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ABSTRACT

Citrullus colocynthis is a folk medicinal plant of Saudi Arabia. Sevesaldies on this plant reported and focused
on the biological and toxicological profile of ftsipulp. The present study focused on the cytotamit genotoxic potency
of aqueous leaves extract of this plant. Root tgristems ofAllium cepa treated with different concentrations of aqueous
leaves extract of. colocynthis. Samples were taken out at regular intervals ah é@eatment and subjected to cytogenetic
level (Chromosomal aberrations (CA) and micronu&N) test), and molecular level assays (DNA qusniiotal soluble
protein levels and RAPD-DNA profile). It was fourtdat the extract has cytotoxic and genotoxic aidisiat highly
concentrations. Mitotic index decreased as conagatr or time of exposure increased. FrequencyG#)(and (MN)
increased with increase in concentration or exposune. Most (CA) were disturbance of chromosoni&smetaphase
and binucleate. Pyknotic nuclei cells were highlggtient at high concentration. DNA quantity andltsbluble protein
levels in seedlings decreased slightly at 23 gnfi/C.acolocynthis, and inhibited substantially respectively companeith
control along with the increase Gf colocynthis concentration at 46 and 92 gm/L following 24, 48l &2h. of treatment.
The RAPD results demonstrated a polymorphic numbkegenetic bands, which were the electrophoreticpcts of PCR
for all treatments compared with the control. Allese results strongly suggest that the leaves otxtfaCitrullus

colocynthisis a clastogenic, mutagenic at high dose and antirtogenic agent probably at small dose.
KEYWORDS: Citrullus Colocynthis, Cytotoxicity, Genotoxicitflium Cepa, RAPD, Doctorgari, Qari
INTRODUCTION

Citrullus colocynthis, from the family Cucurbitaceae, popularly namettebiapple is a well-known medical plant
used for many medical purposes. Different partthefplant including seeds, fruit, root, stem, asalves, used as either
aqueous or oil extracts, dried or fresh. Thesespam believed to have antidiabetirdekani, et al., 2011; Rahimi, et
al.,2012 and Shafaeigt al., 2012, antihyperlipidemic Daradka, et al., 2007; Rahbar and Nabipour, 201 laxative
(Huseini, et al., 2009; Marzouk, et al., 2010, anti- inflammatory, analgesid/l@rzouk, et al., 2010, vermifuge Rahimi,
et al.,, 2013, hair-growth-promoting hanotia, et al., 2009, antibacterial, antifungalMarzouk, et al., 2009, and
antioxidant propertiesTannin-Spitz, et al., 2007). In spite of multiple medical benefits, some bé tmost frequently
reported complications such as colic, diarrhea,dteahezia, nephrosis, vomiting, and liver impairin@ehghani and
Panjehshahin, 2006; Jouadgt al., 2001) have placed. colocynthisamongst the top 10 toxic plantto(iad, et al., 2001).

In animals, high doses of the fruits or leave€ofol ocynthis have been noted to possess toxicity towards various

animals such as sheepldwad, et al., 1989 and chicks ;Bakiet and Adam, 1995 these changes are associated mostly
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with intestinal damage and lesions associated b¥ghding, Al Faraj S, 1995 but may be reversible with removal of the
food product from the dieB@kiet and Adam, 1995.

There are various case studies where consumptidngbf levels ofC. colocynthis have resulted in intestinal
damage such as pseudomembranous cdigsr(t, et al.,1987% acute colitis Goldfain D, et al., 1989 and anal bleeding
(single dose of 1,500 - 1,600 mg of the dried &uit consumption of a tea made from the pldavédzadeh,et al.,
2013). These symptoms may be reversible in as liglers weeks of cessatiodiavadzadeh.et al., 2013.

When using 100mg/L of the dried fruits thrice daidy a period of two months, it was noted that oh8% of
participants reported mild diarrhea at the stathefstudy, which dissipated near the end of thdystThere were no other
alterations in biochemical or clinical parametendicating toxicity Huseini, et al., 2009. This lack of alterations in
toxicity (assessed by liver enzymes SGOT and SGR$)been replicated with 100mg of the seed exthaicte daily for
six weeks in hyperlipidemiaRahbar and Nabipour 2010

These previous studies are generally containintp@ical activities and systematic toxicity Gf colocynthis but
there is little information about the cytotoxic, tagenic and carcinogenic effects. This necessitatbdttery of tests to
establish its genotoxic effect. Therefore, the pagpof this study is evaluate the genetic effetthe aqueous leaves

extract ofCitrullus colocynthisin root tip meristems ofllium cepa by cytogenetic and molecular assays.
MATERIALS AND METHODS

Plant Material: Citrullus colocynthis was collected during the last week of May of 2043rf naturally growing
plants in their natural habitats located along Iledt of C. colocynthis in Al-Hajj Street-Makkah; Saudi Arabia, was
descripted byligahid and Hammouda (1974).The plant was identifying documented by Herbariunbom Al-Qura

University, Saudi Arabia.

Preparation of extracts: The leaves washed well with running water to getofi dust and sands, hand- minced
into small pieces, mixed with sterilized distilladiter and further blended in a blending machine friixture left for 24
hours at room temperature with mild hand shakingegular intervals, then filtered through a membrdiiter and the
extract (filtrate) either used directly in the expeent or refrigerated for no longer than 3 days fitture use. Three
concentrations of this extract were prepared (83,92 gm/L) be tested for genotoxic activities lwhea theEC50 of

Allium cepa treated with different concentrations of aqueoasds extract of. colocynthis.

Chemicals: All chemicals used in the present study obtainemmfrSigma, except the followings : DNA
polymerase (Perkin-Elmer Cetus), dNTPs (Boehrifdannheim), DNA purification and extraction reagerisd Agarose
gel (Qiagen), Oligonucleotides as random primersn@ic laboratory, National Research Center (NREgypt), DNA
Maker for agarose gel electrophoresis (Gibco BRigding dye solution (Fermentas, Lithvuania), pro&ssay reagents,

electrophoretic reagents, and protein standards Rid).
Experimental Treatment

 Root growth inhibition test and determination of Effective Concentration for 50% growth inhibition
(EC50) using A. cepa: Dose selection experiment was conducted with differconcentrations of aqueous
extracts of the wild plar€itrullus colocynthis leaves (20, 30, 50, 100, 200, 400 and 600 gm/L&. &ftracts were
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prepared just before each treatment. For toxisiiydy seeds of\. cepa obtained from local market were used
thoroughly rinse with tap water and after that wdiktilled water. After cleaning the seeds werepthbetween
two sheets of filter paper and dried at 25°C. Twesgeds with the same shape and size were placditteon
paper in each of 4 Petri dishes (11 cm in diameEkgve milliliter of each of seven extracts or disd water, as a
control, was applied to the seeds. The dishes geaked and incubated at 25+1°C for four days. €hgth of the
roots of germinated seeds was measured in mm. Agrowrve was drawn based on the obtained values in
diagram. From the growth curve EC50 value was abthi The effective concentration causing 50% growth

inhibition in relation to controlKiskesjo, 198%. Three replications were done.

Cytogenetic analysis Allium cepa test): We choose to test the cytotoxic and genotoxic &ffeaf three
concentrations of aqueous extracts of the wild fparcolocynthis, representing ¥4EC50, ¥2EC50 and EC50 after
24, 48 and 72 h exposure. Thidllium cepa seeds (2n = 16) purchased from a local market plaeed on filter
paper in Petri dishes containing 5 mL of distilledter. The dishes were sealed and incubated at’@5t 72 h.
twenty germinated seeds with equal length of r¢etd cm) were removed and placed on filter pape¥aoh of
another four Petri dishes. Five mL of each conatiotn of aqueous leaves extract@frullus colocynthis were
added to one dish and incubated at 25+1°C for ZZidtilled water was used as control. The samegqaoe was

repeated in the second experiment but the durafiexposure was 48 h. and 72h. respectively.

Chromosomal aberrations and micronuclei AHium cepa root cells were assessed by light microscopy

(Vanya et al., 2009. At the end of the 24, 48 and 72 h exposure dwtsrwere fixed in Carnoy'’s fixative (95% ethanol:
acetic acid glacial, 3:1) for 90 min, hydrolysed3N HCI for 8 min and in 45% acetic acid (CH3COOi) 30 min at

room temperature and stained for 90 min in 4% @eetoine. After staining, the terminal root tipsdIam) were cut off

and squashed in 45% CH3COOH. The endpoints measugesl mitotic index, index of each phase of mitalieision,

chromosomal aberrations and cells with micronudeich sample consisted of three root meristemkeast 1000 cells of

each root meristem were analysed. The mitotic indas determined as a ratio between the numberlisfinemitosis and

the total number of analysed cells (~ 3000)e index of each phase of mitotic division wasgkted as a ratio between

the cell number in the respective period and thaber of dividing cells. The categories of abermdicgcored in mitotic

cells included stickiness, disturbance of chromas®inC- metaphase, binucleate, bridges, and leaKdge percent of

micronuclei cells were also detecte@afi, 2008).

Total soluble protein level test of seedlings andNDA extraction: The mature seeds éflium cepa were soaked
at 4 °C for 2-3 days in the distilled water, andngieated to primary roots of 2-4 mm long in a peatish
containing a filter paper of 11 cm diameter at terapure of 15-24 °C in the dark. Uniformly 25 gemated seeds
were selected and transferred to Petri pots cantairultivar sand with 150 ml of distilled water st extraction
(23, 46, 92 gm/L ofC. colocynthis). Petri pots were incubated in a growth chambégraperature of 24 £ 1 °C for
24, 48 and 72 h. then, the total soluble proteuell®f root-tips in plantlets were measurd&tgdford, 1976;
Qari, 2008).

For DNA extraction, approximately 50 seedlings for each treatmenevesilected, ground in liquid nitrogen,

and total genomic DNA was extracted accordingly($eott, et al., 1991) with minor modifications. Purified DNA
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concentration and integrity of total genomic DNA@ach sample were estimated fluorometrically bypBaio meter
(Germany) and by observing EB-stained band with Biteékdard of 2 kb.

* RAPD profile: The conditions of DNA amplification were optimizend followed the procedure Wfilliams et
al., (1990)with some modifications. PCRs were performed irctiea mixtures of 25l containing approximately
70 ng of genomic DNA dissolving in sterile distdlevater, 1.74M primer, 200uM dNTPs (50uM of each), 10x
reaction buffer (100 mM Tris-HCI, pH 8.3, 15 mM MEC 500 mM KCI, 0.1 mM EDTA, 5 mM DTT, 50%
glycerol, 0.1% Triton X 100) and 2.2 U of Tag DNAlpmerase. The 6 primers used were of 10 bp intkeng
Table 1. The RAPD protocol consisted of an initiahaturing step of 5 min at 94 °C, followed by 36les at 94
°C for 30 s (denaturation), 38 °C for 60 s (anmagliand 72 °C for 60 s (extension), with an add#icextension
period of 10 min at 74 °C. A negative control, witlh genomic DNA, was run with every set of samples
confirm that no contaminating DNA was present ia thactions. Amplification was carried out in arthecycler
(Perkin-EImer model 480) with heated lid. Amplifitm mixtures were stored at 4 °C before use. The
reproducibility of the RAPD profiling method in deting C. colocynthis induced DNA changes was also
determined using three replicates, and this exmarirwas also conducted on to confirmed if extradbappeared

in majority of Allium cepa seedlings exposed to 23, 46 and 92 gm/C.afol ocynthis for 48h.(Qari,2008).

Table 1: Sequences of 6 Primers Used in This Expearent

Primers

0.| Name
OPB-16 | TTT GCC CGG A
OPA-04 | GTC GAACGAG
OPC-20| ACTTCG CCG A
OPE-03 | CCAGAT GCAC
OPA-02 |[AGCCTTCGCT
OPB-03 | CAT CCCCCTG

S Sequences of Primers (5— 3')

OO WNF|Z

Gel electrophoresis:PCR reaction products were mixed with one-sixtrura of gel loading buffer (analytical
grade water containing 36% glycerol, 0.05% bromophe30 mM EDTA and 0.05% xylene

cyanol), and then separated by electrophoresidid% agarose gel, using a Tris-borate-EDTA (TBE}em (0.5
x TBE = 45 mM Tris-base, 45 mM boric acid, and 1 rBl@TA). Agarose gel dimensions were 12 x 6 x 0.3 .ckor
comparison, DNA molecular size marker (2 kb) waedugor each agarose gel. In all PCR-gels, the mabkeds
visualized were, from top to bottom, 2000, 100®,700, 250, and 100 bp. Electrophoresis was choig at temperature
of 4 °C at 60 V for 2 hin a 0.5 x TBE buffer arfteawhich the gels were stained with EB soluti6rD@5%) in distilled
water for a period of not less than 25 min. The sizeach amplification product was automaticalireated using the gel

documentation system (Vendor, Italy). Images weaqgwred using system camera.

Statistical Analysis: Data was presented by One-way analysis of variandeTukey’s significant difference test
were used for multiple comparisons of data. LinRagression were calculated for the detection dadalinrelationship
between concentrations 6f colocynthis and exposure time for each treatment, using Stgikges V 11.0 and Microsoft
Excel 2013 for Ms-Windows. Mitotic index (MI) andu¢ational frequency (MF) were analyzed by calcolatas follow:
Mi= (total dividing cell ]TDC[ + 3000]total obserdecells[)x100. Mutational frequency (MF)=((total fdeted mitotic
phases]TDMP [+3000)x100)+MI. Inhibitory rate (%) svaalculated by the formula (1 xfy) x 100, wherey was the
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average value detected in the control anehs one in each samples treated. Three replicat se¢ up for each treatment
and the experiments were carried out in duplicateédmparison

Genomic template stability (%) was calculated &0@/n), wherea was RAPD polymorphic profiles detected in
each samples treated andhe number of total bands in the control. Polym@phobserved in RAPD profiles included
disappearance of a normal band and appearanceef &@and in comparison to control RAPD profilédiénzar et al.,
1999 and Luceriet al., 2000.

RESULTS

Determination of effective concentration for 50% gowth inhibition (EC50) of aqueous leaves extract ©f
colocynthis on A. cepa was assessed by means of the root length valuegvane in figures 1. The dose of 20 and 30 gm/L
caused only a slight negative effect- inhibitionrobt length by 5.8 and 6% compared with the cdnffbe growth
inhibitory effect increased with elevated concetidres of C. colocynthis, the differences with the control were 18.7% (50
mg/L), 56.2% (100 mg/L) and 61.3% (200 mg/L). | eb&d much stronger inhibition of root growth a ttoncentrations
of 400 mg/L (differences with the control of 79.8%)d 600 mg/L (differences with the control of 9%)2 The effective
concentration of the extract @ colocynthis that cause 50% of root length as compared withrobGEC50) was92.0

gm/L approximately.
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Figure 1: Determination of Effective Concentrationfor 50% Growth Inhibition (Ec50) of

Aqueous Leaves Extract ofZ. Colocynthisfor 96 H on Root Growth of A. Cepa

Cytogenetic analysis Allium cepa test): The chromosomal aberrations, micronucleus, mitataex, and

frequency of mitotic phases in root meristem#&ibifum cepa were treated with aqueous extract<of

colocynthis leaves are given in table 2 and figures 2-4. Chsaomte aberrations (CA) were observed in most phalses

mitosis. Table 2 showed frequencies of chromosdomeerations induced by treatments.

C. colocynthis leaves extract showed concentration-dependent dserdan the frequency of chromosome
aberrations. At high concentration (46 and 92 gmftagments, sticky and disturbance chromosome® e most
common chromosome aberrations observed. Other cwomal abnormalities observed were c- mitosis, garicand
binucleate.C. colocynthis at 46 and 92 gm/L showed high as much percentagational frequency as compared to

control. The mutational frequency (MF) values wieiereased significantly (p < 0.01) at 23 gm/L f& 1., and at 46 and
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92 gm/L for all durations treatments.

The induction of micronucleus formation was gergralbserved in 46 and 92 gm/L concentration aof C
colocynthis and significantly different when compared with tiantrol. Micronucleus formation was markedly higheA6

gm/L than at the other concentrations Table 2.

The data in table 2 also shows the cytologicalotgfefC. colocynthis leaves extract on meristem cellsfofcepa.
Exposure of Ccolocynthis extract inhibited the mitotic index in a conceribatand time- dependent manner when
compared to the mitotic index of 8.7 in the contfidie lowest Mitotic Index (MI) value of 3.5 wascorded for 92 gm/L

treated withC. colocynthis extract for 72h. The mitotic index for
C. colocynthis extract decreased significantly (p < 0.01) at 46 @& gm/L compared with control.

These cytogenetic results suggest cytotoxic, germadfects ofC. colocynthis leaves extract on meristem cells of
Allium cepa. The microscopic study recorded an extensivedsdth (Pyknosis), which is known as a necrosisimal

tissues.

Table 2: Frequency of Mitotic Phases, Mitotic Indexand Percentage of Clastogenesis Abnormalities amdutational
Frequency in Root Meristems ofAllium Cepa Treated in Different Duration Times with C. Colocynthis Leaves
Extract (23, 46 and 92 Gm/L) for 24, 48 and 72 H

= T = @ % I T 2 |z |,
g = ] = 2 2l O =| = = | . z |12 E | B ]
= [ -~ - = = =i ] =] = = o | = B~
= |i|l g [FE)| § % Bl E| BIEIEEEIEE
= = = i ] = = |.= E
= & |= B < = S|l & £ =z B E|EE
-3 [= =
£
Contro 0 91.3 | 16031 | 20 | 51 | 262(8.7 |5 oo 0 4 0 1|0|0 (017 0.019
24 ( 91.7 | 14837 | 23 | 42 | 250|8.376 0|0 1 2 0 (2|10 |020% 0.024*
2.3% 48 | 921.5 | 150(80 | 12 | 7 256|8.5%| 4 0|0 0 3 0 1|00 (013 0.016
72 [ 939131 (28 | 11 | 12 | 182|6.1%17 | 4 |2 0 4 0 5|20 [057** 0.094**
24 ( 92.6%| 128|399 | 25 | 30 | 222|74%40 | 9 |11 5 6 0 0|18 (1305 0.180**
4.6% 48 | 93.6%| 130|28 ( 17 | 16 | 191 46 | 17|13 1 2 0 (3|0(10] 1.50%* 0.240%*
6.4
72 [ 944 139|15 [ 10 | 5 169 | = 38 | 14|19 0 1 0 (2|0 12]1.20%* 0.224%*
24 [ 95.1%% 126 |5 7 6 146 (49539 | 6 |7 0 1 0 0 23( 1.30%* 0.270%*
*= 2
9.2% 48 | 953101 |17 | 8 16 | 142 50 | 0|0 0 1 6 0 41( 1.67%* 0.350%*
4.7 3
72 [ 96.5>04 |10 [ O 0 104+ 52 |2 10 0 0 0 0 50 1.73** 0.500%*

TDC: Total Dividing cells; MI: Mitotic Index; TDMPTotal Defected Mitotic Phases; TAC: PercentageTot

Abnormalities Cells; MF: Mutational frequency
*P < 0.05.
** P<0.01.

Total observed cells (3000)
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Figure 2: Mitotic Index of Root Tip Cells of Allium Cepa That Which Treated by Leaves
Aqueous Extract of C. Colocynthis (23, 46 and 92 Gm/L) for Deferent Duration Times44, 48 and 72 H)
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Figure 3: Mutational Frequency in Root Tip Cells ofAllium Cepa That Which Treated by Leaves Aqueous
Extract of C. Colocynth is (23, 46 and 92 Gm/L.) foDeferent Duration Times (24, 48 and 72 H)
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Figure 4: Relationship between Concentration of théeaves Aqueous Extract ofC. Colocynthisand
Average of Percentage of Mitotic Phases of Root Tigells of Allium Cepa
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Effect of C. colocynth is on DNA quantity and total soluble protein content ¢ root tips in Allium cepa
seedlings.The data for DNA quantity and total soluble protkgnel in root tips ofAllium cepa seedlings are presented in
Table 3. DNA quantity and total soluble protein levels seedlings decreased slightli? & 0.05) at 23 gm/L ofC.
colocynthis, and inhibited substantiallyP(< 0.01) respectively compared with control alonghwihe increase o€.
colocynthis concentration (46 and 92 gm/L) following 24, 48 afzh. of treatment. There was a negative correlatio
betweenC. colocynthis concentration and DNA quantity or total solubletpio content iPAllium cepa seedlings; with a

correlation coefficient ofr@) 0.922 and 0.820 respectively are showed in Eigur

Table 3: Effect of C. Colocynthis on DNA Quantity and Total Soluble Protein Content & Root Meristems of

Allium Cepa Seedlings after Exposure to Elevated Concentratioof C. Colocynthisin Deferent Duration Times

Total Soluble Protein of .
Roo Treatments IR e
Time f Total Soluble Protein Inhibitory
uanti
S SR (H.) Quantity g Level Ug/MI Rate (%)
1 Control Control 730 1192 0
2 24 698* 960* 19.46
3 2.3% 48 667* 1002* 15.93
4 72 622** 896** 24.83
5 24 462** 718** 39.76
6 4.6% 48 408** 700** 41.27
7 72 348** 348** 32.50
8 24 211** 690** 42.11
0,
9 9.2% 48 170+ 691~ 42.03
10 72 190** 602** 49.49
*P < 0.05.
*» P<(0.01.

ly=-54.885x + 1127.1
R’ = 0.8206

Total Scluble protein level !
o
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Figure 5: Negative Correlation between and Total Sable Protein Content in Allium Cepa Seedlings
The RAPD DNA Profile

Only five primers out of the six random primerstéels were gave specific and stable results areepted in
Table 4. The RAPD fingerprints showed substantial diffees between control and treatment plantlets, wijhasent

changes in the number and the intensity of ampliflNA bands. The decrease in band intensity waticpéarly obvious
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for Allium cepa exposed to 46 and 92 gm/L 6f colocynthis for primer 1, 2, 3, 4 and 5 are showed in Figuren@ontrast,
an increase in band intensity occurred mainly folCacolocynthis concentration for all primers but was greater anpr
number four as appear in Table 4. The number aipgisaring RAPD bands was recorded for all treatsentC.

colocynthis

Concentration, but was greater at 46 gm/L for gthprs, and bands of molecular size from approxéhya50 to
1050 bp were shown to disappear. Finally, extralbappeared with primer 1 (five new bands), prithéiow new bands),
primer 3 (zero RAPD band), primer 4 (three new Isarachd primer 5 (one RAPD band) as showed in Figured Table
4. Extra bands of molecular size from approximagd9 to 940 bp were indicated to appear FigureesuRs suggested
that new bands ifiable 4 were highly appearance at 46 gm/Lfcolocynthis for primer 1. Alternatively, that new RAPD

bands intensity, stable and specific were chang#dthe increase df. colocynthis concentration

Primer (1) Primer (2) Primer (3) Primer (4) Primer (5)

M-Ve C 12 3 C4 5 6 C7 8 9 C 10 1112 C13 1415

2000 bp —

1250bp

1000bp - —

750bp - . i
s00bp - :

250bp —

—
—

Figure 6: RAPD Profiles of Genomic DNA from Root-Tps of Allium Cepa Seedlings Exposed to Varying.
Colocynthis Concentration (23, 46, 92 Gm/L) For 48h Header PhotWas Indicated by M: DNA Marker, -Ve:

Negative Gel Control, C: Control Patterns, (1-15)Treatments for Five Primers.

Table 4: Changes of Total Bands in Control, And oPolymorphic Bands and Varied Bands inC. Colocynthis
- Contaminated Allium Cepa Seedlings

Primers C. colocynihis
concentration (mg/1.)
No. Name 0 23 46 02
a b ¢ d a b ¢ d a b ¢ d
loPB-16 8 2 A 0 0 3 3 1 1 2 2 1 1
OPA-04 10 © o 2 2 1 2 3 1 0 0o 1 1
oPC-20 7 0 1 1 1 0 0 1 o0 0 2 0 1
OPE-03 i} 0 1 0 3 1 1 0 4 2 o 0 1
OPA-02 8 1 2 2 1 0 2 0 1 0 1 2 2
Total bands 39| 3 TS5 7 5 8 5 7 4 S| 4|0
a+h 10 13 o
a+b+c+d 22 25 19
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a: indicates appearance of new bands, b: disappmam@@ normal bands, c: decrease in band intemsitca

increase in band intensities. a + b denote polyhiodpands, and a + b + ¢ + d, varied band.

Meanwhile, 5 primers gave a total of 39 bands mapdiom 230 (primer 3) to 1260 bp (primer 5) in emilar
size in the normal seedlings (as a control). Défferpolymorphic bands were detected at each comatimt of C.
colocynthis for different primers. Value of polymorphisms wag%) = 25.64%, 33.33% and 23.07% for 23, 46 and 92
mg/L of C. colocynthis, respectively. In all cases, polymorphisms were wuthe loss and/or gain of amplified bands in the

treated samples compared with the control.
DISCUSSIONS

Determination of effective concentration for 50% gowth inhibition (EC50) of aqueous leaves extract Gf
colocynthis on A. cepa. | provided the growth inhibition test usify cepa, according to suitability of this plant for
evaluation of cytogenetic effecfdkyil, et al., 2015; Magdalenogt al., 2015) The results from present study revealed
concentration-dependent and statistically significemhibition of root growth (EC50) oA. cepa by C. colocynthis at

concentrations above 92.0 gm/L when compared Wwitcontrol.

Cytogenetic analysis Allium cepa test): Higher plants such aA. cepa are accepted as commendable genetic
models to evaluate cytotoxic and genotoxic effextsh as chromosome aberrations, micronucleus, imitadex, and
mutational frequency in the mitosis. Results of present study supported the benefitfofcepa root tips cells for
assessment of genotoxic effects of plant extrddtgydaleno, et al., 2015) Several types of chromosome aberrations were
considered in the four phases of mitosis (prophasetaphase, anaphase and telophase) to evaluaienadomal
abnormalities and mutational frequency. Accordiag(@ari, 2009; Rank and Nielsen 1997thromosome aberrations
analysis not only allowed estimation of genotoxXiie&s, but also enabled evaluation of their clgstoc and molecular

actions.

Chromosome aberrations presented important infeomand may be considered an efficient test to stigate
the genotoxic potential of the treatments analygatita and Marin-Morales, 2008). The most chromosome aberrations
observed were stickiness and disturbance. Theseatibas were due to the effect of the extracttm tpindle formation
and thus resulted in cell division disturbancesroGiosomal fragments indicating the clastogenic céfieaused by
chromosome breaks, whereas bridges and c- metaphasease the risk for aneuploideme, et al., 2009)
Chromosome bridges were observed during anaphastelaphase. The bridges noticed in the cells wenbably formed
by breakage and fusion of chromatids or subchralsgihehab and Adam, 1988 A low frequency of c-mitosis that may
be attributed to the failure of the spindle appasab organize and function in a normal way. Similbservations have
been made by other studiéBaeshin and Al-Ahmadi, 2004; Qari and Baeshin, 2®). However, these changes may
induce the formation of polyploidy cells when neversedOdeigah, et al., 1997) Binuclear cells that were induced with
significant frequency, they are indicative of thalisy of one substance of C. colocynthis extraxirterfere with spindle

and cell wall formation, a similar cytogenetic résuvere obtained bgBaeshin,et al., 1999).

The micronucleus in interphase cells was determiiée percentage of micronuclei cells was obviolmgher
than control (p < 0.01) at 46 gm/L Gf colocynthis extract. Micronuclei are described as chromatimt@ioing structures

in the cytoplasm surrounded by a membrane origifra® chromosome fragments or whole chromosomeinaggt

| Index Copernicus Value: 3.0 - Articles can be serb editor@impactjournals.us |




Citrullus Colocynthis Aqueous Leaves Extract: Cytobxic 27
and Genotoxic Assessment Using a Battery of Tests

anaphasé@-enech, 2000; Yi and Meng, 2003)

The microscopic study recorded an extensive cedthdéPyknosis), which is the irreversible condeinsabf
chromatin in the nucleus of a cell undergoing nsisr@r apoptosis. It is followed by, fragmentatmithe nucleus. The
nucleus shrinks in size and the chromatin condetmsassolid, structureless mag&upta, et al., 2012) obtained similar
result. The dividing cells were inhibited at nomlferative GO/G1 phase and cells at proliferativephase obviously
decreased by inhibition the expression of the cgdle’s protein. These changes could lead to isergaapoptosis rate.
Meantime, the phenomenon of the increasing celptqsis was proved by morphology, which was the eosthg and
pyknosis of cell nucleus with bright stainifigi-Hong and Zhao, 2015) These results are together strongly support the

role of C. colocynthis as anti- carcinogenic agent

Mitotic index is use as an indicator of cell pretéition biomarkers, which measures the proporticeebs in the
mitotic phase of the cell cycle. Hence, the de@éaghe mitotic index oA. cepa meristematic cells could be interpreted
as cellular death. Mitotic index was analyzed is giudy to determine the genotoxicity@fcolocynthis extract treatment
on A. cepa. After treatment of meristem cells &f cepa root tips with extracts o€. colocynthis showed decreased in
mitotic index with increasing concentration andation time of treatments. There were significaffifedénces (p < 0.01)
in mitotic index at high concentration (46 and 98/lg) of C. colocynthis compered with control Table 2. The depressive
effect of mitotic index suggests th@t colocynthis extract had some effects on preventing cells frontgeding into
prophase, the arrest of one or more mitotic phaseghe slowing of the rate of cell progressionotigh mitosis
(Christopher, et al., 1988) This is induction that induce of molecular chamgehe genetic material, suggesting either

DNA lesion, or interference with cell cyc{8abir, et al., 1998).The change of mitotic

phases may be resulted by linked or intercalatedtie of component @. colocynthis with proteins (histones)

or nucleotides of DNA in interphag&acobson and turner, 1980).

Total soluble protein level test of seedlings and NDA extraction: Soluble protein content in organisms, an
important indicator of reversible and irreversibleanges in metabolism, is known to respond to & watiety of stressors
such as natural and xenobiofingh, et al., 2003).In this experiment, the observation of the DNA dgitas and total
soluble protein content of root tips M cepa seedlings were significant decrease in all treatsmenmpared with the
control, that suggesting an inverse relationshiphv@. colocynthis concentration, indicating its potential use as a
biomarker. Likewise, the measure of some parameteifse population level facilitates the interptieta of the data at the
molecular level. For example, a significant reduetin root growth ofA. cepa seedlings correlated with a significant
change in RAPD profiles Figure 6, suggesting thatextent of DNA damage may be serious in the ritgjof the cells in

root tips ofA. cepa seedlings. These results are consistent with thdtseobtained b{Morita, et al., 2005).

RAPD profile: After suitable optimization of the PCR conditiprmnd the judicious choice of oligonucleotide
primers for each species-specific DNA templateyadpcible DNA profiles have been generated in teafhaumber of
bands. Product yield and clarity of the profilesnfr a range of plants, aquatic invertebrates andebakt species and
successfully used to detect DNA damage induced dnoipxic agentgGrayson, et al., 1999). Previous studies have
shown that changes in DNA fingerprint (i.e. bandtgras) observed reflect DNA alterations in gendmen single base

changes (point mutations) to complex chromosonairaagementgAtienzar, et al., 2002)and that DNA fingerprinting

| Impact Factor(JCC): 1.8207- This article can be dowloaded from www.impactjournals.us |




| 28 Sameer Hasan Qari |

offers a useful biomarker assay in genotoxi¢8gvva, 1998).

Likewise, in the present study, DNA damage indugg€. colocynthis extract was reflected by changes in RAPD
profiles such as variation in band intensity, dgsgrance of bands, and appearance of new PCR psaztaurred in the
profiles Figure 6 and Table 4. These results irnditahat genomic template stabilityAn cepa seedlings was significantly

affected byC. colocynthis. Modifications of band intensity and lost bands litely to be due to one or a combination

Of the following events: (1) changes in oligonudide priming sites due mainly to genomic rearrangets and
less likely to point mutations and DNA damage ia grimer binding sites (because the binding sinly 10 base long
whereas genomic rearrangements occur in much lofrggments, e.g. several kb), and (2) interactiohsDNA
polymerase irA. cepa seedlings with damaged DNA. These events couldodaiock or reduce polymerization of DNA in
the PCR producdfNelson,et al., 1996).Appearance of new PCR products occurred because sbgonucleotide priming
sites could become accessible to oligonucleotidmeys after structural change, or because somegelsam DNA
sequence have occurred due to mutations (resutimgw annealing events), and/or large deletioms@ing two pre-
existing annealing sites closefAtienzar, et al., 1999). This observation gives good evidence to the abitityC.
colocynthis extract to induce molecular change in meristensca#lA. cepa seedlings. Similar results obtained (Gigerci,
et al.,, 2014)in their study to evaluate genotoxic potentialThiermopsis turcica aqueous extracts. Moreover, study of
(Mekki, 2014) for investigation of the anti-genotoxic potentidlmethanol and ethanol extracted leaf sap of femeigion

Allium cepa root tip cells by RAPD assay.

CONCLUSIONS

In conclusion, all these results support that olgeshic and genotoxic effects of leaves extrad.afolocynthis on

Allium cepa root tip cells.
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