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FEE AR MEARBIIE T 24 Fhed R YR X RHSR  Spodoptera litura B3R 15 57 40 i 75 (SL-1) 41 Jifd 538 35
PEMRZI 2R MTT S0F 500G TG 2 Ffr i 5 4 245 €00 e TR RN S50AURRE Fr) 40 JHL 3% 4 10 s i) a0 285 SR 3 B« 55 % R A
F,50 g - mL ™' ZEF AN R SL-1 4 24 h 5, 418 P9 PO YRR BT E (PL) 192630 RSN T 53. 04% , R
FAST AL U3, A0MLN PY DGR EE AN T 34. 23% F133.67% ;100 wg - mL~" | 22 FATT I 25 L 24
T A A A B SL-1 ARM , AP PL 2 GaR B G 3-8 3 40% . €0 B R AN BRI SL-1 290 B 1 1 41
HYREE (ICy,) 439K 34.97 H135.92 pg - mL™' | T 5 100 g - mL ™" 257 B A I 1C,, 43 910 4 12,69 il 13. 26
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Effects of Essential Oil on the Cytotoxicity of Rotenone and Capsaicin
Against Spodoptera litura Cultured Cell Line SL-1 in Vitro

WEN Hao-ju', SONG Xiang-ning', ZHANG Zhi-xiang' , CHENG Dong-mei’, ZHANG Qing-peng'
(1 Key Laboratory of Natural Pesticide and Chemical Biology, Ministry of Education, College of
Natural Resources and Environment, South China Agricultural University , Guangzhou 510642, China;

2 Plant Protection Department, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract ; Flow cytometry (FCM) was used to analysis the destruction of essential oils on membrane in-
tegrity of Spodoptera litura cultured cell line SL-1. The cytotoxicity of rotenone and capsaicin alone or in
combination with essential oils against SL-1 cells were studied by MTT method. Flow cytometric analysis
showed that the intra-cellular fluorescence intensity of accumulation in the membrane impermeable nucle-
ic acid stain propidium iodide (PI) was promoted by 53.04% after 24 h treatment with 50 g + mL™" of
rue oil , followed by 34.23% and 33.67% after treatment with angelica oil and turpentine oil, respec-
tively. After being treated with 100 g + mL ™" of patchouli oil, turpentine oil, rue oil, angelica oil, cit-
ronella oil, and ginger oil, the increase rates of the accumulation of PI were all higher than 40% . The
values of median inhibitory concentration (1Cy,) for rotenone and capsaicin against SL-1 cells for 24 h
were 34.97 and 35.92 pg + mL~", respectively. When combined with 100 pg - mL™"' of rue oil, the
values of ICy, were decreased to 12.69 and 13.26 pg + mL™', and the other values were 14. 56 and

11.392 pg + mL™" when combined with 100 pg « mL ™" of turpentine oil, which were all lower than those
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treated with rotenone and capsaicin only. All these results indicated that rue oil and turpentine oil could

obviously enhance the cytotoxicity with rotenone and capsaicin.

Key words: essential oil; Spodoptera litura cell line; membrane permeability ; rotenone; capsaicin; cyto-

toxicity
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2 R TG S A% 24 1 A7 R4 500, 400 = Ik e % 3
TNHRB AR T P B I Y T A B I
MR A, 2k B 2R 2 2% HUORI IS 8GR, T DL
AHGRZR 10 ~ 15 A8 B3 AR S — M 24 15 2%
HR , TE R R AR 24 110 245 20 AT A 245 0t P L o 2D XS
AR SR G G A N A BB 307 T A A& o o
IV AR AT SCAR RS T A Ry R SR AL 328 70 0 T
2 GBI IE LD
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B S WA ) B AR B ARG 5 v, AR LU
BIHSR 18 Spodoptera litura BRRE FR 40 % (SL-1 4

Jg) g Bt AR, 7 A AR BE ST T 24 R
X SL-1 200 i 240 i A5 v {57 R0 40 i I 30 o 1 ) 52
M), AR HE S X SL-1 44 Jfd 200 i 18 375 1 5% i
02 AR R I, B 9 KT 8 7 T R BROABL B8 200 i 3%
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1.1 RXIeHr#t

SL-1 4 55 « RS Mk B AR 75 00 S A i &% , 51
FAR AP IITE 5, A Al Ko RO 25 5k 22 A=
W)y 08 B8 S S g AR A IR B IR D S N 5
it R 8% B E G4 LT 1Y Grace” s B HUAN IS 5%
5,27 ClHEREEFR.
1.2 #HRZFIRALER

97% BB ( Capsaicin) , 1] {5458 R YU RHCA
PR 596. 8% fa I ( Rotenone ) , J™ MITH £ A< A= 4k
A BRA T FERG I, VEPE A K Rl AR 2 T 42
BT Bl 28 ROk L2 15 A4l 28 A = 56 I A0
(DMSO) %5 , BCRERIR b AN AL AT S IR B R,
{R4:F DMSO Fe ZAR TR 0.5% 55 mg - mL™' 3 —
(4,5 - " FJEmEms —2) -2, 5 — — I PUA MR
(MTT, 3¢ Sigma-Aldrich /A &) AW : FREX 50. 0 mg
MTT, fil 10 mL @R 2% hilg (PBS) , 1 58 &V it ),
0.22 pm JE ML U8, B 4 °C vKHH 1 R AT Bis-(1,
3-dibutylbarbituric acid ) trimethine oxonol [ DiBAC,
(3), 31 Invitroge 23 7] ] TAEW : #ERHIFRIL DIBAC,
(3)1 mg, MATEKZEE L mL, Bl 1 mg » mL~" £
e, —20 CARMFHRAT, A AT 0. 25 mL B0 A
PBS % 50 mL, fH B ER 5 g - mL™ 5 BUETT
BE (PT) i &, 32 @ Becton Dickinson /3 ] ; H80 -2
RUAR 3 5.0 ML, T F WA 0 ML A A BR 2 W5
FACSCalibur 77 =5 40 jt1 4% , 2€ [ Becton Dickinson 2y
A Plus BEARAL, £ Bio-RAD 2w A",
1.3 DiBAC,(3) i SL-1 BB T

Z:25 SCHRL 12 ] 05 OGB4 30 SL-10 241 g LA
1.0 x 10°/mL 25 E R T4 210 ( E4% 60 mm) 1,
Bi 9% 24 h JE 3 LR IR A 100 pg - mL™' A



5 4 1]

e 26 55 < AL ol X e A BROA B AR SOOI B AR B SR A 2 SL-1 rP i P i 52 455

YR Ab IR SL-1 A1, LL @ D 0.5% DMSO K5 9 4
IR 25 24 h S MO AR, 1) 1 000 1/ min
B0 S min, 13, PBS PRV B0 2 UK, A
JE 4 1.0 x 10°/mL, DiBAC, (3) J¢ 4,27 CREME G
30 min, Y RANHLA FLL S8 3K T SEL 381 , 4500
B3 WTES DL o 2 70% (9 ZEEAbHE 1 h 4 Hy BH 4
XFHE.
£1 HHRENERER

Tab.1 List of essential oils;: common name

BRS E3¢ljika B4 Ja%, B T4
JRM  Patchouli oil ERH HETE  Pogostemon cablin
frigi Lemon oil M WMERE G limon
AWM Evening primrose ol #0SKRE  AWEE  Oenothera biennis
iAeR] Turpentine oil i e Pinus massoniana
Hah Artemisia oil WE i Artemisia annua
tentih Eucalyptus ol BEER R Bucalyptus globulus
i Calamus ol KHEM iR Acors calamus
A Almond oil Rl &R Armeniaca vulgaris
i Mugwort oil 4t L Atemisia argyi
ZRM Rue oil =BF EFE Rua gl
1A Camphor oil taft 18 Cinnamomum camphora
EREM  Lavender oil FER  EKEE  Loodde laifolia
W& Litsea cubebaoll — Hifk AZFRE  Lisea cubeba
E1EN Angelica oil SR HAR  Augelica sinensis
A=A Speamint oil EER WfilE Mentha sicata
FER Forsythia oil KER EEE Forsthia supensa
i Tea-tree ol Hams  ATRERE  Meldewa ahemifolia
T Pennyroyal oil EIER  WfE  Mentha haplocalyr
AR Aniseed ofl MR MR Mlicium verum
HEM Citronella oil FAHR HrR Cymbopogon nardus
i Ginger oil ZH ZIE Zingiber officinale
R Chenopodium oil %%} B Chenopodium ambrosioides
Al Wintergreen ol ZER ZFR Tlex chinensis
THM Clove oil KRR THRE  Syinga oblata

1.4 PI B460 SL-1 20 F0 20 RS B B 2k

S SCIRL 13 ] 5k, OS8R KA SL-1 46 g LA
1.0x 10° mL™" S EE e fp TH2 35 M ( 4% 60 mm)
WL, E5 R 24 h e s R iR SR AL, 41 i A 50 i 100
g - mL AR W RS A B SL-1 4R, L @ K 0.5%
DMSO 35 5% o XF BEL W% 7/ 24 h Ji5 o5 40 i, DA
1 000 r/minf.0r 5 min, 3 34, PBS VR4 40 2 1%,
JEIE N 2E A 1.0 x 10° mL ™", PI Yefh 27 C %
EE 15 min, A0 MAY FL2 38 18 K I 240 e P P12

JCIRIE, FEAL IR 3 WAL, L) @ Ty T0% LFEALTE 1
h A BHME X R
1.5 HpsHNE

SR MITT 00 5 A A T X e T R AU 1)
L EEPERIREE . 96 FLARAIA 100 wL X%
KA SL-1 44 i 27 W (AHHE % BE 292 1.0 x
10° mL ") FEAN A BE 5 104 T 24 750 A B o0 B
HURE R TE L35 Grace” s B AL 20 it 1% 37 3 A B A
5 ANUEERR FE #4250 53 B 5 TS E i 4 0 AR A
T ARSI A Y A SR A AR IR G
R TP 2% M 2 24 9 v %) B R 85 43391 & 50 A1 100
g - mL " DR IR] A 4k ARG il DMSO 598k
MR BRAL R S RS, RR25 AL BT 20 b ), BALINA
5 mg - mL™'fi§ MTT 10 pL,4kZ2159% 4 h. 7% L
W, - LA 100 L DMSO, % i 7 & 30 min,
FHEGHR AT 570 nm 20505 B2 ARIEOL% 1A
AARLAYTE T, ARk RS il A 3 R 0 BRG] +
R m AL B RESE TR A bk B2 (1Cy, ) .
1.6 HiEAE

BN J7 2253 BT d R T SAS Bdls Bt #r
FHXBH BB & A 22 15 (Duncan’ s multiple range test,

2 #ZRE5SW

2.1 24 FhiEY#EH AR YT SL-1 £ ff B A 437 &9 82 i

DiBAC, (3 ) J&:— Fift 5 ri {07 SRR 10 5 i P B 8 1
DGR AR L AE 40 P9 A 0% 5 BT 4 A nT LA
S RS PR 57 A AR k. 4 DIBAC, (3) i#F A 21 it P 9 2>
R, 20 G R AT, 26 A 4 A 6 e 7 670 398 im0
JE s PR AR A, B 2 AR Rl fk. N3G 2 HhRT L
e 70% £ ARG , 20 A 550 7 14 34 in, 40 i
FREL AN FUA# , DIBAC, (3) [ F- ¥ 28 6 Ji (MIF) {H
B, 55 HEAH b MIF (B384 23. 80% , A5 (BEA
F I ) RE 5 | R 20 R AE R 37 25 W Ak, MILE {45 ) 384 i
21.97% F1 13. 60% . H.A4s b PR T B0 40 i ) DiBAC,
(3) By B A, 2R RS T AL 3L 5 | RS 4 i R
NOEBHAL, ) FE A A W AT 22 AL
TS0 FESE R A 200 8 Rk Ao il ik 3
Ji MIF {E I 2% TR, S50 REA L MIF [ T 20%
5700 = A R =1 NS U I /S e I 1N
G Ab B S, MIF R [ 5 5 5 o 64.96% |
41.44% 56.79% 41.99% 41.22% , 2% &5 FHAlh
AP R L BA 2SI AR TR AN SRR AR LS 4
ORI NN
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Tab.2 Effects of commercial essential oils on membrane potential of SL-1 cells
100 pg/ml 100 pg/ml

Bt MIF " MIF F[4%/ % Bt MIF " MIF FR&2%/%
IR 34.25 +2.03i 64.96 Y2 b 66. 16 +4. 69f 32.32
Frigi 92.55 £2.27he 5.32 22 il 90.09 +0.23bed 7.84
H HLE 57.24 £0.98¢g 41.44 23 81.05 +1.76de 17.08
/NN ER(l] 42.24 +2.93h 56.79 ZERHM 92.19 +0.35hc 5.69
High 85.46 +2.32cd 12.57 e VY 84.72 0. 26cde 13.33
et 3 83.75 +3.39cde 14.32 SN T BT 83.11 +1.57¢cd 14.97
T 81.63 = 1.44de 16.49 HFEM 70.56 +0.29¢f 27.81
oy | 119.23 +7.34a -21.97 M 2 75.60 +£1.52¢f 22.66
pauR 84.53 +1.41cde 13.52 ST 86.77 0. 57cd 11.23
2 56.70 +£5.15¢g 41.99 A 87.32 0. 44bed 10. 67
A4 fiki ity 89.37 +2.58bed 8.57 T Al 86.00 +0.56¢d 12.02
HAEM 111.04 +6.00b -13.60 70% 2.1 125.04 +1.40a -23.80
ITEa=a 57.46 +3.82¢g 41.22 it HR 97.75 +1.12b

1) & B9 84 (R A EAFEIR) B AR — AR DB T, R FE5% KFEFREZE(DMRT %),

2.2 (EYFEmAIEXT SL-1 20 A6 ARE E M B S0
PL g Koy k, N BB 3% 2ok 1 & 20 Y 48
JHORE , (L2 > 240 552 10 B A MU ZE T2 B, PL AT DL
A0 3 290 6 5 0 B P A R 25, 8 B B S S
A0 B T 245 EER BE (MIF) 12K ZINAT LAz e 24 i s
BT RIAE L. BFE T 50 F1 100 wg - mL ™ A AAE
AbPR SL-1 4L fe , AR S ekl PL A AR ik,
5 3. 0 N T0% LIEAHE S A0 MR SE d PR 5E 4
R, PLATLL A R A4 N 5 DNA RNA 4545, 5
2% 0 BEAH HE, MIF {53891 91. 76% ,50 pg - mL~" A
THALIE SL-1 ZHAf 24 h J5 , 5508 FEAH HEoRS i A 35 40 it
N PL ) MIF (B0 34 0. A Aab 21 SL-1 2=
Xof 24 i RS 35 4 5 A M 52 il B ik 3, A B P ML {3
58 T 53. 04% RIS T BH A X R, LY AN T Tl A2
P, 4350 K 2 34. 23% F 33.67% . 100 pg - mL ™' 4
THALEE S, 40 B RS PT ) 3 375 14 2 38, 40 e P P
() MIF {E 354 i 48 1 40% RO AL BRA - 22 il AR Y
o I e e = I BN 1 | R = = N LR (00
pg - mL ™ SEF 7 O A A i AR EE S SL-1
£ i B3 o M A A A Wl 2, L RSEXST P ) 3 3 R )
SHAR T 83.38% \58. 41% FlI 58.25% , 2575 I Ak B
JEHIN MIF (55 ¢ 70% L BEA RS 3O B 3.
2.3 EYAE IR XY R | SR B 4 AR 1 8 5 N
LR H R 24 FiokE PR X 200 6 Ek 487 A0 4T
R SEREAE R SEma , o T RE AR S AR

VAT ATV S IR A RS T B A% I 2 0 20 B
W ABEPE. DL A AR AR = 25, R MTT 7%
F 5 L AR e T T T SR PSUBBI 1% 200 % 2 114 5 i
2.3.1 Mkt ek minE ke e
Tl ) % £ FEE ) 5 ML AR YA P XS S — 1 200 i 1 334 .
PTG L2 4, frpEER AL B SL-1 41 24 h J5,1Cs,
h34.97 pg - mL7" 24 A R 2R 51 I R R VA TR
AN E A 50 g - mL T AGAA T I0 SN A S b A
X e TR 11 240 3% P ) $ 3 (1C5095% 1A X[
WA 2 L), TR EIAH [ (0 40 1] 2676 590 v £ e | 1 o
0%y 14.03 18. 02 .26. 86 pg - mL ™", o e B 5] 5
TRFNAY 1Cs, HLAE 200 A 2. 49 130 1. 94, fIK i i ¥k
JEE TR L 24 U5 3 X £ B I £7%) 40 B9 2 5 e A
F (1C5,95% BAF XA 28 ) . YA Pk i 3 n =
100 g « mL ™" BF, SRR A 2SI L 2 0A
I 51 -5 0 R TR 2K FH 1Y) 1C, 43 53118 25. 42 14,56
12.69 21.72 23. 41 pg - mL~" ¥y /N T el 2p 5,
e 20 5 IR A Y 1Cs, F (B 4 51 R 1,38 .2, 76,
1.49 1.61 2,40, i 328 5 Foks il 7E 100 pg - mL™'
BF, d2 25 380 T AR R R X SLo— 1 41 i % 41 i 3
(1C5)95% EAFIX R AH LX)

2.3.2 MMt L E R Hen &
Bl R AL ST AT S AR R TR
ORI ] B %o SL-1 200 i iy 35 5 40 161 46 JH 45

L 265 . MU B 7] b B SL-1 40 124 hJs , 1Cy,
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Tab.3 Effects of commercial essential oils on membrane integrity of SL-1 cells

gy 50 pg/mL 100 pg/mL

Bestrs s/ MIF MIF T} %/ % MIF MIF J}-25 %/ %
IR 24 113.34 = 1. 02def” 22.73 154.95 £0.62b 58.41
Frigim 24 104. 14 =0. 32ghij 12.77 112.96 +0. 19ij 15.49
A L 24 118.07 +0. 19bed 27.85 131.52 0. 53def 34.38
WA 24 123.96 +0.48¢c 34.23 154.79 0. 13b 58.25
Wi 24 102.53 +0. 38ghijk 11.03 132.44 +0. 36def 35.40
Fie -3 24 92.79 £0.311m 0.47 103.09 +0. 38kl 5.40
T 24 120.33 +0.72¢d 30.30 125.42 +1.30fg 28.13
A4 24 102. 68 =0. 87hijk 11.18 110. 56 +0. 36ijk 13.03
I 24 115.09 +0. 58cde 24. 62 127.25 +0. 54efg 30. 10
2 24 141.33 +0.93b 53.04 179.37 +0.52a 83.38
1 i v 24 87.10 +0.31m -5.68 110. 82 0. 34ijk 13.30
HACE 24 98.36 + 1. 19ijk 6.50 106.49 +0. 19jkl 8.87
Ll i 24 107.69 0. 20efgh 24.04 135.12 +0. 34de 38. 14
297 24 123.44 +0.42¢ 33.67 137.80 +1.44d 40. 88
B 22 24 109. 86 +0. 25¢fg 18.96 101.69 £0.471 3.96
LR 24 107.09 +0. 27fghi 15.96 123.58 +0.27fg 26.34
ZEHh 24 115.65 0. 55¢cde 25.23 131.03 £0. 44def 33.96
AT 24 85.05 +0. 16m -7.91 127.32 £0. 70efg 30. 16
S\ T 24 97.91 0. 35kl 6.02 134.87 +0. 76e 37.89
M 24 103. 19 +0. 22ghijk 11.74 147.29 +0.35¢ 50.58
B 24 113.27 +0. 65def 22.65 146.08 +0.61¢ 49.34
IS 24 110.36 =0. 20efgh 19.51 115.62 +0.07hi 18.21
AT T 24 105.16 £0. 10ghij 13.87 84.05 £0.09m -3.85
T 24 97.62 0. 12jk 5.70 123.65 +0. 12gh 26.42
75% 2,1 24 177.09 +1.47a 91.76 180.65 +0. 82a 84.68
X 1R 24 92.35 +1.00m 97.82 +0.42Im

1) PR 45 (FHEELARER)ELEAF—AMRDEFEE AFTESD KFE2FREZE(DMRT ).
R4 AEWEEERSEYEHE AT SL-1 40 A0 i1 5 30 5 i

Tab.4 Inhibition of rotenone and the combination with essential oils on the proliferation of SI-1 cells

H3H p/ (pg - mL™) ) [ )y 1’ ) QS%Eﬁ%/ FRAR
(pg-ml™") (pg - mL™") R
o9 0 y=1.154 4 +2.491 2x 34.97 33.58 ~36.41 0.985 2
JER 50 y=2.274 6 +1.764 9x 35.01 31.99 ~38.32 0.973 7
100 y=2.5750+1.725 7x 25.42 24.16 ~26.75 0.984 3
P 50 y=2.843 1 +1.717 6 18.02 16. 69 ~19. 47 0.983 1
100 y=3.410 6 + 1. 366 5x 14.56 13.63 ~15.56 0.963 8
=i 50 y=2.9542 +1.783 4x 14.03 13.29 ~14. 82 0.974 0
100 y=3.502 8 +1.356 7x 12. 69 11.42 ~14. 11 0.963 9
SR 50 y=1.844 5 +2.093 6x 32.15 29. 84 ~34. 64 0.993 8
100 y=1.994 6 +2.248 1x 21.72 20. 61 ~22. 89 0.990 7
EaE il 50 y=3.043 1 +1.369 3x 26. 86 24.51 ~29. 44 0. 960 2
100 y=2.646 6 +1.718 4x 23.41 21.86 ~25.08 0.987 6

1) x AR Fagxtd,y A LR,
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35.92 pg - mL™" MO 5 9 VR B VR 4 )
£ 50 pg - mL7 )RR 0 2SI AT, 1C,
4350 28.91.28.08 .19. 60 pg » mL™", ¥ i E LT
SACBUBRR PR , AP VAR J3E 75 5 Yl R 224 11 9ok o AU 1) 4
TS PR AR 35 100 pg - mL™' 3R S Bl R
5 B K ] S 1Cs, 43 ) e 14.56 13.26

33.86.24. 10 11.39 pg - mL ™", ¥ T3l Bms e 5]
LA AR A AR 100 wg - mL T EHRE
% 3 2 1 RO 14 200 RS P (1C5095% A X [H)
WAL L), H IC, 4 5~ : 14.56 [ 13.26 Fl 11. 39
pe - mL ™ BRI B ) 5 IR ) A ICs, F (B 4 R
2.47 2.71 3. 15.

RS FRMEE R BRI S E YRS E AXS SL-1 40 AR Y G 5E HD i
Tab.5 Inhibition of Capsaicin and the combination with essential oils on the proliferation of Sl-1 cells
Hih p/ (pg-mL™") B AR mw: %%EH%/ HICRBR
(pg-mL™") (pg - mL ™)

I 0 y=0.317 1 +3.010 8x 35.92 34.66 ~37.23 0.988 9

JRER 50 y=1.060 3 +2.696 5x 28.91 27.78 ~30. 08 0.988 7
100 y=2.4949 +2.153 Tx 14. 56 13.83 ~15.33 0.984 0

A 50 y=1.529 9 +2. 685 2x 19. 60 18. 86 ~20. 37 0.979 3
100 y=3.2335+1.671 T« 11.39 10.70 ~12. 13 0.990 1

2 50 y=1.610 6 +2.340 lx 28. 08 26.90 ~29. 24 0.987 2
100 y=3.3827+1.440 8« 13.26 12.42 ~14. 16 0.983 1

EYER 50 y=2.840 3 +1.425 Ox 32.77 30.59 ~35.11 0.976 6
100 y=1.563 0 +2.486 8x 24. 10 23.14 ~25.10 0.976 6

=gl 50 y=0.020 8 +3.203 5x 35.83 34.57 ~37.14 0.982 0
100 y=0.641 0 +2. 849 Tx 33.86 32.59 ~35.18 0.990 7

1) x AR o8,y AT ILE.
3 it WA ZE G A B TR A G, AN T R 2 HOkS T

TR IAE D R 258 B e R e R 25 LR T
. AN, R T 2% R T AL B A BT 5 32 B R Tk
A T IR 40 47 40 P R R 1R 0L 53 7 25
B FBORA RSB RS T R sk
R R B B A VR P R RS 00T 3% R 240 i A i
BREA R A AT AR A D B 2 R N TR
R B 75 T Aol AR PR HA P A A 0 R O
SUPREIAAE bR, AT 51 3 R #E e T
THRAMA SRR B 20, B LURE il -5 4% BUR TR A
AT REARA TR, XM AR B2 4. AR S LA
PREEFRIN SL-1 A0 BEFERT AR, W10 5T T 24 Bk
PoAs il % SL-1 240 Ji B8 A 52 . A9F 9% 45 2R 3 - 100
g+ mL ™ R TRER I UL AR I 2SI
B Y A SR A 220 8 RhAE A il b
FUE SL-1 24010 Fr) 200 e 1 ri 57 s A A , 3 15 R 22 B
FEA , X 0] BE-55 T FH B 2 6 G AR il e A .
AT I DIBAC, (3 ) S 41 1) B s 1 U4 S i
POCHREL 7R i M TR BE B Fh i i 1 4 i
JRE, {EJ2 DIBAC, (3) AR B A 5L, o745 4 Jifd St
R ISR A RIS K D6 I, DIBAC, (3) %¢
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