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Abstract: Objective To observe the rats with liver damage induced by lipopolysaccharide (LPS) after administration of alcohol
extract of Polygonum multiflorum (AEP) for 7 d, and study the change of related indicators of cholestasis. Methods Male SD rats
were randomly divided into five groups: control group, LPS group, LPS + acetaminophen (APAP) group, AEP group, and LPS+AEP
group. A dosage of 4 mg/kg LPS was injected to the caudal vein of rats in the LPS and the LPS+AEP groups. Two hours later, rats
wereig administered with AEP (12 g/kg, equivalent to 22 times the dose of clinical medication) respectively for 7 d, once daily. Since
the liver-injury model of inflammation was successfully established, the general conditions of rats such as body weight and clinical
observation were observed. Liver function-related indicators were detected and bile was collected to determine flow rate, density and
changes of major compositions 2 h, 14 h, 5 d, and 8 d after modeling. After getting the organ to body weight ratio for each rat, liver
samples were treated for histopathological observation and the mRNA expression of hepatic BSEP, MRP2, and MRP3 was detected
by real-time PCR. Results Compared with the rats in control group and AEP group, rats treated with LPS+AEP performed weight
losing 2 d after modeling, and organ to body weight ratio was significantly increased on day 5 and 8. The results of liver
function-related indicators showed that LPS+AEP did not change the contents of ALT and AST in serum, but increased the content of
ALP (P < 0.05) and decreased the content of TBIL in serum (P < 0.05). The bile flow and density were decreased by LPS+AEP,
while bile composition was obviously changed, the content of TCHO was increased and the content of TBIL was decreased (P <
0.05). Histopathological examination showed that a small amount of hepatocyte degeneration in AEP group was observed, but
livers were damaged and grown necrosis partially in the LPS+AEP group. After 14 h, mRNA expression of BSEP and MRP2 in
LPS group showed transitory inhibition, but AEP group had a significant up-regulation of mRNA expression of BSEP, MRP2, and
MRP3 (P < 0.05). The following two time points, compared with the control group, mRNA expression of BSEP and MRP2
appeared no obvious change in LPS+AEP group, while mRNA expression of MRP3 was significantly increased on day 8 (P <
0.05). Conclusion
acid synthesis and changed bile compositions and liver function-related indicators. The mRNA expression of BSEP and MRP2

AEP induced by LPS performs obvious hepatocyte damage, showed a certain effect on expression of bile

was not changed significantly, while mRNA expression of MRP3 is compensatory increased, suggesting that cholestatic
symptoms exist, but there may be other mechanisms.
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R (ALT) /K7, HJ LPS nJ355 APAP (¥ T4
PR, 5 G D AR AL, A e o
XA B A F bR A i WIH ER iz 44 BSEP.
MRP2. MRP3 FHATRRM, PRI 5 O R0 X 46
FEbRREmE X, IR IRIRIF S 5%
1 #8
1.1 #AmEEERF

[P 258, W HZ N EIRIA 84T, it
20160220, 2 JEHHPR LA AEYIH AR BR 2 dl iR
B MTE S Polygonum multiflorum Thunb.f¥)+
PRHAR; R, 50%40E 2 IREBUR & )5 15
258 )y 3 g/mL ) AEP, £ HPLC %58, Tk
YNGR RBTE. JLRES; APAP (bt
B2 A BR A A, fib 16011005 LPS (3£ Sigma
AT, 5 L2880); RNA #REGAH & ( LiEhise
YRR A7, it EK02505); 5X All-In-One
RT MasterMix (3E[H Abm A, b5 G490); 2X
KAPA SYBR FAST qPCR Master Mix2 Universal (52
Kapa Biosystems A, L5 KK4601),
1.2 SRz

SPF 2t SD KR 136 L, 445 & 180~200 g,
) B AL e A S SRR PR A 7], SEE 5)
WP VR RIIE S 2 SCXK (59) 2012-0001. FlFE T
A GLP O BRI, R 4 H, AR ETOK,
ARSI T IACUC #fr (Zw'5: TACUC-2016-
016).
1.3 EZENEHE

QL-902 & e 37 A3 G 1] 1y FLAR DLRA 5 il 1
HIRAT D XT-2000iv H A0 (HA
Sysmex 2 1) ); GR300 73 #r K- CH A AND A 7))
Mini Spin 204l (£ Eppendorf A7) ); Cfx96 ¢
J6E f PCR AX (3£ [H Bio-rad A1) ).

2 FHiE
2.1 YIS ASFFRGRE R E L
136 HUBENE SD KR BENLA> A X R4 LPS

2. LPS+APAP 41. AEP 41. LPS+AEP 41, X}
M5 LPS B4 32 K, HAR&HREA 24 . LPS,

LPS+APAP. LPS+AEP #1 K RI%A = HE iv
25T 4 mg/kg LPS, XfH415 AEP 4145 T4 AFE
HIEhJK; 2 h i LPS+APAP 4 ig 45T 625 mg/kg
APAP, AEP #4HY LPS+AEP 4 ig 45T 12 g/kg (/k
27, HRRIARS, 28GR 2557511 22
%) ) AEP, X415 LPS 4145 T4 FAM /L B £h

K, BHEEHEZ 1K, ESLL 7 d.
22 UEERESHRETL

o5 2R A I RRMAOTRE 1 IR, AR A I i 4
BRRZ 25D, FHRBPIRNE S IL ST REAT L2
2.3 BBt

EHGERT 2 hy 15hy 5d. 8d I A Gigi
Ji 2 h A GHRALA LPS 40, oAl 3 AN iy &
PL b5 4D, R0 &1 8 HEhITERIRSG 25 25 B A
KB, ARG AT 3% 8 T LG Z 44 BRI i
HATARERNE 2, TR T —fa b 3R B S
SEALFLRER, AHIREEIE “v7 YL, AN
£ 0.6 mm. #ME 1 mm (1)< FE2R A S04 -0 e 4%
Hro WA 2 h IHVTFFR ST, RS EEE 200 pL HYT,
P AR SRR R, RS I R R
W VRS R/ /2 he R E AT A
FEAACR IR B I (TP FI F (ALB). TCHO.
BRGNS (GGT). BHLIZ (TBIL) A=k
Hul (TG) K-
2.4 IGEHE LAG X2 BT B 2 25044

%8 RAGUL EBWHEATIE BRI, 3 000
r/min 5.0 10 min #32] B35GB T4 AERAY
HllE ALT RITA 2R AL L M (AST)  ALP,
TP. ALB. TCHO. JR % %A (BUN) . GGT. TBIL.
fp% (GLU) « TG, MALEF (CREAD  JULER I
(CK) . Na's K'\ CU/K o FFIEREUAE, 15
JHIE Z 5L
2.5 RHALREFNE

BUE ST IEAEZ, TN 4%22 58 I 0 )
Jii s AL S AT AR AS, DA HLDIE 4 pm
JERE, HOBE KA, SIRAKE — 4 (HE) %4
Ja AT
2.6 FLETRAEZ PCR (RT-PCR) #&ill BSEP.
MRP2. MRP3 mRNA B iA
2.6.1 SIWicit sIWH iR TAY) TR AR
HRRAF AR, WS B-actin, 51T HE 1.
2.6.2 FEEAIZFEAR RNA  HL20~40 pg shiT4]
ZUEAR, N RNA $EHGRISPEUE RNA, B
VERARFI G A, BT —80 CIAAF T REHR
2.6.3 G RNA 4 5 ERRM  AfTH NaNO 2 000
BHNEIEREETE, BU 1 ul RNA I 5E 3545 1) RNA 4l
264 Jx¥k  RMNAKFR: 5X All-In-One RT
MasterMix, 4uL; & RNA, 2 pL; K& 17K, 14 L.
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%1 BSEP. MRP2. MRP3 % B-actin ZE 85|55
Table 1 Sequence of primers and size of product for BSEP,
MRP2, MRP3, and f-actin genes

K
3 319051 /o
MRP? 5'-AAA CCT TAA CCG GGG ACG-3' 18
5'-CGC TCA ACT GCC ACA ATG-3' 18
MRP3 5'-AAT TGG ATG ATA CGG ACGC-3' 19
5-ATT CTT CAG CAC CAA CTCGA-3' 20
BSEP 5'-ACA AAG AGG CTG CGG AAAT-3' 19
5'-AGG CCG CAA TGA TGT TAGT-3' 19
B-Actin 5'-CGA GTA CAA CCT TCT TGC AGC-3" 21
5'-GCC CAC GTA GGA GTC CTT C-3' 19

N ZeAt:25 C, 10 min; 42 °C 15 min; 85 'C 5 min.
2.6.5 Real-Time PCR 4% & 7= & U6 B 1 F 2X
KAPA SYBR FAST qPCR Master Mix2 Universal 3t
7914, KMNAAR: 2XKAPA SYBR FAST qPCR
Master Mix” Universal, 4 uL: 10 pmol/L 3514,
0.4 pL; 10 pmol/L Fi#5[#), 0.4 uL; Bitit DNA,
1 puL; JOATE RNA K4 20 pL. ¥ HFRET 4

95 °C 3 min; 95 ‘C 3s, 60 C 30s, fH¥ 40 IK;

WA IAE T o RNV 5EE1E 65~95 CHEATH il
k30T, 4 5s JHm 0.5 °C. MR 27 7
.
2.7 BUESh

Bt x £ 5 K%, EH SPSS 19.0 #4745y
T o da DR 28 07 2290 W idbAT U5 22 55 PR, 245
ZEFFI ] LSD AT AW L8, J5 224555 H] Dunnett’s
T3 BATLE#R . FF H GraphPad Prism 6 #4417
TEE .
3 #R
3.1 MARBRAREHENT

F2 NWKRAEZ 2~ d iR mEAL (K 7d%
sk, 8dAIE NI, AEP 414 iE i
W, B0 R LA s SN B 3, Ul B B aliZh T AEP
HICFENE %57 LPS (1) 3 4K AR TR M 2 d TG,
BOREG T LPS PR T W] WG (P<<0.05);
LPS+APAP 4% 8 d i fik, H5XFIA LA
ZR AN, LPS+AEP 41\ 2 d JFah A & W BAK
TXR41RT AEP 41 (P<<0.05), #iHIZid LPS 55
(") AEP W] tHIR#5 1k

K2 AEPEZ ig B Td MARKREMEN (X £5,n=8)
Table 2  Effect of AEP on body weight of rats in 7 d oral administration (X s, n =8)

3 i/ A itR/g
(gkg) #4%i1d #h252d  Hi$i3d h2h4d 4HTisd 0 gied  ATiTd #5258d
payist —  204.9+7.5215.144.7 223.8+6.0 234.5+6.5 243.4+8.9  249.0+8.9  258.6+9.3  245.2+10.5
LPS —  206.3+7.4 177.248.7°2 177.4+11.2"4 198.2+12.7°2 211.2413.4"2 218.4+14.8"2 229.9+15.9"2 219.4+16.9"2
LPS+APAP  0.625 201.3+7.3 176.3+4.8" 175.6£6.7° 187.5+10.5" 200.5+7.6" 201.8£6.5" 207.19.6" 198.9+10.0"
AEP 12.0 203.6£4.9 210.2+4.4* 219.6+5.7% 231.5£7.3% 239.3+6.9" 2358+154" 250.8+8.9" 238.1+8.4"

LPS+AEP  12.0

207.7+4.9 177.8+4.8"2 172.9+11.6°2 186.6+13.9"2 204.6+11.1°" 210.949.0"" 222.1+9.0** 210.5+10.0""

55X "P<0.05; 5 LPS+APAP 4lH#%: *P<<0.05: 5 AEP 41LE: “P<0.05
P <0.05 vs control group; P <0.05 vs LPS + APAP group; “P<0.05 vs AEP group

3.2 XRRMAERIS N0
Y525)5 12 h RIN, 45T LPS 1) 3 4RI H B
TEEAYG SRR N DU RS sl
DL BRESTICEE, 2d GBWIRE . FE— Rk
Grifh, b LPS+AEP 21 8 a4k .
XA AEP 4145 1] s 34 K Hh B SR IS
EIEBNIER, BREBMOCE, X RIS 240
th, AEP HIEE M.
3.3 XTKRATAE RN
2 LPS i%553)5 2 h, LPS ZHAIFIE R 505 % 4 L
W ETHE (P<0.05) Uil LPS s 5 nl 5l K

BUMFREF K : 14 h 5, AEP 2415500 M2 0 i 25 1k 22
&, ULHHIRAiYs T AEP JoiEtE, 17 LPS+APAP 5
LPS A5x4 b, HIERHHEF & (P<
0.05); 5 d i} LPS+APAP 5 LPS+AEP 415 % 4]
I AEP A LLE, HE R = (P<0.05), 1 LPS
BN TR R B IEH ;s 8 d i LPS+APAP 41
5 LPS+AEP 4154 20 . AEP 4181 LPS 41 Lb %,
JF I R $07FE (P<<0.05), [R]i LPS+AEP 414
LPS+APAP ALK L HIEEAEEMER (P<
0.05). UL LPS 31 AEP vl L #EdE, (1
A LPS+APAP 41 . WL 1 HAE R Z A
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Bl Bt A LA R )
3.4 FARBEFRE. ZBESSEIERIEN
8 d iy LPS 1 AEP 41 5 x4l tbas, Wi

[ i
20, = LPS
9 LPS+APAP
s AEP

B LPS+AEP

*H

]

N N
§ §
§ §
N N

2h 14h 5d 8d

50 AL B P<<0.05; 55 LPS 41Lb#:: "P<<0.05; 55 LPS+APAP
ALhi: “P<0.05

P <0.05 vs control group; “P < 0.05 vs LPS group; “P < 0.05 vs LPS
+ APAP group

1 AEP W &EXRIEER 2 h, 14h. 5d 71 8 d B9AFARE
RAEHIEM (X Ls,n=8)

Fig. 1 Evolution of liver to body weight ratio in each group
during experiment at 2 h, 14 h,5and 8 d (x £s,n=8)

PEZE 5, LPS+AEP 4Ry s 56 f4 . LPS 41 A0
AEP AR B # T (P<0.05), MHIT&ELEH
PEZESE, LK 3. PRV BT 45 3L R, LPS+AEP
ZH K BRIy TCHO Bont 2 BB T = (P<<0.01),
i TBIL &2 &A% (P<<0.05), HAbehrC &M
Zr, SiRNE 4.

F3 AEP WARAETIRE. BEEFIE (X L£s,n=28)
Table 3 Effect of AEP on flow velocity and density of bile
inrats (X £s,n=38)

ui =/ IR 87y JIE - e/
(gkg") (mL-h™) (gmL™)

R — 0.88+0.20 0.9740.01

LPS — 0.87+0.26 0.98+0.01

LPS+APAP 0.625 0.9540.19 0.96+0.03

AEP 12.0 0.86+0.16 0.97+0.01

LPS+AEP 12.0 0.71£0.16"  0.954+0.01"

SaREALEEE: "P<0.05: 15 LPS 41H#: "P<0.05: 5 AEP 4]
Hig: “P<0.05

P < 0.05 vs control group; “P < 0.05 vs LPS group; “P < 0.05 vs
AEP group

F4 AEP MW KRIETHENIBIREZNG (X L5,n=8)
Table 4 Effect of AEP on bile biochemical indicators of bile in rats (x *s, n =8)

. B . TCHO/ GGT/ TBIL/ TG/

213 flit/(gke!) TPAgL™") ALB/gL™) 4 4 S .

(mmol-L™) (U-L) (umol-L™) (mmol-L™)

if e — 2374039  0.30+0.28 0.3240.07 14.745.9 4.39+2.34 0.07+0.01

LPS — 2.5240.52  0.58+0.15 0.47+0.11 10.6+1.1 2.36+0.59 0.07+0.02

LPS+APAP 0.625 2.14£0.19  0.24£0.15 0.37+0.13 12.043.2 3.01£1.76 0.0620.02

AEP 12.0 2.23£0.20  0.43+£0.19 0.350.10 10.742.5 2.92+1.70 0.07+0.01

LPS+AEP 12.0 2.50+0.85  0.34+0.54 0.44+0.04" 11.7+4.0 1.94+0.90" 0.07+0.02
x4 "P<0.05 “P<0.01

"P<0.05 “P<<0.01 vs control group

3.5 WARRILFEELAIEIE

W% 5 fz~, 8 d I, LPS+APAP ZH AT 40 ff 4t
MRS ALT. AST & T+ (P<0.05. 0.01);
AEP 415 LPS+AEP 41 K[ IMLi& ALT. AST 5%
Y1F1 AEP 2L TE BE M7 T, UL R0 3
Mg FEbRANEUR; LPS+AEP 405 LPS 2y AUAH
KAabr ALP 7K P A B35 (P<0.05.
0.01), LPS+AEP 41 TBIL /KPR ALK (P<
0.05), TCHO Fl K /KP4 AEP 417} 5 (P<<0.05);
FAME TSR] LPS 1B AIAH L GLU Jifi
TG F#% (P<<0.05), $ERvREfAAERFThfe R4 .

3.6 (ALORIBFINEL

TN R e, RIS, T IX
NRAFAR LI ALY 5k, X HAUFSEIE S, 41 R4l
ZURIIRAZ; LPS 2141 i S 23R LA S5 4%
LPS+APAP 2H n] WL KTHIAR H IMLIRFE, & 7 I Sk
B W A, WERRIE AR SERAT ;. AEP 43
3 DI I P IR AE S 9 40 s s LPS+AEP 2 1]
DL JRy 7™ g kIR A, S5 LI 2.
3.7 K BTAE BSEP.MRP2 5 MRP3 B mRNA
Epe: Al
3.7.1 5P KEUATIE BSEP mRNA ik 56m0 &
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37, 4524)5 14 h, LPS. LPS+APAP. LPS+AEP
ML 3K W32 23] (P<<0.05), HEMNZ LPS
o K BSEP M. 1 AEP A5 s /K T =il 4

% (P<<0.05. 0.01), Ui AZE T10] B 55060 K &
BSEP KA H B FGEIEN, nJ{E3EIHy /R 14 4 Wk
EHE

F5 AEPEHig 475 7 d M IAEWIEFRRIFIE (X £5,n=8)
Table 5 Effect of AEP on blood biochemical indicators of rats after 7 d administration (X s, n=8)

3 i/ ALT/ AST/ ALP/ TP ALB/ TCHO/  BUN/ GGT/
(gkgh (ULH uLh (ULhH gl (L)  (mmol'L™) (mmolL™") (UL

Xof — 43.1423.6 196.5£76.7 199.1£17.6 553+2.8 39.6+1.7 1.82+0.41 12.5+2.2  2.43+0.53
LPS — 48.6+18.8 215.8+60.5 234.5+18.8" 53.9+1.9 383xl.1 1.97+022 13.4+1.6 3.88+1.46
LPS+APAP 0.6  59.2+293" 270.8+123.0" 201.0+49.3 53.3+9.5 38.6+7.1 1.79+0.50 13.3+2.4  4.13+1.73
AEP 120 41.8+12.4 166.9£65.9 202.1£67.5 48.5+12.1 33.9+9.5 1.5240.43 11.3x1.7" 2.00£0.53
LPS+AEP 120 37.1£11.0 185.9+46.5 261.0452.2" 55.0+3.9 38.7+2.6 2.00£0.234 12.442.1  3.00£0.93
i3 Fil &/ TBIL/ GLU/ TG/ CREA/ CK/ Na'/ K'/ cr/
(gkgd  (umolL™) (mmolL™) (mmolL™") (umolL™) (UL  (mmolL™") (mmol-L™") (mmol-L™")

PO — 1794045 4.76+0.72  0.79+0.13  17.2+3.3 2491.1£1093.9 142.3£1.7 5.3040.79 95.2+1.4
LPS — 1.66+£0.60 6.93£2.85"  0.59+0.22"% 18.3+3.7 1721.4+516.1 137.124.5 5.26+0.65 90.3+4.0
LPS+APAP 0.6  1.77+023 5.17£0.72  0.98£0.50 15.044.5 2582.0+1461.6 132.2+19.8 5.44+0.84 88.1£13.2
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