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Extraction of Polysaccharides from Mixed Fructus Schisandrae and Radix Astragali and Their Protective

Effects on Acute Liver Injury Induced by Alcohol in Mice

SUN Hui, YUAN Rongshuang, LI He, ZHANG Yuhang, SHI Jichao, CHEN Jianguang, WANG Chunmei™
(School of Pharmacy, Beihua University, Jilin 132013, China)

Abstract: Objective: This study aimed to optimize the extraction of polysaccharides from mixed Fructus Schisandrae and
Radix Astragali (SAP) and to examine their protective effects on alcohol-induced acute liver injury in mice. Methods: An
orthogonal array design was applied to optimize SAP extraction by water extraction and alcohol precipitation. A total of 40
mice were randomly divided equally into normal control (CON) group, CON + SAP group, liver injury model (MOD) group
and MOD + SAP group. The mice in the SAP-treated groups were intragastrically administered with 100 mg/kg SAP, and
those in the CON and MOD groups were administered with an equal volume of distilled water for 30 days in the same way.
Fifty percent ethanol (12 mL/kg) was orally given to the mice in the MOD and MOD + SAP groups at 1 hour after the last
administration, and those in the CON and CON+SAP group were given an equal volume of distilled water intragastrically.
Sixteen hours later, blood and liver samples were collected for the calculation of liver indexes of the mice in each group and
the detection of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels in serum as well as the contents
of reduced glutathione (GSH), malondialdehyde (MDA) and triglyceride (TG) in liver tissues. Hematoxylin-eosin staining
(HE) was performed to observe pathological changes of liver tissues. Results: The optimum conditions for SAP extraction
were determined as follows: solid-to-liquid ratio, 1:45; extraction time, 3 h; and temperature, 100 ‘C. Compared with the
alcohol-induced liver injury model, SAP significantly reduced the liver index in mice (P < 0.05) and the levels of ALT and
AST in serum (P < 0.05), elevated the content of GSH (P < 0.01), significantly reduced the contents of TG and MDA in liver
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tissues (P < 0.05), and improved the pathological changes of liver tissues. Conclusions: SAP could have a protective effect

on alcohol-induced acute liver injury in mice.
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Table2 Orthogonal array design with experimental results

s ame SRR ORI gga,, EEER

i ] % (mg/mL)

1 1 1 1 13.51 56.18
2 1 2 2 16.96 64.44
3 1 3 3 12.67 53.26
4 2 1 2 17.08 68.69
5 2 2 3 15.24 54.94
6 2 3 1 17.35 51.35
7 3 1 3 14.62 62.32
8 3 2 1 16.73 57.35
9 3 3 2 17.21 71.92
K, 173.88 187.19 164.88
K, 174.98 176.73 205.05
K, 191.59 176.53 170.52

k, 57.96 62.40 54.96

k, 58.33 58.91 68.35

k, 63.86 58.84 56.84

R 5.9 3.56 13.39

FE I C>A4>B
et A4,B,C,
£3 FEHW

Table 3  Analysis of variance

KIE  EEVIRM HEE B Fii Fosos PHE

ARNKLE  65.6385 2 328192 14.8770 19 <0.05
BIREUNA] 24787 5 2 123937 5.6181 19
CIEEURIE  315.306 6 2 157.6533 71.4646 19  <0.05

PR 7E 44121 2 2.206 0

2.3 PR REIRE RN/ SRR VE T R4
Al

230 UL/ AR B AT SR £

F4  FBHARERBMFERE (x+s, n=10)
Table4 Body weights and liver indexes of mice in different groups
(x £5,n=10)

oW R (mglkg)  fRBiR/g O HMERURE/e  JHAEREU%
CON 33.80+2.10  1.54%0.18  4.55+0.36
CON+SAP 100 3444£332  1.5520.19  4.50+0.49
MOD 33.67+3.64 1731020 5.15+0.52°
MOD-+SAP 100 33.70£3.83  1.60£0.19  4.7440.40°

7 a. 5CONFICON+SAPAILLE, %7 &+ (P<0.05) ;: b.5CONFI
CON+SAPALLLE:, ZERMEE (P<0.01) ; c.5MODAILLE:, ZE5FE
# (P<0.05) ; d.5MODAILLE:, ZERMEZE (P<0.01) . R,
4T A, SCONILE, MODZ /R AR & A&
DU AR, T AT R AR R SR A B Bk, E R
2 (P<0.05) , VLUIHEHE % T 50% K 50/ BT
HAUERK T i, SIERFHGUKM . SMODAMLL,
MOD -+ SAPH /)N B A4 ot 5 00 WY S 22 5 17 PR Joid 2
JHEWE AR HOI A B R o R 28 18 2 B0 TR 5 /N SRR
2 I 24 TG B R
232 BA/NRIMEHALTHAST/KY
RS A1, 5CONZALLLE:, BRI /N IMIEASTAI

ALT/K ¥R E R (P<0.058,P<0.01) , U8R
— RVERE B 50% 0K 1T 5]k /N B4 e i . 5 MODZH
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TR (P<<0.05) , $RIREINIRE S T/ RS LA
— B AR R o T TR T BT 2 B I /N BRI
ALTHIAST/K-351 76 B i 52 i)«

£5  ZAPRMEFALTRASTAE (X+s, n=10)

Table5 Activities of serum ALT and AST in different groups
(x £5,n=10)

B! i/ (mg/kg) ALT/ (U/L) AST/ (U/L)
CON 6.94+1.15 10.55+1.64
CON+SAP 100 6.62+1.30 9.93+1.81
MOD 20.08+4.09° 15.95+2.12°
MOD-+SAP 100 14.014+3.15° 11.65+1.98°

233  HHANRITHLFGSH, MDARITGIH) & &

F6 ZHPRFAHTGSH, MDATMTGHE R (x+s, n=10)
Table 6 Levels of GSH,TG and MDA in liver tissue in different groups
(x £5,n=10)

o) HIE GSH/ MDA % &/ TG &/
(mg/kg) (pmol/gpro)  (nmol/mg pro)  (mmol/g pro)
CON 17.97+2.12 7.5042.04 0.63£0.19
CON-+SAP 100 18.214+2.45 7.62+£1.94 0.60£0.12
MOD 15.24£2.28" 14.48+4.71° 1.4240.77°
MOD+SAP 100 21.59+4.60" 8.42+2.85° 0.8940.26°

&6 A1, 5CONA #H, MODA /R AL+
GSH/K T &3 4K (P<0.05) . MDAMTGH B 8%
T (P<<0.058P<<0.01) , 2R ST 05 /0 BT
A BE ST B, AL RIBOY SR, AR R R & &
. 5MOD# 4, MOD+SAPA /T2 GSH
SEWETE (P<0.01) , MDAMTGE BHH &E M
Mk (P<<0.05) , #2770 BUFFIE A AL BB e A5 Bh ek
B, MBRWE G R R T3 R 2 R IE R /N R
JFHZrHGSH. MDAFITG S & 7K V3470 B 2. 54
234 BH/NRITHLGRBEIL AL

A.CONZH; B.CON-+SAP#4; C.MOD#: D.MOD-+SAP#.
H4 FADSRFASFHRELS GAB-Fagm, x200)
Fig.4  Liver pathomorphology in different groups (HE staining, x 200)
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