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Effect of Violae Herba Water Extract
on the Proinflammatory Factors of LPS-Induced Macrophages

Hyo-Sang Han
Department of Health Administration, Joongbu University

L °oF B oY= XAGEF o fFuE hAAETQ RAW 2647 AEol M A3pAA4 FEE0] A5 vizfAl Al
n A JEdS AR A AR FEEo] M EF RAW 264.7 Al A AE S| WA= &S
ZA} 817] Yate] MTT assay S 24189t} B3k Bio-Plex Alo] E7Fel £4(cytokine assay)S £3589 NO, ¢1E]%7] (IL)
-1B, T 2

¥ A} JAZHTNF-a) B IL-69} 22 thekek Aol E71I(cytokine) o] skl o3 2siA 4 F5E9] F4F &3
£ ZA} stk AsAA éé%& LPSE % ® tiaAZelA NO, IL-18, TNF-a 2 IL-69] %2 25ug / mL o]0 2
FrofatAl Aslstdon AE AEEAE W) gk oleidt Ao AR FEEC] LPSE sl tl2]A| oA
IL-1B8, TNF-a 2 IL-69} &2 %’.ﬁ%é ALl E711(cytokine) o] A<} ##HE FAS adE 2etie S AR o
2 AAAL o] &3 dF5 A HHd A8A ] MESL A7 v BaF Hpolt,

FAlo] 1 ABAH, Aol B9, AB A, FPFEI, AAE

Abstract The purpose of this study was to investigate the effects of Violaec Herba Water Extract (VH) on the
proinflammatory factors of lipopolysaccharide (LPS)-induced on the production of inflammatory mediators in RAW
264.7 mouse macrophages cells. We examined effect of Violae Herba Water Extract on the cell viability of RAW
264.7 mouse macrophages cells. Futhermore, After 24 hours treatment we investigated anti-inflammatory effect of
Violae Herba Water Extract by the production of Bio-Plex cytokine assay, concentrations of various cytokines such
NO, interleukin(IL)-183, tumor necrosis factor a(TNF-a) and IL-6. The water extract of Violae Herba significantly
inhibited the production of NO, IL-183, TNF-a and IL-6 at the concentration of 25, 50, 100 and 200 gg'mL in the
LPS-induced RAW 264.7 mouse macrophages cells with no changes in the cell viability of them. These results
suggest that water extract of Violae Herba has anti-inflammatory effect related with its inhibition of proinflammatory
cytokines such as IL-1[3, TNF-a and IL-6 in the LPS-induced RAW 264.7 mouse macrophages cells. Further research
is needed to develop therapeutic agents for inflammatory diseases using Violae Herba.
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“AM]% Viola mandshurica Baker H+= SAH]% Viola
yedoensis Makino (A1H]223} Violaceae)?] ©Zx"gkal 4=
AEol k.

AsA A o] R0 7 Azl vldA(glycoside), &
2tH o] E(flavonoid) Sl FrElo] Stk Fell= #@
(wax)o] $HrE o] QlaL, 1 &oll& B3} A4 58%,
GFF 103%, 28t At 34.9%, ©skea oF 47%7F
2grE o] o1l kAo 2= ks E5(3], HAl
X RS G4 2 aHE] ol Y FF-Fd o
gt grdS a6, T a37], Frrels BEd A
SR8 Fo] Rixo] 9t

& gholg A o7 Jag(le] 7HA A A
5 A)e] o] &l WS on R 7|¥o] vE
2] lolA F97F AFHA Fepar QoA WAL &
v o8 FF7Y A & 3 Axe] WsolH o
d F71E Xk el 2 dnEe AdA 2
o2 HE WAy 9] AWy 22 dFA A3s
keI,

LPSE i34 o2 vl 4 A E(macrophage) Bt T3l
THmonocyte) 2] toll-like receptord(TLRA)E AF=atH,
interleukin(IL)-18 , tumor necrosis factor-a(TNF-a)
2 [L-65 ¥3F3F pro-inflammatory cytokine, nitric
oxide(NO) 2 eicosanoid] w0 & F3gte} o]st o
Sl EAEC] SR dojuAY A= ko]
oJoJ A A HH o] AWARl ARE gttt &
A dom dSvs Z7)dE Alo] 7RI (cytokine) %
2tk Ax(nitric oxide) & AAkste] ALl Tag o
& ghri10].

=

H Wg w7 EARl
S 2A7ed A3 A7 el AP Qo
cytokined] A& a3t A AEU 248 A
H3IA 7] 3L oJE cytokineS TFE cytokined] FH-8-S
Ajsk7] &= sk, 3 54 cytokine®] 285 HEAHo®
At JAA 7L AAA ] EA sk AR deA
em 9% miEAIL-18, IL-10, TNF-q, IL-6 )<

Al EAI] 4F R A
[e]
AR
A

12 o H

AASHE B4S sy, 7hg W ds 9tk
o1 Asgle] A7l To] E AHoltH11-13].
Y ApEe o3 SRSl A3 AF AFE
)3

=

ole] & AFolxE AAAG Y FFE T thste
ol 7] 9t AFAAE EFEst] Axe A=
(VH = Vidlae Herba) & tl’d0 2 ti2 A9 RAW 264.7
A3 2] A|EAYEE(cell viability)ZH LPS(lipopolysaccharide)
2 9% NO(nitric oxide) 22]31 IL(interleukin)-1a,
TNF-a(tumor necrosis factor a), IL-3 5-2] A}o]E7}91
(cytokine) A3 7tell tigh PFS 2Alsto] st 4
FHE A7)l o]o] Bt uioltt

2. A=

Pk

W

2.1 A=

2.1.1 oA

Aol ALgd 23R4 (Violae Herba)2 3t A&
9] TFS B FAIAERH 2017 | 6 ol TFANO;
2017-006)3F3 o™, kAl & 7R dista shej st 22
gl A sl Ago) ALge FAle g3 Al
2 7])(Branson, USA)E ©]&3t] BTES 7156H 8l
of iz Aol A3}

2.1.2 AxXF

Aol AMEE M¥EFE RAW 2647 Al*¥E(mouse
macrophage) 24 3h=1Al| £ 52 3 (KCLB, Korea) 0. 25-
B Tiste] Agol AR&-shaTh

2.1.3 A¢F 2 717

B 2188 Qe MIT assay kit(Sigma, USA), NO assay
kit(Sigma, USA), FBS(Sigma, USA), DMEM(Sigma,
USA), penicillin(Sigma, USA), streptomycin(Sigma,
USA), ethyl alcohol(Samchun Chemical, Korea), methyl
alcohol(Samchun  Chemical, Korea), EDTA(Sigma,
USA), DMSO(Sigma, USA), 1xPBS(Sigma, USA),
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Trypsin-EDTA(Sigma, USA), Bio-Plex cytokine assay
kit(Panomics, USA), Fluo4 calcium assay
kit(Molecular Probes, USA) 5-0] AH&5Ath 7} A2kl
FEAL AL 57 oY Ao=E o] A&t &
Ago] ARgE 7]17]% Bio-Plex 200(Bio-Rad, USA),
microplate reader (Bio-Rad, USA), CO2 incubator (Nuaire,
USA), water bath (Intron Biotech, Korea), rotary
vacuum evaporator (Eyela, Japan), research microscope
(Becton dickinson, USA), fume hood (Hanil, Korea),
centrifuge (Hanil, Korea), clean bench (Jeio thec, Korea),
ultrasonic cleaner (Branson, USA), ice-maker (Vision
Scientific Co, Korea),

vortex mixer (Vision Scientific Co, Korea) %°|t}.

spectrofluorometer(Dynex, UK)
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2.2.2 Cell culture

2] M EF2 RAW 2647 Al¥EE streptomycin (100
pg/mL), penicillin (100 U/mL), FBS7} 7}¥ DMEM
HiZ| 2 37°C, 5% CO2 w710 Al vl =] AT oA A Z

¢l RAW 2647 AEZ flask (75 et 7))ol F1F
Z23F 3 3 7407 wj9kM ¥ FHS PBS(phosphate
buffered saline) &4 0.2 7jFo] A& the 2 flask
F 0.25% trypsin-EDTAE (1 mL)S Y 24 1
2 A2 e T trypsing A& WL 37CAA 527 B
et AELE "olEd A wjdstith BAEY A
¥+ 10% FBS7F #7He DMEM #1%] 10 mLE % 7}s}
of {2171 & 50 mL culture flask= %71 1 : 29] ¥]&
2 CO, MF7I37T, 5% COyllA sttt

2.2.3 Cytotoxicity assay

AsiA 7 FEE] gAHETA RAW 2647 AlEd
Aelste] AE=go] o= AL JIEAE Yotn7] 9t
o] Mosmann[19]¢] W& &85k MTT assaye HAl

stk 1x10" cellsS 96 welloll 10004 a1 37°C, 5%
CO, Bl G710 A Bl FAI TS 24 Ao 2 3t 2.5 ]
AE W wPAE T8-S 1xPBS(phosphate buffered
saline) &A= AE BHE AoFUTE WiYFS 24R3E
& 5 s AEZujduiA| el PBSel 541 A3k
58 559 (5 50, 100, 200 pg/mL) 2 2+ welloll %12
SFATE AZujeFS PHR1 $- PBSOl =99 1000 2 well
o 1 g/mL MTT (Sigma, USA)E A3t & & 7]
st dFFIUAR Yol 22 ZHste] 2417 1t
7} vieFst ek MEmgd-S 2 s] Al Aste DMSO
£ 100p0 A2l 5 37°C wigF71elA 2417+ 5 7} vl
&3lo] TFE(490 nm) = microplate reader (Molecular
Devices, USA)E o]&3dto] A3t MEAEEL

o FA o7 AL
AIFEAEE(%) = 100 x absorbance of control /
absorbance of tested extract solution.

2.2.4 Nitric oxide production measurement
1 pg/m® LPSE d=AgsiAu &2 tdst =
(25, 50, 100, 200 pg/mL)E = A wjx|ol| o} 7} Welloﬂ
A2l skaL 24X 7 52t 37T, 5 % CO, w7l A Bl &Fsk
T A 5ol 100 wiS AAF Sk} o 7)ol e Al
°K(Griess reagent) 100 S E3ate] 158 B9k WA
711 FF=(HMA0nm)E  Microplate Reader(Bio—-Rad,
USA)E o]&3ato] S48tk Aaxe] dibsbda 474
< g Aoz AL,
AxkabaA 4 (%) = 100 x absorbance of control /
absorbance of tested extract

solution.

2.2.5 Cytokine secretion measurement

ZA4etat she Aol E7F] (eytokine) o] H] 3t =}
S FEE FHAE dotny] $1ske Politch &
[20]9] "S- $-83}9] Bio-Plex Cytokine AssayZ T}
S} Zro] AlgatT) 1x10° cellsS 96 wellol]l 100 w2
3L 37T, 5 % COp M F7]0NA sl FAIRES: 24 ARFO. %
sto] Qe WX E WA vigAE BHE 1xPBS &
Ao g NojFE & 7F wellol| 1 pg/me] LLPSES w542
(1 pgmL)AY 52 theFg F5(25 50, 100, 200 ug
/mL)EE A wf Aol ol AEakal 2487 Ft vl
stqack vjoko] b A5 l(cell culture supernatant)
S A)F 8k filter plate(96 well type)oll vlg] =H| = o]
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919 antibody-conjugated capture beadse} ZEA 71
A3t capture beads”} ©7) filter plate®] 2 wellS- 150
2] wash buffer® 7|32o] M3}, H&o] ¢ 5 7}
wellol] 30 ¥7F detection antibodyS =7} #j<k3ich. wj
o] gnEH 33 /‘ﬂ #(wash buffer)s+ F 2 wellol
streptavidin-PEZ 3} 2204 30 £3F 300~500
rSBY] 2H o2 AFujeksicl wiko] Sra W 33] A
Z)(wash buffer) 3+ 3 Z} wellol] 120 x02] reading buffer
B8k Aol A 5 71 300~500 rSBe] 7o "
=] ok3lt % bio—plex array reader(Bio-Plex 200)%
%3}01 ALo] E7F N (cytokine) 70 &l gk AFS
2 H] et

o rﬁ mm

)

>1'U

pus

2.3 BAIA
AR A2 Ao daixE PR £ FF9
2F2 YRS o™, ANOVA test9} Student’s t-test®
A3EATE p-#tol 0.00 MW wW FAH SR Fo%
zfol7h Adtk= A= AT

3. A3}

3.1 AEEA e wz

A84A)% Eo] o)A A EF] RAW 2647 A%<
220 v S Loy Slsko] AN 22
S A A4 A17h) 25, 50, 100, 200 pg/mL &=l

ne AEAES] S

120 T
l

80—

Cell Viability
(% of normal)

N b O
© o o
I [ I

Normal 25 50 100 200
VH Concentration (ng/ml)

Fig. 1. The effect of VH on cell viability in RAW

264.7 mouse macrophages cells.
Cells were cultured for 24 hrs.
Values are the mean + SD of three independent experiments.
VH : Violae Herba water extract.
Normal :Treated with media only. * represents P < 0.05 compared to
the normal.

3.2 LPS2 #4te NO AAS7el gk ax

A FEEo] LPSE e diaA xS
RAW 264.7 A3 2] NO A% 7}l tgh 312 Yolr
7] 915kl LPS(1 ug/mL)e} 3 AFsA A 558 A
28k A4 AIZD 25, 50, 100, 200 pg/mL FEoA
LPSell €3 NO #4571 +24(P<0.05) Al <A
ahlch

125

*

00} —F _I_ %
= .
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NO Production
(% of control)

1 ’+‘
0
Normal Control 25 50 100 200

VH Concentration (ng/ml)
LPS (1 pg/ml)

Fig. 2. The effect of VH on the nitric oxide production
in RAW 264.7 mouse macrophages cells
treated with LPS (1 gg/mL).

Cells were cultured for 24 hrs.

The value is the mean = SD for three independent experiments.

VH : Violae Herba water extract.

Normal : Treated with media only. Control : Treated with LPS only. #

represents P < 0.05 compared to the normal.

3.3 IL-1RAAl oigk a3}
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Fig. 3. The effect of VH on the IL—1 production in
RAW 264.7 mouse macrophages cells treated
with LPS (1 pg/mL).

Cells were cultured for 24 hrs.

The value is the mean = SD for three independent experiments.

VH : Violae Herba water extract.

Normal : Treated with media only. Control : Treated with LPS only. #

represents P < 0.05 compared to the normal. * represents P < 0.05

compared to the control.
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A2 FEEC] LPSE &43te giaA 2T 14000 "
RAW 264.7 A3z A IL-18 A4 S7Foll tigh &S & 12000} {‘
olx7] 95k LIPS ug/mL)} A AR FE552 éﬁmooo- . )
Aglet A3 24 A17h) 25, 50, 100, 200 pg/mL F=olA é% 8000 - .
LPSel €3 IL-1B BAS7Fe frelAd M e AsH . &L sooof

= 4000 -

3.4 TNF—a AZdel st a3 2000~

AR FEEe] LSe dAshd oAl Normal Control 25 50 __ 100 _ 200
RAW 264.7 M XA TNF-a A4 Z7}l 3k ks VH Concentration (ug/ml)

LPS (1 pg/mi)

ol 7] 918k LPSU ug/mL)et A A8A4 &
55 X3 A3H24 A7) 25, 50, 100, 200 pg/mL F%
oA} LPSe) 98t TNF-a AAZ7HE 694 A 9A
skt

TNF-a production

==

Normal Control 25 50 100 200
VH Concentration (ug/ml)
LPS (1 pg/ml)

Fig. 4. The effect of VH on the TNF—a production
in RAW 264.7 mouse macrophages cells
treated with LPS (1 gg/mL).

Cells were cultured for 24 hrs.

The value is the mean = SD for three independent experiments.

VH : Violae Herba water extract.

Normal : Treated with media only. Control : Treated with LPS only. #

represents P < 0.05 compared to the normal. * represents P < 0.05

compared to the control.

3.5 IL—6 Aol tigk av}

AeAg FEEO) LPSE TS ghAEFe
RAW 264.7 Aol A IL-6 B4 7t ok JaS &
olr 7] $Jste] LPS( ug/mL)et 3 A8iA4 F&5&
< Al A4 A7 25, 50, 100, 200 pg/ml. EEol A
LPSel 93t IL-6 Ad57He o8 A AT

Fig. 5. The effect of VH on the IL—6 production in
RAW 264.7 mouse macrophages cells
treated with LPS (1 gg/mL).

Cells were cultured for 24 hrs.

The value is the mean = SD for three independent experiments.

VH : Violae Herba water extract.

Normal : Treated with media only. Control : Treated with LPS only. #

represents P < 0.0 compared to the normal.

A HSalicylic  acid), "I H]EA]

(methylglycoside), &2 =o]=(alkaloid) % t}43+ E579)
AP (saponin)& skl 31.2m Z2]9=(polyphenol)
e e atkst S A
214 AH21-23].

o]¢} o] AspA L kst EHE THA AL AT,
FeJstoll A 2rol= ASA| A Y & FEE AT A5hA|
Aol 89 o] #Ad AGE o}A BHXA] ggof, ol
g Ass & a7t doka AE A

ole] & AFolM e AAFE =FE5e] A& Al
S(VIDE ez tiaH 2T RAW 264.7 H|22] Al
EAEEY LPSE i NO, IL-13, TNF-q, IL-69]
theFet Ao 27 (cytokine) 9] A5 ol tlet F &S
skoATh

e oF

A Aow &

B\
o

o

FAk=ol tigh sk Al el A
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dojup= BAAAS S B2 &40 HAE fle 24
71702 OV‘WQEE B T 0, 58 3g, 7]
sl 59 o] yehdth @S5ugol #Hodste Al
¥+ th4) A E(macrophage), ¥ 3-+(Iymphocyte), ¥+
THmonocyte), H]THA E(mast cell), AT (platelet), A
FobA| E(fibroblast) 5°] oW FFATFOo 2 328
W (histamine), A Z & (serotonin), ol&}7) =4t
(arachidonic acid) thAFA], Ate] E7}2)(cytokine), 434t
2% (Reactive Oxygen Species) 53 2-& g5vj7h o
A7y e 3 A E T2

2 Ao M A 259 RAW 264.7 A3l =3}
A FE2ES 25 50, 100, 200 pg/mLe] FE= At
T 37CoA 24 AREEE wjdE FH, AE 54
MTT assayE ol-&sto] &g A3 A3 AA =
25, 50, 100, 200 pg/mL FZAA] A EFQ0 RAW

2647 AZO ol S fushA ggkom o A
X4 FEE] tAHETI RAW 2647 Aol 2]
Ao 54 fdek e Ae & ol

NOE= Aol A 2 ixd_ 2, daved, 95 §
thiwoz Agshs Zom deiA Utk 538 LPS

FE

(lipopolysaccharide)t}  pro-inflammatroy AFo]E7}
(cytokine) & HAN Z ol 2-8-51o] L-o}2 7] (arginine)
© 22 iNOS(inducible nitric oxide synthase)] #-&
S 2 NO BAE S7H171th ®ol A4E NOE 344
Zo] opbd WHId%E #olat INOS &47]4HS S8t
T EETE 24dah7] 913 NO A3 Aes A4 74
dhof] @e #AS 7HA YE Ao tH25,26].

AAA  FEEo] LPSE e diaAEFd
RAW 264.7 A2 NO A Z7}ol thah 98-S dolrt
7] sk LPS9t 3 AshAg 555 24 A &1t
M ETQ] RAW 2647 Al HE]gk A3} 25 10,
100, 200 pg/mL F=oA LPSe €3k NO A F71H&
o4 A AAEATE o]k o] A FE=o]
LPSE kel dia 2390 RAW 264.7 A2 NO A
A57HE AAskE AL AFAA FE=0] F=3 NO
el oJgt dFotslE A T v 'IE AL
Ues & T Atk

Ao E7I1(cytokine)S 7+ (infection), 8- inmune
response), AZ9H&(inflammation), 2]’ (trauma)el] T
& SFhEE sk 240 regulator) 24 24

8 Da-40 KDag 2 2He |24 thulzoln thakat

Atol 7kl (cytokine)  FolA, IL-1B, TNF-a %
pro-inflammatory AFo]E7}<1 (cytokme)oi G5k

olo FlO

& 2N 488 FEIHA L 18 72 Lo,
I 1Be] B 7P, 1L 16 955 o 19
FRANLe Q3o AR QB 4, F

Tiﬁ/ﬂ./‘ﬂJ_(macrophage)Oﬂ/\i gt o] T cellol] t3}ed
HEZ711(lymphokine) 8] A48-& FHA1713 B cell?] 4
2 RsE A= ﬂz](anubodyu RS F31Al
7= 8= 283 }
& dog|=d o ?& 285 28],

ASAY FEEO 1 LPSE e giAAEFA
RAW 2647 A2 IL-18 AAZ 7} thgh Qdake oo}
H7] §lsto] LPSS} 3 ASAA 5535 24 A3t &
oF th 2 A 3591 RAW 264.7 Al 3E0l A 2] 8 A3} 25 50,
100, 200 pg/mL E=olA LPSel &3k IL-18 AAZ71H=
oA A FAEH

TNF-a= AXESAE é‘ 2A T g2+
Haxgo] &y 4gE st AFH
S7HEH[29], 2 A E

a, AqUAFE F7), a8 A%
T FFAE L A AL AR F
S 3k Aoz 4EA oH30l

A FEEo] LPSE IE giaAEFe
RAW 264.7 HuA TNF-a AA571 ek 43S ¢
oli7] fJste] LPS} 3 A A FE55 24 A7t
SOk tiA A EF¢] RAW 2647 Aol 22)3k A3} 25
50, 100, 200 pg/mL =4 LPSell <& TNF-a 4%
T7He T4 A AT

[L-62 ZHAEe] e 47 tg e st
Z7 &g uigh wduke-S doy|n IL-13 ¥}
o] B cello| A 9] W92 =52 (immunoglobulin) 22
Z22A711 71548 cell# T cell ] 23ol] B 3tl{31,32].

A3AA FETo] LPSE fod gAAEF
RAW 264.7 A3 2] IL-6 BAZ7tol ek daks ol
7] 9)3te] LPS9F A AstA A FEES 24 ARE 53
A M| 591 RAW 2647 Alxol Ag]dk A} 25 50,
100, 200 pg/mL s %ol4] LPSe) 98 IL-6 BAZ7E
ol Al AT

ol9} o] ABAA FEEO] UAAEFI RAW
247 AEe) A4S FA ggtor LPSE Q&)
2 A EZE RAW 2647 AIE9] 72+ A5 EdE

ZHHS-(inflammatory response)

of z-g3te] T
el A Aol
3 (macrophage) ol A A4 =] o
¢ A=

Z=7] x}%

T

f

i)

it
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(inflammatory mediators) 45718 A4 2 9
A A AT A 0w ASAY FE=o] o
AAEFR] RAW 264.7 Al3Ee] G5l #dd =49 3
ogk wEE Q9 O A5AEs 43 e

FHaTol U5s AAbEh

ol o] A¥f, AsA A FEELS UAETA RAW
2647 Mol frolg MEEAS frdehA] FowAE
LPSE el oA RAW 2647 A|3E9] NO,
IL-1B, TNF-q, IL-62] A4 =715 25, 50, 100, 200 ug
/mL FEAA oA AA AT 5 dA A ET
RAW 2647 Ao} A d59he-S 24T & s

A=) =
FAETol = Ao Addn dow ApAYE

g% AZ AR HAH AEANL A2 E AT}
o Basih A ASHEES Al Aske
B 0T YT B Ao] $A5|ofo} s,
el whdel s A Bt v, g 3
A5k 13t Sol Qnk ol HHE WA BAL WA

& ArolM= A FE=(VHS dde= o
A A EFQ RAW 264.7 A XS] AEZAYEZE LPSE
g NO, IL-18, TNF-q, IL-69] thgt Alo]E7]Ql
(cytokine)©] Skl e BaE SAske] tat
2 AdE Ik

AA), AsAG FE5-2 25,50, 100 2 200 pg/mL 5
Lo A 2 A| 2591 RAW 2647 Aol EA A 0%
A e A4S FrdetA skt

=, A FE5-2 LPS) osiA e A
A EFQ RAW 264.7 A3 NO B/857Hs 25, 50, 100
R 200 pg/ml =M FAH R Fo4d QA A

=
=

AR, ASAA FEES LPSe| oJaiA ke tha
A|EFQ] RAW 264.7 A3E2] IL-18, TNF-q, IL-6 434
=712 25,50, 100 2 200 pg/ml FEoNA AR
o4 A AAAH T

ol de] A, AspA A FEELS UAET RAW
2647 A Eo| o3t MEZAS FUetH] oA T
LPSZ fabe tia)Axe] NO, IL-18, TNF-q, IL-62]

/\g A=

oA 2

o] T Al £

Z7}2 25, 50, 100 2 200 pg/mLol|A] BAA o2
Al GAAFT o]t At AN F=
RAW 2647 A9} H-AE dE5-8S

mo 1 o

HEsHA Eol= FATETO] UeS AXlekE Hholth

(9

[10]

[11]

[12]
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