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The Effect of the Compound of Tomato Extract to the Prostatic Cancer Cell
and the Prostate of the Rat Model of Benign Prostatic Hyperplasia
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Abstract — Benign prostatic hyperplasia (BPH) is one of the common disease in elderly men. Recently old-age population is
increased and we are growing more and more interested in clinical importance of BPH. In this study, the effect of PLX, which
was the mixture of tomato extract (including 2% of lycopene) and chitooligosaccharide, on prostatic cancer cell and tes-
tosterone-induced BPH in adult rats of the Sprague Dawley strain was determined. The cell viability was evaluated by MTT
method using L929 and LNCaP cell line, pretreated with various concentrations of PLX. The expression of prostatic specific
antigen (PSA) and Sa-reductase genes were evaluated by realtime PCR using LNCaP cell line and compared various con-
centrations of PLX with 50 uM of finasteride. An experimental prostatic hyperplasia was induced in male Sprague Dawley rats
by giving testosterone for 8 weeks. After 2 weeks from start of giving testosterone, PLX and finasteride were administered
orally once a day. The results were analyzed with prostate weight per body weight at 8 weeks. Cell viability of L.929 cell line
decreased specifically at the concentration of 2000 pg/m/ of PLX. The cytotoxicity of PLX to the LNCaP cell line was shown
at above 500 pg/m/ of PLX. The inhibitory effect of PLX to the expression of PSA and So-reductase genes in LNCaP cell line
increased with the concentration of PLX. In vivo study, the results of PLX and finasteride administered group were 3.75+0.60
and 3.49+0.49 prostate weight x 103/b0dy weight, which were lower than the result of BPH induced group (4.74£0.58). These
results suggested that PLX may be an effective material in BPH by having the role of the 5a-reductase inhibitor,
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In vitro study

AY 2T - FolEHo] 2% FHE EntE FE2AL
Lycored Natural Product Inc.(Israel)ollA] A& ®Fo} AME-3}
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MZ MES MY - 434 AR A2FE F VHRE,
A AQ8-m M Ee] A=<l 19297 androgen receptorel] 2]
24 Ak AEA F% HEQA INCaPE ARS8
AN e, 19298 10% FBSSF 100 unit/m/9] penicillin/
streptomycing 1% 3715 DMEMEI A & AFE-315om,
LNCaP2 10% FBS9} 100 unit/m®] penicillin/streptomycin
< 1% H7FsE RPMIL640HIA & ARS-3FATE 2t N EFE
37°C, 5% CO,2 =2 uig7] oA vidFatdem, viek
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2000 pg/m! Fx2) AgEdo] TFhE vl 2487k
WjF 5 MTT 200 pg/mPt 31 vjgelS welld 200 pg
A Yo & thA] 347k Fot st vk 3 uiglS
22 DMSOZ welld 100 pg/msy Fo] 557+ Ao =
23t Formazang 2318 ¥ microplate reader® §8%
570 nmollA &3 8t}

LNCaP MZOM RNAS| 22| — ujst LNCaP A=l
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2|3}, finasterideE 50 pMe] B=Z AT F 24417k wj
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FEHUE A2)E LNCaP Al X7t J& 100 mm dishE 1X
PBSE A2g & MEE FojRolr Y4lEe7E o4t
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o chloroform(CHCL) 100 /2 37} 3 13,000 rpmei 4]
&4 B3k & oF 400 po AF5N-g 3]3te 2-propanol
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Table L. The oligonucleotide used as primers were as follows

Gene Oligonucleotide sequence
5'-CTCTCGTGGCAGGGCAGTCT-3'
5'-GGTCGTGGCTGGAGTCATCA-3'
5'-GGCGATTATGITCTGTACCTG-3'
5'-GCATAGCCACACCACTCC-3'

5AGGTGAAGGTCGGAGICAAC-3'
5'-TCCATTGATGACAAGCTTCCC-3'

PSA

Sa-reductase

GAPDH

400 piot TF S F HHs] EE3 DoolA 1587
28kt o]& YAl 13,000 rppmol A G4 B3 3 70%
qekSZ FAMIslaL 557k vaccum pumpdiA] 7AZ3le] RNA
£ FZ319t}. %3 RNAE DEPCE A&3h 20 pio] =
Faol 59 65°CY heating blockoll Al B-8413} A7 &
first strand cDNA g3l AME-8}iHt

ATAISELIAHIS (Reverse Transcription-Polymerase
Chain Reaction;RT-PCR) — RT %2-& Z4]H total
RNA 3 pg& 65°CollA 5% &< MAdAIZIZ, 3710 2.5 !
10 mM dNTPs, 1 u/ random sequence hexanucleotides
(25 pmol/25 pl), RNA inhibitor24] 1 u/ RNase
inhibitor(20 U/ pl), 1 p/ 100 mM DTT, 4.5 p/ 5X RT
buffer(250 mM Tris-HCI, pH 8.3, 375 mM KCIl, 15 mM
MgCL)E 7}tal DEPC A 2@ S/FEA HZ 297t
20 W7t HEE STk o] 20 pe) whg EFg 7 Ao
5 2,000 rpmellA 5%7F A sk 37°C 2 4230
Al 60% FF WHEAIA first-strand cDNAS 3438 ThS-,
95°CellA 58 F<F WAgte] M-MLV RTE E&43} A2
T 3o] 4E¥ cDNAE PCRol ARt

Realtime PCR - PCR-2 Corbett Rotor-Gene
3000(Corbett Life Science, UK)Y& o|-&-3le] =33}t vt
2 oln] I 2] cDNAS FYPOo 2 A g3y, F3

0 2
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o &}t primer= PSA, Sa-reductase, GAPDH #3125 &
#317] 93t sense primer(20 pmol/pl) 9} antisense
primer(20 pmol/pyE E¥3st 3 wWE 713k, Qiagentte]
QuantiTect SYBR Green PCR kit mix 10 p/Z- 3713 o}
2% FH7F 207t HEE HAESHTE 7HSHE pre-
denaturation; 95°C, 15%, denaturation; 94°C, 203,
annealing; 60°C, 203, elongation; 72°C, 20 & 60 cycle
ZH 02 PCRE 3315 tH(Table I). PCRE F3J3F 3- 4]
¥ A 7}= Rotor-Gene 30002] Delta Delta CT relative
Quantitation®. & £33} ch.

In vivo study
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3, 49 2FAEEH SEYQ sFAZA = AP YIE
0.15 miE 3¢9l 3 W 0% Mo F3IFALE sy A%

4 o 8

Saline 0.3mi(s.c.

control every two days)

Saline 0.15ml(s.c. every three days)
+ saline 0.3mi{p.o. once a day)

Testosterone
T-control | 3mg/kg(s.c. every
two days)

Testosterone 1.5mg/kg(s.c. every three days)
+ saline 0.3ml(p.o. once a day)

Testosterone
T-PLX| 3mg/kg(s.c. every
two days)

Testosterone 1.5mg/kg(s.c. every three days)
+ PLX 120mg/kg(p.o. once a day)

. Testosterone
T-finasteride| 3mg/kg(s.c. every
two days)

Testosterone 1.5ma/kg(s.c. every three days)
+ finasteride 2mg/kg(p.o. once a day)

Time (weeks)

Fig. 1. Treatment protocol identifying the dose, route, and sequence of saline, testosterone, PLX, and finasteride used for treatment
for each of the four groups evaluated. (s.c.:sub cutaneous, p.o.:by mouth)
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In vitro study

HE dES HE - MTT AFEE o)8-319 10, 50,
100, 200, 500, 1000, 2000 ng/m/ F=2] PLX7t ¥3H4 vl
Aol 1929 M EFS} LNCaP A EF2] 2447 vk 3 A
FAEES 3 Uiz} v stk L9299 = PLX
9] F= gl w50, 100 pg/miiA e thZ2(100%)
of Hlat ok F7hske e BRI, 2000 pug/miol A
79.411£2.09%2 FjH o2 BE L] 7HA3AtHFig. 2).
LNCaP M EFo)A = PLXS] T=H Aol wetr] Az
AEEo] YZZ(100%)e] Bldtd ZAdhs A Ao
B 500, 1000, 2000 pg/miolA z}zb 58.62 + 6.87,
51.14£7.52, 40.72+2.17%= &l Hlete fodoz
AE &) a0 tHFig. 3).
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Fig. 2. Cell viability was assessed by the MTT assay in L929
cell line pretreated with PLX for 24 h. Each bar is the mean+
SD. *:p<0.01
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Fig. 3. Cell viability was assessed by the MTT assay in
LNCaP cell line pretreated with PLX for 24 h. Each bar is the
mean+SD, *:p<0.01
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Fig. 4. Effect of finasteride and variuos concentrations of PLX
on the inhibition of PSA by realtime-PCR in LNCaP cell line.
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Fig. 5. Effect of finasteride and varivos concentrations of PLX
on the inhibition of 5o-reductase by realtime-PCR in LNCaP
cell line.

A Z4ad AHE RAFoH, PLX A B¢
Zwe] ¥lsle 100, 200, 500, 1000 ug/miollA 24zt 67, 27,
10, 3%% 5% &0 2 PSA FA7} ZFAFAUTHFig. 4).
Sa-reductase FXIAI WHHE EH - w3 LNCaP Al
Zo) PLXE Ztzhe] dishell 100, 200, 500, 1000 pg/m! =
=2 X233, finasterideZ 50 uM2] FE 2 A3 £ 24
A)7F v oFsle] realtime PCRYCE So-reductase T35 =
A%t 23}, finasteride A2 hZ2(100%)] BI5lA 50-
reductase 727} 78%% 7H48IHoH, PLX A& iz
ol H]3kd 100, 200, 500, 1000 ug/m/ F-=A zHzt 73,
80, 69, 52%= YEhHO] 200 pg/mPlA 2171 2718194
T Fe o)&EZ 07 Su-reductase ToX|7t HAERs AdRS
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Table IL. Effect of PLX and finasteride on the prostate weight per body weight after oral administration to the benign prostatic

hyperplasia model rats

body weight (g) left testis (g)

right testis (g) prostate (g)

control 511.75+9.91 2.20+0.05 2.20+0.04 1.73+0.09 3.38+0.17
T-control 518.00+9.64 1.55+0.15" 1.57+0.15" 2.46+0.30 4.74+0.58"
T-PLX 516.25+10.59 1.48+0.08™" 1.51£0.10™" 1.94+0.35 3.75+0.60
T-finasteride 514.17+7.03 1.47+0.10™" 1.4840.09° 1.80+0.26 3.49+0.49"

*:p<0.05 between control and T-control
**:p<0.05 between T-control and T-finasteride
**%:p<0.02 between control and testosterone administered groups

B ATHFig. 5).

In vivo study
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I YHA 6F U A EFE AT Fo SHA
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