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Abstract: This study aims to investigate the effect of salvianolic acid B (Sal B), the active ingredient of Salvia
miltiorrhiza, on H9C2 cardiomyocytes injured by oxygen and glucose deprivation/reperfusion (OGD/R) through
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regulating mitochondrial fission and fusion. The process of myocardial ischemia-reperfusion injury was simulated
by establishing OGD/R model. The cell proliferation and cytotoxicity detection kit (cell counting kit-8, CCK-8)
was used to detect cell viability; the kit method was used to detect intracellular reactive oxygen species (ROS),
total glutathione (t-GSH), nitric oxide (NO) content, protein expression levels of mitochondrial fission and fusion,
apoptosis-related detection by Western blot. Mitochondrial permeability transition pore (MPTP) detection kit and
Hoechst 33342 fluorescence was used to observe the opening level of MPTP, and molecular docking technology
was used to determine the molecular target of Sal B. The results showed that relative to control group, OGD/R
injury reduced cell viability, increased the content of ROS, decreased the content of t-GSH and NO. Furthermore,
OGD/R injury increased the protein expression levels of dynamin-related protein 1 (Drpl), mitofusions 2 (Mfn2),
Bcl-2 associated X protein (Bax) and cysteinyl aspartate specific proteinase 3 (caspase 3), and decreased the protein
expression levels of Mfnl, increased MPTP opening level. Compared with the OGD/R group, it was observed that
Sal B had a protective effect at concentrations ranging from 6.25 to 100 umol-L™. Sal B decreased the content of ROS,
increased the content of t-GSH and NO, and Western blot showed that Sal B decreased the protein expression levels
of Drpl, Mfn2, Bax and caspase 3, increased the protein expression level of Mfnl, and decreased the opening level
of MPTP. In summary, Sal B may inhibit the opening of MPTP, reduce cell apoptosis and reduce OGD/R damage
in H9C2 cells by regulating the balance of oxidation and anti-oxidation, mitochondrial fission and fusion, thereby
providing a scientific basis for the use of Sal B in the treatment of myocardial ischemia reperfusion injury.
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Figure 1 The 2D (A) and 3D (B) molecular formula of salvianolic acid B (Sal B)
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Figure 2 The protective effects of Sal B in HOC2 cells injured by
oxygen and glucose deprivation/reperfusion (OGD/R). n =6, x £ 5.
#P <0.01 vs control group; P < 0.05, “P <0.01 vs OGD/R group
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Figure 3 Effects of Sal B on the levels of total glutathione in
HOC?2 cells induced by OGD/R. n = 6, x £ 5. P < 0.01 vs control
group; "P < 0.05 vs OGD/R group
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Figure 4 Effects of Sal B on the content of nitric oxide (NO) in
HOC?2 cells induced by OGD/R. n = 6, x + 5. P < 0.01 vs control
group; "P < 0.05 vs OGD/R group
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Figure 5 Effects of Sal B on the levels of reactive oxygen 'LT]"I:Q

species (ROS) in H9C2 cells induced by OGD/R. n = 6, x * s.
P <0.01 vs control group; P < 0.01 vs OGD/R group
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Figure 6 Effect of Sal B on the expression of mitochondrial fission and fusion related proteins in H9C2 cells induced by OGD/R. A:
Dynamin-related protein 1 (Drpl); B: Mitofusions 1 (Mfnl); C: Mitofusions 2 (Mfn2); D: Bcl-2 associated X protein (Bax); E: Cysteinyl
aspartate specific proteinase 3 (caspase 3); F: The Western blot of mitochondrial fission and fusion related proteins in H9C2 cells induced by

OGD/R. n=3,x=£s."P<0.05,"P<0.01 vs control group; P < 0.05 vs OGD/R group
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Figure 7 Sal B reduced the opening of mitochondrial permeability transition pore (MPTP). A: Representative images of MPTP opening

under a fluorescence microscope (scale bar = 50 um) were shown; B: Bar graph indicates the MPTP opening. n = 3, ¥ £ 5. P < 0.01 vs

control group; P < 0.01 vs OGD/R group
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R0 i I 2R 481, AT 5 45 B2 B, HOC2 41 i
OGD/R #1173 7 [k 7 NO % 2, OGD/R Ji 151175 41 ifg 1fi.

BT EW T W B AR, AR T A7 IR, PR B4 24
J5 HOC2 4 il Py NO & &1 i, %Eﬂﬁ@ﬁ@wi‘ﬂwo

TR, NOZH T4l s A B |87 i fE, et i
NO & #= R/ OGD/R J5 4117 -

e iR T2 = B B A I SUR 40 i 2%, Ak T AN W 43
HEFE TR . BRR RS 2 RRATRE T
BB AY, R R AR AR S R A IR AR L 1B AR
PRSI EE T . SRR f O LA S AR AR
30%~40%, & H 77 4= 21 6 kg ATP 4k £5 0 I 119 1E % 1
Gl BIFFUAIE S, 2Rk 3 24 Rl G P 1 R 2 O L
M AL PV Y A o 7 3 0 A 22 Al LB R 5 i B
PR E B FHLH"T . 2ok ko R it 7 B 4ok A
T4 A, I I R AR [ W A AR T B TR I R Rk A
A5 R A L A0 95340 2 R A 1R A I8 5 P JEE, T R L 4T
SR JE A AR O 280K S5 K B RS . R AR o LR
ML FE 2 2 PR ERS RIS, SRk REQ FER
Drpl . Fisl; Z& R {4 fil & & 17 Mfnl M2 f0# 22 2
458 1 1 (optic atrophy-1, Opal)!"”,

Drpl /& ZR A2 - 24 1) 25 BRI 4T B 7, 2R qk p 3
I Drp 1 #4057 28 2R AR A1, 585 T8 R IA PR 465 #e) A1 gt 28
Rtk 4 24, WF 503 W A0 ) Drpl W] 52 i 4 i 735 3%, A
il Drpl 1%%%%@%@@?@%??7 37, $eAh % 3 Drpl
L1456 Bax, (it H 4% %, 3 1d Bax/Bak Xf Drpl &
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i S TS Mfnl  Mfn2 78 SR PE O I b i
BEEAEH, M2 O RO WIUER L4545 18T B A R
R, BT ARIE, Ml 6k 2 T EURLAA Bl S 0D, A
B 2R 0 R 5] L 4R i B R FN4H B AE T, Mfn2 1) 15
FIE N O WU, A Mn2 58 0 ) 28 0L 45 i 2R
[i) s T AR A 200 A 308 55 1 2 480 FL T 0 2 oo UL B I
FEHEVE Y. Bax J2 Bel-2 5% % b B E (R H 154
F, AlE AL R U A998 T2 8 (A caspase. Caspase 3 J& T
caspase F %, A= AN MR T IR 2%, HF 77 3% B0 cas-
pase 3 FEPE, W] SECOL LN T, & S ECO M
DR, [F B i 70 3% B Bax 5 caspase 3 22 [6] A0 H.5
W, e [F] 2 5 H AR 40 B E T3 R, Qian S5V TR B
SR T8 L 1R T Bax/caspase 3 {7 T2 38 B 52 K B 2145
PR A5 455« AHIE 5 R B, HOC2 4H ik OGD/R 4 77 1 il
LR 5 S S B A Drp 1 R IAHE N L 28 KA @b & AH 5%
A Mfnl AL M2 235 50, I 7240 5% 3 H Bax.
caspase 3 k7K T 14 i1, Ui B OGD/R 5 ‘F ] HOC2 4H
2L A 53 SR Rl -~ F TR, S E A T R AR .
FHY R B 745 24 2 J5 B 1K Drpl JMfn2 KA T HI L& A
Bax. caspase 3 F&IA K, B0 Mfnl Rk K, ¥ B P+
P 12 B 18 Ik U 4 B R Ak 2 LRl G A DG ER KT, dERE
RRARTRAS, WD T R E . MPTP & BT % 4k
LA A A IS ) FL 3B, MPTP 33 B T 50 26 00 4 3 g
A5 (156 Y Sk, B 7T B Drp 1 7] 3R 51 3 1 % MPTP FF
T, N ek AR 5 AN 4E B AR TSP [E] I, SRR E NO
HEARBE 8 H 1 MPTP I, i ki dR B 4, i CR
O LR I P 3 B A5 . AN 72 R B OGD/R 5 5 1
HOC2 21 Jitl MPTP %< J't; 5if J& [ AIC, MPTP JTJ503 Jin,
Wy IR B 45 25 2 i MPTP % 58 55 4 i1, MPTP JF %t 4
fiX, 454 NO K Drpl 5 HRIA, #5192 B vl e i
4% Drpl & NO F&1 MPTP JT AR B, 547 4 i 44 1)
e I o R TR I SR R B 5 2ok 4y R G R
Hei G, &R ERMEKB S & hiArRED
Drpl X455 B e/ T 0, RIFFHH IR B 5 2 kL
R EADplEEAHEG S, BEAESG G NS
179 fr R 2 B2 55 181 A e s MR TV il A B, 456 L i
DUS B 42 0 U R 8 M R, KPR B 5 Drpl
R UF 1 45 & 0T e 2 FH IR B R 28 42 R A 4 8
OGD/R % 5 HI HOC2 L WL a2 475 5k

L5 L PTIR, AWK BT R B X OGD/R 5 51
HOC2 -0 JUL4H i BoA7 G 97 4F Y, 238 L B K ROS &
&, ¥ I t-GSH. NO ¥ =, ¥ {k Drpl. Mfn2. Bax.
caspase 3 1) & 1 R A KF, # Mfnl 1Y 2 H R IEK
F, B A% MPTP JF 80K -, 4 7 28 ki A 4> 24 b & /KT,
PR/ TS, NP R B AR 3 0o UL Sl 1 P VR 4547

PEF SR 1 S2 50 4

1EE TTRk: X 78 137 LI R AR M LT R AT AR £
TSI S A BLTE AR AR B A U R R R
W BHRESH Ty LRRESRTBE &8
REGE VR R XEMZE T80l 5 B R
L.
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