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W OE B/ EAE N (Irb)FA 5- kv (5-FU) %t Lewis Al 5 2u i3 78 & 20 i 91ME 58 3 3 8 (ERK) /i B AL B4k 38
TH A % Ay (PPARY)Z 53l 3549 % vh . F7 3k F /) S Lewis M 2 B4 4 1R <t BB 40 IrbAKSK JE 40 (1x10° mmol/L) Irb #iK 41
(1x107" mmol/L) ,5-FU £8.(10 umol/L) .Irb 4% 3% +5-FU £8.(Irb 1x10™" mmol/L+5-FU 10 pmol/L)#= Irb & # #+5-FU £ (Irb 1x107"
mmol/L+5-FU 10 pmol/L) , K JA MTT kAt &-28 4m feL 64 3G 0.7 77 5 R R T AR SR 2575 AR, 52 B Ak ) 4m gL 48 7571 s 44 ; 5K A Western blot
SR K403 74 40 Az A% R (PCNA) \p53 . ERK1/2 #8244 (p)-ERK1/2 % PPARyZ& &1 89 R ik R-F. E5R 5 EH xR, L4
540 4m 3G 5 A1 | 4 SR Y M4 A B PCNA . p-ERK1/2 \PPARY % & 4 ik R T35 B AR/, ¥ (P<0.05) ,p53 & & & iA KT 3
R F % (P<0.05),ERK1/2%& G &£ K-F LA R £ 7 (P>0.05), Irb /&R E+5-FU 287w Irb 3 )R JE+5-FU 48 L 3£ 3547 T ALAS #
BES T IbMKREL Irb HREH 5-FU(P<0.05). Z5i IrbF# A 5-FU T34 Lewis B 2l 3dsh, B R T —H %28, &
W) T A 5 Fp ) ERK/PPARY1E 5 i@ 35 H % .
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Effects of irbesartan combined with 5-fluorouracil on the proliferation and ERK/PPARY signaling pathway
of Lewis lung cancer cells

ZHAI Meijuan', JI Shiliang’, JIANG Yiguo®, BAI Xiuhua’(1. Dept. of Pharmacy, the Affiliated Suzhou Hospital
of Nanjing Medical University/Suzhou Municipal Hospital, Jiangsu Suzhou 215002, China; 2. Dept. of
Respiratory Medicine, Suzhou Science & Technology Town Hospital, Jiangsu Suzhou 215000, China)

ABSTRACT OBJECTIVE To explore the effects of irbesartan (Irb) combined with 5-fluorouracil (5-FU) on the proliferation
and extracellular signal-regulated kinase (ERK)/peroxidase proliferator-activated receptor y (PPARY ) signaling pathway of Lewis
lung cancer cells. METHODS Lewis lung cancer cells from mice were divided into normal control (NC) group, Irb low-dose
(LD) group (1x10~* mmol/L), Irb high-dose (HD) group (1x10~" mmol/L), 5-FU group (10 pmol/L), Irb LD+5-FU group (Irb
1x10~* mmol/L+5-FU 10 pmol/L) and Irb HD+5-FU group (Irb 1x10~" mmol/L+5-FU 10 umol/L). MTT method was used to
measure the activity of cell proliferation in each group. Plate colony formation experiment was used to determine the number of cell
colonies formed in each group; Western blot method was used to detect the expression levels of proliferating cell nuclear antigen
(PCNA) , pb3, ERK1/2, p-ERK1/2 and PPAR 7y protein in each group. RESULTS Compared with the NC group, the cell
proliferation activity, the number of colonies formed and the protein levels of PCNA, p-ERK1/2, and PPARy were significantly
reduced in the other five groups, and the protein level of p53 was significantly increased (P<<0.05) ; the protein expression of
ERK1/2 had no significant difference (P>0.05). The changes of above indexes in Irb LD+5-FU group and Irb HD+5-FU group
were more significant than Irb LD group, Irb HD group and 5-FU group (P<<0.05). CONCLUSIONS Irb combined with 5-FU can
inhibit the proliferation of Lewis lung cancer cell, and the effect is better than that of the two alone. The mechanism may be related
to the inhibition of ERK/PPARY signal pathway.
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it 9 e A B BT 8 e e R IR, R T AL
PG FERESE T NE 18 %" 5-F8 bR % IE (5-fluoruracil,
5-FU) J&— i FH HL 22 Mgy A7 25, a3 o 400 1) i
PR UG REL Y DNA 580, DT & 45470 IR v 1 i R
FHT & RS AR R 103677 o SRTT, 5-FU FE0E I Hh A
TETE 25 PE A X R 2 P SR A L BR A 1 il R R
AL DR, 34k P[] A R0 ) 55 5-FU #2590 2 H
BRI

JE V1 Vb 3H (irbesartan,, Irb ) j& — i M4 B 7K 2 1 3244
BELAE R, BATHUAAAL BUR BUer dEdb S po i S ek
A3 3 N BLAAR P A TR R, R O R LR 4 A
MY EA IRV, Irb 54077 25 32 L BRI R AT i)
55 J5 A AR, I AT o 0 N SME S IR O 1/2
(extracellular signal-regulated kinase 1/2, ERK1/2) [19
2 A CEIV Sl p-ERK1/2) 2k BHL 7 1 i 68 MCF-T7 41 Jifd
SEFEY, AT 3 o O Ao AT O T A R VT 52 Ay
(peroxisome proliferater activated receptor gamma, PPARy)
KA AWES " BT, AR S T b BG
5-FU X Lewis i J& 41 Jitd 3% 4 5 ERK/PPARYA 538 4 Y
SN, DI IR PRI R TT T R SR 2%

1 #7
1.1 EE{UEE

A5 T B 3 AL A4 $5 Miulab GIS-500 7 #¢
JE SAGAX (AT K BRAS A BRZS W] ) .DMI 3000B U {3
8% (75 [ Leica 23 1)) \BB150-2TCS %I CO. 4 iy 15 7
4 (3£ Thermo Fisher Scientific /> 7] )%,
12 FEHBSIKA

Irb (b5 T1615, 45 99 % ) W [ B 5 FE A5 A= PRt
F AT 7] 3 5-FU (555 V900394-1G , i) 98 % ) Wy [ 25
[ Sigma 23 W] 5 &5 (1 A0 6 70 2R w5 R (S
HY-B0796 )l H 3% [E Med Chem Express /A ) s MTT /51K
(#t5 CS2905) Wy [ b 5t 18 58 2% A ) B AR A BR 2+l 5
Giemsa ¥ (L5 G1010-500) I A b 718 36 52 BH A R
/> 5 38 7 Bradford & M2 #i i 51) & (b5 E211-01)
WA 19 T A P A DR IR A B w5 B 7 4
P (proliferating cell nuclear antigen, PCNA) &3 417 il
% 1 p53. ERK1/2, p-ERK1 (T202) + p-ERK2 (T185) .
PPARvy . T 8 -3- 1 2 i & iff (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH ) 51 5 [ 47T {4 12 SR 28 48
EWIEEFRIC A L 2E DT R SR Bk 1 G(H&L) i (it 5
% 91k ab92552, ab32389. abl84699. ab201015.
ab178860.ab181602 .ab6721) ¥ [ FE[E Abcam /A 7] .
1.3 4HRa

/INE Lewis fili 6 20 B0 [ 56 [ ATCC A= Wpbnifk il ot
PR, B85 AC-2654H.
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2 FHik
2.1 IrbXtZARALETETE IR0 E 2R

BOG B K Lewis Itz 4i i, F3S R 5B E
1x10°/>/mL, WL 200 pL H2F0F 96 FLAk o, FHAS [ vk
(0.1x107° . 1x107* . 1x10°,1x10 2, 1x10"" mmol/L™) K
Irb Kb FRANAE, 5 75 48 h 5 , BESLINA MTT #5920 pL, ik
FeIEE 4 hE, BFREE SR, B —H JEEAR 200 pL,
FHBEFRYAE 570 nm K AR KI5 % 5 (optical density,
OD), LA OD{E 4/ A A G FE 1 T o
2.2 RSB SHY

O EH K 1 Lewis &g 20 , 43 A 165 % REZH |
Irb fIG ¥ B 2H (1x 10 ~° mmol/L, AR 45 “2.17 101 F S2 50 45 1
PEE ) Irb M 2H (1x 107! mmol/L, AR 4 “2.17 3 T 52
I 2E R E ) 5-FUZL (10 umol/L™) | Irb K #k J&E+5-FU £
(Irb 1x10 " mmol/L+5-FU 10 umol/L) il Irb /= ¥ & +
5-FU 2H (Irb 1x10 ™" mmol/L+5-FU 10 pmol/L) , & 1F % %}
A ZH 20 M TE 5 R A0, Ay 5 2H 40 i el FFLREL IO 94 B2 £ Trb
5 (F1)5-FU 535 24 h.,
2.3 IrbBX& 5-FU X4 REIETEE R # ML 22

F“ 2.1 N R 2,27 I 45 4L 4H a5 5 24 h
J A A FEE T
24 IrbBXE5-FUXAEEF AR InE R

e “2.2" B ik o AR 25 A0 B 18 h S i 4 i
il B LA MR o FRCH AT VR 1 mL (4 %5 8 200
ASmL) AT 6 em F R MH, F 37 °C 5% CO. 551F T 85
Fr1~2 A BRI LRG0, B2 LA IR A] L
S P G I 26 1 B R R R R AR A TR Eh 2 v
1RUE 2~ 3K, TS A B2 22 15 min, Bk HH R, gt
TJa , f# ] Giemsa i 444, 10 min, Ye 99k, TG 7E S
e T A IR S 20 IR AE 75 TR Bk (H 4t i 4> 50 4> L L
£0.3~1.0mm b 1 MEVK) . LT 3R,
2.5 1Irb Bt & 5-FU 3t 4 B f PCNA . p53, ERK1/2,
p-ERK1/2 PPARYE B RiXHIF I % 22

K] Western blot LA T4 . HC% “2.27 WR ik
ST LG PTAE IR 24 h S LRI, YA 0 1 Rk 2 P
PR 2~3 UK, A 2R T Tk 1 RIPA 247 W, #E
4 °C"F Z44#% 30 min Ji7 LA 15 000xg B5.0> 20 min, 7325 |3
WA S I B R AR R R E T 15
min B, BT —20 CUKFA&F M. BAL FHEEE 50 pg,
et FH SR DU ToE e B e P Uk 20 BS AR e B B SR I —
Ja e b, T TBST 2 il vk 3 UK, A 5% 4 1ML F1 28
M (JH TBST Z2 vp i 7 B ) % i £ 14 2 h, il A PCNA
p53.ERK1/2 ,p-ERK1(T202)+p-ERK2(T185) ,PPARYFI
GAPDH —4t (R B LU 1352 1:500) AR IRIBE & 207
TBST ZZ Mg e 3 Uk, A — T (R LL B4 1:5 000)

China Pharmacy 2022 Vol. 33 No. 1€ -+ 1987 -



FERIFE 2 h, FH TBST 28 Ml vp vk 3 1K, B2 AR . fill
FH Image J v1.8.0 Ao B 455 (I BEAEL, 3% N =CHA H
MR M RBKF: BE N REKE=HEAIK
JE{H/GAPDH £ [ K EE(E . SEH A 31K,
2.6 HFItEFE

fifi I SPSS 25.0 # A4 A T GE 314307, Bidis LA X + s %
TR RPN 220 2 4L R 5k 22 5%, R SNK-¢
K BT B G 25 5 . K35 K #Ea=0.05,
3 Z#R
3.1 IrbXt£AAEIETETE ST H 2S00

550 mmol/L HAZ, Irb #e 824 1x107° (1x10™" mmol/L
P 24 it 25 B 76 G B AR K (P>0.05) , Trb ¥ J&E A 1%
1077 1x10 %, 1x 10" mmol/L B 2 JifL 14 7 35 7 ik 25 FAIK
(P<0.05), JEZaAK s 1310 mmol/L 4 Irb i e &
(ODE 4 0.66 +0.02) , 1x10~° mmol/L 2} Irb fik ik i (OD
fl50.78 £0.05).,
3.2 IrbBK& 5-FU Xt 40 R 18 58 7& 1 F0 40 R 8 5% 7 B &

5 IE w6t R e, HiAx 5 20 40 M 34 3% 7 R0 40 g
EVETE B0 35 AR /D (P<<0.05) . 5 Irb fIK L S vk
BEZ B, 5-FU 4 Irb IR ¥ B +5-FU 41N Irb #5 & Ji +
5-FU 21 2 [ 38 51 136 7 AN 240 4 75 1 L8R34 (8 2 B A1/
/(P<0.05). 5 5-FU4LHE, Irb fIR ¢ +5-FU 4171 Irb
Fe R -5 -FU 41 20 34 5 T35 3 R 20 B B V5 T OB
FAAR i (P<<0.05) . S5 1K1,

R 1 IrbBXA 5-FU XTI 4R A8 58 1 Fn4m Bl 4 S5 T2 BB
B (xts,n=3)

it ODfd MR
EFATIRA 0.96+0.09 3871241526

I {4l 0.80£0.06° 31527421.03"
b A 0.67+0.04° 2449811103
5-FU4L 0.56% 0,04 182.36.£8.26™
b I +5-FU 4 043£0,02% 14125+ 12,02
Trb RV +5-FU 4L 0.26+0.01% 97.259.15™¢
F 204,088 589.629

P <0.05 <005

a: 5 IE 0 R HE A, P<<0.053b: 15 Irb (IR 41 He %, P<<0.05;
c: 5 Irb EREE A L, P<<0.05;d: 5 5-FU 41 e #%, P<<0.05
3.3 Irb BX & 5-FU Xt 4 i@ 7 PCNA . p53. ERK1/2,
p-ERK1/2 PPARYE B FiXHI 240

55 O0E KR BECZH LB, 4y 5 41 4 i b PCNA
p-ERK 1/2 \PPARY#E 1 357K P-4 i S F#AK , po3 2R 11 %
K34 2 T (P<<0.05) . 5 Irb % F e FE 4 HU A%,
5-FU 41 Irb I & +5-FU 2H 1l Irb {9 JE+5-FU 2H 40 i
PCNA .p-ERK1/2 ,PPARYZE 4 61k /K-35 B 2 &A%, p53
FEARIKEY B E T 5 (P<0.05). 55-FU4 4,
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B. Irb IR FEZHL

C. Irb vk 4

.-

. C .
E. Irb R +5-FU 41 F. Irb & 4 i +5-FU 41

1 IrbBX& 5-FU X 4RO &5 AU B Y 2

Irb fIC A B2 +5-FU ZH F Irb 5 V< JE+5-FU 41 4 i th PCNA |
p-ERK1/2 \PPARYZE [ B /K- 1 1 2 AR, p53 B &
KK B 2T B (P<0.05) . 4% 4041 st ERK1/2 &
F1 265K TEH i 22 5 (P>0.05) . Z5RILIE 2. %2,

PCNA 36 kDa

p53 53 kDa

44 kDa

p-ERK1/2 12 ha

44 kDa

ERK1/2 42 kDa

PPARY 54 kDa

GAPDH 37 kDa

A IEH ST B Ieb IR FE 4L C: Ieb R MR 415 D2 5-FU 41 5
E:Irbfl0Hk i +5-FU 4 ; F : Irb i ik B +5-FU 41
2 HKHMA P PCNA, p53, ERK1/2, p-ERK1/2,
PPARYE HRIARIEXE
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%* 2 Irb BXx & 5-FU Xf 48 fig 1 PCNA, p53. ERK1/2,
p-ERK1/2 PPARYE A RIEKFHF M (x £,

n=3)

il PCNA P33 p-ERKI/2  ERKI/Z  PPARY

IR HERYL 145£0.12 0.02+001 1014009  135+0.01 128013

Inb R4 12240100 0262003 0884007 1291010 1.05£0.07
Inb AL 097£0.09 0474005  076£006° 133+0.12  0.900.06"
S-FU4 0.75£0.05™ 0695007 0.63£0.04™ 1263015  0.75+0.07"
Eb IR +S-FUA 0524004 0.94£0.10™¢  049+0.05% 1312011 0.56+0.05%
IhAWRIE+S-FUAL 0274001 12050011 0250001 134+0.10  0.34+0.04™
F 284.135 299.402 196373 0764 180.063

P <005 <005 <0.05 0581 <0.05

a: 5IER X R4 AL, P<<0.05;b: 5 Irb IR 40 b4, P<<0.05;
c: 5 Irb vk BE 20 A, P<<0.05;d: 5 5-FU 2H b &%, P<<0.05

4 itig

PCNA J& DNA £ B F2 HOA AT dife /b () — b 4l B 2
P (7] i, 2 e 8 40 8 2 0 M (A s =2 — 1
p53 & — Bl I 8 11, 2R o ) W — R g
o ABFREE R BoR, 5 IEH XA L, Irb  5-FU
BAFH B B FH 24 AT S 2 FAAIG Lewis i 20 FfL 8 035 7 )
2 AR Y5 T OB (R AR AN i P PCNA 2R 1 387K F,
R p53 M R IAIKT 3 5 Ieb G L Mk BE 2 LA
5-FU 41 Irb fILHk B +5-FU 41 J% Irb =i W 2 +5-FU 4 Lewis
Jiti s 240 LI G TG 7 L 20 A 7 OE UBCRN 40 i PCNA 45
F IR AT 35 0 2 B8 D |, pb3 B I RIA A1 i 3
FHE 5 5 5-FU 4L ELEE, Irb IRV B +5-FU 41 J% Irb RV +
5-FU 2 Lewis fifi & 20 o4 55 15 7 . 4l B 52 7% T8 s B8R 4
JflH PCNA 25 1318 /K 735 1 2 B I/, p53 B 1136
KACE B TR . FIRES UL Irb A1 5-FU By
A RFAR Lewis e 40 Mu 34 581G 7, — 3 BHINT Lewis
it 9 4 P A0 T Y B

ERK & 22 24 1 Ak 8 P I 0 b e B2 ) — B
HABABRIEE, RSP p-ERK 4 B A
TEVE, TR ARG 5l S 2R B IR S
SR SRE 1 A A PPARY 2% IR K
W — 4%, AT 2 SR Ao b S5 SR/ HE S
FIE BACIE A 3 R e 3k | RIS E 5 s LRI & 2 Fh
AR IR AN R B R ARSI E R, SIEH
XF BEZH LA, b 5-FU BT R B T34 AT 45 2 B AIK Lewis
i 48 41 B H p-ERK 1/2 \ PPARYZE 1A /K5 5 Irb 1%
TR TG R 4 HL A, 5-FU 4 Irb IR MR JEE+5-FU 20 J% Trb 1 ¥¢
JE+5-FU 2H Lewis Jiifi#5 41l Jfd o p-ERK 1/2 . PPARy 25 [ 36
IRIKOE1 2 RIS 5 5 5-FU 41 He#%, Ieb fIR Mk B +5-FU 41
K Irb /& He & +5-FU 2 Lewis Jiifi %8 41 2 h p-ERK1/2.,
PPARYHE FIRIKKF I B H AL, RS R, Irb Fl
5-FU X} Lewis ifi i 2 it 384 58 356 g i 900 5 FH T g 55 40
il ERK1/2 R b Fll PPARy A AT 5 .

2 b TR, Irb B4 5-FU A] 411 Lewis Jiti Jag 2 it 1
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SR, HLACRAR T 3% 5], AL mT B 5 T 9 ERK/

PPARYf5 Sl A1 K

S0k

[1] XUY,PENG W P,HAN D, et al. Combined treatment of
non-small-cell lung cancer using shenyi capsule and plati-
num-based chemotherapy: a meta-analysis and systematic
review[J]. Evid Based Complement Alternat Med, 2020,
2020:3957193.

[2] BOMMERAR K,KETHIREDDY S,GOVINDAPUR R R,
et al. Synthesis, biological evaluation and docking stu-
dies of 1,2, 4-oxadiazole linked 5-fluorouracil derivatives
as anticancer agents[J]. BMC Chem, 2021,15(1):30.

[3]1 EL-SAID N T,MOHAMED E A, TAHA R A. Irbesartan
suppresses cardiac toxicity induced by doxorubicin via
regulating the p38-MAPK/NF-«B and TGF-f, pathways
[J]. Naunyn Schmiedebergs Arch Pharmacol, 2019, 392
(6):647-658.

(4] ®Z X, 20, 4 A AERI A JE DLV SRR 2
AT 8 0 WEBE PR O 4P 4 & ¢ Tnl .NT-pro BNP /K-
s ] b BE 24, 2020, 42(4) :601-604.

[5] WG, AT, Pk, 55 Je DI YP 30 F MAPK-ERK1/2 {5
S s FUR S MCF-7 4R (1 3 6 [J]. 4008 5 0+
Ik ,2012,28(6) :607-608,611.

[6] CHENG ST,QIAN K Y,WANG Y, et al. PPARY inhibi-
tion regulates the cell cycle, proliferation and motility of
bladder cancer cells[J]. J Cell Mol Med, 2019, 23 (5) :
3724-3736.

(7] BhdR, SRR, SR, 555 LY T PPAR-y 4 &
AMPK/mTOR i ##i7 3 [ Wil 3% LO2 2RI I A8 (1] %
HiPE24,2020,48(10) :936-941.

(81 M3, 5KME, 8P 2B RIS 5-FU X i 4 i Hg s
ARG P T A FALFE (9] B Tl PR 225
2020,23(3):230-235.

[9] CARDANO M, TRIBIOLI C,PROSPERI E. Targeting
proliferating cell nuclear antigen (PCNA) as an effective
strategy to inhibit tumor cell proliferation[J]. Curr Cancer
Drug Targets,2020,20(4) : 240-252.

[10] X/INH , il , X4, 45, MST4 k% MHCCITH i
N B AN i K5 \ERK 25 11 . p-ERK 25 1 35 1 52 i B =
B R HERIR 2244, 2019,25(2) - 124-127.

[11] YUN S H,HAN S H, PARK J I. Peroxisome proliferator-
activated receptor y and PGC-1 o in cancer: dual actions
as tumor promoter and suppressor[J]. PPAR Res, 2018,
2018:6727421.

CICH H 199:2022-02-14  &181 H 1 :2022-07-11)
(G AR A )

China Pharmacy 2022 Vol. 33 No. 1€ - 1989 -



