Advances in Clinical Medicine §/REZ£3E/E, 2022, 12(2), 810-819 Hans Xl
Published Online February 2022 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.122118

B ErE
2

S, AR, & R, AR, F Om, K OB
EERIRFE AR, LT K

PR TR A 2 SRS U (IR S

AR, R

HEEHTLER AR, LR

Weks . 20224F1H7H: FHER: 20224F2H1H; KA HM: 20224F2H9H

X F B REERAREDFITAN

R

B . HRiTBRERA FeRET (DS)X T 5 W IR ARE 41 JL (HEC-1A. Ishikawa)¥¥5. iT%. BEEFAT- KR
KETREMIARIRAFHLH . ik T B WIERES M (HEC-1A, Ishikawa), #LXT A SR, 2
AP USRI SRR EDSAAEE, KA PR R R . CCK8SLIR NI DS 4H fu 58 6k /1 (s ;

R LR T DS 4IRS 68 7 1B M Transwel /22K MIDSKT 41 B R 1M ; R4
AAMDSHT 4L T- R FIF M ; Western BlotSZ I ISIEDSXT 40 & - H (Bax. Bcl-2)RIEHIH M. &
B, CCK8LWREZRER, SXBAMIL, LWH0.2%. 0.4%. 0.6%-. 0.8% DS)iE 4 Hu 5 B8 Bk
B(P<0.05); FEERLRERER, SXRAME, L% (0.8% DS) R 4 ALK TE R E I B
/H(P<0.05); RRERERER, SXTRAME, L3104 (0.8% DS)RITR & A X1 ERE(P < 0.05);
Transwel R ER TR, SXBHAMLL, LW (0.8% DS)H R 2261 B (P < 0.05); R
AYRARL R ER, SXBAME, SZI0H (0.8% DS)4HHIET-%RH B IN(P < 0.05). Western Blot3Z
WERER, SXBHAML, K4 (0.8% DS)FET-HEHBaxFik/KER M, HATHEABC-2EEKF
B B &% (P < 0.05), Bax/Bcl-2 LB B B & (P < 0.05) . 4516 : DSELHE M H] T 25 P B 5 41 U (HEC- 1A

Ishikawa) #)38%E . T8 RERES, RFLRAT.

XK ia
MERAIMEE, TENBRBAR, WE, T8, AT

The Effect of Dextran Sulfate on the
Biological Behavior of Endometrial
Cancer Cells

Nanzhu Feng?, Yumin Zhang?, Wen Li3, Suwei Yin3, Li Guo4, Ping Zhang#

DERER

SCESI R LT, AR, ZERE, RO, SR, JKEE. BRI BEREH X TR A R A R 2 AT N B ], IR
E= 23R, 2022, 12(2): 810-819. DOI: 10.12677/acm.2022.122118


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.122118
https://doi.org/10.12677/acm.2022.122118
http://www.hanspub.org

DT 55

'Obstetrics and Gynecology Department, Dalian Medical University, Dalian Liaoning
’Heze Food and Drug Testing Research Institute, Heze Shandong

3Qingdao University, Qingdao Shandong

4Gynecology Department of Qingdao Municipal Hospital, Qingdao Shandong

Received: Jan. 7"’, 2022; accepted: Feb. 1St, 2022; published: Feb. 9th, 2022

Abstract

Objective: To investigate the effects of dextran sulfate (DS) on the proliferation, migration, inva-
sion and apoptosis of endometrial cancer cells (HEC-1A, Ishikawa) and the possible related mole-
cular mechanisms. Methods: Human endometrial cancer cells (HEC-1A, Ishikawa) were cultured,
the control groups were treated with culture medium, and the experimental groups were treated
with DS in corresponding concentration, respectively. The effect of DS on cell proliferation was
examined by plate clone formation assay and CCK8 assay; the effect of DS on cell migration ability
was examined by scratch assay; the effect of DS on cell invasion ability was examined by Transwell
invasion assay; the effect of DS on apoptosis rate was examined by flow cytometry; the effect of DS
on apoptosis protein (Bax, Bcl-2) expression was verified by Western Blot. Results: The results of
CCKS cell proliferation assay showed that tumor cell proliferation was significantly reduced in the
experimental group (0.2%, 0.4%, 0.6%, 0.8% DS) compared with the control group(P < 0.05); the
results of clone formation assay showed that tumor cell colony formation was significantly re-
duced in the experimental group (0.8% DS) compared with the control group (P < 0.05); the re-
sults of the scratch assay showed that the scratch healing rate was significantly lower in the expe-
rimental group (0.8% DS) compared with the control group (P < 0.05); the results of the Transwell
invasion assay showed that the cell invasion ability was significantly lower in the experimental
group (0.8% DS) compared with the control group (P < 0.05); the results of flow cytometry showed
that the cell apoptosis rate was significantly higher in the experimental group (0.8% DS) com-
pared with the control group (P < 0.05); the results of Western Blot showed that the expression
level of apoptotic protein Bax increased, the expression level of anti-apoptotic protein Bcl-2 de-
creased significantly (P < 0.05) and the Bax/Bcl-2 ratio increased significantly in the experimental
group (0.8% DS) compared with the control group (P < 0.05). Conclusion: DS can inhibit human
endometrial cancer cells (HEC-1A, Ishikawa) proliferation, migration and invasion, and promote
apoptosis.
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PR A R B T S BOUR T R WCE DR (3], BRI 4K A IO R A0 B TR AR A, T R VR TT
VSIS -

BB A7 HE B F (Dextrin sulfate, DS), J& T K4 T4, T8N S5 *x10°kD, #HiAALE - MLH
PE BRSNS . 1 FRRSER R I Z59[4], BhPSRiadRon[5] DS e 3 i) 3 14 B € 200 200 R Bt 2 4
M . BFST K B0 DS Refs bl N B 4uM 3. 238, 158, FSWTI[6] [7] [8]. DS Res4i
TSR S Y ST M 2R PR [9] [10]. {H DS X1 B AR 40 B AR 2 AT R R R B R SRR H
AR WARIE . DG, ABFFIERDT DS 075 NBRE ARG GE . 108, RB LA TSN, FFERI T
RERI 2T L.

2. MR 57
2.1. M8

1) AR5 25 5+ 5 N IR E 1 Pk Ishikawa 18 B 5 IR HoRH R A \] . HEC-1A i
BRI B NIEEAEY B ARG BR AR DS I H % Sigma A .

2) #ELEGH DME/F12. Mocyy’SA 37 2%. a4 s H £ E HyClone A F]; HHHERWAHILE
Solarbio A F]; 0.25%RE [l BCA & HHTAME . RIPA R S A EEHI704 B _E¥# Beyotime
/A7) Cell Counting Kit-8 (CCK-8)ifk7 H 3% [E APEXBIO /A F]; Matrigel &) Ik 5 35 [E BD A #;
Transwell /N% W H _E#E Corning /A 7]; Annexin V-FITC/PI 4Ltk &4 H LI absin A 7] ; SDS B
A H R AE YR AR AR P ESIA Bax. Bel-2. B-actin. F50FE 1L =EHT R BUAAE
H3EE CST ~A#l; PVDF i H 3 E Millipore A # .

2.2. A&

1) 4UAEEs IR 524 E 975 AR IRE HEC-1A. Ishikawa Zf, 4> 5 & 10% FBS 5 1%
HHE R R DME/F12 1 Mocyy’5A SE4ii 7%, BT 37C. 5% CO, 15 77#4H (3 [ Forma Seientifie /A )
WEEFR . TEAHMEE EIE 80%~90% M HEAT LR, TEAN A £ A K IS AR A B dE 47 R #1IsE56 . B DS W& T
FHRERE IR R REZE 0.8%,  Jio SRR 1% LU A7) B 25 AR B IR B o

2) CCKS8 2815 A I fiie HEC-1A. Ishikawa 4/, #4025 5000 AN/ALEERT 96 4L
B, ARB s EE SRR — S A E B 5 0% 0.2%- 0.4%. 0.6%- 0.8% DS KI5 FR%E, 43 Ik59% 24,
48, 72 /MFB7°C, CO M 5%), TERENIFAAESILHIIA 10 ul CCK8 W, TIRIEEFR4E N AR & 1
NI, FH BRSO & 450 nm ARG, TS AL AN IR IS B, IR TH AT M IE BE A R 41 3
FMHI R (1C50) (%) = [(WHHEZH OD {8 — S2464H OD fH)/(H R4 OD fH — 4541 OD {H)] x 100%.

3) PR e R T S G S T N IR HEC-1A. Ishikawa 4188, J54NH % N 500 /5L, %/
FFUB, (EH 040, YIRS, XTI, SEIGH S AN e A SR EEAIE 0.8% DS [k
B, BRI 14 RS MAE AN, 7E RS TS Bl 50 NI LA E4u i s R R, FEEaR
K, PBS ¥t 4%Z EHMEREE . 0.1%%45 R, Bl gull, MSRERILEGHNE, 1HE &A%
SANEi§

4) RIYRSZE T8 A I HEC-1A. Ishikawa 4, AN RN 1 x 10544l #EMT 6
B, AR A AT, 4G B I St R 2 5 26 20 43 S I\ TE IS £ SR A 0.8% DS FITC I G 1S 9%
B, R EMBEEE R 70%~80%M FATRIIR, 43T 0. 24, 48 h BENLESE 9 ML, THE%
HAHM 24 hy 48 h RIJR A (%) (0 h KRR — 24/48 h RIJRTHIFA)/0 h RIYR AR .
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5) Transwell 1R 785256 : &R AR R 2 ST L= S Bt [ J5 , W EE T2 P IR fiJeE HEC-1A  Ishikawa
UM, RN A 5000 AN/FL, BeFh T b= gUNEE S, BRI EE A 100 pl X R 5 SEE02H(0.8%
DS) L MiEEEFREE, FEA 600 pl & 20% FBS (57 5E, 4040595 24 h, ¢ =40 555K, PBS ik,
4%% FEHBERE T 0.1%25 Ry tt, Yekyeill, /OEE LRI, B8 B, Eimm RS
BRI, PR G BT TS, BENLEEL O MIETHRR, RS A 2 g R .

6) WiIN4HMARUCEE 7B N E R HEC-1A. Ishikawa 4, %425 N 1 x 100441, BI504H
T 6 fLARH, NGBS, ol E A F 2 SHRZH 57 0.8% DS SEIRZH AR EE 48, 72 /NEF, HANE EDTA
(B LA AR, WA, B0, BT, PBSIEMMEE, B0, # EIE, A 300 pl Binding Buffer #
EANAE, BN S pl Annexin V-FITC & 15 min, FEEEHIIAN 5 ul PI##E 5 min, EALAT#MA Binding
Buffer 200 pl, #4325, MM (SEE Beckman Coulter 24 &)l .

7) WesternBlot Wt £E 7 & PN I IR HEC-1A. Ishikawa 40, #r4Hud K= 50%, XTHEZH. SZIGZH )
FUIINE BT FREEAN 0.8% DS JE4kEE15 77 48, 72 /NI . FRid ks S I NG 85 I 24ARE, BT 4°CHl
B, UK ESE 10 min, 4°C .0 10 min (3£ Sigma A #)), BUIL &, N BCA & A& &E/EMNAF &
MEEAWE . I _EiE 1/4 4557 lodding buffer, 100°CHI# 5 min. Ak, . SDS-PAGE Hiik.
e, B Bax. Bel-2. -actin —HURML XN H R R PR 5. N Image I G5 ik
MEHRKEME, HNEAKEHESAZEARKEEZIEABREARIEE.

2.3. G EAE

£ IBM SPSS25.0 Srit B fH ot s o didls, TR BORLUSEL + b2 R0, PIREARSIE) BEECR
FAMSIREAS ¢ K2de. Ruga/KifE o = 0.05.

3. &R
3.1. CCKS8 SLI&# DS ¥ FZAERRME HEC-1A. Ishikawa ZRBEIEFERE N A=W

CCKS8 L2564t B R IR, HEC-1A 40 S2E041(0.2% 0.4%- 0.6%. 0.8% DS ZH) 54 4 bL, W
HIEAG, ZRBEA G #E (P <0.05, % 1), 5 DS X HEC-1A 4 M8 58 1) 2 405 2 (1Cs0) N 0.8%,
48 h. Ishikawa 41525 41(0.2%. 0.4%. 0.6%. 0.8%DS H)5xFIELAAEL, WOCEEBEIK, ZREAH
it (P < 0.05, % 2), 115 DS Xt Ishikawa 40 g BEFE ) 1Cso A 0.8%, 72 ho Jo S22 56 AL PRI [] J
ZIPIIR FE IR 1C50 16 #8255, DS Regh|+ = A B RHE HEC-1A. Ishikawa ZH i i) 38 5 e

Table 1. CCKS assay to detect the absorbance value of HEC-1A cells (x +s5)
= 1. CCK8 E M FEMARARFE HEC-1A MRS EE(Y £5)

H) 24h 48h 72h
X fE 2H 0.5228 £ 0.0356 0.7092 £ 0.0569 1.0540 £ 0.0664
DS siig i
0.2% DS 0.4198 £ 0.0100" 0.4902 £ 0.0118™" 0.6358 +0.0272"""
0.4% DS 0.3828 £ 0.0188™" 0.4232 £ 0.4232™" 0.5636 + 0.0255""
0.6% DS 0.3594 £ 0.0100""" 0.4022 £ 0.0105™" 0.5074 +0.0372"""
0.8% DS 0.3410 £ 0.0092™"" 0.3982 £ 0.0160™" 0.4548 +0.0237""
H: SxHEAML, TP <0.01,7P<0.0001.
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Table 2. CCKS assay to detect the absorbance value of Ishikawa cells (X £ 5)
7 2. CCKS8 A FEABRARSEE Ishikawa LR BEE (T £5)

2 5 24h 48 h 72h
of B2 0.6534 +0.0379 0.7420 + 0.0567 1.190 +0.0711
DS sEEn4H
0.2% DS 0.5292 +0.0700"" 0.6336+0.0171" 0.8876 + 0.0258™""
0.4% DS 0.4692 £ 0.0167"" 0.6144 £0.0114" 0.8310 £ 0.0073""
0.6% DS 0.4226 £0.0178""" 0.6092 + 0.0087""" 0.8066 + 0.0263"""
0.8% DS 0.4106 + 0.0074""" 0.5806 + 0.0334™"" 0.7404 £ 0.0140"""
W EXTBALMEL, TP <0.01, 7P <0.0005, 7P <0.0001,

3.2, FARSEFER R SEIRHE M DS ¥ F 5 ABERRE HEC-1A, Ishikawa 4ABEIETE&E RIS N

PRSI R R, SRR, SEERA1(0.8% DS TE AR M RN, EREAS
WP < 005, 1. #3). 455KW, DS AU T2 P BRI HEC-1A. Ishikawa 412 1)
WE e

HEC-1A Ishikawa

0.8%DS 0.8%DS

Figure 1. Plate clone formation assay to detect the effect of DS on the proliferation of endometrial cancer cells

B 1. FARGERER A SEIGRM DS X F 5 MR 2 4R AE1ETE AE IR F2 00

Table 3. Plate clone formation assay to detect the number of colonies formed by endometrial adenocarcinoma cells (x +s)

3. TAREFER LA F = AR EAREETREE (D) (X £5)

2H 5 HEC-1A Ishikawa
SR 1409 + 198.0 5540 + 283.5
0.8% DS 297 +63.6 2719 +238.3"

e GXHRAMLEL, TP <0.05, 7P <0.01,

3.3. XESLIEHM DS M FERFERRE HEC-1A, Ishikawa 4T 8E AT

IR S0 45 R B, 5XT BRI EL , S8 2H(0.8% DS) 24 /N 2 48 /NSNS IR fn & 18 B S5 BRI,
ZERBEAGFRE (P <0.05, K2). 458K, DS GEMINH] 75 AR HEC-1A. Ishikawa ZH i
FIAEFE R
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Heali
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VE: HXREZAMLEL, TP <0.01,P <0.0005, """ P < 0.0001.

Figure 2. Scratch assay to detect the effect of DS on the migration ability of endometrial adenocarcinoma cells

B 2. XIRSEIEARM DS X F = MR AR FE 4 AT A5 5E S 805200

3.4. Transwell (RZSCIEH0T DS 3 FEMFERRE HEC-1A. Ishikawa ZHi1RZBEE THIRNT

Transwell 12 285256 45 R B R, SXHRAALL, S24H(0.8% DS) % ok 5 Je A it 40 i B0 & i 2o/, 2
FEEGIFEXP < 0.05, F3. £4). EREXY, DS EWBHH 75 NERE HEC-1A. Ishikawa 4
MBI 28 RE T

HEC-1A Ishikawa

0.8%DS

Figure 3. Transwell invasion assay to detect the effect of DS on the invasion ability of endometrial adenocarcinoma cells (x400)
3. Transwell R 2L DS Xt F 5 P AR BR 2 4A AR 28 52 JTRISZ N (<400)
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Table 4. Transwell invasion assay to detect the number of endometrial adenocarcinoma cells invaded (X £ 5 )
7 4. Transwell RESZWENFEAEREAEBMEELHE (D) (Y £5)

2H 5 HEC-1A Ishikawa
XTHEH 623.3+67.93 377.7 + 14.84
0.8% DS 411.7+45.17 287.3+11.93"

e SXHRAMELL, P <0.05, 7P <0.01.

3.5. FALREAREA DS X FEANEBRAE HEC-1A, Ishikawa ZAHFTZRAIF M

MR ARLE R DR, S IRAME, S2U64H(0.8% DS)ZUMIET- R BT, ZRAFSIHYE YL
(P<0.05, K4, %5). 4iREY], DS AWMLt 5 NEME HEC-1A, Ishikawa 20T,

HEC-1A Ishikawa
108 s
Q1 Q2 10 a1 Q2
0.38 0.15 0.35 0.33
10%4 1041
10%4 10°1
1074 1024
104 104
Q4 Q3 Q4 Q3
98.9 0.56 98.4 0.88
100 ~ - v . 100
10° 10" 102 10°  10* 10° 10° 10" 10® 10° 10° 10°
= | 10° 10°]
o a Q2 a1 Q2
208 205 }2.24 445
104 1047
|
|
10% 103%
0.8%DS ]
104 10%
:‘;
101 1014
Q4 cal Q3 1Q4
RETE A 401 100188.5 .
10 ] Sk | . . ,
100 10" 10°  10°  10* 10° 10° 10" 102 10° 10¢ 10°

Annexin V-FITC

Figure 4. Flow cytometry to detect the effect of DS on the apoptosis rate of endometrial adenocarcinoma cells

4. AR DS 3 F 5 ARRARE A TR A9

Table 5. Flow cytometry to detect the apoptosis rate of endometrial adenocarcinoma cells (%) (x £ )

5. RANMPAREN FERIRRZAPATE®%) (X £5)

26 ) HEC-1A Ishikawa
XHEH 0.860 + 0.168 1.093 + 0.069
0.8% DS 7.167 £0.767"" 9.99 +0.909""

. SXRRAMELL, TP <0.01, 7P <0.0005.
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3.6. Western Blot # DS ¥ FERERRAE HEC-1A, Ishikawa 485 Bax. Bel-2 FHXH98200

Western blot £5 5 ioR, SxFHR4IAIEL, S2IR4 Bel-2 B AFRIBREAIC. Bax EAXRILETE, Lk
21 Bax/Bel-2 tWE &, ZRWEGSHEE (P <0.05, K 5).

HEC-1A 05 HEC-1A
Control  0.8%DS 8 = Control
5 2.0- = 0.8%DS
Bcl-2 26kDa = s
2 15+
o
BAX 21kDa & 1o
(0]
=
- - ][] 1] 4
& 0oL, :
Bax Bcl-2 Bax/Bcl-2
] Ishikawa
Ishikawa © 1.5 Em Control
Control 0.8%DS 1>> , B3 0.8%DS
S 1.0
o
o *k
©
- - R p— 0.0- T T

1
Bax Bcl-2 Bax/Bcl-2
e SXRAMLL, TP <0.05 "P<0.01.

Figure 5. Western blot to detect the effect of DS on the expression of Bax and Bcl-2 protein in endometrial adenocarcinoma
cells

[ 5. Western blot 3 DS ¥ F 5 WIERR E2 4R A Bax. Bcl-2 EBFRIARIZN
4. i1ig

T B N R A L E A B B R A, IR TR A LFEARIEIT N E, RIGE A& U7 #
BERIGIT EREIRIT o« FH BIALT 245 5 508 40 W 25 1 FH 75 S A M 1, (FLGG 30 5 R 4 0 e
R AT Z, BAGT IEEmvEZE . AR EIEH[ 1] BERET WA R RIER, AR
A I R RSN R S BUARTT R, I B R AR 12].

TR IR AT el T 2 — iR BERMER D MBI RREER MK B —Fh Ko F A e AT ARy, 2 Tt
FE 2 W AT fe s g 22 POk R 40 B (0 B 22 R e . EURIH[S] DS AL FE G- S €0 303 400 Al v 3 i
A E G 1) S MM 4H R E Sk ke, S G SRR . A TR, DS AN o AR R e 4
Wi BaRE . TR AR 2%, HTRE im0 Wnt. TGF-f/Smad4. Nrf2/HO-1 2545 5@, 0| 5 5 40
EMT E #0540 M T B AR 2%, i i J0 ) S 08t A% 4% R - EZH2 e ik 1M 520l 15 Je 240 A 1) 38 5
HFEFPET[6] [7] [8] [13]. BEFLRBLO] [10] DS Al fgiEt N i PI3K/AKT {5 5@ i KA H1 09 59w e 5
FEE AN IR KRB o AW SRR TS DS X1 PR e 4 i AR A R . 45 SRR,
DS fit g3 75 W I HEC-1A. Ishikawa ZHE R85 . 1288, RZBRES), MEHEET..

IEAESRBIE TR I, R 1 R A i R AN 5 4 M e P B %, I R L T P i 2 D0 AE [ 14] . 4
PRV T — P BAE A A5 S 0T B 2 MR DL S IE R L A 2 5 R SR T R . i
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B:[A Bel-2 FMEJA T 55N Bax 42 Bel-2 KRN HEE R G, WEKEAERERRTED, JLEFEH
Mg, ENUAES RIRRIEEH[15] [16], 5 AR MR R AR EEDIMX[17], RETEN
g T RIS AR 2, FEABYEARFE T FEE S Bel-2 FiA R MMM S Bax RIARIEMx
[18], H Bax/Bel-2 HWEH 5MyBRTRIRRILNEY), g TR T caspase-3 HUEFESE, Bax/Bel-2
EeAR Bk, R T AR [19]. WFFCERA[18] [20] [21], Bel-2 } Bax #ik/KF & Bax/Bel-2 Wil 5 T8
P9 SR 1) o AR BB R0 2 0 0%, R 7B N e A TS . BRI L, Bax AU Bel-2 7E4B S FHN
FELge (I PR YA T R AT B A B o AR T 45 AR7R DS 43 BAE FH T 7 5 WS HEC-1A. Ishikawa 2 il
48, 72 h 5, MYBANARE T RGN, Bel-2 SEHRIE TR, Bax SHKE BT, H Bax/Bel-2 HUH ]
B, U DS AT REE ] Bel-2 R ik, BHIE Bel-2/Bax —RAA AR, (E#k Bax ZFEThAE, 10
Bax/Bel-2 tfH, G Tilf Caspase3, {275 PBEJE HEC-1A. Ishikawa ZHAEHITET:, N1 5 N BT
BITHEAE TR . BE T AV IR R SR, DO IR A0 T2 2 R E SiE kg, Rlik, DS {2
HEF- B PN g 20 B O P B AL o 7 i — D A

ELmAB
Trisin 7E 5 2000 4F i AL S e R & U AR (H 4w 5. NO: 2020-2-019-YY).
SE K
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