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Abstract

Objective: To investigate change of the function of endothelial progenitor cells (EPCs) and their
correlation with flow-mediated dilation (FMD) in patients with primary hypertension. Methods:
15 patients with grade 3 primary hypertension as experimental group and 20 healthy persons as
control group. The function (proliferation and migration) of EPCs were analyzed by CCK8 and Trans-
well chambers. Results: Compared with the control group, the migration and proliferation function of
EPCs in primary hypertension patients were significantly lower (p < 0.05). FMD in primary hyperten-
sion group was lower than that in healthy group (p < 0.05), and we found a strong unilabiate correla-
tion between the migratory and proliferatory of circulating EPCs and FMD (r = 0.56, 0.41, p < 0.05,
respectively). Conclusion: The function of EPCs decreased may be related with FMD injury.
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1. &l

LS AT A B R, Bk 2018 EBE RN R B9 R ik 25.2%, TN AKCN 2.7 14, Xt
TN R AL i fa R S & B s i 1 ORI S AE[ 1] s i RO LS99 CLBOR fa 8 N R i R EE i, H
BP9 R U oo 10 s S5 B S W4 R T iy 20 mmHg BUEF 5K T 10 mmHg, /O MU AN R 3 4F & AR 208 it
Bhn2]. Ed sl i ReAs, s s R g R N EDIREREL, NI FENEZ R B IR,
P S R A 3] N S P RAB SR 2 TR AR ST R T B N B T A 2R L A v I B0
{10 BB LT BT, AT VR 7 v L 558 O ML P B SR 2 — SR 4R R LA P9 R D R AR -

N B #H 41 B (endothelial progenitor cells, EPCs)fx F-7E 1997 4FH Asahara [4]7) B85 72 K, HHEBE™
AERETRCRI A AL, A LA P R A M P BT AARR A,  BA 4ERRE R S N i Thee,  [FRT BB R I
LA PR A8 ol B T A2 ISR PE FH (S ] E R LR B, &3 EPCs WD REIZBIARIFE B P 3,
M N EIhREZRTEL; B AN BEPCs 1 DhRe R A Hbum s EEH .

s 20 ik P Rz A4 8 L 657 46 5 T BB (FMID) 1 52 e Lo IS () 9 R D RE 2L, & —FP o). ml 85 ikl
MEINRERIHFIAR[6] [7]. J& A& M5 I (primary  hypertension) & IRIE IR 30 ik & T 5 o8 3 B G R R LA
OB LRENE, W PRSI . 5 5 5 AR S0 fa B PR 25 A7, o B 0 i I i
WAz, AraRfpE RS, Wit M. BSiATIRE, RESFBEAS TR B AT AT R Rk
i I N AR D) REAR AL Je 5 FMD 2 [A19C & o BRI, AT FUHR N i 5 1 v L 28 35 9 R AEL 40 i D e AR 4
5 FMD #H 1.

2. lER#HER
2.1. AEMR
R (P EEIERETER ) (2018 FR)IZWbrHE[8], AN R KM S s #2315 ], 1EH R4 20

ik

DOI: 10.12677/acm.2021.1112912 6144 [N =85


https://doi.org/10.12677/acm.2021.1112912
http://creativecommons.org/licenses/by/4.0/

W 55

Bl TFW 36~72 %, FH(57.3 £ 11.2)%5 . i B0k o i, 2otk 6 Bl HEBRARHE: Fi > 80 %5 &I
R O, EIRMAEZE RS M. S5 0B Rm. FIRGGREERS . MR VCES R IE 5 A IE % 5T
& 20 51

2.2. M8

PN B 4 P At B% R 3 2 W 35 [E Clonetics, ac-LDL T Molecular Probes A%, lectin I Sigma
], Tran-swell iIE#/NE 24 fLIW H EE Corning A 7w, #-4E% 425 16 H Hematologic Technologies 2
"], MTT W H Fluka A7, ZL4H0HBEAEMIE H 92 E Stem Cell Te-chologies /A 7], Ficoll-Paque Ak 241 i
I3 B
2.3. 183F EPC MY B 5155

WIRTHTR, GRS M 50 ml T HFERPUEE T, HSERT PBS MBIRS, WERIMASH
Ficoll-Paque A bk EL4HHE 7 B 5 0 L2, REFPIZSLITEM; 4°C, 2200 rpm &0 25 7081, HE4M
WA WSS — 2 BRA AL AIZ, N 5 ml LGN 2AR, 4°CEE 2R 10 2050, BT PBS
WRE], 4°C, 1500 rpm B0 10 4380, 35 LIEW, HEIRG 2~3 VUG FEURA %411 .

B BT MZ A B T8 20%A2F L& . VEGF 50 ng/m [f) EGM-2 973, R E ik
B I NAFHEEREE A ng/L)IASFLIR S, BT 5% CO,. MAEE. 37CRFM PR, 3 Kaiililk
FoRMGEELNM, WhEEANAAR S %, LGSR 3 REHMTHaR, KiaRa 7 K I REAn SR S48 B A EPC.

2.4. {EIF EPC BUX%E

AT 548 F DIl ARic ) 2 Bk AL K25 B2 IR 25 1 (Dil-acLDL) Al FITC AR I 3i S t4E & 1 (FITC-BS-1) X &
Rt RSO E EPC, WIRTPA, JACHN BAHAIE T SRR 28 -GR)R, FRIEARTRE, H
PBS ZZMBEYE 2 ¥ I Dil- acLDL ¥ (20 ng/ml), 37°CHWEHE 2 7Nk, I PBS #hok 2 ¥k; A 4%%
SR PRV R o A 15 40, PO PBS ZRMiBE Rk 2 IR G I FITC-BS-I lectin ¥ #(10 ng/ml), 37°C
BEE 1N, W VEBUS RIFER PBS Z2ME BE 2 K BJSMN DAPL (10 ug/ml), 37°CH¥E 5 74,
28 PBS LRIk 2 U0 K T B AT i B T 6 18 B R B S %%, Dil-acLDL (4L 7)) fl FITC-BS-Lectin (4%
) UG A 4 i B A P R AE A

2.5. EPC H85EEE /1M E

JEAR N B AHA B RS 7E 7 d J5, FH 0.25% R H AL BEGT L,  #8 T DMEM B389 . K AH R 3 1
R AH A B E AP BN B A N 4eiE e 96 FLEF 7RI, BRI 10 uL MTT (5 g/L), 5 4haH L L
B BN R H(150 pL/AL) TR0 10 min J5, FEBEFFRCE TIK 450 nm 4001 OD 18 .

2.6. EPC TR EESIME

H PBS WU 7 o (577 2 7 RIGHIEACA BAHSEMIEDE 2 40, TN 1 ml 0.25%JERGHA, EE
FRAE IR MG EBM-2 85775, HEBAZEZ S 2 x 10°/ml; [ 24 LB 500 ul EBM-2 £53¢
H£J% 100 ng/ml SDF-1, E A Transwell /N%E, HUFRAHMER 250 pl BT L%, JT 5% CO,. 37 CH;7¢
Fad. 24 AN JEHCH/ANE, ANOFEE BRI, R LER IR AT AN, H 4% BT RS
T E 10 4380, DL DAPI Jeth, B T2OGRME WS, 4 3 MEVLE T80T N T = 4.

2.7. BEBhBKILIR 1T S 00 A B kit &F 3Kk Th sE I E (FMD)
ZRFBNENML, 7 FEES %R, WEMEAGE. ¥ 7.5 MHz B8 H 5L (HPsonos2500 #8750
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SIEPOE TS L5 3~7 em &b, BoRBEshbkKih 4 B4, B 5O BIRESH Bk 2R B AR I B 2R 3h
ik B I ST o FE B S RS A R R, AR AR ORI AN o kP 2 S EORE AUTTRE 1.5 mm, BT M B
R, NS A ORFR 60°, TREURK)ZTAIIE BUR . 1o 5% Akl sh ik — 4 UG B 22 35 i i A, SR 545
7 78S % 250 mmHg (1 mmHg = 0.133 kPa), 584 FHBT M 5 min f5 B HCR, 105080 0US B 20 i 40
W &% 30 s 2 1 min WARZNIK 4G . L AR AR ET Tk Dh g DU A 5 B IS BT sk DR F 70 R38R,
Bl FESHBKILIR A5 B P R R &7 5K Th g (flow-mediated dilatation, FMD) = (FElfilj5 4% — FEAl N 4E)/
AN E x 100%.

2.8. Giit iR

TR, x + 5 %R, PSR FIASIREAR T AGSE s T30 DU R 4R bRk oR, 4i1A]
VB el EPC DIRES FMD Z A1) 56 AR H R AN 07 o Al et # i SPSS 25.0 HEAT 4K
b, P<0.05 HASHEE L.
3. %R
3.1. HE—ARBIRIELER

WS e JEUR M o I 25 1E % 6 B AL AR 47 68 R BMIT AR, LR v s 4 e 4 T R 5 I 2 v T
f@FRXTHZH(P < 0.05), O#., BEEEE AST. BN ZE ALT. M/REE BUN. MULEF Cr /K350
Uit 22 7P > 0.05).

Table 1. Comparison of general clinical data and biochemical indexes among groups

F 1. BAE—RRIGAR F R & (LI FREL B

K sCpoyichiEl JiR R v I R 4
(n=20) (n=15)
() 65.1+8.2 60.9+£8.3
BMI (kg/m?) 235+3.0 24.0+3.6
W46 & (mmHg) 119.5+10.3 154.1 = 12.1%
&5k i (mmHg) 744+58 81.0 +7.6"
10> (beats/min) 70.5+10.1 68.6+7.7
AST (mmol/L) 26.9+21.2 27.6+10.2
ALT (mmol/L) 31.9+36.2 30.0 £ 19.1
BUN (mmol/L) 50£15 57+25
Cr (mmol/L) 80.0+15.2 742 +19.6

. HGEBEMBALR, “P<0.05,

3.2. BEEhBKINR N SEI PR RBid F 5Kk ThEE (FMD)EL B

ke 1 R, SRR R R L FMD BLR AN FIEHE X AL(P < 0.05), 37 JEUA P e i s S8 B Bk A
B AN &5 7K D e B 2 R

3.3. ARSI ESEAKEHBRINGEEL

s 2 s, SRR M b, R AR I S R PE A EPC IEM NS RE T S W B F#(A-B) (P
<0.05).
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Figure 1. The FMD of each group was compared
with each other, * was p < 0.05, compared with the
normal control group
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Figure 2. The functions of EPCs in each group were compared with each other * Represents P < 0.05

[ 2. %&4H EPCs ThEEfEE LS. *XFT P <0.05

3.4. fE¥F EPC IheES FMD RUE X1

il 3 pron, KP4 FMD /KPS EPC D)REEAT BZRA LA #r, 4558 KB, fE¥F EPC iIT#
F¥EE e 7185 FMD /KF 2852 IEA 2 (r = 0.56, 0.41, 7%), P <0.05) (A-B).

A B
509 r=0.56 p<0.05 o 057 r=041 p<0.05
()
—~ A0 L4 S °
§40 R (‘; " e % ...
X 30- M 8 0.3 M
'EJQ s *S = ....::
§ 201 ¢ 5 0.2
& £
H 101 £ 0.1
g
0 T T 1 OC T T 1
0 5 10 15 0 5 10 15
FMD (%) FMD (%)

Figure 3. Correlation between circulating EPC function and FMD in each group

3. &B{EIF EPC ThEES FMD z [E]fE X< 1%
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4. ¥W1ig

H Al s L C 4 BN fE AN R R g 2R, HEiiE 3 40T AR faE o™=,
TSI B 2% il v AL A2 A BR ST MR R I TR ) 8. o o) o IO A R IR N R B PN B LA i 5 v 1L 5%
REY), CHCN T WIS I 1) 5 2 A B B [9]. BPCs 75 N S AH40M - Py R4 - sl - o0 if
EHA” TR, EmiEEFE S, EPCs 28| T AFFEERHE, M8 N R wR LDt
FHA5[10]. EPCs EA NI P R AIMIRE T, REIMPRA47 38 P 52 (00 N B2 Ak, ) s B 42 o
PR FRI PR B[ 110 T L/ PN B P 4 45 T LI 32 5 BPCs (IThRER RUB &, (RIS o438 I /8 N s F 7 Tk g
B ARG o I 55 A PR R A [12]

EPCs & TR i 1L 265 7k /O S A e B B2 1) — AN L R 3R [13] 0 X — S5 45 21 1 JLAMAF 7235 BIAE
SE[14][15]. HETCKEHF ALK E S EPCs /A1 RAHRII X R, BEE ML T, EPC IhREA W B4,
O ML F A R A ZB W N[ 14] [16]. BRIEAR B EPCs BIThREXT T4k #7444 Bz ThRE a5 2 PR AR O I e
WRARRAECEENER . MATASGREEY, SEFMLEHMW, SiEAr EPCs FIThAES T
BEEAR, X 5 REAEE P A A s 1 — B

XTI A, HAT 2014 21 INC8 J 2017 47 fe (1) 38 B & 1 45 ma #3248 FH 1 2547 6% ACELL
ARB S 45 85Tl P S 254[2] [16], KEMFFL R " ACEL. ARB /85 B 38 18 BH 7 77 S50 e I 24
WDAE Fa ) PR R R A 20 EPCs ITHRERIME [ 17]. b, 7E Zhang [181MIF 7R H: CXCRT HIF
B N AR A A T BERERS, T AR E 2% CCB W B Ll CXCR7 HIfEH .. 7F Suzuki [19]A1
Georgescu [20] [ SE56 1, 43 il F G 4E K Jo ULyb IR AR B e i R KRR, RBLIMAE 5K 3R 11 2R 35 P77l 6
B G 2 AR B Y R H A D RE . T Li (21 38 RIS R 55 ACEL 697 e L AR, 3 P e AH 4t Jfa 2
REfF B . R, B2 RS EERE . M Rk AR, A Sk 3 e m i) 77 2
B N AN BRI ThEEIPE

YeREN R IR T, DAREmIESRFHE TS, FNWIREAT EPCs M5R5E 5K ISR M E C R %
Yl ARBEFUR I FMD fEJ5UR Vs i s ™ 5 R B, JF5 A SAH A0 BT e IEAR O, U B JE R 1 ey If s S
PN R AELH D) R B T RS P R AR B B R R

i EPNA, SIEEIRA R, R R R AL EPCs FIThEEW] AR, AIAES FMD Mok,

5. "REERE

P T A A e R PO M A 2 s 48 K 2 e I R 2 MM BT P o s A2 A DA R el
R L A% H0E F B, ORVC SR ey I A8 A0 SR e I P R RIS TR] R b ot e ) R G ) BRI TR Bk =
FEAR AT T BE MR Z RBHIGERE . BTREI, BATK S PEIEAR, REEAGE, T
7525 78 R RUEFE O AL JEUR M i 5 EPCs HISR &R, #E— 2B AT S bl

E&WE

LEF IR FRITE : WS202001.
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