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STUDIES ON THE SITE OF ACTION OF SAN 9785

[4-CHLORO-5-DIMETHYLAMINO-2-PHENYL-3(2H) PYRIDAZINONE]
ON CELL DIVISION USING ONION ROOT TIPS
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ABSTRACT

The effect of SAN 9785 [4-chloro-5-dimethylamino-2-phenyl-3-(2H) pyridazinone] on mitotic
division was examined using onion root tips. When onion root bulbs were placed in the presence
of 0.5 and 1 mM SAN 9785, there was a significant decrease in the number and length of roots as
compared to the control. Mitotic studies using onion root tip squashes showed that the cell
division was inhibited at the prophase stage by the herbicide (SAN 9785) treatment.

INTRODUCTION

PYRIDAZINONE herbicides are widely used in
studying the structure and function of photo-
synthetic apparatus. The effects of substituted pyri-
dazinones on plants have been reviewed':?. SAN
9785 1s one of the pyridazinones which affects the
fatty acid content maximally without much affecting
the pigment content®. Recently it has been shown
that the growth of algae and higher plants was
affected by pyridazinone herbicides*®. To check
whether the growth of the non-photosynthetic sys-
tem is also affected by SAN 9785 and to study the
site of action of the herbicide, onion roots were used
for the present study,

MATERIALS AND METHODS

Smaller variety of the onion bulbs was used for
mitotic studies. The outer dry scales were peeled oft
and the bases scrapped to expose the eyes. The
bulbs were placed in injection vials containing
various concentrations of SAN 9785 (0.5, 1mM),
touching the surface of the solution. After 3 days,
the roots were removed from the base with a sharp
blade. The number and the length of the roots were
measured. The roots from the bulbs per treatment
were excised 2mm above the tip and fixed with
acetic acid:ethanol (1:3) for a day. The root tips
were washed with water, hydrolysed in 6 NHCI for
Smin rinsed with water and stained with Feulgen
stain®, Squashes were made from 20 different bulbs
per treatment. The namber of cells was counted at
four foci per slide and the sum total per slide ranged
from 60 to 300 cells. The cells showing different
phases were classified using a compound micro-
scope. The percentage of cells in different phases

was calculated for each slide with respect to the total
number of cells for each treatment. Mean and SD
values were calculated for different phases of
control and treated sample.

RESULTS

Table 1 shows the number and length of roots,
formed from onion bulbs, which were placed on
water with and without SAN 9785. Compared to the
number of roots, the growth of roots as measured by
length was affected more by the herbicide treatment
(table 1). There was a 12-18% decrease 1n the
number of roots at 0.5 and 1mM SAN 9785 as
compared to control. The decrease in the length of
roots at (.5 and 1mM SAN 9785 was 44% and 70%
respectively (table 1).

Mitosis in onion root tips was inhibited by SAN
9785 treatment as seen from tables 2 and 3. In the
control, compared to the total number of cells, the
cells in the prophase, metaphase, anaphase and
telophase were 9, 8.5, 4 and 2% respectively. The
percentage of cells with respect to the total] number
of cells in the different phases of the control was

Table 1 Lffect of SAN 9785 on emergence and growth of
roots in onion rool Hps
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SAN 9783

Length of roots
(mM) No. of roots {mm)
Control 156 (100%) 6.9 +5.7 (100%)
(n = 101)
0.5 128 (R2%) 4.4+ 3.0 (64%)
(n = 92}
1.0 138 (88.5%) 26+15 (37%)

(n = 114)
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Table 2 Effect of SAN 9785 on mitosis of onion root tips*
Control 0.5mM 1.0mM

Pro- Meta- Ana- Telo- Pro- Meta- Ana- Telo- Pro- Meta- Ana- Telo-

phase phase phase phase phase phase phase phase phase phase phase phase
Highest vajue 525 19.1 147 1.3 276 163 8.0 0 11.4 5.3 3.3 0
Mean 10.9 8.5 3.6 0.2 10.1 7.5 3.5 0 3.7 1.0 0.3 0
Standard

deviation 10.8 4.4 35 0.4 8.0 4.2 1.8 0 3.6 1.7 0.7 0
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* Condensed form of the percentage of cell in different phases of mitosis from 20 squashes of contro} and SAN 9785-treated

onion root tips. The least value in all the cases was zero.

similar to that at 0.5 mM. However, in the root tips
treated with 1 mM SAN 9785, the number of cells in
the prophase was 66% lesser than that of the
control. The decrease in the number of cells in the
metaphase and anaphase was 88% and 91% com-
pared to their respective controls.

DISCUSSION

The herbiaide (SAN 9785) inhibited the growth of
roots (table 1). Onion root tips offer a good classical
system to study mitosis. The results (tables 2 and 3)
indicate that the inhibition is at the prophase. The
chromosome condensation and subsequent trans-
port to the central plane might have been affected
by SAN 9785 treatment. Similar results were
observed in soybean roots treated with a different
herbicide (Chloropropham)’. Certain fungicides
and toxins from bacteria are known to inhibit
mitosis®”. The effects of a number of herbicides
such as N-phenylcarbamates, MH, dinitroamlines,
phenoxyalkane, carboxylic acid, pronamide, diallate
and CDAA on cell division and mitotic activity have

been summarized by Linck'. The present results
(tables 2 and 3) provide an example of a pyridazi-
none herbicide (SAN 9785) which acts as an
inhibitor of the mitotic division at the prophase.
This inhibition coulu be at a critical stage i.e. when
the chromosome duplicates. It is also known that the
uncoupling of oxidative phosphorylation causes
aberrations'!. Attempts are being made in this line
t0 examine these possibilities.
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* Significant; ** Not significant.
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NEWS

THE JACK-OF-ALL-TRADES OFFICE COMPUTER

A workstation management system devised by a
UK company enables a single computer to be used
as a stand-alone computer, applications processor,
networked file-server and front-end processor link-
ing users with a mainframe computer.

Centred on the concept of open systems intercon-
nection (OS8I) and the Unix operating system, the
WMS/X from ROCC Computers of Crawley 1n
south-east England embodies Motorola 68000 and
RISC (reduced instruction set computer) chip tech-
nology. 1t is claimed to be one of the fastest Unix
systems available for eight to 32 users, and has
integrated software for most general office purposes.

One of a series of three minicomputer product
ranges called the TRIPOS workstation management
systems, WMS/X is specially designed to support
information processing by handling data, text and
graphics. 1t provides an overall system interface
manager for Unix, relational databases and the
C-Check 1 fourth-generation programming lan-
guage developed by ROCC. Offering full network-
ing capability; it is compatible with Ethernet and

X25 standards and functions in conjunction with the
ROCC 28X8 range of computers.

Other TRIPOS software operating systems in-
clude the basic WMS which supports various types of
workstation terminal, including synchronous, asyn-
chronous and videotex units, This allows real-time
data processing with up to 96 concurrent users, tn
conjunction with the ROCC 28X5 computer range.
The WMS/V system is designed to support up to
1000 videotex terminals in typical usage.

ROCC Computers, formed in 1984, has its origins
in the Redifon group of British companies and later
in Rediffusion Computers Ltd. Claimed to be the
only fully integrated supplier of complete videotex
systems {both hardware and software), 1t announced
sales of £16 million in the year ending 31 March
1988.

There are more than 1800 ROCC computers
installed worldwide. (ROCC Computers Ltd, Kelvin
Way, Crawley, West Sussex, RH10 2LY, England;
British Information Services, British High Commus-
sion, Chanakyapuri, New Delht 110 021).
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