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[ ABSTRACT ] Aim To investigate the protective effect of crocetin on isoprenaline induced ischemia and hypoxia in
rats, and to verify whether its mechanism is related to the C/EBP- B/PGC-1a/UCP3 signaling pathway. Methods
The rat model of ischemia and hypoxia was established by subcutaneous injection of isoproterenol, different doses of Crocin
(25, 50, 100 mg/kg) were given intragastrically.  The levels of serum LDH-1, CK-MB, MDA, TNF- «, NO, CI and
myocardial infarct size, myocardial Akt, ERK1/2, C/EBP-B, PGC-1a, UCP3 protein and gene expression were compared
in each experimental group Results Compared with the blank control group, the survival rate of the model group was
significantly decreased( P<0.01) , the levels of serum LDH-1, CK-MB, MDA, TNF-a, NO, CI and myocardial infarction

area were significantly increased( P<0.01). The arrangement of myocardial fibers was disordered and the infiltration of
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inflammatory cells was obvious.  The expression of Akt and ERK1/2 protein was significantly increased ( P<0.05) , the
expression of C/EBP-B, UCP3 protein and mRNA was significantly increased ( P<0.01), and the expression of PGC-la
The levels of serum LDH-1, CK-MB, MDA, TNF-a and NO

in the positive control group were significantly higher than those in the control group(P<0.01).

protein and mRNA was significantly decreased(P<0.01).
The infarct size was sig-
nificantly decreased( P<0.01), CI was significantly decreased (P<0.05) , the myocardial fibers were arranged neatly and
the infiltration of inflammatory cells was significantly reduced. ~ The expression of Akt and ERK1/2 protein was significant-
ly increased( P<0.01) , the expression of C/EBP-B protein and mRNA was significantly decreased( P<0.01) , and the ex-
pression of PGC-la protein was extremely high (P<0.05). The expression of mRNA was significantly increased ( P<
0.01), the expression of UCP3 protein was not different ( P>0.05), but the expression of mRNA was significantly in-
The middle and high doses of Crocin could
significantly increase the survival rate of rats( P<0. 05) , significantly decrease the levels of serum LDH-1, CK-MB, MDA,
TNF-a and NO(P<0.05), and significantly decrease the areas of CI and myocardial infarction( P<0.05).

creased ( P<0. 05) , which was compared with that of the model control group.

Reduce in-
flammatory infiltration and improve the integrity of cardiomyocytes; The expression of Akt and ERK1/2 protein was signifi-
cantly increased ( P<0.05) , the expression of C/EBP-B protein and mRNA was significantly decreased( P<0.05) , and the
expression of PGC-1a, UCP3 protein and mRNA was significantly increased (P<0.05). The comprehensive effect of high
dose group was better than that of high dose group. Conclusion Crocin has obvious protective effect on myocardial is-

chemia and hypoxia injury in rats, and its mechanism may be related to the regulation of C/EBP-B/PGC-1a/UCP3 signa-

ling pathway.
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Table 1. Primer sequence listing

C/EBP-B 5'-GGCACAGTCAAGGCTGAGAATG-3’ 5"-ATGGTGGTGAAGACGCCAGTA-3’ 196
UCP3 5'-GTGCTCGGTACCATCCTGGACTA-3’ 5'-TGGAGTGGTCCGTTCCTTTG-3’ 163
PGC-1a 5'-ATGTGTCGCCTTCTTGCTCT-3’ 5'-TCGTGCTCATTGGCTTCATA-3’ 325
B-actin 5'-CGCGAGTACAACCTTCTTGC-3’ 5'-CAACACAGCCTGGATGGCTA-3’ 480
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Figure 2. Effect of crocetin on serum myocardial enzyme LDH-1,CK-MB in rats with ischemia and hypoxia injury
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Figure 1. Effect of crocetin on survival rate of rats with is-

chemia and hypoxia injury
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Figure 3. Effect of crocetin on serum MDA, TNF- o and NO in rats with ischemia and hypoxia injury
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Figure 4. Effect of crocetin on cardiac index and myocardial infarction size in rats with ischemia and hypoxia injury
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Figure 5. Effect of crocetin on myocardial pathology in rats with ischemia and hypoxia injury(400x)
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Figure 6. Effect of crocetin on the expression of Akt, ERK1/2 protein in myocardial tissue of rats with ischemia and

hypoxia injury
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Figure 7. Effect of crocetin on the expression of C/EBP- 3, PGC-1a and UCP3 proteinin myocardium of rats with ischemia

and hypoxia injury
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Figure 8. Effect of crocetin on the expression of C/EBP- 3, PGC-1a and UCP3 genes in myocardium of rats with ischemia

and hypoxia injury

3 4t i

O LR I | R A2 I PR B B L A — 28 o B
R H T O LA ZURLC ILAE B A5 A 3 58 2 1 4R
MR AER , 7 S B0 IR AL AT fe G
W& kb — RPN R AR R, R LAY
i S5 i R 4 B 7, U 3 e o e AR X AL AR B 48 40,
ML T 8 8 e i ke 420 PR35 v 2 R 3 ok 1E 1 A=
FHALBEXT T Bl 1 S 2T A R AR S A Ry Y

A R 2 S E S R LR R
AR R B LS o g5 5400 P A 3 | R0 D £ 46T
IR E T, IF i — 2B R AR L 2 R 5 ¢/
EBP-B/PGC-1a/UCP3 fF 5 B AH G, &7k BA
DINES H— RN LRERN B H LIRE 2k
PBh), X LR IEPEAR 3R, ol 40 Lk
Ai 7 hna O FIG O WUAFE R =R, S Beo LA

JL R I A R A A SR R M e AN
FERFEEAR G R B 23 0 LB it il 4 5 3o
() ARG B I A WA T ST AR A I 2 RE S
AP AL Y A AR B R, T AR R
BT 7 LR 0 fke 460408 1 ol A v ) ok A 2 45 40
A IS b s, i T ORI 5 S 80 g 21T
IR LA K MPTP (9 FF IO O LR I R 4 A5 473 1)
FERFE ) BOITE PR FE AR, PGC-1a T 3E 3
WE PPAR-o S35 LA 1 A 17 2 460 £k | $2 = B A4
SRR T R R S Ak R DGl 11 2R 3K 45 ) DT 205 0
JULJe i e A S 45 405, TR 0 3 5 UCP3 1 3 4o 5% 1 2k
AT 15 T 1 9 4 R A RE 1 T WG LA M T
YA C/EBP-B AN AE g & AR IR 45, JC LA
EHINRZE MR R h BT S AR B, ¢/
EBP-B/PGC-1o/UCP3 {553t P& 75 4 5.0 L Sk I f5k
SR FREORLAR fE B AR A o B b B — 5



488

ISSN 1007-3949 Chin J Arterioscler, Vol 27 ,No 6,2019

PFEAE . A LDH-1 ,CK-MB A0 LS AR B 1Y
B SEPERR Y O LA A A dofe iy Sl A28 40 B 1) 52
FNERZ A, B PR3 0, 51RO WL R £,
I35 e WL 22 32k o, 510 LA A AR 35 6L
NO J2 I8 PN Bz 4 A L-KS 2 R7E NOS fEH &
B EAA Y TR0 VR N IR PR B, BOA R BA
PR O B R 4 4, 38 A B0 7 L A0 i
cGMP K& AN S M A &7 5K, Ake 1 ERK1/2
AU 2 5.0 15 12 INOS 3% M B 22 38 g 98 4,
WA S NO A= 8 AKT/ERK1/2 {55 18 B i 1] i
IR A AE R R RS B REAE R E T 1( in-
sulin-like growth factor-1,1GF-1) %5 ZFlA4: K [H 11
A A M I A A, R S O LA R A o A v
KIFZBEAEA, TNF-a S22 MR R T, 16 RIE
IO H R R TR NN AT 3 et A 2 B AR ML 5 0
WLAHRARL PR T, 28 REAIE T 1 40 M5 P iz &40 6 %) 285 o
FAEAE R, Jon e deke ot e R TV 9 S 0 BILR A
PEAMA B AR HE A 2 5.0 WL 05 16 R i 20 i R 7
FEAE

AR FTLE T o | PH LT AL T A [A) 50 2 2 ) ol 3
KR — RS I 5 R BT 35 B AR K RO JIE 48
B WU Y T AR 5 2058 00 L 200 J 483 4 R B 0 UL
AL EEH  FEAK R BLIL 3 * LDH-1, CK-MB . MDA |
TNF-a \NO 45 & 25 Th i 0 W41 21 Akt ERK1/2 &
F R IBIKF ; [RIBF FE A0 LA 2T C/EBP-B B 1R iA
IR FHiE PGC-1o UCP3 2 [ ZRIK K5 BRI R B
DAL ZUR C/EBP-B JEK mRNA FikKF, kK
U LZH 21 PGC-1ae , UCP3 #:[H mRNA ik K,
H Al A 25 G ORI T Ho Al R 4, 3R Pa 2L
AEHE e 7 X T L e i, e AR 48 4 K R A A e
PRI R, HLHAE L W] g 5 95 C/EBP-B/
PGC-1a/UCP3 {55 A1 ¢ .

[ &% 30Hk]

[1] Ren-an Q, Juan L, Chuyuan L, Wenjuan F, et al. Study of
the protective mechanisms of Compound Danshen Tablet( Fu-
fang Danshen Pian) against myocardial ischemia/reperfusion
injury via the Akt-eNOS signaling pathway in rats[ J]. Eth-
nopharmacol , 2014, 156(23) ; 190-198.

[2] Shimokawa H, Yasuda S. Myocardial ischemia; current
concepts and future perspectives[ J ]. J Cardiol, 2008, 52
(2): 67-78.

[3] Li SY, Wang XG, Ma MM, et al. Ginsenoside-Rd potenti-
ates apoptosis induced by hydrogen peroxide in basilar

artery smooth muscle cells through the mitochondrial

pathway[ J] . Apoptosis, 2012, 17 113-120.

[4] Yang W, Xu L, Xiaoliang W, et al. Ginsenoside Rd atten-
uates myocardial ischemia/reperfusion injury via Akt/GSK-
3P signaling and inhibition of the mitochondria-dependent
apoptotic pathway[ J]. PLoS ONE, 2013, 8(8) : €70956.

[5] Zhu J, Qiu Y, Wang Q, et al. Low dose cyclophosphamide
rescues myocardial function from ischemia-reperfusion in rats
[J]. Eur J Cardiothorac Surg, 2008, 34(3) : 661-666.

[6] Lee TA, Lee JH, Baek NI, et al. Antihyperlipidemic effect
of crocin isolated from the fructus of gardenia jasminoides
and its metabolite crocetin[ J]. Biol Pharm Bull, 2005, 28
(11): 2106-2110.

[7] Farkhondeh T, Samarghandian S. The effect of saffron
( Crocus sativus L. ) and its ingredients on the management
of diabetes mellitus and dislipidemia[ J]. Afr J Pharm Par-
macol, 2014, 8(20) : 541-549.

(8] TR, YURAZ X R BLC WUk iy B 45 05 14 £ 7
HI[D]. #FH . BAER:, 2016 7-8.

(9] 2209, 2k UL, 2% WB, &%, Z05 KRB 2 4R K RO
JULR I g5kt 4R Y e o B SE MR [0 ). Th R B AR A AR
2015, 35(9) . 2317-2318.

[10] XUmen, £ 2R, 78 Ak, 55 HoBcHR% e i sk i st 4
RETRYSEER IS [ )], POl R (B M),
2016, 37(4) : 590-593.

[11] Zhou QM, Song W, Hui Z, et al. The combination of ba-
icalin and baicalein enhances apoptosis via the ERK/p38
MAPK pathway in human breast cancer cells[ J]. Acta
Pharmacol Sin, 2009, 30(12) . 1648-1658.

(12] WREME. ARSI EE (1 3 7EBTCo M sl 1L/ 59 V50 3 v
MPE AL [ D], B B SCE K, 2014
20-21.

[13] VPUINER. A3 %0z S0 i IR A 75 e 1 & AP R Bl
WL C/EBPB Rk [ D], J7 M. T HIRE 25,
2014 31-32.

[14] Sudar E, Dobutovic B, Soskic S, et al. Regulation of in-
ducible nitric oxide synthase activity/expression in rat
hearts from ghrelin-treated rats[ J| . J Physiol Biochem,
2011, 67(2) : 195-204.

[15] Zhou S, Wang G, Zhang W. Effect of TLR4/MyD88 sig-
naling pathway on sepsis-associated acute respiratory dis-
tress syndrome in rats, viaregulation of macrophage activa-
tion and inflammatory response [ J ]. Exp Ther Med,
2018, 15(4) : 3376.

[16] Nizamutdinova IT, Guleria RS, Singh AB, et al. Retinoic
acid protects cardiomyocytes from high glucose-induced-
apoptosis via inhibition of sustained activation of NF-kB
signaling[ J]. J Cell Physiol, 2013, 228(2) : 380.

(MesComit RER)



