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[WZE] B8 WEE 255 L EIF IO WUAESE G K A PE 1 2% X0 L4 27 1l 48 3 A £
PRV K7 Spredl K I8 357 A2 A B2, BRI 1L 25 07 41 100488 2B ) AT AE VR FH ML e Bo (R LA,
Tk fdREMENE SD KL 30 1ML AR TFERE 6 R5F AR 24 H FARAFT IR IREN I AT L
ZEFLAR 8 2 O UBEFERE T | AL S AR TG M 25 4] 4 Ol e ord, BRFAR4AR
TEERARGEIL, LA THINI 25 4 JE G A AU K R, BURE S % X0 LA AT F A . 2R FH 4
PELH LU 2 1 SR Ao 1L 2% T ( microvasculardensity, MVD) | f L& 3 4 H 12 ( mean microvascular
diameter, MMVD) ; >R FHSER 5% %E it PCR 35K Spredl mRNA 9315 ; 5k FH Western Blot 325 46 Il
Spredl AL, &R (1) EHH MVD & FIRFARL, MMVD /N RFARL (P<0.01) ;3% I
FRTTH ASOTH JE M4 MVD 5 TR (P<0. 0188 P<0.05) , Hor DL 1 35 507 4 ey B
B MMVD RFREERIA AUE Mz H S Z IWRBEA G2 5% (P<0.01) ;s 7 4 G L 4
MMVD /NFiE I ST A, 3 5 2 i, B HA G222 5% (P<0.01) . (2) BRI AT AE 300 2% (X 0>
WLZHZ Spredl mRNA 3k 8 TR T R4 (P<0.05) 3 I Il 25 7 40 . 25 7 20 I 177 20 Spredl
mRNA 35 & T B4 | 2% 5 BA S5 L (P<0. 01 8 P<0.05) ;%5 )57 2H 3 1177 25 Spredl
mRNA kY& TG M SO, AUF M 15 2 LR BB G225 5 (P<0.01) , (3) BEAIZ A
PRSI I LY Spredl ik TIRF AR, i LR WG 2E25 5 (P>0.05) ;15 35S 4
A TA TG Spredl FIKIML T AL, i 22 5 HA G122 X (P<0.05) ;5 K54
Spred1 FIRE TG M4, 1S o4l Spred1 FIREFIHME U, 52 i, Bk LS
25 (P>0.05) , &ie 16 IMas S MR BA AR R BE AR 1 O A ST 70 K RRASIAE 1 2% IX.
M A BOFE R, UG 25 SO TR B 838, 25300 3% i D7 76 He ol Ui IR VR, HEPE FE ML T B
594 Spredl | A H: mRNA f33A45 K, 7E Spredl mRNA FIHAEAL T, Spredl ik FEAL, R
Spredl mRNA W] BEFEAEH S Ja 9 BB, JLELARVE AL v T i — 2B 52
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[ Abstract]  Objective To observe the impact of Huoxue Yigi prescription on the negative

regulation factor Spredl and angiogenesis of myocardial tissue in the marginal zone of myocardial infarction
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rats, and to explore the mechanism and compatibility regularity of the compound decoction of Huoxue Yigi
prescription promoting therapeutic neovascularization. Methods Model rats of acute myocardial infarction
(AMI) were established by ligation of left anterior descending coronary artery, and randomly divided into 4
groups. Therapeutic groups were treated with Huoxue Yigi prescription (HXYQ) , Yigi prescription (YQ) ,
Huoxue prescription (HX) and model group. Rats of sham group were treated with saline and operated
without ligation. Animals were sacrificed and the myocardial infarction border areas were taken as indicators
after 4 weeks of treatment. Microvascular density (MVD) and the mean microvessel diameter (MMVD)
were assessed by immunohistochemistry. The expression of Spredl mRNA and VEGF mRNA was detected
by quantitative real-time PCR ( qRT-PCR),
Spredl. Results (1) The MVD in model group was higher than that in sham group (P<0. 01).
Compared with model group, HXYQ, HX and YQ group can improve MVD ( P<0.01 or P<0.05), and
the effect of HXYQ is the most significant. The MMVD in model group was higher than sham group
(P<0.01). Compared with model group, HXYQ, HX and YQ group could improve MMVD, but only
HXYQ group had significant difference (P<0.01). The MMVD in HXYQ group was higher than that in the
other two therapeutic groups (P<0.01). (2) The mRNA level of Spredl in model group was higher than

and Western Blot was used to observe the expression of

that in sham group ( P<0.05). Compared with model group, HXYQ, HX and YQ group could significantly
improve the mRNA level of Spredl (P<0.05). The mRNA level of Spredl in HXYQ group was lower than
that in HX group or YQ group. However it was only significantly lower than in HX group (P<0.01). (3)
The expression of Spredl in model group was higher than sham group, but there was no significant
difference (P>0.05). Compared with model group, HXYQ, HX and YQ group could significantly reduce
the expression of Spredl (P<0.05). The expression of Spred]l in HXYQ group was higher than that in YQ
group and lower than in HX group, but there was no significant difference ( P>0.05). Conclusion To
varying degrees, HXYQ and its decomposed recipes can promote angiogenesis in myocardial infarction
border areas in rats after AMI. The effect of HXYQ is the most significant. It’ s two decomposed recipes
work synergistically. The mechanisms may be related with their effects on down-regulating Spredl and
up-regulating the mRNA level of Spredl. In addition, we found that the mRNA level of Spredl increased
while the expression of Spredl decreased. It is suggesting that Spredl mRNA may be regulated at the
post-transcriptional level by other factor, therefore further researches regarding the specific mechanism may
be needed.
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HBRAAFE]) 50 H EHL ( CardiMax Fx-7202) , 432
—HLF IRV (G B R = AR A BR A |l JATO03N
ALY M) APl LEIA RM2135 ( Feica 23 /) 5 = 1%
S B BX60 ( OLYMPUS A ) ; FIR R4 R 4
SPOT FLEX ( 3 [# Diagnostic Instrument 72y H] ) ;
TGL-16G 4°C B5.00 AL (g ) B IR 22 U3 A PR A
Fl) s B P14 GeneAmp PCR system 9700 ( 35 [H
AB A ], Applied Biosystems ) ; 2R S 96 6 E i
PCR 1Y Mx3000P ( 3£ H ZHER B AR ) ; 40k
YEEETT ( Pharmacia Biotech 23 ] ) ; RT-6000 Fif 45 43
A (RYI Rayto 24 7)) 5 L UKAE | HUFERE RS R
SEBFHLKAY DYY-8C (LBt s—1LER ) .

1.3 2590t

TEIMEE ST HHTEE 60 g %2 60 ¢ J12 10 ¢,
JIE 10 g FRAT 10 g ZLAE 10 g A ; 25 S5 i 3
60 g 52 60 g AN IGIM T HFFS 10 ¢ JIIE 10 ¢
IRAT 10 g Z146 10 g AL, A 25434 Rk FHAL R
a2 A BR A 1 ) fo B0k ), 0 [ b m b R 24
REEIRETTBERE

BRI £ 50 B HTK CD31 ( BA2966 , A 7= it
ZP1797BP97) Wy [ 2y 18 - fl A= ) T #2 A FR A Al
B lR 2 50 B LK o-SMA ((ab32575, A= 77 it 5.
GR212262-B ) . B-actin ( ab6276, = 7* #t 5.
GR166100-3) | Spredl i f& ( ab77079, 4= 7= it +5.
GR163732-1) #4Jy [ Y& [H abcam 2% 7 ; fo A3
R A b R ok ) & ( Pveool, A it S
K157702D) .DAB i (A5 & (Z1L1-9017 , Ak 7= 4t .
K156820A) 4 A b 5t A2 S M A W i R A R A H]
miRNeasy mini kit i 7] & (217004, 4 7= fit 5.
148025403 ) | )2 ¥ 5% ik 7 & (218161, /E j= it 5.
148027867) ¥ 1y A & [ Bl &% ( QIAGEN ) 2\ #l;
SYBER Green (041913914001 , /& =4t 5. 10197100)
4 F Roche 23 F]; BCA ¥ fik il & (P1511) (B H
TR £-1(P1250) \ECL # 8 & 6 (P1010) |
HRP #5 ic B SE Bt =90 (C2226) £ 90 B =4t
(C2130) #y0 [ 4t 57 3% R 35 5 K3 AR A B2 W
Spredl 514 5% GAPDH 5| ¥ iy It 50 i $8 5k [ 41 i 5%
A BR AR A AR
1.4 IR &

SR T K B2 56 AR 20 Ik iy e S 285 4L il 4 R B
Ak LA BE A ALY R R 7% K A A
0.5 mL/100 gl IR , F5 0L 2 , 8 Med T 4
B FEREEIHL, 80 YK/ 43, 1< HE 0.7 ~0.8 mL £7

C[U

NIRRT = D Al ) BR T I B e, LA B
P RFARIER, $iIF 04, 76 s Pk B 4 5 220 B2
B 292 mm A0 FH 5/0 245 L 42 55 R 8h ik Aty % =2,
MOHEE T FEER ST B Efes, EE O T
s JESr B oy R AE G MO RE . RIS S = RIEHE
B2 PRI B AL IR, TR TR o 72 [
b, L ARG,
1.5 542

AL IS, ¥ K SR AL 4> R A A2 T i 25
W R e W R0 119 O 24 3 = O . | B}
FH (3.2 ¢/mL) # S IT4H (2.4 g/mL) JE L7740
(0.8 g/mL) SN THIRN Y2547 ,0. 5 mL/100 g
B, BRARMEBT RS TEHEEAEMBKES &
R—K, TG 24 /NG, ELE 4 G AbBE K
B, O B I A E. 70 2% X0 L 4L 21, 0 47 48 b
K,
1.6 FEARAm
1.6. 1 FEFE i 2 X 0 L4 20 7% il 4% % )
(microvascular density, MVD) & FEVLIER S H
KERIEATREM T80 ML 2L 4% 22 5 Wk [
B E LAWY RS R e difk PV 2Bk
17 CD31 Flo-SMAGL A, U] 8 FLBL S K AL
il P MR R B 2% AR K 15 ar b AT PR IE &
3% H, 0, Kk N I i 4 A6 P i , 3 fin— 47t (CD31,
1:100;0-SMA,1 : 400) ,4°C vk Pt 22, i m —
Pi,DAB S €5, & UK B B B B X B DA
PBS OB —Pi, FEACI Lk X0 UL 2L 45 25 B )
AR P Y Weidner! ') J7 i | JEARA% 55 N & 4ir
REFEIX., SRS TE R A B T (200 175,400 %) 5 T WL
YUl (0 A 2120, FLOH B € A0 400 D L 400t A
F/NF 50 wm BERIE BH I X 384 o — A A T4
VEFE 5 4~ 400 F55E N e A8 2% B X R A ARt A
B R R BEAE I — AR MVD
1.6.2  FHFE & X0 LA 250 45 7 34 B AR
( mean microvascular diameter, MMVD) %341 Fl#/L 1%
s HORBREEATAGIN , A% o-SMA L] i, %%
AR T A X, SR 5 78 M A48 (200 15,400
%) B T ULEE Y Bl AR 8 i 4L 20, L AR B 6 1
A TR AN SR A K /N T 50 wm (3R B X
WAER—AN ML, B REARBEALIERE 2 4> 400 f5H0
R &%, FI T Image-Pro Plus 6. 0 %, W4 if 45
FEA B T B AR i A8 2 B
1.6.3 SEW9EEER PCR ¥ Kl Spredl mRNA
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B2 IR U SE T 2 X ZH 41, miRNeasy mini kit 1 5]
FARELAR microRNA 7 N Y & RNA, & IO B2
Aso/ Ao, VT RNA W R 2R B 1pg & RNA,
R miScriptll RT Kit w55 x miScript HiFilex
Buffer 4 L 10xmiScript Nucleics Mix 2 L miScript
Reverse Transcriptase Mix 2L, RNase-free water, fit
B 20 L NARFR TE37°C 60 434 95°C 5 434l %
TR BT S 57 75 5 cDNA . L1 cDNA B AR
#4147 PCR J2 i, #% FastStart universal SYBR Green
Master ( ROX) i B 45 #2 /E . 2 x QuantiTect SYBR
Green PCR Master Mix 12.5 pL 10 wmol/L I Fjif
5194 1 pL.cDNA1 pL RNase-free water 9.5 pL,
BLE 25 L BYSCBEAR 2, LA PCR X, 95°C 10 J3 4
PTG FastStart DNA Taq A5 ,95°C15 #,60°C 1
Srh 40 AMEFR . DL GAPDH 1N NS IR, ANk
AT 2 ANE AL, WU ME, BT CT {H I 2725
T, AT ¥ — A b B S B R AT g2t o b
Spredl \GAPDH 5| #1)7 5 W4 1,

#F 1 Spredl J GAPDH 5975 KA =P )%

Iy

FE 22 F SIFS(5°-3") .
Kz
Spredl i CGGCGACTTCTGACAACGAT oo
P
T AGCCATCCACCACTTGAGTC
GAPDH L CCA TGG AGA AGG CTG GG
195bp

TUiF CAA AGT TGT CAT GGA TGA CC

1.6.4 Western blot B HHBEMNLE T 5 Bk Bt
FRGI K Spredl £ [ Y 2% 15 4 2 11 4 42 1857
B BRIEE A, BCA SEBE AR, I
50 petEH 2R 5% W H4a e 10% 153 B R+
ot TR TR ) — R TN 7 T P R G PR VK R AT 40 B AR
JEUOKIR AW E T 250 mA 2 /NI Z R IR 4T 4
R I IR T 5% BAS WA 2 sh 1A 1 /Nt
J&, AT 2 5000 B St Spredl 2 s BELAA,
4CHEBNEW , T TBST3x 10 20 FhvE s, n A
1+ 500077 B Ay R I 4040 ) Tl A 10 19 S PR 16
ThU, ERPRRIEE 1 /N, TBST3x 10 438 Pk ok
SAM P, SRR TERE =W ik 2E &6 ECL #E4T
KN, LA B-actin NS I BUH AR TBST3x 10
8 vE B s, LA /N BUOPL B-actin HL vE BE BT 4K
(1 :10000) , BiAR i A AL P EEAR IC 19 £ 4T/ B 1gG
TP (1 2 5000 ), FEOHE B, BRAE L R TE
Spredl, H Photoshop 7.0 2:{% )5 , H Image J 3K 143
Wrd&H7 K BEAE, L) Spredl/B-actin 1Y FL1H, LEEAS

[ ZH 50O WIAE S 2 X Spredl kK-,
1.7 Seitseab s

SEUSBOYE R FH SPSS 17. 0 8 AF 4T 4812 4y
B, AT BB DA B e bR ifE 25 (wes) 3ROR, T
TR A IEAS A0, 41 22 5 LR B 2 2%
30T, LSD K55 5 T ORI IR A IE AR50 2 FH A~
M7 REAR B AES BT, DL P<0.05 H2E R HA S

NET-98
2 #R

2.1 SRRSO NLALZT MVD B5%0

Ph o-SMA #5458 341 2 X0 LA 2 MVD , £
RIZE MVD & FIRTF AR, Wi L B G2k 2
5 (P<0.01) , {4074 %8 S 4 3 1l 7 41
MVD & PRI, 4355 2 B, A I 25 < 4
&I 4 BA G it 25 5 (P<0. 01 ,P<0.05) , % <,
TS Z AR WG 22257 (P>0.05) 5 287
20 TE I J74H MVD BTG s <O 4L, il S5 2
I, 2R EA gt 2 L (P<0.01,P<0.05),
DL 2,

= v; ,76.4‘};—_( -
o A-"‘ = s —;_‘. . / 7
A 50um B - 50 pm
2 ~ D T
gt S— ; = B e i ‘\('
e f——) -Q% - ¥ > - - ;
. roie ey
C = S Ssoum D m s 50 um |
.
« —a
5
E > < 50 pm
AL BFARY ;B AL CL G M4 D. 2854
E. ¥ M7 4l
Bl SHRBOIEIENZIX a-SMA
By 20 A R (x400)

R2 AHEKRBUOHUSEILZ X MVD [ AL (x4s)

20531 n a-SMA MVD () CD31 MVD( )
BTFARHA 5 5.920.54 7.84x0.38
T2 5 12.20£0.55° 12.800.32°
# Al 5 12.76x0.57° 15.52+1. 68¢
I 1M 75 40 5 13.32x1.28 16.52+0.83¢
WM 5 14.44£0.91°¢ 16.80=+1.33¢

e SEFARMALLLE, P<0.01; 5 R4] L4 ,P P<0.05,°P<0.01;
5%l as SO R, 1 P<0.05,°P<0. 01,
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DL CD31 A i A5 BE 30 2% DX 0 UL ZH 23 1 0 4 %%
JE BRI MVD & FIRF ARG, PE e H A gt
2 (P<0.01) s TH a8 A 424 & Iy
4 MVD & FHBA, 52 iR, WEA G IT% £
(P<0.01) ; 2552 36 177 20 MVD S5 F76 1M 5
ST, 52 WK, KRG it2= 225 (P>0.05) . UL
K132,

WA BRFEARL BRI C. 3G M4 D. 28 S 4l
E. {17721

2 RAAKRBONAEIENZ X CD31 SRegA AL E 4 (x400)

2.2 XHFEINL XIS MMVD (#5200

FEAY L AE AL 0 2% X0 L 20 MMVD 2 35 /N F
BFARL, ZFHAGITFE X (P<0.01), 1G04
SO RSO AL 6 I 4L MMVD R [R] R R T
RERUZ WG I 25 A5 2 i, 2 R HA G2
B (P<0.01) 1 #5436 i 7 5 2 H kg,
R TG 25 X (P>0.05) . #6504 I 4
MMVD /NFiG M54, il 5 2 iz R 2 A
Giit# L (P<0.01), W3,

F3  AARRO NSNS X RS
S EAR (MMVD) (0 LL#E (x2s)

2 n MMVD( um)
BRFARH 5 14.93+1.97
R Z 5 10.38+0. 65°
f A 5 11.66+1.39¢
I I 5 41 5 11.72+1.47¢
T I35 S 4 5 14.82+2.13"

TE: 5P ARA S, " P<0. 01 ; SHRBIA LA, " P<0. 01; 51 M2 <
T L, ©P<0.01,
2.3 XL X0 LZH 2 Spred]l mRNA Rk
Al

BERIZH Spredl mRNA (93K TRF AR, 2
SHAG R L (P<0.05) 5 1 125 < & HAFR 7

£2H Spredl mRNA RYFEIAmE FHRAIA, 52 L%
S G FE L (P<0.01 P<0.05) , #6074 0%
17740 Spredl mRNA B3Rk 34 i T3 I 25 <7 4,
AT A G Z WK ZEF LI E L (P>0.05) ;1%
MuFHSZ I, 27 BA G223 L (P<0.01),
W4,

F4 HARBROIAEIEAZIX Spredl mRNA

BT HLHR (xs )
25 n SpredlmRNA
BFAR4 6 1.01£0. 10
FERIZ 6 1.26+0.25°
@A 6 1.63+0.18¢
11 1M 41 6 1.87+0.22¢
T I8 <7 4 6 1.54x0.10"

TE: ST ARALEE, P<0.05; SHEAIL LLEE, " P<0.05,°P<0.01;
5% M A5 SOy Al AL, 1 P<0. 01,
2.4 XEEAEIN S X0 LZE S Spred] R IA M
Al

TR 21 B BE 341 25 X0 LA 21 Spredl FRik 1R T
TR, I BRI G722 57 (P>0.05) ;1%
Mgz <A #8374 T 177 4 Spredl i THELHAY
M, 05 Z WL, WHRA G 22 5 (P<0. 01,
P<0.05), #5S T4 Spredl FibAK T 16 ML 25 <7
20, %M 740 Spredl Rk TG M4 4, 2 5%
FLRI TG E R L (P>0.05) . WK 3 %S5,

A BT AR B AR BIAL; CIG MER 24 D. 23S 41 E. T 1 41

B3 HAHKEOHEIEHZIX Spredl 2 H AN O

x5 HUAXNKBROIAEIED ZIX Spredl
RIBAF- I (x5 )

Spredl—

B-actin—

25 n Spredl
BFRL 5 1.00+0. 00
AL 5 1.08+0.16
#3 H 5 0.7120.21"
¥ I 2 5 0.84+0.14*
T 1M 25 < 40 5 0.78+0.22*

. SRR R, 2 P<0.05,"P<0.01,
3 iTig

TRYPHEM AT B A SRR~ 25 4 0 JE A
EHERE , AT LAAT ROE 52N RCAR 36, k3 2 5 A ik
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1IN =R NN I A 1 e BRI 8
P, 7R BB 3 0 D) e S WG A5 T, R AR
YERE, R TG Y SR i e g B AL T 1 JEL %

TE LA 5T A2 B SE MVD 2383 % FH A LA
LRI S50 5 W A4t A 5 R A 996 A 4 ST 1
BLAIE R , B LAIN B2 20 i AR S A R ) CD31 ok J
W2 R RN A R L BT R B, O AR BE A
VF 22958076 78 995 BIDIR 28 F 9 26 10048 77 76 25 49 1 1 g
SRR R AR AR 25 ZE AL
B AHA AN s = JE 40 A K i A S 1 40 A 7 5 AR S
BT I, IR BB R ST R G B,
SR I ol i B IR ST R, A RS R
AR EE 1M A8 T80 A BV B S5z i 1t 5 3 2B 1 e
N IZ LGS ELAR | 000 RIS O 5 22 T T R UL %€
MAEF AR, a-SMA {UAFAE T L4 V-8 WLZm
6 % J) A L Bl 22 B v R A Sy 3 o 4 1 R
PEFRICH 22 R -SMA XoF & 240 B K% SF- # FIL248 Ff
HEAT AR 2 B AT A R R Y AW I A R A i
WL R AT I A A 0 T IR A B A T 1k
a-SMA Jeft, IE454 CD31 et Xt O U AE 1 21X
MAEHAEN BT WSS, BFFT L R R, BRI 20 55
s AL ff il A5 T 1 v (E B 4 7 8 A
INTARFARA, 378 76 0 WU LK B, i it fik 4
ZRAERT LA | RS A E 301 2% X0 JULZH 205 B 1 i 4
A 1 g% S A SR T xR BE i 2% X0 LA
21 CD31 ARic sk %8 % B2 B o-SMA Fn i 1o I A8 %35
JEE AN [ R e v, LA s AR A R 2 S ) A
K, Hp DA I 25 S AR B b, B 3 i 25
S SR 7 e A5 412 10 A% R SRR B8 100 2% X0 L
LA B AL Heh 25 A5 RIS I 7 AR T B
hEIVER

Spred1 J&—Ff sprouty AH G Y 1% 24 2 P4 B 45 &
0 DRSS PR ] MAPK {55, ok
WEZBF 9T 2 W, Ras-MAPK {5 5 18 75 1L 8 57
e fe i H A B BRI A K R
T4 VEGF | J8 2T 2 40 Jifd A= < PR 53 3 38005 Ras-
MAPK {5538 5, 2 328 20 16 1) 32 78 | 34 58 K B Bk
Idie A M 1M A BT A K i A R SE B ML T Ras-
MAPK {5 5 3 % 19 36 7 1 00 11 I 1 2 1) 8, 4n
Ras-MAPK f30E K1 VEGF 16k 2810 4, L
IBITFAE R AT R, PR, A 9 3 2510
1T HE Ras-MAPK 15 5 18 % 1) 5 22 6 M 4 7
Spredl , AL PEIM A B AE ) Wang S 28 58 %

IAE Spredl 3 FRIBMIEOLT , P9 5 40 ML iE B fig 01 R
fi%, Wi T siRNA ] Spredl 193k, Al #2585 N 7
M AT BE T, SRk I 45 37 A ; Jakob P 2612 1
AR E P B AR A miR-126 siRNA 17 Spredl
TR E—RINLIGFI ] Spredl AT {2 E P 1
YA 5 B B AN A VR Y g

ARSI W 5T 45 B R, BEARYZH Spredl M H:
mRNA RSB HAR T AR AL, 42 78 G ifn G 405
(1R BRI A A A OO T LA i A A B o R R
IRHE AN 5 1 1 g5 O e HoAk J5v] b Spredl mRNA
(223K | FEAIK Spred] £ (I FREK , i HF M 97 A=, 4
LT B Y 7 FH AL 552 M Spredl mRNA (1) 4% 5%
S VA A OC (H BRI v e — 25T

£ % x W
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