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Abstract; A large number of pesticides were widely used and eventually accumulated in environmental matrices,
which caused the adverse impacts in the ecosystems and humans health. Caenorhabditis elegans (C. elegans), a free-
living nematode, was found abundantly in the terrestrial ecosystem. The C. elegans was an excellent model animal
in environmental toxicology research, and had been successfully used in the environmental and toxicological stud-
ies. In the present review, we discussed that pesticide caused ageing, neurotoxicity, reproductive toxicity with end-
points of development, locomotion behavior, reproduction, reactive oxygen species (ROS) levels, cell apoptosis,
gene expression, and protein level in C. elegans, and further introduced the toxicological mechanisms of pesticides

to C. elegans. Finally, we proposed three research perspectives with aspects of toxicology assessment, multigenera-
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tional toxicity, and molecular mechanisms.

Keywords: pesticides pollution; Caenorhabditis elegans; toxicology

75 T B2 AT £k H ( Caenorhabditis elegans), LT ffj
FR A 75 T 2 L, — 2 Bk [R) S 3 DL R I T 78 A
B, HFLHE—MEEE P ITTAE Y,
ELPAERRE P R R, KEARB/N A
K21 mm) #@IREY] 5 TO0R(F 5357 B0
PR S8 (1A S PR 4 8 RN B 0 A AR v A P 3
FEIRBE R AR )z N Y T e AR —F
RAFMEAY, Z R s bRk R C &8k 12 H TiT
P EREE TS Y B N SO, 75 e ) 2R
A FZAK S MBEREE 3 FhO7 =, S PH4E
W EEEPEBIR ERKEAT Bl K 0
PR A HHAE(ROS) KP4 127K~ AH G R 5=
TR DCHEE KA

AL RBE AR 208 5 I 4 L #E PRI S HAE AL
il R AH DG 1) PR A SIS 1) ) PR AL B B2 S 5
YSESR

1 REGEMIFEWERF ML ( Occurrence and
toxicity of pesticides)

K2 T8 NIRRT RiA A H
AW LL R TR AR K B BR A B AR 2R 2GR
Pro RGBT R, 23 Ry o BUR) RG] LB
ARG HET, B AT T4 25 B it 5 32 2
I 2% R AN BLIEZE AT HLASE AUBR e 4
PR A2 AL R IR AF S AR 24 R HC I A gt 35
EARNEY) P AR R I T O RO A
TR BERER], (BZ2BAR A HA SRR R
B oy 1L RS FOMERR A 0 e 7E2E 7 S R b 2
W DI B ARG, AR
BH AR 276 KA KR A 38 e 4l A I 3] 58 BH AR
R RS I 3 TS G, DB R B, AR
R R PRI B rh R A —E 22 5 B,
TERAA B A I B K B P AR A — I R R e
FEVGHEILE 7 pg-m™ ~407.79 ng-m™ Za]", i fEEK
VL= AN XA AT 97 .85 % 114 - 338 rp 274 )
FIAHLEAR 24 (OCPs), F- 1 5% B4 Mk B o 20.67 pg -
kg '™, Deknock FEPNFIR K I T 1A 24 3 A it A T
Pl R IR Zm T R R — R R R B il v
i50.081.2.006.0.557 pg-L™",

RGP BA RN PE A R BE R AR Y wg A

GRHIE, 2 Zy il B s o AR A T
GUYET BT 0 28 AR SEFIIR 2R S5 A M ik
PRI 2 TS [ e BE AT LA AR 25, E S E R
104425 ng-g™', AN A Wyl RN H0 9% 22 G a8 P
15, I s G B MR B AR B R,
IR TR X AR = A AN R g s a2
R T, A2 AT BUm A i s 1, 5 AR IR
PN G, QA AR AERE A A BRI LN
WAL AR G2 R A ] =141

AR [ P A2 35 R 75 I 4 U T AR 24 1
FRABEST , AN %08 (monocrotophos )™ IR H (dim-
ethoate)!"”! | & & 2 (dichlorvos)™ ' | 7 #E 1% (chlor-
pyrifos)® Y B H B (glyphosate ) T $i7 47 B
(malathion)® ) 1 & & 25 i (cypermethrin) %" 45

2 REGXTFH WLk AR E 1R 00 B 5K ( Ageing
effect of pesticides in C. elegans)

TG FIBET S AR W R IE 5 Y A B By, (5 e
Yi) 2 i s N AR PR R s 2 FIAE T FE . Bk
NGRS B e st ] HA 3 d, H 5 4k L A i
U 2 ~3 8, A3 F 55 i 42 O A AR M) i o
PR A YRR 2 FBAEE R R, 3R 1 fii s
IFEGE T AR AR 25 5% 75 T £k L 1Y) 77 i R BUE R 1Y)
AL
2.1 FEINLk HUA AR 2 2 i I 0 A

RIS YL ) 2 R IR A — PB4 B PR fl | P
WE e AT R 3 A, PR 55 I £kt B E IR R 552, )
TR SRR WA a8, HAr, ¢
TARLNS T W2 B o 2 FNBIEAE R e i WF 5T
PP T AN ] I 30 4 2yt R AT S5, 0 Ll
Wi-ghh L3 -4 0 LA -4y du sl 4R iR g
AR 2 PR A M RN B AN TR] %k 75 1 2 o ) 2 68 e [
F BEARAARIR] . B ] 2 8 INTRI AT 406,12 .24 .36,
48 172 h, XS THEPEBOR AR 255 DL 22k
PN gy K RORL R R R S T I
T 96 FLARYLTE 24 h, WL FHF I HUFE 2 4 12 Fil 24
h BTG £ = AR T A AU 55 i 4 U7
FH TR PR 24 h, WEHLFRIERN . AT,
FEMZEIAE 0.1 .1 110 wmol - L™ MBS 43 52 87
6,12 F124 h, B35 A IF5 MLk HL A 5 AR i ™
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Table 1 The ageing effect of pesticides in C. elegans
K2 RERRE 4] eS| PR IR EZ PN
Pesticides Concentration Type Exposure duration Endpoints assessed Reference
eS8 L4 1912)y it
10 215 464 mg-mL™' 1.2.48.12.16 .20 24 h LGy LTy, [22]
Dichlorvos L4-larvae
FOH i
185,185 mg-L™! 24 h LCso [26]
Glyphosate Adults
Tt L4 914) it FAir REL
0.1.1.10 wmol-L™! 6.12.24 h ) [32]
Endosulfan LA-larvae Lifespan
TR EA T R} L4 5% d
, 5~200 mg-L™! 24 h LCso [33]
Deltamethrin,carbofuran LA-larvae
B L4 High & LTy S KA R AL
) 0.01 mmol-L™" 24 h ) [29]
Malathion L4-larvae LT, Lifespan
WK H1 g L1 %) st F A KA
) ) 25.5.10 mg-L™! — ) [34]
Paichongding Ll1-larvae Lifespan
GERENE ; L4 514) HIEH
. 6,60 600 pmol-L 24 h ) 2]
Atrazine L4-larvae Lethality
G L4 Wiah i L%
0.01.10.100 pmol-L™! 24 h ) [2]
Glyphosate L4-larvae Lethality
BESLI AR R
) 0.1.10.100 pg-L™! 24 h LCs, 35]
Chlorpyrifos Young adults
AT R S
50,100,250 ,500 .1 000 mg-kg~ 24 48 h ) [36]
Toxaphene Young adults Lethality
HATY RS T HOEH
10,25 50,100,500 .1 000 mg-mL"~ 24 48 h ) [37]
Toxaphene Young adults Lethality
S L1 %8
) 0.07.0.7.7 mmol-L™! 24 h LCs, [19]
Dimethoate Ll1-larvae
(A3 L2 %) h
0.01.0.1.1.,10,100 mg-L™' 4h LCs [38]
Mancozeb L2-larvae

TE:LCyy FmPEEIEHREE | LT, Fon P EE I ],

Note: LCs, stands for median lethal concentration; LT, stands for median lethal time.

2.2 AN T N Lk B G R )

75 N2 B B PE 45 b5 28R G,
BOCRHATIEN . HETE RSN EE T L iR
THEFEM AR TFRIAR RS 2Y | 3l i i H B4

RERRPEN AR FEE /DN, BOEARH H Probit fi74:
(124 B BE (LCy ) R 7, DX 41 22 JEO A )
IAER T IR AT B bR U, DO 21 2 5 1 0 10
RN, Ban K L4 WIFE I R AE 20 C N R T
TR G R FIRIRG F; 24 b, 76 5] 2 AU X HLUA
S PR AT ST, SR A IR, TR UG TR X 5 B
LA LC,, J 55.8 mg-L™', MifEAHFISAE T,k
WP F5 IR HLf) LCy, A 298 mg L' e Z4[A
S50 R AR B RR] S 2

. Garcia-Espineira 5% % 8t BT 457 7 HEZE 6,60 Al
600 wmol- L™ N, 43l /= A= T 12% 15% F1 18% ¥
AR, HRCH o R R, 7 0.01,10 F
100 wmol - L™ R 433l ;=45 20% 50% i1 100% 1) 5K
FEA | S B PR SR A v BE O ME , BRAR BSE R AT L)
AR B R B L A 24 B 1 DN (E TR B
Fis 1 5% 8 1) M O i 22 5 AR PR 25 6
2.3 AR TN U BRI R

X 75 IR B R R B A VA, I
RENFEEICRIU(LT ), A7 KA LA T i 2k
PR AAF 1 B K KRBT B EEBE R AL, W5 9050
TERTE I B 7 S0 5 i — i R B,
AT REUA LT, Fm 202 88 i K00, % H T
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WA BRI, 3 205 2 H Du 41
BIBFIE T F IR M AR B Tt S hr B E i A
ISR O, 45 R &, # & T 10 wmol - L™
AR ST AT 1 mmol - L™ B9 S hr i i, 75 I £k B 1) 77
AT —E TR EE A0 (H AOULEE 3 75 T 42 R 2k
IR, WRIERI, AR 25 %] 75 i 2 O R 2 B
WENBEGEREE, LRME T HFmE RN EE, A
WFFE 2RI, UK HURE (IPP) AL R[] & M1 8 3508/ T
L1 WAF5 N4k Ui i, LBl A 2 8 Wk B 38 , 4%
W A AR s D | S — S R AR PR
2.4 AN F5 L U B LI 5T

FEE A PEALHI RS | 38 0 0 8 1 5T A
JUFN DNA 884 W) K o0 F VR AT 0 B i o
—J7 T, WG LA Bl ST 1 UK P (ROS) AH G
LM A4k, W0 hsp-6., hsp-4. gst-4, sod-3 F clk-1
S5 o3 —J7 T, A B B 2R AT S B (LIS AH DG A
Ul daf-2., daf 16, age-1 F1 sod-3 %™ Bian ZEPY %
WK HORE SO ) HLH AT BT R, R B RT-PCR
AN o] B K] (daf 2, daf 16, age-1. sod-2 Fl sgk-1
ATAIXT E BT, SRR, BT S mg-L™
) IPP 5%, M1 J& , sod-2. sgk-1 Fl daf-16 B3k K 33k
IR T age-1 F1 daf-2 1 35 P 6 3k 7K SE 880
X R HRE S T 5 i B 15 B[ S 3 1 A DG KR
, PR R 0 75 T 26 LAY 1

75 N ER W) L TR P BB T R S A 259k T 2 1)
FHOC, BUFE A0 ] R 7R o vk B2 AR 24 1Y 15  K
AN TN AR BEAR 24 RIS B AR PRk PEA 55
Ph, — ML ARZG IR IR T I U
FREE BRI FET 0 BB I R 24 Uk B AR, iy
FET- AR R WA (BRI — B R R
X PR FEE R/ N RIDE ST, 5 R B MO MR b
TSGRk LR B BRI L RN, Sk,
T I AR OCHE PR 7K B 3k A B T A 25 7k
HLERRE IR ZRIRE

3 RTAXTFE I £k M 22 F 4 B9 5 5T ( Neurotox-
icity of pesticides in C. elegans)
VP2l R H AR AR R 22 R FEAE
H BRIt X E H AR AR DR M 28 R 587 A R
RV, HRG, WP 2 st R A 1 2R fh 2
LS (P AR P 28 R G 02 2R 55 I 1A
X2 REME RIS B —E R HE RO PR W], Tk R
AR RGBT A7 A R 08D T SR ZR R

TP, A F T 0F 54 245 %5 75 10 2k i o 2
262 MBI RAE T AR 2G0T 75 2k sl 22 () B
3.1 AR T N L P B RN

HEYIRAT AR AR AR T EE N 55 T Lk L
SRR GER AT INEZ I, AT LA PR AR s il SR AR A T AR 3R
Moyt HAET, AT INZ O AR Y T i 2 B
MRS, & BTN HE bR 46 12 s AT o CGRFR42 Bl dit
R B AR A 52 8l 2% 2 A7 M O NacCl 1)
e R ) BT R (B TR A AR RS
5 B RICR) G007 R | RS B P R 22
CLeA 22 T AR PERS97) | Ruan %504 L4 155 Wi 4k
HBRFET =R AR, I iz sh AT R Gk 048 sh i
R B AR R A FHS I R DR B
(RR RS AR R A, S5 K B, 76 S B =38
AT 2EE 72 h J5 W R AR AR A
Az BRI (55 T 2 P S A Sl A R B A
AT 5 2 /L | SR BH 75 AR AU S T A A Y
PR R AR, 53— ISR I | 75 Nk H 2R
TAYUBER HGR A, iz 3l E S BT 32z
Sy, FE VR N T A
3.2 ARG T I Lk AL R B AL I

75 MR AU —Fh 45 44 ) B i B W IR &
A 959 MAHAEAN 302 L TT, HE & 53 X H
M TCIE RIAT T 3050k, Hd Fungk iz
B TCA 75 A E T 2 AT 2 TR
fith 22 [B] AL 6 538 S AT T e 2 X 75 I 2k
PR BEENLEI A 9E 24 2 AR, — i,
A8 3 007 5 T 4 AR PN 2 TG PR BRI 7B (AChE) 76 1,
SER S R KR 1 L AR BR(ACh) , 0 £ AR
B IE B QU A e R LR YRR el 4ty , T A R
SUitie , DT A 75 N 2 H Y pl s B DY )
un, Rajini 48 FI F AR 2 | BCEICEE F A B0BE 45 10 Fif
AL N 5 I R T 2 PE R 4 h 5, R ER
2 75 I 2 LAY 2 T JIE Bk 7 I 35 1 32 30 1 3 Bl
KRR, LB B R 2 i M RN , 55—y T,
1 X 22 EL R R R TR G V6 4 A 00 3 2% A IR IR el R
REIAT T, XF A bl 48 2R 58 (CNS) i il — 5 e
FERR07, NI 7= A 2 i R0 W S T
A d 525 T 05 ~10.0 wmol- L™ A JHEEH(RO)FI 0.2
~1.6 mmol - L™ H B A (PQ) 3 d,45: & EL RO fil PQ
Y21 WAz shBli fi 2 TR RE AR M 5 E— 2B XA 56
GRAFRIATIFGY , 45 R UE S hop-1 Al pink-1 38 33 175
SLRAT R S (MAMSs ) B 4Rz A 9 105 1 P 5 o )i
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PR RO FT PQ 1E AL T #R &t 7 , T i5 &
A4 AR . TEHERE OO, X T35 4 d A R 2
JNEfRE 2 28 AR N0 BE 22 Ge7F 75 10 4 HUAR Py [m] s e
YEH . 76 E B0 Uk B B9 A S0 (MCP) 1 2% 5% 4 h,
AchE FRFRFREH(CaE)iG AR 2 2 T 3 Z0 A e

At TSN R ST R (B B 2T
BEERPRI AL, LR TR AR 25 X0 75 1l 26 HL 1) i 28
B, BLAb, 38 I A O Bl PR (AN 2 e TE B TR
ity AR RHAR R G A5 ) , HE— D PR FE AR 25 0] 75 i 26 L)
PR HLE] . B AT X T A OC #2835 M AL A%
7%, FEZ FENHIRRE R GE 52 , (HXTHE I e R 4
R Hal AR A e 2 BRI N R

b B IRAIIE

4 RAXFIWL RAYEE S 4B R ( Reproduc-
tive toxicity of pesticides in C. elegans)

RGN E AR T AR N, 230 A Wi i A=
P — i IR, T IR L Sh A0 & 7 I )R
HAGH RN 5 %, 3 JUAR [ Ah 2 35 3 W T ik
LA VR G 5T ME Sh ) 2R 1T A S R M R 5T
75 W2k AR —Fh I HESh ) H 5 I A [
PR 3K 60% ~ 80% , P b AT T AE 7 3 M 1y iF
PPN, 3R 3 FIAE T K E AN T A2 X 75 ik it
A BEBEPE DT AT ST BAR

K2 RAGXNFWMELRPHMEFNHE
Table 2 The neurotoxicity of pesticides in C. elegans
i} RFRURE i3] eS| PR AR 225 3CHk
Pesticides Concentration Type Exposure duration Endpoints assessed Reference
% R 0.001 ~1 LA h14) e T h SR EREAIR SRS AR 251
Cyhalothrin mg-L™! L4-larvae ’ Head thrashes, Body bends
S HIESAR B R |
XF NaCl i P £
PV H AR |
B ) L4 914) it T TR P il 1
0.5.50.500 mg-L™" 24.62824h [18]
Monocrotophos LA-larvae Head thrashes, Body bends,
Chemotaxis towards NaCl,
Attainment levels to Escherichia coli,
Acetylcholinesterase enzyme activity
IR R BIFTA
AW M LCy, #5E AEEE ih LTSN B G Al A U3

Dimethoate, dichlorvos, According to LCy, Young adults

monocrotophos
i (RO)
0.5~10.0 wmol-L™!
Rotenone (RO) L2 Hi4h &
HEAL(PQ) L2-larvae
02~16 mmol-L™
Paraquat (PQ)
B L4 B4 d
0.85.1.7 .34 mmol-L™'
Monocrotophos L4-larvae
N 1 L4 1%yt
0.75mmol L~
Monocrotophos L4-larvae
BN ] AR
. . 0.5.5.50 pg-L~
Fenitrothion Young adults
LRk L2
0.01.0.1.1.10,100 mg-L™
Mancozeb L2-larvae

Movement behavior,

Acetylcholinesterase enzyme activity

B AR | 2 O P
Body bends, Dopamine

BRI P R TR T I I 12
4h Acetylcholinesterase enzyme activity, [16]

Carboxylesterase enzyme activity

2 TR B2 | 2 ISE RELR R 1 R PR T e T

24 h Level of dopamine, Acetylcholinesterase enzyme [17]
activity, Carboxylesterase enzyme activity
BENAT R | L IBERH R T
24 h Movement behavior, [45]

Acetylcholinesterase enzyme activity

EARN ¢ E2PT s e
24 h [38]
Degeneration of dopamine neurons
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Table 3 The reproductive toxicity of pesticides in C. elegans
Y] R L 3 Er SNl W TR 27 3CHik
Pesticides Concentration Type Exposure duration Endpoints assessed Reference
b . L4 914) it (LSS NN S NTTE A
. 0.01 mmol-L™"! 24 h ) [29]
Malathion LA4-larvae Body length, Body width, Body area
I ESNEY (v QE IR W & o
s B AL LK (sod , gsh Fl gst %)
SRR ) L4 gl & ) )
X 1.5.15 mmol-L™! 4 h Rate of egg-laying, Brood size, [30]
Cypermethrin L4-larvae . .
Reactive oxygen species (ROS) levels,
Gene expressions (e.g., sod, gsh and gst)
JEREH T E N ZAEIELH |
AR AR ) L4 H14) FAN 1 R RE A AL A1 ES2 A B A
. 0.08.0.8.8 mg-L™! 24 48 .72 h ) ) [31]
Cypermethrin LA4-larvae Brood size, Number of eggs in utero,
Number of oocytes, Rate of egg-laying
HAERD KT AT
AR TR R OCTE  R
spe. fer.prg. . glp .mlh 1 ced 55
HE 0003003, L4 W10 st (spe. fer-pre&p :
. 24 48 .72 h Brood size, Spermatid size, [24]
Chlorpyrifos 0330 mg-L™! LA4-larvae .
Number of apoptotic cells,
Gene expressions
(e.g., spe, fer, prg, glp, mih and ced)
JEAEE AR ] 35 EUKF SR AT
RN F R TR R RSN AR
+ SR 0.02.020.2.00, L1 H4h 80 Brood size, Generation time, ROS, 52]
Chlordecone 20.00 pg-L7! L1-larvae Number of germ cells in mitotic area,
Rate of sperm abnormality,
Sperm activation in vitro
JEREE AR AR E |
FANACH RS AR A OCTE R Rk
N (daf,sep .swm Fl fer %)
T e L2 %8 i o
0.1.10.100 pg-L™! 28 h Brood size, Number of germ cells in mitotic area, [53]
Tebuconazole L2-larvae
Number of sperm cells,
Size of sperm cell, Gene expressions
(e.g., daf; sep, swm and fer)
HIEH L Limgnk A
. 0385 ~0.643 pmol-L 28 h ) [54]
Chlopyrifos Ll-larvae Brood size
S } KT
. 5 mg-L — 48 h [23]
Cypermethrin ROS

4.1 ARZG X5 ALk HLA) AR BT RO,

WRLGAETs I AR K 1 BAE P 2 e A A B
P, PP F5 A AR B R PR O SR AR A K B AR b A AR
SHARAR 2 DT, K E AR EAR A AR E R
BOMDRTS HHBAE A 7, PRl woO— 40 SR il
KB PAE BRE 78 5 BE T EIE A ] Tmage) 115
FORBE I FC B A A B O 1) 1L ) 5 1 538 L Pl ™

O P A 1) 9 B8 Sy s v 5 AR T B A 5 R
(TR, i A% 25 PV T hr i e e 1 10 55 T 4 L
K RSN AR SR T, S5 R R B, S X IR
FHEL , B2 75 U2 IR i I 1 25 5 X IR
R E , 22 55 A 55 T 288 HL 19 AR R e A i L 2 B o
i 2 22 S (P<0.01) , FBH ShRLAR B X 55 i £k He A
KA BA TR
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ke iR E =R A s = IN R VDA A Y71 2
FEANALEL H R A A B AR/ HE DT 5 A )
JEF R RE MR 2555 . ZERREE TR AN PR AL P BT i
SO, 75 0 2 LAY A 8 R 23 & A — e B 1 400 i
JET, NS S T AR R G B RO, i,
Jones 2P0 L1 A %)) 43 i) 2 88 T Wk & M EC,,
(0634 pmol-L™")Fl EC,,(0.385 wmol - L") A7 L 1
o O HSE B T TEE, AR R, SRR
L, 28 T EC,, J B Mk R A S CECH Wb T
16% , M &8 T ECy, JG I/ T 45% , R W B SL XS
LA AE TS I T 520, R Ruan 28590 22 6%
F0.003.0.03.03 F13.0 mg-L ™' #E5EM R Y 14 114)
T30, RIERECH W, BRILZ AN AR
TR BRI T B LR 3 75 0 4 1 E AR/ NI T 4l ik
RTINS0 4 - 200 B 5 R ) 0 At 0 1
T, RS TG SR O BRI Y A2 A |, 45 R RIS
[Fi] e 2 (1% 7 SEMALE o 30 ) TR - A M A I Ak
FEF L B AR R

AN ) 25 8 B [ 2 6 75 T 4 PR A 5 R e
A, BLZE AT R TE T 0.08 0.8 A1 8 mg-
LA A6HE 48 h s, Hm 8 H 7
N2 DAL E FNHESZ A PSR 5 i 25 REAIR, SR TNIKS: L4
W75 Nk R R T EE BB E R 1.5 #1115 mmol -
L' h 5, Je B E R B it AT i b RIS
TR F5 N U™ A (AR R
4.2 ARZGXTF5 N L A BE I AL

XF T 75 R HAE G B AL 5, B A
TEPEE(ROS) K B AR G HE R Rk, mifk 254
FAREMEALEI AR ST, 2 - HRAVE T A5 40
LR T | A= B 24 AR ] B0 BHL VS R DNA 453 495 55 J T
TEPESEUKT Rt 55 1 2 HR A A1k i Bt s, ml Y
WX A B RGN . BEATSEEDIER T R
T Xof 555 T 2 H A B 15 O ) B ), B9F 5 A B, 5 R4
AL, ZR 85 20 75 i 4k B Je Ak B R AR B 40 i i H
PR A D O H2 8 40 4 R A AR )l
RAET —ERERIER , HAh, X550 4 R N T
PSR R A DG B S 14 e 32 3 T2 48 i (D TC)
SR A T E | S IR AR TG PR KO- 8 T ey
Jf H DTC 4l a5t B B iy 55 , = B PRI 2 154
T X6 55 T 2 e AR E BE M R AR, H AL S AR
AR AR A G

A= FEAH S EE PR AT T2 I X F5 i 4k R iR A T
VES PR A — A R A G G T R

B A SRR PR A AL 45 2 A7 1T — 7 T, 38
SR T R AR SEHY daf2, akt-1, daf- 16 Fl age-1
BEPA s i 1Y A8 A foli 45 A= Bl R A1 5 200 D ORS 2000 1)
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