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Abstract

This study was conducted to investigate the biological activities of loreclezole on the various
microalgae and plant species. Loreclezole roughly showed a broad algicidal spectrum with
a active rate of 2.0-35 uM. Among the tested green algae, there was sensitive response in
the order of Scenedesmus spp.>Raphidocelis subcapitata>Chlorella sorokiniana>C. vulgaris

,.) ‘ (KCTC)>C. vulgaris (FBCC). In the tested cyanobacteria (blue-green algae), Microcystis
aeruginosa exhibited higher response to loreclezole than that of Dolichospermum circinale.
%f;)%ca'ggf In the case of Lemnaceae (duckweeds), Lemna paucicostata showed higher herbicidal
activity (ICs0=10.5 uM) to loreclezole than that of Spirodella polyrhiza (SPIPO). Loreclezole
& OPEN ACCESS seemed to have a novel action mechanism different with the those of commercial herbicides
when it was gathered through symptoms of SPIPO treated with loreclezole. In the mixture
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Tel) +82-42-860-7026 experiment to evaluate a chemical interaction in SPIPO control, loreclezole showed a mild

Fax) +82-42-861-4913 synergistic effect with bentazon, photosynthesis inhibitor. In herbicidal activities against the
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various weeds at a foliar application, loreclezole primarily induced burning symptoms (leaf
desiccation, discoloration and necrosis), had about 50% control at the rate of 1.0 kg ha* and
a short efficacy duration within about 5 days. Taken together, our results suggested that
loreclezole had a potential as an algicide in water ecological system, but an optimization of
Accepted: September 23, 2021 chemical structure was likely to be required for the use of herbicide.
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FZ220] SRS Aol AFR5H .2 H loreclezole (1-[(Z)-2-Chloro-2-(2,4-dichlorophenyl)ethenyl]-1,2,4-triazole )& A}
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Table 1. Test plants used in this study.

Groups Abbreviation Scientific names (3+=2) Sources”
Green algae Cv Chlorella vulgaris FBCC
Cv Chlorella vulgaris KCTC
Cs Chlorella sorokiniana KCTC
Rs Raphidocelis subcapitata KTR
Sce Scenedesmus spp. KCTC
Blue-green algae ~ Dc Dolichospermum circinale=Anabaena circinalis FBCC
Ma Microcystis aeruginosa FBCC
Lower plants LEMPA Lemna paucicostata (Z717-2]%) KRICT
SPIPO Spirodella polyrhiza (7}-2]%}) KRICT
Higher plants ABUTH Abutilon theophrasti (91#17) KRICT
AESIN Aeschynomene indica (A+1E) KRICT
ALOMY Alopecurus myosuroides (£2]12f2) KRICT
CALJA Calystegia japonica (W) KRICT
DIGCI Digitaria ciliaris (8F§0]) KRICT
ECHCG Echinochloa crus-galli (£1) KRICT
PANDI Panicum dichotomiflorum (9]=7171%}) KRICT
SOLNI Solanum nigrum (7}0}+5) KRICT
SORBI Sorghum bicolor (54 KRICT
XANSI Xanthium strumarium (=710}2]) KRICT
ZFBCC: Freshwater Bioresources Culture Collection (B4AEA+Y-23Y); KCTC: Korean Collectlon for
Type Cultures (RY=AFUAIE]); KTR: Korea Testing & Research Institute (SH=8gststAld A +¢); KRICT:

Korea Research Institute of Chemical Technology (St=ststd+-9).

Mx&M(algicidal activity) 7}

7| BA 0 2 ArxEY 7= R (7 3.5 em, #9°] 7.0 cm, F-1] 60 mL)ol 20-25 mLe] B Y Y-S 71|21 3REE0.
2 AL o AR 717E 59 A8 AT A] ehs A4 (static) -2 A ST AP EH|EBG1T Bt
A (pH 7.0-8.0)°1l Al %521 | M2FE HF5to] Fujct ThE ]9k ceF viA] | mLg 2.5-105F cell ]2 ]| =7
£ Z5boh= v FH|3 2 o] & f-2] T ol] 20-25 mLA] 55+t DMSO (dimethyl sulfoxide; 0.5% Tween 20 3
E o] &5t Abof L33l = 2] 59 loreclezole F3HE stock=r 20 mL BiFlol] 40 pLA B3I o = 2F
U2 Fat ol AAISITE o] mf DMSOLE Tween 202] 2| E-& == ZH2}0.1%, 5 ppm©] At 2P 121 -2 tray©l
ot A4 FPs 27000 F0i(25°C T, 14 hr HR, 45-55 pmol m? s7) 5-109 QB3I 2, v 33] o) 0
2 &50] et vigko] TRE NS, WA YSAHEEE 0-100% SFFEE o|-&5to] FTRARG THg(0: FHA,
100: 100% ®A), 7L & UV/VIS spectrophotometer (DUS00, Beckman Coulter, Brea, USA)E- ©]-851°] in vivo chlorophyll -8
=(A680-A780 nm)S ZAFSFRILE 7} sehEo] n| 2o thet AJ-8-A15] E/d2 Fajz]to] theh A% E(inhibition
%)= Zrhtsto] LEFRL o™, %] 2] 3F3HE-2] 50% A5 A S/ 5 = (1Cx) = 90% S AA S 52 (1Cn)= TAT
213491 PRISM (GraphPad Software, GraphPad , San Diego, USA)= AF-8-5F0] FL5H3AT}
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£ 30 mL (LEMPA) & E5=5191tt 71 & A 243540l A ATl Y32 3.94.1 B/ (frond) 488 THA|12] S7H7-2]%t
(LEMPA) 57141 E, EE‘; 22224 QA (frond) AHSDAS] 7H-2RH(SPIPO) 27041 % & S2F 2H2Fe] Al-&lofl 155t
At HEH 8715 AAAe HHEY Eutad diAio] Gl Bigol| AT 22 35 thE SEE JAIsH ] /Ish
FHUEoR A5 W2 T AR C R, 14hr P2, FH5 45-55 umol m? s)oll A 5-6L7H i o Tt. Skt

9] 25 7ol HsiMe A Bl SEFe] s dEieh ARt 3442 GURARIITE 1 & A ieE =
AReH & AR A RS 7ol 42 F2o] % §_ soft paperll E1L 7|5 P A AT &
th A5 S o] 45 H A5+ 10 mL methanol©] B falcon tubeCl] HZJA|A 1€ 59+ A2 = 710f|A]
S+ UV/VIS spectrophotometer (DUS00, Beckman Coulter, Brea, USA)E- ©]- 85107 470, 6524, 665.2 nm°l| A1 2] S8
=73+ 2 Lichtenthaler (1987) ol oJsl Fa/d A4S A7Fsteitt A7 22 oA E(residues= HEZ2 47
5o 90°Coll 1Y o) AZRAI ths o]9] a5 ARSI FA] 8letao] B&AAEde 7|24 08 BAje]+t
of| that A th Hl&(%) = LR o™ 2] 313HE-9] 50% A5 AZ /5 (1Cs0) = 90% B AA A 5 (1CH)=
EA|Z 2 72491 PRISM (GraphPad Software, GraphPad, San Diego, USA)= AR&-35F0] F-5}1Act.
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3 ARG A& 2t AgAo) ks ZARSHITE Fd AARE S5-2 %2|< 2, 644l FluoPen (FP110/D,
Photon Systems Instrument, Drésov, Czech Republic)2- ©]- 2510 HE4 FLEA-S E5) quantum yield (Qy) 4H= S5l =
AVstth. & 3FgtE7ke] Al gHA o] AT AHgA)-2 1] HHH(Colby, 1967)2.2 o2l 424]o] ujz} Hrtslich vk &
2k A 2]of| ofsff e AR o] ’IA|7HA 4], observed value)7F 7] TH 2] (expected value) H.TF 2 74-9= 648, 22 74
K= 7S, A A AARE o] Yle A o= eI

E=(X4Y)-XY/100 )

of7]A E= 7|thA], X= 3FhE AQ] p 5ol 2] A%, Y= 2HelE B q s =ollA 2] AA%E Yepdct
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of2] 71| XS0l chigt 2Exi2| MEEd ZA
A HEFACE 5%, 2t 535 SHMPTEZF E7 350 em?@] AP E o] nps}al 1527 2 A0 712
oh2, ehatetel ot 01]/\1 43 o}— Xﬂi&“ A% LA A= (Choi et al., 2017; Kim et al., 2005)0] w2} kAl E 24

-

a9 nE

Loreclezole®| 042{7}X| O|M|Z=F0f| CHEt =8 T}

=2 20| t$t loreclezole &3 2] 749, Scenedesmus spp. (Sce)>Raphidocelis subcapitata (Rs)>Chlorella sorokiniana (Cs)>C.
vulgaris (KCTC) [Cv (KCTC)]>C. vulgaris (FBCC) [Cv (FBCC)] <= Q.2 K} w2 ARG S L}EMM Scet= 2 UM ©]

SlollA] 712 100% WAIE BHA, Cv (FBCC)= 35 UM $=001A] 90% A== EALS UEljo] |5 Z71o]] 154
A o] Melrd zfolE B ATthFig. 1). ‘F2H72] 7%, Microcystis acruginosa (Ma)”+ Dolichospermum circinale (Dc)X.Ch
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loreclezole®]] gt HH-3-0] R175t0] 22| & 42| 1Cs0] 242} 7.6,27.6 uMRALE 1fut %2] & 8- 1080l & 7k
HhExto] 7} 737 =l = 73 3ol AthFig. 1).
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Fig. 1. Algicidal activities of loreclezole on the various microalgae according to the increase
of incubation time after chemical treatment. Abbreviation of microalgae species used in this
experiment was designated in Table 1.

=1l %15} =] 7, 2020 &PEEEXH AFGAIZ Aol 259 54-& R7IRdeRE A
ZAE=ZFHO)e F 157H] E50] 9lom, o] & F A& A8 ©A| 24 = quinoclamine™} dimethametryn FHo] 21
Al&Jof it gHH G613, 24, ARMA| Y 5-9f g Rof nl A ZFol ARE-SL7| et AFA| = A X GreenTD (Cho etal,
2021; Lee et al., 2018), naphthoquinone -&-%=|(Joo et al., 2016; 2017a; 2017b; 2020), 712 M Z9H=(Kim and Kim, 2018)2]
A 7Hs/d ARl7E BALE| 31 Q1= 4o A9 B loreclezole = THE 31t 2 & 7] = glRtEEolth
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Fig. 2. Effects of loreclezole on the growth inhibition of Lemna paucicostata (LEMPA) and

Spirodella polyrhiza (SPIPO) at 5 d after treatment.

Table 2. Concentrations of loreclezole inducing a 50% or 90% growth inhibition of the various microalgae

and duckweeds.

Test materials Days after Herbicidal activities

Group Abbr. Species treatment  ICs (uUM) ICoo (M)
Green algae Cv Chlorella vulgaris (FBCC) 4 12.0 38.0
8 10.0 35.0
Cv Chlorella vulgaris (KCTC) 4 2.3 25.0
8 2.3 19.0
Cs Chlorell a sorokiniana (KCTC) 4 2.1 4.0
8 2.2 4.5
Rs Raphidocelis subcapit ata 4 1.3 24
10 1.6 21
Sce Scenedesmus spp. 4 0.9 2.4
10 0.8 1.1
Blue-green algae Dc Dolichospermum circinale 4 27.6 46.5
(Anabaen acircinalis) 8 19.2 38.0
Ma Microcystis aeruginosa 4-5 7.6 >20.0
10 7.4 12.6
Lower plants LEMPA  Lemna paucicostata 5 10.5 25.6
SPIPO Spirodella polyrhiza 5 15.8 206.7

FBCC: Freshwater Bioresources Culture Collection; KCTC: Korean Collection for Type Cultures.
2ICso (uM): Concentration (uM) inducing 50% growth inhibition of test species; 1Co (uM): Concentration

(uM) inducing 90% growth inhibition of test species.
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£

E 3 FONA] loreclezole> GBABa (Y-Aminobutyric acid) 5~84)|2F Zgtoto] 84 @A o] I 558 X 4sk=
allosteric modulator 22 SH}al Aed 2] Q)& TH(Fernandez et al., 2012; Green et al., 1996; Wingrove et al., 1994), A]=-2]
$-ofl= 287120 L% 0] Q1A Gt B Aol A= loreclezole?] 2873 0] 7|22 ShtEdt APEE =21 & 4 &
ofi7] 915to] LEMPASH SPIPOCIX 9] S/ dl& -S| AR R ottt sPIpoc] Hidh Al23d2 Al = 739, A
15 1208 10 M olite] SR Bkl A4t ol el £ 2 ofel AN AT, 2
)y 474 Al2.0) 20| PRI o) AlZbo] Hahatol wat BA|e) ZA} ol 22 E4)02 2|7 of
28] YA = R ATHFig. 3). 3HH LEMPAC] Th$h Al 234l Qloj A& ekl X 2] SAIZE o] & 10 uM ©]/dollA]
F/EAQ] Al&et oA 22f7t Lojton 2AxA] 9 ofgl ZAof|A 9] SAlat A7} o tTt. oFAl| A 2] 24 A
of] 10 uMollA Al /A Q] A7gstet 7| A7 o] TAE| 1L A 2] ¢ sPAoll= B/A DFollM e FE4 ot 7} 55
Stof BiAY/ S LEhl = 22 vl go] Hr} =olX{thFig. 4). 0159 AE Fael & ), 2715 Eof QloiA]
+ A2 22 cellulose biosynthesis inhibitor®]l 7}7H2- 3= UEFAJAAITE FF24 0 &2 thE 2 AL, 284 0]
A7l 7129 A& AlzAeke e 739 3/ UERARIT 0]+= loreclezole®] Ml 22 A Z2AH-84S 7H 4=

28 AlATS) 0] BT SR BRSO el 25 a7 B Y A 2

Fig. 3. Herbicidal activities and its symptoms at 5 d after loreclezole treatment against Spirodella
polyrhiza.

0.0 uM 2.5 uM 5.0 uM 10 uM 20 uM

Fig. 4. Herbicidal activities and its symptoms at 5 d after loreclezole treatment against Lemna
paucicostata.
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Loreclezole} bentazon2| 7Ht2|Zof] CHEt MAEEH L2284 Tt

Loreclezole®] 28782 =0l+= W] shtEA Th2 ofA|2ke] S 2AE A2 & Azl £ 4= ok 2 Aolx=
B3 A A= P 7] bentazonH2] A4S 2E-8-/3-S SPIPOCI| A ®7}al] H A} A5t WA ofg] 23] 2A4ES
SPIPOCI| A 2]t th&- % 2] < sUA| o] BEH =g |Rto = FAbel 2 k= Table 30l|4{et Z2gtom, ZHHHS &
oH S AR S A A= Fig. 52F 4T} Loreclezole 2.5 iM+bentazon 2.5 UM, loreclezole 2.5 uM+bentazon 1
loreclezole 0.63 M-+bentazon 40 UM *] 2] Lol| A= ZH2Fe] Tl X 2] +Lof| Hlol &2 A 28/ & YEt o] 54 282
H QI CH(Table 3; Fig. 5A). 7|Eh= 534 24-8-2 Uehdl= 430l UthFig. 5). ol & Bt A4 0 &2 FA517] 9Jel A=
ST JE4 TS A BE oto] HE BYth 552 49, Autd 0 = okst 5482 Yl om 71 aat
7} S5l A 2ls e 232 loreclezole 2.5 UM+bentazon 2.5 M2} loreclezole 2.5 M+bentazon 10 M, °] $ATK Table 4; Fig.
5B). &4 T Ffolle, B4 o= A7 HME-S YEFHJAT o8] 523l A nlekst Aeka-8A4d& Yety
+ 7ol Atk Table 5; Fig. 5C). ©]5 A= loreclezole®l] 2] 3l SPIPO2} LEMPACI A L ofiut A AEH.O. Q121291 218
of| 2JaiA] Uefif= Zl0] obd 4= 132 AlAFSH

olo| thal} F WS ZALS 3l FA22] FEH3 ARG sl &xtol] theh 283 & HESH E4Tt Bentazon
o] A28 o] A2 Asfioll 3171 ufiZoll loreclezole©] o] 2t S Tedo] QITH kA 2] Z7|of| /47 Ha-84d o)/
o] A7t yepd Ao & ofiFEr o]of thal AR AH= Table 60llA19F 20 TH 32| S 2UA ZAFSHH}o]| 2
S bentazonOll 2J3F Qy 747} loreclezolel] 23l A& P BHA] gkt 2] E 5UAolli= bentazonol] I3 Qy 74
7} loreclezole®l] 23l 27t ZHAE]l= 770l UUAIRE T1THA] FESiokA] = 2T} 12| loreclezole 11-5-5(40 UM)OIIA]
+ bentazon®] QyE TA|5] AAaAZ=H ol g0l tigh A A FFuiolztr] Boke %2 9] o w
2 AEA ot &2 Qs 7HdA o &2 yepd a3t 710 2 ke o] 52 AtE F3tel & o, bentazontt 233 2] H
loreclezole-> A|Z&/dol| o] ZHHA 0 2 n|okst 452845 UEFUUAITE o] 52 42 ah-8/d Q12 gA)2et 4]
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Fig. 5. Interaction of loreclezole + bentazon mixtures on the growth inhibition of Spirodella
polyrhiza. A: Visual injury %, B: Dry weight (mg dish?), C: Total chlorophyll contents (ug mL?).

Table 3. Interaction of loreclezole+bentazon mixtures on the growth inhibition (visual injury %) of
Spirodella polyrhiza.

Bentazon (uM)

Loreclezole (uM)

2.5 10 40 160
0 0 0 15 50 70
0.6 0 0 20 60 75
2.5 30 50 60 75 80
10 80 80 90 90 95
40 80 80 90 90 95
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Table 4. Interaction of loreclezole + bentazon mixtures on the growth inhibition (dry weight [mg
dish], % of control) of Spirodella polyrhiza.

Bentazon (uM)

Loreclezole (uM)

0 2.3 10 40 160
0 100.0+12.7% 101.5+14.9 81.8+7.4 39.94+3.9 24.6+2.3
0.63 100.5+3.0 107.4+10.1 82.8+6.8 37.4+3.1 24.6+3.1
2.5 72.9%£12.3 62.61£4.8 47.3£6.8 24.6£2.3 17.7£1.5
10 43.8£3.4 38.9£3.1 26.1£0.9 16.7+3.4 15.3+1.7
40 35.0£5.6 33.5£0.9 21.7£0.9 8.4£0.9 5.9£0.0

ZData represent the average+standard deviation of three replicates.

Table 5. Interaction of loreclezole+bentazon mixtures on the growth inhibition (total chlorophyll
contents [ug mL*], % of control) of Spirodella polyrhiza.

Bentazon (uM)

Loreclezole (uM)

0 2.5 10 40 160
0 100.0+7.97 104.0+11.5 101.4+7.2 74.6£4.5 55.4£6.5
0.63 98.5£4.4 106.2+6.4 103.2+2.2 74.0£3.6 62.9£7.7
2.5 84.31£2.7 75.8t4.1 78.1£7.2 63.9£1.6 55.0£2.8
10 46.9£0.9 49.1£4.0 46.9£3.3 38.8£5.1 39.41£2.8
40 37.7£6.5 43.6£2.9 35.2t1.4 30.1£1.5 25.9+£1.9

ZData represent the average+standard deviation of three replicates.

Table 6. Quantum yield (Qy) values at 2 d and 6 d after loreclezole+bentazon mixture treatment
against Spirodella polyrhiza.

Incubation Bentazon (uM) Loreclezole (uM) Qy values Relative (%)
2d 0 0 0.790%0.00 100.0%£0.0
10 0.793+0.01 100.4=%0.7
40 0.780+0.02 98.7%2.2
10 0 0.257+0.01 32.5+1.3
10 0.375%+0.05 47.5%6.7
40 0.32540.08 41.1+10.1
20 0 0.175+0.03 22.2+3.6
10 0.18740.02 23.6t3.1
40 0.175%+0.03 22.2+3.3
6d 0 0 0.777+0.01 100.0*=1.3
10 0.778£0.01 100.241.5
40 0.692+0.08 89.0410.1
10 0 0.287=+0.05 36.945.9
10 0.248+0.11 32.01+14.2
40 0.078+0.02 10.1+2.8
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2| 27H21 9] loreclezole FA| A= ORAE thido 2 7|2 A A (antiepileptic drugs) FgHE (carbamazepine,
valproate, phenobarbital, phenytoin) 52 23S tf /5 == 371H &/d-& B th= AR B %] o Q130 (Luszezki et
al., 2006), loreclezolex} 5+ F-2+= oF AT [ 2 4-triazole T-Z5 7} halogenoalkyl-, alkenyl- 2! alkinyl-azoles -F-=4]|
2 71 FE Aol Al xAE FSA R A8/ e Bolthe AT B 11 E| QI TH(Kraatz et al., 1988). ©HekA] @AY ul
9 A Q1 ATk Al = o] 7] wlzol] of2] =0l thsl thet & 3HE53 loreclezole FA| A=
NZ2R 4TS HojE A0 2 ofAXITH

of2] 7tx] HEZ0| chigt ZEX2] M=EEE =AF

Loreclezole®] 2] 250l tiRh 242704 o) FAx 2 avts AR B3t FAlE 1.1 kg ha' -20llA] A
212|302 i, 2|22 4L A A 22742 H T Table 70114 2= HEeF o] of |, 7hikg, HIZL2 90% oo Al 22/d =
S A} Enke]= 10% HRE YA = 40-60%2] A28/ Hof A& AlxAlEel s AHA] w2 842
Ho|Z| = Bt 225 vl A W AlZtol|(2-3Y o) elo] 4145 B HAFSH= buming effect 573 LERHA]
Hz27F AAFskIthFig. 6). ©1 % oFa 7t B S7Hg o] glo] 109 oldo] Futel™ 235]3 o &Esh= Bg= HIirt ARt
Aoz = ulf, FEANA 2] loreclezole A28/ FAH o] F=39t wolal FGA|LAIRME 87| whZof o]o] A
&S flsliie FeAl e S dF et 7ol BaRt Ao 2 oA

Table 7. Herbicidal activities of loreclezole on the various weeds at a foliar application under the
green house condition.

Chemicels  Rate (kg ha) Abbr. e Splfl(ilarer?es acﬁwl'g/i?(;%atlomsz
Loreclezole 1.1 ABUTH  Abutilon theophrasti (o1#]7) 90 CIE
AESIN  Aeschynome ne indica (AH1Z) 50 CI
ALOMY  Alopecurus myosuroides (£ 12f2) 10C
CALJA  Calystegia japonica (WZ) 90 CIE
DIGCI  Digitaria ciliaris (8}2§o]) 40 C
ECHCG  Echinochlo a crus-galli (£3]) 60 CI
PANDI  Panicum dichotomifl orum (V]=717]%) 50C
SOLNI  Solanum nigrum (7}0}5) 100 C
SORBI  Sorghum bicolor () 40C
XANSI  Xanthium strumarium (Z210}2]) 0

ZVisual injury %, C, I, and E represent dessication (necrosis), chlorosis (discoloration), and abnormal
growth, respectively.

Fig. 6. Herbicidal symptoms of loreclezole against the various weeds at 2 d (A) and 4 d (B) after
a foliar treatment (1.1 kg ha) under the green house condition.
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Ok

9]

of
2 Aol A= 1.24-triazole ] FHEQ loreclezole®] o1 2] 7FA] BIA| 2R H AlEF-E5ol| thek BSAshe/d S ZAKT
Atk o HlZ=Fo thet lorecrezole /9 9] 7%, S0ttt M th2 2|9k 2-35 uM H Yol A] H| A FH 9J 5k Az gy
S YEPATH 525 F Scenedesmus spp.>Raphidocelis subcapitata>Chlorella sorokiniana>C. vulgaris (KCTC)>C. vulgaris
(FBCC) =22 W7tsh Hh3-& F2 F(A|okBlE| 2| ohe] 74-2-ll Microcystis aeruginosa” } Dolichospermum circinale 2T}
loreclezole®l| thet HE-g-o] RIZket &S Bict 7ie]wta} AE-2] 72 loreclezole %] 20| thal| Lemna paucicostata”}
Spirodella polyrhiza (SPIPO)EE} Q17kstod JEJT 5YA ICso 5=7} 10.5 uM O] Atk SPIPOO] thh Al 25/ S &
S| A] & wf, x| 2712 LRl A A-GA| 2 A ok ThE Al 22R8712HS 7HAE A 02 B Y 9 foreclezole B3 A1 3l
A1 bentazon¥} SPIPOC]| ThSH 0} A|lz2/gell 9101/4 ] ofeh 5282 UEFH I of 2] xEol tish 4aAe] A=
2Hd 9] 7%, buming symptoms©] == =] O 1.0 kg ha'oll A T2 0= 50% L] 2] A& LFERA I IL oF
FAGAIHE 59 ol 24 R AeFe it o] AxkE Sl = W, loreclezole-S 4~ JE A 0| 4 o] A4 2 A]
AFG7FE R A S B o A S et Al 2A| = E-8617] flalii = et 7ol g 2l o= o ARt

)

7Q0]: | Felah AL 2B, A A AE, A28, Loreclezole
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