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INTEODUCTION
In this investigation a comparative cytological effects of some

Rgyptian plant extracts whieh are used as a popular medicinal plants
and as a source of some medicinal drugs was studied on roots of
Aliam cepa and Tieia faba.

These plants are Artemisia herba-alba, Artemisia abrotahum,
Achillea fragrantissima and amixture of the previous three plants
was also tested.

MATERIAL AND METHODS
Preparatio of the plantح etract :

A weighed quantity (3, 5 and 9 gm) of dry Artemisia herba-alba,
• abrotaham, and Achillea fragrantssbma (stem, leaes and

flowers) was boiled in 100 ml. tap water 5 mn, 'The evaperated
water was replaced by tap water to the original volume (100 ml),
then the extract was filtered.

A mixture of the three plants was also used. An egual weight
of the three plants were mixed, then a weighed quantity of the
mixture 3,5, and 9 gm. (Sub-letha] concentrations) was boiled im
100 ml. tap water for 5 mn. then filtered.

Vةeia faba seedlings (var Rebaya 40) with roots 2-4 cm. in length
were hanged in jars containing eongh extract for 1 and 2 hours for
each concentration. 'The concentration. The concentrations used were
3, 5 and 9% for each extract used. 'Tap water was used for the
control experiments.

Allium ceparoots 24 cm. in length were dipped in jars con­
taining the different concentrations of the used aRtracts for 1 and 2
houns.
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After each mit itervalه the roots mere cut, fixed in Carnoy's
fixative (1 :3 acetie alcohol) for 24 hours then stored under refrigera­
tion in 70% alcohol.

Pemmenant root tip sguash preparations stained with leuمc ­
basic fuchsin were examined.

Another group of Wieia faba seedlings and Ailiam cepa bulbs were
take off the water extrat solutions after every time intervals (1 and
2 hours) of each concentration, washed with tap water and dipped i
tap water for 24, 48 and 72 hours. Tbe recovered rots were cut,
fixed, stained and examined as previously mentioned.

RESULTS
Inhibition of mitotic index was observed in Aliam cepa and

faba roots after treatment with the different concentrations ofم ei7 ة
the three used extracts ad their miRture Inhibition of mitotic
index was more obvious in treated A. cepa roots, Table (1-4).

Toxicity appeared after 48 or 72 hours recovery in treated
7ici roots mith all the used extracts. While in treated A. cepa rOoUs,
toxicity appeared after 24 hours recovery in the treated roots with
Artemisia Herba-alba extract in the higher concentration only. In
the lower concentrations of the used extracts A. ce Toots regained
nearly their normal condition after recovery, Tables (1-4).

Accumulation of prophases with respect to the other phases ras
observed in most of the treatmnents of al the used extracts in both
A. cepa and Vicia faba roots after direct treatment.

After recovery, accumulation of prophases was noticed in treated
iei withم7 all the used extracts. Also it was noticed in treated
A. cepa roots witb some treatments of A. abrotaham after 24h recovery
and nearly all treatments of the mixture extract, tables (1-4)٠

Accumulation of metaphases was observed in treated A. cepa
roots mith A. Merb-ahba, A. abrotahe and Aclille extracts in most
of the treatments after the different recovery periods, tobles (1-4).

Increase in the total, percentage of abnormalities was obseryed in
the tmo treted plants with all the extracts used, This increasa 0f
abnormalities was not related to concentration or time of treatment
or type of treatment (diret or recovery), tables 5-8).

Abnommal prophases, was observed onFy in treated Vieia with
Artemisia - hrb-lba etract.
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Stickiness was a common abnormality in nearly all treatments
of the used extracts in either direct or recovery tests, Fig. 1, 2 and 8.

Bridges were also a common abnormality. It was found in
nearly mnost of the treatments of direct and recovery tests in both
A. cepa and Vicia faba with all the extracts used. Most of the observed
bridges were stickry bridges, Fig. (4).

The most dominent abnommality was the disturbed type. It was
noticed in t heن two tested plants after treatment with all the extracts
used after both direct and recovery treatments. Fig. (5) show pr
phasemetaphase stage in which the chromosomes retain their prophase
position. Fig. (6) shows c. metaphase and Fig. (7) show disturbed
anaphase. Polyploidy was noticed in small percentage in all' the direct
treatmnents of Achillea extract on Allm cea only

Laggards, and breaks, Fig. (8, 9 and 10) were a Iess dominent
abnorTalities. Breaks was noticed in treated Viei roots with
Artaemisia herba. alba ad, A. abrotahumm extracts in some of the direct
and recovery treatments. It was ioticed also in treated Allium cepa

with A٠ abrotaha extract only.

Despiralization was observed in most of the direct treatments of
treated Vieia with the Achillea ertract only, Fig. (11).

Mieronuclei, Fig. (12) and binueleate cells were noticed in a small
percentage in nearly all treatments and al the recovery periods of al
the etracts used on the two used plants.

DISCUSSION

Atemiisi herbaalba, A. abrotahu, Achillea and the mixture
extract may be considered as a strong anti-mitotic agents on Allium
cepa since they ieduced the mitotic index aftet 2 hoirs treatEiit:.
TEeiF effect was inhibitory (temporary) and not lethAl (permenaiiE).
TEis result mas similar to that reported by Kaul (1972) after treat>­
ment with ISDA.

Vieia faba proved to be a resistant plant ii all direct treatrenفt .
This resisting action of Vicia roots colapsed and showed iiitodepies­
sive effect

Torciity appeared in treated A. cepa roofs with the higher don­
centration of Atomwsia herbaalba ertract after 24 or 48 hours
recovery. WEنl i ht otherص three axtracts Arteisia abrotahum,
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AcHillea and the mixture extract depression of mitotic index was
obvious in this concentration (9%). 'This means that the higher con­
centration of the former eRtact has a lethal effect (irreversible).

Accumnlation of prophases which was observed in treated
A. c6 and Wicia faba Toots with the four exracts used indicate a
delay i the spindle formation٠ WHile accumulation of metaphases
observed after the different recovery periods may be the result of a
disturbance of the normal function of the spindle mechanism.

Abnormal prophases were recorded in teted Vicia with
A. herba-alba extract only. 'This abnormality was explained by
kabarity (1966) on the assumption that the agents used hindered the
process of individualiation of chromatin threads to nommal chrom­
Some8.

Stickiness was a common abnormality in the two treated plants
Aliim cepa and specialHy Vicia faba in nearly all treatments of the
used extracts in either direct or recovery tests.

Some of the other chemicals which produced stickiness were
8-ethoxy coffeine (Kihlman 1955), potassiun cyanide (Lily 1958)
and asafoetida, (Narasimba Das et al. 1968). SudhArson and Reddy
(1971) noticed high percentage of stickiness in 0.5% 72 kours soaking
period of Lathmws satias extract.

Most of the observed bridges mere sticky bridges. Seshachar
and Nambiar (1955) using carbon tetrachloride attributed the occu­
rence of sticky bridges in anaphases of Allium roots t beم due to
decrease in viscosity of the matrix causing the distal' ends of chromo­
somes to fail to separate.

The prophase ء metaphase» type iduced in this study was similar
to those observed by other authors as a result of treatment with
various chemical agents viz. colchicine (Barber and Callen 1948),
ethylene glycol OD'Amato 1948) and sulphanilimide (Amer 1960).

Disturbed metaphases and anaphases were a common abnormality
by all the used extracts in the two plants Aliamm cepa and Vicia faba
These abnomnalities may be the result of inhibition of spindle mecha­
nism by these extracts.

,L aggardsم breaks and fragments oocured in this study led to the
formation of micronuclei.

Despiralization was noted in treated Vieia with the Achillea
extract after direct tretment only. Despiralization was observe only
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Mn the anaphase stage, thus the Achillea ertract may couse a partial
dissolution of the matriy substance of the chromosome5.

A survey of this discussion of the present results Ayد lead us
o rerport that the used extacts are non carcinogenic agents as faras
the present study shows.

SUMMAEY

The cytological effects of water extracts of some Rgyptian plants
of popular medicinal use were studied on root mitosis of Alium cepa
and Tieia fab.a 'These plants are Artemisia herbaalba, Artemisia
cbrotahum, Achillea fragrantissima and a mixture of the previous
three plants was also Ebudied.

The four used exrtracts showed a mito-depressive effect on
Allm cepa roots after direct treatment which was temporary and
regained its noral course after recovery experiments. WHile
Tieia al roots resisted the action of these extIacts but this resistance
collapsed after recovery experirents.

These extracts affected also the percentage of mitotic phases in
the two plants tsed.

THe different mitotic abnoralities induced by the used extracts
were ; abnormal prophases, stickness, bridges, spindle disturbance
prophase metaphase, C-metaphAse, multipolarity and polyploidy,
laggurds breaks, despialization, micronuclei and binucleate cells.
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TABLE 5

Total percentage of abnormalities in treated Allim cepA and
Viei fلإa a roots with Artemisia herba-albد, eRtract after direct and
recovery experiments.

Concent- Timne 0f Direct Recovery
ration treatment 24ط 48h 72H

Alium cepa
Control 0 0 0 0

3% 1h 6.1 10.3
2h 22.2 121 26.8

5% 1H 12 29.6 21٠7 15.6
2h 0 8.8 16.8 4.6

9% 1B 0 Toxie Toxic Toxic
2h 14.3 Toxie Toxic Toxie

Vةeia faba
Control 0 0 0 0

3% 1h 8.2 4.5 8.2 Toxic
2H 2.0 11.6 13.1 10.6

6% 1h 12.3 8.3 6.7 Toxic
2h 12.2 7.7 7.7 22.5

9% 1h 18.5 2.6 8.6 8.3
2h 25.1 20.8 9.3 Toxie



94

 و

TABLE 6

Total percentage of abnormalities in treated Alim cepa and
Vieia faba roots with Artemisaa. abrotahan extract after direct and
recovery experiments.

Concent Time of Direct Recovery
ration treatment 24h 48h 72h

Alliwm cepa

Control 0 0 0 0

3% 1h 0 8.4 0 19.1

2h 0 19.2 9.3 0

6% 1h 19.3 38.3 21.7 101

2h 27.9 20.3 0 11.0

9% 1h 0 8.3 0 8.5

2H 18.9 128 Toxic Toxic

Wieia faba

Control 0 0 0 0

3% 1h 11.2 3.1 Toxie Toxie

2h 9.8 0 Toxie Toic

5% 1h 13.7 3.9 11.4 Toxic

2h 14.1 28.6 1.5 16.7

9% 1h 161 11.9 15.6 21.1

2h 15.1 29.6 Toxic Toxic



 ب95

TABLE 7

Total percentage of abnormalities in tIeated Alim cepa and
Vieia faba roots with Achillea extract after direct and recovey

 غ
experiments.

Concent Time of Direet Recovery
ration treatment 24h 48h 72h

Alliam copa

Control 0 0 ٥ 0

3% 1h 11.2 17.5 24.5

2h 74 0 7.7 22.1

5% 1h 0 16.9 10.3

2k 9 14.2 0

9% 1h 0 8.2 9.9

2h 8.9 20.3 20.9 9.1

Viea faba
Control 0 0 0 0

3% 1h 4.9 7 0 Toxie

2H 12.4 6.3 Toxie Toxie

5% 1h 16.6 41 2.3 Toxie

2h 11 5.6 2.6 Toxie

9% 1h 11.1 4.4 Toxie Toxie

2h 8.9 4.8 Torie Toxic



 ب96


