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[Abstract] Objective: To explore the activating effects of ten important effective components in seven
medicinal and edible substances on human pregnane X receptor (PXR) , including Glycyrrhizae Radix et

Rhizoma (liquiritin and glycyrrhizic acid) , Houttuyniae Herba ( quercetin and houttuyfonate) , Prunellae Spica
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(rosmarinic acid) , Cassiae Semen (aurantio-obtusin) , Poria (pachymic acid) , Lilii Bulbus (Lilium brownii
saponin and colchicine) , and Lycii Fructus (Lycium barbarum polysaccharide) and screen potentially toxic
components. Method: Cell counting kit-8 (CCK-8) assay was used to investigate the cytotoxic effect of
liquiritin, glycyrrhizic acid, quercetin, houttuyfonate, rosmarinic acid, pachymic acid, aurantio-obtusin, and
colchicine (10, 20, and 50 wmol-L"), and L. brownii saponin and L. barbarum polysaccharide (10, 20, and
50 mg-L") on normal human hepatocyte cell line (L02). The release of lactate dehydrogenase (LDH) in L02
cells after drug treatments was detected by the biochemical analyzer. The apoptosis induced by ten effective
components was explored by Hoechst 33342 staining. The secreted luciferase reporter system was used to co-
transfect the PXR expression vector and reporter gene vector containing cytochrome P450 3A4 (CYP3A4)
transcriptional regulatory region into L02 cells, with 10 wmol-L" rifampicin (RIF) as a positive control. After
treated with liquiritin, glycyrrhizic acid, quercetin, houttuyfonate, rosmarinic acid, aurantio-obtusin, pachymic
acid, and colchicine (5, 10, and 20 pmol-L") and L. hrownii saponin and L. barbarum polysaccharide (5, 10,
and 20 mg-L") for 24 h, the cells were tested for secreted luciferase activity. Result; Compared with the
control group, colchicine, L. brownii saponin, and quercetin decreased the cell viability (P<0.05, P<0.01).
Compared with the control group, quercetin, rosmarinic acid, glycyrrhizic acid, colchicine, aurantio-obtusin,
and pachymic acid increased the release rate of LDH in L02 cells (P<0.05, P<0.01). The proportion of
hyperchromatic nuclei increased gradually after rosmarinic acid, liquiritin, and L. barbarum polysaccharide
treatments as compared with the control group (P<0.05, P<0.01). In terms of co-transfection of pcDNA3.1-PXR
and pGLuc-CYP3A4 into LO2 cells, compared with the control group, aurantio-obtusin and pachymic acid
showed activating effects on PXR (P<0.05), whereas liquiritin and glycyrrhizic acid showed inhibitory effects
(P<0.05). Conclusion: The findings suggest that when medicinal and edible substances are taken for a long
time, attention should be paid to their influence on drug-metabolizing enzymes and possible interactions, so as
to improve their safety.

[Keywords] medicinal and edible substances; human pregnane X receptor; cytochrome P450 3A4
(CYP3A4); secreted luciferase reporter system
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Table 1 Impacts of ten important effective components on cell viability (x+s,n=3)

2y 2H 51 ¢ /wmol - L I T 1 /% 254 215 ¢ /wmol - L™ I 35 1 /%
fi JJit 55 Sk 100.00 P Sk 100.00
ik e 20 10 106.10+1.98% BRI RH 10 107.70+0.99%
20 95.85+1.07" 20 107.10+3.95%
50 89.44+2.65% 50 105.30+0.635
2 H4Y 100.00 "% 2 H4Y 100.00
i JJR R 4 10 104.90+6.57 A 10 109.70+4.67%
20 102.40+7.63 20 111.20+1.23%
50 101.40+5.47 50 107.70+2.90"
A ZFHA 100.00 HA ZFHA 100.00
R4l 10 101.40+1.15 ERe =N ewil 10 mg-L"! 92.17+6.43
20 102.30+1.51 20 mg-L"! 85.98+9.31
50 98.27+3.08 50 mg-L"! 77.59+5.75%
sk 100.00 sk 100.00
R 10 103.30+0.95 FoK Al B 21 10 57.45+6.74%
20 102.50+3.88 20 47.06+5.40%
50 98.56+2.24 50 47.97+0.20
A 2 HA 100.00 Hid sk 100.00
5 R A 10 101.00+2.89 LR VEA  E 10 mg- L™ 101.90+4.66
20 100.90+3.62 20 mg-L"! 99.32+3.41
50 97.74+4.35 50 mg-L"! 101.00+5.46
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CYP3A4 M ER ekl R . 504
oo, B B ok B fE 20 wmol- L I, X} PXR-
CYP3A4 B A HESEM (P<0.05), HET . 521
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F2 10F AT L2 4 LDHBEM MM (+s,n=3)
Table 2 Effect of ten important effective components on release of LDH in L02 cells (x+s,n=3)
21 21 5 #e ¥ /wmol - L LDH/U-L" L) 2H 5 e /wmol - L7 LDH/U-L"
o I B 2514 62.17+1.26 P i 7 S 62.17+1.26
ik e R 21 10 63.07+1.01 P I 2 A 10 65.17+0.76"
20 66.80+0.72% 20 65.00+1.00"
50 66.53+0.50% 50 63.50+0.50
S 62.17+1.26 R Sk 62.17£1.26
0 IR RR 20 10 64.40+1.40 KRR 10 67.43+0.51%
20 64.93+2.10 20 66.20+0.72%
50 64.53+1.29 50 64.27+0.64"
o R 62.17+1.26 HE 2 62.17+1.26
HR 4L 10 63.70+0.26 HAeRITA 10 mg-L"! 63.93+0.61
20 63.13+1.03 20 mg- L 63.87+1.21
50 62.20+1.06 50 mg-L"! 64.43+0.93
S 62.17+1.26 EEE 62.17+1.26
2 R 41 10 64.20+1.06 R KAl B 2 10 66.23+1.37"
20 64.63+1.10" 20 66.37+1.10"
50 64.80+0.72" 50 65.80+1.71"
B A EEE 62.17£1.26 ikt ek 62.17+1.26
Wk F A 10 63.50+0.87 HAc 2 b 21 10 mg-L"! 62.90+1.85
20 66.67+0.58% 20 mg- L 64.90+0.56
50 68.17+0.76% 50 mg-L" 62.33£0.31
F3 10T ARSI L2 A T ABERM (X+s,n=3)
Table 3 Effect of ten important effective components on average fluorescence intensity of L02 nuclei (x+s,n=3)
2 215 W R /umol- L7 SEHIBEGEE 2y 4153 W /wmol- L Py B kR
iy JJi2 B k] 46.56+1.01 Ye ¥ ki 46.56+1.01
itz F 4 10 50.32+2.73 2 P 1 25 4 10 89.40+1.63%
20 64.54+4.00 20 78.67+1.98%
50 51.93+0.91 50 58.64+1.84%
k] 46.56+1.01 w5 = A 46.56+1.01
I8 7R 4 10 84.04+2.38” AR A 10 58.82+2.65%
20 73.59+1.63% 20 64.23+1.13%
50 52.77+1.27" 50 35.28+1.13%
e k] 46.56+1.01 HA I EE 46.56+1.01
HRE 4L 10 33.69+1.45% HARITH 10 mg- L' 82.93+1.48%
20 37.92+1.29% 20 mg- L 52.91+5.94
50 42.48+1.87 50 mg- L 57.22+1.91
ek 46.56+1.01 = A 46.56+1.01
LR AvE 10 54.95+0.88" BRIl 21 10 58.78+1.59
20 36.62+1.68% 20 38.26+1.96
50 31.39+2.31% 50 54.69+8.66
R 2 HA 46.56+1.01 ikt I EE 46.56+1.01
HL R 10 58.49+0.79% Mkt 22 pE 4 10 mg-L"! 41.39+1.54
20 72.30+0.85% 20 mg-L"! 58.17+1.90"
50 99.80+1.19% 50 mg-L"! 105.9+4.25%
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Fig. 1 Effect of four important effective components on the

morphology and nucleus of L02 cells (Hoechst 33342,x100)
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Fig. 2
morphology and nucleus of L02 cells (Hoechst 33342,x100)
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Fig. 3
morphology and nucleus of L02 cells (Hoechst 33342,x100)
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F4 107 S 3 PXR T S8 CYP3A4HiAEIER (x+s,n=3)

Table 4 Regulatory effect of ten important effective components on PXR-mediated CYP3A4 (x+s,n=3)

259 2 53] W /wmol - L7 PXR-CYP3A4 55 355t B3t 21 53] W /pmol-L' PXR-CYP3A4i%E S5%
= 1 25 H 4L 1
{01 I ¥ RIF 41 10 5.725+0.121% YellF  RIF4] 10 2.224+0.127%
Hit B R 21 5 1.117+0.158 R R A 5 1.016+0.088
10 2.831+0.785 10 1.032+0.188
20 0.437+0.299 20 1.302+0.020"
RIF £ 10 1.228+0.534 % RIF 21 10 2.638+0.166>
i I R 41 5 0.455+0.060 REE TR 5 1.920+0.588"
10 0.619+0.112 10 1.685+0.564
20 0.554+0.105 20 1.551+0.237
H®E  RIF4 10 1.771£0.235% = RIF 41 10 1.881+0.123%
HRT A 5 0.459+0.037% HARITd 5mg-L" 0.855+0.218
10 0.457+0.045% 10 mg-L"! 1.129+0.377
20 0.423+0.043” 20 mg-L! 1.283+0.030
RIF 4] 10 1.511£0.565 RIF 4] 10 2.537+0.907%
HHRRH 5 0.468=0.110 HoK Al s 20 10 0.532+0.090
10 0.260+0.025" 20 0.575+0.083
20 0.285+0.149" 50 0.755+0.097
B RIFZH 10 2.844+0.494” HiAd RIF 4 10 2.005+0.311%
Wk F A 5 0.949+0.068 HAc 2 b 21 10 mg-L"! 1.371£0.370
10 1.054+0.088 20 mg- L 1.371+0.355
20 1.061+0.219 50 mg-L"! 1.533+0.060
4 itig B PP OB B R R R IR B AT AR

251 W0 R 3R BN BRE A 7 S R iR
25 1) FIE W 5 0 O R RS, B dE 254 R
P ER ORI T AR 5, HB LA A AR 4 A A AR s
PR R W) SR L FE P 25 B 4R 5T N T S
B, R 2018 4F, A N R A R AR T A fe
FEZ B i 2y & R B sk g s 25 41 36 110
Fpel 25T Y A BB R KRR
R 2 44y 45l v, LR v & 2 BLAT BB
VE ML 52 2% 55 R AE T B2 A0 37 HH G 45 2 O 328 A iy
TE 7 R Zr 33 2 A SO SR B BT I O AR &R
I 2 0 T A T I RO I LT AE L B T AR
ok 25 IRV IR 24 61 1 )3z 00, HE A 56 B4 e 7
FEEAMTMEMR, K AR RN, ] 772
PE P M T A ST e AN B AN [ R Y
B A5 27 frI  EE E AA /N B A  E ERE Y
BB R (1.620.081) g-kg '™ B i F I PRAX
W3 AN R BN B 5 A AT S s K
A NN AR, AR R

.48 -

G RT TI = I TIR IR A I 7 N 7 o = S SV
T, LA S 38 A L A 2o R LY 5 AR 2 R M AT F R DL
A BEPEM A, N R PR A 2R ) S B0
FAS B NG B 24 0 2 S 20 5 i e 1 i) A
CYPA450 2 HH Ifil £1 3 - H 5k 25 11 7 20 B i) e K
Wi, EEAEAE T AR P N BE AT RUAR
JEPE ) 5, S AR 2 AR R R AR AR D 0 R 2
oA 45 SORT DUAR A0 I8 P I, A 25 1 AR
@ EZAE BN CYP1L.CYP2 L CYP3 HK .
CYP450 ifg 72 A FH (14 A= Py 7 Ak 2 A= 0 1A AR g 1) o 2
WA, Z RN MR AL P 5T CYPAS0 A 5 5 Bl 41
HAE T, S 35 0 B0 ATE R e AR L IR S B B Bk
HoA 24 By 2 1 kA A 25 3 PR AR o PR R 3L
B MR TR o R ICO 25 vk B RN R OT AR
CYP3A4 J& e d 21 AN 2E CYP [F] T , & Oy 38 5
Z 5 Y8 Z 40 U8 ) BRI Rtk 25 80 n9 4% .
CYP3AALERIFI MR FLAR il (5 AN h Rk
SR, R IR e £ 5, R CYPEAD
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Y 30% . PXRAE N, 7E CYP3A4 [ £
kPR R R EER . 2 24 Y EETE 1L PXR, (8]
PR CYP3A4 B K5Y . BFIE 254 XF PXR A+ &
1) CYP3A4 [5G s T E A EEME X

BT R = e E A A9 CYP3A4 TR FT PXR
JREL, A AIF 5 I 4 00 70 5 O 2 A A B Rk R
FH A 3 [R5 98] 9 35 TR 0k 26 e 102 21 it f fifi 26
259 . ANHE TG PESC Y & B, 7E 20 wmol - L7 45 25k i
T, 10 24 ik A M T T R R R s T R
Y S0 0 A LTS A — 1Y S D] I 3 5 O ViR R
VE R de Ky 2k B o BFoT & SR W ROk Al A L B
ARAT MR R REEFR B E R KSR
BT B A ARC 22 B VA B A B i X 02 4
FLA — 2 00 4 3 GE g 25 R R A T
W& ML Z X CYP3A4 By Jifs SR, 0 &
XS CYP3A4 Y I 45 B 5 205 24 ¥ 55 1 T v v 4100 41
G RS R B R OK AN | R
XF CYP3A4 = A il 4/ 1T, AR 25 TR X CYP3A4 11 1
¥ R 15 T BN L AEL I A 4 2 TR B T T i S S 0 A
BT 55 4 2 257 10 wmol- L I % CYP3A4 114 8 45
AT B 45 A0, 1K 3% B R X CYP3A4 (1 845 T8

RS HAEAAYRIARSSERKREER

B SmR . A SCHRIF R RV 285 22 R K
b2 Wy AT i S CYP3A BTG P L 3 7E I R b 7T
DL 1R 24 W ] i A0 B AR B IR 28 280 2 e %k, ™
P AN RO 3 i R IR SR e B TE
HEAEBEHAAEN, 546 P IBokIm e H &K
R EAH Y F 5.82 mg, A& 21N 14.088 mg, fiitj &
1285 mg, i 1% FHF B R 30 mg, B I R H
12 mg, IR Z 1R 4 88.5 mg, H 5 1F 1 50 mg, H # iz
4200 mg, M) AT £ B R 216 mg, B T A SCHk & F
IX S 25 ) 143 A G P AR A 9T e A =, B G T
AT A P A K 30 5 R CY P3 A4 T 24 it 1 1 2]
SR T B — A A . AR SCHFSE 25 R R X 10
i 245 0 %00 1) 43 % CYP3A4 A 75 3 sl 40 il 38, IF
L0 35 H A B TR0 AT BE 2 A 0 A 0 7 M 0 — 3 4
25y E 2 25 WX CYP3A4 75 S a8l 0 fhl Ak
H5HEMMXRRTES LML ITHER. &
BRI AR SCHE AN TR W AR K P X 25 2 W
JEVEEAE I B MR R AT TR E R ST, X R AR K A
25 & [F VR 25 W It 0L 7 eh R R ) R il 5
A 24 ) AH AR FH AT 5 B0 e 1 I B 5 AR o 25 &
V00 880 oy i B AR B I 3 5

Table 5 Contents of effective components and metabolism of medicinal and edible substances

R
%QH ?j,’,fm 25580 S P 25 WA B
Bz /g
e 2~10 HHAF KT 0.5%4) BHE R HERAN EEREER, B REARS R4 g

W AT 2%

R 15~25 M & 1.17~5.14 mg- g+

B 2 0 A T R ARARE L ek 800 T S, A 8 3 ok R
B R AE RN 5 S A A3 e T A R b LT 12 R A % A 2 W I R AL 26— 25 5 R

TR AR /N A3 A A O K VA T PR e A

MR ZE 3.60%~7.23%
HA® 9~15 REF®R AL T02%

R 3k 7 A R B P T2 e A WY R A A R Al R IR R A S AR S £

Y F2 2 DR AT BE T HE R AR A, S A 7

HWIT 9~15 RBIRWIE KT 0.08%
wE 10~15 KEMm
HA 6~12 HAERF

B A5
MRT  6~12 KifiZHE

0.085%~0.59% 4!
0.32~1.174 mg-g"'*!
0.048 5%

AT 1.8% 4

18595 B T 28 AR L P T M !

ST RO AR 2 Ay 3 A 38 R 25 L R A

2P Y B & VIR BOR W LE R R
At 4 [ GE bR HE L GLP 254 25 i 2 P VP40 U7 v
RIK7/ MR (B I R A I S OV RARN
HARE WG BEE M ORI R R 2
TR A O 3 A AR 0 A R R A S
F14 £ 8 B P I U X Y o AR 5T, TR o OC B A

S Chn R B a4 2 B T R AR ) B R R U AT
5 BN T8 ah S 252 VeI, DURE B KU
i ot e v Ay o R A R AR | R T O A DR TP B
T RE PR AL B0 R 1R Jo ke BRIl B SR, AR SC
{14 i 16 BIF 5 S T8 AL 9 BIF 5 A0 06k 2 5 5 9 28
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