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Effects of Cyclopamine on Experimental Choroidal Neovascularization and Expression of
Glil, HIF-1a and VEGF
HE Hua, LI Gui-gang, WANG Zhi-tao, HE Xiao-yang( Depariment of Ophthalmology , Tongji Hospital Affiliated
with Tongji Medical College, Huazhong University of Science and Technology , Wuhan 430030, China)
ABSTRACT  Objective  To investigate the efficacy and mechanism of cyclopamine on experimental choroidal
neovascularization (CNV). Methods
75 wm,0.1 s) and rats were divided into blank control, PBS control and two cyclopamine treated groups (2.5 mg » mL’,

A Brown Norway rat model of CNV was induced by laser photocoagulation (140 mW,

4.0 mg - mL™). Except for the blank control, rats were intravitreally injected with 5 pL PBS, 2.5 mg - mL"and 4.0 mg + mL" of
cyclopamine every other day, respectively, since the first day till dayl3 of photocoagulation. On day 14, fluorescence fundus
angiography and indocyanine green eyeground angiography were carried out. The eye samples were moved out to make choroidal
flatmounts marked with FITC- dextran and histologic analysis. The Sonic hedgehog (Shh) Gli signal cascade reaction and mRNA
expression level of Glil, hypoxia inducible factor (HIF)-la and VEGF in HIF-1a-VEGF signal cascade reaction were further
analyzed by real-time PCR.  Results The laser-induced rat CNV was significantly inhibited by cyclopamine ( P<0.05), and
which dose-dependently decreased the mRNA expression of Glil, HIF-la and VEGF(P<0.05). Conclusion The activation of
Sonic hedgehog signaling pathway and HIF-1a-VEGF cascade are implicated in the development of experimental CNV. Cyclopamine
as Sonic hedgehog signaling inhibitor could become a novel effective therapeutic medicine for blocking CNV formation.
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Py e e iy BRI RIA T ROR R AE, K
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JE Mt F? FRAR B AE S Shh {5 5 i 2 4 S5 P 14 BEL BT
R X CNV BIE CEAMEIENT 7 H AT ix L5 m
TR IER D

AT H 1T Shh {5538 1 BHLK 7 ——FF
HEH (cyclopamine ) X ' 175 5 14 552 30 14 O Bl ik 285 5
AR A B RVE T O 2 — 25 ISR B A BT X Gl
HIF-1a \VEGF 33k B 52 0, TR I FE CNV B Jliid
2 Shh-Pech-Glil {5 % 38 i F1 HIF-1a-VEGF {55
BRI Z [R] Y OC 2R A EFHBILA
1 MRl5RZE
1.1 At AR HEPE BN KR T Jb 5t 4 A 48 52
SR A B A A AR 5T 200 ~ 250 g, FAHE B
T-2£[E Sigma 4], FITC-A7 iEWE A T 3£ [ Sigma 24
Al R PERE NI 254 FRA ) | 5|k 5 2%
(iLBHEE =H125T ) , Trizol (3 Invitrogen A H)) , [
1 ERF) £ (32 H Gibeo 4 F]) , Yk}t SYBR Green PCR
Master Mix ( HAX TOYOBO 23 #)) , f5 45 532 nm #OGAS
CEEDERR A R ), RS I 48 1 52 AN (18 ) g 1 2R
H)) L BOCHR A BB ( H A OLYPUS FV500 %Y
) EAMIEICEER] (HITACHI A &) ) |, 520 98 65 i
PCR 1 (Z£[E ABI7500 real-time PCR system) ,
1.2 7%
1.2.1 CNV s A N #E T 38 K BN KRR
PEHL 36 H BN K EL 72 HR X538 i ot #E oy U ar
CNV BB R 28 WOt S e i 155 S ATl 259096 97 19 2
JUIEH BN K EAE AR IS 1 5 Ml 210 B4 e
MITEE XTI, 28 1% L L Z 40 (45 mg - kg™ ) JE I
SSPIRRIE , 52 7 FENH - e RV 70 43 H e | 38 2o 24 B kT
FHR S = T4 A5 491 532 nm OGS AR BRI, ##
FERIMAS , AR A: 2 ~3 PD [ 2800 4576 R0 o i 1f,
EZIDEEE 10 A5, Bt D% 140 mw, JEBERE H 12
75 pm, CEERTE] 0.1 s, DIOGEEE A M= N B,
FEREL % Bruch I,
1.2.2 #hnd k4% HOLGEE SRS AT
7o MRS H I FD B S A L i ) 36 HL (72 HR ) BN KRR
BEAILAY A 4 41, 0 ) R 28 6 HEZH B Rk % o 5 T

[YFsBHHE] 2010-01-13 [fEEIBHI] 2010-02-20
[(E€mMB] "HFEXERBEEEHEHIH (XEHT:

30901640), # & &6 B # I X & W H (& £ 4 5.
20090142120068) , #1 1L H A AR E L& H (K& % 5.
2008CDB155)

[EFBEA] T (1975 - ), Lo, WAz m A, TR EIR,
T, 35 TR R bk 4 BT A= A8 A4 SR A 5% R0 AR R PR T
fE, HLI%:027-83663333 , E-mail ; helotus626@ sina. com

(PBS) Wi #H . A A ] 2. 5 mg - mL™' ZH 1 2R AT 0
4.0 mg - mL'4H B2 9 H, BRzs FIXT IR AN & 2 15
SRS MIEEE Y K I 20 8E 13 d, B 1 d 430
BB U S PBS 5 pL.2.5 mg - mL" PR
5 pL.4.0 mg - mL" BHEIHS WL, B FE AR I vE O 45 24
FESISCHER 9T, BAK Sy Se 710 s 28 ), s s K
VE FEEE A 2R 5 1 mm , FH P48 T8 75 10 Tt R AR 2
FT B B AR s P G M i 2, T el B P v R R 400 )
T R ZE RN SRR B 45405, 1 5 o8 B R R DL AR
NS aupia)

1.2.3 ROLFR K &% (FFA) fnv] % & 4 M
#H(ICGA) e & WOLLEE 14 d £ 4 KREITT
FFA FI ICGA ##, [F“1.2. 17 W57 V6 BRI | i, e
JiE S R 10% 2EE A 1 mL -« kg F18 mg + mL!
MG E% 2 mL - ke J5 , 57 BV 2o 7 ] i £ A FIR JFS 1ML
RS MEL, WEEATIA] R 30 min, WLELHTA] 5
SR E 2SR 2,5,15,30 min, S WLEEHT A]
PITERE FFA K645 1 min J547 ICGA ¥4,

1.2.4 RPE-Jk % E-JUE 4 £ CNV & AR B0l =
TERE 14 d, 28 FFA 1 ICGA KAy )5 , & 4HBHHLE 4 R
BN K FL(8 HHR) 47 CNV T A & | 4 4 Sk [ 10 ] 3
TT#AE o RIVRRIA R UG TR 43 15 2 18 79 N 350 5 B ik
IO Vg 245 FL, U 2505 B fok 328 o0 ity [ B A 3R
0.9% 4 AL 8 % W 10 mL, F 7 B a5 B
50 mg + mL" B FUR DGR -4 e T ( FITC-dextran,
AR A>T i 2x10°)2 mL, e t.Osmsh ik, 7B
TR ARBR B ARAE E 2 T 4% 2 R H AR H 10 min,
ZBRIR AT, B PR 2 2 SR e 2 | 7 )2
(RPE) -k BE-JURE 2 A AR bR A, ik 4 45780 AR DT FF
JE¥% RPE M) FACEAEES A I, FIHBOGILR &
FAH Ul AR A AT LA AT B CNV TE AR
L 480 nm BOGHUKAE S I 505 nm 2EG(E S,
%90 ¢ X 4 4 Laser Scaning Microscope Fluoview
Version 4. 3 , TR & 8 {4~ Image-Pro Plus 5.0,
1.2.5 ALYHF CNV FRERZWINE EHE
14 d, A ABEPLE 2 H BN K (4 HIR) 2o Rk
FUJe ST BV R AR BR BT 4% 22 58 P [ 5 b S IR
IR BB SR A WAL AT T R A Y
FARPELE 4 wm ), BEHCA CEEREH R ARG -2
(HE) Jeta 5 6B Ee , BRI 7 2 WSCHR[ 10 ] .
RIFENESEAT CNV I8 B SEEEBE 19 3% 22 U1 B v B ATL
6 KU A MEIF M, DL CNV KN R F R ER
R R P 5 5 A B R R 9 R NV A Hp e JEE
EIE H1 HMIAS-2000 4 H 3 B 27 % AR 50 i R 4E il
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SEARAE IR >k HPIAS-1000 725175 W7 28 7% (0,955 B A
ARG R S,

1.2. 6 Real-time PCR % #T Glil, HIF-1a, VEGF £y
mRNA %k AF  ERS 14 d, £ 4IREPLEH 3 H BN
KB 6 HHR, s FEIBRARATY , /N O H B foh 22 400 )
JEEZ AR R JE €8 3R 1 B2 )23 (RPE) -k 48 - &2 &
fRbrAS . FIH Trizol — 3L BEHUAS 241 5 RNA , I 55 4h
SR RNA WRBELIRE ] fr i, Ay 5 Agy
HAE1.8 ~2.0 Z 0], JEARTCE AT Y, RNA &H
P AR P B e W R S L TR ), 28 55 18s SR TS I 4 v,
HfE>2, W] RNA FEACRIEME . B2 g & RNA %%
e SRR & U 10454 5 RNA S s URH Bz 1Y
¢DNA,

Primer premier 5. 0 X {F3cit4 H L By T IiF
519 ¥ %, Glil L Ui 51 ¥ 5 -GTGGCAACAGG-
ACGGAACTT-3" , M5 ¥ ¥ 51}y 57 -CGACTGTG-
AGACCCTATACCC-3’; HIF-la b #5514 R 5°-
TCAAGT-CAGCAACGTGGAAG-3’ , HIF-la T 751 #)
45" -TATCGAGGCTGTGTCGACTG-3* ; VEGF i3]
Y ¥ % N 5 -AGAAAGCCCATGAAGTGGTGT-3 ’,
VEGF & it 51 ¥ /¥ %1 A 5 -ACTCCAGGGC-
TTCATCATTG-3" ; B-actin | {iF 51 4 )5 5 N 5 -
CCTCTATGCCAACACAGTGC-3" , B-actin Fi#5|%) %
%1 5’ -ATACTCCTGCTTGCTGATCC-3"

Real-time PCR JZ W iR G 20 pL R R 46 56—
#% ¢cDNA. 1pL, SYBR Green PCR Master Mix 10 pL,5|
Y1 pL, KEWZEK 8 wl, FERY 1 25195 C A8
60 5,60 CiRk 45 5,72 CHEMH 45 s, 340 MG, &
UK PCR 47 344 75 2 2R FH W82 A 55 A 1 B o %) B, R
ABI7500 SR PCR AXBEE M RQ study B 53
Mo eH s, DL B-actin PN Z BRARME, T8 22 fH,
1B BRSNS EE R BA X mRNA Rk &,

1.3 %its 7% NH SPSSI13. 0 kAT 8t
Bro SCEEE DA bR ifE 22 (w2s) m, CNV TR
L5 CNV o B (800 G vt o ok FH BR300 25 4
Hr(ANOVA) , 21 [H] 15 P L4 R I SNK-¢ R 36, w4
) H 9 3 B mRNA 335 7K - 19 e 8 48 3 F 4 ok
Mann-whiteney U test ( nonparametric), P<0.05 &/~
Z5A B EE,

2 #R

2.1 FFA #v ICGA MLAS BB A 9 3 A e
%29 2 min RN R B 52, 1E% BN KA
OB I A6 70 S S AR Pk % i A PR 72 2 - il
PRI e, TR BN, J6EES 14 d,FFA I

ICGA /R YEHEREH CNV BHMEFA k3l ke 1) 52 B
BRI, Halhsg 5 W98 R A SL s /U = ¢
JEIX, ICGA Fil FFA SR i) CNV BHE# 3E A — K,
{H ICGA HELAY CNV R ERHE FFA T (ULE 1)
KI5 14 d, 25 @ X MR 41, PBS W 4. ¥ T W
2.5 mg + mL'EH A 4.0 mg - mL' 4 CNV 2
FHPE 8 % BE B 4 915 72, 8%, 76. 1% , 66. 1% F
58.3% .

B 1 JEJS 14 d FFA & ICCA BN EBIAL CNV 1HR

A.FFA & 7 k54 CNV #3% %535 F ;B ICCGA o &
= CNV £ A% & %

Fig.1 The condition of CNV was shown in FFA and
ICGA on day 14 after laser photocoagulation

A. Fluorescein leakage surround the laser spot was shown in

FFA ;B. Hyperfluorescence at the same CNV lesion was observed in
ICGA

2.2 RPE-BRE& JE-JLRE4H 1 £ &40 CNV @ A2 89 )L 4R
OGS AR AU D DK 2% JEERT A= il /8 ke 5T
DCEEEE U TR BB 1 JDk 28 S 000 457 , A X T i 16T Ay Jok &4 e
MR EZOCM , SR BoR OGBS 14 d, 3
EEH 2.5 mg * mL" 4 IR 4.0 mg - mL"' 4 RPE-
ok JEE-JLRSEH o rh CINV P38 T RR A 28 1 0T R 2 1)
W (UL 2) | [R5 PBS AL FEZH ) CNV -2 i R
IR Wl /b 22 S 3 HA W 3 v, H A I ok
FELH AL /) CNV -5 AR b g, o2z SR f i 35
(P<0.05), PBS 4L CNV -2 1 L5 25 (4 0t iR 21
e g2 5 A4l CNV AL H A & 0L
#1,
2.3 B4LCNV P REEME 6B FIER BN K
SECAIL X S ATL ik 265 H 45 J2 AL 2 S5 A Y B, Bruch 52 %
HEEE 14 d,PBS W AEEE X OB EE T nf LA ) 5 45
IR, CNV 5 Bruch AR a] WL RS | AR Kt i 2r
YA f I A=, B0 b B A A M AT B K A, FRAE B
2.5 mg - mLEH A 4.0 mg - mL'H 0555 H
X REZE AT PBS VAL FRZR bb A, k4 R A= il 45 R 4
B AR A A DR, 25 S B W R B
WIPIFPAR EEZH CNV e JB B A 20 ) 22 S o 2 1k o
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X, PBS {4 CNV e JEEF 525 (0T IR g, 2%
SR E, Wk WHE 3,

50 um
B2 StiEE)E 14 d, RPE-RR S BE-TLIR 8 1 e SEBE b Y
CNV ¥ FITC-AMEAEEHRIE T B b Z PR S 2t
A Z G B. FRAZAA 2. 5mg - mLT R4
Fig.2 Representative image of CNV in flat mounts 14

days after laser injury. Neovascular plexus labled by FITC-
dextran showed hyperfluorescence network

A. Blank control group; B. 2. 5 mg - mL' Cyclopamine -
treated group. The bar in (A) is 50 um
2.4 &2 Glil HIF-la, VEGF #5 mRNA % & K-
Iz FOM IREAEAR N2 H LR 5 N2 B-actin [
FHXF B REPR AL, A5 25 O IRALREAS Py 4% [ Y 2k
AT mRNA 23K 1 B, PBS WAL FR4T AT
2.5 mg - mL' ¥R SRR 4.0 mg - mL! LR
A% H A FE ) mRNA XS ki, WLIE 4,
3 itig

Shh {5 538 % I8 5 IfiL 45 8 A= %38 43 Shh-Pich-
Smo-Glil I sz N ST, Sonic hedgehog 507 2 Jifd i
A PRISZR B Pich 1 Smo, 7EH/L Shh B, Pich I
Smo AHEAEHIRANE F (5514 % ; 24 Shh 77 (£, Shh
HEAEE Preh Al Smo S E W AA L, Preh F1 Smo i 2,

-
-

= -

LR Smo K545 5% I 40 L P, 0T 40 1EL P 1 5
5, B Gli FEPRIGE0E B0 14 Gli 3 T SRafiint T e
o Glil A4 /2 Shh {553 i H 935 P bR
eSS ELUESE, Shh {553 A I A A A
e AR S L8 A b R BRI,
5 L ST A LA AR /N B 11 A R £ R A
MR A TR $1] Shh {55 m eI 01

R1 REIE 14 d F4E RPE-BRERR-TUESEH & CNV H
RINFEARAY o CNV FREE

Tab.1 Areas of CNV and thickness of CNV 14 days

after laser photocoagulation

. CNV Y/ CNV B/
10° « (um®) pm
PHE B
2.5 mg - mL'4] 11.65+2.98 "' *2 26.51+3.07 *'*2
4.0 mg - mL™' 4 5.04x1.42 "'*2*3 14.7322.68 *'*2*3
PBS 41 20.23+3.57 39.82+3.77
2 spopiel 21.34+4.21 42.942.26
5w gt Barkiz ) ' P<0.05;5 PBS ArkEk, 2 P<0.05;

554 2.5 mg - mL' 4LER P P<0. 05

Compared with the blank control group, *' P<0. 05 ; compared
with PBS-treated group, “*P<0. 05 ; compared with 2. 5 mg - mL"
cyclopamine-treated group, ** P<0. 05

PAAE B — TR 5T 2 M T A 1 B A A1
THES Shh (5T Smo 456, P Smo =5 [H]
PG R KGR Smo HE TN Shh 15538 T 1Y
G L AR SR 173 T B A R A i A
RPN B B O OO I L85 A R P B g v e
IHEIINE A Shh {5538 B 5 14 BELIRT R0, J490E S A
B S A R A= i LR AE T, L Shih 5538 8% 7E 1E

B3 &4 CNV FREERNEERE(HEX400)

A. 5 BN K RALM B PR B4 45 My Ao 2, B. R 5 14 d, = & 3B 4Lk 524 AW 2 RPE & & Bruch A& 3L, CNV
P, TR A emiin €, & LR mib,C. L85 14 d, 2.5 mg - mL" SRAZOA R E 40 CNV REEH B T4
Fig.3 Morphology Changes of thickness of CNV( H&E stain, x400)

A. Representative images of normal retina-RPE-choroid; B. RPE and Bruch’s membrane were disrupted in subretinal space in blank

control group 14 days after laser photocoagulation, while CNV, RPE -like cells and fibroblasts were seen concomitantly; C. Compared with

blank control rats, the thickness of CNV was reduced significantly in 2.5 mg. mL-1 cyclopamine—treated rats
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PRHEAN B KA ARG SR A5 RS E AMIFTE 4 RAR T

FAXF2S FIZHmRNA A

Glil HIF-1 o

B4 FHHEAHAEBITIRIEMEKXR CNV HEF Gl HIF-
la . VEGFmRNA FiZ B8 00

VEGF

O] zesxma B resa
D FAZHEH2.5 mg mfléﬂ . IRACEA 4.0 mg * mL 28
Sz gsrmarbs " 'P<0. 05 ;5 PBS 411kt *2P<0.05 ;

534280 2.5 mg - mL' 2034 P P<0. 05
Fig. 4 Effects of cyclopamine on the mRNA expression of
Glil HIF-1a.and VEGF in CNV on day 14 after laser injury

I:l Blank control group; . PBS-treated group
|:| 2.5mg * mL_ICyclopamine—trealed group;

B 2.0 mg - L Cyclopamine—treated group

Compared with blank control group, *' P<0. 05 ; compared with
PBS-treated group, **> P < 0. 05; compared with 2. 5 mg - mL’
eyclopamine-treated group, **P<0. 05

ARSI ZE R R P B nT OGS T S B
Tk RESH A I A TR B, (E B R HLR v R e B, 3
T A R B CNV AR 55N ZRAR I8 A1 S PE ¥ B
AEPESE CNV 5 A8 ELAG A ARL I 200 Jf R 40 R B i, A
I AT A AR DG PE BB AR P 1Y) CNV R4 T S50 i
5%, W2 T IPAR U A AR 7 7 2 A &L
PE R I A AR SCIE R R W E AL
RO AR BN, SIA R YA EH HIF-1a-VEGF
MR S5 T S5 M K 4 R A 1A P
B It — A A Jk 4% 5 0t G B A Bl i il AR
AMRECRE Rk CNV MEZEREZ —, ALK
45 0340 3% B A S S 5 AL U I A A v ke G BRR A
() Shh {5538 B RIS 5 T 5250 Dk 4% R A= 1M 45 1Y
TE R, Hos L] 5 A% /B -9 HIF-1a-VEGF {55
WPEA S, FIRSHT A TEE Shh DT 5 i 455 38 A= Y 2R
FELBHAE I I8 S0 1 K 2 J B A6 i 457 2L 2 Glil Rk 1Y
[, R 8 T HIF-1a 1 VEGF f92635 7K F , X R
Shh--Glil ] RE1E H HIF-1a-VEGF R8¢ 52 %7 19 F 15
5,5 HIF-1a-VEGF 8 B I [W 2 5 T 386 M CNV 1)
TR, FE AN ERFSE W UESE Shh {5518 5% Y BH
LR 2y a1 BT R (AN 2 NN N Nl = IR [ R
(H9C2) ffJ Ptchl \IGF-2 HIF-lao #1 VEGF mRNA ik

ZE L RTiR A HE B AE S Shh {7 5 38 [ 11 BELIB 51 8

B S AT TR RO G 75 5 10 5 0 Dk 4% S0 A 1L A TR

T4 Glil HIF-1a Fl VEGF (138 3% 7] g & H & 22 (9 1

FIBL 22— ERATBIAT B4 S A 37 A L 4 okl ) 7

197 CNV FRHEAE I,
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Inhibition on a-Glucosidase by Rhubarb Polysaccharides
ZHANG Hai-feng', DONG Ya-lin®, LIU Lin-na', ZHANG Yan' (1. Deparment of Pharmacy, Tangdu
Hospital , the fourth Military Medical University, Xi’an 710038, China ;2. Department of Pharmacy, the First
Affiliated Hospital of Medical College, Xi‘an Jiaotong University, 710061 , China)

ABSTRACT Objective
inhibition effect on the enzyme-inhibitor model and Caco-2 cells model for preliminary exploring the potential value of rhubarb
Methods

precipitation, and the content was determined with phenol-sulfuric acid colorimetry. The inhibitory activity of rhubarb

To extract polysaccharide from rhubarb, determine the content and study the a-glucosidase

polysaccharides on treating diabetes. Rhubarb polysaccharides were extracted by water isolation and alcohol
polysaccharides on a-glucosidase (EC 3.2.1.20) was measured, as well as a-glucosidase expressed on Caco-2 cell model by
using oxidase colorimetric method. Results The average concentration of rhubarb polysaccharides in rhubarb extracts was
(23.08 £0.89)% , RSD= 3.87% (n= 3), and average recovery was 97.59% , RSD= 3.15% (n= 6). With maltose as the
substrate in the enzyme-inhibitor model, the inhibition rates of 125,250,500,1 000 wg - mL™" rhubarb polysaccharides were 33.
09% , 24.43% , 33. 14% , 31.73% , respectively. The inhibition rate of 250 wg + mL" positive drug ( acarbose ) was 80.
45%. On the Caco-2 cell model, the inhibition rates of 125,250,500,1 000 wg + mL™ rhubarb polysaccharides were 23.43% ,
26.23% ,28.24% ,29.17% , and 250 wg - mL” positive drug (acarbose) reached 84.08% .
and alcohol precipitation for Rhubarb polysaccharides isolating and phenol-sulfuric acid colorimetric assay for determining content

Conclusion Water extraction

of polysaccharide are simple and feasible. Rhubarb polysaccharides has a certain degree of a-glucosidase inhibitory activity.
KEY WORDS Rhubarb Polysaccharide ; Content determination ; a-Glucosidase inhibition



