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Effects of Water-soluble Silymarin on the Pharmacokinetics of Carbamazepine in Rats

WANG Min', JIN Zhen-ji’, YANG Chang-qing' (1.College of Pharmacy, China Pharmaceutical University, Nan-
jing 211198, China; 2.Dept. of Pharmacy, The Affiliated Hospital of Yanbian University, Jilin Yanji 133000,
China)

ABSTRACT OBJECTIVE: To study the effects of water-soluble silymarin on the pharmacokinetics of carbamazepine (CBZ) in
rats. METHODS: 18 rats were randomly divided into control group (NaCl solution), water-soluble silymarin common-dose group
(50 mg/kg) and water-soluble silymarin high-dose group (100 mg/kg) , respectively. They were given relevant medicine once a day
for consecutive 7 d. All rats were given CBZ 50 mg/kg intragastrically 1 h after last administration. The orbital blood samples were
collected before medication and 0.5, 1, 1.5, 2, 4, 6, 8, 10 and 12 h after CBZ therapy. Plasma concentration of CBZ and its me-
tabolite carbamazepine 10, 11-Epoxide (ECBZ) were determined by HPLC using diazepam as internal standard. Pharmacokinetic
parameters were calculated with WinNolin 5.2 pharmacokinetic software. RESULTS: Compared with control group, K, of CBZ in-
creased significantly [(0.31 £0.22) vs.(2.66 £ 3.12), (5.26 +4.58) h™', P<<0.05], AUCo1,, [(53.87 +7.31) vs. (70.65 + 12.79),
(68.44 +4.62) mg-h/L, P<<0.05] and cu, [(7.20 £0.87) vs. (8.82+0.54), (8.19+0.38) mg/L,P<0.05] of ECBZ increased signif-
icantly in water-soluble silymarin common-dose group and water-soluble silymarin high-dose group; there was no statistical signifi-
cant difference in other pharmacokinetic parameters. CONCLUSIONS: Consecutive administration of water-soluble silymarin may
promote the absorption of CBZ and the metabolism of it in rats. Great importance should be attached to potential drug interaction of
water-soluble silymarin and CBZ.
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1.1 {8

LC-2010AHT = %0 #H €2 3% (HPLC) X ( H 4% Shimadzu
NTIDR
1.2 #HR5iLH

CBZ % Ba it (415 : 0142-9503 , 1 3F : 99% ) 1l P 1 X HE
(5 : 171225-200302, 4 FE - 99% ) KM [ o 12 5k 25 A kG e
WFFEBE s ECBZ X B i (PEAK 3R A 7], i 5 - C175850 , 4l i
99% ) ;K &8I 2 FURL 2 RIEE, TTIR R 25 T A5 LA 5 24 4
HBRA ]S 120513, 46 : 40% ) s CBZ (. iAFA5 1E #5 ]
254 PR w52 120502, A% - 7 0.1 g) s 2 i
ali, K R aifhoK .
1.3 zh#h

SD KF 18 H, & , M 180~220 g, W4 [ _F VG /K-
LB Sh WA PR ¥, B4R IES : SCXK (9)2008~0016, K
B ERFE, A KK, 4 TRk R, =R (25 +2) C.
2 HEE5ER
2.1 REHHE
2.1.1 CBZIREW . FE%FRECBZ X B 250.7 mg, & F 50
ml 5, I CBZ 45 25 711 [95 % £ B -3 & —. 1% 400 (PEG
400)-7K(2:5: 13) % E 45, #5257 , 7% 5 mg/ml () CBZ IR B,
4 C e o
2.1.2 XFRESVAT . RS FREUCBZ X IR AE i, LB R E
25, FERBT S MR BE S 1 000 mg/L I 45 K s 73 K % AR I ECBZ
ot BT R, P A 2, BC AT R VR S 5 000 mg/L I
UL, 4 CAORAERE o I RS 2 51K 28 W AR T 4 YO o
FH ZERR R B 2 5 5 ST
2.1.3 AR . KGRI PG P B Sl i, S B T
T TR o) S o B A 30 mg/L AT TR
2.2 HPLC & #i A ikHogEr™
2.2.1 Ai%ELE, (3% Inertsil ODS-SP (150 mm=4.6 mm),
5 um) ; JiE s AH « DL - KB BE PR (0.1~7 min, Z 1 35% —
70% ;7~11 min, ZJ§ 70% ; 11~13.5 min, )5 70%—35% ),
Pk : 1.0 ml/min; B : 230 nm; AR 30 °C; HERER . 20 pl;
AT : HB PG (30 pg/ml) o
2.2.2 FEFAEEE, TS0 pl I3 ZE 1.5 ml B0 A NFRE
% 20 pl(30 mg/L) , FMILA 130 pl ZJ , i3 EIR 4 60 s, 23 755x%
g B0 10 min, B R VERENE o
2.2.3  RGEEMMERE . /2 0EE 2 KK G R
e 38 ) 4 20 25 T CBZ Z R 30 min Y I3 BE 5 L 28 19 1l 3% +
CBZ K ME/K Qi £ 3% F 4 45 T CBZ Jii 1.5 h AY M 3¢ A
i, BRET 2 B0 A I AR AN AR 348 2.2.27 TR ik ab B
PEREINE o 455 CBZ \ECBZ K INAR Y (4335 06 43 55 4T, (4
A a] 43 °h 4.5..6.0 .8.7 min, 43 B E ¥ KT 1.5, LA CBZ .ECBZ
Ko PIBRIA) TR, SR B ANIE T 3 000, i AL FE & 2 BT
R, Ak W 1,
2.2.4  FRUERRR P25 o BUAS (M 50 ul, 43S 9 AR s
% 20 pl Al CBZ 8L ECBZ HI% B S TR 20 pl, fifi fi 2% 77 CBZ
BT A BE 43 54 0.5.1.0,2.0,4.0,8.0,16.0,20.0, 25.0 mg/L,
ECBZ [ 5 B3 & 43531 0.25.,0.5.1.0,2.0,.2.5,5.0,10.0 . 15.0,,
20.0 mg/L, FAHRAT, A 110 ul ZJ , TR 4 60 s, 23 755%
g B0 10 min, BUEIE BRI E . 405 LL CBZ 58X ECBZ 5 4
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Fig1 HPLC chromatograms
A. blank serum; B. plasma sample before CBZ therapy; C. plasma sam-
ple after CBZ therapy +internal standard; D. blank blood sample+sub-
stance control+internal standard; 1. ECBZ; 2. CBZ; 3. diazepam

P (R TR 2 L () R T v 8 (o) iFA Ttk I I 43 #r . 45
I 97 7 28 CBZ: y=0.064 5x+0.015 5 (=0.999 7, n=8) ,
ECBZ: y=0.040 8x+0.014 2(r=0.999 0,n=8). CBZ.ECBZ
G0 o R e 2 M T L4331 R 0.5~25.0,0.25~20.0 mg/L, K5
TIBRY A 0.1 mg/Lo
225 NEHBEIRK ., I 2.2.47 5 F 5B Rl & CBZ (0.5,
16.25 mg/L) 8 ECBZ(0.25.10.20 mg/L) it M 4E 5 , Ab 335
HEAE TR H PO E 5k, ESEINAE 3 d, H & H N AL H [ 4 2%
£ 45 CBZ A H N RSD 439k 4.32% . 2.10% 4.45% (n=
5), HMRSD 454 4.77% .3.27% .4.68% (n=3) ; ECBZ i H
INRSD 23514 1.57% .3.20% .4.97% (n=5) , H [d] RSD 43514
3.92% .4.85% 4.65% (n=3),
2.2.6  FEECENSCRIAE o 8 “2.2.47 T F 5 Bk il 5 CBZ
(0.5.16.25 mg/L) 8 ECBZ(0.25.10.,20 mg/L) B L3 FE 5 , 5
— W AT 5 REAS ST, 43 1) 55 AH R B VA Y CBZ 5 ECBZ
Xif B S A A T AT A TR AR A T A, TR [mT e, 5 2R A
1.

F1 REREKRRGELER (n=3)

Tab 1 Results of extraction recovery tests(n=3)

i JRERE ,mg/L R, % RSD, %

CBZ 02 95.7 29
16 971 34
2 %3 23

ECBZ 02 93 33
10 974 28
20 982 47
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B 18 FUK BRSP4 3% 18I R o 2, RIS 40k kit
PRZH (A FRERAANTA TR KM /K T 2532530 771 2 (50 mg/kg)
20 K BEEEAK RHE] & R A (100 mg/kg) 20, (ig) 45 TAR N
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BT, RIRE 25 1 h)5 e KR ig 457 CBZ 50 mg/kg. 47
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ML, 43 85 M3, A B S HEAE I 5 , LA AR 5T T3 CBZ f ECBZ
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Fig 2 Plasma concentration-time curves of CBZ and ECBZ
in rats

-l WinNonlin 5.2 25 Z27A5 Vv 9 5 2 BB 4 55
255428, K Graphpad Prism 5.0 8832284 () Tukey
ZE R Ik AR 2y s SR B 5. P<0.05%
INFEFA G X . RN CBZ F ECBZ 19 32 %2 )y~
SR 2.

%2 KRIKACBZMECBZHEEHZESH (x+5,n=6)
Tab 2 Main pharmacokinetic parameters of CBZ and ECBZ
in rats(x +s,n=06)

CBz ECBZ
B e B G RRA G TR G AR
M sean g FhENE ERAR
AUCsi,mgth/L 50222013 425241161 4045£12.19 5387£731 70.65+12.79° 6844 +4.62°

poplet|

CL/F,L/kg'h) 0112005  0.17+0.10 096+2.02  0.06£0.03 0.04£0.02 0.06+0.03
V/F,L/kg 049040 0514030 049£022 0541025 0522008 027£0.05
Kb 038026 0302011 038£0.15 0.2+0.08 0.06£0.04 023£0.15
Kb 0311022 266+3.12° 5264458 308480 0.60£0.78 2.13+354
fin,h 2771182 2574082 215£105  8.83+6.09 15341197 449£3.06
[} 1505000 1334041 200£1.00 4671242 467115 4881225
Coomg/L 7431284 915+1.04 6304038 7204087 882+054° 8.19£038
TE: XA A, ©P<<0.05
Note: vs. control group, “P<<0.05
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