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Myeloid-derived growth factor improves pyroptosis in H9¢c2 cells induced by high glucose
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[ Abstract | Objective To investigate whether myeloid-derived growth factor ( Mydgf) can improve

cardiomyocyte pyroptosis induced by hyperglycemia by regulating nucleotide-binding domain-like receptor

protein 3 ( NLRP3). Methods Cultured rat cardiomyocyte H9c2 cells were divided into 4 groups: normal
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group (Nor) , high glucose group (HG, 50 mmol/L glucose for 24 h) , Mydef group (25 ng/mL recombinant
Mydgf protein for 12 h, followed by 50 mmol/L glucose for 24 h),
32 pmol/L necrosulfonamide for 0.5 h, followed by 50 mmol/L glucose for 24 h). Western blotting was used
to detect the protein levels of cleaved Caspase-1, NLRP3, apoptosis-related speckle-like proteins ( ACS) and
gasdermin D (GSDMD). The secretions of IL-1f and IL-18 in cell culture medium were detected by ELISA.
CCK-8 assay was used to detect the effect of Mydgf or NLRP3 on the viability of H9¢2 cells. Lentiviral vector
carrying NLRP3 and enhanced green fluorescent protein ( EGFP) ( NLRP3-EGFP) and empty viral vector

and necrosulfonamide group ( NSA,

(EGFP) were transfected into H9¢2 cells respectively, and the changes of pyroptosis related indexes were
Results
pyroptosis related proteins, cleaved Caspase 1, ACS, NLRP3 and GSDMD were significantly higher in the HG

detected by recovery experiments. Western blot results showed that the expression levels of
group than the Nor group (P<0.05). Mydgf treatment effectively inhibited the expression of above proteins
(P<0.05), ELISA
demonstrated that the secretions of IL-13 and IL-18 were increased in the HG group (P <0. 05), but
decreased in the Mydgf group (P<0.05), and more significantly reduced in the NSA group (P<0. 05).
CCK-8 assay indicated that Mydgf at a concentration of below 25 ng/ml had no significant effect on the

but the inhibitory efficiencies were lower than that in the NSA group (P <0.05).

viability of H9¢2 cells, while when the concentration above 25 ng/mL, the treatment significantly decreased
the cell viability (P <0.05). Compared with the control group, overexpression of NLRP3 significantly
decreased H9¢2 cells viability under the condition of HG. Transfection of lentiviral vector NLRP3-EGFP
resulted in obvious increases in the mRNA and protein expression of NLRP3 (P<0.05), but that of empty
vector had no such effects (P>0.05). In the recovery experiment,
high-glucose environment, the expression level of NLRP3, ASC,
increased (P<0.05), and the secretions of IL-1B and IL-18 were also significantly enhanced in the Mydgf +
NLRP3-EGFP group compared with the Mydgf group (P <0. 05). Conclusion
cardiomyocyte pyroptosis induced by hyperglycemia by inhibiting NLRP3.

H9¢2 cells;

Western blot results showed that in the

and cleaved Caspase-1 were significantly

Mydgf may ameliorate
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receptor protein 3, NLRP3) % i /INA (1) 380 3E 5% | 2 i
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WIS NLRP3 9 22 40 Mo #5 7 & Je ik e vt
I AR 05 1 WS Mydef 77 WA T HOc2 4 it Ak
TR, 3T B IR 75 1 1 A & NLRP3 3k, M
T E HOe2 4H i ET =,
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1.1 2%

A . i DMEM 5 55 5 A B 28 11 i 0 13 56 [
Gibco AN H] o BG4 I35 (fetal bovine serum, FBS) I H 35
BI AW, %9 Bk W) B 22 [ Simga 24 w], NLRP3
mRNA 5P cDNA S sl & B T M B A= 9
FHA RS Al RT-qPCR 3557 & F1 1L-18 ( TL-18 1Y
ELISA il i 0) & 0 B A& TAY T8 ( L) e A
it 7 7], cleaved Caspase-1, NLRP3, ACS, GSDMD
B-actin BHL K Bl —Hi W B RO LAY TRA R
NE) . ECL AL & GIRF &0 B 3% [E Thermo Scientif-
ic ), £IF3E NLRP3 JE R fil2s 2 ik #5 47 EGFP 11y
TE 7 AR H R LA A
1.2 H9c2 fmfie & A% R3E IR BARI DCM AL A % 5

H9c2 41 g & (K EURIG O LA bk ) W B b =R
2 FWEANME  7E & 10%FBS B4 DMEM 1 37 5t
T E T 37 C 5%C0, BB FRAE PR IR . IBCE
S~8 MAEKRFAMEME TIEEIER, R
50 mmol/L ] %5 ¥¥ Y = ¥ DMEM 3% 33 Jt 4b B 240 Jifg
24 h, 77 RS DCM RS
1.3 ZRpER Ik

T WMEE I F ik Mydgf X = 85 i 00 H9e2 41 i
BT MG R B I m, B FR NS 5 ~8 4
HOc2 LA A 53 4 2H . 1E % 2H (Nor) : H9¢2 il Hy
B DMEM 15535, Jo T Hil., b4 (HG) : H9c2 4l fifd
R DMEM 555 [ Hi,24 h 5 i A 50 mmol/L = b
DMEM 557, Mydgf 21 . >R JH 84 Mydgf (25 ng/mL) 4b
PRARAE 12 b BfJ5 LA 50 mmol/ L @i DMEM -5 H9c2
A 24 h, Necrosulfonamide 41 (NSA): T 32 pmol/L
NSA Kb FEZH I 30 min'™ )5 50 mmol/L 32545 T i
H9¢2 4iifify 24 h,

Syt — 25 B E Mydgf 3 4% NLRP3 & #9515
WS R0 AE T VE T, LA AL 635 NLRP3 4l (8] 52

S KAy 3 4. L (HG 2H) :50 mmol/L 15
B DMEM -5 H9c2 4fijitd 24 h, Mydef 2H : H9¢2 4AfitF
PINEE 2 Mydgf & AR 12 h J5, #5724 50 mmol/L
AL FE 24 h, Mydgf+447 NLRP3 K&K i 4 5,550
HENEHFEL (Mydgf + NLRP3-EGFP 41) : >R i #ir
T o R 4 (O 1Y 185 7 4% Y4 NLRP3 2 HOc2
YL 48 h, BT AT 4] Mydgf 8 400 12 h, 28
J5 ¥ LA 50 mmol/L AL 24 b,

1.4 %8 % k%% PCR(RT-qPCR) # ) 29 jo

NLRP3 mRNA 4 ik K -F

Fie RNA Fl 200 & Ui 152017, $R BUE RNA 4%
mRNA [ AR G AT 454, LA B-actin S N2, Bl
JE RO E 5 PCR L & #E1T cDNA §73 . % id
it Ct P AT 0 B (27 . st s A
3.

1.5 Western blot #& ]

P I TR R 1, >R BCA BRI € &
WRE . B B E S SxEEE AR w4011
Bz iR A )G , B E AP (99 °CL, 10 min) , SF&E BFE
2 b e SR R B - SR N M I e B Mk FRLTK ( SDS-PAGE)
EEME,55 V FIRUZIE 55 min, 100 V #I 2 JIEHER , SR %
JEEZ% PVDF 5, 3 P i & 3 T 1 b, im A NLRP3
ACS cleaved Caspase-1 I GSDMD [j—$1, 4 CiFH
R TBST 2ol vk 3 W, AL SE Pt e —hi % iR
FERIE 1 h, faot i 753, LA B-actin A4
ZM, SN B 3 IR,

1.6 ELISA jk# il 2a J 3% i F IL-1B A= IL-18 44
ok

F o3 24153 5 T T4 RS WA A M5 R, B IS 4%
R S UL R
1.7 CCK-8 skl % 2m ji 15 7% %

96 fLAR H 5% H9c2 4 ML, 7 4Bl A AR I, %
Mydgf ¥ BEAS FE AL BRAA ML 12 h J5 8% 53 20 25 A P4
Jfl 24 h J5,PBS W 850k, LA DMEM #i 11 CCK-8
%R 100 pL.( DMEM Fi1 CCK-8 JERAKFILL R 9:1),
37 CHEFERNIET 2 b, BRI & AR 450 nm
AR FEEL L D(450) ], e 6 L.

1.8 it oM

K HI SPSS19. 0 et 4k A i 47 70 o IR0 A 1Y
TR PORA x2s Fe7N , P4 R BL B0 F b S7 FEAS ¢ F
5, ZH AR R FTFR R 2R 5 2508 LA P<0. 05
hZERAGIE L



926 = F PR AR, 2021,43(10)

http : //aammt. tmmu. edu. cn

2 #R

2.1 Mydgf 5t 34555 H9e2 tmfie B =09 %

HOc2 41 fifd 2 22 AL Jo AL AU 37, I S ~ 8 A4 i
Fe S AL FRAM I, 42 Western blot #6145 & 31
(E 1) ,5 Nor 4AH L, HG 41+ ASC cleaved Caspase-1.
NLRP3 .GSDMD A 14755 (P<0. 05) , 1 Mydef 24
HhRs W NRE(P<0.05) (H R R EEAR T NSA 4,
ELISA #4552 B (& 2) , 5 Nor 4{AH L, IL-18 Fil
IL-18 [ RIAFTE HG ] B4 i , M7E Mydgf 20 b i
ZTFE(P<0.05) ,{H NSA 4 FREFEFEFH K, $#/RE
] Mydgf & H B A YIRS H9e2 AUMART-HIFE,
HHHTAE TN A NSA 55

Nor HG  Mydgf NSA

ASC(22x10°)— | wem— G T

cleaved Caspase-1—| = ammmy -
(12x10%) ]
NLRP3(42x107)— | w— -

GSDMD(53x10°)—| === S
B-actin(45x10°)— | D . a— R
2501 ASC ® cleaved Caspase-1 @ NLRP3 8 GSDMD
) 200
ﬁ
150
=
= 100
H
# 50
0
2151 B
A:Western blot #m| 25 R ;B ¥ T 5L R (n=3, x+s)

a; P<0.05,%5 Nor 2A1bL %

1 Western blot #|% 48 HIc2 b E T X FBANRIE

w187 . mIL-1p OIL-18
7 167 a

K o144

=124

=

2 107 aa

?_? 8- a a
= 6

oy

Q.

- 2

—

= 0

Nor HG  Mydgf  NSA
2151

a: P<0.05,5 Nor 2a}tb4
B2 JAMPEEFED IL-1870 IL-18 WEXN KIZE

(n=6, x+s)

2.2 CCK-8 3| 2 1 ) 3k 64 Mydgf *F H9¢2 %m i 7%
PR PR A
CCK-8 Z5 7R, <25 ng/mL ) Mydgf %t H9c2 4
JLE 1A WA S 52 e {H Mydef >25 ng/mlL J5 , 4 g
15 7 WA VA B 15 T 8z i T R i #5 (P<0. 05, 81 3)
PRI 5 229230 vh, SR 25 ng/mLL Mydgf 40 FRAAN

1.2 7
1.0 1 a
0.8 1
0.6 1

AN )

0.4 1
0.2 1

04
0 5 15 25 35 45
Mydgf/ng - mL™"

a: P<0.05,15 0 ng - mL™" Mydgf stk

B3 AERE Mydgf Xt H9¢2 40 iE 1R 5200

(n=6, x+s)

2.3 1BymAitgeit k ik HOc2 tmpt % P o NLRP3 A

T 18 0 B 45 i e (a UOL B 1 (EGFP) g A%
A H9e2 Y5 , R FHZEE AU B A6 & 2R, 41 g 4 €2
PENEL YRR 1T 95% , RT-qPCR K Western blot #6;
MR LK 4.5) . 5 Nor Z1AH LY ,EGFP 44+ NLRP3
£ mRNA FIE [ KF B2k K- o 548 1k 1
5 EGFP 414 I, NLRP3-EGFP 41 NLRP3 iy mRNA
SR K3 3G 5 (P<0.05) 3R it Rk T
H9¢2 4 fifd 2 H 11 NLRP3 JE[H

354
304
254
204
154
104

5

NLRP3 mRNA %2k 5

0-
Nor EGFP

215
a: P<0.05,%5 EGFP 4rt3kx

NLRP3-
EGFP

E 4 RT-qPCR #ill% 4 /5 NLRP3 mRNA HiExt &KLz 2

(n=3, x+s)

2.4 itk NLRP3 #f HOc2 2 JiiE /1 69 %
T B RS B e e X A0 B TS D R, R
CCK-8 yEKM #5241 i3 71, 7] WL EGFP NLRP3 %% ¢
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HI LA R I AL (] 6) Ui ZE IE W IE LT, HG o+ + +
1323k EGFP #1 NLRP3 % 40 A7 15 WA 0, e Mydgf - * ¥
FLLE B H S ( 6) , 5 Nor 414 L, HG 411 HG+ Ak - *
EGFP 4141477 % F Fe (P<0.05) ; 15 HG 414 I, ASC220) | G - -

HG+NLRP3-EGFP 43 Jyik— 4 F R (P<0.05) , 1A cleaved Caspase-1(12x10°) — | (IR N _—
= N A2 14 N H ;
ALFIE NLRP3 fi HG 25 T AR W2 T e NLRP3(42¢10°)— | MEG—-—_— —_—

Nor EGFP_NLRP3-EGFP Bractin(45x10")— | M - - A

NLRP3(42x10°)— | W s o——

2501

Bractin(45x107) > | EE—_-— — OASC  Ecleaved Caspase-1 ®NLRP3
-actn :

) 2001
1401 % b b
5@ 1204 - g 107
w H
g 100 gtn 1001
< 801 o
E :EH{ 50
T 601
8
| 0
o 40 M\duf Mydgf+NLRP3-EGFP
2 0
= 20 a: P<0.05,15 HG 414 ;b: P<0.05,5 HG 214
0-

Nor EGFP NLRP3-EGFP B
a: P<0.05,)%5 EGFP Z1rkbik

7 Western blot #ill%& 20 H9¢c2 4R &£ T-HHx
EAWFRIE (n=3, xxs)

5 Western blot # |4 ¢ H9¢c2 4fffirh NLRP3 E 1
FRIE(A)EXEESH(B) (n=3, xxs) 22 1ML O IL-18

TL-1B F1 TL-18 AN Z5A 5
N

10 1
= 8 ]
i 6
g )]
SN 2 4
04 |
HG Mydgf  Mydgf+NLRP3-
EGFP
251
. P3- > 3. N
Nor EGFP 1}\:1‘[(:][;{) HG HG+EGFE Eg;ll;lLRI3 a: P<0.05, %5 HG 41 pess
415 =
8 HAGMIESFRD IL-18 70 IL-18 WiEXI RiAE

a: P<0.05,5 Nor ZL3b45 ;b P<0.05,%5 HG 211k4k (n=6, xs)

Eo6 AELIEHHI2 HMAES (n=6, xxs)

3 ifig
2.5 Mydgf 4= NLRP3 *} & 4% 55 Wldm e £ =49

s AWTIE BRI Mydgt b @iz S 0.0 I 451 47 v
Western blOt éﬁ%%‘:{%( E] 7) , ]_:j HG ;FH tt, Mydgf Etﬁg{/ﬁﬁﬁ&/ﬁ\:j&bmﬁfﬁj ﬁfﬂ Mydgf TAE \% ﬁﬂ%—]ﬁ‘:

2H 1) ASC . cleaved Caspase-1 NLRP3 ik HH I T % NLRP3 J B 119 HO2 A R AR T
(P<0.05) , Mydgf+NLRP3-EGFP 41 132 1 U] 5 2 14 Iy $ DR 95 P 0> L ( diabetic cardiomyopathy , DCM )
(P<O. 05) . ELISA @{mu%%i{}%( l;iz] 8) , 5 HG éﬁ*ﬁ %ﬁ?ﬂjfﬁfﬁ‘ﬁ\%[ﬂlﬁﬁ;ﬁﬁb‘l& C‘HE%H;%%%E/J
o, IL-18 il IL-18 (i 32 15 B 7E Mydgf B R R, T RSO WL, 18 F R W9 BRI RNE
f Mydgf+NLRP3-EGFP QEEPE%}H%T ( P<O0. 05) % BZ%%%T DCM E"prﬁ@ifik%ﬂﬁ, E bCM /%%&
HOe2 QE]H@EE’T/EFH B PR Rl T~ ( tumor necrosis factor o, TNF-o) . NLRP3
RAE/IMASE Y IR o SRR SR S — LTI 81, 7
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SR R X v MW ) PR B b SO T S R AR e M R
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RS AT R RS L TR 5 SO A R e
FIEAAET:, 25 7 DCM (LR KR, Elis S
TEPES(ROS) AT fiih ) NLRP3 S5 /IMA A 3G |, (2 2F 2
fift () Caspase-1 [ 7= A=, AT I IL-18  IL-18 1) B¢
B R A o v RS S O UL B B T T RE R
DCM IR YT HE 5 o

REAEAFFE Fe ], Mydgf ] DL 3 4% PI3K/ Akt {5
3 I ) O W0 LB I 5 S 10 JUL A0 S 1) 9
T80 JRl s A R 45 MAPKL/3, Cyclin D1 F1 STAT3
FRAS S T A E 9 B 0 s 9 > o 7E 2 RO bR
/NEURE AL o Mydgf ] 42 1 g 38 JR a0 2R FE K-
(GLP-1) fy 7=, e 3 M/ IS G2 o o, Mydef i@
o ORI RS S B NI 2 L R A, T
Akt/BAD 3 B el B /NEE R 2 F R A T fig, e Bk
PR B0 00 R B vk e HE T EEAE AT, {H Mydgf
R REHGE HPHA SO UL A T, B Rl AT
o AW BRI S H9e2 40 m ik LT
4 H, @ NLRP3, ASC. cleaved Caspase-1, GSDMD
S, M A HE 4 A\ Mydgf % ) A] fff NLRP3, ASC,
cleaved Caspase-1,GSDMD %K 4 # ik /K FEREAG, FI5 R
o IL-18 1 IL-18 114 3835 KT AR, EBH FE 41 A Mydgf
H AT ARG S 5175 2 19 NLRP3 SRE /IMA (1) S0 1
T

NLRP3 RAE /A ] 7 45 g s 2544 LU HE B
AYfak s Canad & s A S TR IR IR R
&) o T S Bl e R MR N, A ESE R,
NLRP3 {4 3405 70 0% R -0 LG 1 00 JUL 9 S 7 3
HE T R E A Y L MR IS 2]
P NLPR3 0] DAy /b bl SO LA e T, 37 15 45
FaZS AL LA 2R 254 7 . NLRP3 16w HE
O WL 45 457 2o A v i 4 R AT L — B R A F 9%
71, Mydgf 32505 (57 T4 P S ' T A 3 94 )57 384T
Wi NLRP3 /-S4 sat=""" o A5 48 Mydgf 1
BT VE I AT RE M o 545 NLRP3 1353k, Rik—4
IS UFIZAR B, T LA 238 H9e2 4 i v %) NLRP3 fif ]
IS, 5 R, SR RS e B A Yy, T A R Rk
HOc2 Zfififg Hh iy NLRP3, Ff H.76 1F & K5 5% 09 40 i
i Feik NLRP3 X} 40 M 1% 71 JG BH 252 i, 1 v 0 20 85
1, NLRP3 0] fig (i 41 i 1% J) ik — 25 F g BLoh, i 3%
i51%) NLRP3 nf i) il F 40 A\ Mydgf 2 ([ % bt @& b7
YR TR

2k BT ST R0, AL Mydgf 75 H AT fE ek

A ) H9e2 20 M M T, A1 AT BESE A 41 1]
NLRP3 S /A 4 B0 A X 7 e 10475 5 114 200 i £
-, {H Mydgf 344 NLRP3 S/ MA 1) BARYL ] ib 4 15
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