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Study on Protective Effect of Glycyrrhiza uralensis Polysaccharide on CCL Induced Acute Liver Injury in
Mice and Its Mechanism

CHEN Dongxue', CHEN Liang”( 1.Pharmaceutical College, Beihua University, Jilin Jilin 132013, China; 2.First
Intensive Care Unit, Jilin Center Hospital, Jilin Jilin 132000, China)

ABSTRACT OBIJECTIVE: To study the protective effect of Glycyrrhiza uralensis polysaccharide (GUP) on CCl induced acute
liver injury in mice and its mechanism. METHODS: 60 ICR mice were randomly divided into normal control group (normal sa-
line), model group (normal saline) , bifendate group (positive drug, 100 mg/kg) and GUP high-dose, medium-dose and low-dose
groups (400, 200 and 100 mg/kg). They were given relevant medicine intragastrically once a day. 15 d later, acute liver injury
model was induced by intraperitoneal injection of CCl, in those groups except for normal control group, and liver index was deter-
mined. The levels of AST and ALT in serum, the NOS, NO, SOD, GSH-Px and MDA levels in liver tissues were detected. RE-
SULTS: Compared with normal control group, the liver index, the levels of AST and ALT in serum and NOS, NO and MDA in
liver tissue increased in model group, while SOD and GSH-Px levels in liver tissue decreased (P<<0.05); liver cells became swell-
ing, degeneration and necrosis, showed obvious inflammatory injury. Compared with model group, the liver index of GUP groups
decreased, there was statistical significance in GUP high-dose medium-dose groups (P<<0.05); the levels of AST and ALT in se-
rum and NOS, NO and MDA in liver tissue of mice decreased in GUP groups, while the level of SOD and GSH-Px in liver tissue
increased (P<<0.05); liver cellular swelling, degeneration and necrosis relieved, and pathological injury had been improved. CON-
CLUSIONS: GUP has a certain protective effect on CCli-induced acute liver injury in mice and its protective effect may be related
to antioxidation, decrease of NOS and NO levels, and reduction of the production of free radicals.
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FH o FRECH B8y AR 100 g, il 10 R AR A ZE 48K , 137 452 e 2
h, . IR 2 FARFAY 1/5, B0 (B0 242N 8 cm),
3000 r/min.20 min, F[A]), BdE B, INATCK B 2%
WeREN T5% 5 B0 T AR, B0 W DT . ZBRE T
IK KRGS YR G e ZAT BRI O A R R 2.76 % , 258
A-43 RSN E 2205 5 85.6 % o
22 Zh¥5iE R RIREIE T

60 FUICR /)N FRBEHL 53 A 1E %o B4l AR 4 16 2 XU
(PHMEZ597, 100 mg/kg) 2L AT H B 220 P AIG5R 4 (400,200
100 mg/kg) 41, ig 4524 , R K 1 UK, FELE 15 d; 1EF 6 R AL A 7Y
g FRBUEBIER K . S5 &2/ L5 2457 AR 4 TS 50
AR E . RIGZS 1 h ) SRV DR UL 24 S H B 22 b
BREH/NEIY ip 109% CCL, FES 5K 2.0 ml/kg; 1E # % 18
2H /N B ip SEAAR TR
2.3 IEFRE
2.3.1  IMLHEH ALT AST /KF T35 6 h )5 B 47 4% IR Bk B
I, 4 B TR 2 NS48 A 1.6 ml e IR vk
FEPORAE, & o SR AR A2 422350500 G 100 B 45 A B2 SR 0 2 1
W ALT FIAST /K.
2.3.2 JIFMEHEEC Bl se s R AW Bk AL 58/ N, 37 B )
JEHE PRI, oK A BEER /K ol 2 T 4% B8 Iy sk v, e 4R
T RBUR B, PRI A IS 5 = () AR
(g)x100% .,
2.3.3  JFIF4H 2 F NOS .NO.SOD .GSH-Px MDA /K F-  BUIT
ZHEL, NS S A A BEER K, 45 10 9% JIF IR 21503, 4 C B
O BRI o SR FAE Al i e i) il BH A5 1 S SRl v O 21
153 FINOS .NO . SOD .GSH-Px .MDA /K-,
24 WEHFMNE

RABARG-FLA(HE) e aid . BUNRITFIR L, A PR
AR, RIS  7E 10 % R fR R T iR v a2
LW S V) R SRR T, T 400 BT T
USSR AS A, FRAR IR B B A
25 GitFEFE

FH SPSS 15.0 F {47500 . FTfS i Ux + s 3R, 24
() B PR 2R B A 2 FH L R R O 2596 A Bir LR 2S00 A, SRR LA
LSD g4 Bl AR . P<<0.05 TR 2= A G114 L,
3 #R
3.1 HESEX/NRIMER AST ALT /K FHI 200

5 IE R R HR A A, BT A /N BRI s R AST L ALT /K-
TR (P<<0.05) 5 S RUAT g, ROR AR 4 K H B 2 s
AR 2H /N BUALH FP AST ALT 7K S B S 3 4H (P<<0.05) ,
HH B Z 00 25 2R . 24l B+
AST ALT /KR 25 - WK 1.

hEZHE 2016 F5E 0THE 108

F1 BEANRIMEDAST ALTKFEHNEL R (X +5,n=10)
Tab 1 Determination results of serum levels of AST and
ALT of mice in each group(x+s,n=10)

413 it mg/kg AST,U/L ALT,UL
R RA 47694843 76494935
R B0.7243059° 303.81£35.79°
IS i] 100 14231+ 18.08° 19705+ 2294
NS 400 82.06+1081° 7932£9.60°
TR E R4 200 153.18£19.67° 185.87+2L11°
HEZRHLA R 100 196.99£21.15° 21.65£23.5%°
TE IR HRGL 4, * P<<0.05; 5541 Hu s, "P<<0.05

Note: vs. normal control group, * P<<0.05; vs. model group, "P<<
0.05
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Tab 2 Determination results of liver index of mice in each
group(x£s,n=10)

a5 i mg/kg g i g TERSERL, %
ERMRAL 29421386 147021 5.000.53
A 29.21£4.05 1.73+0.28" 5.92+0.84°
Wk 100 2893+3.14 1534027 5294075
HEZER AR 400 292342.92 157£024° 5374094
NEES il 200 2952385 161£0.19° 545£0.36°
HHEZBIRA 100 2865364 1684022 586£082
W I AL L, * P<<0.05; S RTRIA A, *P<<0.05

Note: vs. normal control group, * P<<0.05; vs. model group, "P<<
0.05
3.3 HESHEX/NRFEEZR F NOS . NO KFEHI RN
IR BR2H LA, BT ZH /N U ZH 23 NOS \NO 7K
-4 TS (P<<0.05) s SRR LR, IR AUERZH K H 2 2
AR 2E /N BURE I 2H 2 P NOS 1 NO K- AR (P<<
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Tab 3 Determination results of levels of NOS and NO in liv-
er tissue of mice in each group(x+s,n=10)

415 it mg/kg NOS,U/mg prot NO, pg/g prot
ER TR 2314033 431056

ekl 3.15£047° 795£1.28°
WA R4 100 227+038° 419+0.86°
HEZRR AR 400 2424031 5124074
HE AR R 200 2.66+0.44° 5.82+0.84°
THELHI R4 100 283£037° 6.98£0.79°

T TR AN BT A, *P<<0.05 5 AR HL 4 ,"P<<0.05

Note: vs. normal control group, * P<<0.05; vs. model group, "P<<
0.05
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Tab 4 Determination results of the levels of SOD, GSH-Px

and MDA in liver tissue of mice in each group (X * s,

n=10)
A5 e, mg/kg  SOD,U/mgprot ~ GSH-Px,U/mgprot MDA, mmol/mg prot
ERERYL 87521041 150.03+20.27 6.29+0.84
fm 16384234 69.54+ 846" 122541.26°
WA 100 83331965 135.81£15.28° 786+0.63°
HHEZE R 400 SLOGENLRY  143.77£19.26° 716+052°
HEZRRA R4 200 72510297 13L92E15.15 848+0.76°
HREZEI RS 100 58.81£898° 10421784 9.54+0.69°

SRR IR HLER, * P<<0.05; SRR He A, "P<<0.05
Note:vs. normal control group, “P<<0.05;vs. model group,’P<<0.05
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Study on Targeting of Folic Acid-modified Docetaxel Nano-liposome to Hepatocellular Carcinoma Bel-7402
Cells in vivo and in vitro

JI Zhuwa, QIN Fuhua, XIA Xiaojing, HU Ying (Biological and Pharmaceutical School, Zhejiang Medical Col-
lege, Zhejiang Ningbo 315100, China)

ABSTRACT OBJECTIVE: To study the targeting of folic acid (FA)-modified docetaxel (DOC) nano-liposome (L-DOC-FA) to
hepatocellular carcinoma Bel-7402 cells in vivo and in vitro. METHODS: The cell viability and survival rate of Bel-7402 cells was
tested by CCK-8 kit after treated with 0, 1, 2, 5, 10 and 20 pg/ml DOC, L-DOC and L-DOC-FA for 24 h. And then, the fluores-
cein isothiocyanate was used to label L-DOC and L-DOC-FA nano-liposome, and the rate of L-DOC and L-DOC-FA absorbed by
hepatocellular carcinoma Bel-7402 cells were detected. I was used to label L-DOC and L-DOC-FA nano-liposome, and then the
contents of them in the subcutaneous tumor tissues were detected. 28 Balb/c naked mice were selected and given liver cell suspen-
sion via back ih to induce tumor model. After modeling, naked mice were divided into blank control group (normal saline), DOC
group (3 mg/kg), L-DOC (3 mg/kg, by DOC) and L-DOC-FA (3 mg/kg, by DOC). They were given relevant medicine intrave-
nously once a day for consecutive 30 d. The relative tumor volume in naked mice was detected. RESULTS: DOC, L-DOC and
L-DOC-FA all inhibited the cell viability of Bel-7402 cells, the survival rate of cells decreased in concentration-dependant manner;
compared with DOC and L-DOC, the cell viability decreased after treated with L-DOC-FA, the survival rate of cells decreased
(P<<0.01). The rate of L-DOC and L-DOC-FA absorbed by Bel-7402 cells in descending order as L-DOC-FA (69.5% ) >L-DOC
(31.2% ), with statistical significance (P<<0.01). The content of L-DOC-FA in tumor was significantly more than that of L-DOC
(P<<0.01). In addition, 3 mg/kg L-DOC-FA showed better inhibitory effect than 3 mg/kg L-DOC and DOC on tumor, and the rela-
tive tumor volume was smaller (P<<0.01). CONCLUSIONS: L-DOC-FA has obvious targeting to Bel-7402 cells in vivo and in vi-
tro, and shows good inhibitory effect on tumor in vivo and in vitro.

KEYWORDS Folic acid-modified nano-liposome; Docetaxel; Targeting; Liver cancer Bel-7402 cells; Tumor inhibition; Naked mice
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