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Abstract: A hanging-drop method with a semi-fluid culture medium was used to carry out life table experi-
ments in order to test the toxic effects of dimethoate on life-cycle traits of Caenorhabditis elegans, after the
nematodes were exposed to three groups of dimethoate (0.07, 0.7 and 7 mmol- L", which were 1/1000 LC,,,
1/100 LC,, and 1/10 LC,, respectively) for 4 h. The results showed that in 0.7 and 7 mmol-L" groups, the total
fertility rates (TFR) of nematodes were 260.60 and 203.80 respectively, both of which decreased significantly
compared with control (299.23, P <0.05); the net reproductive rates (R,) were 240.29 and 147.67, which dropped

significantly compared with control (298.67, P <0.05); the intrinsic rates of natural increase (r,) were 1.342 d
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and 1233 d”', which were much lower than control (1.387 d”', P <0.05); while in 0.07 mmol-L" group, TFR was
29384, and R, was 286.60,the differences of which were not statistically significant (P >0.05). In the scope of

the above dimethoate concentration, the values of TFR, R, and r,, all decreased evidently as the concentration

of dimethoate increased. The study also found that the 7, in 0.07 mmol-L" group was 1405 d”, which was evi-

dently higher than control (P <0.05). From the present study, it was concluded that the fertility of C. elegans

decreased when exposed to the dimethoate in a specific amount, while low doses of dimethoate had a horme-

sis effect on intrinsic rate of natural increase (r,,) of nematode population, and the three parameters of TFR, R,

and r, detected in this paper were sensitive to dimethoate exposure in low dosage.

Keywords: dimethoate; Caenorhabditis elegans; intrinsic rate of natural increase ;total fertility rate; net repro-

ductive rate
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1 ## 57 % (Materials and methods)
1.1 Akt

A2 70 75 N AT R Bt N2l PR 2 s AL TR
(Caenorhabditis Genetics Center, CGC) 2 fit, /k £
(C;H,,NO,PS, ,CAS: 60-51-5) Sigma 2\ & = & , HAlb
R A TAE Y T AR A A PR |) 7
12 LR 20 e b 3

I M930 g-L"'KH,PO,,15.12 g+L"'Na,HPO, *
12H,0)# & 8 2 A 14 N A KIGFF# (E. coli
OP50)NGM % 3% #£ (2.5 g - L" Peptone,2.0 g+ L
Yeast extract,17 g+-L" Agar,3 g-L" NaCl,5 mg-L"
JE[# B, 25 mmol+ L' PBS, 1 mmol- L' MgSO,, I
mmol-L" CaCL) L ¥k~ , A S| 5 mL & .08, i
SVAFIRE] 2.8 mL, 4R 5 #0F A 0.8 mL K & iR
VAW ,04 mL 5 mol- L' NaOH i, 1RS), HE Y
2/3 B HRZ R, LA 5 500 remin” B0, FE BT R, T
DL MO PR 2 3, BI ] 3RA5 A & a2 A 00 K A
FIERE T 4 mL M9 il b, B TIRABRINE
Y, 2 AR AE LL B3 6 L1 4 EEFP T NGM
L BPARAS R AR AR R 1A
13 Ztdrile

SRR N T % E. coli OPS0 [ Km (53 mmol
L' NaCl,32 mmol-L" KCOI&E ¥ , i ik e K ok i
43514 140 .60 .80 ,100 mmol- L™, 53 4k Km & Wi 1E N
XFHRAH o 2k HURCAE 24 FLAR R SR BEAL AT CE 10
ZEAAR) L4 W4 d, Bl 3 A FATHL, A Ak
PRI EE S5 20 °C AL BRI 4 h, 7E A 5B N SR
B4 22 1 52 o SR A A il s Rz ) B A R BB T A
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CRAT- AR E LR EE 3K, R
LT R BB FE (LCy, )o
14 Afg RS

MR 1 BOPE Uk B 1 SRR 1Y 2% 88 5N & R 1/10
LC,, .1/100 LCy, .1/1000 LC., (43 51 %F i T 7.0.7 .0.07
mmol- L"), 55 5 1 4% B o A ) vk i SR SR e 3 14 1)
A4 h,Km U 3 U0, 2 R HT 2 T AR By 77 5L H: T
B AT IR BB 3 A 12 fLiR(n, =36). B 12
IINEE A SR AR R U B R SR A 12 AN g
1R, B RO S 4 HAE 10 AR B, B 5% R AR 2k Ui Ak
AL AR R, SE 0 B R ALK MR TR TS 4
Jr A B LI R AR R AR R T #E AT, IRV (20 £ 1)
C L EHE 3 K. “H:% Y i Daniel Muschiol 7£
2009 45 W B R HTAE 75 TN B AT 2 LY AR i 3R S
K, BTk SR — Bl O R 8 3R 1, 7E 2011 4R,
Brinke %" F FL AT T B, 2 B O Ik 0 8 R 3L 5
A —%, HJ& Brinke 553X AN BC J5 43 43 3 BC AK 3
s VAR A AE VKAE 9, SR S , o FH ke >k B m 22 0%
Ty o AP 2 AR 8 5 R R AT SR Y A
R T MR AEE 0 55 1 45, R AR R 3% 56
Bl (FH 1.5 g- L7 45 8 (Gellan gum)HUft NGM H1 i
iR (Agar), HAth 5 NGM #[A] , K 1% J5 H g 71 5t 41
o L EABEFE , TR HRAR), E. coli OPS0 5k 2 K1
Fr 1 W TE 2 Hf 0 i B W 0 3R BRI R BT .
52 0 R RN R T LIRS R
B8 wL T 12 s b, A 1 SRR TR 12 AL
Pt AL S 1 em 25 47 W AR TG TR K B A B B AT
(B P4 T OR R0 ), By 35, 8 O R 2% 47
BCAE 20 CHEFRFA PR IR . 283 20,48 12 h F R AL
M B8 B 0 B R T, 22 W B IR ARRCAE B SR A
Ak 2L B R o, T T A SRS DR IREAL S R BT A
(1 L1 ] 4h #OCAE 80 “CARZR T LA HE 1 min, SR 5
B e e, 56 Fgt A ER BB T
THECZ T 12 /NI 2R A I 7 1 i AR .

. Microsoft Excel 2010 #2423 =0 5 A= i &
S AR X S B TR PR AT

x(age): AFH& AT 18 B A (h) %) 49 B

I (age-specific survival rate): ¥ & 4F i 77 1% %,
l.=n/ng;

m (age-specific fecundity): & — 1 & — 7 1 4~
A AR 7 0 S ARER, 38 2o B R Y SIS e i T AR

R,(net reproductive rate): 1 34 5 %, K 7n B #F

TR AR PR BT R R, = X m,;
TFR(total fertility rate): i %/ R, TFR = X m ;
T,/T,/T (alternative measures of generation

time) : FH T 7 4F i 25 # AR rp A Ta) B SCBEA

e WA B2 e, DRI LA O [ 09 5 it 8% Charles-

worth ZF42 1M SR AT 3 AN 28 2O AR ) 3

rXf .

T,=XxIm/YIim., T, =(nR)r,, T=Xxe "Im,
r, (intrinsic rate of natural increase): PN &% 4 £

O Lotka J7 2, MU KRR, r B2 N T
éoe T lm, =1

15 Bdl Ak #55 Hr
N FH SPSS 17. 0 A4 v i #E 22 53 #7 (Probit anal-

ysis )T H £k LAY 2 BUE R E LC, 1 95% Al {5 BR .

KB H E B 2471 ( one-way ANOVA)AI Duncan

G 55 V5 3 A A [ e 32 O 2R 2 0 X 4 A R S R 52

Wiy, T AT KA 2 27 D B £ AR ifERR, L P <0.05

hEFA G E L,

2 £ R (Results)
2.1 AR

SRR S0 25 IR WK, AR SR TE I B 4R
B 4 h 2 5Lk E LC,, M (68.75 £ 0.02) mmol- L"
95% E {5 PR 4 60.17 ~ 78 48 mmol-L™")
22 EWmERSH

EARTIWRE AR MR R RA R LT RE 4 h
Ja AR AR EESEUE R 1 s, XA
2 U 3 B B (TFR) Ky 299.23 , 11 R R fR 4 48 i
) S BB R B A SR W R T B T B S R R K
I K £ ,0.07 mmol- L™ %% 52 2H (293.84) 5 Xf HR 41 W &
A2EF(P>005),0.7 mmol- L" 5 5% 4 (260.60) Fl 7
mmol- L % #% 4 (203.80) 5 X M 4 22 & 1 & (P <
0.05). X B ZH A i 5 38 (R, )l 298.67 , 1M ok 2R 5% R
ZH B RGBT B, B R R B 3 K IR 286.60
24029 F1 147, 52 80 H B 8 0 R AON OC R . AR
I [0) 45 S 80(T/ T/ TR AE AL 3 5 2%, A B 4k 17 79
HERUW G R o W R 26 i P BEEE K R (r, )l 1387
d SRR R AR B R TR 4H(0.07 mmol- L")k 1405d",
W v T X R 45 ok B 2R 41 (0.7 mmol - L)
1342 d™", W S A0 T X6 HR A 5 i s 3¢ 3 2% #8 4H (7 mmo
L) 1233 d7 BRI T vk B AL B AR R R
ZH 28 i N BTG R R R RE 3 B B S A R R AN
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Table 1

ERRRERRIREFLHEGRIZESHE

Demographic parameters of C. elegans after exposure to different concentrations of dimethoate

e ) 2H /(mmol- L)

0 0.07 0.7 7
Concentration/(mmol-L™)

TFR 29923 +5.77 20384 +4.13 26060 =8.15" 203.80 £743""
R, 298.67 +5.54 286.60 = 4.01 24029 +7.18" 14767 641"
Ty/h 112.00 =039 10944 +0.65" 10923 £0.80" 10571 £2.07""

T,/h 9955 +0.271 9845 +0.18 98.78 £ 037" 97.17 £2.02"

T/h 9033 + 091 8937 0235 9025 + 0384 9200 +2.17

r,/d?! 1387 +0.00 1405 +0.00" 1342 +0.00" 1233 +0.00"

T * FoR 50 W2 5 I 35 (P <0.05); TFR J B BB AR RIS, Ty Ty (T i AR ] B9 B A G, 7, o P9 B0 G 6

Note: * represented there was a significant difference in comparing with control group. TFR is the total fertility rate, R, is the net reproductive

rate, T',/T,/T is the alternative measures of generation time, r,, is the intrinsic rate of natural increase.

120 —@— Xl Control —X— Zi{ %} Total Control
—0—0.07 mmol'L"' _g— 0.07 mmol + L' Zi} Total [ 500
100 A I-
0.7 mmol-L" —A— 0.7 mmol + L' i} Total [
o -1

E Tt i —&—7 mmol + 17! L3t Total [400 3% o

#H B 80 2 &
£ I
E g L
L 2 60 [0 = £
= Y T8
H o - B ©
* H =
B 2 401 (200 % &
K S | & 3
& g K 2

= 20 4 L 100
0 -
-0
I 5 I I I I
2 4 6 8 10 12
Hs /d
Ageld
Bl FARREFREEEEZRANHEHE
Fig. 1 Fecundity of C. elegans after exposure to different concetrations of dimethoate

23 IR 2 HU BRI AR 5

TE R[] v B A SR v % 8 i 448 P B0 R 1) A Ak
K1 R . TR RT LA Y 22 0 (9 &8 2258 %2 (TFR)
) 5 25« X R 2 4 309, 0.07 mmol - L' 2 55 4 K
296,0.7 mmol-L" Z2 & 414 272,7 mmol-L" R #& 41 H
212, BB R R e (H AR BR A U] AR T X IR . 2
AR R BRI R ) W {E - X IR 4L M 113,0.07 mmol- L™
S THH K 109,07 mmol- L™ FEFHZH K 104,7 mmol- L
FRURULN 88, X HEAH (1 1 K B AH 0 W {E I B T
IRRBRBEA, RSP EBR R R EAL R
i 1 Bsf ] b ok BEZH FE SR 2 ~ 4 h, i LB A HE O 3] 4

B R AR R R R AL i B T B2 1 B AR
2 AR IR AL B B G (A1 2 BT ), 6 IR 2H AR D
Zifylbo

& 2
Fig.2 Juveniles of C. elegans hatched inside the body
of their mother (10x20)

2 N 7E £k 4L (10x20)
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d,0.07 mmol- L™ % 7 21 £k Ht A7 B [A] d 4 1 A~ 44y
25 d,0.7 mmol- L™ % 7 20 £k B 77 % i 1] 5 K A9 4> 1A
M 19 d, 7 7 mmol- L™ 5 58 41 £k it 75 iy fe K 19 A~ 1A
H 135 d,

) 1.0 - —_e— X i Control
= ——0.07 mmol * L!
_E 0.8 —4— (.7 mmol - L
= 1 —7=7 mmol - L}
3 2 0.6 -
8 |
o
<&
S 04
S
= i
8 0.2
19
c"_‘ J
00 +——7F———7T 77T T 17
0 5 10 15 20 25 30 35
Hufit/d
Age/d

3 AAKERREEREHRTFENLE
Fig.3 Survivorship curves of C. elegans after exposure

to different concetrations of dimethoate

3 itit ( Discussion)

H i N AN PR 2222 3 0 55 N BT 4R kAT T
B FL BT, (B O 58 48 bR 3 B AE MR OKF BE T
BBEH) A B A K P (K B B B R )
FIHE BRI AKOF- (4% R 5 38 A DG SE R Y 3R 36 55 ). P E
JKOF- 75 3 24 OF 55 20 & A it 3, 2009 4F Daniel Mus-
chiol %5 "R H 2 it /& 15 9% 5 “ hanging-drop "/ £ 7
B HEAT T A A R W (life cycle) SR, X HL T 2 AP
A B AT 2 2L (N2, MY6) Y i+ 38 FH 32 (R,)) . A B 7 %
(TFR) AR 8] 8 2 80(T,/ T,/ TR L3 K 3R (r,)
TR AR B W B AE  T R A R A B 3R
s, S8 Al G A R S0, IRy ORGP A
AT 3l ) Bs SCBE Lk 40 B 20 i B 2R AE T IS . 3X
Tl 7 2 Fe vV BRSSO AR B R AT 8 3R AT DL AR
FE AT ] Jir 75 149 BsF ) 9 A0 B2 0 A 4% P A % S0 R AE
7 L b 0y 5 YRl FH 10 355 % 6 1 AR D FE R IR
TOREHERE (Y[R IT 2 T SEER BRI, 2 — R A T LA
B PRSI AR 00 Tk . ARBESR L AE 20 C R RE SR
75 W B AT ZE 56 h A2 A5 KB L4 W, 7250 4 Wi
J&i, K265 h FFIR )OI, K2 130 h(BE A A= 16 s 19 56
55 RZAq)r BR300 45 0, A B 98 %k B 20 £k o 1

% 55 1976 4 Byerly 55" WF 5T (1 75 N 28 00 A 06
PR A AL, 1991 4F Hodgkin %™ HIF 5745 H 28 th
Y BB HE 2R TFR M 327,2009 4F Muschiol %" 5
R 295, A B 5T X BE 4L R 299, A T & =2
] o ARBFFEE— 245 52 T 1% i 0 n] T P R R
P, 2011 47 Brinke 55" ) H 3 Ff 2 30 4 85 9% 2L A6
T G FF K (ivermectin) ., B K B (aldicarb ) F1 4%
(cadmium) X Caenorhabditis elegans F Panagrolai-
mus cf. thienemanni T Fh £& B8 A= 1 58 10 52 ),
[7i] i} 5 1 5 1A e 7 5 92 3 L, I 52 2 AR B 9%
JE 3 A W BOE IR BT 2k e 15 PRI, O 4R X
ol 2 30 1R i % ikt 38 BV S AN I T K I 9 I
(CUELP R SRk i TRl

Az iy 2 S G S XS Y WAL AR A A ) S
RRAE 26 B 1R m, 2 A6 AR AT LAAR 3 HE 2 R e 1Y
P B KR, ) 5 AE S R bR, AT LU B TS
Qe X FRE RS o BRERRK SR R R e ol
55 A i A OC Y & 2 B0 (0 BB AR i AR R i
AR ] 45 ) /] LA G W0 R D Ak TS e 0 5
2013 4E Brinke 2 "KM T 5 55 Z (ivermectin )4} 75
N [ R 2 b A4 i ] 300 AR5 A1E 0 52 i) SIE 592 £ ot i R 3%
SR (TFR), ¥ 38 FE 2R (R, )RR B PN L4 KR (7, ) 1T LU
BRI, AR D, SRR R
i 2R AU P B R () BB R (TFR) F1 34
BER(R,), B 2 5 S v 5 A 38, OB /N, B 25 7
3 IR ROV G R, RIIIX 3 AR AR XL i
T S R 5 B 1 R, TT AR S T BRORT £k HL X
SRR R AT A I A AG o AR B R4 S 80T,/
T/T)SHT 3 AFEER AR, B A B0 B SR S e 5 14
TR T 9 AR A, U BH B AN 38 AR SR 100 2 PR R
FIPEAL , Brinke 28"V BFF 5% 7] F 2 B 75 W BaoFT 42 R
SHCTIT /T SH 0B AR PRI 25 45 e
FEAR NN ] A= A B Bt 75 T B AT 4 AR KRS 30 1) 52
M v, B L3 M Ak ) M A AT v B A B I, A
e B A2 B, RN T AT RN . AR K
L ARVR LN BT KR (r, )R 1405 47, BE R T
X HR2H (1,387 d™), Hf ik B 40 AN vk JE 41 (1.342 d7
1233 d™)B A% T4 R 4L, 2 B AR SR 1K 770 ek 2 8 0t
75 0 B AT 2 L B KR LR S 2% ar N o [
AT 5 30 2 BH A v 7] ek S R R i o R 0 A 2 {1 4k
HORNEE ) P B K A7 B B ROAR SRR R S
Rk i A% 24 AR AR 2 W19 i, 386 1) 4 398 op 1 AR SR 0t
- 5 Z G5 R O AR W 1 B e R R BE 2R
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