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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, OATP1Al,
OATP1A4, OATP2B1, MRP2, and MDRI1A, as well as renal MRP2, BCRP, and MDR1A. However, the mRNA expression of renal
OCTN2, OATP1A1, 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 RT-PCR
Table 1 Primers for real time PCR of tested hepatic and renal transporters

(5°>3%) (5’=>3")
OCT2 GCAAGCAGACCGTCCGCTAAG CAGACCGTGCAAGCTACAGCTC
OCT1 TGGCCGTAAGCTCTGTCTCT TCAAGGTATAGCCGGACACC
OAT2 GCTGCATGATGGTGTGGTTT CGGCGCACAAGGAAGTAGAC
OCTN2 AACAATGGCAAATCCAAAGC CATCCGTGAGCATGTGAGAC
OATP2B1 CCGCTACGACCACAGCA CCAAGACCTTCTGCCTGA
OATP1ALl TCAACCAAAGCACAAAGCAG CCTAGGCATAGGCATTTGGA
OATP1A4 ATGGCCTGGCATACATGTCA GGGAACTGGAATGTCCTCGTA
MRP2 ATCGCTCACAGGCTGCACAC TCAGGACTGCCATACTCGACA ATC
MRP4 AATGGACACTGAACTAGCAGAATCTG CCCGGATTTTCTGTTGTATTAACTC
MRP5 CCACCATCCATGCCTATAACAA CCCCGTGGTGGTGATCAG
BCRP CAGCAGGTTACCACTGTGAG TTCCCCTCTGTTTAACATTACA
MDRIA GCAGGTTGGCTGGACAGATT GGAGCGCAATTCCATGGATA
OCTNI1 TGATGTCTGTGATGCTGTGG ATATATCTCCGACGCAGGGTTC
GAPDH ATGGGAAGCTGGTCATCAAC GTGGTTCACACCCATCACAA

OCT- OAT- OCTN- OATP- MRP-
BCRP- MDR-

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

2 mMRNA (X =£s, n=5)
Table 2 Effects of arecoline hydrobromide on mRNA expression of tested hepatic uptake transporters in rats ( X #s, n = 5)
/ mRNA
(mgkg™) OCT2 OCT1 OAT2 OCTN2  OATP2B1  OATPIAl  OATP1A4
— 1.00£0.30  1.0020.23 1.0020.08 1.002=0.29 1.00=0.26 1.00%=0.32  1.00%0.21
0.8 090030 0.942020 096%0.15 0.7620.06" 1.0220.06 0.7120.31 0.6120.42
40  0.58%024" 0702036 0462025 0.48%0.32" 0.60==0.15" 0.5120.09° 0.5020.21"
200  0.5620.14" 0.62%0.29" 0.5020.26" 0.43%0.20" 0.5420.23" 0.29%0.18" 0.2820.19°
P 0.05
"P <0.05 vs control group, same as below
3 mRNA (X=%xs,n=5)

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

/ mRNA
(mg'kg ™) MRP2 MRP4 MRP5 BCRP MDRIA
— 1.0020.31 1.0020.25 1.0020.06 1.0020.17 1.00220.22
0.8 0.5120.05" 1.1220.16 1.2720.13 1.2420.17 0.4320.21"
4.0 0.3020.04" 1.0920.40 0.540.16" 0.78220.29 0.340.25"
20.0 0.3220.11" 0.6840.22 0.4340.24" 0.8720.16 0.32240.21"
MRP5 mRNA OATP1A4 MRP5 mRNA
P 0.05 P 0.05
MRP2 BCRP MDRIA mRNA P
0.05 OCTN2 OATP1A1 mRNA P 0.05
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4 mRNA (X=%xs,n=5)
Table 4 Effects of arecoline hydrobromide on mRNA expression of tested renal uptake transporters in rats ( X s, n = 5)
/ mRNA
(mg~kg71) OCT2 OCT1 OAT2 OCTN2 OATP2B1 OCTNI1 OATP1A1 OATP1A4

— 1.0020.10 1.00=%0.39 1.0020.04 1.00%=0.32 1.00#0.36 1.0020.14 1.00=%=0.37 1.0020.22
08  1.2940.18 1.10=%+0.26 1.31#40.29 1.35%+0.15 0.9820.40 0.812%0.27 1.61=%+0.41 1.3240.53
40 0972031 1.0620.21 0.7420.19 1.4220.20" 1.21220.30 0.8320.30 2.062=0.43" 1.792:0.45"
200 0.6020.36 12322028 0.89=20.18 2.17220.42" 1.3520.36 0.8520.35 2.2020.69" 2.460.75

5 mMRNA (X =s, n=5)
Table 5 Effects of arecoline hydrobromide on mRNA expression of tested renal efflux transporters in rats ( X #s, n = 5)
/ mRNA
(mgkg™) MRP2 MRP4 MRP5 BCRP MDRIA
— 1.00=2=0.14 1.00=2=0.42 1.00=%0.19 1.00=%0.35 1.00=0.33
0.8 0.90=20.14 1.0620.22 1.942-0.33" 0.91=0.37 0.67%0.33
4.0 0.54=0.05" 0.670.44 2160417 0.360.20° 0.36£0.21"
20.0 0.360.24" 0.760.21 2.300.36°  0.30=0.18° 0.340.19"
4 OCTN2
OATPI1Al 1A4 B-
[25] [28]
OATPIA1 1A4 OCTN2 mRNA

OATP1Al 1A4
mRNA OATP1A1 1A4

OATP1A1 mRNA
OATPIA1 1A4 [29]
[26]

MRP2 OATP1A1 1A4 mRNA
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= MRP2 (0]
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MDRIA P-gp P-gp
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