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[ ABSTRACT] Aim  To study the effect of L-carnitine combined with CT10 regulator of kinase like protein ( CrkL)
on reducing myocardial cell injury induced by hypoxia/reoxygenation (H/R). Methods H9¢2 cells were injured by
H/R and treated with L-carnitine. ~CCK-8, flow cytometry, and Western blot were applied to determine cell proliferation,
apoptosis, and nuclear associated antigen Ki67 (Ki-67), proliferating cell nuclear antigen (PCNA), B cell lymphoma/
lewkmia-2 (Bel-2), Bel-2 associated X protein ( Bax ), tumor necrosis factor-a ( TNF-a), interleukin-1f (IL-1B),
nuclear factor-kB ( NF-kB) , and CrkL levels, respectively.  Cells H9¢2 were transfected with pcDNA-CrkL, and treated
with H/R or treated with H/R and L-carritine. ~ The above methods were used to detect cell proliferation and apoptosis.
Results Compared with the control group, the viability , Ki-67, PCNA, Bcl-2, and CrkL protein expression of H9¢2
cells were significantly decreased in the H/R group, and the apoptosis rate, Bax protein level, and the levels of inflamma-
tory factors TNF-a, TL-13, NF-kB were evidently increased (P<0.05). Compared with the H/R group, L-carnitine ob-
viously improved the H/R-induced H9¢2 cell viability, Ki-67, PCNA, Becl-2, and CrkL protein expression, and
remarkably reduced the apoptosis rate, Bax protein level, and TNF-a, IL-1B, NF-kB levels (P<0.05). CrkL overex-
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pression dramatically enhanced H/R-induced H9¢2 cell viability, Ki-67, PCNA, and Bcl-2 protein expression, while

markedly reduced apoptosis rates, Bax protein levels, TNF-a, IL-18, and NF-«B levels ( P<0.05).

Compared with L-

carnitine or CrkL overexpression alone, L-carnitine combined with CrkL overexpression clearly increased the viability of

H9¢2 cells, Ki-67, PCNA, and Bcl-2 protein expression, and distinctly reduced the apoptosis rate and Bax protein level,

TNF-at, IL-1B, NF-kB levels ( P<0.05).

Conclusion L-carnitine combined with CrkL promotes the proliferation of

cardiomyocytes induced by H/R, reduces apoptosis and inflammatory response, and thus protects cardiomyocytes from dam-

age.
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Figure 1. Effect of different concentrations of L-carnitine on proliferation and apoptosis in
H9¢2 cells induced by H/R (n=3)
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Figure 2. Effects of L-carnitine treatment on expression of proliferation and

apoptosis-related protein in H9¢c2 cells induced by H/R (n=3)
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Figure 3. Effects of L-carnitine treatment on the expression of inflammatory factors
in H9¢2 cells induced by H/R (n=3)
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Figure 4. Effect of L-carnitine treatment on the expression of CrkL in H9¢2 cells induced by H/R (n=3)
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Figure 5. The effect of CrkL overexpression on proliferation and apoptosis in H9¢2 cells induced by H/R (n=3)
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Figure 6. Effect of CrkL overexpression on expression of proliferation and apoptosis-related
protein in H9¢2 cells induced by H/R (n=3)
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Figure 7. Effect of CrkL overexpression on the expression of inflammatory factors in
H9¢2 cells induced by H/R (n=3)
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Figure 8. Effect of L-carnitine combined with CrkL overexpression on proliferation
and apoptosis in H9¢2 cells induced by H/R (n=3)
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Figure 9. Effects of L-carnitine combined with CrkL overexpression on the expression of proliferation

and apoptosis-related proteins in H9¢2 cells induced by H/R (n=3)
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Figure 10. Effect of L-carnitine combined with CrkL overexpression on the expression of

inflammatory factors in H9¢2 cells induced by H/R (n=3)

3 W w R el SR TT A B T B R 17 R s i 3 2 1k
‘ ST 8 Ao /D AR N IR O LA Y R RE IR
FIHT, O AL /R 5405 689 707 BIL ) o oK B, AR B i fih 0 A B0V F ST e JE T Tk B 7
WEFE il H/R il H9e2 4ifa# s T 1I/R 41 /R J5 0] B wle st O T BE 3o JULAR I 0 T 1
MRy DAPPAl 0l JE 7T A CrkL 760 WL /R B 1% Bax F2157K -, B0 Bel-2 28 (13535, HCX 0 LBk
AIRAEAE . AR EERLAOIE, JE B RIGTTSRALRR iy g g 0 g 1T T 5 P3RS Ak 5238 B
ik CrkL AJ R4 H9c2 4l 552 H/R 755 1) 41 i 45 A0 AR R TT AT LU B0 LA e 2 A AL
U R AR SLSE, I AR IR TT SAEAR3A Okl gt ettt 2, i 1139 P SO0 TR 25 U 00
DR Gy RO E LT A AR TR AL ST ARSI TR 1
H/R et HOc2 AHMLAY SR, RINAMIE  phEdie |k Ao SR VT T RER /R 8 S0 L4
JIREAR, 20 M 1 5 A OG 2R 1 Ki-67 \PCNA BT jg i 45 B A5 4 4 1 i , RE A% 02 1 40 M 3 7, IF-417 6
P IF L H9e2 ZiM & AR AT AEBEEBUR TSR e, SRt AR — B A, AR R IT X
F1 Bel-2 (9 R IR AIGE 8 T2 1 Bax 19 B, BEAM,  H/R 5510 HOC2 40 it 4 F K F 32 3k B A 10 1 15
HOC2 UATE H/R AbBRJG = A S S ) RAER ) R Ao RIS 1T RIE A0 L% 2 I/R S50
+ TNF-a \ IL-1B \NF-«B RN, BORMZ RS0 VR AT RE R A 0 2 20 M 39 78 Va2 O 12 AR 98 0
BRARTE T 22 5 R S TT AR O WLAT B 405 P A DR E R SEER,



CN 43-1262/R " [E S fikalifb 44 it 2021 455 29 %55 3 # 239

Crk L JE PR MR DR 240 f i | B 8 e B0 | FLIR
S S 22 P N\ S 1 B B T, 25 40 i ) 4
B AT RES YR R Ok R
P2 VR S0 B EFHE A RIE™ . microR-
NA-429 (miR-429) {9~ ¥ AT A3 i fE #F CrkL i 3
KT MEK/ERK 15538 B 093005 | 98052 48 A0
VA HRAE SN IO JULZH M8 T, 1 e o0 5 R BT
ORI F= AR 76 H/R i3S HIe2 O
WLAR M55 R Ck L R LA 86 fim 240 e 0 1 540
YNEIETEANAF NG s A L 2 T, Cok L A3 363k ] D)3
T AT Bax FIAHMISME ST 0 12 MBI 1L ek
e HOC2 O LATEAR 45 A SE b b | TRIAE 22 B3t
i CrkL R E H/R 15519 H9c2 4 Jifd 18 78 A4 i
AT, SRR IRGE A, IR, i 3Rk CrkL Xt
H/R 51ER) H9e2 4 A AE S i 7 H — 5 1y 304l
YEFH, BRI 2 5E X TNF-o IL-18 \NF-kB HJ 23k,
AR EG S A P 22 e JE 7T B Crk L 3 363k, 2275
RIGTTERA CrkL 1 63K B &2 2 55 HOC2 4H 1475 /1
H1 Ki-67 \PCNA Bel-2 25 3Rk &, ik 3 BRI 4 At 4
2% Bax #HHKF S TNF-a IL-1B NF-kB 7K,

S AR R, AR JETT 8t %3k CrkL /]
DIt H/R 5 S HOG2 4N 7, J ikl 40 i o 1,
IR ARIE R, LM HOc2 A% % H/R 5510
UM, A N AR X R ] B
A BT AR JETT AR C A 99 I R

[ &% 30Hk]

[1] Zhu P, Yang M, He H, et al. Curcumin attenuates hypoxia/reoxy-
genation-induced cardiomyocyte injury by downregulating Notch sig-
naling[ J]. Mol Med Rep, 2019, 20(2) : 1541-1550.

[2] Ma K, Qiu J, Zhou M, et al. Cox-2 negatively affects the protective

role of propofol against hypoxia/reoxygenation induced cardiomyocytes

apoptosis through suppressing Akt signaling [ J ]. Biomed Res Int,

2019, 2019, 7587451.

He X, Li S, Liu B, et al. Major contribution of the 3/6/7 class of

—
W
[

TRPC channels to myocardial ischemia/reperfusion and cellular hy-
poxia/reoxygenation injuries[ J]. Proc Natl Acad Sci USA, 2017,
114(23) . E4582-E4591.

[4] Li X, Wu N, Zou L, et al. Protective effect of celastrol on myocar-
dial ischemia-reperfusion injury [ J]. Anatol J Cardiol, 2017, 18
(6) : 384-390.

[5] #3th, B 55, SRR, % ZheREiTx a8 RHO
WLAm AL R TR e AR SRS (D). o e B A 3
2005, 21(1) . 72-76.

(6] FFF-, BRANAH, X %, 55, Z0HERJR 7T R Rk i.C LA i
TR AR K AW [T]. PEEYR L AE, 2008, 21
(12): 1098-1100.

(7] D2, IR, BOBE, 55 Z20E RIETTx e, rREEC L0
HBET R CEDIRERIR N[ ]. BRES2, 2004, 32(1) ; 18-21.

[8] 3k 3, 2= WI, ska&igh, 45, i3k CokL X o4/ 2B .0
JULAN IR TR A A 7 R e B L [T ], M R AR 2Rk
2014, 39(6) : 433-438.

(9] KM%Y, KK CrkL XF HIc2 O WLYN M A= 9 24 1T S 1 5% 1)
[D]. HPK: HKBERIR, 2011,

[10] Sun MY, Ma DS, Zhao S, et al. Salidroside mitigates hypoxia/
reoxygenation injury by alleviating endoplasmic reticulum stress-in-
duced apoptosis in H9¢2 cardiomyocytes [ J ]. Mol Med Rep,
2018, 18(4) : 3760-3768.

[11] Chen Y, Wang H, Zhang Y, et al. Pretreatment of ghrelin protects
H9¢2 cells against hypoxia/reoxygenation-induced cell death via
PI3K/ Akt and AMPK pathways[ J]. Artif Cells Nanomed Biotech-
nol, 2019, 47(1) : 2179-2187.

[12] Cheng F, Yuan W, Cao M, et al. Cyclophilin A protects cardiomyo-
cytes against hypoxia/reoxygenation-induced apoptosis via the Akt/
Nox2 pathway[ J]. Oxid Med Cell Longev, 2019, 2019 2717986.

[13] Zhou S, Wen H, Cai W, et al. Effect of hypoxia/reoxygenation on
the biological effect of IGF system and the inflammatory mediators
in cultured synoviocytes [ J]. Biochem Biophys Res Commun,
2019, 508 (1) 17-24.

[14] da Silva Guimardes S, de Souza Cruz W, da Silva L, et al. Effect
of L-carnitine supplementation on reverse remodeling in patients
with ischemic heart disease undergoing coronary artery bypass graft-
ing: a randomized, placebo-controlled trial[ J]. Ann Nutr Metab,
2017, 70(2) : 106-110.

[15] Wang Z Y, Liu YY, Liu G H, et al. L-carnitine and heart disease
[J]. Life Sci, 2018, 194 838-97.

[16] Xue M, Chen X, Guo Z, et al. L-carnitine attenuates cardiac dys-
function by ischemic insults through Akt signaling pathway [ J].
Toxicol Sci, 2017, 160(2) ; 341-350.

[17] Vacante F, Senesi P, Montesano A, et al. L-carnitine: an antioxidant
remedy for the survival of cardiomyocytes under hyperglycemic
condition[ J ]. J Diabetes Res, 2018, 2018 4028297.

[ 18] Marszalek A, Bartochowska A, Grenman R, et al. Copy number gains

[

of the putative CrkL oncogene in laryngeal squamous cell carcinoma
result in strong nuclear expression of the protein and influence cell
proliferation and migration[ J]. Sci Rep, 2020, 10(1) ; 24-32.

[19] Feng R, LiJ, Sah BK, et al. Overexpression of CrkL as a novel bi-
omarker for poor prognosis in gastric cancer[ J]. Cancer Biomark,
2019, 26(2) . 131-138.

[20] Song Q, Yi F, Zhang Y, et al. CrkL regulates alternative splicing
of cancer-related genes in cervical cancer samples and Hela cell
[J]. BMC Cancer, 2019, 19(1) : 499-514.

[21] Srinivasan S, Godin B. Increased soluble CrkL in serum of breast
cancer patients is associated with advanced disease[ J]. Cancers
(Basel) , 2019, 11(7): 961-973.

[22] Yang Q, LiJ, Zhang H, et al. Down-regulation of microRNA-429
alleviates myocardial injury of rats with coronary heart disease[J].
Cell Cycle, 2019, 18(19) : 2550-2565.

[23] Zhang 7S, Yang DY, Fu YB, et al. Knockdown of CkrL by shRNA
deteriorates hypoxia/reoxygenation-induced H9¢2 cardiomyocyte ap-
optosis and survival inhibition via Bax and downregulation of p-Erk1/2
[J]. Cell Biochem Funct, 2015, 33(2) : 80-88.

(HCHHR VP



