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Effects of Lycium barbarum polysaccharides on blood indexes and

liver tissue morphology in rats with intrahepatic cholestasis
XIA Yong, CAI Delei, FU Jianyun, XU Caiju, SONG Yanhua, MENG Zhen, XIE Jiaying
Institute of Physical, Chemical and Toxicology, Zhejiang Provincial Center for Disease Control and Prevention, Hangzhou,
Zhejiang 310051, China

Abstract: Objective To study the effects of Lycium barbarum polysaccharides (LBP) on blood indexes and liver tissue
morphology in rats with intrahepatic cholestasis. Methods Sprague-Dawley rats were randomly divided into the control
group, the model group, and LBP low, medium and high dose group. The rats in the model group and LBP dose
groups were given 60 mg/kg alpha—naphthylisothiocyanate ( ANIT) by gavage every three days of the experiment, and
the rats in the control group were given salad oil instead of ANIT. From the third day, the rats in each dose group
were given 40, 150 and 600 mg/kg LBP, and the rats in the model group were given distilled water. After four weeks,
the blood and urine indexes were measured, and the morphological changes of liver tissue were observed. Results
From the third day of the experiment, the activity of rats in the model group and LBP dose groups decreased, and the
color of urine changed to dark yellow. There was no abnormality in the group. In the model group, the levels of serum
total bilirubin, direct bilirubin, total bile acid ( TBA ), alkaline phosphatase ( ALP ), < - glutamyltransferase(y — GGT),

cholesterol, alanine aminotransferase ( ALT ), aspartate aminotransferase ( AST ), white blood cell ( WBC ), percentage
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of granulocyte, urinary bilirubin, urinary bile acid, liver mass and liver to body ratio were higher than those in the

control group, while red blood cell and percentage of lymphocyte were lower than those in the control group (all P<

0.05). Pathological changes of liver tissue were observed. The levels of serum TBA, ALP, y-GGT, ALT, AST, WBC

and liver to body ratio in LBP high dose group were lower than those in the model group (all P<0.05). The infiltration

of inflammatory cells, proliferation and expansion of bile duct, degeneration and necrosis of liver cells were alleviated.

Conclusions LBP can improve the blood indexes and pathological changes of liver tissue in rats with intrahepatic

cholestasis at the dosage of 600 mg/kg. Inhibition of inflammatory response and reduction of oxidative stress injury may

be the mechanism for alleviating cholestatic liver injury.

Keywords: Lycium barbarum polysaccharides; intrahepatic cholestasis; hepatic function; liver tissue morphology
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SR T IR AR 4 i 7 vk 2 A 25
B B TFAREGFEMLINE R 3, Hh2hy)
P RERARQIOIE I, 5 S AR IR B 8 g A=
PR AR 5 RS AT, ST 1T 0 oA JIEL 3 A AR
B ZOH TR oA ENE (alpha—naph-
thylisothiocyanate, ANIT) J& 254555 P I IR R
MR ¥, B AT | AP A A R A Ry
ST RBFTE AR 2 T4 T R B ANIT (9771544
AP IR R R, RIS & i MR 2 e AT 1
T, WA R UMb . RIS R ST HEUE S
s . BLHGE AT .

1 RS

11 ER%IPRAFRBLEH LM SD KW
A e s S s A BR TR A\, A AT IS
4 SCXK (J7) 2017-0005, ik, AH 150~ 180 g.
SR SRR AR L s oL, BT GB/T
14924.1—2001 (SE5ush) oA iRk FH B Rt br i) o
WA PRBEAEE, SCsh W il R vl e
SYXK (#f) 2013-0190, WA 21 ~24 C, HXRE
45% ~ 10%. LB RiT7E S B RS N 3 do
1.2 FZRXAEME  ANIT (1 smhkE R
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E 3+ F ) ; 3DHISTECH Pannoramic SCAN %I J&
BB R AL (] R 3D AR ;i EG H-800
R4 ASIPRA ML Gl T RHE A BRA A .
1.3 ZFx 50 HEEME SD K EBEHL 4 R 1F X} B
4. AN RIS ZREIR . . SR, AR
TR 25 F A SCik (2, 8-9] My AT AH IR
RS, SRAE B IEA T2 . SC560 4 R4 T
YR AR Z K. P Rl R 1.2% (5
HARB) ANIT @hmmEs s s, LUa kR 3
RK—IK, HELKER, EEMENEEE 2h, B
BARN 5 ml/kg, SEHEE 3 Kile, milA il
BHIG . . @l KR 40, 150, 600 mg/kg AIAT
ZHE, TR IR R R AR 250K, R —
W, Fek 4 8, BEEARN 10 mL/kg, 1F% % R4
DL R R AR, ARy Ik RIA R T R, K
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W, B, H HRREEHL ORI 5 38 )
FREE R B, 2808 3 2 WkOR 5 W, A DU 21 41 fi
(RBC). F14iis (WBC). MZLEFH (Hb). #REL4H
B 4 bk (LYMPH% ) . BB 4 il & 4> kb
(MONO% ) . Fi#iffi & 43t (GR%) . & N ¥ 2 T
(ALT) . #HHEE G (AST) ., BEHIZMHZIZE (DBIL) .
MARLTZ (TBIL) . BRMEBERRAG (ALP) . -4 2k
R (y-GGT) . JHEEE (CHOL) G JH VT iR
(TBA) . W4 R FURH, £ 0.45 pm —IRPEJEAR L
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2 ERHIR N TS 0 A0 R T B b 22 (as ) 4
W, R 2EFFEORA AL ] FEBCR ¢ K58 i ]
R 25T, FE—2E W ELECR ] Dunnett— K55 ;
T ZZAFE ORI LU R ¢ KB A1 Kruskal -
Wallis H £i55 . #3550 & R 5001 R R #3505 25 43
Bro KK HE a=0.05,
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21 KR —MEI LI 3 KGR, HRI IR

F R RS Shik s, PRSI KA AE, 2R
B SCIAE 1 ERAS, B BRI AR
U B B, IRE RS . I E X IR K R I 5
o LN IE KRBT

2.2 5MKA Mk FHyEIRIFE RTRXTIRA K
f. RBC Fl LYMPH% ¥ {IX T 1E & X HE 40, WBC Fil
GR%H i T IEH X HRZH (P<0.05) . 4% 745 4 A Al
YR KB WBC i, ZRA5I¥E X (P<
0.05); Hrr, wmiflaEdl KR WBC TR R 2
(P<0.05). FftZHEigs2iieE S WBC fFLER R -3
KF (F p=11.426, P=0.002). 452K BRIHA M 2%
SRR E TS FE L (P>0.05) W3 1.

&1 5 AURBUMBA D IARIR LR (35, n=10)

20 51 RBC (x10%L) Hb (g/L) WBC (X10%/L) LYMPH% (%) MONO% (%) GR% (%)
TEH X HRAL 145.8+10.9 7.9+0.4 10.121.9 71.2+3.3 3.0£0.6 25.8+3.2
FERY XoF W2 136.7+10.9 6.9+0.5 13.5+2.2 67.1+3.3 3.4+0.7 29.5+3.2
Hkd 24
iSlke) 137.9+10.6 7.0+0.4 12.842.4 67.4+3.2 3.2+0.9 29.4+3.2
rpo a2 139.0+7.9 7.1£0.5 11.8+2.1 68.7+3.9 3.2+0.7 28.1+4.1
gk 143.6+9.7 7.4+0.5 10.4+1.9 70.2+2.7 2.9+0.8 26.9£3.0
e 4361 1.880 3.675 2.807 1.329 2.601
PAE® <0.001 0.076 0.002 0.012 0.200 0.018
FAH" 0.936 2.031 3.896 1.922 0.865 1.299
PAE" 0.433 0.127 0.016 0.143 0.468 0.290
e a RO A 5 IE 5 0 BRAL LU b 3R & 7 A SR ) B A L35

2.3 5K A i AR LA BRI IR R R
TBIL. DBIL. IBIL., y-GGT. ALP, ALT. AST,
CHOL A1 TBA Y& FIEH XL (P<0.05), #55&
2H AR R X BB 2 K Bl y—GGT. ALP, ALT. AST Fl
TBA b, ZR¥AZRIFFEX (P<0.05); Hr,
BRI KB y-GGT. ALP. AST Hl TBA ¥4
RUIXTHRZH (P<0.05), . mflmd4 KRE ALT ¥R T

AR RRZH (P<0.05) . it ZHE4 25515 5 y-GGT
(F p =7.687, P=0.009) . ALP (F uy =8.738, P=
0.005) . ALT (F 1%=10.798, P=0.002). AST (F pu=
4.818, P=0.035). TBA (F z%=16.248, P<0.001) ¥
FEFIFE RN R FR o 25 2R BRI A i 77 2B AL e 45 25 55
¥iegeitAm L (P>0.05). W3k 2.

&2 5 HRBUMGEAMAEARILEL (ess, n=10)

15 TBIL DBIL IBIL y-GGT ALP ALT AST CHOL TBA
(pmol/L) (mol/L) (mol/L) (U/L) (U/L) (U/L) (U/L) (mmol/L) (mmol/L)
N POyl 2.620.5 1.6+0.2 1.020.5 0.98+0.41 129421 32.2+4.3 145.1+20.4  1.86+0.24 13.524.0
BRI HRL] 287459 222454 6.5+1.8 3.24+0.81 26656 72.0+12.1 24284620  3.17:0.46 43.8+8.4
AL 2
iR 274457 20.7+5.8 6.7+1.8 3.33+0.93 25853 73.9+145  246.5+64.0  3.12+0.44 40.2+8.2
P 24.5+7.2 18.0+5.8 6.5+2.3 3.13+0.78 23855 552+113  230.9+63.1  3.10:0.45 36.5+8.5
IR 22359 16.3+5.0 6.0+2.0 2.21+0.82 20141 52.0£19.1  163.9+£58.6  2.75+0.37 29.7+7.2
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g5 TBIL DBIL IBIL v=-GGT ALP ALT AST CHOL TBA
(pmol/L) (pmol/L) (mol/L) (U/L) (U/L) (U/L) (U/L) (mmol/L) (mmol/L)
RER 14.040 11.995 10.321 7.812 6.680 9.828 4.734 8.034 10.306
P{E* <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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M y=GGT FHEHE AR FR A RFAE B 2 R
JER2E2 i “ALP B IER ERR 1.5 £, H y-GGT
M IER ERR 3 657 nlS W R IR IR R R
I, AR LR M2 . IRRFRIAALUES
E R R R U P AR DR B AR () A B

A 22 700 ) 38 AR AR SR i A R T 2
o HIEBFFERIBE AL ZMEAE 100, 200 mg/kg 4
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