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Effects of methyl oxofulnonone A ameliorates hyperglucose — induced H9c2

FEE:BHE B ERZ A HGEE A (META) X = b% (HG) ¥53 H9c2 4 M 45
PIVER R WLl 3% B HOG2 4 Jf 7 o X MR 4L (1E % 85 %) B 4
(55 mmol « L™ #4580 FIAK AP 5 70 B S50 41 (55 mmol - L™ A 45 H% + 12,5,
25.0.50.0 pmol - L™" META) . FIZ0 Mt %k &9k - 8 364 00 40 Ma 3% 11, H
DCFH - DAA%#’%#(A YA N IS A (ROS) A, I 2 A T 4 At 1
T =BERR (ATP) i, FEE (BTN vk R B W AH G 2R I R R K. SR
XTHEH AR A e B SRS Y 72 h 406 EE 4 3 0.91 £0. 03,
0.61 +0.01.0.69 +0.02 F10.72 +0.03, ROS 7K 435K (40.75 £ 1.53)% .
(43.73 £ 1.30)% . (30.87 + 1.27)% F1(28.28 = 1.43)% , ATP & & 4% %I K
(8.16 £0.71) (4.03 £0.29) .(5.29 =0.31) F1(5. 83 £0.31 ) nmol - mg ™", [ WA 3 5L
5 EEAATEIKESD K 1.05 £0.06,1.46 = 0.09.0.98 +0. 11 FI
0.89+0.09,7z 455 M 1 P62 I 1 AHXF F K K F 40l o 1.05 = 0.10,
0.55+0.13.0.89 +0.04 F10.98 £0. 04, /S X EM | B30/ 1 B L
A1 1.09 £0.09.1.82 £0.05 1. 67 £0.29 F11.09 +0. 15, o EHlELHA
AR LR SRR, ARIT¥ L 2R ERITFEEX
(P<0.05,P<0.01), &t META B & SGEE RSB HOC2 O LAn i,
U AR UIRAS , CRAP LRI NI Ty | 0 151 4t e 2
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Abstract; Objective
methyl oxofulnonone A ( META) on high glucose (HG) — induced H9¢2
cell injury. Methods

To investigate the effect and mechanism of

H9¢2 cells were divided into control group

(normal culture ), model group (55 mmol - L' glucose ) and
group g

experimental — L, — M, — H groups (55 mmol - L™" glucose + 12.5,
25.0,50.0 wmol - L™" META).

counting kit — 8 ; intracellular reactive oxygen species (ROS) level was

Cell viability was detected by cell

detected by DCFH - DA fluorescent probe; intracellular adenosine
triphosphate ( ATP) content was detected by luciferase ;and autophagy —
related protein expression was detected by Western blotting. Results

The optical density values of 72 — hour cells in the control group, model
group and experimental — M, — H groups were 0.91 +0.03,0.61 +0.01,
0.69 +0.02 and 0. 72 £0. 03; the ROS levels were (40.75 +1.53)% ,
(43.73 £+1.30)% , (30.87 +1.27)% and (28.28 +1.43)% ; the
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ATP contents were (8.16 +0.71),(4.03 £0.29),(5.29 +0.31) and (5.83 +0.31) nmol + mg™'

; the relative

expression levels of autophagy — related gene 5 protein were 1. 05 £0. 06,1. 46 £0.09,0.98 0. 11 and 0. 89 +0.09;

the relative expression levels of ubiquitin — binding protein were 1.05 £0.10,0.55 + 0.13,0.89 = 0.04 and

0.98 +0.04; the ratios of microtubule — associated protein 1 light chain 3 [/ 1 protein were 1.09 + 0.09,

1.82 £0.05,1.67 0. 29 and 1. 09 £0. 15 ,respectively. Among the above indicators , there were statistically significant

differences between the model group and the control and experimental — M, — H groups (P <0.05,P <0.01).

Conclusion META significantly ameliorates H9¢2 cardiomyocyte damage caused by high glucose ,ameliorates oxidative

stress , protects mitochondrial respiration and inhibits autophagy.

Key words : methyl oxofulnonone A; high glucose; H9¢2 cardiomyocyte; autophagy; myocardial injury

UEAER , B PRI (diabetes, DM) £ 28 i 42 Bk 14
VAT , X A Bk 3L T RGE MR T IR Pk
HEFRIR O LR ( diabetic cardiomyopathy , DCM ) J& HE B
SEEAR SRR v I R JFE R R 175 400 A A= W
PRI I o LS 0  THI I U 22 VAT 245 90 )R FR
PEEFIRREE, 22 2402 1 A BH Y 5 A ) 22 4 Ophio-
pogon japonicas (L. f) Ker — Gawl. 18 TR, B/
FEBH A RO AR . AT A T
HOC2 21 Ji A5 B4, BIF 5 HY ik 22 & BU B I A (methyl
oxofulnonone A, META ) XJ mHRtR ST O LA M 454 £ 1)
S KA HIRLA

5 FE
1 ##
AR H9c2 K FLOLANAE, W B H E Rk B g
JHLE

Hm 5 F  META, A% B 10 mg, 407
98% 4t : PSO1164, Wy 1 AR5 B A WA R .
314087 & — 8 (cell counting kit —8,CCK -8) ,
g EH HZ<E]{"/ %) ; DCFH — DA 1% 4 %8, ( reactive oxy-
gen species, ROS) 22 G 41, JIf 7 = #5112 ( adenosine
triphosphate , ATP) iz &, 408 A E¥#3E = KA
WSS H 1 %24% 3 (microtubule — associated pro-
tein 1 light chain 3,LC3) | HKiAHFRE R 5 (autophagy -
related gene 5,ATG5) .17 & 454 & H P62 (ubiquitin —
binding protein,P62) B - sl I (B — actin) Hi ik,
By B B 2 v A PR BR A 7 5 B 57 1)
& VRGN &, B 8 I8 MR R S BRI A
FRAF]

{% 88 Infinite M200 PRO 4 K fifi A%, i 1
Tecan /3] 72 0 5 LightCycler480 S 3¢ G & 1 R A
£% 2 W ( polymerase chain reaction, PCR) {¥, Fi 1
Roche 47 FRZ% 77 fifs ; ChemiDoc MP 4xRERY LR £ 4t

5[5 Bio — Rad 2% ]/ fi ; Oxygraph — 2K & 73 #F R 4
T I 724X, 52 ] Beckman Coulter 23] i .

2 KWAHE

2.1 iR 5EAME

HOC2 41 Jifl % 10% Jifi 2F 1 3 A1 1% SUHL Y
DMEM ¥, B F 5% CO, 19 37 °C 41 b5 5744 h o%
FRo MAhA AT 80% i, EA AN A AR s A A .
0. 25% FREGHAL , 250 J5 T8, 4% 1: 3 [t Bk 17 4%
o THEEMMIZEE N 3 x 107 cell - mL™" 471 596 L
FRek 6 FLAR A, LA 55 mmol - L~ 824515 S 40 fa ik 17
REAUAL i, AR S 2% Sk (3 -4 1 /i, IF
CCK -8 #fift s 4ok o
2.2 HSASRERIE

RN RE R o HOC2 I 4Y A Ko HRZH A 7R 44
FE P R S A] . F BR L R T B SR 40 i
FERIZH FH 55 mmol - L™ A5 APFHAL PR A, K . L5 771
LI 4y B 12.5.25.0.50.0 wmol - L™' META
155 mmol + L~ 2 Wi [a] &b 39 4 ity 24 h 17
1 YR A5, S50 RT3 R 72 b,

2.3 CCK -8 s#ilZepaiE At

W HOC2 ZiififiFi 3 x 10* cell - mL ™" (25 EFh & 96
bR, R E 6 MR AL, ¥EFE 24 h J5,#%2.27 1)
Ty AP L A0, B 24 h AT 1 IRA R, 15
72 h J5 , A CCK -8 5145 fL 10 wL,37 CHEEFE
40 min, B FRILFE 450 nm | 32 BE % (optical
density, OD) {E , Ff- 3155 40 L 77
2.4 DCFH - DA &% &% IR $HH N 4 B 7 iE
gkE!

KA A ML FRER SR 72 h J5 , LA S 3R 3 DMEM
¥ DCFH - DA 3G P4 56 HRER LA 121 000 H B E 1T
Pkt , LI A DCFH - DA 0. 05 L 1) JC Il 37 15 7%
SRR AL A, A 37 C MR SR A TR
20 min, Ji5 TG0 55 5 306 2R 0E A0 I P PSS
FHEGFRM (WK 1 488 nm, & 4 525 nm) il
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HALIOEREE
2.5 WEHREEERVEMA ATP kT

4 H92 iiffid% 3 x 10* cell - mL ™' {23 B IR0 2
6 LA, #5“2. 27 AR TIE A SR 25 25 Ab B 72 h
FLIMAZf# R 200 pL, oK - 24# 15 min, IEE4HAE, 75
4 CTF,LL1.17 x10* r + min " B0 5 min, B 15 W 1
o FH ATP FRUEF R ECHIARMERT 2R, 42 B8 10 4 1 LA
JH ATP £ U FRRBEA BE ATP A6 DU G0 il BE ATP T AF
W BALINA ATP TAEWK 100 pL {HFEASIEHY ATP 2
Jei  IAKE S EARAE it 20 WL, A2 4 G ASCI 7 AH X
FEEAT (relative light unit, RLU)

2.6 Oxygraph —2K %l ZHf0 S FERER"

THALTF B2 2, F i BTtk 2, d
gk 1. 25 x 10°4~ 41 g, it A DMEM 20 L 52 41 g
Ji 230 BRI I A A S S 200 1) B itk PP R A
THAE, PG IA 4 mg - mL™ YSEH R 1 wl, Fr4ii
PEA leak ARSI AT )G, FEAIA 0.204 mg - mL™" [
FALBEIR AL B IR R U RS 1 L, P4 f5 4k 22
NS R A A (R R e TS8R I Y8 A4 L P i ik
P KME, G M 0.5 mg - mL ™" EERR 1 WL, ffi H
AR BRI IR (1 AU AE RS i SR I R 2 IR
THEIRAER
2.7 LHPEHEEE PCR AR MMM B EHEXER
Hy R E sk

4 H9c2 iiffid% 3 x 10* cell - mL ™' {25 B Fh 2
6 FLAR , ALF 53 A 2. 27, AT IR 3 2 s VR i Y5k 44
L3 Wk, BEALAM BRI A Trizol 1 mL, - F &5 5 N Bk
FEPCE RNA . $ novoprotein [z 3% 550771 65 156 B 45 19
HBRF mRNA F5% 5 i cDNA, 52 2 8 &7 PCR
IGHAT HI SRR R By 3. DL B - actin H NS, H
2 AR A T AR R AT o
2.8 EAREINBERNMAMEEHEXELSNRIE
7qu[11]

H AN IR 2R PR 72 h 5, F RIPA 246
A 4R HOc2 Al SR 5, F BCA 30 e 2 ik
F£,100 C 4@ 5 min {84 128 PE, 25 4 BUE A
8 weEAT 10% ot FEAm R 5 3R D s T i o5 J P UK
R 5% R A W] — Pt —PUiEE | WA SR
LC3 11/ 1 P62 Fil ATG5, LA B - actin SN2, i Tmage J
A3 Ar H R R R EE AL
3 FitEaE

FH SPSS 27. 0 B A A7 S 3t 40 Mo TR BEOR A
x xRN, ZH A B B R T 2200 0, 2407 2655
B, LSD 4555 7 ¥, 24 )5 22551, W% Dunnett” s

T3 K967k
25 R

1 META 3555 £/ HIc2 28 iE B2

i A S LA 45T 55 mmol - LA
A +12.5.25.0.50. 0 wmol - L~" META ; #7821 44
T 55 mmol - L™ HZ 0 ; X BEL145 T 15 W 85 5%

% A SR ER AAL B 72 h 5 IR OE
TR AN BETE A RS2 22 R RS T E X
(¥ P>0.05) , A% =0 LR 4] SRR AH L,
YNATE F1 34 8 LT FEGET 2 E 2R R A SRR
X(¥)P<0.01), ZRWEL,
2 META 35 #EAIER HIC2 H K ROS KEH
=AU

XF REZH RV MG b R R SE R 2 ROS /K
SE4R R h (40.75 £ 1.53)% . (43.73 + 1.30)% .
(36.11 +1.06) % (30.87 £ 1.27) % 1(28.28 +1.43) % ,
G R S A AN X B A A0 Y ROS K- 285
BRI B 5 BRAR, fE G2 E 2R A S P E X
(P<0.01,P<0.05),
3 META WS #EAER HIc2 iR ATP & 21
M

Xof REAH RERUZE AR L R e SE B 4 Y ATP 43
WA (8.16 £0.71) (4.03 £0.29) . (4.20 £0.14) |
(5.29 +0.31)F1(5.83 £0.31 ) nmol - mg™', H E7
TSI RRLH A L Py ATP 5 i A R B R 24 g 25 43
L Egei: 22 RI A GEE L(FP <0.01)
4 META 35 #E A 1E # HIC2 40 Al % Hf K FE IR B9
=21

BT 55 %) REZH AR LY , SR AR BE At T 12 42030 6
FHIEALATP 5 BLRe ) 00, B FIsiHFE R N
R (X P <0.01) 1%, ey ] it 52 50 20 5 155 700 40 AH

K1 AAAMMIA AT )AL (2 x5)

Table 1 Comparison of cell survival in each group(x +s)

Dose
Group n  Cytotoxicity Cell activity
(pmol - L™1)

Control - 9 0.53+0.01 0.91+0.03
Model - 9 - 0.61 £0. 01"
Experimental - L 12.5 9 0.52+0.01 0.67+0.03""
Experimental - M 25.0 9 0.52+0.01 0.69+0.02"*
Experimental — H 50.0 9 0.53+£0.01 0.72+0.03""

Cytotoxicity ; Effects on mnormal cells; Compared with control group,

#p <0.01 ;Compared with model group, * * P <0. 01.
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Eb , 2R SE Atk T 10 42071 #E L ATP & BUFN 5T U 14 #E
AEJI W] R (35 P <0.01) o Z5RWFEK 2,
5 META X S#EAER HO2 A E M EEEY
=AU

RETRI L 555 BRZELAH L, LC3 1T FiT ATGS mRNA FH%
FERKF-2 R i, P62 mRNA A X &35 7K - 8. 3%
FEAIK(P <0.01,P <0.05) 5 /5 7] i 52 9 20 55 AU 20 A
b, LC3 T mRNA AX} 21k K 2 & %1%, P62 mRNA
AHXT e IE K- B3 T (4 P <0.05) , v 77 6 5
WA AT LA EE , ATGS mRNA A% 26 ik 7K 2
ERER(HP <0.05) , 4R IFR 3,

R3 KL HOC2 AN A GAR I PRI K- EEAR (3 £ 5)

T2 AU HOC2 2 A LR AR I IR R AR Y L (e £ s,
-mL™")

Table 2  Comparison of mitochondrial respiration oxygen consump-

pmol + s~

tion rate in H9¢2 cells in each group(x +s,pmol +s™' - mL™")

Group Routine ATP synthesis Proton drain
Control 24.00 +1. 36 3.72 +0.23 12.90 +0. 20
Model 16. 87 £1.22% 1.61 0. 06" 3.95 £0. 24"
Experimental —L 24.74 +1.27** 4.69+0.13"* 5.87+0.36""
Experimental - M 24.26 +0.87** 5.76+0.23** 7.59 +0.11*"*
Experimental —H 26.19 £0.74** 5.38+0.21** 8.54+0.60""

Dose and n refer to table 1; ATP: Adenosine triphosphate ; Compared with

control group, ™ P <0. 01 ; Compared with model group, * * P <0. 01.

Table 3 Comparison of the levels of autophagy — related genes and protein in H9¢2 cells in each group(x +s)

mRNA Protein

Group

LC3 11 /B - actin P62/B — actin ATG5/B - actin LC3N/ 1 P62/ — actin ATG5/B - actin
Control 1.00 £0 1.00 £0 1.00 0 1.09 £0. 09 1.05 £0. 10 1.05 £0. 06
Model 1.81 £0. 06" 0.65 £0. 18* 1.83 £0. 33" 1.82 £0. 05 0.55 0. 13* 1.46 £0. 09*
Experimental — L 1.66 £0. 34 0.72 £0. 17 1.26 +0.24 1.50 £0. 60 0.93 £0.04 " 1.42 £0.29
Experimental - M 1.58 £0. 30 0.87 £0. 06 0.88 £0.12* 1.67 £0.29 0.89 +£0.04** 0.98 £0. 11
Experimental - H 1.07 £0. 14~ 1.46 £0.38 * 0.82+0.11" 1.09£0.15* 0.98 +0.04 * * 0.89+£0.09**

Dose and n refer to table 1; LC3 II : Microtubule — associated protein 1 light chain 3 Il ; ATGS ; Autophagy — related gene 5 ;P62 ; Ubiquitin — binding protein;

Compared with control group,*P <0.05,*P <0. 01 ; Compared with model group, * P <0.05, * * P <0. 0l.

6 META S SHEAER HIQ AMEEEXEEN
A1)

W 3 FE 1 iR AR5 060 B A B, ATGS
FEEAX B LC3 0/ 1 & A Wiy B35
i, P62 FE I ARXS FRIE KT B T (3 P <0.01);
I R A SIS 4 S R R 2 A L, P62 B [ A X
RKF-2 8 2 T (P <0.01, P <0.05) , 5 i 55 5

e
16 kDa
LC3 1
14 kDa
LC31I

B 1 SN A A H AR IR
Figure 1

Expression levels of autophagy — related proteins in
each group
A Control group; B: Model group; C,D,E: Experimental - L, - M, - H

groups , respectively.

ZHAY ATGS TR AT R IRKSEM LC3 N/ 1 FEH L E
P2 AL (P <0.01,P <0.05)

DCM M bR 5™ B Y I R IEZ — o HRgeit s
ik 80% 4 R E 3 58 T W IR O I O
WFIE A B, WAt 245400 2 K BB 8% A 042 AR B s S8 2 1T
WK B ARMERRAR DCM Y % AR 58, BV 20 i 2
[0 KA 245 ) 4 — 0 2 W D3 7] % 52 25 11 2 (sodium —
dependent glucose transporters 2, SGLT —2) il 25284,
AR IR FB 3 WE BRI O L A7 A, BATY 5 E 2R
I AR S5

DCM [ kA Jie 5 R e 4 R 5 FlE Sl g% A
K AFEIR S R ARHT SR S | A I 8 2ok A T
BEREATAE S D MR AR RE AR, SR A R
A BEAE T, G A A7 S I O 0 I A A 4 R
ATP, PR, ZORE AR B o0 JULAH M7 BB )7
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f# B2 ( nicotinamide adenine dinucleotide phosphate,

NADPH ) & { B 1 1 58 S50 2 S B NLER R T g
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LC3 BRI A W R bR 59, 75 /N ATGS LR e 2k
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