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.Introduction
Dimethylformamide (DUF), dimethylacetamide (DIAC) 2nd
dimethylsulphoxide (DHSO) ere used as common- solvents for indus-
trial organic chemicals.such as polymers and dfé stuffa. Théy are
extiremely powerful selvents; LU5C being the most powerful. They
are aprotic solvents teing capable also of certain kinds of chelatinn

They are iotaly miescible with water; DGO being een hygroscopic.

“oreover, thsy are fat soluble,

The aim of this investigation was to study the mitotic effect

of Dli*, L"il and LI'S0O on root tips of Allium cepe 48 ateet piant .

mierial ané ethgcs

41liunm cepa bulbs were grown in tap water, in ine dari ani 2z

r om temperature. When the rovts were 2-3 cm in lenghh; WATET Wil

. replaced by the experimental soluticps.
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The ¢different conecentrations used from LI'F, ané D°'SO
were 1,3,5 and 7 ™. The time of treatment wnsz 3 hourse., Aifter
2ach treatment, the roots were cut, fixed in carnoy's fixative
{I : 3 acetic-alecohel) for 2¢ hours, then stored in 707 alcohol

under refrigeration.
Observatione were made from leuro-haszic Tuchsin stained
slides.

Mitotic .1index was calculated =28 the average number of
dividing cells from 1C &iffe¢rsrt root tips, for each treatment

-

¢ ,070 celle were counted.

Regults and Disusalon

The three chemirals uged havé n mild effect on mitosis of
411ium cepa, the inhlbition of mitotic index wms cobvious in the
higher concentrations '{Table I). They elsc affected the mitotic

" Prnesszes. Aslipht increase in the number of prophases was noted
in I ard 5%HﬁfKC}-While glizht increase in metaphnses wasa
obgerved in 3 and 5% DiSQ. It is also appeRrent from Table T thet
the number of ana-telophases was higher than the other phases in

I ené 2% DLF and 7% DiESO.

The percentage of aberrant cells was proportional te the

concentration of the chemleals {Tablr 2).
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logt of the abnormalities scored were in the metaphase
stage, Tadle 2. This heans that the three chemicals used act
a8 stathmokinetic agents. Accumuiation of prophases and
metaphases may refer to a delay in the spindle formation end not

to the blocking of mitosis at metaphasge.

Phe presence of multipolar spindles indicate that_the

chemicals used were mero-stathmokinetic agents.

The most dominant sbmormality is the disturbed .type(Tablel).
Disturbed prophages (Fig I) were obeerved in nearly ail treatments
but in small peecentages. Fig 2 showsprophase'metaphase which is a
glgn of Etathmokinésﬁs. This abnormality was dominant in 5% DiAC.
While fiés 3,4,5 show different forms of disturbed metaphases.
'Figs 6 show a somatic reduction of chromcsomes, in which the
metephase chromosomes were sepereted into two unqual.ércups.
Dieturbed ana—télophases end multi-polar spindles (Fi-s7,B and 9)

were also observed.

Agents such as acetone (Kaharity I9:6), folidol (Ravindran
TI97I), Sevin (Amer et al IS97I) and Rogar (Amer and Parahl974)

were aslso known to produce disturbed mets and z2na-telophAases.
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Polyploidy (Fig. I0) was noted in T ané 3% DIAC only and
== g (Table 3}. Bnnis et al . (IS48) atributed polyploidy to

the impairment of the sction of the spindle.

Surpassing chromosomes (Fig; I1}, Taggirg chromodomes
(?ig. 12), aﬁaghase bridges (Pig. I13), c-metsphase (Fig; I4)
apd c-araphase (Fig. 15) were iess dominent_abnormalitiéa.
¥icronucleated (Fig., I7) anc binucleafa of inférphaée cells

(Fig. 18) were alsa observed in emall percenteges,

Super coniraciion of metaphase chromoscmes (Fig. 6 and I6)
i3 an abnormalisy observed after treatment with the three
n'.nicale. This sbnormality wais also seen by Reib (I975) after

treating _Alljwr Cepa roots with the mycotoxin diecetoxyseirpenc
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SUNFARY
The effect of dimethylformsmide, dimethylecetamide and

limethylaulphoxide on root mitosia of Allium Cepa wag studied.

The three chemlcals had amild effect on the mitotle Index.

'hey aloo 27lgcted the mltotic phases. Thelr effect was on the

i7in?le. The cbserved abnarmalities were : disturbed metaph=zeses aus -

and ane-telophases, lagging chro~crome, bridges, c—metaphase,
r=anaphase end polypldidy. Super contracted chromoscmes were

sninent after treatment wilth the chemicPlB used.
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Fig I abnormel prophase (3% DMKF)
Fig 2 prophese metaphase (5% DK A C)
Fig 3,4 and 5 Disturbed metéphase (37 ﬁMSO nad DMAC)
Fig 6 Somatic reduciton - ' (5 and 72D M F)
_Fig 7,8 and 9 multipolar spindles (5 end 7% D U F)

Fig IO polyploid metaphase (3 D u ac)
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Fig 1l Surpassing chremosomen . : S DMF
12 Lagging chromosome and bridge 58 DMF
13 Multibridged anaphase., SYDMS O
.. 14 ¢-petaphase - "l ¥ DPMSO
" 15 g-anaphase A 33 DMF
16 Contracted metphase chrompsomes _ ‘ (3% D M 5)
17 Micro-nuclei, ' . (13 DM B)

18 Binucleate cell (5 DMF)
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Mitotic index and percentage of mitotle phases in

L treated ,r“_.HHca"_ﬂnnm. roots
Y B s
-{Total Ne Prophase: Metaphass Ana-telophase
* Agente |- of ; 5 , . M.I
g _ W U AP - YT FuS S -
. Uu_.d ..anH Ne % o I I~ SR m 1| /00
: { & o m onooxEla
Control 650 302 46.46 126 19.38 §, |- 242 L[5 34R15°7| 41 65
T e TR, S O T
DMF [ i Sow B oL 9L
m ..‘.. o Ik m.... o
1% 132 23.16 n.rofm - nmp 3 |haesgez il R 57
. ] ) S 1 - v ._M - 'l 4]

3 { 206 39.76" . 20.46 5 (¢ 286 ° 39,76 o 51.8
- 218 37.58" 18.96 + | 252 43304 7| < 59
L 208 .- 42,44 22.85¢ |1 170 34569 49
fouact : s " g B
vt . b i, I

1y ] 564 298 52,48 24.82 % | 140 24382 56.4
.w 3% T 434 184 42,39 22.58 |., 152 35302 43.4
f ose ¥ a2 250 . 58,96 16,5 .\ 1lo4 24,5 42.4

7 420 206 " 49.04 1161 l40. uumuu 42

pusol e g

18 | 680 280 - 41,17 11.17 234 34.41 68

3% 604 208 3443 27.81 228 37.74 60.4

58 © o462 170 Y 36,79 25.92 178 37.22 46.2

7% 430 184 42,79 16.27w | o0 176 «— | 463930 T 43

- . ay - IS ey A L

™ ¥ T il _ L R %] b

T, - . TR woo® ¥ %
2 " - S H ne o b

* " RS




— 243 —-

Tatal .bmn.no:&n.wo ol “onormalities and ﬂmw,omnﬁmmm

Table ?

of atmormalities in each phase

. (] of wm of “ Pirophage ' ietnphace Ana-teldphase _ !
Agents _ abn. 8bN. Y opmT wbAe ¥ W0 &bm AR, ¥ B0 abn.] abn. 7
cells cells Io.mw:.uw cells calls cella gells celln )
1 ] -
Comirol . 20 3,07 ‘_ . |
DT __
12 52 9.12 - - 36 73.07 T4 . pE.eD
s34 ; 76 13.51 ICa I4.28 20 57.14 20 "CB.57
52 ' 186  32.06 4 2,15 90 28,38 ©o8? 49,46
7% 192 | 39.18 18 9.37 100 52.06 T4 3B.%54
D. AC _
17 72 L I2.76 8 II.II ¥4 £3.68 16 £5
34 66 15.2 2 3.03 2 8.7 1z Ta.IR
5 o 118 27.63 52 44 .06 62 52.54 4 338
7% 106 25.23 18 16.96 56 54471 % 30 pe.30
DuS0 . SN ) / .
T ¢ an 6.47 - - 2t H3.f 16 3f M\_
3% 84 T14.23 12 I3.95 & £0.15 L PE h. -5 Lm_ _
5 % Be. It .61 20 23.25 3t 4c.78 .mmm NEE= Y5
79 120 27.90 ‘6 5.0 50 AT EG co | [ s b

e T

=
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Parcentages of the different

abnormalities in treated

hllium cepa rooks

Agents Dist. Lag. Brid. C.m, c. anap Polyploldy
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 -

TR 82,29 9,34 - - 8.33 -
DMAC

1% 83.33 - - 5.55 - 11.11

3% 86.11 2.7 - - - 2.7

5% 98.36 l.69 - - - -

7™ 92.45 7.5 - - - -
DMS O !

1% 68,18 9.09 9.09 13.63 - - -

3% 81.39 4,65 2.32 il.62 - -

5% 81.39 6,97 11.62 - - -

Th 78.33 13.33 8.33 - = -
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