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Abstract: Objective  To investigate the effects of bicalutamide ( BIC) on the malignant biological behavior of
prostate cancer LNCaP cells through cadherin 7 (CDH7) , and to explore its possible mechanism of action. Methods
This study was divided into two parts, animal experiment and cell experiment. In animal experiment, 30 Balb/c male
nude mice were randomly divided into animal blank control group (daily gavage of 10 mL - kg ™' 0. 5% carboxymethyl
cellulose sodium solution) , animal positive control group ( daily gavage of 10 mL - kg~' enzalutamide) and animal
experimental group ( daily gavage of 25 mg - kg ™' BIC) , with 10 nude mice in each group. All mice were treated with
subcutaneous injection of LNCaP cell suspension to establish a xenograft model and each group was continuously treated
for 28 days. The tumor volume of nude mice in each group was recorded every 7 days; tumor tissues were collected
24 h after drug withdrawal; the expression of proliferating cell nuclear antigen ( PCNA) protein was detected by
immunohistochemistry. In cell experiment, LNCaP cells were divided into cell blank control group ( normal culture, no
treatment) , cell positive control group (treated with enzalutamide 1 uM), cell experimental group ( treated with BIC
50 uM), oe — NC group (transfected with oe — NC plasmid and then treated with BIC 50 uM) , and oe — CDH7 group
(transfected with oe — CDH7 plasmid and then treated with BIC 50 uM). The relative expression levels of CDH7
mRNA in cells was detected by real — time fluorescence quantitative polymerase chain reaction method. The cell
invasion ability and apoptosis rate were detected by Transwell assay and terminal — deoxynucleotidyl transferase
mediated nick end labeling method, respectively. The activities of superoxide dismutase (SOD) and the levels of
malondialdehyde ( MDA ) were detected by enzyme — linked immunosorbent assay. The relative expression levels of
CDH7 and proteins related to relevant pathways were detected by Western blot. Results In animal experiments, the
tumor volume on day 21 of animal blank control group, animal positive control group and animal experimental group
were (622.30 +131.15), (411.90 £72.07) and (467.40 +63.92) mm’, respectively; the tumor volumes on day
28 were (1 189.50 £225.95), (729.40 +142.90) and (688.60 +89.07) mm’, respectively; and the relative
expression levels of PCNA protein were 1.00 +0.11, 0.28 +0.09 and 0.33 = 0.07, respectively. There were
statistically significant differences compared animal positive control group or animal experimental group with the control
group (all P <0.001). In cell experiments, the relative expression levels of CDH7 mRNA in the cell blank control
group, cell positive control group, cell experimental group, oe — NC group and oe — CDH7 group were 1.00 +0. 16,
0.35 £ 0.07, 0.40 £ 0.05, 0.37£0.05 and 3.12 + 0.34, respectively; the number of cell invasions were
(134.26 £24.97), (57.63 £ 11.53), (66.34 +11.84), (61.17 £9.12) and (98.08 + 15.88) pieces,
respectively; the MDA levels were (126.94 +£20.81), (257.63 £46.19), (239.21 £29.32), (244.35 +£38.46)
and (187.79 £25.35) pg - mL™", respectively; the apoptosis rates were (4.54 +0.87)% , (53.27 +6.14)% ,
(47.13 £7.15)% , (51.76 £9.59)% and (17.49 £3.48) % , respectively; the relative expression levels of
extracellular signal — regulated kinase 1/2 ( ERK1/2) protein were 1.00 = 0.12, 0.44 +0.06, 0.39 + 0.05,
0.41 £0.03 and 0. 67 0. 11, respectively. Compared cell positive control group, or cell experimental group with cell
blank control group, compared oe — CDH7 group with oe — NC group, the above indicators were all statistically
significantly different (all P <0.001). Conclusion BIC could inhibit the invasion of prostate cancer LNCaP cells and
promote their apoptosis through CDH7, and the mechanism of action may be related to the inhibition of mitogen —
activated protein kinase (MAPK) — ERK signaling pathway activation.

Key words: bicalutamide; prostate cancer; cadherin 7; malignant biological behavior; xenograft tumor growth
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FEEAT B YIARIE  CDHT £ 1 40 b 5 18] 75
BRI AOE o BT, ARSI ZE WS BIC X i
B ideE LNCaP A0 4R B A P

M 57T

1

AR AR LNCaP 0, W [ RS 4
YRHEAT R A 7

W 30 H Balb/c HEPEREL, 6 J &, KT &
20 ~25 g, F AR WD S sh YA BRA 7], s A
VFAIE'S : SCXK () 20220006 , 5l ) fdi H13F AT IE 5
SYXK(%)20230012, SPF Z& {4 T 5255 5 3¢ . AF
FEIR R TN I B Ao 2 B S tt o i (f8 2t
2.2024032) ,

Hm5REF R (bicalutamide, BIC) J,
ks B 7 50 mg, L5 : 92305241, #itofE SC 5 [H 2y
#EF-H20080194 , Wi V1.6 1E 250 i 1 A7 BR A 5] A= 775
By ((enzalutamide, ENZ ) , #L #5. 40 mg, 4fi &
=99.96% , 5 :24c1218 , 3£ [F MedChemExpress /3 )
A2 7751640 157 L AIG 28 LT , ¥ B 35 [F Gibeo 2 7]
A s SO sk 5 O R &, Jb st RARAE AL RHE
ONE) A PR T U (malondialdehyde , MDA ) 18 & 4k
Y15 Ak B ( superoxide dismutase , SOD) 7] &, ¥ A VL
TIPSR A W) B2 R A 7 5 A o TR &, Ik
DU 3R B i 2R ) 2% ) A 7 5 R R B 20 A% e i
('proliferating cell nuclear antigen, PCNA) ,CDH7 . 41 Jiig
AME S T 5 BB ( extracellular signal - regulated
kinase, ERK) 1, ERK2 ., p90 #% ¥F & S6 # [ 2 ( p90
ribosomal S6 kinase 2 ,RSK2) FIH JHEE -3 — iR /it (i
(glyceraldehyde — 3 — phosphate dehydrogenase, GAPDH )
P, B d g Abcam A F) A7 RAF [ 5k R 22 12/
& - A B (RAF proto — oncogene serine/
threonine — protein kinase, C — Raf ) $T &, 2 [ CST /A ]
Az BETURE S Transwell /)vas, BIH15ERE] Corning AR,

12§  Feyond — AS00 BRI, WiV LA BL AN 2%
A BRZS w77 i s DSZ2000X 5 AR , Ak ad v AR
AR T 57500 SE I E T s A Il E =X
JZ i ( quantitative real — time polymerase chain reaction,
qRT - PCR) X, 3E [ ABT 24 w) 7™ i
2 KWHE
2.1 YL
2.1.1 ZhipERpg st

JH 1640 53R 5E (A 10% Ji2F i35 7 1% 8K -
kR R ) Wi g LNCaP 40 fifd, & T 40 g 55 5744 (37 C,

5% CO, I A BE ) Hh i IRALARIE 3%, B0 04 K0
HIARBEE T e 2508 . KN AR R T A K
FEE K LNCaP 20 i 7 10 B, i &5 i At i A
W, TRREUA S5 3040 B2 R 5 (B R4 2 x 10°4
YA ) 555 29 RALFEHR B, -1 2 g .

2.1.2 FMHBESEAEAFE

K PIREAIL 53 S X Bl s 116 B L Sl 4 BH A4 X6
WA ISP aa 2, AR 2 10 HAR R shi2s pu) iRdl
FHWEE 10 mL - kg™ 0.5% R IELFAERMER, 15
228 d; S ATEXT B %E HHEE 10 mg - kg™ ENZ
(BT 0.5% RPIEFHERMBER)  EHEN
10mL - kg™, 542 28 d; sh e R4l & H W H
25 mg - kg™ BIC(# M T 0.5% 3 L4 4 RN
W) EE N 10 mL - kg H5LE 28 d,

2.1.3 WMEHIIREBEEEKER

7 d, FTERR R RO 2 R BRI Rg 1) de K A8 P
AR TTREE 7,14 .21 .28 KA ERUMR AR B, AR
V=0.5cxd,V MR, c MKt d i
o FEAF24 24 h 5 AL SERTA R, FREUMR T i
2.1.4 REANFZIEKNMEALAS PCNA EH
FintER"

TS 2 Pl g 2 AR AR, 4% vh v BRI IR I A2
WA YR (S wm) , B IREE 22 18 52
PR, 3% i A A EE LT B P9 IR S A A i T
PE,10% L= 13 3 71 J5 , in A —#HT PCNA (1:250) ,
4 CHFF R, W INEErs —Ht (1:500) FER THE
1 h i g0 70 S SR IBCOR e 2R AT bb R, FH 95 ARG
SEYLIE PR BEK 35, e I % 2 4 BRI e 4 41
PCNA 25 FUR X FH MR R 7K
2.2 YpESKIE
2.2.1 HpEExS5HAEY

AR IR 2. 117 X EUB Y LNCaP 41 g
TR 5 AL, A3 R A S G RE AT | A0 i BE X R A
YA SZEG2H oe — NC 41 H1 oe — CDH7 4H ., 4HfI =S (5 4}
HEZH %) LNCaP 40 M 1F 5 35 57, S (AT Ao 4k 25 4 g
FRPEXT BRZH ] ENZ 1 pM 435 LNCaP 4 48 h; 4iJfd
S2E54H ] BIC 50 M AbFE LNCaP 4fi it 48 h;0e — NC
ZH 5] LNCaP 4 Jfid 5% 44 oe — NC Jfi ki 48 h J5, ] BIC
50 WMALFE LNCaP 40 Jif] 48 h;oe — CDH7 4 [ii] LNCaP
YL YL oe — CDHT JFOkL 48 h J5, i BIC 50 uM ib3
LNCaP #ffif1 48 h,

2.2.2 qRT -PCR 384485 CDH7 mRNA
FirkFEM
Trizol 2 71 42 B £5 41 41 e & RNA, ) 5% 5% & %
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cDNA it il 14 R AT 1 SOE, F 2 ™22 ek CDHT
FEPIAHXNS RIBKF o 51980 ,CDAT 514
5" — GAGCCATCCAATGGACACCAGT -3, NiiF5| 4.
5" = GAAGCCGTTTCTCCTGGTCAGT - 3'; GAPDH I jif
514):5" -~ CCACAGTCCATGCCATCACTG - 3', F 75|
¥ .5 - GTCAGGTCCACCACTGACACG -3’
2.2.3 Transwell LI LR MAREZEEH"

INZAEFE A8 b5 K A5 AR (4 x 10%) HeFh T
FEHETEY Transwell /NG Y12 K 5 0L 1B 373
(5L 600 L) IIA T % B 5% 48 h J5 FE 5 M, Wi TR
CRUBESI A Rk 1K e e S O A
rm AL O)5 BT B WSS
2.2.4 EZEX % E KB ( enzyme — linked immunosor-
bent assay, ELISA ) SE56 i # il 40 BE SR 4L Bz 6 AR 7K
12

A LR AN, Wi 1R 2 o s o A B 80, 500
J5(2 500 r - min~",10 min) Y £E F3E, FIAHM ELISA
PR GG MDA 7K1 SOD 6
2.2.5 [BE{rFRimFRic i ( terminal — deoxynucleotidyl
transferase — mediated nick end - labeling, TUNEL )
oaE b Rt

AL T 0 B BT R 2% A i, A 4% 2 3R
HIE 8] & 30 min, 0. 3% [ fii@ X - 100 % i i 7
15 min, Bfij5 £:FL A TUNEL TAE# 100 wL, % i
HEE 1 h, A 47,6 — ZREE -2 — ZRBL05[ Wk i
7 10 min %, £ R 5 7O MBI
2.2.6 FEBFENTE AWM HAE 22 R EE N HEE
( mitogen — activated protein kinase, MAPK) - ERK
e EHEEEARE™

FEHCA AL A0 MG 1, E UK S o B, R
5% NG W5 43 35 A1 J5, 43 50 5 CDHT (1:500)  ERKI1
(1:1000) .ERK2(1:1000) .C —Raf(1:1 000) ,RSK2
(1:5000) DA Sz GAPDH(1:2 500) f—%1 4 CIFH 2
BLH , HUERREE 1 h, A 500 Wi,

R AR HARE R (BIC) XA g1 B e 2B 4 A9 52 (& £ 5)

tmage J BCPEREAH RERATSE 40 17
3 GitgsE

I SPSS 23.0 B PFHERTSE T 4R 07 Tk VERE LA
% TR LI AR % 05 2537 4LIE] BB
TR 1 5.

# R

1 BIC X165 AR HEE £ KM &

TE5 21 .28 d, 5325 X BALA EE , sh FE 4%
PO R BT 7 S o S N L U e 7 Ny A R T Al i
(P<0.01,P<0.001);7E45 29 d AbFE#E B 30 3
JEFRITCR, 5 84S % BE LA B, 3l BH 1 X B 44
FB)) S50 20 e 1 Jo o 349 o 2508/ N (3 P < 0,001 ),
W1, sh¥zs [ BRAL . sy BHPE X BE 41 Fn sh 4 s
IR ) PCNA 2 A AEXT 2RIB7K 43024 1.00 =0. 11,
0.28 +0.09 #10.33 £0.07, 55¥2s (AR BELHAH L,
Sl P X R 0 30 1 52 30 41 ) PCNA AR X 223k 7K
PR EREAR( P <0.001) , WA 1,
2 BIC Xtay5| AR CDH7 mRNA F1& Bk F
Epp=A

S5 Es F 0k BE AR B, 200 i B ek B 2 A 4 i
SLHAL CDHT mRNA FIEE [ A X 2235 7K F- 3 5 3%
FEAR (3P <0.001) . 540 I 4140 L, 0oe — NC 41
YA CDHT mRNA FIE [ AH X R 3k K F7E G it
L RERTRITFE L (¥ P >0.05), 5 oe - NC
ZHAH L, 0e — CDH7 ZH 41t 7 () CDHT mRNA Fl# [
FEXT IR K1 8 25 7 i (4 P <0.001) , L3 2,
3 BIC &t CDH7 % Mma 5l bR 4 i 12 & h

YL ZS 0 HEZE 440 i BE PR X BELZ | 2 i S s 20
oe — NC 20 Fll oe — CDH7 2H 21 {09 1= 28 80 = 40 5l ol
(134.26 +24.97) (57.63 + 11.53) . (66.34 = 11.84) .
(61.17 £9.12) f1(98. 08 +15. 88) 4, S5 40MEZs (4 %F
SEZH AH L, 24 e BEPA: Xo) FR 2 R0 240 i 5 55 2 240 i 1) £ 2%

Table 1 Effects of different concentrations of bicalutamide ( BIC) on tumor growth of prostate cancer(x +s)

Volume( mm?®) Weight(g)
Group n
7d 14 d 21d 28 d 29d
Animal blank control 10 123.90 +20.23 374.30 +40. 19 622.30 +131. 15 1 189.50 +£225.95 1.67 0. 21
Animal positive control 10 118.40 £ 18.54 336.80 +53. 13 411.90 £72.07 * ** 729.40 £142.90* ** 0.94 £0.08* * *
Animal experimental 10 114.80 +£14.92 341.20 +42.31 467.40 £63.92**  688.60 £89.07 " * * 0.89 +£0.13* "~

Animal blank control group: Nude mice in xenograft models were given carboxymethylcellulose by gavage; Animal positive control group: Nude mice in

xenograft models were given enzalutamide (ENZ) by gavage; Animal experimental group: Nude mice in xenograft models were given bicalutamide by gavage;

Compared with animal blank group at the same time, ** P <0.01,

***P<0.001.
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B 1 w0 (# P <0.001) ;0e = NC 440112
ZHCE S M S A A LS i e B 22 RIS T
X (P>0.05);5 oe — NC HAHLL, 0e — CDHT7 4H 4t
P12 2885 it 25 T e (P <0..001) , ILIET 2,
4 BIC &3 CDH7 £ MuFi 5! B £ 40 A 1) S 1L B 38
7K

5 AR O REZEURE L, 240 6 B 14 Xo) PR 2 R 240
ST 4 40 M PRy SOD UK OF ¥y B AL (B
P <0.001), MDA 7K F3 i 2 F+ & (¥ P <0.001) ;
oe — NCZH A1 fifd H 19 SOD Fil MDA 7K -5 4Jff ity 52 56 21
AL TEGE T B2 R TG L (P >0.05) ;
5 oe = NC #HAH L, oe — CDH7 414 it ) SOD 7K F-
WE T (P <0.001), MDA /K 7 & 2 % 1%
(P<0.01), i3,
5 BIC j&iZ CDH7 £ 0m 5! ARE= 20 A T

H I 2 PR HEAL L 200 L O A T 2L L 00 i S B 4
oe — NC 21 1 oe — CDH7 #H 40 i 64 8 = R 49 51 K
(4.54 +0.87)% . (53.27 +6.14)% . (47.13 +7.15)% .,
(51.76 £9.59) % F1(17. 49 +3.48) % , 5402 [ %}
HEHH L, 40 9 1 %o R 2L 0 40 52 56 2 4 e 1 T - %6
B8 2% Tk m (¥ P<0.001) 5 5 40 i 52 5 20 A 1,
oe —NCHIM M T-RAEGRII % L ER TR EE X
(P>0.05) ;5 oe — NC 4t , oe — CDHT 21 21 fg 1)
AT EREAR(P <0.001)

Animal blank control
GRG0 W LTI
b S N LT
R e b

PCNA SN

B 1 BIC FIE A& e (ENZ) Xt
SR pAl|
Figure 1  Effects of BIC and enzalutamide (ENZ) on the growth
and proliferation of prostate cancer cell xenografts

PCNA; Proliferaing cell nuclear antigen.

Cell blank control Cell poistive control
AN 4 L wi’v— ({omn @34 7
;-.’2%;. “'5«9% o ‘x,o.-gtg‘--,
TR LA R A
v .9’.' L T
7 Tt T o8

B 2 Transwell 345025 2H B 51 i 240 i (22 AE J1 ( % 100)
Figure 2

6 BIC & id CDH7 % W ®I 5 BR 7% 48 f2 19
MAPK - ERK{5 5 1& &

AL AS O BREEAH L, 40 i BH A4 X IR 20 0 240 i
LIRH AN R ERKL/2 (€ - Raf F1 RSK2 2 H A X

K2 AAMMHAESRE R 7(CDHT) mRNA I FA %
A (2 +5)
Table 2 Comparision of the relative expression levels of cadherin 7

(CDHT) mRNA and protein between the groups(x £s)

Group n CDH7 mRNA CDH?7 protein
Cell blank control 8 1.00 £0. 16 1.00 +£0. 17

Cell positive control 8 0.35+0.07"" " 0.50+£0.09 " * *
Cell experimental 8 0.40 £0.05** * 0.46 £0.06* * *
oe - NC 8 0.37 +£0.05 0.52 +0.07

oe — CDH7 8 3.12 £0. 34" 2.15 +0. 23"

Cell blank control group: LNCaP cells were cultured normally without any
treatment; Cell positive control group: LNCaP cells were treated with 1 pM
ENZ for 48 h; Cell experimental group: LNCaP cells were treated with
50 uM BIC for 48 h; oe — NC group: LNCaP cells were transfected with
oe — NC plasmid for 48 h, followed by treatment with 50 uM BIC for another
48 h; oe — CDH7 group: LNCaP cells were transfected with oe — CDH7
plasmid for 48 h, followed by treatment with 50 uM BIC for another 48 h;
Compared with cell blank control group, *** P <0.001; Compared with
the oe — NC group, " P <0.001.

R3O A5 2 A0 A AR TR W B Al Bl (SOD) TG 1 A
(MDA) /KA HLAE (% £ 5)

Table 3
activity levels and malondialdehyde ( MDA) levels in each group

(x xs)

Comparison of superoxide dismutase ( SOD) enzyme

SOD(U - L)
52.37 +8.42
21.28 £3.27** *
26.53 +4.76* * *
24.86 +2.82
39.45 +7. 06"

MDA (pg + ml~")
126. 94 +20. 81
257.63 +46.19* * *
239.21 £29.32* * *
244.35 +38. 46
187.79 +25. 35"

Group

Cell blank control
Cell positive control
Cell experimental
oe - NC

oe — CDH7

Dose and n refer to table 2; Compared with cell blank group,
***P<0.001; Compared with the oe — NC group, *P < 0.01,
##p <0.001.

The invasion ability of prostate cancer cells in each group detected by Transwell ( x 100)



Chin J Clin Pharmacol

691

Vol. 42 No. 5 March 2026 ( Serial No. 451)

FERIKT-14 5 E R (4 P <0.001) , oe — NC 2H 4
i) ERK1/2 [C - Raf F1 RSK2 £ [ AH X} 18 7K
SN R A, RS BRI TG E XL
(¥ P>0.05), 5 oe-NCHIAHL,0e - CDH7 4141
i ERK1/2 .C — Raf Fll RSK2 & [ AH X} e ik /K F 14
e (P <0.001,P<0.01), WLIE 3 fizE 4.

R4 AHANNM A A0 SME SR R (ERKL/2) (RAF 5
T LR 22 B IR/ 95 AR — H O (C - Raf) 1 p90 A2 B A S6
U 2 (RSK2) £ A R KK FE (% £5)

Table 4 Comparision of the relative expression levels of
extracellular signal —regulated kinase 1/2 (ERK1/2), RAF proto —
oncogene serine/threonine — protein kinase ( C — Raf) and p90

ribosomal S6 kinase 2 ( RSK2) proteins in each group(x +s)

Group ERK1/2

Cell blank control 1.00 +0. 12

Cell positive control 0.44 +0.06* * *
Cell experimental  0.39 £0.05* * *
oe —NC 0.41 +0.03

oe — CDH7 0.67 £0. 117

C - Raf RSK2
1.00 +0. 15 1.00 £0. 13
0.40 £0.07*** 0.52+0.06" "~
0.43+0.04"*" 0.47+0.04" "~
0.37 =0.09 0.49 +0. 09
0.71 0. 12 0.62 0. 08"

Dose and n refer to table 2; Compared with cell blank control group,
***P<0.001; Compared with the oe — NC group, "P < 0.01,
P <0.001.

| 24kDa

| 42kDa

C-Raf | 73kDa
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Relative expression levels of ERK1/2, C — Raf and
RSK2 proteins in each group detected by Western blot

Figure 3

A: Cell blank control group; B: Cell poitive control group; C: Cell
experimental group; D: oe — NC group; E: oe — CDH7 group.
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