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BB A0 22 8 0] BN R BRUPK S BB A L4 (CNV) 1)
B,

T5iE BOEOEEEA S BN KB 36 H A7 CNV BRI BfHLS
h 64, A 6 B, IEH 4 BN K BUE R 3%, AT
SEEAH BN K BT 532nm EBHEOGGEE S , AR 4 A ] 73 40
A3 14d AR A PR K TE B 14d R ERBABTA O
EEFE A 2d BE IS R i v 9 75 2R BP0 ST (10mg/mL,
0.2mL/ %) 1 R5uL, FEFEY] K[ 100mg/ (kg - d) ] .
[200mg/ (kg - d) ] B[ 400mg/ (kg « d) ] 75 i 2% % R R
B HIREE 14d, JGBE 14d J5 AT IR FRAR  FFA 5
ICGA #i#r, HI/E BN KBl CNV IR 20 20055 B4 bR AS | %
HE &0, 3k W28 A [ 41 CNV o Je JEE R I /E BN K B
CNV HRZH LU PR~ R A | R HT fe i 20 24k 27 15 ULEE A [
41 CNV IR AKT/p-AKT/ HIF-1oa/VEGF 15 5 18 %
FHHFERAMFRIAEN, RH RT-qPCR RN CNV R
HAH AKT/HIF- 10/ VEGF 155 18 %45 1 mRNA 1) 4
YR GE, RHE M RPEEEIIE (Western blot) 745l CNV
MRZH 28 AKT/p—AKT/HIF—1o/ VEGF 15518 #%4% K F &
F A ek i

SR B BRI, R EM . P SR CNV
He RSN 78.18% 73.21% 17.19% . 75.86% .74.55% ,
BIRT 70% ; 962 B I B0 % BEAE 73 1 18212+
6.59.119.22+8.03 ,166.45+8.33 ,164.34+5.69  149.22 +
6.45 ; T ER FAPT AL A AR TR 4 I 25 PR AIR ( P<0.05) s 2B R AIK
o A TR R A B TR (P<0.05) , L 2
i e A A A2 8RR (P<0.05) . HE YL g iR
S IR 2 BN KRR ) 58 21 20 4% J2 465 44 3 b L HE 91 4%
FF. JEEEG 14d, TRERFAPULA CNV o JE EF AT RIZH 2%
I8/ (P<0.05) ; 22 ¥ 2 i 0 i 4 3 A B ] B 35 08 /0 (P<
0.05) , BB EREATAL W EHG N (P<0.05) , pEdlfbah
R IEHE 4L BN R B ) 2 2 45 44 AKT, p— AKT
HIF-1a \VEGF (7B 2N, R WAR S QRN Y, 6
BEJG 14d, BRI 2H AKT . p—AKT HIF- 1o, VEGF [ 7 3
RETIEH 4 (P<0.05) ; RER AP AR FALAIL (P<
0.05) ;228 2 = M AL A9 R BB A B FE R AL (P<

0.05) , B A BRHPTAL W 24 N (P<0.05) , mRNA 255t
7N OGEES 14d, BiEI 20 AKT HIF-1a F1 VEGF mRNA #f
X R T IE# 41 (P<0.05) ; 75 Bk BB 41 441 T4
RIZH (P<0.05) 5 22 1 K o ) da AL BB AU 2 B 35 IR ( P<
0.05) , B FHER AP BN (P<0.05) , Western blot 4%
RN OEEES 14d, AKT 85 45 5050 4110 H i 22 5+ 058
TFERE S, p—AKT B PR 2 38 AR AU 21 4 1F % 2 W 3%
N (P<0.05) ; TEBR APLLAL A AL W E PRI (P<0.05) 5
R FE A A B E B AIK(P<0.05) , HIF-1a
1 VEGE & A ¢ 3k 5 455 75 2] 48 E 0 41 8 35 14 ( P<
0.05) , FHER B4 AR Y 4] g & K&K (P<0.05) , HIF - la
B VRN 2305 1 22 9 28 3 R A A AR 2 I SRR AIR (P
0.05) BB ER 40 . 19 (P<0.05) . VEGF & F1 4
YFRBEZER D SRR R B EREAR(P<
0.05) .

2518 .400mg/ (kg - d) Y28 R HA WH BN KRS 5 M
CNV [VERT ., 2 ZH BN KBS CNV B HLE AT
fiE 5 %A AKT/p—AKT/HIF- 1o/ VEGF 1551 B (4375 11 2%
Y,

SRSRR) DK BB AR M A s 22 R AR AR ( BN ) KER; i
BN ARKETF BEIE ST - 1la(HIF-1a) ; 25 M 7
B( AKT)
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Abstract

e AIM: To investigate the mechanism of curcumin
inhibiting the choroidal neovascularization ( CNV ) of
brown Norway (BN) rats.
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¢ METHODS: CNV model of 36 BN rats was established
through laser photocoagulation induction, and they were
divided into 6 groups with 6 rats in each group. Normal
group was fed normally with no intervention, while
532nm laser photocoagulation was used to establish a
experimental CNV model in BN rats. Rats after modeling
were respectively intervened for 14d and divided into
model group, ranibizumab group, curcumin low [ 100mg/
(kg - d)], medium [200mg/(kg - d) ], and high [400mg/
(kg - d)] dose group. The model group was given
intragastric administration of saline for 14d, ranibizumab
(10mg/mL, 0. 2mL/dose ) was injected at 2d after
photocoagulation with 5uL once for rats in ranibizumab
group, and different concentrations of curcumin were
intragastrically administrated to the rats in low, medium
and high groups for 14d. Fundus photography, fundus
fluorescein angiography ( FFA) and indocyanine green
angiography (ICGA) examination were performed at 14d
after photocoagulation. Ocular histopathological
specimens of rats with CNV were made, and the central
thickness of CNV were observed by HE staining. Ocular
histopathological specimens were made, and the
expressions of AKT/p - AKT/HIF - 1a/VEGF signaling
pathway - related proteins were observed by
immunohistochemistry. The mRNA relative expressions of
AKT/HIF-1a/VEGF factor in CNV tissues were detected by
RT-qgPCR, and the protein expressions of AKT/p-AKT/
HIF-1o/VEGF factor in CNV tissues were detected by
Western-blot.

e RESULTS:. CNV generation rates in the model group,
the ranibizumab group, and the low, medium and high-
dose curcumin groups were 78.18%, 73.21%, 77.19%,
75.86%, 74.55%, respectively, which were higher than
70%. The average absorbance were 182.12+6.59, 119.22+
8.03, 166.45+8.33, 164.34+5.69, 149.22+6.45, respectively;
the ranibizumab group was significantly lower than the
model group ( P<0.05) ; the low-dose, medium-dose and
high - dose groups were significantly higher than the
ranibizumab group (P<0.05), and the curcumin high -
dose group was significantly lower than the model group
(P<0.05). HE staining showed that the retinal tissue
structure of BN rats in normal group was clear and neatly
arranged. The central thickness of CNV in the ranibizumab
group was significantly reduced at 14d after
photocoagulation compared with the model group ( P<
0.05); While the curcumin high - dose group was
significantly reduced compared with the model group ( P<
0.05), but increased when compared with ranibizumab
group (P<0.05). Immunohistochemistry results showed
that AKT, p - AKT, HIF - 1, and VEGF factors were
negatively expressed in the retinal tissue structure of BN
rats in the normal group, and no brown-yellow reactants
were found. The expression of AKT, p-AKT, HIF-1«, and
VEGF factors in the model group were higher than that in
the normal group at 14d after photocoagulation ( P<0.05) ;
the ranibizumab group was lower than the model group
(P<0.05). While the expression of the curcumin high -
dose group was significantly decreased compared with
the model group (P<0.05), but significantly increased
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when compared with ranibizumab group (P<0.05). The
mRNA results showed that the relative expression levels
of AKT, HIF-1a and VEGF mRNA in the model group at
14d after photocoagulation were higher than those of the
normal group ( P<0.05) ; the ranibizumab group was lower
than the model group ( P<0.05). While curcumin high-
dose group was significantly decreased compared with
the model group (P<0.05), but significantly increased
when compared with ranibizumab group (P < 0.05).
Western-blot results showed that there was no significant
difference in the relative expression of AKT protein among
each experimental groups at 14d after photocoagulation.
The relative expression of p- AKT protein in the model
group was significantly higher than that in the normal
group ( P<0.05); the ranibizumab group was significantly
lower than the model group ( P<0.05) ; the curcumin high
-dose group was significantly lower than the model group
(P<0.05). The relative expression levels of HIF-1x protein
were significantly higher in the model group than in the
normal group ( P<0.05), and the ranibizumab group was
lower than in the model group (P<0.05). The relative
expression levels of HIF - 1o protein was lower in the
curcumin high-dose group than in the model group ( P<
0.05) but higher than ranibizumab group ( P<0.05). The
relative expression level of VEGF protein was significantly
lower in the curcumin medium/high-dose group than in
the model group (P<0.05).

¢ CONCLUSION: Curcumin at 400mg/(kg - d) has an
inhibitory effect on CNV in BN rats. The mechanism may
be closely related to inhibiting the activation of AKT/p-
AKT/HIF-1a/VEGF signaling pathways.

o KEYWORDS: choroidal neovascularization; curcumin;
brown Norway (BN) rat; vascular endothelial growth
factor; hypoxia-inducible factor-1a (HIF-1a); protein
kinase B (AKT)
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Jik 25 RES A 1L 45 ( choroidal neovascularization, CNV) J&
ZRIRJER R W B R B, CNV AT B85 1045 P9
H: K K (vascular endothelial growth factor, VEGF ) % )4
*, B S K F - 1a (hypoxia —inducible factor—1 «,
HIF-1a) AR50 B2 2 5 4RI 2L 40 i 5 DX 3% 1
MEE(E S FWFEE P2k TR LR
Y2 Afa FEAR PRI —FhZmR e, 2 H &
PR ) Ry, Z W UFSE 2 W R A E T
U BEA YR PURA PR A KR AR
AHFFE AR 22 B Z D T4 AL (brown Norway , BN) K
B CNV B4 B AE FIBLERT, S CNV BB IR A 98 2 58T 1Y
S
1 HRF T %
1.1 ##4
111 SEIREhY BRI 8 R HEE SPF 4% BN KR 36 2
(BEHLIBUT R —BRHEAT 5250 ) | PR B Bt 200+20g, 1 [ b5
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AeE ML B WA BR A, SVFATIES : SCXK ( 5Y)
2016-0006, 555 8 B S0 55 A & B R B FH R Z
SIMUAT I CSE 0 B W) A H AR ) o S A I T R 3 ~
7d, SZERTA SRR KA | B S0 R RUSUAR R
MR IEH

1.1.2 FERKF  FWFK (FEHE Sigma) , 5ECFE BT
CRIRIE, DIREAR) I 2 1 Sl (FHREAIZ50) . %
e A& (ALt AZ &0 ) . — Pl anti—AKT Fl anti-
p—AKT (3£ [H Cell Signaling Technology) , anti— HIF—1a Fll
anti—-VEGF-A ( 22 [# Abcam) , RT-qPCR iX# & (b5t b
ik AR R AT o

1.2 Fik

1.2.1 532nm S5 # 37 CNV &8 KRR B )5 1l
i, [ 7E 24 KT A, R E S0 00 IR, MR AU R S R A
532nm fE A0 B 6 % 2 ~ 3 ¥4 (optic disk, PD) BYFE
B EINAE Z [ADGEE 8 ~ 10 5, JEBE H AR 50wm , BE G a]
0.05s, T 300mW , B A= T Bruch [, A <P~ A4 s A
B M bREE Bruch EHE T B, 10 A SOGEE & LB
JE B OR T Bruch BN TEROGEE S

122 HA K36 2 BN KRBENL N 6 4, 54
6 H, IEH 4 BN KEUER 1H 5%, ATl ; 5254 BN K
BAT 532nm A5 451 6 G EE I, AR 4l N 5] 43 41 43 51+ T
14d, AR AT BRI AR B K H , Bk 1.5mL,
BER 2 KB AR 2d FFUR 3G 144 SFBRSAPTAL LB 4R
2d Bl B A s 7 S 2R SR TR S W ( 10mg/mlL, 0.2mlL/ 7))
1 RSuL, FEEREPTES T7 % 10% K & BERREE BN KR
Ji , JEBEHR 70 43 FRORE , 2R 2 R L 2, 2E B AR K gk IR 3%
FHYCEE VS A U £ L% 2mm A BEIR A SF- 2H 3 3 BT
DU BT J T 5 5 1 38, (o =2 45 ARl o 45 #2338
SR A8 HE A SuL, BB AR 30s Stk g Sk, SEETTE
PR A T 558 st 1 I, Jed 3 U 2 SRR 0 i I ke f J e
2w WA AR [ 100mg/ (kg + d) ] H[200mg/ (kg - d) ] .
[400mg/ (kg - d) ]l A E R IR BW MW S , MK
1.5mL, 5K 2 K, GEEE 5 2d FF4R, 3t 14d,

1.2.3 BRKBBHAF FFA & ICGA 2 CNV T/ Bt
14d J5 JEATHRJES BRAH FFA FI ICGA Ko, JBR Yo B | 46
FEHR IR JRAH . 6 28 A R W o () YR A YOI s T 55, 3
I, 2RISR 4 FFA LIS FFA B3 1% A1 ICGA M4,
B FFA BREGIT5 CNV B AR B3 (A R = BB e i
SEBER WO BE B x 100% ) , 96 565 T e BE 2 LN FFA
FUINA & 200, I ZOUIAEANTH IR ; ICGA 2 R A RE,
DL 628 U °F- 2 96 W % B2 1 (absorbance, A) TEA CNV
1R B IR R

1.2.4 HIFHRIEZIRAT HE 28 EHHAES 14d 1771R
JCHEAH FFA 5 ICCA Ky, /25 J5 55 2d i R, 43 24
IRFFWLAZHZY, BT Al 25, sk B R BK , 25 BR 2 AR L
PURNZE LAY, 20 5 HY R 100 18 a2 45 R DA, Vi R DL 2% B
TE A2, B W By, 22 BRI AT A B B ik g 40, 5 HR
WETZREBERT ,4°C KA EE 24h DL L, #5558
o AR OECBE R 5 14d ATHRJE IR A FFA 5 ICGA £
KA SR A 2d o ERREE, BOM 5 B kA L AiE e
MY R HE e, il Ir R R -rar e, ik &0 Hf
B AR A

1.25 REALNFRNZHEARS AKT 1 HIF-1a &
VEGF MIRiE A 850 7 Wik 4k, e 15 52, BELIT P U5
PEL S AL YT, MU I — e, SO BRI, 4T, DAB
R aE, HRK MY ZIE B e, Z Y, Bk EW H
A EE B R SR AR IE A,
1.2.6 RT-qPCR # il & A # 4 F AKT #0 HIF-1a &
VEGF mRNA #J3%&ix R RT-qPCR %4 I 52 56 &2
FeZR AKT HIF-1a Fl VEGF mRNA 263k, il £ 0%
JE ik 2% 50 A IR L VR AR . 45 21 BN KT 14d J5ad
IR, 43 5 MRS LA, B DT 0 2, B st BB Rk v £ IR
FEE 25 25 5% R B2 2 B IR AR 40ty R ISR O B DR 7 3 2
REE 2T B HIRAR , DAL R 25 2L 3k o vt 1 BY 08 R
BRBESE 5] BT 50 S0, A 200 R 5 IR R B | Rt EBCRAL 1) 5 ik
IEEAY, He IR S BB 41 RNA 396 5 5% 4 il
cDNA, Ll GAPDH NS, 152 H (1) 5L P 3Rk 1 FH X 2 1
{8, AT G500, Hd 1t & R E Y E AR A R
~AE it 5 A ik, B K )F % R . GAPDH - F.
ATCCCAGAGCTGAACGGGAA , GAPDH - R : ACCTGGTCCT
CAGTGTAGCC, AKT1 - F: GCTGAGCCCACCTTTCAAGC,
AKT1 - R: GATCAGGCGGTGTGATGGTG, HIF - lae - F.
GCTTCCACAAGAGCCGGAAA HIF-1a - R: GATGATGCC
AGAGCGGCTAC ; VEGF - F: AACCTCACCAAAGCCAGCAC,
VEGF- R: AACCGGGATTTCTTGCGCTT,
1.2.7 Western blot i&#ill & AFE AR AKT F1 HIF-1a &
VEGF EEMFRIE  IREUK BRI I ik 25 I 42 5 W B AR
(7] 1.2.6) , % JH# #1 Western blot BG4 2HAE A th AKT
I HIF-1a K VEGF HEH BRI, J2BURE M, BCA it
B IR 45 11 SDS-PAGE B¢, 5% R 7 Tk B B8 Jise v,
UK EERE NG ) PUIARIE |, B W 52, e 2kt K BE A,
DL B-actin 2547 B GEE FE (AL IE , 15 5 H A9 8 A B9 AT £
ik TSI T

Gt2E b R A GraphPad Prism 6.0 BT
AT, THETERI DB R 22 /R . 541 BN KR
TUFE bR SR 22 55 FU AR B PR 207 2203007, iiE—25 P L
BRI LSD—t K36 LA P<0.05 N 22 R BA G2 X,
2HR
2.1 &% BN X RARKEBMEF FFA X% ICGA Lb&  IF#H 4
BRI RS FEUAE AT LR I s S 0 2 ) — 3R K 1 e, TR
22 [ A R D v e R R B ) i A S T S R O IR 4y
i FFA UG s P B 8 v, 10 1) 56 i 5 0 28 6 R 7
BELET EE AN, 45 REGHT 523K ICGA E% R ik
M R MAUR (K1),

AN 21 5L R ) (4 ERR, FRA R G BE Ak 5L 58 2%
6, PO E BTN £ ICGA W 2 AL IR FE 2L, CNV
FarE . ASLUR CNV A BRI R T 70%, 45528 5t
B A HILKRZESAGIFE X (F=33.715,P<0.01) ,
THERPPUAL FFA A1 ICCA BRIAZS L R B M AL 2 i
Wb S G R R X (P<0.05) , ZH R P E
ZH FFA Fl ICGA M2 R B I A R A sl /b H 2% 5 3%
TG 2FEE L (P>0.05) , 5B ATl A 22 R A 5
TH2EE L (P<0.05) ; 2B R = A 4] FFA F1 ICGA BRHAZE
JER BB TR B BT W R A A A ) S D 2
S Gt L(P<0.05) L 1,18 2,
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1 RE14d EEEAXRRIKBEM FFA K ICGA L& A IRJEIRA ;B . FFA MWIE ;C. ICGA A
R JE B A i, 331

J. .
“"? a
E2 HEE 14d & RHAARREEIEN FFA K ICGA Ll A HUMZL, B, 0 BRIAHUAL ;25 5 2 (A 41 D, 25 5 2 P B4
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FR1 BLBAKRRMLE CNV ERREHAESREAETL n=6
2053 BIRCR R O CEE () CNV B R (%) A fH(X%s) CNV H JELEE (X £S , pm)
RIRIZH 43/55 78.18 182.12£6.59 62.59+6.21
THHRAHTH 41/56 73.21 119.22+8.03" 30.04+3.57"

LR EAH 44/57 77.19 166.45+8.33¢ 56.87+5.65°
ZwRPHEA 44/58 75.86 164.34+5.69° 53.55+7.29°
e ATl e 41/55 74.55 149.22+6.45%¢ 47.74£3.27"°

T AR A PR K HE B 14d; TRER AP OCEE)E 4 2d BRI I S R BR PP IR SR S 1 WK 353 KR4 100me/ (kg - d)
LHRIBEWES 14d; 1 ZPFIEL . 200mg/ (kg + d) ZHRIB R T 14d; R FH) H 4 .400mg/ (kg - d) ZH R IR IR HE

H 14d; *P<0.05 vs BEHIZH ;P<0.05 vs TEBREAHIA

22 ZFHBN KR CNV RREELLE  1F# 4 KRN
A 2 25 T T B B HEZ ST A )7, &S0 KR
CNV W JE i Ih i 22 R A Fit 2= & L (F=15.873,P<
0.01), FEEREPILL CNV i JeJEE B A S AU 2] I 2ok /D> | 2
SAGIFE L (P<0.05) , 22 F A% o ) & 4 Fp Y
Hgi b AR HGI2EE L (P>0.05) , SERERAH4]
R 2% H I B4 55 L (P<0.05) . EWE @Al a i
B i 25080 TR B T4 B E R, 2 S A gl
L (P<0.05), L% 1,83,

23 REHAANFHRNZAEBN XRAMEAAL S
AKT #1 HIF-1a % VEGF EERIZ R EAL

23.1 REA BN XRUMBEAHLAL B AKT BFRIE
Pb  IER AR R A ZZ5Fg h AKT 338 2 B
PR, R AR B AN A 52 50 20 K BRI I s 2H 2 25 4
HAKT PRI R ZE R B S i 8 X (F=18.251,P<
0.01), TEERPPLLAL AKT 7R IR AR 0 25 PR, 22
SRS E L (P<0.05) ; ZH R PR EAN KL
R A 22 R RSt L (P>0.05) , 5 TR ER T
iR A I L (P<0.05) ; ZH FE &l
H IR AV ) BRI, B TR BRI b A e S n L 25 R
WA G245 L (P<0.05) , L322, K 4,

2.3.2 ZFH BN XRUMEHLA LM F p-AKT B FERiE
PEB  IE R R A A U254 v p—AKT T 2R3k
S, R WAR B G . A4 BN K UL I [ 2H 2 2%
g p-AKT I+ R B WEZRARITFE XL (F=
34.678,P<0.01) , FHERHPLA p—AKT FHF R ABAL A2
WERIL, ZRAES I FE L (P<0.05) ; ZH ZL 7
4 p—AKT HF Ry FRIE SRR LR 22 R LG &
X (P>0.05) , 5HEERAPLAL LR 22 F B Gt 48 L (P<
0.05) ; B R EFIEA p—AKT [F 1 1Y 2 I8 500 U 2 bk
FEAIG B TR BR B DA 0 G 0, 22 57 39 i h 24 L (P<
0.05), W3k 2, K5,

2.3.3 ZH BN XRMMRALREHH HIF-1o B FFRIE
Pb&s  IE R K R W B A 2R 2 4 v HIF -1 [P I 3
NP R AR E AR N Y, 2541 BN K B R AR 2H 21
ZERH HIF-la PRI ZRAFEITEE L (F=
16.073,P<0.01) , T ERHAPLLH HIF - 1o PR32 38 B A6 Y
AR, Z AL B L (P<0.05) ; Z W R AL, &
MR FRIR GRIAA i 22 7 5 IH2= 8 X (P>0.05) , 5
HERAPIH LR Z F A RITHE X (P<0.05) ; ZH R
A A HIF - 1o P14 23R S0 Y 21 AR, 45 7 Bk AT

MBI, 2R WA ST E X (P<0.05), W3k 2,
K6,
234 &Z£HABN ARMMBEALALEH b VEGF B FRiE
EbB  IE % K UL W B4 4L 2544 VEGF 7 i R ik
SEEAE R WA SN ), A A BN R BRI IO R 2H 2 46
¥t VEGF A FRB B ES A G 4B L (F=15.118,
P<0.01) ., EHERHHIH VEGF N R THRIA 2R A5
AR L (P<0.05) ; Z 8 R PRl VEGF ¥ 1y
R SRR 22 RG24 L (P>0.05) , 5 FR
PUA R 2ZE T A ST % L (P<0.05) ; 228 & = 7l
4 VEGF [H 1 R AR A 21 FAIG, 50 T BR SR P 21 ol 2 448
n, 2258 G0 2F R L (P<0.05) , L% 2, K 7,
2.4 &£HE BN KRUMBEARZEH R AKT # HIF-1o &
VEGF mRNA fBXIRIZZE LB 44 BN K FUAL M B4
ALEH P AKT HIF- 1o f1 VEGF mRNA AH X} 635 & 4%

SIS T2 L (F =36.824.30.155.52.410, ¥ P<
0.01), #HIZrh AKT HIF-1o F1 VEGF mRNA %} #35
W ETIEFA, 2R ¥WAEGI 22 L (P<0.05) ; FHERH
PR T R 22 RISt L (P<0.05) ; 28
RGP R 22 R S T2H 3 X (P>0.05) , 5
TERAPIA LB 25 A Gt 22 L (P<0.05) ; ZH &
o ) A A R 2 G S BRI, B R b 4 e R, 2
S G2 E L (P<0.05) , L3 3,
2.5 Western blot % #& & 28 BN J 5 # b fE 20 28 45 449 b
AKT #1 HIF-1oc %2 VEGF EE#EMRIXELER 44BN
KM BEH 54 h AKT, p—AKT HIF-1a VEGF &
HERERRZEFHAERITFE L (F=11.639,22.047
33.276 41.603 , %] P<0.05) , AKT & [ 3¢5k 5 & S0 0 2H
mTIEEH, 2R A 522 L (P<0.05) , 4 L5 4
Wi 2 RG22 X (P>0.05) , p—AKT HIF-1a .
VEGF R H R BB & TIEH 4, Z R WA SIHEE
M (P<0.05) , RERHAPTAM TR 22 R A G4 R
X (P<0.05), p—AKT. HIF-1a 2K |15 EH EE
Rl SRR R 2ZE R ILE I8 L (P>0.05),
VEGF AR F X H R MA B 5HEMA 2R T
GiiteE i X (P>0.05) , p—AKT 258 & i 7 i 4 A R 4
Bk, 22 A i3t 7 X (P<0.05) , HIF - 1o %5 75 R B BT
a2 9 H Gt E L (P<0.05) , VEGF B FE k&
LZHEAMABSHEBMHA R ER LG EE X (P>
0.05) ,Z W E P mAl AR A L, 2 R WA ST
R X (P<0.05), W% 4 F 8,
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TR L

B3 SEEE 14d 54 BN ARMMM HE 58 A, i 9 41,8, BURALC, 5 o
P2 82 R R 20 (5 R ONV T

B4 Stk 14d £4H BN KR AKT RELER A EWA,; BARLL; GRS, D. %ﬁ?ﬁ?‘ﬂiéﬂ E: L E PR
415 F L E R R AL AL UR AKT RIK T,

B 5 HiEfE 14d %Zﬂ BN KR p—AKT ®EALEE A EFY;B MY, C. REREY4,;D. ¥R MEA B4, E. Z2HZ PR E
A F W R AL A5 p-AKT FikHM:,

3itig ST AR, A A I IR 4 L B AR IR i 1627 e 9 L
YU VEGF J7 k2 H AT IR AL Mg MR £ I PR EZRNZ —,
B7 g, R AR X HEAT BT VEGE (3R T i 72 v, U, 2 AT OB AL I A D T AR e 2 R

VEGF (/EBIAE B S Z BN ], n R & S B2 MISCh RN ERMEY L MRS MFA R —Fh 2 Wi
M L R I 2 i RAMEA R W R R A B T £ 2, 5 TR G, H, 0,
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*2 HRBAZ/UFRNERWHKXRAMRERLEH R AKT 1 HIF-1a« & VEGF EERIL LB (n=6,X%s)

20 531 AKT p—AKT HIF-1a VEGF

HERIZH 161.17+7.73 154.10+5.32 180.94+12.55 132.09+2.84

TR hTH 112.85+9.18" 112.15+3.37° 124.39+5.77" 94.39+3.76"
LR EH 157.05£10.80° 150.66+2.83° 175.88+11.69° 122.77£7.57°
LW FE P EA 148.97+3.78° 142.22+8.29° 170.66+12.44° 120.07£9.90°
LR A 135.94+6.15%° 126.52+4.13%° 153.21+3.32%° 112.03+4.68"°

F 18.251 34.678 16.073 15.118

P <0.01 <0.01 <0.01 <0.01

T AR A PRER KT 14d; TRER ABTLL  EHES 55 2 BB U I TR 5T T BR BB SH Sl 1k 2B R LA

#=4].100mg/ (kg « d)

LWRIRBIREE 14d; R P HEL . 200mg/ (kg - ) ZHRIRERES 14d; B RS HE . 400mg/ (kg - d) ZHERIRERE

H 14d;"P<0.05 vs FBIZH ;°P<0.05 vs THERFAPIL
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HAAHME S FrR" P TIRAF R R Kbt
A A A R AR U AE MR B A it A SR, A
AR R A AR PR A T AR IR B A i
BN AZE CNV I BT AT

CNV [IE S VEGF % UIHH ¢, VEGF & H i & F42
HECNV B 1 HIF- 1o A G S Sl B 2 5
PR Se A 5 R 6 ) A S K. VEGE B ik
PR 1 55 00055 PN R AR LA 22 3 R RE T, A8 1 I A N B

21 6 ) 384 B, 3 I A8 I R BN I A B M 4 1
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#*3 KHABNKRUMELALALH D AKT F1 HIF-1o & VEGF mRNA #Ext RiZE L% (n=3,xX%s)
215 AKT HIF-1a VEGF
ERH 1 1
PRI ZH 2.17+0.282° 2.71+0.29* 3.08+0.27°
TERAHA 1.05+0.16° 1.26+0.16° 1.40£1.17°
LR MA A 2.11+0.16™° 2.46+0.31%° 3.05£0.21"°
ZHE PR EH 1.9420.12"° 2.15£0.24"° 2.54£0.27"°
LW F SR 1.51£0.15" 1.92+0.10"° 1.99+0.20%°
F 36.824 52.410
P <0.01 <0.01

R BRI SR RT3 B A K 14d R ERAPIAL OGBS A 2d DY EE R i 1 S TR ER BT SR SpLL 1R 2
ZARFHEA . 100mg/ (kg + ) Z R IRERIEE 14d; ZHZ PR H.200mg/ (kg - d) B RIBBRMEE 14d; B HZ 5754,

400mg/ (kg + d) W ERBRIEE 14d;°P<0.05 vs IEH 2 ;°P<0.05 vs HRTILH ;°P<0.05 vs THERAPTAH

#* 4 Western blot ;54 & 40 BN KR MIEA L L/ F AKT 1 HIF-1o & VEGF ERHEXMRIZELLR (n=3,x%s)

20 531 AKT p—AKT HIF-1a VEGF

EH4 0.239+ 0.08 0.421+ 0.07 0.343+ 0.07 0.156+ 0.07
FERIZ 1.10+ 0.15° 1.05+ 0.02° 1.06% 0.09° 1.07+ 0.07°
HHREhTAH 0.96+ 0.11° 0.71= 0.06"° 0.46+ 0.09° 0.49+ 0.06™°

LW FA = 1.13+ 0.21° 0.92=+ 0.06" 1.02+ 0.09" 0.97+ 0.11%°

L F PR 1.01+ 0.13* 0.80+ 0.06" 0.90+ 0.03** 0.78+ 0.02%°

B e iyl 1.03+ 0.13" 0.74+ 0.10" 0.77+ 0.04"°° 0.65+ 0.08"°

F 11.639 22.047 33.276 41.603

P 0.005 <0.01 0.002 <0.01

W E W IE R SR AT B . A SR K BE ) 14d; B EREATIA OLEES 55 2d I IR T T 56 T Bk BB S Sl 1 WK 2
FAEF R . 100mg/ (kg + d) ZEEZRERHEE 14d; ZHEEPHFEH.200me/ (kg - d) ZEEXREBRHES 4, ZHEZSHEH.
400mg/ (kg » d) W RIREHEE 14d;°P<0.05 vs IEH 4 ;°P<0.05 vs B ;° P<0.05 vs T8 BREAHILH .

A B C D E F

AKT T w—— D e —

p_AKT — A — — ——

HIF-1a = = —

Bractin  — n— — c— — w—
B8 H /S 14d F4H BN KRMMELHALHh AKT Fn
HIF-1a®% VEGF &8 Western blot &8 A.F %4 ;B. A
HCHERAPLA; D, ZHBEMAN B4 . B EPH R,
F.EWME A,

Ak e 700 2L 40 I IS ok 4% B 52 5 9 i AKT , p— AKT  HIF -
la VEGF [HF R IR PRI 2] g kb B E S
IR AKT HIF-1a F1 VEGF mRNA FEXF k& 2
EREAK, p—AKT & AT 3R IA 5 22 3 28 1 711 o 2 i A
ZHRRAG s HIF - 1o 2 PR T 3R 0K 5 22 3 28 1 1) o 2 s 8
LA ; VEGE 25 PR X 323k i 2 3 2 P 5 0] o 2 A A
RUZH A

ZiE B R Z AT BN KB CNV BIE AL, (HE T
FAF|—ZEMF B 400mg/ (kg - d) . AN, % T8
FOKEE 2 AR AR, AR A T REARR, FR ]
I PR L FH ) 5 550, B R A BIE 9T 22 8 R S8 R IR TR
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PRU TR UKL ] £ T A 1 A T R R ke
R ZE R R BRI AU JE &M N R
FA L E R IUBTEE 2 O YT 1 A VB 3 VR A0 I
A8 45, LA b 75 U R M A= Wy A R (EL 2 T 5
FHXF R Wik 2 i RAFSE .
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