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Inhibitory Effects of Dihydrotestosterone on Proliferation of Triple Negative Breast Cancer Cells MDA-
MB-231

CHEN Rong', CUI Jun-wei’, WEI Wei’(1.Dept. of Pharmacy, Shenzhen Hospital of Peking University, Guang-
dong Shenzhen 518036, China;2.Dept. of Breast Surgery, Shenzhen Hospital of Peking University, Guangdong
Shenzhen 518036, China)

ABSTRACT OBJECTIVE: To study the inhibitory effects of dihydrotestosterone (DHT) with different concentrations on prolifer-
ation of triple negative breast cancer cells MDA-MB-231. METHODS: 2-(2-methoxy-4-nitrophenyl) -3- (4-nitrophenyl) -5- (2, 4-di-
sulfoanilino ) -2H-tetrazolium sodium salt (CCK-8) was used to determine the effects of drugs with three concentrations (1,10, 100
nmol/L) on cells proliferation after 24 h, 48 h and 72 h. The effect of DHT with different concentrations on the cycle of
MDA-MB-231 was detected by flow cytometry after 48 h. The expression of miRNA was analyzed by the Gilent miRNA microar-
ray chip V19 hybridization before and after 48 h of 100 nmol/L DHT treatment, and the differential expression of miRNA over 5
times was screened by bioinformatics software SAS. RESULTS: DHT of 1, 10 and 100 nmol/L could inhibited MDA-MB-231 pro-
liferation, and had positive correlation with concentration and action time. Compared with before treatment, MDA-MB-231 cells in
S phase increased in a dose-dependent way after 48 h of DHT administration and had positive correlation with concentration. Com-
pared with before treatment, there were 9 miRNAs up-regulated and 10 down-regulated over 5 times in cells with DHT administra-
tion after 48 h. CONCLUSIONS: The inhibitory effect of DHT on proliferation of MDA-MB-231 cells was obvious and the mecha-
nism might be correlated to de-regulating cellular cycles and changing miRNA expressions.

KEYWORDS Dihydrotestosterone; Triple negative breast cancer; MDA-MB-231 cell; Cell proliferation; Cycle block; miRNA
expression
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1 #
1.1 &8

CO, 553547 (3£ [ Forma 28 w) ) ; ¥ TAE & (RN T3 3k
AT ) 5 A-4-81 20 AL (5 [ Eppendorf 23 ], 250045
17.3 em, F[E)) s BEpRA (RINTE FE A A Bl 0 A7 BRA 7 ) 5
Agilent 2100 4= 4153 #r{% (3% [E Agilent Technologies 23 7] ) ; it
ZUAR AN (3 =] Beckman 2~ ] ) o
1.2 ZA@mSikH
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R R ERZZ vhi (PBS ) 40 1 22 1% Sigma 23 ] ; 2-(2-F 45 24
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Bl 5L ) -3- (=Bl A L ) -5- (2, 4- i L 5% ) -2.H- U g B 4y 46
(CCKS, HARM /AT, HE5-: 40203ES76 ) 3 41 i 46 38 7]
& ChUMNBER: AR B2 | L5 : LK-CCS01) 5 35 /R 1A 5
2 R AFHS K (DMEM ) i B85 357 3k (L5 : SH30243.01B) i 4F
1MiL¥ (FBS, #it5 : SH30070.03) ¥4 11y [ 3% [E Hyclone 23 ) ; Mir-
Vana™ miRNA Isolation Kit il & (3% [E Ambion 2~ ] ) ; Agi-
lent miRNA microarray it i KA 43 #7  AR fi i AZE Y
B A PR AL
1.3 4R

TNBC 4ii il %2 MDA-MB-231 (ER-/AR+) fdt 5t K= IR Y|
B i Hp O SEEG AT, A4 52 5 5 AT 10% FBS [ DMEM
R SR TR AR R R A 37 °C 5% CO..
2 FHiE
2.1 DHT X MDA-MB-231 2 B3 58 i 22 i
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MB-231 41 48 hJi5 , AR AL FRJS 402, 4 °CF 3 000 t/min 5.0
10 min J& , F1¥4 PBS PEU 2~3 3 . CHE 40 IR IF A B2 19
70% LW, 4 CREMML . b H Y PBS Ui 250 41 i
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T EEMIEDCIE, 37 CHEEOEIRIE 30 minJ& , R AR 40
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(AN DHT) % B, HA AL FRA AR TR
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I 100 nmol/L DHT 4F F 48 h J& () MDA-MB-23 1 £l fif1 (Fin
2H4H) F AADFRAN I (R BRZH ) 2% 104>, 3% FIHAZE A MR
PR W] S2HCE RNA 100 ng, FI ] Agilent miRNA microarray it
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ZFEBET IR B R A £R i) 45 o2k 2z Ahiy i ARk
ARE AP B P E S A EOR T 2, L EL L
XA T 245 EJEmiRNA, HZE LU X /N F 245
miRNA, AT R 285 FAE I 2E 54 5 A5 LA F A9 miRNA
24 SITFAE

Gt BTl SPSS 13.0, il Lhx + s Kok, Z4H ]
PIE R IR 2R 7 22500, R L BCR T e/ i, P<
0.05 HERAZIFE X,
3 H£R
3.1 MDA-MB-231 4B a8 5a i ] 2=

e AR R R EE Y, 1,10, 100 nmol/L [ DHT ¥4 % MDA-
MB-231 4l i HA B4 Fa A0l 4E A, FLREE DHT ¥ B2 34, 41
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TEZID 2015455 26 45 10 1]

TEAL PRAANL A8 h 1 72 h J5AHRX TR M (1 nmol/L) DHT 44
BT B AN, 22 5 A Gei 2 B L (P<<0.05) . b, 5
Xif []— ¥ B2 19 DHT 1M 75, /E 40 B Ak 8] 24 (72 h) e 1 )
(24 h) , 0L HE FE B0 A< B0 Wi, 22 R A et X (P<
0.05). ZiA2% R, #EHL 100 nmol/L DHT {1 48 h 475 L1k
S AT B o G S AR P 0 . 1 B A T R AR R ), DA T R
RS R AT E M ST SE . AR Z DHT X MDA-MB-231
AN HEFE AR A LA R 1.
#£1 A[ERE DHT X MDA-MB-231 20 Bf1 3% 58 #] 41 2 bk 87
(xxs,n=3)
Tab 1 Comparison on the inhibitory rate of DHT with dif-
ferent concentrations on MDA-MB-231 cell prolifera-
tion(x +s,n=3)

R IR ] S R A, %

DHT ¥, nmol/L

24 h 48 h 72 h
1 3.58+0.76 3.73+0.51 6.12+0.35~
10 439+0.17 4.71£0.19 10.68 £0.73*"
100 748+0.31 12.96+0.47" 19.21+0.10*"

1 S5EF 24 h R, *P<<0.05; 5 1 nmol/L HL#%,"P<<0.05

Note:vs. 24 h administration, *P<<0.05;vs. 1 nmol/L,"P<<0.05
3.2 MDA-MB-231 4P i E#A 5> %

5%t B b4, DHT 1E 15 7] fff MDA-MB-231 41 A 114 S 1
B A B30, Z2 00 =T 2 JE MDA-MB-231 41l it th G, 3153 9%
F S, H DHT XF MDA-MB-231 43 S 39 () L e sl Jo7 528 e g
A PE, BB 25 DHT ¥ B A934 I, MDA-MB-23 1 4l Jifs S 41 Jifg
FIF 5 Fe BB B 0. ASTRI e DHT 45 F F MDA-MB-231 41
H 48 i 6 A HE L 40943- 415 DL I 1, A e R 40 L 5] DL 3 2.
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Fig 1 Distribution of the cycles of MDA-MB-231 after 48 h
administration of DHT with different concentrations

3.3 MDA-MB-231 ZAff1 ) miRNA RiXiL

WFFE S5 R BN 25415 %) BG4 MDA-MB-231 41l fitd 28 s/
18 s [ Fu 9l 43 5024 1.1 1 1.2, DNA 52 3% M 504 (RIN) 43 51
8.7 F19.1, ik i I £ R (4 : 2 100 RIN<C6.0 F/n A i
TV REAR , 2 100 RIN=6.0 3 H. 28 s/18 $=0.7 F /R FE S A 4% , AT
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%2 AREKEDHT {E -+ MDA-MB-231 £ i 48 h /5 I 2H
R Bl (x +5,n=3, %)
Tab 2 Proportion of the cell cycles of MDA-MB-231 after
48 h administration of DHT with different concentra-
tions(X£s,n=3, %)

DHT ¥ %, nmol/L G G, S
0 89.10+0.12 3.04+0.34 7.86+0.23
1 39704020  1627+0.87  44.03+0.97
10 4576 +0.45 326+031  50.98+0.16
100 39.64 +0.33 0.00£042  60.36+0.90

P75 . Hp DHT 43S 41 miRNA #£3% Fi#
ZE5IR 5 G LA BRI 94>, BT IR 22 53k 545 L) Y miRNA
A 104>, HIARGER LR 3,
%3 DHT # 5% MDA-MB-231 £ il miRNA %%
LR EE
Tab 3 Genes that the expression of MDA-MB-231 miRNA
can be changed over 5 times in DHT

i F 1 A

5

miRNA hsa-miRINA-1281 hsa-miR-1273e
hsa-miR NA-140-5p hsa-miR-135a-3p
hsa-miR NA-148b-3p hsa-miR-296-5p
hsa-miRNA-16-2-3p hsa-miR-3646
hsa-miRNA-183-5p hsa-miR-4324
hsa-miRNA-28-5p hsa-miR-4716-3p
hsa-miRNA-30c-2-3p hsa-miR-4745-5p
hsa-miRNA-532-5p hsa-miR-5195-3p
hsa-miRNA-660-5p hsa-miR-6069

hsa-miR-766-3p
4 i

TEXTHTS B 167 IR 58 b, DHT A& — Rl 75 LY R
G B RS VA FE AR, 10 H— 2 Ve B2 1) DHT X i 41 B e 24
i B4 A K A R A VR . DHT 3@ al /5 F T 4nie iy AR
RAEAVEF], 75 TNBC ZHM H do A7 7E 5 Rk 1Y AR, JF H R EBFR
B AR 5 FLIYE B H TS A S VIR, [H 2 3 %)
AR 5 TNBC MM Z [MFE IR C R AT TERAMIGY . TS
WS R ISR (T) AE hy 8 1 24 ) % MDA-MB-231 (ER-/
AR L8 Bl AR AR AR W EAE . ARG, CCKS Lt th
REE R 7R ,1.,10,100 nmol/L DHT %} MDA-MB-231 4Rl 4 A
A W S S A A P o PR (D ] P, 39 0 400 o] 5 i
DHT ¢ B A 38 i 84 0, 280 kg — 1 AR B8 -2t iy A A 6 2R
[Fi]— ¥ J3 4 DHT % MDA-MB-231 40 Jifd 5% 5 f4 400 15 442 FH Bt 4
FHESF ) 2B 4 T B0, 2 B0 Ry — a2 A A (] - NAR A O 2R o il
P38 B A FH 3 2o AT 0 TR 0o A ke S B, B Ak 2 i gge
2040 P A o B P A 2 3 A T 00 A0 e T Ok e RV E TR Y
2535 A I A0 B A 1,10, 100 nmol/L DHT £ 48 h
Jii i) MDA-MB-231 4l Jitd J& 11 #E 47 43 #7 , & 88 DHT AJ 5 &
MDA-MB-231 4l it )& Hi & AE S WIBH A , FLRfiE DHT ¥e B3 n,
S TR AL B A 4

2N JEL I 00 A 3 1 vh Z2 3L R R #E 9 , 1f DHT 52 /Y
S HA LM 3G i n] BE VS K B R 2 E ek AR . BRI, ZE X 100
nmol/L DHT /i il MDA-MB-231 #i it 48 h 5 X miRNA ki
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52 EAT TR 2253 T o 8% 100 nmol/L DHT Ak ¥ J5 19
MDA-MB-231 4l Jlfl miRNA A1 HEA 7537 5 K B, 5 1E 5 4
JLAH EE L b FRS A 40 9 > miRNA A& 5 6%, 45 104>
miRNA T #8545, Had, FE &Y &5 2 hsa-miR-
NA-148b-3p, ifii F &5 & 1Y) hsa-miRNA-135a-3p. W58 4
I, hsa-miRNA-148b-3p 78 /M5 4 i 223k 7K1 5 240 a3 4 K
I ARAFFERR Z , 76 FLAR S 240 i hsa-miRNA-148b-3p ik i
o ARG S R 0B S , CRT REAEFL IR 1 K A B R e By BT
RARAE EEAENC, SABEIE S DHT VE R4S 3L
B4 5 40 ) A 5 AT BE 5 b U4 hsa-miRNA-148b-3p H X .
hsa-miRNA-135a-3p £ i 20 B i 245 14 114 UE 55 A7 AF 8 2
™, i 5 DHT 1 A F MDA-MB-231 4il g J& H ¥ T hsa-
miRNA-135a-3p T, iX I fig 55 DHT £ 35 1555 1 21 M it 24
HLE 18 B 28 64 OC o BT UL, miRNA (¥ 2t 25 72 DHT 1 i
MDA-MB-231 4l ifl i 4= ¥ 273 B vh 2 6 — € AF L, O HLAT 2
YR EA, DHT fE FHRCR 194545, E 5 % DHT 55 miRNA £
(R HAAIL R 75 E— A SRIE
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