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Hepatoprotective effect of Ainsliaea acerifolia water extract on
LPS/D-GalN-induced acute liver injury in human HepG2 cells

Sun-Yeop Lee', Joon-Hee Han', Da-Hye Choi', Min Hong', Tae-Hyung Kwon',
Yong-Jin Lee', and Keun-Hyung Yu"*

'Department of Research and Development, Chuncheon Bioindustry Foundation

Abstract This study investigated the antioxidant and hepatoprotective effects of Ainsliaea acerifolia water extract (AAWE)
on HepG2 cells. Five types of caffeoylquinic acid (CQA) were detected in AAWE, namely, 4,5-di-O-caffeoylquinic acid
(4,5-DCQA; 11.16 mg/g), 3,4-di-O-caffeoylquinic acid (3,4-DCQA; 5.23 mg/g), 5-O-caffeoylquinic acid (5-CQA; 4.88 mg/
g), 3,5-di-O-caffeoylquinic acid (3,5-DCQA; 3.51 mg/g), and 4-O-caffeoylquinic acid (4-CQA; 3.31 mg/g). AAWE exerted
ABTS" antioxidant effects, evidenced by polyphenol content and 2,2'2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) and 2,2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH radical scavenging) activities. AAWE (300 pg/mL) treatment
significantly decreased the activities of gamma glutamyl transferase (GGT), aspartate transaminase (AST), and lactate
dehydrogenase (LDH) as compared to control and exerted protective effects against the increase in liver function index
induced by lipopolysaccharide (LPS)/galactosamine (D-GalN) in HepG2 cells. In addition, the secretion of tumor necrosis
factor (TNF)-a. by HepG2 cells induced by LPS/D-GalN significantly increased in all treatment groups compared to that
in the control. However, AAWE (100-300 pg/mL) treatment significantly decreased the secretion of TNF-o. compared to
that in the control. These results suggest that AAWE treatment reduces hepatotoxicity by increasing antioxidant activities,
reducing GGT, AST, and LDH activities, and inhibiting TNF-a. secretion.
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dine triphosphate (UTP), uridine diphosphate (UDP) % uridine
monophosphate (UMP) 5¢] &% 742 RNA®| F4& Aa) s}
© ? AYPFES B FAE 79 THEe] A W, o
2 TAIES] FArL Fol vERt 3 B2 frAlsE
Sl= AL E RIAEI JtkKeppler 5, 1968; Farber
, 1973; Yu 5, 2015). 3+ D-GaINS T4 AepeaiAdo] W}
2107:] endotoxm—4 FFE S/, ol ZHHIETL ME
BEste 71AE Weliste] 1 54 st 4
(Chojkier %, 1985). 2=t D-GalN2 FAZEA= 7F A=
e, WSS Alde WS AEAd FEFE e
(Keppler &, 1968; Lesch &, 1969).

53  insliaea acerifoliays Z5E5E =813<] Abo|A &35
AR thaAl 2202 =, T, 98 SR 2x3 3
on, oUES 8o R AT R s YN = FHEFE
ALY, FIAEE 3 o SHIUL FFFH A Zi]' "JV\]'
2291 caffeoylquinic acid= Atsl, i, vz, FEH,
RS, ARRSe He Aeddo] e Aes BiE ‘ﬂ} AU
thPark 5, 2010; Choi 5, 2006).

mEbA 2 A e RS E4o] 58 Aos °LE47‘]
Z3 g5 —%%%% 019-3}04 lipopolysaccharide (LPS)Z
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sA71EY s HHELZHE ARE TNl &
<8l FEAX(MS-EAM, MISUNG, Yangju, Korea)S o] &3}
10009] SHTE 7I8taL 80°ColA 8AIZHY 3Rzt & Sk
|5E 7ZE=(N-1110, EYELA, Tokyo, Japan)3}
I FAAZPVTF20R, ILSHINBIOBASE, Dongduchun, Korea)s}
o AYAE= ARSI

o
4
i
ot

>

Caffeoylquinic acid (CQA) £4

945FH A7 FEES 33 FRTE 018 Imgml §
2 £33 & 1027} sonicatingd}L 3,200xgoll A 20%27F 94
gatdtt AR T 45HE 045 um syringe filter2 o3}
T BEAAEE ARSI 559 caffeoylquinic acid (CQA) 4
2 93l 4-O-caffeoylquinic acid (4-CQA), 5-O-caffeoylquinic acid
(5-CQA), 3,4-di-O-caffeoylquinic acid (3,4-DCQA), 3,5-di-O-caf-
feoylquinic acid (3,5-DCQA) % 4,5-di-O-caffeoylquinic acid (4,5-
DCQA) 59 #FE2 Sigma-Aldrich (St. Louis, MO, USA)°llA]
Tuiste] ARESIGATE ARS A% RIS 2] Qs 7
FFEEo] 100 pg/mlLe] =5 £ 5 FAse] 5,10 & 25
pg/mL L2 A|Zsle] o] &3t HPLC ¥4 27AS Table 1
3 o] Algsislon, 4o AR-3 HPLC= UFLC LC-20AD
(Shimadzu, Koyto, Japan)& AM-3I3L AZE7]& UV/VIS SPD-
20A (Shimadzu)E ©]&3le] @53 d¢ &5 Ul 559 CQA

o) o B =]
Fe B

& AL

& E29

G ¢ FEEY F ZPsE T2 Folin-Denis $'H<S
st S0 FE2ES 33 SFT) Imgml 52
2383 0.2 um syringe filterE ©]-8-3}¢] filteringSt < 96 well
plate®] 20puL #53}3L Folin & Ciocalteu’s phenol reagent
(Sigma-AldrichyE 20 uL. 7}t + 10% Na,CO, (Sigma-Aldrich)
2 20 uL H7181AT) 96 well platel 140 uLe] 33+ SR{S5E 7}
BtaL ZgollA 1AIZE WEEAIZL F 700 nmel A FEEE S793
ATk & 9= S tannic acid (Sigma-Aldrich)Z ©]&-3}
o AEAe AL 700 melx 8¢ 4= e tIyst

R

= By

12
ol

A
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ABTS cation radical &M1&
7mM  ABTS (2,2"-azino-bis-3-ethylbenzothiazoline-6-sulphonic
acid, SmL)®} 140 mM potassium peroxodisulfate (88 pL)E &3+

Table 1. The operating condition of HPLC system
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stal Wo] ApetE Aol SHE o]t WAEte] ol eitZ
S oF43} A1 & stock solution® & AFE-3FAT}. Stock solution
S JdE2E 84(1:88) ¥, 734 nmollA F4%=7} 0.70£0.027) =
=5 ZHE3le] ABTS solutions A 23} TE ABTS radical 427
T &AL 98] ABTS solution 150 uL2} 0.2 um syringe filter=
filteringsle] Z}7he] == A4S ©FH G4 FEES 150l

A Edtete] 1087 WA £ 734 ol 3 Al
S $3 Aok Sigma-Aldrichel] 4]
Tufste] ARE-3HATE.

DPPH radical &7{s

DPPH radical 227183 Blois ' (Blois, 1958)°ll e}t &4
a3tk 150 uM DPPH  (2,2-diphenyl-1-picrylhydrazyl)&<8 100
uLoh 77ke] BEw SAF BEH 95 F2EL 1004 E
Fstel Mool 1087 WA B S17mmeld FHEE 24
&1%1.2 ™, DPPH radical A% Z4< 9181 Aok Sigma-Ald-
richol| 4] T &kof ARE-8FA T,
MNZzSEY

GE3H E FEE] AlxsA B S8l HepG2 (ATCC
BB-8065) M*Z+= American Type Culture Collection®ZHE ¢
slod ALE3FATE HepG2 AEZS 24 well plateel] 2.0x10° cells/
well FE= seedingstal 24417F F<RF CO, incubatorol| A vl gk
< phosphate buffered saline (PBS, Invitrogen, Carlsbad, CA,
USA)E ©]83F cell 23] washingdl$1 2™, 0.2 um syringe
filter= filteringdte] Zt7te] FE2 343 ©FH ¢ FEE
500 uL# 24 well platecl] 53k 24 2 48A17F &<t CO,
incubatorol| Al F7} vj ks wiF 24 % 48A]7Fe CCK-8
(Dojindo, Kumamoto, Japan)Z 50 pLd 24 well plated] 53t
& CO, incubatorol] A 4A1ZF ¥IFBIAL 450 nmollA] ELISA reader
(Molecular Devices, Sunnyvale, CA, USA)E o]&3le] &3=E

=490,

ZINZE 255t

HepG2 AI2ZE 24 well plateol] 2.0x10° cells/well 3E=F seed-
ingd}2L 24X]7F §<t CO, incubatorol| A wWiEH F PBSE o]-8-3}
o cellS 23] washingd1 2™, 0.2 um syringe filter= filteringt
T Z4bo] FaR S BFH dF FEES 500 ul¥ 24 well
plateol] 53132 48A17F F?F CO, incubatorol| A F7} vl 38liTt.
Hi%E 484)719] PBSE- ©]8-319] celts 23] washingd}al D-GalN (D-
galactosamine, Sigma-Aldrich) 50 mM3} LPS (lipopolysaccharide,
Sigma-Aldrich) 10 pg/mLE &8 LPS/D-GalNE 500 pL¥ 24
well plateol] 53+ ¥ CO, incubatorol|X] 48417 HlsIAT). HY
% 3 well plateS 3,200xgol A 1087 AEZ S & AJsds

Items Conditions
Column Prevail C18 250x4.6 mm, 5 m (Grace Davision Discovery Sciensce, Deerfield, IL, USA)
Column temperature 40°C
. A: 1% TFA (trifluoroacetic acid) in 3 distilled water
Mobile phase ; .
B: Acetonitrile
Flow rate 1.0 mL/min
Injection volumn 10 uL
Detection 330 nm

Gradient condition

0 min: 15% (B), 3 min: 15% (B), 7 min: 19% (B), 15 min: 19% (B), 28 min: 32% (B), 33 min: 90% (B)
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3]4=81aL A3l 7] (Konelab 20B, Thermo, Vantaa, Finaland)E
o]8-3}ed GGT (gamma (y)-glutamyl transferase), AST (aspartate
aminotransferase) 2 LDH (lactate dehydrogenase)& =74 3+t

Tumor necrosis factor (TNF)-o &4

HepG2 AIZE 24 well plateol] 2.0x10° cells/well =F seed-
ingSlal 24417F < CO, incubatorol| A HiYkEr 3 PBSE ©]&-3}
o cell2 23] washingd}$1 2™, 0.2 um syringe filter= filteringSt
T Zi7te] w2 e FH g5 FEES 500 ul 24 well
plateel] #3313 48A17F F%F CO, incubatorll A F7} Hl¥al4d
o}, vl 48717k PBSE ©]8-31 cell 23] washingdlal LPS/
D-GalN& 500 pL ¥ 24 well platee] #53F ¥ CO, incubator®l]
A 48217 BiFElTh B - well plate® 3,200xgol A 105-7F
QARZE & AFSolS 34257 human TNF-o. immunoassay kit
(R&D System, Minneapolis, MN, USA)S ©]-8-3}] TNF-a9| &
FS AU TNF-o FEFEA7F FHE 96 well platecl] Z}
7k A|85 200 pLA B3k Aol 2417k vESAIATE 24]
< washing buffers ©]8-3t] 33] washingdtal TNF-a Th5
2342 96 well plated] 200 pL¥ EF&13 QLox] A7
FSAIFATE 1AZE & washing bufferS ©]-8-3F4] 33] washings}
5%2] hydrogen peroxide®} tetramethylbenzidine &3-S 96
well platedl] 200 ul2 58 & 3047+ WESAIZITE 302 & 2N
sulfuric acidE 50 uLA Z} wellll #3132 450 nmo|A4] ELISA
reader (Molecular Devises)& ©|-8-3f] §3%=E 7931 th. TNF-

ao] T TNF-a EFFAE 24slel Axsiglc,

N
-~

ROl

AN EASEA A 2 AA 5 F (2020)

7F 8] FEEo] ves AS RISkt 1). &BlsA=
5-CQA, 4-CQA, 4,5-DCQA, 3,5-DCQA, 34-DQCAY <07 &
2|=20m™, Table 29} 7] CQAL] ¥ 4,5-DQCA 11.16 mg/g,
34-DCQA 523mglg, 5-CQA 4.88mg/g, 3,5-DCQA 3.51 mg/g
2 4-CQA 331 mgg =22 YEIT} Nugroho 5(2019y &%
F AeE FEE9 CQA #4147 3,5-DCQAS] o] 145.6
mg/glZ 7Y =2 TS Yo, o] 31§E°] acetylcho-
linesterase (AChE)®ll th3t A4S UYehlle Zo=z Busgdoh

-~

& Efjnl=s g

dFH EF FEE0] TRt 74.03
mg/gSl Ao 7 FIETHTable 3). Lee 5(2015y %3 ot
< 3¢ 18.1 mg/ge] FESIHES et slew, o
s FE2ES 283 gulo we) ethylacetate (EtOAc) 3 &
= 224mg/g, n-butyl alcohol (n-BuOH)°lA+= 20.1 mg/g,
H,0 Z9ME 43 mg/ee] sliEd 3ItEe] 2 ERIgh vf ot

o)

N & Fepdls e

=2 " o

ABTS cation radical 2H&

ABTS cation radical 2452 Al59] ditshzol 93] A=A
2] ABTS radical 4/3o] == A=E 3= YHRe 5,
1999; Lee &, 2015) &2 ©FF <] ABTS' radical £2A5E &
319 tH(Table 3). &89 F W3} W2 ABTS' radical &
A &447 FEE2 Fx7}F 50, 100, 200 2 400 pg/mLe] H
el FEH G5 FE2EQ ABTS' radical 2752 22 12.22,
25.05, 40.89, 68.55%<] A~A&S HTh Yoon (2018)> 33
A R ofeke FEE9) ABTS' radical 274% 24 23 4 %

yoff

of

SAIXZ| IC,i= 2589 ¥ 199.42 pg/mLOZ B3RO Lee 5(2015)
ARAsE AFTF Had(mean)s} EFHIHSD)E UYERAR HEFH 70% NEE F2E 313 pgmLolA 463%2] ABTS' rad-
3, GraphPad prism 4 (GraphPad software, La Jolla, CA, USA) ical 271%°] Y& Aog BHIstT, o] W IC,= 34.3 ug/mLS)
£ olgsle] AdYuA] EAHEA (one-way analysis of variance)S Aoz RISIALE BFF FE2E ks &4o] g=2A ek
A & p<0.05 oA Tukey’s multiple comparison testol] d A A7 A7) 2 AHIA S So] P ujH Aoz
o3 ZF AT A k] fo]8e AgsTh s, 22 ZEus el 7IQlE AoE HekE
Zdu gl nEk DPPH radical 2715
g JdALAREE s S48 A o o) gEE
Caffeoylquinic acid (CQA) &4 DPPH ]2 275 216 @)z A7t 5442 7K 2
4FH EF FE2E9 CQA 445 307 olulel 559 CQA o] 517 nmellA 7Het EFE=E JehY, gatsl 223 vks
uv
1 Standard
500000
] 5CQA 4-CQA 3’5—DCQA3,4—DCQA
250000+
] 4,5DCQA
4 3.4-DCQA
] FHENG 3,5-DCQA
500000—_
250000 45DCQA
] scQa 4CQA
7 0 T T T T T T T T
0 5 10 15 20 25 30

Fig. 1. HPLC chromatogram of caffeoylquinic acids of Ainsliaea acerifolia water extract.



GFH dF FEE

o s w3t 479

Table 2. Content of caffeoylquinic acids in Ainsliaea acerifolia water extract

Content (mg/g)
Sample
4-CQA 5-CQA 3,4-DCQA 3,5-DCQA 4,5-DCQA Total CQA
AAWEY 3.31£0.4% 4.88+0.8 5.23+0.5 3.51+0.3 11.16+0.6 28.09+1.7

Ydinsliaea acerifolia water extract.
IMean+SD.

Table 3. Antioxidant assays of Ainsliaea acerfolia water extract

TPC" ABTS radical scavenging activity (%, pg/mL) DPPH radical scavenging activity (%, pg/mL)
(mg GAE/g) 50 100 200 400 50 100 200 400
AA? - >99.00% >99.00° >99.00° >09.00°  79.43+0.87° 92.31£047° 94.40+0.09" 95.50+0.18"
AAWEY  74.03+0.36" 12.22+0.33% 25.05+0.27° 40.89+1.67° 68.55+2.17° 14.97+2.40° 26.84+0.87° 41.18+1.59* 55.83+0.96°

"Total phenolic contents were expressed in terms of mg gallic acid equivalents.

P Ascorbic acid (positive control).

dinsliaea acerifolia water extract.

“Mean+SD.

SDifferent letters means significantly different at p<0.05.

NS
] 1

S 100
s =
[ ol
o )
o .
S 75| -
R
£ 50 "
3 e
s 3
g .
= 25 :
(8]

0 : D

AAWE(ug/mL) - 100 200 300 400 500

Fig. 2. Percentage of HepG2 cells viability at various
concentration of Ainsliaea acerifolia water extract (AAWE) for
24 hr. Values represent the meantSD (n=3). NS means not
significantly different at p<0.05.

ste] e Hepdo] galE= A E o83 Wyolth. W
G4 F2E FE 50, 100, 200 D 400 pg/mLe] HL oA oA
14.97, 26.84, 41.18, 55.83%2] DPPH radical &7%& YeATH
(Table 3). Lee 52015y ©53 &g F2E 2 ZF §7]80
2o Uit radical 2AFS H7FE A3 125 pg/mLe] Fxl
Al olEre %é% 66.3%, EtOAc ¥3 77.6%, n-BuOH 3
684%2] 2ATS UERATIY Rtk diFE JAE ol
EZA5= Aoz dHF HsdELS free radicaly SHHOZ A
ARG radicale] 71Fol Wt A o2 g HEidiol
ZA13}7] WFo ABTS'®} DPPH radical &7 EAdo] zfolE H
o= Ao vkErh

M=EzSM

GFH G5 FEE s AUt wE HepG2 A2 A
E8E UFH I FEES 24A17P APtS W RE =
oA AE=Ao] e Ao LRIt (Fig. 2). Seo(2017y= Raw
264.7 cellel ©FF &S FE2ES 15, 30, 60 pg/mL FE=2 24
AlZE ZEEs W BE X2 sRdA EHO] %ith Hi
dl 212, Yoon(2018) 3T3-L1 cello] T3 olekS
100, 200, 300 ug/mL F=Z 24A)7F ﬂﬂoma o =

=2 flo o

=z == 1
===
L= N
T O

Table 4. Effects of Ainsliaea acerifolia water extract on the GGT,
AST, and LDH activities in HepG2 cell treated with 50 mM D-
GalN and 10 pg/mL LPS

Group GGT AST LDH
Normal" 5.75£0.329"  4533+0.52'  345.93+3.80"
Control” 7.05+0.48" 62.57£0.85"  716.90+20.97°
SM-50" 6.2440.69" 36.27£0.57°  431.61£6.30°

AAWE-50" 7.16£0.45" 56.29+0.55"  714.45+15.70°
AAWE-100" 6.63+0.20™ 54.61x1.13°  699.53+18.60°
AAWE-200° 6.52+0.37" 53.6240.61°  655.87+7.17°
AAWE-300" 5.79+0.33° 53.62+0.88°  658.03+6.40

“Not treated.

250 mM D-GalN and 10 pg/mL LPS.

ISilymarin (positive control) 10 pg/mL, 50 mM D-GalN, and 10 pg/
mL LPS.

Ydinsliaea acerifolia water extract 50 pg/mL, 50 mM D-GalN, and 10
pg/mL LPS.

Ddinsliaea acerifolia water extract 100 pg/mL, 50 mM D-GalN, and
10 pg/mL LPS.

9 dinsliaea acerifolia water extract 200 pg/mL, 50 mM D-GalN, and
10 pg/mL LPS.

Ddinsliaea acerifolia water extract 300 pg/mL, 50 mM D-GalN, and
10 pg/mL LPS.

"Mean+SD.

Different letters means significantly different at p<0.05.

N AEEAC] gl AL s My B wER 95
2o A% AE2A 75 9ER Ao 71T B B
whet)

M= 2553}

Hesz A3l LPS/D-GaINS A28t 7Hs5AS fsted

23 FE2EY HE 25EdE °L0}£°kﬁ‘r(Table 4. 9
27 2 g A Rxshe, AW wolrlse 8t
ojif YL THZNA Frele AR °¥x4x1 GGT2]
223 A3} LPS/D-GalNS 39S uf A} H]
%‘ﬂ% A s GGT &40 F7keti oy o
300 pg/mL @M AR £ GGT B4L
bJr Al EER EASH 4, 7F 739

r
by,

o ox o o ¢

!=J

I
N
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TNF-alpha contents (pg/mL)

b

4 ab

2

0 I
D-GalN (50 mM) R + + + +
LPS (10 pg/mL) - + + + +
Silymarin (50 pg/mL) - + -
AAWE (ug/mL) - - - 50 100 200 300

Fig. 3. Effects of Ainsliaea acerifolia water extract (AAWE) on
the TNF-o secretion in HepG2 cell treated by 50 mM D-
galactosamine and 10 pg/mL lipopolysasccaride. Values represent
the mean+SD (n=3). Different letters above a bar means significantly
different at p<0.05.

Ax= de] AHEEE ASTY] 24E& 543 43 LPS/D-GalN
< AYsAS o G vt BE Aol folsHAl
AST B4o] Frheldon, &35 45 FEES Aod B
Aol A fFelshAl AST E/do] ZHAasiqitt. A7dash ha st
ol—/ﬂzok 2t un-@h:ﬂ 23 1 omglz‘sﬂz o°ﬂ"‘1 Zy].o].ut]’ 4
Z¥h4elM GG, ASTE} A H2ERE frelEo] St
3 FYg FEkel SAECA oF 1M A FUkeke Rl
4#x LDH 84S 53¢ A3 LPS/D-GalNS A 3t0S o
R s B IRAS % Aol 4 LDH 2/d¢] S7lstlal &
Z3H G5 FEFES 200 pg/mL o AT AT ollA] iz
o %QJE,QE Eig—/\‘]ol 7L/\O}1—_ 740 ;}.o ]_ q_
=38}l3} A Eo U EA3= CQA= caffeic acid®} quinic acid”t
A3 sltEolA N o]714= Y& phenylpropanoidA] 3}EHE<l
peoumaric acid®} ferulic acid7} &g sFE7HA EFsHH,
caffeoylquinic acid= A3 sh= caffeic acid®] 4 w2} monocaf-
feoylquinic acid¥, dicaffeoylquinic acid¥r, tricaffeoylquinic acid+
5ol AtkPark 5, 2009; Park 5, 2017). ©]& 3 SHELS 7Y
gk kst BAE 1528, &Y &9, dutolg: 23 R
3 g, sl a9, dad & A &3 Fol BaEe 3l
tH(Zhao 5, 2006). Park 5(2017)& 3,5-DCQA7} HepG2 Al Eo]
hydrogen peroxideol] 2]l 2ola Fi® 4Hs}d AEg 2 o)
g RS a9 AER &4 A g yE2 %%E]‘” 7%
;q X gi il/ﬂg &
olFo g 7]'/\75]'q—.1~ E..J_O}‘O?\E]' 019}‘ 7]'01 =F %%9] ok
3t 8 7t RS §¥= FFH FEEY T8 A8 CQAdl gt
Aoz ByE v} 200 (Choi 5, 2005), Yu 52015y 23 2
FEE0] 7+ 24 W SOD &4 S7HI7IAL A d3ts) gk
< JAAFCEN 7k S SsATE Wl 2Rl
skt % A €44'°1]"1 HiE uie} o] ©EH G5 F=
ik 7& HE a3t e o= vty
o e

T3l dopry] 98] ELISAS 53t

o] TNF-02] &2 A=t Monokine?l TNF-o= o7 Y
S Tk S RA FE fAE o) EHIHET, o
T WS Al APRIEFRRIS 7H ofy] F7]e] &4 Al T8 o
kS &} (Sakaguchi 5, 1999) ©] & TNF-ox= A} 3] 34
o] 8 QIAZE TNF-oE A= Zlo] IdF XBAM F8
lomAZ IEA UtkSuzuki 5, 1996; Park 5, 2008).
B npe} o] LPS/D-GalNS A stas o B4
2] BE Aol TNF-o 2471 5oz 5718t
g T AeH, &FH I %%g 100 pg/mL
7S o TNF-ao] #H|7} folaiA astke A8 &
]_

o
jud
-
o

o1k &= UAh Seo (2017 TEH ok %‘%%o] RAW
264.7 A3 LPSoll &3] FE=® TNF-a8] EHE Asl= A
o2 BY Y. ol#e AME E u dFFH dF FEES
GalNel| J3l] fr=% °ﬂ%~ FSoA TNF-o 28] 9712 S &
ZuhS-S el Zlog ddd
o ot
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