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Introduction

Because of the ever incressing use of water extricis
of nedicinal planvs in curing diseases inatend of the
synthetic drugs, care must be teken to eveid harmful
effect which may arise from wrong or extre usage. The
cytological effects of the crude Water extracts of medi-
cinal plants may cause undesired heritable changes. Sonme

cytologiéts tried to investigate the response of dividing

cells to plant extracts, emong them Keclk and Hoffmann (1951),

Kato (1957), Terkowske (1971), Shehab end Adsm {1981,1583),
Adam and Rashad (1984, 1985) and Adam and El-Nahes (1988).

In this survey, the mitotic effect of Cymhopogon proximus

extract was studied on roota of Viecle faba., Cymboporon proximus

(Halfa varr), is a perennial aromatic grass belonging to family
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gramineae. It is widely grown in upper Egypt (Tackholm
1974). The grass extract is used by the inhabiisnts =s

carmingtive, diuretic and urinary entiseptic,

! : ) liaterials and Hethods

The plant exirsct was prepared by boiling 1,2 and 3 em

of Cymbopogon proximus in 100 ml tap water for 10 minutes.

The evaporated water was replaced by tap water to original

volume (100 ml), The extract was decanted while hot.

Vicia fabe seeds, v. CGiza 2, were sawn in saw dust,
¥hen the roois were 1.5 - 3 cm in length, they were +ireested
with the different concenirations of the extract (1,2 and

3 %), for 4 hours. Tap water was used for the contrel exXp-

eriment,

Another group of Vicia faba roots were immersed in
1 % extract for 24 and 4B hours, The 1 % conceniration

1s commonly used for preperation of Cymbooozon proximus

., beverage (tea spoonful/200 ml water).

Three replicates, three roots/each were used for each

treatment. After itreatments, the roots were cut and fixed

o
=

in Carnoy's rixative. Obszervetions were made Ffrom perumanent

leuco basic fuchsin stained preparations., Mitotic index (141)
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was calculated as the number of dividirg ¢ells/1000 counted

cells. The deta were anelyzed according tc the t-test.

Results and Discus=_oxn

The data scored in Table (1) showed that zi. tisatments
affected NI negatively, the decline was not s*gniflzénz ino
short hours_of treatment (4 hours). The efrcct was about
significance in roots treated for 24 howrs and highly sig-
nificant after 48 hours tremtment with 1 % extraci. Otiaer
plent extracts proved to be mitodepressive such as water
extracts ef : Sonchus, Chencpediua, Crisum and Hedicago

(Bukolova and Stepanova, 1972), Luvinus termig extract

(Sheheb and Adam 1981) end Datura innoxia end Hyosc¢vamus

muticus extract (Shehsb ef 21.. 1983},

The results show that the reduced mitetic activity may
be aseribed o partial blockage of DNA oyntkesis, thus mini-
mizing the number of cells antering mitesis rather thar hind-
ering spindle formatien. Table (1), showed a2lac that analysis
of frequency of mitotic phases; polnts to a preprophasic action.
It manifested itself in the decrezse of the pumber of muclel
entering prophase, This effect leads to increase in percentage
of metaphases and anatelophases over those of ﬁhe control in
scme treatments.Eubink (1966), ascribed the increased percent-

ages of phzses to be due torprolonzed duration of 1t.-
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Table (2) indicatesthet,all treatments with the -
extract induced significanl percenteges of ebnormal
dividing cells, its values increesed with increasse of
concentration end time of ireatments, The maximum per-
centagé of abnormal dividing scored was 36.71 &% after

- 48 hour treatment with 1 % exiract, and the least was
. 13.88 % efter 4 hour +trestment with 1 % extract. It
o was also obvious - - that, metephase stage was

o the most affected and the least was prophase stage.

These results led us to opine tha;,@ymbopoﬂon proximnusg

extract has er accumulative effect in inducticn of chromoe
somel ebnormalities, TFrom Table (3) it is evident thai, the
most frequent types of irregularities, occured in the form
of pticky chromosomes (Fig, 1) resulting from,liquifaction
of the chromatin materiel. This effect leads to hinderance
' of normal seperation. A maeximum value atteined (72,39 %)
followed 48 hour treatment with 1 % extract, Disturbency

of chromosome orientationyeither in metephese (Fig. 2) or
}i anaphase, was also @ common abnormelity which may be the

)i result of, affecting the centromere aciivity or the spindle
fibres. Similer results were reported by Adem and Rashad
(1985) treating Vicia faba root tip cells with Ammi visnags

water extract. Selim et gl. (1981) refered this type of

abnorzality to be due to;spinﬁle‘interruptions caused

by ireatment. Legging chromosomes in metaphase (Fig. 3) and
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enaphase (Fig. 4) end chromosome bridges were ulso recorded
but with lower frequencies. Despiralizetion, disgeocnal ori-
entation of chromoscmes sné chromosome fregmenietion were

scarcely scored in some treatseniz (Taile Ji.

The present results revemled that,Cymbopogon DProximus

extrect resembles other plent extrecis .u inductien of mitotic
irregulariiies specielly on incressing cnnceniretion and time
of treatment, In this respect it resembles the so called mito-

tic poisons(D'Amato 1954).

Sunmary

The present invesiigation concern the influence of the

water extract of Cymboporon proximus {(Ha.fe barr) on the -

mitosie in roots of Vicla faba. A1l the used concentrations
ceused mitolic delay, the nction of the long durations was
sigpificent. The extract elso brought about significant

percentage of abnormel dividing cells.

The effect of the extract mey be determined as prepro-
phasic., The number of prophases decreased while metaphases
and enatelophasesincreased., The extract induced & number
of chromosomel irregularities such as stickiness, disturbancy,

lagging chromosomes and bridges,
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Table (1) : Mitotic index and frequency of the mitotic

3

Cymboposon proximus extract.

stages in Vieia faba roots treated with

-354-

Interphase cells No. of . Mitotic mwmmmm
Treatment = = =  ——cmememe——e——————eee— e dividing MI + S. E. - -
Po tal NHo. % cells Prophase Metaphase Ana-
abn. abn, % % telophase %
I. Root-trentment for 4 hras, with :
1. 3 % ext. 9751 521 5.31 819 TT.44 + 13,46 43.03 24.99 31.97
2. 2 % ext. 9235 122 1.31 818 81.26 + 4.15 42.13 23.89 33.99
3. 1 % ext. 9150 56 0.61 T80 H8.50 + 5.66 44.49 27.38 28,13
Control 9569 _ 68 0.67 1024 96.60 + 4.04 45 .89 22.25 31.86
II. Ropt-treatment with 1 % ext. for :
1. 24 hrs. 9000 12 0,12 532 55.80 + 2,21 aT.87 24.04 38.10
Control 9000 i D.08 1789 80.48 + T.60 45,81 24.43 29.75
2. 48 hrs. 9000 3 0.03 368 39.27% 2.83 28.77 31.14 40.09
Control 9000 - 2 0.02 648 &7.15 4+ 2.25 #40,07 22.93 37.00

## Significent to control at 0.0l level of probability (i-test}.
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Table {2) : Totanl percenlbage of abnormalities and its distribubtion in the mitotiec stages
of Vicin fabha treated with Cymboposgon proximus extract.

———— i o ko Al g o e e e e e e el e B ek e e i - ———

pividing cells % of abn. in mitotic stages
Treatment T 4 Tt T T -ooTTrT - =T -
o . wn_u "o n . Ana-
Total abn. abn., * 5.E. Prophase Hetaphese telophase

— i ——— —— e e R Ll L e LR el Lol Sy ————

I. Root=trentment for 4 hra. with :

1. 3 % ext. 819 156 20.27%+ 4.78 1.62 33.38 33.86
2. 2 % ext. 818 151 18.70%+ 1.93 0.55 32.58 31.42
3. 1 % ext. 780 108 13.85°+ 1.70 0.55 27.80 21,22
Control 1024 17 1.67 + 0.23 0.18 3.58 2,78 L
| 7
II. Root-treatment with 1 % ext. for :
1. 24 hrs. 532 162 30.63%+ 2.20 16.24 48.68 33.60
Control 789 )6 4.61 + 0.50 1.43 7.45 8.06
2. 48 hrs. 368 134 36.71%+ 2.48 21.32 69.96 23.01
Control 648 3] 4.84 + 2.00 4.56 4,01 5.69

A el e et Wi e e g ] el . e ek S S — e ——— - — ———

® Significani to control at 0.05 level of prodability (t-test),
=% Bignificant to control at 0.01 level of probability {t-test).

= — A ————
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Table (3) : Percentege of the different types ol abnormalities relative to the number of

abnormal dividing cells in Vicia faba after treatme

extract.

e e . e e Y g et o —_——

nt with Cymbopagon proximus

No. of

. . . . Diagonal
reatment abn. Stick, Dist, Lag. Brid. Despiral. Anaph.
eatm dividing % % % % % %

cells
T. Root~treatment for 4 hrz., with :
1. 3 % ext. 156 69.23 16.03 T.05 q.om - -
2. 2 % ext. 151 - 29.80 45.03 13.25 9.93 - -
3. 1 % ext. 108 57.41 25.93 10.19 6.48 - -
II. Root-~treatment with 1 % ext. for :
1. 24 hrs. 162 54,32 23.46 2.47 3.70 16.1Q -
2. 48 hrs. 134 72.39  15.67 0,75  0.75 3,73 6.72

ke e e

s

0.64
Hcmm
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n? Figs. 1~4 : Sticky metaphase (1), disturbed metaphase (2) and
o lagging chromosome in metephese (3) and anaphese(4)

after :
1, Root treatment for 4 hours with :
a) 1 % extract (Fig. 4).
: b) 2 % extract (Figs. 2,3).
= 2. Root treatment for 48 hours with 1 % extract
(Fig. 1).
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