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Anti—Inflammatory Effect of the Extracts from Leaves and Stems
of Thymus quinquecistatus var. japonica (H,Hara)

Sun—Mi Lee*, Jeong—In Baek

Department of Aroma—Applied Industry, Daegu Haany University, Republic of Korea

ABSTRACT

Objectives : Thymus quinquecistatus var, japonica (H Hara) is a member of the genus 7hymus of perennial aromatic
herb, and it’s designated as a natural monument of South Korea. It has traditionally been known to have protective
or therapeutic effects on various human disease including cerebrovascular and neurological disease, Recently it was
suggested that essential oil extracted from thyme has anti—fungal and anti—bacterial effect. The aim of this study is
to investigate anti—inflammatory effect of Thymus quinquecistatus var. japonica in Raw 264.7 macrophage cell line,
Methods : The cytotoxic effects of water and 70% ethanol extracts from 7Thymus quinquecistatus var, japonica, was
tested using MTT assay. Inhibitory effects of the extracts to nitric oxide production and mRNA expression of
inflammatory cytokines were examined by RT—PCR. Also, MitoSOX-red assay and JC—1 assay were performed to
determine if the extracts can inhibit mitochondrial ROS accumulation and maintain mitochondrial membrane potential,
Results | In LPS—induced inflammatory response, the extracts efficiently reduced nitric oxide NO production through
inhibiting mRNA expression of iNOS enzyme, In addition, expression of the proinflammatory cytokines, IL—18 and
IL—6, was also down—regulated by the extract treatments, Excessive accumulation of mitochondrial ROS induced by
LPS was inhibited in the extract treated cells, which finally protected mitochondrial membrane potential,
Conclusions : These results showed that water and 70% ethanol extracts from 7hymus quinquecistatus var. japonica
have anti—inflammatory effect through down regulation of IL—18, IL—6, and iNOS, and also have antioxidative effect

against mitochondrial ROS accumulation that promote inflammatory response,
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(cytokine)?] Eu|E =Z3}?. 3+ iNOS (inducible
nitric oxide synthase), COX (inducible cyclooxygenase)
59| 4 WES Z7HA A nitric oxide (NO)9} 22 &4 3
A% (reactive nitrogen species, RNS)I} ZTAAtALZE
(reactive oxygen species, ROS)9| &3 iy, 12
o3 Bt Al Y AStAEFAE 95 WSS O T
g3, 43 1BH 0 AR Yol AT BoY 7]
AGHZol Xk, NO& A Foll wet fafl A=l =
AN E A5 ¥hgo] st FEHAY THdFez
SEE A B AxZ 9 22 2358 EAAIIAY AlZ
YollA f42 HolE do & g, webd F=g WY
vh8-Z FAs] Aojst= Aol AAY AL FASH= Hel
o Fastct,

w2184 (Thymus)-2 &3] &t thdy EE2AER,
S0 A= WE3Fo] Thyme (B}, Thymus vulgaris) 2.2
FEEm, 53] B9 Fhie= 23] Ao, TEA AF 2,
TES 357 4% 2 FY NEE BHOE 9P AMEH
o] 9P dt=o] B WS Thymus quingquecistatus®
BREH, HEHOE TE AW AF 5o A%S AL
Aoz FelA Yt DT 2 WE HNF (Thymus
quinquecistatus var. japonica)S SZEo|ATt A=
AAZIEE A28 24 Tad A7 2 A4dF A 7 E
= B7F 2 e}, 53] ek AE5H a5l et
F T Yo A= Ao Al Aspergillus nigeret 35
9 teket 29 Hupold AFS FUste  Candida
albicansol T FAFA-E-S 7Hth= Zo] Bud uf I},
T MuE|gke] 8 WFAER] ElE (thymol)dl thet A+%
ot paE o], wheA0 § AL A Ze} Bk u A EZ o) A
thymolo] €% T Alo]E7}Ql TNF-a¢} interleukin—6
(IL-6)9 ¥&L AT 22X FJEF 4 Yehditks Ao
gr 2w QoY ol2dt AT EL AR g ax
et Bk ZAS AL Jen, FAl gt d54
Ao gt i B A r EFEA AWt &§ 7t
A& gttt & 4= ot

o|Zro] Wig|3F Ex AW o] A= ohddt BETHA
Aol W A7) o] Fo|A oy, oI At F= &
e HIZT AFHA o] Fo|AH 7)o AFE AT A=
AR, & A 299 FHZ AREEH T AEY Ah+=
T2 BATF 300 o5ty S AER} HJELRE o]FRoF
A71o] ARl AE FEET I AEY TF 2 Ado] ¢
ol &= Q7o I A% = gk 5 vk B dA7HA
o|F0iZ FY BAH AFEL FEEY AP AFo| 0E FE
T Alo|E7IIS] W BISHE Hudo 2 g5 v &
43t ARE ©ed] Hwg A7t 5 o|Roigten, %5
vhSa Al i) 24440 B T oA E 71 A
T AR gt olof 7 A, AW g+ %
erE FEEY IE &4 2 1 I 7AE FHskLA,
lipopolysaccharide (LPS)E @Z4Wh2o] =% Raw264.7
AN 2 Al EeF FE5E A & 34 A
T} SAER QI3 n|EZE oY 7] &4 ARE &
skt

I. Az 9 3y

1. 43 A=

1) FE=
2 Aol FE2& Yl AEE AW (Thymus
quinquecistatus var. japonica)< & ALo|A AR
on, AE9 A £7)E ARSE & FE9 ALY 4
& F25 YA SHRFE AR FFY 108 Frtste] 85T
2o A AT B FES JYstg ey, &R L FEE 9
A= AR FF 10819 70% et Sz AL 24
A7t St AA ST 74 FEHLE AR st 5
4 52 Azxstac. AN 4+ FEET JdHE &

tzbol =582 19.5%, 11.7%A L.

(12

}

N

2) A&

Raw264.7 MZF AZ HEE& S 93 abcam
(Cambridge, MA, USA) A}2] CCK—8 assay kitE AM&3s}
gt Az W 8% S f=str] Hell ARggE
Lipopolysaccharide (LPS) 0111:B4= Sigma—Aldrich
(St.Louis, MO, USA)4llA, NO &4 ¢|%t NO [NO] Plus
Detection KitE= iNtRON BIOTECHNOLOGY (Sungnam,
S. Korea)ollAl TYste] AME-SHGITE Al W RNA F&&
95 QIAGEN (Hilden, Germany)2] RNeasy plus mini
kitE AFE319. 2, ThermoFisher SCIENTIFIC (Waltham,
MA, USA)9] superScriptTM III First—Strand Synthesis
System<r AH&-3Fo] cDNA &S A dFstgict, nEZ=g o}
W Bt Zele A3 ARERE MitoSOX™  Red
mitochondrial superoxide indicator+= ThermoFisher
SCIENTIFIC (Waltham, MA, USA)o|A Fstg o, m)
EZceol ghdY] &E g JC-1 Assay kitE abcam
(Cambridge, MA, USA)o|A -3l ),

2. A% U9
1) MIZ bi 2t
oA S8 macrophage like cell-lineQl Raw 264.7 Al
EFE 2N EF L3 (Korean Cell Line Bank, KCLB)<]|
A EF ghokth AE wiFE 37T, 5% CO2 AR {X
stgew,  wjX]&=  Dulbecco's modified Eagle's

medium(DMEM)®}| 10% fetal bovine serum (FBS)2} 100
units/ml penicillin, 100 gg/ml streptomycins H7}35}4
AHg315ict,

2) M HEE 212 Sot =4 EIt
Raw 264.7 Al ZFof tigt Huj=)d F229 M3 A &
=g 2457 fste FEE A &0 WE AZ AEE

9] zpolE FRIstgtt, ArohgliE MEZ2 NADH, NADPHe|
98] 1-Methoxy PMS7} & o] kMg o= WST-8¢9]
AAE Addozn F¢E formazan ZH o] QAR
oA HE 98S 83 WST-8/1-Methoxy PMS A|2AH
oz Nzg 2L $3s¢rt 96—well plateo] 3x10*



cells/well2 NEZE EF3te] 2447 tAsE AX §, A
Wajgr 44 9 ougE &5 247 1, 10, 100, 1000,
2000, 3000, 4000, 5000 pg/ml 9] FEZ 24X7F F¢t A
gatgr}. o] & 10 x19) Cell Counting Kit—8 (CCK—8) &
NE Hrbste] 37TCAA 2A7F Bt AbsH-8H WHg-S FEgh
F, 450 nm HFN FF=E SHAY SHE FH=E
th& o] 202 Ailste] A FEES v wstget

A& QT FE
ATl 58

AEE (%) =|1— % 100

3) Nitrite A7 &M =

A% vk oA WA EE NOT Y 528 37| Y3l
Griess Reagent system< AME3IHTE, 4 Raw 264.7 Al
ZE 96—well plateo]] 2.5% 10 cells/well 2 BF5}o] 24A|7F
B HESel, FEHE AW F2ES AA Y
INZE & 1 pg/ml =2 LPSE A5t 24417 5 45
TS EASAIFHSH, wiX] 100 plE FFI 5H
Griess reagent®} 31| 1087 93 AIF T}, vl x| o] £3)
8h= nitrite?] & 540 nm A FFES A5 &
olstg o, I %9 7|&L d<4 343t Sodium nitrite
(NaNOy)9] s ®E IA 02 A3t

Table 1. Primer sequences for RT—-PCR

2ol B

A=EsHs a4+ 127

MR

4) EF Oi7H QUXte| Lsigf Ha 2
AdEE =29 Ao WE A% il AolEAIY
mRNA & W3S reverse—transcription polymerase
chain reaction (RT-PCR)& 3| Eelstgct Zr 15 ¥&2
100 mm cell culture dishol] 4x 10° 7§2] Raw 264.7 A=
Bt 24X 7F B¢ HAT A &, sEEE AR
S22 IAZF AAZSEL 1 pg/ml LPSE F32ste] 24
P 5 4% B &5ttt Al W total RNA
X

3 2}7}

232

& 1x PBSE NZE 3T &, scrapers 0|3}
MZE 3435t & RNeasy mini kit(QIAGEN, Germany)Z
RNAE &3¢ttt Total RNAZRES cDNA FHAS
SuperScriptTM III CellsDirectTM c¢DNA synthesis Kkit
(Invitrogen, USA)Z =33} th T H cDNAE FFO=
ARg38le] IL-6, IL—14, iNOS, COX #A4#e] @S RT-
PCRZ &¢Ity on, 2+ $AAE Gapdhd ok (Table 1),
Z+ 84 Z2] RT-PCR primerE t&}lsH7] €34 Primer 3
9 =2 3 (http://bioinfo,ut.ee/primer3—0.4.0/)< &
stRem, tAolH primer?] TAL ntIZ AL 9 F] 3o
ZeY3tAch, RT-PCRY] cycle 50C, 38 95C, 38 (95T,
10& - 60T, 30%) x 253] AL Z £Y= I},

do N Ay

Gene Sense (5'-3") Antisense(5'-3") Tm(C) Product size (bp)
IL-18 GGATGAGGACATGAGCACCT AGCTCATATGGGTCCGACAG 60 174

IL-6 GACAAAGCCAGAGTCCTTCAG GGATGGTCTTGGTCCTTAGC 59 163

iNOS TTCCAGAATCCCTGGACAAG TGGTCAAACTCTTGGGGTTC 60 177
COX-2 TCTTTGCCCAGCACTTCAC ACCTCTCCACCAATGACCTG 60 184
Gapdh GGTGCTGAGTATGTCGTGGA CTAAGCAGTTGGTGGTGCAG 60 202

5) MIZ L BHAIMAZ Sxo| S0

LPSe| o8 fese dF fHEe= s Al Holl 3
= SR E AAEste] 41t 913 MitoSOX-red&
g8ttt MitoSOX—red= A4 M EojA wEZE=gof
YR Bzt T BANLC ofs) AstElel BN L
TA HEE MitoSOX-red®] #3¢] Z=¢} v|EZ=g ot Y
Sg4ka ] WA vty A 24-well plateol A
coverslip 9ol 1.5x10° cells/well2 Raw 264.7 | Z2& &
T F 4N T dAERE =, 7 AN FEES T
=R AAFstA 1A1ZE S¢t FASHAT. ©]F 1 ug/ml &
=9 LPSE 2AIZF &<+ A7ste] dFRk-gol oE Sgdits
22L& f=3k1, 5 pM2 MitoSOX-redE 718l 37°C
oA 1027 REGAIR T, I viA| 9 AloFS AAT F 1%
PBSZ Aoyl &3 &dn|7 (Axio Imager A2, Carl Zeiss
Int, Germany)& B8 AZ ol ST BHAL A5 S 3
2 gt

6) D|EZ=2|of 2He FX| &d

ol &4 GM Akl 5,5,6,6 —tetrachloro—1,1’,
3,3 —tetraethylbenzimi—dazolylcarbocyanine iodide(JC—1)
& AHESHY, mEZEE ol Y 44 SHo| 2 nEE
oot HAG(AY) §A Ee 5 oARE A
2 24—well plate?] coverslip €oIA] 1.5x10° cells/well®]
Raw264.7 AZE 24A7F 52t tAE sk, F=d A=)
FEE9 1A AA 2 1 pg/ml LPSY 2417t A E
35kt o]F 1x PBSE HiA] W AJFE Aol 2 uM
JC—1 §HE Ao A2jste] do] ke A= 37T oA
502 7+ JC-19] mEZEr ol AL FE3Y HEZEE
gop s gte] FA4Y wollE JC-10] nEZ=gof Yo A
A FAd5te F24 32 oA, Yol FURH
A o] FEE EA 5 54 Fg-g Wole Yol LA,
&3} HAu]7 (Axio Imager A2, Carl Zeiss Int, Germany)
L2 JC-19 FF Az o|mA S WYt nEZE
glof s ¢t 51 R JC-1 thFAl(red)oll gt T=FA

= A

[ |



128 K K BB #r 38— Vol, 36 No. 5, 2021

(green)®] @3 A F=E o vl&(red/green)2 A4St
of WA,

+
SAH o 25

i—test(FEAR)E TAR SAE O, p-valued0.05 o
Aot A 9olut FAM R folst Aoz Bursan,

I, 2 3

1, AN FE20] AZE AEE vl 9F
HF $2EY P9 E52 A UL Raw
264.7 A ZFo] B3t 2 2B A A2 =S AR
FER, FAT AE S JeiA g Aol Hx 5

180 1~
BTM-W mTM-E

160 4 *hx
140 4 *kx

% ki

120 4

100 A

80 o

Cell viability (%)

60 o

40

20 ~+

0 1 10 100

TE 37| g8l ME BEE 3L AYsyet. 1~5000 pg/
ml U] 8 TR 7 FE2ES Ao AW F 94
4 et FEZEY AE 54 AR5 IR A, F 28
% 1000 pg/ml FE7HAE 27 v 238 N=E A
E&o] F7Mt= S BA (Fig. 1). 53] 1000 pg/ml
FTEOA L YEES HYlon, d5 9 g FE2E A
ol A 22k 165%, 144%2] N BE2&S el At

o] A= A=A AW F5E0] Raw 264.7 cell?|
AL FAANE £ ke 7HeAE BoEn & #2000
pg/ml o148 eEoAs F FEE A Ato]dA] Al
AEgo] Zo|7t YErstth, 4 FEE-2 4000 pg/ml A
TAANE 100% 1449 AEZ AEES B2 §Hd, ofee &
E2 2000 pg/ml HgFoA 80%2] AEES, 3000 ug/ml
ol Aol Al 20% oI5| mi$- W AEEE BT,
A FEEEY AfHE FE2EY AZ 540 9 #3232
ok 2 A AE ug o g o|fo] g &4
AP T 228 BE 1000 pg/mlE 1 =2 A5}

2

*%

1000 2000 3000 4000 5000

Concentration (ug/ml)

Fig 1. Effect of water (TM—W) and ethanol (TM—E) extracts from Thymus quinquecistatus var. japonica on cell viability in Raw 264.7 cells.
Cells were treated with 1, 10, 100, 1000, 2000, 3000, 4000, and 5000 ug/ml of extract. The graph indicates the relative percentages to
the control (untreated) aroun. and the data are shown as mean= SD. *(T). £{0.05; **(1 ). £P<(0.01; **(f T ). £{0.001.

2. A Y FEE9 NO &4 84

A A Z o Al NO synthase®] &/d3te] o3 A4 9 £H
HE NOE €5 WhsdA Sast AsAYE EAE, FIYAX
EE WAl ZEE A7 AZ SOl dal v & iy
SEE 9% k3 FAE ddsts Fad upFA ol o]9
AuE|eF 44 9 ok 2&50| LPS AF=Fof wE Raw264.7
AlZ W NOQ Aol vxl&= FFS S 2, F 355
HE 1000 pg/ml Hol|lA NOQ| BAd%e] 2A Fastyl
ot (Fig. 2). €+ % A& F&2E s ZF 1000 pg/

ml F=A HZ NO 5%71 7,62, 3.12 pM=E e em,
ol LPS ©E 29 o 23%, 13% fEo] 1A, 4%
T1%, 87%9) NO A4 74 AahE Uehflet, 53] ofee
222 ATl NOY WAee] LPSE Reshd i
o4 Yz Ao F5T $EOR Fadtel (Fig, 28) 4
W 2& 2o Ul S4% Y BHS AHTHE AL B

ATt
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Fig 2. The inhibitory effect of water (TM—W) and ethanol (TM—E) extracts from Thymus quinquecistatus var. japonica on LPS—induced NO
production. Nitrite release was tested by Griess assay. and each data represents mean=+SD. ***~¢ 0.001.

3. AME¥ FEE A e 9%

mRNA @& 3}

w7l 1=

LPSZ g&uh-3o] S=% Raw 264.7 AlEoA, NO T4
49 inducible iINOS, |3 U7/l Alo]E7}Ql IL-18%
IL-6, 282 prostaglandin g4 E49 Cox29] mRNA
UE HIE ey 255 ATolA 42 st
AF 23, LPS ©= A= ¥ 7HA 444 =& LPS
Aol o3 I o] FUHAL, FEE ©E AZFolAE
=4 dz2ad FYsHA 24 A TEo] M FRIEA
Attt (Fig. 3). ol LPS| 9a A= W |45 vhgo] &
FrEYon, AN FE2E A= HE01Hd d59S
A8 FEsHA Gethe AL PRINAFE Zdoolt), &
LPSE @3 f& & Auelef 22535 Ad 250
FZ2E AP wt g A ddo] st F
HYon E3] 1000 pg/ml FEolA 2 T@o] A A
At ol AFL I 9 TS FE2= Aol BF
FYsHA TEREGeH, £3] iNOSo| &d Fa7t wof HA
et ol ¢4 NO A% 533 dXst= 242, 4
W 2259 g a5 Wt ZAE oL A A
k=

oebA, & 23S ol AW FEES IL-18% IL-6
o HdE aatF o AT FAlo iINOSY Td dAE
F3 NO A H HHE AN EN Y a5 EF
stz Aolgt Igd 4= Qlt, 3, & f3x 2 Cox2
o] e g &5 1000 pg/ml A2 FoAE 52t
4d AaE BolA] gt ol HA FE2E9 T 24
AFollA COXE Z&s dF T AR A A7 &
oz Yehts QEEY 71E dtaae AdstEE AH
o2 AWM FEEY F9 24 420 COX 43 A=
o= 593 eg INOS #H AR Sol¥ez 288 75
A& AAETE

(63

X

o frF e w

COX2

iNOS

IL-18

IL-6

I
l

Gapdh

TM-W (pg/ml) 0 1000 0O 10 100 1000
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S

{
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iNOS

IL-18

=
L)

Gapdh

TM-E (pg/ml) 0 1000 0

=
(=]

100 1000

LPS (1 pg/ml)

Fig 3. Inhibitory effect of water (TM—W) and ethanol (TM—E) extracts
from Thymus quinquecistatus var. japonica on Cox2, iNOS, IL—1
B and IL—6 expression in LPS—induced inflammation. The mRNA
expression levels were identified by RT—PCR. Gapdh was used
as the control.

4, ANEF FEE0] A2 uEZEZo} Y
240 E SH A= IF

Macrophage A|Z oA LPS A=o] &5t GZ Ato|EF}41<]

4 9 Bl nEZ=g o) Y ROSY H&Fo g Qs &
Aok A, EF B AFolA e g B4 2l A}
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Aula)sF &0 LPSY| 93] SEEE NO9 AT 9=
Aol E7RQIS WHE S Aty o R AAThE EIstA 7], A
HEF 250 g fAso| vjEE=o Y ROS 41
AAEo] A FRIstr] 5t MitoSOX—Red assay s
53 n]EZ=2]ol Y ROSY 3L AzZHH o g glstgtt,
AY AT fig. 49 Zo] €35 S A=A g2 dxd
N AE MitoSOX-red®] A&7} ]S ksl bt diy,
LPS ©5 Ao e 1 457} o Z8kA Uehd, LPSsell

DAPI

Control

TM-W + LPS

LPS

TM-E + LPS

PNE N

MitoSox-Red

Vol. 36 No. 5, 2021

o3t g% Whgo] nEZEg o} Y FPALE IA ZHHAY
< ¢ AT W LPS2 A= ¥lgo] SEE A Z|
1000 pg/mle] AuWa|gF 2229 XYL o= g4 °
qes FEE AL E—‘,:— <A gz 7he %
MltoSOX red? A&7} 7 6}9&1:} o= E”H M

o] U]Eita]()]- q] g]- 2
x—]]o}—cx] A= Alo]EFLQ1 9] E_]'q‘j_ % = E%%E.i”ﬂ 1ol &
< Uehdith= 288 €2 5 A%

Fig. 4. Inhibition of mitochondrial ROS accumulation by administration of water (TM—W) and ethanol (TM—E) extracts from 7hymus
quinquecistatus var. japonica. Mitochondrial ROS was visualized by MitoSOX—red, and the nuclei were counterstained with DAPI (blue).

Maanification: X200.

5. AMYF 20| MEECeobe] Bt
fAl e G

oA o] At LPS A=o] nEZ =g ot i E/dAkao]
SR °lf7lﬂ°§1/‘1 S WSS FEsIG e, ol A
T H g FEEY AA g Bz APEE
glstgiet. vEZE= o W) =gt %L*“hA FH2 e
ZEFot A9 &4E 2dst, 2R 2 NEZES
o9 7% FAR o]oA A=E A9 &4 ‘}< AFEE o]ojZl
oHY, olo] B AN LPS fE4 BAAL BEHo] A
HH oz NEZEZ 0L 7|5 &) ofE dFE F=A &
stz JC-1 assayE &3l WIEZE=Z|oF o A4
o RBE JASETH Raw 264.7 AlE WellA THEHE H2
Aip =4 Fge] A veS wET 23 34 dx22

mlo
]

rN

o ¢

T alolo A= grA 7} & &x|Eo] JC—10] B
A R ﬁﬁ% dhAFSHE B LPSE o] §5H A=

oAM= F2H FFo| A9 BAEHA FFo2H nEZET
oto] BFA$7F B A= ASS AT 4= AUl (Fig, 5). 19
U Aduegs o 9 o FEF 1000 pg/mle AT
Hzo| e JC-19 o=F ]7]- kst 2o AlF7) ThA
7o H, ol AN FEEY A= nEEZEd
o AL FAE & A B

S A AHRE Tt FE
288 LPS AZ0x Qg HEREl 1] BRALY B
g ARH o AWty a2 Qe FAAS nEZE
ot BFAYTF FAEeER A g FE2E0] 4%
LS o 2 9]3t A|E O] &4 T AJHREE A|ZE B33
ATHE 3 7Aoo Yot 7)E 4= Qiok,

]
ﬂo_ln‘
37
o
;‘g

, Adugek =



Control

PS+TM-W

d B0l BT NZAYEHE A+ 131

LPS + TM-E

Fig. 5. Protective effect of water (TM—W) and ethanol (TM—E) extracts from Thymus quinquecistatus var. japonica on maintenance of
mitochondrial membrane potential, JC—1 assay was performed in Raw 264.7 cells. Fluorescence emission shift from red (590 nm) to
areen (529 nm) was monitored at 488 nm excitation. Magnification: X 100.

v,

°11*1L ?HH AA7] u%?l Aol 7HAE o
&5 AlEZoA Zd Oh- a 7—‘}3

o™, NO *M o] 71od3}l= iNOS &49
IE JA] 2 91%116%@1 Ao 2 NO9 2r#He 93514
FAEAFHT o2 o H 435 vhs DHEHA dZ2E] e
4k (ROS)Y 43 sy, duie|gre] & 747 5
EEo] nEEE ot Y E44k49] B E5HS JA 5t H|E
ZEgof HHAE FAANALEHN AT AIEFRIY £
HE ago g AR 4= ke 7He S AAETh A2
A Az o] SASHE eI 4 e F7HEQ Aol o F
o] Ao} shzlot, nEZE ot urH ] Bt vEEEE
ofo] 7|5 AR olojx 1L dRo] E NE AMH HERE &4
3t AZITE A2 B2 Ay ATES 59 3-}0134 LI I=
wEka], HulEgF 2E550] LPS =24 €% vh8 AAY oA
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