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OATPIBI EEGI S 521T>C R T W IHEFXMTHE
P EREEREARAGK S D FHFER

G EAd R, el REm "
(B KT 1. BEEBRIERAEBIFA, 2. B—MmER, 3. B2 BAR, L 7 E 330006)

FEE: W90 A AR OATPIBI FEFINT A 521T—C (5SS X 5 &7 A Ah T 25850 122 15w, Wik S
7 1t A 20 A5 PEARR R KA 3 3 6 (AT TR S RN 45 25 5 SR PR A o 2R AT W B F LC-MS I : SR H s
S HL B (EST), EHREME MG SR AT (m/z 480.0), PIFRICARABTT (m/z 420.0). FIH ARMS-PCR J775%f 40 4
i FEZARE OATPIBI ¥) 521T—>C A iR M40 B, S5 WoRE 7 444 OATPIBI HEHAL 5T 521T—~C RAH, &
AP T 17.5%, H4r 04ATPIBI FENBF A R4l & 7 5 4 i d RE A2 iR 10 82.5%. 19 AR I B AN
(R EREF AR AT 25403 11 2245 MEAE. OATPIBI FERIAT £ 521T—C S840 40 15 B PR B AR T 40 IR A7 a5 2= 5. A
PR OATPIBI FEPRIAL i 521T—C S0 S &7 AR AT B 2508 ) =l R B2 . ImEFARAbi] OATPIBI %
DRI 58 AR 21 5 Y A= A AR LA, HLAE A P OB FE RS, Y BRad R sk 1, MTEIRIR N i N 5% OATPIBI %
BRI L 521 T—C M5 AR IE HLR TR S B &7 AT 0 & 3L 24
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Effect of OATPIBI1 521T—C heterogenesis on pharmacokinetic
characterstics of rosuvastatin in Chinese volunteers
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Abstract: This study is to report the effect of OATP1B1 gene mutation in the 521T—C in Chinese human on
the pharmacokinetics of rosuvastatin and guide the reasonable clinical application of rosuvastatin by the feature
of genetic polymorphism of OATPIBI. Plasma samples were determined with LC-MS: the analyte and internal
standard pitavastatin were both analyzed by MS in the ESI, m/z was 480.0 for rosuvastatin and 420.0 for the IS,
separately. Genotyping of OATP1BI was determined with the method of polymerase chain reaction - amplification
refractory mutation system targeted at 40 healthy volunteers and showed that there were 7 subjects with 521T—C
mutant, accounting to 17.5% of total and wild type homozygote accounted to 82.5%. It was found that
there were significant differences between OATPIBI mutation in the 521T—C and wild type homozygote for
rosuvastatin pharmacokinetic process in Chinese human. In contrast to OATPIBI wild type group, OATP1BI
mutation group’s absorption degree increased, elimination process decreased. The OATPIBI[ mutation should
be noted for guiding the reasonable application of rosuvastatin during its clinical use.
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Ty BF AR AT 2B A WA HMG-CoA
A E AR, EZRAYPE T HIZ 2L (organic
anion transporting polypeptide, OATP1B1) ¥z it N\
JH-40 L A A 4 24 AR B A A T . OATPIBI 4 5+
PERIE T N 40 e BE JEE AN S L, X JHE 41 i A1)
e DB P U ) SR 2 R OCEAE R . B T
OATP1B1 2 5 K2 Hfb T S 25 Wt AT 41 i) i A,
i OATP1B1 1A% 2 A5 1 5 & 1% 2 M) i3z e 1
SR T fiE 43 TR S W A VT S 2 A N T A i ) e
SR OATPIBI K5 DRI GEAR S 157 5% Wil B 87 AR A VT 76 LA
I 2AEN 1 v JE AR . I, K% 0ATPIBI
FEDRA 5 22 28 100 Bl 87 AR ARV T 1 254K 30 ) 22 R AE (1)
SO, iR MR 25 HAT 100 F B I R R S

MRS RA*

MR 5RZE  HERAMIT R (20 mg; fibS:
081108) 1 & F D4 ihill 24 A7 BR 2> m] $ 4tk o 3 &7 A% Ath
TTES RN 2 (Bt 99.8%) HHE B DU I 25 A BR A
F] (147098-20-2) $#&4t. FHFHEERCHSAH 1T 0.952
mg-mL " 5 R AR TT I %I, W P B R R R Y (1
WRE, UTARABYT (WAR) BB (& 99.9%) HiE
ERAIT 2 A PR 2 " et (147526-32-7), H FF AL
A 9T 0.868 mg-mL ™" WA, I FH IR RR OB &
0.6 pg-mL™",

Byt LCMS-2010EV 5y 300 AH (1% — 5 135 556 HH 4
(HA B A T]); CBM-20A RZ#EH%%; LC-20AB
4L ; SIL-20A H BN HEFEAY; CTO-20A Hk4H . PCR ¥
B (UM B A ).

BILEFRIEEMHE (%4 Shimadzu Pack VP-ODS
Cis (150 mm x 2.0 mm, 5 pm) F¥; M HEE-/K
£ 0.02% = ZfEF 0.5 mmol-mL™" Z W2 40 : 60);
Wi 0.2 mL-min'; AR 35 'Co BEFEVEMRE: 0~0.2
min, B (KAH): 60%; 0.2~4.50 min, B: 60%~5%;
4.50~6.0 min, B: 5%; 6.0~6.50 min, B: 5%~60%;
6.50~12.00 min, B: 60%.

HIE 2 25 74k (EST); K& dEHEE ik
M (selected ion monitoring, SIM); 74 it i 712 &
(CDL) ##f5: 250 C; mFALRE: 200 'C; CDL HiHs:
25 V; Kyl —1.65 kV; KE F[M-H]: Fidf
fRAYT m/z 480.0, PWAR (TEARABYT) m/z 420.0.

Mg+ RALIE B 0.980 mL, K%M
ANWFE (PEAAtyT 0.6 pgrmL™") 60 pL, AN 30% 4K
L% 200 pL #R %A G IR L1 5.0 mL, JoA R
Pl 1 mL, #%3% 4 min, 3 000 r'min ' &0 10 min, HYL
RS mL T il T, & 50 CHi e AR
T, LA 70% FEE 0.12 mL & fihkit, 2 7x10* g Bl
10 min J5H_E359% 0.05 mL, B 10 pL #EKE, G
FAHEAT & B0 0T

210 DNA 2" BUREE. A sin A\ &Rt
BRI M 200 uL, SN 1.5 mL B0 8T, A
HM K (ZZARE ) B 20 uL, iR, A
LB3 (ZARZEM) 220 pL, %), 56 CHUE 10 min
(AT 7 A3 o, 0 ) S K 28 At ) 22 T 2k
1k, BN LB3 WA RE4 = As (At PiiE, —M 56 CiCE
I 22T 2, A3 5 Ja 4RS00 IIATG/K SE 220 pL,
TRAY, BRI Al ey L EOIRITE o B E— BT il
FZURYTIE AN AP, 12 000 romin™" 2
0 30s, FIEW. M CB3 (DNA F#f#K K) 500 pL,
12 000 r-min' 5.0 30's, FFRW IIAN WBI1 (VL)
500 pL, 12 000 rmin ' B0 30 s, FERW . EHEEE
BB 1R IR B AR R AR 1, 12 000 romin ' 25
A 2 min, IR LR A R B I WB L. KW B A
BTEOED, b um At EB (EB
£ 60~70 C/KHTHH) 150 pL, EiEEE 1 min,
12 000 r-min' 250> 2 mino K55 2 VBT I B
LW AR, S ECE 1 min, 12 000 rrmin' B0
2 min. YEMEH A DNA T —20 CHRAF-

ARMS-PCR 753%%t OATPIBI % 5 MR F 521T
—C W BN RWAKRIZ) 50 uL: 10 x PCR 2231
5 uL (% MgCl,), 2.5 mmol-L™" dNTP 4 pL, Tag DNA
BAHE0.5 uL, F51%#4% 10 pmol-L™', & IMA 1 L,
DNA 4R 200 ng, FlRAFHAKENE . BT 5 19:
(7485 140) OuterPl: 5-AAGTAGTTAAATTTGTAA
TAGAAATGC-3, (X [115}514)) OuterP2: 5-GTAGACA
AAGGGAAAGTGATCATA-3, (Fi 1 N 514) InnerPl:
5-GGGTCATACATGTGGATATAAGT-3, (JIn N 514)
InnerP2: 5-AAGCATATTACCCATGAACG-3. PCR
% %2 94 C THAZ PE 5 min, 94 CAZME 30 s, 48 “Ci K
30's, 72 ‘CLEAH 30 s, 38 MEH, 72 C FFLEfH 5 mins
PCR 4347 W 1 2.5% (1) B b B e L B AT ik
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B @ FREL 1.25 g BIEHER B T 1 50 mL HEVKZE
M (0.5<TBE) MHEM; @ K adm it in#4
ZIUIRREAAR, 2075 2 min; @ FHRWAHIEZ) 60 C,
IINVRAL %8 (FHZKECEE 10 mg-mL™" (R ) 2.5 uL,
FOTIRA], @ KRB N B E R R, AR T
UEMFESL; ® B2mir, MR TFZEDHER; ©
KB TN VKA, FEHLUKAE T in N TBE £2 1
W, W R T, @D 10 L DNA FE 55 F 2% v
Gla, H— R VECE B W AS R TRS 2 R R
® i LHIKAE I L, I DNA [ BIRRE 8, HAR
Py 0 N FOR T R B O RS S M B B, AT
40 min; @ VT YR, K5 BERC A F VR I, RS
AN TR 5T BAH o

ANEHR A FIRE

L SZIRE AR IR 7 555 3RS B A B2 1Y
oefibt. AR A ARMS-PCR J5¥ERT 40 44 fit
FYERZARE OATPIBI ) 521T—C {7 A FE R 4 Y,
GER G ORA T 40 OATPIBI FEFfT 14 521T—C 5848
H, 33 %0 OATPIBI FENEF ARG A ARG AR
ARMS-PCR Jjikor a5, B4 6 254080 1 27k
I NIEFRUE) 7 4 OATPIBI KA1 521T—C KA M
H17 42 B A B 2R 0 N 29408 ) 2o, ARz
A B MG R

EYIREARRSE Y525 RALI ] 55 7 44 OATPIBI
RAAZRBENNRBN Y 7 BB AERGE TR S
VE R B AEAIAL, J3 ) 1 i fF A% A YT 45 B 20 mg, T
AR 25T BN ZI A AR 245 )5 0.5+ 1.04 2.0. 3.0, 4.0. 5.0,
6.0, 8.0. 10.0. 12.0. 15.0. 24.0. 48.0 f1 72.0 h 3%
8 B F KL 5 mL BB RPUEE N, 3505 B
W, BT 20 CRAAEARI,

Gl oht el ih gk, & DAS2.0 #fF
AT JIT W P I A P AT B A B, TR R AR
NS Pt Conax AL, LLUBR T TR
EIFE AUC; SRHBSIREA ¢ K056 LB OATPIBI

HR
1 @&igiTh

Biig AR AT AR 0L P s B i 1, el B e
T fP AT R A B IR Z9 8 6.5 min, A ARVCARARIT {4
B2 % 7.5 min, fEARIGSKAET, HfP AT
K NARIETE AT, 7325 584s, NI PR PE 2% A
T-HURE S I s, LN
2 FHEER
21 tEMZESEETIR WA AMEK0.98 mL,
AN [ 5 1) i 7 ARAB YTV, 4530000 04 0.50, 1.0,
2.0, 4.0, 8.0. 16.0. 32.0 F1 64.0 ng-mL™", % “ I3
FESD AL B R TR R AE, 30 A S R PN A Ve T
R FIHAE R (o) XTRE S 5 AR AL L ()
EEZIE . B Ay T4 A7 R y = 0.067 7 x +
0.050 6, ¥* = 0.999 8, (n = 7), LIEEH 0.5~64.0
ngmL™", SEE FMHA 0.5 ngmL ™. &8 K
FHER 25 52 45 0 R 14.25%F1 110.48% .
22 HEESEME DHMK 098 mL, A
AN R BE R Bty & AR A Y T ¥ 20 L, 3% i RE Sl Ad
P TUR AR, SRS bR TIAR LUAE, AAA T
— 4 TAE ML, S, DLIAE R % 5 i
Bro ASHE AR S AES: 3 RN IIHLIIAE S (n = 5),
W 1.
23 IRENEIUSERS N BRI RS S S AT
77 1.0, 4.0 A1 16.0 ng-mL™" fl R F I3 FE AL 5 43, K
IS I A B 7 VR A B, A S H AP AR A Y T (e T A ST
FH R B AR I sl 25 B AP AR AT 1,04 4.0 A1 16.0 ng-mL™"
(FHR) B RFIEESh, ALK H B ERE 0T, i
S E AT 5 N BRI TR (S2); (RIS 5 B
H 0.98 mL, FRAIIARERS AN FRAL, i “ MLAE
dn A B OT5CR $EAE S NN AH Y9 BE 9 B &7 AR AT
FIAbR, IR G BERE b, SRAFAH R AR S3. LA
I Ak B T P U AR B AR S1/S2%6/5%x100%
TEARIERCR, S3/S2 x 100% A RN . 45 3

BRI S 521T—C RARA 5 B A Al & 5 A 1 25403) RWNZIE R PEHUDICR KT 84%, K% AT & 2K,
DBH 2. W P<0.05 BTG5 % 5+ A RN, T A EPRE G HTEEK
Table 1 Accuracy and precision of rosuvastatin in human plasma (n =5, X xs)
Added Within-day Between-day
/ng-mL " Found/ng-mL ™" RSD/% Accuracy /% Found/ng-mL™"' RSD/% Accuracy /%
1.0 1.02+£0.10 9.66 101.92 0.99 £0.11 11.11 99.00
4.0 4.12+0.17 4.06 102.91 4.24 +0.42 9.91 106.00
32.0 32.20+0.31 0.96 100.63 32.96+0.78 2.37 103.00
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Figure 1 Chromatograms of rosuvastatin (m/z 480) and pitavastatin (internal standard, m/z 420) in human plasma. A: Blank plasma;
B: Blank plasma + rosuvastatin (16.0 ng'-mL™") + internal standard (20.0 ng-mL™"); C: Volunteer sample

24 FEEMEE XM A ngml). @0
ng-mL ™). 5 (32.0 ng-mL™") I3 AEA I BCE R E
PEL R HRRR . R FEAR KA SRR e T fif
T 4 CRIAORAF RIS T YEEAT % 2, WIS
FEARTE At FEgs AR e M5 52 Bt W oR R 3%
[ 5 WER P Y 75 5 AEIRE AR AR (1) 223K
3 OATPIBI % 55MEF 521T—~C #1758

OATPIBI 5 5 4@ 1 521T—C A s v bk &5 0L
B2 R 3, #5052 38 % DNA HLPKE: Bl 4 s,
B 4= R4l FAF 260 bp A1 179 bp 4b Bon P&, &
AF AL FAE 260 bp Al 123 bp AR P4k, A%
IR FE 260 bp. 179 bp £l 123 bp bR 3 47 .
1E 40 A B2 a8, A 1 L ARBHALF, 6 %
NIRRT, AR I 1) 17.5%; 33 4
PPAERAG 7, AR IR E 1 82.5%.
4 OATPIBI ERE{IS 521T—~C KRBT LR
AR N FHFE

Zxihl 14 22X R 25 - ih 2, WK 5. [
R E P AT 45 20 mg Ja, SRR A R Al 17

W FENEN I BH Crax 77114 31.507 +8.572
H118.620+6.669 ng-mL™"; AUC, 7o 4 23510 313.445+
101.913 71 164.859+64.484 ng-h-mL™"; AUC, .7 7 K
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Figure 2 The result of OATPIBI 521T—C electrophoretogram.
Straps 1 and 2 are 521TT wild type homozygote: 260 bp + 179 bp;
straps 3 and 4 are 521TC heterogenesis: 260 bp + 179 bp +123 bp;
strap 5 is DNA 2 000 bp marker



IS OATPIBI FE N ki 521T—C AYSAE N By &F A AT 7E b [B 4 AR N 254080 J 2 A0 R - 699 -

179
123

Figure 3 The result of OATP1B1 521T—C electrophoretogram.
Strap 1 is DNA 2000bp marker; straps 2 and 3 and 5 are 521
TT wild type homozygote: 260 bp + 179 bp; strap 4 is 521CC
heterogenesis: 260 bp + 123 bp

Figure 4 The result of volunteers’ DNA electrophoresis (straps
21t09). Strap 1 is DNA 2 000 bp marker
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Figure 5 The concentration-time curve of rosuvastatin after a
single oral dose of 20 mg rosuvastatin calcium tablets

324.831+101.050 F1174.676+67.876 ng-h-mL""; CL/F
I3 A 68.295+26.369 1 128.898+44.928 L-h™'; finax
AN 2.857+0.378 F1 2.714+0.488 h; 11, 705K
10.877 +4.124 F1 8.399+4.157 h, FEPKRAY] A

DIEF A0 AE DR 20 mg B & A ABVT 45 7 )5, AL
DAS2.0 #BAtgeit 734, 45 R WoRR3) %S
Cimaxs AUCo721v AUC, o CL/F B B EMZE S, I
HATGEE R X DN AR A AR Sk DA B 2 24 i 67 £
AT BWSCRE E R TN, BRI o tnas 112 WG ZE
Ft, WK 2 Pros.

Table 2 The relation between pharmacokinetic parameters of
rosuvastatin and OATPIBI genotype after a single oral dose of
20 mg in 14 healthy volunteers

Parameter Heterogenesis Wild type P
fmax /0 2.857 £0.378 271440488 0552
Conax /ng'mL™! 31.507 £8.572 18.620+6.669  0.009
AUC,-

o " 313.445+£101.913 164.859+64.484  0.007
/ng-h-mL

AUCy/ng-h-mL™"  324.831+101.050 174.676 +67.876  0.007

fin/h 10.877 £ 4.124
CL/F/L-h™

Wit

Biig &7 AR ALV T B S 2 PR A A 2 BE I AR 1 R [
(LDL-C). Hi =M (TG) KTt s g 2 1 JH
fig (HDL-C) /K°F-. ENAMIFTLERM, S5 FRZEAPAH
bl H e i e i VR F, 00T Al ] 45 7] 2 1) At
TIRZPP, I B0 R 29 AR B 77 SRR R 2
WA ELAE A S5 a5 P 3 450 B B AR A YT A — s
AR AP EATT R 2, (R R AR AT
1E NAK LI BN 7 2% R 25 380°F T T A7 AE B 2 Ak 22
Fto TR A BAE T ORI AR B L 25 i Ak
FISZ A4 1R 35 AT 22 25 P 02 386 i 24 ) A 1R A 68 RS B A
2SI Y B PR 2 . OATP 245 NI pA b ) —
KK, OATP TRy Z o0 A TIEAE. BT i/
o ), B AR i Ak 22 AR T LT IE I 2
WIHEAR N IR 25 AR 8h 7 25 L R = LR 5w o 1l B i A%t
VT &5 K6 A P D PR I e 56 () A7 A, A IR B i ik
e 1A, A AE T HE N AR BT AR B, (H e A nT
OATP ¢ JIT 40 it A &5 N1, 3 5 o i a2 L 1) 14 42 4
RS2 AR BEAT NAR AR ) 22098, AR Ok
L OATPIBI FEIRA £ 521T—C (K548 0] W I 5 1) Fi
BT ARARYT A T B AR N 1 25 A3 ) 2RIk . 45 1
IR, OATPIBI 3£ A5 521T—C AR YL iy AT A%,
b YT R O S 3 v T I AR AL, i L R R 0
T AN FRIRE SRR 04TPIBI FE AT A1
521T—C W) 5L A BEJ2: 52 WA o &7 A AV T I 254K 80) )
R EE R 2 — .

8.399 +£4.157 0.285

68.295 +26.369 128.898 £44.928  0.010
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Hiig P AR AR YT 2 @ B RH I S s, DR TEHE H i
Ah, 21 10% (252 CYP2C9 AR, t AR D,
CYP2CY Ty fE 5% % By £F AR AT I 2548380 ) 2% 06
RN, FAh, H A% EIRIE BCRP421C > A
SFH R AR AT 294030 S 2 et 0l Rk, EEF
AT I 2548 8) ) 2 AR 22 e F AR AN s R T g
KB FE, Bk, L EREZANRELGAFHIE.

FHFOA AL, AbYT 20677 3 BRI R N AN
BN 2 &2 A A S T IR AR e = 1O T ARG
VERSARMERNFTT IR T 14 %5%2RE, FEARKN,
A & B FCNAE B8R IRRE AR BE o JE— 20 1IF 5 i 7
ety T 25485) J12% 5 OATPIBI FEN AT 55 521T—C 5
AR, TG %K DN 58 AR S0k g I I A A B
g SR MY T VRIS T R R
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