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WE: B BEERIMN 80% CBEHE I (LUTN fIFR“ FRBRBESEY ™) X5 /)N BT g fofe 1 A5 78 1l 40 A= 9 VR 14000 25
PRTHAE AL, IR 697 T i i Mg SR AL 2k . ik MEPERWIRI/NR 72 H L BENL A MR
TR . RIRBESR Y AL R b BRI, R P BRI B 3l ki &2 bl /N BRU SRl i ASE R A8 ) 78 8245 T RIBR B )
(0.94 g/kg) , 3T AT 2P 1.3.7.14 K, R HBOGHEST 3G QORI i 7 5 , WS I =2 45 0L s qPCR 1546
MmN AR T A (Vascular Endothelial Growth Factor A,VEGF-A) . L% N 4B KA T 524K 2(Vascular
Endothelial Growth Factor Receptor2, VEGFR-2) (Il 4 i % 2(Angiopoietin 2, Angpt2) mRNA [ 335 ; K5 7.14
d RGPt = hR 1k (Ki67/Tomato—Lectin/DAPD ARG HEB LA U AR 1145 . &55R 5B L, RIFREE IR 40
ARJE 3.7 d, S g i (P<0.001) (Ki67 PHPEFRIEMEZ ;RS 1.3 d, il VEGF-A Angpt2 mRNA [k I
P (P<0.01.P<0.05) ; RJ5 7 d, VEGFR-2 Fll Angpt2 mRNA [3535 FiH(P<0.05) . 4518  KFRERYBES ML/ NR T
i ket AR ) a4 A L HCAE FH AL FT i 55 4 R4 1 458726 9 7 VEGF-A B HAZ K VEGFR-2. Angpt2 [HIAHHC,

KR RREESRY) s B 5 1058 A 5 A4S N B AR 7 A A8 P B A KR P32 4k 2 i 48 A4 i 2
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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 s e i R s 2 Bl Bk B i A S I BB A
TEvi HAETEAS R — 289580, LASH KA AL A ZEE
A A ZE A KA 8 RO PR 12 B o i DL A A e Y
IR BOCR G F A NIMERE  AEBR PR & A
KRR HUARA — & MIEERE ), 8K A
LA A R S A P 3 37 1 (EL I o o Y5 1 1 52 g
TIA R, WA LA R0 G2 Ak skl A2 Y D e &2
DRI, 3 Ao 245 0 2 o dfe 1 8 2 468 52 % IR it ) 3 9 7
HABTEZEZ L,

PR AT HIETE L B, KIFR 80% L B4 LA 12
G ke 1P R V450 BB R B (Middle cerebral
artery occlusion/reperfusion, MCAO/R) i A IfL & 387 4=
(R T AELEC T A1 J] e it 04 1 FH A DL ARG Pt As 52
190308 3 BEL B e sl kv 2 /0 BT IR A Y, W R
JER I S X i SR B ) ISR 2B R, D R TR
I7 T IR i M A A S AR A
1 #R5FEZE
1.1 4 5XA  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-4i % IgG H&L (Alexa Fluor 488) (Ab-
com,GR3176293 -1) ,Fluorshield Mounting Medium
With DAPI(Abcam,GR3182624-6) , 111 ¥ IfiL 7 (b 5T
ok P A PR ,SL034) ,0CT (Thermo Fisher
scientific,387208) ,DNase /RNase—Free Water (Jb 5T
FIHERHA R ,20180628) .

1.2 RRBER Y FRPCRKFE ) 500 g, #ii%, i 10
Hfi. il 80% .1 6 1,75 CIlEEM 2 h 5, Mk
T, LW A R TN 80% LB 6 L [l 4 H
2 h, B ISR R AT IR YY) 46 g0

1.3 AE OB EOBE I 3 A A R 45 (PeriCam
PS), SEHFZ¢EE i PCR AL (QuantStudio 5), ##F
PCR {X (ABI Veriti), 7K % ¥] i #L (CRYOSTAR
NX50), 2% (Ci-L), HEE Pro’sKit (1PK-
SC109B) .

1.4 SEhdh  SPF HEMEE MR/, 6 JEiE 1K

16

it (2042) g, FHAL T KA A W AR B A BR A ) 42
it BHEIES . SCXK(1L)2015-0001 .

1.5 AH DR TMEnBR R s>m RHF/NR
TEST 10%7K & EBEHEATRRIE, /RSS2 RIS 5
LA EM [ 5 F 37 CHRERAE S, A 00 % 1 4%
SR B BN — 0.5 em V1T, BREKIIIK, /N
O 43 B RO 28 R K L BE Bl Bk % 2 ke IR A
Bk, J e 25 BEL BT Ji 20 Ik (7 8 - 1B 3 Jok vl S 30 48 A0
Bl Ik 43 SCAL T s, Jie IRE S 2l Jik 1 i b R OR B
P KA 22) , BN TE IS 48 A TR D) O
THEE ;s ARJT 30 min A FH IO HICREAS I P 0 F5 PR 1t 9
it BN B B T R R R B 50% LA
TR )

W S8 SRR 3 AR AL AR TR 4 R PR
W 1.3.7.14 d AbHAH, B 12 Ho &4/
PG E 8 45 T RIRBEHEY) 0.94 g/kg, BRI B F
RUHEE AT HBEMAK, AHEBEH 0.2 mL/
10 g RH
1.6 M I5AR AT &

1.6.1 #ot#sethll mmE S RGN BUS
K HAMEMY € T 37 CHaEARMES, A0 IE I8 4%
JRAL BT BE K/ BV I T RO RO
A N B ' N W S VA B2 0 B i I RN o)
VAN J5 FBCAA) I f , 10 S5 J JBE L ) it 7

1.6.2 #EKAEAMNHFELE REFH7.14 K, 4k
FE/IN R, Bt i AW T R L, BT 4% 22 5 H R L
SE G MR BEATRE FE K LOCT A3l vk ) A Ak 3
K PED G Kl Ki67 . Tomato—Lectin . DAPI f4
Pk 3 AMRPFE A X O H A A, #1790t
fBEATI R (1:200) .

1.63 RMmAHAERETF mRNA Rk WP ATK
FREEAREY 1.3.7.14 d J5, BBk 0T MR WL
HEAR U0 I P U RNA, AR5 Sl & B 1 1
B, UEAT 30 5 S A B e DNA L AR , GAPDH 4
WS, 2 8B A PR F- 51905 5 W3 1, O 4%
:95 CAEPE 15 5,60 CiR K 1 min, SO 55, 1A
B B YRR RGBT, AR KGR K-35 T 27000,
HAACt= Ct HAYFE K -Ct GAPDH; AACt =ACt
AEFRREA - A Ct X HEFEA O BEBEA S IR 4D &
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*1 3|FEH 2.1 AR AT TACE L OGBS I 4
- o SRS -3") &7 R, HIRF ARG B, R /)N BT AN i 37 2 B

WP R (P<0.001) , Bl 0 F i 3 I 2 o e i

i GTAAGAAACCCTGGACCACCC b ST ST A i 1 " NN
GAPDII EEZ:Z COMOAMCETOOMOACCC 113 0 SO It BUAoh s SSHURAL L AT 3.
’ T 7 d, FRREE S AL/ BT AR o R (P<
VEGFA ER5# GTCTGCTCTGCGCTCTGTA 6 0.001) . % 2 & 1.
514 AGGGAGCAAAGGTCACGAAA

R 2 REREERYIS T B /N B F ARM i =
IEM54  CTGCGCTCACCTCCTGTTTA ,
VEGFR-2 131 B (x+s,n=12,%)
S m814%  AATGTGGCTACTTCCGGGTG
Fisf 1] RFALH A2 RIREAE 4
EmBIY  TGTTGTAGTGACACCCAGCC

Angpt2 126 B 1.02:0.18  0.99+0.19 0.96+0.16
Y ZMaEY  CCTGTGGGCAGAGACCTTTT R i * * *

. - — BRIl 30 min - 0.98+0.16  0.39£0.10%%%  0.45£0.10
1.6.4 it B AR ER (x£5) 3R

. R . . 3d 0.95+0.12 0.45+0.11444 0.64+0.14™
7N AR LU R A 28 7 2200 AT i A 3, 7 25553
— . ,, , . 7d 0.94+0.16 0.51+0.1022% 0.69+0.14™
K LSD A58, 22 AN55F K Tamhane’s B:46

14 d 0.99+0.20 0.64+0.12444 0.70+0.13

%5, FI SPSS 20.0 #AFHEATE A0 Hr. Lh P<0.05 3
RESEAGHEE X T SRFARAML, “P<0.05, 44P<0.01, #44P<0.001;

E %ﬂ? * . e . ot .
2 #HRE SEARIZ AL, "P<0.05, 7 P<0.01,""P<0.001

e B {5 11.30 min 3d 7d 14d

BFEARL 5

EEHR 3 T iR /)y BRI i 22 1 34 Ml
Ki67 Tomato-lectin Merge

BFARA

itk

L 2y P

B2 RERRERYX TEGM/NR 7 d e mE &
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2.2 Tomato-Lectin Ki67 #9 Atk & ik HLAHLHY
HEMALE, K5 7.14
DAPI Ki67

DCRIE T HTEE RIS -

BRFARA

o -
N -

d, RRBEEFE Y AL/ Bk A~ B HE B WL Tomato -
Lectin Ki67 RYBHPEFR A L, TLIK 2 4] 3,

Tomato-lectin Merge

Bl 3 XEFEHRYIX TREM/NR 14 d FHEMEF R0

2.3 qPCR #om 4 %

2.3.1 VEGF-A Wy kL E W qPCR K 54T
e SEFEARG R, ARG 1,14 d, BRI /N L
S ER L VEGF-A 3534111 (P<0.05, P<0.001) ;
SRR A, ARG 1.3 d, KFRBEER Y 41/ BUR K
M AHEZ L VEGF-A 2RiB34 I (P<0.01,P<0.05) ,
3 3,

#=3 THERM/NRHEEEAN S VEGF-A mRNA K
Rix(x+s,n=6)

fif [ P AR kel RIRBEA) 41
1d 1.00£0.00 1.63+0.56° 3.55¢1.15”
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 1.000.00 1.93+0.4144%  1.97+0.64

. SERFARAME, 2P<0.05,22P<0.01, *24P<0.001 ;
SHZH A L, "P<0.05, P<0.01,""P<0.001
2.3.2 VEGFR-2 #h %k F W qPCR Kl 45 25 70 by
B HIRFARAILE, KRG 14 d, B4 /N L
SO0 kA7 WL VEGFR -2 235 14 i1 (P<0.001) ; 545
RV L8, RS 7 d, ROBRBESE P 20 /)N BT Bt o )
ML VEGFR-2 3k (P<0.05) , WLk 4.,
2.3.3 Angpt2 By &k K B U qPCR K45 550 #r
/?-Lﬁﬂiii/lt?ﬂtti’i ARJF 1.3.7.14 d, BRI /N B
FRlz e ot A0 JHE 7 L Angpt2 263k 38 i (P<0.05.P<
001)-51‘%’*”@%& AJF 1.3.7 d, REREAR D41/
SR R i A B A7 WL Angpt2 AN (P<0.05.P<
0.01), UL 5,

18

F 4 TEEki/ERER MM AEZ LR VEGFR-2 mRNA A
Rik(x+s,n=6)

fif il e A BEAIL 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+0.7944%  2.89+2.44

e SFEARAMLIL, 2P<0.05, 22P<0.01, 222P<0.001 ;
SRR A, *P<0.05,7P<0.01, " P<0.001

*£ S5 THEERm/NRERMMEEAF LS Angpt2 mRNA A
FRik(x+s,n=6)

fif ] BFARH L itHi RIRBESE
1d 1.00+0.00 2.55+0.9944  4.62+1.37
3d 1.00+0.00 2.86+1.3344  8.44x5.42"
7d 1.00+0.00 4.08+2.41% 17.14+13.60°
14d 1.00+0.00 14.37£12.92%  8.54+7.36

W SIRTEARLMLI, 2P<0.05, 24P<0.01, 222P<0.001 ;
SRERIZAAH I, "P<0.05,7P<0.01, " P<0.001

3 itig

T B it S UL A Bh ke 2 —,
5 DR S Bl bk pe 4 i P ZE T 5 1 A R B ik i £ AR
B U 2 AN BT R, R 32 S R (] B
BEAT R 0 ORI, P A E ] R B0k
FET . HEH WHNEIT kA IR A ATRIT 24
W RS AR BAAE] R AFAIRIT RO, AR
L5 A R AR B B, ol A5 o B ot 38 57 = 0
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WS AG R A28 5 B A RT R , AT Ay S5 i 2 5 9
AL T BIATT SR IEE0 A R S g 2k SRR
IR AR BE A2 20 i doke 1 P PR a0 48 3 A, (H 41
JEV A P A R WLAGE , Sk itk — 25 ik o O 75 HAT i
HEAN R BRI EHT A AE F AS S50 R FH 18 8h ik BHL
W 2 il /0N BT IRl I AR | 2 A AR R A A e i A5 4D
e AR T i dte L ) BRI ATLAAR I ™ o de
I HE A R A B B, A4 & A RIS R A
PR, 25T RIBREEEEY) 5 | SR PO BB 4 1 AU
ARJG 1.3.7.14 d ByS M A g i, WL i i K
RGO, SR ARG 3.7 d, Sl A it 3 in (P<
0.001) , $&7~ KRB Y RBAL HE T R it i /) BRUA i 37
WA s R RIETOE = hrik, BRARE 7.14 d 1)
Ki67.Tomato—Lectin . DAPI )ik, Ki67 23448 40 iy
I FRICY) , Tomato—Lectin 7] LA AR ML 4E N K2 44 g,
DAPILARic A% , 3 AN Fabn i & X BB AE A . 45
F R, ARG 7 d,Ki67/Tomato—Lectin Y FHAE 2 35 1
8, IR R RS AT LA SEASE AR )y 4yt o 0] o 5
ik

M B LR D2 E SN T 2S5
IR ARSI /BEEE BT, 8RS - 1 (hypoxia—
induciblefactor—1, HIF-1) 7£ 41 28 i 350 SR 45 45 R
R AR 00 P A2 R ST R A 403 R O ) I R
A gt 02, Ho VEGF-A/VEGFR-2 5 5@ 62 5
0 B AR R A SRR L 7R B R VEGF-A AN
Angpt2 Kig ik, VEGF-A S8 ERIVEF T W 2 41
JRLJES | R R R 324K VEGFR-2, i ifi 4 38 325 M 34 fin
FEAR IS N B AN B AR R L 2 S S 0
A7 P LA A S0 I A A R 3 R Angpt2 7
VEGF-A fELEMIZAE T | RE AL 3F Il 45 S5 F b L 1 R
10145 5 P SR ] 240 B XoF P B ) S HE AR L A N B2 45 5
2 TR BhIE, BEE T VEGF-A (14 I 45 8 A A
FHus®1, qPCR AMA S 1.3.7 .14 d R L8 B A= K7
A, LA IR RN, RE 1.3 d, Bl VEGF-
A Angpt2 ik L, ARJ5 7 d,VEGFR-2 Fll Angpt2
Feik L, $R RIBREE S REAE SR Zh 9 T JB e o
S ST VEGF-A/VEGFR-2 {553 % P 42 1M 4%
AT VEGF-A . VEGFR-2 . Angpt2 mRNA f)#ik
MR FEVEFI

25 LT RIBRBESZ X5 /N U Ji et A A HL A

R IS BT A, R L AN 0 A S, R A S A A A
SEEIPERT, AR AL AT e 5 4R 2 4R a4 R A IR T
VEGF-A J H:AZ K VEGFR-2., Angpt2 kA% .
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