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Effect of 5alpha-Reductase Inhibitor in Expression of
Transforming Growth Factor-{3; in Benign Prostatic
Hyperplasia Patients
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Purpose: Transforming growth factor (TGF)-beta is a member of the super-
family of polypeptides, which control cell cycle progression and a variety
of other cellular activities. TGF-3; has been implicated as an effector of
the induction of apoptosis in response to 5alpha-reductase inhibitor (5ARI)
and; therefore, causes a decrease in the prostate volume. We investigated
the effect of 5ARI in the expression of TGF-{3; in benign prostatic hyper-
plasia (BPH).

Materials and Methods: 50 patients diagnosed with BPH were divided
into two groups. The control group (n=30), in which a transurethral
resection of the prostate (TURP) was performed without medication, and
the 5ARI group (n=20), who were administrated with 5 mg of 5ARI daily
for at least 3 months, followed by TURP. The resected specimens were
stained with anti-rabbit TGF-B; polyclonal antibody using immuno-
fluoroscent staining. The expression of TGF-f3 was analyzed with a
confocal laser scanning microscope and an image analyzer. The mRNA
level of TGF-B3; was determined by reverse transcriptase-polymerase chain
reaction (RT-PCR).

Results: There were no statistical differences in the patient characteristics,
including age, serum prostate-specific antigen (PSA) level and prostate
volume, between the two groups. The expression of TGF-§3; was demon-
strated in the luminal epithelium and smooth muscle cells in BPH. TGF-[3
was more strongly expressed in the luminal epithelium of both groups,
and in the 5ARI group than the control (p <0.001).

Conclusions: These results suggest that 5ARI up-regulates the expression
of TGF-B, in BPH patients, and may a play role as an inhibitor in the
proliferation of BPH through the TGF-[3; signal pathway. (Korean J Urol
2006;47:1178-1184)

Key Words: Benign prostatic hyperplasia, 5alpha-reductase, Transforming
growth factor-£3;
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Table 1. Primer sequence for RT-PCR

AXIMIt Transforming Growth Factor-p42| &

2s0l 0IXls g8 1179

A AAAES e & Speakman 5'%0] s} Z =4+
< 7141 704 °]‘L«] @2b, A AgA S "AeTh 7 ol

9l 4%, 9o 12mlfs v|ukel Z3-¢-, AL A FI]7} 30mlE
LE‘:74‘4' 73%‘450] °"°45<]7} 14ng/m§— ‘15‘% 735, Zx7t

%Z}% %‘Oﬂfq 37H'9é O]/g— El_%o\l_ %X}E %]_6_]_9;]\‘4_

2. Y

D) Be] HY gu: AAY ARA 22S 10% F4 X
el

2ueld] 3 B9 nAAYR B2E Bol Al 3
AAE AAs 2rsldeh. FH3}F 718 $of] paraffinell
Eoslg o ZA 5L slide glassoll 4um T2 AHS

AAsto] SN eokelast W 94312 98 Xylene
L 1ol 7} 1024, 100%, 95%, 90%, 80%, 70% Lol &
AH oz 747k s34 whgA A e 22A1717) Sl
o] 1x sodium citrate buffer £Hol] &7} 1057 SFxctzl o
Bo g Axelsta, 0.0IM (pH 7.4) PBSE 1054 3 A%

H]_E,o]zJ o] u]—_% [<3} OHJ_;(} 10% A 4/“- oﬂ/L oﬂﬁd (nor-
mal goat serum, Dakocytomation, Denmark) 22 147} 52+
37°Coll A gr&xelsliel. 2la 1%} 329l rabbit TGF-
Bi polyclonal antibody (1:100, Santa Cruz Biotechnology, Inc.,
Santa Cruz, USA)Z 4°CollA] 16A]7F HE&-A171 H, 0.01IM (pH
74) PBSE 1024 38 AlX gt 24k A2 37°ce] 44
of| A 1A17F FoF &2l 819, 24 SHAZE goat anti-
rabbit IgG-FITC (1:200, Santa Cruz Biotechnology, Inc., Santa
Cruz, USA)E AF8311t}. 0.1% Triton X-100 (Sigma-Aldrich
Corp., St. Louis, USA)7} eH4-% 0.01M PBTE 3054 23]
AgE 5 PBSE 20524 153] AlXelglet. o] Byt &
2}-o] == mounting media (Dako, Carpinteria, USA)E o]-8-3}
o] Eqlaleict

2) RT-PCR: + T Ztell A5 TGF-Bi¢] F< 8 A
E lael] i1k PCRe Al#¥ekgivh RNA £2l& =
Aol WAALE $EAT T, SEN} G40
of|A] H2ls}xL TRIzol (In vitrogen, USA)S ©]23}o] total

N
2 o 10

Gene Primer sequence Product size (bp)
TGF-3, Sense primer 5’-TATCGACATGGAGCTGGTGA-3’ 769
Antisense 5’-TCCGTGGAGCTGAAGCAATA-3’
GAPDH Sense primer 5’-GTCATCATCTCCGCCCCTTC-3’ 189

Antisense

5’-GATGGCATGGACTGTGGTCA-3’

RT-PCR: reverse transcriptase-polymerase chain reaction, TGF-(3;: transforming growth factor-beta 1
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RNAE FZ319th 323 RNAY 559 2S5 73y
234, 1008 3] 4= RNA 42 Z UV spectrophotometer
£ o] &3l 260nme} 280nmel| A FFEE FA, vl ]l
Ak GHAA FHEAE AESHS 2089 total RNAE 73
#slo] oligo-dT primerol] &3t ¢cDNA 42 A3}t
(TaKaRa RNA PCR kit, TaKaRa, JAPAN). 341l ¢cDNA &
N2 PCRE AAIE wj7}2] -20°Col A Baksldch, Ak
(primen)= ZAHAQ] TGF-B FAAF WREEFFAA
(internal standard) 4] GAPDH A AE AH-2319)t) (Table
1). PCR reagent system (TaKaRa, JAPAN)S A-83}o] PCR&
At om, PCRol AHg-E vES &3PS b5t )
TGF-3; 23N cDNA 2u, 7+ TGF-B; A%A] 0.32mM,
Z} GAPDH A|#EA] 0.1125mM$3 3L, Taq polymerase+ 0.5unit
H7bskgieh. TGF-Be] 749 95°C 557k WA ¥, 95°C 30%,
62°C 30, 72°C 30%9] HhS =710 7 ukS 314 353
Alsateict. 72°coll A 587 A b3 ¥ PCR Hbo& &
A Z ek PCR Azl i3t 7|95 TGF-Bi¢ 2%

2%9] ethidium bromide”7} E3FE 3kd A Aol A 100Ve)
Ak sloll 30427 AAIBEAL 2] A FA7] 9lollA mRNA
o] whel 4= shalslgic A7) Al o3 PCR
AE9] =7]E TGF-B, GAPDH 77 769bp, 189bpdch
(Table 1).

3) AMEM: A4 tlF Z2F oA TGF-B9] W3
73E0 ke 3k ] EetolmellA H 43t 57| o]

é‘l,
_]

Table 2. Summary of patient characteristics

Control group  SARI group
(n=30) (n-20)  Pvalue
Age (years) 68.9+1.2 70.1£1.6 0.87
S-PSA (ng/ml) 5.77£1.26 4.98+0.93 0.80
Prostate vol. (ml) 70.59+4.56 69.68+5.47 0.17

SARI: 5alpha-reductase inhibitor, S-PSA: serum-prostate specific
antigen

Fig. 1. Immunofluoroscent staining of TGF-3; in the control and SARI groups (x400). (A), (D): DAPI staining of the nucleus in BPH
specimens. (B), (E): the 5ARI group shows stronger expression of TGF-(; than the control group. The gland area (arrow) expresses stronger
TGF-3; immunoactivity than the stromal area (arrowhead) in the 5ARI group. (C), (F): merged image of TGF-[3; (A-C: 5ARI group.
D-F: control group.). SARI: Salpha-reductase inhibitor, TGF: transforming growth factor, BPH: benign prostatic hyperplasia.
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Jena, Germany)2h 332431 F ol &3to] 23l

4 at
BoEA-AAAER W 1o TP 68.9£1.2
Al, ARA EolgdX &= 5.77+1.26ng/ml, AP A 2] Hu]=
70.59+4.56mI%A 3L SUTZAELAAAE 3HY o] =
&3 79 HFAF L 7012164, AP SoldgdA =
4.9810.93ng/ml, AHA H3]& 69.68+54TmlE F 72 <

, AgA Solddx] ¥ Ao Kool o3t Aol

ATk (p>0.05) (Table 2). SARIT-o| A 543}3H) 4 49 A

AL 583 717+ HF 8067709 (3-24)019) ¢}
TGF-Bi= 273 5L DT LA AA F879 A9
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Fig. 2. The intensity of TGF-£; in the immunofluoroscent stain-
ing. The glandular area expresses stronger TGF-{; immunoac-
tivity than the stromal area in both the control and 5ARI groups
(p<0.05). The expression of TGF-, is not significantly stronger
in the stroma of the control group (p>0.05). There is a signi-
ficantly stronger expression of TGF-{; in the gland of the SARI
group (p<0.05). The total intensity of TGF-{; expression in the
SARI group is stronger than in the control group (p <0.05). *,f :
p<0.05. SARL: 5alpha-reductase inhibitor, TGF-[3;: transforming
growth factor-(3;.

Adom AsdA A Hehe Aol Al EellA] ZeiAl =9l
o} (Fig. 1). TGF-B9] Wl ZA=E 49 AEE vlasigl S
uf] thzTollA 144.742095, 5UTEHL T LA A A 58T
ollAl 153.04£1.53.% 5L AL AA HETellA]
t E=A wAE v (p=0.000) (Fig. 2). 7+
= thzTolA 137.8740.92, 524913k
TollA] 1352041.120. 2 thzFollA] o EA] 2= ol 2wt
EAZ QN FoAL gt (p=0.066) (Fig. 2). A3 AT} 7+
Ag geto] 7 5 w2l S uff TGF-B U3 4=
Hz ol A 141.3120.72, 5LoF3H A E 4 A A H-gFoll A
144.1241.29% 543 P A LA A A 2L TFoA] T A
W 5] 9l ek (p=0.049). RT-PCRS A|#¥3}o] TGF-3,2] mRNA
U AEE vlaslols uf zeEe 5493k a4
AA &l E=A =} (Fig. 3).

)

i &

ARA RS2 el A2 e 2 2 basic fibroblastic growth
factor (bFGF), epidermal growth factor (EGF), platelet derived
growth factor (PDGF)2} insulin-like growth factor IGF) 2=
AAAS 84} DHTL S @Y Z2E Fo| Hof3lvl, B
cell lymphoma-2 (bcl-2) FH A= AEILAE JAste] F4]
o] Qolu7l ¢ TOF-Bi= AR 4] AE 229 4
EAEE Fll AfA 499 AAs AAlshe Aew
eiA gehhe

TGF-B AEEs9} ALF A0 E 2Aeke o]
Zg|glelo] Eo|m 25000MWe| homodimer® <17+ 43k
I gt SR o] AAelA Agerw FelE vk TGF-p=
TGF-B; TGF-B, TGF-33¢] o}&o] glom 11271¢] olv]x
2to & Fo] ek TGF-B2 MES A4 A, AE9
o), o}, 1A 5& 2 ekl AR 2ol A= AL
A3 AAE 24ska ARA Akl o3 Aul-7HA

A3 2 8ol Q3 ALS g} e

w2 o 4

ofr

<« TGF-§,

<+— GAPDH

1 2 3 4 M 5 6 7 8

Fig. 3. Expression of TGF-3; mRNA is increased in the SARI
compared to the control group (M: marker, 1-4: control group, 5-8:
5ARI group). 5ARI: Salpha-reductase inhibitor, TGF-f3;: trans-
forming growth factor-[3;.
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