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SUMMARY
(P &8 oFF)

The objectives of this project were to develop medical food for treatment of menopausal
symptoms.and evaluate production of isoflavone metabolite derived from soy isoflavone.

First, In order to maximize the growth of Bifidobacterium lactis BL 740 and soy isoflavone
agycones production, we investigated the optimization of a culture medium containing soy
hypocotyls, which are the by products of the soy manufacturing process, and soy proteins.
The ingredients of the medium containing soy materials (S—medium) were selected by
fractional factorial design (FFD) and central composite design (CCD) within a desirable
range. The FFD was applied by six factors: glucose, cellobiose, fructooligosaccharide, soy
peptone, soy protein, and soy hypocotyl. Soy protein, soy peptone, and soy hypocotyl were
found to be significant factors from the result of FFD for both the growth of B. Jactis BL
740 and aglycone production. The CCD was then applied with three variables found from
FFD at five levels each and the optimum values were determined for the three variables:
soy peptone, soy protein, and soy hypocotyl. In the case of the growth of B. /lactics BL740,
the proposed optimal media contained 12.73 g/L of soy protein, 29.55 g/L of soy peptone,
and 130.67 g/L of soy hypocotyl. To produce isoflavone aglycones, optimized media was
composed of 2.06 g/L, soy protein, 1.25 g/l of soy peptone, and 60.02 g/L of soy
hypocotyl.

Second, In order to determine the content of isoflavone in medical food for menopausal
women, we surveyed clinical study data which effect on menopausal symptom of
1soflavone. Subjects’s average daily intake of isoflavone was approximately about 70 mg as
aglycone. Menopausal symptoms such as facial flushing seen to be effective in improving
the minimum intake of isoflavone were about 40 mg by aglycone.

In addition, South Korea menopausal women's average daily isoflavone intake is about 30
mg. Therefore, our products over the 30 mg as aglycone was tried to add.

In order to determine the content of fermented soybean hypocotyl powder, according to the
mixing ratio of soy milk and fermented soybean hypocotyl powder, isoflavone content and
stability of product were measured. As a result, Product containing 75.4% soy milk and
0.7% fermented soybean hypocotyl powder was the most stable. In addition, isoflavone
content in product was about 40 mg as aglycone per 1 can.

This product’s protein: fat: carbohydrate composition ratio was set to 12:20:68 (% calories).

And the product caloric density was set to 1 kcal/mL. It was designed to provide protein



30g and fat 22g per 1,000 kcal and to offer vitamins, mineral 1009 depending on dietary
reference intakes for Koreans.

Fructose content in product was determined 2%. This content was showed the most
suitable taste and healthy. Injeolmi scent was the most preferred among potato, powder
made of mixed grains, injeolmi, coffee, walnut scent. In addition, we added 0.0196 gellan
gum to improve stability of the product.

Specifications of quality were set to specific gravity 1.086+0.005 g/cm’, pH 6.80+0.2,
microorganism negative in order to control quality.

We aimed at menopausal women, the preference for product was investigated.

As a result, 69.196 of the respondents have tendency to intention of purchase. Expectations
for the effectiveness of the product, 57.1%6 of respondents would be in effect showed a
positive response. They wished to improve the menopause symptoms which hot flush,
osteoporosis, skin dryness, insomnia, obesity in order through the product. 61.8% of
respondent was preference for the capsule type among ice cream, cookies, capsule, drink
type, as a result of investigation the most preference for product type. secondary, drink
type was favored as product type(32.7%).

This product was kept at 256 C and 35 TC, respectively, while 12 months isoflavone
content, pH, specific gravity, sensory score were measured. As a result, isoflavone content,
pH, specific gravity, and sensory score did not change significantly during the period.
Quality also were suitable for quality standards during the period.

Dietary supply of clinical trial was conducted twice to produce. The main raw materials of
drugs was sodium caseinate, soy milk, soybean oil, soy lecithin, fermented soy hypocotyl.
the main raw materials of placebo was sodium caseinate, soybean oil, purified water. And
soy milk, soy lecithin, fermented soy hypocotyl, etc. which contain isoflavone were
excluded.

By integrating the above results, the final product was manufactured medical food. It was
named the "GreenBia Woman Power”. Its product quality were suitable for quality
standard, as a result of investigation(specific gravity 1.0746 g/cm’, pH 6.73, microorganism
negative).

For efficient production of isoflavone aglycones from soybean hypocotyl and development of
functional food, food grade microorganisms including Bifidobacterium and lactic acid
bacteria have been screened for -glucosidase activity and bioconversion activity on
1soflavone glycosides. Among 60 LAB tested, Bifidobacterium sp. INT57 and IF65 was
isolated as best strain for this purpose. Furthermore, we tried to screen equol producing
LAB and isolated Lactococcus garvieae as a candidate but need further study. The process
for the bioconversion of isoflavone in soybean hypocotyl was optimized and the
concentration of substrate was increased up to 4 fold and showed complete bioconversion
of isoflvones. For the standardization and quality control of the product, SOP(standard
operation protocol) of HPLC analysis of the major isoflavones such as daidzin, daidzein,

genistin and genistein were established. The scale-up of bioconversion process was

_9_



performed using 200L fermentor and the conversion rate was reproducible. After
bioconversion, the product was dried and tested using freeze dryer or hot air dryer. Freeze
drying was chosen for drying process after the sensory evaluation. The specification of the
sample product was analyzed by both in-house SOP and analysis service institute (Korea
Health Supplement Institute). The sample product was used for the animal feeding study
and supplemented in the ginseng drink for women.

This study was carried out with female Sprague Dawley (SD) rat on two trial tests. In
first experiment, fermented soybean with high concentrated isoflavones in each groups has
done as follows, 1) basic chow dieted non-ovariectomized normal group, 2) basic chow
without calcium dieted sham group, 3) basic chow without calcium dieted OVX group, 4)
basic chow without calcium and with SEE (23 g/kg) dieted OVX group, 5) basic chow
without calcium and with SEF (30 g/kg) dieted OVX group, 6) basic chow without calcium
and with BL (057 g/kg) dieted OVX group. In second experiment, the effect of fermented
soybean with high concentrated isoflavones on menopause in OVX rat was examined. The
OVX rats were divided into three different groups which were treated estrogen (0.001/g),
FFR (85g/kg) and FFO (171.7 g/kg) during 12 weeks.

The measurement of body weight indicating the health status of animals is one of the
most 1mportant indicators. We evaluated body weights of diet fermented soybean
1soflavones group has no significant changes compared to control and sham group.
Fermented soybean isoflavones showed the significant effects in general hematological
changes while diet chow of postmenopausal improvement did show a significant increase in
blood components including RBC, WBC and platelet. It is strongly suggest that diet chow
of postmenopausal improvement has stimulated to hematopoietic systems. Calcium and
phosphorus in the major biochemical markers did not show any significant changes, while
the level of urea-nitrogen and creatinine in serum significantly decreased in the sham and
OVX groups.

However, in the second year, fermented soybean isoflavones treated group showed the
reduction of calcium and phosphorus in the blood, whereas the level of urea—nitrogen and
creatinine in serum lead to an opposite result.

Moreover, diet fermented soybean isoflavones and chow of postmenopausal improvement
showed anti—-diabetes mellitus effect. These results showed that fermented soybean
isoflavones significantly improved streptozotocin-induced type 1 diabetes showing the
improvements in blood glucose, hormones, and glycolated hemoglobin, lipid metabolism,
liver metabolism, carbohydrate metabolism and antioxidant enzyme in the metabolism.

Thus, intake of isoflavones in menopause is considered to be useful in diabetes caused by
osteoporosis and arteriosclerosis.

Furthermore, diet isoflavones has significantly decreased bone density in OVX animals. In
addition, diet isoflavones in OVX animals showed the same effects in bone-related major
indicator including bone density, such as bone mineral, serum hormones, cytokines, and

lipoperoxide and antioxidant-related indicators. After ovariectomy, area of trabecular bone
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was decreased and the number of osteoclast was increased in comparison with sham
group. However there was significant inhibition effect for a decrease of bone density and
increase of osteoclast in all test group. Osteopenia was caused by increasing bone turnover
after ovarectomy. Estrogenic effects of isoflavon increased calcium and inhibited bone
reabsorption.

In continuous administration for 3 months result, Dose of soybean extract and in
postmenopausal diet was NOAEL..

Therefore, fermented soybean isoflavones on the improvement food of postmenopausal
showed the possibility as functional foods showing the prevention of osteoporosis and
diabetes mellitus, but several indicators decreased effect in normal dose diet of fermented
soybean isoflavones compare to high dose. This should be improved and additional research
will be made.

The long term effects of long term isoflavone intake and its relationshiops of equol is
unknown.

It 1s a single blind,randomized,controlled trial. 60 menopaused women takes daily 72mg soy
isoflavone or casein—contained placebo for 12month, assessed Menopausal symptoms,
cardiovascular risk factor, Serum Bone marker and BMD.

Total MRS score, Facial flushing and sweating,palpitation, anxiety and sexual behavioral
change was improved. Body fat mass was increased, but waist was decreased. Serum Lipid
profile and S-CRP change was not significant. Total femoral bone loss was significantly
decreased, but spine and femur neck bone loss was not changed significantly. Bone marker
was not changed significantly.

Isoflavone is improved menopausal symptom, bone health. But the effect of equol

production was not significant.
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A3 EATHYSY S L B2

—_—

A 1A tfF wjolE o] &3 oA ZE H M FA AL =21 FH A 3

1 vu 34 A&&

ﬁH‘: FAbE S ol st miAIH A st HEstr] fete] A G A dEAdo] =2
55 AT T FAHEQl HlolE o] Table 1-13 o] ALolf= 3 Lojdtwd
¥} BHKLO}Oq WAl & Ax § Test #55 AE, MEFeArh Midd d=s Wl oasoE
Hluj =] el 2] Daidzein, Glycitein, Gemstein-% staks =435kt 23E Fig. 1-19 %
ko Testdt 5 F Bifidobacterium latics BL 7402 wlu]gA] ©3 o] 7} =9
th. whebA Bifidobacterium latics BL 740& A@d g+ = 44 dFFA=ES ol &3 )

A AH5E S

Table 1-1. B8] F A A& Test v]A] v

qE e (g)
i o} (Soy hypocotyl) 100
4 o] ¥ E(Soy peptone) 1
Zole¥ A (Soy protein) 10
H,O 889
Total 1000
40 r /
35 : --------------------------------------------------
0 r O 8. infaniis
| L facte
25 0O &. longurm
o O £. Affidus
E- 20 Wi Augancus
O L. Aelwaficus
15 WL cases
O L. aoidapfiiives
10 WL paracacal
5
1]
Daidzein Gycitein Genistein Total

Fig. 1-1. @598 oA & v e 3 A T
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2. WjolE o] &% "R X A3}

7. do} Fepel mE olaFaE muPA A%

g o] uiujgA] AHE A=
Genistein Z}7}2] A 7hol|
5o] olAZetEe] AFEo| VM

Daidzien, Glycitein, Genistein 3%

Qs

=
ZTFT I EA o] Hasks A = D 5 AT

Table 1-2. wWjo} &3 A =4

g7 "o} F¢ &S AAHSH7] f18te] Table 1-2.9F #Zo] Z wjx]& A|xste] o
= olAF et BlHIE ARl Daidzein, Glyc1te1n,
pe Fig. 1-29F ittt A3 agzols &0E

KX
l;%g)\—]:‘] 75]‘9[“% HHO}' 50 ge /\]"Q"O]'/\}\E 9;\»9—11]

g & casel (g) casel (g) case3 (g) cased (g) caseb (g)
o} (Soy hypocotyl) 0 25 50 100 150
o] FE(Soy peptone) 1 1 1 1 1
Zol e A (Soy
] 10 10 10 10 10
protein)
H>0 989 964 939 839 789
Total 1000 1000 1000 1000 1000
o HI0L 50 @
; w=o | Hio} 25 g
. HIDL 100 o
Eme -~
Daidzein sl ulo} 150 o
:INI - e -
::: HIOL 50
% 140
jor250
Glycitein E so uiok 100 @
s g — @G0} 150 2
e = . W—— .
= HIOL 50
Genistein i __HI0k 150g0
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Fig. 1-2. vjo} 3 FE Azto] wE o]AZ2E HH A Bds,

U, 2ola¥ A 3 #F(Soy protein)oll WE o] AZEE nuiFA] A

Table 1-3¢} #Zo] 7 wiA| & Alxste] Lo|ldhild Fhafe] mE o] AFdbdo] HujTA|
13l 4= 5 2l stHt}h o|aZ&etE vlulEAQl Daidzein, Glycitein, Genistein Z}ZFe] A
of w2 WslsFe Fig. 1-3¥% ZUt A= sojgdwlde] ¥3ste AxFTHT o|aZd)
Hw A AAbEE ar7]le Aog2 FlEAon o= 37k4] HlwiE Al Rl AlA

dsHAl HERStH(Fig. 1-3).

o o e

Table 1-3. Aolguld 3z w24

v & casel (g) casel (g) case3 (g) cased (g) caseb (g)
Hj o}(Soy hypocotyl) 100 100 100 100 100
o] FE(Soy peptone) 1 1 1 1 1
Aol el A (Soy
. 0 5 10 15 20
protein)
H>0 899 894 839 834 879
Total 1000 1000 1000 1000 1000
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A0ICH¥zI 5 g
#0lckNzl 100
#0JCtEIE 15
Z:0JEHE 20 g

Daidzein

o 12 0 A OB 3 42 4 MW W T2
HA Hour

v g bt
i

=g 188 g D
: 3

#0JE2E5 o
0jck=l 100
Z0jckon=l 15 0
aplctziog o

Glycitein

LI S - | 7 TR T LI T O~ T T
13 Heun

#0ICENEL 5 g
#0JEHIZE 100
#0lck=l 150
#0ICHZE 20 0

Genistein

=g 00g ‘D, sekght
§

Table 1-4.9} o] Zt wjx & AR o Loldtuld o] wlE o] LZghi o] uul
A A ArE 9l sk Aye Aojdwlde] Ao} fAREA Lol ES] TS
7t ANAFE dx FET olaZoE AbEel faste AS 1 4 Atk
Glyciteiin?} Genistein®] 74-¢ &0|FE 4 gAl B} 2 g AFESI S Al Bl @A ko] 4
& As g F 5 oy 1 Aol AA Fokth(Fig. 1-4)

Table 1-4. Aol HE FFd R =24
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U & casel (g) casel (g) case3 (g) cased (g) caseb (g)
v o}(Soy hypocotyl) 100 100 100 100 100
Aol E(Soy peptone) 0 05 1.0 2.0 4.0
2ol A (Soy
] 10 10 10 10 10
protein)
H>0O 890 885.5 839 888 876
Total 1000 1000 1000 1000 1000
Daidzein
-
. 3"
Glycitein £
i
L A0HE 0.5 0
™ 5 AL 100
- g
Genistein S -

Fig. 1-4. &= T Aol mE oj&aZE vwj A g

2}, Glucose 3o ME o|AEHE vH|FA AT
i mE olAEZuE v A JaFe BRE Qs $15te] Table 1-5.9F #o]
Zk A S Az § oo]AEdbd HMEA S glst At Fig. 1-5ol4] &lE AAF
Glucose®] #7}+= Bifidobacterium lactics BL 7402] wlu]gA] AgEo] AsE 7tA4goH
7

=
AR o2 Glucose &0l =& 5 WA gFe] o= Ae FAsATh

Table 1-5. Glucose ¥ 8= ZA

_32_



U & casel (g) casel (g) case3 (g) cased (g) caseb (g)
v o}(Soy hypocotyl) 100 100 100 100 100
Aol E(Soy peptone) 1.0 1.0 1.0 1.0 1.0
2ol A (Soy
] 10 10 10 10 10
protein)

Glucose 0 2.5 5 75 10
H20 890 835.5 839 838 886
Total 1000 1000 1000 1000 1000

i: Glucose 2.5 a
'gam Glucose 5.0 0
'e-':m 5 5-9_7. a
Daidzein =™ ___—_;::-’-I-’-—*G'ﬁi:_o_s:;_1u.u ol
- a
.g a
= [+ ]
. = o
Glycitein 2
% i e
o S w — Glucose 10.0
Genistein s,

Fig. 1-5. Glucsoe ¥ A|3tel] wt& o] Hwj A A4 s

v}, Cellobiose & #Fo] WE oA ZTE nudA] A

Cellobiose”} &% w]#|E Table 1-6.3 o] A|Z3dte] o] AZ et nin|da] s
letAth. Glucose®t mFz7EA &= Cellobiose <Al vlA W 3+&Fo] m=S&5 Hluj T A
A 83kl o o] Daidzein, Glycitein, Genistein EFolA 2& sigl oz vebytkot (Fig.
1-6)

i

Table 1-6. Cellobiose 3z vjx] XA
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U & casel (g) casel (g) case3 (g) cased (g) caseb (g)
v o}(Soy hypocotyl) 100 100 100 100 100
2 o] FE(Soy peptone) 1.0 1.0 1.0 1.0 1.0
2ol e A (Soy
] 10 10 10 10 10
protein)
Cellobiose 0 2.5 5 75 10
H20 890 885.5 889 888 836
Total 1000 1000 1000 1000 1000
Daidzein ;-.-.
2 =3 24 “11:“.‘1: 4 - - - Tz
Glycitein En
o & = iz =4 ’?':.“w‘:: 43 L ] &0 (2 T2
Genistein é"
2 13 b2 | a'"l:-“-u “ - - - 1z

Fig. 1-6. Cellobiose &3® A|Zko] W& ol&F k2 wui3A A1 sl,

v}, Fructooligosaccharide 3t & W& o] AZdE v A Ad
Fructooligosaccharide 7-¢- Table 1-7.3} 7ro] A|Fx3}e] o] AZeb A kS
A

olslgg o 25 golg Al Dadizein®} Glycitein®] 7-$- o] A~Zg}
kot 0 g9 759 2 Aol A

e okt (Fig. 1-7)

Table 1-7. Fructooligosaccharide 3= ] =% A
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U & casel (g) casel (g) case3 (g) cased (g) caseb (g)

v o}(Soy hypocotyl) 100 100 100 100 100
2~ o] M E(Soy peptone) 1.0 1.0 1.0 1.0 1.0
2ol e A (Soy
) 10 10 10 10 10
protein)
Fructooligosaccharide 0 2.5 5 75 10
H20 890 885.5 889 388 386
Total 1000 1000 1000 1000 1000
Daidzein é""
Glycitein é -
s s ﬂ;la.ﬁ.hl:'_' 43 -3 s0 &6 Te
Genistein E
o & = (E ] =4 H;' & ;Hmt:: 43 4 &0 &6 T2

Fig. 1-7. Fructooligosaccharide $+#3d A|7to] W& o] A Z T E HvjF A AAASF

AL pHOl @& o] A EE vu A A

Table 1-8% o] pHE 4-871%] FA3sle] pHel whE H|u| =
Daidzein®] 7-¢- pH7} 7hAghel whep wjuj Al A 2ol =
U Glycitein®} Genitein®] 4§+ EH3 #AAAHS g o = gl

AR

(Fig. 1-8)
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Table 1-8. pH' Hj A=A

v & casel (g) casel (g) case3 (g) cased (g) caseb (g)
vl o}(Soy hypocotyl) 100 100 100 100 100
2 o] HE(Soy peptone) 1.0 1.0 1.0 1.0 1.0
2ol (Soy
) 10 10 10 10 10
protein)
Fructooligosaccharide 5 5 5 5 5
H20 889 889 889 889 889
Total 1000 1000 1000 1000 1000
pH 4 5 6 7 8
400
Z 0
.
Daidzein Sio
L] L] e L3 23 ”133.:“:2 48 - L] L) 72
-
=7e "1k f””
Lo — pH7?_
T. o _pHE
L. s - e
Glycitein I A
g =S
2 is =3 ’-Dlu";":: 48 -4 (2] (1 Te
Genistein é“

Fig. 1-8. pH¥ A3t @& o|AFTE vwjF A AL s

3. BAA UYHES o] &3 UFFEAE w3}
T BAES o] 83 "ol wiX|EE Ru FA|Hola FEH HIES gt A4
WS olgsle]  HAH3E A AT AFESE SAEY Fractional Factorial

o
Design(FFD)$} Central Composite Design(CCD)E o] &35ttt zF A EEo] vlujdA 3}
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& AN E FFD &4 t]x}el& Table
& Table 1- 10.9} 2k} p-levele]l 0.1 o]8F #wrs akd
S ®9th(Table 1- 11.)

Table 1-9. FFD A & ] x}¢l

Fructo
Ru . . . . Soy
Glucose Cellobiose |oligosacchari| Soy protein | Soy peptone
n hypocotyl
de
1 1 -1 1 -1 1 -1
2 -1 -1 1 1 -1 -1
3 1 -1 -1 -1 1 1
4 -1 1 -1 -1 1 -1
5 1 1 -1 1 1 -1
6 0 0 0 0 0 0
7 1 1 1 1 -1 1
8 -1 -1 -1 1 -1 1
9 -1 1 1 -1 -1 1
Table 1-10. Z¥ A E 9 AA FUdF
Real Value(g/L)
Case Compound
-1 0 1
Glucose 1 3 5
Cellobiose 1 3 5
Soy isoflavone Fructooligosaccharide 1 3 5
aglycone Soy protein 5 10 15
Soy peptone 5 10 15
Soy hypocotyl 30 50 7
Table 1-11. FFD A3}
Case Variables Effect Coef. t-value p—levell)
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Constant - 321.61 31.96 -
Glucose -154.46 -77.23 -7.44 *EED
Cellobiose -17.75 -8.88 -0.86 -
Soy
isoflavone | Fructo - 49,14 2157 .08 ]
oligosaccharide
aglycone
Soy protein -9.71 -4.86 -0.47 -
Soy peptone 41.80 20.90 2.01 -
Soy hypocotyl 104.81 52.40 5.05 *1)

) p-levels of coefficients are given as ***95%, **95%, *90% by t-test

RIS

A
ZgE v)ujg A =S Table

o] 2
- 1 -
wowlgA ANANE AW An wee b 3 duets

ol g, Lol WES o

Table 1-12. CCD A& A2 R oA ZE WG A 23

R Coded levels Aglycone
un x1 x2 x3 (mg/100 g)
1 -1 1 -1 4030
2 1 -1 -1 3984
3 -1 -1 1 6836
4 0 0 0 4573
5 0 0 0 4820
6 0 0 0 4603
7 -1 -1 -1 5542
3 0 0 0 4421
9 1 1 -1 3660
10 0 0 1.68179 4313
11 1 1 1 3616
12 0 1.68179 0 3740
13 1.68179 0 0 4536
14 0 0 0 5654
15 -1.68179 0 0 6044
16 1 -1 1 4509
17 -1 1 1 4730
18 0 0 0 5286
19 0 0 -1.68179 3413
20 0 -1.68179 0 6046

o] ~Z g} v uFA|(Yaglycone) W3- &2 : R2=0.86%xx
Yaglycone=4894.64-973.49x,""~1073.00x2""+491.18x3" +363.84x12 ~33.16x2" -1063.16
OOng***+848.88X1X2—534.83X1X3+200.25X2X3
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238 A9 confident levele th&-3} 7k}
“p-level < 0.01, “p-level < 0.05, p-level < 0.1, p-level > 0.1
X1 sSoy protein, X2 - SOy peptone, Xs: soy hypocotyl

Hjok(x3) e A whe 2P A Aol A 491.18(H M E Al p<0.0D)E 7HE FaFH A= ol
Al 2AAEE FAHAY. o= tiF wjote] AHEd  ALEo] Wiy F 2 .
soy protein(x1)¥} soy peptone(x2)7d-$% o] AZulE wlujdA] R A o A2 (p<0.01),
o] 2k (p<0.1) Bl A Fo 4 ghs el

k:o
40N
rlr
S,
o

HEE WA S 53 AT E ol& 7 /Y sHHEF FaaA 1S §h7] 918k
HEg- A=t 22 plots AAISHA o™ (Fig. 1-9) o] AEetE vlujdA Aike] 45 24
o] wjx] 24L& soy protein 2.06 g/L, soy peptone 1.25 g/L, thF o} 60.02 g/L= &l FH
At

G000 goon

5000 5000

4000 4000

2000 1

1 3000

0
-1 Soy Hypocolyl
8oy Hypocoiyl

e 0
Boy Peplone

1 -2 Soy Protain

HEAoZ & 200 Lol #io} 16 kgS H7V8tal Bifidobacterium lactis BL740 vkl 2 1
= F7}she] 37C°ﬂ/\1 48N 7F Fot mwtstH A WEE WSt 948 H AT AS 48 A
b St FAAZXE st wjof HEES AL & JUh Hgo] wE g A A 6] A]

2ol A& —S— Table 1-133} 23kt

Table 1-13. i+ ®iofe] T & wWE wFA A HMIAZY] H&E
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T (%)
32

[}

]

i

22
20
93

(%)

daidzin — daidzein
glycitin — glycitein
genistin — genistein

d AR FFHE

o ol

7%

1. #js &y 2 AF A
7}

Al 2 A olaFHE WAMAIZE gwd HA7] A A
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HA =

a3

6714

120 mg/day

(glycoside, aglycone A3

H 7 =4 724, Estrogen¥}
A &3

6714

120 mg/day

(glycoside, aglycone

Ay Al A9 F4 9l
E2¢} FSH &7 ¢l&

do

60 mg/day

E2¢F FSHY &% 31+

V3 AglEhe]l 54 marker<t

hormone =& & ¢l
Azt FA e St

SuF X-A&go| A =2
71—/}}/}1 J=0] g 9o

54 mg/day
o

(genistein)

AU FA A NEEde
Genistein® ¥ §l2

100 mg/day
(glycoside, aglycone

Lipid profiles,vaginal cytology

Mammography, endometrial

thickness FSH,LH, E22] W 3a}x|
EA Placebos}t thE A §l&

101 mg/day
(aglycone A #)

Hormonal safety parameter ©]%F
glom otHZTxE 7FAF

Rl gl B Ty

60 mg/day
(aglycone®. 2 4 3])

Vaginal cytology, E2, FSH, LH,
Thyroid parameters 5 <A
WMol ol f-d Wl gl

B
o

2

oX,

60 mg/day
(aglyconel = %)

Vaginal cytology, E2,FSH, LH,

=

Thyroid parameters 5 SFA
7o obrEl Wa gle

&
o

£

oX,

4 140 or 60 mg/day

Placebogl— Hlusle] StH S Z+=
7+ 23191 3L endogenous sex
hormones L‘r thyroid hormones

< Ao e

3d

54mg/day
(genistein tablet)

e B 23 Aol gl
3”7“] AHA7E el hHA Y
##H 9 parameterd] &= oW 3
NSk gh

(e

[e>

oL

99 mg/day

(glycosidel. & A 3)

‘xN'
o
=2
_>L
(o
19
I
=)
k1
it

2
[o

sl

160 mg/day
(glycoside weight)

| oL e2 Fﬂr

eter(LH FSH,SHBG)9

of
1 r
2
Q
lo

i)
o

2

oX

2d

80 mg/day
120 mg/day

(glycosidel. 2 A3)

AN | o2
ox
Mo Mg = | K

&
N

A7

71

372 mg/day vs
mg/day
(glycosideo. & A 3)

o off | il 1o o Em Ir | b o | ot 7

e do | o do| &% fob | o
ln&l 0% O oo | (o 3
N

7174 %=

8|C3(Estrogenell 28] =45 +=

protein)2] & estogenic & I}E
L=RS)

40mge] E&ToME o S
AR TE e oA

1070

100mg/day
(aglyconel. = %)

ot 5 %7} 7435 Endometrial

thickness, mammography,
vaginal cytology, lipids$}
hormonal Profile ¥ 3}7} §lo]
oA gt
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53 e
2u 94 Az HET e 23 a2
T - F
Denmark tHey(plasma total homocysteine)
19 | German g= 39 50mg/day or ADMA (asymmetric o | oo
; K 7 v . N ° |(aglyconeo = A 3) dimethylarginine) ¥ 3} §lo] o
U ] o O:] o ?l_%j@_
_ 60mg/day C .
H 7 o] A 9] o )
20 |[#H7E 1 3714 | 80 (aglycone .2 4 3)) KI significantly (p < 0.05) + | 37
B 160mg/day H7 e st Aukz )
H 7 o] A 9] o )
21\ A58 IHd | 1878 (aglycone2. 2 4 3) Brzde] F742 A% v
Jd oA EY £Ee 22 T
2 |57 64 247 | 136w |y AAswet AFe mRHow | o+ | 39
(aglyconeo. = %) By
= -1
Total cholesterol (P = 0.01)
~ 160mg/day LDL-cholesterol (P = 0.02)
H 7 o] A = w
23 | el 125 | 216%% (glycoside, aglycone’d#) |LDL-particle number (P = 0.002) v
7N
g 54mg/day fasting glucose, insulin 74~
) A o] A o] o g
24 2% 24704 | 38978 (genistein) Endometrial Thickness® 3} 312 ! 4
appendicular (P=0.034) leg
~ 70mg/day (P=0.016) FFM (Fat-Free Mass)
2 A o] A < o ] 9
25 A8 6714 | 2478 (aglyconeo & 41 3) MMI (muscle mass index) A
(P=0.037) frel4 =}ol Ay
Not prevent postmenopausal
26 |77 14 12719 | 3007 gofnfé i:{’) = g3) bone loss - | 43
gy o b Not affect bone turnover
Kupperman Menopause Index
_ (KI) significantly higher
2 A o A M o
20 A8l 678 | 14273 |72me/day (p=0.0265) Triglyceride(TG) e
significant(p=0.0151 )decrease
_ HAZ7] o442 AYA H7bol A -
| A ] 2] ez =
28 |\ A2 178 6744 | 1427 60mg/day Isoflavones< positive effects IS
100me/da platelet thromboxane A2 receptor
29 |77 )4 125 | 299 ST density 72 Aol oA | + | 46
(aglyconeo. & 413]) o
beneficial effects
. 132mg/day olAZEE wto g = Al¥i}
H 7 o] A = o A
30 A4 125 | 32 (aglycone®. 2 A3) BRoy dgdxde #oJsx &S 4
gﬁ?ne;ily Healthy 80me/da standard neuropsychological
31 Postmenony. sal 67014 | 2007 (a 1gconzo = A3 tests®} overall quality of life - | 48
women gleone=s T AA AAAG e
Chinese 40 or 80mg/day FG(fasting glucose) &3} serum
VIR jec| - A C
32 l;(:)srlzlrélrelznopu sal 1270¢ | 20378 (aglyconeo. 2 23) lipids+ no significant effect o
AOma/d A Ed AL T2
33 A4 12% | 26w |, ercay o glolom ZdedAde] wyto]s | + | 50
(aglyconeo & A13) _
N g
- 55-65mg/day Raloxifene 2.t} ¢+ 3t endothelial _
| 7 o A) = ™
34\ A B 6% 257 (aglycone®. & A#) function® AF&7}5 * | ol
40 or 60me/d H ool ebH & 9loA
35 |# 7oA 125 | 1917 [ OF DUmecay sEE gAAZ ALgol e | + | 52
(aglyconel = %) N 1o
_§_3ﬂr7]- 9~/\’6‘
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3] X . zd 1)
&9 o Az HEH 4% 23 ao 10
42mg/day ofpp A ol a Tt BT ¥ H 5
36 |AAEAA 165 | 999 (aglycone© & 413]) *:}94 A oy} AT x JIF + | 53
Somed B Aol G FA
37 |97 A 12709 | 2037 |87y ‘s 2k lipid profile o= %o A | 54
(aglycone®o. 2 A 3) 5D =
o v = T':E]'
- 84 or 126mg/day ol nZ et slgko] EolALFE __
| 7 o A) 2] juz] =
38 |l 6714 | 9073 (aglycone©. & 41 #) bone loss 7} <F3}4 T
e /d Aguetel de o Ede W
39 |52 A4 2471 | 1007 (rrllg o 43 24 gla1 bone lossell e + | 56
aglycone & A F37t 9
2. H7A7] AAA F wjor HEE wiGH] AR
Hlo} g Eo Hrtegs AAS 7] $15ke] Table 2-29F 2o] tiF FH3 wjo} g E o]
T HlES dElete] AT G H olaETE IS AHEUT 3 Hl&o wE
oA oL TS WA et wiEA FE e olaAEgE S BT FF F olaZgE IF
W AFTA AR Bl A %h}ﬁl = Z“lo}O% (57) WFA S BeiEA e
bk vl A FEjEA 9 o] ATt o7 yeilen o A= Fig 2-13% 2%k
t}.
N g 1-37kA1 9] Al FE R o] 2E e F %S 50mg/200mL o] o R UER o
A

Lo
o

ch) /Ké_O__

07%)% H|7A7] /MAA ] wjan =2 XA s

Table 2-2. F 9 L wjo} HFE9 XA WE AF AAFA

15 4% 5= 60mg/200mL(H] vl 34 = 40mg) T olaEehE FFE UEHWAT. fe
A AARsdd 7 WG v B AR 30 mg o]/Fe] oliEekE e Skl Agsta

A

astel 7R ks Alm 59 &3 WS (Tt 754%, wWiolTEe
7]

2
o

oX

A& o+ (%) A ot & & (%) A
#1 55.25 1.5
#2 60.43 1.3
#3 65.61 11
#4 70.22 0.9
#5 75.40 0.7

>
o2l

2
o

o MT mr mr wo| o
2 2
o o
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s Total isoflavone  ==le=azlycone
a0
o~ 20 -
g 70 1
8 60 -
g 50 -
3 40
5 30
= 20 -
1]
SR
0
#1 #2 #3 #4 #5
AE A (%) Mol R EE(%)| AFUAFEA
#1 55.25 15 =A
#2 60.43 1.3 =
#3 65.61 1.1 =2AA
#4 70.22 0.9 =24
#5 75.40 0.7 Q4
Fig. 2-1. tlF < % wjo} wag & gl wE o|xZetsE 3=
3. AA7] AXA e 7] wju] AL
H7G71 WA A E o 7}7@ Olt s 7]1‘& A FFAE V=S AASH7] flske] 2010 =<l

ol

dEAFH 7Bl SR

Table 2-33 zFo] A=A sttt

=
68(% claories) = A3 AF €& 2=

LR AR R o = el R e e ‘?"é‘ﬂ]‘*‘:‘ 12120 =
U 2 e d¢ 73 AFES VITo=E Y AF 1 mL G 1 kcald] €HS 2=
0]'/\;\‘*4'.

H 74 7] R AE 5 (1,000 keal) B 30 go ©@lAS FHEO 2H 307494 oA 9
AR 66%E F=FstesE HAATA . ]H]'O A& 5 (1,000 keal) @ 22 g& FHE
= AAstg o trtEXSA WA Gd B sk A 7] an }‘_i}x}ﬂ(}ﬁ\_sq Hl & o] 3:1:1
o] H| & & ZeE M3

HI e I} 7)Aol A= A& 5 70(1,000 keal) =12l 1Y A3 AFH 100%E
T 7 AEE AASIT

Table 2-3. #747] MA2 7]& 81y A2 <A
FAIAE 71 S
b 2 2 Wb e 3 E12:20:68 (% calories) @ KDRIs oA 23 8] &(AMDR) ¢ 73k 8] &
o] - AA
AE dFde 1 kcal/ml 7] (=] 2 8] < 32 AF 7ol 9A)
chul A sl ek 1,000 kcal & 30g A FF (307494 oA ?17\]'%«] 65% ==
A4} gk 1,000 kcal & 22g A% &5 (P: M : S Ratio=3:1:1)
L = FHAIQI YEF, dlF+ F94 @ &3 5 ] %O]{L 2311]1_ A=
A =59 o] 7 <Y, fﬂ—r (P:M:SRatio =3:1:1) Ex3 ALAa 5
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Fig. 2-3. HA7] /MA4 Y 3= =4 A4
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23t
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Fig. 2-4. 737 AAd

sho] 24}

Ehteh. webA B dhAle

o

AHY A3

=8

el

Table 2-4%}

1

AEE

bt

=4

=7

}o]

I3

2]

=3
=

0%°l1 4 0.03%7+4]

0

#r

U Alge] Ax= 10720 cps &
Rl

T
“

0]
pul

A 2]
A 7}

]_

RS

=
97

=

2k AR

73

3|

S
=

=

AR 0.03%=
F9 Ao etk ohebA

S|
&

At

3

=
£ AA

1.0.01%

o
R4

o
4

)= 3

0

0.03%

0.02%

0.01%
— 46 —

0 %

AdH &F
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AEY ASole= pH, v, AlF A A 55 AAZHoR Hgste] 1o sk FAS
ARt AEe] 44 F48 AT F AEE ST €A 2 nAES T AY
713l S FEt] Al AAAE Wgutol B EE A A © AEFe F2
T4 Table 2-73 #Zo] v|F3 pH7F ZH2F 1.086+0.005, 6.80£0.2 o] om nABEL i
T, ARbAT 2Tt diste] Ao ® HeElsteE S

Table 2-6. #jo} ¢ E &9 Uut AH &
A&+ g3l E A uk o3 TE 3 &
s+ (g/100g) 48.8 1.9 41.2 3.8 4.3
Table 2-7. #E737] MA2 AF digt AA HAA 24
A H] = pH n A=
A7 gk 1.086+0.005 6.80+0.2 25 24
6. YA A3E XA}

AGdsta HdolA ddAES Tl B AFS P53 585 e IAIAES g
o2 AFol ot #F Fuldil Aok T gk 2AE YA B 2AE Bokd
I} okt Zhzb 289, 27 o R F 55 S o2 XA

2
il
)
n
>,
i
o,
o
-
=2
lo
>

% “ [¢] %—‘E‘L
Atk L A3} Fig. 2-5 ¢} o] FrjstAvk= oA =
o = o

AOE $HF AN 69.1%E A ol e AAsHOm of FelA wEA FrjsAvks
A oA E mel SRR 218% AEolrh & AE] Aol AAY) S A FAA
A FEEE UElE Aow guHgon B AF A4 A% Al AL Aom A
EER]

=R IR

73R

L=t -4
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Fig. 2-5. ¥4 7] /Ad4 &5 AFd A 794 A A 23

o AFS &l WE 7

—_—}

B AES Y S8 e oz AR e AR =&

S Foe &l dig 7oA St 1 A3t Fig. 26 ¢ el

57.1% w7t BHb Ye Ho 39 WE 70| 6% JEE
o

&0.0%

. E AETS 53 MAE sgseE HA4Y F4
2 AES F AF7] 342 €2 QAL ARt YES RPoz ANNE 97
st T4l diste] AEe A Fig. 2-79F 2ol bHE =7} 26%, 2thE5o] 17% 4=
SHERZ M =8 A sY Ao R YElon mFEAx EWHS HY 5ol HE 9
At UF olAZgEE dAA 1AV EY] Ve dEEA M A =5 s F 7 A
O 715488 A e Aefolal tHZTE So tF olaZEoe] a7 JveE AT
Ae gol] wrEEI e AAHo
243
2%
Wi Ay
a5
DEREEY
115 :’J‘:
T A
Shoccly | T
17% | S
FEEEE
TH
Fig. 2-7. H A7) M4 AEFS T3 MAS g3 4 A8 259
o, Asss



B7F 61.8%= 71 =
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Fig. 2-89} #o°] &
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61.8%

Byt o]
Wk =g 036910111278 A ol

3

i

1

Z]

32,78

25C ¢} 35Col z
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ST
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1.8%
3.B%

A o
Fig. 2-9. #1747 4 /M4 AFL=
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odn 4n
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= S

——zhC
=35

Isof lavone mg/Z00mL)
D Gl - [1 -
=3 D o QN

Los)
<n

o 3 6 9 10 11
HEF L NE)

ﬂ.|°‘.'4

Fig. 2-10. W73 7] Ad4 AFY AZ712¢ e 224 o|£ZE &% A3

7.2 +
7.0

6.6 -

6.4 -

6.[] T T T T T 1

HEINZHME)

Fig. 2-11. #7337 /44 AFS AZ7|7e & 2=E pH W3}

1.20

._
e,
[}

Specific gravity (g/ond)
=

= i —l i % =l
1.05
—= 5T
=35
1.00 T T - T T -
] 3 B 9 10 11

R g
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Fig. 2-12. ¥ 7 7] /MA24 AF A7z E 254E H|F WA

Table 2-8. #1737 AAA AF A7 e 2= #%5 V=% ¥

A 7717 4) 25 35
0 3.310.3 3.3105
3 3.1£0.4 3+0.4
6 3.1+£0.3 3.1£04
9 3.2+0.3 3.3%0.2
10 3.1+£0.5 3.1+04
11 3.0+0.4 3.2+0.4
12 3.1£0.5 3.0£0.3

8. AR AEE Aol A=

o GRNEE Held Fa wu R Az 3

A Adddsn FAA 3 dEvIdeld IAH T dEAE dEAES AT HolE
AZ37) istel elA A W AGY) ANNL o YAsud sarh w97
7] Ao o mA olaEEio]l 3 Hol & TheAel = tF w9, W @
/\] L=fe} :.oq

2l wlol BEE 52 AJA7IL AAlG, FHAIQl YEF 5 o] &3}
o BeR(HAA 7] MAA)T 9okl AxE f& AAW
o] A Ax FAE Fig. 2-139F 2k}

Table 2-9. &3 k9 F2 HjFH

A= Bk B
A NG EHF 0.45 2.98
T 75.05 0
A 0.52 2.59
R PARE 0.20 0
ol g & 0.70 0
A A 6.54 77.89
7] & 16.54 16.54
A 100 100
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Haig

04 k(Filtering)

W2 Cooling)

At (Sterilizing)

=&

| (Homogenizing]

E&(Filling)

S (Retort)

Fig. 2-13. 44A18 & 4] Ax &4

Table 2-10. A8 & Aolo F2 w4 HA A3

o H| 5 pH "=

- 71Z2A AAR FEA AR AFA AAA
H ok 1.086+0.05 1.083 6.80+0.2 7.05 A <4
¢ oF 1.074+0.05 1.078 6.80+0.2 6.61 A4 A4

Table 2-11. AZAIHE o] JFAHAE
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A @9 | Testl(¥9F) Test2($) 2F) A @9 | Testl(¥9}) Test2($) 2F)
Calories kcal 200 200 Niacin mg 2.8 2.8
Protein g 6 6 Biotin mcg 6 6

Fat g 4.44 5.56 Pantothenic Acid mg 1 1

Carbohydrate g 32.5 315 Calcium mg 280 280
Dietary Fibre g 3 0 Phosphorus mg 140 140
Taurine mg 0 0 Magnesium mg 36.4 36.4
L-Carnitine mg 0 0 Sodium mg 93.23 76.81
Choline mg 61 61 Potassium mg 158.56 130.63
Vitamin A 18 130 130 Chloride mg 121.63 120.56
Vitamin Bl mg 0.22 0.22 Zinc mg 1.6 1.6
Vitamin B2 mg 0.24 0.24 Iron mg 2.8 2.8
Vitamin B6 mg 0.28 0.28 Manganese mg 0.6 0.6
Vitamin B12 18 0.48 0.48 Todine 18 0 0
Vitamin C mg 20 20 Copper mg 0.16 0.16
Vitamin D 18 1 1 Selenium 18 5
Vitamin E mg 2 2 Chromium 1g 5
Vitamin K g 13 13 Molibdenum g 2.5
Folic Acid g 80 80

1HAEE Aol Al B Rk @ gjoke] we wla WS sl (F)F - AE
FYATL AU 08 PO BEPAE AN B FRoEE B WEE,
5 A%, B5A Aol 4w oglow 1 AvH: Table 2123 2gkeh oF fAg Al
&5 Wopat 1 ojal AAISSE A HEFS AR 9o Aolo] wEAel Fo] JEi
3957 o= ofghel Apol= v & = QIATE SHARE ¥he RSl Ao E WolME o3t
o FOlHA Aol Qi AR etk WekA ol WEE So] WA Adte] JTS
MAA e Aom WESATh AW Bopel #% WEEJ} 306008 nE FE
B3] W] url Ee w5 WEES 9ol wel Aol WeT Ao AR

T #T HH= %5 AEE B3 s AT
] o

Test 1 305 /5 A 10 /20 B

Test 2 315 /5 4 10 / 207 (eFzF AFo] 2l+)
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g 43.18mg A rollen 7|

I PANTONE 150C

Fig. 2-14. 19 H)o}

$URY AF 9@

Fig. 2-15. 1@ H]o}

4 2%

=
=

Table 2-13. 1 H]o} ¥ F4

pH " &
AL 71 A HALA]

71 & Al

HAA

Nlo

at

jzel

ojp

jzel

op

6.73

6.80+0.2

1.0746

1.086+0.05

SEERERED
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A 3 A EE2Z HuIAY o]lAEFE(daidzein, genistein,
equol)S AAslE FA AL 2L A =3}

1. PNP assayE E3 B-glucosidase &4 $F #F 1z A2

ol EAjste ol AZepE S AAA R EAY Ao wPdA=E EAsks 497 B
o5 H] mEARE A3sr] = B-glucosidasee] Aol -3 FF9] Aol
i Aol A= Akl A 7lEel Baeta 99 5 5 FolA PNP assays &3t

ubel A7 9] W) I G 22} Lactococcus garvieae, Leuconostoc 5 3o

Jﬂr o mE E4Agds vsd 2ol A 24 FFE MRS wiA e 14}

T MRS HiAo 1% H =5 HEste 37°C (L. garvieae] 749+ 30°C)oll A A
A 0D600 A 3 =S =AY, 1 23 Fig. 3-1 ¥ 22 A{FAS o

H g o &4 TF65F INTS70] 7Hd %73 A3 YEliloh. B-glucosidase
ANZEE AEE 39 bead beaterE ©]83te] AXLE It & o] U4
Za 49 70uLe} p- NPG(5mM) 30uLE ¥ a1, 37°Coll A 30%3F wks-3k &
sodium carbonate 100uL ¥ ¥+-& FZAIZl & 450nmeolA &3 =S A3t H71sA
(Fig. 3-2). 1 A3} Bifidobacterium INT573} IF657F 71 943 2494-S YE AT
B4 @4 AsH vdEete] YEgen E4Ag94S AFEE(0D600)FoE Lol Al
¥ g gae ddo=w YelAS wol= IF65>Leuconostoc>INT572] =202 UERGT
(Fig. 3-3).

Leuconostoc® 735 z7] Wz A= AFo] Axstd7] "ol ol& 7f4dst7] 945}
of wjAolA YAl L-cystein HCIS A A w3t Ay} AY8-o 12’\]7} o] F-of =
Al e oH(Fig. 3-4). ARF 248 oA &= IF65, INTSH70] -8 Ao =2 ey
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growth curve (37°C)

——INT57

—=IF 65
RD 38
RD 62

—*—L.garvieae

Abs. (595nm)

—*— Leuconostoc

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time(h)

Fig. 3-1. Growth curve of Bifidobacterium and lactic acid bacteria.
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b-glucosidase activity
2
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< .garvieae
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) I — =
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Time(h)

Fig. 3-2. B-glucosidase activities of various Bifidobacterium and lactic acid bacteria.
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i} 1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15
-0.5
Fig. 3-3. B-glucosidase activities of each bacteria divided by OD600 at each time

point.
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gmuth cure
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0.8 =il=IF 65
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Fig. 3-4. Growth curve of various lactic acid bacteria(upper) and B-glucosidase
activities(lower) of them at 8, 10, 12 hrs. Leuconostoc was cultivated in the MRS

medium without L-cystein HCI.

2. AEAE ZYUEY ¥ &Y HPLC 3 TLCE °l 83 44

g5t WS e A4F olaZTgE s AgeA 4T F e HHY
o] stttk 7rol BAS s E TLCE 4 AAsg. 4 242 A
5’\3 (Acetonitrile : Water : Acetic acid (60 : 40 : 1)ollA v&3 & A3E A4S 5
A H(Fig. 3-5). 23 A3 daizin, daidzein, equolS Z+Z} 10, 35, 50mM7FA] A &3+
]'3}»«3}

O

R4

o
i
2 1o

(e

OJ%

_58_



Fig. 3-5. TLC analysis of daizin, daidzein and equol.

Z} isoflavone®] A0 & + HPLC Zxxo] st o5 AAstr] $ste]
st £38 Ve g tggn e ENEAS AASAT 27dE HE 34S 254nm
o 270nmol A equole] AEH =7 B F-oto] o] $-2 AL 270nmel A A A8t

=
A tH(Table 3-1).

1
N, o
o
=0
>

Table 3-1. Operation condition of HPLC for the analysis of various isoflavones

Wavelength : 270nm
Flow rate : 0.6mL/min
Injection voulmn : 20uL
Column : Waters Symmetry C18 (4.6 X 250 mm)

. . A (1% acetic acid in o
Time (min) B (acetonitrile)
water)

0 85 15
5 85 15
44 65 35
45 65 35
50 85 15
60 85 15
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763,291

528,38M

daidpi
293,4831

HUImV]

58,5781

=176,3249
000 500 1000 1500 2000 2500 3000 3500 40,00 4500 5000 SS5.00 60,00

N E]

Isoflavone Retention Time (RT)
Daidzin 8.5617
Daidzein 24.7900
Genistin 18.8950
Genistein 34.0483

Fig. 3-6. HPLC chromatogram and retention time of various isoflavones.

3. MZA Edllss VELRE 3 #F A
B-glucosidase®] 7]1d ZA pNP-B-D-glucoside 712 9] 7%} A7) 2o Ao &
b 2w B9 TF AT oA olaEgEe] AEAZS S HAA dF 4
A= dFFHle] olAZetEs VAR ot wYgsdSs W o
o] & A vy A wolgt sl
daidzin?} daidzeine WALE & U&= E42 S}
23t 9] v g A AN A daidzin?} daidzein®] thAFEA S H 7}l o)
6, 7.8 9 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24. 25, 26, 27, 28, 29, 30, 32,
33, 34, 36, 37, 38, UN4, 49, 91, 191, M712, &3 %3, adol2, adolscent, BB12, BF-1, HJ30,
HS-1, IF65, INT57, JS-9, KJ, MS-1, PBK 36-6, RD22, RD38, ST, L.garvieae,
Leuconostoc, RD62)2] H| I ] 2~ 2 FAktS 1% &4 3tsle] MRS iAo 1% H =5 %
£3 & DMSO°] =9 5mM daidzin, daidzeinS Zt7} 1% S =% H7}sbe] 37 °Coll A
&t AR AES AFste] HPLCE tiAbibES A8 dth &S 0, 24, 4847k
el 200ulE # 3] MeOH 800 pLz F=3F % 0.2um filterste] HPLCZ 43}t
I Ay 2 3, 4,5, 6,7, 8 10, 11, 1475+ =719 718l & daidzeino] AFEFX]AA
R/T 135749 MZ peak’} FAAHAL (Fig. 3-7) 9, 20 7+ 27019 M Z& peak’} &
AE QA (Fig. 3-8). 28y e 5 (12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 24, 25, 26,
27, 28, 29, 30, 32, 33, 34, 36, 37, 38, UN4, 49, 91, 191, S12, H3, adol2, adolescent, BB12,
BF-1, HJ30, HS-1, IF65, INT57, JS-9, KJ, MS-1, PBK 36-6, RD22, RD38, ST)&

daidzein& thAFeHA] &kt

=

LIS N -}

E

h LS

gol Basith B APl
o
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Fig. 3-7. HPLC chromatogram of various Bifidobacterium cultivated with daizein. One
new peak was detedcted.
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Fig. 3-8. HPLC chromatogram of various Bifidobacterium cultivated with daizein.
Two new peaks were detected.
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Fig. 3-9. HPLC chromatogram of various Bifidobacterium cultivated with daizin.
daizein were detected.
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Lactococcus garvieae= 3to] daidzeinol A equols A= A& wAS 2EAAES

o] &
o] &3to] HrlslHth FAE o] &3 H o= MRS HIAE 7]E o2 200uMY daidzeinE
A7ystar 37°CAl A A A Hoké}uq AAr71o) A Ethyl acetateZ ®jFed o] 15u) Fu 2 33
FZ3le] s =7] 5= 3 $ MeOHGBmL)ZE £33+ & g sto] HPLC £41S& 24

stATh 1 A3 H7ME daidzeine] 2= A o™ equole AE5 A Zdth(Fig. 3-10).

13745876

10000248

625,0520

BUImw

250,0932

40,4500

45,0117

124,85

000 500 1000 1500 2000 2500 3000 3500 2000 4500 S000 5500 60,00
HH 2]

Fig. 3-10. Bioconversion of daidzein using whole cell of L. garvieae

TAH Z2EABS o] 83k Ho= MRS #iA 9 1% arginine, 100uM daidzeins % 7}38} a1
s 1% 3 T wjdete] A7 o deds dostal & #A4= DWE 33 Wash
sto] bead beater® sttt o] & i Edste] Aeds ELMo R o] &G o]

Z3 299 50mM MOPS-NaOH pH 7.0, 0.2 mM NADPH, 100 uM(0.1mM) daidzeing #
7betar @7zl A 37°C, 16A1%F Hkg-gt & HPLC 41 AAlgh A RF o] 7 9-of
% equolo]l HEHA &skrh(Fig. 3-11).

1379167

991,6658

04,1645

BlUimv

o
2168633 1

5 00
18,8283
sa

-

=

=170,5380
000 500 10.00 1500 2000 2500 3000 3500 4000 4500 5000 S5O0 6000

AR

Fig. 3-11. Bioconversion of daidzein using whole cell extract of L. garvieae

5. 5 Hjolell A Equol A4t 715 #F Al

o] AFZ Falo] o] 4xZ et wF A2 daidzine] HIEAFFE E3+9] daidzeinZtHA
ko] §-F3tA dojds ERlstd oy HE tAAEER] equolZbA UALE = dTFE HE
=2 &kt 2 AFdAE olE FHS7] fetd wdHEE F3Fe]  Lactococcus
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garvieae 75 WO E equol AEE AE3A T Equol® ATA <l daidzein 2 daizin-
ol & %3]1 7F kol wjAlo] AA S HIVs77F &olskAl FokA diFuiotE 1A

2 AEHS 2 equol BA #FE HASAT. tiFuiols AR A Aol TRHT S
MRS ®jA]e] 25 or 5% & FH7Fste] Hatst & wjg] &4dsst L. garvieaes 5% HEshaL
30°Col Al A7IA o2 96AII7EA] v kst A AP R AES AFASIAT o] AFEeEe] ¥
st2 54617l stol 7+ AES sAZstY] diFujeol WEE FES Axsn
isoflavone FEW S ©]&3t9] isoflavone %3 & HPLCE o]&3to] #4133t MRSH)
2o 25%2] tFujolE H7bste] w3t 7% internal standard® formononeting % 7}3k
A9 F7HH R equole H7ESE A3 A euqold} FU3 retention timeol] <F3}A| F
genistein peak #°l| equol peak’} HEHS GlstAtt =3 i FE-S wjdAlEo] Wit
et v EAR d8EH= A% A G Atk (Fig. 3-12).
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Fig. 3-12. Bioconversion of isoflavone aglycones and equol from hypocotyl of soybean.
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A48 388 AEAZS T AT 2 HH3)
1. Equol A2t7HsA 7t
Equole o] ~Zelie] HZ gAE2M AUalA daidzeine] tirtel] os) A€ 1xpdxe] o
o F44¢ A7E AU} L garvieaed] 23to] 5% tlFHjolE 447F wE AL 9 ujY
AlZbell W} daidzein®} genistein®] ko] F7kettirt 394 F-E= daidzein®] S Eol=
< sk
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Fig. 4-1. Changes of daidzein and genistein contents of fermented soy hypocotyl by L. garvieae.

T3 MRS iAo daidzeing H7}8F & L garvieae® W s A9 24X 7ko] Blale] 48X 7H]
daidzein peak”7} &1 &3 MZF peak’t AAAEH= AS 1sHATH

1375.059 1857244

Daidzein Daidzein
994.6213) 8595622
5 5
13 E
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e | W RS s a
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Fig. 4-2. Changes of daidzein peak by fermentation using L. garvieae.

Equol®] A7A|¢] daidzeino] &3] AAE 71 48d L. garvieaeE FE3F] F71421 equol AAHA
S RaA sy 1APAE A 3Rl Int 578 o]83ste] 12k Haste] wigAE nlujdA 2 g
st 7)Aol L. garvieacs HE3] equolel AAAAIES BAEITE AETS glucoseE A MRS
ol 247} 05%¢F 1%9] &

A o] 12 ool B AR 3 99 1R oo}
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o] W3} Fo]Z HPLCE #A&t9itt.

Retention Time (RT)
023,457
: e equol 44.5083
f
06,8303
s
€
B 393,03 |
&
. 8 B
L o+ =
wfwﬁw b S t,,. ” i
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Fig. 4-3. HPLC chromatogram of standard equol.

1366,9518,

Isoflavone Retention Time (RT)
Daidzin 8.72
a72.0054} Daidzein 30.0167
Genistin 13.26
s Genistein 42.0267
E
5 585,210+
4]
138,3856 1
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Fig. 4-4. HPLC chromatogram of fermented soybean hypocotyl by L. garvieae.
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n=el

Fig. 4-5. HPLC chromatogram of fermented soybean hypocotyl with 0.5% solubone by
L. garvieae.
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Fig. 4-6. HPLC chromatogram of fermented soybean hypocotyl with 1.0% solubone by

L. garvieae.

Zptg diFujolwts 71A R 3k 7499 genistein peak 9ol equol 4 peak
32 £ g93}7] 95t standard equols WEEo| H7FsE & HPLCZE +
AstAtt olw equol 74 peakelt BAA YEY= AS FRlskA
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Fig. 4-7. HPLC chromatogram of equol-spiked soybean hypocotyl fermented by L.

garvieae.

2. AFE o]AZHE AT MY

12} dxoll= 5% dhFufol H7F Al it o] wjdA] ol aZepido] HImPAE AstE &
SelstAtt. diFuole] A5 & ubdt F vjdAY o2 BAQ 5ol £4 7] wio
TIHOR olF o]§F AEL AW A HA FEUAE Bed oaBehe
FE FEAAL D) olF AN E HES Do) o 2Tt S FHF R el
g g &t}

7f, AEFY] I

2 AFQAE ¢4 HEF b2 JAE&ES vl Fubskdth 20%9] gl Fujel Eds
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BAs AT 1 A3 10% HEs S uw k7 peak area %7F S 7F (4.1% -> 45%) $H&
& 4= ATt (Table 4-1).

Table 4-1. Peak area % of genistein in fermented soybean hypocotyl according to the

amount of innoculum

sample RT Peak area Area %

5% BE 34.1883 7092.5149 4.0913

10 % A= 34.9317 1756.9132 4.4534
5%

£22.2749 I
\"‘
2455398 Jﬂ | | |‘ JL |‘| J “
Mkt |_;|-L LU I

=130,995
000 5060 1000 1500 2000 2500 3000 3500 4000 4500 SO00 5500 6000

el

BmV

1010,2594

10 %

73,5974

452934+

EHYImv]

) __A.\ﬁ-. «I’L L

T
000 500 1000 1500 2000 2500 3000 35.00 4000 4500 S000 S5.00 60,00
e E]

1742733

—104, 368

Fig. 4-8. HPLC chromatogram of soybean hypocotyl fermented by Bif. Int57 according
to the amount of innoculum.
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Fig. 4-9. HPLC chromatogram of soybean hypocotyl fermented by Bif. Int57 according
to the initial pH.

Table 4-2. Peak area % of genistein in fermented soybean hypocotyl according to the

initial pH
pH R.T peak area area %
3 35.28 533.608 0.4436
4 35.2417 9034.6273 6.1852
5 34.0367 15527.4015 9.035
6 33.3383 13247.2751 7.5946
7 33.0267 12800.4559 7.962
8 33.145 12078.0136 7.9201
o F7b o AFTHE Ao 9% 4BARE P
Qo] Aol A HEH 5%t 7] pHS0 o= -3 T giFujolRdS 20% M7t
S of o] FhE FEA olhTeHE (T, WloloUE, o 2EeE Y 2000 27
05% 1% A7k F ABARSS Wrshach 0 4% $R8e A 490} 28
AAsA e A9ut 0 ¥ AR5 wAt A ABEL 05%9 £FES W7
B ASRon 1% £FRS WS Agolw o 5% ARee itk 7R W
o oshe] AFEol wohxl AN WAL F/HHL AT} Baste
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Fig. 4-10. HPLC chromatogram of fermented soybean hypocotyl(20%) by B. int57.
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Fig. 4-11. HPLC chromatogram of fermented soybean hypocotyl(20%) and solubone 0.5% by B.
int57.
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Fig. 4-12. HPLC chromatogram of fermented soybean hypocotyl(20%) and solubone 1.0% by B.
ntb7.

Table 4-3. Bioconversion rates of daidzin, glycitin and genistein
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714 AdEZ AgE(%) FT(%)

daidzin — daidzein 62

o =l o} 20% glycitin — glycitein 50 55.67
genistin — genistein 55
daidzin — daidzein 97

) Frl ol 20%+0.5% & FH glycitin — glycitein 35 88.67
genistin — genistein 34
daidzin — daidzein 89

gl Fuo} 20%+1.0% & F2 glycitin — glycitein 67 74.67
genistin — genistein 68

_70_



al
=

A <] 7N

Z X

I

puze

A

A5 A 7%

file)

&

—_—

0y
o

Hl w3 A ] isoflavones Z

of o}

L g A=

5|
“

gtoll gl M Afgre] glofof

7b B 71E AEAEE Fste] HFH 9 A7) 23

ANE AR AaA BE A
37 9

_/l:
3@ AelA o] aTHRY WalE

bol chelol wEE B

5|

o 3

o] Z+ samples 527

)

3

=
=

%

48, T2A) (o]

}od isoflavones F=

} 32 isoflavone F=WS ©] &3

)

S Ax

o)
=

=

FA Tt

243

3t

olo

HPLCE ©|

B

Ao 4w A = 2] 9l vk (Fig.

o]

A49 5534 474

Y,

17 5% gFufolrke] gjatrt

tol ek AlES Abgate 2u A7t Aol A

S

)

o} o}
TR et glof AlE 3

)
i

o

A

ot 1Al a1E E o3l isoflavone 3

b
0|

1o
-

0SS

)

W

el
i)

X0
0

™
o

od
)

1

bol oo

S

=

g2 Ty e o g

3

i

i

ol

o

o]
e

A A Aok (Fig. 5-2). 2] 9

| dAs

go

isoflavone 2]

Astsh 2

AL £4% d3ny

2
o)

viel

K
Mo

PN
T

isoflavone®] 3]

i3

o F=Hel 9

) o)
2R

[e23
=

s

J

Mo

ne
v
o

ol

v o}

uy
-

< ul el o

3

ary

_71_



1377,

137519
994,7324 .
H 5
£ €
5 e 5 e00s
© a
226.9295 2484169
1539 A
000 500 1000 1500 2000 2500 3000 3500 4000 4500 S0.00 S5.00 6000 000 500 1000 1500 2000 25.00 3000 3500 4000 4500 5000 500 GL.00
12181 2=
1574
13T,
1000,2134
100,214
=
£ 5
5 25,5450 £
1 5 e
&l
m0ETE B
[ 250,736
o]
-
123, 123
000 500 1000 1500 2000 2500 S0 S0 4000 4500 5000 5500 6000 7000 500 1000 1500 2000 2500 2000 3500 4000 4500 5000 500 BO.0D
N2 el

HE]

2day 3day

Fig. 5-1. HPLC chromatogram of soybean hypocotyl fermented by B. Int57 according
to a time.
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Fig. 5-2. HPLC chromatogram of soybean hypocotyl fermented by B. Int57 according
to collection method.
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Fig. 5-6. Soybean hypocotyl fermented product.
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o

o g AT £4S gt FFEAS vk (Fig. 5-8) 124 @H&E Smaple> 109
sl Alsto] Al 7] ol AlE skl

A A A3 12 gl Fuljol wrE ol vulE A 24 isoflavone?] ¥ daidzin
9.08mg/100g, gesnistin 2.25mg/100g, daidzein 34.11mg/100g, genistein 13.44mg/100g o=
HEH AT

a7l s EATdAA A AR 13 tiFuiol EE MM EAEA isoflavone
gheF2 daidzein, genistin, glycitin® #HE = A %%al, daidzein 4.169mg/100g, genistein
2.540mg/100g, glycitein 2.945mg/100go] o] AT o= AP HelA L4513
Aent AA 2o]lE HolA &t} isoflavoned B A FHFE 4 27mg/dayelth. o A
AV AN 12 g Ee] HHIF A ZM isoflavone?] o] 196.5mg/100g .2 4g™27g

g AFEMoRg. & 14 BEE 28-S sk 4g~27g—,% AAs7= 4A7F &
ol 2HA 1A BEE B9 g F %9 isoflavoneo] T 7 9= WRel mAo] Hg
il thE HA o] AlFol viFaiol dEREES HUlste] 1 2dE Vldiske Aol Fu 1

A el Aol @Il AR FA FaAE I o (Fig. 5-9)
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Fig. 5-7. Laboratory analysis of fermented soybean hypocotyl product.
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Fig. 5-8. A report card about soybean hypocotyl fermented.
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Fig. 5-9. Final product containing fermented soybean hypocotyl.
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.47 A5 2 B3
7t AR EE
Sprague-Dawley (SD)Al 5= <7 #
Yot 457 2t AASEH ZAALR
s Zeh Aol AMES AT olaEeE HEaEe] AEe
E), pentobarbital sodium (entobal, &A1k o2 wlH (50 mg/kg. bw, ip)d T &2
|

5
ok Arste] MES ¢ (sham-operation, ©]3} shami'), 4¥&E FA HEF

ot @

i

E_

o

(ovariectomized group, OVXw) o2 FZo A4S BF HASAY. & = 5
52 7S WA 7] 98] gentamycin sulfate FAFY (AlErmpo] Al F %Jxﬂ °h& 1% F
9 (0.2 mg/kg.bw, IM)3FATE Algw d7]ef o] dagE HAAS v T
(o] 3t SEEx-olgt k3l 23 g/kg), tiFulo} HEE Fola (
ey g9 (o]sk BLarelgk oFsh, 057g/kg) o2 AlPwS A eH, HA7] A
210l Aol disiA = Al@arel et EF dAE AES thS estrogen AR (0]F
estrogenato] 2} ¢k3t 0.001/g) 2d]al AdTo 2= H A7) MAA e AAgHE Folit (o]
sl FFRwrol2t °Fgh 85 g/kg), /N2 #-&=F Foat (o]a FFO# kg, 171.7 g/kg)
EH-CFHHO} gt (o]sh SEFTolgt oFgh, 2673 g/kg) o2 FASIMoH, T Ay nE 7h
F 338 107 FAIstR o Ade BF UNE w9 AAE . sEA] 3
.1*(2 + 2 C), ZAFEG0 £ 5 %), 2 BLF71(07:00 F5 19:00 25)7}F =
N A AFEEFA AL, °"‘, ARAFHE 2 W T AHE flstd A AP
racks AH&ste] Zhzb 1wt ¥ ARt S AA3E BATE AFAH AAT 2
ATolAM e BE %%*.:_1540 sty s=249-&8 993 (Institutional Animal Care
and Use Committee, IACUC)Y] <<l stoll & #1939 -2 A (Standard Operation
Procedures, SOP)ol we} =3 & it}

U. Alg 9] Ax

Aolo] AL (F)A - AFANA AFTLLE o]|A~ZHE TIF diFulol HEEI HA7
MAA e 155 v Dyets (Dyets, Inec. USA)ol A AIN-93M purified dietE 7] #2002
skl ZzAst Atk (Table 6-1,2).

Table 6-1. o]AZFZE A3 { dFujo} HEE Al XA
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Group Diet
Ingredient Normal Sham OovVX SEE SEF BL
Casein 140 140 140 140 140 140
L-cystine 1.8 1.8 1.8 1.8 1.8 1.8
Sucrose 100.0 100.0 100.0 100.0 100.0 100.0
Corn starch 465.692 465.692 465.692 465.692 465.692 465.692
Dyetrose 155.0 155.0 155.0 155.0 155.0 155.0
Soybean oil 40.0 40.0 40.0 40.0 40.0 40.0
t-Butylhydroquinone 0.008 0.008 0.008 0.008 0.008 0.008
Cellulose 50.0 50.0 50.0 50.0 50.0 50.0
Mineral mixture
35.0 35.0 35.0 35.0 35.0 35.0
(#210050)
Vitamin mixture
10.0 10.0 10.0 10.0 10.0 10.0
(#310025)
Choline bitarte 2.5 2.5 2.5 2.5 2.5 2.5
SEE, SEF and BL 0 0 0 23.0 26.73 0.57
Total 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0
oo AF, AR L SFHAF 24
ol aFetE P ol WEFI AR AMLe] AY B wE FE| tste] A
A2 Fo A Ao 18], Fol olFol 250 184 3L F AQF Aol AF
& ZRstgon, Jelx, ¥4 9 AFL SAstanh @, ARl W 250 184

=
, 4 HALREAFH % (g/animal/day) ¥ BS54

3l

=

ool &4 (red blood cells, RBC) ¥ ®3&5-4=(white blood cells, WBC)E 23t
1 A

HAL 20~24117F AAAZ FES AHE vlFHslo] B oz RE A
o g7 ¢

Al ZE

stz ol HAALE A5 A=A 7] (Sysmax SE-9000, Sysmax Medical, Co., LTD., Japan)
= o

&
ool ARZE EDTA tube (BD vaccutainer, USA)e S5 %] A # B3

s e
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Table 6-2. 7 7] AMAA9 AlE =4

Group Diet
Ingredient Normal Sham OvVX Estrogen FFR FFO SEF
Casein 140 140 140 140 140 140 140
L-cystine 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Sucrose 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Corn starch 465.692 465.692 465.692 465.692 465.692 465.692 465.692
Dyetrose 155.0 155.0 155.0 155.0 155.0 155.0 155.0
Soybean oil 40.0 40.0 40.0 40.0 40.0 40.0 40.0
t-Butylhydroquinone 0.008 0.008 0.008 0.008 0.008 0.008 0.008
Cellulose 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Mineral mixture
(4210050) 35.0 35.0 35.0 35.0 35.0 35.0 35.0
Vitamin mixture
(#310025) 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Choline bitarte 2.5 2.5 2.5 2.5 2.5 2.5 2.5
SEE, F & Medical food 0 0 0 0.001 85 171.7 26.73
Total 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0

ok QAP HAL

oAzt Al B 20~24A07 HA A7 SES AdHE mpHE ], S
o Al AajdefA F dAS AR E dAEZF (SST-tube, BD vaccutainer, USA)I
ol Aol 3023t WAste] SuARl vs, e (3,000 rpm x 15 min)dfM 2e &
Aol disial = x|zl A=A AWt A E 233Fe] alanine transaminase (ALT),
aspartate transaminase (AST), total cholesterol, triglycerides& E3+g AJslet=el AALE
A ste 2584 7] (Hitachi-7180, Hitachi Medical, Co., LTD. Japan)& ©] &34 =43}
o, B AN A AL A Thol =il Fato] A ekl

ol 2UEY &3
JAFEE nFF tFdol RETH ABs] AMAe]l F HPANA gHBe FUAx
e RPN BEe A

A A)E oS LUNARAFS] PIXIMUS ™Serise densitometer (GE

LUNAR Corporate, USA)E o] &3to] 2% ¥ 3y 2444S 474 439

Ab, 2x2A 9 e 9 24
HE Zo A9 ZEgo haFe UE 2 550~600T 3|stzolA 24A17F A% 3|stste] d2
35S 6N HCl &9oz £33

% LaClhz 3|Aste] 9A4FF=A4 (AAS, GBC HG3000,

Pty Ltd., Australia)® Z+9 &S SAHA. Ao T
ZZ2AE IFAA G &As ol R 3]A ko] Fiskel Subbarow W& o83t
H A o 22 ZA43 ) g 8 FolA e FrlEe] 242 A3 T8 AT diAACIAE
o]-§ate] 24X =& AMHAT thS AFHA| 9 AR E ol &5ty ELES A te o

uF AlshetE B FoE po A,

GBC Scientific Equipment
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ol. 8% T2 SUYAARY "AE &F%

=hAke]l F8 A xS A F9 osteocalcin® FXE+= rat A& osteocalcin ELISA kit
(Biomedical Technologies Inc., USA)E ©]83}4] ELISA reader® WAsl3itt. F&39 +
Q A xe dH F Z84A 7l C-terminal telopeptide (CTx)9 %+ RatL¥l ELISA kit

(Nordichioscience diagonostic)& ©]-&3dlo] =43}

2. A A5 eE B4
Bansal ‘s (1983)°] Wl whe} 2 &3 F=of k3 Z7A A1 150 mM KCl& $Hrgt
30 mM Hepes €% (pH 74)2.= 5u) 3|4sto] A3 th5 700 g= 20:3F 94 +
glste] AedS AdAY. I AT dE 11,000 g&2 3083 nE5UAN B ste] pellets A A
sk 1 A5 A thA] 105000 g 60%7F QAR sl AExd EEE dglon,
pellet2 130 mM KCl 3 Hepes =R o2 Mol & 7o gxdoz Fdsle] n}
At mlolaRER MExd F9& 7 §2 0~4T9 A4

ol A Fstdom, ZAE IS -70To HA3HA superoxide dismutase (SOD),
catalase (CAT). glutathione-S-transferase (GST), glutathione (GSH) 2 MDAZ®2] A3 o
Zt 7y AbgskdYh. 9d F @S Bovine serum albumin (BSA)S EFEF 2 A3
Lowry & (1951)2] #Wwe wel SA4std k. kA 3 22 9] superoxide dismutase®] 24
%=+ Cropo 59 W, Catalase?] @4 %=+ Aebio] #H, glutathione-S-transferase?] &4
=% Habig ¢ WH, glutathione® 3% Uchiyama 59 W3 Ellman 52 ®H
wzl =43 o, MDA $#e Suematsu 5 (1977)9] wW¥el uwizl Al el 20%
acetic acid 1.5m¢, 8.1% SDS 0.225m¢, << 0.075m¢, 1.2% TBA £ Im¢, 1831 ke
A cytosol, =< microsomes ZHZF WAtk HESAL 100C/30%E 7HE ¢
(3,000rpm, 10min)ste] A5 Ao oiste] 532mellA FFEE Ao 7
malondialdehyde (MDA)E AF-&3te] Al Sith H=8F microsomal membrane] =] 2
=2 vwsr] $1stel NADPH 0.1mM¥ ADP-Fe”(ADP 0.5mM, Fe” 0.02mM)&
I A o] microsomes ¥ F 24z 37ColA 0, 5, 10, 30 60% W3- AlA 99}
Wyo 2 MDASHY Wsls A3 BE AlgdEe s 3HS F3] vHE
o:] Z

7o) R Ehel,
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ox

flo o

olmaRE HI&

QL

B o

ol
il

e o o AL

AN ooft mt Hool o
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I, A%, WA, Abgel tstel= 4 Setem wEea A9 S uel

A T
B3 & Aubxz 2z o] 79 automatic tissue processor (Citable 2000)& o]-&3fo] &<
22 9
[e)

= 3Nz
ethanol AlE= gstal TAHAQD Wl wet dhepddd Eujste] dAs & HAs)
= AL Hematoxylin-Eosine (H&E)E M-S g paraffiny} &+ A %

5%7F hematoxylin &2 M3 v}S Ay HE
HCI/70% A/C &4 3-53] dipping & =
dryolgo 5-10 dipping o=z HS

i



6}04 aljlo] iénéé} ié}\ﬂo

7}, T AAE

A9 Ayt PASW(version 19.0)8 o] &35te] 7 Ag vt}
3, One-way analysis of variance (ANOVA) t-testE 3 ¥ Duncan
of olste] 7+ APTAe FOA AL FAHYL,

Bita EEAAE P

!

s multiple-range test

Aol vR+= A= AN ZEALI sharmtol v o] G AdA AN FolstA =
Haken] (p<00D), old @ wWahe diFulol RaEe) Folwy BV AETAA Fole
A S7stR e, dlFujolFof o A= Frlste e RAoy AR Fode 4F
A g (29 1)

400
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380 1 | —0— Sham
—— OvX
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(7]
< 320 -
D
(O]
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Days
8.1 o]AEHE 13F dFujol i Eo| A Stol v A& FTF
(2) o]aEeb a3 HA7] Mol ATt v x=
Azl v EoAE A2 sharmoll v &} AATS 2 Al g
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A & 9]

BT (9. 2).

Z7te

il

shot. hebA

g1 2fo] 7] =

ki3

ol

u

=

Al 5 2]

ok

oA el dadaA

e

oo

&

)
o)
oF

i
fite)

500

5
@ 5]
EE« D
O C =
Ns%e
1 ,
oS I B (B o = (o (o (> S o s
® O T &N & B D F N & & D
= = = = = " O M M O o

() WbioM Apog

12

10

Month

&7

L
| .

H 737 Aol AFEEel v

oy ke
2 1%+

2

a3y, 2 9]

I

—
T

4. =7 R AR RS A

,_.,mo

jgase]

AEREE RIS

ot

oty AZtE ) (data not shown).

Hste H7|&=

&

ol

ffoll A o] st

S n=1!
=

2]

ol

B
il

]

HAB 7] Aol & o] 4

tod At e

o

N
m

B!

@t

Hal2 H7|E o

ki3

59l

el M e Wtz

SRR

=

= xg /g— ]

_83_



X
.ZTI

L

a o
=

y7EY (19, 3, 4). AR

el

Eal

ofpy

ﬂ_mo

MNormal
Sham

s
5
I

=== sirogen

40

36

20

12

week

O, 3 tiFujetd g Eo] At | X

a3

1
T

_84_



MNormal
68 1 | —e=Sham
==K
53 - == strogen
——FFF
| —FFC
58 —-_—=SEF
E 53 B
W0 45 -
<t
o 43 -
38 -
S
268
2 4 ] g 10 12

a9, 4 gFejolaEe] S-¥sd vXE &3
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Ad) F71e] FA v A= FdEgAA= 3F vF
Hh BAo A= WdAad A Y] sharmatol 4

3
Atk L & AFTAAME GaEA T giH] Frheke o] HEEATE (E. 2). ¥E A
719 FA mAe GEFAE daEATAN AAT e AFS E93 nE =4
A7l A fFosi Al gastda olgd AuEe A%, A 3 HagAdA=
A 7k A71e 1, 91, Al 8o o

LA

Table 6-3. Absolute organ weights (g)
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SEE SEF BL
Item Normal Sham ovXx
(23 g/kg) (30 g/kg) (0.57 g/kg)
Liver 5.69+0.5 6.23+0.5 5.98+0.5 6.22+0.3 6.01+0.3 6.01+0.3
Spleen 0.53+0.1 0.57+0.1 0.59+0.1 0.61=0.1 0.58+0.1 0.58+0.1
Kidney 1.70+0.1 1.70=0.1 1.59+0.1 1.71+0.1 1.62+0.1 1.62+0.1
Adrenal 0.0584+0.007 0.0629+0.008# 0.0488+0.007 0.0547+0.013 0.0532+0.011 0.0529+0.007
Thyroid 0.1190+0.017 0.1135+0.019 0.1124+0.013 0.1199+0.022 0.1082+0.021 0.1125+0.023
Pituitary 0.0283+0.027 0.0149+0.003 0.0142+0.001 0.0154+0.004 0.0200£0.014 0.0134+0.002
Uterus 0.69+0.2# 1.01+£0.5% 0.18+0.1 0.48+0.3 0.28+0.2x 0.24+0.3%*
Femur 1.89+0.1 1.97£0.1 1.92+0.1 1.90+0.1 1.86%0.1 1.91+£0.1
x. Significantly different from normal, P<0.05
#. Significantly different from Ov X, P<0.05
Table 6-4. Relative organ weights (%)
SEE SEF BL
Item Normal Sham OovVX
(23 g/kg) (30 g/kg) (0.57 g/kg)
Liver 2.05+0.2# 2.18+0.2¢ 1.72+0.1% 2.02+0.24 1.82+0.2 1.82+0.2
Spleen 0.19+0.0 0.20+0.0# 0.17£0.0 0.200.0# 0.17+0.0 0.18+0.0
Kidney 0.60+0.1# 0.59+0.0# 0.46+0.0%* 0.56+0.1# 0.49+0.0% 0.49+0.1*
Adrenal 0.0206+0.003# 0.0221+0.003# 0.0141+0.002: 0.0181+0.006 0.0163+0.005 0.0161+0.003
Thyroid 0.0419+0.007# 0.0396+0.006 0.0324+0.005% 0.0385+0.006 0.0330+0.008+* 0.0339+0.007
Pituitary 0.0101+0.009 0.0051+0.001 0.0042+0.000 0.0047+0.001 0.0059+0.005 0.0040+0.001 =
Uterus 0.240.1# 0.36+0.2# 0.05+0.0% 0.16%0.1 0.09+0.1 0.08+0.1
Femur 0.66+0.1# 0.68+0.0# 0.54+0.0%* 0.62+0.1# 0.56+0.1 0.58+0.0x
x Significantly different from normal, P<0.05
#: Significantly different from Ov X, P<0.05
(2) o]&Eebd s #A 7] dA el A7 FA nA = JEF
A gl FAG WAL PN gt A AL ASE AYRET oHl da
E AAG e AFEeES F dAad8ATS et BE AFTOA FY5HA FAEA
o (p<0.05~0.01). o] A2 2 A= dAFATAAR Azt vt 7
Aot 19 A7 S uA, FAL §4, HEkrA el AAdERT dib AldER
T A ol AFe] W= Holx &Urh o)y s A4S tE =l w A= Wl A
£ feld Wat BEWA Skt (Table 6-5). W Avlg7]e] FAol vAx o ol
v HdaEATAA AT v S e BEE S AT]elA ot A Aaskdlar
ole gt ANEL AH, AFAAE £Fste] HstFAd AR dF A AT. v TG A A
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o H] oAl SUkeE A= v, A e il tiE =Y g o g Fof ol A
ot Al F7kek A3 (p<0.05)= K.t} (data not shown). o]2ldt A¥E= A& £33}
of 2xbd o] Ao} vz A3E W

Table 6-5. Absolute organ weights (g)

Item Normal Sham OvVX Estrogen SEE SEF FFR FFO
Liver 10.08+2.09 9.41£2.95 7.23£0.93%x 807175+ 6.22+0.3 8.19+1.05+ 8.02+1.14% 7.45+0.61%+
Spleen 0.56+0.07 0.61£0.11 0.56=0.08 0.57+0.11 0.61£0.1 0.5620.10 0.59+0.05 0.61+0.08
Kidney 1.95+0.15 1.800.19 15920.11% 1.61+0.13 1.71%0.1 1.60+0.09 1.62+0.11 1.66+0.13
Adrenal 004570008  0.0599x0.007  0.0477+0.009  0.0555:0.011  0.0547:0.013  0.0542£0.009  0.0483:0.013  0.0464=0.008
Thyroid 0108740014  0.1237£0011  0.1027+0.015  0.1238=0.014  0.1199+0.022  0.1134=0011  0.1021:0.013  0.1029£0.017
Pituitary 002540022  0.0154x0009 001570010  0.0236:0015  0.0154:0.004  0.0213£0016  0.0164:0.012  0.01840.008
Uterus 0.72+0.14 0.80+0.14 0.11£001%+  0.1420.01%x 04803 0.12:001%% 0132003+  0.23£0.25%*
Femur LT  1.06:0.08 1.0120.11 1.04+0.05 1.10£0.07 1.07:0.1 1.03+0.09 0.96+0.05 1.02+0.07
Femur RT  1.03:0.13 1.03£0.06 1.040.12 1.040.09 1.10£0.1 1.02£0.10 0.95:0.07 1.01£0.07

x. Significantly different from normal, P<0.05
#: Significantly different from Ov X, P<0.05

. GASA W] vAE 9

(1) ol aZehi g6 ool Wikl Fojsty Waje] nA: 4

Aur FojstAel Wae] AL Aol WP AATLE, APl U@ WEE,
s B9 a3 Gaw 5 5ol MAE GHe 24 0 7 Pl fold WEt B
257 2 9keh(Table 6-6)

Table 6-6. o]&& & i hFujol TEE] At W3lo] W= FF
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BL
(0.57 g/kg)

sh OVX SEE SEF
am
(23 g/kg) (30 g/kg)

Normal

Item

WBC
(10%/ 1)

RBC

6.66+1.94 5.74+2.03 6.86+2.69 6.64+2.18 7.716+2.17

5.51+1.62

7.40+0.29 7.52%0.23 7.53+0.27 7.65+0.30 7.85+0.22

7.36+0.49

(10%/u0)

HCT

43.39+1.90 43.60+1.85 44.00+1.81 45.29+1.82 44.87+1.90

43.39+2.24

(%)

HGB

14.88+0.87 14.97+0.63 15.14+0.63 15.15+0.56 15.55+0.63 15.55+0.64

(g/de)

MCV

58.69+1.90 57.99+2.68 58.49+1.29 59.21+1.88 57.17+1.69

59.05+1.83

(f1)
MCH
(pg)
MCHC

20.26+0.71 20.21+0.91 20.15+0.52 20.31+0.70 19.82+0.61

20.24+0.58

34.47+0.15 34.85+0.48 34.51+0.63 34.33+0.28 34.66+0.44

34.29+0.47

(g/de)
Platelets

734.2+150.9 567.1+93.8 697.4+113.9 591.0+84.1 583.8+86.3

711.7+232.9
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Estrogen FFR FFO SEF
Item Normal Sham OovVX
(/kg) (85 g/kg) (171.7g/kg) (26.73g/kg)

WBC

3 4.3+1.2 3.5%1.5 5.9+2.1 4.9+1.6 5.4%+2.5 4.9+1.1 6.911.9%x #
(10°/ 1)

RBC

6 6.9+0.5 6.8+0.5 7.7+0.5 7.4+0.4 7.5+0.6 6.9%+1.3 7.910.3
(10°/ 1)

HCT

%) 36.1£2.5 37.9+1.7 41.5+2.1% 39.5+1.9 39.4+2.2 38.6+3.4 42.1£1.3%
o

HGB

(@/dl) 11.7£3.3 13.1£0.5 14.1+0.8%= 13.61+0.6% 13.710.8% 13.2%1.2% 14.2£0.4%%
g

MCV

) 52.8+£2.3 55.7£2.8 54.3%1.9 53.3+£2.2 52.8+2.1 57.1+7.9 53.4%+1.6
MCH

(og) 18.4£0.7 19.3£1.0 18.4£0.6 18.4£0.9 18.3+0.7 19.5+2.5 18.0£0.5
pg

MCHC

(@/d0) 34.9£0.5 34.6+0.3 34.0+0.1 34.6+0.7 34.710.5 34.210.4 33.710.5
g
Platelets -
10/ 669.44389.9  858.6+366.2%%  857.1458.5%%  941.4+143.7++  848.14398.3%%  976.4%476.6%*  995.0+138.9%x

x kx Significantly different from normal, P<0.05~0.01
#: Significantly different from Ov X, P<0.05
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SEE SEF BL

Item Normal Sham OovVX
(23 g/kg) (30 g/kg) (0.57 g/kg)
CA
(mg/dD) 11.22+0.34# 11.07+0.28# 10.61£0.19% 10.20£0.29*# 10.10£0.15%# 10.41£0.12x
mg
IP
45+0.5# 4.6=0.5# 3.6£0.3% 45+0.24 4.2+0.2 3.9+0.3
(mg/d0)
Mg
41+04 4.1+04 4.4+05 4.340.3 4.2+0.2 4.310.5
(mg/de)
BUN B
(ng/d0) 19.90+2.63 20.10+3.12 17.20+2.66 18.68+1.54 18.52+1.37 17.49+1.39
g
Creatinine B
(me/d0) 0.79+0.06 0.80+0.04 0.79+0.05 0.83+0.06 0.86+0.05 0.82+0.09
mg/de

x ! Significantly different from normal, P<0.05~0.01

1

(2) ol&&ehd ngi AAG7] HdAe] AR B FrlEe] Wt v ¥

T2 AstsrA A F oA calcium¥} phosphorusoll A= A4 sharmat2Fe] B nlo] A
2AATS X AFEE Fod EFoALE 1 o Wt dAEE A oy A
wsdzel A9 sham@ e Eahstel GadAT LFA foleiA o ol @
A& creatinined| = 22 A3ES B H G (Table 6-9). o]o] Hislo] 2xpd o] 74
of= A oE A3E B = diFdjolet e E S FoATdAE A 70 5
o ZHA7F Bl WA T wAh A4t AdolEde Ayl wihgle A3 E Bt

Table 6-9. dlFujolZaEo] AG7]s 2D F7|EYA A vX&= &3

It N 1 Sh OVX Estrogen FFR FFO SEF

em orma am
(/kg) (85 g/kg) (171.7g/kg) (26.73g/kg)

A

¢ 8.6+1.3 9.0+0.3 85+0.3 8.6+0.5 8.6+0.2 8502 8.6+0.4
(mg/de)

P

35+0.3 4.0+0.6 47+05 4.6+0.4 42406 4002 4.4+0.4
(mg/de)
Mg -
45+0.6 43+05 41408 47402 42+05 39+0.4 4605
(mg/de)
BUN
186432 16.6%3.3 15.8+1 5xx 12.8+4. 4% 12,542, 7% 13.142. 7+ 15.7+2.6%%
(mg/de)
Creatinine
0.7+0.1 0.6+0.1 0.7+0.1 05+0.1% 0.6+0.1 0.5£0.2+ 0.7+0.1
(mg/de)

*, sk Significantly different from normal, P<0.05~0.01

(3) o]&Zghd aFf+ tiFujol WEEo] & B A HAF Wl m X &= g3k

dF Y 2EHE 24 oy 7 WHoR o FoX ANt 1 Fo Ak IHA|FE A o] F
A= ZFY2HE ATAY oAV b F83 24 F slvoltt. FYAHES acetic
acid= 78 209 9AE AAH FAHHH LEA% A= HMG-CoA7d

[e)

HMG-CoA reductase®] ¢lalA mevalonic acid® %+ HAHo|t} Zy AEHZLS o] A

=

=
=
=

I
[JE
olo
lo
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A negative feedback®. 2 ZAH 1 9t} XA FTLE FUAsIF A x2A AA U &
T ZFEzEHE s ZA7HAA Fert g W F AFeA FAANEY FA4 OH
chylomicron®] #4H] F7F, koA F4A%e] 34 S7F VLDL % LDLe| 34 9 &4 5
7F, HDL®] &4 #4, 2831 lipased] &4 #HAa=Z st TxxA oA X #|A
7% At Tol o) @Agg FE B Ao Ad B AFAME F ZU2HE, A
1% FozeE 18a AL dojA] FAEAR Qlste] A zatdd Hlste] f9
A F71sk A3yt fREQd v AP E A FolFo e F FYadHEY 1l Zi
ZH oA dFjel s Fojwtd v AEA A FolstAl Fagh ARE B 1
9o AFolME dAEAT ] AFED Aol JAHE AFS Holy FAA
o] & YeA] ek dth(Table 6-10).
Table 6-10. o]AZ & 1§F HA7 Mol 7 2 (AAA A3t v & 9T
Item Normal Sham OovX SEE SEF BL
(23 g/kg) (30 g/kg) (0.57 g/kg)
?;‘;jj;f 107.00410.18%  117.80£2359 1343042521+ 112.40+8.34¢ 109.70+10.85% 112.10411.13#
(Tn;:; 127.10424.02¢  11860:1604%  152.40£20.60% 14350+10.23 122.30+4.45% 119.60+11.68%
(mZ/im 123.61+41.52 116.37429.20 164.92455.76 116.70+32.56 123.77+32.11 121.94+31.60
(i%) 83.86:+14.86 82.0741035 89.13+9.53 77.06+10.45 65.42+8 30+ 66.25+12.10%%
(;%) 28.20+7.15% 25,005,724 40.30+8 63+ 38.70+12.11 37.50+7.04 35.3046.02
x x Significantly different from normal, P<0.05~0.01
#. Significantly different from Ov X, P<0.05
(4) o)AFehd 3 HA7] Mol & H A AL WSt nX= F
s 9 AF #Hd AxeAE @9 A9 dAhAATANA Gz o] fols)
A F7stdth ol Aol A= Moo FolddAE B F7b oy A &7
o Uk G AEA T A L} Fo] Folt A F7F (p<0.05)3E AL, & g el e FUt
st A4S Boy FAA F9L BEFA Gtk v diFejol HE A s da
AAZ At FT7te S w2 {FosiA dAstE A4S 1o 23 AlFedA e A
of AEA e AFNE B diFujol Hart S YA dAlEE Aoz A
t (p<0.05). & FHU2HZS AAYNETS E38te] daAAT RFAA 93 Wil
HEE A e WhAH FAAARY AAY FHAHE BEFAA 8E GAEA T ETedA
T8 Al A EE Aol AAFHAT (p<0.05~001). B HFHo|A F FH2HES XT3}
of TAAHH AAY FHzEHE EFAAAE 23 AP BF 23 AJolA e Aol
w9~ A ST oled Ade PAAEA P57 oy durHoRE Ag o]
oA #EE F e Adr o' A5 He7|7F ofgokal ddEth(Table 6-11).
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Table 6-11. o] 2 Z2 & 1ddF HZA7] A4l F R AZARA HAsto] v = IF

Estrogen FFR FFO SEF
Item Normal Sham OvVX
(/kg) (85 g/kg) (171.7g/kg) (26.73g/kg)
Glucose
(ne/d0) 112.7£10.0 125.0£11.4 132.2£9.7x 116.7£7.0= 135.1£8.8+ 121.8£7.6 110.1£11.7#
m; 1
T.Cho
96.8+5.4 95.9+8.7 89.1£2.8 108.6%6.3 96.8+8.6 86.8+7.4 92.3£7.3
(mg/de)
TG
97.1+3.8 118.1+6.4 54.6+9.9x 56.1+8. 1% 62.1+9.9x 70.0+9.3% 62.8+1.7%*
(mg/de)
HDL
27.6£1.0 257+2.9 24.0£1.1 26.3t1.4 28.6%1.0 25.6£3.0 25.5%3.2
(mg/de)
LDL
(mg/d0) 21.9£2.0 16.9+1.1* 17.8+1.2% 20.2+0.3# 15.9+1 .3 14.8+1 8% 17.7£1.7%
mg/

x x Significantly different from normal, P<0.05~0.01
#. Significantly different from Ov X, P<0.05

ASTe} ALTY w7 = zhzE 17A13F3) 47A)13kol ) ALT+ B5 ALEA

s ASTE A1 3} Z

AST+ A%, &%, 8+ 58 %339 A H B o
ZS

W A, Agelw Adael EA@T dugon Ao o F Axel o

=~
o
o
()
=
>
=
—
rlr
2L
po
(e}
(e}
(e}
=
o,
T
fetl
hote)
o,
rh
)
rot
>
o
>
fo
.
o,
e

O = A] Al

= =2 0 =

G Fad ARZ AT AT 2 olfE ASTI A4S EFF AA oy 4rle]
g REslo] glgon Jure BRAPNAE BF BRHeldn & 5 U

7159 F2 A7 AST9 ALTY A FolME dadAT

S ¥ g2 APEH FATAAE AN
ALTOl A= Ao vl A A== A Ho
e tH(Table 6-12). o8 AHEL tiFujo} E&= &
e Tes BEASR IHAA F& odHd o T4

gt

Table 6-12. tj Frjold g E o] 3t 7|5 W vX= &3
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SEE SEF BL

Item Normal Sham ovXxX
(23 g/kg) (30 g/kg) (0.57 g/kg)
TP
8.36+0.48# 8.40+0.31# 7.58+0.33* 7.80+0.26% 8.05+0.12# 7.99+0.15#
(mg/d0)
ALB -
(ng/d0) 4.11+0.25# 4.17+0.22# 3.59+0.13* 4.60+0.48*# 5.07+0.08*# 5.033£0.15%#
ALP
(/L) 49.30+13.12# 43.10+6.14# 68.50+16.97x 57.40£10.69 64.80+17.60 55.80£10.43
AST _
(/L) 89.40+19.27# 86.50+10.81# 125.60+35.26* 88.90£15.79% 75.00£10.52# 79.80+15.14#
ALT )
(U/L) 37.70+8.23# 31.00+5.03% 51.40+10.35% 48.50+3.60% 46.50£5.46 48.20£6.11*
GGT
6.9+£0.5 7.4+0.6 7.1+x0.4 6.5+0.8 7.5+0.6 7.3+0.8
(IU/L)
x, wx Significantly different from normal, P<0.05~0.01
## Significantly different from Ov X, P<0.01
(6) olAaFdhd g HA7] Aol b 7leA Fell A= G
B 7IsA RN E F Gy GETe] B AT b dAEA T BEFAA i
st AdS BTk 53] & 9w Aev FA4 Feldol BEEA &2 vhd v
BT restA Fasks Aew dEHAY (p<0.05). ALPY &4 s AddxEd v
GAAA G BFo A folstAl Frbed T ey Al EFolA A EE A4S dF
HA gt ALPv= =34 259 F83% AVt He FAom FolA X EAH, =
Aol @telA Jgd of & F F=7F STk Hed, J4 F sues, =4 349
A7) =71 28l Ca 29 Al SR e ®Ravr Sy & AdAdTAFel M=
Sprague-Dawley Al &7 dAFHE oz dAhAA|TFo] MEFETS Aldgdsk o Hl S|
ALP s%7F =4 Yetd Aoz Bustdoh I olf& dAEAZR 3t9 bone turnover
7F S7 e 7] Wi o2 A E A k. Aol el vkl dAadA e
A

A
Jolel A= ALPS 717 A% dAEE 4

ALPY] %7t F7ketaL, 2 A1@de] i A aF
S YERHAA T Fo)Ad o] dEE A F W estrogene] Folo os] ALP2l FE7F 9
sHAl Haste] A7 AAANE SR gna skt A F V1o Fa AFESQ AST/
ALT®] Wslol A= Aoz giH] dadA= Qdsto] 1 759 Adt7t oA #2 s
ATH AZERZ FARAAE 88 FostA Frkete A3dE Bt ol tE Al
ATFAFHAME dF 3F 7|50l AstE= AoR FEEo B AFe] AuEs sz
stttk ASTO AlAEHQ A ele B¢ BF #FostA AAHAJT ol2id A= o
FHjol MEES] wodAE 2 AE B A ALTY Wgol e ad2ele #4-&
F FATAAMT FosA JAEHE Aoz AFAFHACH Aot 22 Ay 23 AT 4
Il FAEA Hdo A diFujol, diFujol WEgEo At e ANE HAT
(Table 6-13). Wb AAje Ax= & o o3 ZA=L dhFujol e WaESo
AHAR Qg AstE ] Vles AGALE IEAA F= Hol o] FastA #Eet
I QST Zo] 2 AT AAY] Aol AE WHss dASA NAANA Fe A
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Table 6-13. o|&FFHE 1 #HAA7] MAA o 7+ 7| SARE vXE F&F

It N 1 Sh OVX Estrogen FFR FFO SEF
em orma am
(/kg) (85 g/kg) (171.7g/kg) (26.73g/kg)

TP

5.0£0.4 5.0£0.1 4.3£0.2 4.4+0.3 4.340.2 4.3+0.3 45+0.2
(mg/de)
ALB

3.2£0.2 3.3£0.2 2.6+0.1% 2.7+0.2% 2.6%0.1* 2.7+0.3% 2.7%0.1%
(mg/de)
ALP
(U/L) 50+3.3 42.4+5.1 96.3+8.4xx 75.4+12.1*# 120.7+15.7%x* 84.1+11.5%x* 111.7£9.6%x*
AST _
(/L) 104.5+10.3 111.7£7.0 179.8£9. 1 241.0419.3% ## 117.2+6.0#% 127.1+£5.34#% 121.0£3.54%
ALT

35.9+2.6 31.4+9.7 56.0+3.2:x 94,248 3« 454+1.7 28.8+6.3 48.4+3.2
(IU/L)
GGT

7710 8.6=0.7 6.9£0.1 85%1.0 6.89+1.1 6.9+£0.5 54+1.1
(IU/L)

x x Significantly different from normal, P<0.05~0.01
##. Significantly different from Ov X, P<0.01
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x Significantly different from normal, P<0.05
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0.23
0.225 -
022 -
0.215 -
021 -
0.205 -

BMD(g/cm2)
o
M

0.195 -
019 -
0.185 -
0.18

Normal Sham OVX estrogen FFR FFO SEF
Gruop

9.5 olAEgE 1 #HAY] Ao 2 TR RE WA= IF
x. Significantly different from normal, P<0.05
#: Significantly different from Ov X, P<0.05

= 0

ool wa O] F ¥rAd vAE 4
ME 4114326 mg= AAFTol Hlste] H
4 s E(SEE)woll A= OVXatdl Hlake] £

S7be A th(p<0.05). WE=e] 3|3, Z4 18] Q1] TS Table 6-149F 2
o HEF 9 calcium %o W3lE B OVXTolAE 127+105 mgl & AAto] ©
to] FrolAd JdA s ATHp<0.05). whAd ZEo] fli 7|EALRC dFujolFEE
Fujobd & 58 72t Hrbslel HFH e SEETY SEFFol A= 135£55 mg, 133+9.5 mgo
2 OVXtol Hlsle] fFostAl SR th(p<0.05). v thE F T2 <o) shafe WA
o X338t SEF Fo{7 3 BE Fofatol A ZHzt «1& A A= (p<0.05) ¥E HA4A4E
At oiv] g Fajol ol Al folat Al AAEE A (p<0.05)S AT

g
4
2
=
<
=
o
Ty
MN' _1_4

o4 3}74] 7F 439 TH(p<0.05).
]_

I~

)

Table 6-14. o] & Z@ 2 1FF tiFujor HEEC & F7/Hd vA= YF
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Group Ash (mg/dL) Ca (mg/dL) P (mg/dL)

Normal 451+10.2 141+5.8 135+4.6
Sharm 446+16.7 139+7.7 134+5.3
OovVX 411+32.6% 127£10.5% 121£7.1%
SEE(23 g/kg) 439+11.3+# 135+5.5%# 133+4.14
SEF(@30 g/kg) 429423 4 133£9.5%# 125+5.5%
BE(0.57 g/kg) 430+26.1 129+6.6% 126+3.2%

x Significantly different from normal, P<0.05
#: Significantly different from Ov X, P<0.05

HG71 WAl & Fr1- mA= FF

B g
Wﬂ% %94 3 Y WEE B, OVXTrol A= 3985+19.2 mg= ABgtel Y5}

R I e

SFATHP<0.05). Wl ZfdofA o] IEFr Fojwd} thFujol HE =

ool A OVXTol Hlste] ol AA F7HekA o (p<0.05). tE =] 25 39 3
2o Table 6-15¢ Zvl EEF F9 calcium 3o WIS HWH OVXTolAE=
1145487 mgo & AAto] Hlste] 94 UA FHA3FATHpP<0.05). ¥hHo] s d2]o]e] 3}

§% Folwa oEuebt

< 47 Hobstel AAS welA = 1324157 mg, 139.7+64

= 7]
mgo. 2 OVXatel nlste] fofshAl F7bakAth(p<0.05). Wkl thE = Fo] 19 ke u

Al
SAATAA AR ] FosHA ZFAste ZFolAY Ayt A A4S
o AFEAZY FodddAe Al #HE&HF FoTdA FYsiAl F7hE
(p<0.05)& H G tH(Table 6-15).

Table 6-15. o] & Z2& L3F HA7] HdHo] & Fr712Ad vA= %

B3
A}

Group Ash (mg/dL) Ca (mg/dL) P (mg/dL)
Normal 4435+16.7 138.4£6.5 128.7+5.6
Sharm 456.3+11.4 141.2+5.8 131.4+4.5
OovVX 398.5.4+19.2% 114.5£8.7x 118.4+5.9%
Estrogen (0.001g) 431.3+15.4 123.5+10.2 129.5+2.9
FFR (85 g/kg) 413.6+11.9 125.4+13.4 121.7+£4.2
FFO (171.7 g/kg) 436.1+£12.8# 132.2+15.7# 132.3+7.4#
SEF (26.73 g/kg) 445 6+18.7# 139.7+6.4# 125.146.5

x. Significantly different from normal, P<0.05
#: Significantly different from Ov X, P<0.05

(3) 8FlA

= 7123 Dpdel ‘31 A
(7h) ol&&ehE 13l

P oo} W ol

ofy
2,
>,

by
i

7143 Dpd A= 9
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8549 calcium® &2 FdNEH sharmol ¥]& o84 F7FstR e, vbA
dAEAT e AlAEE Tl s FostA dAHE Z23HE BT nF
°] phosphorus®] $t=#F 9 A] calcium® 23 (p<0.0570.01)¢ £
o 5 9] deoxypyridinoline (Dpd)ell W2 & o A= AAHETS £33 sharm 79

H

ael A dadA I mAgEe] FolTol M FostA S7FE wbd G AadAT e i
opFol oM AAEH = Ade B I 9 FodM e Aists A¥e Hoey F
A ol A=A F%tHTable 6-16).
Table 6-16. O FHlo} R EEC] 8F A & F7]E37 Dpdel vAE I
Group Ca (mg/dL) P (mg/dL) M /231)_1;1(1 arine)
Normal 1.52+0.54 592+1.16 10.5+0.36
Sharm 1.49+0.46 5.84+0.95 10.1+0.47
OovX 2.13+0.86%: 7.56+1.05%: 11.6+0.26%
SEE(23 g/kg) 1.62+0.72# 6.16£1.10# 10.8+0.21#
SEF(30 g/kg) 1.55+0.67# 5.59+0.87# 10.7£0.33
BE(0.57 g/kg) 1.46+0.36# 6.04+0.93# 11.1+0.51%*
x Significantly different from normal, P<0.05
#. Significantly different from Ov X, P<0.05
(th) olaZ&ebd g #HA47] WA ol &M & F712 3 Dpd VA= I
QT A9 calcium® a2 AN ZTI sharmtol|l vl & 2 skA 71ty e, vhd
G ] A EE Folaol s ot SAlE = AdE BAY o= JiAd A9
o] }&7F woluwd Fulol MR EL FolwolA JAlH= 23S BT A mFolA
°] phosphorus®] $F&F Al calcium®l 23 (p<0.05)¢} FAFS A3E HQInl ) Fujo} 2

859 FHoAddAAY dAAEAT dv dAAFEE ZAgES Btk sH QoA 9
deoxypyridinoline (Dpd)ell "] X]+= &A= 23
AT A FolskA FrheE v dhas thH] o

A= BaFs Blom 1 9 goluoA s Myt ## e A Edth(Table 6-17).

Table 6-17. o] & E& I3/ HZB7] A4l &FdA & F7]23 Dpd WA= %
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Dpd

Group Ca (mg/dL) P (mg/dL) (nM/24-h urine)
Normal 1.48+0.34 4.82+0.85 11.4+0.51
Sharm 1.54+0.27 4.95+0.42 10.8+0.34
OovVX 1.76+0.45%x* 6.94+1.84 13.4+0.59%
Estrogen (0.001g) 1.58+0.55# 6.26£0.64* 12.1+0.62
FFR (85 g/kg) 1.70+0.14x 541+1.25 15.4+0.71
FFO (171.7 g/kg) 1.65+0.49x # 5.98+1.19 14.2+0.28
SEF (26.73 g/kg) 1.64+0.39* # 5.52+0.66# 10.1+0.12#

x Significantly different from normal, P<0.05
#: Significantly different from Ov X, P<0.05

223 A Al A= G
(7h) olaEeE 13 tiFuol WEEe] T = FoiAlF Al 1A
Estradiol® 273} estrogenic hormone® Z estrogend 7Fd F23 Aot}
Estradiol®] 42 AFE719 AA, 4974 2 AA7Y A& dete=d 7B 583 A
¥ %9 &}olth. E3 estradiol ¥ estrogen©] FAEW
-‘%-’Fﬂ AstEol #H7E F =vEsy HdHAAA Aok g A 3l
i H] GAEA TS £t wjolFEE, ol e E el W
3}74] 4% (p<0.0570.01) ¥HA FAEA T Uiv] AP = FoJdt BT
= =
z 5

rlr
2
o

{‘zfﬂ)l:

AT (p<0.0570.01). A PS5 AA S A tFujolFEE

S WY FostaA 1257 F 7 79 83 F osteocalcin®] &

% osteocalcin®] 32 OVX ol Al 39.6+£3.46 ng/mL=Z Aol vl /<317 %7}

I(p<0.05), WHA] SEEw2 28.4+1.25 ng/mL, SEFw2 32.6+2.93 ng/mlL 12|31 BL

< 31.4£1.35 ng/mL= YWEY} OVXatel Hlste] SEE FolwtolM = #Fog #Aas (p<0.05)

HQl Wk 7 9] T e Fraskes A #HEEHJOY TAA T8 HFEA
i

Ml o

gtk S FAPY Hwe) wste] oAt AYTELS EFHe] shamE TS
of WAAAT 13 BT hols EFF }

e E 1Ela A Foat EFoA o g
ol th& APAF+ZAAEY ¢
= Boy SAA Fog Aole AFEHA FUHt

Osteocalcine calcium®¥} Z 38+ Vitamin K ¢4 a-carboxy glutamic acid 2 =2
A ZE AR 93] A 70%v= =71-EAd 4, 30% AEe Y £o8 FH|HO=R

H3le 7y R
A F7vskeE AES

A oE A ARE AT F e Ass ARZE AREHIL Yk ddAdTEo] ostd
e A =0 A9 osteocalcing FE F7lE FHAY Z7HE ou|E A HAE T F
2 F 45T 7 e ARE o]EHL At ok Byun 52 o ¥ FHolA FAAA
22 fFLd o2ERA APLS F osteocalcin® FEE F7HA7| AL, olAZEE HEFoR
&3 osteocalcin FE7F AHY S S B Pa, o= AF PRI osteocalcino] F2
A HAE HQl Kim 59 d7¢ dXsts 2945 Bg 2 AFdAa=m dadAd
OVX+¢ 8% osteocalcin® FE+x Z718tg 1, OVXartol vl&] thFujolFEEy das



AATEAA D
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¥ sharmvtoll H|3t] dAdA oA fFolstA F7He vhA dAdA T Y] AdER
o o] a2

Table 6-18. o]AZ & 1f tiFujo} LFEC] FF T2EFH TUAL AR A= FF

G Eatradiol LH Osteocalcin NTx (nM)
Toup x (n
(pg/mL) (mIU/ml) (ng/mL)
Normal 4.58+0.95 0.32+0.05 27.6£1.62 15.43+£0.84
Sharm 4.46+1.16 0.33£0.07 26.4+2.34 14.62+0.92
OovVX 2.16%0.73%* 0.36£0.04 39.6+2.46% 20.61+1.25%*
SEE(23 g/kg) 3.85+1.81+## 0.33£0.06 28.4+1.15# 16.40+0.84##
SEF(30 g/kg) 3.21£1.76%*## 0.31£0.05 32.6£2.93 17.29+1.16##
BE(0.57 g/kg) 2.712+1.36%x# 0.33+£0.07 31.4+1.35 18.53+1.064#4#

x k1 Significantly different from normal, P<0.057P<0.01
#, ##. Significantly different from Ov X, P<0.057P<0.01
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5 w3E Uy Aow ARdt E£3 Ho FoAAEAA 9Y 2elu g AR
NTxol A& ge dadie] Assh 2o A4tizzs sharmol Wahe] vkl ol A
Folal Fhe v G AAlR o APERA Folwd A BT felal oAH: 2

72 %4 tH(Table 6-19).

Table 6-19. oA Z&HE u13H HA7] A2

T =22 AL AR A= IF

G Eatradiol LH Osteocalcin NTx (nM)
TOUup x (n
(pg/mL) (mIU/ml) (ng/mL)
Normal 543+1.23 0.41+0.03 33.4+1.24 16.54+1.24
Sharm 4.84+0.87 0.39+0.04 31.4+3.47 15.47+£0.82
OVX 2.84£0.47+x* 0.33+0.06 59.2+5.41*x* 25.29+1 .58
Estrogen (0.001g) 4.49+0.91 0.37+0.05 29.4£2.434# 16.35+2.644%
FFR (85 g/kg) 2.96£0.23%* 0.32+0.06 48.4+5.40% 21.44+2.55
FFO (171.7 g/kg) 3.43£0.19x # 0.38+0.04 36.7+4.32# 19.52+3.65
SEF (26.73 g/kg) 3.87£0.83** # 0.39+0.03 34.1+4.74% 16.29+1.81#
x x Significantly different from normal, P<0.057P<0.01
#, ##: Significantly different from Ov X, P<0.057P<0.01
(5) AlolE 7}l FXo H| X = d3F
(71 ol&E&EekE 1Ef tiFujol Wa Eo] Alo]EFIRIe Fke mX= P
Abol EFbSlol] 1 = e [L-69 TNF-a 2% WadA mFoa 984 Z7183
I A A FAEE AgTel e IL-69 A tiFujolFol Tt A TNF-aolA+ AldER
FoAT EFolA fFostA dAstATh olggt AAELS FadA oste] Aol E ]l
7t s diFwjol e WaEo] fFostA dAstE ASs #HEF 5 AdTHTable
6-20)

Table 6-20. o] & Z & 1¥H tiFuler HEE

o] Alo]ETFIQIY FEA WA= FF

Group IL-6 (pg/mL) TNF-a (pg/mL)
Normal 20.6+£1.54 143.5+10.6
Sharm 19.42+1.16 155.6+12.9
OovVX 22.75+1.92% 259.5+16.7+x%
SEE(23 g/kg) 20.43+0.98# 176.1£13 44
SEF(30 g/kg) 21.54+1.83 189.5£11.6%##
BE(0.57 g/kg) 21.52+1.13 2013.8+10.8%*x#

x kx Significantly different from normal, P<0.057P<0.01
#, ##: Significantly different from Ov X, P<0.057P<0.01
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(L) o2&

A=)

B2 mEs A4 ARl Al et Frel vt Y
Aol el MAE @@L L6 TNF-o 2% dads i folai F7he9
B (p<0OD), W APBA A pol A o ERA FATAAT FolatA lAh v
a9 ILGelA feld Wssl BARA e W TNF-adl At AUz ou vad
ATL sl AMA0l FoToNA S AohE Bk Telt GRPAT o) A
B4 FolEste mume| M dAERA FARA 947 Al &P ol of

1 FrolstAl A= 23 (p<0.05~0.01)E HHTable 6-21).

v

FHjobdr & Hofutel

Table 6-21. ol&EHE AFF HA7] AdYo] AJEIUY F=d wAE FIF

Group IL-6 (pg/mL) TNF-a (pg/mL)
Normal 19.84+0.89 155.4+13.64
Sharm 18.53+2.43 158.3+15.31
OovVX 26.71+3.56%* 285.6+26.71*x*
Estrogen (0.001g) 17.63+1.84#4# 165.7+32.43##
FFR (85 g/kg) 22.16+5.64 254.3+28. T
FFO (171.7 g/kg) 20.80+2.97 215.4+20.5% #
SEF (26.73 g/kg) 21.65£1.59 187.6+16.32##

*, #*. Significantly different from normal, P<0.057P<0.01
#, ##: Significantly different from Ov X, P<0.057P<0.01

(6) WA o] Foirl ikl W 2 A yAksle] mo nlx= F ek
WA A el 7} &kl gate] wxE el A AddiEet ¥l SOD, CAT, GST, GSH,
GSH-Px 18|31 MDA EFA dadA oA G938 2719 #4E Bt (p<0.05~

001). etk A@BAL Folo] B Tl B A AR BFuolt T
Folitol ] HubE B W GSTAAE MAels g FelZolAeE dadAs U
u) olAE e AnE welth oed Avk AWRAANE 2 A3 (p<005)7F B
AH(Table 6-22, 23).

Table 6-22. o]&Z@ & 1¥F HAA7] HdA 0] Fi3} s=d A= SF
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SOD CAT

Group (pg/mL) (mIU/ml) GST GSH GSH-Px
Normal 3.842+0.231 8.413+0.263 111.2+75 14.35+2.25 3.156+0.352
Sharm 4.021+0.174 7.561+0.157 105.3+6.3 15.47+1.33 2.957+0.542
OovVX 5.546+0.167+ 5.871+0.764 135.4+10.5% 12.56+0.83%  4.529+0.664+
Estrogen (0.001g) 5.541+0.634* 7.214+0.527# 125.7+13.6 13.34+0.97 3.554+0.371
FFR (85 g/kg) 4.871+0.243 5.074+0.834* 131.2+14.3% 13.41+1.26 4.337+0.854
FFO (171.7 g/kg) 4.475+0.541 6.547+0.765% 114.2+11.6# 14.55+2.43 3.762+0.554
SEF (26.73 g/kg) 4.168+0.954# 7.431+0.541 % # 110.5+9.7# 13.57+1.24 3.051+0.763#

x! Significantly different from normal, P<0.05
#: Significantly different from Ov X, P<0.05

Table 6-23. o] & Z2& L¥F HA7] HdA 0] AAHAME} s A= IF

Group MDA
Normal 1.803+0.257
Sharm 2.023+0.155
OvVX 3.023+0.155%:
Estrogen (0.001g) 2.264+0.187%x #
FFR (85 g/kg) 2.924+0.643+
FFO (171.7 g/kg) 2.471+0.543#
SEF (26.73 g/kg) 2.143+0.271#

« Significantly different from normal, P<0.05
#: Significantly different from Ov X, P<0.05

v i FEiob R E = HA7] AdHo] dEEe] 225 t‘*fi}°ﬂ MAE 29
]_
B

2 A H o7 upgES v AFE (cortical bone) B+ X (compact bone)o]g} s}
al ko] FFAL A~FF (trabecular bone) i dHEF (Sponge bone) & WAE
(cancellous bone)olg}t 3t} ol AFIHE ZIAFES FAEY couplingol] ¢ste]
Aol FAHY ZIAEE ZPAAA =714 = TS st frol HEA

A ol 2 o] Fste] AAlo]l whEe] U&= ndd T 7]H

7131 =o] FAYAH =

= FolA HEd A5 calciume] 2 A ZAIEZE WASHA Hr} Osteoclast= T
AN EZA Wl oleZ%S 43} 33 3d monocyte-macrophage AlEolA Fldtt ol &
of B FAE Ao JFgFS e Wk ol HAAMES AN od FHETCH
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Table 6-24. 24 F0t5F ELA 9 A7 Aol Fo7l =254 W35

Sex : Female

g 23 Q8¢ (Group summary)

Sex Female
Group Gl G2 G3 G4 G5 G6 G7
Organ/
Findings Dose (mg/kg) N S OVX | EST | FFR | FFO | SEF
Number of animals 10 10 10 10 10 10 10
. - Degeneration of hippocampus 0 0 0 0 0 0 0
Brain
No of examined 10 10 10 10 10 10 10
- Cyst and vacuolation 0
Pituitary - Infarction and apoptosis 0
No of examined 10 10 10 10 10 10 10
- Inflammation 0
Heart - Myocardial necrosis and vacuolation 0
No of examined 10 10 10 10 10 10 10
- Inflammation cell filtration 10 10 10 10 10 10 10
Lung - Dark red spots 0 0 0 0 0 0 0
No of examined 10 10 10 10 10 10 10
-Fatty change 1 1 2 1 0 0 0
) ~Vacuolization 0 0 2 0 0 0 0
Liver ~Necrosis 0 0 0 0 0 0 0
No of examined 10 10 10 10 10 10 10
- Macrophages 0 0 0 0 0 0 0
Spleen
No of examined 10 10 10 10 10 10 10
- Chronic progressive  nephropathy 1 1 1 0 1 0 0
. - Vacuolation 0 0 1 1 0 0 0
Kidney - Inclusions and hypertrophy 0 0 0 0 0 0 0
No of examined 10 10 10 10 10 10 10
- Focal hyperplasia 1 1 2 1 1 2
Adrenal - Degeneration and atrophy 0 0 0 0 0 0
No of examined 10 10 10 10 10 10 10
- Osteoporosis 0 0 0 0 0 0 0
Bone - Osteosclerosis 0 0 0 0 0 0 0
No of examined 10 10 10 10 10 10 10
- Follicular hypertrophy 0 0 0 0 0 0 0
- Follicular atophy 0 0 0 0 0 0 0
Thyroid | - pollicular pigmentation 0 0 0 0 0 0 0
No of examined 10 10 10 10 10 10 10
- Myometrial hypertrophy 0 0 0 0 0 0 0
- Endometrial hyperplasia 0 0 0 0 0 0 0
Utreus - Endometrial atrophy 0
No of examined 10 10 10 10 10 10 10
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G2 - Heart x40

G1 - Heart x40
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G1 - Liver x40 G2 - Liver x40
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Kidney x40
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G1 - Adrenal gland x40 G2 - Adrenal gland x40

G3 - Adrenal gland x40 G6 - Adrenal gland x40
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gHlZo] A3l ~EY A7 BodittsE Bl Aoh6R). QA= AAAl el Abe ol A
2+t (free radical)] A2} gH4kst Bloj A Al (antioxidant defense system)e] &
< oglow Aol Afetr o] vk BAAHAY 2 kst o)A ¢
sol gaEol dHFo]l MAWA AstA 2EHA7F dojdrh(69). Bt At A Abs)
" -

be Fo Qe masd gaunsn 4% Asd 9o v 37

4 2
EY2s Fo] XETH7]). Y n¥8d9 A dete I
A A8t} free radicalol] ot =2 &S
9 HET, ASANT 2 kgl
o] o] 7hx| A& 2 Qg Aztek 4 g
(73-75). 53] sWAs}FolY nXEFTH 2 dRd Fole 1¥T
2 Q3 dF Ad F7Fe A"t wE x4 B
of digk e 9 A
28-S SHARE Q& Bu7t AstEH FA o] glycerol®} -f&] A %Ak
o2 FIETHT6, 77). T3 Fre] F 4] gk fr/dol mol AAS
reactive oxygen species (H202, Oz, HO ) A A7} g3l vl 1S S5 A &4k
st=o] vk AAEo] i w3 JAA o)A B AdT 9 T ME 7T A s ¥
AS Lo 7Ith(78, 79). 181} o] # 3t reactive oxygen species (ROS) o tisf] A Z2 &
superoxide dismutase (SOD), glutathione S-—transferase (GST), glutathione peroxidase
(GSH-Px), Catalase % glutathione (GSH) &3 72 WA AAASL AFd &S
vitamin A, C, E, flavonoidZl 22, poly phenol&# %9 Aald@A EAESo] fFg7|d o3k
ZA E4E Woe A dxaye] 49 ndg oz QI3 reactive oxygen species®] =g
Ao AdAd Wdg AAALY FHom FHITY FE V|HOoE AAHIL Jlom, o
H gk AbstA 2Eg o] o)gh 2AEA AWl 3qkst woj A Aol ®Wste] g w4l
S 7F= a1 9 HH80-85).

Tue NEs T2 d9 4 = g3 dAes duld FHSol Hgoy
Aol WAE BEE sta om, 53] A2d dmue Ane WA Aoy 58
o7 #eE st EHUF glow fEeow AyET AotAlE AREStaL UTHE3). A A
Ul A A =8 o2 sulfonyl ureal °FEo] AR AT X5 A} FALo=R
dsto] o]k ARG &S JHAMA LR Shdetal a9 oR dFE 24T ¢ dv WA
Aol digh A7 &be] = Jrh86). SN E, QI 2 ddolE T, T,
Az, 717, stsEe] 2 9, 2Ea wd, ol 52 #EA A7 o= HAE JIdgH
vh 9131(87), 97 (Cirsium japonicum)®] ¥} &7} 9 FU= A AS0s 2 24
o] o]l && A A &y, €9 St ¢33 2HUE dSs BRustden, AR
(Helianthus tuberosus L.)7} hamster B-cell¢] HIT-T15 celldmltodwhs&S Fo]al, A%
Heads 7HHomA e’ EHls A3 3 NAD+ s S7A 89 243 9=

of EHAde K3 THES, 89).
o] A~ Z L2 heterocyclic phenolZA A& Ao d& EA5F=

SEREREIEE
of ool wol dfEel Atk tiFe] BHEA F 2 uael Belste 2

R
ol
o
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A EdtR o= EAQ olAFHES gl ¢F 02704%, W Hiotdl= 1.071.5% 7
=2 FfrEe] glem, 3719w Al(aglycones)?l  AlY 2~ H 1 (Genistein), o] =AIR)

(Daidzein), =] A %1 (Glycitein)#} o] o o] ZAstd wjdA 12l acetyl ¥ malonyl

WG A Z42E 371 A F 125579 olAZEHE IEER ol FolA JTrH90). wEkA & A 7EA]
T olAaZEE HEie Ul olAZEHEo]l FuESs A5 FEQl ipriflavoned FE2A
Szt AE a8l gFe] AnNUE B ofAo}d

o7 fAMElAL oket o ~ERAS A
[e)

& & =4 2 2vesdd Ade o &
T 3 A AAe] iAol Ha Tk, Wb o] AEekd - diFujoptaE

2. A5 42 I
7t AP FE ALS UH
Sprague-Dawley (SD)Al 8532 ¢4A
H FYste] 457 & A Z2AALE
skt Fo7HAl Al AT 280 £ |
%), 2 W71 (07:00 A5 19:00 &%)
F 9 FH Y AHE flet] oA 2t
Cwre AdE AASsE AR AT
o7 AF21ol i+ (normal diet), streptozotocin o] (STZ alone) L@ il Tj
[e]

=
o 7 2 1054 FASEom, 47 B Adsar

O_

> AR
N
o~
off
o
-0,
w0
2}
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(@)
Q
0Q
(@]
ft
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>
ofo
ol
o,
2
N
N
—_
d
o,
A
1=
>~
>,

2

1

. =3
EE sl Wkl Fof A A 18], £ A Fol= wiE 284 353, ada
(o3} S

24 3 AFE PG GH, ASANA W2 w)F 2904 357 MRS §5aH Y
& Z4stol, 49 FFAEAAF/animal/day) BT S5 HA Fml/animal/day) & 4+
sheart

S

AYEES

=
FafEd A 1247 A2]A71 F streptozotocin(S0136 STZ Sigma Chemical
45 citrate bufferell < % 50 mg/kg b.w.(0.2 ml/200 g)& &7

ZFol citrate buffer &7 FALSFA T FAF & 60413 & Ag] g
&

2. dAAsEH HAL

FdaAsled HAls FAAY 20~2427F A A7l FES oHE upFH sk, HojA
oAl AP & dAS & (SST-tube, BD vaccutainer, USA)ol
Hol Ao 30%3t WAt §aAZl thE, 2] (3,000 rpm x 15 min)afjlx] 4& &

Aol tfslf Al alanine transaminase (ALT), aspartate transaminase (AST), total cholesterol,

> O
MEo
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triglyceridesE 323Fst AststA <l HALE g}
Medical, Co., LTD. Japan)& ©¢]&3d}lo] A on, »
o|stA 7lol=ghglo] Fato] At EEA = A
12412 A2 & mgwoax da5A47]

g3kel %439
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v}, Insulin® F3P AL A
39 insulin® wEE linsulin | BE%§ kit (RADIUM, USA)E o] &3l
radioimmunoassay (RIA)E o]&3to] SA3IA. &84 Al59f anti-insulin 0.2 m(S 77}
Ao ¥a 02 me IS AHste] 37Tl 1Az F¢ WA 7 273 FA 01 mE
% & Ao 1AIZF WHE AZ 2 500 rpm 156%-7F 94 Fdte] o
59 %S Y-scintillation counterol| 4] 1%%F countingdle] = A=l

3HE F3| ke =A3lo] insuling FEE Tkt d#
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vl 719 a2 84 &34

Bansal 5(92)¢] #wel wet A &3 H=o 11 3 150 mM KClI< &3 3
mM Hepes &% (pH 7.4)0.2 58] 343t #AEst g 700 g2 2023 94 23
of Asodls A I A5 dE 11,000 g2 3087 1594 ®Ede] pellets Al A3
o 1 4SS HA] 105000 g2 603 2PAEE o] AlxdE F8E& Ao, pellet
130 mM KCl ¥+ Hepes &5 o ® Aol th5 22 Ao Addete] nlolawF
TS AT vlolARER MEE 29S st A AAHE 074T e A2 A 3
stRom A RIS 70T E#A3HAA  superoxide dismutase (SOD), catalase
(CAT). glutathione-S-transferase (GST), glutathione (GSH) % MDA?®] Ao z}7} Al&
sttt @l E A =S Bovine serum albumin (BSA)S F+E 22 AFE3le] Lowry 5
(93)9] HWiHo wal =As T 3 7+ =29 superoxide dismutase?] A=+ Cropo
5(94)9] HH ) Catalased] A EE Aebi®] W, glutathione-S-transferased &A=+
Habig 5(95)2] ®#H glutathione?] %2 Uchiyvama 52 WY Ellman 5(96)2] W o
wel A3 o, MDAS e Suematsu 5(97)2 W wel Ald#o] 20% acetic
acid 1.5m¢, 81% SDS 0.225ml, =< 0.075ml, 1.2% TBA & 1m¢, 28|31 o] w2
cytosol, &< microsomes 2tz WAtk HES4e 100TC/30% 714 3 9AEE (3,000rpm,
10min)3te] A5 o] thale] 532molA FFEE AR o AHEHH LS malondialdehyde
(MDA)E Atg3ste] 34kl th. E3F microsomal membrane?] A& #2kst =5 v ust7] ¢
st NADPH 0.1mM¥ ADP-Fe; (ADP 0.5mM, Fe;  0.02mM)S #H7tstar Al g3l

S

—|~
N mlo
it
)
o MX

= =
microsomeS Y& & Z+7F 37ColA 0, 5, 10, 30 60F ¥k A)A Q¢ 5U3 WyHow
MDA W3tE SA5AY. 28 AlgddEd dsi = 30S 33| v =A3slo] 2h2b9]
FTEE 73

3 Glycogen® &y GuAlES 98t §49 AAFE 7 2 g2 01 M ice cold
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citrate buffer (pH 4.2) 6 ml& ¥ &33 3 3,000 rpmol A 1087 A vEste] A=
oA glycogene| SF glucose-6-phosphate  (G-6-Pase)®?} glucose-6-phosphate
dehydrogenase (G-6-PDH)9] XS 7Z}7] =43t} Glucokinased 4L 1+ 2 g2 1
mM EDTAZF &91¥ buffer 6 mlo]l ¥ w&3Hek t5 12,000 goll A 1A13F &< 94 &
glsto] AE=AS FHsEY] Glycogenel e Murate] WH, G-6-Pase?] &4 =+ Baginaki
59 W, G-6-PDH2 &4 %=+ Demosse " (98), Glucokmase-4 A == Hara 5(99)
of wgol we} ZZt SAskATh wwA ] e Sk rxA e Aats 'Aet T
Lowry 59 Wil we} 24315t}

Bl x4t JAE fstel 7] A& Al S #F F FAE SA4sta 10% nature

o i

2)
buffer formalin®] LAAZl & EAFA o] "Wl oz ety

g U 4 ym FA R A
3lil hematoxylin-eosin (H&E) @S AAlstdow, i disW(fsW g o2 RE &

sHET) AEdto] AAhuAgS AZ F -T0ToAA ®Bat

AL, BAA
A AyeE PASW(version 19.0)2 °o]&3te] 7 A3uvit Hdd aEHAE T3
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31, One-way analysis of variance (ANOVA) t-test& ¥ ¥ Duncan’s multiple-range test
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o
3.38+0.21

HbA1C (%)
7.59+0.51 %
6.63+0.38 #

54

Fol A A
s

°

(pg/ml)
755.6+51.2

of W]
C-peptide
468.3+38.7*x
521.5+45.4

o] hmw )

b = UtH(Table 7-1).

o

o, 217 7]

e L TR A= IF

-

4.15+0.54

1.67+0.55%x*
3.09£0.35% #

Insulin (ng/ml)
=]

=

=

=
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A9 3~6%

!
HbAlc#tar

=
= 99

113.5£10.2
314.2+27 3%

S A0

Glucose (mg/dl)
236.4+31.5%* #

=]

=]
P2

T

<
T

=ol ol A A 4

Group
STZ

Normal
% %22 (blood urea nitrogen)

STZ-SEF

. Significantly different from normal, P<0.05~0.01
=

#, ## . Significantly different from STZ, P<0.05~0.01

=2 HbAlco

3 S7kE ™, o
&

(HbAlc)7}

=

Table 7-1. W Fufo}
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7] wj&o] &3 BUN (blood urea nitrogen)? &=+
] 2] Yebt BUN(blood urea nitrogen)2] =%
T QGxfdaol AAATHTE fFoHoR =2
|F=4d TEES] gt 1o vludA =
O

kY
ol
oz
Hlooff
4

= ofl ¢

30

4y ol
i
-
o

9

Ho

A o} (creatinine) > £ é‘ﬁ:b‘r Q21w AR Aol A oy x] 2 AR

Ao w=HEoltt, = A olE U(creatinine)S ZS5oA] YA E ALEFH F creatine©

creatine phosphate® A ¥o] dF o7 fE5o] AFoz & A FHE=d AF 7]
vk Al AR (0.1~1.2 mg/dO)el A BlouA HEz dF ﬂﬂﬂo}ﬂ”(creatmme)-J
= A TEe AE7F Hoh B Age A A olE] W (creatinine) RS & uw T
of AR w& AES BAou SAAR w4 #EHA FtH(Table 7-2).

l=
fu)

Table 7-2. ) FHjo} X E Eo] AAV]|To HX= 4T

lo o o
/A L

iy
ro,
)
9
rlr

BN off ol

_rﬂ
S U s B T W

Group Creatinine BUN

Normal 0.43+0.1 19.5+2.6

STZ 0.5210.3 33.6£5.6%

STZ-SEF 0.48+0.2 29.5+7.2x

x w1 Significantly different from normal, P<0.05~0.01

2. dFujold g Eo] AAALY AR vXE &
% Z Y 2H E(total cholesterol)e] +x+= A4 Mgt BE SafEdo] #
= L}E}»A—ﬁ(p<005) Frudzad AdEd 59
E Bt HDL-Ce -5 Aol #l&
AE HER L 2 (p<0.05), ]~ & AFEAAE o Il
Ak Wegk 7] gl = FIEAQ A7 28ett dadlxdd APEET

4 £
M
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rlr
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i
filo
do
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>~l
rL
=3
o
o}
—
Q
=
<
Q
9:
O
ok o{}l
=2

ﬂoi’ﬁﬁ ‘IT‘:'/]X] WAkl 243 Qe A 34
T AAEFY ndYgs FHshA HE

A} (triglyceride) A
© 1 (p<0.05), Tz |
oy FAA FoAd2 AAFA &dtH(Table 7-3).

N Lo
r
1
> 2 T
R

Table 7-3. i FHolZ R Eo] A DAl WA= FTF
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Group T. Cholesterol Triglyceride HDL-C LDL-C

Normal 102.3£3.84 112.3£3.2 55.6+1.8 43.5+1.32
STZ 135.6£5.34* 138.9+2.6% 38.2+3.8% 35.2£3.8%
STZ-SEF 121.6+4.6 81.6+1.8%: 41.3+2.4 41.3+2.4%

* %% | Significantly different from normal, P<0.05~0.01
#, ## © Significantly different from STZ, P<0.05~0.01

vl giFajolrg Eo] 7k 7|5 AEA v X& &3

Fajobrg=o] gh=Adel] mA= HAE BRE KV 9 T  aspartate
aminitransferase (AST)<®} alanine aminotransferase (ALT)E 72t &4 3% =
Al EL dHl izl FoleA Srtekdt o= STZol 48t o]
#ZH QT olg gt ASTS S 7F= De Ritis¢} Coltortidll ©J3] A4 ¥ & AxE &4 %
= Agtstd AR 2 AEE O] gth104). =3 Kim 52 84 ALTS ASTY < Al
X9 gyE onsly A A @ X5 gas #dATH oA w9 {83 A xE}
I A TH105). A Kim 5(106)2 117]so] 3&de wet Hap YHAE Fot=tha

—r

s, & Aol FulobTa g woR YR S7hE ASTO 4S5 9
A AT (p<0.05). webA tiF o] STZR fde k&l diste] 717

T MR S dEET

Table 7-4. iFHjolZ aEo] 7] Sl WA= FF

Group AST ALT
Normal 94.3+14.2 41.2451
STZ 135.4+15.3x 63.7+6.4%
STZ-SEF 112.7+£10.2# 51.2+2.2

* . Significantly different from normal, P<0.05

<9 4 #H Zagrbel w A= Zded disiA glycogen®l
= fr 2l tiFujoldrE
= AT} ol= STZ ¥
ofofl 93f B-celle] T = A&wde] FH|7F Astso] 7] glycogen synthase &/do] 7+
3 @49l glycogen phosphorylase?] Aol ZF715 o] FHY 9

glycogen®| s oAtk Bu(07)e wef et FAE el o Al
ol g Zoll A= S7tshe AdS ®Hol dF FTo dAE A2 A

T 3
thar &tk Glucokinased] &A1 S Aol Hlste] Ptz aolA F2] 3
o

=
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4 Al #8tY insulinel] 93 2EHHY, 53] T AelA GK
7 ERA R veu, 24 A GiAF o] &5 A5t ]ﬂ‘jr(109) 2 A3
AlslEd el diFrjobra FolwolA  fFostAl Skt (p<0.05). ol=d A
~6-Pase$t G-6-PDHolA ¢ Aot 543 A5 BAth G-6-Pasew F= M3
of ¥¥3 microsomed] A= WH-F FARA ©EE gAY FasHA #olsh,
w3l glycogend w38 ¥ EEF A #ZEo FHu] gholH cyclic AMP, glucocorticoids,
glucose, fatty acid % 7+ #7d F22 Aol &) wdo] F71E+= WbHo| insulin, tumor
necrosis factor % interleukin-6°] &3] A ®HrH(110). 53] STZ Fo+= G-6-Pase
mRNA® HdS S7HA171aL 1 A3 G awolA G-6-Pased 45 S7HA71H 1833
”3*771] 9] protein Kinase? @A %9 insulin® 52 7AAZItta &9 th111). o=
Ao M E diFujopdaE FolutolA o]gt e A¥E Sty AztEo] o7l
0}%;5;%9] w7t 9 Bt e As s Edna st

Norlr &

¥

~|
o mﬁ

o

_l

Lo

rU

Table 7-5. i FujotdEEo] T #H FLuAtd F = IF

Grou Glycogen Glucokinase G-6-P Glucose-6-PDH
P (mg/tissue) (unit/mg protein) (nmoles/mg/protein/min) (nmoles/mg/protein/min)
Normal 169.7£5.52 47.22+0.52 1.55+0.13 0.76+£0.06
STZ 154.3+16.4 30.12+0.67%* 1.91+0.31%* 0.55+0.03x
STZ-SEF 160.2£8.6 40.9+0.43# 2.13£0.26% # 0.59£0.07= #

*’ ko

. Significantly different from normal, P<0.05~0.01

#, ## . Significantly different from STZ, P<0.05~0.01

AL i Fujolt g Eo] Atk #A ‘iqmoﬂ 3 &3
Fueo= gk FAgAAe AN
A A2E AASY] Fare] FHT

=

= O

B

Zorr oMol 2k

SOD(superoxide dismutase)™
Fafsl= 48 3l SOD(superoxide dlsmutase)l: GAMNAEE A7
A 7R Aa mE SRR st a4 SR B AdE S
o 714 8% 938S s CAT(catalase)= SOD(Superoxide dismutase)®ll <] 3} A
o] A HaksgAE AbA B2 EEstE 340tk SOD(superoxide dismutase)
270¢] superoxide radicals AL AE WHIIA o2 EAE 7]5S LERR A TR o]
SolA st iE wrEoUaL o] AL Aol oA A FFE mAH T AAR
SOD(superoxide dismutase)oll =4-& F°] SOD(superoxide dismutase)®] 7] <
Z 4 k. CAT(catalase)= ©°l¥d IHitstrEAE AAS = diks &40 FHolth
GSH(glutathione peroxidase)x CAT(catalase)$} #Zo] #A3}FEA2E 249l B2 Hass=
EaolH, A A S Faete] EATIE SFEHAIRY s FXges =
GSH(glutathione peroxidase)™= CAT(catalase)”} WA Hitsl4=25 A A%
ok Uy ditsteAE 23402 A AS Y. GST(glutathione S-transferase)™
2 Fo 71 ZA o] 73 hydroxy radical 32 AA213A 7] A S glutathioneo] 24

>
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ot
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mlo
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k35 Zufsle] GSH(glutathione peroxidase)® 3stodw FAAAZE A A A =95
aolrt, #abst Ad WS FEl7lsel i AlE A H ExsALE o] 4hEA
2 doJ)E= Ao Z MDA(malondialdehyde): ¥Akabx] & o] % F7} =}

A FE=] F 245 o] &ate] olYg oy FAkst 2AE9 24

A tHTable 7-6). SOD(superoxide dismutase)®] & AT} ek
], Stz AlFEAQ diFujopda ol A el Ao =
(p<0.05). Sz giFujeldts FojaS Hlaste] T o
A Yebgom o= SAAMMALE Ho0:9 02 AZA|A ik aol o) 7= A3}
de] dAA wrole] ot HANA 0w FUME SPAAE

Zotivke= Halo] whel ofF7F STZ Folol o8] Ade 24N AE AT F+ U= A
g4 =40l FiH Ue Aew ARET112).

CAT(catalase)®] A= EE Yufdao] Adudrntd Fodow A detlio] Lee
&% Kakkar 59 B9t AR 23E vefigleh 1 =4 oA CAT(catalase) &+ =ol
Z A Ao A-sAkst k3l == SOD(superoxide dismutase)oll 2J&f A4 ¥

|

Mol

olr
B
o

2
©,
T
=
2
o
ol

E

p

o

7

pre
Iz o

H202& &3lst7] 913k Folgh Rad wet 2 A3 A3 dafdatodA CAT(catalase)
=7} S Ao® AR HFU(112). SetlEzvd Y-S HustYg S o= b

FHjolr g Fojdto] YatRdHEY FoFo R A YEltH(p<0.05). SODE AlXd &
A8 o] HALE R AR E superoxide radicalo] &AuHEo] & AAHOEN B
27 AEd A= 2S Hol Alxd kst 58 ST 71l wel & AT
M= mA A elo] ofgt A EHo o MEeo| Atst ~E 2~ AHohe| wE 9
Eo] gAEo] SODe] &/do] F7te Ax= AztEnh v AP EE Foito A o]
sk 7)o oJste] A Aoz AZFETH(112).
GST(glutathione S-transferase)™= AAr 3 G icf-ak 13}
w3 o B E ] ol fFo Ao R B YEal Wtz
gFrjold g s FoTolA e Frtete A3 #FAHJoY T
gkt o] GST(glutathione S-transferase)?} Aol AR |
glutathione?] thiol7] & XA AA J5A EAS Aol BEaAr7]= 2E&S v Had w
7

gt o571 54 =4S glutathioned] EHAA widS AP OZHA STZ Fofol] 3

N

HEAS H3Ee] 1 ko] FvkE A2 A7 #vh(112). GSH(glutathione peroxidase)
o] FAAME FrfEkare] FAw T fFolHow vre FXE HAa, GREa ) Al
e dFujelts Fouty vlusg S wols S7Fete Aol #EEHJo Y TAAH
QA FoAd2 YERA &tk

MDA (malondialdehyde)®] %9 AL RE Gafubato] AT ET Fojxorm =

TAE HAH(P<0.05). o] STZ Fo= Qg IxafH
I ks 2EY 2T Frbete] 22 Y] kst Ao
F7hehtheE Bareh vl=d AdE YERATHIL). Yoz o] AFFAl ol el
g wo ol Al FoshA dAEE ez #EH AT (p<0.05).

Al oxygen free radical ¢ A
7t A P 240 g

S 0% o rlo

Table 7-6. i FHjolE aEo] 43 #d FLdA v A= FF
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MDA
(nmol/g)
1.4+0.2
2.3+0.5%
1.9£0.3x%#

GSH
(mol/g)
8.3+0.7

6.9+0.4x
7.9+0.3

GST
(nmol/g)
106.9+5.4
82.9+7.4%

93.2+28.4:

CAT
(nmol/min)
185.8+13.4
278.6£15.0%
207.7£14.5% #

SOD
(unit/mg)
14.2+3.7
12.6£1.1*
13.8+1.4%#

NC
SEF

. Significantly different from normal, P<0.05~0.01

#, ## © Significantly different from STZ, P<0.05~0.01
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A 8 A Equol & §495 &4 57

1. Equol®] Macrophage 95 4t3-9 3 JdF A4

b, AT AE 2 WY

FAA frEistes WA FEfS] olAFoEo] AUelA Aty HIFAHom AiEE
equole] A= BAS =A37] ¢3le] lipopoly- saccharide(LPS) A &lol & F=5+=
o] 2 M| 3 (macrophage, RAW 264.74132)2] @ 5Hkgo] tist A g3E =AMt LPS-
e gAAE dS5HrEe] AAZAHS FAFAEd A ERIEE nitric oxide(NO)$}
prostagradin-E2(PGE2)2} &2 d54 w7l A2}, interleukin-1(IL-1), IL-6 % tumor
necrosis factor-a(TNF-a)¢} 2 354 Alo] E7}Ql (pro-inflammatory cytokines)2] 4]
AA el 2o BHEE AE U AN S BTl HESFA 3 LPSel 9&l in vivool A
S5+ A Al 9 FwkS-(lethal septic shock)?l septicemia(3] & F)oll o &+ equole] A&

ol el &= =AskL T

Y. 234 3 2@

(1) Equolell ¢k 373 wizi1ar B Ato]EFRle] o A&y

LPSel o& fr=¥ thAAE dF52E etk equole] A EF= LPSE th 2 Al 3ol A

st7] 12A1%F Aol equols A gt FAbstATE 1§ LPSAS 24A17F o] Al uj
FEH T EvE dSA mAA B Abe]E7QIS ELISA detection kits &3 418t
of vt WA equoldl &3 AEZAS FAFS A} equole 20 ug/mle] FE7HA
RAW 264741320 tiaf kd3k Ao s yetsth (Fig. 8-1A). o] 235 EY=E o] & EE
in vitrod ¥ 20 ug/mlo]ste] s oA Pt

LPSol 9&] 9=o] Sx% A EZEE HH]Q NO=, equol®] Aol oaf e
A A E ATt (Fig. 8-1B). T3 NO9 A&Ad ## st inducible NO synthase(iNOS)
of Az ] &S Western blotel]l &l A3 A3, equols Mgt 7oA dA s
Hastes Aoz WAy (Fig. 8-10).

A) Cell viability

Equo1 [pg!m]}

m

Cell viability (% of control)

B) NO production
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NO (uM)

LPS (3ug/ml) - + = ¥ - 5

Equol (pg/ml) - = 20 5 10 20

C)
B-acﬂn =
Equol 20 pg/ml - -
LPS 3 ugimi - +

Fig. 8-1. LPS-f % &% WA Ed e equold MEZ43} NORHI IA &4.
RAW 2647 cells were pretreated with the indicated concentrations of equol for 12 hours, and subsequently
incubated in presence or absence of LPS (3 pg/ml). Cell viability was determined by MTT assay (A). As an
indicator of NO production, the amount of NO in the supernatants of cell cultures was measured using the NO
detection kit (B). Suppressive effect of equol on LPS-induced mRNA expression of iNOS in RAW 264.7cells was
RT-PCR. RAW 264.7 cells were pretreated with equol for 12 hours, and then treated with LPS for 6 hours. Total

mRNA was isolated, and the mRNA level of iNOS was performed by RT-PCR (C). Data are expressed as means
+ SEM (n=3).

g, A5A Aol E7EIe] EHlol thEk equolel Aol JoJAME, equold] A
ol o8 TNF-a¢t IL-69] #H]7F @43 asts 1oz =} (Fig. 8-2A, B). 1
i o]5 Alo]EFFele] mRNAW & tha) RT-PCRE 3] xALe A3, wrala $230f A 9
Abol E7Lol o] vtE 3t FASA equole] Aol old] mRNAS WA F4rdtes AL &
AR} (Fig. 8-30).

= T

A) TNF-a
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Fig. 8-2. LPSA= A A X9 Alo]EFFQl #H Al td equoild A4
Cells were pretreated with the incubated concentrations of equol for 12 hours and then stimulated with LPS (3 n
g/ml) for 24 hours. The cytokine levels in the culture media were measured using an ELISA kit (A, B). For
detection of LPS-induced mRNA expression of TNF-a and IL-6 were performed by RT-PCR (C). Data are

expressed as means = SEM (n=2).

LPSe A=FE ke giaAxE d5A4 w7z A PGE2S ¥4 Fth Equole] %3 g
of o]gt AT o] PGE2EN|AA G A= AE FAsH7] 98] AX wigdd F
°] PGE29] @& &y o] PGE29 wdS wislsl= AlE W cyclooxygenase-2(COX-2)& 4

Ath Equold Axg3k 2FdlA PGE29 EH7F 5% oEFH o2 A5

e =
24s 54

ol
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>

om ®Eg PGE2
Atk (Fig. 8-3).
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Fig. 8-3. Equold] &gt LPSAS Ui A L= 5 ¥ PGE22 39 JA&A

Cells were pretreated with different concentrations of equol for 12 hours and then stimulated with LPS (3 pg/ml)
for 24 hours. After incubation, the PGE: level in the cultured media were measured by ELISA kit (A). Cells were
harvested and equal amounts of cell extrats were subjected to Western blot analysis using antibody against COX-2

(B). Data are expressed as mean + SEM (n=2).

ols A¥E TS HH, equol> LPSO &3 thiAAxe] dFutea oAste] ASAE
ZRE B03= NOSF PGE2 59 dZu7]0AS HE3te] TNF-at IL 69} < Alol&
71Q1e] Bu|E ox|et= &, o5 dZFA wAQxte] BEudAE AE U mRNA9 A3
A BA FEAA olFoAE Aow AU

(2) Equol®] 395 &4l #ogste= 28749 34

LPS7F diAAEA d5S 2 de Al 3dd 2Fd 5= Toll-like receptor(TLR)
ool AgS Sl AlE W AaHdES FstH, o7+ 53] TLR-47F 7Hd 2 sHA &
ofste Aoz delxd vk TLR-4¢9e] #435z48S 4ozl Fove= AX delA
mitogen-activated protein kinase(MAPK)®} Nuclear factor-kB(NF-kB)oll o]al] vl 7] % =
dHo Aodd AAHS S As5vEol WPt (Fig. 8-4).
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LPSH ol olg A% o) AsAg AAe) wshs 2Asth WA cquolel AX ezt ¥4
ALel BF LPSS] A%E oAsE Aol dE HE AESY] Aol FACSE o] &3tel
g AEe] e LPSe A wwstar. 1

Aol W3l obFd GFE FA @ Ao byt (Fig. 8-5).
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Fig. 8-5. )2 A £ ¢} LPS ZE o W3 equol® ¥ 3.

Cells were pretreated with equol (20 pg/ml) for 12 hours and then harvested with cold PBS. Thereafter the cells
were incubated with FITC-conjugated LPS for 20 min on 4°C. The binding of LPS to RAW 264.7 cells was
measured by FACS.

S0 % equolel ¢ AgeE]
MAPK®} NF-kB&| €/ slo]| nx&= ¢

rok

E Y AEZAE BHoA BAET] 9,
S BAs9dth WA NF-kB @4 3o nx+= o

3] kB9 &3} oA, Western blotS %
g I-kBe] Q14kst oA, NF-kB p6owAte] Alxd i 23 58 FAs A 234 e=
equol> I-kBe] <l4tstE  AAlste] LPSel gk ti2Axze] @43 7]ddA F83
NF-kB #4385 Adiste 24S s Aoz ua A d(Fig. 8-6).
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Fig. 8-6. LPSAS 4 A £ A equol®] NF-kB&/J 3 A 2E.
(A) Cells were transfected with an NF-kB containing plasmid linked to the luciferase reporter gene and then
incubated for 6 hours. Cells were next treated with equol for over night prior to stimulation of LPS for 6 hours.
The supernatants of cell lysates were analyzed for the measurement of luciferase activity as described in Materials
and methods.
(B) Cells were pretreated with equol (20 pg/ml) for 12 hours and then stimulated with LPS (3 pg/ml) for 15 min.
Total cellular proteins and nuclear extracts were prepared for Western blot analysis of NF-kB ,p-IkB and IkB

protein.

T o2 LPSHE tiaAxe] d5dd 7]dolA MAPKS &/ stel m2]+= equol®l
—,% zAbeFA T MAPK+= ERK, p38 2 INKEAFe] 14kstel] tfdk equole] <d ko] &l
ﬂ%ﬂ:z.éﬂ,mmk—ﬂaﬂgiﬁIfﬁzXFﬁlmﬁwgﬂﬁ.mKﬂlmK%ﬂ
kst A7 AASA AAERNSH, pIBEAE g JAlH= Aom FAEAn
(Fig. 8-7). = equoldl &gt LPSA= A A X &3t A28 NF-kB MAPKS &
gl A o Aoz FF

Lo UJ_l 00"

p-p38
p38

p-JNK
JNK

p-ERK

ERK

Equol 20 pgiml - - + +

LPS 3 ugiml - + + -

Fig. 8-7. LPSA= A A E o)A equold MAPKEA 3l A Az&.
RAW 264.7 cells were treated with equol (20 pg/ml) for 12 hours, and then stimulated with LPS (3 pg/ml) for 10

min. The lysates of the cells were used for analysis of phosphorylaton of ERK1/2, JNK/SAPK and p38 by Western
blot.

(3) In vivo |EF EolA equol®l HEZF Al &3}
I

LPS Aol 9% 43w wasfA AANA 13 FLF GFFHS LPSwE 9
& ABFolth APF S IYLHTORTE FAstE LPS wFH AT b
GEAAAE Rolstel, W, TE, F71HA 5L FUs) HE APOR AXWELF



(endotoxemia) -2 lethal septic shockoletilx HFEt} Equoldl ¢$ FASLAHS in
vivoToll A ZAFEEZ] fl8ke], LPS Fod sl A WA sfdFS fFdehe v Rdo
A equols AAEE F AEE, H T AlolEZIQ E8|9A & ARSI Y. 1 Ay

LPSE Fo3dl7] Ao equold 2.5 mg/mouse ©]*4+ lzroﬂf?} A
HolA = PGz o Aol 3] AAHE Aoz FAHYTE (Fig. 8-8A). E o]
S v 8 Fo APEAS 4% A3 equole] dA el €] TNF-a, IL-6 %
IL-1b ¢ 95748 Aol E7k1e] &H7F dA 3] AdA| A= yetskth (Fig. 8-8B).
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Fig. 8-8. Equoldl] 93 &5 A &A.
Groups of five mice were adminstered i.p. with equol ( 2.5, 5 mg/kg) three times 15, 2 hours prior to intravenous
injection of LPS (20 mg/kg). Survival was monitored for 3 days after intravenous injection of LPS (A). Two hours
after LPS injection, serum sepcimens were obtained from mice, and the level of TNF-a, IL-18 and IL-6 in serum

was determined by ELISA (B). Each value indicated as mean + SEM (n=2).

17¢e] Aa2HHE, equol in vitro oA LPSA= | o3k th Al 29 it <
Aste A4S AYd, £33 in vivo HEF Edol = LPS 98 FEEE x2S
A= TS SAlet= Aoz SAJAEAY. AHER equol FHAARES A= oAl
= s gz 18S 72t 2o Aow AlEE T
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@ =iAL =3

o TEE
Dual energy X-ray absorptiometry(Lunar prodigy,GE,USA) H'H S o] &3}o
2 H#S5 dEEUEE SAG] &5 diE dA 2 diE BF9 T-Scores
A=t #5 giEHad R 540 oEE 4F 5o diAgn

@ =ZAA HAF B 71er do HA)
e FE AHOA AS AFHS EF F8 ¥ intact PTH, Osteocalcin, CTxE
245 3} 3F 84 7] (AU-5400;0lympus  Optical Co,Tokyo,Japan)® 273t} intact

o] Tl &AL ek Y Osteocalcin < WARA W CTX € &

N fo
L

373 AST/ALT Creatinine, Thyroid stimulating Hormone (TSH), 2% #AA}F 2 1
ot A H7FE 98] Mammography S A Al ZL67HYE A 54 A 33kt

2. 43 ¢ nF

7t 3T §A4

PR AgdE 609 AP A AZES] SAHLRE Fojg Aol= #FHA Zok
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= -ﬁié—:l’é} Al ekt
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Table 9-2. A9 71E 54

Isoflavone (n=30) Placebo (n=30) )
Age 54.08+3.67 54.59+3.78 0.628
¥ 73713 44.05+35.63 45.05+39.77 0.935
A F 56.96+4.83 56.86+5.72 0.945
Normal (%) 41.7 50.0
Overwight (%) 45.8 26.9 0.341
Obesity (%) 125 23.1
e 80.59+4.46 79.74+5.97 0.574
<85Cm (%) 875 7.8
0.297
>85Cm (%) 125 22.2
T%71¥9% (mmHg) 113.82+11.31 117.24+10.81 0.274
o|¢71¥ ¢t (mmHg) 69.02+9.56 72.41+10.56 0.238
MRS-Total 14.63+8.22 15.37+8.69 0.755
Urine Equol (ng/ml) 245.84+431.60 220.84+344.93 0.819
Production(%) 455 54.5
0.756
Non-Production (%) 50 50
FSH (mIU/ml) 81.38+26.12 91.40+29.62 0.212
E2 (pg/ml) 2.37+4.89 2.47+5.30 0.944
Glucose (mg/dl) 94.88+9.73 98.19+£9.88 0.235
HOMA-IR 1.26+0.470 1.44+0.65 0.308
Total Cholesterol (mg/dl) 215.29+33.17 198.44+47.75 0.155
Trigliceride (mg/dl) 123.27+77.38 117.33+54.32 0.750
HDL-Cholesterol (mg/dl) 59.38+10.09 57.38+15.25 0.589
LDL-Cholesterol (mg/dl) 139.54+27.13 136.37+21.21 0.642
S-CRP (mg/dD) 0.07+0.06 0.08+0.08 0.620
Calcium (mg/dl) 9.24+0.45 9.16+0.61 0.579
Phosphate (mg/dl) 4.08+0.41 3.94+0.31 0.194
intact-PTH (pg/ml) 55.04£15.95 60.51+20.60 0.298
Osteocalcin (ng/ml) 25.10£5.54 26.45£9.06 0.528
CTx (ng/ml) 0.43+0.18 0.37+0.17 0.860
T-Score
Spine 0.45+1.28 0.39+1.29 0.860
Hip Total 0.58+1.08 0.39+1.14 0.555
Femur Neck 0.76+1.30 0.58+1.26 0.628
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Table 9-3. H747] /MA2o] Fo & FH Estradiol =9 #H 74 7]

Isoflavone (n=24)

Placebo (n=22)

Omonth

12month

P Omonth 12month p
Total Score 15.08+7.77 11.63+5.61 0.017 15.18+8.74 11.59+7.78 0.068
Vasomotor Sx. 1.83£1.24 0.96+0.75 0.003 1.45+1.34 0.95+0.95 0.094
Heart discomfort 1.83+1.24 0.96+0.75 0.015 1.00£1.16 0.77+1.07 0.381
Sleep problems 1.22+1.00 1.09+0.95 0.544 1.36+1.36 1.09+1.27 0.208
Depressive mood 1.04£0.91 0.96£1.04 0.692 1.50+1.06 1.18+0.96 0.284
Irritability 1.13+1.04 1.21+1.14 0.765 1.41+1.18 1.05%1.36 0.247
Anxiety 0.92+1.10 0.50+0.72 0.038 1.23+1.07 1.00£1.11 0.348
Exhaustion 1.58+1.06 1.54+0.93 0.814 1.91+0.75 1.55+1.06 0.162
Sexual problems 1.70£1.19 1.09+1.04 0.031 1.64+1.36 0.95+0.90 0.040
Bladder
1.08+1.06 0.71+0.81 0.095 0.95+1.21 0.73+1.03 0.448
problems
Dryness of
. 1.87+1.33 1.48+1.34 0.119 1.41+1.30 1.14+0.99 0.315
vagina
Joint,muscular
1.54+1.06 1.67+1.05 0.588 1.32+1.29 1.18+1.18 0.504
discomfort
E2 (pg/ml) 3.39+6.63 12.49+9.76 0.000 1.31+£2.98 13.33+5.61 0.000

- 141 -



317} %q L]’ E‘ﬁlﬂoi Folsk AR =717 7]
shodgel SEA g A 2 A Xl‘%} REA AT SRR

_,4
J
21_5
i,
P
_\OL',
Ak
i
o
Lo
N
N
P>

b A o] Y E ol
2 S FA5a s ol AEaE Foiu ok gl aad A% A4 A
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Adeiatel gl & BelsHE, FAAY, AUE B2 S} deksa o
o ook AL nfA AR BAEQOoU EAHOoTE 895k &gkl
H=o And As7 el EAH R §98A = ).

S-CRP + F o EFdA F7tstd o, &7

s Es
A Equol Folol o3 3¢ 37 B vl S-CRP S712 7|distd o}, AA o abel A
e A%e wolx @9tk Equol A4 ofRel whe J4H vt EAden fo@
kol & Holx| ek
Table 9-4. 73 7] A4 o] Fogst HEH A3 A & AR Hy
Isoflavone (n=24) Placebo (n=22)
Omonth 12month D Omonth 12month D
A5 (Kg) 57.34+5.00 58.45+4.62 0.008 56.96+6.14 57.56+5.69 0.115
BMI (Kg/mz) 23.22+2.29 24.15+3.07 0.108 23.23+2.16 23.43+2.05 0.254
Muscle Mass (Kg) 20.50+2.04 20.57+1.90 0.534 20.40+2.20 20.55+2.08 0.193
Fat Mass (Kg) 19.02+3.26 20.15+3.43 0.006 18.83+3.88 19.36£3.53 0.162
Body Fat (%) 33.06+3.95 34.35+4.11 0.013 32.85+4.27 33.52+4.07 0.138
g Ed (Cm) 80.33+4.88 77.19+5.88 0.008 79.65+6.34 77.52+6.29 0.052
+%7] 8¢ (mmHg) 116.13£9.94 118.73£11.06 0.194 116.66+10.07 121.82£16.20 0.132
o]¢t7] ¢ (mmig) 69.67+8.66 74.21+14.83 0.156 73.52+10.56 79.46+11.17 0.009
Glucose (mg/dl) 95.00+8.11 96.17+6.05 0.407 98.91+10.34 101.09+22.04 0.507
HOMA-IR 1.39+0.64 1.34+0.52 0.655 1.62+0.76 1.72£1.20 0.614
HOMA-B 66.72+20.82 61.13+£20.23 0.265 68.28+33.86 67.53+35.11 0.915
Total
207.46+37.87 213.33+40.55 0.216 203.14+30.14 207.73+25.93 0.483
Cholesterol(mg/dl)
Triglyceride (mg/dl) 130.21+84.81 134.15+79.92 0.783 119.87+59.24 126.80+69.99 0.542
HDL-Cholesterol N .
58.62+11.40 58.07+13.21 0.748 54.65+13.34 57.96+13.06 0.169
(mg/dl)
LDL-Cholesterol
132.96£28.29 135.25+30.29 0.474 133.68+21.45 128.28+26.67 0.321
(mg/dl)
S-CRP (mg/dl) 0.08+0.06 0.19+0.40 0.203 0.08+0.08 0.21+0.08 0.096
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=22)

Placebo (n

=24)

Isoflavone (n

b

12month

P Omonth

12month

Omonth

0.006

0.000

intact PTH

(pg/ml)

50.30+13.53

62.58+21.63

48.09+14.70

59.33+17.32

0.028

Osteocalcin
(ng/ml)

22.58+8.20

26.00+9.33

20.53+6.29

25.11+6.13

0.000

0.260

1.70£5.55

0.34+0.14

0.280

1.88+6.64

0.39+0.14

CTx (ng/ml)

T-Score

0.110

0.24+1.26

0.036 0.46+1.25

0.32+1.31

0.48+1.28

Spine
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Total-Hip

0.083

0.20+0.81

0.009 0.53+1.09

0.45+1.01

0.78+1.15
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