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R E T RR S LA (DCM) KRS UL L2 3345 69 4R 37 4 JA B T AR g L] . ik
50 2 SPF ZAk Ak SD K R AL IR 10 RAEA = & 3 4L, 24 5 %) 48 R % s L AL
A, FRBRAGKA NS AN ZEFRANBTUE 2R FTHHN U, £45454
JJE 4K AR F s 8 B | HE F= Masson 42 &AM & JULT YeA0AR B 5 A AL A Ao i ofn 4 ;
Westem blot #i]-& JUZL 2R F PPAR o . PPAR B . PPAR v #= CYP22 & % ik, 4R:5
=G A BB LA AR PG, B 40 R R e A i IS A8 AR A 2T 5, S MR 4E S A K, HE £ & 2
S LIS K, Masson $ & 2.7 S U R 4T 49 23 %, PPAR o . PPAR B . PPAR vy #»
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A IEMCHS T A B AR &, O LA BT AL IR R A UARR Y, PPAR o . PPAR B |
PPAR vy #= CYP2J2 & & ¥ 27t 3 (P<0.05), %5it: % F & T AR EHE RS IR R Fos
WU , EF AU T e 55 80E S L CYP2J2/PPARs 12 5 @ %A %
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XEAFRIZED: A

B PRI O L (diabetic cardiomyopathy, DCM) J&
Wl PR B DL RE 2 — , SRR B O
FIHEE R A YIRS . Jageit, R 12% BEIR
A M 2 N BLO LA R RERY S8, BN LG
WIEFAEALALO D RERRRT , (EX R A2 R L
e LG o JEE G M5 B TR 2l ok s Ao RS A 1
S 2O A R R g o XTI AR Y
RO , H i Hp 3R BRALHIT AN TE AE , Il R
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W JCA BT TR R 2

Z:# R (curcumin, CUR) J&2—Ff N AR FEACHE
Y2 B ORI RIR Z Wb 59, RZEH
TR, B R PR IR PR R
UG PTG 2 2 FE . 5T &K, CUR
Xif 1R 20 S 0O ILAE AT (g4 A P {H CUR
XA DR U LIS 18 1 FH % T RE AL ) 1) AH S A 52 %0
ZHA HFER, 2B EWNEYER 2 S

EETE 2022 FEWHLE HE T RIS S A “2 8 R IET PPARSs {558 85 T 08 PR O UL 2 23 LRI AT (B H 45«

B2022518).
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HiF o CYP IG5, 11 CYP2J2 w] ik
B PPAR vy SEIRNT Angll 5S¢ A0 I F1 44 A 4 4
YEH S, A8, BF5E 7R, CUR 5 PPARs i34k
ST ER AT 2 A ) RN AR T M, T RE & — > PPAR 12
Weshl W, BRI, AR ST AE ST /N RS RIS O L
R LA bR B BEBEVE IR CUR #EATIR YT T
T, MEE CUR Xt B R 9 -0 LI A AR 30 4 FH S 3 T
PPARs BRI HE/TALH], IRZRIATT DCM A 3LZY
YRRV A
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1. SEER B

SPF 2% #fE P£ SD K Bl 50 2, 6 J& &, 1K i &
(180 + 20)g, FH L4555 T B 42 il Lo B AR, 17 AT
UES : SYXK( 2 )2017-0065, KEAEIRE (23 +2)C .
FHXEE (50 + 10)% , A SR RICHRAM T, A inl el i
F% 7d FATEK

2.8 51X

F W R H 2 E R&D Systems 23 Al ; B IR {5
F(STZ) W4 H 32 [ Sigma 2 A 5 L1 H [ EE(TCH) W 2
A& H Il =R (TG) I 350 & e 5 Z A it
F) & FBEAL I 218 (1 (HbA 1) I 5 12700 600 19 /e 5t
# A; PPAR o . PPARB . PPARy Fll B —actin FiL /&
W H 3¢ [ Proteintech 23 ], HLF KA (i 5 Hig {2
A PRAF LTS FA2104) 5 & RARIR S OHLER
Thermo 72 &), 5. ST8) ; #8 AF AZAN (5 FE 75 ]+
8] S SEQUOIAST2) .
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1. SRR 5 K o 2 A 3

50 H SD KEFEHLIEER 10 HAERZS AN IR,
HAR T E E N imR 20% FE0E  10% $h 3% JIH
W 19% MHER A 66% FERIRRL) IR G WESE 4 e,
iz 40mg/kg PR B E 22 3 RIEIEES STZGA T 0.1%
PP IR 22 v, pHA.S, i AT L)) o 7d J5 R HB K
ML 23 B B (FBG),FBG = 16.7mmol/L 1 A8 R i
RERE R o ARELLG T HE R /I B e b s B Tl e
M 8 JE BEHLIE L 2 R RARSE , Xt O UL 2k A T
HE [ Masson 40, WSO LA IE S B0 4s , a3
O WUHEZ ZE L AN AE K L0 WLEF Ak S5 A8 4k, I
AR RO OLAZ A58, 8 PR O LI A B i A A 3y, TR
30 HSAEAR R, FHLA R 3 4 AR A2 | 2295 2 AL
WA LW EREAEA, ZEERMR SRR %
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& 100.200mg/kg 7 L 15 27 25 25 80 38 5 25 A X IR A
Fe KA 2 545 R ARG B A R K, 1 0K /d, 3k 4

2. AR

R EGEEAE /NSl R AR 5 2 R B
WELIRE s IR 5 S0 kR M ARSI B, 1M 4 2 i
# 1h, 3000r/min 0> 10min, B F —20°C ok
FERAFAE 5 PRt o3 B R RO I A BRER /K ETE
FHUEZARM 7K 53 5 3 85 0 B R 5 IGRR 0 ILZH 1
BT 4% ZR PR EGE , FARO NS -80C
URFATRAFF

3. OB REREI

FRVSSESIEPODN: Rri Y el NES] va SN
NI TS 1090 7K & S T IR AT IR R , M 5 6 4
B AMEM FE THAE G /N Sh Y A AT M
RURR ARG A, Al A0 0 38 R A 57 %2 (Left Ventricular
Fractional Shortening, LVFS) Fl 220 % 5 115341 (Left
Ventricular Ejection Fraction, LVEF) PiIi+gH5r H T-F
PR O HEYRE

4. A AFE IR

SBCHS i 3 , 2 B & U AR L 0 G I
JiE 1% (FBG). B IH [ B (TC) H v = ER(TG) ik &5 &
(INS) AL M £ 3 FH (HbA 1e) ML 7K o

5. L WU R Rl

/NERFRE S ARSE , 37 EIEUH ONEHr BS 220
3 O R g 4 B i R A 2 i, 1RO UL
AE 46 £ HMI(heart mass index) A1 /20 2 Ji 10 454X
LVMI(left ventricularmass index) o

HMI= 40 / K5 i (mg/g)

LVMI= 2205 F i /AT i (mg/g)

6. O IUZH SV 2 4G

W ik i) 20 U 4% 2 PR E , 1
AL, DR, O, B R LI K , IR AOkS — PHAL
(Hematoxylin Fosin, HE) Y8 B0, T wE H,
WA N W U BRSO O, AR

OWEHS A AL D) RS 2K, S8 A 2
H Regaud I3 ARG YL 0, TR 08Uk, $hIR L B
)5 ] Masson T #F£L IR M 32 L0 YL 4, e ik o1k,
FHAR W S YL S M 8 SRk, —HIAE ], iRy
JEeEF ], AR T A O U I R TTRR I O O LT
AL

7. Western blot #; M .0> L 44 2! PPAR« .
PPAR B .PPAR vy 1 CYP2J2 HH ik

RO A B B E H, BCA BT HAE
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i, W50 g BB H 1T SDS-PAGE #§ i HL K 47
B, HLUKGS oS R  IEE B 2R 1 # B1) PVDF i
LR, 5% Bilg ik = iR 2h, iIA anti-PPAR «
(1 : 1000). anti—-PPARB (1 : 1000). anti—-PPAR vy
(1 : 1000). anti—-CYP2J2 (1 : 1000). anti— B —actin
(1 :2000), 4°C WFF i34 i HRP ARic i =4t (1 -
2000) ZEEFE 1h, F ECL &G W5, Bio—Rad A
BARGIUZ , Image] AT TR 5505 KR

(Z) %t 57k

SEES B I + bRiEZE(X £ s) /R, R
FH SPSS 23. 0 GEi AT 50T, 25 4] L HI B

R T7 20Tt ATk S, P < 0. 05 N2 AT Geit

LS

(—)CUR *f DCM X R fo 4 Fo do g 49 % »%)

573 ([t AR Fb , BRI 2 K BUBR INS &1 3
HFEEAMNP < 0.01), FBG ., HbAlc, TG £l TC /K- .
EIE, EFA GRS (P < 0.05); S A A
LU, 251 22 0 AN ()59 1 T B I e S W R s O L
KRR (P < 0.05), 1LEE 1,

®1 KHAKXR INS,HOME.IR, HbAlc, TG #1 TC /K EH (X + s,n=10)
25 INS(mlIU/L) FBG(mmol/L) HbAlc(%) TG (mmol/L) TC(mmol/L)
25 X IR 85.2+7.1 49+09 249+3.9 0.7+0.2 1.8+0.5
AT ZH 523+5.1% 18.6 +2.5* 451 +3.1% 3.5+0.5" 6.2+ 1.0"
ZHRMGAEH 69.2 + 6.0% 9.1 £ 1.9%% 35.1 £ 2.6% 2.4 +0.3% 4.0+0.8*
FE R F 2 82.3 + 8.2 6.5+ 1.1%* 262 + 3.2 1.0  0.4% 2.9 +0.3%*
EEE GBI, PP <0.01; SRR MILE, *P < 0. 05, **P < 0. 01

(=)CUR *f DCM X & s JLAE B B S ik o
AR

WO NURIE R 4 J 5, 525 A IR g
FEARIZH KR LVMI, HMI 28] B 5 (P < 0.05) 5 515
R LA, 4 T2 R ARRFE S, KR LVMI, HMI

®2 BHAKRROINEEIERR

WP < 0.05), HARIMEE R BIR, 52551
X BEZH oAt BRI ZH K B LVEF , LVFS B i B (P <
0. 05), YA K RO EIR 4R D AR 35 T I, A T2
FEAFFHE TS, SHRL i, K RO R E h
fie B F (P <0.05), W3 2,

DRERB A RELR(x £ s,n=10)

2153 LVMI(mg/g) HMI(mg/g) LVEF(%) LVFS(%)

25 I R 3.0+0.3 41+02 75.6 = 10.2 343+6.5
FERIZH 55+0.5% 6.5+0.5" 48.3+8.7" 24.9 + 4.4%

LR 20 4.0+0.3% 5.1+ 0.4 59.6 + 5.2% 288+5.0
FH R 2 3.6+ 0.2%* 4.8 +0.5%* 62.1 +7.4% 32,5+ 6.1%*

A G g BAbER, P < 0. 01; SER LA, *P < 0. 05, %*P < 0.01 ,

( Z)CUR 3 DCM X £ UL 22 5% 28 2

HE 4L {0 BN, 525 XTI AR Fb, AT 4H K B
WL AR K HEF 2L A K R iR, 5
F O WU HERT S A i S5 00, U JULZN o A v AL

WK (P <0.05) ; SHERIYL A A T ERR T
R AY O LA A 46 1 AR B 8. 46 /N (] 1) o Masson
Peta lp s, 525 P IRAL AR B, BRI A R RO ILZH 21
AT DA i R 2 A TR, HES 3L R R A U 4y
LL(CVE) #E (P <0.01) ; 5HEHRI A L #, 228 R AK.



A 2O WLET AEA AR BE W ok iR S vl (Anldl 2).

23 X IR FEH R 4

i

T 528 FUOUIRALLRRE, P < 0.01; SHBUL HLER, #P < 0.05, *%P < 0. 01,
B 1 HEZEBREAXRONMAMEEBERILE

=4S bu it | FRAIL e 3N (iilh |

528 XTI AL, *P < 0.01; SEORIZH HEAES, P < 0.05, ##P < 0. 01,
B 2 Masson fEREHKFROIRETRER
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(m)CUR % DCM X & & AL CYP2J2, (P <0.05) ; SHRILLAS, 45 T2 Z A RFl T
PPAR o .PPAR B #= PPAR vy & & KL )% h J&, CYP2J2 ,PPAR o \PPAR B F1 PPAR y HJZE /K
5 as 0 IR AR L, BRI R BLG L CYP2J2, SR ETHE (P <0.05, 40 1E 3).,
PPAR « . PPAR B #l PPAR vy H%5 117K F- B 8 FAI%

1. ZSEAXHRAL 2. A 3. W RMAN B 4. ZERE A=

0. 5o AX IR AL, P < 0.01; S A, *P < 0.05, *#P < 0. 01,
B 3 Western blot #&i::AZEL R CYP2J2, PPAR« . PPARB #1 PPARy EEFRiAKE

=g NEGE LAVALN, KRR IR 12.8%%, DCM 7E R
i = Br oBE IR 5 8K ¥ (international diabetes W DRI B DL IF A Z — e T R RS
federation, IDF) & A (G s A 2021 4, 45k 7 BCOMERN 22 A0 WLATRAE K, iE— 205 |k
AT 53T AZ BRI R o E R ph e DNEESHASIRESR R, e A ) ey O USRS



Z R AN R 350, Skt 2 R i BT
JRE =z —. HRATERT DCM 5 16 H it 32 2 A [ |
R 8 AT O R FE G, (R 2 B X S i I
ANREIS DB PR B O ) B A O A A KR
K R BTN DCM S5 B A BREAAR (38 (R A T 7
24500 KA FHAE 5 R AR SO R E A

CUR 2 M P 9 AR 25 rp 4R i) — B AR
W, A RAF 0Pt R pus Rete . JRATHTANESEIE
52, CUR HA FEAG 2 AU R BRI 7K P T3
LA AR Sz MR Y B 9T 8, CUR
R A DA AR A SN B e 42 IVLRER P2 % i g i
SiE TR O L5493 11, o v it T At
PPV (RS PR S A5 F T 0 JULSG B4 B
S S RT REALH] A SERIF IR i 2 b o ARBRSE R
OoHL R BRI K RS 28 O IRALAR LG, LVEF
LVFS BH AR (P < 0.05), P HH K BRC IS 45 T RE M
A5, R DCM A 0 HL LR 55 45T CUR T,
ESRA A L, S R R R B TP < 0.05),
$27R CUR BE—E B MEE DCM KL IIRE,

> IUAE & i1 WILEF 4 4K & DCM (1) 45 ik g 2
A, ARIFSE 45 R o AL R RO LI SR F
P& LVMI, HMI ¥J 8 2 75, 455 CUR &b B A8 2% fi#
DCM K FC IE B 2200 BB 34 s HE Je (5% (.
7, CUR REMH S0k 3% DCM K RO JLAH MR 285, I8
G AE AN MR , A0 LA B HE S AH X 3£ 55 5 Masson
e EE R , AR ZH R BRC LA R o 1 % A g
LRYEGURL, AR K, HESZE AL, O U A5 = 5 1T g
H CUR T#i/5 , CVF B TR < 0.05), 0o WLEF 4
FEAR B A s, HLs R s 4 e o B &, #2758 CUR
AERCE DCM A RO U BRE A , I £F 4k o [RIRS,
A AL AR R A I 25 3 i R, CUR X DCM K Bl FBG .
INS.HbAle TG . TC 5 MUHE M ASFE AR 47 W b i3
VLB CUR AN RE T TI0ME PRI O Lo LA B ) 0 e
M BE AR A -2 D PR 1t B 11 7K, DT B 6
HERER KA

it ALY B SE 5 ) B0E SZ /R (PPARs) J& T4
MR ZRZ G B TE Z ik, BRiTC 2 28T
o By FOEEL AT RE MRS AR | BE
5 S i 5 T B B R B VR, R
5 RIIBLE G 1R C, I, PPARs & BCH RS
PERIR ) B IR, [FIRE, A5 /R, PPARs
(EReR il SN CLpS B IS EE = GONNINi = S wit
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P i 40 B €0 2 P4S0 R4S Il 2J2(CYP2)2) AT
AT S PPAR y SEBIXT Angll 75 5 0900 Ik 5 44 1)
By PER P H I, ARFSE ST T CUR TR,
DCM K BUC L CYP2J2 K2 PPARs % 2635 7K,
RIS A CYP2J2 K =FhF %! PPARs (1)4E
SRS e

g5 LTIk, AHE AT 45 L R, CUR AT LAY 3%
DCM KO LR, I o 2 00 R vs O L4 A AE
KL YEAk, ZAEH T RE S H LA cYP2J2 ik,
TMPTE PPARs 15 Sl i A ¢ ARMFFE A CUR M H
T PR PRI O LIS 177 S AL T St S 3 Ak 4
SR, HH T DCM A9 PR 2 19 &2 22 A CUR AR T 1Y
Iz, CUR J2& 75 038 i oAt A4 538 B 5l o3Il
HlBi 6 DCM A R it — A TRABGR .
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Cardioprotective Effects of Curcumin on Rats with Diabetic
Cardiomyopathy and its Underlying Mechanism

CHEN Jie
(College of Bioengineering, Wuhan Polytechnic, Wuhan, Hubei, 430074, China)

Abstract: To investigate the protective effect of curcumin on myocardial tissue injury in rats with
diabetic cardiomyopathy (DCM) and its possible mechanism. Methods: 50 SPF healthy male SD rats were
randomly selected, with 10 as the blank control group, and the rest were duplicated as the model of diabetes
cardiomyopathy. Randomly divide the successfully modeled rats into model group, low—dose curcumin group, and
high—dose curcumin group. After continuous administration for 4 weeks, rats were subjected to echocardiography,
HE, and Masson staining to detect the degree of myocardial fibrosis; Biochemical testing to measure blood lipids
and blood sugar. Western blot detection of PPAR in myocardial tissue o« . PPAR B . PPAR v And CYP2J2
protein expression. Results: Compared with the blank control group, the blood glucose and lipid indexes of rats
in the model group were significantly increased, and the systolic function of the heart was decreased. HE staining
showed hypertrophy of cardiomyocytes, and Masson staining showed significantly increase of myocardial collagen
fibers. The expressions of PPAR a, PPAR 3, PPAR v and CYP2J2 were decreased (P << 0.05). Compared with
the model group, curcumin can significantly improve blood glucose and lipid levels in DCM rats, significantly
improve cardiac contractile function, restore cardiomyocyte morphology, reduce collagen fiber deposition,
PPAR o, PPAR B, PPAR v and CYP2J2 protein was significantly increased (P << 0.05). Conclusion: Curcumin
can ameliorate myocardial injury in rats with diabetic cardiomyopathy, and its molecular mechanism may be
related to the activation of myocardial CYP2J2/PPARs signaling pathway.

Key words: curcumin; diabetic cardiomyopathy; signal path; myocardial protection



