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[Abstract] Objective To explore the effect and mechanism of ivermectin (Ive) in enhancing oxaliplatin (L-OHP) against
colon cancer HCT116/L-OHP cells. Methods In vitro establishment of colon cancer HCT116/L-OHP cells model with L-OHP
low-concentration gradient increasing and low-concentration L-OHP (4 pmol/L) continuous culture. Set control group, L-OHP
25 pmol/L group, and L-OHP 25 wmol/L combined with 1, 2, 4, and 8 mol/L Ive groups, and used MTT assay to detect cell
viability. Set control group, L-OHP 25 pmol/L group, L-OHP+Ive 2 pmol/L group, and L-OHP+Ive 4 wmol/L group, and use
cloning experiment to detect cell clone formation ability and flow cytometry apoptosis and cell cycle distribution, Western blotting

was used to detect the expression levels of nuclear factor kB p6S (NF-kB p65), pregnane X receptor (PXR) and P-glycoprotein
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(P-gp). The colon cancer HCT116/L-OHP cells model with high expression of NF-kB p6S was constructed by LPS induction
(setting control group, LPS group, LPS+L-OHP group, LPS+L-OHP+Ive 2 wmol/L group and LPS+L-OHP+Ive 4 pmol/L group),
using lentiviral transfection to construct a colon cancer HCT116/L-OHP cells model with high PXR expression (setting control
group, Ad-PXR group, Ad-PXR+L-OHP group, Ad-PXR+L-OHP+Ive 2 pmol/L group and Ad-PXR+L-OHP+Ive 4 pmol/L
group), Western blotting was used to detect the expressions of NF-kB p6S, PXR and P-gp protein levels. Twenty nude mice were
injected subcutaneously with HCT116/L-OHP cells to establish a colon cancer drug-resistant cell transplantation tumor model
and were divided into control group, L-OHP group, Ive group and Ive+L-OHP group, S mice in each group, and the tumor volume
was calculated, the tumor weight was measured, and use immunohistochemistry to detect the expression of NF-kB p6S, PXR and
P-gp protein in the tumor tissues. Results Ive can potentiate L-OHP to inhibit colon cancer HCT116/L-OHP cells proliferation
and clone formation (P<0.05), and promote colon cancer HCT116/L-OHP cells apoptosis and cell cycle S phase block (P<0.05).
Western blotting showed that, in colon cancer HCT116/L-OHP cells, the expression levels of NF-kB p65, PXR and P-gp proteins in
L-OHP+lIve 2 pmol/L group and L-OHP+Ive 4 umol/L group were lower than those in control group, those in L-OHP+Ive 4 jumol/L
group were lower than in L-OHP group (P<0.05). In the HCT116/L-OHP cells model with high NF-kB p6S expression, the
expression levels of the NF-kB p65, PXR and P-gp protein in LPS+L-OHP+Ive 2 pumol/L group and the LPS+L-OHP+Ive 4 umol/L
group were lower than those in LPS group (P<0.05). In HCT116/L-OHP cells model with high PXR expression, the expression
levels of the NF-kB p6S, PXR and P-gp protein in Ad-PXR+L-OHP+Ive 2 wmol/L group and Ad-PXR+L-OHP+Ive 4 pumol/L group
were lower than those in Ad-PXR group and Ad-PXR+L-OHP group, those in Ad-PXR+L-OHP+Ive 4 umol/L group were lower than
those in Ad-PXR+L-OHP+Ive 2 umol/L group (P<0.0S). In vivo experimental results showed that Ive can cooperate with L-OHP
to inhibit the growth of HCT116/L-OHP cells xenograft tumors (P<0.05). The results of immunohistochemistry showed that the
relative expression density of NF-kB p65, PXR and P-gp protein in the tumor tissues of Ive group, L-OHP group and Ive+L-OHP
group was lower than that of control group. The L-OHP group and Ive+L-OHP group were lower than those in Ive group, and the
Ive+L-OHP group were lower than those in L-OHP group (P<0.05). Conclusion Ive can enhance the effect of L-OHP against
colon cancer HCT116/L-OHP cells, and its potential mechanism of action is to reduce the mediating effect of P-gp protein on L-OHP
resistance by inhibiting the expression of NF-kB p65/PXR signaling pathway.
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Fig.3 The apoptosis rate of colon cancer HCT116/L-OHP cells (Flow cytometry, n=3)
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Fig.5 Expression levels of NF-kB p6S, PXR and P-gp in colon cancer HCT116/L-OHP cells (Western blotting)
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Ivermectin synergizing L-OHP to inhibit the proliferation in vivo of colon cancer HCT116/L-OHP cells (n=5)

A S5 REHCT 116/L-OHPI 2540 M SR AL AR 5 B. BRI FLRL RTS8 X IRAT LA, (1)P<0.0S; SlveZIHLAEL, (2)P<0.05;

5L-OHPA LL#, (3)P<0.05,

Fig.8

x1
Tab.1

113 ok 6 Z 9
e

45 HCT 116/ L-OHPIiR 24 241 R RS ARLIR 5 I 18] 5 ) AR A B (mm

Tumor volume of nude mice with colon cancer HCT116/L-OHP resistant cells at each time point (mm3, X+s, n=5)

1.5=

G

—~ 1.0=
20
o
t=4
b
=y
= 0.5
ol : i i B
e e
2’; ) \qex

Ive AL L-OHPHI ] 45 i HCT 116/ L-OHP AN L 7E AR P (Y 3G 58 15 150 (n=5)

xts,

n=5)

s} 1] 75 X B2 IveZH L-OHP4H Ive+L-OHPZH

WK 72.48 + 8.00 70.51 + 10.53 72.23 £9.92 7222 + 5.4

i3 K 102.31 + 13.69 91.17 + 10.83 91.58 +11.20 81.98 + 5.11
PN 164.76 + 20.16 132.66 + 11.63 130.08 +11.95 100.18 + 7.96

EIPN 248.44 + 47.66 171.33 £ 17.46 166.54 + 11.46 116.91 = 13.57%
EAVSN 438.79 + 86.69 339.05 + 65.42 309.71 % 55.09" 160.91 + 50.27V@®
ISR 755.99 + 96.96 526.01 + 112.66" 493.79 + 79.42 221.16 + 60.74®)
18K 1054.86 + 129.61 710.23 = 143.76" 641.06 + 95.07" 261.70 = 73.66VP
EDIDN 1432.86 £ 170.59 1010.71 + 71.77% 804.22 + 118.58® 305.99 + 91.470@)

5o A RAL I, (1)P<0.05; SlvedlHb4R, (2)P<0.05; HL-OHPAILLAL, (3)P<0.05.

Jo A0 U DN A [B] s B 9 32 86, FEDNABIG, [H
30 T DN A FITRNA B 1 A fish 2 HILAAR (1) B 988 2
AT AT A B, SR AL-OHPFRIER
I7 7 ZE I i JE W CRC BB TP v J0s A AR AL B A7
WirE A, k10340 H M3 74 AN, A
FRE A CRCANIEXIL-OHPT 25, 1by7 JF I iTs50%
A bR AT R e A s e 251 Rk, $R
151 CRC 8 5 XL -OHP Y AT flake 2 A 4 AR A7
O, AR Z WM R, BEA 425 T3 sk
L-OHPHL4S I 25 4N B9 VE T, 4 —H U AT i
FEMIEHCT 11610 25 40 M & A bR g8 T, M
T 23 i e A M RT L - OHLP KR it 25 1 ™) % 12
AT N =238 48 DL v IR 235 1 98 240 M X L- O HP ) it
25PN KNS R AFR2 AT P-gp Y F 3k, MM
S5 45 1 T LoVo i 25 40 i XL - OH P A U Jiang
OIS KB, Tve e VAR P A AT S8 K 75 A
BT RE RN 2 i . FLMRIEE | 02k R AN A P I T 24
YR B BRI AR o ARTRIEARSM L0 25 R R,
Ive 1] {9 3L L-OHPH i 45 A i HCT 116/ L-OHP AN fif
T AN TE RS i, {2 #FHCT116/L-OHPAH i i

TORISHI A MIBH A 5 AN SEI SR B, Tven[ 38 A%
L-OHPIIHIHCT116/L-OHPA AL R (A &, 3%
Wl Tve il 34 58 L-OHPHL 45 I Ji s 25 AR ML i 1 0, .
A A TR 245 25 i s AL 7 S S R

2 AT 24 fi 2 L A9 U P AL 2 Pl AT PSS 6 & X
332 85 1 (ATP binding cassette transporters, ABCH%
B S . P-gp it ABCHE IS KRN
WG, MRS & 2 MR s s, fEIER
MG Pz, ERAETHIE LR B
JEE/INAEE ML Ji o o A e 5L 25, A 2 R R BEER
BT LR A R T AR O, e
TE S IRAIARGS G5 K IR AR LS b
Z AN IRYE FSME R S Y] 22P-gphkiz, {AP-gp
B REIE S A AR R, IR 25 ) 1Y
ik, Ak 22 25T 259 A Sl R 2 R 2P Y
MEAMEM . TR, P-gp el . Bim . FLIRE
FZ MR TR RIL, ELP-gp ik 5 X LE R 2
W A & 225 MDA, FL-OHPEP-gp
3 TR, e R A hP-gp S L-OHPZE &
JE S L-OHPTE AN, FEAR 1 HLI e I A 2y



s P IR

0.4=

|3
<
>
|

°
w
1

NE-kB p6SHIXt Fih %
e
]

o
=
1

0=
)XQ&L& \46%0\3‘2%0\),?%

ey

/5/ 73

N

0
W
F
20

Py
“Q%OY‘Q )

Med J Chin PLA, Vol. 46, No. 6, June 28,2021 571

0.4 =

DS

OQQL& ©

0
. S AT

3 x
e £ W@
FEN

B9 Ay ALK BRI £ 24 NF-kB p65 . PXR M P-gp ik it
Fig.9 The expressions of NF-kB p6S, PXR and P-gp in tumor tissues (Immunohistochemical detection)
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