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This study was aimed to investigate the contents of flavonoids and the biological activity of
fermented beverage of medical plants, DeulBit (DB). 50 g of Cassia semen (Cassia tora L.), 50 g of
Omija (Schisandra chinensis Baillon.), 50 g of Gugija (Lycium chinense Mill), 50g of Menthae herba,
75 g of Chrysanthemum indicum Linne, 25 g of Dioscorea batatas, 5 g of Lindera obtusiloba Blume,
150 g of Polygonatum odoratum, 25 g of Glycyrrhiza uralensis, 25 g of Acanthopanacis cortex, 100 g
of green tea (Camellia sinensis), and 100 g of Laminaria japonica was fermented with sucrose
(50.0~60.0°Brix.) and 0.5% of deep sea water in 10 L of distilled water for six months at room
temperature. Total flavonoids contents of DB was calculated to 3.4+0.5 ug/g and antioxidative
activity of DB was measured by using DPPH radical scavenging and SOD-like activity. DPPH
radical scavenging and SOD-like activity of DB was 96% and 29% at 100% of DB, respectively.
In addition, DB indicated about 88% and 66% of the xanthine oxidase and angiotensin converting
enzyme inhibitory activities at 1% and 10% of DB, respectively and showed fibrinolytic activity.
Nitric oxide (NO) synthesis was increased to 15 times by addition of DB. In addition, NO
productions of the macrophages RAW264.7 cells stimulated with lipopolysaccharide (LPS) were
reduced to 40.4% by addition of DB. These results suggested that DB is significant role for
antioxidative and fibrinolytic activity, and have the strong xanthine oxidase and angiotensin

converting enzyme inhibitory activities.
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737154 +88 E8&3p] fEixe do=E bl At
879 oldl ofgAEo] st e o2l 7HA] AR
EEES BAF BHSAA o Aseke-S dezlew
M AEAle] el &8 - FEY] A FHE g
T A Bl AR Ae7eS ke BEEE MsRAIIAY &
B3E0] F7RE SRE NEshe Zlo] FzbEal vk Bl
2 5ol 2R HEE S AdEE A 2 BEEE
o] 717l Frvhs A+ Ax Tol HEEWA EaAFe] 7]
= Ad =oAL Y= AAHo|tHAhn 5, 2000; Bae 5,
2002]. A5 o83 AR E vjAEe] S50z {713}
o] BaEHA GE, A7 BPEE 5 weiliES A
Asle wae] 3ol Utk ol LEARE] o]&Ho] gt
Il WFdae] A9t dgdn. F2 daa Jol| oEF g
FEUE S HaAA &2 Hol ol&Ho] gEd, v
slEglo] H=53 Aol YaYFo) A, AR 5 wskE
de skl wasigtHong &, 2006]. E=3h, 2EAol=
oe] 7R Zavt rEe] JdEdl 2 a4 AHE A3 M
Fro A AellA AR 7eS XA Z et ofuzt
HRATIEA O B BAE0] S48} Hoj o7 7] BFR
& 7A@k

b 2 A= 8 52 B Ae@a Tl A
thar 4zl HES EFEI 2 AAAN T ok S5(E
o] g5 tigh AAd AFS S W7l S 9 9
AW &3, s gAkst aafol| ik AFS st sigich

AE. 2 A A8 AE Ase AT AR F
gefA dAmFoRRE PR, FHF 101 A=A
50g, 2FAF 50g, 1A 50g, "l 50g, =3} 75¢, Avt
25g, A7 5¢ BFY 150g IE 25g 97H] 25 g HA
100gt THIPH(100g) B FIHIR FEIFIEZT, 05%)E
Az H7kste] F9] FE7F 50.0~60.0°Brix’} EHE=E ARA]
He 92 F oF ol Bt A2ox waA . o] waol
< E¥lolzt HHsIAL, AlEE ARSSE] Qe Y TE ol
oAl om 4°Colx] WA Rslsdch. o] wgdle] pHe 4.9
A

HPLC #4]. Flavonoids w415 $% %38 < (quercetin,
kaempferol, myricetin, apigenin, luteolin % rutin}> 1 mg/mL
o] FER HeZe] &AA ARSI, AE(10 mgmLy=
wEkge] &3] 3 & Sea-pak C18 cartridge®} 0.2 um filter=
o3t HPLC 2418 A82 ARSI #4148 column
Octadecylsilane(ODS) C18(4.6x25 cm, 5 um)S A3}, &
= MeOH/H,0/Acetic acid(5/93/2, viv)?}t 60% MeOHE A}
431 linear gradients)A] 5587 €& Al & 1587+
60% MeOHZEA] 834t} Total flow rate ImL/minE 3}
%3, detector= UV 370 nmel|A], column temp. oven 30°C
2 3} Shimadzu LC-10ADSZ #2315t}

HALFd 5 (Electron donation ability: EDA) 3. Ax}-g<]
5 2342 Blois[1958]¢] "ol webd z+ A&9] DPPH(1,1-

diphenyl-2-picrylhydrazyl)ell tiet =43 a3z =4 sk
FZAEE DMSO0] o HwdEE 3Asle] A8 40 ule}
1.5mM DPPHE 160 uLE 41 ¥, 37°CollA] 30 &<t Wt
X121 thE ELISA readers ©]83t 520 nmelX SBE=E
=439tk AR 5 (Electron donating ability, EDA)-
EDA(%)=[((N 2T 3 A EH7 545 /27525 ]x 100
o7 Axkslth AlEE H7beH 2 dlxasd S8Rt
£ vlaste] Zejgrzde] AASES WEEE Yehldth
SOD -fAFZA] (Superoxide dismutase-like activity: SODA)
4. 559 SOD A2 Marklund®} Marklund[1975]
o] whel wie} ks Aa(H,0)2 AA7E uke-S Eu)st
= pylogallol®] 4k} AEE Z783le] SOD AR E e}
Wit 72t FEAEE DMSO°] Fof sEEE SAsled, A]
2 10puLol pH 852 HATE Tris-HCI buffer(50 mM tris
[hydroxymethyl] aminomethane, 10 mM EDTA, pH 8.5) 150
uLe} 72mM pyrogallol 10 uLE F7Fske] 25°CollA] 1047+
HESAIZL 5 1N HCI 50 uLE 718ke] W3-8 AA] AlFTh Rt
SN 5 AtskEl pyrogallol?] %2 ELISA readers ARME-3}o]
420 oA FE=E 743813tk SOD AR F=E A

7hrel BT Aol FHE XjolS Mg (%)= HFERAIT

A
0/ V= _ 0
SODA (%) (1 B) %100
A: 225 Hylpe) E3% B: 338 2avbre) 533

Xanthine oxidase(XOase)oll ]3] AJAE Superoxide radicals
2A% 34, XOaseol|l el BAJ¥E superoxide radials 4271
2 NBT(nitro-blue tetrazolium)3HJ ™ [Parejo 5, 2002} AR
atod AAsAT &, 08mM xanthine2 ¥ 3= 0.1 mM
phosphate buffer(pH 8.0) 0.5 mLS%} 048 mM NBTES X3}sl=
0.1 mM phosphate buffer(pH 8.0)0 AEE F=RHZ Z2 A
glato] Eet F, 37°CellA 5%7F incubationdl ST}, HHS-Eo]
xanthine oxidase(0.049 U/mL)E 1.0 mLE 7}t 37°ColA 20
7k incubationAlZIth L ¥, 69 mM SDSE 2.0 mLE 7}

Hke-S A A7l F 560 nm TN SRS T
H AlFe] w2 NBT ol tigh Asie-2 thad 22 2o
2 ARkl

S 100

XOase inhibition(%)~—5

C-
C-

B(blank): 0.8 mM xanthine X233t 0.1 mM buffer(pH 8.0)2}
69mM SDSYH & 7Fst wkgol &53%. C(control): AlZEThA!
048 mM NBTE 37Ist whg- &3, S(Sample): A& 7}
& g FEk.

ACE(Angiotensin I-Converting Enzyme) A5 4.
ACEA3] 842 Cushman S$[19711¢] ¥hgel wh} 243190
o, 24N rabbit lung acetone powder(Sigma USA)E
03M NaClZ -3 0.1 M sodium borate buffer(pH 8.3)°ll
1 gmL(wiv)] =R 4°CoA 2477 53 5, 4°C, 4,000
mpmoll A 4027 A4 FEste] FEUE ACE gadlos
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AL 712S 03M NaCl ©] 3% 0.1 M sodium borate
buffer(pH 8.3)°l HHL(hippuryl-histidyl-leucine)2 5 mg/mL(w/v)
o] T 59 F 71A=E ARSIt ACE AlsiEdS Als
50 uLoll ACE Z&49 50 uLE 71k Uhe 37°CollA] 5871 of
HIRES AIZL %, 71 50 uLg 7ReE $ ohA] 37°CellA] 1AI7E
WS- AJZTE 1IN HCL 150 L2 WH3-& AR A7) 3L ethyl
acetate 750 uL 718k %, 187F wSIAL 4°C, 5,000 rppmoil A
1087F 94 #2] g & 59 500 uLE AUt o] FsdE

120°CellA 30—r A3 712 AlA MeOH 2mLe ¥
228nmelA FBEE SASKIT dxTEAE FE= didl
F=8v 50 uL 7130 1u 3l9l.om, ACE A3 @Aaa=

e AN olgslel dPsidct.
ACE inhibition(%)=(C—S/C—B)x100

S: Sample absorbance. C: Control absorbance. B: Blank
absorbance

FHENT 3. 2d8al 2o A4 elx= Astrup
o} Hullertz[1952]-4 WS WISt ARSI 04%
Fibrinogen(Sigma)-S- sodlum borate buffer(10mM  sodium
borate, 160 mM boric acid, 40 mM NaCl. Merk)el] %91 th2-
27 87x10mm petridisho] 10 mLE ¥ 3 thrombin(1,000
unit/mL Sigma) 20 units F7lsle] Aol 3087F WXt &
IAZATY. S fibrin plate o ZF ABS A3 A s}
37°CollA wEAIA BallE Faals SAsIeH, 249 Al
715 S48 98t w84 plasmin H|SL §- unit®
gHkete] ©e1E Asislt

A EuF, vR-STHAA EF] RAW264.7 A= American
Type Culture Collection(ATCC, Manassas, VA. USA)IA] -
At om, AlEafdol] AREE HiX]2l RPMI 1640 medium
(Bagle’s MEM)3} fetal bovine serum(FBS), Hank’s balanced
salt solutlon(HBSS) 52 EF Hyclone(Logan, UT, USA)<|
AES THete] ARESIATE RAW264.7 Al EF= 10% FBSSH
100 unit®] penicillin?} streptomycin®] E-5E RPMI 1640
mediaS AREEIO] 5%9] o|alBlERAS E$3F 37°Ce] EIRGE
F7127d8tel A wjFatsitt,

Nitric oxide(NO) A% 4 = cell viability 3. NO2J
AL v o R A Aol S nitrite ¢ S785t
Atk AAEE AE wjgto] 5x10° cellymLe] ME7} =

T2 AE-fsle] LPS(10 ug/mL)e] =F=atol] 2447 v slar
2 v 23Ed Yol NOE Griess A9 HHSAIA S48

CHMarletta, 1993]. 100 uLe] AlZuj<d 58S Fsl] 55
Griess A 2H[1% sulfanilamide(30% acetic acid)$} 0.1% N-(1-
naphthyl) ethylenediamine dihydrochloride(60% acetic acid) &
FNE 7hete] Aol 2027 vESAIZTE NOS 24 B=
= ELISA #5715 ARS81e] 540 nm F°35=5 S79sI9ith
MAEEA AFL mitochondrial dehydrogenase activity2]
index& UER|:= MTT colorimetric reduction assay HOZ F
ZEo] MEAEE VA= TS T8I Marletta, 1993].

96-well microtiter plate(Nunc, Vangaard, Neptune, NJ)ol|

RAW 264.7 macrophageE 1x10° cellswell®] =2 #5319
th 15 2407 & ZF FEE] FE] JE HIAIE 100 ub
A o] 48A]7F Bt widsisict. Plated] MTT 2mg/mL 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide(MTT,
Sigma) &2 20uL® FH7Fste] 4A]17F Fob v A7
formazans FAAA7] T ZA2HGA F5HS AASAC
DMSO 150 uLS #7)ske] formazang 3¢ ¥ 570 nmoilA]
TEEE S0l

=}

s 2t

b=}
!

ST Icol= F, AF7IA|S] Kol ofsi ditsledt &
ghr o] =20] Fhgkoll= Bl Al Aol Avkar LA ok
[Makris®} Rossiter, 2001]. O]?ﬂ?‘ﬂ' A3= Kang[1993]°] =4
Aol ZEtHo|=E ] FEdt] AN AsAlelA
T FYs 435 Ve bf odok B3 Kim 5199510 tiF
MM ZF &S ol 8ste ZTpHIol=E FES AT
PrsksollME FUg AAE Yo FUE Sxel
FEE] Pt G945 WA Lee §[1993]0] A-+AT N
]g]g;_ ]_N_g o]_&g} H]— oh;]. 51 oq:TLoﬂ}v]‘:_ .‘:_tn tﬂ-_§_oﬂ

o T3t Sapuieol= FeES HPLCE 4% 541810 (Table 1)
Grbslee dE&staal stk Quercetin S N ofA
0.03+0.002 mg/g®] $FS R IR kaempferol2} myricetine
PR st ApigeninS 0.335+0.007 mg/gl & =& ek
S YEMIRA, luteolin®] 7-$-olAM%= 0.430+0.003 mg/gS 2
ZE AT dEAQ] FEtEwol=A] E4Q mtin2 Y EE
Mol A 2.6+0.006 mg/gl . R E& FAS Holi ),
o|X F ZelHo|=e] ke EYl whg o)A 3.4+0.005
mg/g0 % ekttt SR, wadle] Sehicols g 37
Al quercetin, kaempferol, apigenin, luteolin, rutine 0.534+
0.007, 0.015+0.002, 1.1+0.008, 2.5+0.004, 36.8+0.009 mg/g>

= Eﬁ}ibol‘:-‘ﬂ grefo] 41.0+0. 013mg/gg§ Yeht =

m u]—_g_on Eq— ‘_ j]_E__ E_ q. _—_LFHO]] o],_;r__ Flg
204 9 dEole w2 o & 3Ll
ol °kg&AEol fﬂ"?rol U o 7]'7<] AYed =
e E sl lstaAE el M2 Aeed
Hslsk Ao g FgEr)

DPPHE 83 38184, QA9 free radicale A&

l-ﬂ

i

ZL‘:—o]

=22
=48

Table 1. The contents of flavonoids of DeulBit (DB) and medical
plants before fermentation (BDB) (mg/g)

Flavonoids DB BDB
Quercetin 0.03£0.002 0.534+0.007
Kaempferol 0.015+0.002
Myricetin - -
Apigenin 0.335+0.007 1.1£0.008
Luteolin 0.430+0.003 2.5+0.004
Rutin 2.6+0.006 36.8+0.009
Total 3.4+0.005 41.0+0.013

Flavonoids were analyzed by HPLC.
Results are presentated as means+SD of three independent experiments.
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Fig. 1. DPPH electron scavenging ability on 25, 50, 75, and 100%
of DeulBit (DB). Results are meantSD of triplicate data. BHA;
butylated hydroxyanisole (0.01%).
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Fig. 2. Superoxide dismutase (SOD)-like activity on 20, 40, 60, 80,
and 100% of DeulBit (DB). Results are presentated as means+SD of
three independent experiments. Vit. C; vitamin C (0.01%).

hild T3 Rhgsie] A wsks 1T ¢ e EEE,
o|213t free radicats: AAL F Ue AA=H gk A7t
ghks] FlY=]ar 9l 53] DPPH(1,1-diphenyl-2-picrylhydrazyl)
radical &AW FAISIERA ] AAFATE o8& kst =
AHOZHM FZ pheonlic 739} aromatic amine 3ol
Bo] AREEE Whgolrt. & Aol EY dgole] s &
7= DPPH radical A|A AES ZHsle] Aoz 1}
el A3 28 LA (100%)P14 96%= e THFig. 1), Lut
o7 o]&E= positive control?l BHA 0.01%014 ZAFAA
0] 96%E HAE I $JoJM[Cho 5, 2009], S wgle] =
2 ksl @A) 7|t ol ¥E F AEES S
A AEleS el MRS AR Adio]l Ade
RO AZHET

oFgAE FEEY HALAT g Bare] o 7hx,
=2k, vkt =3}, Q) 1Ak FEEOIAM 39, 94, 26, 51,
49, 30%= VERE], ol B A9 Al Y dgdo
o islee SRk sl tiJeon 5, 2003; Park 5,
2006].

SOD A, SOD= AAWNA superoxide radicale 7}
AR FANATE I dAsasE dEA Jded, &
AaFs AATTRE SN AR eL wstAoke Y

X0 inhibitory activity (%)

Catechin 0.1 0.5 1.0

Concentration (%)

Fig. 3. Xanthine oxdiase inhibitory activity on 0.1, 0.5, and 1% of
DeulBit (DB). Results are presentated as meanstSD of three
independent experiments. Catechin; catechin of 0.01%.

ml

gk Aol Jloug AEA Follx SODet fAKE S
W 2E A sk A7t Bol WWET YckHong
=, 1998].

o

B Aol 59 @Ede] SOD FARMIS 100% 9 &
qAA 29%2] TS Hon SOD L2 T oFEFO
2 ksl @4o) Z7IsItHFig. 2). tiE=7el Vit o] A%
TE 0.001%Y W 77%2 HiEo] Sled], Y g ovte]
Hlw Aol 2™ 27 2o} ¥ SOD fARS YEr
WaL dck s, A|E7kA ] kg2 =l tigk SOD 2/-&
FEEON FAE] gk, g ode) tigk Bi= A9 gle ok
ol Kim 520031 R84 E FEE2 LIAR 28 F
of ol7bAlotet 74l FollM Zbzt 25, 29%°] SODFAF 4E
UERNATh L Barsldeh, Bt oRgAlE FEEC] SOD A}
ol gk ol ol U= 14%, AHARE 18%, 7
ZE 36%, TIARE 21%, WEhs 15%, A7 9% = e
| ATHLim 5, 2004]. ©Ji= £ A7) AR EY wgole]
SOD AR S SRl sfal Sith

XOasedl] ]3] AAE Superoxide radicals £7%. XOase
£ xanthineS 7122 3ko] uric acidE AAsHE 2ol A
superoxide radicals A= G4°]t). Superoxide radicals>
Aolole M sk S ol 7HE Fast g
Hzz Zgsi, olyst gz Exs) Aite] Fitslo|
A4S WA JYTHWinterbourn3} Kettle, 2003]. L2 22,
superoxide radicals®] A5 FABIEA W7IUES TAS
E 7 503 9 3 SR 3dd B AeMe Uiz
TE cateching AR-ei1or 5! W] tjs)] =g &
243139t} Superoxide radicaliAs =4 A3 s S
E 1A% Zrletglen, thE7el cateching}t B3 Az}
0.1%°114] 80%<1 ¥H, 1000 345k E9 dal(1%)y 88%
2 =4 YERIthFig. 3). Catechin polyphenold] dH3ksl &
ARA AEA dARER dEA Jlom istanrt vigRl
Eol| sl & 50y =5z, BRI coll BlE) 1008]el] Ea}7]
iz, Aol SPNLE AASks a7t vig- Esitiar
A AtHPark 5, 2007]. S WG W] superoxide radical
AT catechin®] EFARTE =& AFE YepIL Qlo] B
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ACE inhibitory activity (%)

1 5
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Captopril

Fig. 4. Angiotensin converting enzyme inhibitory activity on 1, S,
and 10% of DeulBit (DB). Results are presentated as means+SD of
three independent experiments. Captopril; captopril of 0.01%.

Aol Y wgoe] g kst AR NtE A
AOFE 7€t

2 APATE ofgAhgol tigh a3t e uhut FEE
9] superoxide radicaliAs 65%RtF =& FAIE YR 9]
THSong &, 2007]. HE3 F&AE F H|A FEE9
superoxide radicalt=715 89%[Jeon 5, 200919} FAKSE A=
el =] HAFe] superoxide radicalir]eS EHILT
FAel A FA; 3529 superoxide radicalZs 2t
77, 41%[Hyun 5, 2007] BT} =t}

ACE As84. ACE= 483 ddr5282 Yehl=
angiotensin 115 A4 ste] ko] <cle] #Hi Ut
Angiotensin IIi= &g FHFA7|= FHES ki, FAldA
aldosterone®| THIE FIAA AU 7 BFES 87 8o
AnHow dts dsAlle 282 Pt ACES] 28] Al
& A3 2 7S adsto] A&Eo] g o] ofslulo] B
A HAY, HEF 59 o8 d3S A & Aok o)y
g ACE®] &4 AsliIARE = AEAL peptidesa 1 fr=AE,
=20l EA5= cateching} WHE] rutin 3+ 7+ polyphenold
5] ¥R A k. ol2g ACES] 28-S oAt
7] 93 FAdo] e A Lolry] 98] AL 3 Az EU
g ooa Ee B4S VERNITHFIg. 4). dIETE A Al
A3 e FIEJAR] captoprile A8 S, captopril
0.01%14 93%2] A3l &S Rt 100 34 59 &
FA10%)PIME 66%2] Al S BTt olzdt Ai=
A o &50] 2 du dF FEEC] ACE A3
& 44%80 =4 YeERdTHMa, 2000]. B3 78 o 8%
o] & 714 AFQ AR ACE A& K} Hold
TS YERNAL sUtHParejo 5, 2002]. wEbd B AolA )
e EY g vESt O 71 FEEA o8
o] ¥& Qo7 AlFHL

FREN T, A7 LRAFORNEH o] B
arEo] ghed], ol WEAES] mAE o Zow A
o &, dAFdo2RE E2¥9 Bacillus% KDO-13[Lee 5,
2001], X=25€ %29 B amyloliquefaciens DC-4[Peng 5,
2003], & Ax3F H=ollA &E2l¥ B. subtilis BB-1[Lee &,

Fig. 5. Fibrinolytic activites of DeulBit (DB). (A), 1 ng of plasmin;
(B), DB; (C), 10 mg/mL of water extract from medical plants. 20 pL
of test samples was dropped onto the fibrin plate and the plate was
incubated for 2 h at 37°C.

40 r

30 1
oL mim . mim . W .
20 50 100

Control 10
Concentration (%)

Fig. 6. Stimulation of NO synthesis by 10, 20, 50, and 100% of
DeulBit (DB). NO production was determined in macrophage RAW
264.7 cells. Results are mean+SD of triplicate data.

NO & (uM)
L]
(=]

2005], BAAACERE EEl¥E B subtilis IM-3[Lee T,
2002], F=go2HE wel¥ B subilis KCK-7[Paik F,
2004] So] FHEslol et AR A ek ol £
A7) AEQ EY g 2REe] HR o] e
vl 7 48 ALt} elnk 2 A, S wgdex
Aol Yepstet], Fla]gos2 G- EA] plasmin 1
pgdt S 94 F2E 10 mgmLS AHEEI%ITHFig. 5). 2E
o] PRl AL FARE 2= 37°ClA 247 v
S % Zelgy e, o= plasming FARRE B85S UEH
WAt olel] vkl FZEEA = HEesS HolA ear 8l
o] EY wgie] ¥ ee UE F AHE 475 A
Bilsoz AlgETH

M ENA L] NO A, NOE BH|22A3 Alxe] 7%
of TS PIAM, A WAL FHE ATe] pE AE
SAold A% oAl 282 rhJeon &, 2005). E=FF, 2ol
T NOZF O] Ef5 589 Axvelr A= 217
AdlM e 315H As e BARA, A6 89 =4
I daue] g4 B sl A 28-S, =AM
Ah 2 5 2d T Ao 03 A4S dv B
FEATE o] Wk ol)E}, NO7F AE EA3) B4 2 reactive
oxygen intermediates(ROIOY oJafl e Al =548 43}
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Fig. 7. Effects of DeulBit (DB) on (A) NO amounts and (B) cell
viability in bacterial LPS-stimulated RAW264.7 macrophages.
RAW264.7 cells were cultured for 24 hr with 10%, 25%, 50%, and
100% of DB in the presence of LPS (10 pg/mL). NO release was
measured using the method of Griess (nitrite). Cytotoxicity was
determined by MTT assay. Results are presentated as means+SD of
three independent experiments.

AZIE o] wsPozM o] Folol tisir s A
I 9lt‘r[chke 5, 1997; Wink 5, 1996]. oo & AgA
£ Y 2ads gy Ee] sl No9 A
SIACHFig. 6). AFelM e &I & e AAH A7t
A’38h= NOFF 2.0 pMETE S9 2Ha 19(100%)°] 30.0 uM
E =& NO A45S UehisltkFig. 6). sHAIW, L% ol
o] NOE AMEEAS a3  lorng WaAE EAst A
1 & w2 AIZR AlAETAL g3 A AT Ischiropouloss) al-
Mehdi 1995]. o|Z4, 59 wgdo] HAZXH T FHslo

7]__1401 o]ou:] HNERFE Egﬂ =o qzlglg\_;g %L/K‘jo]

a;g o P 5 Uik,

NO 4% 2 cell viability. A 27k NOE= B A EoA
Qo] A=) e A F= AU rdEeId TF Al
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