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E-3174 BRI A FAKGER HAZTAKEHYZTRAE, LSRR RREALE/FHEAEGKBEAP, 5 CYP2C9 « 1/ %1 ALK,
CYP2C9 # 1/ %3 48F= CYP2CO * 1/ % 13 LA RXH o E - 3174 %K B ( Cow) BFEAR(P <0.05) ; 5 JE2L 3 AN 2E 2K e
E-3174 ) Cow RRZZF(P>0.05); R AF 3 BAIARLZRE PR Con LEFZFEZF(P>0.05); 53 Ba LR,
KIS CYP2CO # 1/ % 1 AR A ZRE R E-3174 49 Cowe BEEAL(P<0.05) 4518 3 L3H T CYP2CO * 1/ 1 B KB A4k %
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Effect of Daidzein on Pharmacokinetics of Losartan in Healthy Volunteers with Different Genotypes
XIAO Changqiong , CHEN Rui
( Department of Clinical Pharmacy, The Central Hospital of the First People's Hospital of Chenzhou City, Chenzhou, Hunan, China 423000)

Abstract: Objective To investigate effect of daidzein on the pharmacokinetics of losartan in healthy volunteers with different
genotypes. Methods Totally 18 Chinese healthy male volunteers with the genotypes of CYP2C9 # 1/ % 1,CYP2C9 = 1/ % 3,CYP2CO *
1/ % 13 were enrolled in this study with six volunteers each. The experiment was conducted in a 2 - period crossover study and self —
control study. In the first stage,the volunteers were randomly divided into the control group and the experimental group,the volunteers
in the experimental group took Daidzein Tablets for 15 d,and the volunteers in the control group took placebo for 15 d,and the volun-
teers in both groups took 50 mg of losartan orally on the 15th day,the cross and repeated tests were carried out after 14 d washing
out period. Venous blood samples were collected at 0,0.25,0.5,0.75,1,1.5,2,2.5,3,4,6,8 and 12 h after oral administration of
losartan. The pharmacokinetic parameters of losartan and its metabolite E —3174 in plasma samples were determined by high — per-
formance liquid chromatography — mass spectrometry(HPLC — MS). Results The volunteers in the two groups completed the trial,no ad-
verse drug reactions/events occurred. In the experimental groups, the Ci. of plasma E -3174 in CYP2C9 * 1/ % 3 subgroup and
CYP2C9 # 1/ % 13 subgroup was significantly lower than that in CYP2C9 1/ % 1 subgroup( P < 0.05). There was no significant differ-
ence in Cuw of plasma E —3174 among the three subgroups( P > 0.05).In the experimental groups,there was no significant difference
in Cuu of plasma E -3174 among the three subgroups( P > 0.05). There was no significant difference in Cu. of losartan between the
three subgroups of the experimental groups and the three subgroups of the control groups( P > 0.05). Compared with that in the control
group,the Ci.. of plasma E -3174 in volunteers with CYP2CO # 1/ * 1 genotype in the experimental group was significantly lower( P < 0. 05).
Conclusion Daidzein has no significant effect on the metabolism of losartan in healthy volunteers with CYP2C9 * 1/ % 1 genotype, but
it can affect the metabolism of losartan to E -3174 and reduce the plasma concentration of E —3174 in healthy volunteers with
CYP2C9 # 1/ %3 and its variant(CYP2C9 * 13) genotypes. However,its clinical significance needs to be further confirmed.
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VRAE B, ok 55 000 45 BEL 7, WA AT L v 285 B, 920 0 LA R
L, OO DIRE , BN ARS I B, AR MR R AR 2, I
Aot A e B RAE T IR R 2 F T % etk 3
ok s A A L0 U R R S0 ) A LA L 28 & 1k
B WIS BRYT Wl H T a L E AR 2 A
WRYT o AP IR R M M4 Bk 2 1 2R 4550, I
PRI T e IR RO g 3 v IR T B D TR
FZ il CYP2CO R AR ™) E - 3174, — &4t
[ A/E FH T LD I 45 55 25 11 A 2 380 D, DT R 4 e s
YEFHST,CYP2C9 * 2 Fll CYP2CO = 3 A AR F1 b AR 4
SV PRI AT B CYP2C9 AR 45 v Jk H 1Y
AR AT R 23 Hh B D02 sl RGN R A2 25 h
SRR AT A e B N, B T OB AR
CYP2C9 * 1, 0 R I i B EESE A CYP2C9 * 3,
WAL R 3.3% AWEF PR T 9 o AN [
CYP2C9 it [H] 7Y fift B 57 3 35 S 0 30 S A 7 9
E - 3174 2508 12452  BRARGE U F .

1 ESE ARG ERARNR

1.1 %88

T1 8B 4 W4 =X S 0 (PCR) A (75 [ Biometra 23
) ) ; QuattroMicro API HY 5 B¢ DU T 78 B B FHAS , £ 456
Waters 2695 Tl 2 S0BF (0 354X R4 B st FEay IR s
FEIRAR | HL S 25 B T4 U (ESI) & MassLynx 4. 0 5545 4b
P25 (K [H Waters 23 1)) s KL512 B WAL (A6 57 Ak
BHEARTHEATD o
1.2 X%

WO iR Gl 2 AERAA SN
151209) ; E DI A (VTN BR YD AR 250 A BR A &)L it
50 T034534) ; & U0 A X IR 5 (HE 5 8 100597 -
201703, 4 i 4 99.7% ), E-3174 % B& 5 (it 5 K
2001116, 46} 99. 5% ), ¥l T 2[5 Sigma — Aldrich
UNEIF 14 (I AR M B AR A R ] s DNA marker.
W YUJR TADNA #4500 LA Taq B (ANTP(EEY) THE <K
> A RA R AR A& E (BSA, A TRA
RN ) 5 M5 BIE B (35 [ Bio — Rad 24 #)) ; M R
Yo ta ka2 o8 B = dr e, KO EZEK
1.3 ®WRIEH

W B B B 122 200 44 fa e A IR A LABR il A Bk
i 2 A0k B A B 4% 5 (PCR - RFLP) 3 ¥R 4T CYP2C9
HE PR3 7 R T A R A/ ) e KB R L, B0
B i EE DNA, 43 2 AR RSB DNA R Bt

CYP2C9 * 3 J:[H 43 M . [ Ji% 5 - TGCACGAG-
GTCCAGAGGTAC - 3", Fiif 5’ = ACAAACTTACCTTGG-
GAATGAGA - 3'; R N B ARl 25 wL PCR 51,98 C
A PE 305,96 °CAEYE 30 5,56 C ik 30 s,78 °C A
30 s, R 34 ¥ ;74 °C 10 min, 4 °C5 min 24 E 0 373

715 L 55 10 mol /L Buffer 2 wL S Kpn AU 1 L
1BE,37 CIKIE 4 h, BV YITE 3% SENRWEEERE LIk
WML DNA H B,

CYP2C9 = 13 & [H 43 #l . | JiF 5' —~ TACAAATA-
CAATGAAAATATCA -3" , 'F i 5" - CTAACAACCA-
GACTCATAATG - 3", I W AR TN 25 pLo PCR 514,
96 °C WA 30 5,94 °C A 30 5,54 CiBk 305,72 C
HEAH 40 s, TEFF 34 ¥R ; ZE44 70 °C 10 min,4 °C 5 min %
1R o 973774 10 wL 5 10 mol /L NEB 2 pL, 10 x
BSA 0.2 pL.Bstn | WY G ,37 CIK I 4 h, B
YITE 3% BN MiEE I - Hi vk LS DNA B

i e 18 ) 5 23 o IR AL ARG 4 |, 045
CYP2C9 * 1/ % 1 . CYP2C9 = 1/ % 3 5 CYP2C9 * 1/ * 13
FER AL 6 ] (3 N4, 4F#4(20.5£1.9) %, 55
(165.3 2. 6) cm, KT (56. 6 +5.9) kg; A fd e , BE
PTG B | IR o0 106 I 0 8 R GE 9k
9 MLV RGeS 5 TC2h it s, TR A s AR
357 SR R e B 2 PR DL st , 2 U AT TR &
2 AEE4ER
2.1 XRBBREERMEFERIRN GE

X HR SR TR A5 2 1) G0 IR A v v B VD
PG BR S 5. 91 mg AFBFRE , B 25 mL &R, i
fit — 7K (50 : 50, V/ V) REZ 15 217 peg/mL & IPIH
XoJ Bt 5 Y5 FH 25 1 L 2 s R ol S v 1 I o vk R
1 085,543,217,109,54,22,11,5,2.2,1.1,0. 5 ng/mL
F 22 51 0 R SR VA TR 02) E — 3174 5% S AR FREL 5. 0 mg
E - 3174 XFR&gL B 25 mL 25, I - 7k (502 50,
V/ V)R E RS S A% 0 R R B 200 g /mL [
E - 3174 W& W 2 A MK B E - 3174 Bk
>} 1 000,500,200,100,50,20,10,5,2,1,0. 5 ng/mL %)
FINT BT A B 4 C I, &5

L3RR S AR AR e SUR ) . A B Ja X By
LEAT S — B BERERLAY ot R AR IR 2 , 52385 4 31
FIAR O S e B2 it 15 d, %6 15 RI41ZilE
MRS 50 mg; 848 14 d PEREEH G 28 U 2 A 344y
WO RGPS 0,0.25,0.5,0.75,1,1.5,2,2.5,3,
4,6,8,12 h By RAEFH KN 5 mL, & & £ %M LR
(EDTA) 8 551045 v, — 20 CIEK, %5 H

I3 FE & AR B B 200 WL M3 RE &, B 15 mL 3
BB A 250 Wl 0. 5% WRR W, IR AT, A
2 mL BT 5Lk (MTBE) , i €9%3% 3 min, 4 000 r/min
B0 12 min, —40 C &% 35 min, L EEK 1.5 mL, B
T BT ;40 CTF JKIBASHE T, A 200 L i
ML IR ViR, RIS .

2.2 MZAREMNEFERL
gL A 15HE A Thermo Hypurity Cis 44 (150 mm x
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2.1 mm,5 wm), FsIAH A L0 -0. 1% B R % (60 :
40, V/ V), i#N 0. 2 mL/min, ¥EIRCN 41 °C, A SRR
R 20 C

J i S5 R A ESI AE B 2 [l W BRI, 1F 171
B[RRI, X, B R 3.6 kV, U
HEFLHLE 30V, ZEBUHEFLHEE 3V, ESTFIEN 100°C , 257557
TR K 350 °C AL AR HE R 50 L/h, L3 AR
WA 350 L/ho EUP AT B+ m/2423.2—>m/ 2
405.1,207. 1, 192. 1, & < il % f& 4 4> %1 4 10,20,
25eV;E-3174 K5 B4 m/ z437. 1> m/2235.2,
207. 2, AR AR & 53004 20,25 eV

T MR < 3 e e 0 A P RN A L T SR T o
5 G VPR E - 3174 (0% B 6] 43990 8 2. 45 min F1
2. 78 min, £ U6 I T Xk, I3 H 2% R AE S VD RN
E — 3174 X 8 i AH [A] £ B s 1] &b e 400, 13 WL 1
SUPHUR E - 3174 SRR R EE 43500 1.5,2. 5ng/mLs,

LR RFBE ARG B L 2.1 T ZR 51 B
VSR, e 1 e a0 A R A S, 0 SR 8 W g i 3 LA
FUPI E - 3174 FiE W E (X, ng/mL) RS ABBR BT
i) 7 568 3 CY) R AR AR FEA TR Il A, AR V0K -
3174 [T R Y =0. 087464 1X 5 +0. 0852054,
Ye=0.027 146 4 X +0.063 723 1(r ¥4 0.999 9)
G, R R - 3174 TR BIAE 2.2 ~

) L 54 E /9%

1 085.0 ng/mL,2.0 ~ 1 000. 0 ng/mL 78 [l P 5 5 11
IO 5 PR O R AT o

K2 B 2. 1 TR &P E - 3174 X RS
VS VRS i, e i SR R S AR D A 6 IR, TSR S
- VL 5 L 4 SR VD I E - 3174 51 N 5 Y
RSD HJ/NF 15% (n = 6) , AU ZHE % KU

e PR B 2. 1 TR IR A RO e, IR
PRRL, $e 30 22 120 SR SR AE 6 YK, 0 5 5 ] ]
R 45 5,54,543 ng/mL EYPIHAT5,50,500 ng/ ml
E 3174 &0 R RER RSD KT 15% . T -40°C T
I 30 d, 4% 0k g AR MR S AR AE 6 IR, 10 R
B N 5 BE , 45 R RSD 43 W 7E 6. 8% ~13. 6% Fi
7.2% ~12.9% JE N, BIFFG A6 2= 250 R4 9
I B A 0 S s S H AR T IR KR

A TS « B 0 A A I AR i o, 3 6 £
3 INA — E ot Wk B B S UP 3HE — 3174 X BR A %
T TR 32 T 86 LR ot VA TR, -4 0 o 3 2 1 2 AR
E 0 B I N5 B TR IR A5 LR 1,
2.3 HRI}AFESW

5B 1 S HCR AR D5 SRR S0, >R = 801
FH A3 BRI 3 (HPLC — MS) 246 I 42 0 10 1 2% 3k B
T I 2% 9 B2 FH IR W 1] 5 SR FHARIE SR 2 bt
AL CAUC) A FE ( Cona) R MRS ] (20 ) 5 K5 X 5L

) L 5 E /9%

) L 5 E /9% losartan E-3174
100 100 3.37 100 5.31
2.49 5.37
50 L1l 2.20 4.08 SER 50 485
0 0.07" "y 45 4.99 75.746.37 0.30 1.35 222 3:023.564 53 5.946.52
¢/ min 0 t/min
0 t/min
Lo 1.5 20 25 30 35 4.0 0 1 2 3 4 5 6 0 1 2 3 4 5 6
- 5 i ST I
T SR/ %o 125 IO 5/ % .
PV oo - 5 BT RLERIE /% s
’ 100 2.92
50 50 50
0 1/ min 0 L/ min 0 ¢/ min
L0 15 2.0 25 3.0 35 4.0 0 1 2 3 4 5 6 0 1 2 3 4 5 6
A B C
T 0 SO R 3/ %% losartan BT SO R / %6 E_3174
100 100
5.10
50 50
0 t/min 0 1/ min
0 1 2 3 4 5 6 0 1 2 3 4 5 6
5 R L5 L / % s 5 R L 58 L / % 1S
100 2.92 100 2.92
50 50
0 t/min 0 t/min
0 1 2 3 4 5 6 0 1 2 3 4 5 6
D E

A Z8fmf B ZO0E + ZVEN B
E.
BB R R

C. Blank plasma +E —3174 control

D. JR 25 )5 e R AF 5 P 5308
B 1

A.Blank plasma  B.Blank plasma +losartan control

C. 89 +E-3174 3 B 5%
JRZ )G AP E-3174

D. Losartan in plasma samples after administration

E.E -3174 in plasma samples after administration

Fig.1 HPLC -MS
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®1 MEERRELER(n=6)
Tab.1  Results of recovery tests( n =6)

HHRS #5428 (w/nl) A (ug/nl) WS (wg/nl) HES) T(%) RSD(%)

ave 56.81 28.92 86. 13 101.38
56.62 29.24 86.37 101.74
57.84 44.36 101. 66 98.78
100,71 3.6l
56.70 44.60 101. 64 100.76
56.41 53.92 109.70 98.83
56.58 52.14 113.28 108.75
E-3174 51.01 49.38 105.78 110.92
52.04 41.28 104.49 110.93
53.34 51.38 108. 52 107.40
105.80 507
54.45 52.48 109. 78 105.43
%5.24 53.44 110.48 103.37
59.01 55.38 112.58 9.73

FERIRISZARF M E -3174 1 Cow BEEL(P<0.05),

PEILEE 2 & 2 & 3 FiEE 3,
3 itig

IEB W52 B RS o

UNCEYIPNEEN - E7/N Rl 3 € SUPNLR 3 pAl]

GREPIW YNGR VRS S8 Y [ES

Py o, RIS 5 e 40 O T A T AR A T AR
SR AR MR A )
Wi, A e 2R AT 30 22 25T 24 1 L 155 CYP3A RIS
PR, 5 AR R 28010 B AT U AT B 2

x2

Tab. 2

(X +s,n=6)

AR S OPI PN o

FMASZRENRERPEPEHRANNFESHILER

Comparison of pharmacokinetic parameters of losartan in

plasma samples of volunteers in the two groups( X+ s,n=6)

b CE SRR I B — BoF (] | 42 30 B A 45 s 4% e /D —
e SR FRIEA TR R, 15 ELER I RE 3R A TE BR 4
(KRR () H A 102 =0. 693/ K. 118 R
F SPSS 11. 0 G it 2284 o0 b7, I R R X =5 3%
7, 4T one —way ANOVA 73 #r, P<0.05 N 2ESRHGIT
XA T, 5 CYP2C9 = 1/ % 1 W4 ML &L,

Eikin

ARA

R

g

AUCy-

12

(ng* h/mL)

Cun(ng/mL)

CYP2CO 1/ =1
CYP2C9 1/ %3
CYP2C9 1/ 13
CYP2CO 1/ =1
CYP2C9 # 1/ %3
CYP2C9 = 1/ %13

399. 88 £ 167. 00
499.00 +308. 14
600. 99 +302. 14
198. 04 +121. 89
191. 60 +132. 55
288. 04 +100. 87

387.00 £177.00
489.00 = 132. 00
576.00 = 149. 00
187.00 = 58. 00
198. 00 + 64. 35
301.00 £ 104. 00

fac(h) CYP2C9 % 1/ 1 2.17+1.66 2.08 +0.41
CYP2C9 = 1/ % 3 WWLH A1 CYP2CO * 1/ * 13 W4HZ iR & CYP2C9 %1/ %3 2.37+0.63 1.98 £0. 56
M E-3174 1 Cuw T EFML(P <0.05) ;X840 CYP2C9#1/ %13 1.57+0.89 1.670.69
3WHZRFE M E 3174 (1 Cow ol E2ER(P>0.05),  tab) CYP2CY # 1/ % 1 1.81£6.96 1,65 £0.60
RIS AR HRAE 3 A 32103 R A VDI Co JCIE CYP2C9 173 2.6922.87 23020.70
e M ovp CYP2C9#1/ %13 2.07+0.98 1.78 £0. 80
F225(P>0.05) 50 IR Fug i3 4] CYP2C9 * 1/ * 1
254 BE /ng + mLL~! M 259 /ng + mL~" 1254 S /ng + mL~!
250 140 140
200 120 120
100 100
150 e 80 T 80 X84
100 W 60 whal 60 el
40 40
50
20 20
0 t/h 0 t/h 0 t/h
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
A B C
A.CYP2CO =1/ =13 ABAA B.CYP2C9=*1/=*1AHFAA C.CYP2CO=*1/ 3 kRHA
B2 =ZidESiiEmzy iR E sk
A. CYP2CO * 1/ * 13 genotype ~ B. CYP2C9 * 1/ * 1 genotype  C. CYP2CO * 1/ * 3 genotype
Fig.2 The plasma concentration curve of losartan of volunteers
M 253 FE /ng + mL~" MM 259 JE /ng + mL~" MM 259 E /ng + mL~"
250 250 250
200 200 200
150 i FR 4L 150 XL 150 L
100 Bl 100 ENGET 100 ENGET
50 50 50
0 t/h 0 t/h 0 t/h
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
A B C
A.CYP2CO = 1/ %13 A FA  B.CYP2CO9=*1/+1AFA C. CYP2C9*1/ =3 AFA

B3
A. CYP2C9 # 1/ * 13 genotype

ZiNE E - 3174 MR E 2
B. CYP2C9 * 1/ * 1 genotype  C. CYP2C9 # 1/ * 3 genotype

Fig. 3 The plasma concentration curve of E —3174 of volunteers
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#*3 MAZREMBEHSTD E-3174 BRINZFSHLLE
(X +s,n=6)

Tab.3 Comparison of pharmacokinetic parameters of E -3174 in

plasma samples of volunteers in the two groups()? *+§,n=6)

AT ARA K by
AUCy- 12, CYP2C9# 1/ %1 2171.1+400.28  2514.00 £789. 00
(ng*h/mL)  CYP2C9 1/ %3 1779.2£308. 14 1868.00 736. 00

CYP2C9 % 1/ % 13 1871.1£302. 14 1832.00 +644. 00
Cowlng/mL)  CYP2C9 5 1/ % 1 398.04 +121. 89 437.00 £110. 00

CYP2CO# 1/ %3
CYP2C9 * 1/ %13

291.60 £132.55"
279.04 £100. 87"

332.00 +136.00°
320.00 +88.00"

fua(h) CYP2C9 % 1/ %1 4.17+1.66 4.08 £0. 41
CYP2C9 %1/ %3 3.67 £0.63 3.33+0.56
CYP2C9 1/ %13 4,57 £0.89 4.28£0.69
t2(h) CYP2C9 1/ % 1 3.81+6.96 3.70£1.10
CYP2C9# 1/ %3 4.69+2.87 5.02£0.90
CYP2C9# 1/ %13 5.07£0.98 5.30£1.70

E: 5 CYP2CO = 1/ + 1 AR A AL, " P<0.05,
Note : Compared with CYP2C9 # 1/ * 1 genotype, " P < 0. 05.

THERREAZ IR M AR I8 R A, ELAARIE R 254X 80 J12%
SHURZ MDR1 2 3435 {7 FEPR RS20 Y O Hfih iz RN
IO A K A (2, 25 QI A S iV R S e A 1%
oA 2240 it (o 2 A RS R 25 AR A AE AR AR

SUPHE M Bk 1 B (AT SZARAESH] , I R
Iz TR AT, R ZE PR E - 3174 1Y
TSR T RE2 . CYP2CO 2SI Ay 24l (0 R
i P450 fif, fE AR EAT B R 280, 245 0 R
30 P AR A JE R U121 CYP2CY 15 H [ AR I s S
FEPIBI TR CYP209 * 1/ % 3 Fl CYP209 * 1/ * 13 P,
XPIFPEE R AT AR E - 3174 B Co, (XTI 251 050
TSRO0 BB RN A 13. 6% FIE TSI AL
E - 3174 A WFGEARIE , B 22 1 RN, AL IS S5 F)
1 7d ), B RGA TP 50 mg, A] S VPHA E -3174
(1 AUC 43 BIFEA 35% F11 40% " [] , ARSMIFFEdn 21
A % DA 85 37 A A 40 i RS R B Y CYP2CO Al
CYP3A4 A W SR A TG TE

AHFE T, A 52 R Y 58 R, TR A B
N/ FAEEA B A T, 5 CYP2C9 * 1/ % 1 WAL E
B, CYP2CY # 1/ % 3 W2 F CYP2C9 * 1/ % 13 W Z
R M E -3174 1 Cow 39 B ZFRAT IR 3 N0
HZIHE MK E -3174 1) Cow T F 225 5150 4H A
XPREAL 3 WAL Z i F MR AV Con TR FH 2
S5 50 PR He A RIS 4 CYP2CY = 1/ = 1 A7
WRZ M E-3174 B Cowe TEFET,

25 BRSO CYP2C9 * 1/ % 1 1FH 5L Y fif
FREAZ IR E AR QI T 2 52 X T CYP2C9 # 1/ 3
T s 13 AR S A0 B R AU f B 2 303, T s i Vb 4
R B E - 3174, T REAIR E - 3174 B 254k B,
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