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Effects of baicalin on pharmacokinetics of nifedipine in rats in vivo
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Abstract: Objective To investigate effects of baicalin on the pharmacokinetics of nifedipine in rats in vivo, and evaluate the effect of
baicalin on CYP3A activity. Methods Male Wistar rats were ig administered with baicalin (0.2 and 0.6 g/kg) and nifedipine (10
mg/kg), and concentrations of nifedipine in serum were determined by LC-MS method. Meanwhile pharmacokinetic parameters were
compared. Nifedipine was incubated with or without baicalin in rat liver microsomes, and oxidized nifedipine in incubation solution
was determined by LC/MS method. CYP3A activities were compared among baicalin group and control group. Results After ig
administered with baicalin 0.2 and 0.6 g/kg, AUC,, of nifedipine were significantly increased which suggested that the bioavailability
of nifedipine were obviously increased. Cy,,, of rats in 0.6 g/kg baicalin group were significantly increased, but CLz and V'z were
significantly decreased. There were no significant changes of above index of rats in 0.2 g/kg baicalin group. Baicalin with
concentrations of 30 and 90 pg/mL could reduce amounts of oxidized nifedipine in incubation solution, inhibit the activities of
CYP3A. Conclusion Baicalin can alter the pharmacokinetic characteristic, and increase bioavailability of nifedipine in rats, which
may be related to inhibition of CYP3A - mediated metabolism in rat liver microsomes.
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FEA ML (LS 1000338-200502) . JEREHF
(#£'5 100585-201003 ) of ity 340 1 o [ £ i 24
RrsE WF ot Be ;s S AR R 75 O (o B>
95%) WA 3EIE Sigma AF]; WATFERIZ R
SPE>91%) HAEITHRr 2] SRt AR R
B2y OB 50>99%) T S B 29l A7 PR 23 )
Pefit; FRFILLT4E R (K 300~800 Pas) T
hE ) BRI AT OfE. . TR,
TR kgl . JRA HEME Wistar K RUTFRCHE
& (EAE 20 g/L). NADPH FAE RS HICE
BRAEYHA b ARAH.
1.2 L

24 P REErE Wistar KR, AFE (220£10)
g, TGS, SRRIES SCXK () 20030004, [
W AR KL SOy . Wistar K FRAITE T s 2
by, SEE RS TR, Bl AR SR S
bRt KR A mEEEYOK, AL, 12h/12h
WIS AS R, U 18~22 °C, WJ¥ (50+5) %.
1.3 FEMNE

Agilent 6410 Triple Quad LC/MS/MS. 1150
Series HPLC. Hip-ALS SL #EFE%8 (G 2B R)
SR ANT]D; XW-80A RGN A 85 (LR RS
WATBR 2 7] ) ABOTT faist 89 oL CSE R RS 24 7))
PK514BP HiHiEVE#s (ff[E BANDEL); MR-
FLF)Z AX-155 Delta Range HiL T RF (i AfE4s )
AFD; HIT-A TEEME ) BirEas CEAgHEsum A S
PeRHIE AR A D,
2 HESHR
21 #HMSEREY

Wistar K &N PEESR— G, #A4 a Rl

53 R T 2 R 2R H P+ 3R 54 (0.2 0.6
glkg) 4, A 6 Ho WRHLF 4+ S5 419 5k
ig A 0.2, 0.6 gkg, AHAHCT ALY TA5AAFR
0.5%JR FIILLT Y ZANEI . KA ZIIT 12 h 28R
AKe 30 min J5, ig MR 10 mg/kg. #EHGZ
I, TR RIAN P 35K H 0.5% 92 FH AR ET 4 32 )
TR RIC I R B, 4R 298 7.5 mL/kg. TRA
M5 2577 (0 h) FZ525)5 0.25. 0.50. 0.75. 1.04
2.0~ 4.0, 8.0~ 12.0. 24 h FiF ik 0.4 mL, Hf
2P, 4 000 r/min 2.0 5 min, UMK, —20 C
TRAT A
2.2 MHERALE

E I 28 AF 5 200 pL, JIA 2.0 pg/mL bR
20 pL, WABERAS, AN 2mL AR, R EVEEL
2 min. 5000 r/min &> 5 min, WEL B, K N,
T, TR 100 L s R %, Hift.

23 MEHZX
23.1 i Diamonsil Cig (24 (150 mm X 4.6

mm, 5um), AN LG - 5 mmol/L ZJRE: (52 :
48), AR 1 mL/min, FE 30 °C, SR S ul.
232 JiigscfE ESI B U, ER R, TR
K (N K JJ 2.76 MPa, TS AR & 10 L/min,
TARE S 350 °C, BAEHIE 4000 V, fEH
MR BRI PR 25 A A 110 Vv, Je i
- CARRD 100 Vs EEEPES PRI (SIMD, &
HE L WEHCSE m/z 369.0. AR Y m/z
345.1. JEBEHLT m/z 383.1.
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b JE BEHBSE 6 B SV . A5 ETREAS . S TR A
TR PR TR LSS, % B e T ik
B, tlkEILE 1. 4RERY, KEaiRgEY R LT,
HAFE R IR AT, TR TR R
234 MRS R =R B E ORI,
3 NN S P A A~ ) Ll Y TR K 0.05
0.10. 0.20. 0.50. 1.00. 2.00. 3.00 pg/mL ¥,
FF—NREIR B AT 5 4%, SFF S AR FE 5 EA T 5
25005 ARV TIAR LOARDOS T B vk FE AT 2k [R1 A
PR R Y=2.312 X+0.130 4 (+>0.99),
LRVEVEFER 0.05~3.00 pg/mL. BUKIE S KB
TORLARIF B 0 ol NI 8 1) AR A A 2R b~ o) T
SEVAR, BCHEAY 0.20. 0.40. 0.80. 1.50. 3.00. 5.00
ng/mL ¥, AN TEIRIETAT 5 4, Sk
RS AT GE o 29905 P BRUE TR LU AR Bk
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Fig.1 HPLC chromatograms of samples containing nifedipine and oxidized nifedipine

235 FEEEMERERK  0.10. 050, 2.50 &A% 14d )G, SHATRER T, BN TCEIR AT
ug/mLH]l TP (QC) FEA, LAbH 5, AT E S5AKEAR, WK 2. g5 KM, A R

FEAFREIREEPATINE 5 MFEAS, JELE 3 d, *E
P HbsAE M2 v S iR B . 25 LR 1. 0.40.
3.00 pg/mL AR A S0 0 6 FHARORL A4 7
FEARZ I G AT, R E 0 (0.38+
0.03).(3.12£0.13)pg/mL, RSD 735 7.5%.4.3%,
RE 2} 514 5.01%. 3.02%.

KA VR I RS T R4

2.3.7  HEHEN G AL BTN, A K BRI
HCHK 0.104 0.50. 2.50 pug/mL QC FEAS, 715
TR (A, )5 LU S L ) 0.205 1.00, 5.00 pg/mL
X HESRAEAS, WUAIEIHIRY (42); 200 pL 75 (LK
AEBRIG, 05 0.200 1.00. 5.00 pg/mL X B b,

23.6 FEMERAE  0.100 050 2.50 pg/mL K H 100 pL BE, WIFFIETRR (43D BL A41/43 R
QC FEdh, i AHR UG SEWCE 7he GRih 2 BL $REUPIACE,  A3/dy ROREEFUEN, 4R WAL 3.
£1 RBEESEHERRER (x£s n=5
Table 1 Results of precision and accuracy tests( X+ s,n=15)

J AN i I P RS % 1 I TR % 1

FE/(ugmL™) WA TR (ugmL RSD/% RE/% W3R/ (ugmL™")  RSD/% RE/%
0.10 0.098 +0.009 9.01 —-2.25 0.096+0.010 9.20 —-4.23
0.50 0.506+0.034 6.81 1.21 0.52410.026 4.86 4.87
2.50 2.566+0.152 5.09 2.64 2.58040.078 3.02 3.15
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£2 WEHTFEFRAEZHTHREERR ( x£s, n=5)

Table 2 Stability of nifedipine at various conditions ( X£5,n=5)

) R URHT HIRHE 7h R 2 ¥k A 14d
AN 3
4 EE PN 73 WA 5T 24 WA 5T 24 A5 5T 5K
Ji /(ug'mL ™) ~ RSD/% ) RSD/% - RSD/% " RSD/%
J/ (ng'mL ") J¥/ (ugmL ™) J¥/(ugmL ™) J/(ngmL ™)
0.10 0.093+0.007  7.61  0.106+0.006 574 0.1040.006 585  0.095+0.007  7.41
0.50 0.514+0.032  6.00  0.476+0.028 588  0.484+0.033 677 053040033  6.14
2.50 2.44040.098 403  2.61140.101 387  2.35+0.124 527 2.66%0.138 5.17
£33 EREWERSERYERWER ( x£s, n=5)
Table 3 Results of recovery and matrix effect tests ( X +s, n=5)
moN RO W R/ FEE IR RS B TRV AR
(ngmL™) $1H/% RSD/% Belt/% RSD/%
0.10 78.6+2.33 2.96 102.5+7.09 6.92
0.50 85.5+3.06 3.58 96.6+5.31 7.58
2.50 84.1+4.12 4.90 107.245.52 5.15
2.4 HENFEHR x4 ARigBHSHEWEHTIEBHYSY
SEH 252020 WAt DAS 2.0, LR =kA Table 4 Major pharmacokinetic parameters of nifedipine
REBEIL AR - R, SRR SR Lk in rats after ig baicalin
ZELLIRCXT ¢ KRS b T 00T, Bl x5 FoR. P W BT BRI+ S5 4L
FHNBAEEAA)G, AR R 31 - 02gkg  0.6gkg
INFA) 2 DL 2, 2432 S E AR 4. 85 58], AUC,, pgmLh' 815+1.17 947+191" 10374292
EXTHA LA, A, mA RS E, 4 ftme b 0.95+0.11 0.88+0.13 0.8340.20"
FESHRAE N . HhFER ig 0.6, 0.2 gkg B Caw  pgmL” 1052029 1194025 14040197
Y5, R Bk i - ] thk F A CAUC)  fiee  h 482+1.02 513+223 553%+1.76
P R, TRk T ST 1 2 R R T ClzZZF Lkgh' 1204021 1.01£0.10 0.93+0.08"
HRAF 0.6 g/kg ARIHHT- KGR EE (Co) i VaF  Lkg! 7234036 7.02+0.84 6.84+0.47
ET S UERE (CLz) MRS MER (Vz) SREHCPALE: P<0.05 “P<0.01
"P<0.05 “P<0.01 vs control group
2000 ST, BT 0.2 g/kg AN ARHSE ) Bk 255
BT EFEB. 0.6, 0.2 gkg BATFEXAE A H
5o IR B 1 B
&0 BAH PR 06 gkg ! PAS SEAp 7
2 - zgggﬁgﬁ;@ggg& 2.5 %ﬁ,\ﬁ:h‘ CYP3A IEI%E‘]\%HFL o
= ' A2 CYP3A AU LR -, A
g SR LK B BOR P 7 R o 2 S A P £ 2
300 AR IR CYP3A I35 k.
T — PEEARR  HMRAE 0.25 mg/mL. MgCl, ¥
‘o 4 5 1 16 20 VJ 5 mmol/L. PBS (pH 7.4) 0.1 mol/L. fij%th
t/h P 1.5 pg/mL. BSR4 104 30,
B2 KERAEH T MR E -0 6] g 2% 90 pg/mL, & NAAFL0.5 mL. A5, 37 CK

Fig. 2 Mean plasma concentration - time curves of nifedipine WY E S min Jo, O 1 mmol/L NADPH AWk
in rats ARSI E 30 min JiT, L RITECH I UK R £ 1
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FES TN BRI 20 pl, %), 5 000 r/min
UL E L 5 min, WHCEEAHAH, N #ETHHLE
FJE, it 200 pL WEAHE R, KH LC-MS %
I 07 5 WP A R o . AL CYP3A 1
PEA 100%, HAbAL S 2 bk, 4R IR 5. diRE
HF S5 m] B AT O SRR AR B8 5 44 2R rp 2 A A
AR, DRI, B RO BT ORE 4
CYP3A G, BAAG T A A AR @A .
x5 BEEWARBIFKR CYP3A SFMERMM( X£s, n=5)
Table 5 Inhibitory effect of baicalin on CYP3A activity

( X£s,n=5)

20531 SRR /(ng'mL ) CYP3A i5ME/%

I — 100.0+13.04

PR 10 81.4+10.14
30 60.1+18.04"
90 34.64+18.04”

HRIMA S "P<<0.05  TP<<0.01
"P<0.05 "P<0.01 vs model group

3 e

WS RE ST A2 —, BAZRZ8
TEPE, FEIRPR LN R . RS S
VG 245 1R A B A FH A7 R 5 5 1 50 1R T R R
Mo BAERMYR 2 A2 RER, TH
AR AT REAT AR AR Bl is 11, RN 2580244 F
HEF AR o B 2 R B 9 OO I 0 J Tl A R
UFIRITHZA, 2R T2 B V6 e s S0 PR R G
(R 254, DR AR RN T 38 25 0 il 2R P
28T o S SEG (1 4 2557 AR I
IRHZ L, AR A B T e i e (1. I
H.22% 7 AR 3cirl .

CYP3A Wi 2 E N EE W NRUE, 257
1N 60%2 WA, AR AR Z, G
#. HMG-CoA EJRPEFHNHIF . R _HAH, 5l
EBHAE . Hy AR DR R AT 3 BT
FEAR S, Foi 3= 2E 8 CYP3A &, 50 CYP3A
Tt 2 PR P B A T 24 ) 1) T S e A 2R R - ) A4 Y
MR, BZEHEZ CYP3A B 2 IR S AR =)
N AR M, R 2R P T DUAE S CYP3A
BEIORE 298, R TR 25 AR R0 25 ) B AH LA
JRI 4T A Sz e 3 R K B ISR i R MY R A
PRI E A R A AT (1) HPLC-MS 5 J7 v
RGUE R, TILEL, & TR 2R

W PEM e FN B 250, DL S WA AR B9

KEARATFIRI, 0.6 g/kg HATF 54 H
AR, RHIE R 1) 24 80 S A P S R 2,
AUCon Coa WEIEGIN, LRI BT S D2
VAR E R FE w2 2 mEA N CYP3A
YA E RN P-gp 25000 EahAMHEEF .
P-gp /& —Fh ATP fHi I i is 4k, LU iz,
TEDIIL S oA A HE 7 T AR
SN AR A I R R P L 2500 CYP3A
oY P-gp [MJEY, 45 CYP3A Y P-gp 517 [H]
W RS, 29900 IR AEDIA S vl B T il
HRHEAE CYP3A IIEY), [FII 2 P-gp IHJE
Pyl AT e B T A K BURT Aok A4
CYP3A 75, PEAS T AR PR g2 . At
SR, BEESF 0] P-gp 3G PE, A5 25
JE S V5 2 0 25 B AR e 2R gAY B
T RSN AT 384 I e A B 1R e XS24 2 e P g 55
S ARG, B CYP3A4. MDRI [f136iaP2,
RO EAR N T B e 5 A M E - A 2580 22 & X
HF T2,

gt bRk, SEEESTNAMEH, A
SR AT BREER:, AR R, TRES FEL
WA HOPAR N B R, 2GRN 158, R R B84
e HEAFL CYP3A MG HIN, fEAe 25 il
VEFHII A o L b T ] BEA7AE (10 2 A Qs Bl F b
25, ARG EAMHUER, fFE—25.
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