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Abstract

Soy foods are a unique dietary source of isoflavones, which have effects relevant to prostate cancer pre~
vention. The present study determines the effects of a short-term isoflavone supplement on serum PSA (prostate
specific antigen), lipid profile, antioxidant status, and immune system in prostate cancer patients. Ten prostate
cancer patients were supplemented daily with 150 mg of isoflavone for 2 months. Blood samples were collected
baseline and 2 month after for analysis of PSA, serum lipid profiles, total antioxidant status (TAS), grade
of DNA damage in lymphocytes, IL-6, VEGF and TNF - e . After 2 month isoflavone supplementation, increased
significantly a total of estimated urinary isoflavone excretion and did not change PSA. Serum lipid profiles
showed significant change in serum total cholesterol level (p=0.007). However, there was no significant change
in HDL- and LDL-cholesterol levels. TAS was increased but not significant after isoflavone supplementation.
Tail moment (TM) was decreased and especially tail length (TL) was decreased significantly (p=0.043). IL-6
level was decreased but VEGF level and TNF- ¢ level were increased. The resuits of the present study led
to the conclusion that the isoflavone dosage (150 mg) in supplement had positive effects on the serum total
cholesterol level and DNA damage.
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A5A] ol A A AHH 272 F, A& 84
144 358 F Agadoh A8 8cc YL 27 4 ccX
v}o] serum3?} plasma® £2] g 3 Ab-g A A7pA] -70°C
WESo Baslgdct 2% serum plasmas PSA, &
2 ~HE, HDL 3 2HE 5% TAS(total antioxi-
dant status) 222 437 Al E DNA €4 A =&
7] 218} comet assay, A HHHH-&-of] #od3li= IL-6, VEGF,
TNF-e 9 34& 98 A=A

PSA (prostate specific antigen) 23 : PSA &3 -2
v] = DPC 2| AF] immulite20002 ©]-8-3}93 chemilumines-
cent methodZ o]4-3}e] = 3lgich

Y U AL 3 P ) QAR A 25
#437)7)(Autoanalyzer, Chiron Co.)& ©}4-3ted A |4
Z Zd 262 HDL 49 482 555 &35ttt LDL &
#2228l Z-2 Friedwald®] A4 22 AF&8k9d t(LDL-cho-
lesterol=Total cholesterol-HDL cholesterol-Triglycerol/5).

Total antioxidant status(TAS) &4 : Total antioxi-
dant status(TAS)&= A ool &3l 2343 L 12
= 7zl 2.2 Commercial kit(Randox Antioxidant status, Cat
No. NX2332)& o] &-3lo] €& 500 uLE ¥ zlF £47]
7] (Autoanalyzer, Chiron Co. )2 #4354t £4 8=
ABTS®(2,2'-Azino-di-[3-ethylbinzthiazoline sulphonate])

£ peroxidase @ H0,9} vl 9} A 711 ABTS®® ofo] 27 &
QA st e ol wf$ ¢kAF HEA Ex12 600 nmolA
2"t G A Fol EA 5t FAEA o o8] 2 o] A
H o] 2 A% 34kskA) Fx o) v @ g} A4} antioxidant
level-2- 1.30~1.77 mmol/Le]|tH17-20).

IL-6(Interleukin-6), VEGF(vascular endothelial
growth factor), TNF - a (tumor necrosis factor-a ) &
A : IL-6, vascular endothelial growth factor( VEGF), TNF
- & (tumor necrosis factor- e )2} 73 AP 2 sandwich en-
zyme immunoassay(ELISA)S o] 8314 thH(21-23).

A4 W A57F o837 comet assay ¥4 : o}3] F
5o AHA b gt 5N AA AL o 120 uLs}t PBS
(phosphate-buffered saline) 900 UL-& 412 3% Histopaque
£ ol &3t Juh71-S 200 pL 2] 3kl vk Washing2 9
g o}A] PBS 900 uL<} ¥-28]% 7 suspension 200 pLLE
2 A) 28] (1400 rpm, 4°C, 48)8 F- AFZ=H 2] PBSE A A 3}
I vtE Ju-7E Aol o] &shddrl '

e85 a7 DNA €4 A =5 FA317] 9% comet
F24)9) WS Auatgch A el 7
& NMA (normal melting agarose)”} precoating® &2}o]
ol glox B2 )3T 15 uLe} 05% LMA(ow-melt-
ing agarose) 75 UL mixtureS 723 1083 £ Al &0l 4] ytx]
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% mixture’t vFE9 & ¥ o 75 . LMAE 232 cover
glass2 Yol WAz} 102 A& B@slgt} o] o]
cover glassZ w7l ¥ alkalilysis bufferel] 14]7Fget A
o] ux3ldt}. Electrophoresis 714 &elo] =2 X =
ubeke QA 5HA & oS, electrophoresis buffers < 3}
Al B3 408 7 unwinding 3t t}. 408-0] 2t & 25V, 300
mAZR settingdt Fol] 208-7F 21 7) o F3lgd} A} Fol
LTt & peutralization buffer(pH 75)% 93 244 524
3H AH3F & ethanolZ 19 Al H3tgich

Comet image #41-& ¢} 3l 10 pg/mL F%9| ethidium bro-
mideZ nucleotide® @ M3lo] dAv|A o2 A3t o
A dut72] DNA €4 A =& Ho 27 E ©|53F DNA 3
9] Ael(tail length, TL)®} tail moment(TM)=(percentage
of the DNA in the tail) X (length of the tail in im) & &4
sttt 27 Lefol i 3R 3 2709 EtolaE e
doh-o] TL3 TM3tS] 3-8 73 DNA &4 A =F 1
I FA 3t

A

gl EAEAS SPSS EA A =2 72(SPSS for
Windows, version 11.0)& o434 c}. 28 #Ho) dis)
&3 EEHAE P3tgl e isoflavone Fo A - ¥ 5
ZvZ 2] %.2] W3t paired t-test®} Wilcoxon signed ranks
testE o]&3le] FAE FHAFH T, FYTF p<0.05
A BAALR folslcha Bkt

ot ¥ 1oFE

oA CHakX}el EM

2 A7 Fd2Hn=10)2] T vholw 69.94 01+ £
48 ~80A)). 7 A1 A5} A F-& 247} 165.2 cm®} 64.5 kgo| )
I F BMIE 256 kg/m ]2t} 107 2] AR A #xle
T o) ot ZAAlG o] o] F 42 T2 EAE B34 (hor-
mone refractory prostate cancer)3-A¢d 1z, 132 A H A AF
) e (prostatic intraepithelial neoplasia) 22| 22 vt %] 5
Ho] 3l 3RS B sle Aol o Extoldst
(Table 1).
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Table 1. Characteristics of subjects (n=10)
Anthropometry
Age Hei . n
(yr) eight Weight BMI )
{(cm) (kg) (kg/m")
MeantSD 699+88 165.2+39 645*38 256*7.0

"Body Mass Index = body weight (kg)/Height® (m?

71 A3} o) aZel R 24 Aoy 4 W daidzein 9Fo] o
0.17 nmol/mg creatinine®| g o1}, B8 27149 Foll= g4
0.51 nmol/mg creatinine>. 2 §-21& 0. 2 Z7}31¢ic} Ge-
nistein®] k& oA Ze}E B4 Aol HF 0.10 nmol/mg
creatininee| gl.2v} B8 2701 Fofl= 4 0.20 nmol/mg
creatinine 8.2 F7}8lg3.00, A U)o} & o] A TR ke
4 0.27 nmol/mg creatinined|4] &8 ¥ 2719 o=
4 0.71 nmol/mg creatinine & 42|30 2 Zr}slgdch
(Fig. 1.
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-2 genistein .t} daidzeine] © Egkon] ol
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o|lAEaIE MH ™ - Mt BXtel PSA x| H]|w
3 A PSA(prostate specific antigen) $5& o]jAZeli
AlH Aol FF 2052249 ng/mLAA 4 H 28 Foll=2.44
+273 ng/mLi q} Z713lgd o) GojAH el Afo]E Ho
2| okgte}. eV 3 2R BLA AL 3o} a8 A
e FAE F7{slo] PSAFAE v ag A, 228 25
A AP A #21] A= o] aFEE A3 Aol PSA 3]
7} s 3.29 ng/mLel A AF 27019 o §F 460 ng/mL
02 32E ESA AYPAY B2 BFdAA FrlEhe,
o] 2ZelE A 2R B84 AYAY Aol A= H
FEgE FA| G2 ZoE Helry wiy FEE 254 IF
At 25 A s 2 X8 A7 =1 H PSA
A olaZetE AF A HF 042 ng/mLAA] o)A F e}
2 A3 1Y FdE 3 034 ng/mLE 7FA3tg oH(Fig.
2).0|2EE B8 ol 3 2R FE AHAYG #x} 59
F 179 PSA A& W7t e veA] 492 2F
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Fig. 1. Change of daidzein and genistein in urinary iso-
flavone excretion in prostate cancer patients before and
after intervention.

*Significantly different by wilcoxon singed ranks test at p<0.05.
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Fig. 2. Change of PSA in hormone refractory prostate cancer
patients (HRPC) and hormone treated prostate cancer pa-
tients (HTPC) before and after intervention.
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230l W37} ¢ & 2 78H9Th Urban S(27)0] serum
PSAZ} 4R AAY xS e 2 Fe) o) oA (70 mg
oA FelE ¥3HA# 7} serum PSA ¢} pl85erbB-2 proto-
oncogene?| soluble p105 component FE¢ll A& 4 %-&
AEZG AFQTF Z3, d7)1H67)9] oy A F
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717k A2 g5 Y I AdApprr A 9lS& XA EA
ouf FHOZ L o)iFelie] AHA R APz
T3t AT ZEFHA © ‘c‘%% 7‘7]}1;}..&. }Absl & 7)o} 7
ol i3t dul/A s 237}

O|AZE2tE MF AN - & MEMtEXte| XAIEH st
Fig. 30l vehd nie} o], & ZHYAHE e ola
ZE HFH A - 3o HF 191 mg/dLe A 178 mg/dLE $-2]
o g ZtAaEAtHp=0.007). LDL SdLHE 53 JF
123 mg/dL A 112 mg/dL = A &=¢l 2, HDL 3 2 H &
P& T 46 mg/dLel A 39 mg/dL.o.2 A&tsl e v}

ebytr.
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Fig. 3. Change of serum total cholesterol, HDL -cholesterol
and LDL-cholesterol in prostate cancer patients before and
after intervention.

*Significantly different by paired t-test at p<0.05.
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2P AH & folHelA ekt ont
IL-69] 7}4E B9 e u(Table 2), o)+ A estrogen
A F2E 7P$l o] A Fetro] HA A FeFg v]A
A= 7ol AlES HelEr) B ATl IL-62 Aol
% At #FAted A Fobshe AL bt 2 (35,36),
Drachenberg 5(37)2 & "o“%lﬁr dgAde s APAA &

Table 2. The effects of isoflavone supplementation on
cytokine levels in prostate cancer patients before and after

intervention (pg/mL)
1L-6 VEGF TNF-a
Month 0 2 0 2 0 2
Mean 6.84 6.21 271 441 8.16 833
SD 492 3.30 248 401 129 125
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a3tvt 39, B o 245 VEGFS} TNF- ¢ & | 4&E

B A F Auc A oY $ed 2318 Folsig ot B4
[o]

ZoJ8 33 A AAF F9 shlel VEGF= AeolR el A &
7}8H-2 ® o] (38), Duque 5(39) ¥ Turner®t Jones(40)7}
S2E B34 B¢ 29A 948 #AE 2R VEGF
2 A3 A3 322 284 8219 VEGF/} 213 A 948
FAE G E5-E Btk £3PSA #2117 £ #2)
A A VEGF +A = Z7HE 9 &5 A& g, £ 4+
A% ojo} FA8HA vhebgth TNF- o & VEGFS} o 3
Aol gle] =& ARG Ko, HE HAxA st gAYy
+ 58] VEGF+ R& AgAstelA] 22 2314 e} 3
¥ 5-3 gelsdlgg on o] E2(PGE2)2} TNF- e o ¢} 3l
=8}y 3H9vH41,42). David $(43)2 100 mg9) o] &
S Al A 353 5t 58412 A, TNF-e¢ & A
g} 3 o} 9] lymphocyteol 4] NF-kB activation®] £¢-&&
818}l 2 o NF-kB activation® w7023 TNF- ¢ A

o MW o T o

o|aEEtE MFH7E MEldgste] gMstAAlo| olxl=

Total antioxidant status(TAS) : & oA A
o}gtz}2] 845l H -2 TASE S &g A3} o4 F
2 43 Aol HE 1.39 mol/LellAl 2709 A3 F 148
mol/LZ Z7}3l o) FAA SR F2 gl Aoz HolX]
22t thHp=0.092)(Fig. 4). A At FAbol A ol aFet &
FoAt A, Fo A -F9 FaabatE 2 AAHE Yl 1.30
~1.77 mol/L gkl A Z7hslsict. v} o] Y=
& 71Eoz & FHo)u, A5 & AET A E, Ao

I FAQAL el o) vk E 5 USE 2 Eof ok
g, Table 3l vhebid vp2} ho], 2} 7 7] 2] 9] d] o]
2 2 A, ol 2 BehR 4H Aol T4 o] A4
TAS(n=10)
2
18 } 130 1.48
1.6 | T
1.4 r J.
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=
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£ 08
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Fig. 4. Change of TAS in prostate cancer patients before
and after intervention.

Table 3. The effects of isoflavone supplementation on (otal
antioxidant status in prostate cancer patients

TAS

Reference value 1.3~1.77 (mmol/L)
Patients 0 month 2 month
1 1.03 1.23

2 1.26 1.39

3 1.68 1.45

4 1.19 131

5 1.16 1.23

6 1.39 1.8

7 1.72 1.85

8 0.99 1.06

9 1.78 1.72

10 1.66 1.69
Mean 1.39 1.48
SD 0.30 0.28

Aol FallolA ekskd 59 9] $hx}-E(subjects 1, 2, 4, 5, 8)¢]
AF 20Y Fol 43 )71 Hd e =& A4S
THE g2y olaFeliE AV AFAAY Ao
EAE Zold ZFAAE 230t 9l ALe® ¥y

Comet assay S $3 DNA €4 A% &4 : 224 o
2} DNA €4 A& &3 3517] ¢ comet assay & Al
%3 A3} tail moment2] 7-$- HHF 0.17404] 0.112 743}
g} fo ]l Zol = §1%)2.5 (p=0.225), tail length2} 7
$- = 0.89 umell A4 0.71 pm= 94 o 2 zFA st thp=
0.043)(Fig. 5).

o] A Zetie] djrl-EAQl genistein® tyrosine kinase
growth signaling= o A A] 7] 2. 24 celloll 4] ¢} apoptosis&
f4tsle] DNA damageS Foli1, U3+ WellA topo-
isomerase 15 QA= B o7l A E A o) vigk &
2 AF7t FHA I eH44-47). Miltyk 5(48)& 209
AP g2 Ao 2 genistein 300 mg/dS 457 A1 3
Al 7] Fof T}A] 457F 600 mg/de] genistein A F 3+A 3}
g2}, TM(tail moment)ak2] ZFar) -2l Ao]=] 9482
B 38l9it). Mitchell®} Collins(49)9} Aol 2™ 77}
g A S AR O TR 8kl 1 LA 4577 AR
At A ate] of 572} Hy00¢l 28] DNA damage®
F J oo A5 v|aL A, F o} DNA &4 ol £-94
Q) ZA4E Bolx] Egr} 3y endonuclease ME =2
A] DNA pyrimidine®] AF8H4] &4bo] 158 Fshadvt.
ol o]AEe Y akslsy Teiste] A9 genistein
3} daidzein FE9] 719} AFo] 3l&& BT Aol
& 4 A Ak =8 o)} fAFsLA Zora 58 AFelA A
g GAlS djak ez 357F 3o 100 mgd] oA E RS
A#H A st QA 434 DNA EAA = E SA 3=
marker$] 5-hydroxymethyl-2’-deoxyuridine(5~OHmdU)
5 54T A3, o A7k dobxith o] Mitchell 5]
Tl A comet assay®l] €13t DNA damage®] 7}4-¢} Davis
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Fig. 5. Change of tail moment and tail length in prostate cancer patients before and after intervention.

*Significantly different by paired t-test at p<0.05.

59 AFelA et Z2e A3E Bolm Ae]th(43,50).
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E gt e AHAQt FxLE o2 o] 2}
24 437 45 PSA 55, A& S|, g9 d9 A 2
A A off w1 A= o kol A3} HESFAF Shdch A Y
Aol Al 3FF 150 mg®] o] AT A H A 7] A,
Fehi A4 Aol vls) Al W o] s Fetof widwFe] £
Aoz 27189l PSA(prostate specific antigen)®] 7-$-

olaZutl A4 AR AH 21 Fo A7 FAEE B
°ﬂ°‘4 freldad 58 o ddrl ol AH AH
Ak #ate] I A A A" v x]) = d g WG 24 AH,
F Fo 2w & A olaEuE A H AR A vE A A
22 Foll ooz 7hAaEg s LDL S8 2 &9 3¢
o|aFetE AAH 2% Foll st AFE B ou f2A
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