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The Effects of GAC on the Biochemical Profiles and
Quality of Life of Metastatic Prostate Cancer Patients

Sung Joon Hong', Byung Ha Chung Jung Soo Kim’, Min June
Lee’, Sun Yoon Hea Young Oh', Eun Jin Lee', Heon Gwan Lim',
Sun Bux1ang

"Department of Urology, Urological Science Institute and Bmm Korea 21 Project
for Medical Sczence Yonsei University College of Medicine, *Department of Food
and Nutrition, Research Institute of Food and Nutritional Sciences, Yonsei Univer-
sity, Seoul, Korea, *R&D Division, Amino Up Chemical Company, Sapporo, Japan

Purpose: In order to evaluate the effects of GAC, which is the combination
of active hexose correlated compound (AHCC) and genistein combined
polysaccharide (GCP), we investigated the changes in the biochemical
profiles and the quality of life of prostate cancer patients with androgen
suppression after the administration of GAC.

Materials and Methods: Thirty two eligible metastatic prostate cancer
patients between the ages of 54 and 84 were enrolled in this study, and
they were supplemented with 5g GAC per day (n=23) or placebo (n=9)
for a 6 months period. Blood and urine sample analysis were taken and
the quality of life (QoL) was assessed using the Visual Analogue Scale
(VAS) and the Functional Assessment of Cancer Therapy Scale Question-
naire (FACT-G) at baseline and at post intervention (after 3 and 6 months).
Results: Twenty six patients (n=18 in the GAC group and n=8 in the
placebo group) completed the 6 months intervention. No statistically signi-
ficant adverse events were reported by the study participants. GAC had
no significant effect on the serum biochemical parameters. However, all
7 GAC-treated hypercholesterolemic patients had their cholesterol level
decreased after 3 months treatment (p <0.02). Results of Comet assay
showed significant decreases in tail moment (p <0.009) and tail length (p <
0.004) at 6 months compared to baseline for the GAC group. Although
the results of the VAS were inconsistent, the score for physical well-being
was increased in GAC group on the FACT-G analysis (p<0.05 between
baseline and 3 months, respectively).

Conclusions: Oral administration of GAC 5g per day for 6 months showed
a decrease in DNA damage of blood lymphocytes and in the total serum
cholesterol level in hypercholesterolemic patients without any significant
influences on the serum biochemical parameters of the metastatic prostate
cancer patients. Further studies on the role of GAC are necessary to clarify
the advantage of GAC supplementation in prostate cancer patients with
androgen suppression. (Korean J Urol 2006;47:467-474)

Key Words: Prostate cancer, Genistein combined polysaccharide, Active
hexose correlated compound, GAC
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2~H 9 (genistein)S 73t

genistein combined polysaccharide (GCP)$} AT ANA F=
3l active hexose correlated compound (AHCC)7} £84 715
A4 A Folt. GCP= Ul F o] & TE (isoflavone) ol A Lo
7 AEA A 2EZZ (phytoestrogen) o] UF 02 A/F2<
Ad T JRojH, AYHANME o] AZE 9 hALE
Aol AY2H ey tho]=A) 9 (daidzein) ¢ HAEEH=H,
ol AEA dzEZze] AP S35t 1 9GS vl
A F s ol O o)A ZTEL 5q FYEL, o}E
wlE}A, tyrosine-specific protein kinase2] &3} A48 A
/\4 S O-]xﬂs].];]. 1:1:5]. o]/\ g]_};l_‘/] HLoL 041—]] EJJ- 263
9 FEAY F 179 (65%)°14 UFHA AHASGE
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989130 /MutE J|5A AEo T oy ERO
£in ﬂ‘*ﬁﬂ% A717F v Fasto] Az FAA —Zr%%i
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B Ao AMES GACE Y& o1r| =] 3]A} (Amino Up
Co., Sapporo, Japan)ol| A A&t o™ GCP} AHCCY} 1:1
2 3% 500mg GAC capsule= 315 10¢ H&3l=5 &
o2 4 150mge] AYZH A 71.2mge] the] = A2
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analyzer (SMA) datgon, F712 FE A2E 8ml
gole woz ol Ag ARAA 70°C YEIL B
}0313} Comet assay®l] ©]&3l= HZ3 EIE 93] &
120pl= PBS (phosphate-buffered sahne) o00p12}t 43
hlstopague 100pE ©]&3te ¥ £ #Ystsith
3= THA] PBS 900plE A}, 1,400rpm,

4min, 4°CE JAEE & A=A PBSES A A3t -80°C
oA F T AL T AA AL BB

AT
%E
=
=

=
=
=
=

ofr

e s
o ﬂ%

ACH
r°"



BMZ 9 : Mo| MM 3

(A= L= R )

1 O|2EEE MEY A B ATE 5ol e 4
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2) 2% s £4: High Performance Liquid Chromato-
graphy (HPLO)Z £418 st9l o, 1hes] 33 &% &
20mlE %719 % (2,500rpm, 10min)d+ ¥, 445 Aol Sml HOAc
buffer$} 120ppm flavone stock solution 400p-S % 7}3ke] A
2] gt &, acetonitrile?} FFE AHE-3F] 4 0.8p/mino]
2] 15% acetonitrile: 85% HOAc bufferol| A 50%:50% 2 407t
WA 7] -, 85%:15% 2 203 S F AT AP AE-
3l 7] 7]+ Waters 3690 separation module®] ™, detector= *
71 B4 2718 7] 98] WATERS 996 PDAS A}-&-3}
A 2S5 F, WATERS 2487 Dual 4 detectorS AH§-
ato], tho] =A| 1S 260nm, AU ZE] 1S 250nmel A 33
At} Columne Symmetry C18 (4.6x250nm HPLC Column,
WATERS)e 5 ZAF A AJ2FeE Symmetry guard column
(4.6x25nm, WATERS)S 43t ALE3tth 1€ 2
¥}+= MILLENNIUM32 data analysis program3 A}-8-3}e] 2
3 = Alte A

5. Comet assay

DNA &2 8 o =35 #2381 single cell gel
electrophoresis (SCGE)Z ZA43tth” #83 d=F 151
2} 0.5% low-melting agarose (LMA) 7515 1% NMA”} v]Z]
FHH &Lglo]=o] EAA]F) AL cover glassE @l 1087

WARIA T gelo] Zo™ thA] 1 9o 0.5% LMA 75uE

Table 1. General characteristics of the subjects at baseline

. Placebo group GAC group

Variables (n=8) (n=18)
Age (years) 70.3+9.1 74.0+7.0
Height (cm) 168.1£5.6 165.7£5.5
Weight (kg) 67.5+13.6 68.3%9.2
BMI (kg/m’) 243129 25.312.1
PSA (ng/ml) 7.5£18.3 8.9+21.5
Patients ratio HRPC:

atients ratio 62 108

on hormone therapy

tX

toll M GAC MF 7L Matstd x|z Y afo] Hof 0jXl= g 469

Z:31 cover glassZ @O WA 108 A= RS oS
lysis buffer (triton-X:DMSO:AlKali buffer=1:10:120, v/v/v)°ll 1
AZE AFAA G BAIE ST 25V, 300mA] A 2028
7+ A 7195 Z neutralization buffer®} o &2 2 SEA 31
AHstgh ©]% 10ug/ml X9 ethidium bromideZ nu-
cleotideE @3t Am|F o2 A& A HEZF Y
DNA &34 S0 2R E o5 3 DNA 319 tail length
(TL)$} tail moment (TM=% of the DNA in the tailxlength of
the tail in pg) A= A=A}

6. 42| Z(Quality of life)

Functional Assessment of Cancer Therapy Scale Question-
naire (FACT-G)2} Visual Analogue Scale (VAS)E ©] &3}

39 A 2 B3 VAL 9P Soluget
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1z
113

HI

Az SAEAML SPSS FAEA EZEIH (SPSS for
Windows, version 11.0)& ©]-§-3}¥th 2E Wl O3] H
7 EFAAE FEgon, GAC 4F A, 3L F oL
9] 28 ke z}Fo]= repeated measures ANOVAZE H413}
AL, 717 E4S A A A AH F 30, A

F 7190 1Y, Teln A A% 4 F L7 Aol

Table 2. Changes in the intake and urinary excretion of isoflavones
in the placebo group and the genistein combined polysaccharide
(GCP) and active hexose correlated compound (AHCC) mixture/
GAC supplement group at baseline, 3 months and 6 months

Placebo group GAC supplement group

Variables Intake E();;re;;on Intake I(El)l(gc/rl;lctgion*
(mg/day) creatinine) (mg/day) creatinine)
Daidzein
OM 58.5#23.1 0.06+0.06 15.8+12.5 0.08+0.08
3M 229+12.8 0.15£0.25 17.1£11.8 0.52+0.49
6M 19.8+10.8 0.32+0.37 19.8+17.2 3.34+4.02
Genistein
OM 69.6+29.8 0.11+0.22 22.2+18.4 0.08%0.11
3M 40.0+19.1 0.21+0.34 23.1+16.1 0.56+0.89
6M 29.4+182 0.18+0.18 28.1+24.3 3.18+4.16
Isoflavone
OM 128.2+#52.8 0.19+0.27 38.0£30.8 0.18+0.16
3M 539+31.8 0.36+0.37 40.2+27.6 1.12+1.16
6M 4924288 0.50+0.55 4794414 6.52+7.79

Data presented are mean+SD. BMI: body mass index, PSA: pro-
state-specific antigen, HRPC: hormone refractory prostate cancer

Data presented are meantSD. *: comparison among the excretion
changes of initial, 3 months and 6 months, p<0.02
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£ paired t-test®} Wilcoxon signed rank testS ©]-&3lo] A&
st FoFE p<0.05S FAXCE FYstrta Btk

M
=

1. A A

GAC $oi 72 184, 9 =
th GAC Fel29] 3 T 19 e AT £F FHo|

Table 3. Changes in the blood and serum biochemical characteristics
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AABE AT A2 A HolEA),
|2Zetnel Fulz okralA 42

(o))

9.6+29.8mg, 128.2+£52.8mg®] %111,

. Placebo GAC . Placebo GAC
Variables Variables
group supplement group group supplement group
Total oM 195.5+39.6 206.9+37.1 WBC oM 6.89+100.75 7.58+2.28
cholesterol 3M 201.9+34.6 202.6+34.5 (x10°/ul) M 6.69+1.23 7.19+1.83
(mg/dl) 6M 201.6+42.5 196.8+42.8 6M 6.48+1.05 7.02£1.73
Glucose, AC OM 117+18 108+38 RBC oM 4.47+0.25 4.13+0.62
(mg/dl) 3M 1129 108+24 (x10°% M 4.48+0.25 4.10£0.72
6M 115+15 103£15 6M 4.41+0.20 4.16+0.56
Albumin oM 4.54+0.22 4.3610.27 Hb oM 13.7+0.65 12.8+1.8
(g/dl) 3M 4.98+1.05 4.37+0.21 (g/dl) M 14.2+0.62 13.0£2.1
6M 5.80+1.66 4.50£0.21 6M 13.9£0.79 13.2+1.7
AST oM 27.4%7.7 21.5+4.9 Hct oM 40.0£2.0 37.5+5.0
aun 3M 26.6+6.4 22.0+4.9 (%) 3M 41.0£1.9 38.315.9
6M 26.8+8.0 21.2+4.9 6M 40.6+2.2 38.6%4.6
ALT oM 27.4%13.3 18.7£5.7 Platelet oM 237441 24575
I M 29.4+13.7 16.1+5.5 (x10°/1D) M 235+43 236+68
6M 28.4+17.7 16.8+5.5 6M 249+52 236153
BUN oM 18.3£5.2 17.945.8 Neutrophil oM 4.16+1.17 7.02£11.32
(mg/dl) 3M 17.2£3.9 18.846.2 (x10°/ul) M 3.64+0.98 4.34+1.52
6M 18.6+3.5 19.3£8.2 6M 3.56+0.74 4.00£1.62
Creatinine oM 1.08+0.13 1.14+0.28 Lymphocyte oM 2.19+0.56 5.914£9.66
(mg/dl) 3M 1.04+0.15 1.14+0.33 (x10°/ul) M 2.20+0.50 2.11+0.77
6M 1.08+0.16 1.15+0.32 6M 2.27£0.56 2.07£0.60
Ca oM 9.69+0.64 9.47+0.47 Monocyte oM 0.33£0.06 0.77+1.49
(mg/dl) 3M 9.83+0.50 9.4710.41 (x10°/1D) M 0.43£0.16 0.39+0.13
6M 9.96+0.59 9.5440.51 6M 0.36+0.11 0.41+0.17
Inorganic P oM 3.55+0.54 3.54+0.58 Eosinophil oM 0.20+0.12 0.38+0.74
(mg/dl) 3M 3.70+0.59 3.80+0.60 (x10°/ul) M 0.17+0.11 0.21+0.13
6M 3.84+0.29 3.77+0.51 6M 0.17+0.09 0.21£0.11
ALP oM 79.9+36.37 197.7£338.3 Basophil oM 0.06+0.04 0.09+0.15
aun 3M 82.6+34.39 160.7+218.4 (x10°/ul) M 0.04£0.06 0.06£0.10
6M 77.1£28.19 174.5£225.0 6M 0.04+0.03 0.05+0.03

Data presented are mean+SD. AST: aspartate aminotransferase, ALT: alanine aminotransferase,
phosphatase, WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, Hct: hematocrit

BUN: blood urea nitrogen, ALP: alkaline
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Fig. 1. Changes in the concentration of the total cholesterol in the
serum of the GAC supplement patients with hypercholesterolemia.
*p<0.02 for comparing the initial mean and the 3 months’ mean
by using the Wilcoxon signed rank test.

GACTI A& 15.8+12.5mg, 222+18.4mg, LIl 38.0+
30. 8mg°i gloFrol o] AZeHE 43 o] GACTRT =
Ao g zAH Yo, AT A1 3 3493 67 Lol F
7551 ojaZ e HAHFS F o ol AolE HolA Fk
o} GACTAI A= GAC A3l whe} &W o o]AZ et 9
Hj A go] F7bsl L, ol o vl A Fol A F

712 B9H (p<0.02) (Table 2).

3. YotetX| ol Bist

T 2ol 747 245 AukAel ol L AHSA A%
£ S repeated measures ANOVAE o] -§3to] #4319 1/}
BE ARN RAEOR NFT W £9% e
AT} (Table 3). $1F+2] H i PSAE 7.5+18.3ng/mlol| A 03
T AF Z 6 LolA 17.9442.0ng/ml O 2 ThA Z7}ete
o1, GACTIAE 89+21.5ng/mlo A 22.1+38.5ng/mlC.
2 F7183th GAC A3 & A7 tidAte] €% Wi LDL-,
HDL-Zg 2H & F52 2 #s) gllth 22u 93 W
Z iaﬂ*ali TES GACTNA A3 AT Bty o
—‘:: 3 271 3 W T S 2EHE FF0
2 1Y 2HE 855 AW 782 34
gt A4S B YT (p<0.02, Wilcoxon signed
rank test) (Fig. 1).

2~ 71—/\—0‘]_

i DY

220mg/dl ©]’¢S
2 M2 T 99
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N

ol
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Comet assay®l| ] GACTo| AT} tail moment”} 26.1£15.6
oA 10.2+5.72 (p<0.009) 1] 1L tail length”} 146.2+51.0
ol A 67.3+40.3Z (p<0.004) A g 7|zt vl SHA ol $- £
Al A4S H T (Table 4). 91F HFATAAE AT

toll M GAC MF(7t Mslstx x|z 3! atel Zofl 0jRl= dg 471

Table 4. Lymphocyte DNA damage using comet assay in the pla-
cebo group and the GAC supplement group

Variable Placebo group GAC group™
Tail moment OM 28.6%19.6 26.1£15.6
M 9.6+4.4 17.8£14.0
6M 16.5+15.0 10.6£5.7
Tail length oM 171.5+84.8 146.2+51.0
M 98.1£39.0 111.7+45.7
6M 125.2+106.7 67.3£40.3

Data presented are mean+SD. *: comparison among the means
of initial, 3 months and 6 months in GAC group, p<0.009
(repeated measures ANOVA)

Table 5. Changes of the pain score in the placebo group and the
GAC supplement group

Placebo GAC supplement
group group
oM 0.91+1.29 1.30+2.11
3M 1.34+2.63 0.14£0.40
6M 0.88+2.48 0.89+2.06

Data presented are mean+SD. *: comparison between the means
of initial and 3 months in GAC group, p <0.04 (paired t-test)

2} 370 Y 3% tail moment$} tail length7} LA H QA 7HAE B

Ao, 67/ld F oA SUkeke e Bt

5. ato] A

VASE o] 83 534X GACTIA 43 & 1.30+2.11
oA 37HE $F 0.14:0400. 2 FJHQA A4S BIAOY(p
<0.04, paired t-test), A3 6702 Fol= Yok} v &
F9l 0.8942.062. 2 thA] Z7}3F31TH (Table 5). FACT-G
repeated measures ANOVA 4 ZA3}o| A F & E5F total
scoreol| = J’ W37} ¢l 01} Student’s t-test (paired) S
o] &3k 7]7‘} EXAFA e AAAE e 7F 25.1+2.99]
] 26.2+2.1 (p<0.05, 070 L3} 37§ L3 2Fo])Z GACT ol A
T3 S7HE E A (Table 6).

K
b

B d7elA e BarAd Aol o9l

* =
9 529 GACE A== & 23}, EF X7 DNA &
2ol Zo]E9I GACT F LEFY2HESAS 71 e

ANAAM dF ML Foll F ZHU2HE FX7F F3HA
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Table 6. Changes of the FACT-G subscale and the overall scores

Placebo group

GAC supplement group

FACT-G

subscale oM M oM 3M 6M
Physical 26.5+2.1 26.4+1.9 26.0+1.4 25.142.9 26.2+2.1 24.8+5.6
Social/Family 16.6£5.3 15.1£5.3 16.0+4.4 19.3+3.7 21.1%5.1 19.242.9
Emotional 21.0£2.5 21.4%2.1 20.143.4 19.7+3.7 18.4+2.4 203+2.9
Functional 19.5+6.7 17.3+4.1 18.3£6.0 227447 21.0£7.9 19.7+6.9
FACT-G 83.6+12.0 80.249.6 81.4+12.6 86.811.5 86.8+12.4 84.0+13.6

Data presented are meantSD. FACT-G: Functional Assessment of Cancer Therapy Scale

N

23tk 7 99 @3 Yaiety AxE AEHoz o
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GAC HFZ 3 PSA 39| #o3 Wahe= glgler,
ddo] A= F AT GACT 59 B &
PSA7} Z7bstsin. eyt Aol ofv] 433 113
AEAAES Ad Sxss 2F837] el Ha4d
PSA 53] 271 GAC 413 Ao} Aalel Wa
g Aolth. 3 ¥4 PSAV} A5E IAE gdoz AU
2o, ol EANE HASES & AT AelA @
7 PSA FFol f9% W7t YeUA e u o
T OE d7dME dPAG S5 e 424 o
ZEZAS AFQ flaxseed?t AAF A0S HAF 2
proliferation index®] 749} apoptosis®] 57} 27%E AU
U, PSA 9] W3tE 44 23goh” 28y 2 flax-

seed-supplement®} A X H} 2]o] To] A PSAE 2o

2 gaA7m, A9z el AR 48 oA
A7E xo]l RuAP bl QQomg 9ko =z HA3 Ate

AR, AAF 2 AH V1S 233 F74AQ A7 39
Solob & Aol

1999, W= Food and Drug Administration (FDA)= L&
HEEE3 S 7HA AFEEON A 3ol F v 25g o4

S AFT AL AnF o, Utban 579 AFNE &7
ko] o]AZEHE AHFHV 85 ZFHU2HE FES YFE
AoZ Hug vl Jth B AFME 85 F FH2HE
FEE GACTOIAN adte IS Hyod &9 71
2 MYJAAT, 7] F ZU2HE $F0] 220mg/dl ]
doldd 1THAANE L AH F FAS HAE B
T (p<0.02). o] AL A B Ao A 29 F A
e, o] AZTE HHZ A AP v F Exet 19
Aot 2] F = o 2EHE FAZAT) Y3 Ao
T2 olgt e HE Y 2HEY FaE APA A8 A
HaolM &3] 2T = JE APB A3 o =5
Z Ao A3 3 204 7] ZEHEE ALE APA
G ZHZHES] JHRAE 29 A7 2= T
oL uf o]3 FHHEY Metagde APAL] 1
S A Ao g AT H2dE FY2H S0 AY
At MES] AT lipid rafts G Gl FH = o] Akt AT A
@& FFA17]3, Caspase- 7T+ st A ZANE S A
7= 237} 215 Y. LNCaP/sHB ¥ A RdoM: =
g 2EE AT FEY 2717 FUske 5o TY9E
ANE HxE o] FH2HEF APAY ] RA,
o5 AL AAHo g FHI v ok weky Ol*
ZEE o HHe nZY2HEISE 98 A FH, A
HAd SAES gA AAFE A= 7gdh

ksl &P GCPY AHCCY} zte 3eta87]14 9 38t

UZ A Ye 52 rato) A ferric nitrilotriacetate (Fe-NTA)]
oA F=E sty 2EH2E AHCC H#7F $3tAA

& EoF v} 3tk Comet assayol Al GACTA AT tail
moment (p<0.009)$} tail length (p<0.004) 257} 43 717t



ENZF o : Mo| MM &
of Hl# sl 2w o] A4S e o] GAC 477} DNA
&5 dolate] FAALel 71T Aor gt A
o A2 370 AR A 912k 9] tail moment S} tail length
7F GAIAR FAE HAou, oE & Flete S
HAeH, ol S F7H 2= glon, @A o
AFQl St g o g E )

HAd = doll RS | BA FAVE Fo BAAA
Ak, 2k A g7)so] WAL & o] YEEo] Fo}
AWA ako] A el Fade] ¥4I Uk GAC AF
2 53 49 A Fgo e VASE 53 55547} GAC
oA HH oY ol BF FAVE 7] @ v 2
W7 gl o, A 37lE Foll= FF g st
Fe Bt o]zle 2 GACY HFHVE B/ §53
2ol FEFE HHE o= oFEn. B3 FACT-G A 2
Holl A= ARG FEolA HH 37HE Fol Fog STt
£ B4tk ol AHCCY/} ¢A1 &9 293 A5y gt
sgtamoz Qs veld F e A&A3, 1 75 el

477a 5o $AEL ARAA F

Asz, A Ao PR ABE ES St BAY &
o @AMl NSt A3 ARY Fgoz Azd
AZAAS) AT Asho] o, T o] LFEHE I} AHCC

z =

Aol APAS AT Udez g 2 AT A3 GAC
AHe 5 P79 DNA €4S 42N AL, 1ZY 2
HEIFS A A9 329 dF Sy 2HE 755
wio] FE SRE BHof AP APl A IF
< v Aoz AZs B3 GAC AFHZE 3l PSA 5
3} VAS 2 ¥ FACT-G scores2] #2174 ¢l W= gllon
PR FA A FEAHOE Fogt IS Hol 322 &
A AYAY s 1F A &9 2 P i
JFS = AoE AT

REFERENCES

1. Parker SL, Tong T, Bolden S, Wingo PA. Cancer statistics,
1997. CA Cancer J Clin 1997;47:5-27

tX

ol GAC MF I Matstd x|z & 4o Hof 0|Xl= g 473

2.

10.

11.

12.

13.

14.

15.

16.

Catalona WJ, Smith DS, Ratliff TL, Basler JW. Detection of
organ-confined prostate cancer is increased through prostate
specific antigen-based screening. JAMA 1993;270:948-54

. Epstein JI. Incidence and significance of positive margins in

radical prostatectomy specimens. Urol Clin North Am 1996;
23:651-63

. Stege R. Potential side-effects of endocrine treatment of long

duration in prostate cancer. Prostate 2000;10(Suppl):38-42

. Hong SJ, Kim SI, Kwon SM, Lee JR, Chung BC. Comparative

study of concentration of isoflavones and lignans in plasma
and prostatic tissues of normal control and benign prostatic
hyperplasia. Yonsei Med J 2002;43:235-41

. Messina MJ, Persky V, Setchell KD, Barnes S. Soy intake and

cancer risk:a review of the in vitro and in vivo data. Nutr
Cancer 1994;21:113-30

. Geller J, Sionit L, Partido C, Li L, Tan X, Youngkin T, et

al. Genistein inhibits the human patient BPH and prostate
cancer in histoculture. Prostate 1998;34:75-9

. Bemis DL, Capodice JL, Desai M, Buttyan R, Katz AE. A

concentrated aglycone isoflavone preparation (GCP) that de-
monstrates potent anti-prostate cancer activity in vitro and in
vivo. Clin Cancer Res 2004;10:5282-92

. Matsushita K, Kuramitsu Y, Ohiro Y, Obara M, Kobayashi M,

Li YO. Combination therapy of active hexose correlated com-
pound plus UFT significantly reduces the metastasis of rat
mammary adenocarcinoma. Anticancer Drugs 1998;9:343-50
Yagita A, Maruyama S, Wakasugi S, Sukegawa Y. H-2 haplotype-
dependent serum IL-12 production in tumor-bearing mice
treated with various mycelial extracts. In Vivo 2002;16:49-54
Matsui Y, Uhara J, Satoi S, Kaibori M, Yamada H, Kitade
H, et al. Improved prognosis of postoperative hepatocellular
carcinoma patients when treated with functional foods: a
prosptective cohort study. J Hepatol 2002;37:78-86

Lin AD, Chen KK, Lin AT, Chang YH, Wu HH, Kuo JY,
et al. Antiandrogen- associated hepatotoxicity in the manage-
ment of advanced prostate cancer. J Chin Med Assoc 2003;66:
735-40

Betti C, Davini T, Giannessi L, Loprieno N, Barale R. Micro
gel electorphoresis assay (comet assay) and SCE analysis in
human lymphocytes from 100 normal subjects. Mutat Res
1994;307:323-33

Xu X, Harris KS, Wang HJ, Murphy PA, Hendrich S. Bioavi-
lability of soybean isoflavones depends upon gut microflora in
women. J Nutr 1995;125:2307-15

Rafii F, Davis C, Park M, Heinze TM, Beger RD. Variation
in metabolism of the soy isoflavonoid daidzein by human
intestinal microfloras from different individuals. Arch Micro-
biol 2003;180:11-6

Rowland IR, Wiseman H, Sanders TA, Adlercreutz H, Bowey
EA. Interindividual variation in metabolism of soy isoflavones
and lignans: influence of habital diet on equol production by
the gut microflora. Nutr Cancer 2000;36:27-32



17.

18.

19.

474 st 7| TbEtE| R M 47 H M| 55 2006

Urban D, Irwin W, Kirk M, Markiewicz MA, Myers R, Smith
M, et al. The effect of isolated soy protein on plasma bio-
markers in elderly men with elevated serum prostate specific
antigen. J Urol 2001;165:294-300

Demark-Wahnefried W, Price DT, Polascik TJ, Robertson CN,
Anderson EE, Walther PJ, et al. Pilot study of dietary fat
restriction and flaxseed supplementation in men with prostate
cancer before surgery: exploring the effects on hormonal
levels, prostate-specific antigen, and histopathologic features.
Urology 2001;58:47-52

Demark-Wahnefried W, Robertson CN, Walther PJ, Polascik
TJ, Paulson DF, Vollmer RT. Pilot study to explore effects
of low-fat, flaxseed-supplemented diet on proliferation of
benign prostatic epithelium and prostate-specific antigen.
Urology 2004;63:900-4

20.

21.

22.

23.

Hong SJ, Kim JS, Lee MJ, Yoon S, Lee JM, Oh HY. The
effect of isoflavone intake on serum biochemical profiles and
antioxidant system in patients with prostatic Diseases. Korean
J Urol 2005;46:360-5

Freeman MR, Solomon KR. Cholesterol and prostate cancer.
J Cell Biochem 2004;91:54-69

Zhuang L, Kim J, Adam RM, Solomon KR, Freeman MR.
Cholesterol targeting alters lipid raft composition and cell
survival in prostate cancer cells and xenografts. J Cin Invest
2005;115:959-68

Ye SF, Ichimura K, Wakame K, Ohe M. Suppressive effects
of Active Hexose Correlated Compound on the increased ac-
tivity of hepatic and renal ornithine decarboxylase induced by
oxidative stress. Life Sci 2003;74:593-602




