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The Effects of Isoflavone on Lipid Metabolism and Immune Responses in SD Rats*

Jeong, Mi Kyoung - Bang, Myung Hee - Seol, So Mi - Kim Woo Kyoung®
Department of Food Science and Nutrution, Dankook University, Seoul 140-714, Korea

ABSTRACT

This study was performed to investigate the effects of isoflavone consumption on plasma and liver lipid profiles and immune
responses in Sprague-Dawley male rats. Experimental animals fed isoflavone at various doses for 4 weeks (0, 1095, 2190, 4380
isoflavone mg/kg diet). Exposure to isoflavone decreased the food consumption and final body weights of rats without decreasing
the relative weights of organs, hemoglobin and hematocrit. And the plasma cholesterol and LDL-cholesterol, liver total lipid,
cholesterol and triglyceride concentrations were significantly decreased by isoflavone intakes. The absolute and relative weights of
thymus were significantly decreased in groups fed isoflavone than in control. Also splenocyte proliferations with Con A or PHA
were decreased according to isoflavone consumption in rats, although there was not significant. These results demonstrate that
isoflavone intakes significantly improve lipid profiles in plasma and liver. But the effects of isoflavone intakes on immune responses

are needed further experiments. (Korean J Nutrition 35(6): 635~642,2002)
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Flavonoids+ isoflavone, lignan, phytosterol, coumes-
tan, flavones, catechins, anthocyanidin, dihydrofla~
vonols, chalcones® /5" 2F Fol= glycosidelt
methylated® Fel2 2A3).” Flavonoids= 4 & &
of el ¥ I Bdolx H2 @Y P e
ok * ghatsted O mAEY BT fd A" F
ekt A8 Eo] RuEHUA B2 FE8 v gl

Isoflavone2 ti5el] Zeo] HrHo] & flavonoid=
genistein® daidzeino] 58 A ¥o]1, o5& 27 4
3t¥l genistin® daidzin, "i23}8 biochanin A, for-
mononetin® FEIZ A Fo) EA43G " NEZF G579} 2
glo] Y isoflavoned AHE F oA H|AEo| 93
7trRslEo]l 93 E2l9 aglyconeFEI?) genisteind
daidzeine 2 FEo] dd o Yttt F48 Iso-
Haed 1 2002 69 229
A ;20029 7€ 15¢
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flavoneE-& F=3 o 2= glucuronidet}t sulfatest 2%
H P 2 WaEang”

Isoflavone estrogen® FARE 25 71x)31, AuiellA
estrogen receptor®} °FetAl A2 24 antiestrogen,
estrogenic EHE 7149, Ao o8] AelasE et
Aok ® 98] Ugke] 49 19989 BaE I SzAL A
A% olatd T A= AF 190 199 31.0g ol F
F 100 g% <F 30 mg9} isoflavoneo] o] 3o, F
F& B3 oF 10 mg Y] isoflavoneS AT} 5
A £ 5 Joth. E3 FE2AFY 3 & oz 5 FF
o] diF 713aEY HAE AR A5, 359 27.3 mg
9 isoflavone& A3 3tcka g

S yeteh o] Fof AHFHF & ofrlo} XA A FEE
& e & Al TR AT e A9
Atel 98 ZAATIR *Y isoflavoned] HHE= Abg
% A3F BN AR EHE X P FUTFE
sl ? WdE o] JFL wRkn Tt o) A
YA Eo] dHAUA isoflavoned T dz) AFY
F5o] WiE 2 ot AHF F7k A A 9F §
o disid e o B2 A7/t Besi

a#3eg B A7 isoflavoned] 22 2l Aolg
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APEEL A3l isoflavone A3 o) wha} dwhaQl

% AghAL, AdE ol WA 9%e Lohunz) 3
k.
Me X gH
L MUTEY AL U NO|

AgFES A% 458 Sprague-Dawley (SD)A A
= 40vte] s Tyt AFol wet G2l o 47
o2 il Ag4olE AIN-93GA 0P E 7|&o 2 8}
41, isoflavone powderE 4ol 0, 0.5, 1, 2% ¢
47}A] 4]o] (Control, IsoL, IsoM, IsoH)E A)l&ste] A
FEES 477 ASEIT. AdAlolol ARR§ isoflavone
powder (HEeE, (F)AFHE T2 vlololA Az A
%2 genistein 38 mg/g, daidzein 116 mg/g, glycitein
65 mg/g &= % isoflavone®] 219 mg/g aglycone
FEZ 0] e A& AHEE3th 28122 Control 4 9]
& isoflavone®] o] A k2w, IsoL 4oldlE
genistein 190 mg/kg diet, daidzein 580 g/kg diet, to-
tal isoflavone 1,095 mg/kg o} glon [soM 2lo]d| &=
genistein 380 mg/kg diet, daidzein 1,160 mg/kg diet,
total isoflavone 2,190 mg/kgol 01929, IsoH 2l0]
o= genistein 720 mg/kg diet, daidzein 2320 mg/kg
diet, total isoflavone 4380 mg/kge] E£3t= o] i}, 4
gjoje] ApAEE HAEZAL Table 13} 2t} AYPEEL
3wl stainless steel cageolAl ‘E-"}‘ Hol& ZHT%'H]
MHANES st on, AoldF e IdFYd 23], AF

Table 1. Composition of experimental diets (g/kg diet)

UFY 13 A7 Azt SABIATE. 4o B& (food
efficiency ratio: FER)& AM§717H8ete] AEZ713%E
22 71 A Aol ol AEsg
FHYY AFS7HE (@)
Z AE7I2r Aol HHF (g)

2. 48EE oY R NE M7

AHE71Z7be] Bd A FTESS 1247 EAIZ) & ethy-
lether® w3t AgoA FAZIZ ANEste] 3N
ot AEE o d¥ AL hemoglobin® hemato-
crit $49) AHESIY T UM A& EDTA7 &H2 "1%"4
o Y31, 3,000 rpmelA] 3087 AR ste] S
sttt HAE FaH o AFHsld FAS 34 0}9&-‘1”1,
HZAE SAAGA AR 24 A%, Fagkxid 1
g 42 AFHsk "8*’4 HAFE AH3 ARAE B
715 AAS L FAE FZ3A. @43 712 s
4 A 714 —70"C°ﬂ"1 WERE S ch

3 gg‘ot e

AE4El 2 hemoglobine kit A1k (opakA|eE, §12) LS
o4&t =AY, hematocrite AL B A oA
AE2)8le] hematocrit reader® Z#tgrh 34
albumin FEE kit Al¢F (oA, 3H) & o] §3}e] =
At

4. GBI MY AYYE 24

o] F A Ay 93 klt "I—F (FALE, ¢

)l st} SAsA 0

o] & (FER)=

Ingredients Control Isol IsoM IsoH
Corn starch 529.486 524.486 519.486 509.486
Casein 200.0 200.0 200.0 200.0
Sucrose 100.0 100.0 100.0 100.0
Soybean oil 70.0 70.0 70.0 70.0
Fiber (cellulose) 50.0 50.0 50.0 50.0
Mineral mix" 35.0 35.0 35.0 35.0
Vitamin mix? 10.0 10.0 10.0 10.0
L-Cystine 3.0 3.0 3.0 3.0
Choline 25 25 25 25
Tert-butylhydroguinone 0.014 0.014 ' 0.014 0.014
Soy isoflavone podwer - 5.0 10.0 20.0

1} Mineral mixture (per kg): Calcium carbonate, 357g; monopotassium phosphate, 196 g: Potassium citrate, 70.78 g; Sodium chloride, 74
g: Magnesium oxide, 24 g: Ferric citrate, 6.06 g. Zinc carbonate, 1.65 g; Manganous carbonate, 0.63 g; Cuprlc carbonate, 0.30 g: Po-
tassium iodate, 0.01 g; Ammonium paramolybdate, 0.00785 g; Powdered sucrose, 269.56215 g

2) Vitamin mixture (per kg): Nicotinic acid, 3.0 g: Ca Pantothenate, 1.6 g; Pyridoxine HCl 0.7 g; Thiamin HCI, 0.6 g: Riboflavin 0.6 g;

Folic acid, 0.2 g; D-Biotin, 0.02 g: Vitamin B, 2.5 g: Vitamin E, 15.0 g; Vitamin A, 0.8 g; Vitamin D;, 0.25 g: Vitamin K, 0.075 g; Powd-

ered sucrose, 974.655 g



ZYAHEE AAYE o83 kit Al CREAIY, =)
ol g3l &A4sict. LDL-ZdU2HEL Friedwald 3®
(LDLEd2HE=F ZY2HEHDL-ZH-HE - (T4
2u}/5))el o Axtetgeh. 2l A9 E-E Folch ¥
£ ¥¥3sl9 chloroform: methanol (2: 1, v/v) £942
2 FE3932, F A FAAEL F U AR &
A7} 2 S ALY T, SYAHEL Zak BP0 9
3 45

5. HENEZA MY

B BFzoz Ee)sled RPMI 1640 (Gibeo. Grand
Island N.Y.: 200 mM glutamin, 25 mM Hepes, 1.4
H/ml gentamysin) i dedol W1 Hi seived ]88t
single cell suspensiong Y5t} Spleen single cell
suspensiong 10% fetal calf serume 33 RPMI
1640 ujo¥dl Wio] AEEET} 2.5%10° cells/ml= Al 3t
96 well platedl] Zt welld 100 pl¥® B3t} 2 well
o mitogen®2 Con A (concanavalin A, Sigma) 0.1
Bg/10 ml, 0.75 pg/10 pl, PHA 10 pg/10 pl 4 #7184
Control welloll £ mitogend 271814 &k, & AY
2 33 WrEs AAE. £58 plateg 37T, CO,
incubatoroll Al 68AI1ZF wl¥e & Z} wellel MTT (3- (4,
5-dimethylthizol-2-yl)- 2,5-diphenyl tetrazolium
bromid, Sigma: 5mg/ml PBS)E 20 {¥ F7}sle thA
4Ny viekslct, vk ¥ DMSO (Dimethylsurfoxide,
Sigma)E 2 welloll 200 ¥ F71sl AEE L3% ¥
ELISA reader® 490 nmolX E3x 2 =4840 v%
WA ¥ Z44 (stimulation index)S mitogens
23 welld] EHEE mitogend A5 L8 welld] &

R

6. A& M2 3 B4
¥ A3 A7 SAS (statistical analysis system)
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program? ©|83te] EAakgtt. zH A¥Ee) A= JF
Ast gFUAE Jeia, 2 4820 vEE ANO-
VAR 84 & {939 zol7t e 3] disiAgt
Duncan’s multiple range testoll 98] A8x7ke] 2}o]
& AAs

2 1t

1. g AT A HYYE

A AF FA Y AFL oF 134 go 2 AYFHY Ao
7} QAo 477ke] A o] HF Ft R AFTF
717} 171 g2 2 71 AN HF ATl FoH o= vt
At (Table 2). 2ol isoflavoned] ¥=7} £S5 4
ol dH Fo] Aste AFFIE AUt Holagd U=
9] isoflavone2 A3 TS vld] &}t isofla-
vone AT ENE Aol7t A

A719] FAE A% 7}, epididymal fat pad FAl7k
isoflavone A& o] wgl folH o2 748N o testisE
Agaele] w& zfol7} YU (Table 3). 22yt 37]¢]
FAE AFTIo2 AN BSoe AT 3T, testisE
isoflavone AFA] tizZ visf frolH oz FAY. Al
W) 2228 JehlE epididymal fat pad FA1E A%
o2 Wrolk isoflavone AFA] tizatel Hla) fejHe
2 FA7 A4

gl hemoglobin ¥ thZTo) 4|3 isoflavone 4
FFNAM Fgdez F7ksdth. Hematocrit g% iso-
flavone Fxol| 2J&3R)= &A|Tt isoflavone 43l ¢
3 =Tl wjs] fFF oz F718lAR (Table 4), %
W albumin®-& A @A old] W 2}o]7} iUt}

2. G¥T MY NFYE
g A HHE-2 Table 59 AlAISE T E40 & A
wheksyl SARHES jsoflavoned] AF o FIS WA &

Table 2. Initial body weight, final body weight, weight gain, diet intake and food efficiency ratio (FER) of rats fed experimental diets for four

weeks
Group” Ir\itial Final Weight gain Diet intake FER?
weight (g) weight (g) (8/4 weeks) (8/4 weeks)
Control 1343 £ 5.9 305.6 + 13.4* 1712 +10.2° 4952 + 41.3° 0.35+ 0.03°
IsoL 1341 + 6.3 » 269.3 + 26.2° 1352 +21.9° 4439 + 39.8° 0.30+ 0.04°
IsoM 1340 + 7.1 255.6 + 29.6™ 121.6 + 27.6™ 409.6 + 40.2° 0.29+ 0.05°
IsoH 133.8 £ 69 246.0 + 12.6° 112.2 + 15.8° 389.9 + 33.6° 0.29+ 0.03°

1) Control, none isoflavone: Isol, 1,095 mg isoflavone per kg diet, IsoM, 2,190 mg isoflavone per kg diet, IsoH, 4,380 mg isoflavone per kg diet
2) FER = body weights gain for experimental period/ffood intake for experimental period

3) Mean + SD
4) NS : Not Significant

5) Values in a column with no common superscript letters are significantly different (p < 0.05)
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Table 3. Organ weights of rats fed experimental diets for four weeks

Group Kidney" Liver Epididymal fat pad Testis
Absolute Relative Absolute Relative Absolute Relative Absolute Relative
Control | 23+ 01 07+ 0.1° 9.8 + 0.9° 32+03° 35+ 08 1.1 % 017 34+ 02%  11+09
Isol. 21+ 01* 08+ 0.1° 94+ 15° 35+ 0.3° 27+ 08 1.0+ 03° 35+ 02 13+ 02
IsoM 20+ 03° 0.8 + 0.1° 9.1+ 1.1* 36+ 03° 25+ 03 104 02®° 33+ 03 1.3+ 01°
IsoH 20+ 0.2° 0.8 + 0.1° 86+ 07° 35+ 02° 21+ 03° 09+ 01° 33+02 13+ 071°

1) Absolute : absolute weights of organ (g), Relative : relative weights of organ (/100 g body weights)

2) Mean + SD

3) Values in a column with no common superscript letters are significantly different (p < 0.05)

4) NS : Not Significant

Table 4. Hemoglobin, hematocrit and albumin concentrations in plasma of rats fed experimental diets for four weeks

Hemoglobin (g/d Hematocrit (%) Albumin (g/dl) Glucose (mg/dl)
Control 224 + 3.3™ 46.5 £ 2.0° 3.5 + 0.2™ 124.1 £23.6"
Isol. 247 + 1.4° 49.3 +2.6™ 35+02 129.0 £23.5
IsoM 247 +1.7° 50.6 + 2.2° 3.6 £03 124.8 £25.4
IsoH 245 + 1.5 48.4 + 2.7™ 36102 139.0 £20.8
1) Mean + SD
2) Values in a column with no common superscript letters are significantly different (p<0.05)
3) NS : Not Significant
Table 5. Concentrations of plasma lipids of rats fed experimental diets for four weeks (mg/dl)
Group Total lipid Triglycerides Total cholesterol LDL cholesterol HDL-Cholesterol
Control 234.8 + 49.2™ 81.7 + 205" 101.7 £ 10.3® 45.7 + 15.2° 396 £ 9.2%
Isob 2475 * 66.0 80.6 + 35.0 101.4 + 21.9* 47.2 + 25.9° 380 £ 6.2
IsoM 2256 + 55.6 69.2 + 21.2 819 + 185" 31.1 £ 18.2% 370+ 83
IsoH 238.2 & 446 86.1 + 259 77.4 + 13.8° 27.7 + 10.8° 324 £ 93
1) Mean + SD

2) NS : Not Significant

3) Values in a column with no common superscript letters are significantly different (p < 0.05)

xtt 2y 3 F Fe2HE%39 LDL-2U2HE
F2 2T A 7 ¥k, isoflavoned] 437 B2
FE fFodoz 7443e Bvt. HDL-Ed2uE3e
AP 4olztell F-o]H <l 2pol7} §AUTH.

) A EF FALHEFL isoflavoneo] E3HE Ao]
€ AFsHE dizatel b8 folHoz 7as ot iso-
flavone A# Fel w2 ol YA (Table 6). Zh F
AA S isoflavone HF Al T wlg] frelyow
223819 3, isoflavone A3 9l we} dose dependent &}
A fFodoz 743, H FYAEHESE isofla-
vone AF 9 &3 FojH oz A

3. HYgsy

B sE S gt wqrige) Ad TA9} A5G F
A Table 73 2o}, T-celld] %782 FA49 FAE
isoflavone®] M#dl wel frojH oz aslgion, A
g FAE sV 2 isoflavoned] A7 BE4E 7hA

Table 6. Concentrations of liver lipids of rats fed experimental diets
for four weeks (mg/g wet liver)

Group Total lipid Triglycerides  Total cholesterol
Control 37.1 £ 108"  28.0 + 8.6° 129 + 1.7°
Isol 257 + 63 182 + 5.5° 122 + 2.0°
IsoM 244 + 59° 13.8 £ 1.5 115+ 1.0°
IsoH 234 + 7.5° 123 + 2.7 115 + 0.6°
1) Mean + SD

2) Values in a column with no common superscript letters are sig-
nificantly different (p < 0.05)

gk 22 WE7IHQ v Al FAE AFE3H
FAQ Aoz} GNoY AT FAE FATAE wls
isoflavone A Al Fra¥ oz st}

HIZAEE B3l T-cell® A538H= Con A%} B-
cell& A=F3H= PHAE mitogeno g AMEsle] didAx
9] F21& A¥3HE W Con A%t PHA 25 AFFE71
F92<Q 2ol N2 isoflavone AHHA] Z21ge] 7+
ashe Ao A (Table 8).
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Table 7. Weights of immune organs of rats fed experimental diets for four weeks

G Thymus" Spleen
rou
P Absolute Relative Absolute Relative
Control 0.72 + 0.08>? 0.23 + 0.03* 0.57 + 0.20™* 0.19 + 0.07°
Isol. 0.57 + 0.10° 0.21 + 0.03* 0.63 =+ 0.16 0.23 + 0.05*
IsoM 0.52 + 0.07* 0.20 + 0.03° 0.63 £+ 0.11 0.24 + 0.03*
IsoH 0.47 + 0.08¢ 0.19 + 0.03° 057 + 0.07 0.23 + 0.03°

1) Absolute : absolute weights of organ (g), Relative : relative weights of organ (g/100 g body weights)

2) Mean + SD

3) Values in a column with no common superscript letters are significantly different (p < 0.05)

4) NS : Not Significant

Table 8. Splenocyte proliferation of rats fed experimental diets for

four weeks (stimulation index)
Group Con A Con A PHA
0.1 pg/10 pl) (0.75 pg/10 phy (10 pg/10 pl)
Control 1.8 + 0.6"% 31+ 1.0™ 22 + 06"
Isol 1.3+ 03 2712 1.9 £ 06
IsoM 1.5 % 05 24+ 1.1 1.8 £ 05
IsoH 1.5+ 08 27 £ 1.1 1.8 + 0.5
1) Mean + SD
2) NS : Not Significant
.

Isoflavone®] A7} A2|&4& 71217 daxE 43
H Fol AW FHolok k. Chang5%L SD ratel )
aglycone®EJQ) genisteing 2}o] kg 2 5, 100, 500
mgE HAANRAE W Y 557} oz Fre9d
219, 100 mg o) 7N FENM AGA, 18, 7P,
X5 239 genistein®o] Ao g ZAF¥Y}
2 g} B A8 ARE3 IsoL, IsoM, IsoH Alo]ej= 4)
o] kg ¥ Zt7] 190 mg, 380 mg, 760 mg®] genistein®]
FirEol Jong B AP AL E Yo dAy 7+
71l 4] isoflavone®) GG UL HOoE Al L},

&2 AT A isoflavone powers) A#H 7t 2713 52 A
ol ol Fadta AFo] it Aoz Yeyy
(Table 2). Nagago5™& 4 #%9] SD rat2 5202
vro] 59 F<t genistein® 7702 AF kg B 0, 12.
5, 25, 50, 100 mgs £33k, the- 95:7F Yuk Ao} A4
FARAE o 957 F HF AFo) genisteinS 43 =
oA ooz HA Ueh) genistein®] 437} A
< ZA2Ae &%) doka ey a1 §438 7))
A= obz] w3 QA Frh. =¥ epididymal fat
pad5-Al genisteing AFH3 EE o] iz HlE
ez Pty e B d3dniel dxsigdo

Weberg™ % SD ratdl Al isoflavone®] 4] kg & 60
mg £°1 U< AolE HANAE 9 AF0) YR v}
FoHoz Zrsdtial stdth. DelcolsE 4o)o)
genisteinZ 0, 5, 25, 100, 250, 625, 1250 mg/kg B &%
THE Aol J4l T9AFE ofu] SD ratdl A F57174A)
SHESHL, Hold A7dAE AE 509714 ojvu)g} ge
Aol FF3}. 1 A9 B9 A ojn]g AF7 Ae)4
HFo| genistein®] ¥o) FIVLSFE fo)H oz sty
oo, A7) ZAA AFE genistein 4FA) FoHoz
7428 o714 isoflavone 4330l 93t Ho) e
3 AFdrd qE g 7jALe geA QA oy
genistein AFA) HFo] B e A7d70 Rasn
or & ATARE o)9} 7 AL B},

AFZ 3719 FAE BE 7b, A7, testis®] ALE
isoflavone MFA] 9oz F718l9dn, epididymal
fat pade #4335t E3 @94 Hb %y Hetrb
isoflavone H# Al 71314tk (Table 3, 4). Payne®<
ol Al izl Bl3) isoflavoneo] 2uS} 58] o] ol
e Hols FF3 529 B ALSEYS 9 isofla-
vone AF 7o) 4o] E8E FAXNHO Y cacass traitol A
© w7 Aozt Atk et ol @ AHEL iso-
flavoneo] U¥HAQl AR o= Gako] glol AFd} A
3 22 a3} = A28 RelY isoflavone?) A&}
AAE £ 2 EHNE A7) Y8 pair feedings
o g o] B2 477 983ty Atgdr),

Isoflavoned] AFH+= 4 ¥ 26 E% LDL-Z8 2~
HE, 1 4%, ZA268E, FAALES dose de-
pendent 3HA] ZHAAIA g DAL 210 AWAPR
< AsAl7IE A3} Qe Ao el (Table 5, 6).
Setchell5™& isoflavone©] %8t estogenic effectS 7}
2132 0o} LDL receptorg =& 4= Q17| wiie] oy
LDL-Za2HES Z24AZ = Utz 39t Merz-
Demlow$™ % A7 #1734 A7 isoflavone2 10,
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64.7, 128.7 mg/day= 327t HAAAE 9 isoflavone’d
Foll ate} FAY F Fel|~HE3 HDL-cholesteroldl =
d3o] glRNe} LDL~cholesterol, HDL-cholesterol/
Total, HDL-cholesterol/LDL-cholesterol®] ®]&©°] &
ojH o2 i T

Wisemans™2 isoflavone ey} LDL-Z#2HE
& ZA2AIE Ae 59502 UGS AUE 5 Q)
ok 3t Yamakoshis'®& E71904] aglyconeHEl
9} isoflavone® kg 2 0, 330, 1,000 mg ¥3t5o] U=
2olE HFAANAE W a9 cholesterol®} LDL-cho-
lesterol& thZE3 zhol7t o1}, isoflavone A3 &
o we} Absle LDLo| 9802 7HaHo T3-S
otstgtty Rwdltt I2li Anthonys™ & iso-
flavone smooth muscle cell®] Z4]-& JA|s}o] Fuie
9] plaque¥A& A5, endothelial functiong 7]A
o2 @ 839 7|vo® FUAEESE e £ g
3 3tk 94 3E9 plaques A i FrEHE
o] F2d o] AlzEs ¥ Fuluo] o= o
tyrosine kinase® #4437} %J‘?ﬁ}‘:}.w ¥ isoflavone
9] &< genisteine & ¥#Z tyrosine kinase in-
hibitor2,* S8 N ¥ tyrosine kinase F4< A
sto] T plaque A4S JAE ¢ Jvha Fic}

9 isoflavone o8 &9 o3} X5 F37) gle
g o] A RAFHE F71A7]7] dEolgtn g} "
Guos ™2 micelX AFF 2, 6, 20 mge] genisteing
289 T WY FAoE FAIHS uf v FA
genistein®] A3l wel S/ 1, cytotoxic T cell ¥
NK cell¥] activityg S7H13tHaL et =3 T—cell9)
o] BE3 miceo| Al genisteing HHAAALSW es-
trogen dependent, estrogen-independent tumor®
Ak 237 JehA] gokedl o] AL genisteing 3
&zHgol T-cell 28] vi¢ Fo3chs AL W3la 9l
‘:}_.14.35)

18 isoflavone?] AF = AFFENAM F4 FAS
22719, * in vitro A8ANA T-cell #1%A] genistein
Agl= T-cell® apoptosisE FF=AIZITHE HIREE ¢l
t}.* Sakabes ™2 estrogen©| thymus epitherial cell
culture®lA] thymic hormone?} productiong 7+AA|Z
o3 B 3891, estrogenic effect’}t Y& isoflavone
= FA6lA EH)5HE hormoned productiong ZAA1A
A B2e AHEle Ao AIREHY, o] E dFq
A A FAZL isoflavoned] A3 wal Zade AL
AYE ¢ gtz Az

2 A7 A isoflavoned] 47t $7184E Con A%
PHAd| tigt v7ZAE ] F2o] ZhAdhe FFE Boln
At} (Table 8). Fernandis5™®& Con Acll £]& T-cell
9] &AL protein tyrosine phosphorylation-depohspho-
rylationol 2% signal transductiono] 93g wE=tin
51931, Dearden-BadetE™2 Beell® wWj%s}H A gen-
istein® #7}8MH tyrosine kinaseE JA|SIEE bac-
terial lipopolysaccharide (LPS)ell <& B-cell®] 54
o] JAH A sH T}, B ATl A isoflavone?] 4]
2 Con A9t PHAO 93t HIZAE F4)7447) isofla-
vone powderd| £} 1= genistein® tyrosine kinase
AA|ZHg-0] opd7}t Als T

a3 Zhangs ™2 mice 9lA 2°] kg & 10, 20, 40
mg®] daidzeing AHAAAE W F49 FA7}F 20, 40
mg AFH e FolX Ao R Frkstal, peritoneal ma-
crophage®] phagocytic response 2 goli H|So|3 #
o5do] FoFoR ety Baustdt. E3 sheep
RBCel t3 spleen immunoglobulin M¢] BA % Z7}
3t 2| peripheral blood 4] lymphocyted] Bl &%
7o g} A3A o2 daidzein®] FHFHFHE 1
£olH, 5ol HYsEg BF F7MZIt §9 iso-
flavone’d % daidzeinS SHA o2 HHTHG T
Attn Rusdt 2822 jsoflavonec] Y5 n)
A= B disiFe o B I sy Zzte) A
o aatol] tig /i Al A7 283t Alg Y.

& A& isoflavone AH7F dubEQd A4, At
2 H s nXE IS dolr izl AAHAG. SD
ratE isoflavone powder”} 4jo] A419] 0, 0.5, 1, 2% &
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