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Abstract : Objective To study the effect of strychnine on the expression of UDP-glucuronosyltransferase 1A4
(UGT1A4) in HL-7702 cells and its relationship with the PXR/CAR regulatory pathway, and to clarify the
relationship between UGT1A4 and strychnine and its mechanism, and provide certain experimental evidence for
further research on the metabolism and synthesis or modification of drugs with similar structures. Methods Human
hepatocellular carcinoma cell line HL-7702 was used for the research object, different concentrations strychnine (10,
20, 40 pmol-L™") was intervened for 24 h, RT—qPCR and Western Blot were used to detect the effect of strychnine
on UGT1A4, PXR and CAR mRNA and protein in HL-7702. Liposome transient transfection and dual luciferase
reporter gene method were used to investigate the effect of different concentrations of strychnine(10, 20, 40 pmol-L™")
on the UGT1A4 reporter gene in HL-7702 cells which co—transfected with hPXR or hCAR. Using siRNA
interference technology, we explored the effect of sirychnine on the expression levels of UGT1A4 protein in HL-7702
cells after hPXR gene-silenced. Results Compared with the control group, 20, 40 pmol:L™" strychnine significantly
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increased the mRNA and protein levels of UGT1A4 and PXR, which showed concentration—dependent manner (P <
0.05, P<0.01, P<0.001), but had no significant effect on the mRNA and protein levels of CAR, there is no
statistical difference (P >0.05) . In the HL-7702 cells transiently co—transfected with hPXR, strychnine at 20,
40 pmol - I
intervention, which showed concentration— dependent manner (P<0.01, P<0.001). In the HL- 7702 cells

can significantly up—regulate the PXR— mediated transcriptional activity of UGT1A4 after 24 h

transiently co— transfected with hCAR, strychnine at various concentrations had no significant effect on CAR-
mediated UGT1A4 transcriptional activity after 24h intervention (P >0.05). Compared with normal HL-7702 cells,
strychnine significantly weakened the induction of UGT1A4 mRNA in hPXR-silenced HL-7702 cells. There is no
statistical difference (P> 0.05). Conclusion Strychnine can significantly up—regulate the expression of UGT1A4 and
PXR mRNA and protein in HL-7702 cells, but has no obvious effect on the expression of CAR mRNA and protein.

The effect of strychnine on UGT1A4 in HL-7702 cells is mainly related to the PXR regulatory pathway.
Keywords: Strychnine; UGT1A4; PXR; CAR; HL-7702 cells
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1.4 40Ek5 3% HL-7702 40K FH DMEM 15723k (L
FEA 1090643, 7. 8584 100 U-mL")H;
F5, BEFEMEEN 37 °C. 5% CO., Y40MZE W K3
I 90% /AT WIS, R 0.25% M JERRHA TIH A f%
fRALEE,
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1.6 ¢ X 5 i RT-PCR ik ¥ il HL-7702 2 L vp
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ez )5, LLVEZTF 2x10° SRR 6 FLES 3R
i, BAFLE R 2 mL, 24 h SR SRR Sk, i
17 PBS PEMRALBE S, P 0 55 SR AN Nk
21 i Bl AL 43 o0 % BE 2 2 19 7 5 (40 pmol + L) |
H1(20 pmol- L") . (10 pmol - L) F|E2H, 2591
24 h JGWCAEAR M . 385 Trizol V53 HEAT 4 M5 RNA
FOPEEAL B, RNA 4B i 52 280 L BE A AT i ok
BTSN R, RNA S8R R 1.5% 58 B e
B2 FEL K 114 T R WA I o 3 e B S5 R ofe X
RNA B AT AR BR, eS80 cDNA AR I A K,
HE AR A G U6 N 2R B FT PCR: £ 95 CIY
T T HEAT 30 s B TAEYE, SRIGTE 95 C TR AT 5 s
FIAETE, F3T 60 CFiHEAT 30 s BB KALHE, izt 2
ITEAILT; 40 K, FEA MG T 1T GAPDH 47
B LIS BRI R A S IR AT RR o 2R 4
i, EEsE 242 Pk T CAR. PXR LAK UGT1A4
PYARRT F 8 T TR . B 3G = W K/ INR S |4 )7 57
LImME IR 1, SCRER 3K,

F1 SIYMFESIRYT MR

Table 1 Primer sequences and the size of the amplification products
HER A B 314751 585 /bp

Forward: 5’= CCTGCTGTGTTTTTTTGGAGGT-3’
UGT1A4 208
Reversed: 5'- ATTGATCCCAAAGAGAAAACCAC-3’

PXR Forward: 5’- TGTTCAAAGGCATCATCAGC-3’ 125
Reversed: 5’ CACTCCCAGGTTCCAGTCTC-3’

CAR Forward: 5’- GCTGGCATGAGGAAAGACAT-3’ -
' Reversed: 5'— CGGATCAGCTCTTCTTGCTC-3’
Forward: 5’ = CAGGAGGCATTGCTGATGAT-3"
GAPDH 199
Reversed: 5’= GAAGGCTGGGGCTCATTT-3’

1.7 Western Blot i3 HL-7702 4ildrp UGT1A4.
PXR. CAR HITM &L 4iEFRF “1.67 WTF.
B BIL 43 R X BECZH K 4 B89 7 & (40 pmol -+ L)
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50 g BY_LARE, TE I 1295 PR I HEEE I H ik B4 7 s
HATRER AR B, RIG R M%) PVDF R L,
EREWMWAFMT, KA SMIRT K 4T 2 h 193
Ml FR—Ps M (UGT1A4 1:1 000, PXR 1:2 000,
CAR 1:2 000) IMABEZ, 4 CHFE IR ; TBST b
WVEE 3 Yk, BRI A 10 min; FEERAMFHE
22 JE4T HRP FRICHY 1:15 000 —Hi iR kAT R
2 h WIEE, W2 S, BN ECL k1T i (0
Jo THREE 3 W,

1.8 L xR AL 4 hPXR () HL-7702 4ifrp
UGT1A4 M58 78 24 FLACH LR IEAL T A K X5k
WIMAIM, AL 1x10° 4>, AR gt fT T alifbim 5
S BE NSRS TR DL K 3R 38 TR A
Wt A HL-7702 4z . SR OPTI-MEM 3%
FEI R ORL, XL, BARHBIATT . pRL-
TK 20 pg. pGL3-UGT1A4-luc 160 pg, pcDNA3.1(+)-
hPXR 320 g, Fik)a ok SRR MRS, =
TRFRE 20 min, JE IR BB FA-DNA Z 59, L
AL 50 L (2K DNA-JR IR E A9 A 24 4L
M, 5% CO,. 37 CHi3F 6 h Ja, F 45 Al 45
F (10 pmol « L") K 4= 9 7° &5 (40 pmol - L) |
(20 pmol - L") | IKH & (10 pmol - L)W H 24 h,
HATHOCR B E o FIAE-F R AR IR Seed A
3,

1.9 -1y 3 aF BRI A5 4y hCAR 1) HL-7702 4ilfitlrh
UGT1A4 58 m B B e fEm] “1.87 TiF
AL B AR 40 F . pRL-TK 20 pg. pGL3-
UGT1A4-luc 96 pg. pcDNA3.1(+)—-hCAR 384 pg,
PLEEFL 50 wL 594 DNA-JERIKE S WA 24 L
M, 5% CO.. 37 CHiF% 6 hJa, W40 snils
CITCO (10 pmol - L™") J - /) 7° ¥ (40 pmol - L") |
HF1(20 pmol - L") . fK(10 pmol - L) EIFH 24 h,
FRNEMINE . CITCO Ny FH X IR . S2 5 & 42
3R,

1.10 4R SEPRI  WegE “1.87 FN 197 T YA
M, S BT HAT UGTIAS H s 5L PR 1 1 i
PSS =N
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1.11 1L 5 *F hPXR Ji B J5 HL- 7702 41 il vp
UGTI1A4 FEFTEW  HL-7702 40 i 28 5 e i 1k s
AT 6 FLIGFRMT, BRAL 1}10° M. R4
HEREA 2 40%, FFLAINA 100 nmol-L™" siRNA (hPXR
oY, scramble) f1 3 wL B Y5, #5595 6 h J5 B IEH
BigRdk, kSRR 48 h G ARV E -+ 1972 (10,
20, 40 pmol - L") 4K 2215 57 24 h, W AR 20 4G T
UGT1A4 R IAAK- o RIS R BHPEXT B Sei
53K,

112 SilFR By ik AR ) 0y BRI g A
SPSS 13.0 e it ikt A4 ito0 0, - vEoRES SR L
PR At 25 (2 £ 5) Fon, ZULA BRI E
Z0r 0T, PP LR LSD K5, P<0.05 HESASE

e 98

2 FR

2.1 L 3 HL-7702 4105 0 i w25 5L 0
K1, SXHRZ4L, 10, 20, 40 pmol- L™ 11y T
24, 48 h J5 X ANHETE S EAR A (P>0.05), #
PERE/IN, 80, 160 pmol - L7 [T 151 24, 48 h Xt
TG S —E (P <0.05), 320 pmol- L'+ 7
T 24, 48 h J5 XTI S sgme Hass I 2 (P < 0.01) .
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B 1 THTI HL-7702 FAETE BRI (x 5, n=3)

Figure 1 Effect of strychnin on cell viability in HL-7702(x +s,

n=3)

2.2 11y XF HL-7702 41 it b UGT1A4. PXR.
CAR mRNA Kikiygm 580K 2, 5X A
Fo, 20 pmol - L' -y 7 Tl 24 h J5, UGT1A4,
PXR mRNA £ik B, ZREAGIT¥E X (P<
0.05, P<0.01); 40 pmol-L "'+ 7 T7i24 h J5,
UGT1A4. PXR mRNA Rk i, ZRBEA%
& L (P<0.01, P<0.001); 10 pmol- L'+ T

% UGT1A4. PXR mRNA AR5 %A B W5 m (P>
0.05), SXHEZH, 10, 20, 40 pmol L'+ T T+
i 24 h J5 %} CAR mRNA A9 A %A B W50 (P>
0.05).

F2 THTI HL-7702 4 s UGT1A4, PXR. CAR
mMRNA RIZBIHM (v =5, n=3)

Table 2 The impact of strychnine on UGT1A4, PXR, CAR
mRNA in HL-7702 cells(x +s, n=3)

Frilkc

4151 f(pmol-1;1)  UCTIA4 PXR CAR

papiistd:l - 1.00+£0.00 1.00+0.00  1.00+0.00
I TR A 10 121+0.13  1.13+0.11  1.12+0.12
A L 20 151029 1.83+037  1.19+0.17
A TR 40 1.78+035" 245043 121+0.15

e HXHRALLE, P<0.05, “P<001, P<0.001

2.3 L0 % HL-7702 41 iR p UGT1A4. PXR.
CAR I RE MW UL 2~4, 53 BALL,
W (20, 40 pmol - L) AT T 24 h 5 X
UGT1A4 1. PXR EHERILA LIER, 2524
it X (P<0.01, P<0.001); (10 pmol-L™)
% PXR A K UGT1A4 55 [ 323k A7 B 1
FI(P>0.05), SxFRE4t, K. . &FE0,
20, 40 pmol - L") 7 1l 24 h J5 X} CAR &%
IRBAT B2 (P > 0.05) .
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Figure 2 Effect of strychnin on UGT1A4 expression in HL-7702

(x +5, n=3)
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LaminB1 66 kDa

1 2 3 4 5

1.2
. . ek
P
#®
-’;
= s
I
el
£ 04-
[=%

0.0-

1 2 3 4 5

e LOXTERA s 2.0 B TR 3 R TR AL 40 BT
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B 3 LT3 HL-7702 f PXR EERIEMFM (x £5,
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Figure 3 Effect of strychnin on PXR expression in HL-7702

(x £s, n=3)
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FIAIEAL 5. CITCO 41, SXMR4LE:, P <0.001
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Figure 4  Effect of strychnin on CAR expression in HL-7702

(x =5, n=3)

2.4 Ly oo ALYy hPXR 2k hCAR () HL-7702
h UGT1A4 H5 3L gm 25 R WK 5. 6. SXt
M, W, &= 0, 40 pmol - L)+ 97+ il
24 h 5, T3S hPXR B A%t UGT1A4 )
LIRSS, BWREREE, 2RA501%
B X (P<001, P<0.001); {5 (10 pmol - L")+

(T T 24 h J5%F UGT1A4 45 5L PRE M 15 Sl
frghn, HERTRITEEL(P>0.05), 504
e, K. . SRlE (10, 20, 40 pmol - L) AT T
T 24 h J5 %} hCAR /3% UGT1A4 $ig 45 5L R 14
W 175 3500 (P> 0.05) .

2.5 Ly o hPXR P 3K i HL- 7702 41 it op
UGT1A4 1w ME 7 WA, 5 scramble
siRNA 6, hPXR siRNA THi)5, PXR & /K-
B TFHP<0.001), Uil PXR UTEREC. MK 8 1]
A, DUBRPXRJS, . mfEE (20, 40 pmol- L)+
17 T 24 h J5%F UGT1A4 & (£ %A FiHE
A, Sxiad 2 R g it m (P >0.05),
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Fe L XTRAL; 20 BRI AL 30 ERy TR 4 BT
FAIEAL; S RIETAL. SXR4LIE, TP<001, T P<0.001
E5 THTI hPXR M SH UGTIA4 B SIER (v =5,
n=3)

Figure 5 Induction of hPXR-mediated UGT1A4 by strychnin

(x +5, n=3)
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Figure 6 Induction of hCAR-mediated UGT1A4 by strychnin

(x +s, n=3)
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scramble siRNA

hPXR siRNA
PXR 50 kDa

LaminB1 66 kDa

PXR # FRYHIN Fak i

0.0 =

scramble siRNA hPXR siRNA

: 5 sramble siRNA #HEE, P <0.001
Bl 7 hPXR siRNA Xt PXR EERIEHIFM (x +5, n=3)
Figure 7 Effect of hPXR siRNA on PXR expression(x s, n=3)

UGTI1A4

B-actin

0.6 1

0.3 1

UGT1A4 2& FAAYAIXT AR
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1 2 3 4 5
LoXHHRAL s 20 BRYTARF AL 30 BT AL 4 BT
AR 5. FIAE-A
B 8 +rTxt hPXR LA E HL-7702 & UGT1A4 £ H
RIEMFM (2 +5, n=3)
Figure 8 Effect of strychnin on UGT1A4 expression in hPXR—
silencing HL-7702(x 5, n=3)
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AR 1 T AR R A AT S N e ™, (H AL
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PVET . UGTLA4 S i 7 T 198 A X35 B 0y 1 G B4 il
fity, BT RRIEA TS, UGT1A4 RETH
&, Rz EE A E R, AR TR T
B,

UGT1A4 FRikZ ZFiiZH T W%, CAR. PXR
TR SZARTE I T I UGTs SRR sk il %
ew SCHEAE R A TR LT R A PXR
CAR 50 UGT1A4 B3R5, ABF5EEH PXR #sh7
FIFEEF CAR #3077 CITCO 1 Hy BT BRI BT
ZESRAT UL, ARFIE A TR PXR 7RS4 SN E A KF
(R FRIB I TCRE M, rpoR) e R e A T PXR 7E
SRR KRR LRVER, BRI
THTXF CAR TERE SRR K Tesem, SR
ZAK PXR Xt UGT1A4 ik AT EH

VER B IR TR B F AL A AR, AEX G s SR L
25 W) ARl ) R TR AT RO T SRR T, PXR/
CAR Z 5 X A I8 B e, F MRk P Rk A Gl
YL B 45 FSAMEPE Y Bt HEM s 2, 32k PXR I
CAR 7E ¥ N UiF UGTs $EIE A (1) ik rh i & R 3 %
BERVE Y, Ah, fE HL-7702 Z ", hCAR 5
hPXR A XA FE 5, SR 1T AN RERE F1| FH IR F%
YRk, ik B AMEYE PXR 2 CAR ik 1%
TR, AHIF G gk W A S ek LR ORI RS
X} HL-7702 40 g 3t 47 UGTI1A4 ] 45 JFoki, DL K
hCAR FGAFTRL, hPXR FIABTRAFIHYY, Xt HL-7702
TEZ BN LT T HZ J5HHCH hPXR/WCAR-UGT1A4
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15 538 i 7 T A9 AR ) A LR R TR A R GERI4R Y &
LAFE A pRL-TK R & R AN Z:, BEA R

TR G SR AN [R) T BRI AH DGR 221, T4l SR
AL, BT EAEE L PXR 5% UGT1A4 fi)
HEEH B, 48T R E XS CAR A R 1)
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