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Effects of Sa-dihydrostestosterone on calcium mobilization and growth of prostate cancer cell line LNCaP
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[ABSTRACT] Objective: To investigate the effects of 5a - dihydrostestosterone (DHT) on calcium mobilization and growth of
prostate cancer cell line LNCaP. Methods: Intracellular calcium concentration ([Ca?' J;) was assayed by MiraCal Image System
using Fura-2/AM as Ca’" fluorescence probe. Cell viability was observed by MTT assay and apoptosis by flow cytometry.
Results; The calcium levels rapidly increased following addition of DHT, with the latency of response only in seconds. DHT at
the concentrations of 1, 10, 100 and 1 000 nmol/L increased [ Ca®*" ]; from (28+5), (29+5), (28+4) and (284+9) nmol/L to
(31£3) ( P>0.05,65+9) (P<C0.01), (193433) (P<C0.001) and (208 £42) nmol/L. (P<C0. 001), respectively. The
response induced by 1 000 nmol/L. DHT was similar to that induced by 100 nmol/L. DTH. DHT 1 000 nmol/L did not increase
[Ca®* J; under extracellular Ca’" -free condition. Blockers of L-type voltage-gated calcium channels, including verapamil (50
pmol/L), diltiazem (100 pmol/L) or nifedipine (5 mmol/L) at 37°C for 5 min prior to stimulation with 1 000 nmol/L DHT,
completely inhibited DHT-induced [Ca®" J; rise. Pre-treatment with inhibitor of phospholipase C such as neomycin sulfate (1
mmol/L) at 37°C for 3 min or inhibitor of ryanodine receptor such as procaine (50 mmol/L) at 37°C for 3 min had no influence
on [Ca®" J; rise induced by 1 000 nmol/L. DHT. The optical density (D) values and early apoptosis rates of the cells stimulated
with 1 000 nmol/LL. DHT for 48 h were significantly different from those of cells pre-treated with verapamil prior to
stimulation with 1 000 nmol/L DHT ([0. 674-0. 10] % wvs [2.130.16] % and [14.31%+2.29] % wvs [1.07+0.19] % ,P<C0.0D).
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Conclusion: DHT can induce rapid [Ca®" J; rise in LNCaP cells in a concentration-dependent manner. The increase of [Ca’™ J;

induced by DHT involves L-type voltage-gated calcium channels, but does not involve release of intracellular Ca*" stores. The

increase of [Ca’" J; induced by DHT increases apoptosis and inhibits growth of LNCaP cells.
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(VR FHPLIAN S SRB a7 Tk AT R E X, A
WFFEN ] Fura-2/AM £5 & 1 9% G R L 45 & Mira-
Cal %6 5 28 &2 SR U 1 w5 20 B N e Bl 3R 1
T A S MEA 2 B (5a-dihydrotestosterone, DHT)
SR e R AR A IR AT A1 R LNCaP 40 i Bk [Ca® i
s, AR T LCa™" Ji B HLHI BA & [Ca™" ]
i Tt ) LNCaP i f A= K 1) 52
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L1 fmie 2 A0 MW E W8I i 4 19
LNCaP 40 fu ¥ Al DHT ¢ 48 [ 4t €8 K% Chcerite B=
2Bt Jung B WS 4R IAOK (verapamil) | i 2K
V- (nifedipine) \ #i /R B (diltiazem) | #7 % # (neo-
mycin sulfate) . & B (o2 3 & H ) MY & 1R
(EGTA)#1 Pluronic F-127 & % 3 [ Sigma 2 # *
. Fluo-2/AM h 3 Calbiochem & & 7= M.
HEPES 4 % H Serve 2 ] 7 i, % & K K (Pro-
caine) A F¥F 5 — A4 A F] P, Bl Krebs-
HEPES 22 i (11 JE L #2835 O B ™ 73 #r 2 4, 1 =
ZRIK R 2 P 75 WL (5 125 mmol/L NaCl,5. 6
mmol/L. KCI, 2. 2 mmol/L. CaCl,, 1. 2 mmol/L
MgSO,, 1. 2 mmol/I. NaH, PO,, 10 mmol/L
HEPES #1 10 mmol/L Glucose), MTT ¥ A I
WA R I A P78, Annexin V-PE 724 9 &
2L BD A, 4 H 3 BRI (DG3022A) 4
58 2 LABSYSTEMS 28w 7 i, it 3 41 2 {X CEP-
ICS-XL) A 4 43 #r 8 A System [I 24 56 [H Beckman
Coulter 2 @ 7= ffi, MiraCal %% % 1% & 4t (Cam-
bridge CB25EL) A % [H Life Science Resource 2 ]
PR, EE 96 B8R (Nikon Diaphot 200) & )6
J& CCD AHML(MiraCal 10000 TE) 1 i+ 5 L (Dell Di-
mension 4700C) 2 Jf& . WOR B A 73 5l 4 340 nm
380 nm, KK K 510 nm, DHT,Neomycin sul-
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fate, Fura-2/AM. Verapamil, Diltiazem F1 Nifedip-
ine 1 FH AT 2% A HY 356 2 B (DMSO) % Al 1 v ¢ 5
()i A7 8 A5 Y BT 75 T o) 8 T 75 ¥R % . DMISO ) d ¢
R BT 0.1%

1.2 LNCaP @234 LNCaP 418 H & 10% 4
JAE G A I B G W 40 RPMI 1640 85 97 JE AL AC 1
FECREJE 1 00O VK 97440 37°C 5% CO., SER T,
90 M AE T I 5 SR LT BE 9 24 b,

1.3 Fura2/AM fEF BT  AHAER)E K0 E
W0/ mD BRI F S0 3 19 35 mm Petri 41 15 7% 1L
(£ [E Meridian /&) W, & T 37°C 5% CO, 40 )i 55
TR E 48~72 h, £ 41 i 78 43 & BT b S g I
JE A H TS5, O R Al i B IR L ) B IR A
2%, H Krebs-HEPES %5 %t 3 & J& ., I pluron-
ic F-127 fil Fura-2/AM, /| Krebs-HEPES ¥ i #i B¢
ZURE Sy 0k 0. 04 % A1 5~10 pmol/L.7E 37°C \5%
CO AT FH¥E 30 min, LI R LK, WH 5, 7
M Krebs-HEPES WU U 3 X, LA B 41 g 3% 1 A
a0 A 1 Fura-2/AM, A Krebs-HEPES #%
VB, R A%
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— /N G0 oy R 5T (A BT L AR AR S SR A AN
[ R AT S Al L g [ Ca® " i AP e, B
REL K 52 5 40 AT B 8 F Miracal Version 2. 3 58 i,
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I 2 3 N Ml 26 J B AN dll i 7E B — i 21
[Ca®" Ji%fE ., & 4155 A R — R A [ 1 97
AT 6 A MBI n £

1.5 mia3g s HAR M 3% 1 X 10" A 4i M /AL % Fol
F 96 LTI, 37°C 5% COL M E 24 h, W37 IH K 57
W, RN 4 4l XA AN RS DHT 8 7%
W s verapamil 41 A % 50 pmol/L verapamil [ Kf
W s verapamil + DHT 4 A %% 50 pmol/L vera-
pamil 5 F2 W WM 5 min Jo FF AN DHT (&K &
1 000 nmol/L);DHT M A % 1 000 nmol/L DHT
MR TR, B ¥ 6 DAL 1 AR AL U8
FRWA AL, & FLHAE = 200 pl, 37°C.52%CO,
B 9% 48 h, R MTT b0 4 #3890, 4 4L
MTT % (5 mg/ml) 20 ul,37°CHFH 4 h, 3 Lk
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min, 25 F M AL Ca® 1 B W B AL, fRFFf e,
0. 1%DMSO X [Ca*" Ji Lagmi, B 1A Box, %4
[Ca®" Ji # At fH 28 ~30 nmol/L, Z R LS it % =
X, 1 nmol/L DHT M A J& %[ Ca® Ji ¥ 5,
10 nmol/L DHT A JE 4 25 s[Ca®" Ji LT} & g fH
(65 +9) nmol/L ([A] J& fik {5 #H Lk, P<C0.05), 100
nmol/L DHT A JG %) 3 min[ Ca”" Ji b7+ % WA
(193433) nmol/L([H & Al {E A i, P<<0. 0015 [ 10
nmol/L DHT H A L, P<<0. 01), 1 000 nmol/L
DHT MAJGZ 3 min[Ca®™" Ji LT+ 50§15 (208+£42)
nmol /L ( [/ 3& i {f A1 b, P<<0. 0015 [A] 100 nmol/L
DHT ZU# e, P>0.05), K 1B 275 DHT W & 1E
1~100 nmol/ L2 [H] nf 71 & 4 i Mk i 5 5 LNCaP 4l
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Fig 1 Effects of Sa-dihydrotestosterone (DHT) on intracellular concentration of Ca** ([Ca** Ji) in LNCaP cells

A:[Ca®" Ji changes induced by DHT at different concentrations. The black bar indicates the time of addition of DHT. B:Concentration - response
plots of DHT-induced [Ca?" Ji changes. * P<<0. 05, * * P<{0. 01 ws basal [Ca?" Ji;n=6,7+s

2.2 LNCaP @mjeshiz ¥ £ Ca" 8 DHT #F[Ca®" Ji
#Rh ARG EE S A JE Ca®' 1) Krebs - HEPES
(W% 0.1 mmol/L EGTA) ¥k 3 K, Z WAL
Ca®' [f] Krebs-HEPES #, V.MU T-5¢86 . K 2A &
RSN TE Ca® I [Ca™ Ji JEARIHE A (9= 2)
nmol/L, 1 000 nmol/L. DHT M A Ja K B¢ i &
[Ca®" Ji FHi (n=50;P=>0.05) .

2.3 B RE LA b R 748 Ca®' i@ 18 B i A &F
DHT # % 4) LNCaP @[ Ca’" Ji FF &8 %h 4>
A F 50 pmol/L verapamil ,100 pmol/L diltiazem
F1'5 mmol/L nifedipine ] Krebs-HEPES ¥ ¥ 7t
37°C 5NCOFM M HAM 5 min J5 WA DHT,
W& HoGH [ Ca?t i BI52 W (n=150), 2A 7R vera-
pamil.diltiazem Fl nifedipine AX & F [ Ca®" ]i J& 5 W
(P>0.05),1 000 nmol/LL DHT & fig 5 3 [Ca*" Ji
THiE (P=>0.05),

2.4 R A4S E Ca' il i A A s DHT # 9
# LNCaP @[ Ca’ i &% % & 1 mmol/
L. Neomyecin sulfate ] KrebssHEPES % 7E 37°C .
5%CO, M N A 41M 5 min J5 i\ DHT, M 52 1L
X Ca*t i IR m (n=55), K 2B 7~ Neomycin sul-
fate &G X[ Ca*" Ji s W (P>0.05),1 000 nmol/
L DHT 16815 S LNCaP 41 fi[ Ca®" i iR T} & 21
UEE{E (181+35) nmol/L ([ LAl {E AH bk, P<C0. 0015
[ Xt LA L . P=>0. 05)

4% 50 mmol/L Procaine [) Krebs-HEPES #
WAL 37°C 5% CO, & NI & 40 M 3 min J5MA
DHT ., W H X[ Ca*" Ji MW (n=45), K 2B~
Procaine A& & %f [ Ca*" Ji To 5 W (P>0. 05),1 000
nmol/L DHT 1/ ¢ 5 & [Ca®" Ji i M I & 21 U5 {4
(201491) nmol/L([H A E A Lk, P<C0. 001 ; [A] X
A, P>0.05),
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Fig 2 Source of DHT-induced intracellular Ca’* increase

A:Effects of extracellular Ca?" removal and inhibitors of L-type Ca?" channel on 1 000 nmol/L. DHT- induced [Ca?" Ji changes. The black bar

indicates the time of DHT addition. B: DHT (1 000 nmol/L)-induced [ Ca?" ]i changes when Ca?" channels of intracellular Ca?" store were

blocked. The black bar indicates the time of DHT addition

2.5 DHT #-38[Ca™™ i 7 & & 4w 238 78 F= - 27
BATeyrn K4 DEMFEHETRILE 1, Ver-
apamil 41, verapamil + DHT 41 5 %} [ 41 Lb 45 7% 7+
TG 2= E L (P>0.05); DHT Y5 Verapamil +
DHT 4 2% 77 g il 2% - X (P<<0.01).,

% 1 DHT % LNCaP 40 At 18 58 #0108 = A9 &2 1
Tab 1 Influence of DHT on proliferation and
apoptosis of LNCaP cells

Proliferation Apoptosis at the

Group (D value) early period (%)
Control 2.11+0.13 1.0440.16
Verapamil 2.09+0.15 1.0240. 14
Verapamil+DHT 2.13+0.16 1.0740.19
DHT 0.6740.10* =44 14,3142, 29 =44

** P<C0. 01 ws control group; 24 P<<0. 01 ws verapamil--DHT group

3 %W

S0 M RS BT o A S RS R T U B TS
TR, A0Sz B RO [Ca® i T e Rk
TP 1R . 4 Ah Ca®' 3 1L 5 155 30 1 A 930 A
CEIO 40 H Py e 85 e B P I /UL ) R T
Ca’", A% &M ,1 000 nmol/L DHT T k% i
$ LNCaP 41 e [Ca*" Ji JF &, 024 40 M 4k JE Ca®
.1 000 nmol/L DHT #1 A& i F LNCaP 41 il
[Ca®" JiTher., YWl DHT ¥ S M[Ca®" Ji T &
T aifush Ca®" W S I, DHT A 5 K fig il e
BPERE R Ca®t . i S AR e ik R h A R T
Ca™" B AE LA L4 Ca®" P R Al

A K Fura-2/AM 8 [ Ca*" ]i, Fura-
2/AM & — RS G HR R ), TR PRV M 5 B Ca®'
S50 AM DR IR v PR ) T R BN AL R I
ZABEKH) Fura-2 F N0, Fura-2/AM 3 A 40 1
Jei s AM AR D Y B R I8 23 % Fura-2 R 2KV R4
iR EAEA M . Fura-2 5 Ca®" 4546 )5 . R B
KRAEME, HRL A Ca” 11 380 nm B & 340
nm, 28 & 340 A 380 nm ¥ K W Fura-2-Ca®"
A Fura-2 19 9¢ )6 5 B, AR 4 BLR 2 U5 0] ok 55
[Ca” Ji:[Ca’" Ji=Ky X (R— Ruin)/(Rpu — R) X
Sf./Sb,, N Ky:Fura-2 fl Ca™" 45 & M 1 fift &
A HAG R 224 nmol/Ls R AN S5 L 75 340 F1
380 nm AL 526 58 B EEAH (Fuuo/Faso) s Rua: 4l LA
PRAGF 25 Ca™ " I 1) 98 06 5 B8 LU AE s Ro: ALY Fu-
ra-2 f Ca®" RTINS (1) ¢ 't ik B2 LU AR ST, - 40 i N A
fICUF 25 Ca®" I 7 380 nm A& 1) % 6 51 i 5 Sb, - 41 Jifd
W Fura-2 # Ca®" MU £ 380 nm A& (9658 %

ASEEG KB, LA s 1] 4% Ca®' T 38 FH i 571
verapamil . diltiazem ¥ nifedipine W] 58 &= DHT
751 LNCaP 41 [ Ca®* Ji Tt i, R W40 f e L1
LT i 1145 Ca® " 38 T8 JF 805 kS 4h g 4 Ca™" W it
[ Ca™ Ji Thr e R %

Steinsapir 257418 DHT 7% S LNCaP 41 ff2
[Ca*" Ji W Tt &, T 4% verapamil #0421 45 R
55— S AR LR A N IS EAE[Ca™ i T
AR, 1.4,5- =RV 2 44 (1P, R) Fl1 22
JEE Z AR (RyR) AL 40 g A I 95 P76 1Y) Ca® I3, 42 14
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Fhm vl TP R MR, [Ca®" i Tt w2 e it
RyR JFBCH[Ca®" Ji i iy & 40 H TR g, AL 56
RIL IR B C (PLC) #14i] 7] Neomycin sulfate %
RyR FHL¥ 7 Procaine Xf DHT i 2 ) LNCaP 41l g
[Ca™" Ji Tk A7 03I 4 T L AUF S DHT 30 2 1)
ML Ah Ca™ NI AR 51K Al AN A R Ca® '
R AT RE & DHT fil s, R4 [Ca" Ji Fh . H
DHT R¥iE G HA-PLC-IP, X 43 12, 8l 1P,k
JE A, 1 R BE AR A TP R FFJ8C, [ T [Ca®" Ji
o A T RyR IR

T8 g 40 M [ Ca™ " i RF 82 71 & vl 9 2D /iy 41
S LNCaP 4i i HE ¥ 35 52 48 (¥ 2 38 R0 02 3k 1 21 iR
S LNCaP 40 J 8 70, {H 8032 5 5 00 615 41 i 4
ML Ca™" Ji T % 615 410 I s 40 L T 68 R0 25 K 19 52
WA DLARIE . SCERIRIE DHT R E T 1 nmol/L
I 25 40 i) LNCaP 4 fu ) A4 KUY, Asz g &
DHT W KT 1 nmol/L WX LNCaP 41 5[ Ca®" Ji
WA W L& T 1 nmol/L B AT B 2% 5[ Ca™ Ji
(3 TF ey o DRTIEG 40 6 PN o 9 B2 1) Ca™ ] B 7 i 35 0]
LNCaP 40 i (¥ A A0 i 25 f vl 7 AR, A
SEE B N1 000 nmol/L DHT W & 14 40 fig 4= K |
PE e B8 T 5 48 verapamil TRAGBH W Ca®" i@ 1E
J& s FAE T 1 000 nmol/L DHT Hll 3 40 i , 15 % e 41
AR LE 40 M T R R TR B AR, B R B
FEIEFMAT A IR LNCaP 4l [ Ca® Ji FF A
0550 0 M A R B A O T A L A S T i
BWEFEST LNCaP 4 [Ca®" Ji Tk o B2 o 4n e oy
AR Ca®t B ok YR AT B LA K HE B R S
[Ca™" Ji Fhmtd LNCaP 40 M A= 1 5% ma , AT 2k
— W SUAE M R o (AR e T B O AT AR P K
5y, A RS IR 08 T A0 IR g 00 4 T BIL SR 5 R
1 BB R VR 9T T B AT 80 B KR
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