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i E B KEF S E N6 (Andro) s R 2 K R B A R 89 %7 , 5t A& T Hippo-Yes 48 X & & (YAP) 12 5 i@ 3648 & AR A
WHl . ik RADFZEREE TS S8 SRR W 2 24 Rk K SR, B ABOR ) 69 ek b | A % 45 3 2 508 Jk R
RRXBABEA, BEERHGRX AL A 54,5412 2 :Model 41, Andro 1& . F . & 7 & 41 (1.,10,20 mg/kg ) F= 37 f1] 7] 28
(20 mg/kg Andro+100 mg/kg %9 Hippo-YAP 12 5 18 B84 S M 3 ) 1) 408 35 ) o 55 SM I 12 R4 R K RAE 4 Control 41, &40 K K
BRI ES ARSI A LY R 1R, &2, SHERE BN K A EEESE L2 MhtE(FBG)f 2 MM 5%
(FINS) 4% ; YA HE & & 35 MR K R A & 20 2R B4 A £ 4m ofe 46 5 mﬁﬂ/,.uixémﬂ@4xzjfkﬁwmﬁmﬂmﬂémﬂﬁ(EPcSWr*fc KA
/\Qﬁli%’\#fﬂi%‘vﬁ!'kiuﬁuﬂ B2 BB (TC) Hwm =8 (TG) . & &% & R2 ) B2 (HDL-C) & 58 B A5 % & 2 B 5% (LDL-C ) &~
;R ] Western blot 3% 44| &40 K 5 4] @ 41 47 Mkzu%%%l% loc(HIF la) 2% P & & K B F (VEGF) % Hippo-YAP 45 5 i@ 5%
#Hﬁéméﬁﬁf&k Mo &R 5 Control 4L 1L 4% ,Model 41 K R 4 @ &&F , £.4m o2 & %, EPCs }u45) ,HDL-C 4% ,HIF-1a\ VEGF &
6 KA KT BH U 4 Ste20 AR EE 1 K AT /B AR A H 1 YAP & & 69 BRER ALK -F 39 2 % %A%, FBG .FINS K -F % TC . TG .LDL-C
A EFH B EIEH(P<0.05), 5 Model 2L1b4:, Androfk . . & # B K R LR IGAFH B E 5 45, B 2 A SRBME(P<0.05); 44
8 %55 7 Andro ¢ iR i 24F A (P<<0.05), Z5i€ Andro BLA MMk Jkom 2 X R fn e | o g, A2 048 s 2 K R o 4 2 R A
AA- a9 VR R, AR A AL 7T 48 5 0% Hippo-YAP A2 538545 %
KR F O A AR 0 A R Hippo-Yes 48 % & & 42 5 il %

Effects of andrographolide on angiogenesis in diabetic foot rats and its mechanism

ZHANG Lixiao', DAI Shoufang’, LI Lei’, WANG Ruifeng’, YANG Lili*, QIU Jinxia®, YIN Yongbo'(1. Dept. of
Chinese Internal Medicine, Xingtai People’ s Hospital, Hebei Xingtai 054000, China; 2. Dept. of Radiology,
Xingtai People’ s Hospital, Hebei Xingtai 054000, China; 3. Dept. of Endocrinology, Xingtai People’ s
Hospital, Hebei Xingtai 054000, China;4. Dept. of Otolaryngology, Xingtai People’s Hospital, Hebei Xingtai
054000, China)

ABSTRACT OBJECTIVE To investigate the effects of andrographolide (Andro) on angiogenesis in rats with diabetic foot and
to explore its mechanism of action based on the Hippo-Yes-associated protein (YAP) signaling pathway. METHODS The rat model
of type 2 diabetes was established by using low-dose streptozotocin combined with high-fat and high-glucose diet. On the basis of
successful modeling, the rat model of diabetes foot was established by scalding. Model rats were randomly divided into 5 groups
with 12 rats in each group: model group, Andro low-dose, medium-dose, and high-dose groups (1, 10, and 20 mg/kg), as well
as inhibitor group (20 mg/kg Andro+100 mg/kg of verteporfin, an specific inhibitor of Hippo-YAP signaling pathway) ; other 12
healthy rats were included in the Control group. Rats in each group were intragastrically and intraperitoneally injected with solvents
or corresponding drugs, once a day, for 2 consecutive weeks. The wound healing, fasting blood glucose (FBG) and fasting insulin
(FINS) were detected in rats after medication. HE staining was performed to observe the tissue damage and capillary number of rat
trauma; the number of endothelial progenitor cells (EPCs) in peripheral blood of rats was counted by using flow cytometry; the
contents of serum total cholesterol (TC) , triglyceride (TG) , high-density lipoprotein cholesterol (HDL-C) and low-density

lipoprotein cholesterol (LDL-C) in rats were determined by fully automatic biochemical analyzer; the expressions of hypoxia-

inducible factor la (HIF-la) , vascular endothelial growth

AEETE JKA RIS H (No.2018Z2C212) ' o
S B AT L BES T R R R factor (VEGF) and Hippo-YAP signaling pathway-related
L% :0319-3138801, E-mail: zhanglixiao2005@163.com proteins in the traumatic tissues of rats in each group were
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detected by Western blot. RESULTS Compared with Control group, the wound healing rate, capillary number, the proportion of

EPCs, HDL-C content, as well as the protein expression levels of HIF-1a and VEGF and the phosphorylation levels of mammalian

Ste20-like kinase 1, large tumor suppressor gene 1 and YAP proteins were significantly reduced in the model group, while the
FBG, FINS levels and TC, TG and LDL-C contents were significantly increased (P<<0.05). Compared with model group, the

above indexes were significantly reversed in Andro low-dose, medium-dose and high-dose group, in a dose-dependent manner (P<<
0.05) ; verteporfin attenuated the above reversal effect of Andro (P<<0.05). CONCLUSIONS Andro has the effects of lowering

blood glucose and blood lipids, promoting blood vessel formation and wound healing in rats with diabetic foot, and its mechanism

of action may be related to the activation of Hippo-YAP signaling pathway.

KEYWORDS andrographolide; diabetic foot; angiogenesis; Hippo-YAP signaling pathway

WE R 55 PRI P 22 A8 AR IS e A G
2 1 B 2 ROBE R e R L B R M I R 2 — , R
A A AN A U AR SR A AR A2 80, QSRR T
AN IS T BUT A BURE T | A M UAE T
e 7 FE BA)A 3 SO A R AE AR A I A A A
B TH AL BRI TR PR R A SO k1 R, B
SR DRI 1) R AL TR 2B IR T 25 W) A
R X, %0 3% N g (andrographolide, Andro) H. /A $T
R PUEAL DR A 2 A 2 E RS, AR R,
Andro FJ 3 11 BTGB PR 9 /)N BRL 25 I8 14 (fasting blood
glucose, FBG) . i =g . B /AT Hb | 1L hR 28 40 L L7 L
I 24 h PRAE L, 00 A0 A 1 0850 3 P R A RS
P2 5 A B PH -, DT e /0 BR A B PR 6™ . Liang
SEOESE 2 B, Andro 38 13 el 2 AE AR VIR L S8 RE N A AU
T-REREZEME IR O U A a2E g . Hippo 38 [ M AN )
Yes #f 5% 5 [ (Yes-associated protein, YAP) 7EIH T #8 B
A A AUE A 5 TS AR, Hippo i #%
HING AR AT YAP SR , DT 400 1) 240 B A 035 38 R L4 A2
N, T2 B RN YAP 2 I8 A R 11 7806 i S SR B
FE H M ASTE 2 Andro BE 75 1 8 45 Hippo-YAP {55
538 [ S M M DR A I A AR N PRI AR S FR R ST
Andro X B PRI 2 R BRI AR GRS e A S AL, DA
SRR PRI TR T AR R 1 2 5 KA

1 ##
1.1 FE{ES

ACCU-CHEK Performa 71 i it P s iy (X Il [ &
[ % QA R 3 7 5 3100 B4 [ SR Ak Hr i B H
A H S7AT BRS 7 5 H1-16K By 5 i B O ALK [ 159 g
A AL RS AT RS 7] 3 DM500 B2 5 s i F 7 )
Leica {X 347 PR ] ; FACSCalibur %9 i 28 41 Mo AY g | 5
E BD A F
1.2 FEHmEIRXF

Andro FRifEfh (4l =98%, 745 B20207) 4EERIHZY
(Hippo-YAP {55 51l [ 5 S A 157, 4B 97%, 155
S80258) ¥4Iy H |- T i AE W B A BRIl 5 B DR A 7
F (58550130) 14 A 5 2 A WRHA BRA A & E

TEZED 2023455 34 5 171

PG & (1355 YT8951) I A At st s A= R A BR
2 ) R A AL (HE ) G4 64250 & (175 G1120-100)
W 1 b5 2K E R R 7] 25 17 5 R (fasting in-
sulin, FINS ) ELISA i & (55 FY-A014648) 14 [ - 7f
B FAE R AT PR B s Sl 407 T 5 5 1a(hypoxia-
inducible factor lo, HIF-la) . 3 B BT 1A (1% 5
ab179483) AU Il N B £E K X (vascular endothelial
growth factor, VEGF) 5173 Ui (555 ab32152)  F i
L0 Ste20 BEE i 1 (mammalian sterile20-like kinase
1, MST1) H. 3 B 470 K (17 5 ab245190) | e I 0% R 1L
MSTI1 (p-MST1) 5 5w BEHT A (175 ab51134) A IR i
JRE NI LA 1 (large tumor suppressor genel , LATS1) HL5¢
FEBUIAR (175 ab243656) A w2 {1k LATS1(p-LATS1)
AT REBTLAR (1745 ab111334) A IRRER 1k YAP (p-YAP)
S RERUR (575 ab76252) (ALl YAP HL s BEhi iR (155
ab81183) IR — B IR T I & i = ¥ (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) £ i [ i & (1% %5
ab9485) ¥ [ 3¢ [ Abcam 2\ w] 5 AR ik AL Wy il b i
FHURIEBRE F G ZHt (555 XY0650) 1 H FifE(FE#
HRHCA TR A
1.3 SEIEhY

SPF % SD K[, 5~7 Jil % , MEME 25 , /& 180~
200 g, BRI = v b sh A BR S 7] AR P2V il uE S
i SCXK (55)2018-0021, & &1 75 i i o 22 °C, 1R
N 55%~60% , 12 hGCREIEIA G AR SR 1
2 Ak
2.1 B SEMBE

¥4 90 FUK BB HL 43 Control 41 (12 H) R 41
(78 H), #5 21 K FROMERfE 251 o Control ZH FH 53 ) e} it
Fro MR AR ISR, SR /NG B DR e T R K
G e IR R M R AR 2 TR B DR BRURSEARY  tes J re  EK
MR 4 )5, #e 35 mg/kg — PRI 5T 0.39% HENR A
I % (Control ZH#% 10 mL/kg 7 8 SR BRI AT R - F7 A5
PR 22 oR0) L VEST IS 3,710 d JBCR Mk i 0 £ R R
FBG, 145 3 Yk 45 FBG =16.7 mmol/L , W] Ay ¥ FR J 5
RUGERE I FECEER b, >R 22 5k e b bR /2 K
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BB AU 0 PR A A R R T AR R S 4 J ), 4%
30 mg/kg M8 i 1 B 3% 1% T HE 2404, P e L 1E R e #Z
PAAE 124 0.5 kg L A 80 °C NI Ay 4 s B
BT L TERBRA R B SR R W R
A B R R B 1 I I8 AERE AR 5 Control £ [ VA AT
Z AL B K A LT A KRR (60 ) BEAL 4
Model 41 , Andro I | H e 70 &k 2H R0 77 2, 454 12
H o AndroffX . H =R ZH 4 S 1.10.20 mg/kg 1Y
Andro VR IR IS AR TR AR R K, IR 2
20 mg/kg 1Y Andro ¥ B FIIE I 1 5 100 mg/kg I 4ER I
SR B H LR S5 24 2 J] 5 Control 41 . Model 217 & 1
I R S SR AR B A R K
22 KRRUERESHRAIKEN

T AR K 255 245 U TRD6F K BB T 340 % kA 70 2 541
AR, >k A Image Pro Plush 6.0 14 73 #T 22 ¢ X% 4] 1t g AR
AT E PRI A . IS (%) = (7
I e T RR — R B T AR ) /5 B T TR X 1009%
2.3 XM FBGXFINS £ EME

YA BREE TR R RS ASEK 12 h, BRI,
JH-e S I HE (S K SRS FBG . IR TS 3% 16 2
Fb 22 BRI K BRUS MBIk, 250 J5 15 31 13
F—20 °CIRAF . ™K& 4% B8 FINS ELISA 107 &5t I 151
R FINS &4t
24 KREOIEARBRGREMMELAGN

AL IREE RS, MBI T 5 3% 136 L L 22 B RR R
5L, 0 R BB T 2H 2R R B T S i A 2R R BB T
KA T A 30 R 2R LA 2R 4% 2 SR B vh b i [, 2808
BERRBE LK A E VIR (3 pm) o PR & I
SRS FNAK A, LLHE Yo, SRS 7 W A005E T Mg gL £
SESRIEHA I, S MPIAS-400 % (55 BEL K SC o b R 4t
MEE B I A EL
2.5 KFRSME ML A K 42 20 A1 2 R4

25 BREE RS, KRR = Sk, FH 3 =X At
ASCRSE I A B A1 & i P2 #H 28 i (endothelial progenitor
cells, EPCs) &t , BAAAES % S0k [14]. 45 R LI EPCs
B 7 AN R AZ AR MBS 1 E 03 FE R
2.6 KRIMEEMLIEIRAIET

HR“2.37 00T I3 , 4 [ 3l AR A A3 B (ORI 45 4 R
BRI 7 A A [ B (total cholesterol, TC) | H i = g (tri-
glyceride, TG) . /& % B2 iR 25 71 JIH [ 552 (high-density lipo-
protein cholesterol, HDL-C) ik %% B 5 2 1 AH[E B (Tow-
density lipoprotein cholesterol, LDL-C) ) & &t .
2.7 K EIHE AR F HIF-1a . VEGF X Hippo-YAP {5
SR RIEXERRIEREN

K H Western blot 53174 I . $2H 6 H K BB
HL B R I T AR U S AR
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P30 o, 281 e S 2 - SR TR T B 5 e P VK 4 5
Je i B RAW IR b AR IRAA M N EA 2 hy A
HIF-1la.VEGF .MST1 .p-MST1 . LATS1.p-LATS1 .p-YAP .,
YAP .GAPDH —# (p-MST1 fHi B b 45 &y 1:2 000, H:
A PURBELL B R 111 000) , 4 °CIER L2, Yels 5 fn
AR A 1:2 000) , 37 °CHFF 90 min; PEMF S
5%, Ll Image VRIS A 1A 55 KB . LAHIF-1ac,
VEGF % 15 N5 11 (GAPDH) 455 19 JK LA 36
7~ R 235K, A p-MST1 5 MST1 . p-LATS1
5 LATS1.p-YAP 5 YAP #& [ 457 19 K B {H He (36w
MST1 . LATS1 YAP % [ B LK
2.8 Zit5aiR

K FH SPSS 25.0 A4 % $icdl EAT e vt or M, T H R
BHAx + s FoR o 2] AR FH LR 307 22508, 4 1]
P H AR HT SNK-g K o A6r 30 /K 1 0= 0.05,
3 HFHR
3.1 AndroXI KR EIHR S 1ERHIZM

Control 4 , Model 4H , Andro {5 . 7 . i 7 5= 2H A2 3kl
FZH K BB T A A 53 0l oA (42.75 +2.31) % . (19.65 +
1.24)% | (23.68+1.37)% ., (27.83+1.51)% . (34.26 +
2.04)% . (21.59+1.26)% . 5 Control 41 HL#% , Model ZH
KB T A A R 2 FRAR (P<<0.05) ; 55 Model 41 He 4%,
Andro ik . E A R4 K RANH A SRR ET S, L
) B AR (P<<0.05) 3 5 Andro i ¥ & 41 FL A, 003617
2K R A T A R 3 R (P<<0.05) o
3.2  AndroXf X[ FBG X FINS & EHI8200

5 Control £H %%, Model £ K i FBG ,FINS 5 %
T (P<<0.05) ; 5 Model 41 Fe 45, Andro ik, H 5
F 2 K B FBG FINS & 2 24 i 2 FAIG, HL 52 5] 4t
£ (P<<0.05) ; 5 Andro & 7 i 41 b 85, 41 4 751 21 K BR
FBG .FINS & 1 i 5 (P<0.05) , 45 R WK 1,
x®1 BAEAAXRFBGEFINSEEMNELR (x+s,

n=12)
i FBG/(mmol/L) FINS/(mU/L)
Control 4] 4671064 1537+ 112
Model4 1938 1.36* 31504265
AndrofI{I&4L 1652121 010+214
Andro Al B4 12374 1.04% 25451148
Andro 541 687079 18645121
A 1765+ 134 3025 2,08

a: 5 Control 4 L%, P<<0.05; b: 5 Model 41 LL %5, P<<0.05;c: 5
Androf& I H 20 LA, P<0.05;d: 5 AndroH il s 41 L #K , P<<0.05;€:

55 Andro 20 LA, P<<0.05,

3.3 Andro X} X RGN EA L5 K EHME A
Control ZH K BB T ZH 214540 1E %, A HES A 7,

B0 M B AL ; 5 Control 41 L #4, Model £ K L A1 1]

LGSR A SERE A R A A0 LI, 6 200 1l A8 A

F /P (P<0.05) ; 5 Model 41 FL42 , Andro fi% L+ 5 71
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21 K UG T 2 2 A S, S AN R T
B0 i A G, R R R (P<<0.05) 5 5
Andro 7= 701 1 21 LR, 300461 350 2 K R 1 2L S 5 A i s
PR, J3E 4N A IR 0, B A0 i A R i s (P<
0.05), 45 R UL 1 F15R 2,

;;;f'-?.;fw’-. I

D. Andro H15!

i

E. Andro 5 l f41 F A4

1 SAKXREUEAHLAHE LER
F2 BAXREMAMEL EPCsLbBIHIRMER (x+

BEFRL(P<0.05) , 45 R WK 2 Fi 2,

10° 10"
10° 10° 4
< < :
O 10 O 10
2 2
-
10° . e
0 w0 100 10 100 100 100 100 10'
FITC-A FITC-A

A. Control £ B. Model 21

APC-A
APC-A

T R} T T -

10° 10 10* 10° 10! 10° 10 10* 10° 10"
FITC-A FITC-A

C. Andro {7541 D. Andro Hl 4

APC-A
APC-A

10°

L T L) T T T T T T T T

10° 10 10* 10* 10" 10° 10' 10* 10° 10
FITC-A FITC-A

E. Andro 1=l 41 F. A1 41

B2 &AXRINEIMEPCs HERMARXMEE
3.5 Andro Xf X R %+ TC.TG .HDL-C . LDL-C &
=1:0pA|

5§ Control 4 b % , Model 41 K [ TC . TG .LDL-C %
1 T (P<<0.05) , HDL-C & 2 i F &K (P<
0.05) ; 5 Model 4H kb %55, Andro i . SR 4H KR TC.
TG.LDL-C & it ¥ 1 2 F Ik, HDL-C & 34 W 2 Ty
H 2 77 AR (P<<0.05) 5 5 Andro &7 B 41 HL g, 1D

s,n=12)
il EAMFHR EPCs H 1%
Control ] 20.14£157 3574028
Model 41 5131046 2124014
Andro A4 8794102 2781017
Andro A4 1348+ 1.12 3624021
Andro &4 17.94£125% 435033
A 10434 L10° 2631012

a: 5 Control 41 H. %5 , P<<0.05;b: 5 Model 41 H %, P<<0.05;¢: 5
AndroffF 4 F 4, P<<0.05; d: 55 Andro 7] £ 4H L #5 , P<<0.05; ¢
5 Androf 57 H4H HL# , P<<0.05,

3.4 Andro XX SMNE M EPCs £ = K201

5j Control 2H [t %% , Model £H K FiL EPCs Lt 4] i 2 %
i (P<<0.05) ; 5 Model 41 %5 , Andro {1 . P, 5 71 5 4
K EEPCs L il ¥ & 2 T, H &2 50 = AR 1 (P<
0.05) ;5 Andro 771 5 41 FLR , 901 751 4 K B EPCs Eb A7l

T2 2023 AR5 34 45 17 1)

HIFIZH KB TC. TG .LDL-C & 81 i & ,HDL-C &
B BRI (P<<0.05) , 45 5 .32 3,

%3 KAKXRIMBFTC. TG .HDL-C.LDL-CEEH
WMER(x+s,n=12, mmol/L)

bl TC 16 HDL-C LDL-C
Control 41 1054032 0.71£0.16 1434010 0.18+0.02
Model# 6371051 1764024 0411004 087£0.12°
Andro A4 5034043 142£026° 0.67£0.05° 064007
Andro 4] 3954041 1.04£0.17% 0.88.£0.06™ 041£0.04
Andro 4] 1732038 0.74£0.15 1.13£0.08* 020003
A 4174036° 115£0.18 0731007 053005

a: 5 Control 4 H. %% , P<<0.05; b: 5 Model 4 H. % , P<<0.05;c¢: 5
AndrofliFH f 21 L #K , P<<0.05;d: 5 Andro P3| i 41 LA, P<<0.055¢:
5 Andro5 40 LA, P<<0.05,
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3.6 Andro Xt X R €] H 4 £ # HIF-la. VEGF &
Hippo-YAP{E S EBHXEARILMNHIN

5 Control 4H L% , Model 2H K B 4] 17 2H 21 H HIF-
la . VEGF % 4 #3A/KF ,MST1 . LATS1 . YAP & H i1
TR AL 7K S35 58 ZERAEAR (P<<0.05) 3 .5 Model 41 11 %5, Andro
% P R g R BB T 20 21 HIF-1a, VEGF 25 3%
k7K, MST1 LATS1 ., YAP & M 1 # R AL K S 44 i 2%
FE, BRI EE (P<0.05) ;5 Andro 5 FI) & 41 [
A T 500 20 K BB v 2 21 b HIF-1o, VEGF 28 [ #3A
JKF-,MST1.LATS1 . YAP %5 [ iR iR 1k /K 71 1 B %
flR(P<<0.05), ZEALULIEI3FIZR 4,

HIF-lo R e w—— S S |05 (Da

VEGE WD s SN SN SR s (5] (D

wsti S ;o

pMSTI R S S m— . 56 kDo

p-LATSI

SR < s — . — (50 Da

PYAP (R s s — . w— (3 kD2

GAPDH WD WS S S - S 0 Do
I I 1 v Vv Vi
I :Control4; I : Model4 ; T : Androfi 7l #:41 ; IV : AndroH 5 i
415 V : Androfsi a4l ; VI 04 .
3 FHEKXREEAELRF HIF-1a. VEGF & Hippo-
YAPESBEHKEXEARIEHEIXE

F4 FHKXREIHEALRAS HIF-la. VEGF X Hippo-
YAPESEBEXEARIEER LB (x+5,n=06)

el HIF-1/GAPDH  VEGF/GAPDH  p-MSTIMSTI p-LATSILATSI  p-YAP/YAP
Control 41 098+0.11 134014 0891007 0955000 0924007
Model 0112002 0.19£003  010£001  007£001  0.15£002
AndrofIEI &4 0294003 0525005 02740020 028£003 0264004
Andro P ] 057006  084£007°  058£006®  0.59£008  058+0.05*
AndroBAIEAL 0884009 LI2E010% 0841008 092£0.10% 087009
b 0243003 0372004 0232002 0272004 0312003

a: 5 Control 4l [t %5, P<<0.05;b: 5 Model 4] Lt , P<0.05;c: 5
AndrofIG I 5 41 L4, P<<0.05;d: 5 Andro"h 7 Ht 41 [L 4%, P<<0.05;e:
5 Androf 4 L #, P<<0.05,

4 i

W PRI JE SR PRI 10 7™ B AORE , IR B PR R
FEBE I e i LR 22— o W IR J2 & A 0 DL A G B
R ALHE MBS A B B i 2055 28 A i A9 9 A
G PEIN I 55, B 0 AR Zp Sl B A R RS
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B R DR R A SR B S R R
115 [Ra B S8 11| = 0a = o D 1 O A e N o e 1
R RN A A G IR R IR A YW R
SRR, KAERFFT I, U AT 38 e el D S A
SR DR SRy B 5 R HHU RV 1 1t A A A S
BT A, (E A 5T 2 W — B OBUIIC A8 2o 400 o £ S 4
JL3 B S B T A B R A, W AR A ST R
SO ] A3 3o 18 15 Hippo-YAP 155 518 B2 VE B R i
JE R BRI AE A B, DR AR B oA FH - FROBUIIAE g B e
HE2G WA RIS o

Andro & M FEAHE ) 28 U3 43 55 R —Fh i
KB, BA T Z B EIG Y, IAR RS R R,
Andro BEWZ i3 1 ] S0 Ak N7 35 S RE N, 2R PR s
B B DR O RS EANE iR SE & B, Andro B
—E FREAC IR T RE T, 5 I BRI AT 5 25 BRI
JORAPE TR 25175 S RO W DR R BRI b, AR R R,
Andro A &% B AHE /i /2 K B FBG . FINS . TC. TG
LDL-C & i, W& 14 HDL-C % i, 38 9] Andro HLAT [
AR PR FE K BRI L AR O/ FH o PR AT, Andro 1]
REXTE PRI A A5 — i I RRRAE

HIF-1o/VEGF $l1 5] 68 52 5 2 0 i s AH O 1 A8 A= 1
BEERT EZEHLH . HIF-1 S2—Fh el BHR 5 PR ) - 3
L AR 3R 1 B- 7 S 20 1 S U8 BRI B 12y
AR EER T, EEALZUE N HIF-1a
BB EAAE IS , S BCHIF- 1o R IR REE TR s 24
Xof I A o 2 O T B L PR 38, J5c I R 1 VEGF™,
B DR 99 B HIF-1a 19 D) BE I M FEAIG, 3 A AR 16 53
VEGF A8 1 3 RS X 4 2H 4B ity 5 1 455 A B A 47 11
WEZW . MR EZUEM , FIH HIF-1o/VEGF 4l A 3L
A8 A I A R BRI A8 A i R D @A, EPCs BERE
G3AE A P B AR, SCBE A s A K T L A IR R 0 A
TP, A8 0 A5 AR K, AR Im A RS, EPCs 4L
SR BE SR 2 R PR I A A8 7 R 1 — e
A SEFEAR, R SR B TR RS I G ™, AR
F 5% B, W R /2 K BN T 2 21 v HIF-1a . VEGF 28
FI K, BT A, B AN A EOm 1 E i+ EPCs
LU A5 241 B 8 FAAE , T 25 F Andro Ji5 W) S 35 42 5 1 WE PR I
S K LB T 4 21 P HIF-1a, VEGF 25 1 38 18 7KF , 81 1
WA, BN A HOR A1 E il EPCs LU, $27R Andro
FUA PR e 2 R R A A il B A VA A PR

Hippo-YAP {5 5 8 [ {1 & MST1/2, 8 75 & 1 Ml
LATS1/2, YAP FlHi 74 PDZ 45 45 525 1 75 5 580 A
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