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W E: R 8 KA G R B (fistular onion bulb, FOB) #f 4% 2 % 47 £ (angiogenesis ) 49 4F /)
FZAEME ., F & WSDXA , MMoREZaORRYAE FHEHFRoLE BERA BFRE, F4
10R, EERERALRE ATEBRT B L LK, CD34 LR ELE ENES NI TAL
R #% s % 4 % (microvessel quantity, MVQ) & ## f2 % %5 B (microvessel density, MVD) ; ELISA
el o # A K B F — B(transforming growth factor— B, TGF — )4 & ; Western Blot % # 1) X
RAEE S MU LR 22 3 R E B & % B (mitogen activated protein kinase, MEK) | %@ #9842 5 8 %
% B (extracellular singnal—regulated kinase, ERK) & & 4% ; RT —PCR & 420 & JUAZ 56 # 4 41
L MEK.ERK mRNA £ %, & R L#EAamk, ZaRRYA S ARk CD34#
&6 S AR L A% K d Bt Kt & (P << 0.01); % & 38 IR 4 20 3% e 5 31 AR T A 400
A (P<<0.01), 5BEAA L, ZORRMA FAERSHLARFTGF—RHm(P <
0.01,P << 0.05), Z@#RMUEE B HHKCHAMEK ERK & & &% &3 3w, MEK.ERK
MRNAF ¥ EBHEFHH(P<<0.01);5BFAHRsLAMmML, ZORRYEERKE G AL F .
ERK mRNA # 3 4& # 3 & A& (P < 0.01,P << 0.05) ,MEK & & A2 E LMW E £ 5 (P > 0.05),
& % LOARBRYELARBKRIL SN EEIHEER S MBRALRHAREHKR, LM
# T A5 EE f iF TGF— R K-F A MEK/ERK 42 5 i@ % 2 ik X,
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Abstract: Objective To probe the function and mechanism of the fistular onion bulb (FOB) in
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promoting angiogenesis on myocardial infarction in rats. Methods Randomly dividing the rats
into 4 groups (10 in each group) : the FOB group, the Shexiang Baoxin pill group, the model
group, and the sham operation group. After one week of adaptive feeding, the model of left
anterior descending coronary artery ligation was performed. The quantity and density of microvascular
in the margin of myocardial infarction were observed by CD34 immunohistochemical staining.
Serum TGF — B content was detected by ELISA. The protein levels of MEK and ERK in the
left ventricular myocardium of rats were detected by Western Blot. The mRNA expression
levels of MEK and ERK in the edge of myocardial infarction were detected by RT—PCR.
Results Compared with the model group, The MVD value of CD34 staining in The FOB
group and the Shexiang Baoxin pill group was significantly increased (P << 0.01). The MVD
value in The FOB group was lower than that in the Shexiang Baoxin pill group (P <Z 0.01).
Compared with the model group, the level of serum TGF—{ in the FOB group was
significantly increased (P << 0.01) , and the level of TGF—8 in the Shexiang Baoxin pill
group was also increased (P <Z 0. 05). The protein expression levels of MEK and ERK were
increased, and the amplification factor of MEK and ERK mRNA was significantly increased
(P << 0.01). Compared with the Shexiang Baoxin pill group, the ERK protein expression
level, and the ERK mRNA amplification multiple were lower in the FOB group (P << 0. 01,
P < 0.05), and the MEK protein expression level had no significant difference (P = 0.05).
Conclusion The FOB can promote the angiogenesis of myocardial infarction and increase the
number of neovascularization at the edge of myocardial infarction. The mechanism may be
related to the up—regulation of serum TGF— B level and the expression of the MEK/ERK
signaling pathway.

Key words: fistular onion bulb (FOB) ; myocardial infarction; angiogenesis; TGF— §;
MEK/ERK

#2020 AECrp [0 1l A 4 BRE 5 B i ) s L B 2002 4F LA i O JTURE BE S8 55 95 AE A
ERFEEROE A O WUREFE 2 8 AE ™ E AR B DR 28 i B0 T R B i DX L™ EL R 2R
B, S B0 E AR . IR R bR T LU KA A S 5wk PR A S8 P S L L AR A
JUUKE B ) 3t — 20 7 B e i o T A S8 A A e R 8l I g R 1 P A it L AR B A Y L) Iz R
RE T 32 T A SN O, A A S5 4% 58 058 5 J T R A T 78 Be i B — 2 B9 R R BT RAAE & AR
JIURE SE I 368 o i A A RO 958 A6 i, A 38 A e S 00 S0 B AR el BB 8 B B 4 B9 IR T OR iR T
LA T A O 3 T A

A AT ARSI 58k B, L8 O AR SR A0 A U BH YA 32 BB 238 0 LR I 1% 20, /N 0 LA AE IX
SR AR, A0 DU GE S R TE AR 0 0 AR W B 0L PR 1 2 B (fistulan onion bulb,
FOB) fie it ifiL 48 37 25 19 B ARBL G, A7 76 56 4K 20 Bk 45+ 4 220 ILBE PE R BRORE Y, 38 i CD 34 B i 41
A G (0 WL 558 A= L A1 B0, IR B 58 280 1 3R RO X TGF — B & MEK/ERK G i 1 e 2 7E T, & 48 24
F1 AR IO 0 0 WURE S8 5 A R X 08T A8 14 A9 52 i) S AL ]

1 #RIAFE

1.1 #F#
1.1.1 X% zh4 SPFZSD AR 40 H, HEPE,3 ~ 4 A# K E (200 + 20) g, T4 LK
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W 5T 0 (42000600004917) o

1.1.2 24 AR (RO 7 BE 454 E R4t it 5 2081205) fi & ¥ J& 300 mg/mL &
B A RO LM A 2500 A B WL i 0 231020068 |, it B 7. 596 TR B .

1.1.3 XA TGF— Bl & (I A= W B A BR A 7)), RIPA 24fi# W . 50*cooktail \PMSF |
iR 1k 2 A R L SDS —PAGE &8 B il #5177 & (ECL i 5% 8 52 12U (a0 A= W Bl B A FR
S, A b R NEE K OB H IR HLO, (E 25 4 F Ak 2E R A BRA 7D L P/ R E A
4 928 4 AR ) 85 (P} % Agilent Dako 23 7)), BSA(® [GHIZ5 A H] ) .

114 E2ME 4GB R B I % (38 B GeneRay /A ], UV —photomete ! ) , TGL—
16c A B DAL (L2 2R 22 AUER ), 9 8 1 PCRAX( g 22 4 Ry BHE A R W) L 4tk AL
(5% & SR AR F L, FBZ2001 —up—p bR #EIXF ) , WD —9405A B (£ K .DYY —6C HL
WAL AL TS —ALER T )  AX— B () AR BAR YY) A BR A A, BOEIE F (36 Bl Eastman
Kodak 2% H] ) , V300 1 ## 1 ( H & EPSON /& ] ) , alphaEaseFC J& J& 43 # 4% /4 ( Alpha Innotech 2
A, HX200 s N T AL (e #F R A IR A .

1.2 Ak

1.2.1 RACMARREHE KRR T SPFRINY o BE N ERSE LA, ISR, g8k
B8 s 1 SRR I (10 %6 7K A S L 3 mL /kg) , P3O RiMMOZ ] 7 K BRI i F B e & L 30
A8 Bz S iH BE AL 3 % 40 B BTE SR AY TR SR FITIE O L B . R /N BL S Wy R W HLAT A B I 1 S
R0 5 TR, 753 B 5RO R B, 4 45 42 45 LK B HR B Bk 22 A R S . AR A 0 rL TR S SR Y
T VI ECH BE ST B 4R, R 22 2500 WLAL 23300 (2 A8 1 R 45 FL AR D Am o o AR 5o B TmT 4, 4%
AR o BT ARG EAE LB L E RS TR A g5 4L bk (A E A6 T 3 HOR L, M B LA
w7, LB

1.2.2 o4 4% MBI K R g5, i BE AL ST 3R 0 iR B A 2 B O Al g A R
DA TR A 10 H T B 4525, 20 3 B0 41 K88 7 O 0 AL41 45 L 2 mL/ kg B9 5
EARERE E A2 RV AR TR T AR K E S L H 1R, FESE 28 d.

1.2.3 #AKRE AN RG24 28d)E, R HIERIFEATIE B RREE (kR B BRI 4
J& , MHE FE B ik b >k i 3 mL, 37 BPE T 850 HLES 0 15 min( 3 000 r/min) , I WA B b )2 1l i T
EP 4, K H ELISA 75 P S A8 I K Bl 37 TNF — R % &, B AR AR IR TGF — B 57 & 1 0 45 it
7o BYHBUCNEA O FE AL, 0. 9% FACENE R PV 5, A 420 22 3 W I V35 W 1 I 1 7 24 h, FRAK
AT Z 86 BEWORG K WO E WAL B A s a3 U0 R 8 R Rl .

1.2.4 CD34 F & 5t m # f & 2 F & % E A ELPS(Enhance Labeled Polymer System)"®' 32 %
T4k #1470 ILYD 54T TBS AR B Z8 18 K I UE , TR B A — 3L .EnVision . 8 J5 IS ¥ ¥ W &
30 min, ZE IR K EEVEE R o BN A IR U A BE AL B B 200 A% 3 Ab 40 HF 2E 4T 40 B IC ¢, 12 H] Tmage 6.0
PG 43 BT 504 43 M A i R o0 LA 2 e AR I o i 4 51 8080 (MV.Q) |, SF- 349 ol i 4 31 508k
HEL FO UL T B RE A5 2 S % (MVD) o

1.2.5 Western Blot # # il MEK . ERK & @ 4% HUZR A7 0 LA 205 18 f Ok L 59 8 /N e '
WL P AT A L 5 mL AR RO, WO BT, BD R SR IR W . SR ] Bradford v U
EEWE 8 FRERE ., BEJS 1T SDS—PAGE H 3k , 100 V | #£ HL ¥k 60 min, 200 mA %4 i
60 min, 5% g 4 05 £ ] 60 min, T —HT (Fi B 1:1 000)4 CHEE %, TBSTIEWE 3K, A —
U (R B¢ 1:3 000) 2 F 30 min, FF K TBST 5 Uk 3K . 1424 &8 B8, BEA K B 5 ] AlphaEase
FC A5 17 o

1.2.6 RT—PCR ## @ MEK mRNA .ERK mRNA # ¥ 4& 4 #0100 mg .0 JLZH 21 A &) 3¢ 25 0F

L\\

S+
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V& 22 Jo/NHUIRA 2L, A 250 pl = 58 e H{ENE 2 B P 3 min, 7E 4 “CF &0 8 min(13 000 r/min) ,
FHRS WA RS B35 T8, 0 P9 B 4k S AR T 20, — 20 "COF i 15 min J& #2010 min(13 000 r/min)
W AR, Ak S i A 759 LR 1.5 mL PE%, Bk 4 °C .13 000 r/min & .0 5 min, 25 BRI A, Bl fE 15
# M RNA, #J5F PCRAL L, fff RNA I # 5 10 mmol/L dNTPs RNA inhibitor  JZ % 5 fiff IR &
S 30 min, 45 oI K 1% B b SR (80 CAE IR 5 min) 758 %] cDNA . H{ 20 uLPCR % it & PCR
I & & (2 X qPCR Mix 12.5 pL. 7.5 pmol/L £ K 51 %) 2. 0 pL.cDNA 2.5 pL.ddH,O 8.0 pL) ,
95 CHiAE % 10 min, 95 ‘CAEPE 15 s, 60 °CiB & 60 s, FHER 40 ¥, 60 “CHEAH 5 min , #5415 2| 1Y P 14 45
PL2—AACT AT A BT B R R K. K5I ERBIWLEL.
*1 BPCRI#WFEF
Tab.1 PCR primer sequences

Primers 31 4 7 7

L5 4 5'—~GACGAGCAGCAGCGGAAG—3'
Rat MEK T3 5—CTTGAACACCACTCCACCATTG—3

Ei#Es 5—TGCCATTGAGCAGGACTACC—3'
Rat ERK T3 M 5—GGTGATGGTTGCCACAGTCTT—3'

Rat ) E#EZ 5'—TGCTATGTTGCCCTAGACTTCG—3

at g —actin

A 5'—GTTGGCATAGAGGTCTTTACGG—3'

1.2.7 %t F % LK SPSS19.0 48 11 8 44F X5 8088 98 17 40 0, 45 R DU B0 £ b ofE
(£ ) TR, HHPHE T EMLBEZHRMOEME, AP < 0.05 W EFALGIT#E X,

2 #R

21 BHRBROIBEELGEHBNEZTERCDMEEALLE
SEIR WL 2K 1. R 245 BT, ST AR L, O AR R K RO WU I 4 2% B v (P <<
0.01); H SRRV AR L, 0 A B H RO HIRIT I KRR MVD BE S i — 2w (P << 0.01).
2 BAXROEDSG XM NEZE

Tab.2 MYVD in the marginal area of myocardial infarction in rats of each group(z + s)(n=10)

28 5 MVD/(A -mm™?)
BFRa 29.99 + 10.75
A 59.94 + 8.81°
g 73.58 £ 8.03

B AR ALl 102. 30 £ 13.65

Ei5MBFRAREK a kTP <<0.01;58A M LE ,bATP <001,

A BFAR4;B. A A;C. B Rpa;D. FAR s,
1 HAXRBROEIZXOINEALR CDI4LEBELER( x200)
Fig.1 CD34 staining results of myocardial tissue in the marginal zone of myocardial infarction in four groups

of rats (x 200)
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22 HFAHAKXRIMETGF-B KT
SR FL 3N o B KR IE TGF—B/KFEMBFARHAMET & (P <<0.01), HHEHR
HA L, A OAA B A KRRIME TGF—RAKFH T & (P <<0.05,P<<0.01), HAAH
Mm% TGF—B S5 BmHEMROIH LB LG T #2255 (P > 0.05).
3 BRAKXKRMETGF-p S=tbE

Tab.3 Serum TGF- content comparison of rats in each group(z &+ s)(n=10)

o4l TGF—B/(pg-mL™")
BF R 30.6947. 90
AR 1 39.50+9. 75°
B A PR Su 48.8145.03¢
Bam 50. 164. 90

E:EMBFARAE,akx TP <<0.05; 58AME ,bEAFP<<0.0l,ck®™P<0.05; 5 BAKFvha
wix,dk =P > 0.05,
23 FAEAKXR OIS X MEK.ERK 7k £ bt & b &

iR VWK 2, mE 2S5\ TR B, KA KB O L ERK/actin e fH T B (P <
0.01), MEK/actin L {6 JC B & 22 5 (P = 0.05) . S5HEAI 4] b, BR & OO L4l 20 gl o AL
MEK/actin \ERK/actin L4 10 & ETH(P << 0.01) ; 5 B8 £ 0 AL 4l 48, 2 A 4.0 L MEK /ac-
tin b fl JC W] @ 2% % (P > 0.05) , ERK/actin .l A B AL (P << 0.01),

MEK ”‘. 45ku

ERK — e mm— - 42ku

N —————

A B C D
0.6 c 0.6 c
T M
£ 0.4 a = 044 +
g 2
v S b
! [~
= 0.2 o 0.2 r\
0.0 T T T T 0.0 T T T T
A B C D A B C D

ABRFRA;BEAA;CEGA;DBEAFHROLA; EHRF KA, ak TP >0.05,bxFP<0.0l;5
AR, ckA TP <<0.01; 5 AR HALE,dEFTP > 0.05,e 27 P <0.01,
B2 £AXROEABLLZX MEK.ERKEBRIEX(n=10)
Fig. 2 Expression of MEK and ERK proteins in the marginal zone of myocardial infarction in rats of each

group (n=10)
24 FAHAAXROED %KX MEK mRNA .ERK mRNA % i% tb &
SR WK 3. B 3R, LA FAR A N S B, g s A 45 4 R RO A i 4 X MEK
mRNA ERK mRNA " 8 4% 8, 205 20 A8 & OO U 2H B B4 M 3, b 3R 46 br X 1 2 325 38 Jn
(P<<0.01); 5E&FMOCIALE, Z AHMEK mRNA , ERK mRNA $ 1 7% % 5 B 8 (% 1%
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(P<C0.01,P<C0.05),

= a
& - 2.0
& b i s
2] o 1.5
- 5
< 4
ng z 1.0
£ 1 |—| £
% v 0.5
o~
= m
0 T T T T 0.0 T T T T
A B C D A B C D

ABFARA;BAAA;CEALE;D FAFRoLA; 5EEAAE ak T P <0.0l;5 BAFoALALE,
bA&®P<0.01,c&+P<0.05,
E3 KRAAXROEDNLKR MEK mRNA . ERK mRNA RiE1E R
Fig. 3 Expression of MEK mRNA and ERK mRNA in the marginal zone of myocardial infarction in rats of

each group
3 it

W B 25 76 0 IS R G IR IR YT 7 A B KA BT s, 4 BE W ) I 55« R Bk 2 BOR i R
e, BEABA 5%, BRIV R 985 10 i 7 9 S R ML A b AR BH R A Y LATR PR K. A N R IR
i BH 25, EL A im0 Bk, N PH VR o LA R O AR T SR B 5 ) S RE R X0 L Bk
I A58 455 R B O ILA B A

204 568 4R B ok 11 ot A ] IR /0 58 b W I S K G0 B 8 A2 B A5, A AT X A i A iR 1R
6 A0 I e 2, A R A6 I DX 380 JUL 4 27 AR ASHR £ s /b I AR PN B AT i A S TR T
SR TN 1Y DT e 1= 01 NG 7 £ 11 AR = VA TN = I = A = 1 L R T
A S Iy 7 R el NS T s S (T | = S NG/ T 1 S N3 = N A B N | 7 1R =R
v Ry SR B W it R 1 O A SRR R T A2 TR, SR IR I A B A I6 T ST M S A B A R B —
Pl A 38 IR 9T T B .

IG5 T A — A R W BRSO A I Ak B B I A R S R R A T G, 8 o
PR A0 AT DL A B it X, DA 25 A 2O OB 9 B A0 i A RO I R B B IS N
40 43 W TGF — B2K 18] 78 53 40 it 44 42 21 ai 45 J81 161, 9 434k kg J &40 b 0 i &1 4 40 i, ' %% O 30 9 A=
M. TGF—R1 0T LLJa 20 J& 40 A A5 20 f 4 43 16 , 1 B i ol pfr 2 0 1k 1) 70 15 >f U5 1% 46 40 i 4 1k
S WUEE AR AR P R /N BB SEESIESE T TGF — B1 783X — i 72+ 1 ) B8 2 5L, 3 28 /)N
B H T o A G RN ST W LA B A AR e vE AR . R R — R TGF— R4 & A, sk
Bk TGF— B LAY SZ K o A #F 52" 2 B0, % A 38 00 3 AL T 42 100 A A BRU %) 0 AULARE 36 X 1L %85 B
A UM SE T AL, B TGF—B1EH £k

TGF— B FUf {5 53 %, B T 2 ML i) Smad 8 8% 51, 8 4 22 24 536 1L 3K (08 (MAPK) 5
53 &S MAPK i #% & B Ras . Raf .MEK #l ERK 40 & i) — 2 7| /& [ i W , 76 r A B A% 40 i op
SR = RS REEDT . ERK 2 A M4 A2 R 00 B 205 5 A, o] g AN i A AR K, AR
SRR U N N N g 0 e RN R SR s s A T E i v il A O O R W AN w1
A BFFE R B, AL T S R AT O B ERK (E S B, B ERK O MEK B 82 1L K F , B
NG FILARE ZEASE TR /) R o0 A T AL 385 000 A 0 % DX 0 A 2R R AR v O S 43

A 38 o CD34 2 4 Ak G 0 B0, 240 11 B2 U0 A 385 o0 IUARE B8 301 2 DX A= 1 4 0L, A
AR 100 4% 3 A= VE R 1) i HG A B 4R T IV TGF— B Kb L4l 1 MEK \ERK ik & &, %4 b
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Jie 3, 28 9 B 0P e i AR A S O WL L B0 A IE T AR AR AL AT AE i B TGE—B
L MEK/ERK 5 538 B K A7 5C , fie 28 52 B I 4858 28 4 O JDUAE S DX S 908 26 1 A8 22 57
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