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(WE) BB #2020 WUk B 4 4 A B NO AT eNOS & & 77 eNOS mRNA k3 Rt A 5B % M F 7 5% 4
BHT AR AN D FEERGARNELRPER, FiE AR 60X MW BFAL MAEL FEHAAARE
A % (recombinant human erthropoietin,thEPO) 2/ R 4 S5 ML B EFA ;5B LEBEFFK AT A, 4012 R, THH#
Ja 14 d & A 3 A o sk 0l g NO AKCF 8 & A6kl E eNOS & & Fn 2k A 2 BF %K ok 8 & PCR &% Il € eNOS mRNA k3%, 4
R GEBEFAALE,E A NO KF,eNOS & & f1 eNOS mRNA k3% W 8 1K, 2 7 EH 415 & X (P<0.01); 5# A 4
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Protective Effect of Danshen Tongluo Jiedu Decoction Combined with Bone Marrow Stem Cells
Mobilization on the Vascular Endothelial Cells in Rats with Myocardial Ischemia Reperfusion Injury
LI Xinhui, HUANG Miaoxin, DU Jianfang, HUANG Zhengde, XU Fuli, XIAO Qing, GUO Chenhe, LI Caiyun
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To investigate the protective effect of Danshen Tongluo Jiedu decoction combined with bone marrow
stem cells mobilization on vascular endothelial cells through observing the changes of NO level, eNOS protein and mRNA eNOS
expression in rats with myocardial ischemia reperfusion injury Methods The 60 rats were randomly divided into sham-opera-
tion group, model group, thEPO mobilization group, Danshen Tongluo Jiedu decoction (DTJD) group, and DanShen Tongluo
JieDu decoction combined with thEPO mobilization (DTJr) group, 12 rats in each group. After 14 days of modeling, the NO lev-
el was determiened by radioimmunaossay. The expression of eNOS protein was assessed by immunocytochemistry method, and
eNOS mRNA was measured by real-time fluorescence quantitative PCR method. Results Compared with sham-operation group,
the levels of NO, eNOS and eNOS reduced significantly (P<0.01). Compared with the IRI group, the levels of NO, eNOS protein
and mRNA eNOS expression in thEPO mobilization group, DTJD group and DTJDr group increased significantly, the differences
were statistically significant (P<0.01). Cmpared with thEPO mobilization group and DTGD group, the level of NO, eNOS protein
and mRNA eNOS expression in DTJr group increased significantly, the differences were statistically significant (P<0.01) Conclu-
sion DTJD could improve the expression of eNOS mRNA in endothelial cells and further promote expression of eNOS protein. It
is may be one of the mechanisms of protecting endothelial cells in rats with myocardial ischemia reperfusion injury. DTJD com-
bined with mobilization agent could enhance the protective effect on endothelial cells.
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fe b D WLH LB RN, SR, 3 A% B e i #8057 )+ 240
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B RE T A0 Bl 51RO IR PR T AR DR BRI B
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1.1 S5y

SD K KL 60 H A& 200~250 g, HiiliRg HEE
RSy oAt W Al eSS SCXK
(#)2009-0001 ,
1.2 FEZ K2

Trizol 15 & (5 : 16495023 ) ; AMV 1 4% ¢ iy
(#t5:16374121);RNA BEHIR (5 :163255012) ;
RNasin, Taq i (#1655 : 16443013 ) ; Ll _E ¥R T £ [H
Invitrogen 23 7], PCR 51#(#1t 5 :SH16385401, | i
Invitrogen 2 F]) ;thEPO (4165 . JT196236 , # b il 24 42
4 1A B AR A7) ;eNOS —4t Bl # SABC 4
PEL AR G (B DU A8 AR ) TR A FR | SE T
e HRP ric 40 L3 2 RAEH ARG RAF),

MSEEMTEHL(FES 15 ¢, X515 ¢, 44
10 g, J)11%5 10 g, 2148 10 ¢, M7 10 ¢, ¥ % 6 ¢, 1E
T 15 g, tEH 15 g, 24 12 g, 4R4E 10 ¢, 1M
10 g, ®E 30 ¢, /KIE 6 ¢ %), g =24 K%
B — B E B Be 2 D ARt . R RIE Joi K Rk
i BWRE 2 g/mL(FHEZ) RAFEH
1.3 FEAE

Motic B5 Ui fERAR R 40, 22 v Wit Sl S5 A1 A
7] ;FTI2500 Y %k i 1% 1L ,Pharmacia Biotech; UV —
1700 PharmaSpec %! & #4366 BE 31, Japan; UNO 1T
) PCR 1X,Germany Biometra 2\ A ;sequoia512 7l
70 B EAYL, 1 siemens 23 F

2 KWHE

2.1 AT

KEJH 10%K 5 FBELL 0.3 mI/100 g H il g
RIS, 10 AR 11 SO MR, 352 sh B AL,
FF M 5% 528 00 WO, 70 20 R il 2 Jok I3 4 ) 6 21 5 A
5 AR B IOk A AT 00 Sl bR Tk, ol 22 0 A R R 0T DA
ik Rbr B AT 4540, LU EL I QRS I FER o 1 58
ST Bedtm , O LB K 2t D 2540y, LA ST Be
K& 172, S 4o O WL (8 1K 52 A I 37 P 3 L g
22 o

KE 60 H,BENLA M IRTF AR AR rhEPO

O FFE B METELH SIS R MEE S )
A BT AR RGNS FE R s ik, oAy 4 4117
IRT #E A5, FF M 25 FL 56k Bk 30 min, K &2 56 Jik if 37 ;
thEPO 3 R4l . FF& 38 4 i 25 7 Bk A o B3 47 JE
45 thEPO (2 000 U/kg), 5K 1K, iELES d(H
TERERT 1 R BB R SR 3 K), TR A
ZH FIPF2 00 25 ff B U A I s R ) R 25 AR R K
2.3 gyl Lok

BRI (60 ke) 58Pk m B A FH
Sl M E B AN S B %M TR A S RAE S
PF 28 4 95172 7.8 mL/(kg-d)[AH2Y TE25 & &
15.65 g/(kg-d)]5 d(BPE&EHEHET 2 d &#5 3 d), &
KK ERFARL AR rhEPO o) 51 41 B %
HARIEHKS d, 8K 1K,
2.4 FEtnki
24.1 I NO & SEIREE R, S K ERE
i = By ok b B YRR A A BT B A R, KR
HLEE N 2 000 r/min B0 10 min, BCH FiE &,
T—80 CUKFE it £ FH o >R HURT fo 8 1 7 | ELAK
A A% e BRG] 6 U BH 2B BRI 1M 9 NO
&, IRl Rk,
242 OHLAEME eNOS 2 R E M E B4 2 Bk i
DNV 5 4% 2 T W [, 0 BE RS K, —
HORGE B 0 M AR e e LA BR YT A (4 pum
JEVI R ) o B A 0k T e s LAk LRG| 22450 & fif
FHULEH BT U0 7 s . 0% YRR . VB BT
JE I —$t (1:100) 5% & 5 I =F 4t e HRP Fric —Hi(
1:15 000)## & ik ik SABC 5 & & (0 S5 481k
VAN B 2% S p e € o $2 55 eNOS PR R G8 .
PG 43 AT 2 A P 2638 X 3tk 47 2 /2 = o i, 4
kB A 7E BT 400 15 R BENLEL 5 S ILEF, R G
I B R A B R e I a3 KB
243 DL eNOS mRNA J5E R H L5656
FE & PCR 152 eNOS mRNA 5, L GAPDH Y
WZ 51903 1, BUL L2 HL RNA  RNA fi 2
Fie WA & U B R AT, 4t B 0D260/280 7F 1.8~2.0
Z I R4, Ui B RNA 9 58 88 PE 4 Tl e SE R 26 6
it PCR VA /AT IR FLARBRAE ™ 8 e e 4 7
GV PR VB R 50 wL R &R 94 CAEE 4 min,
40 MEIRYHE (94 °C 40 s, 57 C 40 s, 72 C 45 ),
B 10 pl PCR 7= 9y 4 41 HEZ MUK 1% Bi g 4l 468
100 V HLPK 1 h, 3B HCE T 5 e B ARAG A F 0
£ MEMH 0SS ERSE R LI H 4TS GAPDH £
2Rty IOC 2 B FLEAE b H B9 SE N mRNA YRk
2.5 GEitE Ik

K H SPSS 19.0 GeitFRAE R B8 #E1T 538 . 2K
PE 5 OB L “xs " R THEUR BB BER R %
RS ERT R T 25 R S, TSR T 2
SN, 7 2T R AR S BR 55, P<0.05 h 2 A 4t
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%* 1 PCREI¥ Ry EHER

514 h]l PR E

eNOS [jif 57 AGACCGATTACACGACATTGAGA 3 379 bp
eNOS Tii# 5 AACCTAATGAAGCGACGCAGT 3°

GAPDH L 5 TCAGGTCATCACTATCGGCAAT 3° 497 bp
GAPDH T¥# 5 AAAGAAAGGGTGTAAAACGCA 3°

3R

3.1 PEZE Y RIS B RE T A0 M 3l X0 WL
IRI UL NO KBy 521

R BN, SRFEARY L, B rhEPO 3
DENOR e STk S R PR ST S Rl S|
U2 NO K3 B 8 BEAIG (P<0.01) 5 S BRI 2 LA,
thEPO 2l A4l . P12 30 45 i 5 0 4L R P 5 3 445 it 4
WA B B4l NO KFB R TH & (P<0.01) ;thEPO
B R 5P S0l 4 R A R NO K RS i
225 (P>0.05) ;5 thEPO 3 i 4 1200 4% i 55 1%
A, P mE R A s R4 NO KF-H &
T (P<0.01), W32,

%2 SAKXRME NO KFEHLLE (s)

415 n NO/ng-mL™
BF A4l 12 145.9+13.86
ERIE 12 85.52+12.054%
rthEPO 3y 51 21 12 108.2:£18.5545%%
TS0 4 i 7 1 4 12 109.5+12.67445
T2 50 4 fif 3 A 3 BUAH 12 130.4:£30.98 24 A
F 432.8

S EF AL A APOL; SH Y] L 4 P<001; 5 rhEPOZ)
G L . A AP<0.01 ;5712038 45 it 8 97 41 L3 ##P<0.01

32 FHS %R RS S OB BE T A0 M0 L
IRT B0 LZ I eNOS 2 1 22 35 1Y 52 i

RN, 5T AR e A vhEPO 3 5
M. PFBEKHTF AP S0 KR IS 5 i
ZHeNOS # 17K W] i FEAIK (P<0.01) ; SRTALA AL,
thEPO 2 i FH& il 4 i A A P Sl 4% S
I & 3 b1 41 eNOS & 1 F 3R 3k B 8 755 (P<0.01) 5
thEPO 2l i3 415 P12 38 45 i 55 7 4 LA ,eNOS 25
FREF G 7 X(P>0.05) ;55 thEPO 3 51 41
S MBHA L, FH5E%ME A5 0
21 eNOS & 1 235 B8 T = (P<0.01), #E L3 3,18 1,
33 FES %R IE S 0B BE T AN XS IRT
O LA T eNOSmRNA 263K 14 5% i

SER GRS T ARA R, B4 thEPO )
B P Sl 4 A 1 4R T S 4 IR R A B A o
2 eNOSmRNA 351k B 5 [J A1 (P<0.01) ; S5 A A0 4]
H# , thEPO 36 51 41 JF2: 30 2% i 35 3 40 AP F 538 4%
il 5 1% B 45 35 51 4 eNOSmRNA 235 B 2 T+ (P<

0.01);thEPO 3l i1 41 5 FF 23 45 i 5 4 41 L 5K e
NOSmRNA ik 22 7 L4 1T % B L (P>0.05); 5
thEPO 2l G341 F} 230 45 i 15 1 41 L 1T 5 4% i
TS 5 B4 eNOSmRNA 235 M B i (P<
0.01), L3 3, K 2-3,

% 3 X0 AL IRI RO L4 RE eNOS & B #1 eNOSmRNA

E3ey: A (%)
21 5 n  eNOS 1 #ik eNOSmRNA
RFAA 12 131.9+12.69 1.285+0.053
575 24 12 95.59+11.08°* 0.689+0.0174*
thEPO B 20 12 120.8£9.602% 0.80120.018%4%%
PR HEEIAAL 12 115.7+7.5455%% 0.781:0.02744%

PIBBEMEET 12 122.1£6.7200%xAM () 97024(0.14] Aowx A

A 2l b2
F 12.34 731.6
P 0.000 0.000

TSP R AAPDQOL; SHR AL 3 . #4P<0.01; 5 thEPO
SR AAPOL; 5SSl EHA LE ## P01,

* v

AR T AL BRI, C.rhEPO 3h B3 41 ;D S0l 4 it i 1 4

EJk G 3h il
B 1 eNOS EAFRIEXER (REHK,x400)

1 23 45 6 7

8 9 10 mark

397bp

12 BT AR 453 4. BUHAL;S 6:0hEPO 2 514157 8. 74 25l
L5 T 49 10 164 3 B 4
Bl 2 eNOS £#E PCR ¥ 184 RE K E

mark 1 2 3 4 5 6 7 8 9 10

497hp

Wl 28 FARM ;3 4. 804 ;5 .6:rhEPO 3 51 4,7 .8 FF 538
KMAEHA:9 10 A3
3 GAPDH E A PCR ¥ 45 Rk &

AR T A e 2 A1 A I B4 BB T
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LA 5 SR80 R — RSG5 F IR, EBET
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T 22 (10 B R 200 L TOEE " AL 5 7 R i 24 A
BN, I IS A 0 LA 2 7R R Hb 4 20
IR T “o b R0 LA, 46 700 WIURE ZE T L
0o AL P A DR AT PN B AR, AT A 0 U
IHEY, Rota S5 ABIFSE 3 W] K A= AR AL 1400 BIE R A T
8T 20 B AL AR S, B A ) T A AN AL o34k s LA A
1117 H. Jr F A% AR 1) B 6 T 40 M R 8 7 2B A0 45 A0 LA
PR DK A8 BT AR DL B T R bl & A A
H 41 Jifl (endothelial progenitor cells, EPCs), i IfiL 14: 4
P K T4l e SN i EPCs 24N I+, 14
Q11 2 AN A R O 1 91 K= A (e e
MaAz 1 & (erythropoietin, EPO) A BT 1= HT R , ek
A A AR, A iR W] EPO AT LA 1l
A ORI 240 B 0 T O AE Sh M A A P i T 4
SHE I A8 DA R AEL 200 B 1) 8l B P P, T 1) A DA s
(PN B AL, 2 5 AR AR S TR O 1) s vl 22
YEFIR 2 e —F AL A G (endothelial nitric ox-
ide synthase,eNOS), & 25310 T P9 Bz 4 i Ao AL
JRLe T 0 S e 55 3 A AR A ) A0
T VEGF 3 i 7 A= 415 5 1 Ui 9 S AR A HTF 19 NOS
FRAEABIT eNOS,eNOS JE it fifl LR 2R L NO™,
PRAFT B A, DEE AR A . AT 4 R
SRRV R o3 S T 4 2 5157 thEPO Figs 3
FHZ 0 % b 253097 e, RO L 40 i
eNOS mRNA ik eNOS & [ 15T+ ,NO KV Tt
L W IR TG 22 22 5, Ui 3l R thEPO 1P}
B ARRRA AT LR N B, HAR SR, [+
I, Bl 5% R 0 BT A0 S nT LS e A B T
3 W —SE 2 i PR - Bopf 8 08 BOR A R O D BE R AR
HHET AR AW T I AT A M B SR R | ph&
A A AT DL B e Al A PR 745 X B LS ) 2H 2k 3
PHERT . ARSI FTEERIA L LIPS0 45 25
530 5] thEPO i FHE , P47 P H 8O T o | 25
FUA AR TGS RAR TR o DR FRATTHEDN 20 2% i o
D i O Il eNOS mRNA %Kik, #f — b {2 it
eNOS B 135k, Fhim NO KV 2z 07 (R4 A8 Y 2
HELNZ—, WiZIT5 3 GRS R e e AT )
RE 12yt k3 EPCs i 385H 1k R 5T
BN EPCs s b AR, s Aingss i i
Rl EPCs 4M0—Ye4s 25 AN T BT (54 Y
PEEREIN S, UL IRE L A — i
BB WL 2O 0, L B A
W Kk, A0 AR AN A AE HLAAR i BUER B A O% W 26 AR
IR, B4, 3 B0 g5 AN 3, RO L ERE R R
7 IV P30 (EL B 0l O L 2H 2 A A 28 90 K e HE

RO R B BRI — A N, BRI, S S
T8 2% fiff 5 1 S QRS 25 )T B 1A M 7 WG ) P S
TRIERS 1, S5 R 2% BRGSOl R S e 1k ki
K, 7 PSS AR E O 1R, X BT E RS
KRR, EIAE A A YIT I e
FATANGML B4 L . BE M A E AR
RFE B, V5 KR35 44 0 2545 SR A6 3% 1 i 775 A
B M TR O AR SR R AR A B RES A
1E, 7 N B P 25 ARBRIE , LA I 25 005 1l sh &%, hn
JK 0 1 AR IR I 2% 1 ) # L 05 3h 2 W nl LUK i
P AR T BTN Z A4 S 4%, 4Ty B TR I E 4% | T
BREE MR IR BB IR, I R A T 76 O e 7 3%
% B PSRV RIE A SE GE A b, 1 VR T T 200R
7 AN RRE PR SO L AT R H AT 45T B AR AL
A R E M SRRV A« —— B " A 5O
o 2 BEA TSR T AR R A 25 5 iR
VI AN RE T O B B I R 355 S

Zi LTk, AR EFWAFISEL MR 580
HBE T A0 AR 25 53697 0 WL IRT 2 A P[] 386 8 A
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