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Anti-inflammatory and Anti-oxidative Stress Damage of Catechin Gallate on
Diabetic Myocardial in C57 Mice
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[ Abstract | Objective: To explore the protective effect of catechin gallate ( EGCG) on diabetic
myocardial injury in C57 mice. Method: The diabetic cardiomyopathy injury model in C57 mice was induced by
injected with streptozocin (STZ, 70 mg-kg™') and provided with high-diet food. The DCM mice were randomly
divided into 6 groups, namely blank group, model group, EGCG group (50, 100, 200 mg-kg '), and N-acetyl-L-
cysteine (NAC) group (100 mg-kg '). Each group was put to death on the 14" day after intraperitoneal
injection. The level of fasting blood-glucose (FBG) was detected by kit; reactive oxygen ( ROS) , malondialdehyde
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(MDA), superoxide dismutase (SOD), interniukin (IL) -18, IL-6 and tumor necrosis factor (TNF) -a were
measured by enzyme linked immunosorbent assay ( ELISA) kit. Myocardial pathological changes of cardiomyopathy
injury were observed under microscope; Nrf2 and HO-1, NQOI protein kinases were detected by Western blot.
Result: Compared with the model group, EGCG (100 mg-kg ') can decrease the level of FBG in DCM C57 mice
and inhibit the activities of IL-18, IL-6, MDA, ROS in cardiac muscle tissues (P <0.05) ; increase the activity of
SOD in cardiac muscle tissues (P <0.05) ; increase the expression of protein kinase of Nrf2, HO-1, NQOI in
cardiac muscle tissues (P <0.05). Moreover, EGCG (100 mg-kg™') can restrain the cardiomyocyte hypertrophy
and interstitial fibrosis apparently in cardiac muscular tissues. The findings showed that EGCG was better than

NAC. Conclusion: EGCG has a protective effect on diabetic cardiomyopathy in C57 mice. The mechanism may be

correlated with its anti-inflammatory and anti-oxidative stress damage action.
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B JR 95 .0 WL ( diabetic cardiomyopathy, DCM )
JEWEPR B B F R, AR O T
B, PRAE R S R AE o DO R L A A%, 1
T S8 A N S R RE S ] SR T B0 LR L 4, 0 UL
[ J5t £ Ak , e 280 D RE R 0 19 32 285U, H i Y
I TCAET XM 5 A4 BT A8 A B 45 1Y 24 4 B T B
HARIT DCM, I IR 22 F & 7 0 LY 245 ) ok 22 i DCM
B MR B RCRIE AR BT, R B AT BT AL
B AE DCM i BF VG 97 I T — A58 9 BIF 5
Jiii . DCM B A O LA 2125 B R L3 1 4R
(ROS) , n 40 i i N e iz JF 5 DNA BEH 454, JE
B s - (NF) -E2 AHOC K 5 2 (Nef2) , Ji 30 T il
PR IfiL 21 3% % Wi -1 (HO-1) R 4 Ak ib 5t 1 1
(NQOT) fy 35 2 3 4 40 UL A0 M 7 o Wl i
BB A Nef2 B8 _F 98 3% 0 b SR SE 5 (TNF) -«
A & (IL) -18,1L-6 S5 Z R RAEN TR LS5
HA . 7EIX — g2 ad B v, Nef2 9 4010 7 W) L
I [) If 35 A S8 A7 W, B T — A7 2k ROS 14 (1]
i B S0 L LR B A

AT AR R AT BIF ST 2 W B S A IO 80 17 RE A R0 2%
PR 0 WU B9 B8 0050 o DR Ot 4 Ak 245 4 1 1
WEGTY DCM /Y BB 5 75k . LR R E T RN
(catechin gallate, EGCG) SRR T4 55, AW £ W
EGCG B AR 1Y Bt A AL 1, BE % 410 ) 0% b i /) B
LA e o P R Y 451 405 R AR Ak R T R
EGCG X mi M 5 5 DCM 9 52w K VE JH AL 1 = A ob
W RAHRGE . B A0 MR S R Nef2 3R A5/ 2% 5256
UESE T Nef2 BRGE OR 47 R 5y B 240 A i) i) 4 Ak 07 384 45
131" bt Nef2 J2 AT PR Y BEL DI R 50 WL
SEAL RO AR S . AR RENE 5T EGCG X
Nrf2 5 145 538 8% SAH OC 58 4E N 7 480 A6 I 3 )

TR BRI EGCG X & M % 5 DCM /N
O LA BB AR B AR SEHLTHD, 2 EGCG [ 7E DCM Y
I PR 1 FH 4 it 3800 S it
1 &
1.1 % Mk €57 NEL (R 18 ~22 ¢,120 1,
W b o 4 i R AL sh W) L e H R A R A R L i &
F&IES SCXK ( 52) 2006-2009, 55 55 2 4 19 I g B
15 T RUIBER RS s W 2 5B S U (i 5
KMMU-2015-011) ,
L2 2595l EGCG Hh B W B RF K2 24 % b
AL (4B N 98% |, fit 5 20160908 ) ; &% ik 1 1 &K
B2 S0130, 4fi fiF 99% ) , N-£ Bt 2 it Z iR ( NAC,
45 A7250, 4 BF 99% ), ROS W& ik 7 & (5
MAK143) ¥ F 3¢ 6 Sigma 23 7] 5 48 A6 1) 15 1k il
(SOD) i 7 ik 7 & (5 20160311), N — &
(MDA) 7 13057 & (45 20160501 ) 2411 [ R 5
B Wl A R A\ TL-18 9 kR & (36
Cayman 23 7], it 5 583311-96 ) ;11-6 & iz 57 & (it
5 LE-H5377) ; TNF-o il 5 3 1) & (4it5 EMO0830) ,
1% B ( Gluconate ) I 5 1 7] & (L5 D107) 31 A
e 3R AR B A Al ST N2 B ik (45
ab62352) , i HO-1 Hi &k (L5 ab133057) ,Hi NQOI1
Bk (L5 ab28947) ¥y [ HE [ Abcam /23] .
1.3 {¥#% TU-1810DSPC 1% Ah3 6 B i (b 5t %
B A BR A A ) s CKX31 50 5% % 5] 5 i Bs (B A
Olympus 23 7] ) ; 164-5050 7 H, 3k X, 170-3930 i %% E)
8, GelDoc XR EEfE ML R GE (2 Bio-rad A F]) o
2 FiE
2.1 WEBAI L CST /N BRLA TR B R TR R o
ML 6 JH (20% REME, 10% %M ,2. 5% JH [, 1%
JRERF1 66. 5% Femfim kL) o 6 A5, /NRES & 12 h,
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L 70 mg-kg ™" b o G I T O BE IR 14 1 2 (STZ) |,
T G 5 B R /N BUIE B R K g g 5 4
S I /0N B 2s L , 25 B IR > 16. 7 mmol - L7 2
T A TR /N B o R R R PR /N L R 5 4
B2 10 H, Hopk Sk #E AL 4, EGCG 41 (50, 100,
200 mg-kg_l ) ,NAC ZH (100 mg-kg_l ) o

2.2 Ziig STZ T pH4.5,0.1 mmol-L ™"
PrEERR 2% oh i v, 42 B 5 O, vk b d i s EGCG % T
A TR K AR R I A X T 48 A R S B B TS
55 FA5 H EGCG Y 5 A4 247 H 2 100 mg-kg ™',
A58 oK EGCG B AL M. B # (50, 100,
200 mg-kg ™' )3 AN, B NAC Sy 3 FH A HL 4 1k
F,EFN S EGCG 1Y 5 HE A RO i 55 e 7 19 NAC
Y BEAE: 255k 2 2% YE EGCG i T E AL T, NAC
VT A H AR K B R 100 mg - kg T 5 STZ,
NAC 5 EGCG ¥ 51 FL AL

2.3 Uzh AR SE UG 45 2 W 3 IR
S ARV S A AR K PR OR 1 IR LS 4 /L ) ik
10 JIE# C57 /NEBRAE R IE 41,

2.4 BRARCRESAE OPEFE GO R
SR G 1 Ak 6 /0N B TR 97 OO E L4 °C AR B
K, U8 A T PR E 4% 0 /R TR E 4
B(mg-g™'),

2.5 yE VI OBE AL HE, DNRES
12 h, 5 20 /0N BRUHR P At 7 IOk BB It , 43~ 85 00 3%, 0 O
Ao W B S, S B AR SR /N B, BOCHSC AR, R VK
R A R K vh gk, DB AN T, AR 172 BT
10% 11 H T 5 900 v 181 5, 0 43 19 o0 L2 280 4 2 DR AT
T -80 CukFi&H .

2.6 I A i W B R (ELISA) A .0 ILZH 4 b 4%
AALR e bR RYE TR & 25 g/ B0 I E
HEJE B 50 mg U LA 21, 20 238 75 ol 1R ASC AT s A &)
W, TR VK LR A 8U5) 3 4% b ) Hae IR

VLW K 41 2 ROS,SOD i 77, MDA {8 J 4
P 7 TL-18,10-6 , TNF-a 1Y &

2.7 U LA R RO LR S A W56 O BE T WS O
ARZF-JHLL (HE) Yo a0 JUAH M2 28 B 45 48 o A%
Ly (Masson ) Je €8 0052 0 L] 5T £F 4 AL R 1

2.8 HEHERPLEIIE R (Western blot) 5 .0 JLZH 21
A% Nef2 SR i HO-1,NQO1 iy &k &
F 4 BOE & 5 #E 17 8 H BT ER IR A I, 4T 109% SDS
TR 05 TG e 6 i P Kk, B B & PVDIF i b 1T, K Ik
A —#T =40, ECL Ak &Gk, Nfr2 (1:500) Al
HO-1(1:1000) ,NQO1(1:1 500) )ik, LA B-Wlzh
L (B-actin, 1:2 000) Ry N2, 5T ED 8 28 80K
A, HBERE B s AT A B8 R, LUK A L %
TN LI B LA SRR

2.9 GEitEhk LB xo£s RO, R
SPSS 17. 0 B AxF B dls AT GE 122 o3 M o J7 22 551
B 7 4 R) b A B SR ST RE AR ¢ K 5 22 2 B
Fe IS >R 7 2243 B (ANOVA) , 24 ANOVA B A
A e o NI O Vi S 2 £ [T A e
P<0.05ShABENEZER,

3 &R

3.1 EGCG % DCM /N 25 i il 8% (FBG) , f& &
(BW) O BEST &, O BE BT 5 5 2 25 25565 1
JE s, A /N BW A TG 22 5 FBG {HAH L TE
AH I 22 S5 0 U J5 R (R LG G B 8 25 55, 0 U R R R
BB TCM R 22 5 B4 2555 4 AnE, 5IE WAL
e AR 2 /N RO (A S B T R G0 A RO Il A
W m (P <0.01); 58 B 4 k&, EGCG
(100 mg-kg ") 41, NAC 28 /N A TG A0, 0 B 48 %
FEIK (P <0.01), FBG [&ik (P <0.05), H EGCG
(100 mg-kg ") 4L £ H I F NAC 41 (P <0.05),
EGCG fig— & 8 J 0 R AROME DR i /0 WL /) BRL Y 25
MR, BRI £, WLk 1,

F1 EGCG M#ERFOLAFBNREER ZHEMAE OB (v +s,n=8)

Table 1 Effect of EGCG on BW,FGB and cardiac index in diabetic cardiomyopathy mice(x +s,n =8)
. w1 R 4 T
o N N
20 5 Jmg-kg"! R E 1% O T i 48 %X NS 1% O T O HEFE X
/g /mmol - L ™" /mg /mg-g ™! /g /mmol -, ™" /mg /mg-g !
EH - 22.00+£2.35  7.33£2.10  200.16 +12.33 9.09 £1.20 39.00 +3.01 7.15£1.95 209.16 +13.71 535+ 1.00
fisidl] - 25.33£3.21  21.55£4.05”  513.16 £12.33%  20.05£2.00" 20.05£5.91"  31.05%5.912  533.19 210.09”  26.65 = 2.07%
EGCG 50 26.17 £4.05  21.55 +4.05” 511.103 £11.02%  19.17 £1.77"  20.05 +5.91"  25.05 £4.21>%  492.71 £16.61>> 24.60 = 2.00”

100 2.13+2.25 23.15+5.11%
200  23.05+6.01
NAC 100

22.00 +4.93%
22,05 +5.32  22.00 £4.00”

509.33 +19.93”  22.32+2.01" 30.05 +5.91'

509.16 +15.21  23.13 2. 11" 26.15 +6.53'

16.79 £5.00'*  315.33 £19.93'% 13,16+ 1.11'%

512.16 £17.00°  23.56 +1.56" 27.05 £5.91"*  21.31 £5.91>* 447.16 +17.00*¥ 18.33 =+ 1.56'%

17.00 £6. 02 358.02 £16.93"%  13.76 +15.71'¥

H S EHA R P<0.05,2P<0.01; SEMANL P <0.05,YP<0.01(K2~4[F).
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3.2 EGCG %f DCM /) B0 L4 41 41 %+ SOD,
MDA ,ROS /K ¥ 152 5 1E & 41 b &, A A 4
SOD JEPEH] B L (P <0.01) , MDA, ROS % & B
I m (P <0.01); 5 & 8 4 L&, EGCC

(100 mg-kg ') 4H K NAC 21 % SOD % M W & 7 &
(P<0.01),MDA,ROS & WML (P <0.01),
EGCG fEHS 3 DCM /I B0 L2 840 4 Ak N 3 e
J1o W2,

# 2 EGCG X #ERE ALK /MR OAMEALR 5 SOD,MDA,ROS K FHFM(x +s5,n=8)
Table 2 Effect of EGCG on SOD,MDA and ROS in cardiac muscle tissue in diabetic cardiomyopathy mice(x +s,n =8)

415 H &/ mg-kg ! SOD /U-mL ™! MDA/mol-L " ROS/g-L~!
EH - 139.80 +13. 13 3.70 0. 11 131.05 +29. 11
FEAR - 61.80 £13.10% 7.60 +0.09" 671.12 +22.15%
EGCG 50 50. 11 £10.39% 9.21 0. 10> 509. 07 +35. 8223

100 191.76 = 10. 08"+ 3.60 0. 114 281.16 +31.59"%
200 122.80 +12. 124 5.35+0.07"% 435. 44 £28.73%%
NAC 100 95.10 £13. 45" 3.90 £0. 11% 319.75 +21. 16%%

3.3 EGCG XA /N B0 IUH A S  1L-6, T1-
18, TNF-o (5200 5 1E 20 LA, BB 4 i TL-6,
IL-13, TNF-a 7KV & Fh 5 (P <0.01) s SR ZH [

% ,EGCG (100 mg-kg™ ') 20, NAC 4 (¥ 1L-6,1L-13,
TNF-a 7K F- B W B (P <0.01), EGCG RE Y 5
DCM /NERO WL St R M 1. W3 3,

%3 EGCG XW#ER®B/NROMNAL S IL-6,IL-18, TNF- /K F BRI (x +5,n=8)

Table 3 Influence of EGCG on IL-6,IL-18,TNF-« in cardiac muscle tissue in diabetic cardiomyopathy mice(x +s,n =8) ptg-g"
20 51 F 4 /mg kg ™! 1L-6 IL-18 TNF-a
EH - 21.80 £13.13 13.70 2. 11 131.05 +29. 05
FEA - 81.80 +13.10% 67.60 £2.09% 671. 11 +22.13%
EGCG 50 60. 11 £10.39*% 59.21 £2.10% 509. 09 +35.31%%
100 31.76 +10.08"% 24.60 +2.11"% 215.07 +£31. 12"
200 49.80 £12.12"% 45.35 +2.07%% 471.13 +28.11%%
NAC 100 29.05 £11.00% 30.01 2. 56> 228.36 +22.01'%

3.4 EGCG % DCM /N LA Ma g 2 m 1E % 4]
/N B LA R 285 TE 5, 40 Bl 1] 5 FR % M . DCM 5%
RUZH /N B LA A L A 2 i DA B BRI, 0
JULZH B 1) 5 BRAS 3 HE 9 O SN AL, BA 40 i A% P
ARAS TR o fH 51 40 8250 2%, 240 L 43 A AN 45T
W 50k B MR BT B R 40 iR 1H . EGCG
(100 mg-kg ") ZH L % NAC 241 /5By UL 40 A2 2 fig
DL B 5 O TR G e 4 R 21 35 A O TR RE B A A3 AR
FAB 58T EGCG(50,200 mg-kg™') 4., EGCG fig
A RO ILAE A5 VR ] S T Ak ) NAC 4
Y. WL T,

3.5 EGCG Xt DCM /NG WLE BB s m IE# 4
/N R WL 2 Te 3R, HE S 8% 5%, JC B Sk 1 it 2 4 370
R, DCM BB 20 /) B0 JILTE] 5T 9 A B R i 2 16 A 1Y
JE I AF AEDTRR, O WLEF 40 K, HEB 25 L, EGCG 4%
20 WUZH 2T 4 b B2 B A ) #2 B2 IR, b EGCG

(100 mg-kg ") £H 0> WL 2H ST 4 Ak 5 i o 1, 15 Y
$OHEL 9 8 JiE 2T 4 W 06k /b, EGCG (50 mg-kg™') &
EGCG(200 mg-kg ') A K EGCG (100 mg-kg ')
YERIWI & . NAC 41(100 mg-kg™") 0y (ILLH 21 £F 4 4k
R B S BRI, 0 T KL ) 2 I 2T A B I 0 2
EGCG BeA7 &R 40 L 1B) 5T 27 4 4k 5 25, 1 F 5 5
PLAALF NAC ZHAHY . WK 2,

3.6 EGCG Xf DCM /)G ILEH 2 Nef2 Hi2 S Ak i
B IE AN RGO L 2 Nef2 19 K38 55,
B2 5 1F H 40H] L 32 BE 3 (P < 0.05) ; EGCG
(100 mg-kg™") 4/ LA ST Nef2 % 88 1R 8
K5 IEH AR EC B B I (P <0.01) 5 54 R 21 4
BRI (P <0.01) , Ayt A L& 1 HO-1 5 NQOI
(2235 0 3 1, 15 1F 3 41450 R 4 4 L 22 5 0 i
(P<0.01), SCEZ5REH, A S DCM /N E
L LA 473 BB A% 45 B 06 O LA 8L rp Nef2 1) 2 3R
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ALIEF 4B, BB ;C. EGCG(50 mg-kg™') 4l ; D. EGCG(100 mg-
kg ') 41;E. EGCG (200 mg-kg ™' ) #H;F. NAC(100 mg-kg™") 20 (/&

2,3[)
E 1 EGCG ¥ DCM /R0 AILZA B i 80 (HE, x 200)
Fig.1 Effect of EGCG on pathology of myocardial cell( HE, x 200 )

iK1 EGCG (100 mg-kg ™) &b ¥ fiE 5 5 2 305 O
WLZE 2 Nef2 7B (14635 & R 11 HO-1 5 NQOI
({235, /A T EGCG (50,200 mg- kg ™) 2H M ot
LA NAC 41 (P <0.05) , 38 3.0 WL 4T S AL fig
1. EGCG HAT BT AL AE I, fE ML T NAC, WL
K 3,% 4,
4 itig

I 25t R P N R R I 5 R R At

2 EGCG %t DCM /s & o0 AL 18] JR B9 82 1 ( Masson, x 200)
Fig. 2 Effect of EGCG on myocardial fibrosis in DCM mice
(Masson, x200)

Nef2 ————— e kDa
HO-T e o S S S S | 33 kDa
NQOL s S s—— — w30 kDa
a0t —— 1 kD2

A B C D E F

B3 EGCG iiENEA N2 RILAHKEAR HO-1 5 NQO1 #Ei
B4 B 4% 7R 3= 3% B 5 T
Fig.3 Effect of EGCG on expression of Nrf2, HO-1 and NQOL1 in

myocardial nuclear

#£4 EGCG 3 DCM /NR O ALA LR & Nrf2 ,HO-1 5 NQO1 W REM &M (x 5,0 =8)
Table 4 Effect of EGCG on expression of Nrf2 ,HO-1 and NQO1 in myocardial nuclear(x +s,n =8)

24 5 F 4t/ mg-kg ™! Nif2/B-actin HO-1/B-actin NQO1/B-actin
F% - 0.28 £0. 02 0.11 £0.03 0.50 0. 10
(ki - 0.59 +0.08" 0.30 0. 85" 0.71 £0. 07
EGCG 50 0.84 +0.05"% 0.45 0. 05" 0.88 +0.08"

100 1.30 £0.08*% 1.10 £0. 11*% 1.58 £0.07>%
200 0.86 +0. 04" 0.75 £0. 05> 1.03 £0.05"%
NAC 100 1.01 0. 06>% 0.88 +0.08%% 0.91 +0.07"

O DR B S 2 R 1) T 95 94 7 L R WF T
PO BRI A i K 4 o R T B IR
375 LG £ 00 LA 0 v e AR

W PR 53 0 WSS /0N B O UL 40 i 2 400 e R i
i ROS,ROS B 4% 45 1 T 40 ML 4 19 DNA, & A AR 1]
P SR B L S B0 UL R B A i B T R R 4 i )
JB A1, AR R 4 g 2H e T MDA R A H
b 35 68 A I 07 R 51 % 1) I 5 ok 4R 1y 28
Yy, H B i S R AT R WAL N R BT it A R B T ]
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Fe SRS L Hy ) A0 i 45 0 B B AR, SOD 2
TP A BT A ARG, B W IR B S A T
PRI R K Ay F A Sh g L AR S
SRR, BE R O U /S B WLZH 2L SOD 1 1
A, MDA & & FF 5 , ROS B i, i EGCG Beig
RGO WLZE 2 MDA 5 & R0 6] ROS Y B il , 184
B SOD ¥ 4 , 31X 5 SCHR 4 IE 45 5% — 2, Kb EGCG
(100 mg-kg™") 41 by f HE 7 B 41, ORI T EGCG
(50 mg-kg ") 40 Fl EGCG (200 mg-kg ') 4.,
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BRI O JULRG /0 L L2 280 0 484 17 K S T 5
i EGCG B i [ A% 1 B o 0 LI /I Bl 9 0 JUL 2L 4 )
FALRLOK S . BRI TR 4 Ak 7 NAC,

Nrf2 33 45 4% P9 AR ¢ & 1A AR R T B R
T3 A 2, AL 48 11 ol 5 A8 g 6 75 ) 5 B0
K A T A T HE B DA T 2 5 HLAK Ak 18
S PRI, Nef2 0 48 f B 38 I 38 B R R e
T AR S A 0 U8 A 6 AR B T AR A AR
YLK b T A B B4 1E R, K i ROS Bl B i,
ROS BESCIE Nef2 B2 fL , 4K 11 3 21 HO-1,NQO1 %
DRI F) B 3% I v 38 3k, AR PP WL 4 32 51405 0 N2 L
T2 SRR T A 458 A T S, Nif2 05 5 g
%I TNF-a,IL-18,1L-6 %5 % 1k, 1% S 5040
M5 L UR G , 0 JDLAE JEE |0 JUE 200 B W AT L 0 JUL T 4
b O U U B e E R 25,

TEAR S B vh 253 % B DCM A 70 41 /N B LZL
girp Nif2 2354 FR 84 0, F 3 7 HO-1,NQO1
Fik W SN, X 5 CHIRE — . ST
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