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.Introduction
Dimethylformamide (DUF), dimethylacetamide (LiAC) and
dimethylsulphoxide (DHS0O) ere used as common-solvents for indus-
trial organic chemicals-such as polymers and dfe stuffs. Théy arsa
extremely nowerful solvents; LLBC being the most powerful. They
are aprotic solvents teing capable aleo of certain kinds of chelation

They are +total; miccible with water; D.C0 being even hygroscopic.

“oreover, thzy are fat soluble,

The aim of this investigation was to study the mitotic effect

of Dii*, L4 ané DVSO on root tips of allium cepz 25 2teel piact .

ralerial and “Tethocs

41lium cepa bulbs were grown in tap water, in e dariz and 23

v om temmerature. When the rosts were 2-3 cm In lengkh; WATIT Wi

replaced by the experimentsl soluticrps.

~ 235 -
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The different coneentratione used from LI'F, and D'SO
were 1,3,5 and 7 ™. The time of treatment wnz 3 hourse, ifter
2ach treatment, the roots were cut, fixed in carnoy's fixative
{I : 3 acetic-alecchel) for 24 hours, then stored in 707 alcohol

under refrigeration.
Observatione were made from leuro-hazic fuchsin stained
slides.

Mitotic .1index was calculated =8 the average number of
dividing cells from 10 &iffu¢rsrt root tips, for each treatment

-

¢ ,070 celle were counted.

Regulta and Tisussalon

The three chemirals uged havé n mild effect on mitosis of
411ium cepa, the inhlbition of mitotic index wns obvious in the
higher concentrations '{Table I). They alsc affecied the mitotic

" Presses. Aslipht incresse in the number of prophases was noted
in I ard 5%HﬁfKC}-While glizht increase in metaphases was
obgerved in 3 and 5% DiSQ. It is alsc apprrent from Teble T that
the number of ana-telophases wag higher than the other phases in

I ené 2% DLF and 7% DiESO.

The percentage of aberrant cells was proportional to the

concentration of the chemlcals {Tablr 2).
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*lost of the abnormalities scored were in the metaphase
stage, Table 2. This means that the three chemicals used act
as stathmokinetic agents. Accumulation of prophases aend
metaphases may refer to a delay in the spindle fermation end not

to the blocking of mitosis at metaphase.

The presence of multipolar spindles indicate that the

chemicals used were merc-stathmokinetic agents,

The most dominant sbmormality is the disturbed .type(Tablel).
Disturbed prophages (Fig I) were oboerved in mearly all treatments
but in small peecentages. Fig 2 showsprophaae'metaphase which 18 a
sign of etathmokinéeﬁa. Thigs abnormality was dominant in 5% DiAC.
While fiée 3,4,5 show different forms of disturbed meisphases.
Figs 6 show a somatic reduction of chromosomes, in which the
metephase chromosomes were seperateé into two unqual.éroups.
Digturbed ana—télophases and multi-polar spindles (Fi-s7,B8 and 9)

were also obgerved.

Agents such as mcetone (Kaharity I9t6), folidol (Raviméran
I97T), Sevin (Amer et al I97I) and Rogar (Amer arnd ParshI974)

were also known to produce disturbed mets and zna-telophases.
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Polyploidy (Fig. I0) was noted in T ané 3% DI'AC only and
= g (Table 3). Ennis et 8l . (I948) atributed polyploidy to

the impairment of the actiorn of the spindle.

Surpassing chromosomes (Fig. TI1}, Tagging chromoacmes
(fig. I2), aﬁaghase 5ridges (Pig. I3), c-metaphase (Fig; I4)
and c-araphase (Fig. 15) were legs dominent‘abnonnalitiéﬂ.
Micronucleéted (Fig. 17} anc hinucleate of irterphase cells

(Fig. IB) were alsc observed in emall percenteges.
g . g

Super coniraciion of metaphase chromosomes (Fig. 6 and I6)
™15 an abnormality obeerved after treatment with the three
n’.nicals. This abnormality wis also seen by Reib (I975) after

treating Alliur Cena rocots with the mycotoxin diacetoxyscirpenc
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SULARY
The effect of dimethylformemide, dimethylecetamide and

limethylaulphoxide on root mitosis of Allium Cepa was studied.

The three chemicals had amild effect on the mitotlic Index.
'hey alco 27 ccted the mitotic phases. Their effect was on the
17in?le, The cbaerved abnarmalities were : digsturbed metaphmeses au
and ana-telophases, lagging chro-c~ome, bridges, c-metaphase,
>=anaphase end polypldidy. Super contracted chrcmoscmes were

sminent after treatment with the chemicgls used.
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Fig I abnormal prophase (3%DMUF)

Fig 2° prophese metaphase (5% DX AC)

Fig 3,4 and 5 Dicturbed met;phaﬂe (37 bMSO nad DMAC)
Fig 6 Somatic reduclton ' (5 and 7% D ¥ P)
Fig 7,8 and 9 multipolar ppindles (5 and 75D U F)

Fig IO polyploid metaphase (3 D #aC)
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Surp29sing chremosomes
Lagging chromoscme and bridge
Mnltibridged anaphase,
C-petaphase -
€~anaphase
Contractead qgtphasa chrompaomes
Hicro-nuclei.‘

Binucleate cell
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Mitotic index and percentage of mitotle phases in

L wﬂwmwmm,rHHHcamﬂnmm roots
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Table ? . i
Tatal bmHoe.:.wn,.mo of +tonormallities and percentage m
i of abvnormalities In each phase ”
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Parcentages of the different
hllium cepa roots

abnormalities in treated

Agents Dist. Lag. Brid. c.m, c. anap Polyploidy
DMF
1% 26.92 19.23 11.53 42.3 = =
3% 88.57 2.85 = = 8.57 : =
5% 87.09 7.52 1.07 - 4.3 -
7e 82.29 9,34 = - 8.33 =
D MAC
1% 83.33 - = 5.55 = 11.11
3% 86.11 2.7 - = = 2.7
5% 98.36 l.69 — = = -
" 92.45 7.5 = = = =
DMS O .
1% 68.18 9,09 9.09 13.63 - SE
3% 81.39 4.65 2.32 11.62 = =
58 81.39 6,97 11.62 o = -
74 78.23 13.33 8.33 = = -
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