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Ruta graveolens belongs to family Rutaceae ' (the
" citrus fruit family) (Heywood, 1978}. It has been used
for centuries as a medicinal plant. It was an ancient

herbal remedy for different_“diseases, and it decreases

v

capilary fragility (Balbaa, 1976}.

- e ——

The aim of this work was to elucidate the effect
of Ruta water extract on Allium cepa mitosis.

% ' Material and Methods

- ———

' a) Chromosome analysis: ‘
A weighed quantity (1,3,5 & 10 gnm) éf Ruta dried
leaves were boiled in 100 ml of tap water for 15 minutes.
' The’evaporated water was replaced to maintain the origin&l
volume (100 ml).
The - extract was filtered immediately while hot. Root

tips of Allium cepa were treated with different

-——

ceoncentratiens 1,3,5 and 10% of plant water extract
I - for different durations (4, 8, 12, 24 hours). BAfter
each dinterval the roots were cut, £fixed in Carnoy's

fixative (1:3) acetic: alcohol and ware stained bv

T —— ——

the Feulgen squash method. For control tap water was

used.
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b) Nucleic acids amount:

Four concentrations (1, 3, 5 & 10%) of Ruta were
used to elucidate their effects on nucleic acid contents
after treating Allium cepa roets for 8 hours. The method
applied for +total DNAR and RNA determinations is that
of Schmidt & Thanhauser (1945; with slight modifications

described by Morse & Carter (1949).

Rasults and Discusion

Bs a result of treatment with different ccncentra-
tiens of Ruta water extract and with different times
of exposure, an immediate depression in mitotic index
was observed. The mitotic percentage was intensively
depressed in most treatments or completely inhibited
'in 10% after 12 H. (table 1). Toxicity appeared followint
24 h. treatment in all concentrations and the roct became
softened and lost their turgor..Thus, this time interya;
was' excluded. The statistical analysis revealed that
MI was significantly affected by Ruta water extract.
Depression in the MI had a negative correlation with
concentration. Mitodepressive activity was recorded
by many investigators after treating Vicia roots eifher

with Cannabis, Mallah and EKabarity (1982), Carum carvy,

Farah (1987) and or Gomphocarpus sinaicus, Adam and El1- -

Nahas (1988).
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Some investigators attempted to relate depression
in the mitotic index with blockage or imhibition of

DNA Synthesis and therefore the cell would remain at

T ———

G1, (Kihlman 1966 and Schneiderman et al., 1871).

So the inhibition of MI in our yresults were not

il
related +o DNA content since a £luctuation in @ the
percentage of DNA were observed. While RNA percentage

increased in most concentrations except in 1% (Table

S).
g
The drop of MI could be due to arrest of ome of
the stages preventing the continuation of normal division,
This naturally lead to accumulation of some mitotic

stages.

This was in accordance with our results since

e —

accumnlation of prophase stage on the expense of other

v phases were recorded.

Concerning +the total percentage of abnormalities
the extract has a significant effect. The highest

percentage of abnormalities was in prophase stage. S50,

the extract may act as prophase poison.

Ruta induced a wide range of mitotic abnormalities
(Tables 2 & 3). Prophase abnormalities are the mosi

consipicuous type,. stickiness and irregularitdes being

-398~-
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the most £requent ones, (Table 4 and Tigs. 1&2}. Such
abnormalities were reported by a number of authors among

these, Shehab (1980) and Shalaby et al., (1985).

Metaphase stage was also affected. Disturbed
metaphase (Figs. 3 & 4) appeared in all concentrations.
Stickiness (Fig. 5) was more prominent in 3% and C-
metaphase appearing only in cells treated with 1%. The
infrequency of cells showing C-metaphase indicates that
Ruta extract does not act specifically on inhibiting
the spindle fibers completely, thus the extract is less
effective on spindle fibers than colchicine.

Bridges were the most  prominent feature at
ana~telophases (Figs. ©-9). These bridges might be due

to stickiness or as a result of breakage and reunion.

Similar results were obtained by Yadov and Rathoe
{1984) and Halvonkar and Patil (1986). .
Multipolar anaphases were only . induced by 1% after 8

hrs. (Figs. 8 & 10).

Binucleate and multinucleated cells were a dominant
abnormality thatc appeared at interphase in most of the
treatments. (Fig. 11). It is suggested that the Ruta
extract could act by preventing the small golgi vesicles
which contain cell wall precursors from translocatier

during telophase by interzonal microtubules to the

-399-



P P ol g "l

- e

T T i e ——

T

— ——— -
F— -

-~ W™= e =

Lab o B L 3

R e g T nen

e
-

4

ik

s

Women's Coll. Ann. Rev. -5~
Vol 17 {199%). :

equatorial region of mitotic apparatus where they fuse
with each other giving rise to the 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 chromoscmal

aberrations. Moreover, it has & clastogenic effect. .

SUMMARY

The roots of A.cepa were subjected to different

concentrations of the water extract of the Egyptian

‘medicinal plant "Ruta graveolens”. The water extract

showed a miteodepressive effect. An accumulation of

prophases was alsc poticed. The extract affected the

nucleic acid contents.

Different types of abnormalities occurred such
as,” disturbance, stickiness, C-metaphase, bridges,
multipolar, mnicronuclei, binucleate and multinucleated

»

cells.
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Table (I) 1 tnmmnanmom of mitotic index and phases as affected by

Buta graveoclens water. extract on Allium gepa

iConc. Treat.! tot.No. | tot.Na. ! M. 1. | Fro. | Heta = | Ana-telo
g TR N TICIE
i Cont s | 1565 1 103 | 6.60%0.15 | 36 | 34.95 | 25 | 24.27 t 42 § 40.78
2K T a1 1189 i 47 | 4.02:0.13% 1 25 | 52.08 { 9 | 18.75 | 1a 1 29.17 :
: 8 1 1097 to2r 2.46%0,15"" 19 70,37 34115 m 18.5% m
: - : 34 : 2.91+0.18"" | 15 | 41, {14 1 38.80 1 7 1 19.44 W
'Y 41 1158 1 45 t 3.89+0.28" 1 29 1 65.91 | 11 1 28 L a1 9,09 m
8 “ 1135 _ 25 1 z.20:0.15 1as 160 | 8132 u 21 o _
: 12 1 1206 L 16 h p.uuuo.nu*v.” 7 “ 46,467 “ 7 " 46.67 | 1 “ 6.67 ¢
{52, a1z 37 1 3.4820.17" 1 33 1 86.84 | 4 { 10.53 1 1 L 3o |
: 8 m 1124 m_.uq | 2. 4020.32%" L 22 | 81.48 | a1 14811 41 3.70 m
: 12 1 1107 {25 " 2.26+0.12"" “ 19 “ 76 h 4 M 16 ” n_“ 8 '
F10% 411328 1 48 1 5S1s0.53° 1341 7732700 6 P13.66 1 4 1 9.09
m B ! 1075 ” 18 “ 1.67+0.22%% | 15 ” 83.33 “ 1 S  1a. i m
o N DU oo b _ o .
» Significant from control at 0.05 level (t-test).

~* Mighly significant from control at 0.01 level {(t-teat).

————
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Fig 1

FPig 2 :

Sticky disturbed prophase after treating with
5% for 1"

Irregular prophese after treating with 10% for 6k,

Fige-3,4 : Disturbed metaphase after treeting with 3%

Fig 5 1
Fig 6

Flg 7 :
Fig B8 :
Pig 9 :

Fig 10;
Fig 11:
Fig 12:

for 12h. and 5% for 4h, reapectively.
Sticky metaphese after treating with 5% for 8h.

Sticky telophase with chromatin brldge after
treating with 3% for 4h.

Anaphese with chrowoscwal bridge after treating
with 1% for 4h. A :

Tetrapolar anaphape with. broken bridge after
treating with 1% for 8h.

Sticky-anaphase with wultichrowstin bridges after
treating with 10% for 4h,

nultipolar anaphase after treating with 1% for Bh.
Binucleute cell after trowtlng waslhi L lor act.
Micronucleate cell at interphase after treating

with 1% for qh.
-405—
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