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In Vitro Evaluation of Ligustrazine Hydrochloride — Loaded PLGA Microspheres Modified

with Chitosan Oligosaccharide
WU Shuojun, WANG Shudong,SU Hua,LIU Wenya
(Department of Pharmacy ,General Hospital of Eastern Theater Command of the PLA,Nanjing, Jiangsu,China 210012)

Abstract: Objective To evaluate the ligustrazine hydrochloride — loaded polylactic acid glycolic acid (PLGA) microspheres modified
with chitosan oligosaccharide (COS — LTH — MS) them in vitro. Methods PLGA was taken as carrier material, COS — LTH - MS was
prepared by double emulsion - solvent evaporation method and its slow — release characteristics were preliminarily evaluated. In this
experiment, the test group [0.014,0.028,0.056,0.112,0.224,0. 448 mg/ mL. COS - LTH - MS (drug loading of 20. 02%) ], the
control group (corresponding mass concentration of blank microspheres) and the blank group (culture medium) were set up. The
cytotoxicity of COS — LTH — MS was detected by CCK — 8 method. In addition, the LTH solution group, LTH — MS group and COS -
LTH - MS group were set up to determine the concentration of LTH in MCF -7 and A549 cells by the high — performance liquid
chromatography (HPLC) method. The fluorescence intensity of MCF — 7 and A549 cells was observed by laser confocal microscope
(LSCM). Results The surface of COS — LTH — MS was smooth and round,the size was controllable,the drug loading was 19.05%,
the entrapment efficiency was 68.16%, the in vitro release reached a stable state after 24 h, and the cumulative release was
78.23%. The low toxic mass concentration of COS — LTH — MS for cells was 0.056 mg/ ml,and the reaction time was 24 h. The
peak time of LTH was about 9 min,the peak shape was good,the negative control had no interference,the linear relationship was
good, and the average recovery rate was 98.72% with an RSD of 1.04% (n =9). The mass concentration of LTH in the COS -
LTH - MS group was significantly higher than that in the LTH — MS group at all time points (P < 0.05). After 8 h of
administration, the A549 cells in the COS — LTH — MS group were significantly better than those in the LTH solution group (P <
0.01) ,the MCF = 7 cells in the COS — LTH — MS group were significantly better than those in the LTH solution group and the
LTH - MS group (P < 0.01),and the fluorescence intensity in the COS - LTH — MS group was significantly higher than that in
the LTH solution group and LTH - MS group, and the fluorescence intensity of MCF - 7 cells was higher. Conclusion The
preparation process of the microspheres is simple,and the modified microspheres were much more targetable to tumor cells.
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Fig.1 Results of the cytotoxicity test

WeBE LIE W, KA Y LTH 5 & .

KR RO 3% (HPLC) B %E LTH 5 5 A3 4%
fAt0-10, a3 Ay Sepax GP — Cig#1 (250 mm X 4. 6 mm,
5 wm), FEAH K — FEE(52:48,V/ V), %N 1 mL/ min,
£ U3 4 O 290 mm, A3 R 35 C, #EAE I 10 pl.
LTH H W5 8] 2554 9 min, WETE K4, 10X BTG4 5

Py ST LTH T vk B AR v e s b % 1 fae bk
S IE 25 J 0 RSD 24 /NTF 2. 0% 5 - ke DR Sy
98.72% ,RSD }31.04%(n=9).
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4 B PN 24 ) o o TR A e L ORI R — o R AR
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2.2.3 4T IR IR
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WLEE AT WL LTH W4l A R k551, COS - LTH - MS
ZHPEEoRE 35 5 T LTH - MSZHF1 LTH 4, MCF - 7
ML A549 20 B 5 5 FE TR, T UL IR 2, 4D T fg 2
2GR )1 E R 5 MCF - 7 40 4% 5 IR IR 45 &
HEABE [ A, A8 MCF - 7 40 N 58648 i
3 Tt

B RV AR R G 2 O R RN R ) PR A R
TR A S o 85 53 F A A 34 BAF 04 A ) A 251
] e, PLGA J& N A8 5832 I 2R AR M4 R 2
— 1020 Sy 4 v LTH A9 AR PR BE , BE 587 280, 4 Ll 45
B PLGA G20k o B 1)1 55 RS2 /K V2459, 25 0 B
TERUERRTA , WO AE R ot h s K s 28 LB Rk 1Y)
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Tab.1 Mass concentration of ligustrazine in A549 cells (X +s,png/mL)

283 2h 4 h 8h 12h 24 h
LTH &% 48 1.45+1.5 2.43+2.71 5.80+3.33 6.49 +2.42 5.11+1.01
LTH - MSZ8 3.19+2.03 6.58 £1.25 13.61 +2.26 20.92 £4.5" 10. 81 +3. 12

COS-LTH-MS# 7.90 + 1. 64 11.82 +2.46™

22.17+2.76™ 30. 69 + 3. 63" 21.79 £ 3,64

E: 5 LTH R4 ,"P < 0.05,"P < 0.01;5 LTH - MS4Lrb4,*P < 0.05,%P < 0.01. & 2F,
Note: Compared with those in the LTH solution group, P < 0.05,"P < 0.01;Compared with those in the LTH — MS group,*P < 0.05,#P <

0.01 (for Tab.1-2).

&2 MCF-7HEMER)IEBEHRERE (X 25, ng/mL)
Tab.2 Mass concentration of ligustrazine hydrochloride in MCF - 7 cells (X + s, g / mL)

2853 2h 4 h 8h 12h 24 h
LTH 7% 28 2.65+2.48 4.54+3.4 5.72+2.53 7.35+3.42 5.15+2.89
LTH - MS 48 4.11+£2.02 7.13+2.3 19.93+3.717 28.32+£3.44" 14.77 +3.21"

COS-LTH-MS#4 11.50 +3.23%

18.38 +4.09"

34,52+ 4,627 46.77+2.76"* 3711 4 4. 87"
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Fig. 2 Fluorescence intensity spectra of laser — scanning confocal microscopy ( x 40)
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