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nanoparticles and its protective effect on oxidative damage in cardiomyocytes
induced by H20;
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Abstract: Objective Using polydopamine (PDA) as a carrier to construct a Salviae Miltiorrhizae Radix et Rhizoma (SMRR)
nano-delivery system (PDA-SMRR), which can load a large number of SMRR water-soluble components and better exert
antioxidation and antistress effect. Methods PDA-SMRR nanoparticles (PDA-SMRR) were prepared, and the prescription process
was investigated and optimized by single-factor experiments. The particle size, potential, and morphology of the nanoparticles were
examined by a laser particle size analyzer and a transmission electron microscope. The drug loading and cumulative release rate were
analyzed by dialysis. The cardiomyocytes of neonatal rats were extracted and cultured. The CCK-8 experiment was used to
investigate the biological safety of PDA-SMRR and verify the protective effect of PDA-SMRR on oxidative stress-induced
cardiomyocytes. Results The optimal drug loading process was pH value 3.5, drug loading time was 12 h, drug loading
temperature was room temperature, and PDA-SMRR was successfully prepared. The morphology and size of the nanoparticles were

regular and uniform. The particle size and Zeta potential were (459.2 £ 4.5) nm, (3.01 £ 0.3) mV; In vitro release experiments
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indicated that SMRR was released slowly by the delivery system. CCK-8 experiments showed that PDA-SMRR had good biological

safety and nanoparticles can reduce damaged cardiomyocytes caused by oxidative stress. Conclusion PDA-SMRR can be used as a

multi-component medicine depot for SMRR, with high drug loading and sustained release effect, which can effectively reduce the

damage of oxidative damage on myocardial cells.

Key words: Salviae Miltiorrhizae Radix et Rhizoma; polydopamine; oxidative damage; cardiomyocytes; nano-drug delivery system;

CCK-8; sustained release
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M _EEBNE 0 3 000 t/min 5540 5 min, 7 5,
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Fig. 9 Morphology of cardiomyocytes (scale bar indicates
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Fig. 10 In vitro cell safety test of PDA-SMRR (X £ 5, n =06)
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s, OVIEERAEE RO R, MR ERE N
50 ug/mL W, Oy JJL4H P H B BH 29 0 FRAR . RIS
FFS KRB 4 A B R B R LR 1~20 pg/mL
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0.6+ 0.8, 1.0 umol/L) H.0, ¥, FAMKEIE 6
ANFL, BEALIIN 200 pl, 38 40 i (R A5 05 X
FRZH A 200 uL DMEM 5E 485974k, WE 6 M
FL.6 h Ji5, 8 F CCK-8 a7 G A A [R19 FE 1) H20,
SO G AERE, SR 11, 45530,
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JI5AK, 0.4 pmol/L X 21 i f i) 453 493 L e
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80—

60—
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HzOz/(],lmOI'Lil)

Ex AL " P<<0.001
*P <0.001 vs control group

B 11 H0: FSMERGEER (xts5,n=6)

Fig. 11 Investigation of H20:-induced cell damage (x s,
n=20)
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HEIREWE 6 ML, BFLIN 100 uL, FiAbEE 4 h;
AL G 25 25 L ABRL AN HoOn VAW, 2K
WEEA 0.4 umol/L.

ffiH CCK-8 &kl PDA- SMRR X} H,0,
755 1000 JUL A B840 B S8 4 R e e, 8 IR L
12, Z5REFW, SXIRAME, HAA. 0L
TERPE K, R W0, WS ERI; 44
YA ISR B A A RS, 2 —EMiE
A, 778N 20 pg/mL ) PDA-SMRR #5058 5 1,
J# H PDA-SMRR [Zj LT SMRR, HREZH T
PDA-SMRR B 25, PDA HE&KIE &
BT S AE F o

120=
EX SMRR B PDA-SMRR

100 H,0,

LTS /%

pagi BE 5 10 2
plugmL™)

SRRHE: " P<0.001

***P < 0.001 vs model group

{=)

E12 PDA-SMRR %1 H20:i% S8 4HREE IHISM (X + s,
n=20)

Fig. 12 Effects of PDA-SMRR on H:0:-induced cell
viability (x £ s, n=0)
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