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Immunological and Antioxidant Effects of GCP
(Genistein Concentrated Ploysaccharide) in
Postmenopausal Women after Gynecological Cancer

Si Hyun Cho, M.D., Ji Hye Seo’, Sun Yoon', Cheong Mee Kim, M.D., Ju Youn Hwang, M.D.
Da Jung Chung, M.D. *, Ki Hyun Park, M.D. 2, Dong Je Cho, M.D. ?, Byung Seok Lee, M.D.
Department of Obstetrics and Gynecology, YongDong Severance Hospital, *Severance Hospital
Yonsei University College of Medicine, Seoul, Korea.

‘Department of Food and Nutrition, Yonsei University, Seoul, Korea.

Objective: To evaluate the impacts of GCP (genistein concentrated polysaccharide) in immunological and antioxidant
effects in postmenopausal women with history of gynecologic malignancies.

Methods: 10 postmenopausal women after gynecological cancer, including 5 patients with cervical cancer, 3 patients with
ovarian cancer, and 2 patients with endometrial cancer were supplemented daily with 2 grams of GCP containing 120mg
genistein and 57mg daidzein. Blood were collected before and after 6 months GCP supplementation for the analysis of
interleukin-6(IL-6) level, vascular epidermal growth factor(VEGF) level, TNE-a level, high sensitive C-reactive protein(hs-
CRP) level, superoxide dismutase(SOD) activity, glutathione peroxidase(GSH-Px) activity, malondialdehyde(MDA) level,
total antioxidant status(TAS), and ferric reducing ability of plasma(FRAP).

Results: The mean age of the patients was 60.8 +8.0 years old and the mean BMI was 23.9 +5.85kg/m”. The mean height
and weight were 156.3+5.81cm and 57.7410.39kg with mean surgical menopausal age of 49.8+3.19. The mean years
after menopause were 12.20£6.57 years. After 6 month of GCP supplementation, IL-6, VEGF, TNF-a,and CRP level did
not change significantly. Thus, there were no significant changes in immunological effects. However, significant increase in
superoxide dismutase(SOD) activity(p<0.05) and glutathione peroxidase(GSH-Px) activity(p<0.05) were noted.
Malondialdehyde(MDA) level was decreased but without any significance. Total antioxidant status(TAS) and ferric
reducing ability of plasma(FRAP) assays increased significantly(p<0.05).

Conclusion: These results indicate that soy isoflavonesupplements regulate the inflammatory cytokines, including
interleukin-6(IL-6), vascular epidermalgrowth factor(VEGF), and tumor necrosis factor alpha(TNF-e) and these compounds
may have function as antioxidants and protective effect against oxidative damage to the postmenopausal women after
gynecological cancer.

® Key words : GCP (genistein concentrated polysaccharide), isoflavone, postmenopausal women, gynecologic cancer
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2 genisteind 4 AFY o] o] Fo|A L
Ao genisteins} &3 715A AEF AAE Geni
stein Concentrated Polysaccharide (GCP)7} €34 A
=d oz dF #:H oJ2EHE aglyconed
genistein} At Mg o OgRe EFEAR
e AU IHE YT & A

g B A3 e Fdd BEe sH #5747
o Aol Al GCP (genistein concentrated polysaccharide)
A7} A A ekl Aol o3 kS ]
= Ao thall Lotr A} 3koirt,

Z i i
o & &2

< 8l geni
steind GAFH E3 wjEA 7 GCP 500mgE a5
of 424 (% 120mg genistein/day, 57mg dai
dzein/day) 67§47 AT F432 FAMH Fo £
of 1 &HE FASGY BE A7 ddAeA
GCP 4% A3 GCP A3 6/Mg F9 IL-6
(interleukin-6), VEGF(vascular epidermal growth
factor), TNF-a(tumor necrosis factor alpha), hs-
CRP(high sensitivity C-reactive protein), SOD
(superoxide dismutase), GSH-Px(glutathione pero
xidase), MDA (malondialdehyde), TAS(total anti
oxidant status), 123 FRAP(ferric reducing ability
of plasma) W3ate] #AZ A& 5 A AZ YA
0}1 AR T FHE Resty 0T YEE

;}

A9 IL 6, VEGF, TNF-a =& ZA2 sandwich
enzyme immunocassay (ELISA) 9 A7l A A
Al o g AYEa T, A AJ9k2 Quantikine® (R&D
System Inc, Minneapolis, MN) o2 ARE 7]7]&
Molecular Devices V-MAX 220 VAC ELISA reader
ot CRPY Z4 & YA SHYE o] &3l 24
stglom, AME AJek& CRP-Latex (II) X2 (Bayer,
USA)o| X, ADVIA 1650 (Bayer, USA)E 2439
. 2AWYE 001-32mg/dl¢) high sensitivity CRP
2 343 EH SoDel #Ae- Marklund'9} Sheri® 2]

S o] 2381508 GSH-Px 84 Z42 Pagla”
9} Deagen" 9] WHH-& F4 3l hydrogen peroxideZ
7|48 o]&3 coupled enzyme procedure & &3}



Atk Y Ul AF FigE % 87 98l Yagi *
o] W3} Buckinghum ¥ ¢ & 538l MDA
(malondialdehyde) &%E% spectrophotometer & ©]&
sto] =43t 84 Ul total antioxidant status
(TAS) + commercial kit (Randox Antioxidant
Status, Cat No. NX2332)& o] &3] ¥ 2584
717] (Autoanalyzer, Chiron Co)2 #4899t} 3
W FRAP(Ferric Reducing Ability of Plasma) -E—*ﬁ. &
Benzie * W& &3} antioxidant powersS 24 3}
At o] HHEL colored ferrous-tripyridyltriazine
complex®] 2|3 ferric ion®] ferrous & AZHE oA =
HAE asay FOEM plasma o F AT E
233 WO R gpectrophotometerE o] {35t} &
Atk

EAA BN SPSS EA4 TR I3 110 (SPSS
Inc, Chicago, 11}2 AFE3te] paired t-testE A5+
Tpl00s 4 S FATHOE Fog AR Bt

.

(Table 1).

GCP 43 M3 43 ¥ 2% WAz wag

AEE L6525 Hi 5061408pg/ml oM 512
£32pg/miz oKt F7HEAOY FYALS AL
VEGF 3+ 3433+2748pg/ml oM 2880+
Table 1. Demographic factors

Age (years) 608+80
Height (cm) 156.3+581
Weight (kg) 577+10.39
BMI* (kg/nt) 2394585
Age at Menopause (years) 4981319
Period of Menepause (years) 1224657

*Body Mass Index
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A8

1755pg/mIS. 2 #2dle AL HAoH, TNF-a
A YAl 82041 04pg/mldl A 791+ 10dpe/mlE 7+
adke AYE EAoY f942 ¢i%ith Hs-CRP
FAE 43 A3 o1g 3 7k wg) ARHA @

otk (Table 2).

60 E ote] GCP A3 7E Fold wWeE S 7HA
747 A9 datal AA A= G te A3
£ Table 39] Yeb%ith GSH-Pxe 842 4% 6
ME & it 713 NADPHnmol/mg proteinell A 21.01
NADPHnmo/mg protein 0.2 F95}A Z7te%
(p<0.05), SODY #A wa Hy 2435 Unit/mg
protein® 2 #2814 Z7tst4ion (p{0.05), GSH-Px
9} SOD ratioE Hlws] E Az 9] 43 oY =
0311015904 07240282 S9stA =4 Uehdot
(p{0.05).
g4 MDA FAe GCP 43 67H%J AR

g HEou oL §igda, ¥4 £ gt

hva o

=2

B}\M—l—- =2
A E 9] TASS’} FRAPS 7%

%!
shs A3 = 98 A
AT (p(0.05).
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Table 2. The effects of GCP supplement on IL-6,
VEGF, TNF-a and CRP level

0 month 6 month
IL-6 {pg/ml) 506408 5124323
VEGF (pg/nl) 34332748 28801755
TNF-a (pg/ml) 8201104 791£104
Hs-CRP (mg/dL) 009014 010014




A 77 el Mol GCP YA e HAA R ik AR Y g

Table 3, The effects of GCPsupplement on GSH-Px activity, SOD activity, GSH-Px/SOD ratio, MDA level, total

antioxidant status and FRAP level

0 month 6 month
Glutathione peroxidase «
(nmol NADPH/min/mgprotein) 713341 21.01£79
fép?rome dismutase 24534213 28354279
nit/mgprotein)
GSH-Px/SOD 031£015 072+0.28*
MDA
(ol al) 043054 0.17+006
TAS
(mol/L) 130%014 140+011*
FRAP
(umel/L) 96.33+11.80 1448017033*
* pC0.05
tyrosine kinase® %% inhibitoro)® A ETF7]9 A 4 A s
progresson GAIE AAEE W BEAQd AF 4 GCP B34 A&7 FA¢ e 73l 4747
9 trans forming growth factor-f(TGF-p)& Z7+A)7] Aol atatgl AA mx= gL kst §49
© 97 A% o dA d747] A tet SOD9} GSH-Px4] &4jo] % foHoz Z7}sl9]
genistein® GCP] & 7o taje thoksl wh o) A Jp{005), GSH-Px/SOD ratic 94 #98 =712
AF7F AEHT dou A7 Fo HEs ‘/}EM A& Bo} GCP7} antioxidant activity7} 91-&
743 #747) OEVMW o]g9 Al dot Ate A 04%33’— poH, ool A FH A7
3 dAoltt 7]{ FUYANE B3I RS FH ol
¥ A A3 GCP 4FHd 98 FAY HES A& 2 A5dF S guidt, T3t AAtaE
7 H7 Aol A IL-6 A Fotele AEE B o] GCP A3 AHY *t‘M T T SR AaT
Atk ol GCP AA 671 £ A 1.6 X9 S =X LDL SYAHE Fol Agsof gude %
%7h= high isoflavone diet® A& B4 #77) o Zahz S BAste sHAsTs e AR
Aol ol " 1L-6 FA7F F7ta e A7 43 &9 ooz A 7107 AlgHT A £
T U s Aotk B8] GCP ¥4 A 8F IL- Aahe & S73te TAS 2 FRAP assay 23 M%E
6 FA7 & A I Z7HE0] HRlom, o o T4 F74e Yl o] GCP7) F¢ HEE 7}
SEGEY WY FES QAT 98-S 3 A A7 qH 59 Ftdee w9FE 9ES 3
T Ao Azddd. @A VEGF Aee & F At
growth factordl TNF-« $#X& A% /14 § &% 2 AFAME F9 isoflavoneo] F1¢+ WS 7}
AT ole olagehtol o cytokme°ﬂ A A7) A43elA oA inflammatory cytokineE &
LT AT ALE AZtHAAE, Y t)aate A5y Pistsel FHHY EHE Holx 9l
Ne 874 VEGEF FA7F A4 FA 7 EO}O‘C A A% H77) gAuet opyze} Felok HE S shd o
Hol oprtie o) AFehE-olmultifunctional cytokine$] 7 A H737) 43t N5 THE HERAR

VEGFF3] 9 A sl &
4% CRP %59 7%
ERIA 92k o] o
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AFEF: 2o WL /4A H7AGA M GCP (genistein concentrated polysaccharide) 427} B AA 2 &
Abst QA of| QS FEA ot IA B

A7 FAY HHE HA 109 H7 A4S g 25 MY 120mg genistein?} 57mg daidzein
33t e 2gm ¢ GCPE AFSHY IdANA GCP 43 At GCP 43 6714 F¢ 4L HH3d IL-
6(interleukin-6), VEGF(vascular epidermal growth factor), TNF-a(tumor necrosis factor alpha), hs-CRP(high
sensitivity C-reactive protein), SOD(superoxide dismutase), GSH-Px(glutathione peroxidase), MDA (malondialdehyde),
TAS(total antioxidant status), 712) 2 FRAP(ferric reducing ability of plasma) #H3te) 248}t

A7 FAY HHE M F10%89 A7 A9 FU4AYL 608180 MolNT HE AF L AFE 1563+
58lem, 57.7+103%g, BMI & 239+585%kg/m2 oAt ¥ tAEL F&3 AP 2 A% 543 HA0
E BT 97 ABE 49813194 Y3 A & Ak 717 HF 1224657 otk GCP A F 65X &
F FHEALY F4E T, VEGF X9 TNF-¢ & Zaste ZA%e B9y Fa4& gisich
Hs-CRP 21+ AH A3 67149 & 749 sy} 3a5A] Eghoh GCP A&7t 34tst AAld uAE gl o)
& Aol A GSH-Px¢| 84, SODY 84 % GSH-Px ¢ SOD ratiort #9384 £/t 2 (p<005), €% & 3
Asks AEQ TASS FRAPY 74 9A Ho% 45& et (p€005). ¥4 Wl MDA #AE GCP 43
Y § Zaste S 1Yoy f94dL gl

AFAE: ol AFoA F9 o AFE AAZ BAY BEHL /4 A7 GAoA Bdutde] Bajgle oY
cytokine5¢] Z2A3t3, FAsAA L AN 348 Yehle Ao Hoag

oA} GCP (genistein concentrated polysaccharide), o] AZ2hE, 2919 # A QA
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