B
FEF PRI A8 h W AE 40, A PBS YE¥% 2 W5 B O
P M E BT 200 pl 256 2 b P, #% B Annexin-
V-FITC 4 i Tk L & i i L 4 12 2 2 60 Lk
F¥% Annexin-V-FITC,PI,. HEPES %% 77 ¥ Iid . An-
nexin-V-FITC/PI 4% . A 5 pL Annexin V-FITC
Ml 10 pL PLRRBRIRS), 6 % )W 15 min, I A
300 pL. HEPES, Ui =X 40 M A 72 Uk I K 488 nm 4k
i HEPES 4t i -1 0 . SCo & 3 K.,
1.8 %% k&% PCR(RT-qPCR) # @ Hedgehog
B B4 A8 & B T 6 kA KR

TRIzol ¥ #& MU 4% 21 K BRI 510 B 20 JfL 2 RNA, U
FE B RNA VR JE Mg . %2 8 TagMan MicroRNA
Assays Reverse Transcription Primer U8 45 #3847 )
B, WA R 20 pL, ¥ RNA #iH ., Primer Mix,
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ANTP Mix, DTT., RT Buffer, HiFi-MMLV #l J&
RNA 7K & T ok L fd e . e RN xR 42
C 30~50 min (JLEss ) 85 ‘C 5 s (J ik ik
W) . bR NGRS B cDNA i A 65 pL
DEPC 7K # . I 78 40 1R A9 . 4% B LLF 4 43 Bid il PCR
AR 2R .5 pl. SsoFast EvaGreen Supermix (2X),
0.5 pL IEMFI4) (10 pmol/1),0.5 L KA 54 (10
pmol/L),4. 0 ul. ¢cDNA, Shh,Ptcl.Glil, i £F 4 A
T (b-FGF) . ¥ fk A= K A F (TGF-8) | Bel-2, Bax #il
GAPDH (GAPDH fE N Z) PCR ¥ 3§ 5. 95 C
30 ;95 °C 55,58 °C 30 s,72 °C 30 s;30 MEH . &
WG RERABRA A G FHI R 1. 5%
BEL 3K,
x1 RT-qPCR 5| #1551

S i“zj BFAIG- 3) ’#ﬁ{z:/]\
Shh 1E [ ACCGAGGGCTGGGACGAAGA 20
S 0] ATTTGGCCGCCACCGAGTT 19
Ptcl 1E 1A TTTGGACTGCTTCTGGGAAGGG 22
S 1] TTTTTGTTGGGGGCTGTGGC 20
Glil 1E 7] GAAGGTGAAGGTCGGAGT 18
S 1] GTCCAGGCTGGCATCCGACA 20
b-FGF 1E 7] GAGGAGTTGTGTCTATCAAAG 21
J= I GTTCGTTTCAGTGCCACATACC 22
TGF-3 nAm CAAGAGGCTGTGTTGVTGTGAATC 23
S 1] GTTGGTTTGAGAAAATCCATCGG 23
Bax TE 7] GACCAGGGTGGCTGGGAAGG 20
2 [ GATGGTGAGCGAGGCGGTGA 20
Bel-2 1E CCGGCATCTGCACACCTGG 19
K CACAACTTTGTTTCATGGTCCATCC 25
GAPDH 1E 7] AACGGATTTGGTCGTATTGGG 21
S In] TCGCTCCTGGAAGATGGTGAT 21

1.9 & 9§ %95 ¥ i % (Western blot) # M Hedgehog
il FEAR % B8 0 Rk K

BUAAE T —80 CHRTHIIRAL L 80 mg (3 41) &
TH A ERS P A 1 mL RIPA 27 W [ 2 W 41
.50 mmol/L = 3 H AL & B H bE (Tris). 150
mmol/L &4 (NaCl).5 mmol/L Z — M Z, &
(EDTA).0. 1% T 0t BB iR 4 (SDS) 1% & HE 2R J
R W (NP-40) .5 pg/ml U7 H K (Aprotin-
in) .2 mmol/L 7 H LA k5 (PMSEF) ], & oK i - 0F
BERL A3 512 000 r/min 4 ‘CARIR B0 20 min, FBR I
2B RS WCR O BCA B & 0 & A HE & A
WL RS 5 A RS vh IR &, 100 °C A B S
min, PK¥E B0 5 G AR 28 45 DK E M A 30 pg &
HHEAT 10 %6+ Jog 3 B R 49-2R V9 s 1k Jie 5 Ji ( SDS-
PAGE) HLIK 73 25 , PR BE L 19 8 % 75 28 1l R 41 4
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W, 5% MR TR 4 °C B RS IR LT 4E £ Bk 7K.
AT B —3t £ s PR Shh.Glil, Ptcl .b-FGF,
TGF-B.Bax.Bcl-2, GAPDH(1 : 1 000,11 500.1 :
1500.1:200.1:2000,1:2000.1:500.1¢:2500)
4LCHE LR R HERT TBST YEBE 3 k. &K
5 min, Il ZHL B S BEHLAR 1gG (1 2 2000 B¢ F 1 h,
TBST ¥ 3 K, X 5 min. %0 ECL 7 i % i
¥ BN . I BER 43 M B BandScan 5. 0 Xt N
ety AL E 2% HEAT R BE AR R DU . 40 B 2R g AP
BR B UL A8 h 5 AR AN A 100 pL. RIPA 2
UK¥ 30 min,12 000 r/min 4 CAKIRESL> 20 min W
W RSB E R SRk PR L, LR
23K,
1.10 %itsam

K H SPSS21. 0 344 ok 47 2048 4 Ar » b i BEORER
i o +s BIERFER UL LA R ¢ K56, Z 41 Y
Bl 458 SR B PR 2R T 22 40 B s AR R O 4 BT R A
Pearson A& r#r . UL P<<0.05 W &R H ST

FOYNECSSY
= 3-8
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1 #aAagiksEa Kie7 & a £ &L
G RE N LML F4 R B 7R . 5 Normal 41 % . BPH
HAAOPEH Ki67 EHEAKRBKFHE BT, E27A
Giit s X (P <<0.05); 5 BPH 4 i, 3 g 4
Ki-67 A EXXKFHE TR, ZRA5%1%E X
(P<<0.05, WA 1,
2.2 AXwmpRenmpeARs Bl E L

Pl e ok 5 8 . 5 Normal 4 %, BPH 4H #1
WEEA G, /G, W40 E 5] BE 8 sk 2, S 19 40 it L 4]
HEME, ZRA5%1=E L (P<<0.05);5 BPH 4
s AL G, /G, 340 i L 91 B 34 £, S A A
JL L B S 9 b, 25 A Ge s L (P <0, 05),
Annexin V-FITC/PI X AR G 0 3k K 0 45 B iR . 5
Normal 4 %, BPH 4H A1 3R X e H 4 f T2 R 5 A
R TR, ZRA5%1#E L (P<<0.05) ;5 BPH 4
Rk 2 N i e O e T B = S S g e
B (P<<0.05), WK 2,

-

ab

Normal 22

BPHAL  ERERLE

ALKi67 A R REH AUL Y 0 (X 400) s B HuRf H UL 24 58 BEAM7 5 . P<<0. 05,15 Normal 4 IL%:;" . P<<0. 05,5 BPH 4 [L#:,

B 1

BRAKXR K67 EHRBARAUESH

Norma | 28 BPHZH INEREAE
10004 10004 80 mm Normal 2R
mBPHéﬂﬁé
8007 8001 = FRERRY
S60 a I ERRE
5 6007 5 6001 0
£ £ 1740
3 400] = 4001 2
1001 1001 §20
e 0 ’ N 0 U, 0 -
0 30 60 90 120 150 O 30 60 90 120 150 O 30 60 90 120 150 G,/G, S G,
A Channe s (FL2-H) Channels (FL2-H) Channe s (FL2-H) B
Norma | 22 BPHZH INERRE
10% 10% 10t
: 3 3 20
10°3 10°3 10°3 2151
: ] R
= 102-§ Y 102-§ Y 102—§ fﬁﬂw'
] 8 5
10" 103 103
1 o A BRI -
Y0/ M ..M SRS ()2 M-.....h (MY TN - A SSU——— NormalZd ~ BPHZ IFERRH
100 10" 102 10 10*  10° 10' 102 10° 10¢  10° 10' 102 10% 10°
FITC FITC FITC

A 0 0T PR 5 B 2 TR S0 20 PR 5 C 0 MO T R D A0 MR T AR T AT 50 . P<<0. 05, 5 Normal 41 45" . P<<0. 05,55 BPH 410,

2.3 &4 K& Shh,Ptcl.Glil,b-FGF,TGF-3,Bax.,

& 2

BHMBAARARBATHRNERSN

Bel-2 mRNA # % ik K-
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RT-qPCR #: &7/~ , 5 Normal 41 L%, BPH 41
FER B 40 Shh, Ptel, Glil, TGF-8, b-FGF, Bel-2
mRNA FIKKFEHE FF, Bax mRNA 235 7K B
WM, ZRAS ¥ E X (¥ P<0.05) ;5 BPH 4
Hed, R E 4 Shh, Ptel,Glil, TGF-B.b-FGF, Bel-2
mRNA k7K 70 & F %, Bax mRNA 3 35 7K F B
B EF . 2ZRAESEIEE X P<0.05 ., WHE 3.

1.57 m Normal48

BPHZE
L=y

mRNAZRIAIK F
2

4
o

0.0-

Shh  Ptc1 Gli1 b-TGF TGF-pB Bax Bcl-2
", P<C0. 05,5 Normal £ F % ;" P<<0. 05,5 BPH 4l L%,
] ZHEMA mRNA FRikKEHHT

2.4 %K & Shh,Ptcl.Glil,b-FGF, TGF-B, Bax,
Bel-2 & & # & & K

Western blot 453 2/~ , 5 Normal 41 [t %, BPH
YRR B e 24115 5 38 #% 7 Shh, Ptel \Glil . TGF-B,
b-FGF .Bel-2 #8 [ £ 5K & | F, Bax 8 £ ik
KFPHE TR, 2ZRA5ITFE XY P<0.05;:5
BPH 41 Lt %, ¥F & i 41 15 5 3@ #% B F Shh, Ptcl.
Glil \ TGF-B. b-FGF, Bel-2 # 1 ik /K F W & F %,
Bax H A RBKFHE FF. ZRA S8 (B
P<<0.05), WK 4,

2.5 mm Norma | 48 Shh o ——
2 o ™ BPHER a [ TSR
B IR ERRAE i Gli1 —
2 a

£ I DTG | e M e
%1.0_ . o TGF-B o —
I ab Lab Bax W . s

Kt b a a ab
0.57 fab 2 2. b Bol—2 o a——
g GAPDH

0.0
Shh Ptc1 Gli1 b-TGF TGF-B Bax Bcl-2 A
A B S P
\® ggé?/‘

A:Western blot 2> #7 &l ; B: Western blot [&;*: P<{0. 05,5 Nor-
mal 4 4" P<0. 05,5 BPH 4 L&,
4 SHEHMPEXEERIEKTE

3 & it

BPH J& i 91 it b Bz 5 18] 57 40 i 0 5ok B2 3 4 14 9
9 » LR A g HARBIL I G A IR Aff , Bl A N RS 0O
W A o A PR 55 48 0 T 3 K T R B A 3
KE B KU, BPH 1R AT G 5 & i1 T b s R ] 5T 41 il i
S8 5 R 240 L T A - A 8 B0 R IR BT SRS . Bl
P40 3G 5 5 Tk T RS ST S B iR BPH 4R it
BRI IR . AR R WY K B4 W HE 11 Hedge-
hog KGR A EBMES Y RAEBEMHE DN E B H RS
2OCH TN PR FEAE L B A0 BG5S Ak R 2H 2L
RS . IR Hedgehog 38 2% 1, £ 51 £ Fh 1
VRS e R IRIE W R I MR S . B HESh
RINAEIL T 3 A Hedgehog X% iYL 51 : Shh, Dhh FI
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Thh, H i Shh {5538 i 0 VE B )iz, XF N800 & &
JEE BEHR LM, Shh K HESE SRS |
(4 76 38 A B B A 4 rh B kY L AR A R
MRS A K, Hedgehog i % B 4 90E I J& IE 8 9
FRI 388 5 R

Hedgehog {5 73 fif f1 43 W B B% 2 11 (Hh) i 4
2F EE W EE A Z K, Bl Pte (patched) fl Smo
(smoothened) 5 A T Gli(Glioma) F1 T 7 40 2L
4 FRAY ARG, WAL 1 A I WA 5 T T 9K I N R
PATE R Y D . EEHESI Y K Shh, Dhh
A1 Thh 3 /> ] 8 5 R AT DA 4 5 2 0L B9 40 b 2 B Hh
Bie A, HA B 5 R HoA 36 M (T DL ok @ B e
THWEE &G ifia =AY, Hh RS 1k
S JBAR Y Smo 45 & LL#I ] Smo i R Pte 5 Hh
fiifk 25 &, Pte-Smo & & ¥ B, Smo ¥E A 4l il 19,
PteJ& 1 Fp 12 RIS (1. A 2 D04 25 & B 1
A0 N 25 A B, HA] 43 O Prel B Pte2 2 AN A,
WHERZAT LS Pte 2445 4 Smo. M #l Smo
FIIE T, Smo & B A 7 AN HKEE I X 5 55
SE A, IS Smo AT LUK AE B 1m R AL S
Hedgeho {5 53 #% 1 4% 0 &6 {7 B RETR 5 R B %
SRR T B Gl AR GlilLGli2 #1 GL3, B fE Gli i
ARG 2 T H b L E k., 7E A Hh
Bk 2 59150 T . Pte 5 Smo 454 3F404] Smo 1%
PRSI T Gl RIEN Gli2, Gli3 &b F I8 is i
GlIiR B AL Glil IS GLTA W4 Su-
fu B A BT T 2 20 B R Ak 5 2 30 HEAH I 1 AR
S PENTY . FE Hedgehog {5 5 i % 1, Hh it 44 .
Smo . Gli fE R #sh I+ & 3 I VEH L1 Pre /R
P R R AR R VR . ESOE R S R F GlL A
F It )5 Hh 7] DL % VEGF, c-myc, Wnt, TGF-8,
Bel-2 \Bel-x 28 ¥0 3 R i 23k 4EF5 IR IR 10 & & L A
SR N (1= G2 AN 1 I e A A A7 I
g,

M FT 4 W L 3 L RE % B4 (% BPH K R Ki67
B APER AR, Ki67 & M C AR 12 W iz Al E
HOHT G AR ALY RF AR LB P9 R s AR AR A0 R R
BE A M A TS P A A R T R
I ] $00 ) 348 B A DG, L B 2% 3k nT BB AR VT 4 AR 4
B 3gm, FREE AT LI K Ki67 B AH MR, 3B
L% iz B A% 10 1) 40 Pt 34 4 L 6 40 O BEL 3 E G, /G, WL 9%
A A2 2E A 270 B R 40 B A% R T, DT U 2 I R 4 A
BH., KR A, 5 Normal 20 K B L%, BPH %
# K B Shh, Ptcl, Glil, b-FGF, TGF-8 fl Bel-2 iy
mRNA K& [ & 5KV B8, M Bax i mRNA
KMEHFRIR KW T MR T8I M Hedgehog
ST R G U= A ORI W R e > e B N
e (936 97 1 Hedgehog 38 % 14 840 175 B 700 1 o &40 Jifa 344 i
AT L4 e T3 9R 19 4548 — 32, Shh.Ptel  Glil
J& Hedgehog i [f H1 Y 3 A~ G4 A% 51 , H & k% BPH
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