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Abstract: This study was aimed to investigate the effects of six Schisandra lignans of Wuzhi tablet (WZ, a
preparation of ethanol extract of Schisandra sphenanthera) on the pharmacokinetic process of digoxin (DG, a
classical P-gp substrate) after intravenous and oral administration in rats. The effect of Schisandra lignans on
the transportion of DG in Caco-2 cells was further elucidated. Our data showed that the plasma concentrations
of DG were increased to different extent following co-administration of schisandrin A, schisandrin B, schisandrol
B and schisantherin A, respectively. Schisandrol B showed the most potent effect among the six lignans.
However, schisandrin C and schisandrol A showed little effect on pharmacokinetic of DG. Schisandrol B led
t0 99.0% (P <0.05) and 109.2% (P <0.05) increase in the AUC after orally or intravenously administered of
DG, suggesting that co-administration of schisandrol B induced a more potent effect on increasing hepatic
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bioavailability of DG than that of intestinal.

Furthermore, in vitro transport experiment showed that schisandrin

A, schisandrin B, schisandrol B and schisantherin A inhibited P-gp-mediated efflux of DG, suggested that these

lignans inhibited the P-gp-mediated efflux of DG.

In conclusion, the exposure of DG in rats was increased

when co-administered with Schisandra lignans, and schisandrol B showed the strongest effect. The dramatic
increase in oral bioavailability of digoxin in the presence of schisandrol B may be due to the inhibition of

hepatic/renal P-gp activity.

Key words: Wuzhi tablet; Schisandra lignan; digoxin; pharmacokinetics; P-gp; Caco-2 cell
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Figure 1 Plasma concentration-time profiles of digoxin after a

single oral dose of digoxin (0.25 mg-kg™) to rats with and without

an oral dose of lignans of Wuzhi tablet (0.024 mmol-kg™). n=5,
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Figure 2 Plasma concentration-time profiles of digoxin after a
single intravenous dose of digoxin (0.1 mg-kg ™) to rats with and
without an oral dose of schisandrol B (0.024 mmol-kg™). n=5,
X+S

Tablel Pharmacokinetic parameters of digoxin after asingle oral dose of digoxin (0.25 mg-kg™) to rats with and without an oral dose
of lignans of Wuzhi tablet (0.024 mmol-kg™®). n=5, x+s. 'P<0.05 vscontrol (digoxin aone) group

Parameters of digoxin

Group Crax

timax ty2 MRT V,IF CL/F AUCo 121 AUCqy-,
Ing-mL™* /h /h /h IL-kg™? /L-h ™ kg™? Ing-h-mL™* Ing-h-mL™*
Control 223+133  10+04 3.0+10 39+04 12.3+9.7 26+15 1153+ 71.6 128.6 + 72.8
With schisantherin A 39.0+19.1  15+1.1 26+07 36+05 58+25 1.7+09°  1788+100.7  192.2+106.8"
With schisandrin A 34.3+234 1.3+ 04 27+08 3.3+0.8 9.8+6.3 27+20 145.0 £ 132.0 158.5+ 141.6
With schisandrin B 370+142 12+08 23+03 34+04 6.1+34 1.8+0.8 162.2+97.8 171.8 + 100.8
With schisandrinC 305+ 188  1.2+0.9 25+06 3.4+06 88+05 23+08 106.8 + 33.6 1159+ 31.1
With schisandrol A 247+32 11+05 25+07 35+06 73+11 21+05 1135+ 28.1 123.7 + 337
With schisandrol B 412+151  14+06 32+07 42+02 50+ 1.8 11+03 2295+ 81.1" 2520+ 82.1"
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Table 2 Pharmacokinetic parameters of digoxin after a single
intravenous dose of digoxin (0.1 mg -kg ™) to rats with and without
an oral dose of schisandrol B (0.024 mmol -kg®). n=5, x<s.
"P<0.05 vs control (digoxin alone) group

Parameter Control With schisandrol B

tyz /h 1.3+0.1 15+0.2

MRT /h 1.6+02 1.8+0.2

V. IL-kg™? 46+24 26+11
CLiy/L-h kg™ 24+09 1.0+04"
AUCo-12n 424+125 88,7+ 39.6
/ng-h-mL

AUCq .. /ng-h-mL™ 451+ 125 93.8+419

BRI LS R LK 3 K& 3. Caco-2 41 i ia sLih %
B, SRR, gERImR (BHPEXTRR) . ROk H R
HWRT 25 BT EEZ . TU0k7 6 A P 4 3 s o
1t Caco-2 Al )15 25775 36.07 £9.62. 4.44+
1.33. 6.03+1.44, 27.79+560. 22.67+2.70 % 18.77+
348, fERdEhimK, Bk TFH R, IR TFL4ER. L
Wk £, S TV R AT DA 1) 5 SE 7E Caco-2 48
M iEis, RFAKRFHER, IR T LR, IR TR
£ ] A G AT ELEE A P-gp FYE 1

wig

ARSI PP TR A &S X A 2
FAER K 3 22t P-gp ¥R %6 25t =% (P-gp & 4L E4D)
24315 B RS e >R X 43 T8 v A3 1 R 43 X g R
B P-gp iEYERI SN AR E, FERI RS Caco-2 4t fu i
Y2 82 TG A 350 T 40 ot T v 3 B 38 S G PR R
B — DU UE LA A A 0E T X P-pg v T A RZ I .
NI ARG RRA IR THER, AR TR I
WK 2, TR I8 H AT AN () R 2 v sy = 1) I
R, TWRT I A o, PRI 20T geid it
FOE B P-gp 103 P ek 2D =g = 114 9 B i A 1 vy =
HAY I 25 R P T v

HFHAWRTFHERE, ARToxR. IR FEL. R
WRFHE M B A A AM S L ZGRE (B
Crmax)~ AUC Ft 15y, 3MHHh S 3= 1) CLIF. V,/F [#AIK, 5
YERREFEAFAE 22 5%, T LR Tl R ok ¥ T 260
S A L. AR TR AR T %,
TR EE 20 TR FE A3 0 R 1 45 24 2H th s o 1Y
AUC 4 5T+ 25.8%. 40.7%. 99.0% (P<0.05). 55.1%
(P<0.05). Tolk¥ 1 2 F iy Hb iy 3 1M 25 W B A F A

Table 3 Effects of 100 pmol-L™* lignans of Wuzhi tablet and verapamil on transport of digoxin (1 pmol-L™) across Caco-2 cell

monolayers. AP: Apical side; BL: Basolateral side. n=3, X+s
Group Pagp/ cm's * Transport ratio
AP-BL BL-AP (BL-AP/AP-BL)

Control (0.28 + 0.099)x10°° (10.30 + 2.75)x10°° 36.07 + 9.62
Schisandrin A (1.23 + 0.074)x10°® (7.44 + 1.78)x10°® 6.03+ 1.44
Schisandrin B (0.45 + 0.24)x10°® (12.40 + 2.50)x10°® 27.79 + 5.60
Schisandrol B (0.46 + 0.15)x10°® (10.30 + 1.23)x10°® 22.67 + 2.70
Schisantherin A (0.48 + 0.11)x10°® (9.02 + 1.67)x10°® 18.77 + 3.48
Verapamil (1.88+ 0.49)x10°® (8.35+ 2.50)x10°® 4.44+133

1007 - 80 100 ]

= Control * AP-BL ‘ 3 * AP-BL " : . e AP-BL

E % T l » With schisandrin A 8 BL-AP s With schisandrin B B

b

=1

260 /l 60 e
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Figure3 Thetime profile of the AP-BL and BL-AP transport of digoxin (1 pmol-L ™) across Caco-2 cell monolayers with 100 pmol-L™*

lignans of Wuzhi tablet and verapamil. n=3, x+s
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i, HUCNTR B . X5 2 A0 FER A S R
THEh e 3w (CYP3A Al P-gp YD) I 24 1k 1)
g —ggld,

NIX 43 G 4% e B o i SRS P-gp
TR B LT, O R VR T I L F L Ik 4
Hh = SE 2B E R . SRR, G R TR S AE
ik 5 4 = 2 99 AUC T 109.2% (P<0.05), il
) CLy, i3 FIE (P<0.05). Tilk T 250 H
Y2 R K VE ST AUC BOVE I FEEEAR L, 42
TN LR T £ FF A B v MR S A s R T A ik
AF A1 1t 3 2 PO ok, AT A5 e s = 4D L 245 94 T v o
B K T £, R e B 1) P-gp %o ML = 1R 9 B
B R T T o b s o i 2990 o X B R, ANBEIE
A P-gp JEY) (Andim ) B4 25 R Tulis A
HIE PR R A3 X6 P-gp JE A (F R A B

N EE— BN LR SRS RO X P-gp S TR )
ORIVE, S22 8 T R A &3 > Caco-2
Y AR 2R o b S R IE R . ARIRERIRRA T 7
K Caco-2 AR, 1ZA% A (1 n] S Tk AT 78 43 1
BAIEITY, 2 0 F5 1 S22 WY 100 wmol L ) Ll %
WPERZY & 1 pmol- L7t 3R o 4 Caco-2 4 i G
PEVER] . #9206 %W, 100 pmol-L ™t Tik 7 H & .
LR T8 2% TS FR A b 3 2 R 5 12 R 36.07 4 il B
k% 6.03. 27.79. 22.67 } 18.77, Ut ik FH K.
LFE BECKEE AN T P-gp X 2 AN HENE
Forp Fk 7 F A0 P-gp AMHERIIE e, X522
R E0SC kAR — 2, Yoo 25 T 7t 2% B Lk T K IS
7 (AR THER, AR TECK AR TFERF) &
FAMH 2 FHA-123 #£ Caco-2 4l ) 4hE, Hod L
kT B R AR R . SR, A Y Bh S8 R
FLIR T 2T v b s o At v 55 ] 1 29 B PR
SR A A SO A S b S 6 4 SR PR A 22 S T A
T AL % AT 2R PR A 7E AR AR Y AR R
FBERAR W B A A R AT SR, FliE & A 22306 1 AR
S AR AR B 2 Rt — P T . B4k,
H1 T 7 52 5] & CYP3A B P-gp (e 1, A sgig
A9 TG A B FLiE PR Ay B R P-gp IR 42T 5
i fthy B B ) AL 24 9 R, LR A B FL S o 2 S
I CYP3A & 1 K DA R AL H D) CYP3A i
P T A5 Ath o 5 ) 0 249K B T = A ik — S A

oz, AR AR B A AR R IR 2 M AR
o (EMTHE. AR TFLER. AR TFEELEI% T
P FF) B et g S (0 LSRR B2, b vk I 2 1)

TR e . TR 7B 4 W] REIE I A AT P-gp W1k
MNTITASE b 7 S O 245 9K P2 TH i, BB 48 2 i AR R R
RECK A TR Fr & AR HEZIE TE R 5 P-gp IR AH .
TEFISEAL . Filig i S T oy rTassd P-gp i 4250
i Ay 5, 5w L 2R L o AR R T, RIVE R TR S
ARIEFEVE ST 5 P-gp R B0 A BAEH .
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