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Preparation of magnetic poly D, L-lactide-co-glycolide oxymatrine nanoparticles and their preventive effect

against liver fibrosis in mice
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[ABSTRACT] Objective: To prepare magnetic poly D.L-lactide-co-glycolide oxymatrine nanoparticle( M-PLGA-OM-NP) and
investigate its preventive effects against experimental liver fibrosis. Methods: The M-PLGA-OM-NP was prepared by multiple
emulsion process and observed by transmission electron microscope( TEM). Dimethylnitrosamine (DMN)-induced liver fibrosis
was established with mice. After intervention with M-PLGA-OM-NP, the expression of a-smooth muscle actin (a-SMA) in the
livers of mice was detected by immunohistochemical assay and the score of liver fibrosis was determined by H-E staining and
Van Gieson (VG) staining. Results: The prepared M-PLGA-OM-NP was in a regular sphere shape, with a mean diameter of
146.5 nm; the drug loading was 7. 61% and the encapsulation ratio was 44. 8%. The serum Alt level in the M-PLGA-OM-NP
group was decreased compared with that in the model group. Light microscopy revealed that the fibrosis in the M-PLGA-OM-NP
group was greatly improved compared with the model group and pure oxymatrine group. The expression of a-SMA, the marker of
hepatic stellate cell activation, was obviously decreased in the M-PLGA-OM-NP group compared with that in the other groups.
Conclusion; The prepared M-PLGA-OM-NP under magnetic field can reinforce the preventive effect of oxymatrine against DMN-
induced experimental liver fibrosis in mice.
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1.2 #4 MEPE ICR /MR H.18~24 W H I+
T 37 35 5 S 0 B W AT BR T AT S Bl L B AR IR SCXK
(J)2007-0005,

1.3 #EEhskEH#E& B—xEE OM,H 10 mmol/L

(pH 7. 4)PBS 150 0 ¥ fiff Wi BE , 28 o1 2 Yk 3K 20
mg/ml; LA KA A 10 mg/ml ) R P25 8
AR HEI 4, PL 30 mg/ml 9 PLGA —
FAH B (AR BRI 1 mD kA 5K
AR A, 300 W B LAk 20 W00 2L 5 8 4 L H
T N E AR BR300 R LR K
300 WA FLAL 40 I 7 s L BR T 29 50 ml 28
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RAE . B PLGA 99K RLIR B 3 ml, A GE & 2818
KRR, VA A O R AR I S A8 6 B L B AT I S 4 oK
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(n=6) , W15 5 14 &b B[R] 1E & %t B2 5 (3) #EPE =5 (I
YRR (n=6) , B B M 25 1190 KR 2 1T 2E B4R
K G RE K TE S () OM 4 (n=11), J& ¥ Pk 7 5t
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Pt ) o-SMA B8 4 Ak Gt T WE i 3 2 2 AL 3
TS IR 2000 4F VG 2 4 I 4 DGE B 9 AR
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Fig 1 Morphology of M-PLGA-OM-NP

Bk LERLE under transmission electron microscope
®1 IBRERANMRFDHERE
Tab 1 Liver function change in mice with dimethylnitrosamine-induced hepatic fibrosis
Groun ALT AST TBIL TP

rout " zp/(U - L7H) Gep/U - L7H (pn/pmol + L™1) (pn/g+L™H
Control 6 45,7415.9 110.0+£21.8 3.7+1.0 56.843.3
Model 6 87.3+17.9*~ 128.2+32.3 5.8%t1.5 54,240.8
Nanoparticles 6 72.4+11.4 111.0£ 8.5 6.3E1.5 50.743.1
OM 11 62.8+£21.0 127.94+26.8 5.3+£1.8 50.7+2.8
M-PLGA-OM-NP 11 49.1+13.544 105.7+35.1 4.1£2.7 53.942.9
M-PLGA-OM-NP with magnetic field 11 47.8+17. 944 110.3+£20.5 5.5+1.3 52.342.4

** P<C0. 01 ws control(z test) ;2% P<C0. 001 vs model (¢ test)
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B2 HAEFEMREZHNET
Fig 2 Histological findings of liver in different groups(Van Gieson staining)
A Control; B: Model ; C: Nanoparticles; D: OM; E: M-PLGA-OM-NP; F: M-PLGA-OM-NP with magnetic field. Original magnification: X 100

B3 HEFEALNEEANEEER
Fig 3 Immunohistochemistry of a-SMA in mouse liver sections of each group(oa-SMA)
A:Control; B: Model ; C; Nanoparticles; D;: OM; E: M-PLGA-OM-NP; F; M-PLGA-OM-NP with magnetic field. Original magnification: X< 100
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Tab 2 Comparison of hepatic fibrosis staging 3w

of mice in different groups OM 255 1l AR A G T 1 3 34 44
o FRAY  ELAT T B2 00 2 BT e o 4 L 60 1 L i
Group N T I LS I £ 4
Control 56 AT HE T W OM % 22 Fh 552 8 1 T 2F 246 4L 49 45
N ; o WA, OM R A BT 4T A AR 1
om* 3 L5 s P AR L T OM 0k B
M-PLGA-OM-NP* * AA 11 3 8

MPLGA-OMNP with 11 7 1 A, AR R 2 = AL 133 min, J5 525 4 K = AL
magnetic field” * 47 W) B4 A A AL B B AFFIE 1 OME IR

Rank sum test: * P<C0. 05, * * P<C0. 01 vs model; A4 P<C0, 01 wvs é’%%}ﬁj{%ﬁ%(g‘] 36. 8%)&%%%%%%?4’%%1

OM;4 P<<0. 05 vs M-PLGA-OM-NP
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REL (- 41 it #1356 53 7= A5 L DATI AiE 28 Bl 36 5 T 2F 4 Ak i
K,

FAALR R B R AR BEA K
AST SERFII B4 br SR 2] LR 25 S5 G it &
SCL AT RE 5 R REAS A OG5 OML A [ g A T
27 AR AL T e 5 S50 3R] B A /A OG

g5 LTk, OM & REVEN K 320 RSB v)a bt
JHF£F 4 A AR FH 36 38 L $2 78 1T Sk B 36 BT 2F 4 Ak B2 14 B
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