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FHREFGRER, LEEARMEFAGT L, B5R, MAXS TR TGREN, TGS L8 o Mmie
AP EMGEFRET HF ik, AAFHARMEERAM A A L@ g s SAANS h/EXR A MR KK
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[ Abstract]

remodelling of salt — sensitive hypertensive rats. Methods From January 2015 to February 2016, this experiment was carried

Objective To investigate the impact of endothelial progenitor cells ( EPCs) transplantation on myocardial

out in the laboratory of Shaanxi Medical Laboratory Animal Center. A total of 66 salt — sensitive Dahl rats were selected and divided
into A group, B group and C group according to random number table, each of 22 rats. Rats of A group were fed with 0.3%
sodium chloride diet, rats of B group and C group were fed with 0. 9% sodium chloride diet, meanwhile rats of C group received
caudal vein injection of CM-Dil marked EPCs; rats of the three groups were continuously fed for 6 weeks. Cellular forms of the
third generation of EPCs were observed, index of myocardial remodelling ( anterior wall thickness, posterior wall thickness,
LVDd, LVDs, FS and LVEF), number of new blood capillary, gene expression and protein expression of VEGF and CXCL16
were compared among the three groups, CM-Dil marked cells and incidence of myocardial fibrosis were observed. Results The
third generation of EPCs growed quickly with high — purity and single — form. Anterior wall thickness, FS and LVEF of A group
and C group were statistically significantly higher than those of B group, while LVDs and LVDd of A group and C group were
statistically significantly lower than those of B group (P <0.05); anterior wall thickness, FS and LVEF of C group were
statistically significantly higher than those of A group, while LVDs of C group was statistically significantly lower than that of A
gruop (P <0.05). Number of new blood capillary of A group and C group was statistically significantly more than that of B
group, respectively (P <0.05), meanwhile number of new blood capillary of C group was statistically significantly more than
that of A group (P <0.05). Relative expression quantity of VEGF mRNA of A group and C group was statistically significantly
higher than that of B group, respectively, while relative expression quantity of CXCL16 mRNA of A group and C group was
statistically significantly lower than that of B group, respectively (P <0.05) ; relative expression quantity of VEGF mRNA of C
group was statistically significantly higher than that of A group, while relative expression quantity of CXCL16 mRNA of C group
was slatistically significantly lower than that of A group (P <0.05). Relative expression quantity of VEGF protein of A group
and C group was statistically significantly higher than that of B group, respectively, while relative expression quantity of CXCL16
protein of A group and C group was statistically significantly lower than that of B group, respectively (P <0.05); relative
expression quantity of VEGF protein of C group was statistically significantly higher than that of A group, while relative expression
quantity of CXCL16 protein of C group was statistically significantly lower than that of A group (P <0.05). CM-Dil marked
positive cells were detected in C group, but not in A group or B group. No rat of A group found myocardial fibrosis, while rats of
B group and C group found varying degrees of myocardial fibrosis, and the degree of myocardial fibrosis of C group was
statistically significantly milder than that of B group, with less macrophages infiltration. Conclusion EPCs transplantation can
delay the myocardial remodelling of salt — sensitive hypertensive rats, increase the myocardial blood capillary, up - regulate the
gene expression and protein expression of VEGF, down — regulate the gene expression and protein expression of CXCL16, is
helpful to reduce the incidence of myocardial fibrosis.
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2.1 %53 {% EPCs HES
e, BSR—, KL,

55 3 A EPCs A= iUk | 4

B 1 %5340 EPCs IEA (fEEVEegef, x200)

Figure 1 Forms of the third generation of EPCs

2.2 DAVEMISEE 3 41K RATEE R 5 RER
LVDd, LVDs, FS, LVEF 8, 2R A58 L (
<0.05); IEEh4l. EPCs F&AH 41 K FUATBE R . FS,
LVEF & Fm#h4l, LVDs, LVDd X F&$hdl, R4
Gt # R L (P <0.05); EPCs # M 2H K Bl i e J5E )3
FS. LVEF & FiE#hdl, LVDs A FIEER4l, ERA %I
FEN (P<0.05, k1),

2.3 HAEEMMAEE IEERA R ETAE B AN Ak
(782.5£36.3) 2%, /& #h 4l KBB4 B 40 Eoh
(411.3 +£30.4) %k, EPCs A8 41 %1 4= & 240 1l & 5
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(824.7 £48.2) J%. 3 AIKEBAEBMMAEEILE, 2
RASGITFEE X (F=748.11, P<0.05); Eh4l,
EPCs BMA KRB EBMNMER L Fahd, 256
Bt (g HA 9K 44.633, 49.701, P <0.05);
EPCs MR RB A BMMER L TIESRA, 25H
Giit#FE Y (¢=5.074, P<0.05),

2.4 VEGF mRNA, CXCLI6 mRNA Fik{EM 3 HKR
VEGF mRNA, CXCL16 mRNA fHX| LB HE, 27EH
BitEE L (P <0.05); IE#h4l. EPCs B8 4 K B
VEGF mRNA fHX} ikt = T4k, CXCL16 mRNA #f
XRB LT EEd, 2R A% E L (P<0.05);
EPCs B AHZH K B VEGF mRNA AHXf 3Rk & 5 TIEEh 4,
CXCL16 mRNA fHXTR K EILTIER A, EF A%
=Y (P<0.05, WFE2, H2),

%2 34 KkH VEGF mRNA, CXCL16 mRNA FiXf kA (7 £5)
Table 2 Comparison of relative expression quantity of VEGF mRNA and
CXCL16 mRNA among the three groups

215 VB VEGF mRNA CXCL16 mRNA
B4 22 1.19 +0.11° 1.25 £0.10*
R 22 0.72 £0. 08 2.01 0. 11

EPCs B a4 22 1.82 0. 12% 0. 80 +0. 09"

F {4 611.12 817. 42

P 0. 000 0. 001

e SRR, P <0.05, SIFERAHE, P <0.05; VEGF
= M4 N L A K F, CXCLI16 = CXC b 74 16

IEER4E e ah 4

EPCs 15 1H 4

VEGF

CXCL16

B -actin

TE: B-actin = B-JILZ) K [; VEGF = 145 4 & 40 M 4 K X 7,
CXCL16 = CXC #fbFFhciAk 16
B2 3 41KE VEGF mRNA, CXCLI6 mRNA F{HLjk 45
Figure 2 Electrophoretic results of VEGF mRNA and CXCL16 mRNA of

the three groups

2.5 VEGF, CXCL16 & [ £k HM 3 4l ki VEGF,
CXCLI6 FEFIfHX Rk b, ZRAZRIT¥E L (P
<0.05); E#h4l. EPCs BAH L KB VEGF & A X 3%
ik TR AR, CXCLI6 2 AR Kb Rl T dh 4,
ZRAGIFE XL (P <0.05); EPCs # 1 4 K Bl
VEGF Ft FIAH X 3R ik i & F1E 441, CXCLI16 & 11 AH X}
RIFENTIERA, 2RAFIFE X (P<0.05, L
#3, KE3),
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CXCLI6 protein in the three groups Vedi, PELE 4.
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(EdkA 2 19020120 20120117 A K EPCs BB AR K Rt BUAS [ 5 1) ILET 4 AL 5
i 2 -2320-09 22012 %m RALECEE, EPCs BHALO ILEF bR fE ddie, HL
EPCs B Au 4 22 2.38£0.13% 1.46 +0. 10" e 40 I s b, FEOLIE S
Fl 558.88 419.57 3 Whﬁg
P 0. 002 0. 000 UTAEAR, B A NTTAE TG K A3 e B A 18 T 3 B
VE: GRIARALLEE, P <0.05, HIEE41ILE, P <0.05 A, R R B TS, TR A R
O B B SRR AT SR R, Pk
IE 41 B4 EPCsEEA AR R R R AR B IR G, A LE 30 4R H
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Figure 3 Electrophoretic results of VEGF protein and CXCLI6 protein of TR Zo

the three groups

R 3HARRONERREIRLE (% £5)

Table 1 Comparison of index of myocardial remodelling among the three groups

e TR - () () %) (%)
Eihdl 22 1.41 £0. 04° 1.55 +0. 04 6.98 0. 12° 4.94 +0. 08" 28.44 +1.04° 63.57 +7.01%
EihdH 22 1.28 +0. 05 1.54 +0. 04 7.71 0. 08 6.23 +0.05 19.91 =1.08 44.24 +6.54
EPCs #AH4] 22 1.53 +0. 05 1.57 +0.05 6.91 +0.10° 4.46 £0.09% 32.28 +1.09% 66. 81 +5.06™
F A 156.33 6.98 420. 64 3253.02 769. 99 83. 64
P{E 0.010 0. 002 0. 000 0. 001 0. 002 0. 000

T SEERAIHE, P <0.05, HIEEHAIE, P <0.05; LVDd = 2.0 R EF IR WM, LVDs = /2.0 FIRAT RN, FS = SH4HE %,
LVEF = Zc.0 %57 153 44

A
T ACHIERRZH, BOWiihal, C O EPCs Bt
B4 3 AKE CM-Dil bric BHIEAIM ( x200)
Figure 4 CM-Dil marked positive cells of the three groups
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5 3 HRBONEF LTI (Masson =, x200)
Figure 5 Myocardial fibrosis of the three groups

AT R FE S IR ] 1) R o 3 o e vy
M ERAR, HAMAKEIRB RO R, SHRR T —
HEZW, AU R EaR, B4, EPCs BAH 41
K BUHTBEJE . FS. LVEF m T ke, LVDs, LVDd
T REhdl; EPCs BRI K BUATEEZE | FS, LVEF &
TIEEh4, LVDs (K TIE£h4H, 275 EPCs A i3 2h U
P I R B LA, IEER4 . EPCs FE A 4H K BUHr
RIS R L Trhal; EPCs B Ml K Rp L B4
MAEHL TIEEh, 78 EPCs AJ Bk GUSM: & 1 &
KB B 40145 ¥, 1E$h 4. EPCs 7% ff 41 K Bl VEGF
mRNA F35 & T Eh4l, CXCLI6 mRNA kMK T &3k
41, EPCs B HiZ1 K Bl VEGF mRNA ik @& T 1E£h 4,
CXCL16 mRNA iR TIE$heH; Eh4 . EPCs Bt
KEVEGF H ARk & Frithdl, CXCL16 & 1R iAK
Fridhel, EPCs B4 KRl VEGF & Kk TIEH:
4, CXCL16 5 H &AL FIEEh 4], $#/R EPCs nl 25
RO T I K B VEGE JE [ & B i 26k, FRK
CXCL16 L[N KR F I ik . RYER 72l fg 5| & O
WER, HBAHETFER—F/NrFEE, 257 &%
BRI RNE SN B e Wi 2% . CXCL16 J& Tk %
Wi, AR WL a5 S R AE, #F Dhal 5 508 & i
JE R BRLO WL 8 Hh e 45 25 BB

25 LR, EPCs B AT ok 3% £h SR 7 1 TR R B
AWM, SR RO UL BANE$, &5 VEGF &
AR EAFRR, FRIL CXCLI6 L K& [ FRE, W
D gEfeny &, A—ENIRIKSEME, EAD
FEARVLIC VA ) KR BLT], 75— BB aR T

MHTH: BALLE ZHE, FHATER Tk,
BERIR; ZNE, FEE HREFEKEHA
A ; X 'E RAATHAT R SR, FEF
FEBIEF RAFEAT R, RERA AT,

ALRA BT,

S% 30k
[1] A%, B5mmERR#ER [T]. PEESIRE (BT
f), 2011, 39 (2): 70 -73.
[2] HUA Q, REN H R. High salt and hypertension [ J]. Journal of
Capital Medical University, 2011, 32 (5): 617 -625.
[3] EMsRe, {4y, T2 . #hDCEAR S MR R & AR SR K
iAot [J]. ZRIE S, 2012, 33 (4): 489 -491.

[4] AB2E3, BREF . WIRMEREECE Jr 2Ok s i A8 4 1 R FIA
HAT RS [J]. hAEfREEs:, 2012, 10 (2): 248.

[ST Jugtih, BLoTAk, kR, 5. BEE P e & ou ik SR ae B 1Y
(1], PEBESSRE, 2013, 33 (22) . 5764 -5766.

[6] FZ5EHE . L B 2 AR R AR DA AT O ) 2 5 i TR 3R 4R 1
(V). O HUERPIREIR: AR, 2016, 6 (2): 10 -12.

(7] BISRER, TR, FRET. B4R S R U DA 0 Y i

[J]. MRy EgeR, 2010, 27 (7): 508 —500.

[8] DOAEI S, GHOLAMALIZADEH M. The association of genetic
variations with sensitivity of blood pressure to dietary salt: A narrative
literature review [ J]. ARYA Atheroscler, 2014, 10 (3): 169
-174.

[9] HANY L, LIY L, JIA L X, et al. Reciprocal interaction between

macrophages and T cells stimulates IFN -y and MCP - 1 production in
Ang II - induced cardiac inflammation and fibrosis [ J]. Plos One,
2012, 7 (5): €35506.

[10] BEmRR, 08, H0, . G Z 50 M SURbE & mE K
Rl B ATIR Rk (1], P E LR &, 2011, 21
(8): 10 -14.

[11] A%, (EF0T. hEURMER RSB [T]. 2l
I 55, 2012, 11 (6): 543 -546.

[12] M. SHAEERTRYT R EURME & MR R 2 [T]. BRE
2z 2013, 15 (20): 2711 2712,

[13] mmT:, KU, BUAR, 5. mIkmi R a7 Fh SR & i sk
Rpgwrse [V O MR PG AR FARR, 2014, 4 (10):
26 -28.

[14] MA L, WANG W, ZHAO Y, et al. Combination of amlodipine
plus angiotensin teceptor blocker or diuretics in high - risk

hypertensive patients: a 96 — week efficacy and safety study [J].



S Lo IR T A 2 7 2016 4 8 H A5 24 A 8 ) Hefildk: http: //www. syxnf. net <15

Am J Cardiovasc Drugs, 2012, 12 (2): 137 - 142.

(15] wd, JAEE, T, & P97 OB b fUR vk s i 8
HEBOEEEm (V] Om i R Bk, 2012, 21
(3): 270 -272.

[16

[

ARONOW W S. Current approaches to the treatment of hypertension in

older persons [J]. Postgrad Med, 2012, 124 (1):. 50 -59.

[17] BREA, e . S EEA S O A8 B AR S PSS S il A — 2
[J]. BERRAGIGH, 2013, 7 (7): 322 -329.

[18] sBmesy, SbtE, BUie, & IR EREEEARS LE
MIRER [J]. BRI A&, 2014, 48 (2): 119 -123.

[19] Wimics, XI/NZR, B8, 4. JRURME S MR B Sh MUt 5
MAEEMAHE [J]. FAeEHE0KRMERARE, 2010, 12
(7): 590 -592.

(201 JROMMR . i g i He A8 A A SRR B I o A A 5GP A T
[J]. Z#EE, 2013, 34 (12). 1821 -1822.

[21] dhzrss, Wi, BHW. SR F PR 4O = B i 251
FIIHREZEL S 3% BNP BARSC R 04 [J]. o AL DX B )i .
gL, 2014, 30 (36): 152 -153.

[22] ZHAO Q, GU D, HIXSON J E, et al. Common variants in
epithelial sodium channel genes contribute to salt sensitivity of blood
pressure : The GenSalt study [J]. Circ Cardiovasc Genet, 2011, 4
(4): 375 -380.

[23] LEI'Y, POH K K. Enhancing endothelial progenitor cell for clinical
use [J]. MEFTAIMZRE: JESOR (M), 2015, 7 (6):
894 —898.

[ 24 ] SAMBATARO M, SEGANFREDDO E, CANAL F, et al.
Prognostic significance of circulating and endothelial progenitor cell
markers in type 2 diabetic foot [ J]. Int J Vasc Med, 2014
(2014) : 589412.

[25] el . Shuddt m i 58 25 10 3l 17 00 -5 B 53 R A i e

MG ARIEE [J]. ORNmERPIG, 2015, 15 (4): 281 -283.

[26] 0ok, B, wRitbik, 4% PRGNS OPR VB A 20wl E R
BUD MR Z M i sgm [J]. APy, 2016, 56 (17): 31
-33.

[27] WK, MUFZBERAEES VS 250 B4R E L 45 Bl O =

WML [T]. PREEZHE/, 2015, 13 (20): 224

-225.
(28] B¥5 05 . R mmE [T A A f@ B, 2013, 32
(21) . 39.

[29] wFE, AN, JuBfE . ARDORAR TR SR & i 952 1 R
W [J]. HELREZE, 2015, 18 (34): 4196 -4201.
[30] ARUA, ERE, TBEE, 4. Hhsuaik e e RO 5 ok A
MRPER B R [J]. P EEFEERE, 2015, 35 (16):
4730 -4731.

(31] A2, 5kie, Jrig, 2. iR s 0 9 B e e
AREEE [J]. LR, 2011, 39 (1): 61 -64.

[32] MU JJ, ZHANG T, FANG Y, et al. Vascular endothelial function
in salt sensitive and non — salt sensitive subjects [J]. Zhonghua Xin
Xue Guan Bing Za Zhi, 2011, 39 (1): 61 —64.

[33] WeEds, BfhJy, 2, S5 mmEEE K55 kS E e
ERENXR [J]. 2WrEmg 5928, 2012, 11 (6): 576
-579.

(34] xUmgg, Bdhbh, K3, S5 IR R e 8 h BU e i
LGSl i e N R ) = 10 SO el A £ o o I B S <071
AR, 2013, 41 (12). 1015 -1019.

[35] JBS3 Board. Joint British Societies’ consensus recommendations for
the prevention of cardiovascular disease (JBS3) [J]. Heart, 2014
(2): il -67.

[36] KHALESI S, SUNJ, BUYS N, et al. Effect of probiotics on blood
pressure; a systematic review and meta — analysis of randomized,
controlled trials [J]. Hypertension, 2014, 64 (4). 897 —903.

[37] LYNCH A1, TANG W, SHIG, etal. Epistatic effects of ACE I/D
and AGT gene variants on left ventricular mass in hypertensive
patients; the HyperGEN study [J]. J Hum Hypertens, 2012, 26
(2): 133 -140.

[38] GUD, KELLY T N, HIXSON J E, et al. Genetic variants in the
renin — angiotensin — aldosterone system and salt sensitivity of blood
pressure [J]. J Hypertens, 2010, 28 (6). 1210 —1220.

[39 ] YOSHINAGA M, TODA N, TAMURA Y, et al. Japanese
traditional miso soup attenuates salt — induced hypertension and its
organ damage in Dahl salt — sensitive rats [ J]. Nutrition, 2012,
28 (9): 924 -931.

[40] GILDEA J J, LAHIFF D T, SCIVER R E V, et al. A linear
relationship between the ex — vivo sodium mediated expression of two
sodium regulatory pathways as a surrogate marker of salt sensitivity of
blood pressure in exfoliated human renal proximal tubule cells; the
virtual renal biopsy [ J]. Clin Chim Acta, 2013 (421). 236
-242.

[41] WADEI H M, TEXTOR S C. The role of the kidney in regulating
arterial blood pressure [ J]. Nat Rev Nephrol, 2012, 8 (10):
602 - 609.

[(42] REF, s, MG, % MMP -9/TIMP - 1 7£ H & PR M
FER B ZE 2 B R A 30k Sl B RIS e iR A (0], R I
A, 2015, 35 (11): 2946 —2949.

[43] KAMEZAKI F, TSUTSUI M, TAKAHASHI M, et al. Plasma
levels of nitric oxide metabolites are markedly reduced in
normotensive men with electrocardiographically determined left
ventricular hypertrophy [ J]. Hypertension, 2014, 64 (3): 516

-522.
(i H 2016 -06 ~07; &l H . 2016 -08 - 10)
(ARG R



