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Anti-inflammatory and Anti-oxidant Effects of Sophora flavescens Root
Extraction in Lipopolysaccharide-activated Raw 264.7 Cells

Dong Hoon Lee', Dong Suep Sohn?, Dai Yun Cho’, Beom Joon Kim®,
Yun Young Lim® and Young Heui Kim*

Department of Emergency Medicine, Chung-Ang University College of Medicine, Seoul, Korea',
Department of Chest Surgery, Chung-Ang University College of Medicine, Seoul, Kored’,
Department of Dermatology, Chung-Ang University College of Medicine, Seoul, Korea’,

Bioland, Cheonan, Chungnam, Korea’

Background: The macrophages activated by lipopolisaccharide produce numerous molecules and
proteins, such as tumor necrotic factor-a (TNF-a), interleukin-6 (IL-6), IL-1p, inducible nitric oxide
synthase (iNOS), cyclooxygenase-2 (COX-2), and free radicals, associated with inflammation. The
response was occurred by intracellular cascaded, NF-kB pathway. So, the regulation of this pathway is
very important in control of inflammation.

Objective: In this study, the anti-inflammatory and anti-oxidant effects of Sophora flavescens that is
used empirically in oriental medicine and folk remedy were evaluated and the mechanism of the effects
was studied.

Methods: By using the root extracts of Sophora flavescens, we performed experiment in LPS and
interferon-y (IFN-y)-activated Raw 264.7 cells. We measured the production of NO, PGE, and
expression of iNOS and COX-2 in activated Raw 264.7 cells with Sophora flavescens root extract. Also,
we tested anti-oxidant effect of Sophora flavescens root extracts by ELISA kit in activated Raw 264.7
cells, and the free radical scavenging effect of material itself by DPPH assay.

Results: The Sophora flavescens root extracts decreased the production of NO (p<0.001) and PGE,
(»<0.01) in Raw 264.7 cells activated by LPS and IFN-y. The expression of proteins, iNOS and COX-2,
suppressed along with the elevated concentration of Sophora flavescens root extracts. The result of
DPPH assay was that the test material itself had scavenging effect for free radical (p<<0.001). And the
antioxidant activity in activated Raw 264.7 cells was increased with the level of the Sophora flavescens
root extracts (p<0.05).

Conclusion: The Sophora flavescens root extracts suppressed the production of NO and PGE,
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through the decreased expression of iNOS and COX-2. And the Sophora flavescens root extracts had
the scavenging effect about free radicals itself and increased the antioxidant activity in activated
macrophages. [Kor J Med Mycol 2010; 15(2): 39-50]
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1. Alet

Dulbecco's modified eagle's medium (DMEM)->
WELGENE (Daegu, Korea)ollAl T3}, fetal
bovine serum (FBS), penicillin,
GibcoBRL (Eggenstein, Germany)oll A -3}A T},
E. coil lipopolysaccaride (LPS), interferon-y (IFN-y),
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide (MTT), Griess reagent, Sodium Nitrite,
Dimethyl sulfoxide (DMSO)+=
(St. Lousi, MO, USA)°ll A 3}3It}. PGE, ELISA
Kit¥= R&D system, Inc.,
Cayman (Ann Arbor, MI, USA.), iNOS antibody+
BD biosciences (San Jose, CA, USA), COX-2
antibody+= Santa Cruz biotechnology, Inc.l4] -
SFAT

streptomycin-

Sigma Chemical Co.

antioxidant assay kit

2. &= NZE W ME BjY

W FEBO) AR Rel FEUE 043
Fow, it e e oFd AlPelA Feigh
Ao 7 ulo] @ AWM= (Byeongcheon, Korea)oﬂ/\1 :rL
shol AzeRAc). kRS A o)
Sroll A gito] AAE wizhbA] e A
H A4 Y] 100 g& 70% ST (ethanol, wiw)
S o]&3te] 2447 F W FESte] #E

250 mesh®} whatman A2 o] 7}3}Q(T}. o
3}olg TN AWeFTHe] NEEE S
7 6 gol Al wak o) B
At

Raw 264.7 cell Penicillin/streptomycin 100 unit/
ml?} 10% FBS©| &l DMEM HI#|& A}-&-5}
oy 37°C, 5% CO, incubatorol| 4] B]43}31 o 3
o g HA A wids AWSIATE Raw 264.7
cell& 1X10°%ml F%= 24 well plateo] 2z} &

ot A AA (serum free) WA 2 W E3 T
LPS 100 ng/ml¥} IFN-y 10 univmlS 3} ¥e] 3
50, 1,5, 10,25 pg/ml = 2|3t A3}
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LPS9} IFNyE H7FelA] 92 dlZ2a-S 2473t
EIRYSIS A=

3. Griess =41 2HZ O|ZEt nitrite FE

LPS$} IFN-yZ 243} Raw 264.7 cellol A

FZ52° NO A4 JAZ SAHE)
Ay 25850, 1, 5, 10, 25 pg/ml
A gk AT s 2443 A=
& 5 Griess w2 WHE )83 nitrites
A3t} 96 well platedl] Al|3E vk 5 A3}
Griess reagentE 1:12 2335}o] ¥
Hk-S- AlZ1 & ELISA microplate reader (SoftMax

Pro5, Molecular Devices, USA)S ©]-83}4] 540 nm
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4. MTT 24 g

E
mjo

olE

rok

FME S
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=
o

T4t B 2552 Raw 264.7 cellol] gk =

A3 8 7 APTH gETE

24X 7 vilF & 5 5 mgml FEQ] MTT (=%

4 m wjgstack M F

sNE A7kl DMSOE F7tste] AxE &

3 A7 A 14194 v E R elolol A MTT

3heloll 93] A% formazan (H.2H4)S ELISA

microplate reader (SoftMax ProS, Molecular Devices,

USA)E ©]&3t4 570 nmol A 3 =5 SA43)
Aok

-
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5. PGE>

49 Molls 538

NO<} Hio] th2fAls W A ¥ = PGEE
%45 Astelet. 14t
Z2Z2E9 2w HWE 23 Ady) g2te
S 34735} R&D system
©] PGE, ELISA kitZ ©]-&3te] 435Itk PGE,

ETAIE (standard)= 0, 39, 78, 156, 312, 625, 1250,
2500 pg/ml¢] FEZ o] 85191, AF T} v
T2 calibrator bufferE ©|&3}e] 132 3]2]s}o]
ARSI EHlE BEAR (standard) 9t A
T3} hFETE 96 well plateo]] 150 pl¥ F-F3}al,

PGE, mouse monoclonal antibodyE 50 ul% 37}s}
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of ALl 1AZF jESEFITE 1A kg
PGE, conjugate 50 pl& F7Fato] el A 2413k
9hS-519l T}, M2 95 A] (Wash buffer) 400 pl

o]-g3}o] 41 A2 & substrate solution 200 pl&
A7bete] WS xpdstal 304 WS-SRl stop
solution 50 plE #7185t 540 nmol A 53 =E
=80

6. Western blot &4

A e 2] PdE gihE 2l
A3 A9l 24 2Hg2 B3 NOSk PGE:S] B
AAE FAslaL, oA A4 olAlE Nost

PGE,9] oA 7|4-S

3}1Q13}7] $13H Western blot
S o] &3le] INOSSF COX-2 whed o] uhg o
A =g Bl 1t Be FEE5S 5
LR e A3ad dEas 2443 )
% ¥ 62.5 mM Tris-HCI (pH 6.8), 2% SDS, 5%

B-mercaptoethanol, 2 mM phenyl-methylsulfonyl
, Roche,
Manngeim, Germany), 1 mM Na;VO,, 50 mM NaF 2}
10 mM EDTAS FHrate S5AlE AHEste] Al
X5 SaAFTE A2 g3llE 15000 xg= 4TC

o A 3043 94 %}FJ ato] sl Eds AlA
Ak AEEE g 10 ugS 10% SDS-PAGEC]
7] 4FA1Z] ¥ PVDF membrane .2 %4\t
2t 2] (blocking) § iNOS, COX-2¢91 th3l 1
b A9k vESAIZL 3 22 SHAIQ] horseradish
£ ¥hEA7]aL
ECL detection reagents (Thermo Scientific, Pierce
Biotechnology, USA)E AF&-3to] T o] iy
AeE itk

fluoride, protease inhibitors (completeTM

peroxidase-conjugated anti-rabbit IgG

aaE e FEE A A7) (free radical)
of g &4 T9S 574371 $18] proton-

radical scavenging®l] ]3| B == 2,2-diphenyl-
2-picrylhydrazyl hydrate (DPPH)E- ©]-8-3}o] 221
3131t} 96 well plateell Bolise] #Hael wet o, 1,
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5, 10, 25 pg/ml E5=o] 4t Be] 335 100 pl
°}, 003 mM DPPH £ 100 W& 7}t &
37Col A 3027F WH-§-A171 - microplate reader
(SoftMax Pro5, Molecular Devices, USA)E ©]-8-3}
o 510 nmolA FFEE SAsIolth FAks &
I=[1- (1, 5, 10, 25 pg/ml 5% A E2] DPPH

= =
EH%T /0 pgml % A9 DPPH S3%)]

Als: N
X 100%2 EA8FIT

8. gk e FEF9| AME (Raw 264.7
cel)oll M S&kst 50 5

aAE e FEEY] AAER] Raw 264.7
cell WellA ksl g3& SA435H7] 918l LpSet
IFN-y2 &4d3tgt A3 ¥ xS Cayman
kitg o]&ste] itsl avE SASY 18
A& (Standard)= Trolox 0, 0.044, 0.088, 0.135,
0.18, 0.225, 0.330 pM2] FEE o] &3}, A3

T3} U]FT 2 antioxidant assay bufferE ©]-8-3]
o 132 F4sje] AFEAAT. EHH W
& (standard)?} AT hZTE 96 well plate
of 10 W &53k3L, metmyoglobin 10 pl<}
chromogen 150 plE F7F8FSITE 40 pl hydrogen
peroxide working solutions =& wellol 37}t
S oA 5 st vk
(SoftMax Pro5, Molecular Devices, USA)E ©]-8-3}
o] 750 nmollA FFE=E SAHSIA A=
[1-(1, 5,10, 25 pg/ml &% 2] antioxidant
% A9 antioxidant
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(p<0.001).
EH:T:—rT_LOﬂ/ﬂ xgzd% N09] Oko] DHO o 7401] o } .
o ° o T 0. DA #E| ZE22 AM2|T Raw 264.7 cel
Hl3] A3 F LPSS} IFNwy2 g4 3lsla A8 .
o MZE MZ 2o

A7behA ek T (AR 0 pgml)] NO2| A

=
=
Aol Z7}31AT) (Fig. 1). 3HAIRE AdT 5 A= Aol A NO AAe] 7Ha (Fig. 1)7F a4t
100
80 - *
*
g 60 -
2
Z 40
*
. l
0 T T T T T

Control LPS 100 ng/ml 1 pg/ml 5 pg/ml 10 pg/mi 25 ug/ml
+ IFN-y 10 unit/ml

LPS 100 ng/ml + IFN-y 10 unit/ml

Fig. 1. Inhibitory effect of Sophora flavescens root extracts at different concen- trations for production of nitric
oxide (NO). The level of nitrite in Raw 264.7 cells activated with LPS and IFN-y was decreased as dose-dependent
pattern with Sophora flavecens root extracts (p=0.94 at the concentration 1 pg/ml, p<0.01).

100
80
60

11111

40
20
Control LPS 100 ng/ml 1 pug/ml 5 pg/ml 10 ug/mi 25 ug/ml
+ IFN-y 10 unit/ml

Cell Viability (% of control)

LPS 100 ng/ml + IFN-y 10 unit/ml
Fig. 2. The cell viability of Raw 264.7 cells with Sophora flavescens root extracts at different concentrations.

There was no difference between control group and the group with Sophora flavescens root extract at the concentration
1, 5,10,25 pg /ml.
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Control LPS 100 ng/ml

1 ug/mi

5 pg/ml 10 pg/ml 25 pg/ml

+ IFN-y 10 unit/ml

LPS 100 ng/ml + IFN-y 10 unit/ml

Fig. 3. Inhibitory effect of Sophora ﬂavescens root extracts at different concentrations for synthesis of
prostaglandin E; (PGE,). The levels of PGE, in Raw 264.7 cells activated with LPS and IFN-y were decreased as

dose-dependent pattern with Sophora flavecens root extracts. (‘(p<0.01, “p<0.001)
iNOS | — —— —— - -
Fig. 4. The expression of
COX-2 PR e e inducible nitric oxide synthase
(iNOS) and cyclooxygenase-2
(COX-2) in Raw 264.7 cells
B-acti  — —— S— CE— activated with LPS and IFN-y.
oo b d The expression of two proteins was
decreased along with the elevated
Control LPS 100 ng/ml 5 ug/ml 10 pg/ml 25 ug/ml concentration of So horaﬂavescens
+IFN=y 10 unitfml _ P
LPS 100 ng/ml + IFN-y 10 unit/ml root extracts.
ey FEael o7k Al Abdel o3 AA] o} (p<0.01).
£ H57] A3 2T ARTL 2443 o) g
o e 4. DA 3] 2529 NOQ PGE, A4 Zia
& F AAF MIT 24 23 Fig. 29} o] 4 S1mo| Stol
= =
Aol A7k Amel w7k S7bE dx N
ol wal AES] AE] AolB wolA Ggkeh 1A el FEEY AT HIE A
o5 AMA _g_ﬁ—?l—‘—oﬂ—ro
3. T4t 2| 2B50lol PGE, 44 oI IS NOSF OB B Sl SES, O
Av}el iNOS9F COX-2 T ] dl o] 9}e]
A Al szel olell B/d%= PGEE 5743 2 HadS #Isky] 915k0] Western blots ©]-8
o el Masiel ARE F ok el F - olol @GSl B AR stk 29
EES HUBHA ¥ & (AE 0 pgml)ollA Ay} ZA37) o] Fojx|A] ke F TS INOS
PGES] B40] S5 A4S AU (e S cOX29] WAlo] el ehgkort AR 3
3). AL, AWM AlEE AeA e & ARE HTREA 2 T (AR 0 pgmhelA
of Hlall, A7bek Agel Bt Z7Hse] wEl  iNOSSF COX-29] W o] ﬂrﬂﬂ"*t} (Fig. 4). &
EA402 G54 POES] 0] BAHR  BEAA A S S FAREE NO
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Ol8& S:LPSZ E43tE Raw 264.7 CellsOl A D& el =222 &FS1 &ttt St
204
B
£
w *
E 15
g s * *
= <
3 8 104
95 *
8
gL
]
o 5
8 Fig. 5. The antioxidant effect of
- Sophora flavescens root extracts. Sophora
0 T T T flavescens root extracts was sl}own the
Control 1 ug/ml 5 ug/ml 10 pg/ml 25 ug/ml characteristics of antioxidant. ( p<0.001
LPS 100 ng/ml + IFN=y 10 unit/m at the all tested concentration)
30 A
(]
% *%
=
o
<]
8 = 20+
=9
£ E
- O
o O
& 5
s
g 104 Fig. 6. The antioxidant effect of
E * Sophora flavescens root extracts in Raw
E 264.7 cells. The Sophora flavescens root
ﬁ extract have antioxidant effect in Raw
0 T T T T 264.7 cells activated with LPS and IFN-y
Control 1 ug/ml 5 pg/ml 10 pg/ml 25 pg/ml at the 10, 25 pg/ml concentration. ( p=

LPS 100 ng/ml + IFN-y 10 unit/ml

o} PGE,9] A4 A9} 22 o= iNOSSH
COX-2 Tl "o W&o] ZhAaHE AL #Azbst

T ATk

5. 14 83 =2E20| XI]7| (free radical) &

7 &1t

gt we] FEE A st =HEA &
7= 3Relsly] 918 DPPH #4418 Ald)saltt.
DPPHE= ©FA &) ]»rrﬂi Frkst 717 5 proton-

A7) A Z2E
AEE VA @2 o (A
AEE AYe dolA Al5e] %7t F7Htel
et Ao 2 wadrt Sbshs Ao ® o
ERLT} (p<0.001, Fig. 5).
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0.01, “p<0.001)

6. Raw 264.7 cell WOIM Sophora flavescens

Q| eitst 51t

Aol A EAA kst gk A5
FEIE G 1, 5 pgmle] FEAAE tEatn
Hlaste] FA A1 zfel7h gldth (Fig. 6). 1
1} 10 pg/ml (p=0.01), 25 pg/ml (p<0.001)<] —Lﬂtoﬂ
M= kst a3t S7kskE As EIRld
At o] A= AE AAZF 7R AL = A
7] (free radical) 227 F3o] Aol FARSE S
< Hth

o 9

i

I

YA A3 (macrophage)™= TNF-a, IL-6, COX-2,
iNOS =7} e 035_0_ Oul—g]_‘_lf /‘]'O]Eﬂ'?l
(proinflammatory cytokine)¥} T2 8- A3}
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ofe] A5 dghollA wlg-
E oﬂ:rh.‘: la (Gram) _OA/K—] tﬂ—Eﬂﬂo]_g 9,]tﬂoﬂ
EA)8H= LPS (lipopolysaccharide)2} TFN-y=. &%
s} AIZ1 Raw 264.7 cell o]-g-3}ed ﬂ} o
o F5E 99 st woke sl
shiek

LPS°ﬂ ,/]6]- rﬂ/\l /q] ,/] :d—/d§]_ 34.7@.0_ toll-
like receptor (TLR)oll 2J3f] wizf=l™ HA} <1z}
(transcription factor)$! nuclear factor-kB (NF-kB)2-
A3t A7 ARE T8l ol R Xt Lps
a5 S Al oHel] =S core
regionZ} O-polysaccharide region®.Z ©]F0]%]

[e]
AaR=sy

< 7o}

L

o

polysaccharide region¥} lipid AZ L& F lipid
region® % Ao Tk LPSY] lipid A7} 1%
w/31re] WEjAEstel SlojA T a3k oS a5t

Aoz dEA gtk LPS2 lipid Aol <]&l
AAE FTHo| e TLR-47F A== Al E2
o] TolVIL-1R (TIR) domain® & A&7} AeEH
ol ol ZEA gAME Y= A MyD88

(myeloid differentiation primary-response protein 88)

rr

o AEe

E\__L_

o} ?*;739 Eéh IRAK4 (IL-1R-associated
kinase 5 A& AL HAZZ FE3) o] [RAK-
4= IRAKIS <14k} (phosphorylation)A] 7] 2L

TRAF6 (tumour-necrosis-factor-receptor-associated
factor )&= A& A AAZ FFECh <1skshd
IRAK13} TRAF6+= Al &8 (receptor complex)
oM ZelEo] AxEeld e 7dE A o
Al M EZ A TAKI (transforming-growth-factor-
B-activated kinase)s &/d3} Al{Ith. &/dste
TAK1-2 MAP (mitogen-activated protein) kinase <2}
IKK (inhibitor of nuclear factor-kB (IkB)-kinase
complex) H3A|E <14FSIAA kB2 NF-«BE
Friedth 2 NF-«B= ti2A 29
auog o]=3dlo] o HHE GHzte] W
L=ato] ol Afe] =7k]1} = A
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I E -
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o] 71l 2]8l] iNOS frixtel] o3 =dH.
iNOS+= LPS, IFN-y, IL-1, TNF-a 52| A=l £
3 AAE, I3 FE2AE, WIAE, 1A
E, ASAE SollA o *W st B ‘%}Sﬂ
NOE AAsh= Aoz AdeiA Uk’ 53] Raw
264.7 cell& F 2 A M (macrophage)= LPS
o} IFN-yoll ¢J3l] iNOS 32t 544 os &
st sleo] iNose| S frEdnt # AT

ol = Al el FEE| o) Ao AAlH
NO<9| AA JA| 71dS Eelstr] 9ls INOS

3}
of 2d ALE vassich 4% 2x Lpset

3l 8}%} (Fig. 4). °| ﬁﬂri L*P Hﬂa 7
2o Az Qs No9 A A= LPssz‘r
IFN=yell eJafl A=l tha) Aol A iNOS H-4
2} 2ol o]k iNOS wHie] Bk oA 7] HS

e S FR1E 4 ATk

Simlﬂr (Flg. 3). PGEZ-—
cel)L} T2 A3 (macrophage)ol] 2|3 #H]| = o],
3|E}2~W (histamine), NO<} 7 83 55, &
T 5 7 T 95 WS o
PGE,i= cycolooxygenase (COX)ll 2]3l| o}e}7|=

2} (arachidonic acid)ollA] AAF T A COX=
COX-1, COX2 &7k ¥slA 9lom, F &
HAde o te xRt ofs wAwh
COX-12 A% AelghAgl s ahe =
E}Zd (prostaglandin, PG)e] SIS =X &l=
Aow 4eA] qvh vkl cox2& B A
a]z‘ﬂx%cd zﬂoﬂqb WL R ko tq ?:1'.1:121_;\@
=71 ZZ (tumor promoter), 47 1A} (growth
factor), AFOJEFF (cytokine), FAF &< =3
E4] (mitogen)°l] o5} w2 A G FTE COX-2
e A5 dEdds dHAAE, HIAE

(endothelial cell), d-o}A|3E (fibroblast)ol| 4] &l

-47 -

1 LPSZ EA3tE Raw 264.7 CellsOilA

U e FESC| ES Sdtet |1

gt} COX-2 ko] AL 24 (transcriptional
regulation) SHoll A A gk iNOSS] A} Edd
7} Zo] NF«B AZE T3 ddr) ueha
COX-2 ¥l d Wds xdste 3lo] ¢95 2
o] F83 71O COX-2 FHA}F o] of
gk 2pMgE Aol tigk A7teF CoX2 WS *
A 5 Q= B tigk AF7F o]Fo] A
ALPE, olwl AY Az sk e FEE
PGE22] 34 A= Raw 264.7 celloll A COX-2
Q—HHXLO/] tﬂ—‘ quﬂ 7];&% %z‘ﬂ. 719 §j.o]-<:§;_l— _/[:

1

¢

= ToAE TTw
AT (Fig. 4).

I3} Me) FEE F9T avksh il 3
ek wbE Bels A BA ApAle] daba
ofeh tAAE WA st Gk 5747
B AL AT F AU Fig 5, 6). AL I
A e A‘H A7 (free radical) B2 2F A

sttt A AlEelA BAdE A
71 A2E Ulol] E=A)SH= superoxide dismutase,
catalase, glutathione peroxidase, glutamine reductase,
vitamin C, vitamin E, uric acid, bilirubin?} & &
sk A o o8 #Pe =AY, 5
A 9% gt g A9l o3 #Fo] 5]
Ho] AF719] Aol wolX™ “oxidative stress”

o ola] AZ el DNA, ¥, A4 Fo] &
o] §urslo] ke s Walsh wAd,
Ludvigssond™> G A7} adel] vl =

"oxidative stress"E HolW, Tz FHEFo] its)
%}

Aol oa TAEE AL Bauskylch upebA
Mg s 540 i o A7} ol
A3 Qlth B AT A= qAl Ma E2ZE)

ek kst gaks skl aak e

B Ao Af7] 2A avs s 9k
DPPH BA1& A|33l Ax} 2280 F17} =
S 55 A7 A At SveRE das B
At} (Fig. 5). ©] A3= A £ (in vio)oll A 1
A FEE0 ilst B4 avE HolF
a glom A W (in vivo)el A2l kst vt
= 3lsl7] el Raw 264.7 cell WellAe] dHat
s avks SA8SIE 2 23 A T2 T 10
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ug/ml (p=0.01), 25 pg/ml (p<0.001)214] ThZo]
Hlal SAH e felsiAl Fakst wirt St
Aoz e (Fig 6). o A3

ol B4 A s waE
tale

K

kd
bomoh o

0 A4 A7 79 Hs1d
BT G348 Bolvha sl
Hell A & 717 ARgE a4k
=} (antlbactenal)g]r 3} (antipyrotic), 3l
< (antipyretic), 739 (antiarrhythmic), Z12]
(antiasthmatic), #|F (antiulcerative), JFEX|E (anti-
HBV), &<} (antineoplasitc) &¥7F At &y
Qe B oAl A aake A5 Wil =
22l No<%} PGEZ-O/] AAE AAFe =z T
S B A EelA kst aaE
Hol= A& 3—2} akoleh shARE Aol B
ZHo dZREol= (alkaloid)$} ZEpH o=
(flavonoid) d&°] gH-¥o] 3 o} 7HH]
el gk gt AAS] A5RE A Eekeh
A ofe] At A aqte] thFek gatel] tigk
AR AT7F Harsar glo} ehew aigte]
g ke A ]l &80l Tsd Aow Azt
ek
dutd o2 AR ZE Aol 2|8t

LPS= A3l A4 /‘ﬂa‘? FHE BYglel 34&
M= okt dF A
, 22k (oxygen radical)9} &

=

()
= mo

]

hEs

émbrﬂﬂ-lfl

1

[

1

Ao

IRECE! 2
271 (free radlca1)7} HAE|o] 220 &4
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