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Abstract

Objective: To observe the effect and mechanism of angiotensin II type 1 receptor antagonist
Valsartan on the proliferation, migration and invasion of cervical cancer Hela cells. Methods:
Hela cells were cultured in vitro. Different concentrations (0.1, 1, 10, and 100 pmol/L) of valsar-
tan were used to treat Hela cells for 0, 24, and 48 hours, respectively. The proliferation ability of
Hela cells was detected by CCK-8 method. After treatment of Hela cells with valsartan (100
pmol/L) for 24 h, the migration and invasion ability were detected by scratch healing test and
transwell cell invasion test respectively. Western blotting was used to detect the expression of
Akt and p-Akt proteins in HeLa cells after 24 h treatment with Valsartan (10 and 100 pmol/L)
Then, HeLa cells were pretreated with Akt agonist for 1 h, and then cultured with Valsartan (100
pmol/L). The proliferation ability of HeLa cells was detected by CCK-8 assay. The migration and
invasion ability of HeLa cells were detected by wound-healing assay and Transwell assay. Re-
sults: Treatment of Hela cells with 10 and 100 pumol/L valsartan can inhibit the proliferation of
Hela cells (p < 0.01). After treatment with valsartan (100 pmol/L), cells can significantly inhibit
the migration and invasion ability of Hela cells (p < 0.01); the expression of p-Akt protein in
Hela cells treated with 100 pmol/L valsartan was reduced (p < 0.01). Akt agonist eliminates the
inhibitory effect of valsartan on the proliferation, migration and invasion of Hela cells. Conclu-
sion: Valsartan has a significant inhibitory effect on the proliferation, migration and invasion of
cervical cancer Hela cells. This inhibitory effect may be achieved by inhibiting the Akt signaling
pathway.
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1. 3]

B B A2 5 M SR B RO 2 —, AR R RO AL UL 1], S, B
HIE 3R 5 AR R 40% [2]. Bk, F-HRINE] UG L R AR 1 D7V T Re AL, R
MG S I & 5K 3K 1 (angiotensin 11, Angll)i#id 5 M E 5k % 11 1 BU5Z2 4K (Angll type 1 receptor ATIR)
iy, BiRIMmE W A K E T (VEGF), #i0 MMP-2. MMP-9 fI#%iAE, 7% MAPK. PI3K/Akt %(5 5
T ER R R 1) R AR S R (3], AV (Valsartan) & —FiVE B 9K 3R 11 1 B2 AKFEHUAI(ARBS) [4], A%
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PI3K-Akt 5 T @B 1) W WOH ARG, KAE Akt Bk BERR A 5 St B8 T e TR B2, AEAr AL
Fi[6]. AL, A0 B R 4D I (Valsartan) & 75 0] LU 5200 Akt p-Akt [93RIE, 4517 5200 B 2 Hela
MPRAIIGTE . et S AR SRR .

2. RIS
2.1. 4. KR

N E 3 Hela 4H MR B 75 & T 1 32 B8 B AT IH PR 40 B S 56 2 1 e 200030 0 B OKIE 6 B A
PR s i 4 13 (FBS), DMEM $55%#K, PBS 22, 0.25%/# 5 -EDTA 1 H 3% [ ThermoFisher 2 7]
SDS-#ERRBCLHIR A& Akt BB, RIPA 2fEME . & A EEHMHIFIA PVDF W H B E = RAEVHE AR
AIRAF BRICEHUAR RN Akty p-Akt Sz 55 B L 2E 51 R TR GRS A AL )W B 35 B CST 2
"y PR R 5T A LS & [ (B-action) T [ £ [E ABcam A, 6 fLEK, 24 FLH, 96 LA, 25 cm®
B, Transwell 4 fi 3% 7246 £, Matrige R H 2 E Corning AW CCK-8 ik & B H A F{= 4k
FWAT: B8 MW HE HA Nikon A A ALK RS VersaMax (b 4) 14 B 3%

MolecplarDevices 2 &
2.2. EWAE

2.2.1. SSRGSV E

B3 Hela 2HMARAE 5 10% FBS. 1%X0PL(H&FH R + 555 %) DMEM 77+, BT 5% CO,.
37°CHI95% B FRAA I A o MR 1~2 d Ak, BONEA K4 i AT 9256 . A DMSO it & 451
WIGEAEIR, BT -80°CUKFEIRF &, I A DMEM 5573 MR 2 50d kL .

2.2.2. CCK-8 155018

BB KW Hela 4000, AR FLANECN 5 < 10° 4, BERT 96 FLIR A, Argiffise . s
W, SRS 014 1. 10 A1 100 pmol/L, ¢ B X AL (I SR F DMEM K:#%2i). 4% E 6
ANEFL, S EIREFE 0L 24, 48hJE, BFLIIA 10 uLCCK-8 iRX71, K4 2 ho {f FHEFFRACIE 450 nm
Wb REFLIFTIR Y B2 (OD)A -

2.2.3. {AREXIIRSELE

BB KW Hela 4008, 7E 6 SLBAPAEFLEERT 5 x 10° > Hela 400, )5 B TR, 4
10 pL M SR EAT R, PBS Phyedii 3 k. SERARFLIIAE 100 pmol/L 4i7PIH 1) DEME X: 5%
W, XA ZEARFL Y DMEM 85937, A% E 3 ANEIL, %K. BRYRE 0h & 24 h N s, B
TEIECE RS TR, SSIES 3 K. ITHEMRESGRE. MIREE%%) = (0 h MYRFEE — 24 h &I
JRBEEE)0 h KR TEE % 100%.

2.2.4. transwell /NERZESLLS

# matrigel I 5 MG DMEM Ri 727 LA 1:8 BB FE R IR S), SRS 1E transwell /% L Z 5] P4l
MR (1) matrigel 1R 60 uL, B TR FRAE A7 H IS bt . B Hela 20/, S0 2HAE AN 100 pmol/L 45
7DIH ) DMEM 5598715 9% 24 h, SHEZALIN N DMEM 553830, 340 Ak N 1 x 10° >/mL, % HL 100 uL
BN transwell /NE FZE T, FEZ IS 20% FBS 1) DMEM K7 7% 600 L. A E 3 ML, BT
FFRFET ISR 24 he HUH/NE, T 4% 2 EPREEDE 30 70450 PBS H5E 2 Ik, A 0.1%4 fb 5K v
30 438, PBSEDE3 . Mt)E, B THEIELFRMEE T, MEVUER S MR g o /= 140
Mg, FAHRE 3 NEAL, SLIRES 3K, HCFSME.
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2.2.5. EBEREPTEE

3B 04 10 100 pmol/L FrIZ Vb H AL FH = # Hela 4000 24 h J, UWEHESHAMME. {4 RIPA 2@
WK 2R A0H0 1 h, & 10 min RS 1 E 4T T 15,000 r/min 2.0 20 min, Y B3GR, 35
BEEA. K BCA WA &N E M EARE. 100°CH/KEREN 5 min, FHAE. 54, L,
{8 H 10%SDS-PAGE 43 & 5 [ G #4776 188, 4 (1 %75 28 PVDF i b, & 5%/Bila 9k = iR T4 1 h,
TBST ¥l 10 min x 3 K. 73 H] Akt. p-Akt & p-action —#i, 4CHAF MR HId . TBST iE¥E 3
W, B 10 mine =i T E P02 h, ROVEKE, WA ECL ROGMUE BN &R ER, FHRIKER .
TR
2.3. GtERE

i SPSS 22.0 X skis Kim BT Geit A0, A8 RUL(IEL + frilEz) RO, ZARBECRA R R
JiZ T, AR PEFNT EGR A LSD-t &5 5, LA p <0.05 WHH G #= .

3. 458
3.1. 1B E S 4n A TE sk H ROHIEIE R

CCK-8 il B, AHyb3HXT Hela MG IAFIGITER], H 2R, 28R 1 Frs,
UL EE 24 h B, ZHA OD {820 5 4(2.489 + 0.082). (2.143 +0.097), 48 h If 435 4(3.128 £ 0.059). (2.858
£0.113), SxHHEZAML p EHY <0.01.

Opmol/L
0.1umol/L
1umol/L
10umol/L
100umol/L
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Hours
VE: vs R, **p<0.01

Figure 1. CCK-8 method to detect the effect of different con-
centrations of valsartan on proliferation of Hela cells

& 1. CCK-8 LM A [RIR B 401 3 Hela 40 AIEFEIER Y

AL

3.2. &iibiE%) Hela 4REIER . REBEEHRVINEIMER

ERREASLEY, 4RWE 2a). Bl 200)fw, LK Hela 0T F (18.13 £ 1.12)%, 5
FRRAIT R 2(36.14 £ 1.6 %A L, ZHIH St 2% X(p <0.01), R IHEAG ] Hela 41RIEH
1 R

HE—25 R Transwell 12 28 S250 A0 M 470 1 X Hela 4 ARAZ 28R S, 25 Bl 2(c)~ B 2(d)Fr

7N, 100 pL ZiybIHAL SR Hela 400 24 h J5, XREZH 2 b/ = A 40 08 (335 + 200, SitvbH Ab #E2H %
HENEB AN E(267 £ 157 SXTHRAAALL, Hvb AL 7 /N S B A0 M B Bk, ZEAE
it X (p < 0.01). _FiReE R, Siyb X = S 40 i i #1228 4 W R i VR
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Figure 2. Effect of Valsartan (100 pmol/L) treatment on Hela cell migration and invasion after 24 h
2. #H3538(100 pmol/L)ALIE 24 h [EXT Hela ZBRIITHE . 122288 HBIBZNE(x100)
3.3. 4biBiNE) Akt FSBRMFRIX

K Western blot K IAS [=3& BE 457D HH(10 A1 100 pmol/L)XFE Hela 400 24 h 5, ZHAE T p-Akt (9%
KN, SERME 3 B, SXERAE AN RIARQ2.62 £ 0.07)MHE, SZIRHE FREEA, 500N 2.58
+£0.08. 1.88+0.05, {HAY 100 umol/L 4P AN FRZH 53 EAZHAH L, 45 BB G245 X(p < 0.05).
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Figure 3. Expression of related proteins after treatment of Hela cells with different concentrations of valsartan
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SRET

3.4. Akt BEhF R 554518 R1E

NEE— IR VD I TR R Akt (5 5@ B0 H] Hela 0 A3, XFHRAL(OUINA S AR DMEM 1
IR, IR 1 RISV IH(100 umol/L), SZIGAL 2 HAE I Akt SEhFIE3: 1 h 5, FIIAGbE
(100 pmol/L), ZrHIKLMI 0. 24, 48 h FHHIMOLZODYE, A% 6 MEFL, LWEE 3K, BCFHIME.
A 4 fos, NN Akt BEhiR BRI ER T A IER .

4
-~ control
3 rE* -= Valsartan
= - Valsartan+AkigE)
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N
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VE: vs XTHRAH, **+*p <0.001

Figure 4. CCK-8 method was used to detect the effect of adding valsartan and
Akt agonist on proliferation of Hela cells
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Figure 5. Effects of Akt agonist and valsartan on Hela cell migration and invasion after 24 h

5. Akt BN R ERIBALEE 24 h [GXT Hela 4AAEIER . 1RZZRESIRISZNE(x100)

3.5. IO Akt H@hFxt Hela ZHREITR R R REEIRIFN

A 3.4 4b¥% Hela 40/, R0 URE A LA Hela iT52 . RZBRES, LIRSS BRUnE 5 s, Akt i
BN T 4RV Hela 20 TR 12 2868 1 4kl fEH -
4. Vg

ST 1) RO FAE At P B AT AR T R K, HRTEYT 7 ARG N E, P EARTAT
7, UMY RO E R AT B, RN T A R K ST R R UG RRARAN SR 7] . AR
FORPL, MEEKE T SHEMENEERBEEEENKR, I8 EKE T SHBEMET I ATIR 45
G R EAE R, A2 338 e 8 200 B 1) a8 A B AR K B B RE (3] A FE 3R B, I A R 5K 3 11 2 A4 77 (ARBs)
FESRER MR e R IS A AN A O T R ¥ — A E o 72 /N BRI AL o, by 35 AT 0 e g 1
(A ARG R (8], B DUVDIH RS 38 AR R i (2B K I AR U PR K9], FRA7E 2003 F b f 2
FHFR R FRIE ATIR, HHMEEIKE I ali@id 5 ATIR 4543 & W & A K FF(VEGF)
1 43 WA I 33k 5 30008 ) 4T S5 R 28 A6 71, ISR B4R U o] DLAR X AR AE R [10]. A 78385 CCK-8 4
FESCIGUESE, M4ybHIRE A 104 100 umol/L I BEWE | Hela 40 AR AIIGSEIEH » EREERFFEH, Wu &5
NEI, A ARBs w] LSO B 4n i b 858 E 1] te4h, A T FTuE M s B ok 3 11w LA i
FURRIE AN RS I RLERE B8 F1(12]0 JF HLAE SRS R i 5 R I, I X5k 2 11 mJ DA gk e 4 M 1) b )z
(B 5 AL (EMT), AT 38 58 DR SRS AT B A FE RS 1 [13]. AEASEZEG A, i 100 umol/L #iybiH4bHE Hela 41
124 h 5, 8IS R EA S AN Transwell 12 28 S50 K ILARVD AT Hela 40 M # A2 2808 J1H — & 140
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e o

PI3K-Akt {5 5@ E VT 2 A F I A KR B S BAREE EEEM, JFHEZS
Folt e 4 i 2 R PR IRAS [14], Akt A8 V2 AR KA S80S T R AERRIRRL, AR AE FR KA
MIAEAE. G TR AR AR ST T 15]. IRITFUREE, fEFIUEEE T, &K PFRIE p-Akt
(B A G)T R RT E, EERER[16]. AWFREY, EidREIK Akt FIBERRLAKT, AT DMLk
HUm AT, HHIIGTE[17]. ASEEe Y, FRATAKIAE 100 pmol/L 470 AL Hela 4S5, WTLAT
AR p-Akt flZRIE, T Akt (FIRIETCH R, X KPR Hela 4000 149024 1E F Al G218
AT Akt (5 SIEER ST . Bk, FRATE PRSI AER A I Akt BN AR EDIEIX —HEN .
RAGERRY, N Akt EEhA b 4 I AV A, 2R S0 IR RS 5= L >
0.05). LA &5 R, Ayb3Hn] DOl k0] Akt (55 @8, M E S0 Hela 0 MIIIG5E . IE8 M f2 2%
FEAEHIEF o

i LR, AW FRAGIIRE R, #H] 5% Hela 41 ) ATIR KI/EF o] LA PI3K-Akt {5
SR RIE, TN e SR R K AR ZERE ST . KPR BAT ATIR AT RE MR T B S0 T A A
ARBs A AT & 20 B AW R B 2, (R R AR T R R R R 2 RS 5 4
B, ARBs /&5 AT DU I H w77 U0 B S0 2 A SR, TR MRS T At 2 e A TR I AR AR ISR
REBATE— DA

SE
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