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Effects of Diabetes-induced Increase in SerpinE1 Secretion on Nuclear

Translocation of NF-kB and Apoptosis in Cardiomyocytes*
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(Department of Cardiology, Nanjing First Hospital, Nanjing Medical University, Nanjing, Jiangsu, 210006, China)

ABSTRACT Objective: To investigate whether the increased secretion of serpinEl induced by diabetes can cause nuclear
translocation and apoptosis of NF-kB in cardiomyocytes. Methods: 8-week-old C57BL/6J mice were randomly divided into control and
diabetic group. The diabetes model was induced by intraperitoneal injection of streptozotocin. In vitro, rat myocardial HOC2 cells were
treated with low-glucose (5.5 mmol/L) and high-glucose (25 mmol/L) concentration media, respectively. SerpinE1 levels in mouse serum
and cell culture supernatant were detected by ELISA, as well as caspase-3 and cleaved caspase-3, in line with NF-kB protein expressions
in cytoplasm and nucleus in heart tissue and cells were detected by Western Blot, respectively. In addition, HOC2 cells were divided into
three groups: control, serpinE1 recombinant protein, and JSH-23 combined with serpinEl recombinant protein. Western Blot were used
to detect the same indicators above. Results: SerpinEl levels in serum of diabetic mice and cell culture supernatants treated with high
glucose were significantly higher than those in control group (P<0.05). Compared with the control group, nuclear/cytoplasmic NF-«B,
cleaved caspase-3/caspase-3 were significantly increased in the myocardial tissue of diabetic mice and HIC2 cells treated with high
glucose (P<0.05). Moreover, the nuclear/cytoplasmic NF-kB and cleaved caspase-3/caspase-3 were significantly increased after serpinE1l
recombinant protein treatment compared with the control group (P<0.05), while JSH-23 treatment attenuated these effects of serpinEl.
Conclusion: Diabetes-induced increase in serpinE1 secretion promotes NF-kB nuclear translocation and apoptosis in cardiomyocytes.
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P 0] EA AL E 51 1 (serpinE L), AR Sy 21 15 Fig LTS
YIEAMEIR -1(PAT-1), S /miBEE 5 NF-«B M HEAEH], 25
e S 0 N B TR LT AE A B4R 0O MR DR SR I
serpinE 1 7K F-H i Fhs 01, 2542 & 0 LAE M NF-xB 4% 5 fir
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A KA TR
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SRIG BB 53] R Bl PR UA , R4 15 H, C57BL/G)
/NELLL 55 mg / (kg - d)5E KA/ # Z (streptozotocin, STZ) (& [H
Sigma-Aldrich /A &) #ATIE ST, #4225 d, 1 85 B EUAL,
INAREASCRS LA AR B2 T 16.7 mmol / L /RSy 1 B4
PRI/ 4 TG, X BREH R B A5 0 20 /N B 43 31 47 IR 3K B
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TACUC-1802007),
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T #2 4 R 2\ F) ) ;caspase-3 .cleaved caspase-3 NF-kB p65  His-
tone H3 J% B-actin $7 /& (Cell Signaling Technology 7\ ] );
JSH-23 (NF-kB p65 #Z Z i il 7)) (3 # MedChemExpress 2y
A ) s MR S AR AR R & (i S R AR
ARARAF]),
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1.2.1 fEpatEss  RELCILHOC2 4 (iR IR fHE YRt
FABRAR) R FEESA 10 %R4- 105 (3EFE Gibeo 28
A1 %HEHE SEHERNIME(LG, 5.5 mmol/L) X = #E(HG,

25 mmol/L)DMEM k53738 (s FE4E/RAEVRIHE A RAF])
Hr, T 37C 5% CO, IRFNREIEFAE s, & 2-3 K%
AR, FEBOS A K A T /5 2505
1.2.2 ELISA j£# 3 SerpinEl &8 % HIC2 4w L) 457l
5x10° AN EAET 12 fLAh, XTRRZEfLH A 1 mL gy{%
B DMEM Bi5 58, S g fL P 1 mL 5 &85 DMEM K
Fredk Bl 6 M AL. RINKE serpinE1 ELISA 120 g6l
P AR 27 L3 serpinE L (1975 &, Kl 77 v442 BRI A &t
IS HEATERAE . -80 CLRAE A R/ INERUIML Y 7E A TN ELISA T, 3+
FEHAE 4 CURFEIERC, AR5 B O 43 IR TR S e A AT 5 4
PAVE . PR {Y S K Thermo Scientific Multiskan FC ( 2 [F
Thermo Scientific A 7] ),
1.2.3 X SerpinEl EHZERS JSH-23 43 K serpinEl
B PBS ML E ML 100 we/mL BH , 4K )5 430 v
10 ng/mL, 20 ng/mL serpinEl + i H9C2 4 Jify . JSH-23
(NF-kB p65 #% ) (i il 57 ) i DMSO 5 fig i & A% 10 mmol/L
BEW, SR J5 3 5 ] 10 wmol/L(uM) 1 30 wmol/L (M) ¥k Ji2
fit) JSH-23 FiiAb B HOC2 40 i1 1 h, &% /J5F-43 55 serpinEl H
HIEAILFE AR . K2 serpinEl K JSH-23 i) HOC2
A0 AEXT B4 .
1.2.4 Western Blot ;£ M EARIE  RILLALAZ LAferh
B AU S A Az A, BCA RGN 8 1k AR PR
AR EERA R AR, JRAIE PR 20 g, VKRB LR
P F 2 PVDF 5,5 % BSA $fH] 2 h Ji5, AR R —4t 4°C
WEE A, TBST Uk 3 1k, I E B A B bRic i) — 90, &=
TARIR 1 h, TBST ¥k 3 ¥k, ECL &G W (6 B, MU sl
5 GeneGnome XRQ(HL[E Syngene /) ), {ii i Image J 4k {433k
FT4H IR BEAE ST
L3 GEit=Zah

i FH Graphpad Prism 6.0 3R 4347581+ 2% 4347, i+ = BEE
PAII B+ FRvE 25 (xoes )RR , T 4HL (6] HL A 38 R ¢ 462 56, P<0.05
J2ERAGEEE L
2 &R
2.1 WENRIMFH serpinEl 8

15 HUNRR, STZ s S s /R 14 1,4 Jl e % IR 2

FeBEIOR/IN RIS AR BT, AR IR/ B EE , B /N B
MiEH serpinEl & i i F WL (P=0.017), (F£ 1),

=R 1 WANRMB D serpinEl & (v+s,ng/mL)

Table 1 Comparison of serpinE1 levels in serum between the two mice groups (x:+s, ng/mL)

Index Control(n=15) Diabetic mice(n=14) P-value
serpinE1 2.88+0.76 5.32+0.91 0.017
2.2 FWARMEF B serpinEl &8 STZ s MR /INR 4 JAJG , 738t B2 BB R /N Bl

B (LG) 5 =M (HG)EE 77 543 7 B % HOC2 4Hififl 48 h )5,
ELISA # il W 20 35 3% 135t serpinEl & &, [FMIRBE G SR 19
HOC2 4 FyEAA LG, bR 40 B3 serpinEl % i i)
EH2(P=0.022), (F2),

2.3 PERFKIRHE AL NF-«B # B G RIAT

D HLAZY, Western Blot Kl 0 AJL NF-kB A% 5 {37 S 81 [R]%)
R /N BRUAE LL B R /D BRC L2 4 48 i A2 NF-kB 25 14 3%
ik B3 E I (P<0.01) }% cleaved caspase-3/caspase-3 L {E 1% Jin
(P<0.05), T 4fi g 3¢ NF-«B 4 4 235 W B 8 i (P< 0.05)
WA T,
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2 MARAEEES LiE P serpinEl &8 (x2s,pg/mL)

Table 2 Comparison of serpinE1 levels in cell culture supernatants between the two groups (x:s, pg/mL)

Index LG(n=6) HG(n=6) P-value
serpinEl 45.12+8.53 87.71+£10.36 0.022
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Fig.1 Changes of NF-kB p65 nuclear translocation and apoptosis in heart tissue of two groups of mice
¥ : 5 Control /NREE *P<0.05, #P<0.01,
Note: compared with Control, *P<0.05, *P<0.01.

2.4 HHEREE HOC2 4 NF-«B B RAT
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Fig.2 Changes of NF-kB p65 nuclear translocation and apoptosis in HOC2 cells cultured with two glucose concentrations
i¥:LG- {K#E,HG- 5#5,5 LG Lt *P<0.05, “P<0.01,
Note: LG-Low glucose, HG-high glucose; Compared with LG, *P<0.05, “P<0.01.
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Fig.3 Changes of NF-kB p65 nuclear translocation and apoptosis in HOC2 cells stimulated with different concentrations of serpinE1 recombinant protein
7E:r-serpinEl-serpinE1 EHEH, 5 Control tk *P<0.05, **P<0.01; 5 10 ng/mL serpinE1 EZHZE [tk “P<0.05,
Note: r-serpinE1-serpinE1 recombinant protein; Compared with Control, *P<0.05, **P<0.01; Compared with 10 ng/mL r-serpinE1, *P<0.05.
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Fig.4 Effects of different concentrations of JSH-23 on NF-kB p65 nuclear translocation and apoptosis in HOC2 cells

stimulated with serpinEl recombinant protein(20 ng/mL )
iE: 5 r-serpinE1l Eb *P<0.05, **P<0.01; 5 r-serpinE1+JSH-23 10 uM Lk “P<0.05,
Note: compared with r-serpinE1, *P<0.05, **P<0.01; Compared with r-serpinE1 pretreated with 10 uM JSH-23, “P<0.05.
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