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WE: BN PR RARME (Epi) XA %515 % 8 40 i LS174T P - B 2 1
(P —gp) BRFIRME I MWL . ik 4 LSI74T 4053 S % BZH AR
RIS ZH . AR P L R SRR A2 I 5 .10 .20 wmol + L' Epi &b FHZN i ;
XTRRAIF 0. 1% — F EL AR FRANAR . PSR G Bl S W A Epi % LS174T 4
1 P - gp mRNA Rk PH5EM, F 26t X 2 (PXR) - 22 25H A 1
(MDR1/P — gp) B A 45 3k PR 52 B A I Epi X LS174T 4fiJif o MDR1 (P - gp)
FOCEBHE MR, R A B EN I kil Epi % LS174T A P — gp Je A%
T - kB(NF - kB) @M G E L FRIAAKFHEZm, &R homflEsimanm
XFHRZA Y P — gp mRNA AR X 33K 7K F- 43 3 &y 52.24 £5.19,23.00 3. 52 Al
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Abstract; Objective
on gene expression of P — glycoprotein ( P — gp) in human colorectal
adenocarcinoma cell line LS174T and its mechanism. Methods 1.S174T

cells were divided into control group and experimental — L, - M, — H

To investigate the effect of epifriedelanol ( Epi)

groups. Experimental — L., - M, — H groups were treated with 5, 10,
20 wmol -+ L' Epi, respectively. Control group was treated with 0. 1%
dimethyl sulfoxide. Polymerase chain reaction was used to detect the
mRNA expression level of P — gp. The effect of Epi on multidrug
resistance protein 1 (MDR1/P - gp) luciferase activity was investigated
by pregnane X receptor (PXR) — MDR1/P - gp dual luciferase reporter

gene assay. In addition, Western Blot was used to detect the protein
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expression level of P — gp and the nuclear factor — kB (NF — kB) pathway related proteins. Results The relative

expression levels of P — gp mRNA in experimental — M, - H groups and control group were 52.24 + 5.19,
23.00 +3.52 and 100. 00 £9. 00; the relative expression levels of P — gp protein were 86.37 £9.96, 74. 85 +15.92
and 100.00 = 12.91; the relative activities P — gp luciferase were 230.19 = 41.32, 203.10 + 52.84 and
279. 67 £19. 20 the relative expression levels of p65(RelA/p65) in nucleus were 132. 36 £23.93, 145.96 +25. 15
and 100. 00 = 10. 88 ; the relative expression levels of phosphorylation NI — kB inhibits protein kinase o/ (p — IKKa/
B) in cytoplasm were 184.00 + 54.82, 290.10 + 49.59 and 100.00 + 15.34; the relative expression levels of
phosphorylated NF — kB inhibitory protein o (p — IkBar) in cytoplasm were 125.73 = 18.77, 133.69 £ 20.25 and
100. 00 = 8.12; the relative expression levels of IkBa in cytoplasm were 78.36 + 14.83, 70.44 + 14.57 and
100. 00 +22. 82, respectively. The above indexes of experimental — M and experimental — H groups were compared
with control group, and the differences were statistically significant (P <0.05,P <0.01,P <0.001). Conclusion

Epi can down —regulate the gene expression of P — gp in human colorectal adenocarcinoma cell line LS174T, and the

mechanism may be related to activation of NF — kB and suppression of PXR.
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TEALAAR PR 3 i R 3 1Y) T B2 2800, L 97 50 25 W sl Ak
KSR HE N . P - gp FaA RIE EAY
U AT LA S 5 e L ) W sl T T A, B E AR 2
IR RN, L, i BT E P - gp AT
YRR 2Y i Bl O 245 M)A RSO B
AR S HeAh  BFFE R, 22468 X 324K ( pregnane X
receptor, PXR ) Fll #% [l + - kB ( nuclear factor — kB,
NF — «B) il B AE P 5 25 W) 5 5m K P — gp Y RIB AT
B A EAE M BRI L G
AT I A B R — o 32 B = S . A
AT AUR T R AR T A 45 10 B de LS174T 21 fifg vp
P — gpBE AR , K AT RE AR AL

M#ETE

1 8

B NZE 7 I LS174T 40, W [ b E R
B ML AU BE TR ORI 51 23 A

HRmEIRF  RARREE, A 53 20 mg, A
=99% , HLE.100147 — 200302, W [ I 4G TS 1k 2
FHA BR 2> 7 F) 48 - (rifampicin, Rif) , SRS« & 52
250 mg, 4 . =95% it : R3501, 14 { 3¢ [ Sigma —
Aldrich 23] o XS 3R B A 5L PR a0 &, 1 E
£ [# Promega /] ; PRL — TK Jfifi, W H H 4% TaKaRa
23] TK = MDRI — lue 7 8 JFOkEL , H1 58 [ DU 2% B8 R
I SCH ARG s pSGS — hPXR FakJFokL , ty 2 [E 15 ve b=
Wi K% Dr. Steven A. Kliewer B84, 3% 5t — B4

£ [7 v ( reverse transcription — polymerase chain reac-

tion, RT — PCR) i 7| £ . SYBR Premix Ex Taq"" iz 7
&P -gp LFUESIY, 30 A H A Takara Bio 23 7l ;
P - gp—¥i, Wy B 352 [ Santa Cruz Biotechnology 7\ ] ;
V — Rel PR N B 2dia 3L R [R5 A (V = rel reticuloen-
dothelial hyperplasia virus oncogene homolog A ,RelA/p65)
—¥i, W B 22 Cell Signaling Technology /],

X8% XSZ -D2 Wi, HPOGA AL 7 i
Lumat3 LB 9508 # % % X & 6iL, 72 E Berthold 2%
H] P2 i s SpectraMax M2 £ W) REEEFR X , € [E Molecular
Devices 2\ H] #= fii ; Nanodrop 2000 f# £ 45 43 6 6
i1, 35 E Thermo Fisher /5] 7= 5 ; ABI7500 5E i 5¢ )G
E & PCR 1Y, 3¢ [ Applied Biosystems 7\ &) 7= fh;
Mini - PROTEAN 3 i Jk {0 F1 &% % X, ) 3%
Bio - RadA 7= o
2 KBWHE
2.1 ZHpELEsE

LS174T I35 5% T 10% Jig 248 s F 1% 5 %
/R R PR W) RPMI — 1640 557 Jerp, i T
37 °C,5% CO, A s Feafisp i 9% 45 2 ~ 3 d Bl
FrAE 1 U OBV E I A0 04T J5 22525
2.2 MpSESHEREC

He LSITAT 213 Sy % BRELFIIG o L g 50 i S 50
o AR RS AL 45 510,20 pmol - L7
PN AL 240 5 %ok PR ALV (0. 1% AL
R AbEE AT

Btk LS174T 40 & 10% 4 1iE (15
P/ HIFRMALHL) (9 TCHYZL RPMI — 1640 1537 ki i
PR TR, LAREFL 2 x 10° A4S 41 i 1) % JE B2 R 96
FLAR, K555 24 he FRANMINiRESE 425, F] Lipofectamine



52

v T R 25 PR gk R

AL 1 2025 4F 1 (A 423 1)

2000 k47 57 kL g e, 5 L b & R Y R 2R 0 R
pRL - TK 10 ng,pSGS5 — hPXR 80 ng.tk — MDR1 - luc
80 ng, pSG5 — Empty %5 &KX B2 v 4% JoOkL Y it 73
5% pRL — TK 10 ng, pSG5 — empty vectors 80 ng,
tk —MDR1 - luc 80 ng, 7405 FOR.IL A BE 7 6 h
J5 4 40 Ak 22 43 ) 5 10 wmol - L' Rif + 5,10,
20 pmol + L~ FAKBEHE 24 h.

SIRNA #3  LS174T 4 g F & 10% it 4 ML 1
RPMI - 1640 17 77 5 il 5 51 40 B, DA 2 x 10°
cell - em ™ (W% BEHEFPF 12 FLARK, 3537 24 h, 154000
i BESE4 5, B Lipofectamine 2000 #47 hRelA siRNA
o, PXR siRNA #5950 nmol + L™ #7415
siRNA JL[E)IBFE S h J&, 3% BRAIG b v ) A 2 3 20 M
Xf BEAH 25 2 R 2L 48 b,

2.3 RT -PCR iE#&ill P - gp mRNA fyRiEAKE®

LS17AT 2028 45 25 AL 315 , ¥4 B4 VR Ui B 45
Trizol 377 2 BU 4% 4H 5L RNA 1 & . i PremeSecript
RT Reagent Kit 105 @ #4700 %% 5415 3] cDNA, HI 52}
FGE i PCR LRI AN P - gp HYIE B FRIEKF-
VLUH TS - 3 — #% Bi & % ( elyceraldehyde — 3 — phos-
phate dehydrogenase , GAPDH) kN2, Jfl 2 %315
P - gp FERZRIKKF-.

2.4 FEBRENEEWEN P -gp 0 NF - «B i@ B X
ERMRIEKE

LS174T 4fifffuze 25 25 A0 RS , OEE 25 4H AN O 24k
FE4 CF,LA L6 x10" r « min~' &0 30 min, 55 (19
VO P IR AT o/ A% A AR G ] B S s 4 4
PR 5% . i H8 BCA protein assay Kit {71 &1
BRI E ORI . R IRSCERE 9 T Yy stk
T, LIGAPDH N Z: , ] Tmage J 1. 38 AR5 fE )
BT EE AR B KT
2.5 JERAREEERZEHN P - gp(MDRI) 37k
sE s

LS17AT A0 28 ok e Je 2 25 Ab Bl , AL ~#
RICACHAT H K PO R B B 2OC R BEOEL

(I , H Ak 25 (0 BR R A BEAE XS R . BEAL
179 5 2R RS 1 (P V8 B 8 O 2 il 1 0% P A T A O
B AL IE 5 1 26 2R IS PEE = 32k Ok
R TE /1 O R BTG PE(E . 2 R RR
W HEER TS PE(EAE Ry S fdi 22k , FLMh 25 24 21 1 %<
JERBHE TS 25 A 9O R B HEEAR L, DUAEEGER
NN R BRI = 1K
3 GitFaeE

FH SPSS 25. 0 Bk it A4 it o0 o 1 R
x x5, Z 41 ] LA B IR 2R J7 2243471 (One — way
ANOVA) , %21 8] Fe 4 HH Dunnett” s PP HLAGHE |

# X

1 RA#REEX LS174T 4K P - gp mRNA f1EH
E 3l

i R AR SRR 414 A 5,10 .20 wmol - L7
FARFEEEALHE 5 X HRZHH 0. 1% — H L ARAL B,

FORRWERE 5 FRAIK LS174T ZHfurf P — gp mRNA
223k , LA FAKE BEVR BE 135, P - gp mRNAZK
KA VR B A, S B0 AR v . I
FESEEG A S50 B AR G, T 433 P — gp mRNA A
X 321k KO 2% T RE 29. 15% A7.76% F177. 00% |, 1E
Gt ESWAE G #E X (P <0.05,P <0.01,
P <0.001), [FE}, AWFFEHELLE T T RelA (p65) 5
PXR J5 AN LS174T 4L P - gp mRNA ik
IS, 45 W, RelA siRNA 5% PXR siRNA T3t 3577
DL 25 1) 55 R AR BEXT P — gp mRNA Rk F JA1E
AL E 1L,

W R S A 5 X B AR L, BT 4B P - gp
B FVRXT SRR KT 25 R % 13, 63% F125. 15% , 754
e B R WASIEE L (P <0.05,P <0.01),
[, AR 45 SR8 & P, RelA siRNA 5% PXR siRNA T
Pt T DL 25 1 55 AR X LS174T 41 rh P - gp
BEOARBWTRER, LR ME L,

R AR (Epi) X LS174T 4 rh P - 52 (P - gp) mRNA FIE AR KP- Y20 (x £ 5)
Table 1 Effect of epifriedelanol (Epi) on the mRNA and protein expression of P — glycoprotein (P - gp) in LSI74T cells(x +s)

Dose P - gp mRNA P - gp protein
Group Loon
(pmol - L™1) No siRNA PXR siRNA RelA siRNA No siRNA PXR siRNA RelA siRNA
Control - 9 100.00 £9. 00 100.00 £9.00 100.00 +9.00  100. 00 +12.91 100. 00 £12.91 100.00 +12.91
Experimental - L 5 9 70.85+8.30" 103.54 £9.46  99.63 +7.87 91.82 +9.64 109.71 £7.39  100.71 £9. 36
Experimental - M 10 9 52.24+5.19"* 105.76 £5.62  95.90 +8.21 86.37+£9.96 " 106. 75 +10.23 103.22 +9.72
Experimental - H 20 9 23.00 £3.52* " 98.48 +11.28 92.90 +13.36  74.85+15.92** 101.46 £8.52  98.72 £9.08

PXR: Pregnane X receptor; RelA: V - rel reticuloendothelial hyperplasia virus oncogene homolog A; Compared with control group, * P < 0.05,

**P<0.01,"" " P<0.001.



Chin J Clin Pharmacol

53

Vol. 41 No. 1 January 2025 ( Serial No. 423)

No siRNA PXR siRNA RelA siRNA

GAPDI | " S . S S S S i S a—
A B C D B C D B c D
1 Epi X LSI74T 4iifffgrh P - gp 1 FEKF- R0
Figure 1
LS174T cells
A:Control group; B, C, D; Experimental — L, — M, - H groups,

Effect of Epi on the protein expression of P — gp in

respectively.

2 RAEEX LS174T A PXR N SH P —gp
(MDR1) %33t £ B E 1A =20

A5 6 R FORE 3% Y2 5 1 LS174T 415 PXR Y
PR S 25 Rif IL[RIFER 24 h 5, Rif GBS 5 1Y
JP —gp (MDR1) %5 K Bl 3K ik 29 2.75 f%, Wk W
PXR — MDR1$z 45 3 RUR A4 2 B D 3T o AR
AEAZIA WA LS174T 4 i PXR 459 MDR1 %¢
FEEERE T K P R RS Rif JLFEGAE
YL TORLY LS174T A E 24 h 5, o] 23 516 20 it
i) P — gp (MDRI) 2¢O & B 06 7E o 3 PR 2
10. 81% .17. 69% 1 27.38% , {fEGeit2¢ I £ R W H 5
P12 L (P <0.05,P <0.01,P <0.001), . &5l
S 2H BB 45 2 R Y BORL Y LS174T 21 il ik &
24 )i, AT 43 SIS 4 M Y P - gp (MDRI) 55 & i
TG PE 2 FE29 20, 74% F27. 42% ST F L 25 R
BAGI#E X (P <0.05) , Z5R W% 2,
3 RA#EEX LS174T 4 A NF — B EEHEXE
SE3ey:0pA

% b R R LB 2 5 0k B ZH HE 8, p65 (RelA)
EEAMZEA I B (P <0.05, P <0.01,
P <0.001) , H &2 ¥ BEEAKAE , SR AR BE 0] LAFLE
NF — kB il % ; [k, 5757 % B, 400 P i fk NF - kB
il #EE o (phosphorylated NF — kB inhibitory protein o,
p = IxBa) 4 I AH X 22 35 7K SF- 24 B @ 14 fin (P < 0..05,
P <0.01,P <0.001) 1] IxBow £ FI AR 3K K- 5 Mk
WA EHD TR SEIRHE— 2B AT T RAE BN NF - «B

WK R B R AL NF - B 30 S o/
( phosphorylation NF — kB inhibits protein kinase o/,
p — IKKa/B) HYFEE , 45 2R A B, A rp s i B S B 20
SR RAL UL, Al DL T A0 B p - TKK e/ B 2R
HA X R KK G T BRI A G
(P<0.01,P<0.001), Z55L0LIE 2 figk 3,

2 Epi Xf LSI74T 4iljfirh ZJ5¢ X A2 4k (PXR) 4 G 19 P - gp
(MDR1) ZOLRBHEMER R (% £ 5)

Table 2 Effect of Epi on pregnane X receptor (PXR) mediated
P — gp(MDR1 ) luciferase activity in LS174T cells(x £s)

Group Dimethyl sulfoxide Rifampicin
Empty plasmid 16.17 £2.52 19.17 £3.46
Control 100. 00 £17.79 279. 67 £19.20
Experimental — L 83.89 +18.54 249.44 £28.31"
Experimental — M 79.26 £17.26 " 230.19 £41.32*

72.58 £25. 15" 203.10 £52.84 ™ * *

Experimental — H

Dose and n refer to table 1; Compared with control group,* P < 0.05,
**P<0.01,"" " P<0.001.

Cytoplasm
pieen _

GAPDH

Nucleus:

RelA(p65)

GAPDH

2 Epi % LS174T Zi i A A% 5~ - «B(NF - «B) i B A1 5%
B N:EA

Figure 2
(NF - kB) signaling pathway in LS174T cells

A =D refer to figure 1; p - IKKa/@: Phosphorylation NF — kB inhibits pro-

Effect of Epi on the nuclear factor — kappa B

tein kinase o/B; p —IkBa: Phosphorylated — inhibitor of NF — kB protein a.

%3 Epi X LSI174T 4Hff 4 NF - «B 38 EEAH G LR IR MM (v £ 5)
Table 3  Effect of Epi on the NF — kB signaling pathway in LS174T cells(x +s)

Group RelA (p65)

p - IKKa/B

p — IkBa IkBa

100. 00 +10. 88
113.77 £11.03 *
132.36 £23.93* *
145.96 £25. 15" * *

Control
Experimental — L
Experimental - M

Experimental - H

100. 00 +15. 34
127.65 +£23.38* *
184.00 +54.82** *
290.10 £49.59 * * *

100. 00 +8. 12
114.87 +14.31°*
125.73 +18.77 " *
133.69 £20.25** *

100. 00 +22. 82
84.61 +17.04
78.36 +14.83 "
70.44 +14.57* "

Dose and n refer to table 1;Compared with control group, * P <0.05,* * P <0.01, " " * P <0.001.
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PIVEM

ENGIEMINE 7)1 3R Ry I WY S - A N E ]
S EEFARM XS LS174T 4 rh P - gp FEN KA
SO 25 R R, FRORFREE W] D) G 2R A LS174T h
P — gp mRNA FIZE ([ kK, H R FEAE 2Bk
JERHME . UL RE b, S — IR R EE T
LS174T 4iffirp P — gp LR 3235 1918 1B ML, 25
REI, BABRFEANL IS S PXR a2 Rif B4 4
2] DL E I LS174T 4iferh P - gp (028G K il
TEPE, P28 PXR GE B AT B S 5 T 3R AR R i iy 80
P - gp 3R NRVER . AR, AR E5 R R,
FEARMEE N L) 2 38 i 40 i p65 (RelA) 2 1 1%
ERr, Rl B 2 BLAN ML p - IkBa 1 p - IKKo/B 2
P A X 2R3k KT 35 B 2 380, 17 IkBow 25 (AR X 3R 56
KT S e A I M B AT, 1R 25 AR NF - «B il
BEIE W ATRES S T RARREEFT BN P - gp HEH £
KR IRER . ARBFFEEH sIRNA T 405 AR B UE
ZAK PXR FI NF — B 38 P& 7E R AR BEI K] P - gp FE
RFRA M P 2 0, 25 3R, T4 p65 (RelA)
5l PXR Y] D) 25 1) 55 3R AR A% B %t LS174T 241 jifd v
P — gp mRNA FIEE #3500 T JEVE T, #1278 p65 (RelA)
Hl PXR TERAKEREXS P — gp B RIE R N IE1EH b
KA B R EEMIE

AWFFEUESAG NF - «B 38 E 6l PXR k421
S5 TRABEEIENR P - gp RIKH T M, A RA
TR P — gp AUBHIDLEIASAS T 0, (B A5 3 — 4R
2, e HUE NF - «B Fl PXR 22 A (45 56 22 1 145 .
BEAEAFFEHGE , 90E NF - kB o] LUl 5 PXR - 28008
B X ZRE AW G, dE A L R 2 Y s Ik i
HRFET . SRR, A TR, PXR AT L
L4 NF — kB ) po5 (RelA) 454 BHAT p65 (RelA)
BB A A B CH SR R i DR, e
NF — kBFI PXR Z[A] A] REAELEAH BAM IR X R

ARHFFEHE R, FEAH AT LA ) A 25 7 i g 400
LSI74T P — gp JEH Y 23k, ML o] 68 5 9406
NF — kBl g A1 il PXR @42 A K

S 3k :

(1]

(6]

(7]

[8]

[10]

(1]

[12]

[13]

[14]

MIYAKE T, TSUTSUI H,HARAYA K, et al. Quantitative prediction
of P - glycoprotein — mediated drug — drug interactions and intestinal
absorption using humanized mice [ J]. Br J Pharmacol,2021,178
(21) :4335—4351.
AKAMINE Y, YASUI - FURUKORI N,UNO T. Drug — drug inte-
ractions of P — gp substrates unrelated to CYP metabolism [J]. Curr
Drug Metab,2019,20(2) :124—129.
RSN, FUANVK, EHOEE A KBk AR g0 P - B
IR R AR BB ST [T, v G PR 2 32 A 7k, 2023,
39(9) :1242—1246.
XING Y Q,YAN J,NIU Y D. PXR: A center of transcriptional regula-
tion in cancer [ J]. Acta Pharm Sin B,2020,10(2) :197—206.
GU X S,KE S,LIU D,et al. Role of NF —kappa B in regulation of
PXR - mediated gene expression; A mechanism for the suppression
of cytochrome P =450 3A4 by proinflammatory agents [ J]. J Biol
Chem ,2006,281(26) :17882—17889.
HUANG L,BI H C,LIY H,et al. Regulation of human pregnane X
receptor and its target gene cytochrome P450 3A by praeruptorin A
isolated from the herbal medicine Peucedanum praeruptorum [J].
Planta Med ,2013,79(16) :1509—1515.
LIU C L,LIM Y P,HU M L. Fucoxanthin attenuates rifampin — in-
duced cytochrome P450 3A4 (CYP3A4) and multiple drug resis-
tance 1 ( MDR1) gene expression through pregnane X receptor
(PXR) - mediated pathways in human hepatoma HepG2 and colon
adenocarcinoma 1.S174T cells [ J]. Mar Drugs,2012,10 (1)
242—257.
LI'Y H,BI H C,ZHONG G P,et al. Effect of phorbol 12 — myristate
13 — acetate on function and gene expression of P — glycoprotein in
adriamycin — resistant K562/ADM cells [ J]. Pharmacology,2013,
92(3—4) :121—130.
HUANG L,HUANG M,LI' Y H,et al. Up - regulatation of CYP3A
expression through pregnent X receptor by praeruptorin D isolated
from Peucedanum praeruptorum Dunn [ J]. J Ethnopharmacol,
2013,148(2) :596—602.
LIU Y H,MO S L,BI H C,et al. Regulation of human pregnane X
receptor and its target gene cytochrome P450 3A4 by Chinese herbal
compounds and a molecular docking study [ J]. Xenobiotica 2011,
41(4) :259—280.
YANG H H,SON J K,JUNG B, et al. Epifriedelanol from the root
bark of Ulmus davidiana inhibits cellular senescence in human pri-
mary cells [ J]. Planta Med ,2011,77(5) :441—449.
KIM E H,JO C S,RYU S Y,et al. Anti — osteoclastogenic diacety-
lenic components of Dendropanax morbifera [ J]. Arch Pharm Res,
2018,41(5) :506—512.
KUNDU J K,ROUF A S,HOSSAIN M N, et al. Antitumor activity of
epifriedelanol from Vitis trifolia [J]. Fitoterapia ,2000,71(5) :577—579.
ZHANG J,CAO L J,WANG H,et al. Ginsenosides regulate PXR/
NF - kB signaling and attenuate dextran sulfate sodium — induced
colitis [ J]. Drug Metab Dispos,2015,43(8) :1181—1189.

(Wr#s B HE 2024 -05 -26; KX g RRIR)



