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Effects of Butachlor on the Cell Division and Protein
Synthesis on Oat(Avena sativa L)

Kwon, S.W, and Kim, J.C.

ABSTRACT

The effects of varying concentrations and durations of butachlor (N-(bytoxymety 1,) -2-chlor -2, 6-diethy
lacetanilide treatment on oat(Avena sativa L.) root cell division and protein synthesis were studied.

The highest concentration(1x10 *M) of butachlor caused the significant inhibition of cell division after
18hrs treatment. After 18hrs treatment, 59% and 82% inhibition of cell division occurred at 1x10~‘M and
1x107*M, respectively, while 99 inhibition of cell division did at 1x10~*M concentration at the same
exposure period, To investigate protein synthesis, the oats were treated for 18 and 24hrs with
concentrations ranging from 1x107°M to 1x1073M butachlor, After 18hrs, butachlor treatment of oat with
1x10~*M inhibitited 23% protein synthesis, and butachlor treatment with 1x10~*M caused 34% inhibition
after 24hrs.

With SDS-PAGE of proteins extracted from oat root tips, butachlor usually inhibited the 16, 18, 30, 43
and 43.5 kD polypeptide, and proteins of root tips are made up of subunits below 100 kD polypeptide.
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Table 1. Frequency of mitotic stages in Oat root tips treated with Butachlor for 18 hours®

Total No. of

dividing cells
Treatment (% of control) Prophase Metaphase Anaphase Telopase
Control 100a 28.3a 23.0 9.0a 8.7a
1x107°M 90.7a 27.31+3.9a 20.3+8.4a 8.0x2.7a 10.0t4.0a
1x1075M 71.8b 21.0%£4.4b 15.0+8.3b 7.0+2.6a 9.0+3.52a
1x10*'M 41.0c 14.0+8.8c 8.0+7.2c 1.0+0.7b 6.7+3.9b
1x10—*M 18.4b 6.0+2.5d 3.0+6.5d 1.3+1.4b 3.0+3.8b

All frequencies are arithmetic means of values from 1,000 cells per roots.

Standard errors are given as + values

® In a column, means followed by a common letter are not significantly different at the 5% level by

Duncan’s multiple range test

Table 2. Effect of Butachlor on protein synthesis in Oat root tips

18 hrs. 24 hrs.

Concentration Amount of protein % control Amount of protein 9% control

(ug/mi) (ug/ml)
Control 1, 204a 1, 284a
1x10°°M Butachlor 1, 175a 97.6 1,185a 92.2
1x10~M Butachlor 1, 115a 92.6 1, 120a 87.3
1x10~*M Butachlor 928ab 77.1 844b 65.7
1x10~*M Butachlor 793b 65.9 701b 54.6

In a column, means followed by common letter are not significantly different at the % level by Duncan’s

multiple range test
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A . The site of the responses of
butachlor in oat roottips,
Fig. 1. SDS-PAGE of protein extracted from oat
root tips.
lane 1 : root tips protein
lane 2 : mark protein
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Mark FProtein

1. 2-macroglobulin{MW : 180, 000}

2. B-glactosidase (MW : 116, 000)

3. fructose-6-p-kinase (MW : 84, 000}

4. pyruvate kinase(MW : 58, 000)

5. fumarase (MW : 48, 500)

6. lactic dehydrogenase (MW ! 36, 500)

7. triosephosphate isomerase (MW ! 26, 600)

8. lysozyme (MW . 14, 000)
Fig. 2. Comparison of molecular weight of 8

different polypeptide chains in the
molecularweight range from 14,000 to
180,000 with their electrophoretic mobil-

ity on SDS gel.
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