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Effect of arecoline hydrobromide on mRNA expression of hepatic and renal
transporters in vivo
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Abstract: Objective To explore the effect of arecoline hydrobromide (AH) on the expression of rat hepatic and renal transporters.
Methods The effect of AH on the mRNA expression of 13 hepatic and renal transporters was studied after orally giver AH (0.8, 4,
and 20 mg/kg/d) to rats for 21 d. Results The results from the real-time PCR indicated that, AH treatment at low dose significantly
decreased the mRNA levels of hepatic MRP2 and MDRI1A, while significantly increased renal MRP5 mRNA level. On the other
hand, AH treatment at high dose significantly inhibited the mRNA expression of hepatic OCT2, OAT2, OCTN2, OATPI1Al,
OATP1A4, OATP2B1, MRP2, and MDR1A, as well as renal MRP2, BCRP, and MDR1A. However, the mRNA expression of renal
OCTN2, OATP1Al, OATP1A4, and MRP5 were significantly up-regulated following the treatment of high dose of AH. And the
AH-induced effect on the above transporters was dose dependent in some extent. Conclusion Due to the drug interaction caused by
the alteration in expression and function of hepatic and renal transporters, it is suggested that the betel nut addicts should be paid
more attention in case of adverse drug interactions.
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1 w8
1.1 K1Y

SPF 2% 6 JEIWHEYE Wistar KR, 185& 200~
250 g, gAML LR AL, VERTIES
SCXK (%) 2015-0018,

1.2 RXFI S

FURFRIEARR (TR0 98%, K[ Sigma
8H]); Trizol A7) (&M Invitrogen 2AF]); RNase
k57 DEPC (36 Promega 72 #)); Real time (RT)
PCR 51#)(Sunny 22 7)) ; Wi sk 5 &% SYBR qPCR
Mix (HZA Toyobo /A7) ZHEAAKAS (fEE KA 24
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2 HiE
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F1 FNFELEEK RT-PCR 3|4

Table 1 Primers for real time PCR of tested hepatic and renal transporters

KR E51Y) (5°—3) K549 (5°-3)
OCT2 GCAAGCAGACCGTCCGCTAAG CAGACCGTGCAAGCTACAGCTC
OCTI1 TGGCCGTAAGCTCTGTCTCT TCAAGGTATAGCCGGACACC
OAT2 GCTGCATGATGGTGTGGTTT CGGCGCACAAGGAAGTAGAC
OCTN2 AACAATGGCAAATCCAAAGC CATCCGTGAGCATGTGAGAC
OATP2BI CCGCTACGACCACAGCA CCAAGACCTTCTGCCTGA
OATP1A1 TCAACCAAAGCACAAAGCAG CCTAGGCATAGGCATTTGGA
OATP1A4 ATGGCCTGGCATACATGTCA GGGAACTGGAATGTCCTCGTA
MRP2 ATCGCTCACAGGCTGCACAC TCAGGACTGCCATACTCGACA ATC
MRP4 AATGGACACTGAACTAGCAGAATCTG CCCGGATTTTCTGTTGTATTAACTC
MRP5 CCACCATCCATGCCTATAACAA CCCCGTGGTGGTGATCAG
BCRP CAGCAGGTTACCACTGTGAG TTCCCCTCTGTTTAACATTACA
MDRIA GCAGGTTGGCTGGACAGATT GGAGCGCAATTCCATGGATA
OCTN1 TGATGTCTGTGATGCTGTGG ATATATCTCCGACGCAGGGTTC
GAPDH ATGGGAAGCTGGTCATCAAC GTGGTTCACACCCATCACAA

OCT-H WL E T4%I81k; OAT-HHLYIE 7z fh; OCTN-BALAHIMIE THiath: OATP-HHLMIE FHI 2 k; MRP-Z 25if 25 HIC K
BCRP-FLIRKEN 248 11; MDR-Z Z4iiif 24
OCT-organic cation transporter; OAT-organic anion transporter; OCTN-novel organic cation transporter; OATP-organic anion transporting polypeptide;

MRP-multidrug resistance-associated protein; BCRP-breast cancer resistance protein; MDR-multidrug resistance

F2 SURBAEMBEAS K RATBER ANGEIZ K mRNA FRIERIRM (X £5,n=5)

Table 2 Effects of arecoline hydrobromide on mRNA expression of tested hepatic uptake transporters in rats (X *s, n =5)

. R/ BHUEIZ /R mRNA M RIA R (FECR)
(mgkg™) OCT2 OCT1 OAT2 OCTN2  OATP2B1  OATPIAl  OATPIA4
X He — 1.00+£0.30  1.00£023 1.00+0.08 1.00£029 1.00£026 1.00£0.32 1.00%0.21
S IR RS, 08  090+030 094£020 0.96+0.15 0.760.06" 1.02£0.06 0.71£031 0.61+0.42

40  0.584024" 0.70+036 046025 0.48+0.32° 0.60+0.15° 0.51+0.09° 0.50+0.21°
200  0.561+0.14° 0.624+029" 0.50+£0.26° 0434020 0.54+£023"° 0.29+0.18° 0.2840.19"

S A L TP<0.05, R

*P < 0.05 vs control group, same as below

R3 SURBAERREIS K RATBESNHESEIE K mRNA RIZBIFME (X £5,n=5)

Table 3 Effects of arecoline hydrobromide on mRNA expression of tested hepatic efflux transporters in rats (X xs, n =5)

3 k=1l HMERIZ A mRNA HIXFRIA R (FECR)
(mg'kg ™) MRP2 MRP4 MRP5 BCRP MDRIA
Xof L — 1.004+0.31 1.0040.25 1.0040.06 1.0040.17 1.0040.22
SR BRSO 0.8 0.51+0.05" 1.12+0.16 1.27+0.13 1.24+0.17 0.43+021"
4.0 0.300.04" 1.09+0.40 0.54+0.16" 0.78+0.29 0.34+0.25"
20.0 0.3240.11" 0.68+0.22 0.43+0.24" 0.87+0.16 03240217

SRR ARFEI SO B IE MRPS mRNA [(#iA1  OATP1A4, LAKAMNHEFEZ/A MRPS ] mRNA #ik
FHIEH (P<0.05); WEFIREHNH T A MEGZE 0 BEF SN (P<0.05), HXf EdELizAkr
& MRP2, BCRP il MDRIA ] mRNA Fi& (P<  3gWA— @ FImAcir:; x5 ik rh S 1% is
0.05), {EHXF T HEEALIZ K OCTN2. OATPIAL Al 44 mRNA EiE LW B0 (P>0.05).
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R4 SURBAERBEI KR BB AGEIZ(E mRNA RIZHIFME (X £s,n=5)

Table 4 Effects of arecoline hydrobromide on mRNA expression of tested renal uptake transporters in rats (X xs, n =5)

ikl SRV I mRNA DR RE R (REOCR)

A B
(mgkg!)  OCT2 OCTI OAT2

OCTN2

OATP2B1  OCTNI OATP1A1 OATP1A4

X —
SURMRKENER 0.8

1.00+0.10 1.00+0.39 1.00+0.04 1.00£0.32 1.00+0.36 1.00+0.14 1.00+0.37 1.00+£0.22
1.29+0.18 1.10+0.26 1.31+0.29 1.35+0.15 0.98+0.40 0.81+0.27 1.61+0.41 1.32+0.53

40  097%031 1.06+021 0.74+0.19 1.42+0.20" 1212030 0.83+0.30 2.06+0.43" 1.79+0.45"
200  0.60+£036 1234028 0.89+0.18 2.174+042" 1.35+0.36 0.85+0.35 2.20%0.69" 2.46+0.75

RS SURBERMEI KR BN L IE (K mRNA RIZBIFME (X £s,n=5)
Table 5 Effects of arecoline hydrobromide on mRNA expression of tested renal efflux transporters in rats (X *s, n =5)

s Fiilk=v) HMERIZ R mRNA M RIA R (RFECR)
(mg'kg ™) MRP2 MRP4 MRP5 BCRP MDRIA
X He — 1.00+0.14 1.0040.42 1.0040.19 1.00+£0.35 1.00+0.33
SRR, 0.8 0.90+0.14 1.06£0.22 1.9440.33" 0.91+£0.37 0.67+0.33
4.0 0.54+0.05" 0.67+0.44 2.16£0.41" 0.360.20 0.36+0.21"
20.0 0.360.24" 0.76+0.21 2.30£0.36 0.30+£0.18" 0.34£0.19
4 g THE/NEMMWIEGE . OCTN2 FEZ 5 NEEH,

KEUFIF OATP1AL F1 1A4 3041 T 1T 40 o
SEIRAMIEE, £ STREYT 1 A I T 40 M (3 35120,
OATP1A1 Fl 1A4 (I FTNRE R, 52md | IR 1R
WA ER, O T T Ay e i = s 1 g
05 PR LA RO o ASEARR B 1 T JHEIE OATP1ATL 1A4
(1) mRNA FKIA, KFUHI I R R 4. 3K
JE R TR fe, b i R T R FLAR S
PRORKERBBRT I IE OATP1AL. 1A4 ik fumskIvE
A e MG B [ B R 1) o B S RO, e
) MRP2 230 AT T 40 B B e, =224 S L
BB, QFEIHZL 2R AN AP 55 DEH IR, H
PRI TR S I 25 W HEME, 6 R IR 2T 25 11l
EEAMEH . T4 MRP2 [RIE 5, KBS
SR ZTCIERHE S, I IR L i T
B R . R S M T MRP2 ()
mRNA K&, &K HIH AT nl ie s i s 20
FIMAE. MDRIA &40l P-gp (IFE, P-gp s&—F
Re s A MEAMHESR , 0 IH A 40 i s T A sk
LR JH- 4 1 P R 2 AU ) 2R 4 Tk T A £k
PAER, TR R I s R I R b= 2R 254 AH
A f S e DR 22T AR k3 40 T K U
MDRIA mRNA £ik, $ERHEmng i kA 125
(1) ARS8 o

B E OCTN2. OATP1A1 F1 OATP1A4 43 Afi

(Wi B LM EEAH N 1) s, X4EFER
HEHRAAR YT B i W R A L A T R i Y
RERBIR S 7 B IE OCTN2 ¥ mRNA %k, S3F
JIET PR BB 1) TR A, B s S RE DA ARE T R
TE v I PR B Rt i S e e R A
OATP1A1. 1A4 XFAERFIHYT IR P AT AR
YRR, W AMIRYTPHZE S 513 OATP1A1 mRNA
(35 i, AR AR R (U 2 P,
BRVEIARUS BEREAG . A0 i FE I R SR D)
I, DREAEARHEO B IE OATP1AT. 1A4 mRNA
FIE M T 4E H T e 55 AR AR RE g 42 K S A 75
(R RTAEA . BT40 s 4 551, P-gp. BCRP 1 MRP2
BN TSN IE R, EES AT E R/
BT b, BT 2 N ANE TR, HIR
Pyia) A AR REE (AP, H R P T i
ZRPUMR Y Chn A | B R R R
KACERL . KAEHI. KARIEm B R i
AT PN ety =2, Fhmons B m e b
AN ISR R IEME], R R BCR A T
A IR AR A B RS, MRPS 3
SEALAE R NVE AL I b, DR e IE IR AT IR A
RAT A e o, LA BT RE H AT AT
R, AT ME AN R H T cGMP £ b
FU AR IR S 1 52 R S () cGMP KPS
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