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The Effect of Crude Saponins of Korean Red Ginseng against Airway Inflammation
and Airway Hyperresponsiveness Induced by Diesel Exhaust Particles in Mice
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**[nstitute of Traditional Medicine & Bioscience, Daejeon University, Daejon 300-716, Korea.

ABSTRACT : The objective of this study was to investigate the effect of crude ginseng total saponins (CGS) against airway
inflammation (AI) and airway hyperresponsiveness (AH) induced by diesel exhaust particles (DEP) in mice. Al and AH
were induced by the intratracheal instillation with 0.1 mg/m¢ of DEP suspension once a week for 10 weeks combined with
ovalbumin (OVA) sensitization. Mice were also treated orally with 75 mg/m{ of CGS, 5 days a week for 10 weeks. Oral CGS
treatment decreased in the level of serum immunoglobulin (IgE) and histamine increased by DEP and OVA, and declined
respiratory resistance. It also dropped an enhanced infiltration of eosinophils in the bronchoalveolar lavage fluid (BALF) of
mice, and an increased T helper type 2 cell derived cytokine levels such as of interleukin (IL)-4, IL-13 and IL-5 in the BALF.
However, it did not influence T helper type 1 cytokine such as interferon-gamma in the BALF. These results indicate that
CGS may alleviate allergen-related Al and AH in mice and may play an important role in the modulation of asthmatic
inflammation.
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M 1% | carbon, hydrocarbons (Ci4-C35)3 Z XA, heterocyclics,
polycyclic aromatic hydrocarbons?} =1 %3], acids, alcohols,
2008 EAA WHol| oshd LUl AFEol =9 19 esters anhydrides, ketones, nitriles, quinones, sulfonates,

R

= golr, gl gL 2000dFE AFgLel 19971 E=S organic halogens} nitrates, inorganic sulfates®} nitrates %

3, 108 Aol vl AFgEe] 7P Bol SUIsIdTAL ittt 4 52 $elal o™ (Akiyama, 2007), 71=9%, o

Hk o= A, vH7|HAE § = dekd H™ oluf 713A 2] 5 271 W Eg7] Fdhe] HFAR

59 SIS AP ER FEs] F7bslaL dThal it elo] HAtky By EF 9t} (Inoue et al, 2008; Wichmann,
g, ti7]d e ok 53] 730l 10um ©l3iel mA| 2007).

Al (PM 10y= 39} 7= o] & AejAA] e #Hxzef 3 53], 24717 A7) 7Y ARE allergendt 37 AP EE

Zhe]o] QIAle| WA= P 7P Atk A e, v 9 SF/E FAYES o 7= SAAE 953 A 7]

Az|e] 099, A7), AT 2 ol mebx odst Ak AX H2o] fEra IStk (Ris C, 2007; Sagai er
S F3itk W E S ok (Cho er al., 2008). EAITNZIE al, 1996 ). FE3F 715w T]dul 717k dAke] Fole B-A o
AL e 2 WED s FHS B W&, ZEd vl 5 98k IgE AAHS {381l (Liu er al., 2008), lymphocytes,
RVERDL F2& dAE 271K YA dRS 2= 74922 monocytes, macrophages, neutrophiles< && eosinophils}
A AR w9l EshE mAEA (0.003~0.1 mmyE black RS AIE7F &SR], L4, IL-5, IL-133}F 2+ T2 cytokine
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I} major basic protein (MBP), eosinophile cationic protein
(ECP), eosinophile chemotactic factor of anaphyiaxis (ECF-
A), platelet activating factor (PAF) 722 pro-Ty2 chemokine
o] fEEe Ae ek AUt} (Gowdy et al, 2008; Li
et al., 2008; Finkelman er al, 2004). 2|3 T]AW|7]| 7}
UAE LA A AF o FARE o) 73R o] S
A71BA7E BN FoAle d7dol viepiH, <l
Tl A oR 52 XFe olsiM A FEE HEot
7he 71940 AE S Holar, Z2 A= S dvlst
Al 71=RPo] s, ool ot il B
F3 ok (Lim & Lee, 2002; Lim et al, 1998 Sagai et
al., 1996).
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B3 QITh (Choi, 2008; Kang er al., 2008; Lim, 2007).
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1. CIAD DR~ AL (DEP)Q| ZE

gAY A e P FHSEATAE 7197
Sagai BIAPHC] =08 YUt F Ui o|2= AEA}
F23)AF IB1E 2740 cc 4718 A EA] TS 1500
pm, 10 torque (10 kg/m)e] F-atzzdslolA] 43S 7]
£ ¥i71U]¥AF (DEP)S glass fiber filter? X33} —20C2
HaAshHA Aol AME-3l3ith. DEPE AAfdAnEdow #F
s o ¥ BFoR Fd FHFo] 04/mRl A71E 2L
3 BAES Y} (Sagai ef al., 1993).

2. EEsE AT

E AFoA AFEE A FELS Dachan Biolink Co.
(Eumsung, Korea)ollX] 43k Balb/cAl AFZ FHTS o]
sk AFE AT, OVA+DEP A2l 2 OVA +DEP
+ AR ARl Al 2FeE U @ 25T 167
A ARFEt] 7= S Tl gutEld ARSI, d
7|z AR AF 2 EAl gulEd ARSIt &
ARFA9] AL conventional systemCE 2% 20+2T,
FEET 40-60%, e 1IN 12-158]2 siglen, 195

\ T
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124)7F& 200-300 Lux® ZW3sk, 124)7F & 28 1ot
St AYEES] AlEE (F)HYAF (Seoul, Korea) A|E2]
TEALR E9E 22.1% o), AW 8.0% °l&h, 2AH
5.0% ©lst, 23 8.0% oIk, ZF 0.6% o7, ?1 0.4% ©]
2 BIEAE)E AREEIITE. 28] cages polycarbonate®| 2 2
THE A& ARSSINeH 23S (F7)IRS (MK-2000 Corncob,
Germany) A&-S AME-sISth A8EES] A ZE 32

=A FEol8-ue] 93] AF el Fslo] AAlski.

3. J1=W CiRPD| §AF S0 2 Sao] Xzl

7P8ER Ak 7= FoJE Lim 59 WY (1998)
sl AAEITE & 7FgRA JARE 0.05% Tween 802
SHRet 50mM QlatekE AE]Aldg 89 (PBS pH 7.4)0.2
1 mg/ml &) F=7} E== suspensions THE th, 4C=Z
AsPAA 223 MEE7] (Tomy UD-201, Tokyo, Japan)
2 50% FHu &3}l 5% 52 sonicationd}H T 7HIEZ
Fol AFE 10% chloral hydrate2 v} vk, 7%=
FoJ & cannulag ©]&3te] 2 7Y A suspension
1 mg/mé &N 10045 107 B 5ol 13] 7|[=Hi= F
3}, OVA AgE 0.05% Tween 805 M3k 50 mM
PBS €9 (pH 7.4 7|=UH2 T3t

el RAREUIS KT&G FT4A7Y iAo Az

B A PNl Aol A, el 2ApEUe) 4
FERo| Tl 10759 1799 59 75 nghgO® Hwy
2 Felsilct

4. OVA 2545} 2 52!

AFE] Ovalbumin (OVA: Sigma St. Louis, MO) 7+
25l 2 59l Hammad 5 (2004)9] WHol wal 28]
o} & OVA/alum €42 WA 50mM PBSE& (pH 7.4)S
Z OVA T&7F 500 g/l o] H=E THEI, 10% (W)
aluminum potassium sulfate (Sigma, USA) &3} 53 &
akst & A2oA 60 B WA T, 10N NaOHE
AREste] pH 6.52 Z278¢E § 422l (1000 rpm x 5)3}ed]
A5 OVA +DEP A2 2 OVA + DEP + S43AE
d A2 DEPE 7= F4317] 1443 79479
OVA/alum £ 02ml% AF ZANZ 23] Folalgl,
DEPE 7|=W Foishr] 1143 2949= 1% OVAE
0.1 A AF B Y2 28] Tt Eak 250x300x250
mm<] polycarbonate#] 2 (DJ-435, Daejong Inc, Korea)
chamber¢toll 4] 10552 AFAo] shH, ol 304 Buxco
Aersol Dilivery System (NE-CT10, Buxco Co. USAYE ©]
&3l 677 1% OVA 8-, Z8]al vEx|g; 45702 2.5%
OVA £98 aerosold}sle] H5-319]t}.
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Fol HAAp7F 9 AF= 10% chloral hydrateS E-73u o]l
Fog & IS AEHe R 28k, A4EE] (3,000
pm x 1043t H-E Aom, B2 —70Te]| BaslHA
Aol AMg-sisitt. 7= (BALF) 37CoA A1)
% 10% FBS DMEM il 7ol F9late] Alom,
o] L 33] WHESIITE o] HAE A MEE Cytospin
centrifuge (Cellspin, Hanil, Korea)& ©]-8-3ld &elol= F&}f
2 9foll =elal DiffQuik® HAsie] Ao AEFE
ZARIGATE # Al e] dSde —70Te Bislir] Ad
o] AR&-33drt.

6. J|=02rd =53

7= el =48 whole body plethysmographs$!
Biosystem XA (Buxco research system, Wilmington,NC,
USA) H|E AL&3}] Finottos (2001)] Whyell wa} A
3t} 71=43 =] Pehn %2 Biosystem XA software
(Buxco Research System, Wilmington, USA)E ©]-83}] =}
& ARKEATE 10557 7 ER YgRbe] 71l Fole) iR
2 2.5% OVA inhallation 24A]7F &, T %% methacholine
(MCH)F&98 50, 25, 12,5 625, 3.125mg/ml ¢] &%
aerosolstal, 7}zke] Fxol tigt 7|x=e] vheAS 10i 53t
il KA P o5 o

=
=

7. Enzyme-linked immunosorbent assay (ELISA)

HAAGANA interleukin (IL)-4, IL-5, IL-13¢] =k}
interferon (IFN)-gamma ELISA kiti= Biosourcer} (Invitrogen,
USAYLS ARESIL, doller {3t s|aepnl ke
Beckman CoulterA} (Fullerton, USA) A &3} oA
immunoglobulin-E (IgE)®] 3% ShibayagiAH(Shibukawa,
Japan) A|Z2] monoclonal antibody-based mouse interleukin
ELISA kits ©]8-31 st S 7 wellel] d4d =]
o B} AN 100 8 E A2 TS, 1A B A
2ol WA F 23 washing 95 B0z AH T
biotin-conjugated antibodyS 237 30%7F X3t thA] 23]
FH T 9% gHo=Z AHS U Avidin-HRP conjugated
antibody 100 /42 Ag]alar, 1A17F ALoA W=x|3h & ThA
A X 3AT}. Tetramethylbenzidine 7128 100 04 B3}
FAollA 30%7F WAZE F 100 /4 9] stop SN HE|d F
ELISA readers ©]&3l 450 oA F3w2 =Hsla 2
SHFS ARSI

8. SAIX2
REE dHolHe e+ 2FUAE JERICH, HolE #*
A& StatView version (4.0 Abacus Concepts, Inc. Berkeley,
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Fig. 1. Effect of CGS on airway hyperresponsiveness by MCH in

diesel exhaust particles treated mice.

MCH : methacholine, OVA : ovalbumin, DEP : diesel exhaust
particle, CGS : crude ginseng total saponin. Values recorded
are the mean = SD with 8 male Balb/c mice per each
group.

# Significantly different from normal group (p < 0.07)
* Significantly different from OVA + DEP group (p < 0.01)

CA)S ©|-83}% 3L, Fisher's protected least significant diffe-
rence test -2 Scheffe's F testol]l 2Jsl] F A2+ Alolol p
el 0058 22 3he JeRIE o SAIFSE fel/do]

1 M=

SIekaL B ssct.

Zp Y pE
1. 7|S21Ad
Fig. 1 71=301S S4s] <8kl 105 < A8
zpell wheb x2]dk BAE, OVA+DEP gl 2 OVA+

DEP + SAZALEY A2l 2ol methacholine (MCH)2
FTEHEE BY3}3, asthma Pehn 742 ¥]wsh Aot} 43
SEoAN 7=2NIA 4t MCH, acetylcholine®} 7+
S 7EFSAE TEEE FUNES W TI=FSAel o
71=AE 3ol 50% s7Fhe T2 Yehlo] BriebAY =
= 7EFEAE FEEE FUANAS | 7T S A
TE Pehn o2 =Hdte] sl Ak (Vig ef dl,
2006). 2 A3o|A HATo] MCH 5 =2 3.125, 6.25,
12.5, 25.02F 50.0 mg/ml Z7FA 7S w] Pehn 3 71z} 0.58,
1.44, 1.94, 2352} 2782 MCH E--5=0) wkg} 7|=344-e
ot F7Fekitt. 22lvt OVA + DEP Aol A3+ 2+
2 =9 MCHE 532 Wl Pehn 3t 0.78, 1.62, 2.42,
3.50, 5.66°F AAratol el Z=AAAL T4 F7telqit).
=, OVA+DEP #z]+2] Pehn 72 MCH #535% 125
mg/ml F-E] 7ol Blsl FA| 78I (p<0.01). 28|32
OVA +DEP + S ZAIEY Ao A 2] Pehn 32 ZbHz+
0.77, 149, 2.26, 3.22, 4232% MCH #¥%% 25.0mg/ml
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Table 1. Change of lung weights, the number of total cells and eosinophils in bronchoalveolar lavage fluid.

Normal OVA + DEP OVA + DEP + CGCS
lung weights (g) 0.24%0.03 0.40% 0.07# 0.31%0.05
Total Cells (x 105 cells) 1.81+0.23 4,80 + 0.40# 3.15 + 0.33#*
Eosinophils (x 400) 4.00 + 1.00 98.5 + 8.50# 64.5 + 4.50#*

OVA : ovalbumin, DEP : diesel exhaust particle, CCS : crude ginseng total saponin. Values recorded are the mean + SD with 8 male Balb/c mice

per each group.
#Significantly different from normal group (p < 0.01)
* Significantly different from OVA + DEP group (p < 0.01)

FE Aol vlEiMe BAINCE fofsh =%keH (p<
0.01), OVA + DEP #g]ol| H|ajxE 28 MCH #5550
Hlg] v A JERLA, 50.0 ngml FEAE BAH
o= §3H AT} (p<0.01). =, 10575 AFHR| w}
2} AFoll OVA 7Hastel $] AFsxhill7]7k2s JAE Az
g & MCHS &7-3P A4 7=aEe a4 F718k
o} 7oA SAARETS BE Xz|shd 7|=Al= ] tig
718A] Aol 712 WEIQl 7=gRIge] ke ox Ax

Sl o slvke AE Uehlle ddelal ddEn

2. HAHIEMO| MIZ5

Table 12> AF ol 10575<¢H OVA Z&3ke} 37 7)o
g 7712~ RS FoJsia A2 SRS Tl
< uf o] FAMsIe} HMA AN F AEFet SATE
243t Aoty Ity o= 7xe] dFS B4, 3184,
2121 e1A 8l osix A7Ie AL whEo A
3l FEAE] FaF FE3 I 713 H
, 2P wiAlEe] St Fol WEAu e syt Ao
3t} (Sagai et al, 1993). &Y dut FAFEZNA =
SH-9lol oM WdF F SF7F &S, HEE
qMe F= gyt skt vlel 713 A w9
FoAME SATE Afste 7|EETE ETE
AT} (Takizawa, 2003). = FAl°] ¢ OVA + DEP
o] el il vl FA F7ISI o (p<0.01), OVA+
DEP + ARE A2l F7kshe A3he el
HAAG YA FHESFE OVA +DEP 22]o] FAkwtol| 1)
& oF 2.680 F718F o4, OVA +DEP + 342 Aa]+
oF 1.7 F71sisich. AAg Aol A P Sake] 5
OVA +DEP A 2]zt A=zl vlsl oF 24.60 S71613
O} OVA +DEP+ 4 A& oF 16.18] 57181
o} webx] AF A 717 T 7 79 AE OVA Hats)
o} 7 7|EHR FARE o doox ZEE sshe
Axz7F A 7k 2 FoAE, 53] AT 55
sl Z9Z Hol OVA+DEP Xzl o= sk 7|#
A A2 wHEFo]l AR e A & dH 2
Hu SRS Foj= F717F OVA 24313 3 7)1=d
DEP Foiof| o3| S7tehe #lo] FAE s dF A= 4

R

X i

= [e]
&4

S oz

o2

¢

Eo)

A2l

ki rlo

93

o

oy o%
o k»
£
)

&

Holm galoA 7EE Hfske dFHAESE A
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. SoHolIA 1gEQ} SI~ElDI
dnkzo R ARG [FAA IVEZEA] ER/EA A
Tk o] FollA 71HA] HAF HEE AL 1@ deANkEeRE
o] B2 FAE II3e= AL F2 immunoglobulun-E
(Igk) 3|2} mast A|3Eo]Tt}h (Theohatides & Kalogeromitros,
2006). ©] WHg2 LHAE do7|= Fdo] HYSIH,
macrophage”} 912, helper T A|3EZolA A cytokine®] F2,
213l BHIREAIA IgEFA 7} THEO1A mastA| ol A1
ot 2 T3 mastM 2= 3] 2EFTR, ECF-A, prostaglandin,
tromboxane, leucotriene C4, leucotriene D4, leucotriene E4
9 platelet activating factorg AJdst] Felsks 5HS 2
3 et 53] slZEIe] fele oA ZEAzAd &
S FEAIA Bstele 28-S te] AN 71EA
2] o] T8 S dithar YeA|aL Ut (Pawankar et
al., 2007). w2 AFA] 105-5<H OVA 72sle) $A 7=
Woll tldul717ks i Foldtal AmuE SIS
FAYS of APste] QoM LA vhEe] FAIQL 8|2
9 3t IgEe] s S8kl Hlwgk A= Table 29k
2t @7l A AF G sl S 9.1 uMel3d
O} OVA +DEP AHe|ollAe] d|2ElTl dake 1442 pMZE
oF 15.84] =713} OVA + DEP + 34 FEY 2] 2] ollA]
o] |2<Ep SRS 834 uME oF 9.0 Z7}eiqich. ek
AollA IgE = ATl 1451 pg/ml 01121k OVA +
DEP AHzZZollXe 3432pgml 2 F 248 F7lsl o,
OVA + DEP + 342 A2l 2311 pgml & <F 1.64)
7 st A AFelA 3717F A7 |7k AE OVA
AAstel A Z|=dol] FARE W elFolA IgEe] o
¥} s|zEple] e IA] Frksket of7)el SRS
717 Foah doloA] 7|HA] 2 dEe] T3 AER

el
o

O

2
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Table 2. Change of histamine and IgE levels in serum.

Normal OVA + DEP OVA + DEP + CGS
Histamine (uM) 9.1 £ 1.1 1442 £ 2.1# 83.4 £ 4.2#*
IgE (x 10) (pg/mt) 1451 + 13.8 343.2 + 31.5# 232.1 £ 52.0#*

OVA : ovalbumin, DEP : diesel exhaust particle, CCS : crude ginseng total saponin. Values recorded are the mean = SD with 8 male Balb/c

mice per each group.
#Significantly different from normal group (p < 0.01)
* Significantly different from OVA+DEP group (p < 0.01)

Table 3. Change of cytokine levels in bronchoalveolar lavage fluid.

Cytokine Normal OVA+DEP OVA+DEP+CGS
IL-4 (pg/me) 73+1.8 62.1 +8.57 42.8 £10.2%
IL-5 (pg/me) 10.9 £ 3.1 176.8 +21.2% 156.1 +15.9%
IL-13 (pg/mb) 19.0 +2.4 276.2 +20.8% 134.2 £39.1%
IFN-gamma (pg/ml) 30.2£2.2 320+24 36.6 £4.2

OVA : ovalbumin, DEP : diesel exhaust particle, CGS : crude ginseng total saponin, Values recorded are the mean £ SD with 8 male Balb/c mice

per each group.
#Significantly different from normal group (p < 0.01)
* Significantly different from OVA + DEP group (p < 0.01)

A1 1gket slAERRI0] Frteke RS Holw= a3t tke
Ag BoFE At Azhdr
4. HAMEMIM Cytokine Btk

Table 32 10575t OVA 23Rl $ 71%ujol] olAuy7]
712 QRS FoJsly AR R STAAEUS TS u )
APdAdA cytokineES] TS 43 Aot} Interleukin-
4 (IL-4y= helper T2A|ZAA4 FE1Eo] B ME2] IgE A48
e FH8Rs Ae-S 2 kAl YEIA AL Utk (Nakajima
& Takatsu, 2007). A HNA L4 Adte] A5
7.3 pgmle] A2} OVA +DEP 22l HE 62.1 pgmlZ 3
gl Hsl) oF 8.58) S7FSISSL. OVA + DEP + 34 Ed
Aol E 42.8 pg/ml 2 GAktol wlal oF 598 Z7Fek
o tjx7¢ OVA +DEPZ) Hla] ZA 743kt (p<
0.01). 28]} interferon gamma (IFR-y)= helper T1A4|3E)A]
ERHH, influenza virustt ©|F At HIAE o =
A Ex FAAZE Fulelds FHE feske 2&%
ZAoA 2 MRS zhy 9l 53] WA MlEe] tid
A" #go] AA st AL vk (Kumar
2006). A5l OVA 7H2t §) ol 7192t ixks
A SAED S Fostoim HAG A [FR2] 3
el mlsl frolgt WiskE wolA] dth HEF IL-5e
macrophagedl] €8] Fholgk AAS W= helper T2 Al E
X FElE= N EZEA eosinophil differentiation factor
(EDF), B-cell growth factor I (BCGF M)°]™, B-celld] &
slel A ks A=, IgA AL 77 A4S
ZEa1 Q37, BEgE SAEE Edstele 28-S 2L Qlo] 71

1o =
A o] 549 7 AAREZTE, HA2HST daFH

et al.,
o3t

FFe

ol

94

3 X128 el vk (Nakajima and

Takatsu, 2007). 3| A NAA TL-59] =F L4 Td3) 72+
©] OVA +DEP Azl A2dol vls] 16.10) Z7Fsiar
OVA + DEP + S4RA 1 Fofite 1430 F718le] ozl
OVA + DEPol| I3l SA1ZQ] fo]/d2 Holx] &pAA 7+
Adhs S JERISITE ESE helper T2 AlXolA f2]€
ok e IL-139] %% OVA +DEP AHgli-S Aol
Hisf] oF 14.58] 715193, OVA + DEP + SAALEY FolF
= ok 7.1 FUE oy tiZ+2] OVA + DEP]| HIg] =
Al 248K (p<0.01).

wEha] AF A 717 A7 7k I2HE OVA 7Hast
o} 3 Z1=ell TS o WA M gt Wizl
Zhgo] #AEIIL LR [FR-yZF 72 helper T1 A2
cytokine Fgole FEFE PIXA] ZANE B ME] IgEFA
S EX8ks 28-S 2 1149 B-celle] £3}} &4 A
2k AF3BAL, 1gA AL 7M7) 2R Zh 1oL,
g SaE SAstele AeS Zetha 9l IL-5¢ IL-
137 7222 helper T2 A8 cytokine> IA| S7HA71E A
< I 28y A7 SRR Fols oftke]
IFN=y9] -8 3771 489e Jeliglod, OVA 7+
Zstel S Ty 7)7ks QiARE RS W Sriske HA
Aolo] L4, IL-59F IL-139] s 12 F = 7Fs
& HERAT

AATES IR g AFA 78R 2ol kst <]
Folol NO 84 AAAY] Foe 2 345 szt
3 XIS T} (Sagai et al, 1996; Takano et al.,
1999). Tt 7| =Rz} 7]8A] Aol Sk E Fofste
T5S YFete At Bl olFoix| L Stk (Yang ef dal.,
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2008; Shen et al, 2008; Singh et al., 2007, Kim, 2006).
et AFOIA gAuz7s JAE FEE Z1EdRE T
A2 71EdSHE A ARE dsr7]le 34 AREde
ol tiaixe Aol Bard u glok ol 2 a3t A
717k Ak R 2 Q] A Aelss F7M1717] o
o] YEl = &3 (Choi, 2008; Kang et al., 2008)%1A] o}
Ui Fato] Zholut HollA tidu7)7kS dApeh e o] EE
< AAsks ol2d tiil TS FA717] vl el
a3 (Seo et al, 2008; Lim & Lee, 2006)91%] o2& F4+
o] Flstad s FIAT7I7] wEel vehks 83 (Kang er
al., 2007; Lim et al, 2007; Lim et al., 20092)JA] o=
Satol A FATE S BRlete] Yehvks 29 (Lim er
al., 2009b)A] o FAato] ¢ @] HHow Ags)
ol Yehte @3 (Hofseth & Wargovich, 2007)21% =
FhEel A A77F Haste|et 7R 3 SARARE
d oA o= Aol f19 22 2HE Yeplied T3t
Al Zgeh=A] o Alde A7F Faste|e Az

ZAl =

B =1 20089 FEUE SEAdTRYA AN AT
H] X ol 2J3te] A=l o, olo] ALt
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