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The Effects of Xuezhikang on the Functions of Endothelial Progenitor Cells

Isolated from Experimental Hyperlipidemic Rats*
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ABSTRACT Objective: Hyperlipidemia can increase the incidence of cardiovascular events. This study is to investigate the effects
of Xuezhikang on the functions of endothelial progenitor cells (EPCs) isolated from experimental hyperlipidemic rats. Methods: Wistar
rats were fed with high fat diet for 30 d to lead to hyperlipemia, and then Xuezhikang was given by oral gavage. Bone marrow
mononuclear cells were collected from normal, hyperlipidemic or Xuezhikang treated hyperlipidemic rat by density gradient
centrifugation and cultured with EGM-2MV medium, respectively, The 4th~ 6th generation EPCs were chosen as target cells and cell
biological functions, such as proliferation, adhesion, migration and the ability of forming tubes were assayed with CCK-8, Edu labeling,
adhesion test, Boyden chamber assay and Matrigel respectively. The mRNA expressions of chemokines such as monocyte
chemoattractant protein- 1 (MCP-1) were analyzed by real time RT-PCR. Results: The EPCs isolated from experimental hyperlipidemic
rats exhibited decreased capabilities of proliferation, adhesion, migration and tube formation. In the mean time, the gene expression of
MCP-1 was high. Xuezhikang rescued the functions of EPCs isolated from reated hyperlipidemic rat. Namely, Xuezhikang improved the
proliferation, adhesion, migration and tube formation and down-regulated the gene expression of MCP-1 in EPCs isolated from
hyperlipidemic rats. Conclusions: Hyperlipidemia damages the functions proliferation, adhesion, migration and tube of EPCs.
Xuezhikang has antiatherogenic properties and the protection to the functions of EPCs, so that it can protect the vascular endothelial

function and reduce the occurrence of cardiovascular disease.
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PN 7 #H 2 il (endothelial progenitor cells, EPCs)/2 Ifil /& N K7
AR RTARANME, o] F B sh 51, UT S5 PN R B 43 B e i AR A,
G3H BUATE N B A 2 S5 440 I A8 B A ), SCHRIESE , -3
EPCs 5 PN K AL o5 A 30 B P e 200 1 25%8, LA
ST ARSI IE L IR ARAS TR, EPCs JE A/, Mk B WS g

MG 2 R P 25 21 BRI i e R i 24, o A R R A
P A 3 A(HMG-COA) IR J5 I il 51 | 22 FhAS A6 RIS 5 2
FMR T B IEBRST o I PRI ST 0« A RE e vl 4R i
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Y R NG X B 6 EPCs 38 4E R B 2 | TR 1 M B
KA #1659 -1( monocyte chemoattractant protein-1, MCP1)
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1.1 #48

e Wistar ¢ B, ST 250~300 g (111 45 -3 [ 25 I 10y 2
A); I A e 3 (AL RS AL R A PR R ; S g el Gk
AR 81.3%+ X 10%+ FIH 5%+ JIE [ 3%+ MHER 4N 0.5%+
TIBR A 0.2 % , 1528 BTt 4340 ; EGM-2 5821577 i (Lonza,
L) Ba 413G (Hyclone, 32 [F ) ; £F 4% 2 [ (Roche , 78 ) ;
6 B B0 (Histopaque-1083 , Sigma, 35 [#); TRIzol & 7] (Invit-
rogen, 3% [#); CCK8 (Dojindo, H 7<) ; Edu ¥ I & R Bt
AR D ; MR 1 Boyden /N3 (VL5 1] LA = AL 4%
J7);CO, H5 346 (Thermo, 32 [H) ; 818 9 144 (Olympus, H
A ) ;9O E R PCR {U(Bio-rad, £ [H),

1.2 7%k

1.2.1 SR HIERAE LR AR TR 3 4,
AHR (1) X RRLH K BRAN S T 2RI 35 . (2) R Il g A R
H KRBT R IR, 30 d )5 IRMEBULL , 43 85 L3 , AR 4
EHMy I I E M3 Mg KT SRR L2 5 TE X R
L TC . TG .LDL-C 7K~F-Ft i , HDL-C 7K A, 32 7R KR
e IAE T AT o (3) MM FEAYT 20 - K BLima I ILE 1 A 1 )
J5 , BENRIALBE BE e 2 500 mg-kg'-d™) 14 d.,

1.2.2 EPCs A BIEFRREE  HARBH LT W5 %
#4777, L Histopaque-1083 %7 B4 B 25,00 43 51| 53 25 1E 5 XT
20, NE RS T ZH R Al P R VR T ALK BB B B A e,
EGM-2MV 355 0 2 A 4 HLHeph F ookl AR i b | O
FIREFET, BT 37C 4 5%CO, 5748, 4 KI5 HEs5:
Wio HU 3~4 fL4Nfi4T Dil-ac-LDL % FITC-UEA-1 Yufty | [N iz 7Y
MR PP . R A S A M A A P Bz 40 b i - VEG-
FR2 .vWF } CD31 %24 85%1 EPCs [ R#5i0 > FEE

1.2.3 {ApEtEsEMATM  CCK-8 PG gn M pgssss . 17 96 FLAK
RS A 20 (4000 N4 /100 L/ L), B 37°C 5% CO, 55
FEH 48 h JFBUE , FF RS FLEEFRIE I CCK-8 185 Al 57 3
FR AW (FZ 1:10 Hoffi])  ZEBE 3256 IR 60 min, BHR (I &
HALTE 450 nm P TR SERE

EdU 3: 1052 40 fu 35 . DL Cell-Light™ EdU JF (v bric 20,

AT 19 R A AN I i AL B , Apollo® Tt Y] (6, 2¢
ot i BRI
1.2.4 {BETEPITNEEMI 454l EPCs, DL 1x 1071 H:fhF
AL LT ARG TR A1 6 FLAH ,37°C L 5%CO, MREFR4H
PR 30 min J5 3B FE T, L PBS v =k, MBS (100 £%)
T REHLFA R LT N B 4 R4
1.2.5 4R Iheee KA R Y Boyden /N WAL 2
MRS E N : 4% iR AL ORI, K 150 w EGM-2MV
JAEL R Boyden /NETF)Z, IS 8 wm HRAR RIS SLIEAR
2% 10EPCs £ M A % ,37C ,5%CO, B 35248 E 10 h,
BUR U8B, AR D ERITRBAIM ., DAPL Jeta, 5050 ik
Bi FBEPLEERL 5 DREF(x 100), THEGE RS AR, BOHAF 2%
12.6 4M M EEE MM 4T Tk Matrigel FEFK (100 w/
fL) A 96 LR, 37C EEFEA T 1 h, 4% EiR kA
ML, DL2x 109l R AR [, 37°C B gefi il E 6~8 h,
e B TSR, SR ] Image-Pro Plus6.0 #1443 Hr 45 1R
B 1l A LS AT A B RN AR
1.2.7 RNA 12EL.MCP-1 fy 7%t E = RT-PCR 43 #f $ TRI-
zol X F U B T 3L B RNA,-80°C {774 . RIETE e &
RT-PCR Uit B H & 48 i I F MCP-1 (31K, MCP-1 L{iF5]
#J.5-CTA TGC AGG TCT CTG TCA CGC TTC-3', Fia|4:
5'-CAG CCG ACT CAT TGG GAT CA-3'., GAPDH L ii#5|#):
5-GGC ACA GTC AAG GCT GAG AAT-3', Fiis|4:5-ATG
GTG GTG AAG ACG CCA GTA-3',
128 Git=ab8  FrA I EE 3~ 4K, KA SPSS13.0
PTG, SR LA IEE frfi2E(xt s)Ron . 24l ET
ORI R ORI 2 22 TR 5, TR LLBCR T LSD
kg, P <0.05 FHAh 25 A G225 o
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NI B A AR 2 BRI, B 3R 7 d 4 A 4
TEIE N, 50 FRZE IR A BPCs LA, 5 e A 78 4k ok IR B0
EPCs WiBEA: | 2248 AR T AN B B8 i dE vk 5, HospA 48
RN 2~3 RLLG, wEEAIA KB EPCs 40 MI sE AE 15
%, RBEIE MR Y " B R A " BRSNS IR BEIRYT 4 EPCs 1Y
AR RS DT B (E A R A T SR A A
2.2 EPCs 158 &E 46

DL CCK-8 J¢ EdU FriciE#aill EPCs (385 RE 1, PRk
W7 e A 25 R4 7R - S IR B 2 R B R i EPCs 147 fig
I AT X PR A R BRCRIR B EPCs (P<0.01), T LA R IR YT 4
SRR Y EPCs B8 AE 7 8 1 5 T s Ig i i 40 (P<0.01),
2.3 EPCs #5 M Zh e se il

25 SR LS AR EPCs $6Fh T-27 4k % F Ak B b5
FEA T, 30 min J5 MRS ANAREL, 452R B8 AR IR
EPCs, HKiMIfE hARHE . =HMB LI, Xt B4R BORIE M)
EPCs #hilft i 2, HUCh IAE BEIRYT K IR Y EPCs, 5
JIEAS 750 2H K BRLSR U 1 EPCs KG B 4R i i /b
2.4 EPCs T &8 7146



EYES R

www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.36 DEC.2014

7039 -

1d 7d 21d

Control

HLP

HLP+Xue
zhikang

| FHERENARFELS(x 100)
Fig.1 Morphology of cells derived from bone marrow (x 100)
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Note: Bone marrow mononuclear cells were isolated from normal,
hyperlipidemic or Xuezhikang treated hyperlipidemic rat and plated on

substrates containing fibronectin on the first, seven and twenty-one day.
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Fig.2 The analysis of EPC proliferation( x 100)
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Note: The proliferation of EPCs isolated from control, hyperlipidemic or
Xuezhikang treated hyperlipidemic rat, respectively, was assessed by
CCK-8 (A) or EDU incorporation (B) assay. **P<0.01 vs. control; A
A <0.01 vs. hyperlipidemic (HLP) EPCs.
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Fig.3 The analysis of EPC adhesion(* 100)
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Note: EPCs isolated from control, hyperlipidemic or Xuezhikang treated
hyperlipidemic rat, respectively, were seeded on culture surfaces coated
with fibronectin and incubated for 1 h at 37°C . After nonadherent cells
were removed by washing, adherent cells were counted. *P<0.05 vs.
control; A A <0.01 vs. hyperlipidemic (HLP) EPCs.
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Fig.4 The analysis of EPC migration(x 100)
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BN BB 4ERR, 18 S AR T T EH EGM-2MV KRR EE,
EE 8/, TR A DAPI & 55 Ho
Note: EPCs were isolated from control, hyperlipidemic or Xuezhikang
treated hyperlipidemic rat, respectively. The 4th~ 6th generation EPCs
were placed in the upper chamber, and the lower chamber was filled with
EGM-2MV and incubated for 8 h. The migrated cells were stained with
DAPI and analyzed. *P<0.05 vs. control; A P <0.05vs. hyperlipidemic
(HLP) EPCs.
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(P <0.01), A% St L RPA B, T AR BRIRY T 2H A Y
EPCs HAIM 4 68 /1 B 58 TR e i (P < 0.05),
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Fig.5 The analysis of EPC tube formation capability in vitro (X 100)
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Note: (A) Representative images of capillary networks formed by EPCs
isolated from control, hyperlipidemic or Xuezhikang treated
hyperlipidemic rat, respectively; (B) Statistical analysis. **P<0.01 vs.

control; A <0.05 vs. hyperlipidemic (HLP) EPCs.

2.6 EPCs #HiEEF MCP-1 Fik#ail

Wt = AR IR AY EPCs, #EEURNA, DL E &
RT-PCR #il] 84 K+ MCP-1 By3Ri5, 45 WoR, S5X 4R
FUORIERY EPCs LbA, g4 KR IR Y EPCs MCP-1 (1)
Fe b T X IR R BUR IR By EPCs(P < 0.01), IlLJE BEVRYTY 41k
U8 (% EPCs 5 155 BRI A 21 b 48, MCP-1 Y A B B BEAIL (P <
0.01),(l6),
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Fig. 6 The analysis of MCP-1 gene expression of EPCs
i RARNAER RT-PCR 4 ZF AR ESKIR A A B AHLZAAE MCP-1
Rizg,

Note: EPCs were isolated from control, hyperlipidemic or Xuezhikang
treated hyperlipidemic rat, respectively. The gene expression of
MCP-1were then determined using real time quantitative RT-PCR. **P<0.
01 vs. control; A A <0.01 vs. hyperlipidemic (HLP) EPCs.
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