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[FEE] B NS5 WA M5z 5 A Ko ki 40 i CD18 4% 7% £ B3R 15 g IRYE 7 L (LD) 35 7 A, 1 98 4 5 AT
FEVE AL . ko 20 HRRA N 4 41 % B4 B2 LD 5.0,2.5 . kg ' (3&/E25iH8) 4., LA BH ig 425 1k, #%
58 d, Xt IR MBI AL ig S5 A ZE K . Hoh S8 5 REGZH | h 5, BRxT HRA ig 46 A A0, Hofih 4% 41 K B4% 100 mg-kg ™' 1 3K
P g o-Z% 5B SRR IS (ANIT) 46 A= vl o 55 8 SR 3 IR BRUJIF JE , £ BUIF IE & RNA, RT-PCR 5 I £ 251 25 45 | MDR1a, MDRI1b,
MDR2 #1225 25 48 5C 25 11 MRP1 mRNA , MRP2 mRNA 12 3 ; H HE 5 Jok M40 58 1L , vt = 200 B (S0 o v Moz 410 g CD18 3535, 1fiL
A Z5OASCI A P A L SOk 40 A A, 85 R AT A 41K U 4141 MDR1a, MDR1b mRNA 235 & # 1 Jin (P <0.05,P <0.01),
MDR2 mRNA,MRP2 mRNA 43 5|75 72 ik B4 0 ok B K A9 #a 35, MRP1 mRNA ik £ @48 fk, LD 5.0,2.5 g-kg ' Xt fH T A AR
KEF2141 MDR1a,MDR1b, MDR2,MRP1 ,MRP2 mRNA 33k ¥ T B AL . LD 45 45 265 4 (3 200 o 5 DA % b 200 i i A
Feias, CDI8 22 J6im B W] AR PRI (P <0.05 I P <0.01), £5i®: Je VG AL ANTT 375 5 1 I 7 I AR ( 28 JFF IEE #E )
A ARG TR F, AR R AL 32 22 5 0l o 40 6 250 B AR AV IR 98 B N, 9 2 IR A8 452 47, DA A T IR T i A OG T
IR I 2 15532 1 B 1143 F MDR,MRP JCRATREAR K.

[kgER] MG IR, Z4WMAHEA; Z2H4MZ5MEEH; CDI8

[MES%ES] R285.5 [ X#t4RiRAD] A [XE=EHS] 10059903 (2011)21-0214-04

Effects of Longdan Xiegan Pill on Expression of Multidrug Resistance
Protein and Neutrophil CD18 in Cholestatic Rats

DONG Wei, LIANG Ai-hua”™ , LI Chun-ying, TANG Xi-lan, WANG Jin-hua, XUE Bao-yun, WANG Xiu-kun
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract ]  Objective; To observe the effect of Longdan Xiegan pill (LD ) on expression of multidrug
resistance protein and neutrophil CD18 and tclarify the possible mechanism of LD to clear dampness-heat of liver
and gallbladder. Method ; Twenty healthy Wistar rats were randomly divided into 4 groups: control group, ANIT-
treated model group,LD 5.0 g-kg 'group and LD 2.5 g-kg ' group. LD groups were administered orally for 8
days, while control group and model group were administered orally with equal distilled water,once daily. After the
last administration for 1 h,model group and LD groups were treated with 100 mg-kg ™' ANIT, while control group was
administered with equal peanut oil. After administration of ANIT 72 hours, The liver total RNA of all rats wwas
extracted and the levels of MDR1a, MDR1b, MDR2, MRP1 and MRP2 mRNA in liver tissue were detected by
reverse transcription polymerase chain reaction ( RT-PCR). The expression of CD18 was measured by using flow
cytometer. Total leukocytes and granular leukocytes were counted by using microcomputer controlled hematology
analyzer. Result: The expression of MDR1a, MDR1b mRNA in model group wwas significantly higher than that of
control group (P <0.05,P <0.01). The expression of MDR2, MRP1, MRP2 mRNA was not obviously changed.
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LD 5.0,2.5 g-kg ™' group had no obvious effects on expression of multidrug resistance protein in cholestatic rats.

LD groups could reduce total leukocytes granular leukocytes and CD18 fluorescence intensity. Conclusion:LD has

protection in ANIT-induced cholestatic rats, which is similar to the syndrome of dampness-heat of liver and

gallbladder. The protection mechanism maybe mainly related to inhibiting endothelial-leukocyte adhesion,inhibiting

inflammatory responses in bile ducts, alleviating biliary injuries, increasing bile flow of intrahepatic bile ducts, not

related to the expresion of MRP1 and MRP2 mRNA in biliary epithelial cells.
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A EREY S N A ST I RSN (TR R E I N
W EET A M S R A R TR T
JFRERRE A AT 3R B & A R 19 e IH TS AL RE
E N o- 2% S B HURR s (ANIT) B UM 7 9 1
B IR 43 b g, I AR 460 3 M IR A8 5 1 A
A5 AR 1L 3% TBil, DBl ZKF o3,

Z 2y 25 8 1 (MDR) Ml £ 25 1iif 25 M1 5C 8 A
(MRP) J& T ABC %45 & & % i8 /& ( ATP binding
cassette transporter, ABC) Rk, )5 & & —H B K E
F1, 5 ATP 455 76 MO 9 BT I Ak 0 il 1A | 2
LA S5 A L, A S R R ST IR 24 TE L
BT 2K RS SRS 2R TR AR RE R B .
ABC %3z P 9 78 5 7 LU R 51 2 R o 43
A /N B ABC %% 3 (0] 15 IE /N BT #1920 38
BN 3 Wb o N H IV o3 i B B R 2 T5% o R
Z 80 WA HLBT B 7 AR B Y IH N e s R
ABC #;i2 % {1, 40 MDR A MRP™ . 40 a5 W 4 T
KN PR AR A RS i
W GRRE A3 S A RN B AR A I A R N B
PR E ST o A B M 9 s B BT A AR B 1Y
0 DI RE R i N e 5 A R M TR —E R R
CD11b/CDI8 J2 rh¥r 240 i ¢ 35 14 1 22 0 25 N 7 7,
A S PR 4T S PR T R R

ARSI ik ANTT 3 J R BRUIE 3 98 R 7Y, 0L
4 MG AL (LD ) X MDR H1 MRP K v 4k 40 Jfg
CDI8 (520, #R i) LD /Y Al GEAE FH AL o
1 ##

1.1 s Wistar SR, i ,20 B, /K (240 =
20) g, 1 A6 5 4k 8 F) 42 5250 S W R PR w4 it
A ABIIES SCXK () 2002-0003

1.2 240 Je S T2y R 24 K T b 245 4 L )
55 (v 25 ) 2005 AR AR [R], JH rh A8 0 = oK il
Akebia trifoliata ( Thunb. ) Koidz. , % 100 g 4= 2545 42

Longdan Xiegan pill; cholestasis; multidrug resistance protein; multidrug resistance-

By 11 g, b st R s A A A w44
1.3 {U#  Centrifuge 5810R fI% I 5 3 B 0> AL ( 7
= Eppendorf /A F]) ; GeneQuant Il #1R xE &L (£ H
Pharmacia 2\ &) ) ;GeneAmp PCR System 9700 PCR 4%
(S&[E ABI 22wl ) 5 B B R 18 2 48 (3 [H Syngene 2y
Al) sDYY-I31B B A 3k AL (b5t i 8 — XA ) 5
EPICS XL ¥ =8 40 fg 1% ( 2 E Beckman-Coulter 2%
Al) s MEK-6318 il 5k T804 ( H AL A A .
L4 WA ANIT, th % [ Sigma /A A 7.
TRIZOL Reagent, Super Script " I First-Strand
Synthesis System for RT-PCR, Platinum Taq DNA
Polymerase, 10 mmol-L ™" dNTP Mix, Low DNA Mass
Ladder, g1 3% [ Invitrogen /A R A= 7 o Big b, b 9 (=
Oxoid A& A 77 . ¢ YeFRiC B Mouse Anti Rat CD18
(MCA775PE) , % [& Serotec 28 H] A7, JF & 4
(H1t*5- 20040607 ) , i 15 24 4 P Ak 2 300 A7 BR 2 W) A=
7o HA R B o [ 7 a3 M 4l
2 AFE
2.1 iy B REIRREREYL D W 4 4. x)
HEZH BERILE LD 5, 2.5 g-kg 4L, UL S Ho KR
TH g A2 1R S8 d, X R4 B4 AT
SERTRZEIK . TH S d 4525 1 h 5 BB RN 45 25 4
KB 100 mg-kg™'1 YA ig ANIT 6743 (10 g-
L) X IRALK R ig S RBUIE AT, 5 8 d B2
1 h,lL20% S Hi3H (0.5 mL/100 g)ip BREE, B ML A1
HFIE. %5 8 d SEHR i sh 2SR 45K 16 he
2.2 MDR fil MRP mRNA ik % JIFIE & T #l %
IR BAR R, R R4 R 25 1 0 T U 48 e A K, 1%
WA B RIE T %0 & BB T TRIzol 3205 2 UK
FUIT2H U8 RNA, Z BESCHR[5 ] 4 ik B MRPL,
MRP2, MDR1a, MDR1b, MDR2 H {5 % 5| ¥ 1
GAPDH & ZZFE NG Wy (R 1) o e IR0 & 3L 6,
SRR S RNA S 8% 5k i cDNA, PR cDNA
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1 PCR P71, [ 3 AT 50 pl, MDRla,MDRI1b,
MDR2 ,MRP2 J & &1 :94 °C FiiAs 1 2 min, 94 °C 4§
30 s, 55 CiRk 30 s, 72 C 4L 30 s, 5E 1% 30 MEFF,
72 CHHIEM 5 min FRAF IR B MRPL [ 20 454 :
95 C HiAF I 5 min,95 C AR 30 5,55 CiB 4k 30 5,72
CHEAH 30 s, 58 1 35 MR, 72 CHLEM S min K15
FE R Beo PCR =¥ 28 35 s W8 i v UK S R A7 Ok
B 49 45, ¥ MDRla, MDR1b, MDR2, MRP1, MRP2
mRNA § 14 24 1 ROGEH 5 GAPDH (W B 22
FAE Rl i 250, A HeAs | 3Rk
#1 31MFFRF PCR =ik M

51 1E X5 R 75 PeR D
/bp

MRPI 5" -TTCTAGTGTTGGACGAGGCT-3’ 227
5'-TGGCCATGCTATAGAAGACG-3'

MRP2 5'-ACCTTCCACGTAGTGATCCT-3' 1084
5"-GATTTCCCAGAGCCTACAGT-3'

MDR1a 5'-GATGGAATTGATAATGTGGACA-3' 351
5'-AAGGATCAGGAACAATAAA-3'

MDR1b 5'-GAAATAATGCTTATGAATCCCAAAG-3' 325
5'-GGTTTCATGGTCGTCGTCTCTTGA-3'

MDR2 5'-AAGAATTTGAAGTTGAGCTAAGTGA-3' 143
5'-TGGTTTCCACATCCAGCCTAT-3’

GAPDH 5'-CCATCACCATCTTCCAGGAG-3’ 576

5'-CCTGCTTCACCACCTTCTTG-3’

2.3 ARJELL A0 RO e R AR i CDI18 KRGk

IR Bl IR 7 i A BBt R P i 3R - 5430 < P 4
JfL B A 4 B S 8, BB EE I 100 wL, fin A PE #5ic
B Mouse Anti Rat CD18 $uik 5 wL R4, I AL 41D

VAW 3 mL, LW 4 min, 1500 r-min "' Z.0> 3 min,
JimA PBS 3 mL,1 500 r-min ' &0 3 min, & .
WA A PBS 3 mL,1 500 rmin ' .0 3 min, 3 I
o A PBS 0.5 mL, 47, ¥ 20 40 i A 1 47 %
WM. CD18 YR 3K FH - ¥4 2¢ 5t o B2 DL KOk 248 A BH
RIKRFEIR,

2.4 ZatE e SLImBEBHLL v s KR, D
SPSS 13. 0 A2k FH B 28 U7 22 3 ik AT ge it , 4 )
FbBRk H LSD-r K3 5 . P <0.05 g1t 2 X,

3 #R

3.1 J¥ 441 MDRla, MDR1b, MDR2 #I MRPI,
MRP2 mRNA ik & 5% IR AH b, A
BRI R B — kM ig ANIT 72 h J5, iF 4440 MDRIa,
MDRI1b mRNA ik B E i (P <0.05,P <0.01),
MDR2 mRNA 1, 4 34 fin #a %2 K 38 G i 2% & X,
MRPI mRNA F1 MRP2 mRNA [ 45 fk, % ik T 45 1] 2%
ZeS, HHIRA L, LD 5.0, 2.5 g-kg ' 44
MDRIa,MDR1b,MDR2, MRP1, MRP2 mRNA ikt
W s, Wk 2,

3.2 FAH T IR AR B PR R AH L CD18 3K 3k 1Y 5
M 5555 B A AH EE B A 21 R R — Wk ig ANIT 72 h
Je o F A B LA Rk A B B B R (P <
0.05,P <0.01),CDI18 % Y i LB B A8 b ; LD 4%
S5 2520 M B DL ROk A B T R R
SRRV B TC W] B 25 55 LD & 45 25 4 CD18 %ot
PR LRSI ZH /N (P <0.05,P <0.01), 441 CDI8
RL A BH PR Rk B B 98% A4, A W] R
b ZRIEKS,

®2 RBEBFAIMEHRMAKR MDRla,MDR1b, MDR2 mRNA FRiX KM (2 £5,n=5)

2H 5 F /g kg ™! MDR1a/GAPDH MDR1b/GAPDH MDR2/GAPDH MRP1/GAPDH MRP2/GAPDH
it 8 - 0. 104 £0. 150 - 0.317 £0. 290 0.542 +0. 282 0.916 0. 329
iR - 0.451 0. 232" 0.590 £0.234% 0.682 0. 378 0.516 £0. 295 0.590 +0. 426
LD 5.0 0. 638 +0. 245 0.792 +0. 328 0. 555 0. 652 0.554 +0. 281 0.580 0. 372
2.5 0.569 0. 147 0. 621 0. 068 0. 574 0. 370 0.535 +0. 369 0. 603 =0. 437

TS X BA g, P<0.05,7P<0.01 “ -7 RILEK,

£3 RESHAMETRRXRABRIAMRUARBOBIM(r+s,n=5)

21 5 R /g kg ! 140 i g/ x 10° /L A ML/ x 10° /L CD18 ¢ Y5 Ji BL4E ML CD18/%
X 8 - 13.08 =2.59 2.96 +0.82 5.07 £0.59 98.34 +0.72
LR - 16.84 =1.99" 6.76 +1.20% 4.59 +0.60 97.26 1. 87
LD 5 14.26 =6.66 5.26 +3.13 3.93 20. 14% 98. 54 +0.79

2.5 15.24 +4.27 5.94 +1.39 3.54 +0.33% 98.62 +0. 15

S IRA " P <0.05,7 P<0.01; 58 Y P <0.05,Y P <0.01,
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I AR AR Hp R LAE A5 =2 — , BT 9 e BRAG I
ARG Rl K 22 2 T I 2R 0, I PR BB RPN & H
IR, T o ANIT B8 3 AR B IR AE 3 i 1, IR
T DR /0 o TR 25 2 ok s 5N 2 P R O 3
TR AR AR o 3 AF R AF 5% 3% B, JHF 48 J I /N 457 44
RIS b AV 2 BAT IR B A Th B R 4 1, 24 X
ekt E R 1 o 1 Y Rk s T B A2 B R A, 1] fig
HOMM AL, BF58 ' % MDR Ml MRP % [H % 5
RETH IR R KR A 5% o ASHIFSY & B, ANIT A7 21 K
FUAY MDR1a,MDR1b L) K MDR2 mRNA ik /KTt
75,0 MRP1 &% MRP2 mRNA 2 ik /K - &A% , i 15 9
ANIT W] DL 0 ABC JE R 9 % 3% % % 0 9 8 42,
T ABC 454 &% ia k% 11 MDR I MRP 728 7 | 1%
BRI LD 2 BE AT I IR AR K Ty, A
B AT A AT W LD A B8 Y R IR R AR A
UYL AR, ARBRSE BR LD 4R A B MDR LA
MRP Sl 4 34 JG BA S 5% w0, 22 B LD #%)  AR 4 T g
N3 i 45 A T MDR 8% MRP Jir 9281 o

FLA A 5 90T ) R A R TR A VI R R . TERAE
TR e 200 3 3 785 R R 2 L PN B A 1) 46
FEFR LB 1, IF 0] T B0 BB RS A R T
AN G RAL B, CDI8 AER B, G R Rk 43
TRy L[ g WAL, fAAE T 45 PSR AY 11 240 M B I
1400 i 2% T 1) 36 B A1 7 CD11b/CDI8 5 1f 4% P fz 4
M 26 Bk PR F- TCAM-1 (%) 25 5 J (40 if 285 B F i 48 B
M FE RN AR R, ANIT BEEL 4 % 300
247 6 24 RV 440 S 45 B 84 L LD X ANIT 3 4585
() F1 2 S5 R A P 85 A — o R ARk 3, I AT B
(% CD11b/CDI8 ik, #2735 ANIT % S 1 JiF 1
35 F1 A0 A R PR A0 T A R R O, X S
SCHRIR E A — B2 A AT S % W) LD W L)L
I AT F 20 T A 285 R s AR R RE , R e AR
Y3 P, A B 55 A O Je BT T U 6E ANIT 5 S 1
FELT YA B (286 AR HAGIE ) EL A ) O B A, LA

PRI 3 2855 A ) 1 200 i 266 BT e R I A 9 0
IS7, Dok A IR 453 477, DA T A R 1 Lo i A G T
JEAE b B2 i 5% iz fA 8 H 2r 7 MDR, MRP 3¢ & 1] fiE
Z:j(o

[&F k]

[1] M, R B, RIBEEFLCTAARE) X
B 8 AR SRR REL AR P AR TR SE e b 5 (D). s
7 2 4Rk, 2007,13(10) +37.

[2] Schinkel A H, Jonker J] W. Mammalian drug efflux
transporters of the ATP binding cassette (ABC) family an
overview[ J|. Adv Drug Deliv Rev,2003,55(1) :3.

[3] Trauner M, Boyer J L. Bile salt transporters: molecular
characterization, function, and regulation [ J]. Physiol
Rev,2003,83(2) :633.

[4] Schramm R, Menger M D, Schaefers H J, et al.
Leukocyte adhesion in aorta and femoral artery in vivo is
mediated by LFA-1 [ J]. Inflamm Res, 2004, 53
(10) :523.

[5] Vos T A,Hooiveld G J, Koning H,et al. Up-regulation of
the multidrug resistance genes, MRP1 and MDRI1b, and
down-regulation of the organic anion transporter, MRP2,
and the bile salt transporter, spgp, in endotoxemic rat
liver[ J]. Hepatology, 1998 ,28(6) :1637.

[6] &M, R, PR, BT B BT 240 i I8 7% 12 28 1 %
SR FF R [T]. o R R 2% i, 2005, 85
(33):2372.

[7] Ramudo L, de Dios I, Yubero S, et al. ICAM -1 and
CD11b /CD18 expression during acute pancreatitis
induced by bile-pancreatic duct obstruction: Effect of N-
acetylcysteine[ J]. Exp Biol Med ( Maywood) ,2007, 232
(6):737.

[8] Kodali P,Wu P, Lahiji P A, et al. ANIT toxicity toward
mouse hepatocytes in wvivo is mediated primarily by
neutrophils via CD18 [J].
Liver Physiol,2006,291 (2) :G355.

[ BT AT % i

Am ] Physiol Gastrointest

e

- 217 -



