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SUMMARY

The purpose of this study is largely focused on the preparation of
submerged—liquid culture of mushroom mycellia, which exhibited activities of
protections against chemical—induced rat liver injury and alcohol—abused human
liver damage, and rat ischemia—reperfusion injury as well.

Agaricus blazei (AB) and Lentinus edodes (LE) were selected for preparation
of submerged—liquid cultures, because of their growth rate and/or production
ability of b—D—glucan in liquid media containing soybean flake and food grade
isoflavones. The liquid cultures were auto—incubated at 53C (pH 5.5) for 3 hrs,
followed by filtration. Supernatants were collected and treated with 80% ethanol
to obtain precipitate, which is, in turn, treated 3 more times with 80% ethanol.
The recovered precipitate was designated as Gluvone sample because of
containing Gluvone (isoflavone—O—b—D—glucan) as a active compounds. Gluvone
is glycoproteins conjugated with isoflavones which have the approximate
molecular weight of 9,400 daltons. Gluvone was composed of 76.6%
carbohydrates (51% glucose, 47% fructose 47%, and 2% ribose), 19.6%
proteins, 2.1% isoflavones (18.9% daidzin, 24.4% genistin, 37.4% daidzein, and
19.3% genistein) and 1.7% others. Gluvone from AB culture (designate Gluvone
sample) was used as a sample for the test of rat ischemia—referpusion injury
protection and chemical—induced rat liver injury protection, whereas Gluvone
from LE culture (designate GLE sample) was used as a sample for the test of
alcohol—abused human liver damage protection.

The protective effects of Gluvone sample on ischemia—reperfusion was
examined in rat model. Gluvone improved blood pressure (both systolic and),
relative to ischemia—referpusion rats. LVEDP was reduced to 50%, whereas
dP/dt value by Gluvone significantly elevated. These results suggest that
Gluvone improved the function of hart, suppressed by myocardial infarction.
Such activities of Gluvone on ischemia—reperfusion injury in rats might be due
to reduction of the translocation of NF—kB complex from cytosol to nuclear,
reduction of TNF—a and IL—6 expressions, reduction of oxidative stress, and
reduction of cell apoptosis. Gluvone sample did not show any adverse effects on

ischemia—referpusion injury in rats when assayed by reactivity in artery and



deposit polymorphonuclear in heart tissues.

The protective effect of Gluvone sample against CCly—induced liver damage
was studied in rats. Consumption of Gluvone and silymarin significantly
deceased plasma bilirubin and LDH activity which were increased by injection of
CCly. Consumption of Gluvone sample, Gluvone sample without isoflavone(—), and
silymarin significantly reduced GOT and GPT activities induced by CCly.
Gluvone sample, Gluvone sample (—), and silymarin significantly reduced hepatic
TBARS, and increased GSH and activities of SOD and catalase.

The protective effect of Gluvone sample against alcohol—induced liver damage
was also studied in rats. Consumption of Gluvone and silymarin significantly
deceased GOT, GPT, ALP and LDH activities which were increased by chronic
consumption of ethanol. Gluvone and silymarin significantly decreased
cholesterol, triglyceride and TBARS of liver compared with ethanol group.
Gluvone and silymarin increased hepatic activities of SOD and catalase. It was
suggested that Gluvone can protect against liver damage by inducing CYP2E1
expression and antioxidant effect. Twenty moderate alcohol drinkers were
offered GLE sample or placebo for 15 weeks. Consumption of GLE significantly
reduced serum GOT and GPT activities without influencing v—GT. GLE sample
was effective in decreasing serum cholesterol and triglycerides. Consumption of
GLE sample reduced plasma TBARS and increased glutathione levels. Thus it
could be concluded that GLE sample is useful in improving liver function and

controlling hyperlipidemia in alcohol drinkers.

In summary, Gluvone samples could be protect a ischemia—referpusion injury

and a chemical— and/or alcohol—induced liver injury.
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(1) PDA wjA[ell A o] Al g3t B dAME & =2 A0 HKulo] @ o]
B3#F ¥il(Lentinus edodes, LE), %3 Phellinus linteus, PL),
AN (Agaricus blazei, AB), “=E}&|(Pleurotus ostreatus, PO)d+=
PDAMIA ol AFete] (HE%: 8 m i.d. 9F) 25C2] 7oA
ket A A A S E AMSEY] 7FE A el

(2) PDABIA GO A FARAY o] w2 FF75 Aish T, 7] A A ul] =] of A

1
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. M AFARA -8 v R 2=A
(1) 71& FAMA] (Know—How) ZA:
(7h) o] mA e F8 FAAES FiHEo|.
(W) siHEs 242 Agste] dAMESI=4d 2 315 %=9 Gluvoned]
ATAE A sk
(th) KH2PO4, MgS04 & Egst= vao F714ES 7tk
(2) Gluvone B4tE SZA7]7] A8 7|2ujA o] F712 A2 A&
—2x] F, 1, yeast, 2]E 371 isoflavone &
(3) 1£x=9] Gluvone A4S 93 I FuR|ZA
71 7)Ao ofe] 74 AFEAS Hrrste] HA#Y] 1% Gluvone

AAE AHHES AHuAS EARAT
o WA A
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(1) Wgza 9
SO EESEAE

71 o el A b s ARgSESiT

rr

(2) A9 Gluvone AAAZA 749
(7h) wiF 2% 25T
(W) F71F==: 0, 0.5, 1.0, 1.5v/v/m
(th) w71zt 3, 5, 7, 94

ot FEE £
(1) Isoflavone
(7} Az F&: ATAANSGES A5 (200 ml, WEH-E), 7FE (51),
o] 35 23] §HESte] Igg NS 40TCoHA HWEFH 3t o
ool g WS hexane o2 AAT TS A8 2 A&t
geFe Al® 1 gol 1 N-HCl 3 mLE 7}&}]

(W) Isoflavone: Isoflavone2]
%t U}, methanol 15 mLE F7}8F3t}.

1A1ZE &<F 73 7tste] &
S YT A 19 AR T A NS FH3| A membrane filter

ol

o
2 m)2 9373 t}S Franke! 59 W y—LUNA Cis column©]
}2F = HPLC (Young—Lin M—930, Korea) % genestein®} daidzein=-

[‘«{]Io*‘/“
>

MRt} olu) AFE-3 81 methanol:1 mM ammonium
acetate(6:4, v/v)E 1 ml/min® flow rate® #23}H, 255 nmol] A
FHFEE SASIAH

(2) B—D—Glucan
(7F) Brix 57: Brix meter (ATAGO, Japan) & ©]|&3}o] 20Cof A

=2 519t}

(1}) Viscosity =4: Visco meter (Viscobasic+L, Barcelona, Spain)Z
o]-g3to] 20ColA S 33T
(3) 71et A&

A e AFRAW Fahel LA

= oL

rlo
M

B}, Gluvoned BAZEF A
(1) DEAE column chromatography:
AzH Axm 3 mE 5mM sodium phosphate buffer (pH 7.7)7} =34



DEAE column (2 cm, 110cm)ell loading 3 ¥ °F 10 ml¥ #3]3kc}, o] uj

AFE-¥ mobile phases= 5mM sodium phosphate buffer (5 mM NaH,PO,%}

5 mM Na;HPO4, pH 7.7)°]loH, T3] &F2 =i or 470

nmel A UVEZE SAst] o= 3Hlsigi.

(2) TLC:

DEAE column chromatographyell ¢l&] #2¥ 3 &S t}A] TLC (Silica

60 F—254 plate, 5 X 10 cn)E AM&3te] w2 g s

testdF oA 7FA] &l Tl 7 Fe7F 2 vkal ¥ Butanol:

Ethanol: H,0& 5: 3: 3 (v/v/v)S Z/NEmZ AFE-S}, & =

shetE9l S ls5t7] ¢l A diphenylamine aridine phosphate (DAP)CS =

Ao, UVEd=4d S5 &<st7] A8l UV lamp (short

wave ) AL T

(3) HPLC:

DEAE column chromatography &&= 4 +2|37] $314 Bio—Sep

S2000 column (mobile phase; 20mM sodium phosphate), TSK column

(mobile phase; H:0), C18 column (mobile phase; MeOH: 1mM ammonium

acetate 6:4)& AH&3T Flow rates= 25 1 ml/mine]tt. o] #, peak?]

detection= UV 257, 267, 280 nm¢} RI detectord A}F&-3}Sitt.
(4) AAE B—D—Glucan®] FAF Ak

(7F) A&l Sodium phosphate buffer (20mM, pH 6.5) 5 ml¥ il
B—glucosidase (0.2U, 0.1 ml)9} licnenase (10U, 0.2 ml)= &3t t}5,
HPLCO 4] column (Rezox RCM—Monosaccharise column, 200 X< 10
m)o. 2 38 FEAE T}

(1}) GC: Cui® 59 Wl #38te] 1M H.S0.Z A3l 90CollA 8417k
&2t 7H EEl g ohe, CaCOs= F3F aFith 1 o HS ThA
AAEgstar, sHA1 v Az dxd ANEE
AcyO—Pyridine 01%3}01 90Coll Al 3087 acethylationd} i th.
acethylation 3+ & A= alditol acetates= gas chromatography
(model 6890, Agilent Co. Ltd., CA, USA)ol| & A wHlar, o] ujf
ARS8 22l & HP—5 capillary column (25 m X 0.32 mm i.d.)°]3] o,
helium< carrier gas® AFE 3}t 274 150~240Col A
qate]l Ha, SER]ES B 2C/min olloH, HF &%oA 10

min?t #2153}



(5) EAF 54!
TSK column®¢] &2 HPLC (DionexAF PDA—100 UV detectore} RI
detector, P—680 pump, ASI—100 fraction collector)ol| A A} S st}
o] W] mobile phaser= 32} TFHFTE A&, flow rate= 1
ml/min©. 23t} Dextran X% ¥ udle] log scale® A4St}

A RFAA
(1) 371 A
b @slelshgA: AAG Fele olgstel, VA% Q= ARA BAL

UF membrane Zgols EARRE Rias

ot 22 Ao ek Al

() %%‘_%ﬂ%: FAFE/EL §93e
4 1%

A & 2743t (icesh) 3 o3,
AAs ] sHah= 7eR ARE Axd] A8 A PHE
283k
T 1 =71 H (e}

A2 A
SEHAAM EAEE w2 Te A et Ex HE GATE
7V&3st719 isoflavone—B—D—glucans 8 FF3l=dl o]&3F3ith

2 75 B3 E % A8 FA: A5 GluvoneS
HA = YA = A 2ol wge dESs AVHEE 3 &

o] Zsle] o BS AT} oMo 80% ethanolZ st HAES A1,
o] AHES Al 80% ethanolS 3¥ A lste] @2 H&E (80% ethanol
: Gluvone A& AHE)S A RE ARESIGITH (RS E A

GluVOHe }\] .:EJ_'LL_‘: O}‘X'] /%]‘g‘ Il ?3‘}—03" Gluvone% %%‘]— LE

A Eseta ol 7ha ool g WEAZE AR (GLE)Z

el

Dad

>
oo 0% op
oo m{ﬂ

(3

jus)
==

>~
R
ol
ol
@
i)



2. Gluvone &M 2| AlZ FHE AT 7|8 53

7 {E-ARF A¥ ASBA
Sparague—Dawley AlE2 33 (220 g~250 g)& Ketamine (30 mg/kg) ¥}
Xylazine (6 mg/kg) o= vk A1 5 7|¥AE AAlsto] TS F
CathetherZ 4t¥ 3}o] Artificial respirator® S|4 &S FA1A1t}
LS drfste] AAS 2 HolA 3 TAFMO eft anterior desending
branch (LAD)E6-0 slik suture® 30% <k AZ3ste IS 24714,

=

ABE Fol 2447 B ARFE A 4 HY AuF wdL

U, A7 A= A3} (TTC staining)
AHF 24X Fol] AAS AAS] AAFEES Imm=7]9 SliceEs THEF
1% Triphenyltetrazolium chloride (TTC) 8o 37C oA 10% &<t

Incubation a}¢] A<+ el 7] (Infarct size)E FA3FAh.

. ¥ -AAF ZLA Lipid peroxidation =3
Lipid peroxidation %< Yeung'®] %< %3}o] Thiobarbituric acid
reactive substances (TBARS) A4 AE=Z St A7 9
Al ZA S At 6.5 % trichloroacetic acid (TCA) buffer® homogenize
3}al reagent buffer (15 % TCA, 0.37 % thiobarbituric acid, 0.25 % HC))E
H7tele] 2 &3kt ¥ 1587 boilingek tha 2138l & 2500 x g oA 1083
LA FEEte] S ol 535 nmAlAFFEE SA ST
MalondialdehydeZ standard= A}-83to] TBARSS ABAS nmol/g wet
tissue= =3}t

2}, Al ZBAA 9] Apoptosis =34 (TUNEL assay)
sd-AAT Foll A dess ot AYAATE 5kt Ao
HNS A AL 4 % paraformaldehydeE 30% FoF IF AlA mAGA|7ITH
DAE AlZ ZZAE paraffin blocke.E W&o MicrotomeS ©]-83lo] 1mm
EA 2 A2 S terminal deoxynucleotidyltransferase—mediated dUTP nick
end labeling (TUNEL) kitE& AF83le] W22 3}st4 A4S 5o

apoptosis 55 Confocal microscopyS &3Fo] 215t}



a},

v},

A}

HY x5y
A ke A 5ol we A sd-Auw AdEAS PBS (0.1 M,
pH 7.4)2 MZH3 & A A A9 peroxidaseE A|AsH7] 9384
Wike A 7F 0.3% 3 7FE methanold 30-23F *2]$ = 0.1 M sodium
phosphate buffer (0.1 M PB)ol| 5&7F 33] A3} 12} &A= 408) ~801)
3] 4%k [gGE 4Coll A overnight A&l gtt}. 22} A= 200 vl =2 3] 4%k
biothylated anti—mouse IgGE Ao A 3+ A|7F WkS-A1Z] & peroxidase”}
F A9 avidin—biotin complex & Mol|A 3+ A7+ 7}F v Hb-A] 71t} &HA]
AeAl ZF dA9 A= 0.1 M PBRE 5 &3k 3 34 AAjgt)
3,3'—diaminobenzidine &.% WA 3SE & hematoxylin®. = AL

A Aoz 2A AL,

1]

off

AZAHE (HIC2)9lA Hypoxia—reoxygenation =

HoCo cell2 rat Ao 2 5E 2% myoblast cell line®]t}h. HoCo cellS 10
% fetal bovine serum®| ¥Ff-% Dulbeccos Modified Eagles Medium
(DMEM) ®jA|o| A 72A1%F B3 3 hypoxia—reoxygenations %A 7]
153 hypoxia 9% 1A% Aol Isoquinoline 3+&ES AA g3k &
hypoxia—reoxygenations -F2A17] 1502 irola A&t} Hypoxia
2 serum—free media &7 4] anaerobic chamber& A}&-3te] 5% CO,
/95% Ny gasE TYste] 6A1ZFE <t hypoxias Al7]aL, 12A1%F &<k

E4E FEA 5, AFAI ]

reoxygenations Al AA AAA|EL 1 > A

hypoxia—reoxygenation®] 2|3+ A|E &S MTT assayE Al 3 51o]

MEEZAS E2l3t t}S TUNEL assay= A|333}e] apoptosis 5=
gFQlslar o]ojA HIF—1a, P539] acetylation, caspase &4 =5 A8}t

Gene transfectiond9 RT—PCR

A ZAE (HoCo)ol HO—13F HIF—1S SuperFect transfection reagent
(QIAGEN)E A}83}9] transfection?dtth. HO—19] &S RT—-PCR, T+
Western blot #2102 g1t} Total RNAE MMLV reverse
transcriptase®} dNPT, oligo d(T)E ©]-83le] cDNAE A3t} =
c¢DNA (0.1-0.2 volume)°l] HO—1, HIF—-1 primer&¥ 2.5mM dNTP, Taq
polymerase (0.3U/ul), 10xZ8 NS H7}lste] PCRS 30—35 cycleS
33ttt PCR AH&ES 1.0—1.5% agarose gelol] A 7| %38le] SE5
TS Felekgltt.



o. @¥d & % Western blot
AEZHE G dS FE30) Bradfordd o2 Tl AS A=k & 10%
polyacrylamide gel 7] 3t} Semi—dry electrotransfer system
(ImA/cm2)-& &3k PVDF membrane©l transferdtt}. Membranes HO—1
(Santa Cruz), HIF—1a, NF—kB, P53 % GAPDH % &9} wh-gAl7] L,
peroxidase—conjugated ©]x}& A2} HWEE-A]Z1 ¥ Enhanced

chemiluminescence (ECL)Z A3
3. Gluvone &M 2| Zt=M M5 3}

7}, Gluvone®] Algste4=E f=d T 54 Mdas

(1) 485 E

150—200 g9 Sprague—DawleyAl 7 313 (n=40)°] A AIN-96G

semipurified dietE A FstHA A-GA|Z] & 5702 o] Ag o

AHEBEITE EEAAl Aol ad libitum S & FFERAL, AbFA ] 2% U
o}

=]
2 12A43F

LHEE= 20~25C, 50~60%= S§A3Fga, 4 Ao 7 XN o
B v
(2) A& AlF 92 3+ &2 f

AYEEL 5707 o] AT, CCly Fo] iz, CCl 5
silymarina®, A} 3}Eb4A (carbon tetrachloride, CCly) %9 gluvone A A<+

™l

2 gluvone 24 (—)Fo®2 YFATt. gluvone 27 2 gluvone 27
(=)ol Al+= isoflavone $FH73F gluvone AA 2 3531+ &2 gluvone
2AE 750 mg/kg, silymarinvtol Al= 3 &4 A5 A silymaring 200
mg/kg 1 184 123t B Fosi3ivh. =3k Fdiz=a 5 CCly 7o
HxroAs SFTE 19 134 1297 45 FoIstalvh. 1394, gluvone
22 2 gluvone 2 (—)9} silymarin o] 23 AARELS AL RE
2Al& o)l A slerA (CClyicorn oil=1:1 v/v)E 0.5 mL/kg BW=Z &7}
FASte] S S ekl =ik A izl %%‘EQ} corn oil<
57 FAFSIA T Abd stk Fol $ 1243k A 33
S AAAT AL, A EH o R S AAA



(3) i &4

g4 GOT, GPT, ALP ¥ LDH 24& Z43t%5or
YE et @4 bilirubin %5 E4WHE o]&5to] S48

(4) 7+ =49 AdPikstE 5 2 dastasAd 44

7 27 o] AAFEE] 54S Ohkawa's™ o] WHS o]&3hd],
thiobarbituric acid (TBA)$} ¥F$-3}+= malondialdehyde (MDA)2] &S
=3P FEgNo 2= 11,3,3,—tetramethoxypropane (TMP)-<
ALtk 7 249 total glutathione %% Tieze® @ Margaret %
o® FSAsUT. SOD &4 dze] el A pyrogallol®] AbsAtste] o g

F S 0]-8-3 Marklund” 9} Marklund® 9] WS o] g38le] SA8¢a, 15
<k pyrogallol®] AgAbsHE 50%7H4 AS=d 875w G40 FS 1
unit® 3}tk Catalase B4S Abeifi” o2 ZAegom, 4 P 12
Fot 1n moled] 712E HaA7]E= 49 %42 1 unit® 34T} Glutathion
reductase &4 1% 9 1 nmole®] NADPH S ZFujsl= a4 451
unit= A 2]k o},

(5) 7+ 229 a—tocopherol % =4

7t 2212 a—tocopherol 3%+ HPLCHo = SA34 ). 1t

{F TE =z
G A S ethanol® A 7331, n—Hexane. & AHS F=3F 3 rotary

o
=
S

4 g

ofji

o4 9]
n—
evaporator® hexanes <A1 & 150 ulE 3o mobile phase
(methanol:dichloromethane = 85:15), flow rates= 0.8 ml/mino. = 3}¢]
UV/VIS detectors AH&3te] Skt
(6) =28t W3l A=

b 22E& 10% formalin e @7} QA7 & Il 58 HEJT
2}l EES ZE} hematoxylin—eosin® 2 A ste] FStAT 74 02 fatty

o]
change, gross necrosis 5 ¥W HJEE F&EsIT]
(7) EAA=
Aol FAAYNE Hir £ BFHAF (mean £ SD)E FAISATE 7} 19
Ao o4 AL 2AREA (ANOVA)E Abgste] AAlskglaL,

Tukey's testZ followup test®= A3+ THp<0.05).



. Gluvone &A9] &ZA 71d8 FERD QoA 7t S &%
1) Ads&E
150—160 g9} Sprague—DawleyAl &7 3 (n=30)7A vt 1HAI 5=

FREUA AFo] F 230 go] B WA AL B A F 5TOR

o] Ao Abgstth, FEAl 4ol ad libitumo 2 F338F% L,
ApEAe e W HE= 20~25C, 50~60%% A5 a, Hee 12417+
AR A 2 AFeA

AesEL tx7, Pair—fed (PF) tix, o §h&", gluvone AR,
silymarini® (n=6)2.2 YUt} =23 PF X7 A= basal dietZ,
o eF-&-<*, gluvones®, silymarinit ol A= Lieber®} Decarli®] &= MA| 2ol =
710 gk AolE, AF ol 1 mLT 1 keal7b HA &5 3kttt (Table 1).
Gluvone A ¥ silymarinv< gluvone 2A] 2 7F &4 2542
silymaring 2z} 1 g/kg BW, 200 mg/kg BW 5o 2 AFHs=s =
Nz Aol H7talqlth. olghE HFHAE Ak Aol dFHZFe] 2pol& wiAlsl7]
At 36% olets FoAT (lgbh) oAl Aol& AfrEo] &3t

o et Aol HFWE PF tiZ ol A basal diets & w33t

&
| F BEE 1243 B AYA

qFAolE 85 AN F s=<

NgAA o A A

N

¢

A

Table 1. Composition of liquid diet

Basal group Ethanol group
Ingredient :
i (g/L liquid diet) i (g/L liquid diet)
Casein 41.4 41.4
L-cystine i 05 i o5
DL-metionine {1 0.3 Loz
Corn ol T s T s
Olive oil & 15 i 15
Xanthan gum & s s
Choline bitartrate ¢ 053 i oss
Fiber i 10 i 0
Vitamin mixture {255 i 255
Mineral mixture i o T o
Dextrin—maltose  § 153 i 64
Ethanol o - s0a




1 1
g% GOT, GPT, ALP ¥ LDH &4 & SA3s¥ o™, &4 bilirubin %+
A4S ol&sly SN dH A, F = 2HE,
HDL—Z=d 2 H) == ghfor =43}

Aot k29 fatty liver
)
=

AP E ZASH7] Y8te] A S FlochHS &3 & Fy~g= 42
ZAA =r2 gaow =48990, 34 ADH 84S Bostian 509
WS o] &35ty S8R, ah FHS 18 2 1p mole?d 7]1E &

O_t_, o
o
O
=
=~
ay
=
ay
of ['I
o
ok
)
o
s

=% &3},
thiobarbituric acid (TBA)®} ¥F2-3}+= malondialdehyde (MDA)2] kS
=A% F 3 FFgNog= 1,1,3,3,—tetramethoxypropane (TMP)<-

7+ 22 9] total glutathione %% Tieze” ¥ Margaret
H =48k}, 11249 total SOD #4L Marklund” ¢ Marklund®®]
He ol&ste] S48k, 137 &< pyrogallol®] AF&4ksE 50%7HA]
AAst=d 875 = &4 ¢S 1 unit=2 3FQlth. Catalase 432
Abeif”o w2 ZAsglon, G4 B4 1% T 1u moled] 71AE
BEA7]+= a4 4SS 1 unit® 3k ). Glutathione peroxidase
%“*QLawrence”)g] WS o]&ste] A5kl

(5) 7+ =4 ¢] CYP2El ¥d A% =3

k24 9] microsomes Peng 579 Wil o] Beld I CYP2E1L
WH AT 5 western blotlo = A3} .
(6) =A8H4] Wsl A&
b Z4L 10% formalin &0 @7 nAAN & wgd E2S e

o
=
u|H o 2 fatty

%)
ool
gt

d2td 555 22 hematoxylin—eosin® 2 G A35to] 3}
change, gross necrosis & HH A& #2351}
(7) FAAE
Ao BAANE Hd £ XTHAF (mean £ SD)E FAISAT 7 79
Fa Ao fFo) AL kA (ANOVA)E Agske] AAjskolar
Tukey's testE followup test® AFE3}TH(p<0.05).

H



t}. GLES] ¢Z AFA oA 7+ S &5
(1) = A4

19 30 g ool A& HASE 2099 FAE HAXE B3]

= H )
Gluvone & X IWHAFAMA F+EFE (GLE) AAl9 1+ 75 MAadE
st Agdidas ¢2E AAA T e 20ES USse A=

shtet.

b AA7E

2 ATE das AFHA 2090 e E F2914 (randomization) & &
Yz AT F o % Y59 randommized—placebo—controlled

Ak x2S F GAE, A GLE AAE obH,
A9 2aF A ZF 144 (174.06 mg GLE 2%/4) 1553F AF s ==
st B Aol M AEEs GLE AAlE GLE 2% 96.7%,

AFA ALl A 2 0.7%, CI A3kt 4 0.7%, ~HolHAl 4 0.7%,
FeEAZRAAWEAERT S~ 1.0%, Z2LAZFYE 0.2%S -7t
placeboi= 100% 3 o=2 AZxHAT. GLE A} placebo= FHe]7]d <l
HKuFo] 8l (F) el A A& ibo} AF&-3tlth. ARA7F 53F A&
A AL ALEIHS FASAT AR A, Foll FEGH

= O
duigol " AWMS 2 FHste], A A8
A 717 A, T A D AFTS SATEY] A A A4 (body mass index,

BMDE atgla, selEd, 2 A S4st] Mak 4EE 2485

A A -2 A YA (TBF—105, Tanica, Japan)& AH&-3te] 5743}3]th.



(4) 2715 AE 2 FH A4 profile

7158 SA387] Asted % glutamate oxaloacetate transaminase
(GOT), glutamate pyruvate transaminase (GPT), y—glutamyl transferase
(v=GT) g4& S431th 84 Fd2HE, T4AY, HDL-Fd2HE ¥
LDL-FH=HE =& H

(5) AdtsteE B kst aa
&gol A AFEE FES Ohkawa’ 59 WS o] 8319 thiobarbituric
acid (TBA)$} WH&3}+= malondialdehyde (MDA)®] s A3kl
AE oA e AFEE Choi 57 59 WS o838k conjugated diene
Ao mA A RS A oH, 27 Hlelqom BdFo] T71E
o] s A 3= WIS EA ALEsElth SOD E4 &
pyrogallol®] A&AF3tE A A8l= SOD] antioxidant capacity=
A3 th Catalase &4 A 85 hydrogen peroxide® * &3k 3
hydrogen peroxide®] #AHS FA3te] 51t} Glutathione &2
Ellman'¢] wWdo] wa} ZHsle] sRZ2% 1g T umol® e
Glutathione peroxidase 42 t—butyhydroperoxide®] 2]3l glutathione£
AFslAl 71 3 A3l glutathione©] glutathione reductase®t NADPHO] &4
3toll thA] glutathioneo & 32 w] 74 ¥ NADPH TEE =H 35}
T8kt

(6) &% 34k3} BlEFYl (retinol, a—tocopherols) % CRP =4#
Retinol ¥ a—tocopherol®] #41-> HPLCol| 2Js] AAjslich % whuds
ethanol= Xﬂﬂé}i’ n—Hexane® & AW& F%3F ¥ rotary evaporator=
hexaneS =A]71 3 150 ulE # 3} mobile phase
(methanol:dichloromethane = 85:15), flow ratei= 0.8 ml/minS=Z 3}
UV/VIS detectorE AFg3ste] SAHsEH Y. &4 C—reactive protein (CRP)
%%+ antihuman CRP mouse monoclonal antibody® F ¥ ¥ o{%l Pureauto
S CRP latex?] $HW-&o2 Q3] vhEojx WY HJAS AFs}sie
immunonephelometry W o2 435t}

(7) Commet assay % AW 8§—-0HdG &4
Adz2HY €235 283 3 comet assay® DNA damage damage
AEE SASAT. 2447 2SS {3 8] competitive ELISAWH .=
8 —hydroxyguanidine (8—0HdG)< =73}l t}.



(8) TAA

gz Ageds 49 %

-

(difference) =

+3tar, difference?t?] oA %

9 37090 AR B% Fo] Z4A | Aol
AHgske] A8 (p<0.05)

152 Student's t—testE

4. Gluvone &2 oFMAM of 3t

7h @3 % S48 (F4)

(1) Gluvone 27 500 mg/kg (15 nl/30 g), 710 mg/kg (21.3 nl/30 g), 1,000
me/ke (3011/30 g), 1,410 me/ke (42.3 11/30 g), 2,000 me/ke (60 1l/30 g)e]
ANEE ZF A7+ E9d 5/

FTE AHE8EY] stockE THEOIA A5t
ARE-8FR1aL ICR mouse - 2t 2 Suhelel H4Fo] (0.2 ml, 13])3}e]
Al Akttt

(2) 582 dursd 4 AMde=9 32, ASS5H, 54, A
EA et

. olFASAAE (oFFA)

(1) gx=7 2.2 Salines AH&3stsiom, A& (500 mg/kg=15 nl/30 g, 1,000
mg/kg=30 ul/ 30 g),

|2 (2,000 mg/kg=60 nl/3 0g)<L ICR mouse
S ZF ZF 10mkelel Al At 7ol (0.2mD)skglnh 30 E)t 15
29 (4

& o
Folstal, 29 body weight54 (3}, ¥)&

=qeha ¥7
4 A7 5 FRAEAT
(2) sy 9 ARERe] B, AFSY, AR AT 2 B 4AD,
wAAL, @t A, dastets @A 24wl 47 4%,
fobA a7 W AV)FE, 2AWE P4}, EASA



A2 A dTZEH

1. HA A A2 28 7

7h 715 AR L wAESF A

(1). PDA HjR|o|A 9] B RAFF9 A

hH BMAAEFT] g
Ao ALL3F WA FFE Table 20049} Zo] 42 AL&3519t)

Table 2. Mushroom strains used

oI g s} e
1 ¥ Lentinus edodes (LE)
2 sk Phellinus linteus (PL)
3 A1 Agaricus blazei (AB)
4 “Elg] Pleurotus ostreatus (PO)

(\}) PDA wiA|el A WRATEFo] &3 L TAZ ZA}
BATFE (Table 2)8 A& 8 m 7|2 Zeh Ax3 PDA|A 2] Fo



w temperature incubatorol| 4] 144 7F A 7] H A
5 #EEATH (Table 3). AB (89.0 mn), PO (89.0 mn)E
o LES PLS Z}7Zt 65.2 ¢}t 55.5 mE AFEE7) off

Table 3. Growth of mushroom mycelia(mm) on PDA media

Mushroom Incubation (Day)

Strains” 3 7 10 14
AB 11.0+0.5% 42.1£2.0 60.5+4.7 89.0+0.0
PO 10.0£1.0 46.6+3.2 59.4%£3.4 89.07+0.0
LE 11.2+0.5 23.1x1.2 43.91t1.4 65.2+1.3
PL 11.2+0.5 15.2%+1.2 33.6x2.4 55.5+3.5

v AB, Agaricus Blazer; PO, Pleurotus ostreatus; LE, Lentinus edodes; PL, Phellinus linteus.
2) AveragexS.D. of triplication.

3 The plate was fully covered by mycelia.

(2) AA wjR o)A e MAEF A

D AR ZA
sttt 1.2%, MgSO4+7H20 0.0375%, KHoPO4 0.0375%7F A 7FF B A vl %]
E 71EmA = sl

(W) B AZARA] GA ) F
71281 A] 300 ml& 500 ml &) ANZet A Hrtsta metd T
(1217C, 30 min) g+ v, A2olA F&3] 23 5 PDAujA|A A
WA (1/4 petri dish/Aflask)E A& 5 molstz 2 e} HFsta
shaking incubator (120 rpm, 25C)ol A v} &3}t

(tH QAR A A ] HRAFFE] &3 € FAT 24}
WA FS 1497 kel 3, 7, 10, 14Dl AHFE wike 100 ml<
AAEE (5000 rpm, 4C)3te] FAMAE 3|38 b3, FAE SHEAT
(Table 4). FAMYF] 71 w3t 212 ABSITh wite] (7 )]
oA B—glucan®] s ABAH P (69.1 mg/100 ml)olA 7}



ki

gkom I o2 PO LEZF Z+2F 59.6 mg/100 ml, 45.6 mg/100
o2 ABETU}F Wokt} (Table 5). #AMA 9 thA o] afo] =&

v ok E-o] Brixe} viscosity® =%k

—_

m

Table 4. Dry weight of mushroom mycelia (g/100 ml) in the submerged liquid

culture incubated at 25°C for various incubation time

Mushroom Incubation (Day)

Strains" 7 14
AB 6.81t1.2 20.2x2.4
PO 5.4£0,2 17.9+2.3
LE 3.7x1.1 4.2+1.0
PL 2.0x1.1 2.5£0.5

D AB, Agaricus Blazel, PO, Pleurotus ostreatus, LE, Lentinus edodes; PL, Phellinus linteus.
2 AveragexS.D. of triplication.

Table 5. Production of the polysaccharide by the mushroom mycelia in the

submerged liquid culture incubated at 25C for 7 days

Mushroom?’ Mycelia (g/100 ml) Brix?’ Viscosity® (sec)
ABY 6.8+1.2 4.5 22.6
PO 5.4%0,2 4.1 20.6
LE 3.7x1.1 3.5 15.9
PL 2.0x1.1 3.1 11.2

V' AB, Agaricus Blazei. PO, Pleurotus ostreatus; LE, Lentinus edodes; PL, Phellinus linteus.
? Brix of culture solution was measured with Brix meter.
3 Viscosity of culture solution was measured at 20C with Ostwald viscometer.



oG 2 v =21 7y

(D JF w1z Mg
b 3 WA= AL
DO AVE T AEWAT (Agaricus Blazel, AB, 2F7]0 A A4h)
@ 713 AAu|=]: el 1.2%, MgSO47H.0 0.0375%, KH;PO,
0.03750%7} 718 A A u| A
@ 71eF A dF4, 8%, A5 isoflavone

Fuk R () 2 21E8 isoflavoneS A AFd AAEZwAa

ok o 2 ) Fute) 4% isoflavone™ 53 isoflavone?] 3FEFo]
HEE gx AE isoflavoned FH7}slo] 25Co A 7L 7F wjokslar,
g4 F=3 S Brixs 543t} (Table 6). 54 A7 S
- Brix7F 4.12 7P ATk &, diFE 4.1, aRs 3.2, 4356
isoflavone2 2.00] At} &7 A9 BATAIAY Wi H£57) ol
=AAL, A3FE isoflavones AHERE A A4 T FELTE
H-Eaho] A5 o] Wkt

— A&& isolfavones HAYE HET A5 £& d57 € 7 AR
2 AFdAME 2 A8TE HA KT

Table 6. Effect of isoflavone sources for the production of the polysaccharide

by the mushroom mycelia in the submerged liquid culture incubated at 25C for

7 days
[soflavone source Brix"
Soybean cake powder 4.1£0.8
Yeast (powder) 3.240.5
Isoflavone (Food grade) 2.010.3

D i . . .
Brix of culture solution was measured with Brix meter.



(2) g =3 9%

of 7|&3k HHog 2AHE AR E o]&3sto] 10, 20, 25, 30, 37C=E

AR W FLANA FAAIE 3, 5, 7, 9L HIEAIA WE FE=E9] BrixE

=4t (Figure 2). 25Ce} 30Cell A 543t v FetS of Brix7F th&

Qo] HA s 25ColA 54z vldets AS AHuwSzAL
Adestitt. ol 772 1.5 v/v/m= &3

—8— 3 day
4.2 | —O— Sday
—wv— 7 day
—v— 9day
o 40T
X
A
»
© i
=
/M
38
3.2

O.OT : : : : :

10 20 25 30 37

Temperature (°C)

Figure 2. Brix of the submerged liquid culture of AB mycelia cultured at

different incubation temperatures and days.



t}. Gluvoneo] ¥ AFWAZALA I FE ofFu

*[AB + isoflavone ¥l¥E] AZXE 4 kg (3 &
*[AB — isoflavone B|%E] AZXE 4 Kg (3 &

w

(1) AN=Ee F7:
A SE [AB + isoflavone Wi UYE]

o TIsoflavoneo] ¥ AlEHA A
o Isoflavoneo] 3= %] &2 AHHANA|GE [AB — isoflavone HIFE]

(2) HAFAA] AALEE I AEAZX
P diF8 AlE: gFEks d AlE2 AFS-Sle] [AB + isoflavone

HIFE] Alx I952 AME
(W) dFere25E isoflavone A|A: tf-F9 O 2 H isoflavones Figure
33 7o W o 2 jsoflavoneS A 718FaL [AB — isoflavone B %E]

Az da2 AME

Soybean cake powder (560 g)
+

—— 1.7 ml (methanol:hexane=3:1)

2

Homogenizing

-

X3
Centrifuge (8,000 rpm. 5 min)

-

Precipitate

|
-

Addition D.W (1.2 L)

|
-

Centrifuge (8,000 rpm. S min)

-

X 3
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|
-

Evaporation (—Solvent)

-

Sowvbean cake (—isoflavone) sample

Figure 3. Deisoflavone processes from soybean cake powder.
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(3) AFHALFALA A W FES] ohFufY:
b oG
o ALMF-TAAA AFe Z=7o= 5L L] gz A] ABES
Hjokalo] seed® sl o] AL 50 Lujekz, 1 kl wj%k=x, 5.0 kI &9
N F2 = scale up sFHA] wFeFith
oMY= T Bio2lAlEd 753 wldxE AHES3lH
o0& ZF 5 kl vzl 44 7 wiek (120 rpm, 25C, 0.2 v/v/m) 8] %3}od
3.5 kl9] wjgEs AAH

Figure 4. Feature of fermenter (5 kl) for the production of submerged—Iliquid

culture of Agaricus blazer

(WP A7HEE: A7 B-glucans w3)ate] Expeko] 2 B—glucans
e A oz A 1AREIA o)A S S AFgslaT (2, 53C,
pH 5.59] vzl A 3AIZF WH-5).

_51_



«FZ WS 0.22 um microfilter”} 50% F2E A FHtuto]y} A2 =3}
A #AF A1 FHE (100 L)I} A A S FE5E (3.4

A7 A e FEES TAAZEY AZXES At (Figure 6).
*[AB + isoflavone ¥Wl¥E] AZXE 4 kg (
isoflavone BIYE] AXE 4

Figure 5. A concentrate (Brxis 40) of hot—water extract from the

submerged—liquid culture by Agaricus blazer

Figure 6. Spray—dried hat—water extract from the submerged—liquid culture by

Agaricus blazel.



(2) I8-AAF £ TES dTE 9%
A&+ Gluvones HUZ A = Q= oA w3t Mid=<
AZREE g - ofFato] o A4S AU (Flgure 7). ARl 80%
ethanol® A &|3}o] HAES diL, o] IHES t}A] 80% ethanolS 3W
Aglste] A& HAE (80% ethanol HAE: Gluvone A5 AFE) S
ANaZ ARSI PR EE A AFE3E Gluvone A&+
MEAE o] Gluvones 3 LE WY& A7kEalatar o 743t

& ezt AR (GLE)Z ARS8t

>
hﬂ
.é.

Submerged Liquid Culture

« Autolyze (53°C, pH 5.5, 120 rpm, 3 hr)
. lc(i()k (’Ymt water,l 0°C, 2 hr)
« Filter

................ [P
: Filtrate

Mycelium '

» Concentrate (1/10)

* Add EtOH 3 v

* Centrifuge (10,000 rpm, 30 min)
3 SuEernatant' : Precipitate

* Add EtOH 3 v
Centrlfuge (10,000 rpm, 30 min)
* Repeat (x3)

---------------------------------

Cytotoxicity
i (MCE-7, S-180 cell

Figure 7. Schematic flow chart for the preparation of samples and Gluvone

from the submerged—liquid cultures of Agaricus blazei by means of autolysis.



Z}. Gluvoneo] FFE AFHRZAAIANFES] FEAE 2 T2EH

(D A99A iigFEE 2 288 =4

b AR AtedEas) 3 895 23 73
o A5t WEIANA AFHE AHMAEAA A FE Ao
AT A7 35 of

o)
AN
o A7) ®-3= Ae B—Glucan] %x}% FTAEAR e, olE

TAREAE g AR e ztet (5, FASEs, dakEke
Hel GAsNkE 5). webA A7 A&FF A A bioavailabillity 7}
7] wjio, o7 AR o2 wl Y E 9 viscosityE M U=
T AdE 24E AT

oAl

B A AR B ES 53T 63C9) incubatoroll A pH 4.5, 5.5, 6.5,
Fek 202 1, 3, 5, 15, 24A17F &t WA U

AEWsts S48t A7t as S-S SAHSAT (Table 7).

o Table 7ol x1% 53°C, pH 5.59] #jkzAdA 3A7F wh& A]&] AJ7H

vis/hr 5,780 ml/sec® 7H A U oH o] F =



Table 7. Viscosity changes of the submerged—liquid cultures of Agaricus blazei

by means of autolysis.

Submerged R_e.act Temp 53C 63C
liquid culture .
from"’ time

(r) pH 45 55 65 7.5 45 55 6.5 7.5

1 2,500% 1,900 1,600 3,250 1,500 3,000 1,050 3,100

3 3,416 5,780 3,700 3,483 3,666 3,883 1,100 1,083

AB 5 2,810 3,440 2,660 2,510 3,440 3,440 3,000 2,790
15 1,140 1,156 1,176 1,096 1,146 1,156 1,160 1,183

24 712 716 741 756 718 713 731 750

* viscosity: Avis/hr.
D AB, Agaricus blazer.
2 Average of three experimental data and SD did not exceed 10% of Average.

(W) Gluvone 3 E (crude—B—D—glucan) ZFA|

o A& PFFAFgGA A A-F3s [AB + isoflavone W YFE] Z [AB —
isoflavone Wi %] AR&-3k3lt.

o FHE AxH:

efigure 7¢] F3oto] WMATANA MYdES d555 3 U, TX2E
o] 7}k o] MG HFFEFH (103 Al= 200 goll 80% ethanol & <<

E= 319 ethanolS #H7}8tal shaking 8F TS, 4 Col Al 24A17F

Fob WA ste] AAARGY,

w2317 ¢35k 4C, 10,000 rpmol 4] 107+

i
AYRAT F, NS AAL g, FATS Rs

(7F) Sephadex G—75 column chromatography &%+ Gluvone?| Fx}&F &<l
OFigure 79] Wl wEl AoJF Gluvone 3 E 3 nlE 1% NaClO]
¥ SephadexTM G—75 column (5 cm X 100 cm)ol| loading g+ & 310
drop (10 ml)® 50709 fractionS collectiond}$i t}.
oolu AL-8-% mobile phase™ 1% NaCl o] 2™, Z} fraction®] UV
FFE (280 m)E SASIATE FAFo] 247 thE 3709] fraction
(fraction #1, #2, #3)< YT} Fraction #1°] 7 =2 SHEE



ERRRa, A, P9 52 AFAGS W, fraction 10] 713
$5% 242 eIt (Figure 8),

oFraction 1s Gluvone®|2} =¥ }RiCt.

tlo

0.9 r
0.8 F ——280 nm
0.7
0.6

0.5

Abs

0.4

0.3

0.2

0.1

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Fraction Number

Figure 8. Fractionation of the crude—B—D-—glucan from the submerged—Iliquid
cultures of Agaricus blazei Murill, which was autolyzed at 53C (pH 5.5) for 3
hrs by Sephadex G—75 column chromatography. The volume of each fraction

was 10 ml.

(4) Gluvoned T4 AE 4
@ s+ =4
o Table 8% Gluvone?] FQ23F B714] gt F A4S YERA Aol
o Gluvone® & 1 EF stk 98.39% 3L, carbohydrates 76.6%, protein
19.6%, isoflavone 2.1%, 7]€} 1.7% it}
o Gluvonex isoflavone®| conjugation & glycoprotein®|%iC|.

Table 8. Composition of some chemical compounds in Gluvone.

Total solid (%)% Others
Crude )
Crude Protein Isoflavone Total (%)
Carbohydrate
76.6 19.6 2.1 98.3 1.7

™ G-75 column.

Y Gluvone were isolated from crude—B—D—glucan (after autolysis solution) by Sephadex
The percentage is based on the dry weight.

2 Average of three experimental data and SD did not exceed 10% of Average.



eGluvone A& 10mgS 7}E3] (10 ml 6N—HCl, 6A1%7F) 3k th& 10
ml ] 6N-NaOH=Z 33t § 93442 245 HPLC [Dionex HPLC,
Rezex RCM—Monosaccharide column (200 X 10 mm), Column temp.:
75C, Bobile phase: Deionized water, Detecter: RI, Flow rate: 0.6

ml/min] & 2213k o,

oGluvone®] 43S standard =2 9] retention time¥} H|uLd}o]
A3} glucose, fructose®} riboserk +2 AEAS &9l & 4 A}
(Figure 9).

Glucose |||’ Fructose Galact: 20

RT:12.93 || RT:17.41|| RT:14.41 "

Glucose
150 RT:13.06

Fructose
RT:17.72

Sucrose ||| Xylose |||- Mannose "
RT:10.70 RT:13.64| | RT:16.00

Lactose “ Maltose
RT:11.46 RT:11. 14

Monosaccharides Standard

Figure 9. HPLC chromatogram of monosaccharides in Gluvone.

o GCol o #4]:

o3, 1M H2SO0.5 AHE-3te] 90Tl A 8A1ZF &<t kel 3 v+,
CaCOs= F3}skglal, 1 ofois vhA] A Edshal,
AzxsATE AZxE ABE AcyO—Pyridineg ©]-&3}
3047t acethylationd}$ith. Acethylation 3+ & A4
acetate™ gas chromatography (model 6890, Agilent Co. Ltd., CA,
USA)el sl &4 =9laL, o] w] AR’ 22 HP—5 capillary
column (25 m<0.32 mm i.d.)°] 2™, helium$ carrier gas®
AT B2 AL 150~240Cell A @ale] Ha, LEn e

3 2C/min oloH, HE 2504 10 minZt EA439t (Figure 10).



oGCE ©]&3}9] standard =2 2] retention time¥} H]uF
Gluvone® +8 43S A&Ag A3 Figure 904} 2o
glucose, fructose®} riboserk =8 AFUS A&l

3}
=
Figure 102] standard peake] Z+2} + 7| oA Yo +=
(o2 ]

o7 o4 4 AU

Al oA e Fel oAl A

Xylose . :Ribose
N

, Glucose
H Glucose Fructose
Ribose ~
Xylose g \  Glucose
g 5
\ : 1
Fructose‘. * Ribose
Fructosel L

O

Monosaccharides Standard Mixture Gluvone

Figure 10. GC chromatogram of monosaccharides in Gluvone

o Table 92 Gluvoneo] &A)3}+= glucose, fructose?} ribose?
T4 E YEhd A3 E HPLCOF GCE &3l gHlg vke} o] glucose
51%, fructose 47%, ribose 2%%= EFSTE

Table 9. Composition of monosaccharides in Gluvone

Monosaccharides® Composition (%)%
Glucose 51
Fructose 47
Ribose 2
Al 100

Y Used Phenol—H»SOs method and analysis by HPLC and GC.
2 Average of experimental data.

® ofuit 24

.

o Gluvone A& 4mgS 6N—HCI 1mlE 7}3F t}S N2 gasE =

AR
T AEsHA Faete] 110C 2ol A 2443 7] A7 5 B2hsk
T 2ol (DDW) 3 ml& H7Heh vha HClS Aoz AA (39



= A H) 5k AZxA7]aL, o] A]EE 0.3 M lithium hydroxide
(pH 2.2)° &35t o33t o} 5 ml=E Xé%fﬂ % 0.22 tm membrane
filter= o %3}

o o] ofelg olm Ak $-417] [Hisashia Hirano, Column: Ultrapac 11

e
3

cation exchange resin (6 mn X 200 mm), Buffer flow: 45 ml/hr,
Ninhydrin flow: 35 ml/hr, Column temp.: 50~80C, Buffer step: 4
step, Reaction bath temp.: 130°C, Buffer pH range: 3.2~10.0,
Injection volumn: 40 pl]= A3}t

oo] A¥E Table 109 YEFATE Gluvone?] ofn =ik ZA1 S Asx,
Thr, Ser, Glx, Pro, Gly, Ala, Cys, Val, Met, Iso, Leu, Try, Phe, His,
Lyset Argo 2 Uepton, ol59] &2 747k 21.9, 5.7, 4.9, 12.5,
3.6, 7.2,5.7,0.9, 3.8, 1.0, 2.8, 4.7, 0.9, 7.8, 4.9, 7.8, 3.9 %= YEM

440 Pl E& ohul: e glgith.

Table 10. Composition of amino acid composition in Gluvone

Amino acid®” Composition (%)%

Aspartic acid 21.9
Threonine 5.7
Serine 4.9
Glutamin acid 12.5
Proline 3.6
Glycine 7.2
Alalnine 5.7
Cysteine 0.9
Valine 3.8
Methionine 1.0
Isoleucine 2.8
Leucine 4.7
Tyrosine 0.9
Phenylalanine 7.8
Histidine 4.9
Lysine 7.8
Arginine 3.9

Total 100

D Sample was hydrolyzed by HCI solution and analyzed by Auto Amino Acid Aanalyzer.
2) Average of experimental data.



@ Tsoflavone 27
o Gluvone A& 10 mgS 7F=%#3l (10 ml 6N—HCI, 6A]7H)3% t}2 10
m©] 6N-NaOHZ Z3}gt & MeOHZE FZ3% ¥ HPLC [Young—Lin
M—930, Column: u—Bondapak C18 (3.9 < 30 cm), Column temp.: 25C,
Mobile phase: 0.1% Ammonium acetic acid:MeOH gradient (2:8 —
8:2), Detecter: UV 254mm, Flow rate: 1 ml/min]& A}-8-3}] Gluvone?]
isoflavone 24 S #2413}t (Figure 11).
+% 2 23 Daidzin, genistin, daidzein, genisteing ©]-8 3} T}
%% daidzin®} genistin> Fo] st Fo] U= Wi AR retention
timeo] Z}7} 9.55¢F 12.66°. % YERta, Fo] ¥4 &2 daidzein,
genistein® retention time< ZHZ} 18.23, 22.27% YElRLo
Gluvone®] 7-$- retention time©] 9.55, 12.60°2.% YE}lY daidzin,
genistin?} #Zo] Fo] g A} FoJQl= v FA 9} Fo] 4]
daidzein (retention time: 18.08), genistein (retention time: 22.07) 9.2
TAAE d5S &2 S TLCHAAME 543t 23E AT &+
UAT.
o Isoflvone?] ZAS Ay ¥E A3} daidzin, genistin, daidzein, genistein<

7v7} 18.9, 24.4, 37.4, 19.3 %= YJEFSTF (Table 11).

o
=

o
5]

L Al ; g 0 el Wi uv
Genestein i =
Daidzein RT:22.27 i |
. .
el RT:18.23 s -w
| Genestin 103
i RT:12.66
15 r Genistin
Daidzin = RT:12.60
| RT9SS 2 Daidzin Daidzein Genistein
i | RT:9.55 RT:18.08 RT:22.07
" \ \
& - l R, . &
S SV : = — - ¥ : T -
Y : : = s e — '!'"- ﬂ
00 50 0 W0 om0 @0 X ) [m 1 WO w0 o a0 o g
Isoflavone Standard Mixture Gluvone TLC pattern

Figure 11. HPLC and TLC chromatogram of isoflavones in Gluvone.



Table 11. Composition of isoflavones in Gluvone

Isoflavones Composition (%)%
Daidzin 18.9
Genistin 24.4
Daidzein 37.4

Genistein 19.3
Total 100

D Isoflavones were isolated from Gluvone by Cis column.
2) Average of experimental data.

® HAF % x4

oGluvone A|5E TSK column (7.8 X 30 cm)©] 2 Dionex HPLC
(P—680 pump, Column temp.: 25C, Mobile phase: Deionized water,
Detecter: RI, Flow rate: 1 ml/min)= 213}t

o Standard && &+ dextran 5,000, 12,000, 25,000, maltoheptaose,
maltotrioseS ©]-83}] log scale® A A} T}

o A A ANE Figure 129 YEFNRITE Dextran 25,000
retention time®| 8.53, dextran 12,000 8.87, dextran 5,000 9.83,
maltotriose™ 9.982 YEISTE Gluvone?] retention time- 9.09=
U EF555 A valste] logit o= #HAke Ay
Gluvone®] &AF&Fo] oF 9,40091 A& &2l 3 4 AT}

o Gluvone®| WAL A7REe] e wef tha Apol= wWAIRE o|

o

Ao A A3 9= Gluvone& #EAFEFo] 9,400 + 5000] At}



‘Dextran& 25,000 ‘Dextran: 12,000 T Dextrang 5,000
“| RT:8.87] | RT:92 "
44 -an 25,000
42
a0 o
z
A S 38
e =
B e i i | I~ PP §
. - 2
" Maltoheptaose | Maltotriose "Gluvone aaf
: RT:9.98 | RT:9.09 52
30

Y=-10085X+ 13.05, R2 =099

Dextran 12,000
Gluvone (9,408)

I

Figure

86 88 9.0 92 94 96 98 10.0

Retention time (min)

12. Molecular weight of Gluvone from HPLC run.

o, JE-AFAF L RS FEAF AL3I Gluvone A5 383 =4
80% EtOH ppt. Soluble: 80.2%
(80EPP) Carbohydrate; 46.5%
Protein: 25.0%
Isoflavone: 8.7%
Insoluble: 19.8%
Gluvone
(2.0%)
Carbohydrate Protein Isoflavone Others
(76.6%) (19.6%) (2.1%) (1.7%)
Asp: 21.9% Ala: 5.0% .
Glucose: 51.0% Gl 12.5%  Leu: 4.2% Diazin: 18.9%
Gly: 7.2% The: 0.7%
Phe: 7.8%  His: 4.4% Genistin: 24.4%
Froctose: 47.0% Thr: 5.0% Lye: 7.8%
Ser- 49%  Arg: 3.4% Daidzein: 37.4%
Ile: 2.3% Met: 0.8%
Ribose: 2.0% Pro: 3.6% Val: 3.%3 Genistein: 19.3%
Cys: 0.9% '

Figure 13 . Composition of some

chemical compounds in Gluvone sample.




2. Gluvone &A|2| A2 E—xjaFol| o|x= HEt

7. AB-ARF B ATHY F2

(1) Sparague—Dawley AF9 #AF Y {I-A#AFA AT A=ZEA {2
Sparague—Dawley Al=9] 3F (220 g~250 g)= Ketamine (30 mg/kg)
Xylazine (6 mg/kg) o2 mlFH A|7] 3 7|BAE A ] AT e

Cathether® 2+ sFo] Artificial respirators 34 £5& GA A AT}
oS dAlste] RS & HolAl 3§ 59 Left anterior desending
branch (LAD)E 6-0 silk suture® 30% £ #&ste] 3L GUA 7|,

44 9 ARF 2

Figure 14. s|d-A a7 d+E A% s=1

)



Figure 14 838 ALgste] sd—AuR &30 o3 A4 52
A [

29 AR Bgolth AY AZe] A AT Folt HAT FEe

(2) &394 A AZ3E =3 HAH
Figarde]'” el oAste] A3 A Figure 15014 Holi nhe} ro
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(3) AZIAE-AFRF &4 U A2 258
Figure 172 s|d—-A @7l o3 A4S vH= =
7h=vrgt FHEEE AR 7EA A ekal viEE S transducer® A2 81

i

[e) =)
T 35 QBI %OH

o

qzel ele) 744 )5e RS

: Measurements

Figure 17. A3 d — Aol o &t

7 el v A= JF
Gluvone &4 A85 Fol -5 o dstel gk G Ao n gk
Gluvone 424 (5 mg/kg, 5 days) Fol& dtol dis] =571, o|¢7] B
S -AAF &4 Aol vl NS 7HAgeH HAIPE Fo5H
2ol & HE AT (Figure 18).
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Figure 18. Gluvone A&7} d<tol] mx|= 3k,
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U A2 JE/ARTF &4 A 2 A2 A 25

Gluvone A& ¢} Daidzein Z+2r A& tial A= a7t
AN, 43 aH3=2 AT FE 28, 53] NF-kB translocation
AA e} ¥3A cytokine HA7F AZHZMNOZE QA% &4E A
AZ71%59] 3 Fo| IA.

(1) AI&: Gluvone©| ¥ HiSEZHE A2 Gluvone fraction} Diadzein

(2) A39FE
(7}) Sprague—DawleyAl%2] 33 (220 ¢ ~ 250 g)& Ketamine (30
mg/kg) ¥ Xylazine (6 mg/kg) &2 wl3H A7l & 7] BA| 2 4 A s}

°1-¥ 358 CathetherE A 3}o] Artificial respiratorE A T5&

(W) 2S5 drliste] S & HolA 3 459 left anterior
descending branch (LAD)E 6—0 slik suture® 30% =<+ #2319

S FHA7IA, AFS Fo] 2443 B AARFE AIA UG Y
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(th) 4<% % o] ad libitume & FFF L, AFFAY 2% B Fr=
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(3) N8 Foq 2 AZAA Jx HZFS} (TTC staining)
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eold] Table 12+ A MEAS] A EEA] control AFPo
HA=AE Ao AP SR area at riskst A ATV E
e &= EelT.

e o M e} o] Control, Gluvone A4, Daidzein *12] G-l A] area at
risk®} area at risk/LV (%)l zto]7} gle<S & 4 AU

il
ox
=
2
o
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Table 12. Area at Risk and Infarct Size

Control Gluvone ZA) Daidzein
(n=10) (5 mg/kg, n=8) (10 mg/kg, n=10)
Body weight (g) 245%18 23216 247+15
LV weight (g) 0.66+0.06 0.61£0.04 0.69%+0.06
Area at risk (g) 0.3+0.02 0.2840.04 0.31£0.07
Area at risk/LV (%) 46+£5 45+7 44+6
infarct size (g) 0.17+0.03 0.12+0.01 0.10+0.02

(Y}) Hemodynamic data:

ool Table 13 oA Ho]l:x= vlel o] Gluvone 24 (5 mg/kg) 2
o]+ Daidzein (5 mg/kg)e] Foof vlawste] d39t (MAP, mean
arterial pressure)ol] P|xE 4L [/R (FE-ABF) &4 A
AetEQE E (67 mmHg)S 747t 79 mmHg 2 9] 3}/
FeAzen ZAA F5718 (LVSP)S 94 (p<0.05) A

=7} A Z T}
53] Daidzein A8+ AEFF o]9ke] A %Ql dP/dtE EAH SR
294 (p<0.05) A F7FA71= ¥HH Gluvone &A] A 2]+ Diadzein]

A BT ga S7FEH7F @Eko L control A B Xt S7FA AU
eo] AL Gluvone AAJ9] &k oddfo] Q& Ao AR ¥ oAt}



Table 13. Hemodynamic Data

LVSP/LVEDP HR +dP/dT SBP/DBP MAP
(mm Hg) (bpm) (mm Hg/s) (mm Hg) (mm Hg)
Sham
( ) 994+9/5.6+2 301+£29 3896+466/—3074+553 94+6/68+6 77+5
n=6
Control
( ) 83+6/10+3 333+31 3203+374/—2579+340 79+7/61+5 67+5
n=10
Gluvone i .
97+9" 9.6+3  333%42 3341+525/—2783+542 94+9/70+7 79 7
(5 mg/kg, n=8)
Daidzein

93+5/8+3 312432  35924+4037/—-2824+399° 90+6/73+6 79°+6
(5 mg/kg, n=10)

(5) ZA&71HaT
(7B Al=5ZA:
o371 protocolell wel A3 HF-sE] 7ZF AFS A=t Fetew
THEEE Y HA Fe £ e
at risk)S A M1 PBSE #A3A A

o7 A3 E AL oF 500 X g & 30 B YR 3t pelletS Al o]

~
13
_O‘L
ek
“©
DI
BN
N
>
—
D
o8]

Al (non—ischemic

pelleto] cytosolic extraction reagent [ Yil 10E7F v 5 reagent
5 16000 < goi A
53 YAEE gl A2 AT cytosolic fractions AT
o3l = (nuclear fraction)<S 2] 37193 pelleto] nuclear extraction
reagentsS FH7FsFal 4087F vk 3 16000 X goll A 10E7F A £
R

st AT dS Ao oA S nuclear fraction A5 2 AFE-3}I T,

& F7tetal whg& FaskaL, olds Fh &3 F

o=7A parameters: NF—kB protein® Western blotting, trasnslocation %

caspase—3 S EE ZA3I%

(b slg/A8F £4 e A4871d
oFigure 219 Ho]i= u}e} o] I/R rm A= NF—kB complexE
cytosolol Al nucelar fraction &2 o|FA7S & 4= At} 18
NF—kB translocation®] Gluvone Z~#] A2 ¥} Daidzein ¢ wol| A

AAES = F AATh wEbA Daidzein©] Gluvone A Bt 73S &
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Fold increase 1.0 7.5 53 3.6

B-actin, 42 KDa — e s e——
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Gluvone daidzein

Figure 21. Gluvone 2A 2 ¥ Daidzein ¥ ol & NF-kBe &3,

(th) ¥<54 cytokine =4

oGluvone 247} 954 cytokined A8t A S gelstr] ¢ st
HiEH A5 cytokinedd TNF—a ¢ IL-6% kitE AH&-3te] SA skl

Figure 22014 Hi= uiel o] 454 cytokinedl TNF—a®t IL-6 §%&
gz 4 /R A (base), UR 3 141z (R1) 2 2 A3} (R2) ol =74
3 A3} Gluvone 2 A9} Daidzeino] m X = &S 3olsl Ao|u}.
R1o A Ho]& uie} Zo] /R stressi= IL—6 ¢ TNF-a®F dAA3| %
HA oy oA o2 Daidzein 2 Gluvone AA Fof ol A

FOlEASS & & Aok weby olEe) mutg s
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[ Daidzein Smyvkg
B Gluvone 5 gy

Base R1 R2 Base R1 R2

IL-6 Concentration TNF-a Concentration
(pg/ml, Plasma) (pg/ml, Plasma)

Figure 22. 9954 cytokine®l TNF—a ¢} IL-69] 54

(2h) Ao S8 Aol e =2 94 AT
oGluvone A&7 ¢] &¥+= kst z2h-gol gt Aol 4749
& F/A ¢ protocol® Q1% A7l 479 ol
Aoz 71481 Sp 28 F paraffino.® 1A &
AABEE AE Fo o FoASA Fe 9 zol& &<l 35t
eFigure 23914 B nie} o] /RS A1 ZZ ol 213}
913k nutrophil?] infiltrationo] =] U= AL <&
Daidzein o4} Gluvone &4 Fof oA [/RZ Qg AHs}4
2EY2T7F dAS] 2EAS5S MPO 2454 WY x4 o=
gl & g AJT. wEkA] o] 5o] AbsE 2EYAE
1

A S AT
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Figure 23. Daidzein ¥} Gluvone A&A Foj =2 <QIgh A& FAT 2 <l

g 25 94 A,

(vu}) Capases—3 &4l 54
o[/R &2 A Aol apoptosisE YOoA 7|5 Ao} Ao =
o] Fo] X 2 & Gluvone A=A 2} Daidzein©] apoptosisel]l 7| X]+= kS K
Aol
eFigure 2404 H+= vle} Z+o] Daidzeine 934 (p<0.05) caspase—3
=S A= W Gluvone A= BAIXSE 9] §4=
O} Caspases—3 EAS JAlets Ao Uetdn. wepA ol&&

M 39 apoptosisel] #oJsh= AL & dATh

ok
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Figure 24. Gluvone A A9} Daidzein®] Capases—3 A 4.



() A2 AGADF S BE Gluvone 249 75AL 2 A7

: Gluvone ZA~A]¢} Diazdein
@ NF—kB transfection ¥ luciferase 574
o NF—kB luciferase constructsE& Pl= #dw|yo}l gt P. Koretzky
WAL 2 2B dominant negative IkB mutant plasmide ¢1t]o} sl

Nakshatri YFAFEF-E] H-9Fdbo} transfectionS Lipofecting AFg-3}Fo]

TR
o218 protocolel] W& A& & PBSe| 0|1l luciferase FAHEE =3
ST
o Figure 25+ AlZA|EA [/Rol dlE3l= A3td £&42 H0.=
7Vsho] A XSS T3 o]o] thgk Gluvone A A9} Daidzein®] & IE

B Aot} cell viabilityE Daidzein®} Gluvone &A= 212} 5 uM} 2
mg/ml F=oA 71 £ a3E Bt o]yt Ay in vivo
Aeols U] = FoR AT

B
120
= 100
X
S
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Nt
= ; o
_% 60 - T i
- - T 5
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)
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0
H,O, (100 yM) - + + + + + + +
Daidzein (UM) - - 2 5 10
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Figure 25. Daidzein®} Gluvone A=A 2] cell viability &}



o Figure 262 NF—kBY#| &37} cell %= YeElYE=XE &eldl v}

5}
NF—kB luciferase & =7} Hy000 93} luciferase S EE =9

gelakglt).
A B
200 -
200 — CINFI8-Luc
= o e
150 { 160 1
100 1 100 4
R0 4 50 1
0 s 7472777 0
Empty vector NF-KB Luciferase Mediom  H,O, 100 pM
Relative Luciferase Unit NF-kB Luciferase Activity
(RL.U) (% of control) (R1.U) (% of control)

Figure 26. NF—kB luciferase &4 %7} Ho0z0 ©]3F luciferase A L.

o AL E-ATJF S dig 738 oA F
A ARo A Al Y- ATF £ Al isoflavone E-fAlEHH
Gluvone 27} 318 -ABF=Z Q&) FAYst= JJr/‘]” 7159 o
/K]ELﬁ/\ﬂoﬂ q]a 7L7L o]g_?— s23= gj\ ]
oA AdaA F2Hgo] = AE skl -44«] s s
o s

Agate] el tF WA

(1) A==
Sparague—Dawley A%&2 313 (220 g~250 g)& Ketamine (30 mg/kg)Z}
Xylazine (6 mg/kg) o2 vlH A7l & Awe] F4S 3 gl (thoracic
aorta)= <-2lafl WAtk

(2) A|FZoFE Folo 93 g3t whg =
A% S 2 Sham control, gluvone &4 Fo o2 Y5l sham
control 72 saline®t Fo] 33 2™ Gluvone &4 (+)¢} Gluvone A A

(=) 77 10 mg/ke &S 209 3+ A7 Folskaltt. 2043t Fol 5 37



el «1611 247k A o Ao 5 diews 2 shal of el s
% ).

Krebs &o] @79+ 10 ml€ organ bathol %202 95% 0, 5% CO,
gas’} FYUEHEE 3t 37CE organ bath ¢3S we} Eo] 2% = 3o
organ bathl &%=7} 37C7F H=5 FAAZAT B7ldA 23 IS
0.7 cm A% =719 ¢ A4 ngE e F 1g 9 4HS F

A 715716 PG A9 75T 5 AEF 7193 FT03
transducero] 4A43star ¥ 4% (Phenylephrine) o} WI A o]&4

o] ¢kAl| (Acetylcholine)oll dst P wb5-S FAletal Alm 29 av&
U A

(3) d& w34

: 0
9O
=}
S 501
A T
o 1
o\ *
100 *

Effects of acetylcholine-induced relaxation on rat
endothleium ntact thoracic aorta isolated from saline (S),
gluvone( with isoflavone, G+), and gluvone (without
isofalvone, G-)-administrated rats.

Gluvone administration enhanced Ach-induced relaxation.
*p<0.05
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Figure 28. Physiograph Aol A tracing3t 3¢ =3} o] kS,

|

471 Figure 28< d¥e] =53 o]¢k W35 physiograph ol WEkt
AS tracing 3+ A o|t}l. Figure 2894 Hol:x vl o] HAs S
phenylephrine (PE) 0.1 mMS o spd 5 HbgS do

10—2083F 38 74 3 AejolA o] acetylcholine (1 mM)S ¥
st M E7F &A1 & A9 [endothelium (+)]ol= o] o]k
dozity a2y I MEE AlA A2 d3 [endothelium (—)] oAM=

acetylcholine®l] 2]%F o]¢} Wk-go] oF3tS ok 4= A}



PMNs (mm? myocardium)

Figure 29. Effect of gluvone on myocardial polymorphonuclear accumulation:

(A) Immunohistochemical staining with monoclonal anti—polymorphonuclear antibody. a) Sham, nonischemic
tissue; b) Ischemia and reperfusion control, ischemia/reperfused myocardium; ¢) Ischemia and reperfusion

gluvone (—), d) Ischemia and reperfusion gluvone (+). Gluvone significantly inhibited polymorhonuclear

accumulation after ischemia and reperfusion vs. control group. white arrows indicate polymorphonuclears.
Values are mean = S.E.M. (n=6 in each group). *P<0.05 compared to ischemia and reperfusion control. (B)
MPO activity in the area at risk of cardiac tissue samples obtained from sham, ischemia and reperfusion
control and gluvone—treated rats. Values are mean=S.E.M (n=6 in each group). *P<0.05 compared to ischemia

and reperfusion control.

A7) Figure 29 Gluvone &2AE Folstk o FH A% ZZ oA Gluvone

st
22 (+)¢} Gluvone 24 (—)E 20Y Fo
24 A+ & Z# S PMN antibody® 44
2

Figure 2904 ¢} o] aAFHo A= Al neutrophile &

polymorphonucleard|3E9°] 2 (b))% =4 Wl Gluvone 791 (c¢,d) A9

A= 11 Hzo] AL8 ok 42 9t gy EAE YEI S v

isoflavone ©] £9] A= Gluvone A (+)Fo FHolA 1 28] AT

=95 (P<0.05).

F3¢HoZ E o gluvone 2AE AU QoA isoflavone
frol d#glo] SAE o&F ojghitgS Yeriem Ao g
DA E FFAE AAF e doJA = isoflavone T+ EtOH £3
FEE° 594E& Yelen a7 vHede & HYdAE AF 2
oo 78S YA 58 ¢ 5 Ao




3. Gluvone 242 Zt=M JiM F3lo| o|x|= H&t

7}. Gluvone 2419 AlG3letAZ2 §53 mouse I+ 4 M 527 (B
2d)

(D) A5 L Yo7 F
A3 CCly o iz, CCly F9 silymarina®, CCly ¥ Gluvone
AT 2 Gluvone A (=) Alole] A=, AolAdH, 7 FA= §9F

2ol 7F §1%1Th (Table 14).



Table 14. Body weight,

Food intake and liver weight

Body weight Food intake Liver weight
(g) (g/d) (g)
Normal 195 £ 23 194 = 1.5 8.8 £ 1.2
CCls—control 174 £ 8 204 £ 2.4 9.2 £ 0.4
CCly—silymarin 165 £ 6 206 £ 2.5 8.9 £ 0.7
CCly—Gluvone A7) 175 £ 15 21.8 £ 1.8 9.7 £ 0.8
CCly—Gluvone &A] (—) 183 £ 15 21.2 £ 1.0 9.7 £ 1.5
(2) 29 £4
(7h) Ardgteba Folite] % GOT % GPT 42 A Fdel 13
Folm o ¥l et A ses oo of@ b $abe] Aol
2o 2 vebstth. CClL—silymarina®] @7% GOT % GPT &4& 77

311.6 + 29.3 TU/L, 168.0 + 29.0 IU/L& CCly—control (708.0 + 95.7
IU/L, 448.9 + 75.4 TU/L)°l| vl&f <o) oz 7438k th. CCli—Gluvone
24 €% GOT 2 GPT &2 7}7t 253.3 £ 29.8 IU/L, 124.1 £

19.3 TU/LZ CCly controlel] v]&] o)A o= 74353t CCla—Gluvone
24 (-)°] 8% GOT ¥ GPT €42 412.5 £ 54.6 IU/L, 190.4 £ 18.2

IU/LZ el CCly—controloll H]8l oA o2 7F439 Tt (Figuer
30). CCly—Gluvone 2=A (—)7¢ GOT &A2 CCly—silymarina %

CCly—Gluvone Z2Aje Hvla] =A Jelton, AL f9 %<l zpol7}

AT,
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Figure 30. Effects of Gluvone 27 sample on plasma GOT and GPT activities
in CCly—treated rats.

(W) Ardgteta Folqto]l &% bilirubin, ALP 2 LDHYE AA )2
H& o] d oz =A YeRRtt (Table 15). CCly—silymarina 2
CCli—Gluvone A2l &7 bilirubine Z+7} 1.31 £ 0.25 mg/dL, 1.34 +
0.18 mg/d= CCly—control (1.64 + 0.18 mg/dL)°l H|&l F4 o= A
e o v CCly—Gluvone A& A (=) A-$- CCly—control¥} 2421
zpol 7}k ¢llth. % LDH 42 CCly—silymarin® (396.3 + 27.9
U/L)3} CCly—Gluvone ZA<t (441.6 + 58.7 U/L)°] CCls—control (574.8
+ 105.7 U/L)el vla] folxo =z 74389t CCli—Gluvone &7
(=)x-(480.3 £ 96.4 U/L)2e] A% CCly—control¥} 7241 =}o]7}
Sdt. CCly—silymarini™ % CCly—Gluvone &A, CCly—Gluvone 27|
(=) &% ALP &4 Z+7} 535 + 6.1 U/L, 54.3 £ 5.5 U/L, 57.4 £



5.5 U/LZ CClyi—control (58.6 £ 7.3 U/L)¥} #2914 =ho]7} siitt.
Gluvone 2419 AH+= @4 GOT, GPT, LDH &4 Y% bilirubin
FEE CCly controldl vl fo&xo =z 7HAaAF Tt webA Gluvone
2 AFHE SASE g 1 E4S g3 7 ds AeE

Az,

Table 15. Effects of Gluvone & A sample on plasma bilirubin, ALP and LDH in
CCly—treated rats

reatment Billirubin ALP LDH
(mg/dL) (U/L) (U/L)
Normal 0.9940.16 38.8+5.1° 191.4441.9°
CCly—control 1.6440.18°¢ 58.6+7.3 574.8+105.7°
CCly—Gluvone 27 1.34+0.18" 54.3+5.5" 441.6%58.7"
CCly—Gluvone 24 (—) 1.38+0.25° 57.445.5 480.3496.4¢
CCly—silymarin 1.3140.25" 53.5+6.1" 396.3+27.9"

(3) t =49 NFAH13E FF

At shera Folate] 2 A d IibshE e A tiEd (1.88 +
0.40 nmol MDA/mg protein)l] H|3] 24 o2 =7 e Silymarin
(2.96 = 0.26 nmol MDA/mg protein) % Gluvone 4 #] (2.93 £+ 0.32 nmol
MDA/mg protein)®] HFH = A4 HikstE S g2 (3.59 £ 0.69
nmol MDA/mg protein)ol] Bl Aoz ZHAAFHSH, isoflavoneS

A A Gluvone 2A1e] AF (3.05 £ 0.39 nmol MDA/mg protein)%
el mlel Haske S UEhAY (Figure 31). A SherA

DA A IsHE S st 1 24 2dsH %]—4_21). U}E}*ﬂ
Gluvone A2l AH = AHEs e Ad 93] fo¥s XA rtstsE S
SSPAIA I EFE AAlEE ZoE A

Eﬁ
it
o
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Figure 31. Effects of Gluvone 2#] sample on TBARS in CCly—treated rats.

(4) 3F =39 glutathione &F R Ik asA &4

(7B At gtera ot (CCly—control)e] 7+ 34| glutathione %2 72.1 £
10.3 nmol/g protein®. = A4 2+ (106.6 £ 19.3 nmol/g protein)ll
Als] el o2 wA YERTh Silymarin® 443 (95.0 £ 7.6 nmol/g
protein) & glutathione $F%<S CCly—controli-oll H] &l Fo& o=
SR o, A a3 52281 ko] 7F flSlth. Gluvone A<t
(92.2 £ 9.9 nmol/g protein) % isoflavone= A A3+ Gluvone A A+
(86.0 £ 0.39 nmol/g protein)2] glutathione &% CCly—controls™oll
vla F7kekl oy, A tixza R vl YElskt (Table 16).



Table 16. Effects of Gluvone & #] sample on SOD, catalase and glutathione

reductase activities in CCly—treated rats

SOD Catalase GSH-reductase
Treatment . . . .
(U/mg protein) (U/mg protein/min) (nmol/mg protein)
Normal 14.1+0.3° 7.5+1.4° 4.6+1.5
CCly—control 10.1+1.6° 3.5+0.5° 3.5%1.0
CCly—Gluvone b b
12.0£1.7 4.84+0.8 4.01+0.8
2 A
CCly—=Gluvone b b
11.94£0.8 4.840.5 3.5%0.6
24 (=)
CCly—silymarin 12.1+1.2° 4.940.4° 3.6+0.6

(h) Abdsteta Fojare] 7k 24 SOD &4S AAdixa (14.1 + 0.3
U/mg protein)ell Bl&l ooz 7 velykrh. CCly—silymarini,
CCly—Gluvone &A4 ¥ CCl4—Gluvone & (—)2] SOD &4 7+7}
12.1 £ 1.2 U/mg protein, 12.0 = 1.7 U/mg protein, 11.9 + 0.8 U/mg
protein® % CCly—contro (10.1 + 1.6 U/mg protein)°l H]3l] 2% o =2
7kttt

(oh) Atdsteba T2 3k 24 catalase A2 AT (7.5 1.4
U/mg protein)ol] B3| Fo]% o= vtA yetwkth. CCli—silymarin,
CCly—Gluvone 24 % CCl4—Gluvone &#] (—)9] catalase 24 2+7}
4.9 £ 0.4 U/mg protein, 4.8 + 0.8 U/mg protein, 4.8 = 0.5 U/mg
protein® % CCly—control (3.5 + 0.5 U/mg protein)°l| B3l & o=
<=7Vl tk (Table 16). WEkA4 Gluvone A4 % isoflavoneS A3k
Gluvone 212 443+ SOD ¥ catalase 84S S7HA1A
DM ETE AATFoEN AdIitstE e 953 GSH 3=
SIHAA F A S Abst A 2EYARRE BEse A
22)



(5) 7+ %A 9] a—tocopherol %
At steba Fol ot (CCly—control) @] 7F32] a—tocopherol &% 66.8 + 15.6
nmol/g tissue® A4 FE (70.75 + 18.7 nmol/g tissue)ol H]3]
7 38Fo] vrebwt). Silymarina®, Gluvone 27+ 2 Gluvone 27 (—)*9
a—tocopherol &%=+ 27} 87.3 + 14.7 nmol/g tissue, 82.3 £ 14.5 nmol/g
tissue, 73.8 £ 15.8 nmol/g tissue 22 eI} ANz 2L Agstes
27§24l zpol7F 9t (Figuer 32).
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20 +

Marmal Control Silymarin Gluvone  Gluvonei-iso)

Figure 32. Effects of Gluvone 2#] on a—tocopherol levels in CCly—treated rats.



(6) =A%A w3 #F
Gluvone ZA7j2

At Bl el A7 SukE 7heAlo] n) x| =
#2353 A= Figuer 330 LRI AL sher

J5ko] b o] (fatty change)7F #&x o] 7h&

£
&o

CCly—controls™ol

rlo

el Atk CCly—Gluvone 2A+w % CCly—silymarin<*
|3t A WAde] dAlE o= Yelwt) (Figure 33).

Figure 33. Effects of Gluvone 2 A on histological changes of liver tissue in
CCly—treated rats.



}. Gluvone £419] F22 #ES 84 7 SHLY &% 4F (58 29)

Gluvone &4 AlZEE ¢F SA4HSE A% 1 S-S 3 F e
Ao AgHI, e 3 FEHE AAHLASE S AsAT 2
xFe &4 JAZSH.

(1) AT 2 HoldAZF
Pair—fed (PF) txv9 H3F AT T (ControDol H|&| fo4o=
gorom o ek, Gluvone AA, silymarin @] A5 PF g2 Ht}
fFeldg oz vk}, Aol dH#HS PF &+, A&, Gluvone AA T,
silymarinito] thzatol Hl&] o2 o2 vA YElgtt (p<0.05, Table 17).
2ol a8 (feed efficiency ratio, FER)2 o &2+, Gluvone A+,
silymarinito] thzatol Hla] o2 o2 ZA velgtt (p<0.05, Table 17).
A= gizxzatel vl&] PF &, ol geb&+, Gluvone &AL,
silymarinite] & o8 ZA vEbth (p<0.05, Table 17).

Table 17. Body weight, food intake, FER, and Liver weight in rats

Grou i Body weight i Food intake i FER® i Liver weight
RN N €9 NN SN €7D I N €/ N B V-9
Control ;439 + 24" 1 91.8 + 377 384 £ 0.99" | 147 + 1.8
Pair—fed 352 + 8 1695 + 1.2% 274 + 0.61° 1 10.9 + 0.7°
control A

Ethanol 323 + 15* i 69.6 + 6.9 2.05 + 0.65* | 10.6 + 1.0°
Gluvone 24 | 313 + 15* | 71.8 + 5.8* ¢ 1.91 + 1.02* | 10.0 £ 0.7°
Silymarin | 303 + 20" {73.0 £ 54"} 1.66 £ 0.66° i 10.5 + 1.4°

*Feed efficiency ratio = (Weight gain/food intake) X 100
#*#p<(0.05

(2) % GOT$ GPT &4
(7H) GOT €42 dix+", PF U&=, A&, Gluvone AR,
silymarins™©] 22} 96.7+20.2 U/L, 117.5+23.8 U/L, 395.8+40.1 U/L,
159.24+11.1 U/L, 157.5£18.6 U/LZ YElgth o er&t9] o] )zt
2 PF izl vla] fFeld oz A velwten Gluvone AAlT,
silymarini=< o k&l vl oA o= A velsta (p<0.01), PF
2+, Gluvone &A%, silymarina™ Abolol+= 2140 o] 7)F it}

(Figure 34).
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Figure 34. Effects of Gluvone 27 on plasma GOT and GPT activities in

ethanol—fed rats.

(Y4) GPT &AL th=x+t, PF W ZEE, o2+t Gluvone A2A <,
silymarin<©] 7—} 7} 59.5+14.0 U/L, 60.7£11.0 U/L, 264 +36.6 U/L,
96.0+15.2 U/L, 99.8+£20.7 U/L= YEstth olgawe] &do] thzd
2 PF tixtol vlEl] Aoz A UES o™, Gluvone &AL,
silymarinit< o k2ol Hla] f-olx o2 A el (p<0.05).
webA @3 GOT % GPT 242 AAddizded Hls| das
AF A AR FA Yehyt das ARl g 1 £
dojwk o Gluvone &AM+ silymarinyoll A 7F &4bo] A%
Ao AtgEH

(3) €% ALP ¥ LDH &4
=, PF &2+, ole2+*, silymarina®, Gluvone 2Aj-2] ALP &A1&
102.3+30.0 U/L, 162.3£30.2 U/L, 363.7+50.1 U/L, 139.2+54.6 U/L, 120.5+41.2
U/LE Yepstt olgh&ate] &Ado] tixat 9 PFdjxtol] vl frojAo=
=A JeEbste | Gluvone AAE, silymarini-& o g2+l 1] 3
frol Ao g A YeErtE (p<0.05, Figure 35). thEw, PF 2, ol ghe
Gluvone ZAA+*, silymariny-2] LDH 242 545.5452.2 U/L, 574.2+£67.2
U/L, 801.54£40.1 U/L, 517.74£83.0 U/L, 531.8+82.7 U/LZ Y e}t
NetEwe] &do] thxas % PF thxtol vl FoH o= A
YEFGE o™ Gluvone 2R, silymarina™< o §F-2-74o] H| & FH o=
3 gebgth (p<0.05). Wb Gluvone 2419 A3 = @4 ALP ¥ LDH
A S olehEarol vl Fo]How FHAAZIY webA Gluvone A7) ¢
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Figure 35. Effects of Gluvone 2 #] on plasma ALP and LDH activities in

ethanol—fed rats.

(4) 8% A4 5%
)z, PF &2+, o2+, Gluvone AA|+, silymarina 2] Zd2H =
%+ 83.56+20.0 mg/dL, 80.8+12.2 mg/dL, 91.9£10.3 mg/dL, 93.5£6.0
mg/dL, 97.0+16.6 mg/dL=® YElRtth dlZ, PF dlZ+, ol €&+, Gluvone
A, silymarini 9] AW FE+= 108.4+33.3 mg/dL, 92.0£17.0 mg/dL,
91.9£17.7 mg/dL, 109.0£24.4 mg/dL, 98.4+23.5 mg/dL=E YE}RtT). Ol =,
PF Wz, o ek, Gluvone 2A<t, silymarinit¢ HDL—Zd ~HZ
S5+ 17.241.7 mg/dL, 20.8+3.3 mg/dL, 21.8+2.9 mg/dL, 28.5+3.4 mg/dL,
28.3+3.5 mg/dL= EFSTE HDL—cholestrol ¥ %+ o fh& 9]
HDL-Zd2HE s&=c dEa % PF 23 F94<20 Zol7t gilon,
Gluvone A+ 2 silymarint®] HDL-ZF#d~HE 5%7F %4, PF

25, o ebeol HlE] §9A o =A JeEFYTE (p<0.05, Table 18).



Table 18. Plasma lipid profiles in ethanol—fed rats

Total i . . i HDL—cholestero i Liver
. Triglyceride : . .
Group cholesterol (meg/dL) ; l i triglyceride
(mg/dL) & (mg/dL) (mg/g liver)
Control 83.5 £ 20.0 :108.4 £ 33.3 17.2 + 1.7° 5.02 £ 0.40%
PF 80.8 £ 12.2 92.0 = 17.0 20.8 £ 3.3° 470 £ 0.47%
O O] e e
Ethanol 91.9 + 10.3 91.9 £ 17.7 21.8 £ 2.9° 6.38 + 0.57"
(il‘;ﬂvone 935 £ 6.0 | 109.0 + 244} 285 £ 34> | 533 £ 0.56°
Silymarin | 97.0 £ 16.6 | 98.4 + 235 | 283 + 35° | 512 + 0.64°
p<0.05

(5) t=A 9 XA T B4

, Gluvone &A%, silymarina9] 7+ %%
1.86 + 1.05 mg/dL, 9.51 + 0.84 mg/dL, 9.25 £+ 1.10 mg/dL= “}E} Y}
(7.48 £ 0.88 mg/dL) % PF tjz=a" (7.49 £ 1.18 mg/dL)el H]3|
Z7FsF T (p<0.05, Table 19). Gluvone A+ %

==

<

ZHaHE FEHS

silymarinw* @] & ZHEl&HE TS dEs ool BlE FojHow
AT (p<0.05). oleh-&wro] kx4 A 3 (6.3840.57 mg/g
liver)2 Wz (5.02+£0.40 mg/g liver) ¥ PF Wz (4.70%£0.47 mg/g
silymarinv™ (5.124+0.64
mg/g liver)oll H]3] Fo4 o= A Yebttt (p<0.05, Table 19). WHd %<l

des AFe HAE Wl SAAT s S7HA S AT

liver), Gluvone A< (5.33+0.56 mg/g liver)

ol
=

ettty e 2 . Gluvone 24 2 silymaring]
s fFoHoz oA, gxd 2
t}. w2bA Gluvone &A1 silymarine &

A
A FH2EHEN FAATS FaATIE

a7}

EERGE SR

s

PF 3} o4



Table 19. Hepatic total

cholesterol and triglyceride levels in ethanol—fed rats

Group Total cholesterol Triglyceride
(mg/dL) g (mg/dL)
Control 7.48 + 0.88° 5.02 + 0.40°
" PF control i 749 + 118 | 470 £ 0470
* Ethanol i 11.86 + 1.05° | 6.38 + 0.57°
 Gluvone 24 i 951 + 0.84° | 5.33 £ 0.56°
© Silymarin 9.25 + 1.10° | 512 £ 0.64°
p<0.05

(6) EFADH &4

g7 ADH 42 2+, PF &1, o &2, Gluvone AA
silymarinat©] 2z} 25.3+4.4 nmol/mg protein, 27.8+3.8 nmol/mg proteinn,
16.3%£2.7 nmol/mg protein, 20.7%2.8 nmol/mg protein, 22.6+3.3 U/mg
protein® & UERGT) o &g+l ADH 42 dlZw 2 PF tlZatol w3

Fo)H o B

YEFS T Gluvone 2A] 2 silymarin®] A FH = o gb-2ol

Hls] ADH &4 S fFoldoez F7MAFH oy (p<0.05), dlx=a % PF
gz vld] Feldeoz v el ot (Figuer 36).
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p<0.05

Figuer 36. Effects of Gluvone 2 # on plasma ADH activities in ethanol—fed

rats.

(7) %t 49| GSH v&= 3 AZAHISE FF

(7}) %+, PF

GSH =<

&, ol 82+, Gluvone A+t silymarina9] 7FEZ

Z+7} 109.5+14.4 nmol/mg protein, 101.84+10.7 nmol/mg

protein, 65.3+7.5 nmol/mg protein, 83.0£9.3 nmol/mg protein, 88.2+6.9



(th)

nmol/mg protein® = WEFRTE o¥hE& o] GSH % tixa % PF
dzaol Hla] FoAom YA YEls o Gluvone 24wt
silymarinit& o k2ol Hla] f-old o2 =4 vElth (p<0.05,
Table 20).

iz, PF gz, dlg-&+, Gluvone A&A)T, silymarina™ 9] IFE%]
A AGASHE S 9.3+41.3 nmol MDA/mg protein, 10.5+1.5 nmol
MDA/mg protein, 15.6£1.7 nmol MDA/mg protein, 12.1+0.9 nmol
MDA/mg protein, 11.1£1.2 nmol MDA/mg protein®. = }E}
olehSre] TBARS §%E tEw % PF iz Hl&) fodow
=4 YJetstoew ) Gluvone 274 2 silymarin®] A FHE o €2l H] 8]
TBARTEE Fol¥ oz ZAAFHT (p<0.05). Silymarini-¢] TBARS
SEe 2 % PF g2 54 <l 2pol 7t gl e, Gluvone
Aol A9 ET 9 PF izl vl folHos A YTt
(Table 20).

Table 20. Effects of Gluvone A& A on levels of hepatic GSH and TBARS in

ethanol—fed rats

TBARS
Group (nmol/rrGlgS};rotein) (nmol MDA
. /mg protein)

Control 109.5+14.4 9.3+1.3"
CPFecontrol i loLslo7® i 105£1.5°
Bthanol i 65.3£7.5° | 15.6£1.7°
Gluvone &4 i 83.0£9.3° | 12.140.9°
Csilymarin . ss2k69™ 111412
p<0.05

(h) olgh=o A= o225 H GSHY F&& S7HAA =4 U GSH
S e Hol f Suigel g AW MEe frEale
Aoz 4#A ot (Aykac et al., 1985). wekA]l Gluvone AA 9]
AHe 1 249 GSH 555 F7H715, Ad{ilstsE s 58
GaAA s BEh 98 Ase At



(8) 2+ =79 ilstarA &4

(7h) 7+ =29 SOD &AL iz, PF tx1, olek2, Gluvone A A,
silymarina©] Z}Z} 17.6+£1.0 U/mg protein, 16.84£0.9 U/mg protein,
12.3%+1.1 U/mg protein, 14.6%+1.2 U/mg protein, 15.7+1.6 U/mg
protein®. 2 YELGT]E oek& o] EAdo] tixat ¥ PF txdo HlE)
o)A oz A JeElon Gluvone 2A+, silymarinit2 of §F-2-470])
Hla] el o= A YeEbRY (p<0.05, Table 21).

(1}) Catalase &AL Wz, PF W2+, A2, Gluvone AR,
silymarina©] Z}Z} 12.1+£1.8 U/mg protein, 12.3+£2.2 U/mg proteinn,
8.8+1.4 U/mg protein, 11.7+1.0 U/mg protein, 12.2+1.6 U/mg
protein® 2 YEPIT o &2 9] catalase A X2 2 PF
tztoll Hl& oA o ® WA e oY, Gluvone Al 2
silymarini* @] catalase &/ ek o) HF FelHgor F71sa
iz 2 PF dl2a 3t 7228 ko] 7k §l3lvh (Table 21).

(t}) GSH-peroxidase (GSH—Px) &4 iz, PF HZ=, ek,
Gluvone A%, silymarin©] Z+2} 2.1£0.3 U/mg protein, 1.9+0.2
U/mg proteinn, 1.4%+0.2 U/mg protein, 1.6%+0.2 U/mg protein, 2.1%+0.3
U/mg protein® 2 YEGTE &S+ 2 Gluvone 2A72] GSH—-px
g2 tixt, PF gl vls] felAdo= TFAasigla
silymarina 2] &4 oer&tol H|s] FHdo =z Frlekslth (p<0.05,
Table 21).

() webA olehEo] I AR A it e AAitstE o
Z7 A1 7131, glutathione 5% 9 3234 484 S 94
Gluvone 2712l d#7} glutathione %= % 3234 a4
s At At g zt

e Ao Abzd.



Table 21. Effects of Gluvone & A on activities of SOD, catalase and GSH

peroxidase in the liver of rats

Crou SOD Catalase GSH peroxidase
P (U/mg protein) | (U/mg protein) i (U/mg protein)
Control 17.6+1.0° 12.1+1.8 2.140.3"
PF control 16.840.9™ 12.3+2.2° 1.940.2°
Ethanol . 12.3+1.1° 8.8+1.4° 1.4+0.2°
Gluvone 27| 14.6+1.2° 11.7+1.0° 1.6+0.2°
Silymarin 15.7¢1.6* i 12.2+1.6° 2.140.3"
p<0.05

(9) 7+ 23¢9 CYP2E1l ©&
b upol 2% CYP2EL @i o] Bdske o ehadto] tx

izl vle] Fodoz =4 YEFS S Gluvone AA ", Silymarin©|
E]

rlo

n?};
=
=2
e
r
Jo
lo,
ax
o
fru
o
x
=
i,
oW
o
+
=
N
=
ey
-
5]
=
N
=
=
Au)
rlr

=4 YJeErstl (Figure 37). Gluvone A&A9] A#H = CYP2E1 &3S
AAeto] 4bstd REHAE TAaAA ADYASE A o o=
7
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Figure 37. Effects of Gluvone 27 on hepatic CYP2E1 protein expression in

ethanol—fed rats.
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(10) 29 =ZA 54 W3}
wg Aol ekme AHw Guky 7 £k v x| Gluvone 2419 &3}

o7 ¥zl A= Figure 389 YeERITH o ghet&

o
il

- 1 71—
A Zatol H]she] X HbH o] (fatty change) 2 necrosis’} #HzHE o]
kEAbo] fbE S-S YEFAATE Gluvone &A 2 silymarina <
o gkl Hlste] A wf WAool AAlE Ao =E YER O™ nacrosist
oF

< |
P2 kol Gluvone 2419 AHE EAS AAA 7= U Ego] HE
=

Figure 38. Effects of Gluvone 2 A on histological changes of liver tissue in

ethanol—fed rats.
t}. GLES] ¢& HAX 1 54¥st a9 HF

g Aol = Gluvone 2AE T3 (2%) TIHA FAMA WSS
(GLE) AAl =& E4& A2 AE3%90.

(1) AAAS
20919 AAUGA B AFEETR AR AlFel FArbsklar, BAeS
Bag dabs ik dxa 2 GLE o9 AAAS 23 2 IS Table
220] YeEbITE A8 A2 A GLE A AFHTe] AdHFAFE 2
kg/mz2olom, 155 o AAFAFE 25.4+2.4 kg/m2=2 AP 7|3 A
$-9] Afol= —0.7+1.2 kg/m2=2 YERST (Table 22). thEa o] 4% Al

)



717 A, 39 A A=A 7F 242 24.0+£3.0 kg/m2, 23.7+£2.8 kg/m2&E YERLY,

A A, F

A Aol Al

Folo }\] I3}

o4 x}°17} stk iz 2 GLES: 55
71E A, Foll oA ew wgteA &

s, ez,

¢t} GLET 9 4%7)
717F A, 3 7+7; 146.5+20.3 mmHg, 145.1+£19.5 mmHg= Y ER}

A 2ol 7k gAYk, GLET 9] o+ 7] gt Alg7|7F A,
+19.6 mmHg, 94.2+17.4 mmHg= e} §-914 2o]7t ¢t
2] =57] 2 olkr] "t Tk Alg A,

F 727

F fel49l 2ol7k Asieh.

Table 22. Anthropometric measurement and blood pressure of GLE and control

groups
Control group GLE group

Pre Post Difference’ Pre Post Difference
Body weight (kg) 71.6x9.7 @ 71.4%£10.0 © —0.2+£0.9 | 76.9+x6.4 @ 76.2+6.2 . —0.7£1.6
BMI (kg/m?) 24.0£3.0 | 23.7£2.8 | —0.3£1.0 26.0x2.5 ¢ 25.4+2.4 @ —0.7£1.2
Waist 86.4+7.8 = 87.648.4 —1.2+1.7 89.346.3 = 89.949.5 = 0.5+2.3
circumference (cm)
Body fat (%) 22.7x4.5 21.6+4.8  —1.1+x0.8 @ 24.6%24.8 23.3x4.7 . —1.2£1.4
Systolic blood 12714107 | 126.549.9  —0.647.2 14654203 14514195 —1.446.0
pressure (mmHg)
Diastolic blood 85.648.8 & 83.649.6 | —2.0457 96.6+19.6 9424174 —24+4.2
pressure (mmHg)

Difference between Pre and Post measurement

(2) 71 Adas

(7}) GLE9] #7] H&o] 175
Leb 3
IU/LE YEepgon,

7+ ~3kett (-8.74£8.1 TU/L, p<0.05). LEMi*ol

g3 GPT &AL 35.1+18.2 TU/Lo| o,
IU/LZ §odo=z

v—GT

et el d #olsb itk dlzwe] ¥4 GOT, GPT

2442

Al 717 &

X3t W RE J3S Table 239
o}, GLE O lolA AH Ao &4 GOT
AF Zo|= 43.6+£15.5 IU/LE YE} §oH o=z

st e 52.3+19.1

91014 GLEMA 49

29.7+14.2
a9t} (=5.74£6.6 TU/L, p<0.05). GLET-2]

sge Ax A, & 7hzF 39.6+£21.1 TU/L, 38.1+£15.5 TU/L=Z

HA A, Fol = 2ol 7k A

Aol GLE AAel AFH= €4 GOT, GPT 84S
Zch. webA GLE AAel #A77F AFH =

el =Fe] d Aow AadE

[e)
=
= dme 44

=

)
=

v—GT



Table 23. Serum GOT, GPT and v—GT activities of GLE and control groups

Control group GLE group

Pre Post Difference’ Pre Post Difference

GOT (IU/L) 47.6+10.1 48.4%10.3 0.848.6 52.3+19.1 43.6+15.5 —8.7+8.1"

GPT (IU/L) 32.1+12.7 31.9£10.7 —0.2£4.0 35.1%£18.2 29.7£14.2 —5.7%6.6"

v—GT (IU/L) |45.4+16.5 45.9£16.6 —0.5+14.4 39.6+21.1 38.1£15.5 1.5%£10.3

"Difference between Pre and Post measurement

Differences of GLE group and control group are significantly different at p<0.05.

(3) AAA A a3
GLEQ] #7] Ego] &3 A4 profiled "X A&S Table 249
UEFHSITE GLETl gloir Ald A1zt Ao 84 SA4AY s5&
164.2+105.8 mg/dLoll o™, 155 &<t A1§ 7|3 & 153.0+£100.2 mg/dL=
oA ow AU (—11.248.4, p<0.05). GLEw o] 9Jo]4 GLEAI¥E A
Aol FE P FY2HE FEE 184.8437.4 mg/dlolgler, 155 ¢t
GLEAIFES AAT & Fo8o= 7aste] (—-7.146.9 mg/dL) 177.7£33.9
mg/dLZ e (p<0.05). HETe] A9 Ad A, Fo AT 2
FH2HE FE 940 ¥t gldth GLE HDL-Fd2HE 555
Ald A 5 7247 50.249.4 mg/dL, 50.8+8.9 mg/dLZ tEFREAL,
LDL-Zd 2= 5= Ald d F 242 100.2+26.8 mg/dL, 101.3+£26.2
mg/dLE e} AlE A, § frolF Zpol7t gllth dixate] A9 AIE A,
o] HDL—F#d2HE 9 LDL-Zd2HE §% Afolol] Ffe#<l Ze]7}
aolth mebA GLE AAS F4A% 4 Fel2HE Ndadrt s
Ao w e



Table 24. Serum lipid profile of GLE and control groups

Control group GLE group
Pre Post  Difference’ Pre Post Difference
Plasma
triglyceride |153.5%£73.0:155.0+£71.8 1.5%£11.1 164.2+105.8:153.0£100.2 —11.248.4"
(mg/dL)
Total
cholesterol [183.94+25.4 184.24+27.9 0.3+8.2 184.84+37.4177.7+33.9 -7.1+£6.9"
(mg/dL)
HDL-
cholesterol [49.8+12.052.4+11.5 2.6+x2.5 50.2+9.4 | 50.8%8.9 @ 0.6£5.0
(mg/dL)
LDL-
cholesterol [103.6%+31.9104.6+35.5 1.0%x12.2 100.2+26.8101.3+26.2/ 1.1+12.0
(mg/dL)
'Difference between Pre and Post measurement
Differences of GIE group and control group are significantly different at p<0.05.
(4) AAFHLs 9 FAst a4A A6 X e I
(b ®&T B GLE 9] Adaitshe gk B @ikst a4 24=
=43 Ay Table 259 YERHSIT GLET Y] 16& d g% TBARS
F5EF 5.44+1.1 pymol MDA/Lo] oy Ald 7|7 3 4.7+1.1 umol

MDA/LZE oA o= 7FA3A Y (—0.8+0.5 umol MDA/L, p<0.05).
GLET 9] A& glutathione -2 29.4+5.7 nmol/g Hbo] o1},

AlF 717 &

O -1

32.715.0 nmol/g Hb=E F-o]H oz =733 th (3.2+3.4
nmol/g Hb, p<0.05). GLE-2] conjugated diene

e - }\]64 ;q :?:

747} 6.0£1.3 uM, 5.5£1.0 uM= YER 304 2Fo] 7} BMADP 2l s

TBARS, glutathione %
2}ol7F 91ltl. GLET 9] SOD &AL A3 A,

wl
=

conjugated diene

ke
T

FTEE AY A,

O -1

o4

Zy7y 7.1241.2

[U/mgHb, 7.3+1.7 IU/mgHb= YEY 724 =}o]7F glith. GLETY
catalase &AL HFH #, & Z+7F 156.918.6 K/gHb, 166.9+8.0 K/gHb=
el e, GSH-px 42 A3
32.1+£3.8 IU/gHb®E YEIY 794

SOD, catalase, GSH—px &4 Alg #,
GLEw 9] ¥4 retinol
50.2+17.2 pg/d= YEFEIL, a—tocopherol
519.6+67.7 pg/dL, 532.3+77.1 pg/dLE LFERLE fre] Q1 2pe] 7}

=T -

O -1

il

e}
T

T -

O -1

44 A,

. § Z47F 31.3%4.4 1U/gHb,

zFol 7} St dx2Te] ddTt
o4 ztol7h §loltt.
AH A 48.2+13.4 peg/dL, A

ko3



=T =

[P

g% CRP
mg/LZ e #2124 ]1 AFol 7t gl

GLE AA A3 A 1.3440.26 mg/L, 1.28+0.20

(th) AAel QolA GLES] AHE 7+ 24e] AdnE FEE
THaA 713, b 22 2] catalase @ GSH-px A4S /MAA 7= Ao =
Vel oY, wsl dmeo] HHE FaA AL AT
A dyYrsts s E S7MAA I E4E 29 o
A A As =9 A 2 akstse A dFE HFHE A 1
ERE i, QN F otk GLES fraldtz 2% 2
garslso] 9538k oz Az 9om® garslso] 953 e
715 M Ees &= F Jdu sEEEAY oA GLES A3+
g3 GPT 2 v—GTE $orom 71aA7s Aog Rumgu, B
AT GLE A AE AQRse $ug feldow
#HERAZIL, GSH k5 Fold o= S/
(th) webas] GLE AAT A A3ikstE A S A, d3s 3=
013k 7k &4 oWl =go] ' Zow AlEHC}
Table 25. Antioxidant status of GLE and control groups
Control group GLE group
Pre Post Difference’ Pre Post Difference
TBARS _ _ *2
(o MDAL) | A9EL1 4707 | —02%06 54*11  47£11 -0.8%05
GSH .
(ool/g Hb) 30.5+43.8 30.343.5 —02+1.1 294457 32.745.0 3.243.4
Conjugated 6.040.9 6.1+1.2 0.2+1.1  6.041.3  55%1.0 —0.5+1.1
diene (uM)
SOD
AU mgth) 8.7+1.4 81+1.3 —0.6+1.9 7.1+1.2 7.3+17 0.1+07
Catalase 155.14£10.5 153.3+14.1 1.8+15.8 156.94£8.6 166.9+8.0 10.0%5.2
(K/gHb)
GSH-px
TR 315445 31.944.0 04424 31.3+4.4 32.1+3.8 0.842.7
lffg}gﬁl) 43.6411.4 40.7410.4 —2.9410.5 48.2+13.4 50.2417.2 1.949.3
?;;dof)ophe“ﬂ 507.2480.9 505.8481.6 —1.4421.3 519.64+67.7 532.3+77.1 12.7+25.5
(Cffl};m 1.4040.24 1.3440.27 0.0640.21 1.34+0.26 1.284+0.20 0.06%0.10

'Difference between Pre and Post measurement
“Differences of GLE group and control group are significantly different at p<0.05.
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(5) DNA damage A=

GLE<] HF7F o

3 DNA &7l w %]

-
s

o &

52 Table 269 YeERHSITH

Ald A LEM+9 head DNA, tail DNA, tail extent moment, tail length:=

Zy7y 92.442.9, 9.3+£2.5, 3.9£1.2, 22.24+6.0= YEREL,

AlE =

87.9+10.7,

9.5%1.2, 3.4£0.9, 18.9£8.22 YEI} {242l 2o]7} §I T tixw-2] head

DNA, tail DNA, tail extent moment, tail length+= A& 7%,

2ke] 7F A Si e

o o4

Table 26. Hydrogen peroxide induced DNA damage of leukocytes
Control group GLE group

Leucocytes

Pre Post  Difference’ Pre Post Difference
Head DNA | 92.5+1.4 88.7+411.3 3.8%10.8 1 92.4%+2.9 87.9+10.7 4.6%£9.6
Tail DNA 9.1£25 110.2+3.4 1.2+1.57 | 9.3x2.5 9.5+1.2 0.3£2.2
Tail extent |5 445 303407 —0.340.8 3.941.2 34409 —04+1.4
moment
Tail length | 20.1£6.5 19.24+8.6 —0.8+6.9 22.2+6.0 18.9%8.2 —-3.3%x7.5

'Difference between Pre and Post measurement

GLET9] A® 8—0HAG
2.62+0.72 pg/g creatininel.® YUEY AFH A, &
(Table 27). x+2] A% 8—-0HdG

rroc =
O -

=i i
O A=

AH A

Stk wEbA GLEE DNA damage©l 21241 9

ARET, Weby 2mg AHA
el

1M GLE=

FHAY 2 2

-5 [e]
‘I_l_O Z]
= TA ®

AF A 2.82+0.69 pg/g creatinin, HFH &

T oA Aozt it

Table 27. Urinary 8 —OH guanidine levels of LEM and control groups
Control group GLE group
Difference )
Pre Post ) Pre Post  Difference
8—0OHG
(ug/g 3.22%0.75 3.03£0.75 —0.19£0.71 2.82£0.69 2.62%0.72 —0.2£0.62
creatinine)

'Difference between Pre and Post measurement
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4, Gluvone &X 2Xj2| oHM M

7h FrEE9 ¢AA (moused] i FHAE)

“Gluvone =X 2AAM"= mouse2l A F oM AEolM
SME HO|X| gUS

(1) A% R 983
“‘Gluvone &A1l digt Al5& w5 (0, 15, 21.3, 30, 42.3, 60 mg/30 ¢
R 94 7 srhelo] 375l dhol SN B2

THEUA 7 APGE 2AFSEAAL (Table 28), £3F o8 744

mouse body weight) % IC

olastA ol W3stE ST (Table 29). Fo] GUREH 79 52k A3l
TES 4T EFAA gt AT BEE AR Fo] AE e
k7t YF ATt TS Hoy, Fodd 641 #Es Ay JAapH o=
gsol Aoz IHEHAY. o] A= Gluvone A7} AT 54
=X ol HAS HolX dth= AS oJn| gt}
Table 28. Mortality of mice treated orally with Gluvone A A for 7 days
Se Dosage Days after treatment Final
x (mg/30 g) 0 1 2 3 4 5 6 7 mortality
0 0/57 7 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
15 0/5 05 0/5  0/5 05 0/5  0/5  0/5 0/5
Mal 21.3 0/5 05 0/5  0/5 05 0/5  0/5  0/5 0/5
ale 30 o/5 o5 o5 o/s o5 o5 o5 0/ 0/5
42.3 0/5 05 0/5  0/5 05  0/5  0/5  0/5 0/5
60 0/5 05 0/5 @ 0/5 05 0/5  0/5 @ 0/5 0/5
0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
15 0/5 05 0/5  0/5 05 0/5 05  0/5 0/5
Fermal 21.3 0/5 05 0/5  0/5 05 0/5  0/5  0/5 0/5
emale g, o/5 o5 o5 o/s o5 o5 05 0/ 0/5
42.3 0/5 05 0/5  0/5 05  0/5  0/5  0/5 0/5
60 0/5 05 0/5  0/5 05 0/5  0/5  0/5 0/5

1 . . .
Values are expressed as animal numbers (cumulative mortality number of mouses/total number of
mouses).
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Table 29. Clinical signs in mice treated, orally with Gluvone A for 7 daysl)

Dosage Clinical Duration (day)

(ng/30 g) sign 0 1 2 3 4 5 6 7
0 NAD? 5 5 5 5 5 5 5 5
. NAD? 5 5 5 5 5 5 5 5
DMA 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5

21.3
DMA 5 5 5 5 5 5 5 5
Male 20 NAD 5 5 5 5 5 5 5 5
DMA 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5

42.3
DMA 5 5 5 5 5 5 5 5
5 NAD 5 5 5 5 5 5 5 5
DMA 5 5 5 5 5 5 5 5
0 NAD 5 5 5 5 5 5 5 5
. NAD 5 5 5 5 5 5 5 5
DMA 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5

21.3
DMA 5 5 5 5 5 5 5 5
Female 20 NAD 5 5 5 5 5 5 5 5
DMA 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5

42.3
DMA 5 5 5 5 5 5 5 5
5 NAD 5 5 5 5 5 5 5 5
DMA 5 5 5 5 5 5 5 5

D Mice were used in all treatments.
2 NAD: not abnormalities detected.
¥ DMA: decrease of motor activity.
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(2) A=
“‘Gluvone 27" A18E% &9 (0, 15, 21.3, 30, 42.3, 60 mg/30 g mouse
bMyWﬂ%UiIU3%$Z}WHPﬂ@?Eﬂéhiﬁﬁgﬁﬂﬁ%
Tt 7L FHAC WstE SAHSAT (Table 30). 7o 5 74
e S EE Al FAA tixTtel s SIFe R AIRE oA &
Atk = xzTE 2.9 go| F7letdla, AeEE 15, 21.3, 30, 42.3, 60
7+ 2.9, 3.7, 3.2, 3.2, 3.1 g°] F7}5}e] 21.3 mg A FEdA
T AE 7H el SrtekiTE gk kAol e il Bl S
S7FRAAIRE 94 gl = tixT= 1.6 go] S7Fekiar, Aes kol
uwhe} Z+7; 2.2, 2.0, 1.9, 1.4, 1.7 go] <718t 15 mg A 2ls =l A &5 A7}
7 wol S7kekglaL, 42.3 mg Aol M w50 S7F T E G
Tha Wkt
kA o] “Gluvone 441" ICR mouse 9A 9] AlFS HAAZIA a1

L35y A= STHATIE Al AT

At
=
I

Table 30. Body weights in mice treated orally with Gluvone 27 for 7 daysl)

Dosage Days after treatment
Sex (mg/30 g) 0 4 7 Gain
0 31.2+1.0Y 34.9+1.3 34.6+1.6 2.4
15  31.1+1.3 33.6%1.2 34.0+1.6 2.9%
21.3  30.7%1.6 33.5+1.6 34.4+1.4 3.7°
Male 30 31.9+1.0 34.740.9 35.140.8 3.2°
42.3  31.9%1.0 34.741.3 35.1+1.7 3.2¢
60  31.2%1.2 33.5%1.0 34.3+1.4 3.1°
0 24.2+1.1 27.5+1.3 25.8+1.2 1.6
15  24.9%1.0 28.0£0.8 27.140.9 2.2°
21.3  22.340.8 24.34+1.2 24.340.8 2.0°
Female
30 24.6%0.8 27.940.9 26.5+1.6 1.9%
42.3  21.1%1.0 24.741.7 22.540.4 1.4°%
60  22.240.8 24.841.2 23.940.6 1.7

V' 5 mice were used in all treatments
2 Mean *+ SD.
¥ No significantly different from control at p<0.05 by t—test.
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(3)

S914 sran
AT A8
body weight)® ICR ¥

2 x4 (0, 15, 21.3, 30, 42.3, 60 mg/30 g mouse
7} sutg]ef] AFFo sto] SAASAATHS
T8 H A #7] (cecum, intestine, stomach, adr. gland, brain, heart, liver,

kidney, spleen, testis, thymus)2] AA/o]d S-S FotH oz FALEA T

“Gluvone

(Table 31, 32). A& 79 § 7¢d 5 A7|& A=kl /&, &4, THE
ZARRE A3} opl o] ARl A2 BEEA FUT

kAl o] “Gluvone 4A1"= ICR mouse 719 f2tolut, &4 9 Fj
ol dee AT FaATIA @A e3Y FAdAME SITI=
dol AT

Table 31. Gross findings in male mice treated orally with Gluvone A& A for 7
days
Clinical Dosage (mg/30 g)
Organ .
sign 0 15 21.3 30 42.3 60
Organ Adhesion - — — — — -
NGF" 5(100%)% 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Cecum Enlargement - - - - - -
NGF: 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Intestine Enlargement - - - - - -
NGF: 5(100%) 5(100%) 5(100%):5(100%) 5(100%):5(100%)
Stomach Enlargement - - - — - —
NGF: 5(100%) 5(100%) 5(100%):5(100%) 5(100%) 5(100%)
Adr. gland | Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Brain Enlargement - — - - - -
NGF: 5(100%) 5(100%) 5(100%):5(100%) 5(100%):5(100%)
Heart Enlargement - - - - - -
NGF: 5(100%) 5(100%) 5(100%):5(100%) 5(100%) 5(100%)
Liver Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Kidney Enlargement - — - - - -
NGF: 5(100%) 5(100%) 5(100%):5(100%) 5(100%):5(100%)
Spleen Enlargement — — - - — -
NGF: 5(100%) 5(100%) 5(100%):5(100%) 5(100%) 5(100%)
Testis Enlargement - - - - - -
NGF: 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Thymus Enlargement - - - - - -
NGF: 5(100%) 5(100%) 5(100%):5(100%) 5(100%):5(100% )

Y NGF: No gross finding.

D)

% of finding from animal number 5.
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Table 32. Gross findings in female mice treated orally with Gluvone 22 for 7

days
Clinical Dosage (mg/30 g)
Organ .
sign 0 15 21.3 30 42.3 60
Organ Adhesion - - - - - -
NGF" 5(100%)* 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Cecum Enlargement - - - — — -
NGF: 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Intestine Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Stomach Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Adr. gland | Enlargement - - - - - -
NGF: 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Brain Enlargement - - - - - -
NGF: 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Heart Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Liver Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Kidney Enlargement - - - - - -
NGF: 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Spleen Enlargement - - - — — -
NGF: 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Testis Enlargement - - - — — -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%):5(100%)
Thymus Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%):5(100%)

Y NGF: No gross finding.
2 () : % of finding from animal number 5.
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(4) a3 AA

“‘Gluvone 27" A18E% &9 (0, 15, 21.3, 30, 42.3, 60 mg/30 g mouse
body weight)® ICR &<+ 7} 5uie]ol] Z-Fo sto] A 54N AS

223 o}um 79 Fo ge¥Fo] WBC, RBC, Hb, Het, BLP, MCV, MCH,
MCHCE 743ttt (Table 33). FZelA iz H&f 42.3 mgZ7t~]
RBC, Hb, Het ® BLP7} S7bakqlvh. ®gk ¢HA oA %= RBC, Hb, Het, %
BLP7} &7}stSit.
w2k o] “Gluvone A" mouse?] Y= A2 Q0 2lxfo] F ke

A A e AR FAH A

Table 33. Hematological findings in mice treated orally with Gluvone &# for 7

days

Male (mg/30 g) Female (mg/30 g)

Item®
0 15 21.3 30 42.3 60 0 15 21.3 30 42.3 60

WBC (x10°%ul) 9.2 10.8 81 81 84 82 14 07 07 1.2 06 0.9

RBC (x10°%/ul) 7.3 7.3 94 11 114 11.2/79 6.1 81 7.7 86 8.4

Hb (g/dL) 13.3:13.9:14.5:20.1: 21. 120.8]15.5:13.6:16.2 16.2:15.8:15.7

Het (%) 38.6:40.5:48.8:58.2:57.5:58.4|40.5:31.6 :42.9:42.3 43.7 44

BLP (x10%ul) 1381 1275 1620 1625 1527 1451| 788 1043 1022 1145 1086 1014

MCV 50 52 49 51 : 51 : 49 | 50 « 49 : 50 « 52 | 49 | 51
MCH 18.3:18.9:17.8:18.1:18.0:18.418.7:20.7 19.2 20.1 18.7 18.6
MCHC 38.2:35.3:34.9:34.6 34.2 34.7|37.2:40.5:38.3:38.2. 38 . 38

Y WBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP; blood platelet, MCV;
mean corpuscular volume, MCH; mean corpuscular hemoglobin, MCHC; mean corpuscular hemoglobin
concentration.
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Y. FadEY AAA (moused thE okF4AIR)

“Gluvone 47”0l CHst oHM Mol A=
- 3T 5§04 A o4 SMH2 Ho[X] %3

(1) AHg 2 d3SH
“‘Gluvone &A479 sk Al8&5 5% (0, 500, 1,000, 2,000 mg/30 g mouse

body weight) = ICR < 0‘3}?/]"“ ATl ato] ofEA %"3/\]6‘:‘1%
4.T.Z_]_— -[—Sg o]—‘ﬂ/\i mouse /\]— 2/\]—6‘]‘ 3L (Table 34) T3t 04121 7]_;(]
ddeHQl WstkE J?ﬂr%}é‘}oﬂq (Table 35). Fo] FARE 457 AFE3
TES 4 EFAA gt A4S dECdME AR R A5 s
ofite] HEAst TS Belou, AR dgo] AdHoR

S| 5 E At o] A= AR FE R P BE Ve A WA TAR]
Ferol AT obwA HALPAA obFd 5A4S HolA \dkte A
ofm gkt

Table 34. Mortality of mice treated orally with Gluvone A&A for 4 weeks

Dosage Week after treatment Final
Sex (mg/30 g) 0 1 2 3 4 mortality
0 0/101) 0/10 0/10 0/10 0/10 0/10
500 0/10 0/10 0/10 0/10 0/10 0/10
Male
1000 0/10 0/10 0/10 0/10 0/10 0/10
2000 0/10 0/10 0/10 0/10 0/10 0/10
0 0/10 0/10 0/10 0/10 0/10 0/10
500 0/10 0/10 0/10 0/10 0/10 0/10
Female
1000 0/10 0/10 0/10 0/10 0/10 0/10
2000 0/10 0/10 0/10 0/10 0/10 0/10

1 . . .
) Values are expressed as animal numbers (cumulative mortality number of mouses/total number of
mouses).
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Table 35. Clinical signs in mice treated, orally with Gluvone & A for 4 weeks
Dosage Week after treatment
Sex Clinical sign
(mg/30 g) 1 2 3 4
0 NAD? 10 10 10 10 10
NAD? 10 10 10 10 10
500
DMA 10 10 10 10 10
Male NAD 10 10 10 10 10
1000
DMA 10 10 10 10 10
NAD 10 10 10 10 10
2000
DMA 10 10 10 10 10
0 NAD 10 10 10 10 10
NAD 10 10 10 10 10
500
DMA 10 10 10 10 10
Female NAD 10 10 10 10 10
1000
DMA 10 10 10 10 10
NAD 10 10 10 10 10
2000
DMA 10 10 10 10 10
Y Mice were used in all treatments.
2 NAD: not abnormalities detected.
¥ DMA: decrease of motor activity.
(2) AFSAH, A5 AFZF L & HARF

“‘Gluvone 271" AlBE

)5k A
B BEAE

=i
=

AR ERE

=59 (0, 500, 1,000, 2,000 mg/30 g mouse body
weight) 2 ICR &= 72} 10vte]ell A F-5Fof dto] ol SAAEHS
2 =490}, 457 AgeaA 7 nfers
6.7~9.2 7VA Z7}sger. i E2Ed APt Hit
Ashe= glodeh Abse] AHFS tzae] 27.10 g 3 FAFSHI
o] A HET 47.89 ml KU} ©
LER A RE A 2hgol oS 7HA

[e) =
SR o et =

Uz 2ot Ht B2 HEe=

H|S=sk Al A F3k3ltt (Table 36).
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Table 36. Body weight, food consumption and water consumption of male mice

treated orally with Gluvone A& A for 4 weeks"

S Doses Body weight Food intake Water intake
ex
(nl/g) () () (ml)
0 37.23 £ 1.07 27.10 £ 9.54 47.89 £ 12.13
500 37.49 £ 1.39 26.96 £ 10.23 39.83 £ 10.35
Male
1000 36.02 £ 1.03 27.01 £ 9.77 38.83 £ 9.38
2000 35.17 £ 0.81 26.83 £ 9.67 38.67 £ 9.63
0 35.43 £ 1.04 24.68 £ 9.10 35.56 £ 9.53
500 33.58 £ 0.90 25.24 £ 9.80 38.33 £ 11.44
Female
1000 35.03 £ 0.86 26.32 £ 9.20 33.33 £ 10.67
2000 34.98 £ 0.98 25.45 £ 8.65 37.22 £ 11.06

Y Mean £ S.D of 10 mice.

(3) ¢4 543
“‘Gluvone 241" Al82E5 554 (0, 500, 1,000, 2,000 mg/30 g mouse body
weight)®= ICR <= Z} 107tefoll 5o dfo] ofgA S ES 453t
33tHA A7) (cecum, intestine, stomach, adr. gland, brain, heart, liver,
kidney, spleen, testis, thymus)2] A7/o)d S-S St o2 ZASHA T
(Table 37). A& Fo ¥ 45 F A7) A&t &, &4, FUHE

24V A} ol o)Al F4L BaEA Yk

¢

Wt 45:719] o}l F Al EA Ao A “Gluvone 24"+ ICR mouse 7]
SOHA A ofFH TS XA LT}
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Table 37. Gross finding in mice treated orally with Gluvone &A] for 4 weeks

Sex Doses Liver Stomach Spleen Kindey Lung
(ul/g) (g) (g) (g) (g) (g)
0 10" 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
500 10 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
Male
1000 10 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
2000 10 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
0 10 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
500 10 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
Female
1000 10 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
2000 10 10 10 10 10

(100%) (100%) (100%) (100%) (100%)

Y Values are expressed as animal numbers. ( ): % of finding.

(4) 71525
“‘Gluvone &A4” A18E5 5% (0, 500, 1,000, 2,000 mg /30 g mouse body
weight) 2 ICR <= 2} 10vke]el] o] afo] olgAd=4dxdSs 457
FastHA 7] (3, 9, A2 T, slah o] FAE AR H (Table 38).
Aol = o+

[
A
=
T
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Table 38. Organ weight in male mice treated orally with Gluvone & #] for 4

weeks

Doses Liver Kindey
Sex (1/g) (2) Stomach  Spleen R T

0 1.7540.18" 0.2640.11 0.1240.02 0.34%0.04 0.33%0.05 0.23%0.02
500 1.89£0.16 0.23+0.08 0.11£0.01 0.34£0.06 0.35%£0.04 0.22£0.03

Lung

Male 1000 1.61%+0.19 0.21£0.12 0.10£0.03 0.33%£0.04 0.33%£0.05 0.21£0.03
2000 1.71£0.22 0.23£0.10 0.124+0.01 0.34%+0.05 0.35+0.04 0.25%+0.04
0 1.70£0.17 0.24£0.08 0.11£0.03 0.31x0.02 0.32+0.03 0.224+0.02
500 1.67%x0.16 0.224+0.10 0.12%+0.03 0.34%£0.05 0.32%£0.01 0.23%0.01
Female

1000 1.78%£0.16 0.26%£0.08 0.11£0.02 0.37%0.04 0.36%£0.03 0.25£0.03
2000 1.80%£0.150.22%£0.07 0.13£0.01 0.32%£0.03 0.31£0.04 0.23%£0.02

Y Mean £S.D. of 5 mice 4 weeks after treatment

(5) N5y L AqASEE AAF FAE
“‘Gluvone 241" AJ82E5 55X (0, 500, 1,000, 2,000 mg/30 g mouse body
weight) 2 ICR &5 2t 10wkg]el] A5 ato] ofgA S4AHE 4771
s dalFe] WBC, RBC, Hb, Het, BLP, MCV, MCH, MCHCZ
ZA43%lth (Table 39).

Table 39. Hematological findings in mice treated orally with Gluvone A} for 4

weeks!
Item?’ Male Female

0 500 1000 2000 0 500 1000 2000
WBC (Thous/ul) 3.0 2.8 2.4 2.2 2.8 2.0 3.2 2.5
RBC (Mil/ul) 7.5 7.7 8.6 7.2 8.4 8.5 8.8 7.9
Hb (g/dL) 12.4 12.6 12.7 11.8 13.3 12.8 13.1 12.1
Het (%) 41.3 42.1 46.5 38.8 43.3 45.8 44.1 43.5
MCV (fL) 41.2 51.6 52.1 50.3 53.8 54.3 55.3 55.7
MCH (pg) 15.8 15.7 14.0 16.1 15.5 15.1 15.3 15.4
MCHC (g/dL) 29.2 30.2 27.5 28.4 28.9 27.5 29.3 28.6
Platelet (Thous/ul): 598 602 721 578 593 555 563 457
Segment (%) 25.2 24.9 25.8 26.3 23.9 21.8 23.6 26.8
Lymphocyte (%) 60.5 57.8 57.8 60.8 66.3 68.9 66.9 66.2
Monocyte (%) 6.3 6.9 7.3 5.7 2.5 4.8 5.7 3.8
Eosinphill (%) 2.8 3.8 2.6 3.4 6.3 5.9 5.2 3.4
Basophil (%) 0.6 0.8 0.8 0.7 1.5 1.2 1.8 0.8

i; Measured in samples from 4 weeks after treatment.
WBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP; blood platelet, MCV;

mean corpuscular volume, MCH; mean corpuscular hemoglobin, MCHC; mean corpuscular hemoglobin
concentration.
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=A% A A TAA] AA S ESHES 2470 E 3 F spray dryer®

Figure 39. A typical powder products of Gluvone Z 7.

. e
=A% AEHA A A G ES T 1
INFEFEE)SZ wgd e FaAdvs 53 U, 0.45 mm membrane
filter7} &2¢ oo A= o33t 5=+ (Brix 40)0l
< = (1.5%), #+=%F (0.1%), FolF
(0.1%)E ¥ FH7]dA B9 Az & A1 (FEdF 7%

1R

Figure 40. A typical granule products of Gluvone Z7Y.
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Figure 41. A typical capsule products of Gluvone ZAY.

2}, Tablet:
=378 AR AFALA] AAw FES 319]
IANFEE) o2 Hjgd e fFadis 53 s, 0.45 m membrane
filter7} “&2t¥ Xsoo A= o 33k 555 (Brix 40)0l
Q 22 (HPMC) 1%, A=A 44k

E% -
SGZWMANIEF 0.7%, 2~H ol 21U 0.7%,

Figure 42. A typical tablet products of Gluvone 7).
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Daidzein administration in vivo reduces myocardial injury in a rat
ischemia/reperfusion model by inhibiting NF-kB activation

Jong Woo Kim *_Jvgng Qtu,:un; Young lig ig:u , Sangho Rhie, Hye Jung Kim ® Han Geuk Seo ",

Jae Heun Lee ’Yeang Lae Ha*, K: Churl Chang ™*
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ARTICLE THNFOQ ABSTRACT
Article lisinrye Airret! We tesied the hypothests that daidzeln may reduce myocardisl demage by both inhibiting the release
Beoefred 13 March 2008 s = ke e

af eyrakines and Himiting the nuclear translocation of NF-KE.
Main methods Male Sprague-Dawley rats were snesthetized. snd the left sntedor descending cofanary
artery {LADY) was ligated far 25 min Twenty-four houss after reperfesion weas esablished, the he modynami s

Accepted 1 Decemiber SKE

deywanks: andl et sive were examined.
EE‘:“ Key findings: Treastment with daidzein (10 mgfig. (p) 1 h pror to the scemlajre perfision procedure {1fR)
yocardial sscheme freperfusion reduced the infara size by 328X (P=005) Daideein skio signifiomtly improved 1R-induced myocardial
Fat comiractile dysfunciion by improving the left ventioular dissiolic pressure and the pasitive and negative
Anvacocda macimal valves of the first denlvative of the el ventriculsr pressire In addition, daidzein reduced the
plaama levels of TNF-o and IL-5 in IR fats snd decrexsed madondisldehpde levels, myelope noatidase setivity,
catslsie petivity and meutrophdl inflitration in IR raf myoandum interestingly. daidzeln inhilbted IR-
induced myocandisl apoptoss by decressing DNA strand breaks and clesved caspase-3 activity. Further mose,
daidmedn inhibited both the muclear ranslocation of NF-KB in IR 12t hearts and the B0 -induced sotivation
af NF-§B-{uwo e rase activity in lnsman ombilical veln endothe sl cells
Signifimnce: This study reveals that the sdminbrstion of daidzein dn v sttenustes [ff-ndwced myocandial
dsmage via inhitdton of NF-kB adivation, whidh in tum mey suppress i nflammator y gptokine expresion.
D 2008 Haevier Inc. Al rights reserved.
Introduction 1998; Setchell and Cassdy, 1999 Clarkson, 2000) including the

chemop revention of cardiovascular diseases and canocer, and it can serve

Many studies have demonstrated the beneficial mle of a diet rich in
pohrphends in protecting against chronic diseases, particularly those with
an inflammatony component whe e reactive species are formed. Sorbeans
are known to be a complete food, as they contain proteins, fats essential
aminaacids and beneficial secondary metabolites, such as soflarones and
phenelic compounds. The isoflarones in soybeans are thought to be at
least partially responsible for the potential health benefits of soy
consumption. Epidericlogical studies have shown that consumption of
=sybeans and sy products reduces the riskofhuman cancer, osteopomsis
and cardiovascular diseases (Messing ot al. 1994, Potter et al. 1998;
SAnthomy et al. 1997 The thme isoflavome aglycones, penistein, daidzein,
and ghecitein, are sach presentin four glecosidic formes in soybeans and soy
foeods. Recently, it has been reported that daideein exhibits a vanety of
beneficial effects on human health ( Kurzer and X, #997; Bingham et al,

* Corrssponding author Department of Pharmacolo gy, School of Mediane, Lyeong-
zang National University <2 Chilum-don g, finju, Republic of Korea, el <52 S5 7515771,
B <57 55 THO OB,

Eupmmil addnass: bochangdgnu b (K.C. Chang)
! jong Wioa Kim and Yong Chun jm Dmﬂmﬂ.:d:mu]]ﬂnﬂu:md;

O24-3HES - see front matier © 2008 Elevier Inc. ARl rights reserved.
o 0L 30165 M NI T2 0015

as an altermative for estrogen replacement therapy to prevent and treat
osteoporeas in post-mencpausl women with bone loss. Myocandial
ischemia—reperfusion (IR) injury i= a clinical problem associated with
procedures, such az angioplasty, comonary bypas surgery, transplantation
and thrombobysiz which are commionly wsed to re-establish blood flowto
minimize damage to the heart due to zevere myncardial ischemia Many
shdies indicate that nuclear Botor-kappa B (NF-KB) plays a phwstal mlein
mycardial |/R injury (Frantz et al., 2007 ). Thus the aim of the present
sty was to evaluate the effect of daidoein on MF-KB acthation in an in
vive rat mode] of myncardial 'R injury. We tested the hypothesis that
daidrein reduces myocardial apoptosis by inhibiting the release of
cytokines by limiting the nuclear translocation of MF-4B.

Methods
Materials
Daidzein was purchased from Sizma (5t Lonis, MO RFMI 1640 and

fetal bovine serum (FBS) were purchased from Mediatech, Inc
{Manasss, VAL Antibodies to NF-kB p&5 and PCNA wer purchased
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from Santa Cruz Biotechnology (Samta O, CAL A caspase-3 activity
aszay kit was purchased from Chemicon Intermational Molecular
{Temecula, CA) Catalase (CAT) and malondialdehyde (MDA) azay kits
werne obtained from Cayman Chemical Company { Ann Arbor, MIL All
other chemicals, inclading MTT [3H 4 5-dimethydthiazol-2-yl-2.5-
diphemy tetrazolium bromide |, were supplied by Sigma (St Loois, MO

Surgical preporation af animaly

All animals were maintainedin acconda noe with the Guide for the Care
and Uze of Laboratory Animals Published by the LS National Instinotes of
Health (NIH publication NO. 85-23, revised in $095) Malk Sprague—
Danwley rats (Samitako Inc, Om@n Korea ) weighing 200-250 ¢ were anes-
thetized with ketamine {100 mgkg im.) and xdazine (10 meke, im)
The animmal s wene ventil atedwith room air using a odent respirator| Type
T025 Ugo Basile, Vares, |taly; tidal velume & mi kg body weight, 60-80
breathfmin). Arterial blood pH and gases wene maintai ned within normal
physiclomical limits by ad justing the respiratory mate and tidal volume. The
chest was opened by a middle thoracotomy. After pericandiotomy, a 4-0
blagk slk ligature was placed under the left anterior descending (LAD)
coronary arteny. and the ends of the tie were threaded through a small
vimyl tube to form a smare for reversible LAD corenary artery occlusion
Alter 25 min of ischemia, reperfusion was established by loosening the
sname for 24 h The loosened suture was ke ftin plaee and then retied for the
purpase of evaluating the ischemic area For biochemical analytical

5 reperfusion was limited to 1 h (plasma ortokine conoentration §
or 2 h {plasma grtokdne concentration, DNA ladders, caspase-3 activity,
ete )} in some animals. The body termperahume was constant]y maintained
between 37 and 38 °C with a heating pad placed under the rats. Following
surgery, all animals were housed in cages and maintained on a 12 hnight/
day oycle and allowed free acces o food and water at all times until the
experiments began. Candiac function was anatyzed using a 2 F Millar
Catheteri Millar instruments, Houston, TXL

Experimental profocal

The rats were asigned o ane of three mroups. In group A, sham
{m=132), the ligature was placed under the LAD coronary artery without
ooclusion. In group B (R (vehicle) (n=50]), the ratswere pretreated with
wehicle (zaline 020 ml+EME0 005% ml) befere the |/R injury was
performed. In group C the rats were pretreated with daidzein (5 mg ke,
n=it and 10 mgfkg n=52) before the IR injury was performed.
Daidzein or vehicle was administered by intraperitoneal injection 1 h
before the start of the procedure. Blood samples (0.3 mi in each group)
were collected in tubes containing heparin at0 h {after anesthesial 1h
and 2 h after reperfusion for the measurement of qtokine concentra-
tions. The entire zample was immediately centrifuged. Plasma was
collected and frozen at —80 °C until analysiz.

Determination of area af risk ond infonct sire

Twenty-four hours after reperfusion was established. the heart
Ffunction was measured and then, the LAD comnary artery was re-
ligated and 2 ml of 1% Evans blue dye was injected via the femoml vein
to outline the area at risk (AAR) myocardium The atria. right
ventricles, and major vessels were removed from the hearts. Left
ventricles (V) were then sliced transvesely inte 2 mm thick slices. To
distingruizh behwreen ischemic and non-ischemic tisue, the sliceswere
incubated in 1% tiphenyltetazolium chloride (TTC) at 37 *C (pH 74}
for 20 min. AAR pieces were separated according o the staining and
weighed to determine the infarct size as a peroentage of the weight of
the AAR AAR was expressed as a percentage of the [V

Eolonon of mecleor and cyroplosmic protein

Two hours after eperfusion was established, the heart samples
from AAR were suspended in a buffer that contained 10 mM Tris (pH

751 15 mh Mzl 10 mM K] and 0% Triton X-100 and lysed by
homogenization. Mucdei were recovered by micrecentrifugation at
7500 rpm for 5 min The zupernatant. which contained the
oytoplasmic and membrane protein fractions, was collected and
stored at B0 °C for western blot analysis. Muclear protein: were
extracted at 4 “C by gently resuspending the nuclei pellet in buffer that
oontained 20 mM Tris(pH 7.5), 20% glycemol. L5 mM Mz, 420 mM
Mall, 02 mM EDTAand 01 Triton X-100, followed by a 1 hincubation
at 4 °C with oocasional vortexing. After microcentrifugation at
13,000 rpm for 15 min at 4 *C the supernatant that contained the
nuclear protein fraction was collected. The protein concentration of
each zample was measured using a modified Bradford assay.

Western blot malysis

Proteins were separated by polbacrylamide electrophonesis (505
PAGEL tranzsfermed to a nitrocelluloz membrane, and incubated
overnight with monoconal antibodies to NF-kB p&5 at 4 °C. Proteins
were detected with a horseradish perowidase conjugated secondary
antibody ( 1:5000 dilution in TES-T containing 5% skim milk powder
for 1h atroom temperature ) and were visualized using the enhanced
chemilurinescence method.

Determination af plasma TNF-ce mud B-18 levels

Concentrations of immunaoreactive TNF-w and [L-1 5 were deter
minedwith an ELISA kit from R&D Systems{Min neapolis, MN) acoonding
to the manufacturer's protocol In brief, the extracted plasma was
reacted withthe asmyreagentsin the TMF-oand IL-1P kits, respectively,
and analyzed spectrophotom etrically (Infinite® F200, Tecan Group Lid,
Switredand)at 450 nm Levels of TMF-x and I11-6 were calculated from
the kit standamds and expressed a= pgiml plasma.

Estimation of myocardial newtrophil inflimbon and myeloperacidase
(MPQ] activity in cardiac fisvee

To determine the extent of polymorphonuclear newtrophil (FMN)
infiliration the hearts were rinsed free of blood 24 h after establishing
reperfision. and then fixed in 10% formalin The tamples wer
washed. dehydrated with gaded alcohols, and embedded in paraffin
The midventricular candiac sections wem stained with Gill No. 3
Hematoecylin and Eosine Six hearts from each group were examined.
The PMMs in the AAR per high power field (hpf) were counted in five
random fields, and the counts were averaged. MPO activity in the
ischemic cardiac tisue was determined as described previously
(Bradley et al, 82

Measurement of caspase-3 activity

The activity of caspase-3 was measured from the samples |sham
(m=4 ), vehicle (n=6), and daidzein (5 meg/kg n=5; 10mgfkg, n=6)] by
using a colorimetric activity azsay kit (Chemicon Intermational
Molecular, Temecula, CA) according to the manufacturer’s instruc-
tions. In brief, tansmural tissee ffom the AAR zones was homo-
genized in ioe-cold buffer provided in the kit and centrifuged. After
determining the protein concentration, the supematant was incu-
bated with the caspase-3 substrate, AC-DEVD-NA. on a 96-well-plate.
The activity of caspase-3 was determined using a spectrophotometer
(Maolecular Devices. Sunmyvale, CA) at 405 nm and the msults were
expressed a5 fold-change compared to shame

DNA isolofdon and gel electmpharesis
The appearance of DNA laddering was detected wsing agarcse gel

electrophoresiz. Briefly, freshly frozen tissue samples (30-40 mg cach,
2 h after mperfusion) from the AAR zones [sham (n=4), whiclke (n=6]
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bl 1
Summary of hemod ynamtc mezu raments in welicls, and dad zein-treated ras after
24 h reperfusion

LVEDP scibi MAP
{mmHgl  (mm Hals) {mm Hg}
Shamim=8} 622 TR I66- 074 8453 TTES
Vehice (m=1) 10237 T r s e LT S
DBaidzein 5 mgllg (n=10} 983 T340 $ IS -TTEI 844D Tax7 =
Daskdem X mgfcg (m= 12} 823 Ty & IT* -8 24 ST TaxE=

IWEDE, left vemtmioular end-dusiolic pessure; 24Pt first derivatves (positve and
megative | of 1Y pressune ower tzme; MAH mean artery pressare, All wives am means 500
T PG ve sham *F=008% va wehicke,

and daidzein (5 mgfkg n=6; 10 mg/kg. n=56) ] were minced in 500 pl of
ysis buffer (Puregene DMA isolation kit; Gentra Systemns Minneapolis,
MN). Homogenized tissue samples were digested with 100 pg'ml of
proteinase K at 56 °C for 2 h and incubated with RMase Aat 37 °C for 1 he
After incubation, tissues were precipitated and centrifuged at 13,000 ¢
for 5 min Supernatant containing DMNA was precipitated with
isopropanal After centrifugation at 13,000 =g for 5 min the resulting
DA pellets were washed with 752 ethanol and dissoheed in DMA
hydration selution (Promeg, Madison, WL The content of DMA was
detected at 260 nm by spectrophotometry ( Lambda EZ 210). and 10 pr
of the DMA was lpaded into a LB agamse gl containing 05 pg'ml of
ethidium bromide. DMNA electrophoresis was carried out at 80V for 1 he
DMA ladders, an indicator of tissupe apoptotic nucleosomal DMA
fragmentation. wene visualized and photographed under ultraviolet
transillumination

Measurement of MDA levels and activity of CAT

The frozen cardiac tissue mmples wereweirhed and homogenized
(110, wiv) in 50 mM phosphate buffer (pH 74 ) and keptinanicebath.
The amount of MDA and CAT activity was measured, respectively,
using commercial kits with a spectmophotometer (Infinite® F200,
Tecan Group Ltd Switzerland L

Cell culfure

The protecols wsing human umbilical vein endothelial cells
(HUVEC) wemre approved by the Ethics Committee of Gyeongsang
Mational University Hospital before the experiment HUVECs were
obtained by collagenase digestion of umbilical veins as previously
described (Mizamutdinova et al, 2007). The islated HUVECS wem
cultured in M199 medium (life Technologies, Grand |sland, MY
containing 20% fetal bovine serum, 2 mM t-glutamine endothelial cell
growth supplement (30 pg'ml; Sigma Chemical Cou St Louis, MO).
penicillin { 100 Uim1) and streptomiycin (100 wzimill Endothelial cells
were identified by their cobblestone appearance and specific staining
for Von Willebrand factor { DAKD Co., Carponteria, CA). Experiments
were camied out on HUVECs between passages three and sbo

Tablk 2
Time: course of changes of the MAP and HE followed by ad mon siration of d adzem
mormal heart inder sham-operated ammals

Tome Sham (m=g&) Daddzedn X mglg (m=k)
{mna} SRR HE AP HE

o [ Tiaeil e T
u gued 285418 e 2837
0 1548 Fas1g Hash e
@ wie11 ZERsds wash Fhesa

Dawxizem (% mgligh and wehide (sham} wes mjecied v femaral vem m nommal
anesthatized ras under sham operaton. All values are meane 20 MAP, mean artesidd
pressure; HE, heart rate:

Tahie 3

Comparizon of area at risk and infarct size in welhide- and d adzem-trested as
Vighick Daidesin § mzikg Daddrain 10 mgikg
=12} (m=10) (=12}

Body wesh (2] THEE FEVTY ] AT T

L weight () O 006 SR T AR08

Area at risk (g ax0e00z AZ8=004 (e ELT

Infarct weight (g} [RRETTIE a14sai [ELELTI

Ares at riskfiV (1) L1 1] Az 4526

Infarct areafAAR () 5743 Lo J2ag e

Area at risk and Besults are mean2 S0 fom vehice- and daideein (5 and 30 mzfkg)-
tmated goup ™P<00] v vehide.

Transfection

Tramsient transfections with NF-kB-lweiferase constructs were
performed using Lipofectin (Giboo-BRL Grand 1sland, MY} asdescribed
previously (Kim et al, 2006). Briefly, 5= 10% cellswer plated in&0 mm
dish plates the day before transiection and grown to about 70%
confluence. Cells were transfected with empty vector (pGL3 andior
pcOMA3) and 1 pz of NF-kB-luciferase +05 pg of pRL-TE-luciferase.
Transfection was allowed to proceed for 12 h The transfected cells
werewashed with 4 ml of PBS and then stimulated with 100 ph Ha O,
The cells were continuallycultured in serum-free Dulbecoo’s Modified
Eagle Med um (DMEM) until they were harvested. luciferase activity
was normalized using pRL-TH-luciferase activity (Renilla haciferase
activity) im each sample.

Luciferase @say

After the experimental treatments, the cells weme washed twice
with cold PBS lysed in a passive lysis buffer provided in the dual
luciferase kit(Promega), and aszayed for luciferase activity usinga TD-
20/20 luminometer (Turner Designs, Sunmpale. CA) acoording to the
manu facturer's protocol. All transfections were done in triplicate. Data
were presented as the ratio of Firefly luciferase activity over Renilla
luciferase activity.

Cell viahility

The cell viability was determined colorimetrically using the MTT
reagent. Cells at the exponential growth phase were seeded at 10%
cells fwall in 24 well plates. After different treatments, 20 pl of a
5 mgiml MTT solution was added to each well (0.1 mgfwell) and
incubated for 4 h. The supernatant: were aspirated and the formazan
crystals in each well were dissohved in 200 pl of dimethy] sulfoxide

[ I Fraction

f-actim, 43 KDa i- - i ﬁ

Nwrlear Fraciion

NF-kB (NE). 65 K [

PONA, 36 KD

Shain  Vehicle Soighs  10migkg
Daidrein

Fig. 1. Effeciof daidrem on |/B-ndoced nudear ramdocagion of §Fkd. Two hours aer
reperfus on was establs hed, the muclear and cgtosalic fooiions were separately solated
from hearts ofeach group and MF-ki wasd etectedas desaibed in the Medhod s To examine
the purity of the nuclear edmcs (ME] and cyioplismc eviacs (), gebs were neprobed
with amibodies sgaingt P20t | optoplicmicmascer] and agins PONA (nudear marker].
Bl shown s reprseniative of foar expenimen s with similar resulis
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m= ]| was homogenized and the snpamatant wa moubated with caspased bstrate a5
cemcribed in the “Methods™ (8] The appearance of DNA strand beeales was detected umng
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(DMSD) for 30 min at 37 °C. and red at 570 nm on the Microplate
Reader { Infinite® F200).

Sratistonl analysis

All data are expressed as the mean+5.0., unless othensize
indicated. Comparizons of pammeters among the four treatment
groups were made by one-way ANOVA for repeated measures,
followred by the Scheffé test Statistical significance was defined as
Pk

Results
Effects of daidzein on hemodynamic parameters in myocoardial injury

Twenty-four hours after reperfusion was established, a marked
increasein LV end-diastolic pressure (IVEDP) and adecrease inthe first
derivatives { positive and negative) of LV presume over time {(+dPide]
wereobserved inthe vehicle-treated group ( P<0005) compared tothe
sham group. However, the cardiac function had been enhanced inthe
daidzein-treated groups as demonstrated by the +dPidr values. For
example, inthe 10 mg'kg daidzein treatment groups, the +dPidr(mm
He/s] was increased from 3203+37% to 35924303 (P<0.05, Table 1),
and the —dPidr was also increased from -2579+340 to 28344299
{P=005 ). The mean arterial pressure (MAP) was decreased by about
1% (P<005] in the vehicle-treated group compared to the sham
group Daidzein (5. 10 meg'kg) treatment significantly restored MAP
comparad to the vehicle group (P<0005, Table 1) To eliminate the
confounding factor in which the loading conditions of the heart may
influence +dPdt. we tested whether daidzein (n=8) influences heart
rate (HR) and MAP in normal hearts under the sham-operated (n=8)

conditions. There was nao significant difference in the values of HR and
MAP between the sham and daidzein { 10 mefkg) groups (Table 23,

Effects of daidzein on myocardial infarce size

No difference was observed in the AAR between the vehicle and
daidzein groups as determined by negative staining after reperfusion
with Evansblue dye and expresed aza percent of LV (Table 3, AAR/LV]
indicating that a comparable degree of ischemic jeopardy exizted
betwreen wehicle- and daideein-treated groups after ooclusion of
the LAD. However, treatment with daidzein (10 mgfke) significant by
reduced the infarct area For example, the IAJAAR walue for the
wvehicle group was 5743, but was 32+9% for the daidrein group
{Table 3. 1A/ AAR, P=0.01 L

Effecrs of daidzein on NF-LB

As shown in Fig 1. 1/R led to nudear translocation of the NF-kB
complex from the grtosol. However, NF-kB nuclear translec ation was
inhibited concentration-dependently by treatment with daidzein.

Effects on gyrtoline levels (IL-§ and THF)

To measure the plasma cytokine levels two time points wene
chiosen and designated as R1L which means 1 h after reperfusion was
established. and R2. which means 2 h after reperfusion was
established. As shown in Fig. 2 Fiz. 3A and B, daidzein did not affect
the basal level of 1I-6 and TMF-c.. One hour after reperfusion was
established, the levels of IL-6 and TNF-2 wem increased in the
wehicle-treated groups, which were significantly (P<0.01) reduced in
the daidzein-treated groups. Likewise, 2 h after reperfision was

A
. 120 S
§. 100
=
& = :
_
E a0
-
é A4
204
0
Dabdzeln ) - 2 & 48 20 &0 10 200
B 0
100 1
B
= 80
E ™
— B - ¥
E o 4 RS =%
= 401 1 I
0 il 1
Hiyedpsy -+ + + * + o
DHEIHEI']LMI] - - 2 i m 0 =0 100

Fig. 5 Hiect of daidvein on cefl tonicity and sureiwal afier Hz0: treatment.
(A ConcemFations of daideein up o 100 pM showed =908 celfl suretval (8} Addstion
ol Halh { M0pM pinto the cell sigmficamt by redu cod the wiabillity, which wass igmificantly
prevenied by pretreatmen twith daidesn (2.5 and ¥ ML Vakees anereported as the
mean#5D, fom four dependent experiments. |, <001, compared to comtral
=, P, companed do Ho-treated cells ™, P00, compared to Hyd-treated cells
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established, the levels of IL-6 (P<0001 Jand TNF-o (P-<0.05) were also
significantly reduced in the daidzein { 10 mgikg)-treated group.

Effects aon nentophil infiltrafon and MPO acivity in myocardium

Twenty-four hours after reperfusion wasestablished, no lesions were
ohserved in the sham group {data not shown) In the vehicle-treated
rroup. there was apparent perfvascular edema and structural disarray,
and many infiltrating neutrophils were ohserved. However, newtrophil
infiltration was mmarkably reduced in the daidzein {10 mgikg Ftreated
group (Fig. 44). MPO activity was wery low in the sham groups but
markedlyincreased in the AAR of the 'R group (Fig 3B). Daidzein, atboth
5 mg (P<005) and 10 mafkg (P< 000 ), significant by (40-50%) reduced
MPO activityin the AAR of the | /R group. To determine if d sidzein reduces
oeddative stress, the MDA and CAT activitywere measured in tissues from
the izchemia areas of the 1/R hearts. As shown in Fig 3C the content of
MDA in the control group markedly increased compared with the sham
group (530450 va 245420 nMjg tissue, P-(L01), but daidzein (10 mg/
kg) significantly reduced the MDA levels compared with the |/R control
(320440 v=. 530450 nh jg tisue, P 0005). Daidzein] Smelkgand 10mg/
kg) significantlyincreased the CAT activity (5 ma'kg 65+ 12 ve d5+13 U/
min 100 mg tissue, P< 005 10 me/kg 76210 va 45 13 Ufmin/ 100 mg
tissue. P<0005)( Fig. 301

Effects of daidzein an cospasze-3 achvify

Caspase-3 activity was presented as absolite units, and the
wehicle-treated group had about a 24-fold increase in caspase-3
activity as shown in Fg. 5A Howewer, pretreatment with daidzein
(10 mg/ke) significantly (P<0.05, 29%) decreased the activity (Fig. 4A)L
DMA strand breaks were evident in IR hearts; however, daidzein
treated (10 mgike but not 5 mefke-hearts had meduced amount of
DM laddering (Fig. 4B).

Effects of daidzein an cellular ravicity and cell vighility in HUVEC

Az shown in Fig 8A, only high concentrations of daidzein (200 pM )
reduced the cell viability. Thus, we used up to the 100 pM

A [ = medium
sgp, | T2 Ha0; 100
150

100

30

Empry vector  NF-KB Lueiferase

Relative Luciferase Unit
(RLLU) (% of contraly

150

50

JI M el L Scdemres B4 (2009) 257-254

concentration to measure the effect of daidzein against HoOp-induced
cytotosicity. The addition of HaOg ( 100 pM) into the cell significantly
red woed the viability that was significantly increazed by pretreatment
with daidzein (2, 5 and 10 ph, P2 00051

Inhibirion af Hy0-induced NF-48 arrivity

Hela (100 pM) increased MF-kB-luciferase activity by approsi
mately 1L&-fold over that of the untreated control { Fig. 6A) Daidzein
(5 pM. bt mot 2 M) efficiently inhibited NF-KB luciferase activity in
HUVEC cells activated by Hy0, (P<0.05, Fig. 6B).

Discussion

In the present study. we demonstrated that administration of
daidzein significantly improved cardiac function and reduced infarct
=ize in 1R rat hearts in vivo. The beneficial effect of daidzein treatment
in the |/R condition can be represented by the preservation of left
ventricular function as reflected by a significant increasze in the indices
of contraction (+dPdr) and relaxation (—dPjdr). and a decrease in
preload (LVEDP). It has been reparted that the process of I{R injury is
characterized by an inflammatory response in which neutrophils and
manoegtesmacophages play an important role. Activated newtro-
phils release a variety of oytotaic substances, such as ogypen-derived
free radicals and proteases (Jomdan et al. 1999) and activated
monocytesimacrophages are the main source of production of
inflammatory  oytokines in the ischemic heart These substances
released from activated lenkocytes directly mediate vascular endothe-
lial dysfunction and myocardium injury. We observed a significant
reduction in the infiltration of newtrophils inte the ischemic
myocardium in daideein-treated animals, suggesting a potential
mechanism by which daidzein protects the heart from 1/R-induced
myocardial infarction.

We also confimmed that reperfusion after ischemia led to the
activation of NF-kB, increased the plasma level of pro-inflammatary
mediators and enhanced infiltation of neutrophils to the infarct area,
which mesulted in cardiac contractile dysfunction and ischemic
damages in the |/R model in vive (Chandrasekar and Freeman, 1997;

1 WF-kE-Lux
= WF-kB-Luc + Dnidzoin 2phd
EE WF-kB-Loc + Dnideen Spid

il

Modium  FCh 100 pi

NF-KB Luciferase Activity
{RLE) (% of control)

IFig. £ Inhiition of H0:-ind uced NF-ki-locierass actvity by daideem i human wmih cal wen endathelial cells (HUVECSL (4] Cells were transfecied with empiy vectorar 1 5z of
NPkl ciferase= {5 g of p #L-T-Lud ferase (B} Cells were allowed fo recoves for 24 hand then neated wath 100 ) of Hy0 g w ith pwathout dasdren (2, 5 or 30 M} and harvesied

1h pes-trestment Lucierae acfvites e

expemmemnts. *F <008, compared ta conmal; W 005, compared to MP-dkd-luc

ented 2 the fold acfivation relatier 1o that of the antrestad cells Vadues are repared as the mean2iD from four independem
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Shimizu et al. 1998 ). Therefore, we believe that the protective effects
of daideein could be due. in large part. to the suppression of the
inflammatory response via inhibition of MF-kB activation. This notion
was further supported by in viroe experiments. When we measured
NF-kB luciferase activity in vitro in endothelial cells activated with
Hy0,, daidzein significantly inhibited the activation of NF-kB. Thiz
observation that daidzein effectively inhibited MF-kB-luciferase
activity in HUVECs activated with Ha0p emphasizes an important
issue in that endothelial cells are alko a target for the action of
daidzein, zsince endothelial cell damage may worsen the |/R-induced
injury. Furthermore. the serum levels of daidzein in humans who
consume three meals per day containing soy milk or asingle soy meal
canreach madima of 46 and 41 ph. respectively( xuetal. 1995, King
and Bursill, 1998). The concentration of daidzein that effectively
inhibited MF-kB-luciferase activity in HaDa-activated HUVEC: was
5 uM, which iz almost comparable with the plazsma concentration
found in frequent soy-consumers. Although we did not test the effect
of daidzein on rat myocardial coronary endothelial cells in this I/R
madel, it can be strongly speculated from the HUVEC experiments that
daidzein can inhibit MF-kB activation in myocardial endothelial cells.
Thiz may alsm contribute to the prevention of the infiltration of
neutrophils into ischemic areas of the heart as shownin the daidzein-
treated animals. Therefore, inhikition of NF-kB i one of the possible
mechanizms by which daidzein may reduce |/R injure

Another important finding is that daideein inhibited caspase-3 activity,
which cpens the pesihility that daidzein could inhibit apoptesis. In fact, it
has been established that, following |/R. cell death coours via apoptess in
many organs inchading the jum (Mizamutdinova et al. 2008 Wu
etal. X08; Ben-fri et al, 2007 1. In /R injury. apoptotic cell loss man ifests
itself during the reperfusion peried due to the slowly orchestrated
execution of the apoptatic cell death program. Indead, we confirmed by a
DNA laddering experiment that daidzein adually reduced apoptosis.
However, how daidzein inhibits myncardial apoptosis inthe [ cond ition
needs to be further imestizated. Based on the present Andings it is quite
evident that daid zein showed beneficial effects in rat myocardial /R The
guestion that remains is what s the mechanism by which daidzein
inhibits NF-kE activation ? We believe the anticeddant action of daidzein
may have played acritia] role in the reduction in inflammation following
IR Indeed. some anti-inflammatory flavonoids have been shown to
inhibit the adhation of NF-kB, and the effect has been linked to their
anticetidant properties (Chen et al, 2005; Rangan et al. #4999 During IR
imjury, the retum of oceypen to ischemic tissues is accompanied by an
increased production of reactive corygen species (ROS) Shadies onwhale
hearts and isolated cells have shown that a burst of ROS genemtion
oocurs withinthe first minutes after hyposic and ischemic tissues are
rececygenated (Ferrari et al. 1998) due to the reactivation of
mitechondrial respimtion (Ambrosio and Tritto, 1999) ROS genera-
tion results in tissve, lipid and protein oxidation (Cho et al. 2000;
Moon et al. 2004 ). Therefore. antivedidants scavenging ROS blunt or
eliminate 'R injury in vive and in vitra (Cho et al. 2000; Breda ot al.,
1aEa) We found that daidzein reduces MDA and increases catalase
activity in IR rat hearts, which indirectly supports the idea that
daidzein redvces gecidative stress. Although daidzein deary reduced
inflammatory markers in the present study. it does not establish itas
an anti-inflammatory agent. Therefore some other mechanismis)
might be involved inreducing the infarct size. whichresultz in fewer
inflammatory stimuli and reduced levels of grtokines.

In summary, we demonstrated that the in vive administration of
daidzein reduced myocardial infarct size and improved cardiac
function after IR injury Daidzein inhibited the nuclear transhcation
of MF-kB, suppressed the production of inflammatory cytekines, such
a5 THF-ct and 11-6. decreased infiltration of neutrophils into ischemic
areas. reduced MDA levels and MPO activity. and increased CAT
activity in IR hearts. We conclude that the mechanizms through
which daidzein consumption provides myocardial protection may be
the inhibition of MF-kB activation, cytokine production and the

3

infiltration of monagates. These findings suggest that daidzein can
be uzed as a therapeutic agent where NF-KB activation is the main
cause of disease, such as inflammation.
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