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FARA . TIREEARY) A b HR )20, SR FH PR I 20 ok A2 /08 BT Bt eSS Y, Y A0S 8 22 45 T KRR 4
(0.94 g/kg) , 3 BNTFL4 T2 W55 1.3.7 14 K, RO GHCEEF 38 (ORI it 37 £ , S0 28 0 970 0 22 155 190 5 qPCR 4G
a4 N A2 KT A (Vascular Endothelial Growth Factor A,VEGF-A). I M A4 KR T 532K 2(Vascular
Endothelial Growth Factor Receptor2, VEGFR-2) Il £ i3 2(Angiopoietin 2, Angpt2 ) mRNA [F) 3k ; RJF 7.14
d SR HPE 9t = hRk (Ki67/Tomato-Lectin/DAPDARICHEA AL U8 A 14 . S5R SEOA L, RIFREEEE Y40
ARJG 3.7 d, Wl in(P<0.001) Ki67 FHHERBH L RJE 1.3 d, 8l VEGF-A  Angpt2 mRNA H)3ik I
#(P<0.01.P<0.05); K5 7 d, VEGFR-2 Fl Angpt2 mRNA (35315 FiH(P<0.05), £  KFREEYRESIE I/ NR T
JRlcBfe ri A (4 o 550 A, LR FALA AT il 5 £ AR 58 A Y F VEGF-A K JL3Z /K VEGFR-2  Angpt2 [k .
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Effect of Ethanol Extract of Gastrodiae Rhizomaon Angiogenesis in Ischemic Hindlimbs of Mice

ZHANG Binglin, XIA Shuangli, MA Chenjing, LI Xiufang, DAI Rong
(School of Traditional Chinese Medicine, Yunnan University of Chinese Medicine, Kunming 650500, China)

ABSTRACT: Objective To investigate the effect of 80% ethanol extract of GastrodiaeRhizoma (hereinafter referred to
as “extractive from ethanol extract of GastrodiaeRhizoma”) on angiogenesis in ischemic hindlimbs of mice, and to provide
experimental basis for the treatment of ischemic diseases of lower extremity. Methods 72 male mice were randomly divided
into the model group, the sham operation group and the ethanol extraction group with different treat time. The model of lower
limb ischemia was established by blocking femoral artery. After modeling the mice were continuously administrated with
ethanol extract of Gastrodiae Rhizoma 0.94 g/kg. The blood flow of ischemic was measured with a laser Doppler blood flow
(LDBF) analyzer on the 1, 3, 7 and 14 d after giving the samples. The expressions of vascular endothelial growth factor A
(VEGF-A), vascular endothelial growth factor receptor 2 (VEGFR-2) and angiopoietin 2 (Angpt2) mRNA were detected by
performing qPCR. The neovascularization of gastrocnemius muscle was labeled by immunofluorescence triple labeling (Ki67/
Tomato —Lectin/DAPI) at the 7 and 14 d after operation. Results Compared with the model group, the blood flow and the
positive expression of Ki67 in the ethanol extract of Gastrodiae Rhizoma group were increased on the 3 and 7 d after
operation(P<0.001). The expressions of VEGF-A and Angpt2 mRNA on the ischemic side were up—regulated on the 1 and 3 d
after operation. On the 7 d after operation, the expressions of VEGFR-2 and Angpt2 mRNA were up-regulated (P<0.05).
Conclusion Ethanol extract of Gastrodiae Rhizoma may promote angiogenesis in mouse lower limb ischemia model, and its
mechanism may be related to promoting the expression of angiogenic factor VEGF-A and its receptor 2 and Angpt2.
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T e i R s 2 Bl Bk pe A A S i AR BB A
TEI HETE A R 1 — 2895800, LASH KA Ak A 8 |
AR A ZE A KA 98 VAR BR v J2 fe o i DL, A A e 1Y)
IR B EFE NI  TEBR R & A
RS WA RA —EMAEERE T, RN
L5 A R S A A 3 37 ) (LI o o D5 1 18 42 g
TIA R, WA LA R G2 Akt il A2 i D e &2
DRI 3 e 245 0 2 3 e 1 8 67468 52 %0 IR it ) 3 9 7
HAHREE L,

IR RIS & B, KIFR 80% B4 AT 12
HE fi R 10 PR R A A B A K B (Middle cerebral
artery occlusion/reperfusion, MCAO/R) i P4 I 45 37 4
(AP AELEC T A1 J] e it 4 1 FH oA DL ARG, PRt A 512
190300 3 BEL B e 2l kv A /0 BT IR IS Y, ¢ R
JER P X 2 R AL B ) ISR 2B 0T, S R TR
I7 T PR il M A A S A B
1 #R5H®
1.1 %4 5XH  TRIzol™ X7 (Thermo Fisher sci-
entific,191012), PrimeScript™ RT reagent Kitwith
gDNA FEraser (perfect Real Time) (Takara, AGH
1533A), PowerUp™ SYBR Green, Master Mix(Thermo
Fisher scientific,662399), Anti -Ki67 — #T (Abcam,
GR3237895-1),Tomato -lectin (Vactor laboratories,
TL-1176), F-4if g6 H&L (Alexa Fluor 488)( Ab-
com,GR3176293 —1),Fluorshield Mounting Medium
With DAPI(Abcam, GR3182624-6), 111 ¥ IfiL 7 (b 5T
R FREA BR A7 ,SL034),0CT (Thermo Fisher
scientific,387208 ), DNase /RNase—Free Water (Jt5T
FHERH AT ,20180628 ) .

1.2 RORBE3RY  FRECRKAE S 500 g, i, o 10
Hffi. 7 80% W 6 1.,75 Cluli#EH 2 h 7, Bk
T, LW AR BRI N 80% LB 6 L [l 4R EL
2 h, BIFHRBOR VR AE 1B Y) 46 oo

1.3 AUE BOEHEOBE Uk I A0 4 3R 45 (PeriCam
PS), SEMFPEEE R PCR X (QuantStudio 5), B
PCR {X (ABI Veriti), 7K % ¥] i #L (CRYOSTAR
NX50), 7 RME (Ci-L), HEE Pro’sKit (1PK-
SC109B).

1.4 S¥3hdh  SPF MR WIF/NEL, 6 Ji i, &
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ik (202)g, AT 7 KA A W E AR B A BR 2 w4
it AHIES : SCXK (1T )2015-0001
1.5 AH DR TR R M RN
TES 10% 7K & S BESEAT IR, /N BUSE 2 RRBE IS F
FAPEML [ F 37 CHEIRIERAES A7 0 B v 4%
SRR BN 8T— 0.5 em V11T, BEEEBIK, /N
O3 B R 2 R K L RE B Bk % h Bk e S
ik, F LU BEL BT 11 30 ok (7 '8 < 1B sh Ik 5 30 8 o
Bk 53 S Ab T sty TE B A B ik B Ab T AN
PRI ), BRINTC D M5 2 TR A JF
T35 RS 30 min (7 IO BICEAS: U 799 00 F B i 3
I, BRI B s R AR B 50% LT A
WAL

W S8 ST ML T AR AL (BT R 4 R RR
W 1.3.7.14 d b3, B4 12 H, A4/
PG E B 4 T RIRBEHE Y 0.94 g/kg, BRI B F
ARYIHE S 45T ERAEWK, HZEBEHR 0.2 mL /
10 g 1AH
1.6 AWM IRARE T %
1.6.1 #ob#keet il k& RO NRG,
B ILAMEME [ 2 T 37 CEIRIRIES , A 0IE 178 4
JRAL AT BE K/ BU I 3 T IO G ORI Y
AN B N A S IV 0 B s I RN )
PRI i IR L 5, I 10 it I FB L 3E g St
1.62 #EXEMMEHF A& e KRFH7.14 X, 4k
FE/IN B, B A T R HE B AL, T 49 22 5 R [
SE NG, MUK UEATB6 BE 7K LOCT A3 oK) - A 2
KD 6 K Ki67 \ Tomato—Lectin \DAPI )
FIk 3 AMRPRE A KR H AR A, 79Ot
BT R (1:200)
163 Rim%HAERKT mRNA KA WEH A TR
JREEFEY) 1.3.7.14 d J5, BUNERSN HE R L%
R U0 A FE EUE RNA, AR 55 S0 S B 1 1t
B, UEAT 300 5 S5 B e DNA . DUHSH AR , GAPDH 4
WS, & M B A R 151 )P 50 D3R 1, ROV 4%
F:95 CAEPE 15 5,60 CiR K 1 min, N 565, 715
AL AR IR K, XS R KPS 2700,
Hrp ACt= Ct HRRE N -Ct GAPDH; A ACt = ACt
AEFRREA - A Co X HEFEAS O BRBEAS S TR 4
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5544 I URIRAS: « KPR 2 1 4 B 41 0
®1 S|¥FE%
EH B AIIFAI(s°-3") ffi%
MBI GTAAGAAACCCTGGACCACCC
GAPDH 113
B4 GAGGGAGATGCTCAGTGTTGG
El51% GTCTGCTCTGCGCTCTGTA
VEGF-A 76
B 514 AGGGAGCAAAGGTCACGAAA
WEmM5%  CTGCGCTCACCTCCTGTTTA
VEGFR-2 131
J 514 AATGTGGCTACTTCCGGGTG
El51% TGTTGTAGTGACACCCAGCC 126

Angpt2
K514 CCTGTGGGCAGAGACCTTTT

1.6.4 Gt A8 FURH LR ARERE (R £5) %
7N 2 R] AR FH B IR 28 5 22 0 B vk Ab B 5 25 553
KA LSD A58, 722 AN55F K H Tamhane’s 46
5, ] SPSS 20.0 B A7 881t #4001, L P<0.05 %

NEFEAGI AR X
2 HR

eI} 1130 min

BFEAE 5

BRI 48

B1 Xk E;?E%XTTHHMIJ\LL\MUILE A
DAPI

BRFARA

g zitkiil

BRI

Ki67

--

2.1 B R AT T L BOGHUREAS I 45

R, 5T ARE L B /N BT A i 3 2
ﬁ?ﬁ%(&o.m),ﬁ)&ﬂufﬁ!ﬂ?ﬂiﬂw.é?ﬁ%i%ﬁkm
M 50% 1) S )8R A ) s SRR A L3, R 3.
7 d, KRR W 2H N BT ORI ot B A i (P<
0.001), W.3% 2 & 1,

&2 FREZIR 403 T Bk 1 /) BR 37 AR ) 1 377 &
ml(x+s,n=12,%)

] BFAA R ZH KRB

e 1L AT 1.02+0.18  0.99+0.19 0.96+0.16

Bl 30 min - 0.98+0.16  0.39+0.10444  0.45+0.10

3d 0.95+0.12  0.45+0.1122%  0.64+0.14™
7d 0.94+0.16  0.51+0.10%2%  0.69+0.14™"
14 d 0.99+0.20  0.64+0.12°%%  0.70+0.13

0 ST ARAML, 2P<0.05, 22P<0.01, 222P<0.001;
SRHIZAAR G, "P<0.05,7P<0.01, ™ P<0.001

Tomato-lectin Merge
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2.2 Tomato—Lectin Ki67 & Fab £ 5 HLIRIH 21
PIRIEIATEER TR . SRR R, R 7.14

DAPI Ki67

BFEARA

BRMA

d, KBREEHE Y41 /)N Bk i~ B JHE B WL Tomato —
Lectin Ki67 RBHMEZR A L, TLIE 2 F 3,

Tomato-lectin Merge

g
-

B3 XEAREERYIT THERM/NR 14 d FrAEME R R0

23 qPCR&MZR

2.3.1 VEGF-A XK HF N  qPCR KIS H 34 i
A SIRFEARY R, R 1,14 d, BRI /N BUR I
B MHER L VEGF-A #3A34 1 (P<0.05, P<0.001 ) ;
SRR RS, RJT 1.3 d, REREE IR 41/ BUF B
Bl AHERA L VEGF-A FRiE¥ I (P<0.01,P<0.05),
L3R 3.

*£3 TE&tm/NREEZL S VEGF-A mRNA )
RiE(x+s,n=6)

i [l fBeFARL BRIz KRIREESE
1d 1.00+0.00 1.63+0.56* 3.55+1.157
3d 1.00+0.00 1.15+0.31 2.38+1.25°
74d 1.00+0.00 0.85+0.41 2.00+1.20
14 d 1.00+£0.00 1.93£0.4144%  1.97+0.64

e SEFARMAMEL, 2P<0.05,22P<0.01, “*2P<0.001 ;

ERERIZE A, "P<0.05,P<0.01,""P<0.001
2.3.2 VEGFR-2 th %k F W qPCR Kl 45 5 7 by

B HIRFRALK, KRG 14 d, B4/
St it A HE B WL VEGFR -2 223K 35 /i (P<0.001 ) 5 5 4%
R L3, ARG 7 d, RIBREEHE P 241 /0N BT i Bt it 4]
ML VEGFR-2 ik N (P<0.05), L3k 4.
233 Angpt2 B9 R R W qPCR K45 5 53 #r 5k
NS ERFARALE, ARG 1.3.7.14 d, AL /N R
T S i A HE B WL Angpt2 R 3G I (P<0.05.P<
0.01); SHEIRI L, AR S5 1.3.7 d, RFRBEFEYI AL/
BT AR 1A B A7 L Angpt2 A3 (P<0.05 . P<
0.01), L3 5,

18

F 4 TESRin/EREL MM AEA LR VEGFR-2 mRNA A
KiL(x+s,n=6)

fif il P AL BRI RIRBESED
1d 1.00+0.00 1.17+0.27 1.18+0.12
3d 1.00£0.00 1.04£0.39 1.35£0.62
74d 1.00+0.00 1.67+0.72 3.74£1.79°
14 d 1.00+0.00 2.61£0.79%4%4  2.89+2.44

HgFEARAMIL, 2P<0.05, 22P<0.01, 242P<0.001 ;
SRR AR, "P<0.05,7P<0.01, " P<0.001

Fz 5 TEERn/ R m M AEERE AL Angpt2 mRNA
FRix(x+s,n=6)

RF 1] BT AR BERLZH PN R
1d 1.00+0.00 2.55+0.9944 4.62+1.37
3d 1.00+0.00 2.86+1.3344 8.44+5.42™
7d 1.00+0.00 4.08+2.41% 17.14+13.60
14d 1.00+0.00 14.37+12.924 8.54+7.36

W SETFEARLMI, 2P<0.05, 24P<0.01, 222P<0.001 ;
SRERIZHAR [, *P<0.05, " P<0.01,**P<0.001

3 itig

T RS it PR R WL AN E S kR 2 —, &
LR PR Sl bk e A ol P FE T 5 1 A T R B0 Bk 43 A
5 it Z AP FIT e, i DR 32 23R R) itk
BEAT SR B SO L A ] R B0 R
FET . BREH WG kA SMEHEAR A ATRIT 24
PIes i A5  (H R ANE) RAFRIT ORI, AR
L5 3 A R AR B B, (A5 A gl ot 59 A7 . g ) A A
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TR UKIRAE < KRR £ P B2 RO 42 1k /0 B S asfe i A 252 i 4 A A9 VR T BE 5

RS AT RS2 R T R L AT Ay S50 I 4 %
PRAL T B ATRTT SR B0, BB i S g 2 SR
DR JRR I B 47 B (1 2 A kot S g P9 I A (L HE X ok
JEL SR A R ARG, itk — 2 5 L2 A5 B {2
A FE e I AL 045 A AR, AR S8R FH I3l Dk BHL
W2 A il /0N BT IRl AR AR | 2 A AR BB 5 A i s A5 40
e AR N i e L %) BRI ATLAAR T i 7™ o de
I AL A A A B B, A4S AR G FIE S A i
TR, 25T RFRBEARYI IS |, >R FH OGRS 1 4R D
ARJG 1.3.7.14 d (s i) o, WL i iy
NGO, SRR, RS 3.7 d, Rt A it 3 0 (P<
0.001), #2755 K RRBESE ) Be A 2F T Al i /) BRUA il 38
WA s SR RIETE =ik, KRS 7.14 d 1)
Ki67 .\ Tomato-Lectin \DAPI [ ik . Ki67 &4 5H 41 il
BIFRIC Y , Tomato-Lectin P LLARIC LA P9 K2 40 i,
DAPI bRic A0 AEA% , 3 MEPRE A XSO B A A . 45
REA, ARG 7 d,Ki67/Tomato—Lectin B PHE 3 5 BH
0, 4678 KRBR BB ) T LA AR S5y dofe i 00 74 1l A7
it

MEHER-ITZESN T 2RSS 5HEN
T AR TR BRI /B AU O T, B4 5 - 1 (hypoxia—
induciblefactor—1, HIF-1)7E2H 2Lk il SR 2R 45 VE H
RTS8 190 4 A2 e , A 5 e A 58 0 4 O 14 I
A 0, Ho VEGF-A/VEGFR-2 {5 518 i 5 5
PR A A R . FES IR ] VEGF-A
Angpt2 K355, VEGF-A ZEBM: A9 /E T 1 Kz 41
JHLRSE - Y s 2 RS2 AR VEGFR-2, {7 ifil 45 88 325 14k 184
JEARHE 10048 N B2 4 M 38 5 RS L 2 S SRR
AL P LA A ST T 00 A A R S LY Angpt2 TE
VEGF-A fEAERI AR, RBAR i il A 25 K b it TR B
10078 5 P S ] 240 B X P B ) S AR L A N B2 45 5
2 AT AL B, BE5R T VEGF-A AR 1M 45 8 A 1E
FHUCPL qPCR KRR JE 1.3.7 .14 d 4 145 3 A R 7
MR, SR A5 R R, R G 1.3 d, BRIfL ] VEGF-
A Angpt2 &35 B, ARJF 7 d, VEGFR-2 fl Angpt2
FeIk LR, $EOR R RIS ) RE AR SRR AU B4 R It
JEE Y VEGF-A/VEGFR=2 {55 53 i P 42 1M 4%
BT VEGF-A \VEGFR-2,Angpt2 mRNA fit) ik
MR FEVE I

ZE L TIR  RIBREEEE AT /N BT i dife i A% Y HLA

AR LRSS A, 8 T ke L 38 A7 0t 7, 12 00 Sl A B
SEEVET,  HAE IR AT BE S5 0 B0 10 4 8 A= I T
VEGF-A K H3Z & VEGFR-2 ., Angpt2 HIZRIAH %,
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