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Chronosoدal changes in Allلuلأ Eepa induced byء 

Ruta graveolens water extract
» د

A٠I٠ El-Nahas, A.S. Shehab and H. Hegazi

• Botany Department, Facuity of EauEation '
Botany DEpart4ent, Fa¢ulty of €irls , :

Ain Shams bniversity, Caiio, Egypt, :.

Ruta graveolens
citrus fruit family)

belongs to family Rutaceae ' {the
(neywooa, . إ1979 It has been used

for centuries as a medicinal plant. It was an ancient
herbal remedy for different.diseases, and it decreases
capilary fragility (Babaa, 1976).

The aim aE this work was to elucidate the effect
of Ruta water extract on Alum Cepa mitosis.

Naterial and Methods

a) Chromosome analysis:

A weighed quantity (l,3,5 (gm ة10 of Ruta dried

leaves were boiled in 100 ml of tap water fo± l5 minutes.

The evaporated water was replaced to maintain the original

volume (l00 ml).

mTHe ' xtract was filtered imediately while hot. Root

tips o٤ Allium cePa weTe treated with different

concentrations 1,3,5 and 1٥٤ of plant water extract

for aifferent durations {4, 8, 12, 26 Hours}. Nfter

each interval the roots weLe cut, fixed in Carnoy'  ى

£ixative (l:3) acetic: alcohol and were stained H

the FeulgeT squash method. For control tap water was

used.
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b) Nucleic acids :ma untص

Four concentrations (l, 3, 5 (L06 ة of Ruta were

sed to elucidate their effects on nucleic acid contents

after treating Allium GePa roots for 8 hours. The methad
،

applied for total DNA an6 ANA deterMinations is that

o٤ Schnidt ٤ THanhauser (2945 with ز slight modifications

described by Morse 6 Carter (1949).

Results and Discusion

different concentra-As a result of treatment wi

tions of Ruta water extract and with aifferent times

of exposure, an immediate depression in mitotic index

was observed. The mitotic percentage was intensively

depressed in most treatments or conpletely inhibited

in 10% after l2 h. (table 1). Toxicity appeared followin

24 h. treatment in all concentrations and the root became

Thus, this time interyal

was excluded. The statistical apalysis revealed tHat٦و٢ لا:٠٠ 

extract.significantly affectea by Ruta water

Dep±ession in the I had a negative correlation with

recordedwasactivity

softened and lost their tu2go1.

wasMI

M11to&epressivecorcentration.

by many investigators after treating Vicia roots eithe

with Cannabis, Mallah and Kabarity (1982), Carum Ce±"Y،
 ب

FaraN (1987) ana or GomphocarPus sinaicuS, Aaam ana El-

Nahas (l908).

-397-



 م

}
 م٤
٢

Konen's Coll. Ann. Rev.
voi 17 (1992)-

3, -٠-

٥

 و

Some investigators attempted to relate depresslon

in the mitotic index with blockage or inhibition of

DNA Synthesis and therefore the cell would remain at

 غ
}

G1, (KihLman 1966 and $chneiderman eU  ن ،.( ق1,.1971

So the inhibition o٤ MI in our esults ج

 و٤-

were not

related to ptA content since a fluctuation in، the

 م:

"٦ بما٤# ."جن
 ن و=

percentage of DNA were observed, While RNA percentage

increased in most concentrations except in 1% (Table

51.

The drop of MI could be due to arrest of one of

the stages preventlng the continuation of normal division.

This naturally lead to accumulation of some mitotic

stages.

This was in accordance with our results since

accumulation of prophase stage on the expense o٤ other

phaEes were recorded.

Concerning the total percentage of abnormalities

the extract has a significant effect. The highest

percentage of abnormalities was in prophase stage. So,

the extract May act as prophase poison.

Ruta induced a wide range of mitotic abnommalities
،

{Tables 2 .( ة3 Prophase abnormalities are the mos1

consipicuous type, stickiness and irregularites being

-398-
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the most freguent ones, (Table 4 and Tigs. 1&2). Such

abnormalities were reported by a number of authors among

these, Sheha1980)ذ ) and shalaby et gl., {1985).

Metaphase stage «as also affected. Disturbed

metaphase (Pigs. 3 ٤ 4) appeared in all cpncentrations.

Stickiness (Fig. 5) was more prominent in and ؟3 C­

metaphase appearing only in cells treated with 18. The

infreguency af cells showing C-metaphase indicates that

Ruta extract does not act specifically on inhibiting

the spindle fibers completely, thus the extract is less

eEfective on spindle fibers than colchicine.

Bridges were the most prominent feature at

aRa-telophases (Figs. 6-9). These bridges might be du،

to stickiness or as a result of breakage and reunian.

Similar results were obtained by Yadov and Rathoe

{1984) and Halvonkar and Patil (1986).

Multipolar .anaphases were only .induced by 18 after 8

hrs. Fi9s.8 .( ة10

Binucleate and multinucleated cells were a dominant

abnormality that appeared at interphase in most of the

treatments. (Fig. ll). It is suggestea that the Ruta

extract could act by preventing the small g0lgi vesicles

which contain cell wall preCurSors from translocati٣0

during telophase by interaonal microtubules to the

3 و9-
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eguatorial region af mitotic apparatus ،where they fuse

with each other giving rise to th new cell wall.

Lopezsaez et al., (1982) are in favour of this suggestion.

Thus we may conclude that Ruta water extract induce

mitodepressive effect as well as a number of chxonosomal

aberrations. Toreover, it has a clastogenic Effect..

SDMHNRY

The roots of A.cepa were subjected to different

concentrations of the water extract of the Egyptian

meaicinal plant "Ruta graveolens". The water extract

showed a mitodepressive effect. An accumulation of

prophases was also noticed. The extract affected the

nucleic acid contents.

Different types of abnomalities occurred sucH

as, disturbance, stickinesE, C-metaphase, bridges,

١
١ ا
١4;

١r
١٢٠

 ا'

» ,
٢
 إ

٤ اء.،
} ١

{٩

multipolar, micronuclei, binucleate and multinucleated

cells.
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F1ع l 1 St1cاy dlsturbed prophase after treat1ng 1th
5# for 1٤'٦٠

}

 ا
 ر

 ر

 -ر
IrregulAr propheae after treating with l07 for th٣1g 2

F1g Dieturbed ,-ف4 و aetaphase after treet1ng w1tA36
for 12h. and 5$ for 4h. reayectively.

Fig5 ١ St4cky metaphese after treating riih.56 for 8h. :.

St1cEy telopheoe w±tA chromat1n bzldge after
treat1ng w1th 3% £or 4h.

Anaphase with chrouaosouel brldge After treat1ng
31th 1% for 4h.

F4٤ 6
«
٥

F1¢7

Fig 8 : Tetrapolar anAplAae w1th broken br1dge After
treat1Dg w1tb I% £or Bh.

:1g9م St1cky' anaplAse wltb uult1chrouatin br1dgeA after
treatlng ٣1th lU% for 4h.

F1g l02 Nult1polAr AnaplAse after treat1ng w1th l% for Bh.

F1 ll1 B1nucleute cell fter troutlnt . ذذ:ا ذلا مذ عالى نوعد

F1g l2: M±cronucleate cell At 1nterphase after treat1nG
w1tl l%, for 4h.
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