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1. R 2 R — Mg BB, IR KT AR X L % 955, 410007; 2. I P EZy R,
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[(FEE] BM iR AL S REARALE R L iR TRER NS, FiE 560 R iFEEE LMY
HBRFRE, BAE, RARTARSRAK, T SAZ4H, H4103, RBRF KA, XA LK
AR+ TR ERG HE LR R L LB IR MBe R RS CRAK, P, SHZ4
SANET RS A 1.87, 3.73, 7.46 g/(kg-d)EF , BARMITAL T RARLITHESEN 1.87 mg/(kg-d)
BE, BFRAFEAAL T I0m/dRLRKET, SA¥HELET A, KA HE F ENK ) Hisd b imE
M A AT RA PR LLEIE P BRI R ATIEE RS F e RS, MEsmk sy (G0
SMRE R, R mAE. RBRR S . FENME BT EsmARG G ok ), it sk HaAsd; St
B BERAL P REAHEFRT la (HIF-la), oE A ZXAEKEF (VEGF) ., & WA EKE T k2
(VEGFR2). &AM &2 (Ang-2). mEFfmi A KRBT (FCF) MMAA; &G %Ik P i ikl 2 58 5 4 0
¥ HIF-la. VEGF. VEGFR2. Ang-2. FGF& & kik, R HEFE T, BFRAM T35 AR
BRI T LB RRIE N BRIR, B HMsadk, AT ARG R KM, skt figmil; SR MM,
SR R BT B A B T B3R L L 0 AL B AR, AR AR e s eh B M mAE R HAEA 4L
B, SRARENFAFRAMTUAEIEZFSRERY) TR, @ESNEREE. BABRASEHEIK, RERE
T, PEMRA T A, B DRI AL, BERM LA P HIF-la. VEGF., VEGFR2. Ang-2. FGF fatkk
RER G RAER (P<0.053P<0.01); H&RA T, & FAF JAAMITHEEIEAFEEL T8 R RAKHA
T4 (P<0.01), SHET. A THEAARMITHLENFHRHE, SIFLEFLGEHFEL (P>0.05),
it SR A T TABE S LR HIF-1o/VEGF/VEGFR2 45 5 i@ 5%, M VR b & # 4, 2 5 M
e, MR R AR AR AL Z R B A
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£k 113977 . BBk RERE AL 2 S 8O0 1 SRR ISR, (R SIESER T, 5 TR
FHE, HRBEHOR T O & R R R 1 R SEEEY A L, SR AN U © L BER
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i, PEMUR IR T BKGE , PO LSNP AL “ Sy B
Yoy [RIET, TR DU K A K T LA S ka1 bk
KT oRIE, B AR A Tk o Ak R A 6 4 i 5
M, S EOR BB E A . I B B
PR B I AR A I AR AR R IR S
FEATRAL S R EEE T IR AR T R A
(EHHNLE) “OZITH”, BAEEEI. 175
T AR Z T, BB s, OJR B8 RTHR
TR RIS ORI SRINSE T = S A 7 TS G
AR, GO 28 AT R I A E AL L R B R
I 7, IR AT R B kR A S 4 B B i) 9 R B 4
WE NS FE AT I AT A b, AR 5T N HIF-1a/
VEGF/VEGFR2 i R 10097 28 X 88 B 45 1F &) it
BB Ay o BHL I 0T A A s e B mT RERILAD RO R AR
Biii6 2 i BS54 L Il AR A 2 Ak E . SE8R
O 38 I R B 2 K2 sl W) S SR AR 3 Y S bR v
= (BHHILS: ZYFY20160515).
1 MREAZE
1.1 4%

THIERIEYE H AR RE 460 5, 10~ 12 i,
i (2.13+0.15) kgo WA g 1738 vd ik 5K
s R R, SEER BV AT UEYS . SCXK (1)
2009-0012, AA&IES : B 35 D20-006 5 . 5
RIS SR, LRSI R 24 ~ 25°C, AHXE
J& 55% ~ 60%.
1.2 %4

DRZBEATT: S 15¢. NIE10g. =L 10g,
B4 10g. I 10g. 7210 g, FHMR 10 g, KFF
5g, HZiimIt80 g, oA 70 kg i NEEH L2
FldE o 2GR R R T R 2 R — B m B B 2l
FIBHEML, B AR (200 mD)IESIA) . Hedi 2k
FERO. 4 goml " W AR 2500 . FUARABLTT BN 2 B
(dbwimeRAARAA, BHAGHEFS:
H20090179) .
1.3 EZXHA AALE

I8 B EE 240 (iR, S 57-33-0)
B R (AR5 e AR A, #t5 .
H13021731); B BEviiE (RIPA) 4 24 i i
(bt IS 5L R R AR A ], it C1053) ;
ECL # & b (FEBR i R B A Al L it 5
RJ239676) ; HIF-la.. VEGF. VEGFR2. IfiL %% 4= i
K 2(Ang-2) L HEMMA KK T (FGF) &
(¥ F R A TREABRA R, #HS K

- MK1201, EK0541 . EK0590 . EK0938 . EK1172) ;
HIF-la, VEGF. VEGFR2. Ang-2. FGFHiik (13
WA R ARG BR AR, SRy
bs-0737R . bs-34032R . bs-2089R . bs-0677R. bsm-
34016R); GAPDH (&I - fl A ) T R4 IR
Al, b5 BM1623); BRARS A LY EEARIC 1L EPT
oy (5. ZB2306) . SRR YW (5.
Z11-9610) , dbth i e EMEARARAF; H#
Y (4t . G1100) . Scott Hfb ik (L5 .
G1865), At RFEERHARAF . =R
15% FEFEHKY . 2% MHIEEE . 5% 50 . 78% Frfifmkt
AL, FH TR R 2R A A — T s e s 2 1) 5
L0 MY R

e Wi (H A Nikon A H], %15 E100);
e IR 5 A (VL8 KA AT IR A |), B4
DMT-2500) ; ULV 3 AL (L ifg i b sl A FR A
A, WY HM-24); KR4 A s BEIE A VR E O L
(KM ONA RA R, %S TDL4-T); 4
Hah BRI (AL s— R A RA R, #S .
WD-2102B) ; & 13 B LUk AY (b st i s — AU A%
J©, B DYY-6C); VIR #HL (Reichert Aw], &l
5 : 820 Histo Stat) ; BE#EGH T RS (B5atHR
AR A BT A BRA R, RRAS S . MIAS-300); fii#
/NP BEEAL (RN T LR AE VR A R A A
R4 KR-1088Z); Zhlik¥ ikEk4E (N4 3.0 mm) |
BREY RIENE . Ik EESE (KE20mm) .
Ik EE S22 (0.018/300 cm), ZE[E Cordis A H .
1.4 &R, SURTHRF *

JITA S 00 G N PR R 1], PR LA Rk
10 R F1ER B FARA, HAa%FH kSR
WM AR o SR FH i R TR} R R+ 1 3 B fikosk 22 45
P31 15 BRI H 25 IE 2 A BEHRAR TR 1 e g AR
28, WAL T T E o keERERI . Bk
AR NI DR AR - G U M [ E T TR
B, O ZH (30mg-kg') F-ZE ki SRR
R HEE, AT RBIIKEERIR , ol DL e 21 (o
BBk, SLRIEA S22, BY PR
LTS SRE L, K BREE S A MR B bk 47
ANEWEFBhPK, KERETR (7.5kPa) J5lEE T
i ESkh B, BEEFEREAILGIST, HRm ek
PR BAHE RS AL, O B3 R
SE. FHESINNTE, R FHEZX4NTUNNA
WS, #L3 K, AR 0 FEYs . ksl S iR
48 WAL St R BENLEC T F A 2 TR
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RIPEM, PIHR O] ULRE = sh Pk BEd . HE Y@ iR %)
WABEH, DL KBRS B A5 AR R B s TR 41 B B T
W, ZESRAGIFEE S, WARR P B A5 RS BT
PR ol v R TP RA L T e, AT
LBESh K ZE ] 6 AT 2L, (HRE ABRBERLA
N 35 AR B ) 1) G e B ML 7 3 1 o S BT A
FARMITT A AL RL . . &AL, B4 10
Ho YRS Jrikse) " B, B70 kg %
NAEH AR by O J 28 v 70 e A g F O o
TR IR, . SRR A 4 25 i) 2
1.87. 3.73, 7.46 g/(kg-d), HARAMIT UL 255
H1.87 mg/(kg-d), fBTF-ARHFBIAIL LT 10 ml/d
HAKHEE ., KA HMES 1R, EZ8 .
1.5 MERIARA T ik
1.5.1 M EIFRARBEFHEINE BLER
24 h 5, A% T LA 100 mg/kg 15 B G - DK 1 5
WhEE, WURREER B (L& B MIE 28k
2.5~4.0 cm, AFEL KM MG, A
A7 10% I 1 3 0O v B, RS IR, 10% H
1 F R S 8 , Y0l (JREE 4~5 um), AIEY)
F 60 ‘CHERE 30 min, FHL IR LR K,
ARG 10 min, FEKPE, 0.7% R L
FEfb 5~6s, vk, WRSHEFLIYE30s, LM
FERRAK, AHIR WK 30s, HERIEE A dE
AT R TR DI RN A0 1 4 T EE 3 Bl ik A 21
M BEHRA L5
1.5.2 s ma B HamIgs WSk BEH i B Ak
MAEB2 em, BT 10% thPEPEE P E e, —H50
HAVB WK Y) R, SEATIAT O Y il 4 i /1 g
Ji i —wBor U A WY R, 1T Masson 7
X BRAr EA TG 05 o — o SV Sz i Ak
W2 CD68 BH M F) 7 A 40 i L) K o SF- M3 WAL BN 2R
(SMA-a) FHMEREIH LA . 400568 T, Ak
Yl 2 /03 s A WP 0 IR DLBE 56 B b, IO
fH. R MIAS-300 =22 EUZ /AT R 40, D Bt bk
P BHAE e R UM S i 0T . VR AT L SRS
S LA M A5 o5 B 7E BB T AL B 43 L BEBLG) 45
T He= A AR I B 4 e+ TR AR 23 e )/ CF- 1
WLAHARL 53 e+ IR AR 48 A L) o
1.5.3 JmELEY EEETS  RHIEBA R
HIHPL A FIE S 1) P i 45 H s TE A 43 o %
AT R RN . AR . K. BA . 3
i, w5 MRE . BT, £ AN 0~3
g5, TR AR PR B A5 UE RSy, (R

VAN 3 TR T s O
1.5.4 Sz abxm & 18 £ 3h bikse e 28 28 HIF-1a,
VEGF. VEGFR2. Ang-2. FGF &k HUERZEH 1
BiA Dy b i Fsh Pk 21, A B =
K, B K 3%H,0, % B 10 min, PBS Wik
BRS min, 3, WEIM—Hr (1 100 7 B ) |
PBS #fie Bk 2 min, FE3 W, =40 (1 : 200
k), 37 CHE 30 min, PBSE, MMABCE S
Y. ZEii2h, 0.03% DAB WL, ZEWKhvk, 75
KREZLZ YA, b, REE, RSB IR
K, LW ORER], R R, 400 F5 065
WSS . B R R A B B Bk N
AL LUK A 35Kk, 7E MIAS-300 B 22 KR 7 M &
GF, g Y 10D fE .
1.5.5 Westernblot M| % I % ZhhksE 2822 HIF- 1
VEGF. VEGFR2. Ang-2. FGF& @& %k WEk#
05 B & A BEHL R I 2 sh kAL 4L, PBS ik, BY
N, BERERLA)ME I RIPA 23, B T B0 0L
(4°C . 12000g) .0, W EIEW, BEbrto AR
mn AR VMR EE, BRE . RLIKSTES . 25 VLR 30 min,
FUCRE T EMA, ImA—d (3K 1: 1000), 57
BB, TBSTE, #HE 1 : 1000 L7l in A HRP
PRIg =80, SHE37 CIEE 1 h, TBSTHER, ECL
R G B . s, AfEASW, H
Gel Image ststem ver 4. 0 #4537 o
1.6 %it¥Fik

fdi I SPSS 23. 0 AT B AL 2R . - E i8I 77
HIESIHLL (x+s) F£on, ZUAHECRH AR
B2, P LLE, 2255 H R LSD
%, HEARFE KM Dunnett’s . P<0. 05 H 25
AaitEE L
2 HER

scm AR, RFEARAET 1R, BRI AL
AR EAST3H, DA, PRlEd K
AT AL HET-2 H
2.1 ZAREFHHRMALHE EEHF

B, B 278, TP B 20 i A LA
MUHESN R ST, A RESERE, TBREPUE AL, AL AT I
SR E0EIR, PR AT B A IR A e, AR
SEAMEIR, BESRET AR, SRR LA, U
ZR A5 S 2 R A T A BRE e 2 24 179 25 9 A I ik
W, BB A S TR S . 50 R
A A, OmAEh . ERE A A TT 4
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IR bl
. ROEL T BEHOR AL AL

B KRl EEEHGEIES AR (HEZe, x400)

TE: RO IS o B AL Ak

ALY

B2 &% s kBRI SR (HE 420, x400)

PEHTE AR 45/, 5 B InEG e, IR IR 40

i B e o>

2.2 BRI BBEIR R A F B G WG H LA
BRFARARAK BB, £ 1R, SHEAHLL

B, IR ZRAS AR SRR T T 2 AR BRI L il

IKARR A o3 FURRAR, U8y . i LA & 4

B, BEHZ R B (P<<0.058¢ P<<0.01);
SRR, SR SRR
P TT AN AR BT . L VR A0 A 43 L A G R AR
JE T Ay . -V LA 43 L S 36, B ) 4t
TRBH BRI (P<0.01), O FETH . ErlEY
FIGR AR A 7T 20 40 18] P EL 3 45 48 b 22 % 040t
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R SR BBEHR S BT 58 5 A (7+s)
215 B 41 S g 5% RGN/ % SR 1% S LA/ % BEYLZ 5136 5k
FARA 9 — — — —
AL 7 23.642+7. 285 38.45149. 623 7.91622. 324 18.523+5. 417 2.349+0. 685
IR AR 4 8 19. 273+6. 241" 32. 634+8. 125" 12. 384+4. 563" 21.492+7. 123" 1. 532+0. 463"
R FE R R 8 13.429+4. 832" 22.593+6. 547" ¢ 18.926+6. 152" < 25.248+8. 725" ¢ 0. 815+0. 378"
IR R A 7 12.351+4. 574" 21.485+5. 426" 19. 375+6. 818" 26.321+8. 941" ¢ 0. 740+0. 363"
FARAb T 4H 8 11. 028+4. 269" < 20. 562+4. 935" 19. 834+7. 016" © 26.455+8. 972" ¢ 0. 682+0. 314"
W " FRAME],

a) SRR IE, P<0.05; b) SR E,

R (P>0.05),
2.3 AR RIFEFBLEIEP EIEIEIR S LA
TR, SEFARAE, HAILH % T4 IEE
PO KSR B T (P<<0.01); SREAIALLL
B, IR AR R A A AR A T T A AR AR T 43 B
FUS TR (P<<0.058%P<<0.01); S.0RZEH &
IR, CIRZET L R AR R T T 2 A A
POy K BBV B BREL (P<<0.01),
2.4 A4 % E Bk BE M 422 HIF-la,
VEGFR2., Ang-2. FGF &k %7 LBAL M) 25 R ph 4
% 4 R Bh Pk B B 4 40 HIF-la. VEGF,
VEGFR2. Ang-2. FGF 3Kk 2H A g o455 LT
B GHEEMASC 45500 . £37m, SHBFAR
oMb, B A Bl K BE B 2H 41 HIF-la,
VEGF, VEGFR2. Ang-2. FGFHdlfb Bk
BB Z (P<0.01); SHAIA LI, IR %E
&I 2H F AR A VT 41 HIF-1a. VEGF. VEGFR2.

VEGF.

P<0.01; ¢) SOMAMLAIEALLE, P<0.01.

2 M JR AR Al 7T 40 HIF-1ae, VEGF. VEGFR2,
Ang-2. FGF IAMERIA BB (P<0.01),
2.5 A0 % % 3Rk 34042 HIF-la. VEGF.
VEGFR2 % & & bk

Fam, SEFRAE, HAILH % FshkEE
H 41 HIF-1a, VEGF, VEGFR2, Ang-2. FGFE
Fl%%i;ﬂﬂﬁﬂ% (P<0.01); SHAIL L, O

7 45 ) i 4L OR AR M VT 4 HIF-1a, VEGF,
VEGFR2, Ang-2. FGF#HEFIEIEFEM (P<0.055,
P<0.01); HOmBEMGANEALE, Ozt
R A R AR M T 41 HIF-1a. VEGF. VEGFR2.
Ang-2. FCF & F3RIA B FEIL (P<0.01). &4
Yt TS K BEH 20 41 HIF-1a. VEGF. VEGFR2.
Ang-2, FGFZ I HLIK B LA 3.

3 iTig
S BEHRAE S 12 SRR MO LR AT ) 3 2
S EEIEAE . BEHR Y TARTEBA . RIE . EALRIY

Ang-2, FGF [ & ik b (P<0.05 5 P< SER, FLRTIE R AR A N B R NS E | iE
0.01); SmBERmA i, Rzt . &Sl EVEE, JFHGkZ R UM AR
T2 S MBI E G BRI 5 SR TR (4F, x+s)
415 kA Hiph K SEV3 FefE
i FARLH 9 0 0 0 0
REAIZH 7 2.53+0. 95" 2.28+0. 72" 1. 74+0. 68* 1. 56+0. 62"
(L ARIGR R 2H 8 2. 17+0. 86" 1. 93+0. 75" 1.3120. 62" 1. 18+0. 43"
S8 R AL 8 1. 6320, 54° ¥ 1.58+0. 487 0. 940. 357 ¥ 0. 66=0. 297 *
SV 2 T R A 7 1. 72+0. 567 ¥ 1. 4620. 60° ¥ 0. 8320. 457 ¥ 0. 57+0. 247 %
FAAMITH 8 1.75+0. 887 ¥ 1. 3420, 637 0. 8620. 497 ¥ 0.55+0. 217"
215 AL G HR Bk S
i FARLH 9 0 0 0 0
A ZH 7 2. 330. 87" 2. 05+0. 76" 2.45+0.91" 14.94x1. 81"
SR AR IR 4 8 1. 82+0. 55" 1. 63+0. 39" 1. 85+0. 64" 11.89+1. 67"
(LR TR R 8 1.35+0. 4777 1. 14+0. 529 % 1.23+0.719 % 8.53+1.327 ¢
S 2% e AR 7 1. 19+0. 68 0.98+0. 417 7 1. 10£0. 657 7.85+1. 467
AT 4 8 1. 13+0. 627 0.96+0. 377 ¥ 1. 15+0. 707 7. 741,527 7

W oa) SRFPARLILE, P<0.01;

b) SEA L, P<0.05, ¢) SHEAI4IHE, P<0.01;

d) SRR i, P<0.01,
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£R3 FHUHRTHNIKIIRALI HIF-1a . VEGF, VEGFR2. Ang-2. FGF Gzl b BHM:# Ik A (10D, #+s)
215 FREL HIF-1a VEGF VEGFR2 Ang-2 FGF

BFARA 9 0.527+0. 214 0. 165+0. 082 0. 143+0. 064 0. 159+0. 072 0. 2450. 103
REA L 7 0. 842+0. 351" 0. 749+0. 294" 0. 652+0. 247" 0. 853+0. 395" 0. 632+0. 245"
I BRI 8 0. 714+0. 326" 0. 628+0. 232" 0. 549+0. 225" 0. 726+0. 329" 0. 478+0. 217"
DI AR 8 0. 581=0. 245" ¢ 0. 543+0.215” ¢ 0. 476+0. 193" © 0.534+0. 213 ¥ 0.384+0. 153" "
DI E R 7 0.563+0. 232 " 0.514+0. 2127 ¥ 0. 453 £0. 186" 0. 472+0. 194 ¥ 0.353+0. 142 ¥
FAATT 8 0.528+0.217" " 0. 465+0. 1837 ¥ 0. 437 £0. 165 ¥ 0. 438+0. 186" 0.361+0. 139" ¥

. HIF-la, $HEIESHT 1o VEGF, MM ERKKET; VEGFR2, MW KKK TZIK2; Ang-2, M EME?2; FGF, MG4:

AMFE AR T

a) SIRFARALE, P<0.01; b) SEAAIILE, P<0.05, ¢) SEALAILE, P<0.01; d) SOMBMEAELALLE, P<0.01.

R4 HUHRTHGTRAL HIF-1a . VEGF, VEGFR2. Ang-2. FGF % [ it i

(mmol L', x+s)

20 51 Tk HIF-la VEGF VEGFR2 Ang-2 FGF
e FALH 9 0. 325+0. 042 0. 264+0. 035 0. 138+0. 029 0. 125+0. 012 0. 063=0. 018
TR 7 0. 973+0. 128" 0. 852+0. 094" 0. 614=+0. 105" 0. 532+0. 094" 0. 2750. 039"
DR AR =2 8 0. 746+0. 095" 0. 6330. 065" 0. 527+0. 074" 0. 4650, 172" 0. 1430. 047"
DR 8 0. 532+0. 086" 0. 429+0. 057 0. 432+0. 063" * 0.341+0. 118" 0. 085+0. 026
IR 2 R B 7 0. 483+0. 082 0.431+0. 072 ¥ 0. 4160. 095 0.316x0. 087 0. 082+0. 025
AT 8 0. 469+0. 054 @ 0.395+0. 043" 0. 324+0. 082 @ 0. 258+0. 055" 0. 0760. 023" *

I oa) SEFPRAE, P<0.01; b) SHEBAHE, P<0.05, ¢) HHMYILE, P<0.01; d) HOIERMHRELLE, P<0.01,

HIF-1g M“. 120kD
--——- 34kD

200kD

VEGF

VEGFR2

FGF 18kD

GAPDH 37kD

A B C D E F

e A, BFAR4; B, B, C, HURMITAL; D,
DRAEREA; E, OMAPRIEA; F, ORI EA
B3 K% EIkBEIRAL HIF-1a. VEGF,
VEGFR2, Ang-2, FGF 2 HH k&

S, AEHWBANIL, JE TR R A A
A5t B DR R ) 5 BRI A A7 T B R 2T £ i
0,5 BT AR A AR AR RE , AR i B R
P, I T 2R 4EIR B S A0, — BT 4RI AR
G BB, BEBRPY I R (ZLARAE . M4n
EH L M) BRCEILAEN, T SBEke s
MIZE . (RIF - EHLEGEOSHR) ic#: “0<
T, 2Tl T, EEmL R
IR, DAMZEE, TR, PR AL, MR
Wifle Rty , SECRMB T 0. B I8,
VR 2R R A LA LA AR A, R I = af A A
T, IRARTRELE A AR 2 00, B A A A

FE T LAY A P e Ak s VRO S 8 T IR, RS
B, MEERKAN, SEUME. OEZE N BB,
BroArim, BEAZEEA. R RZ. It
Z . NEIHEZ, BAWE AR Z I8 5,
AR B, BT, FHERE, HEsh S
BT, AEMIEIE; 4. LR, 1TAM
BB, AR, IR | AT, 2
fatha . B, AT AR IR . ARSI,
L, WA, LR @B S
M. AR, RET 02T BISE
STFHNE L, AR BN, B R
HEEUE AU VR o B B e i R T i, i
VA 2845 7 i 2 RN SR T T ZH S8 B R A A, L
OIRZET . AR EARAT T ARCRE T O 28
R 2, TR B R 28R T PN IE 2 P B R
FETE

HIF-1a/VEGF/VEGFR2 {55 53 i 15 BEHe iy 9 B
P I 5B AR B VI 56 . HIF-1a S22 B S IH T,
BAACIRASTT, HIF-To (U306 7T 18 VEGF BRIk,
S EBEH PR R M B, NI PR ) 5 B
2407 VEGF ZIMAE P R A K 7, nl {2 2F if 2% iy
JEIE AT (PA) L5 S £ PR o L7 1
(PAI-1) b33k, SEOME @SR ™. M
W Rz 4 K7 22 & (VEGFRs) 4 & VEGFRI,
VEGFR2. VEGFR3, VEGFR2 % %k T I W
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B 40 16 9 T AURE L B IR G T AR AR, VEGE il 1
VEGFR2 (@ A RS N iE(S 500+, =3un
BN A0 B YG BE R AT RS, BOTE — AL A S
(eNOS), FHUM A WEVERE I, Frlh VEGFR2 i
FER AR EMLAR RS B M R AR A R
R, /NI AL e AR, BB R
o7 FH I A PR R A A DR R 34 T R ke iy g B I 4
Az, FHWT VEGFR2 AT I 2 ki /b 44% (R EH A H i
WD BEER P 80% HYLLAAEANE , IR BHKT VEGFR2
AT B £F 2 38 0 54%, S ¥ VLA A B
123%, (HA5BEHE nfE ™. Ang-1 3% 1PN K2 4
U5 T 40 L LA R i AT LA 2 ) s e e, el
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Effects of Xintongtai (.>}i#) on Pathological Angiogenesis and HIF-1c/VEGF/VEGFR2 Signaling Path-
way in Abdominal Aortic Vulnerable Plaque Model Rabbits with Binding of Phlegm and Stasis Syndrome
YI Qiong'?, PENG Qinghua’, GUO Zhihua’, LI Ya’, WEI Jiaming®, PENG Xiaoping’
1. The First Hospital of Hunan University of Chinese Medicine, Changsha, 410007; 2. Hunan University of Chinese Medicine;
3. The First Affiliated Hospital of Hunan Traditional Chinese Medical College
ABSTRACT Objective To explore the possible mechanism of Xintongtai (.1>}i#E) in treating atherosclerosis with
binding of phlegm and stasis syndrome. Methods Sixty clean rabbits were randomly divided into sham operation
group, model group, fluvastatin group and Xintongtai low-, medium- and high-dose groups, with 10 rabbits in each
group. Except for the sham operation group, rabbits were given high-fat feeding plus balloon injury of abdominal aorta
to establish the vulnerable plaque model of abdominal aorta with binding of phlegm and stasis syndrome. After model-
ling, Xintongtai low-, medium-, and high-dose groups were given Xintongtai containing 1. 87, 3. 73, and 7. 46 g/
(kg*d) of crude drug by gavage, while the fluvastatin group was given 1. 87 mg/(kg+d) of fluvastatin sodium sus-
tained-release tablets by gavage, and the sham operation group and the model group were given intragastric administra-
tion of 10 ml/d of ultrapure water, all for 8 weeks. HE staining was used to observe the changes of pathological angio-
genesis in vulnerable plaques. The traditional Chinese medicine (TCM) syndrome scale for binding of phlegm and stasis
syndrome was used to evaluate the syndromes and calculate the total score. The plaque components including the per-
centage of extracellular lipids, foam cells, collagen components and smooth muscle cells in the plaque area were mea-
sured, and the plaque vulnerability index was calculated. Immunohistochemical method was used to detect the posi-
tive expressions of hypoxia-inducible factor 1a. (HIF-1a), vascular endothelial growth factor (VEGF ), vascular endo-
thelial growth factor receptor 2 (VEGFR2) , angiopoietin 2 (Ang-2) , and fibroblast growth factor (FGF) in the
plaque tissue. Western blotting was used to detect HIF-1a, VEGF, VEGFR2, Ang-2, FGF protein expression.
Results HE staining showed that there was no plaque in the abdominal aorta in the sham operation group; in the
model group, the elastic layer of the arteries was damaged, forming vulnerable plaques, and there were obvious foam
cells under the intima, and the fibrous cap of the plaques was ruptured. Compared to those in the model group, the
vacuolization of plaque tissue in all Xintongtai groups and fluvastatin group was significantly reduced, and the struc-
ture of arterial intima and plaque was more stable. All Xintongtai groups and the fluvastatin group had lower separate
and total TCM scores, decreased extracellular lipids and foam cells, increased collagen components and smooth mus-
cle cells in the plaque area, decreased plague vulnerability index, and lower positive expression and protein expres-
sion of HIF-1a, VEGF, VEGFR2, Ang-2, and FGF in plaque tissue than the model group (P<<0. 05 or P<<0.01) ;
and more improvements were found in the medium- and high-dose Xintongtai groups and the fluvastatin group than the
low-dose Xintongtai group (P<<0.01). There was no statistically significant differences in all indicators between any
two of the Xintongtai medium-, high-dose groups and fluvastatin group (P>0.05). Conclusion Xintongtai may
reduce pathological angiogenesis and stabilize vulnerable plaques by down-regulating the HIF-1a/VEGF/VEGFR2
signaling pathway in plaque tissue, thereby improving the binding of phlegm and stasis syndrome in atherosclerosis.
Keywords atherosclerosis; vulnerable plaque; pathological angiogenesis; Xintongtai (.0>¥%%) ; binding of phlegm
and stasis syndrome
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