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Callus Induction and Increase in Anti-Inflammatory Activity by
Treatment of Methyl Jasmonate in Adenium obesum

Da Young Lee’, Jin Woo Min, Gwang Sik Joo and Hee Cheol Kang
Life Science Research Institute, GFC Co., Ltd., 17095 Yongin, Korea.

ABSTRACT

Background: Callus cultivation has the advantage of producing a large amount of tissue of a plant in a laboratory regardless of the
environment, for extracting an active substance. In the present study, callus formation was induced in the leaves of the succulent
plant Adenium obesum (Forssk.) Roem & Schult. After callus cultivation, anti-inflammatory activity tests were conducted, because
leaves and stems of 4. obesum have been reported to possess biological activity.

Methods and Results: In order to induce callus formation, various concentrations of plant growth factors, such as kinetin, naphtha-
leneacetic acid (NAA), 6-benzyladenine (BA), and indole-3-acetic acid (IAA) were added to MS solid medium. The maximum cal-
lus proliferation was induced by mixed medium consisting of NAA (2 mg/ £ ) and BA (1 mg/ £ ). In addition, an elicitor was added to
the medium under optimal conditions for initiating suspension culture. After suspension culturing, the activities of the callus extracts
were compared and analyzed. The cytotoxicity and anti-inflammatory activity tests revealed that the anti-inflammatory activity of
the callus extract and the content of phenolic compounds were elevated after treatment of the callus culture with the elicitior.
Conclusions: A. obesum callus might be considered as potential source of biologically active anti-inflammatory material.

Key Words: Adenium obesum (Forssk.) Roem & Schult, Anti-Inflammatory Activity, Callus Induction, Elicitation, Elicitor, Polyphenol,
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M A shel A¥<9l cardiac glycosides, pregnanes 5°] U4 aIE

Ueldl= ez ®HyE vl At} (Yamauchi and Abe,

A8} [AFere] &), Adenium obesum (Forssk.) Roem & 1990). A3}e] Az} Z7], 2] ek FEEo| Al mji
Schult, A. obesumf= FEEH| &l AH Y2 Eo|H ofg O EZ oAsl= ot ARHo] EE o] geL o) }ga o
715 AA] G- ofzZe]gtet ofefrlo}l whollA Ay &b ™ (Hoffiann and Cole, 1977) A3} &7] AZ &t =

Jir

(

J

g HxT A" AAQl oullo] ‘Aden (oFly oA #E ol de|g]ole] g S TRiItke A7 A } 2l
HATIAL gt} (Hossain et al., 2014). Ask= Apgoly & FH3L o] (Tijjani et al, 2011) A3} Tjst A4S
o] A zAx3t G 9 A Golx AEs] flEl =719k Aol TR E AAEA S8 7 UL Ze=R J|gE.

B ol S AL e v Ee|th (Dimmitt and FRAES 7 AstE AYAoR A7) HaiMe LT
Hanson, 1991). ZAS 7H AEA BE7F 5N Ak du) 2 ofd

FAZEA Hstel A7 ArEE 3 F7] T AEAd £ o A LelMe KAl A o] ofgl g AdRolt o]
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olcty - RIxk
o wet A, 2%, Az 5 A5 dAIgle] HskE
Fo = Aakehr] 913 WRte R A& 2SS o8&
/\ oh;]_
A EZAM S AAEZ 5 EHEL_JCI 9 HAASAEH)

Rt ol o] & E]M_II] (Brown and Thorpe, 1995), 2&%
o g RE O A wjgS AES] FREZ AL ol
2 719 & dte U]EHX]GWJO] 7]%olth (Hussain ef al.,
2013). 53] A2 wjge 7)ol o] UARE W2 2%
off efsted &Kol Al zd7]dle Hgol A|aL fFHel &
o7k Aste] & 54 HoluA el AAIRle] 7ol
220 AYAE tfFoR Wil fFRELAS 48 F Ue
o]do] At} (Dimmitt and Hanson, 1991). T3k &%
o g Aejies F2 FHRE o|Fofxl 1 2 AlEH
A FxE Hojlenw 5840w HIFFRE
¥ Folt} (Talmadge ef al., 1973).

SHAIRE AS7A = Ae 2AuE 71eS ol8al A3t
AeAE Fiesial wiFele el tigk Ak, Al f2 A
279 gl gk A= Pnsk Aot} (Chukwujekwu

et al., 2002). A3te] AH A F= L wjgS 3 wiRY] =
3} olo] Bodt A& A s2R gk A7t PR

RUARE durH o A wj e AgEEAI
cytokinin?} auxin®e] T 20| w9 ZQ3}t}. CytokininF
= A& Ax < FHL SA1F 2gste] 24wy
A7le Bes dHA o 6
9
ATt (Kang, 2008; Kim and Lee, 2012). ©] 5 BA
21EA HollA A Hle AE TEEOZX A ujYg
Al sk o2 QK3 S UER= B0 deA St SAle]
Z7)= indole-3-acetic acid (IAA), l-naphthaleneacetic acid
(NAA), 2,4-dichlorophenoxyacetic acid (2,4-D) 5< &7F7}
Uom AAZ vje] S AAAY el IS %EO}
Aoz dHA At} (Back, 2001). o]l wg} £ AF oA
=l AGZEAAE A7rete] A3t Aejs 7
wj el o] 8313t
- 2EH AR Qg AEe] Wo] wkge] wt A EE=
E4S IELYA (phytoalexinye|2} St} o]H 3t sjtES
ojxfhARFERA AAEE T 2 TS b Aol AYE
ﬁ/‘é EAE gt olF 249 A4S fxshke sit=E
2 AFE2S elicitor 22l 3=t (Takayama et al., 1977;
Back, 2001), elicitor®2 AFE-%+= thEE <A EZ<Q methyl
jasmonate (MeJA)= B+ A|&o)| EAsl= lEAio 2R &
Aok AE ASAREAR 235, 7, Bl ek A&
WolE sl e 222 ¢4 AUt (Farmer and Ryan,
1990). &gt elitiors e HEF wjFtol] HFate] wjd
b oxpiAbHE ] AE fEste] FFEgoel e &

[e) Xe)
o=

|
F A AYA WAL ER
benzylaminopurine (BA), 6-furfurylamino purin (kinetin)
_-Z_E 7].
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YA - 2l
s B o] T2 2SS AT Y ugA S dE
A& Fow Algd

oo & AelX= Mzl doriE AYA IS e
o Aes B, S0 A A = % Skl
HESE FH2 7o) wiA] 2AoE HE WYY § AYEAE
80% methyl alcohol (MeOH) &1l = %%okoq AT FE==

o] Mx=Ag Hrt 9 Y SHH2EE JYsiiyg. a2l
oIZHIAMIES TUAIZ]7] $18 WHOE MeJAE elicitor®
Agsto] olaIAREE 4o SU 2 Y 59 TS g
M=

HhH
odg

ME

pl

Adlo] AME3F A3} [Adenium obesum (Forssk.) Roem &
Schultli= A& (www.simpol.co.kr) 24 & (www. flowerseed-

mall.com)ell4 2014 102 10432 20149 12€ 150 7Y

st om, 2] Aozt oF 10emd] 2FE 793t 10T
o]4, 16h B¢t & A, 8h <+ ¢ Xy AN A5
AZIHA S 197] A9 ofdd 95 ANF sk ulegel] AR
A=
2. % Mo U HEx| R|A

Yo B F& z=2E o AHI F 70% oS

(Daejung Chemicals and Metals Co., Ltd., Siheung, Korea)
oM 1 & st 1 2 At B SHRTA 3 3]
Ax= AlZst 1% sodium hypochlorite (NaOCIl, Daejung
Chemicals and Metals Co., Ltd., Siheung, Korea)ollAl 20

B9 2 A A § SHRTE 3 3] R A3 st
o 2L 1ai VR AE F Table 13 72+ 249 57}
A 27387 fell 2kt
3. Wi~ BY R Y SEH vyt

A o A OZRE M3l AHAE FEs7] 43 MS

(Duchefa Biochemie, Haarlem, Netherlands) 8]l 2-3%

Table 1. The condition medium for callus culture of A. obesum.

Kind of Plant growth regulator (mg/ £)

medium IAA Kinetin NAA BA
M1 0.1 0.2 - -
M2 0.2 0.3 - -
M3 0.3 0.4 - -
M4 - - 0.5 0.5
M5 _ — 1.0 2.0
M6 — — 2.0 1.0




sucrose®} 0.4% gelrite (Duchefa Biochemie, Haarlem,
Netherlands)E 7181393, Table 13} o] A2 & 529
kinetin (Sigma-Aldrich Co., St. Louis, MO, USA), NAA
(Sigma-Aldrich Co., St. Louis, MO, USA), BA (Sigma-
Aldrich Co., St. Louis, MO, USA)®} IAA (Sigma-Aldrich
Co., St. Louis, MO, USAYE A& A2 ARSI
Hj=]9] pHE 5.55-5.59 9] Qte® FAsien 25C A&
7] (JSCC-250 CP, JS Research Inc., Gongju, Korea)l
Al e st AHAE st

Fred M3t BeAE 2 F HHeR 4 3 o Al wik
slo] AEE SHAR F 8 F FHHE 4 F HHoE A
wjFste] AMEE fFesiieh. A S HHuA = A3
3 NAA 2mg/ £)9} BA (1mg/ £)E A7FEE MS 7]& wjek
A (pH 5.5) 250 ml & FHF-gt 500 ml o] FepFol| A
1gs FEsIL, B d7rlg U= HEg & uny]
(VS-203DX-4, VISION SCIENTIFIC Co., Ltd., Daejeon,
Korea)oll Al 120 rpme] &2 v Y31 T).

iR 252 20.0+3.0CE 2433, 14 A7
A2, 10 AZF &t o AR FF71E 2Edto]

R
1-2
& 1 A w2 F FA3 wieF 2N A7
g HIRE 250 R 1 2} 2 519, A A2 &
F e w250 ml & 2 A}
At
HjA] 2o wE Aei YGE S-S
Whatman filter paper (Whatman Co., Maidstone, England)=
ofZate] vjF 2t st &, AR ES AMESle] 65CHA 3
d St AZE sl AT ws 34 9 Hlaskiich
Elicitor 227} 713 A%l vl dgS 1sk7] 28]
Al Ay 2E 250ml AE wjFdo] HEFE o 100 uM
MeJA (Sigma-Aldrich Co., St. Louis, MO, USAYE 1% *]
2] S o] F 7|E A uiYF 2 T olA Hl
Ferdnk. 1 2 S 2 2 TF Aloll= A7) sLE el

elicitors 2}-8-3}5T}.

4. Aex FE=E NEHE

e v S5 5 el BeAE st 80% (wiv)
W ehS (Daejung Chemicals and Metals Co., Ltd., Siheung,
Korea)oll 1% (w/w) SHEFOE 48 h B¢t IA] F=80c}. 5
ZNS Whatman filter paper® 33+ 3 50ColA rotary
vacuum evaporator (NVC-2200, EYELA, Tokyo Rikakikai
Co., Ltd., Tokyo, Japan)& ©|-&3td =35t ald &5
S F474%7] (Sam Won Industry, Seoul, Korea) & 7AZ3}
of vt Ax 8L, ©lF dimethyl sulfoxide (DMSO,
Sigma-Aldrich Co., St. Louis, MO, USA)l F% B 3o
FHs 24 4 AP AEE ARSI
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5. M% =9 2 alds 24 54

I B S M, AEEAY W AP A
S o3t T 2 AF flo] Wy &4 3 oARE =}l
3l7] 918 AAE (RAW 264.7)00 thet =4S =it
WST (water soluble tetrazolium salt) EAH-2 Axeo] &
Aoyt Alx AEES SHste AIHOE AE W9

mitochondrial dehydrogenase &<
=& gold 4= dud (Hoper, 1997). +849] tetrazolium
salt (WST-1)= Aokl Al2e) vhg-ste] HAEZl =%
Al 8739 formazang A, olE FEER A3t

o

Aol AEES T 5 Utk AIE RAW 26475 96
well platel] 1 x 10°cells/well 2 EF31900, A5 5

3k g EF317] 98] hemacytometer (Sigma-Aldrich Co.,
St. Louis, MO, USA)E AHE-3F31TH

A3l A2 80% WE-E FEE elicitor (MelJA) #]2]
A3} A 80% MEE FE= ANES RAW 2647 A7}
B3 wello]l x8] 3}2 24h B<t vl EZ-cytox
cell viability assay kit (WST reagent, US Biomax, Inc.,
Derwood, MD, USA)E A}&35Fe] WHS-A]F] 3L, microplate
spectrophotometer (Synergy HT, BIO-TEK, Winooski, VT,

USA)E ©]&3td 450 m oA S-3=5 5433t A8 &
59| A ZAELLS NFEE YA & AT O

& A EZAYEES

= WEEE Uehigly, IdzTeRE
dexamethasone (Sigma-Aldrich Co., St. Louis, MO, USA)
= ARl
Cell viability (%) = (*] 5*] 2] well / negative control well) x 100

==
s

i

3 Z329l LPS (lipopolysaccharide, Sigma-Aldrich
Co., St. Louis, MO, USA)Z AXE AFAI7IH &/dstd
pathwayS F3l inducible nitric oxide synthase (iNOS),
cyclooxygenase-2 (COX-2)7F & =o] ko] NO7F AJAd=
o] H=S Yo} (Lee ef al, 2011). ©lol Wzt NO 44
AAES A=A FIF 558 Y3} stk A
/¥l NOE MxErfgelol] Foll NO*o| Fej= EAjsh ke
nitric oxide detection kit (NO kit, iNtRON Biotechnology,
Inc., Sungnam, Korea)g ©|&3sld 5433tk + 7KK F=
B 98y AIEZ2 9F 100 myml O E DMSOe] &ajA1%]
S 100 wgml FEZ 343t} o] LPS 1.0 wgmd & Al

Z RAW 26479 H&sle] 24 h <t w)ekalsict. vkl =
100 L2 #3 3, NO kit?] N1 buffer 50 S H7}sle]

10 min 59 WX|3}a, o]o] N2 buffer 50 LS FH7}skA
At AT F, s40mmoA FEEE S5
nitriteE TTSHCZ S I a7t U=

A A dexamethasoneS FAHETLOZ HA AT

10 min
NO*=
o=z
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6. H=d oletE ozt 54
AHA FE2EO F HEA IFE 9 42 Folin-

Sk %XJ
Denis® (Folin and Denis, 1912)S $-&3}o] A5
(+)-catechin hydrate (Sigma-Aldrich Co., St. Louis, MO,
USA)E 0.002-02mg/ml ] WY o] T2 A|xsle] HF
AlFo g o] &3l 7+ AlFo 2% sodium carbonate
(Sigma-Aldrich Co., St. Louis, MO, USA) <} 50% Folin-
Ciocalteu (Sigma-Aldrich Co., St. Louis, MO, USA) A]¢F
Z7ksted 0.002-0.2mg/me o] W] == Alxsle] HY
+o=2 ol&3Art. EFTEZDIY AE EF microplate
spectrophotometer & ©]-8-3t%] 750 nm oA FEEE =
AL, £F e AT

FEAE 1mlol] 50% wehe s mb H7lste] 259527
2 1h 5t FET 5 50% WSS ARgSte] 1oml 2
L3lAtt °o] FEES 020 syringe filter (Corning Inc,
New York, NY, USA)YE ARE-ate] oAFA|Z] § Ho= A}
L3kt A 100 5 2% sodium carbonate 2 ml & &
3 & F g9 50% Folin-Ciocalteu AF 100 14 & FH7}
st 9F 20-25ColA 30min ¥H3-A|Z1 ©] % microplate
spectrophotometers AH&-dto] 37 750 nm oA E]wE o
FS S5

7. SAXE
EE B4 e 3 3] wiEddS Fele] A ihe =E6)
o] Hatt %5 A2} (means + SDYE YERAATE. Windows
4 SPSS (Statistical Pakage for the Social Science, version
12.0, SPSS Inc., Chicago, IL, USA)Z o|&3ale] EAA 2
3} 3L, One-way analysis of variance (ANOVA)S A]3j gt
5 Student's r-test= FAIME ] F-2]43S A3
2 3
1T Eal
B

HIQt2| =X UK =M
FreollA =] €] o FQ3kH, A&
28 7P Fa% Aotk s fE§ wiAl=
559 ammonium, nitrate, 2! potassium 5©¢] Z&E
HIRE ARSI (Back, 2001). URFE OS2 2)1E wlj]
@ FF9 cytokinind} auxing L S| grow 2
9] Mgzl uet "ast AdREEZe] Y2 oA
e AEA e WA S2E9] F3 F AAZF 7] wliEel
(Lisowska and Wysokinska, 2000) ¥ oA = wx]e] =
A T8 H=2A sk 4. obesum)d] AE|X EE AEHE
et 2 A3 AdE S HEAE 2 F F o=
T2 9 A2 Y A= Aozt A YERATE (Fig. 1).
IAA®} kinetin ©] H7HE wixlA = Aex F=7F A9

[e)
ze

98

Bsay

Fig. 1. Callus induction by different medium types in A.
obesum after two weeks. A; IAA 0.1 mg/ £ + kinetin
0.2 mg/ £ (M1 medium), B; IAA 0.2 mg/ £ + kinetin
0.3 mg/ £ (M2 medium), C; IAA 0.3 mg/ £ + kinetin

0.4 mg/ ¢ (M3 medium), D; NAA 0.5mg/ ¢ + BA
0.5mg/ £ (M4 medium), E; NAA 1.0mg/ ¢ + BA
2.0mg/ L (M5 medium), F; NAA 2.0mg/ L + BA

1.0mg/ £ (M6 medium).

AR YL, FESAIA SETE e FAjo] AEE

A= NAA 9} BAS] EFhiXglem E3] Al dAo] F
=8z wjRe] AL 20my { NAASL 1.0mg/ L BAS &

37 g M6 MiXIAaL, AR FAIE 37+0.84 mg &= LE}
Wt} ol2]d S npEo = NAASH BAS] o] & uj
Aol A B fie 9 Fajo] SUd Qo Ao ¢
AATE W 7170l WA E 6 F7F A F 7P vidisiA
2218 AYAE 8] T 5 QAL (Fig. 2), A 2430 o}
2 g3 AYx J4E YIE Table 201 VERASIT wlet
A} olale] A2 wjdolli= 2.0mg £ o] NAASH 1.0mg/ £ <]
BAS &3¢ WIAIE AR om e wig A AJEe] HiA]
FAo= et



Fig. 2. Callus formation from leaf explant of A.
obesum on MS medium containing NAA
2.0mg/¢ and BA 1.0 mg/ £ (M6 type) after 6
weeks.

Table 2. Effect of medium type on dry weight of A. obesum callus.

Kinds of Growth regulators (mg/ £) Dry weight
medium  |aAA  NAA  Kinetin  BA  of callus (mg)
M1 0.1 0.2 9
M2 0.2 0.3 13
M3 0.3 0.4 12
M4 0.5 0.5 18
M5 1.0 2.0 30
M6 2.0 1.0 37
2. HIZSM 2 SIS 8 =

A ES] RAW 264.7 AEol T3t A3} e mes
A8k7] flste] WST 248 +
sysiact. 2 E7 elicitors *]2]3F A9
Heks FE5E5 100 pg/mio] k] F=ellA] Al
5248 VepIA] ottt b 7 AlEE Sl T WY ol
M M3} A FEEC] Y TeS ST (Fig. 3).

T 7K AR BT FR H NO AX dAlge] Sl
100 pug/ml F=oM g G50] 7FE IA YR, ol &
Az dexamethasoned} H|Z 319S W] ¢ =& 9=
e ST (Fig. 3).

A5 AFHE AW EA elicitorS: A5k ¥l 71 wiek

2 v

=
EF Hilv:e

&}
kil

3k WM 29] 80% HERS FEES 125 uyml TLEE A E
Ae)etgS o, 5.02+1.25% NO A AAE&S 2ol whdo

100 uM2] MeJAZ 1% 2|3+ Ao 80% WErS: FE55
S 125 ugml FE2 AE AFEFAS w532+ 1.00%2]

99

A)
110 sk ok dok ok
100
-
o
<
=)
;‘E
iX
-
°
&)
0 125 50 Control, 5uM
) dexamethasone
Concentrations (ug/nf)
80
_
g
<
£ 60
)
-é 40
o
-]
®
© 20
2
z
0
0 125 50 100 Control. 5uM
dexamethasone

Concentrations (gg/mf)

Fig. 3. Effect of A. obesum concentration on the cell
viability and inhibition of nitric oxide of RAW
264.7 cell. (A); cell viability, (B); NO inhibition, N;
callus extract, E; elicitor treated callus extract,
Control; 5 uM dexamethasone. Data points and bar
represent arithmetic means = SD (n = 3). **¥p <
0.01, **p < 0.05, *p < 0.5 as compared to the
untreated group (blank).

NO A4 AAES Yelflo] AEEe] elicitor *2]2] 730l
NO AA A E-< elicitor 28] F-5F0 W2 A 57| & A
ol5 YERA] kTt

A 7)1 ujkst Al FEES S0 ml T2 AX
o A sis Wl NO A4 A& 1436+2.34% ©]H,
elicitor 2]2]3F A2 FHEL 50 wg/ml 23RS wf, NO
A AEE 17.08 + 1.56%= YFERAITE. Bk 7] wijgket
A2 2E2EL 100 pyml 27 319S w] NO A A4S
2 38.69+0.40% ©]™, elicitorS A3t Aelx FEZES
100 pg/mt 2]k A3} JA] 5647 +1.47%5 JeERNO] 5uM

FFo 72 73t dexamethasoned] A|-&21 14.67+3.23%
Hop 22 g9 958 YERT (Fig. 3).

olgist Ay A= wxol WE A3t AHA FEE| &
9 %S BHolFH elicitation 3H4] &7 wjeksk Ay wWrh
elicitors Ag]ato] wiget Aol J T3 o 5%
AL AT 5 A%

3. =d siiE et 54

A=l 2 A thatEdd

= O
o=

He4 33EL flavonoid,
ksl 28, g9 28, EF

catechin, tannin



[y

g 0.1
"é 0.05 %
L I :

Elicitor (x) Elicitor (O) Catechin 0.02

Sample (mg/mé)

Fig. 4. The content of phenolic compounds in the callus
extract. Elicitor (X); callus extract, Elicitor (O); elicitor
treated callus extract, Catechin 0. 02 positive control.
Data points and bar represent arithmetic means
=SD (n=3). *p <05 as compared to the
untreated group (blank).

,—\

A A3t A 5o FelBge

P Z}k

~
(Ahn et dl.,, 2015). =3 =4 3152 7]
2 A7

zq\og

o orr

o]
ol mEw it HE wEA SEEe]
A= FIt FRIEJSL (Gong ef al., 2009), L]H Qo]
gﬂlr_/\% §;]f5l‘=' o] 8}0:1 = 0 =]
v} It} (Miles et al., 2005). o]l u;}a}
Ay 2 FEEC] I 85| s 5t
glat7] feiA Hsd SEE S 3
o] Axpe} v splen 39 &4
TR 718 wleks e 2=2] 80% vﬂ
Aglste] wjeFst A2 80% wEk
TS 4 stk
2 718 wjeet A2 FEE9] HEA 3jhE g
0059i00005 pg/ml AL, elicitor® MeJAS A2]ste] uj
2 FZE2(.077+0.0003 g/ml FEo] ZdHE
o Aoz 3ol Hrh (Fig. 4). o3 Az <
J?‘& P9 759 ol dAah AHE FEEC]

Felslsol €)% AAUS /5 5 Ak

—
=

S

<]

=
%

i

L

a2

[e]

o

218901 X3} [Adenium obesum (Forssk.) Roem
Schult]e] Yo ZHE AHAE F& YL oS vjUdslr]
etk mijA] 24S AFalsith Bs fe B oS opdst
59 kinetinZ} NAA, BA, IAA 23} 2-3% sucrose
S 37K MS A wiAE o]&3iTt. wiA] ] pHE 5.55-

&

)
&

5.59% O] oo g x%g].o;\;/_ 25C }\IU H0k7]oﬂ/\1 ORL};Hi il
B BEe fE a9tk 2 A3 NAA 2mg/l)+BA
(1mg/ £ )ys A7k EhliAelM 7HE B8 Ay 2934 5

o
of . Ox|2

100

N

. 701-

lon

=
No] WA B =
MeOH &2 F&
X=X L 3 g%
e Sl wE AugA 89 5
Ea HHok Il MeJAS A2sto] 1
FEEO AEEA B NOAYA A&l
E—HE} ElEF— 7,3_44»— ﬂd% ? AT}

o|#]3 AHAE ’0%
SFAAL, ol ek Al
st ehc1tor«] o] ZJthA}
golstr] Ysf A
mfﬂ RS
M 20] 3

N' >\’

W - Sl9lt). el diiort Aele el S5 o)
o e gl sy SRS FRehe 2o teh,

o] Q) zZAL

olgate] Yo &

= 1=
52 7R BAL AT ABs F= 2 ool 7bse
A vkt
2Al) 2
B ATE FFUY71E0EA AARS VAN

A3 R0002899)°] o= Fefgt AFAFA= ool AL
=Ytk
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