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[(# E] BHH: HWZEEIKBLZ& (BIR) #4075 ELN441958 %] 14 HepG 2 41 A i1 A= K 1 i 1E
B B (Akt) /XCKHEO 3a (FoxO3a) {55 B ry I Ls, MU BIRFEHIH ELN441958
NP BT ER . FEE.: HepG2 A AR F & (0. 2.5, 5.0, 10.0 F120.0 pmol-1 ")
ELN441958 4b ¥ 24 . 48 M 72 h 5, 0 pmol-L ™' ELN441958 /F Jy xf B £, =% JH 40 ffg i+ % ik 77 & 8
(CCK-8) #4521 40 M 4% 7 0 ik >R o %5 HepG2 4 e 4> Jy %F B4 . 5.0 umol-L~" ELN441958 4 .
10. 0 pmol-L ™" ELN441958 £ fi1 15. 0 pmol-L~" ELN441958 41, & H 5- £ e 3t -2'- i % IR W% 0 4% +F
(EdU) 4 600 25 20 HepG2 40 L 19 EAU PR 40 %, 38 2 48 A A6 0 45 2 240 7t 9 T2 23 R Ak 1A [) 48
b 00 %) A0 B B 0, A S G B 4G I 4% 41 HepG2 41 il vh BIR 28 11 %3k /K -, Western blotting ¥ 46 il
%20 HepG2 41 is b B4 Mk 2988 2 (Bel-2) . Bel-2 M6 XEH (Bax) . AWM EH D1 (CyclinD1) |
o0 A JA A B AR 4 (CDK4) . BIR. Akt, B2 fb Akt (p-Akt) . FoxO3a Fl IR b FoxO3a
(p-FoxO3a) # [ #£ A K. ¥ HepG2 40 Ml 43 X 40 . BIR #3157 des-Arg9-BK (1.0 pmol-L '
des-Arg9-BK) £ f1 BK-+ELN441958 4, Western blotting ¥ #& | 45 244 HepG2 41l Jifd "' Bel-2. Bax.
Cyclin D1, CDK4, Akt, p-Akt, FoxO3a fll p-FoxO3a # 1 ik K ¥ . ¥ HepG2 40 il /3 % R4 |
Akt # 3h 7 SC79 20 #1 SC79-+ELN441958 2, Western blotting i K I 4% 241 HepG2 41 Jifd 7 Bel-2, Bax,
Cyclin D1, CDK4, Akt, p-Akt, FoxO3aflp-FoxO3a% [1#£ kKT, & CCK-8:, FxFMHA L
B, YA B EAH ], HepG2 4 i 3% 55 41 il % i ELN441958 7 & 7+ & i B & 7+ /& (P<<0. 05 5%
P<0.01); M ELN441958 5 it AR, HepG 2 20 i 1 5 190 i 32 Bifi 15 FH Ak ] 38 o i B 4 75 (P<<0. 05 5%
P<C0.01), ELN4419581EH 24, 48F0 72 h (WL H I Hl R (1C,,) 435k (21.4+1.1), (10.5+0. 3) Al
(3.2£0.3) pmol-L ', HXFMALE, 5.0, 10.0 M1 15.0 pmol-L ' ELN441958 #H HepG2 44 il fi¥
EdU BAPE4H 3B B REAL (P<<0. 058 P<<0.01), Jx=N4iMAR, SxFMRAItE, ARG ELN4419584]
HepG2 40 Mg 8 T B W It/ (P<<0. 058 P<<0.01), G,/G 14000 7 43 R 8 T+ 8 (P<<0. 058 P<<
0.01). Western blotting 3%, SX}HEL L4, 5.0, 10.0F115.0 pmol-L ™' ELN441958 41 HepG2 4 ifi rf
Bcel-2. CDK4 Fll Cyclin D1 & 1 # 35 K F B 8 FE AL (P<<0. 058 P<<0.01), Bax# [HREKF-H 8 I 5
(P<<0. 058 P<<0. 01), sk, SXHBEA L, 15. 0pmol-L ' ELN441958 40 HepG 2 4l B1R %66
5 5 I R B AR (P<C0.01). Western blotting %, 5% 414, 10.0A115.0 pmol-L ' ELN441958 41
HepG2 41 i o B1R & 3 kK F W BREAE (P<<0.01), 5. 10115 pmol-L ' ELN441958 41 HepG2 4
Ji f p-Akt Fl p-FoxO3a 2 1235 K W B B (P<<0. 058 P<<0.01); 5 BIR#3h7#] des-Arg9-BK 41
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Inhibitory effect of Bradykinin 1 receptor antagonist
ELN441958 on proliferation of HepG2 cells by regulating Akt/
FoxO3a signaling pathway
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(1. Department of Oncology, Affliated Hospital, Binzhou Medical University, Binzhou 256600, China;
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ABSTRACT Obijective: To discuss the inhibitory effect of the bradykinin B1 receptor (BIR) antagonist
ELLN441958 on the growth of hepatocellular carcinoma HepG2 cells and its regulatory mechanism on the
protein kinase B ( Akt)/forkhead box O3a (FoxO3a) signaling pathway, and to clarify the anti-tumor effect
of the BIR antagonist ELN441958 in liver cancer. Methods: After the HepG2 cells were treated with
different doses (0, 2.5, 5.0, 10.0, and 20. 0 pmol-L ') of ELN441958 for 24, 48, and 72 h, O pmol-L "'
ELLN441958 was regared as control group. CCK-8 method was used to detect the inhibitory rate of
proliferation of the cells in various groups. The HepG2 cells were divided into control group, 5.0 pmol-L ™"
ELN441958 group, 10.0 pmol-L ' ELN441958 group, and 15.0 wmol-L ' ELN441958 group; 5-
ethynyl-2'-deoxyuridine (EdU) staining was used to detect the EdU positive cell rates of the HepG2 cells
in various groups; flow cytometry was used to detect the apoptotic rates of the cells in various groups and
the proportions of the cells at different cell cycles; immunofluorescence method was used to detect the
expression level of BIR protein in the HepG2 cells in various groups; Western blotting method was used to
detect the expression levels of B-cell lymphoma 2 (Bcl-2), Bcl-2-associated X protein (Bax), cyclin D1
(Cyclin D1), cyclin-dependent kinase 4 (CDK4), BIR, Akt, phosphorylated Akt (p-Akt), FoxO3a, and
phosphorylated FoxO3a (p-FoxO3a) proteins in the HepG2 cells in various groups. The HepG2 cells were
divided into control group, BIR agonist des-Arg9-BK (1.0 pmol-L ™" des-Arg9-BK) group, and BK+
EILLN441958 group; Western blotting method was used to detect the expression levels of Bcel-2, Bax,
Cyclin D1, CDK4, Akt, p-Akt, FoxO3a, and p-FoxO3a proteins in the HepG2 cells in various groups.
The HepG2 cells were divided into control group, Akt agonist SC79 group, and SC79+ELN441958
group; Western blotting method was used to detect the expression levels of Bel-2, Bax, Cyclin D1, CDK4,
Akt, p-Akt, FoxO3a, and p-FoxO3a proteins in the HepG2 cells in various groups. Results: The CCK-8
assay results showed that compared with control group, when the action time was the same, the inhibitory
rate of proliferation of the HepG2 cells was significantly increased with the increase of ELLN441958 dose
(P<C0.05 or P<<0.01); when the dose of ELLN441958 was the same, the inhibitory rate of proliferation of
the HepG2 cells was significantly increased with the extension of action time (P<Z0.05 or P<C0.01). The
half maximal inhibitory concentration (IC;,) values of ELLN441958 at 24, 48, and 72 h were (21.4+1.1),
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(10.540.3), and (3.2+0.3) pmol-L~", respectively. Compared with control group, the EdU positive
cell rates of the HepG2 cells in 5.0, 10.0, and 15.0 pmol-L ~ ! ELN441958 groups were significantly
decreased (P<C0.05 or P<C0.01). The flow cytometry results showed that compared with control group,
the apoptotic rates of the HepG2 cells in different doses of ELN441958 groups were significantly increased
(P<<0.05 or P<<0.01), and the percentages of the cells at GO/G1 phase were significantly increased (P<<
0.05 or P<C0.01). The Western blotting results showed that compared with control group, the; the
expression levels of Bel-2, CDK4, and Cyclin D1 proteins in the HepG2 cells in 5. 0, 10. 0 and 15. 0 pmol-L
ELN441958 groups were significantly decreased (P<C0.01), and the expression level of Bax protein was
significantly increased (P<C0.05 or P<C0.01). The immunofluorescence results showed that compared
with control group, the fluorescence intensity of B1R in the HepG2 cells in 15. 0 pmol-L "' ELN441958
group was significantly decreased (P<C0.01). The Western blotting results showed that compared with
control group, the expression level of BIR, p-Akt, and p-FoxO3a proteins in the HepG2 cells in 10. 0 and
15.0 pmol- L ™" ELN441958 groups were significantly decreased (P<C0.01); the expressions p-Akt, and
p-FoxO3a proteins were decreased (P<C0.05 or P<C0.01) compared with BIR agonist des-Arg9-BK
group, the expression levels of Bel-2, CDK4, Cyclin D1, BI1R, p-Akt, and p-FoxO3a proteins in the
HepG2 cells in BK+ELN441958 group were significantly decreased (P<C0.01), and the expression level
of Bax protein was significantly increased (P<C0.01) ; compared with SC79 group, the expression levels of
Bel-2, CDK4, Cyclin D1, BIR, p-Akt, and p-FoxO3a proteins in the HepG2 cells in SC79+ELN441958
group were significantly decreased (P<C0.01) , and the expression level of Bax protein was significantly
increased (P<C0.01).

HepG2 cells, and induce the apoptosis and G,/G; phase cell cycle arrest of HepG2 cells, and its mechanism

Conclusion: The BIR antagonist ELLN441958 can inhibit the proliferation of

may be related to the regulation of Akt/FoxO3a signaling axis.
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JHF i 2 — Fh R UL B S Ve MR, 2020 4F 3 [
E B ge i A5 R s R e R v R A JE
550500, M AE TD R R A 2 A . I 40 A
(hepatocellular carcinoma, HCC) 5 ff A I JE 9% ]
B 90% Lh b, Higir X EFZUTF AR, RERIT
IR TT A 2307 R 0 g R R T I b
Wiz, ARMRITAMB B Z, WRsE. Wi,
TR A B RN BN RSO B BT R 245 L) A
ARAT HAF FUE BN HORTHEIR ST AR AR
Wil PR ) 2 A M B L 245 ) R R K 7 b LB g
28 S| R 25 4G S AL G W B A B E R A TR
WA . PO PO R, B O I A R
WU, BUMORE IR E Y mh s L R
| W B AF & 4 ELN441958 J& — Fh 28 #% ik B1 5% 1k
(bradykinin B1 receptor, B1R) #¥#iil ', BIR #%
PRI B AR Y MR YRR, BT N
S LA R B IRYTAE R Y . BT BIR 4
P77 © B TIE 5L A 2 B g Y o R RYT R,
HoAE HHL W AT B 5 R IR mBE UL B O3- B Mg
(phosphatidylinositol 3-kinase, PI3K) /% H # i B

(protein kinase B, Akt) F1 40 il 5b ¥4 55 & F1 3 M
1/2  (extracellular regulated protein kinases 1/2,
ERK1/2) {5 % i i %4 ¢ . {1 BIR 4% 5t 7
ELN441958 7 JIF i v 9 /5 ] ff A 4, S 17 B
LRSI B0 I 988 005 M B A DG AL, AS BF 5 8 A R0
BIR #5171 ELN441958 X JIF- 4 HepG2 40 ff ¥ 4 £
e e B Akt/ Sk #HE O 3a (forkhead box
O3a, FoxO3a) 157 il ¢ iy M= ALH . B8] BIR
FEPUR ELN441958 78 fF 9 b e s E i, iz
F A A W AE IR YT 7 T 4 R B AR A

1 HE57%

L1 wmpe 22X AAFME A HCC YR
(HepG2 40 1) 1 [ R Procell 4= ¥ B A R 2>
Ao AR T 9800 MR AEJE (Sorafenib) W H
F Yuanye AEWERARA A, A H 8ol & 8
(cell counting kit-8, CCK-8) . ELN441958. BIR
#% 3 K des-Arg9-Bradykinin A1 Akt 34 3 5 SC79 Iy
A& E MCEAYAH, Annexin V/PLLH & A
M 5t Vazyme W AR A BR 2 F), 4 8 3 A 0 3
F & [ 7T 7% KeyGEN BioTECH # R /A 7). B 4
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Ak 2 (B-cell lymphoma-2, Bel-2), Bel-2 413
X#H H (Bcl-2-associated X protein, Bax) . 4ififd /&1
FEA DL (Cyclin D1) . 4 Jifd J&] 199 25 1 40 0 14 9 16 4
(Cyclin-dependent kinase 4, CDK4), FoxO3a.
2tk FoxO3a (phosphorylated FoxO3a, p-FoxO3a)
At S Ak W B AR 0 2E PR 1gG Pl A R DU
Y TR AR A A, Akt OB R 1k Akt
(phosphorylated Akt, p-Akt) —#iI4 H & [E Abcam
AR H, GAPDHYUAN A WA K E YR A
BT . BEARAY (A5 357-906872, 3 [ Thermo
Multiskan FC) , 8] & %% & il dx (25 . IX51,
H 4 Olympus 24 #), & K& & % (8 5.
ChemiDocXRS+, ZE[E Bio-Rad A7),
1.2 A3 ¥ HepG2 450 T8 10% I 4
Mg . 100 U-mL ' HF&HEAM 100 mg-L "HEHEM
DMEM H; 32 £ (LT filf %8 DMEM 58 4> 85 9% 4 )
L, TR (37°C. 5% CO K3 %) H i
I, W 2~3d¥IE LR, TF A0 ML AR K 2 B A K
Inf AT S5
1.3 CCK-8 %% M & 228 HepG2 %m Jf. 3 75 47 %) &
BUAL F % 80k K A9 HepG2 408, DL 2X10°4
20 M Y % R A A1 AP T 96 FLAN I IS S AR R, BT
MR 240G, A SMMA 0, 2.5,
5.0, 10.0F120.0 pmol-L ' ELN441958, 4% 21 #%
3ANE AL, 0pmol-L " ELN441958 414 Jy % B 41 .
YER 24, 4872 h)5, WERANMBE TR, AL
A 100 plL 10% 89 CCK-8 IR, B T8 7
(37°C. 5% COIEFFM) HakLiid 2h, W
BN 36,42 Ak 5l FH AR {CFE I 4 450 nm A ) S 1%
JERE (A) B, THE3 20 M3 58 S0 2%, 40 3 5 410
filx= (1— LA AME/ X RAAMH) X100%.
FI F GraphPad Prism 9 3K 4 71 55 > B il W B
(half maximal inhibitory concentration, 1Cs,) .
1.4 5-Z % -2-BL & & % =% & # (5-ethynyl-2'
-deoxyuridine, EdU) % & # # & 28 HepG2 % J& 9
EdU Fa kg i & B X0 804: K9 HepG2 40
JiL, DAEEAL 3X 10° A~ 4 A 1Y %5 3 1 &) #5801 96 £L 4
M FE MR, 40, 5.0, 10.04115.0 pmol-L™
ELN441958 41, 0 pmol-L " ELN441958 41 Jy %} i
H, THA8h/G#ATLY . B TAEW, 37 CHl
WGBS M A Bk 96 FLAN M s =t b, B TR
FRF AL E 2 h 4T EAU bR ic . Fnic 56 U
FBREE IR, BRI 1 mL [ RE W% R 42 15 min.

5 58 W, VR UE R 3, AALIMA 1 mL iE
B 15 min. JBRIEE W, VR UE %
2o e B RS O A 96 LA M B AR, =
TR T 30 min. W E 4G RS WEBR RV T, YR
W VR 3 . {fi ] Hoechst33342 317 41 i k% Y {4,
AR 10 min, B E 56 USRS VER 31K,
B AT B A5 9 YA . R FH Tmage J #4452 &40 Hr 4%
41 HepG2 40 Jitd i1y EAU PH 14 41 i £ fn s 4 i %5, 1t
EAU FH M40 % . EJU FA M 40 i 22 =Ed U [ 1
2 o KK/ 5 A KR < 100 %6
1.5 Annexin V-FITC/Pl# & £ & & X 48 jo K%
M B HepG2 @A TF MM HW “1.47,
B 40 T %58 B0 K BT Y HepG 2 40 i 34 ) b 3 7 T 6 4L
Y H IR IR AR T, B TR SRAR PR SR, T 0 i G
&G, MR T AT 4 2 A0 B 48 ho WA 4
iff FH Bl 2 15 22 #h . (phosphate buffer saline, PBS)
AN UE AT B 510" A 4 i 1 40 i
WL, FBR BWEWUE, [ 195 pl Annexin V-FITC
AW EEMME, A5 pL ) Annexin V-FITC F
AHNL AR PTLY R, = REOLME , 10 min 5 5
HE Tk, LAUKoA 43 Hr 4
FRLA T AR 0 o 200 T T A = A O T R - e I
211 R ez
1.6 ARX@mieR#EME A HepG2 2m e B J 5
g0 oy 4l WL <147 o fE b TR KO
HepG2 4l i ¥ 5 b4 FpF 6 FLAN M B 2 b rpr, & T
Bifefa b R g, RO BE IS, i B Ay AT AT
A FE A8 he AR ALANHE, PBS 2% o i vk %
Ja, HRT70% CBEES, BT 4 CREdr. Fe
S LG HEAT B0 0 PBS 28 Mol BRI R . TEIK
56 A A F RNaseA 9 PI#, 37 CHOLIFE
30 min J& REAT - HLAG I . FH 9 = 240 ML A3 3 i e €2 248
JfL, i Modfit 5. 0 4 43 B 48 A JE 1A 431 .
1.7 %£E%ERFHAMNZEHepG2a 8 F BIRE G
FE K KT R KB HepG2 40 i ¥
S ERN T 6 fLANME S SR MR b, B T SR A T By
IR, TF 40 ML EEFS . 4» S O A 15.0 pmol-L
ELN441958 4, O pumol-L ' ELN441958 4}y %} i#
4, THAShIEMHHLZRFEE M|, BEs
JH PBS 22 e U 3k o A8 10%6 By 1L = 1L v 7
37 CF B A 400 30 min, IMARESFHE—$L, #H4°C
TEE K. R PBS MRS 3K, AR
PRICE) ZhL, FE37TCRME 1h, 4, 6-k
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FE-2- 7% | g (47, 6-diamidino-2-phenylindole,
DAPT) XJ 240 Jfd &% 2 47 4 8, 3 O PR 47 10 min,
PBS % il U 4 30K, FEEI A B InHt 2Ot g K
b1 I G S s R e 1) R L D T = O
THE A UF 1Y B e WO 3 B AR W T AR, g
Procm g

1.8 Western blotting i # #l &-48 HepG2 %8 A& ¥ 48
XEZ G AKKFE UM AN 1047 B kb T XA
A K Y HepG 2 20 i 35 27 b 425 F T 6 L 40 il 15 77 il
e, BTSRRI, TGRS, RS
TR T A YA B 48 he I PBS 28 i Uk ¥ 31K
Jo, WA AN IE o A R R B T A
IR R S f S5 U UE 43 B (radio immunoprecipitation
assay, RIPA) ZZwhyi A 1: 1: 100 Y HL IR 2) Iid &
B SR ) A B T UE 43 A 150 pl b
BRI, vk B2 30 minJ5 B O UE EIETR . 1A
AR B A 1/ 4 R U 5 X Loading Buffer,
W8 € 78 43 1R 51 9F T 95 “C4 JE A 10 min, #474E
FAS PR AL 3 B R T b TR - SR TN
Jiig Bk S B 9K (sodium dodecyl sulfate-polyacrylamide
gel electrophoresis, SDS-PAGE) &5, #%#® %
R M LK (polyvinylidene fluoride, PVDF) Ji
b, HAsBAE4TEM2hE, T4CHE b
(Bcl-2, Bax. Cyclin D1, CDK4, p-Akt. FoxO3a
Al p-FoxO3a iy #ir B L 1 ¥ 2y 1:1 000, Akt Al
GAPDH H#5 B L] 2 1:10 000) o 16~18 h 7 [l i
—PUIFAE 1Kk i Y =R R O e 2% v i
(Tris-buffered saline with Tween 20, TBST) ¥t
6, XS5 min, BT —H0 (B LHH
1:1000), 1h/F#KPER 6, RS min, HHE
WAW R, B EALR S, WG SR S Akl o it
JH Image JERAF 43 A 85 B 450 IR EEME, W H W&

IRk, BEAREKE=HMRMEAFW K
FEAH/ NS 8 A& KEEE . [ HepG2 40 g 43
Joxt B 41, BIR ¥ 3 7l des-Arg9-BK 41 Al BK+
ELN441958 41, Ho X B LR FHAS N 25 4 1) =5 (1 85
3, BIR 3N des-Argd-BK A MM A 1.0 pmol-L '
BK, BK-+ELN441958 Z0 /I A 1.0 pmol-L ' BK
15.0 pmol-L ' ELN441958, >k Western blotting
K 45 21 HepG 2 20 Jifd v AH OG5 (1 38 K F- . 0%
HepG2 41 §d 4 A X B8 41 . SC79 41 Al SC79+
ELN441958 41, *f R ZH SR FAS 25 ) 19 =5 1 5 5%
FE, SC79 41 fm A 10.0 pmol-L ' SC79, SC79+
ELN441958 #0 fn A 10.0 pmol-L™' SC79 A
15.0 pmol-L ' ELN441958, >k Western blotting
K 2% 2H HepG 2 4 g v A5G 2R 11 A 7K F- .

1.9 %#t %54 KA Graphpad Prism 9 ¥ it
TG 24 M. 4 4120 3 Al 2 . EdU BH 40
MR 40 M JE T 3 L K HepG2 41 il 7 Bel-2, Bax.,
Cyclin D1,CDK4 ., Akt, p-Akt,FoxO3a #l p-FoxO3a
FEHRBKFHGEESI G, PatsEn, 24
) B A B0 G R FH R B ST AR AR K 5, 22 2 [ A
AR R B 2 5 2550 BT, L ) R A 34 5
W LR I LSD-2 4 55 . DA P<<0. 05 M 22 %A 4i it
¥R

2 &% B

2.1 &% HepG2 %a 3% 75 47 %) & [1C; # EdU 8
Mg CCK-8EMIME R ER: 55X HALL
i, 5.0, 10.0F120.0 pmol-L ' ELN441958 £ 4b
B HepG2 4 g 24 . 48 F11 72 h i 241 ity 33 5 411 fil 2R 0
IR (P<<0.058( P<<0.01). W#E 1., AR &
ELN441958 £ H1 T HepG2 40 g 24 . 48 F1 72 h {1
ICy, 43 9 K (21.4 + 1.1), (10.5 4+ 0.3) H
(3.2£0.3) pmol-L ',

F£1 K8 HepG2 4 Ha e m M A K

Tab.l Inhibitory rates of proliferation of cells in various groups

Inhibitory rate of proliferation

Group
(#/h) 24 43 72

Control 0 0 0
ELN441958(pmol- L")

2.5 9.1320.79 10.38+3.46 46.364-3.67

5.0 15.25+3.76" 23.1040.87 55.62+4.65"

10.0 26.264-1.34" 44.8342.0474% 78.3640.94"4

20.0 51.334+1.07" 80.60+0.86"4" 01.824 04724

'P<0.05, “P<0.01 vs control group; “P<0.05, ““P<C0.01 vs 24 h group.
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WK B1 37 (A B ELN441958 5 1 845 Akt/FoxO3a {5 5 i 8 %h IFJi HepG 2 41 kg g -+ -+ o

EdU @A R 2. SXEE (31780 =
1.67%) L #%, 5.0, 10.0 A 15.0 pmol-L "

ELN441958 41 4b ¥ 48 h J§ EJAU B ¥ 40 1 %

5.0 pmol-L ™!

Control ELLN441958

EdU

200 pm

DAPI

Merge

200 pm .

200-um

(21.86% 4+0.78% . 17.67% +0.67% H16.98% +
1.07%) BHEFEME (P<<0.053% P<<0.01), HREH
i TR, A . WK 1.

10.0 pmol-L~!
ELN441958

15.0 pmol-L~!
ELN441958

200 pm 200 pm

200 pm 200 pm

Bl EdU3 @804 4 HepG2 418 EU BH 140 i
Fig. 1 EdU positive HepG2 cells detected by EdU staining in various groups

2.2 &2 HepG2 % e /A T % X & Bax #= Bel-2 %

G &k KFE  Annexin V-PI G (0246 0 45 B B oS .
5Xf A (6.10%40.87%) k&, 5.0. 10.0F

15. 0 pmol- L' ELN441958 41 40 g 8 T~ % (21. 90 % +
1.06% . 32.60%+1.54% H1 87.10%+0.97%)
HINT 3. 6~14. 24%(P<<0. 058 P<<0.01) (&l 2A~
2D) , H M BB 25 ¥ 500 & 0y 3G o m B R
Western blotting ik 45 R WoR . 5XTHEZ (Bax:
1.00 = 0.04; Bcl-2: 1.00 £ 0.06) I #, 5.0,
10. 0 1 15.0 pmol+L ' ELN441958 41 &b #H 48 h 5 ,
HepG2 40 i b Bax (1.16+0.26, 1.2741.26 Fl
1.48+0.82) HEHRBKFUEBImE (P<L0.055
P<<0.01), i Bel-2 (0.7140.04, 0.424+0.06 fi
0.1840.03) & HEIK/KF B M (P<0.055
P<<0.01), HEFM=KBM. WE2E.

2.3 &4 HepG2%m M B # 4 # A & Cyclin D1 #=
CDK4 Z & R & K F HX A (50.76% =+
0.87%) b %, 5.0, 10.0 # 15.0 pmol-L"'
ELN441958 4 G,/G, # 40 M Lt f  (60.32% +
1.31%. 63.95%+0.07% Ml 74.97%+0.29%)
B @ T (P<<0.058% P<<0.01), H 5 %] &4 i
P . Western blotting i £ W 45 S W7 . 5 X7 M4
(Cyclin D1: 1.002£0.03; CDK4: 1.0040.05)

Fe#i, 5.0, 10.0 1 15.0 pmol-L " ELN441958 4b
48 h J5 HepG2 4f g f Cyclin D1 (0.8640.04 .,
0.6140.12 M 0.524-0.07) F1 CDK4 (0.82+
0.12, 0.61£0.05f10.53+0.06) & 1 £ ik /K F
B AR (P<<0. 058 P<<0.01). WL 3.

2.4 B HepG2mM P BIRMHEGREKRTE 5
Xt M 4l (1.00+0.05) Lt % , 5.0 pmol-L'
ELN441958 41 HepG2 4fl g rf* BIR £ 11 % ik /K °F
(0.87+0.09) BEAL, HER LI E L (P>
0.05) ; 10.0 F1 15.0 pmol-L ' ELN441958 4]
HepG2 40 g th BIR & 1 % ik K F (0. 6940. 04 1
0.46+0.08) B @ FEAL (P<<0.01). W 4A. %
PEDOCIE R M ZE R WoR . HXTRA (1.0040.05)
Fe#e, 15.0 pmol-L ' ELN441958 41 HepG2 41 fifg
BIR % J¢ # B (0.73 +0.02) B 8 & ik (P<
0.01). WL 4B,

2.5 % 42 HepG2 48 & F Akt. p-Akt, FoxO3a #=
p-FoxO3a & & A A KRF HXFHALK, 50,
10.0 #1 15.0 pmol-L ' ELN441958 #H HepG2 4l Jifs
H Akt Ffl FoxO3a 5 [ R EKF T B2, 257
LG itFE X (P>0.05); x4 (p-AKT:
1.0040.03, p-FoxO3a: 1.00+0.02) H#, 5.0,
10.0#1 15.0 pmol-L ' ELN441958 21 HepG2 4H
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A: Control group; B—D: 5.0, 10.0, and 15.0 pmol-L ' ELN441958 groups. Lane 1: Control group; Lane 2—4: 5.0, 10.0, and
15.0 pmol-L ' ELN441958 groups.

B2 &4 HepG2 4 M-85 (A~D) & & H HepG2 ML Bcl-2 1 Bax F H FRX B IKE (E)
Fig. 2 Apoptosis of HepG2 cells in various groups ( A—D) and electrophoregram (E) of expressions of Bax and

Bel-2 proteins in HepG2 cells in various groups
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A: Control group; B—D: 5.0, 10.0, and 15.0 pmol-L ' ELN441958 groups. Lane 1: Control group; Lane 2—4: 5.0, 10.0, and
15.0 pmol- L~ ' ELN441958 groups.

B3 &4 HepG2 41l 12516 (A~D) R4 4 HepG2 4ii i o Cyclin D1l CDK4 ZE [ % 3% #L ¥k B (E)
Fig. 3 Changesin cell cycles in HepG2 cells in various groups (A—D) and electrophoregram (E) of expressions

of Cyclin D1 and CDK4 proteins in HepG2 cells in various groups
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Lane 1: Control group; Lane 2: 5.0 pmol-L " ELN441958 group; Lane 3: 10.0 pmol-L.~" ELN441958 group; Lane 4: 15.0 pmol-1. "

ELN441958 group.

B4 %4 HepG2 M BIREH F 3K HL KB (A) Fl HepG2 48 f H BIR S BEFOLIE (B)

Fig.4 FElectrophoregram of expressions of BIR protein in HepG2 cells in various groups (A) and immunofluorescence

images of BIR in HepG2 cells(B)
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Lane 1: Control group; Lane 2—4: 5.0, 10.0, and 15.0 pmol-L ' ELN441958 groups. "P<C0.05, “P<0.01 compared with control group.

B 5 &4 HepG24aMfiH Akt.p-Akt.FoxO3aFl p-FoxO3aFHFEHIKE (A) R EHELR(B)
Fig. 5 Electrophoregram (A) and histogram (B) of expressions of Akt, p-Akt, FoxO3a and p-FoxO3a proteins in

HepG2 cells in various groups

2.6 BIR¥# 3 # BKA®EE HepG2@m e P £ %
Ak BEARTF 5BIR#SIF des-Argd-BK4]l (B1R:
1.564+0.17, p-Akt: 1.43+£0.08, p-FoxO3a:
1.4940.21) 4, BK+ELN441958 41 HepG2 4
Mirp BIR (0.63+0.08) . p-Akt (0.72+0.06) #1
p-FoxO3a (0.654-0.07) 4 13835 /KT B & B I
(P<<0.01). 5 BIR# N7 des-Arg9-BK4H (Bel-2:
1.76+0.13, Cyclin D1: 1. 61£0. 09, CDK4:1. 58+
0.11) W%, BK+ELN441958 41 HepG2 41 it i
Bel-2 (0.6840.06) . Cyclin D1 (0.5640.08) #0
CDK4(0.5740.06) # 13 ik K Bl F % (P<<
0.01) o 5 BIR ¥ 3 7l des-Arg9-BK 4 (Bax:
0.77£0.07) H#, BK+ELN441958 20 HepG2 4ff

Jitl b Bax % 1 & kK (1.5340.06) B & T+ 5
(P<<0.01). WL 6.

2.7 Akt# 3h# SC79 & 22 & HepG2 %m A8 £ &
B &k KF 5 SC79 4 (p-Akt: 1.27+0. 18, p-
FoxO3a:1.3140.03) [k, SC79+ELN441958 4
HepG2 40l Jid b p-Akt (0.7540.11) 1 p-FoxO3a
(0.8140.07) 8 H FIk7KF B B B (P<<0.01);
5 SC79 4 (Bel-2: 1.3440.07, Cyclin D1:
1.1740.06, CDK4: 1.23+0.09) %, SC79+
ELN441958 #H Bcl-2 (0.58 & 0.13). Cyclin D1
(0.7940.04) F1 CDK4(0.8240.06) & H % ik K
FHY AR (P<<0.01); 5 SC794 (Bax: 0.684
0.07) &, SC79+ ELN441958 20 HepG2 41 jifi
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Bax B FE A KFE (1.1840.09) HEFE (P<
0.01), 5 SC794 (BIR: 1.16 + 0.17) It #%,
SC79-+ELN441958 2 HepG2 4 i b BIR & H £ ik

M,
BIR 43 000
Akt 56 000
p-Akt ‘ 56 000
FoxO3a 97 000
p-FoxO3a 97 000
GAPDH 36 000

KA (0.9840.09) KM WAL, ZFIGEITFE
X (P>0.05), WE7,

1 2 3 M,

Bel-2 26 000

Bax 21 000

Cyclin m— 54000

GAPDH _ 36 000
B

A: BIR, Akt, p-Akt,FoxO3a, and p-FoxO3a; B: Bcel-2,Bax, Cyclin D1,and CDK4. Lane 1: Control group; Lane 2: Des-Arg9-BK group;

Lane 3: BK+ELN441958 group.

Bl 6 Western blotting WAl 22 ik B1 32 ¥ 3 7 BK AL 35 HepG2 41 P AH R R IB HIK B

Fig. 6 Electrophoregrams of related protein expressions in HepG2 cells after treated with bradykinin Bl receptor

agonist BK detected by Western blotting method

1 2 3 M,
A

M,
Bel-2 26 000
Bax 21 000
Cyclin D1 34 000
CDK4 34 000
GAPDH 36 000

A: BIR, Akt, p-Akt, FoxO3a, and p-FoxO3a; B: Bcl-2, Bax, Cyclin D1, and CDK4. Lane 1: Control group; Lane 2: SC79 group;

Lane 3: SC79+ELN441958 group.

Bl 7 Western blotting SZIa &l 45+ 4 HepG2 41 s Akt.p-Akt.FoxO3a,p-FoxO3a,Bcl2,Bax,Cyclin D11 CDK4Z& H

KA KA

Fig. 7 Electropherograms of expressions of AKT, p-AKT, FoxO3a, p-FoxO3a, Bcl2, Bax, Cyclin D1, and CDK4 in

HepG2 cells in various groups detected by Western blotting method
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