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[ ABSTRACT] Aim To investigate the influence of calcitonin gene-related peptide (CGRP) on the survival activity
of c-kit* cardiac stem cells( c-kit” CSC) in hypoxia, and research its potential mechanism. Methods c-kit” CSC was
obtained by enzyme digestion and immune magnetic bead separation. Then serum-free hypoxia model of c-kit" CSC was es-
tablished in vitro. The models were randomly divided into hypoxia group, CGRP+hypoxia group, CGRP+CGRPg,, +hy-
poxia group and control group( no hypoxia). The activity of cells was detected by cell counting kit ( CCK-8 kit) , the apop-
tosis of cells were detected by flow cytometry(FCM) and mitochondrial membrane potential. Results Under hypoxia
condition , compared with the control group,the activity of c-kit” CSC was significantly decreased in the hypoxia group( P<
0.05) ,but compared with the hypoxia group,the activity of c-kit" CSC was significantly increased in CGRP+hypoxia group
at different time points of CGRP effect on hypoxia cells( P<0.05) , especially in 30 min and 60 min; When inhibiting the
effect of CGRP on hypoxia, compared with CGRP+hypoxia group, the activity of c-kit" CSC was significantly decreased in
the CGRP+CGRPy , +hypoxia group at 30 min and 60 min after hypoxia( P<0.05). In terms of apoptosis, compared with
the control group,the early apoptosis rate was the highest in hypoxia group( P<0.05) ; After CGRP treating c-kit" CSC in
hypoxia, we could find that CGRP+hypoxia group had a lower early apoptosis rate( P<0.05) , when inhibiting the effect of
CGRP on hypoxia, the early apoptosis rate was the highest in CGRP+CGRPy ;, +hypoxia group, but there was no significant
difference in early apoptosis rate between hypoxia group and CGRP+CGRPy ; +hypoxia group (P>0.05). Mitochondrial

membrane potential showed, compared with the hypoxia group, red fluorescence and green fluorescence ratio increased in
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CGRP+hypoxia group( P<0.05) , when inhibiting the effect of CGRP on hypoxia, compared with the CGRP+hypoxia, the

red fluorescence and green fluorescence ratio decreased in CGRP+CGRPy 4, +hypoxia group ( P<0.05).

Conclusion

CGRP can promote the proliferation and survival of c-kit* CSC under hypoxia, and inhibit the early apoptosis of the cell.
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Figure 1. The cultivation of rat c-kit*CSC
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Table 1. CCK-8 method was used to detect the survival of c-kit"CSC in each group(x+s,n=6)

VEFHH ] Xof IR A A 2H CGRP 4+l A 4l g 2H CGRP+CGRP, +H A 4 g 41
10 min 0.6914+0.0043 0.6338+0.013 0.6938+0.010 0.6804+0.0181
30 min 0.6977+0.0071 0.6341+0.0218 0.9111+0.0172* 0.8080=+0.0036"
60 min 0.7285+0.0117 0.6419+0.0135 0.9185+0.0102* 0.8048+0.0132"
90 min 0.7344+0.0099 0.6404+0.0087 0.8411+0.0138* 0.8277+0.0109
120 min 0.7628+0.0187 0.6067+0.0066 0.7987+0.0060" 0.8234+0.0109

a N P<0.05, 5HE ML HLEE ;b i P<0.05, 5 CCGRP+HE AL L5,
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Figure 2. CSC cell surface antigen was detected by flow cytometry
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Figure 3. The influence of CGRP on c-kit* CSC survival by Flow cytomety(x+s,n=3)
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Figure 4. The influence of CGRP on apoptosis of c-kit" CSC in hypoxia by JC-1 detection (200x)
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Figure 5. The red/green fluorescence ratio(x+s,n=3)

S Y402 B RN R AL B,
I B AR BRI, 40 D PN A B 8 T R RO A
TSI PR DT 5 R e e 1 B 2 M SE T 48
ARPRBUN T 2t — 2 WA B A B e-kit” CSC A7 1
THOL, BT c-kit™ CSC i AR , it =20 {SCAG 00 4
MLPA T A5 R s« 50 B LA R4 -kt CSC B |
MR IUT R T R R e T R W e, AE I R R AR (P <

0.05) , RANSZEEE RS Ellison %51 AWF57 45—
0, W TS (B i SR S A BT ) o8 440 R e 1 O
T3, DRI (R A s 1A 40 A #3000 1 R BH
S W 3G 0 FS AR B A A AR AR 2 TOA 5R
KBTI 20 A 3 2 H AT 5T T 40 L Y 1Y B
[B] 8,

CGRP J " Z i & R G ML IS R, H
TRTT RN AR AR BN HAEFHHIL] 5 ) 28 M
PR 2 SR HE I A A A G . BRIA S A 5
7 HT ] CGRP AL B A9 A% L A B S A% S 1R 4
REAEM ] TNF-o IL-1B IL-12p40 FI CCL4 %5 48 i [
FrEA D HATZ WIS SR CGRP 7E.0 M4 R 45
HFEEE . Sueur 4512 ABFSE 7R : H,0, i)
FALRBCIR A5 S HOC2 O WLAR M 4% , i F CGRP
TOAL L AT Ayl D —f= (0 A LR 1, 3458 20 L £
TERETT . BR ML AMBA A5 s CGRP W] 38 i 1
Bel-2/Bax Y LLAE AN L HV B IR RS 100140
JgaT="" AR ST R CGRP il 1 45 S v
LARARYR T, e M4 B ARG FpkAst B R
W CGRP nI LAJH TS 2R fesz R T1EH,
BRULSMA AT Z R0 4 g 1

A4 CGRP X c-kit* CSC J&: 7523 & H5 R FE AL
Ii7 AT AR SRR i A AR AE AR 5256 8 7 41 g
AR 18 CGRP VEFTBRAR c-kit™ CSC AN [R] R[],



662

ISSN 1007-3949 Chin J Arterioscler, Vol 24, No 7,2016

CCK-8 & £ W 45 2R 1 7. 5 ke 40 40 A 41 bk A,
CGRP 1 FH B4 40 AL J5 40 M 3% 35, L H L CGPR
T1)5 30 min F1 60 min [ 22 55 4 B | 5 B4 40
JRIZH bUs 22 S 24 2 T CGRP #5470 7 45t
CGRP YEHIJG , CGRP i 4 41 I $8 5 136 77 5% M 7% 30
min A1 60 min B 54055 , (H B H5HUT E] LE Pl 7E
FARBARIEAN, LB DI CGRP X it 4 40 i 14 184 7
WA RVER , ST R R . 5 EE A
2 LR, CGRP -+ S0 200 160 20 7 0 100 40 L o0 1 e 347
1%, FETE A AS s (HBHT CGRP /EHIJS , 5 CGRP
AR LRI LB, CGRP+CGRP .+l 45 200 it 21 5. 48
Ko W AN TR, G A H kb, SR
AIZH L%, CGRP +CGRP, , + i 48 41 i 28 L 48] Kz 15
AN LR TR0 A AT £ H 3 (B 25 5 05
TR, R SRR SR ] CGRP RERS I il B4 T
c-kit" CSC PHT-AEH, A T #E—IE 5L CGRP X k4
c-kit" CSC JAT 5 M, 2 S50 M o — B T~ 38 48
LA T BITE O

PAN ISPl YA iR o R D = s 7
W & L AT AR S S EH T Aok ik
B fofi PR RS b 57 FH S O R 2 B F L, Uk
BERIEGE AR = TR AR 9 ARSI T
SH TN RO C B R
P 2L A 30 5 A8 mT AR B0 JIL 40 TG £ 4
P10 DRI, A S $BL MR A 5 el 7 A f 7 1 ke
)42 S e CGRP X4 T A5 IR, 25 51 s 5 A
YL b A, CORP +l S A I 4 21 (2.5 e/ s 8.9k
FeqE e, DO RIS AN £, i A CGRP #5305
J& , 5 CORP+BIE4IALL L4 , CGRP+CGRP, , +H14
YNAEL LT (05 S B 5 FUAE R AIG, a0 R 1
(AR 22 ; LR (A A7 ) A At — 25 SR =4
JHOA SRS 240 e 1 ) 225

AW FE ST R A1 40 M R AR TR 5% 51 CGRP
AEAS ML HEBL AR c-kit® CSC T F7 4858 30 40 i
WA T, DX RGO I 40 AR RS A AR A ROAR
B RE ) B HARY T ORI TR Oy

[ 5% 30k ]

[1] Leri A, Kajstura J, Anversa P. Mechanisms of myocardial regenera-
tion[ J].Trends Cardiovasc Med, 2011, 21(2) : 52-58.

[2] Cai C, Guo Y, Teng L, et al. Preconditioning human cardiac stem
cells with an HO-1 inducer exerts beneficial effects after cell trans-
plantation in the infarcted murine heart [ J]. Stem Cells, 2015, 33
(12): 3 596-607.

[3] Keith MC, Bolli R. "String theory" of c-kit(pos) cardiac cells; a

new paradigm regarding the nature of these cells that may reconcile
apparently discrepant results [ J]. Circ Res, 2015, 116 (7): 1
216-230.

[4] Kara A, Akin S, Ince C. The response of the microcirculation to car-
diac surgery [ J]. Curr Opin Anaesthesiol, 2016, 29(1) ; 85-93.

[5] Recobera A, Russob A F. Calcitonin gene-related peptide: an
update on the biology [ J]. Curr Opin Neurol, 2009, 22 (3).
241-246.

[6] Umoh NA, Walker RK, Millis RM, et al. Calcitonin gene-related
peptide regulates cardiomyocyte survival through regulation of oxida-
tive stress by PI3K/Akt and MAPK signaling pathways [ J]. Ann
Clin Exp Hypertens, 2014, 2(1): 1 007.

[7] Ma YX, Guo Z, Sun T. CGRP inhibits norepinephrine induced ap-
optosis with restoration of Bel-2/Bax in cultured cardiomyocytes of
rat [ J]. Neurosci Lett, 2013, 549. 130-134.

[8] Shi B, Long X, Zhao R, et al. Transplantation of mesenchymal stem

cells carrying the human receptor activity-modifying protein 1 gene

improves cardiac function and inhibits neointimal proliferation in the
carotid angioplasty and myocardial infarction rabbit model[ J]. Exp

Biol Med, 2014, 239(3) : 356-365.

Pellitteri R, Catania MV, Bonaccorso CM. Viability of olfactory en-

—
=}
L

sheathing cells after hypoxia and serum deprivation; implication for
therapeutic transplantation[ J]. J Neurosci Res, 2014, 92(12) .1
757-766.

[10] Ellison G, Vicinanza C, Smith AJ, et al. Adult c-kit" cardiac
stem cells are necessary and sufficient for functional cardiac regen-
eration and repair[ J]. Cell, 2013, 154(12) . 827-842.

[11] Altmayr F, Jusek G, Holzmann B. The neuropeptide calcitonin
gene-related peptide causes repression of tumor necrosis factor tran-
scription and suppression of ATF-2 promoter recruitment in Toll-
like receptor-stimulated dendritic cells[ J]. J Biol Chem, 2010,
285(6) : 3 525-531.

[12] Sueur S, Pesant M, Rochette L, et al. Antiapoptotic effect of calci-
tonin gene-related peptide on oxidative stress-induced injury in
H9¢2 cardiomyocytes via the RAMP1/CRLRcomplex[J]. J Mol
Cell Cardiol, 2005, 39(6) : 955-963.

[13] f #%, B B, AL, 55 CGRP &M Y ) 38 J5t T 40 ff K H:
CGRP SZ X ML -8 JULA a1 40 e e U AL o s i [ ] o
fEPRA AR, 2013, 93(30) ; 2 372-376.

[14] Marin-Garcia J, Akhmedov AT. Mitochondrial dynamics and cell
death in heart failure [ J ]. Heart Fail Rev, 2016, 21 (2):
123-136.

[15] Murphy E, Ardehali H, Balaban RS, et al. Mitochondrial
function, biology, and role in disease: a scientific statement from
the American heart association [ J ]. Circ Res, 2016,
PMID. 27126807.

[16] Huang H, Wu K, You Q. Naringin inhibits high glucose-induced
cardiomyocyte apoptosis by attenuating mitochondrial dysfunction
andmodulating the activation of the p38 signaling pathway[ J]. Int J
Mol Med, 2013, 32(2) : 396-402.

(MEScomft V)



