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The study of oligopepetide synthesis and biological activity

Bo-Mi Kim
Division of Chemical Engineering, Wonkwang University

2 of E AelMe vy A gt Gl S2)a 3Efe] E(Lys-Val-Ala-Arg-Pro : KVARP)E 7] 22 3lo] 1A
HSPPS) 2.2 sk FdE &Ela Elo|=e AlghiKgeranic acid), #]3E<)4K(lippoic acid), 2|4 iKsalicylic
acid)E A§ste] &8 Fefol= FEAE FASATE vl E9H= tyrosinase(Bl A obHHA]) As] A @ o2 S48
o1, Geranic-KVARP2] 5000ug/mlol A 93%2] Asl&® 7P £& S35 YERUL, IC50 72 68ug/mb= SA = St
FE5MA 53 elastase( Ak =ElolAl) A3 A o2 53¢ A7 Salicylic-KVARPS] 400ug/miol A 63%2] Hsl&S B
on IC50%k-2 253ug/ml o2 B1¥ St} DPPHHO.E AAISH ditsla s} 434 = Caffeic-KVARPZ} # 11 5%Q]
400ug/meol A 95% ol ake] aHakalE S B9l o IC503k-S 31ugml= YERSETE Nitric Oxide A3 9S £33t g2
A% A3 Lipoic-KVARP2] 400ug/mlol A 67%2] Adll&S Bl tefst A 4325 ¥ KVARPFEA] 452
AZE ookE 3 sPF AAIRA Y] o] &3 TheAe] glom, ARl HelA &8o] 7hesirtal Ak

Abstract In this study, we synthesized Oligo Peptide (Lys-Val-Ala-Arg-Pro: KVARP) and peptide derivatives using
Solid Phase Peptide Synthesis(SPPS). KVARP was commonly known to improve whitening of skin. We measured
bio-activity of the synthesized compounds. The whitening effect was measured in tyrosinase inhibition and the result
showed to be highly effective with 93% inhibition rate at 5000 pg/m¢ of Geranic - KVARP, on the other hand the
IC50 value was 68 pg/ml. The wrinkle-reducing effect was measured by elastase inhibition at a concentration of 63%
at 400 pg/ml of Salicylic-KVARP, and the IC50 value was 253 pg/ml. In the DPPH assay, Caffeic-KVARP showed
more than 95% antioxidant activity at 400 pg/ml with high concentration and IC50 value was 31 pg/ml. The
anti-inflammatory effect of Nitric Oxide inhibition was 67% at 400 xg/mé of Lipoic-KVARP. Therefore, the four types
of KVARP derivative that were synthesized from various experiments has shown that it could have potential to be
used to develop new medicines, cosmetics as well as in various industries.
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A= WA Yule] V)5A SPgES v B85S Fv T HFEo|E Aol 3 4% JHE d4dE =
A, ] FEAA ERS T AFE, AFE w1 As o) Jefolnye Y] WHoR IFER
HYFAY Ao TE BRE Bedted B3-S tiE Aol Thesidon, EAES e wE
A, ko] A WskAA e dEETE E5S T AGE QAU dAYSe] e wet a3 117
= AEH g 2o vlsekste A9 XA 54 dEEA FEE W) AFSAL vk HERel= 9
Amd-44s) 55 BASAY Hdsted E5s F 0 RS ARA f7] FE HEF g 2 7HR] gl
< AE 5 ol shul sldEe Jow FEEoE A Ark. Feol == HaHW ofn]wmAte] B witel] =
sk PES Ttk [s] Aol dgk AFS =Y o, i7|7F #7) wiel

wE 7)s A sPEES A el ok 7m), F2A T A 2ANA 4 HA Feth A-E A awE
S g3pr7)a depd Ao S Al g 5 2 837t rhssh, = AR &) A7 7
Ao e AFolvh[6,7] @A, TWelA 71573 Sotth webA sEfol o] TS FolHA], A4S =
WA= Ao FEetdA oA FaAd S 15 st & 5 e WHEe] ATEI QUth[16,17] oE
e AR Ut FE2E, oFE, 34 vEIc, B AAES FAsHE e gekd, {4, ofel
Foprzdod, §843 FEFEE, of2FUSTFE &FA TY LA opr|ito] Wol FHrE o] Aol
Atol=, miTrulpol U AT O] E, o]olilofnto] Zdsttt ol 2~ NS XA o)) wiiTe] AJAel )
=, G3pAIRE, of~FHIH Edlo]Adn]Ho|ET} 9] § T 7L AN, A opr At 2| 2R
th 2y ol et 45 w2 7154 m Ao = T ol HEpo| =7 B9 of~F 2RI JElo|E fEAE =
=A% = A TS 2 "h[11]

A GHEE sfol=RF =l & EXF &2 FH AT A W 7)°54d-& 71 KVARP fJEfo] =0
2 EEAotA o] B S Aafste] Wepd A4 A {FREAE s 4 FEA d 54 AR
S AR debd Al AHA IrE FEsHA ™ Salicylic acid®] 74-¢-= JHFAH, Fur)s 2 )
= ool HlwA kdd EARE guro] spdEel AHE A ARSI ATIA, AHAAAR IFEE 4AAA
o] kst EAF AX FR Ase] ARE] A 7 A AlETF ° gGA v she 2ol el s
Z5 7HAAL Qith[10] A4S 49 FEAelgaE BREh A RS AE 4GS 3 I3HE vhskE 9
she FRo] wad o ANEE B4R v 98 Fof a5 8} Lipoic acide AXZ ol 58] 22
A Bl Qb ol mAIRE Tt AV V19 BE HES F3 AT e, AlES o] B Wi AlEE
shA]l o2 WA "ok HEFY C(ascorbic acid)y= & &7 2O & o]Fdlty, o]3ko| A Afeitze] &
7P cefe vl 5= ek Sdakgol o8| vl & AS AN O 2 dFA SEEde] dstE
5 zrorh HERI C AHAE FE&A ol I F F4Y ug e gasta s 7R Al vk Geranic acid®
o] Wozw QbgAdo] wlg- vpuibA] HER Cofl AtS "epde] S AAsta, Wehd A 273 &
AgeAY it adlge R vhe FEAZE AT 8% JE8S sk E|ZA WA (tyrosinase) S S A
ek ehAdo] S R AA] Ae] EQbde & WY ofyz} E|ZAIVAY BAS AT 2N el
ol Fo7k JastA He duo|rh[s] o ARG FEFE v A v gIHE ASAII

71E0] IAIE = vWAlE AFRSAIRE A & Caffeic acid In vitro 2 In vivool Al &gt dkikslek
Pxo] AR AAELS I gH27] ik, A FE o] A& 7RIt Zlo] WhelA] i, wek Wexd 9 34
BolAE FA WS Hol7|ke b obAde] Wit &Y ZEa Qlth[12-15] )¢} 22 FEAES v
= Ao sPdE w AAlRA o] &H e A o 7IsA3E 7] SiEle| = FASH HH 4ol s
71 HZoll MZE 7154 sHdE 2AIZ AXNE B2 & 7RI FAENY] bl AlUA] 23E A |
o] 3efol= g o|th[9] o} & Aol A= wulysA] Efe] =91 KVARP Al

Peptidei= ¢+ 7] o}m|Ate] 71284 253 E O 2o Ugd AgEdS 7 Jdokal €83 Lipoic
ojlu]izatke] oju|= wtdo] EE5ke] & 3 BAE o] aicd, Geranic acid, Caffeic acid 2 Salicylic acidS 2
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1 A =2

Aol A AFEE AleFe F2] GL BiochemA| <}
Aldrich#l, Sigma#] 2 TCI Tokyo Kogyo#l A|&S A}
3L AokS AAIRHA g IR ARSIt
del B4 A% g2l AH8E 7171 MALDI
TOF Bruker-daltonics Ultraflex I TOF/TOF¢|t}.

2.
2

HEiEH
od

HL

S= HEIO|E KVARP2| &M

HH-8-8-7]¢] Rink amide AM resin(lg, 0.4mmol/g)
, N,N-Dimethylformamide(DMF)ZE 30ml %]
3047F gl = F-EH ok Vacuum pump® &r AA &
9-fluoreyl methoxy carbonyl (Fmoc)2.Z H &% Rink
amide AM resin(lg, 0.4mmol/g)<S 20% piperidine in
DMF ( piperidine 200mL/ DMF 800mL )& 30% ¢t
EEOIFI Fmocs AAALE FE3] SE0F F
N,N-Dimethylformamide(DMF) 3% 3%, Dichloro-
methane(DCM) 384 39 AZ3gt & &ujE o} AA
g Fo resinAHS  F3}Fo] kaiser test(Potassium
cyanide solution, Phenol solution, Ninhydrin solution)
S 3 A3 HgdAo] ugith WA ofr] =4k
Fmoc-Pro-OH(4eq, 0.54g)S PyBOP(4eq, 0.83g),
DIPEA-N,N-Diisopropylethylamine(8eq, 557.2/0)<} &
7] 20mL Vial bottlecl] DMF& 50]31 0] 3 Fmoce
A A Rink amide AM resin(1g, 0.4mmol/g)°l 7}3}<
22 BAE wHe-S skglth ¥HE § DMFS} DCML.
2 34 AH 3§ Kaiser test ko] frejobls 2<Ig
A =dAo] vt} whg-o] 2+8% Fmoc-Pro- Rink
amide AM resin ©] Fmoc group< 20% piperidine in
DMF # 30% &<t AlA38kcl 18131 DMF$ DCM
o2 A& F kaiser test 3F A3} HFAo] vpgkt) F
HA o}n]=Ak2] Fmoc-Arg(Pbf)-OH(4eq, 1.04g), Al
A obr] =491 Fmoc-Ala-OH(4eq, 0.5g), Ul ®A] o]
=4kl Fmoc-Val-OH(4eq, 0.54g)7HA& 3 &7<] o}

el 3
PAbe A S g u] BRe) AN weow 2

=

2

o
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Hegol  HJk Y oAl HA
Fmoc-Lys(Boc)-OH(4eq, 0.75g)< PyBOP(4eq, 0.83g),
DIPEA(8eq, 557.210)¢} $7 20mL Vial bottle]l DMF
2 =o]al o]3S NH,-Val-Ala-Arg-Pro- Rink amide
AM resin®l| 718} couplings 3FSAth 2AI13F Whg- &
DMF¢ DCM .2 3/ Al - Kaiser testdte] 2]
ofRlg SRlgh A3t FEezlo] 4o glo] F7t= W
A AAE gl wmgbo] ugith wkgo] b
Fmoc-Lys-Val-Ala-Arg-Pro- Rink amide AM resin<]
Fmoc group< 20% piperidine in DMFZ 30+ 59 A
73tal DMFSF DCM 2.2 A2 3}9] kaiser test 3F 23}
Qo] gt}

of] k<]

2.2.2 LA-KVARP2Q| &lX(2a)

HES-g710ll 4 fJEte]= KVARP(la)ell ©]o]A]
Lipoic acid(LA, 4eq, 0.22g), PyBOP(4eq, 0.83g),
DIPEA(8¢eq, 557.2u0)%} €7 DMFZE 50]o] #x] S wt
S Stk 250 TolA 2A3F Wk - AlFeka
Kaiser testalo] 2] o}l& ER1gh A7} wghao] vk
v} A%¥ E7H4 (LA-KVARP)Y] 036 g& 3-89
(Trifluoro acetic acid(TFA)/ Phenol / H,O/ thioanisole/
1,2-Ethanedithiol(EDT) :8.25mL/ 0.50g/ 0.50mL/
0.50mL/ 0.25mL)< 20.00 mL @3t WA AT Wafit
So] B AHAE A7k oo g 2o 4kAR] &
AT st dojxl YAELS FAAZ o] WAe] 1
A Aelel 33 LA-KVARPQa)S 5% 28.0 %=

ATt

2.2.3 Ger—KVARP2| &HM(2b)

dE FElel= 1a9) Geranic acid (GA, 4eq,
277.50pb)0]8-sto] A3 WH2-2-19F 22 W& 0§
st} Ger-KVARP(2b)E F5& 32.50 %= Aotk

2.2.4 CA-KVARP2| &tM(2¢c)

44 FHElO| = 1a9) Caffeic acid (CA, 4eq, 0.29g)
o]-&-3}o] 2229 2 WHE o83t

CA-KVARP(2c)E 5% 25.00 %= ATk

Agy

2.2.5 SA-KVARP2| &tA(2d)
A5 3ele]= 1a9} Salicylic acid(SA, 4eq, 0.29g)
5] 2229 o]-§-3fof

o]

o

& ) [e]
A v e
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2.3.2 MEZM=E A3 (WST-1 assay)
96well cell culture platec]l 1X10*cells/wells=2]
RAW264.7 AXEE 10% fetal bovine serum(FBS), 1%
Penicillin/ Streptomycin®] %7Hg DMEM HjFei oz

|5%3= DMEMH|A| & A}-g-8}o]

I3kl 24417 Wl WA=

bl e

A7k

o 1
0.50mL/ 0.50mL/ 0.25mL)< 10.00mL {1 ¥H$-A]
=
A

L)
=
F =X AEI =3 |

2o Aitstart.
* Cell viability = (A & A7kl &

= &
%100

CA-KVARPQ2d)Z 5§ 25.00%% AUt}
2.2.6 KVARP2| Cleavage
4700l gdw el = 24, 2b, 2¢, 2d2] 0.20g icilli
s %ﬁﬁ &l (Trifluoro acetic acid(TFA)/ Phenol/ H,O  24A|7F nljksicy,
/thioanisole /1,2-Ethanedithiol(EDT): 825mL/ 0.50g/ ¥ =2 FH|3}1 o]& A
ol7l wjtA S BT AAsI A=
g 2]  olErh Y] By AlEe] EZ-CYTOX(EZ-1000
I Daeil lab service, Korea) 10% i3 DMEM HjA| =
WA F multi-reader’] 2 450nmolA FHEE A
sto] AEAEES Foh AX AEES O 22
FEFAYTE F

- HPLCE ©]&s}e] 9 LEEH}EJEMW
d-l— 0]’
2b, 2¢, 2dE TE

o, welikgol gy olrjels

A 4%
F=

2.3.3 Nitric Oxide(NO) M2
7102 3+ NO detection

RAW264.7 /H]J_Oﬂf\i A slo] ulekale] et

[

il

A =
o= e, AAE Ay & F
Aol 1A e zhzke) 8EHE 2
347 %2 Atk F49% KVARP
sto] FA7xe § HPLC(High Perfomence
& o]&3ate] A Hx
B uk-g-5lo] Aozl uialo)
HHAW_Q] _Tixﬂ g}.?‘:}-%% =)
(250x20.0 NOF=<S GriessHH&-
kit(intron) & A}-&-3}4 zﬂs}oﬂc} NO7} EA)scta
FAEHE %NS 96well plate] 10002 HF3 &
N1 buffer (sulfanilamide) 50405 2] 1027+ 220 A
]o]A1 N2 buffer(naphthylethylenediamine)
SAIZL % 540nmoll A

Hek-g-
Liquid Chromatogarphy)&
o] ¥3tH KVAR 0.36g2
0.02ge] %o, A
437 A AAlssitt. HPLC C18 Column
-A-HG
]E}J—g %(D VV)
Edl=3
P 1027 A2llA ut
ZF NO AJA -8 nitrite standard S
ste] AHEsHelth

= Artkst

1.6mM N-succinyl-

=
®4 porcine pancreas

A SeHEe
4 SmLel 8
o= YMC-Pack ODS
mml.D.S-10pm, 30nm)S AR-&3ke]
o} OVﬂELPO]E%(ACN) Sri2 3}3HE2a, 3HEE2b
Shee, S92 & 247 2, A Shsich, 1ol
HPLC 2] &ﬁ% LR AT HEEA
5040
Table 1. Performed Prep HPLC condition B =A%) 7
Mobile Phase A 0.025% TFA o] g3lo] A2 AFHFTAS o
in Distilled Water
Mobile Phase B Q'OZSZA) TFA o
in 60% Acetonitrile .3.4 DPPH scavenging assay
Flow Rate 10mL/min
Gradiont Modo FH[E AR 20409 0.lmM DPPH 10014, EtOH 80
10min ALI00% [ Bo% % KOl E% FHTIL 3025 4TAA WA
20min A : 80 % B : 20% .
oo X 100% t} 96well plateoll 100404 EF3 t}-S multi-reader”]
Run Time 100min 2 520nmolA] EFEE =AU AHE £ 33 b
Wevelength 220 nm o rlo 10 A
Injection Volume 10mL }- q— DPPH )\71 = E}nj’} BE AL
A
_ _ * Inhibition(%) = 100-(b-b’/a-a’)*x100
2.3 Ma|gy suol 53 .
ar TARAY g F FHE
2.3.1 Mz b: Alzele] W F FUE
[e) 1 = .
]‘ el EH}\ /‘ﬂ_l_.‘l"?_]_ RAW264.7 /‘ﬂ DWM(Wlth a” b’ /\]JE_‘_/.\l'J X (DPPH EH)\] EtOH = ) 5
10% fetal bovine serum, 1% penicillin/streptomycin) i
= Q3] ok okl ol
AE elgste] 5% €O whgTlel  widshit 2.3.5 Elastase inhibition assay
3t A E= scrapers AHE-She] Al za9 AE 16met 77
5]"32‘3}. (Al : 4 H N
a)3-p-nitroanilide 80u{
65

Confluenceel
HjFsle] fA4]



S| Eee =R A9d A1235, 2018

elastase(0.4U) 1640, 10mM tris-HCI buffer(pH 8.0) 48
U A Hol =% £ 5% Eok A Lol WA
t}. 96wellol 10002 EF3 v}
410nmol A FHEE A3k
Stk Elastase A& 2342 A&
= Akl

multi-reader 7| 2
33] wHEsH
T Ao

==z e %
bl

o

=

2.3.6 Mushroom tyrosinase inhibition assay
FHE AR 108t 0.1M
buffer(pH 6.5) 11040, 1.5mM Tyrosine(in 0.1IM HCL)
200, Mushroom tyrosinase 1500U/ml(in  50mM
potassium phosphate buffer(pH 6.5)) 105 2 4lo]%
= Zgsta 37Tl 1027 WH-SAIZTE 96wellol

sodium phosphate

100ul® #F3F tF2- multi-reader”] 2 490nmell A &%
L5 3439t A8 & 33 8H53t4i ). Mushroom
tyrosinase &A1& 2.3.49 A&} e Aoz ALt
3}
3. &nt & 1F

3.1 &dE =22 IElO|=2t REXIC| &Y

Aglo] a3t HMefo]= § A= schemel I 20]
IANEHO R P35I

A
e Aon rypormes
—QE Q. —
0 T Bl 120/ e (EDT52510301050/00/025)
Hooe—Q
T Ay
o g e, oo 71 o,
QS e MR
saxvae Lakvare
- w - aw
b ’\A( Vg y 6‘
oy e o
- cakvare
Fig. 1. Solid phase peptide synthesis of peptide
derivatives.
. PR
e 4%9 fEAQ LA-KVARPE  28.0%,

Ger-KVARPE 32.5%, CA-KVARP®} SA-KVARPE
25.0%%2 A=A ddE Fetel= Aol ek
NSl HRE Table 20 WERARITE

66

Table 2. Information on synthesized peptide derivatives.

yield Purify yield
1 MW 1 1

Sample %) (g/mol) %) color

la 34.7 569.40 84.0 white

2a 28.0 758.03 80.8 white

2b 325 719.94 78.0 white

2¢ 25.0 731.86 82.2 white

2d 25.0 689.82 83.1 white
3.2 gdE =22|1n HEIERENC M2l

o =0

(WST—1 assay)
E] AESAGE Brrete 5 o
ow Zelsl] s, WA =
K H A& o]l 34, Hestrt.
4713t 52k 37.0 C CO, %
A¥E AELES =45
100% A% BELS Cone wrE g 5
AFEEA B717)F0 whe) FAstg) e 434 )
3 23 A3 Fig29 2ok 2l vehdule} ko),

AR

457 e B g wE0lA 95% ol el AE
BEE A l?(ﬂ Aﬂm =&

80%%} Hlwa| Hriw

KVARPRFOIE A SI9FE o S4E 2AZA
Pl A7 §ls Ao ddE
OKVARPsLipoicacid EIKVARP+Geranic acid MKVARPCaffeic acid [ KVARP+salicy acid [ KVARP.
120%
_‘DC% Tk Th & i
=
2
S s -
3
3
0% H
0%
0 625 125 2s s0 100 200 200

concentration(ug/ng)

Fig. 2. Effect of peptide derivatives on the cell viability
in RAW 264.7 cell.

g€ &1} (Nitric Oxide)
4%°] KVARP HEtol= LA djgh
= nitric oxide(NO)E ZAAAI7] 845
obiokth F4E EZEY nitric oxideE 7
FreeAle] Aol o g Al
“1 stoll 71 =R E B2l At
AE2] WST assayS &g cell viability

&
=

|

]

=

JRui
>
Yo g

o

Z4gn
T=
L



<23 HEP|E F=A9] T B|ddl Bd A7

LPS A& tlZtol
6.25-400 pg/m7HA] A 9] vl
 usitk ek $4E Al

MEZSA O 23 RAW cell®] Hdj

£ 50 Mol A 66.4%2] nitric oxide A&
T, 2O ® AFE3 KVARPE A3
400/zg/m/8°1]*1 18.2%E nitric oxideZ
oAl nitric oxideE 7Hg &A= A3
;4-3— 315HE 2a(LA-KVARP)©H, 400 pug/miolA]
xideS 66.5%= A3t APS A 7HF
50 pg/mlel A% 27.3 %2] Al &2 vER

2b(Ger-KVARP)‘_ 50~100 pg/miollA =

U

-

iEOﬂﬁc e Eaa Hl*?ﬂ iéﬁ"g
B 2b 200~400 pg/mlolAl
2 SAHAL, KVARPA
182%% HYow 33E

t} nitric oxideE Ul EJ*]';Q o= Xi
sith 3FEHE 2¢(CA-KVARP)E= 2

I‘HZ—TL(KVARP)E} H WA 1
g2S Uehidch 3=

ot s e
10

2d(SA -KVARP)®
Eofl A lZa9l KVARPY Hwate] A3 &o
21 400 pg/mell A z=2F
OiE]' oAl AREE lipoic
A3}, 003%4 2HE 7]—%]
0101 "]ﬂ"ﬂ’\ib ﬂ%ﬂ%‘ ERE S
¢} lipoic acid9] 3 #-gol 1 l‘ﬁ_—a] 7} = 7]
5] :@L/ﬂg}g PAKK=S /\}e

ARk A9 Hu 5=
8.5%4 Xiaﬁe%%

EIKVARP+Lipoicacid B ic acid feic scid O liey acid  CIKVARP

140%

120% -

Nitric oxide inibition (%)
2
o

concentration(ug/ng)

Fig. 3. Effect of peptide derivatives on the nitric oxide
production.

ol

FAFSl 3t (DPPH)

= e 4#zl DPPHUH S AHg3te] 9
4 KVARP Feto]= fmAle] sl aubs
QIHIE. 459] KVARP  FEfol= FLA oA
caffeic acide HHET 3FE 2c(KVARP-CA)7} 71
=& Pt 295 JERgith 2 AgoA AL-ek 3
Elo]=¢] KVARPE gz %E?l 400ug/meol A
5%94 DPPH @tz AASES Yedlled, sdE
2c9] A9 A8 HAEE 25ﬂg/mfa0ﬂ*1 43%2] A3 5
=K 913111 A00pg/mio A= 95%2] As)s=S LE
uideh. 885 209 79 ICs 7h2 30.83ug/ml=E 57
EHAa, %A thZE+2l ascorbic acidi 7.08ug/mle] &
LA ICsp w22 YERSITE 8495 2a, 2b, 2d%E OFRF
o ghtstads 7l AoR FAENeW, 1 A=
Fig. 47 Zth BE FRoA 33E 432 dlx2a<l
KVARP Bt} g3l a3}7} =7 ‘JrE]r"L‘jr APATE
of w2w, caffeic acide Z2|¥E9 & FFZ A3}
o] ola, Welxd 2 dAZFEHE /AL e A
o2 BaE Jrh[15] F3E 2c] dtstEa it F
=HAA ZA YeERE AL =94 caffeic acidol] 93F
AoZ gk

3.2.3
olulAl

loo

=2

CKVARP+Lpoicacd B KVARP+Geranic acid  BIKVARP+(affeic acid D KVARP+Salicy acd D KVARE

Free radical scavenging (%)

o 25 50 100 200 400

concentration(ug/me)

Fig. 4. DPPH free radical scavenging effect of compounds.
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3.2.4 FEJIM F1} (Elastase Inhibition)

B Ao M= 452 KVARP HElo|= F=Ad0 o
ot elastase A3 E4S S4H%ith 1 A= Fig. 59
2t} Fig. 55 BW KVARP #HE}o|= A= elastase
Az &do] wfg- nulEtA vebd As G & 5 9
e & AelA e 4% KVARPY| #= il”
KVARPETU= F7HE S48 Hole 218 891 & 4
ATk HA FEQ 25ugmecl = KVARPE A8 g
Aol 0%= YEREATE 3135 2a+= 3%, 2bi 2%, 2c

1% % 2de= 3%°] AsEAde 8312, 50ug/mlel
= FEelo|= X}iﬂ% 1%2] As&dS vEbiich 12
A 452 4~ 12%°] As|24S Bt sk
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