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Abstract The contact toxicity of 11 synthetic polyacetylenes was tested to newly-hatched Periplaneta americana larvae
with the method of drug film. The results showed these compounds 1-t-butyl-4-hydroxymethyl-diacetylene 1-benzyl-4-
methyl-diacetylene and di-ethyl-2-propargyl-thiophosphate caused high mortality of over 70% to the larvae at 20 pg/cm’ .
The 1.C5, of 1-benzyl-4-methyl-diacetylene and di-ethyl-2-propargyl-thiophosphate was 3.91 pg/em’ and 1.50 pg/em’
respectively. The effect on AChE of the insect indicated that 1-t-butyl-4-hydroxymethyl-diacetylene 1-phenyl-4-0-
nitrophenyl-diacetylene and di-ethyl-2-propargyl-thiophosphate inhibited its activity and the inhibition rate was
12.00% 27.24% and 62.22%  respectively. To ATPase 1-t-butyl-4-hydroxymethyl-diacetylene and di-ethyl-2-
propargyl-thiophosphate inhibited the activity of Na® -K* -ATPase and the inhibition rate was 44.55% and 31.44%
respectively  but 1-phenyl-4- 3 4-methylenedioxy -phenyl-diacetylene and 1-phenyl-4-m-nitrophenyl-diacetylene
enhanced the activity of the enzyme and the activation rate was 24.98% and 20.61% 1-¢-butyl-4-hydroxymethyl-
diacetylene 1-phenyl-4-p-methoxyphenyl-diacetylene and 1-phenyl-4-o-nitrophenyl-diacetylene inhibited the activity of
Ca’* -Mg’* -ATPase and the inhibition rate was 49.02% 38.53% and 35.32% respectively but other compounds
enhanced activity of the enzyme among them the highest activity was observed with 1-phenyl-4- 3 4-methylenedioxy -
phenyl-diacetylene and the activation rate was 81.12% .
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1 ATP Serva
1- 4- 3 4- -
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1
Table 1 Number structural formula name and melting point of tested compounds

Compound no. Structural formula Name Melting point  °C
1 4- -
CH; ;C—C=C—(C=C—C CH ~
! 33 33 1 4-di-t-butyl-diacetylene 129~130
1- -4- -
CH; ;C—C=C—(C=C—CH,0H iqui
2 33 ? 1-t-butyl-4-hydroxymethyl-diacetylene Liquid
3 HOCH,—C=C—(C=C—CH,0H 14 ) 112

1 4-di-hydroxymethyl-diacetylene

< > 1- -4- -
4 @ == OCH, 1-phenyl-4- p-methoxyphenyl-diacetylene 94~95

O - - - -
)—c=c—c=c N . 434
5 O/CHz 1-phenyl-4- 3 4-methylenedioxy -phenyl- 105 ~ 106

diacetylene

(=C—C=C Lo .
6 @ Q 1 4 147 ~ 148

1-phenyl-4- m-nitrophenyl-diacetylene
NO,

) (=C—(=C 4 i
7 @ Q ! 4 152 ~ 153

1-phenyl-4- 0-nitrophenyl-diacetylene

NO,
. (") _ 1- -4- - Liquid
@C*%CHz*%C*%Cﬂ 1-phenyl-4-phenylformyloxymthyl-diacetylene "
9 ()ce=c—c=c¢—cHn et i
N h,—C= = 3 1-benzyl-4-methyl-diacetylene o
S
0- -
. : . _ Liquid
G,Hs0 ,P—OCH,—C=CH di-ethyl-2-propargyl-thiophosphate b
! B (=G CILOH 3. - - -1 Liquid

3-bromo-2-propyne-1-ol
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1.2
1.9 em 4.6 cm
25 pL
5 3
3
25+1%C
24 h
1.3 AChE
Ellman 1961 1995
35~
45 pg ACh 0.5 mmol/L
pH7.6 15 min
4 5 ml. pH
7.6 0.05 mol/L 30s
-4C 10000x g 15 min
1% pH7.6 0.05 mol/L.
50 pg/mL 50 pL 50 pL
35~45 pg 37 C 5 min
50 pl. 4X 1077 mol/L
50 pLL 100 pL 1.0 mmol/
LACh 37C 15 min DTNB
5 5- -2- - -
1.8 mL 722
412 nm oD
3 % = oD -
op / OD x100
1.4 ATPase
1985 Kadir  Knowles
1991
Pi 1995
1.2 em x 10 cm 2 1
mmol/L, 10 mmol/L. 1
mmol/L. EDTA 0.32 mol/L
0.4 mL
2.0 mmol/L. AMT A B 1:3
30 min 0.01% 1.5%
Tween-20 A 4.2% 4 mol/L. HCI
B 0.05% 1 min
0.4 ml. 24% 30
min 660 nm
oD 3 Pi pmol

ODGGOnm Pi
0))] pi
y=0.0345+0.0175x r=0.9980
2
2 ml 4°C 3 000 x g
10 min 13 000 x g 30 min
10 mLL
2
Table 2 Content of reagent of each tube
Reagent mL
Tube no.
Liquid of phosphoric acid 1 mmol/L.  Buffer solution
0 0 1
1 0.085 0.015
2 0.170 0.830
3 0.255 0.745
4 0.340 0.660
5 0.425 0.575

1.5 Na®-K'-ATPase

30 mmol/l. MES 2- N-
morpholino ethanesulfonic acid 30 mmol/L Tris 120
mmol/LL NaCl 20 mmol/LL KCI 5.0 mmol/L. MgCl,

1.0 mL
0.2 mL 7~12 pg 1.0 mmol/L ATP
0.1 mL 10 pg/
mL
3 30C 15
min 0.4 mL 2.0
mlL AMT 1 min 0.4 mL
2.4% 30 min 722
660 nm 0D
oD Pi P
pmol/I: mg ™" 15 min ™'
1.6 Ca’*-Mg'* -ATPase
20 mmol/L, KCI 100
mmol/L KCI1 0.1 mmol/L CaCl,
Na® -K* -ATPase
Na® -K" -ATPase
Na® -K" -ATPase
% = - / X
100
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5 AChE
2 Table 5 Inhibition of polyacetylenes
to AChE of Periplaneta americana
ODy20m %o
2.1 Compound no. x+ SD Inhibition rate
9 1- 4- - 1 0.325+0.0035 b —44.46
2 0.198 +0.0174 ¢ 12.00
10 O- - 3 0.303 +0.0061 b -34.67
20 /sz 4 0.306+0.0184 b -35.87
’e 5 0.345+0.0070 a -54.67
100% 6 0.308 +0.0015 b -36.89
7 0.164+0.0114 f 27.24
2 1 -4- - 7 1- 8 0.228 +0.0021 e 1.33
9 0.268 +0.0236 ¢ -19.11
4- . 13- -2 10 0.085 +0.0040 g 62.22
- -1 11 0.228 +0.0021 d -1.33
CK 0.225+0.0070 d 0.00
72.33% 66.67% 63.33% 3 0.05
L2 DMRT “ -" 6
910 LCso 3.91 Mg/cm Notes Data with the same letter are not different statistically P = 0.05
1.50 Plg/ em’ 0.62 Iu‘g/ em’ 4 DMRT . Those in negative values represent promoting enzyme activity. The
same for Table 6.
3 20 pg/cm’
2.3 Na® -K* -ATPase
+ +
Table 3 Contact toxicity of polyacetylenes 20 pg/cm’ Na®-K" -ATPase
to newly-hatched Periplaneta americana larvae 2791011
% %
Compound no. Mortality Compound no. Mortality 7
1 6.67+0.25b 8 0
2 72.33+5.77 de 9 1000050006 44.55% 20.99% 17.64% 31.44% 4.11%
3 12.22£1.22 be 10 100.00 + 0.00 e 20.21% 5 1- -4- 3 4-
4 27.27+2.45 ¢ 11 63.337.27 d ) 6 1- 4. )
5 0a 100.00 +£0.00 e
6 0a Malathion
7 06.67+4.12d 24.98% 20.61% 6
+ 3
DMRT P=0.05 Na+ -K+ -ATPase
Notes Data are mean + SE of mortality %  of three replications. Data with
the same letter are not different statistically P =0.05 DMRT . 2
2.4 Ca’* -Mg"" -ATPase
2.2 AChE Ca*t -Mg2+ -
11 AChE ATPase Na® -K* -ATPase
10 2 4 1-
62.22% 2 7 -4- - 7
12%  27.24% 49.02% 38.53%
AChE 35.32% 5
5 10 81.12% 6
AChE
4 910 3
Table 4 Contact toxicity of compound 9 10 and malathion 3.1
to newly-hatched Periplaneta americana larvae AChE
, 27910 11
r=a+b LC /c
Compound no. yearhe 0 He ' 20 ;Lg/ cm’
9 y=3.6508 +2.2775x 3.9120 0.9833 9 10
10 y=4.6067 +2.2412x 1.4979 0.9994
y=5.424241.9240x  0.6189 0.9484 100% 3 60%

Malathion

AChE
1.25 pg/mL 10
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6

ATPase

Table 6 Effect of polyacetylenes on two ATPases of Periplaneta americana

Na* -K* -ATPase

Ca’* -Mg* -ATPase

ODe60nm
x + SD

Compound no. Specific activity

pmol/L: mg™~ L 15min~!

Inhibition rate

% ODe60nm %

Specific activit
x + SD pect IC_ ?C ™ y _, Inhibition rate
pmol/I: mg™" 15min

1 1.5570 £ 0.0150 b™ 243.11 2.31 0.5730 +0.0065 be 85.81 -20.67"
2 0.8990 + 0.0080 e 137.98 44.55 0.2623 +0.0075 i 36.25 49.02
3 1.5180+0.0245 b 236.88 4.81 0.4863 +0.0175 72.04 -1.31
4 1.5760 +0.0135 b 246.21 1.06 0.3090 +0.0140 h 43.71 38.53
5 1.9820 +0.0030 a 311.01 -24.98 0.8420+0.0225 a 128.87 -81.12
6 1.9140 +0.2800 a 300.14 -20.61 0.5390 + 0.0055 de 80.46 -13.15
7 1.2660 + 0.0026 d 196.60 20.99 0.3233£0.054 h 45.99 35.32
8 0.6080 + 0.0040 b 251.25 -0.96 0.5570 +0.032 cd 83.34 -17.19
9 1.3180 +0.0058 cd 204.95 17.64 0.4730+0.0285 f 69.92 1.67
10 1.1030 + 0.0025 bed 170.62 31.44 0.4681 +0.0110 f 71.19 -0.11
11 1.5290 + 0.0065 be 238.63 4.11 0.5880 +0.0035 b 88.29 -24.15
Ouabain ~ 1.2690 + 0.0055 cd 198.56 20.21 0.4326+0.0235 ¢ 63.46 7.65
CK 1.5930+0.009 b 248.85 0.4805 +0.0020 f 71.11
62.22% 2 7 Kadir HA  Knowles CO 1991. Inhibition of ATP dephosphorylation by
10 acaricides with emphasis on the anti-ATPase activity of the carbodiimide
AChE 9 metabolite of diafenthiuron. J. Econ. Entomol. 84 3 801 —805.
McLachlan D 1982.  Antifeedant activity of the polyacetylene
AChE phenylheptatriyne  PHT ~ from the Asteraceae to Euxoa messoria
AChE 27 10 Lepidoptera Noctuidae . Experientia 38 1061 -1 062.
AChE Wan SQ Xu HH Jiang ZS Zhao SH Shang ZZ Liu Z 2001. The
3.2 antifeeding activity and electrophysiological response of synthetic
polyacetylenes against Ostrinia furnacalis . Chinese Journal of Pesticide
ATPase Science 32 48-55.
ATPase 2001.
Na® -K* -ATPase : 32 48-55
279 10 Wan SQ  Xu HH Zhao SH Shang ZZ Liu Z 2000. Phototoxicity of
20% synthetic  polyacetylenes  against ~ mosquito  larvae Culex
¢ quinquefasciatus . Acta Entomologica Sinica 43 3 264 — 270.
Na® -K* -ATPase 2000.
2 6 433 264-270
Na* -K* -ATPase Wan SQ Xu HH Zhao SH Shang ZZ Jiang ZS Liu Z 2004. Oviposition-
Ca* -Me®* -ATPase repelling activity of synthetic polyacetylenes and electroantennogram
J responses in  Ostrinia furnacalis  Lepidoptera  Pyralidae . Acta
247 Entomologica Sinica 47 3 293 -297.
24 7 2004.
2 7 47 3 293 -
4  Ca'-Mg'" -ATPase 21
Xu HH Zhao SH Zhou J Ding JK Yu XJ 1994. The insecticidal
AChE ) R iy . .
constituent of essential oil from Artemisia scoparia . Acta Entomologica
ATPase Sinica 37 4 411 - 416.
5 ATPase 1994. . 374 411-
416
Xu JH 1995. Study on the Activity of Antifeedant and Anti-
Acetylcholinesterase Based on Action Target. PhD Dissertation of
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