PHYTOCHEMICAL STUDIES
A) Ph ical ing of the major t constituents :-

1) Cleome droserifolia : The phytochemical screening of the alcoholic
extract of the aerial parts of C. droserifolia plant was carried out. The
results obtained in Table [1] indicate the presence of tannins, flavonoids,
sterols, terpenes, glycosides and /or carbohydrates,, saponins, resins,
alkaloids, and mucilage.

Table [1] : Phytochemical screening of the alcoholic extracts
of the aerial parts of C. droserifolia and P. oleracea

TEST FOR RESULT
C. droserifolia P. oleracea

Tannins +ve Fve
Flavonoids +ve -ve
Sterols +ve +ve
Terpenes +ve +ve
Glycosides and /or

carbohydrates +ve +ve
Saponins +ve -ve
Resins +ve +ve
Alkaloids +ve +ve
Mucilage +ve +ve

2) Portulaca oleracea: The results of the phytochemical screening of
the alcoholic extract of P. oleracea aerial parts are shown in Table {1].
These results indicate the presence of tannins, resins, sterols, terpenes,
alkaloids, glycosides and/or carbohydrates, and mucilage, while

flavonoids and saponins are absent.
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(B) Isolation and elucidation of structure of the pure chemical
constituents :-

1. Compound (1) [ mucilage isolated from Cleome droserifolia ] :-
Compound (1) is an amorphous cream-coloured substance. It is
suggested to be a polysaccharide in which lactose moeity 1s the main
consisting  sugar. This suggestion was confirmed by paper
chromatography of the compound hydrolysate as shown in Fig. {3]. The
solvent system used was n-butanol - acetic acid - water (4:1:5) and the

reagent was aniline phthalate.




Solvent system : n-butanol - acetic acid - water
4 : 1 : 5

Reagent : anilinc phthalate.
Front

O
e
o Q 0 s

Comp. (1) Fructose Glucoss Lactose Arabinose Comp.(1)
hydrolysate hydrolysate

Fig. [3] : Ascending paper chromatogram of compound (1) hydrolysate

Mass spectrum data in Fig. [4] and Table [2] represent the possible
fragmentations of compound (1).
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Table [2] : The possible fragmentations of compound (1)

m/e Intensity Fragment .
H
65 25 (CsHs)* H@H
H H
+
0
o. C
86 100 (C3H203)" Se—¢ H
OH
o5
87 55 (C3H303)* % }
N H
112 60.3 (C5H.403)+[0 5 H’C‘c]
T oh |

IR spectral data confirmed the suggested structure {Fig. 5 ], where a
strong peak at 3500 cm-1 represents the presence of the hydroxyl group.
Also a strong peak at 1140 cm-] represents the O-H linkage of the

glucose-galactose moeity to form the lactose sugar.

CHZOH OH
— 0 0o ; 0
H
OH y
H 0
OH  CH,OH
— ~—n
a-Lactose 1-4 linkage

Compound (1)
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2. Compound (2) [mucilage isolated from Portulaca oleracea] :-
Compound (2) is a cream-coloured amorphous substance. This

compound 1s suggested to be a polysaccharide in which glucose moeity is

the main consisting sugar,

Paper chromatography of compound (2) hydrolysate confirmed the
presence of glucose [Fig. 6]. The used solvent system was n-butanol -

acetic acid - water (4:1:5) and aniline phthalate as a reagent.




Solvent system : n-butanol - acetic acid - water
4 1 : 5

Reagent : aniline phthalate.
Front

9

o Yo ()

Q ——sum

Comp. (2) Fructose Glucose Lactose Arabinose Comp.(2)
hydrolysate hydrolysate

Fig. [6] : Ascending paper chromatogram of compound (2) hydrolysate

Mass spectrum data in Fig. [7] and Table [3] represent the possible
fragmentations of the compound.
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Table [3] :The possible fragmentations of compound (2)

m/e Intensity Fragment
173 36
145 153
/ H
132 263 (C5HgO4)* — g
| OH H
OH *
o ~CH
109 10.1 (C3HgO4)* OHC/__ ¢~ oH,
H OH
OH *
/ o "CH
91 100.0 (C3H703)*" OH\C g/ 2
H OH
o +
H
77 10.3 (CoHs503)* [’féc_/fg/
H oH
+
H
65 31.9 (CsHs)* H@H
H H
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IR spectrum data in Fig. [8] confirmed the suggested structure, where
a medium peak at 3500 cm-1 represents the presence of the hydroxyl
group. Also a very strong peak at 1000 cm! confirmed the structure of

glucose moeity.

OH

a- glucose 14 linkage

Compound (2)
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CYTOLOGICAL STUDIES
I - LIGHT MICROSCOPY

i - Mitotic Investigations :-

A. Effects of plant extracts and chemicals on the rate
of cell division (expressed as mitotic index MI) :-
1) Effect of Cleome droserifolia extract :-

The treatment of A. cepa root meristematic tissue with C. droserifolia
extract resulted in a highly significant rreduction in the rate of cell
division (MI) as compared to the control. This reduction was
concentration rather than duration-dependent [Table 5]. Table [4] and
Fig. [9] show that the direct treatment scored a maximum MI (6.8) after
treatment with 0.25% Cleome extract for 4 hours [the lowest
concentration for the shortest time duration tested)] as compared to that of
the control (8.6). The minimum scored MI was 2.2 after treatment with
3% extract [ the lghest applied concentration ] for 4 hours. However,
some treatments (1% extract for 8 hours, 1% for 24 hours and 3% for 8
hours) showed a-mitosis where cell division was stopped completely with
no signs of toxicity. The latter - toxicity - occurred when roots blackened
and lost their turgor. Toxicity occurred here when roots were treated with
3% extract for 24 hours [ the highest concentration for the longest
duration ]}, and as appeared in Fig. [9] this toxic effect could not be

recovered.

Within the same time duration of direct treatments, it is apparent that
increasing the extract concentration caused a significant reduction in the
MI values [Fig. 9]. However, the difference between the MI values of the
1% and 3% extract for 4 hours as well as 0.25% and 0.5% for 24 hours

were not significant.
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The test of recovery showed that all the treatments, except that of 0.5%
for 4 hours, could be recovered and gave MI values higher than those of
their direct ones. Moreover, some recovery treatments (0.5% for 8 hours,
0.5% for 24 hours, 1% for 8 hours and 1% for 24 hours) scored MI
values very close to that of the control. However, the Ml values of the
recovery treatments seemed to be positively correlated with time duration
in both of the 0.5% and 1% concentrations, whereas no distinct relation
was observed with increasing concentration or time duration among the

other treatments.

The recovered treatments gave significantly higher MI values than
those of their direct origins in all the treatments except for those of 4
hours treatments with 0.25%, 0.5% and 1% [Fig. 9]. Moreover, direct
treatments which exhibited a-mitosis (1% for 8 h and 24 h, and 3% for 8
k) could be highly recovered.

| 2) Effect of Portulaca oleracea extract :-

The treatment with P. oleracea exiract resulted also in a highly
significant reduction in the MI of 4. cepa root tip cells. This reduction
was concentration-dependent as well as duration-dependent [Table S].

As shown in Table [6] and Fig. [10] the maximum scored MI of the
direct treatments was 7.4 after treatment with 1% extract for 4 hours [the
lowest concentration for the shortest duration] as compared to 8.7 for the
control. On the other hand, the minimum MI value scored was 0.6 after
treatment with 10% extract for 8 hours. However, the most effective
treatments resulted in a-mitosis, as in case of 5% extract for 24 hours and
10% for 24 hours (the latter treatment could not be recovered).
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Fig. [10] : Mitotic index (M.L) in Allium cepa root tip cells
after direct and recovery treatments with Portulaca extract

10,

Duration 0.6% extract | 1.0% extract | 5.0% extract | 10.0% extract
D R D R D R D R
Contrddl JJ| 87 7.0 ]
4 bours 7 74 100 | 60°F 74 4.1** 46'*
[Shours [] 73 677 59 14 | 06" 43*
24 hours 26 86 |AM 65| AM AM

D : Direct treatment ; R: Recovery treatment.

A-M. : a-mitosis

L.S.D.(5%) = 1.864
L.S.D.(1%) = 2.471
* : Significant to control at 0.05 level of probability (t-test).
** . Significant to control at 0.01 level of probability (t-test).
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The test of recovery showed that all the treatments, except that of the
1% extract for 8 hours and 10% for 24 hours (a-mitotic effect), were
recoverable. Some of these recovered treatments (1% for 4 hours and 1%
for 24 hours) gave MI values higher (10) or very close (8.6) to that of the
control (8.7). Statistically, the difference between the Ml value of any
direct treatment and its recovered one was highly significant in all the
treatments except for that of the 1% for 8 hours, 5% for 4 and 8 hours
[Fig. 10].

3) Effect of plant chemical compounds :-
a- Effect of compound (1) [isolated from C. droserifolia] :-

Treating 4. cepa root tips with compound (1) resulted in a highly
significant reduction in the rate of cell division. Increasing concentration
caused a more obvious decrease in the MI values. The difference between
the MI values of the control and the 100 pg/ml treatment was significant,
‘while that between the control and the other treatments (300 pg/ml and
500 pg/ml) were highly significant [Fig. 11 and Table 7).

b- Effect of compound (2) [isolated from P. oleraceal :-

Treating A. cepa root tips with compound (2) showed also a
mitodepressive effect more prominent than that of compound (1). The
difference between the MI values of the control and the 100 pg/ml and
300 pg/ml treatments were significant and highly significant, respectively.
The highest applied concentration (500 pg/ml) resulted in a-mitosis. At
the same time, the difference between the MI values of any pair of
treatments was highly significant [Fig. 11].
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Fig. [11] : Mitotic index (M.L) in Allium ccpa root tip cells
after treatment with the isolated compounds (1) and (2)

8.0,
80;
7.0/
S s
= 40
S 30
2.0/
1.0-
ooll——FoA V72 :v——————— VA
Treatment Compound (1) Compound (2)
, [isolated from C.droserifolia] [isolated from P.oleracea]
Control O 9.0 9.0
100ng/ml 7.1 15
300ugm W 6.1~ AT"
500.g/ml 54 A-M.
L.S.D.(5%): 1.386 1.143
L.S.D(1%): 191 1.603

*  Significant to control at 0.05 level of probability (t-test).
** . Significant to control at 0.01 level of probability (t-test).

A-M. ; a-mitosis
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B - Effect on phase index (PI) :-
1. Effect of C. droserifolia extract :-
The treatment with C. droserifolia extract did not affect the percentages

of phases significantly [Table 5]. Neither the change in concentration nor
the expansion of time duration seems 1o affect the phase indices. The
only significant change in PI throughout the treatments occurred when
root tips were treated with the highest concentration (3%) for 4 hours
[Table 4 and Fig. 12]. This treatment highly raised the prophase index on
the expense of the ana-telophase index. The phase indices of the other
treatments exhibited a fluctuated pattern which suggests that there was no

distinct effect of Cleome extract on the phase indices.

On the other hand, the phase indices of the recovery treatments
showed a fluctuated pattern, where their values exceeded 1n some cases
and receded in others, the values of their direct origins.

2. Effect of P. oleracea extract :-

The treatment of 4. cepa root cells with P. oleracea extract did not affect
the prophase index significantly. However, the treatment with 10%
extract for 4 and 8 hours gave prophase index values (35.6 and 45.3,
respectively) prominently higher - although non-significant - than those of
the other lower concentration treatments [Table 6 and Fig. 13].

The frequencies of metaphase and ana-telophase were not affected by
applying 1% and 5% Portulaca extract. Also 10% extract applied for 8
hours did not affect these phases significantly. Application of 10%
extract for 4 hours resulted in a significantly higher metaphase index
value (31.5) than that of the control on the expense of the ana-telophase
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index value (32.9) which was significantly low compared to its control
[Fig. 13].

The recovery treatments gave PI values close to those of their direct
origins. The significantly high metaphase index of the 10% extract for 4
hours direct treatment (31.5) was accompanied by a highly significant
value (51.5) after recovery [Fig. 13). The same picture was repeated 1n
following ana-telophase percentage of the recovered roots, where all of
which - except for that of the 10% extract for 4 hours - gave fluctuated
proximate values which were close to that of the control. This same
excepted recovery treatment gave ana-telophase index value (19.0) lower
than that of its direct origin (32.9) which was significantly lower than that
of the control [Fig. 13].

3. Effect of plants chemical compounds :-
a) Effect of compound (1) [isolated from C. droserifolia) -

The effect of compound (1) on the PI of 4. cepa root cells was, in general,
non-significant. Most of the treatments gave fluctuated PI values which
were proximate and also close to those of their controls [Table 7 and Fig.
14]. The only significant deviation occurred after treatment with 500
pg/ml (the highest applied concentration) which gave metaphase index
value (24.1) significantly higher than that of its control (16.8).

b) Effect of compound (2) [isolated from P. oleracea}:-
Treatment of A. cepa root cells with 100 pg/ml and 300 pg/ml did not
affect the PI significantly in any phase [Table 7 and Fig. 14]. None of the
treatments gave PI value significantly different from its control.
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C - Effect on the percentage of total abnormalities :-
1) Effect of C. droserifolia extract :-
Treating A. cepa root tips with C. droserifolia extract resulted in a

statistically highly significant increase in the percentage of total
abnormalities (PTA). This increase was concentration-dependent as well

as duration-dependent [Table 5].

The highest scored PTA in direct treatments was 74.3% after treating
root tips with 3% extract (the highest applied concentration) for 4 hours,
and the minimum was 20.3% after treatment with 0.25% extract for 4
hours (the lowest concentration for the shortest duration applied) [Table
8]. Fig. [15] shows clearly that all direct treatments, except that of 0.25%
extract for 4 ixours, are significantly effective when compared to the

control.

As for the effect of recovery, all the treatments except for those of the
0.5% extract were apparently recoverable. The values of the PTA in the
recovered treatments were, in SOMe cases, significantly lower than those

of their direct origins.

2) Effect of P. oleracea extract :-

The directly treated A. cepa root cells with P. oleracea extract exhibited
highly significant increases in the PTA. This effect was more pronounced
on concentrating the extract solution as well as expanding the time

duration of the treatments [Table 5].

The highest scored value of the PTA (68.9%) resulted after treatment
with 10% extract (the highest applied concentration) for 8 hours, while

the minimum one was 18.8% after treatment with 1% extract for 4 hours
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(the lowest concentration for shortest duration) [Table 9]. All treatments,
except for the mildest one (1% extract for4 hours), resulted in highly
significant increases in PTA values over that of the control [Fig. 16].
Furthermore, concerning the same time duration, the values resulting
from treatment with any pair of successive concentrations were
significantly different, €.g. the values resulting from 1%, 5% and 10%
extract for 4 hours were 18.8%, 36.4% and 55.3%, respectively, and 1t is
obvious that the differences betwen these three values (17.6 and 18.9) are
higher than the LSD at 5% (16.23). Generally, the PTA seems fo be
directly proportional with increasing concentration and time durations of

the treatments.

The test of recovery showed that all the direct treatments were
recoverable, i.e. the recovery treatments gave PTA lower than those of
their direct origins. The only exception was that of the 10% extract for 4
“hours which gave after recovery 69 4%, while the direct treatment scored
553%. The recovered treatments of the 1% and 5% induced a clear
distinct trend directly proportional to the duration of the treatment, while
the recovery treatments of the 10% extract exhibited a different

behaviour, specially with the a-mitotic case after 24 hours duration.

3) Effect of plants chemical compounds :-
a- Effect of compound (1) [isolated from C. droserifolia) -

The treatment with compound (1) caused a highly significant increase n
the PTA [Table 10 and Fig. 17]. This increase was directly proportional
to the concentration of the compound. The differences between the PTA
of the control (9.0%) and that of any other treatment was highly
significant. Comparing the 100 pg/ml and 300 pg/ml treatments, the



sisoyw-8 : "WV
UOTJBIUIOUOD  "OUO0D
JuswIyBax) A194000y 1 Y ¢ juewyean 10311 - d

WV WV "NV WV ‘WY ‘WY WV "WV | 44
6'vS gee | X4 8 0C (A4 Y 4 9'6C 689 8 003
T6 L9l 6Ls 1've 6'9¢ £ o6V ¥'69 g¢s L4
gee WV Loy WV 9¢ WV o'tt ‘WY 44
LA 9'9¥ |13 6'Ct 9’8l ¢0T 6¢ ¢or 8 0'S
L0s 9% (4 X4 80t 1'9T | X4 8 vl 9ot 14
(N 4 6'8¢ ¢'9t 9'¢¢t 81 ¥'<ec 13 45 €8¢ | 44
B'ES ¢G0S 6'tC LLT £TC L1¢ (AR 9°9¢ 8 0’1
L9t 8t LTt £ 8¢ 90¢ 6'9¢ 61 8’81 |4
42 TS 9'8C € 6C T'LE ¢'61 ¢'8 6L [onuo)
| d d d d a d a (smoy)  (%)uod
aseydojo)-eus oseydeyow aseydoad SOpJeULIoOuUqE [8j03 uopeIn(y Penxy
[SULIOUQE JO BBIUIII] Jo 98eudIIJ JUSUDBAL],
JenXe BIEI0] Wpim sdp Jool 9095 WNN[Y JO SIURUDEAL LIIA002T PUE 131 FE3)

saseyd RO JUIIYTP AP W uoPpNQLSIP §3§ U SIPEULIOUGE [EI0) jo aB8yuada{ : [6] 9Bl



«(1591-1) Kiqeqoad JO [9AS] 10’0 1€ [ORU0D

0} JUESPIBIS ©

{(1591-) Arpgeqoad Jo 12As] $0°0 1€ JoRUu0d 0 JueoguIBIS © 4

LIS 1T = %1 'a'S"1

€791 = %S ‘A'S"1

sisopAu-2 - -V
qusunesn 194005y : | ¢ jusunean 1030 - d

WY WV 9'¢E NV | LETE ot 8¢ m sinoy $g
w60 54689 | 06T 80F TIE  .99¢ sanoy g
wF 69 wf &6 AT AL 0's1 881 iwm oy ¢

$'8 6. | W lonuod
. | a b | a . | a . | a
PeNX? %001 WRAXI %460°F PRI %0 PENX3 %00 uopsn(

:
o

NN

- SRR

AR RRRLY

L=

o O
T N

(%) V1d

319830 BIEMI0] PIM Syudm)
sgeo dp jooa €ddd MV

£a1) AI9A03 pUB JOITP I13)JE

w1 (V1.d) sepjewiaouqe 8303 jo a3ejuadraay ¢ [o1] B



s180YW-¥ : -V

WYV WY NV WV rvy 867 86T 6y w/sr 00S

L'sy 9'8C Lst TI'6t 8'8¢ §'eC L'Le 86t /81 00€

§'1y §'0¢ 8T LEE ¥'1s 6'1¢ L'9T 9'vT w3 001
gty ¥'8C ¥'8C 6 £ty v'8C ¥'8C 6 foLyuod)

aseydojey-eus oseydejow aseydoud  sonipewLiouqe [e10) assqdojej-uue aseydejouw aseydoad  sapEULIOUGE [810}

" [SULIOUQE JO BTN Jo 38wuadIRd [SlLIOUqE JO 988)UaId joeduuaoseg  |uoyenuaduod

———TE53e0510'd woy paelosl] (T)pumoduio) [Eiojesoip-) wod) pay(osy] ()punodwo) JuoUIEaI],

(D) pue (1) spunodwiod paje[os] 3

g gyia sdyy Jood ¥dao WY JO JuauLjEd) JoYe

soseyd SNONU JUIIDIP Y U] UCHNGLISIP §)] pue SIN[EULIOUGE [810} JO adejuania : [o1]o19BL



- 5 -

difference was also highly significant, while that between the 300 pg/ml
and 500 pg/ml treatments was non-significant.

b- Effect of compound (2) [isolated from P. oleracea] -
The PTA increased with the increase of concentration of the compound 1n
the treating solution. The difference between the PTA of the control
(9.0%) and that of the 100 pg/ml or 300 pg/ml treatment was highly
significant, while that between the 100 pg/ml and 300 pg/ml treatments
was non-significant [Table 10 and Fig. 17].

Treatment with 500 pg/ml of the compound resulted in 'al-‘ﬁi'i:to'si_sz‘:~. 3

Statistically, treatment with compound (2) resulted in a highly Sigﬁiﬁéahf I =
increase in the PTA [Table 10 and Fig. 17}. EREE ST

Fig. [17] : Percentage of total abnormalities (PTA) in Allium cepa root tip cells
after treatemt with the isolated compounds (1) and @

50.0

&
(=3

8
@

PTA (%)
:

-

0
00

i

Treatment compound (1) compound ()

Control ] 9.0 9.0
* % »*

100 ug/ml 24.6 33.7
300ugml [ 39.8" ™ 39.1"*
500 ug/ml 49" A-M.

L.S.D. (5%) = 8.057 9.591

L.S.D. (1%) = 11.101 13.447

» - Significant to control at 0.05 level of probability (i-test).
»+ - Significant to control at 0.01 level of probability (t-test).

A-M. : a-mitosis
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D - Effect on distribution of total abnormalities
in the mitotic phases :-
1. Effect of C. droserifolia extract :-
In general, prophase seemed to be the most affected stage, since the

percentage of abnormal prophase - in all the direct and most of the
recovery treatments - were higher than those of the controls [Table 8].
The 4 hours direct treatment with 3% Cleome extract gave rise to the most
pronounced effect on the distribution shown in Table [8]. This treatiment
resulted in the maximum and minimum readings (79.6% of prophase and
10.2% of both metaphase and ana-telophase, respectively) throughout the
three phases. The maximum scored percentage of abnormal metaphase
was 55.8% after 4 hours direct treatment with 1% extract and the
maximum abnormal ana-telophase reading was 41.9% after 4 hours direct

treatment with 0.25% extract.

After recovery, the maximum percentage of abnormality was recorded

in metaphase (66.7%) followed by ana-telophase (56.8%), then

prophase(53.1%) [Table 8].

2 Effect of P. oleracea extract :-

The amount of total abnormalities at prophase induced by any on¢ of the
direct treatments with Portulaca extract scored percentages higher than
that of the control, thus, prophase seems to be the most affected stage
[Table 9]. The maximum scored reading (50.5%), representing the
highest percentage of abnormal ana-telophase, was induced by 8 hours
direct treatment with 1% extract. The maxima of prophase and metaphase
were 49.3% (after 4 hours direct treatment with 10% extract) and 35.6%

(after 24 hours treatment with 1% extract), respectively.
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The test of recovery revealed that ana-telophase was apparently the most
affected stage followed by metaphase, if the increase in the percentages of
abnormalities over that of the control was considered. Ana-telophase
scored the highest percentage of abnormalities (54.9%) after 8 hours
recovered treatment with 10% extract. The recovered treatment of 10%
extract for 4 hours resulted in the highest percentages of abnormal
prophase and metaphase (36.9% and 53.9%) on the expense of the

abnormal ana-telophasc percentages|{Table 9].

3. Effect of plants chemical compounds :-

a) Effect of compound (1) [isolated from C. droserifolia) :-
It can be seen from Table [10] that the different applied concentrations of
compound (1) caused slight increases in the percentages of abnormal ana-
telophases.  The maximum percentage of abnormality was 51.4% of ana-
telophase after treatment with 100 pg/ml. The maxima of abnormal
prophase and abnormal metaphase were 37.7% and 29.8% after treatment
with 300 pg/ml and 500 pg/ml, respectively [Table 10}.

b) Effect of compound (2) [isolated from P. oleraceal -
Treating A. cepa roottip cells with compound (2) caused - as compound
(1) - an increase in the percentage of abnormal ana-telophase on the
expense of prophase and metaphase. The maximum scored percentage of
abnormal ana-telophase was 45.7% after treatment with 300 pg/ml. The
maximum scored percentage of abnormal prophase was 28.0% after 100
pg/ml treatment, and that of metaphase was 30.5% after treatment with

the same concentration [Table 10].

Treatment with 500 pg/ml of compound (2) resulted in a-mitosis.
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E - Induction of different types of abnormalities :-
The treatment of A. cepa rtoot tip cells with Cleome extract, Portulaca
extract and solutions of compound (1) and compound (2) induced the
occurrence of some types of mitotic aberrations. Stickiness of the
chromatin material, spindle disturbance, chromosome bridges, irregular
prophase and despiralization of the chromosomes represent the main
abnormalities recorded.  The ratios of occurrence of these types
throughout the mitotic cycle are shown 1n tables [11], [12] and [13].
These tables show clearly that stickiness was the most dominent type of
the observed abnormalities, while despiralization represented the lowest

ratio of occurrence.

1. Stickiness :-

Cleome extract induced high percentages of stickiness, specially at the
recovery treatments of high concentrations (0.5%, 1% and 3%) for long
time durations [Table 11]. Recovery of 8 hours treatments showed a
regular increase of values with raising the extract concentration. The
maximum percentage of stickiness (100%) was recorded after application
of 3% extract for 8 hours recovered treatment. Direct treatments recorded
a maximum percentage (96.9%) after 8 hours application of 0.25%

extract.

Direct treatment with Portulaca exiract showed a reduction of the
stickiness percentage with increasing time duration when 1% and 5%
extracts were applied. In contrast, all the recovery treatments and the 10%
extract direct ones induced increases of stickiness percentages with lapse
of treatment time [Table 12]. The maximum recorded percentage was

99 1% after 4 hours direct treatment with 5% extract.
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that 100 p
(2) caused the same percentage after application of 300 ug/ml.

relation between changing the concentration of either compound
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Application of different concentrations of compound (1) and compound
(2) induced absolutely

g/ml of compound (1) caused 100% stickiness, while compound

high percentages of stickiness. Table [13] shows

No
and the

induction of stickiness could be expected, since the differences are very

small.

Table [13] : Percentages of different

types of abnormalities in

Allium cepa root tips after treatment with the isolated compounds (1) and (2)
Treatment Stickiness Disturbance Bridge
concentration | Comp. (1) Comp. (2)| Comp. (1) Comp. (2)| Comp. (1) Comp. )
100 ug/ml | 1000 98.8 0.0 12 0.0 00 |
300 ug/ml 99.4 100.0 0.0 0.0 0.6 0.0
500 ug/ml 99.4 A-M. 0.0 A-M. 0.6 A-M.

A-M. : a-mitosis

Plates {1, 2] show different grades of stickiness at different mitotic

phases

2. Spindle disturbance :-

after treatment with the concerned extracts and compounds.

Table [11] shows that direct treatment with Cleome extract induced

variable degrees of spindle disturbance with a

concentration of the treatments.

treatments, except that of 8

slight direct relation with

The test of recovery showed that all

and 24 hours with 0.25% extract, induced



Plate |1} : Chromosome¢ stickiness induced in A. cepa root tip cells :-
a. Sticky prophase : after treatment with 3% Cleome extract for 4 hours
and recovery.

b. Sticky prophase : after treatment with 3% Cleome extract for 4 hours.
c. Severely sticky metaphase after treatment with 0.25% Cleome extract
for 4 hours and recovery.

d. Light stickiness at metaphase :  afler trcatment with 0.5% Cleome
extract for 4 hours.

e. Sticky metaphase : afler treatment with 0.5% Cleone extract lor 24
hours.

f Severely sticky metaphase : after treatment with 0.5% Cleome extract
for 8 hours.

g. Sticky metaphase : after treatment with 1% Portulaca extract for 24
hours.

h. Light stickiness at metaphase : after treatment with 0.25% Cleome
extract for 4 hours.

]



Plate {2] : Chromosome stickiness induced in A. cepa root tip cells :-
a. Sticky anaphase : after treatment with 0.25% Cleome extract for 8
hours.

b. Severely sticky anaphase : after treatment with 0.5% Cleome extract
for 24 hours. .

¢ Severely sticky anaphase ! after treatment with 0.5% Cleome cxtract
for 24 hours and recovery.

d. Sticky anaphase : after treatment with 3% Cleome extract for 4 hours.
¢. Sticky anaphase : after treatment with 100 pg/ml solution of
Compound (1).

f Light stickiness at telophase : atler treatment with 1% Cleome exiracl
for § hours and recovery.

g. Sticky telophase : after reatment  with 1% Portulaca extract for 24
hours.

h. Sticky telophase : after treatment with 300 jg/ml solution of
Compound (1).
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lower percentages of disturbance after recovery than their direct ones.
14.7% was the maximum percentage of disturbance after 4 hours direct
treatment with 1% Cleome extract, while 23.9% disturbance occurred in
24 hours recovery treatment with 0.25% extract.

1% and 5% Portulaca extracts induced a gradual increase of disturbance
percentages with increase of time duration of direct treatments | Table 12],
while 10% extract induced the reverse. Also, the occurrence of
disturbance after recovery of 10% extract treatment recorded lower
percentages than direct ones. 24 hours direct treatment with 1% extract
induced the maximum percentage of disturbance (24.0%) [Table 12].

No disturbance was induced after treatment with compound (1) as seen
in Table [13]. Compound (2) induced a low percentage of disturbance
(1.2%) after treatment with 100 pg/mi only {Table 13].

Spindle disturbance prevents the normal movement of the mitotic
chromosomes leading to : the disturbed alignment of chromosomes at
metaphase or anaphase [Plate 3 : a-d], surpassing of some anaphase
chromosomes [Plate 3 - e, f], or the diagonal withdrawal of chromosomes,

i.e. diagonal anaphase [Plate 3 : g, h].

3. Bridges_:-

After treatment with Cleome extract bridges were induced at most direct

and recovery treatments with detectable percentages. However, the
percentages were not correlated neither with concentration nor duration
[Table 11]. 30.8% was recorded after recovery of 4 hours treatment with

1% extract as a maximum percentage of bridges occurrence.



y

Plate |3] : Spindle disturbance induced in A. cepa root tip cells :-
a. Disturbed metaphase : after treatment with 1% Portulaca extract for
24 hours. . |
b. Disturbed metaphase after treatment with 5% Portulaca extract for 8
hours and recovery.
c. Disturbed anaphase : afler treatment with 3% C leome extract for 4
hours.
d. Sticky disturbed anaphase : after trcatment with 1% Cleome extract
for 8 hours and rccovery.
e. Sticky anaphasc and surpassing chromosome alter treatment with
0.5% ( Teome extract for 4 hours.
i. Surpassing chromosome = after treatment with 0.5% Cfeome extract lor
4 hours and recovery.
g. Diagonal anaphasc : alter treatment with 5% Portulaca extract for 8
hours.
h. Diagonal anaphasc : after treatment with 100 pg/ml solution of
Compound (2).



- 64 -

Bridge induction was more obvious after recovery following treatment
with Portulaca extract than after direct treatment. Table [12] shows that
all direct treatments, except that of 5% and 10% extracts for 4 hours, did
not induce bridge formation. The maximum percentage of bridge

occurrence was 6.0% after recovery of 4 hours treatment with 1% extract.

Compound (1) induced a very low percentage of bridges (0.6%) after
treatment with either 300 pg/ml or 500 pg/mi solutions [Table 13]. On
the other hand, compound (2) did not induce bridge occurrence at any of

the used concentrations.

Plate [4] show bridges which occurred following treatment with the

tested extracts and compounds.

4, Irregular prophase :-
Table [11] shows that treatment with Cleome exiract have induced

relatively low percentages of irregular prophase compared to the previous
types of abnormalities. 6.3% was the maximum percentage induced by 4
hours treatment with 0.5% extract. The recorded values of percentages

show no correlation with concentration or lapse of time of the treatments.

With Portulaca extract most of the irregular prophase cases were
induced by the highest used concentration (10%) [Table 12]. The
maximum percentage recorded was 8.3% after the recovery treatment of

10% extract for 4 hours.

Plate [5 : a-c] show some examples of the induced irregular prophase
after treatment with the plants extracts only, since this abnormality was

not induced by the two isolated compounds.



Plate [4] : Chromesome bridges induced in A. cepa root tip cells :-
a. Anaphase multi-bridge : afler treatment with 0.5% Cleome extract for
4 hours. .
b. Anaphasc multi-bridge : after treatment with 1% Cleome extract for 4
hours and recovery.
¢. Sticky anaphase with chromosome bridge : after treatment with 0.5%
Cleome extract for 4 hours.
d. Sticky anaphase with chromosome bridge : alter treatment with 0.25%
Cleome extract for 24 hours and recovery.
e. Sticky anaphase with chromosome multi-bridge : alfter treatment with
3% Cleome extract for 4 hours.
f Multi-bridged disturbed anaphase : after treatment with 0.5% Cleome
extract for 4 hours and recovery.
g. Completely disturbed, multi-bridged anaphase : after treatment with
10% Portulaca extract for 4 hours.
h. Sticky, disturbed, multi-bridged anaphase : after treatment with-0.5%
Cleome extract for 8 hours and recovery.



Plate |5] : lrregular prophase and chromosome despiralization
induced in A. cepa root tip cells :- }
a. irregular prophase : after treatment with 1% Portulaca extract for 8
hours.
b. lrregular prophase : after treatment with 10% Portulaca extract for 4
hours and recovery.
¢. Sticky, irregular prophase : after treatment with 0.5% Cleome extract
for 4 hours.
d. Chromosome despiralization 10 severcly sticky anaphase - after
treatment with 0.25% Cleome extract for 4 hours.
e. Multi-bridged anaphase with chromosome despiralization aller
treatment with 0.5% Cleome extract for 4 hours.

f. Chromosomc despiralization @ after treatment with 0.5% Cleome
extract for 4 hours. '
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5. Despiralization :-
It was induced only by the shortest duration treatments of the lowest
concentrations of Cleome extract (4 hours direct treatments with 0.25%
and 0.5% extracts). The recorded percentages Were 2.5% and 3.8%,

respectively [Table 11].

Table [12] shows that only one treatment (recovered 1% Portulaca
extract for 8 hours) induced despiralization, and its percentage did not
exceed 0.9%.

Examples of the induced despiralization are shown in Plate [5 : d-f].

F - Distribation of the different types of abnormalities
in each mitotic phase :-

1. After treatment with Cleome extract :-

Two types of abnormalities were induced at prophase, namely stickiness
and irregular prophase. Stickiness constituted the most frequent one.
Direct treatments for 8 hours with 0.25% and 0.5% extracts and 0.5% for

24 hours as well as recovery treatments for 4 hours with 0.25%, 0.5%
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and 3%; for 8 hours with 1% and 3%; and for 74 hours with 0.5% and
1% extract had abnormal prophase cells composed entirely of the sticky
type [Table 14]. Irregular prophase was less frequent and many
treatments did not induce it at all. 45.5% was the maximum percentage
of irregular prophase induced after 4 hours treatment with 0.5% extract
[Table 14].

Metaphase abnormalities was confined in stickiness and spindle
disturbance [Table 14]. Stickiness, again, recorded much higher
percentages on the expense of disturbance. Four treatments, all are of the
recovery ones, had metaphase abnormalities composed entirely of the
sticky type, these are 0.25% extract for 4 hours, 1% for 8 and 24 hours,
and 3% for 8 hours. The maximum percentage of disturbed metaphase
recorded a frequency of 57.1% of the abnormal metaphase cells afier 4
hours direct treatment with 3% extract [Table 14].

At ana-telophase stages stickiness, spindle disturbance, bridges,
diagonal anaphase, surpassing chromosomes and despiralization were the
induced types of abnormalities in a descending order. Table [14] shows
clearly that stickiness was the most frequent type. Application of the
lowest concentration of the extract (0.25%) induced percentages of
stickiness after recovery lower than those of direct ones, while high
concentrations (0.5%, 1% and 3%) induced higher percentages after
recovery (with the exception of the 4 hours treatment with 1% extract).
100% of the ana-telophase cells were of the sticky type after recovery of

the 8 hours treatment with 3% extract.

‘Bridge formation came to follow stickiness in the frequency of
occurrence among the ana-telophase abnormalities, and these two

abnormalities seemed to be negatively correlated to each other [Table 14].
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The maximum percentage of recorded bridges was 80.0% of the
abnormal ana-telophase  cells after the recovered treatment with 1%

extract for 4 hours.

Table [14] shows that disturbed ana-telophase scored, in general,
much higher percentages after treatment with the lower concentrations of
the extract (0.25% and 0.5%) than higher ones (1% and 3%). 16.7% of
the abnormal ana-telophase was the maximum percentage of disturbed

ana-telophase after the recovery of 4 hours treatment with 0.25% extract.

The abundance of diagonal anaphase was slightly lower than that of
disturbed ana-telophase. Diagonal anaphase recorded a maximum
percentage (40.0% out of the abnormal ana-telophase cells) after recovery
treatment of 0.25% extract for 8 hours.

Surpassing chromosomes and despiralization were induced at the
lowest frequencies of occurrence. Table [14] shows that these
abnormalities were induced only after 4 hours treatment with 0.25% and
0.5% extracts.

9. After treatment with Portulaca extract :-

Table [15] shows that prophase abnormalities were of three types; these
are stickiness, irregularity and despiralization. Stickiness was so
dominent on the expense of the other two types that 100% of the
abnormal prophase cells at most treatments were of the sticky type.
Irregular prophase was induced in few treatments, specially when the
highest concentration (10% extract) was applied. Direct and recovery
treatments with 10% extract for 4 hours induced the maximum
percentages of irregular prophase. Despiralization was induced only after

recovery of 8 hours treatment with 1% extract {Table 15].
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Stickiness and spindle disturbance were the observed. types of
abnormalities at metaphase. Stickiness was highly frequent in most
treatments (eight of which had metaphase abnormal cells composed
entirely of the sticky type) [Table 15]. Some treatments induced
disturbed metaphase cells of relatively low percentages. The maximum
scored percentage of disturbed spindle constituted 35.3% of the abnormal
metaphase cells which were induced by 24 hours direct treatment with

1% extract.

Types of abnormalities in the ana-telophase were stickiness, bridges,
disturbed spindle and diagonal anaphase [Table 15]. Stickiness still the
most frequent type although it did not reach 100% of the abnormal ana-
telophase cells at any treatment as occurred in prophase of metaphase.
Its percentage appearred to decrease with lapse of time within low
concentrations (1% and 5%) direct treatments. 98.0% of the abnormal
ana-telophase cells was the maximum percentage of stickiness; it was

recorded after 4 hours direct treatment with 5% extract.

Bridge formation was induced after the recovery rather than direct
treatments [Table 15] shows that only two direct treatments have induced
bridge formation). The maximum percentage of bridges was 15.6% of
the abnormal ana-telophase cells induced after the recovery of 1% extract

treatment for 4 hours.

Diagonal anaphase was not induced after 4 hours direct treatment of
any of the used concentrations; 16.1% was the maximum percentage of
diagonal anaphase induced after the recovery treatment of 5% extract for

4 hours [Table 15].
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Disturbed spindle was apparently induced after low concentration
(1%) treatment, whereas higher concentrations (5% and 10%) caused no
disturbance, with the exception of the recovery treatment of 10% extract
for 8 hours [Table 15].

disturbance resulted after 24 hours direct treatment with 1% extract.

20.0% was the maximum percentage of

3. After treatment with plants chemical compounds :-

Prophase and metaphase abnormalities were only of the sticky type, as
shown clearly in Table [16], afier treatment with any concentration of
either compound (1) or compound (2). Ana-telophase abnormalities were
basically of the sticky type after treatment with either compound.
However, bridge formation was induced at very low percentages (1.6%
and 1.4%) after treatment with 300 ug/ml and 500 pg/ml of compound
(1), respectively. Compound (2) did not induce bridge formation,
meanwhile 100 pg/mi of it induced diagonal anaphase at a very low
‘percentage (2.9%). However, the latter type of abnormality was not

induced by any concentration tested of compound (1) [Table 16].

Table [16] : Distribution of the different types of abnormalities in each
mitotic phase after treatment with the isolated compounds (1) and )

Treatment Prophase Metaphase Ana-telophase
concentration]|  Stickiness Stickimess Stickiness i nal
Comp.1 Comp.2|Comp.1 Comp.2|Comp.1 Comp.2 Comp.1 Comp.2|Comp.1 Comp.2
100 pg/mi | 100.0 1000 100.0 1000 | 1000 97.1 0.0 0.0 0.0 29
300 pg/ml | 1000 1000 1000 1000 | 984 1000 1.6 0.0 0.0 00
500 pg/ml 1000 A-M | 1000 AM. | 986 A-M. 1.4 A-M. 0.0 A-M.

A-M. : a-mitosis
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G - Effect on the nucleoplasmic index (NP) :-
1. Effect of C. droserifolia extract :-
The treatment with C. droserifolia extract caused a highly significant

decrease in the NP of 4. cepa root tip cells [Table 5], specially when

higher concentrations and longer time durations were apphied.

The maximum scored NP in direct treatments was 0.57 resulted from
1% extract for 4 hours and the minimum was 0.37 from 1% extract for 8
and 24 hours [Fig. 18]. This Figure shows that the treatment with 0.25%
extract for 8 and 24 hours and with 0.5% for 24 hours resulted in
significantly reduced NP values, 0.45, 0..46 and 0.46, respectively, when
compared to that of the control (0.58). Treatment with 1% extract for 8
and 24 hours and with 3% for 8 hours resulted in highly significant
reduction in the NP values (0.37, 0.37 and 0.39). However, the NP values
resulting by different direct treatments showed a slight effect of increasing
duration of the treatment specially from 4 to 8 hours, but increasing

concentration resulted in a fluctuated pattern.

The test of recovery showed that some of the NP values of the recovery
treatments (1% extract treatments) appeared in an ascending trend with
increase of time, while the others showed a fluctuating effect of both
concentration and time. All the direct treatments which gave significantly
reduced NP values, except that of the 3% extract for 8 hours, could be
recovered. Moreover, some Tecovery treatments (0.25% for 4 hours and
0.5% for 24 hours) gave NP values (0.7 and 0.7) significantly higher than
either that of the control or those of their direct ones. The treatment with
3% extract (the highest applied concentration) for 8 hours showed no sign
of recovery (NP = 0.39 after direct treatment dropped to 0.28 after

recovery).



-(3591-3) A1iqeqoid 3o [9A9] 10°0 Y8 [ONB0D O3 WEBOPIUBIS | n

(1593-1) A[1qeqod JO [9A9] GO0 38 [OHU0D O JweoqIuBIS © o
LS1°0 = (%1)'AS"T
6110 = (%S) AT

UAWIBRI} A39A000Y : Y  JuewmEan 303117 - d

OIXOL OIXOL| V50 «it0 LOL0 90 | §90 ,9V0 B smoyypg
870 L6E0 | 670 4iLEQ 10 €50 | 050 .S¥0 [] smoysg
750 8v0 | 8¥0 LSO | £SO S0 | «0L0 1$°0 N smoyyp

870 850 B [onue)

b | d . | a . | a L. | a d ad

IS o0'f | SIS %0 | 19850 %50 | 19803 %570 | I9BHT %00 vope.mq

|

N

|

TN

\\\i\\\\\\i
RN

]

L
—

ERATRITIR

mn
\m ;

AN

N

3J9R1)X3 WO YIM SJUURBIL ATIA0I
PUE 3025 30138 S22 dp 3001 ¥A WMV Wl (q'N) xoput opwsedoopny : [81] BU1




- 7 -

2 Effect of P. oleracea extract :-
A highly significant reduction in the NP values after treatment with P.

oleracea extract was observed [Table 5]. This effect was concentration-
and time duration-dependent, although there was no distinct gradation of
NP values with the gradual increase of the extract concentration or ime

duration of the treatments.

The NP reached a maximum value (0.62) which was significantly
higher than that of the control(0.54) after applying the lowest
concentration (1%) for 8 hours direct treatment and a minimum value
(0.26). at the highest concentration (10%) for 4 hours direct treatment
[Fig.19].  All the direct treatments, except for that of the 1% extract for 8
hours, resulted in NP values significantly lower than that of the control
(0.54).

After recovery test, the NP values increased in all the treatments, except
for that of the 1% for 8 hours and 5% for 24 hours, as compared to their
direct origins. Nevertheless, only two of these treatments (1% and 5%
extracts for 4 hours) showed tobe really recovered, since the difference
between the NP values of the direct treatments (0.42 and 0.46) and those
of the recovery ones (0.55 and 0.54) were highly significant.

3. Effect of plants chemical compounds :-

a) Effect of compound (1) [isolated from C. droserifolia) -
The treatment with different concentrations of compound (1) resulted ina
highly significant, fluctuated increase of the NP of the treated specimens
[Fig. 20]. The maximum scored NP (0.7) after treatment with 100 pg/ml
was highly significant compared to that of the control (0.49), while the
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minimum NP (0.6) after treatment with 300 pg/ml was also significantly
higher than that of the control. The treatment with 500 pg/mi resulted in a

medium NP value (0.67).

Fig.[20} : Nucloeplamic index (N.P.) in Allium cepa root tip cells
after treatment with the isolated compounds (1) and (2)

07
0.6W

05

a, 041
Z 03
027
0.1+¢1
9
Treatment Compound (1) Compound (2)
Control @l 0.49 0.49
10opgml N 0.70"" 0.49
300 pg/ml ] 060" 0.43
500 g/ml 0.67" 0.40
LSD.(5%) = 0.085 0.076
LSD. (1%) = 0.117 0.106

* ; Significant to control at 0.05 level of probability (t-test).
** . Significant to control at 0.01 level of probability (t-test).

b) Effect of compound (2) [isolated from P. oleraceal :-
A non-significant decrease of the NP values was scored on treating A.
cepa toot tips with differrent concentrations of compound (2) [Fig. 20].
Treatment with 100 pg/mi (the lowest concentration) resulted n NP value
equal to that of the control (0.49). Increasing the compound concentration
to 300 pg/ml resulted in 2 medium value (0.43) and the minimum value
(0.4) arose after treatment with the highest concentration (500 pg/ml).

This minimum NP value was significantly different from that of the

control.
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ii - Meiotic Investigations : -

Treating the flower buds of V. faba with solutions of either Cleome o1
Portulaca extracts resulted in meiotic aberrations of different types and
ratios. The time duration of the different treatments was constant 3
hours). but fixation of the flower buds was carried out after 24 and 48

hours to test the degree of effects persistance.

A- Percentage of total abnormalities (PTA) :-

Table [17] and Fig. [21] show that application of 1% and 3% Cleome
extracts induced highly significant PTA values when compared to that of
the control. These PTA values were inversely proportional to the extract
concentration and also t0 the elapsed time (24 or 48 hours) before
fixation of the flower buds. With Portulaca extract the PTA values were
similarly highly significant when compared to the control and inversely
proportional 1o the extract concentration. Meanwhile, the lapse of time
between treatment and fixation was inversely proportional to the PTA
induced when 2.5% extract was applied and directly proportional with the

10% one.

Treatment with 1% Cleome extract followed by 24 hours prior to
fixation induced the highest PTA (31.8%), while the 3% extract
treatment-48 hours induced the lowest PTA (6.8%). The maximum and
minimum PTA induced by Portulaca exiract Were 49.5% after 2.5%
extract-24 hours and 15.6% after 10% extract-24 hours, respectively
[Table 17 and Fig. 21].
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B- The percentage of abnormalities of the 1st and 2nd divisions :-

Comparing the percentages of abnormalities of the 1st division after
treatment with Cleome extract, it can be seen that increasing the extract
concentration was accompanied by a decrease in the PTA [Table 17].
Also, increasing the time lapse after treatment (from 24 to48 hours)
causes a decrease in the PTA. Exactly, the same trend was observed in
the 2nd division. Comparing the PTA of the 1st division with those of the
2nd division, it can be seen that the PTA of the 15t division were higher

than those of the 2nd one.

Table [17] shows that the PTA of the st division after treatment with
Portulaca extract were negatively correlated with concentration of the
extract and positively correlated with the time lapse between treatment
and fixation. In the 2nd division the PTA were negatively correlated with
either concentration or time lapse. When the PTA of the 1st and 2nd
divisions are compared, it can be noted that the percentages of the 1st
" division are higher than those of the 2nd one in alt the treatments except

for that of 2.5% extract-24 hours, where the reverse was recorded.

C - Types of abnormalities :-

1) Stickiness -

After treatment with either extract, stickiness was the most frequent
type of abnormalities. Its percentages of occurrence fluctuated with the
increase of concentration of Cleome extract and also with the increase of
time lapse between treatment and fixation [Table 18]. After application
of the Portulaca extracl stickiness percentage increased with increasing
the extract concentration and fluctuated with increasing the time lapse

after treatment from 24 to 48 hours. 94.5% was the maximum
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percentage of stickiness scored after 1% Cleome extract-24 hours and
the minimum was 65.9% after 3% extract-24 hours. The maximum
percentage after Portulaca extract treatments was 97.5% afier 10%-24

hours and the minimum was 38.1% after 2.5%-24 hours.

Although stickiness was recorded in all the meiotic phases, as seen in
Table [19]. it was not induced at ana-telophase 11 after 1% and 3%
Cleome extract-48 hours, 10% Portulaca-48 hours. It disappeared also
at metaphase 11 after 10% Portulaca-48 hours. Nevertheless, 100% of
the meiotic abnormalities brought about in many different phases were of
the sticky type, whether under treatment with Cleome or Portulaca
extracts. Also, it can be noted that stickiness percentages in diakinests
and metaphase [ and metaphase Il were majorly higher or equal to that of
ana-telophase 1 and ana-telophase II, respectively. with the exception of

the 10% Portulaca extract treatment-24 hours, where the percentage of

stickiness in ana-telophase I was higher than that n diakinesis and

metaphase I.

Stickiness at different meiotic phases after treatment with Cleome or

Portulaca extracts are shown in Plates {6,71].

2) Bridges :-

From Table [18] it is apparent that bridge formation was induced at a
relatively low percentages if compared to stickiness, but at higher
percentages than the other types of abnormalities. No distinct correlation
between time lapse, or concentration of either extracts and the percentage

of bridge induction was observed.

Bridge formation was induced at ana-telophase [ and ana-telophase il

after treatment with either extracts [Table 19]. When Cleome cxtract was
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Plate |6] : Chromosome stickiness induced in V. fuba PMCs :-
a. Sticky metaphase | : after treatment with 2.5% Portulaca extract and
48 hours recovery.
b. Severely sticky metaphase [ : after treatment with 10% Portulaca
extract-48 hours.
¢. Stcky star metaphasc | : after treatment with 10% Portulaca extract-
24 hours.
d. Sticky diakinesis : after treatment with 10% Portulaca extract-48
hours. .
e. Sticky anaphase | : after treatment with 2.5% Portulaca extract-48
hours.
f. Sticky anaphase | : after treatment with 2.5% Portulaca extract-48
hours.
g. Sticky t'elophase I after treatment with 1% Cleome cextract-24 hours.
h. Sticky tclophase 1 : after treatment with 2.5% Portulaca extract-24
hours.




Plate |7} : Chromosome stickiness induced in V. faba PMCs :-
a. Sticky metaphase 11 : after treatment with 2.5% Portuluca cxtract-48
hours.
b. Sticky bridged anaphasce | : after treatment with 10% Portulaca
extract-24 hours.
c. Sticky anaphase 11 : after treatment with 3% Cleome extract-24 hours.
d. Sticky anaphasc 11 : after treatment with 10% Portulaca extract-24
hours.
e. Sticky anaphase Il : afler treatment with 2.5% Portulaca extract-48
hours.
f. Sticky anaphase Il . after treatment with 2.5% Portulaca extract-48
hours.
g. Very light sticky anaphase 11 : after treatment with 3% Cleome extract-
24 hours.
h. Very light sticky anaphase H : after treatment with 10% Portulaca
extract-24 hours. .




- 84 -

applied, the percentages of bridge induction were higher at ana-telophase
II (0.0%, 100%, 40% and 66.7%) than at ana-telophase I (0.0%, 70%,
21.8% and 0.0%). Application of Portulaca extract gave rise to the
reverse result, 1.e. the percentages of bridge induction at ana-telophase I
(41.3%, 3.8%, 1.0% and 18.2%) were higher than those at ana-telophase
I1(2.6%, 1.7%, 0.0% and 0.0%) [Table 19].

Plate [ 8 ] illustratesdifferent forms of bridges that resulted after
treatment with the tested extracts.

3) Un-onented chromatin material and chromosome lagging :-

Some Cleome extract treatments (1% extract-48 hours and 3%-24 hours)
were inductive to detectable percentages of un-oriented bivalents only
[Tables 18 and 19]. On the other hand, all Portulaca extract treatments
were inductive to un-oriented chromatin and chromossome lagging, with
a decrease in their percentages with increasing the extract concentration
“and, in the same time, increasing the time lapse caused an increase in

these percentages [Table 18].

Table [19] shows that un-oriented bivalents were induced after all the
Portulaca extract treatments, except that of 2.5% extract-24 hours, while
at metaphase Il un-oriented chromosomes were induced only after the
2.5% extract treatments. Lagging chromosomes, on the other hand, were
induced only after the treatment of 2.5% Portulaca extract-48 hours,
scoring at ana-telophase I  20.3% which dropped to 10.3% at ana-
telophase 11 [Table 19].

Some examples of un-oriented bivalents induced by the extracts

treatments are shown in Plate {9 ] .




Plate {8] : Chromatin bridges induced in V., faba PMCs : -
a. Chromosome bridge at anaphase | : after treatment with 1% Cleome

extract-48 hours.
b. Chromosome bridge at anaphase I : after treatment with 1% Cleome

extract-48 hours.
¢. Chromatid bridge at telophase I : after treatment with 3%-Cleome
cxtract-24 hours.
d. Chromatid bridge at telophase 1 : after trcatment with 3% Cleome
cxtract-24 hours.
e. Sticky bridged telophase I after treatment with 10% Portuluca
extract-24 hours.
. Double bridge at anaphase [l : after treatment with 2.5% Portulaca
extract-48 hours.




Plate [9] : Un-oriented bivalents induced at metaphase 1 of V. faba
PMCs : -
a & b Afier treatment with 1% Cleome extract-48 hours.
¢ & d After treatment with 2.5% Portulaca extract-48 hours.
¢, Double un-oriented bivalent at metaphase | afier treatment with 10%
Portulucu extract-48 hours.
{, g & h After treatment with 10% Portulaca exiract-48 hours.

[
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4) Disturbed spindle :-
This type of abnormality was induced only after 24 hours time lapse

following treatments with 1% and 3% Cleome extract [Table 18}
Increasing the concentration of Cleome extract increased the percentage
of spindle disturbance. Portulaca extract induced this abnormality only

after 2.5% extract-24 hours.

In the lst division, as seen in Table [19], spindle disturbance was
absent from diakinesis and metaphase [ of all the treatments with Cleome
or Portulaca extracts. At ana-telophase I it was induced only after 3%
Cleome extract-24 hours with a percentage of 34.6%. In the 2nd
division, 38.5% of the abnormal metaphase II after 3% Cleome extract-24
hours, and 11.8% after 2 5% Portulaca extract-24 hours, were of the
disturbed spindie type. At ana-telophase I1, 1% and 3%-24 hours Cleome
extract treatments induced 9.1% and 20.0% disturbed spindle of the total
abnormalities, respectively. Portulaca extract (2.5%-24 hours) induced

63.5% disturbed spindle [Table 19].

Examples of spindle disturbance induced are illustrated in Plate [ol.




8 RS <5 ¢ g
Plate [10] : Spindle disturbance induced in V. faba PMCs : -
a. Sticky disturbed metaphase | @ after treatment with 10% Portulaca
extract-24 hours. :
b. Sticky disturbed metaphase [ : after treatment with 10% Portulaca
extract-24 hours.
c. Sticky disturbed metaphasc | - after treatment with 2.5% Portulaca
extract-48 hours.
d. Sticky disturbed metaphasc I - afier treatment with 2.5% Portulacd
extract-48 hours. .
¢ Disturbed anaphase 1 . after treatment with 3% (leome extract-24
hours.
f Disturbed anaphase [ with chromosome bridge : after treatment with
3%, (leome extract-24 hours.
g. Disturbed anaphase | : after treatment with 3% Cleome extract-24
hours.
h Disturbed, multi-bridged anaphase 1 after treatment with 3% Cleome
extract-24 hours.
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5) Multinucleate cells :-
Cells with 5, 6, 7 or 8 nuclei were observed after some treatments of

Cleome or Portulaca extracts [Plate 11 ]. Only one treatment with
Cleome extract (3%-48 hours) and two treatments with Portulaca extract
(2.5%-24 hours and 10%-48 hours) were inductive to multinucleate cells

[Table 18].

Multinucleate cells appearance was restricted at ana-telophase Il
[Table 19]. It was induced after the application of 3% Cleome-48 hours
(33.3% of the abnormalities), 2.5% Portulaca-24 hours (27.8%) and
10%-48 hours (100%)."

D- Percentages of abnormalities in spore tetrads
and pollen grains :-

Table [20] and Fig. [22] show that treatment with Cleome extract
induced abnormalities in both spore tetrads and pollen grains.
Abnormalities of spore tetrads were only induced after treatment with 1%
extract-48 hours (0.9%) and 3%-24 hours (6.5%), and they were all of
the abnormally arranged type. It can be noted from Fig. [22] that the
scored PTA values are highly significant when compared to the céntrol.
Pollen grains abnormalities were observed in all the Cleome extract
treatments with rather low percentages, although three of them (5.3%,
2.5% and 1.8%) were highly significant when compared to that of the
control. Increase of the extract concentration was accompanied by a
decrease in the percentage of abnormalities. Effect of time lapse on the
percentage of abnormalities was not regular. Deformation of pollen

grains was the only type of abnormalities observed.




Plate [11] : Multi-nucleate cells induced in V. fabua PMC(Cs : -
a & b - After treatment with 3% Cleome cxtract-24 hours.
¢ & d - After treatment with 2.5% Portulaca extract-24 hours.
e & £ After treatment with 10% Portulaca extract-48 hours.
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Abnormalities of spore tetrads and pollen grains were recorded after
all the treatments with Porrulaca extract, except for that ofthe 10%
extract-24 hours where no abnormal spore tetrads were observed [Table
20 and Fig. 23]. The percentages of abnormalities of spore tetrads were
negatively correlated with the extract concentration and posttively
correlated with the time lapse. Statistically, the induced percentages were
highly significant when compared to the control. The maximum
percentage of spore tetrads abnormalities was 17.6% after 2.5% extract-
48 hours; 87.2% of this percentage was of the sticky type and the rest
was of the deformed one. Treatment with 2.5%-24 hours induced 1.7%
abnormality (stickiness only). The treatment with 10%-48 hours induced

0.7% abnormality (deformation onty).

The percentages of abnormalities in pollen grains took a descending
then an ascending patterns with increasing either the concentration or
time lapse after treatment [Table 20]. The maximum, and also highly
significant, percentage of abnormal pollen grains was 89.1% after 2.5%
extract-24 hours [Fig. 23]; 71.1% of this percentage was stickiness,
26.9% unstained pollen grains and 1.9% deformation [Table 20]. The
treatment with 2.5% extract-48 hours and 10%-24 hours induced low
percentages of abnormalities (1.7% and 1.1%, respectively) and were
composed of deformed pollen grains only. The last treatment, 10%-48
hours, induced the highly significant percentage (18.3%) of abnormality

- [Fig. 23], 56.9% .of which were unstained pollen grains and 43.1%

deformed [Table 20].

Some types of abnormalities in spore tetrads and pollen grains are

shown in Plates [12,13].




Plate [12] : Induced aberrations in spore tetrads and pollen grains of
V. faba flower buds :-

a. Abnormally arranged spore tetrads : after trcatment with 1% Cleome
extract-48 hours.

b. Abnormally arranged spore tetrads : after treatment with 3% Cleome
extract-24 hours.

c. Deformed spore tetrads : after treatment with 2.5% Portulaca extract-
48 hours.

d. Deformed spore tetrads : after treatment with 10% Portulaca extract-
48 hours.

e. Unstained pollen grains : after treatment with 10% Portulaca extract-
48 hours.

f, g & h : Pollen grains with sticky nuclei : after treatment with 2.5%
Portulaca extract-24 hours:




Plate [13] : Induced deformation in pollen grains of V. faba flower
buds :-

a &b : After treatment with 10% Portulaca extract-24 hours.

¢ & d : After treatment with 1% Cleome extract-48 hours.

e & f: After treatment with 3% Cleome extract-24 hours.

g & h : After treatment with 10% Portulaca extract-48 hours.
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11 - ELECTRON MICROSCOPY

Ultrathin sections of Vicia faba root tips treated with a number of
concentrations of the aqueous extracts of Cleome droserifolia and
Portulaca oleracea were examined under the electron microscope.
Distinct cytoplasmic organelles, such as mitochondria, dictyosomes and
the endoplasmic reticulum (ER) were looked at carefully to compare their

structures to those of the untreated (control) root tip cells.

(A) Effect of treatment with Cleome extract :

Treatment with 0.5% Cleome extract induced an irregular topography of
the mitochondrial surface accompanied by the appearance of an electron-
lucid centre [Plate 16]. This may be the cause of rupture of some
mitochondrial membranes [Plates 16 & 17]. Golgi vesicles were slightly
swollen, and the ER saccules appearred exhausted or weakly organized
[Plate 16]. This treatment induced also the formation of autophagic

vacuoles [Plate 17].

Almost the same types of ultrastructural changes were induced by
treatment with 1% Cleome extract. Some mitochondria showed the
electron-lucid hollow centre [Plate 18], others showed rupture of their
membranes [Plates 19 & 20]. Dictyosomes appearred with much more
enlarged vesicles [Plates 18 &20] than those observed after the 0.5%
extract treatment. The ER after this treatment also showed indistinct,
apparently weakly-developed cisternae [Plates 18, 19 & 20]. Many
autophagic vacuoles could be seen [Plates 18 & 19], perhaps containing
rudiments of mitochondria which could be evidenced by the apparent

swollowed body [Plate 19].




Plate [14] : Some cyto.plashlic organelles in a control cell of V. faba
root tip. Mitochondria {M}; endoplasmic reticulum {asrows}; vacuoles
{V};nucleus {N}. [ X 108,000}
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Plate |15] : Mitochondria {M}, and dictyosomes {D} in the cell
cytoplasm of untreated (control) root meristem of V. faha. | X 108,000}.

[
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Plate [16] : Effect of 0.5% Cleome extract on the cytoplasmic
organelles of V. faba root meristem. Irregular outline of the
mitochondrial membrane {arrows} and another one ruptured {arrow
heads}. Mitochondria with an electron-lucid hollow centre { *}. Swollen
vesicles of the dictyosome {D}.  Weakly organized endoplasmic

reticulum {ER}. Vacuole {V}. [ X 80,000}.
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Plate [17] : 0.5% Cleome extract-treated cells of V.
meristem. Note the ruptured membranes of mitochondria {M}, and-the
formation of an autophagic vacuole {AV}. [ X 80,000].




Plate {18] : Action of 1% Cleome extract treatment. Some
mitochondria with electron-lucid hollow centre {*}. Dictyosome {D}
with swollen vesicles. An autophagic vacuole {AV]} containing some
bodies (may be mitochondria) is notable. Weakly organized ER

larrows}. | X 56,000}
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Plate [19] : Effect of 1% Cleome extract treatment. Mitochondria
appear with incomplete or ruptured membranes {arrows}.  An
autophagic vacuole {AV°} in the upper right side of the plate, with
rudiments of a mitochondrion {*}. The ER {arrow heads} is weakly
organized. [X108,000].




Plate [20] : Effect of treatment with 1% Cleome extract. Highly
enlarged vesicles {*} of dictyosomes. Weakly organized endoplasmic
reticulum {ER}, and mitochondrion with ruptured membrane farrows}. |

X 160,000].
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Treatment with 3% Cleome extract proved to be extractive for the
cytoplasmic components, since no ultrastructural details could be detected

in spite of repeating the trials.

(B) Effect of treatment with Portulaca extract:

After 1% Portulaca extract treatment, dictyosomes showed remarkable
changes. Their cisternac became electron-dense {Plates 21 & 23], and
their vesicles appearred notably swollen [Plates 21, 22 & 23]. Some
dictyosomes [Plate 23] appearred abnormally enlarged. Many
mitochondria showed unusual irregular outling [Plate 21}. Autophagic
vacuoles could be observed [Plate 22] enclosing bodies, which appearred
to be mitochondria and ER segments. Many small, nearly spherical,
membrane-bounded structures that may be Golgi vesicles were scattered in
the cytoplasm [Plate 22]. Hanchey et al. (1968) noted these structures and
suggested to identify them as "spherosomes". No clearly distinct

alterations of the ER could be noted.

The main effect of the 5% Portulaca extract on the ER was contrary to
that induced by the extract of 1% concentration. Long saccules of the ER
tended to form loops [Plate 24] which may completely sequestrate parts of
the cytoplasm [Plate 25] that may lead to the development of autophagic
territories. Formation of concentric layers of the ER saccules, that may or
may not enclose other cytoplasmic organelles, could be observed [Plate

26]. Many autophagic vacuoles were also noted [Plates 24, 25 & 26].

Treatment with the highest concentration of Portulaca extract (10%)
induced effects, some of which were similar and others different from
those induced by the lower concentrations (1% and 5%). Loops of ER

saccules which enclose parts of the cytoplasm were still observed. Some




Plate [21] : Ultrastructural changes induced in V. faba root tip cells
after treatment with 1% Portulaca extract. Dictyosomes with
swollen vesicles {arrows}, and electron-dense cisternae are remarkable.
Note also the irregular outline of mitochondria {M}. [ X 56,000].




Plate [22] : Treatment with 1% Portulaca extract of V. faba root tip

cells. An autophagic vacuole {AV} containing some organelles
(apparently mitochondria and ER scgments) can be observed.
Dictyosomes with swollen vesicles {arrows} arc also noted. Notc the so-
called "spherosomes” {arrow heads}. [ X 80,000}
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Plate i23| . Effect of 1% Portulaca extract treatment. [nlarged
dictyosomes wilh remarkable swollen vesicles {arrows) and clectron
dense cisternae. | X 80,000}
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Plate |2;4|‘ . Effect of treatment with 5% Portulaca extract. Long
saccules of the ER which appear to form loops {arrows}. Autophagic
vacuoles {AV}. Mitochondria {M}. [ X 40,000].
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Plate [25] : Effect of 5%

L
Portu

of autophagic territorics made by loops of cndoplasmic saccules
{arrows}. An autophagic vacuole {AV}. [ X 56,000}.
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Plate [26] : Effect of 5% Portulaca extract treatment. Concentric
tayers of ER cisternae {arrows} enclosing some cytoplasmic organelles.
An autophagic vacuole {AV}. [ X 40,000]. '




-93_

mitochondria became abnormally enlarged [Plate 27] and many appearred
with ruptured membranes [Plates 27 & 28]. Dictyosomes showed
significantly increased number of cisternae, which also seemed elongated
and electron-dense [Plates 27 & 28]. Notable reduction in the vesicles’
volume of some dictyosomes was oberved [Plate 27]. The ER saccules
exhibited irregular thickness [Plate 27] and many were arranged in
roughly parallel profiles [Plate 28]. However, some ER saccules formed

loops containing parts of the cytoplasm.

Concluding remarks :
Treatment of V. faba root tip cells with Cleome and Portulaca extracts

induced many similar effects on the structure of the cytoplasmic
organelles. However, some effects may increase with increasing the
extract concentration of one plant and decreased with the other, e.g. the
volume of Golgi vesicles which increased with increasing the extract

concentration of Cleome decreased with increasing that of Portulaca.

The effect of Cleome extract on mitochondria was drastic, causing
rupturing of their membranes which increased with the exitract

concentration.

Both of the extracts induced the formation of autophagic vacuoles with

varying degrees of occurrence.

The main distinctive effect induced by the two extracts was on the ER.
While Cleome extract caused exhaustion of the ER, Portulaca extract
induced the formation of loops by ER saccules which may develop to
autophagic territories and, in high concentration treatment, they became

arranged in roughly parallel profiles.



Plate [27] : Effect of 10% Portulaca extract treatment. An abnormal
enlargement of some mitochondria {M} with rupturcd membrane
{double arrow}. Dictyosomes showing a significant increase in the
number of cisternae, with some elongated, and very smatl vesicles
{arrow hcads}. Irregular thickness of the ER saccules {arrows}. [ X

80,000].
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Plate [28] : Effectof 10% Portulaca extract treatment. The roughiy
s arrangement of ER, with some saccules enclosing other
d mitochondria {M}. Numerous-dictyosomes with

d also numerous cisternac {arrows}. [ X 56,000}
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