. -

Y
Y;

"-

Global Advanced Research Journal of Agricultural Science (ISSN: 2315-5094) Vol. 4(11) pp. 748-760, November, 2015.

Available online http://garj.org/garjas/home
Copyright © 2015 Global Advanced Research Journals

Full Length Research Paper

Cytotoxic and Genotoxic Effects of some Narcotic pl

ant

extracts using Higher Plant Bioassay

Rehab M. Rizk; Magda I. Soliman and Eman M. EL-Zayat

Botany Department, Faculty of Science, Mansoura University, Egypt

Accepted 06 November, 2015

The present study has been carried out to investiga
extracts using higher plants genotoxicity test. Thr

exposure times 24 hr and 48 hr were used to treat t
protocol for the plant assays established by Intern

World Health Organization (WHO). In addition, bioch

previously were treated with narcotic plant extract

substances had the ability to cause different mitot

to the production of large number of mitotic abnorm
that the total number of bands of the three narcoti
ranging from 15 to 96.3 KDa. Eight primers were use
from which 36 monomorphic and 24 polymorphic.

te the mutagenic effects of three narcotic plant
ee narcotic substances were tested namely: Bango,
hashish and opium. Three concentrations for each na

rcotic substance applied for two different

he root tips of Vicia faba according to the standard
ational Program on Chemical Safety (IPCS) and the
emical and molecular studies for
s. Biochemical studies include protein profile usin g
polyacrylamide gel electrophoresis (SDS-PAGE) techn
sequence repeats DNA (ISSR-DNA) technique. The obta

Vicia seeds

iqgue. Molecular studies using inter simple

ined results indicate that the three used narcotic

ic changes such as mitotic index, phase distributi on
alities. For SDS-PAGE analysis, the results reveale d

¢ substances were 26 bands with molecular weights

d in ISSR analysis, the total number of bands 60

Keywords: Vicia faba, narcotic substances, opium, bango, hashish, ISSR, protein profile.

INTRODUCTION

Narcotic plants, plants containing substances that cause
unusual excitation and subsequent depression of the
central nervous system (Janov, 2010). Many narcotic
plants contain substances that have medicinal properties
and are used primarily as pain relievers. These substances
that have a depressant effect on the nervous system. The
chief narcotic drugs are opium, its constituent's morphine
and codeine and the morphine derivative heron. Alkaloids

*Corresponding Author’'s Email: new_fm8@yahoo.com

are the principal active constituents of narcotic plants Paul
and Schiff (2002).

The majority of species of narcotic plants are found in the
tropics of South America, in North America and in Central
Asia. The narcotic plants include the opium popy (Papaver
somniferum). Indian hemp (Cannabis indica), the coca plant
(Erythroxylon coca), Jimson weed (Datura stramonium)
Datura innoxia, Physochlaina physaloides, and some other
medicinal and toxic plants.

Opium (Papaver somniferum L.elite) contains 92% morphin,
codeine and the baine in its latex alkaloids. Opium contains
two main  groups  of alkaloids. Phenanthrenes



such as morphin, codeine and thebaine are the main
narcotic constituents. Isoquinolines such as papaverine
and noscapine have no significant central nervous system
effects and are not regulated under controlled substances
act Paul and Schiff (2002).

Morphin is the most prevalent and important alkaloid in
opium, consisting of 10 %- 16 % of the total and is
responsible for most of its harmful effects such as lung
edema, respiratory difficulties, coma, or cardiac or
respiratory collapse (Zheng 2003).

Cannabis (Cannabis sativa L.) one of the oldest
cultivated plants, has been grown world wide for thousands
of years for its fiber and seed oil. In addition, the dried
flowering tops and leaves are used as the marijuana and
hashish (Small and Cronquist, 1976).

The narcotic chemical substances of Cannabis plants are
cannabinoids (the main substance is Delta -9
tetrahydrocannabinol, THC) Guy (2003). Thus, Cannabis
used for narcotic purposes has a high content of THC. The
morphological, geographical and chemical features of C.
sativa are highly variable. Several studies have examined
the variations in morphology and chemical content of C.
sativa and in particular, variations in the cannabinoids
content (Quimby et al., 1973; Rowan and Fairbairn, 1977
and Baker et al., 1982). The cannabinoids content of 13
different strains of cannabis plant (C. sativa) was analyzed
by Kojoma et al., (2006).

Hashish is resin extracted from the flower clusters and
top leaves of the hemp plant, Cannabis sativa and C.
indica. Hashish is the most potent grade of Cannabis and
is obtained from cultivated plants grown in hot and moist
climates.

Marijuana (bango), a cheaper and less potent substance,
is usually obtained from the cut tops of plants grown in
cooler climates. Marijuana is a mixture of the resin and
various plant fragments, generally from the carpellate
inflorescence, while hashish is a term restricted to the pure
resin Miller (1970). Hashish like marijuana, its active
ingredient is delta -9- tetrahydrocannabinol (THC).

Hashish is made from cannabinoids rich glandular hairs
known as trichoms as well as varying amounts of Cannabis
flower and leaf fragments. It contains the same active
ingredients but in higher concentrations. Hashish is often a
paste like substance with varying hardness and pliability,
its colour most commonly light to dark brown but varying
toward green, yellow, black or red. Hashish is an
intoxicant, producing euphoria and exaggerations of
sensations.

Marijuana a product of the same plant is far less potent.
Cannabis extracts are bango (marijuana) and hashish.
Bango, it is the dried Cannabis in any period of growing.

Narcotic overdose can cause central nervous system
depression, respiratory failure and death (Janov, 2010).

Higher plant bioassays have been recommended for use
in mutation screening and monitoring environment
pollutants. They are now recognized as excellent indicators
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of cytogenetic and mutagenic effects of environmental
chemical and are applicable for the detection of
environmental mutagens (Grant, 1994; Sang and Li, 2004).

Cytogenetic tests are considered to be indicator of
cytotoxicity, genotoxicity, genetic variability and estimation
of the mutagen potency in meiotic division (Maluszynska
and Juchimiuk, 2005). On the other hand, proteins being
primary gene products of plant's DNA hence, any observed
variation in protein systems induced by oxidative stresses
or any mutagen is considered as a mirror for genetic
variations (Yadav, 2008). Variation in electrophoretic
pattern of proteins of the plant organs has been used very
successfully to identify mutants (Stegemann, 1984). Also
electrophoretic SDS- protein profiles were successfully
used by some authors to establish biochemical genetic
finger print of many plants (Ghareeb et al., 1999; Soliman
et al., 2014a &b).

Vicia faba test is one of the most effective plant species
for studying cytogenetic effects. It seems to be efficient in
detecting clastogenic potential of the tested substances
and shows predictive value for human beings (Soliman et
al., 2013). Also it is a good biomonitor because it is highly
sensitive with short treatment periods, and is an
inexpensive test system that can be easily handle.
Furthermore, it does not require sophisticated equipments,
and work can be carried out either in the laboratory or in
situ as a water pollution index (Grant et al., 1992;
Villalobos et al., 1994; Gomez and Villalobos, 1995 and
Soliman and Abdel migid, 2003). Also the chromosomes of
Vicia faba plants have been proven to be as sensitive as
those of human lymphocytes to the same mutagen (Grant,
1994; Ma, 1999).

Thus, the present study aimed to evaluate the
mutagenicity of three narcotic plant extracts (bango,
hashish and opium) in Egypt and cytotoxic effects using
Vicia faba plant bioassay. The measured parameters
include mitotic index, phase index, chromosomal
aberrations in addition to seed protein profile for Vicia
seeds previously were treated with narcotic plant extracts
and molecular studies using Inter Simple Sequence
Repeats DNA (ISSR-DNA) technique.

MATERIALS AND METHODS

Sample collection:

The seeds of Vicia faba var. Giza 3 obtained from National
gene bank, Ministry of Agriculture and land reclamation,
Egypt. The three narcotic plants (Bango, hashish and
opium) were obtained from Anti-Drug center in Cairo.

Chromosomal aberration assay:

The seeds of Vicia faba treated with three narcotic plant
extracts (bango, hashish and opium). Three concentrations
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Table 1: List of primers and their nucleotide sequence used in ISSR analysis.

Promer code

Sequence

197887A

(CA), AG

844A

(CT); AC

2448

(CT), GC

HEZ

(GA), GG

HEB10

(GA), CC

HE1l1

(GT), CC

HBE12

(CAC), GC

HB13

(GAG), GC

for each narcotic substance applied for two different
exposure times 24h. and 48h. The root tips were fixed in
carny's solution (1glacial acetic acid/ 3 ethanol ratio) and
stored in refrigerator at least for 48 h., then hydrolyzed in
AN HCL at 60° ¢ for 3-5 min. The root tips were stained
using a double staining method combining the modified
carbol fuchsin reaction (Koa, 1975 a&b) where the root tips
were put in carbol fuchsin overnight then in 2 % aceto-
orcein stain for 2-4 h. the mitotic zones were immersed in a
drop of 45 % acetic acid on a clean slide and squashed. At
least 2000 cells from 20 slides of each treatment were
examined. The cells were recorded as normal or aberrant
in the different stages of mitotic division: interphase,
prophase, metaphase, anaphase and telophase. All cells
with aberration were counted and photographed using
Olympus camera (SC35 type 12 mode).

Data of the differently treated groups of root tips were
statistically analysed using T- test to determine the
significance of the difference between treatments and
control at 0.05 level of probability (Cochran and Snedecor,
1976).

Protein analysis:

Seed proteins electrophoresis followed the method for
discontinuous SDS-PAGE technique of Laemmli (1970).

DNA extraction:
Genomic DNA of Vicia faba treated with bango, hashish

and opium were extracted according to Dellaporta et al.,
(1983).

Inter Simple Sequence Repeats DNA (ISSR-DNA):

Eight primers were tested to amplify the isolated DNA.
These primers listed in Table (1) and their composition has
been arbitrarily established.

RESULTS AND DISCUSSION

The levels of cytotoxicity can be determined by the
increase or decrease in the mitotic index (MI) (Fernandea
et al.,, 2007). One of the parameter used to estimate the
frequency of cellular division is mitotic index (Marcano et
al., 2004 & Leme and Marin-Morales, 2009).

It is an acceptable measure of cytotoxicity for all living
organisms that cytotoxicity was defined as a decrease in
the mitotic index (Smaka-Kinel et al., 1996). According to
Hoshina et al., (2002), Mis higher than the control are
results of an increase in cell division, which can be harmful
to the cells, leading to a disordered cell proliferation and
even to the formation of tumor tissues.

The present investigation aims to study the effects of the
narcotic plants (bango, hashish and opium) on the mitotic
index (MI) and phase index (Pl). The results shown in
Tables (2-4) and expressed graphically in Figure (1) (A-F) .
The aberrations of chromosomes were observed in Plates
(1-3).

According to bango, Table (2) and Figure (1) (A+B)
showed that bango had a considerable decreasing or
increasing effect on mitotic indices than that of control,
whereas bango 1% 48 h. showed increasing of Ml % 9.59
% , while bango 1 % 24 h. , bango 2% 24h. and bango 3%
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Table 2 : Mitotic index , normal and abnormal phase indices , total abnormalities in non-dividing and dividing cells after treating Vicia faba root

tips with Bango , Et= Exposure time (hours).

11.73+1.35 39.88 0.00 13.85 3.97 11.46 6.17 34.81 6.74 0.30+0.25 17.18+4.21
7.06 +0.58 29.39 0.00 27.60 5.84 13.40 1.41 29.60 6.77 0.57+0.15 14.59 + 3.99
7.58 + 0.83* 33.93 0.00 14.07 11.55 19.44 18.19 32.55 18.70 0.66 +0.20 ns | 49.10+ 5.34*
9.59 + 0.69* 32.75 3.64 24.79 9.59 20.81 11.22 21.65 18.39 0.67+0.27 ns| 4351+4.57*
8.11+0.75* 16.55 3.13 32.28 11.56 18.61 5.24 32.56 15.88 0.66+0.22 ns| 36.47+4.75*
7.39+0.60ns | 3245 6.17 24.29 10.80 15.43 8.34 27.82 14.51 219+ 0.54* 42.01 +5.13*
7.80+0.67* 26.74 0.00 22.03 12.75 19.81 11.85 31.41 13.58 0.36+0.13 ns| 38.54 +4.05*
6.64+0.59ns | 38.11 161 14.64 4.14 24.82 12.57 22.43 9.93 2.68+0.47* 30.93 +4.73*

Note: Total number of examined cells = 2000, ns = not significant at 0.05 level from control, *= the two means are significantly different at the 0.05 level.

Table 3: Mitotic index , normal and abnormal phase indices , total abnormalities in non-dividing and dividing cells after treating Vicia faba root tips with

Hashish, Et= Exposure time (hours)

5.97 + 0.58 14.54 0.00 33.67 8.34 24.92 0.00 26.85 3.03 0.60 +0.20 11.36 +4.38
11.83+0.88 29.96 0.00 35.52 2.27 8.09 0.63 26.43 7.29 0.68 +0.24 10.87 +3.22
752+ 1.11ns| 26.69 0.00 27.31 8.94 19.59 16.04 26.22 6.18 0.76 £0.25 ns 31.92 + 5.04*
6.91+0.57* 30.51 0.00 34.06 10.50 14.80 4.80 20.63 14.76 0.68+0.21 ns 30.74 + 3.71*
8.75 + 0.99* 34.26 0.00 25.92 12.84 15.77 5.42 23.89 12.19 1.02+0.22 ns 31.47+ 4.51*
891+ 1.02* 34.58 0.00 28.66 15.82 19.06 4.96 17.70 9.06 0.41+0.17 ns 30.25 + 3.59*
6.80+0.58 ns| 36.09 0.46 29.95 16.56 8.58 3.77 25.38 17.27 0.35+0.14 ns 38.41 + 4.83*
9.82+0.74* 32.86 6.45 30.22 12.85 12.70 7.24 24.46 12.28 1.11+0.25ns 39.93 + 4.96*

Note: Total number of examined cells = 2000, ns = not significant at 0.05 level from control, *= the two means are significantly different at the 0.05 level.

24h. showed decreasing in MI% 7.58 %, 8.11% and 7.80
% respectively compared with control. For interphase, the
highest frequency of anomalies was 2.68 % in bango 3%
48h. The highest percentage of abnormal mitosis 49.10 %
in bango 1% 24 h.

According to hashish Table (3) and Figure (1) (C+ D)
showed that a considerable decreasing or increasing effect
on mitotic indices than that of control. The highest
percentage of mitotic index recorded in hashish 2% for

24h. was 8.75 % compared with that of control 5.97%.
Hashish 1% (6.91%), 2% (8.91%) and 3% (9.82) for 48h.
showed decreasing in M1% compared with control 11.83 %.
For interphase, the highest frequency of anomalies was
1.11 % in hashish 3% 48h. The highest percentage of
abnormal mitosis 39.93 % in hashish 3% 48 h.

According to opium Table (4) and Figure (1)(E+F)
showed that a considerable increasing effect on mitotic
indices than that of control with opium 1%, 2% and 3% for
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Table 4 : Mitotic index , normal and abnormal phase indices , total abnormalities in non-dividing and dividing cells after treating Vicia faba root tips with
Opium, Et= Exposure time (hours).

5.63+0.79 16.09 0.00 38.67 8.34 25.98 0.00 19.26 0.00 0.65+0.28 8.9945.76
"ot 28.19 0.00 37.36 2.27 5.18 0.00 29.27 7.29 I# 21 # [
11.01+1.08* 2271 0.00 27.88 9.46 15.30 6.11 34.11 28.11 0.34£0.34 ns 44.0245.35 *

8.14+0.93* 20.35 0.00 37.15 18.89 17.78 14.87 24.72 8.46 0.12+0.12* 42.34+6.58 *
7.93£1.07* 23.11 0.00 27.27 12.30 10.23 1111 39.39 35.71 0.25+0.25 ns 59.37+6.19 *
7.25+1.05* 16.14 0.00 34.09 16.82 12.73 8.25 37.04 25.47 0.76+0.35 ns 51.30+8.16 *
6.80+0.87 ns 18.26 0.00 43.11 19.47 13.40 5.68 25.23 19.47 0.10+0.10 * 44.7245.36 *
11.38+1.48 ns 34.70 0.00 34.69 15.51 17.07 4.70 13.54 8.12 0.21+0.14 * 28.54+4.64 *

Note: Total number of examined cells = 2000, ns = not significant at 0.05 level from control, *= the two means are significantly different at the 0.05 level.
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Figure 1: Show the percentage of mitotic index after treating Vicia faba root tips with A and B bango, C and D hashish, E and F opium.
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Plate 1: Showing different chromosome aberrations of root tip cells of Vicia faba treated with Bango. (A) Micronucleus at interphase 3% 24hrs. (B)
Micronucleus at prophase 2% 48hrs. (C) Micronucleus at prophasel% 48hrs. (D) Micronucleus at Prophase 2% 48hrs. (E) Disturbed metaphase 1%
24hrs. (F) Disturbed metaphase 2% 48hrs. (G) Two groups at metaphase 2% 24hrs. (H) Micronucleus at metaphase 2% 48hrs. (I) Laggards at anaphase
1% 48hrs. (J) Laggards at anaphasel% 48hrs. (K) Late separation at anaphase 3% 48hrs. (L) Micronucleus & laggards at telophase 2% 48hrs. (M)
Laggards at telophase 1% 48hrs. (N) Bridge at telophase 2% 24hrs. (O) Disturbed telophase 2% 24hrs, (X=1000).

Plate 2: Showing different chromosome aberrations of root tip cells of Vicia faba treated with Hashish. (A) Micronucleus at interphase 1% 24hrs. (B) Two
micronuclei at interphase 3% 48hrs. (C) Micronucleus at prophase 3% 48hrs. (D) Disturbed metaphase 2% 48hrs. (E)Two groups at metaphase 2% 24hrs.
(F) Star metaphase 2% 24hrs. (G) Disturbed metaphase 2% 48hrs. (H) Disturbed anaphase 2% 48hrs. (I) Bridge at telophase 1% 48hrs. (J)Bridge at
telophase 2% 48hrs. (K) Laggards at telophase2%24hrs. (L) Diagonal at telophase 3% 24hrs. (M) Diagonal telophase 2% 48hrs. (N)Disturbed telophase
2% 48hrs. (O)Disturbed telophase 3% 24hrs, (X=1000).
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Plate 3: Showing different chromosome aberrations of root tip cells of Vicia faba treated with Opium. (A) Micronucleus at interphase 2% 24hrs. (B)
Disturbed metaphase 2% 24hrs. (C) Disturbed metaphasel% 48hrs. (D)Two groups at metaphase 2% 24hrs. (E) Disturbed metaphase 2% 24hrs. (F)
Chromosome ring at metaphase 2% 48hrs. (G) Non congression at metaphase 2% 48hrs. (H)Disturbed anaphase 2% 48hrs. (I)Diagonal at anaphase 2%
48hrs. (J)Bridge at anaphase 1% 48hrs. (K)Bridge at telophase 3% 24hrs. (L)Late separation at telophase 2% 24hrs. (M)Disturbed telophase 2% 24hrs.
(N) Late separation at telophase 2% 48hrs. (O) Late separation at telophase 2% 24hrs, (X=1000).

24 h. Opium 1% ( 8.14%), 2% (7.25%) and 3% (11.38) for
48h. showed decreasing in MI% compared with control
11.72 %. For interphase, the highest frequency of
anomalies was 0.76 % in  opium 2% 48h. The highest
percentage of abnormal mitosis 59.37 % in opium 2% for
24 h.

The results obtained in this investigation showed that the
different treatments with narcotic plants (bango, hashish
and opium) induced different mitotic changes on root tips
cells of Vicia faba. Such changes vary from changes of
mitotic index of meristematic cells, changes in phase index
and the production of large number of chromosomal
aberrations. These changes appeared in varying degrees
depending on the duration and the concentration of the
treatment. Mitotic inhibition has been attributed to number
of factors among these factors is the blocking of mitotic
cycle during interphase (Soliman and Ghoneam, 2004).

The results also revealed that the treatment with (bango,
hashish and opium) induced slightly elevation in mitotic
index values as well as significant increase. Increase in the
mitotic activity may be explained on the basis that the
chemical compounds (narcotic plants) did not alter
processes regulating the entry of the cells into mitosis
similar results were obtained in the root tip cells of Vicia
faba due to sewage irrigation ( Abd EI-Rahman, 2005). It

could be observed that, there is a slight decrease or
increase in the percentages of prophase, metaphase,
anaphase and telophase. This may indicate that the
treatments with narcotic plants affected the relative
duration of each stage of mitosis as suggested by (Barakat
and Hassan, 1997). The production of chromosome
abnormalities by chemical compounds is regarded as a
reliable evidence of the genotoxicity (Grant, 1982).
Chromosomal aberrations occur due to lesions in both
DNA and chromosomal spindle protein causing genetic
damage (Amin, 2001). The results indicated that all the
treatments induced different types of chromosomal
abnormalities in non dividing cells (interphase) as well as
different mitotic stages.

These abnormalities affected almost all the stages of
mitosis. The abnormalities observed in interphase were the
formation of small and / or large micronucleus. At prophase
stage small or large micronucleus appeared. Metaphase
aberrations represent the most conspicuous type of
abnormalities. The most common abnormalities at this
stage were non congression, stickiness, chromosome ring,
disturbed and two groups. A number of abnormalities at
anaphase and telophase were noticed. These
abnormalities were bridges, lagging chromosomes,
diagonal, disturbed and late separation.
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Table 5: SDS-PAGE of protein banding pattern of Vicia faba root tips treated with bango, hashish and opium for 24 hr.

Band M.W 1 2 3 5 6 7 8 9 10
No.
1 96.3 1 (] 0 0 0 1 1 1 1
2 95.7
3 92.78
4 88.0
5 85.3
6 80.0
7 76.64
8 69.2
9 62.6
10 57.7
11 55.0
12 53.17
13 48.4
14 45.0
15 42.1
16 38.5 (] 1 1 1 0 0 0 (] (]
17 33.0
18 31.4
19 28.5
20 27.0
21 26.8
22 L 20| o | o] ol ol ololol ol & | o
23 20.0
24 ize ! 2 ] 2 ) o] 1} 2 J 1] 2 | 1] 1 ] 1
25 16.2
26 15.0
Total 20 20 18 18 17 19 20 21 20

% polymorphism 19.23] 19.23] 11.54] 19.23

11.54] 7.69] 15.38] 19.23] 23.076] 19.23

1= control,

2= 1% bango
3= 2% bango
4= 3% bango
5=1% hashish

Seed protein is a copy of genomic DNA and largely
independent of environmental fluctuations so that it is
considered as a reliable practical and reproducible method
(Javid et al., 2004 and Igbal et al., 2005).

The electrophoretic analysis of total seed protein extracts
using discontinuous SDS-PAGE gel for the three narcotic
plants, are shown in Table (5). The scanning of SDS-
PAGE gel is shown in Figure. (2). The electrophoretic
banding patterns of the extracted proteins have been
studied using a protein marker of a molecular weight
ranging from 14.40 to 97.00 KDa. The total number of the
bands was 26 bands with the molecular weight ranging
from 15 to 93.3 KDa. The band of molecular weight 69.2
KDa was found only in opium and absent from the control,
bango and hashish treatments. The band of the molecular
weight 62.6 KDa was found in the control and the three
concentrations of the treatment bango. The band of the

6=2 % hashish
7= 3% hashish
8= 1% opium
9= 2% opium
10= 3% opium

molecular weight 48.4 KDa found in the control and absent
from all treatments. The band of a molecular weight 24.0
KDa was absent from the control and all treatments except
opium 2%. The band of the molecular weight 17.6 KDa
noticed to be found in the control and all treatments except
bango 2%. There are 15 monomorphic bands and 11
polymorphic bands.

The results proved that SDS-PAGE analysis exhibited
alterations in electrophoresis SDS-proteins stored in seeds
treated Vicia faba. These alterations are based on
variations in molecular weights and intensities of
polypeptides bands as well as gain or loss of protein bands
that led to highly levels of protein polymorphism.
Electrophoresis analysis of protein provides information
concerning the structural genes and their regulatory
systems that control the biosynthetic pathways of that
protein. Each polypeptide band represents the final
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KIDDa

97.00

Figure 2: SDS- PAGE of protein banding pattern of Vicia faba root tips treated with bango, hashish and opium. M= marker, 1= control, 2= 1% bango, 3=
2% bango, 4= 3% bango, 5=1% hashish, 6=2 % hashish, 7= 3% hashish, 8= 1% opium, 9= 2% opium, and 10= 3% opium.

Plate 4: The amplification profiles of nine treatments generated by eight primers (M — indicates molecular size marker, 1= control, 2= 1% bango, 3= 2%
bango, 4= 3% bango, 5=1% hashish, 6=2 % hashish, 7= 3% hashish, 8= 1% opium, 9= 2% opium, and 10= 3% opium.

products of a transcriptional and translational events
occurring due to active structural genes (Soliman and
Ghoneam, 2004). The appearance of new bands (unique
bands) may be explained on the basis of mutational events
at the regulatory system of unexpected genes or on the
basis of band sub fractionation which could be attributed to
the cytological abnormalities in pollen mother cells (PMCs)
leading to gene duplication followed by the occurrence of
point mutation that encoded the fractionated band
(Shikazono et al., 2005) or result from different DNA

structural changes (breaks, transpositions, deletion, etc.)
which

lead to change in amino acids and consequently protein
formed ( Mondini et al., 2009). In Table (5), the highest
percentage of polymorphism 23.076 % was found in 2%
opium, while the lowest value was 7.69% and found in
hashish 2 %. The changes in the protein banding pattern
included differences in band densities or intensities and
also include changes in bands mobilities and appearance
of new bands or disappearance of some bands.
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Size 1 2 3 4 5 6 7 8 9 10
bp
ISSR-197887A
AFO1 1120 0 0 0 1 1 1 1 1 1 1
AF02 1060 1 1 1 1 1 1 1 1 1 1
AFO03 895 1 1 1 1 1 1 1 1 1 1
AF04 580 0 0 0 0 1 1 1 1 1 1
AFO05 475 1 0 0 0 1 1 1 1 1 1
AF06 425 1 1 1 1 1 1 1 1 1 1
AF07 305 1 0 1 0 1 0 0 0 1 1
Total 5 3 4 4 7 6 6 6 7 7
ISSR-844A
AFO08 1060 1 1 1 1 1 1 1 1 1 1
AFO09 910 1 1 1 1 1 1 1 1 1 1
AF10 825 0 0 0 1 0 0 1 1 1 0
AF11 665 1 1 1 1 1 1 1 1 1 1
AF12 600 1 1 1 1 1 1 1 1 1 1
AF13 515 1 1 1 1 1 1 1 1 1 1
AF14 485 1 1 1 1 1 1 1 1 1 1
AF15 275 1 1 1 1 1 1 1 1 1 1
Total 7 7 7 8 7 7 8 8 8 7
ISSR-844B
AF16 1075 1 1 0 1 1 1 1 1 1 1
AF17 715 1 1 1 1 1 1 1 1 1 1
AF18 610 1 1 1 1 1 1 0 1 0 0
AF19 515 1 1 1 1 1 1 1 1 1 1
AF20 485 1 1 1 1 1 1 1 1 0 1
AF21 355 1 1 1 1 1 1 1 1 1 1
AF22 310 1 1 1 1 1 1 1 0 1 1
AF23 195 0 1 1 1 0 1 1 1 0 1
AF24 165 0 1 1 1 0 1 1 0 0 1
Total 6 9 9 9 6 9 9 7 5 9
ISSR-HB 8
AF25 1050 1 1 1 1 1 1 1 1 1 1
AF26 925 1 1 1 1 1 1 1 1 1 1
AF27 890 0 0 0 1 1 1 1 1 1 1
AF28 810 1 1 1 1 1 1 1 1 1 1
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Table 6: Continue

AF29 695 1 1 1 1 1 1
AF30 600 1 1 1 1 1 1
AF31 505 1 0 |1 1 1 1 1
AF32 410 1 (1 |1 |1 1 |1 1 1 1 1
AF33 335 1 (1 |1 |1 1 |1 1 1 1 1
AF34 200 1 (1 |1 |1 1 |1 1 1 1 1
Total 9 |9 |9 |10 9 |10 10 10 10 10
ISSR-HB 10
AF35 920 1 (1 |1 |1 1 |1 1 1 1 1
AF36 710 1 (1 |1 |1 1 |1 1 1 1 1
AF37 500 1 (1 |1 |1 1 |1 1 1 1 1
AF38 315 1 (1 |1 |1 1 |1 1 1 1 1
AF39 130 1 (1 |1 |1 1 |1 1 1 1 1
Total 5 |5 |5 |5 5 |5 5 5 5 5
ISSR-HB 11
AF40 1920 o |0 |1 |o 0o |o 0 0 0 0
AF41 1015 o |1 |0 |1 0o |o 0 0 0 0
AF42 785 1 (1 |1 |1 1 |1 1 1 1 1
AF43 435 1 |1 |1 o 0 |1 1 1 1 1
AF44 330 1 (1 |1 |1 1 |1 1 1 1 1
Total 3 |4 |4 |3 2 |3 3 3 3 3
ISSR-HB 12
AF45 1215 1 (o0 |1 |1 1 o 1 1 1 0
AF46 930 o |1 |0 |1 1 |1 1 1 1 0
AF47 805 1 (1 |1 |1 1 0
AF48 735 1 (1 |1 |1 1 1
AF49 520 0o |1 |1 |1 1 |1 1 1 1 1
AF50 415 1 (1 |1 |1 1 |1 1 1 1 1
AF51 260 1 (1 |1 |1 1 |1 1 1 1 1
Total 5 |6 |6 |7 7 |6 7 7 7 4
ISSR-HB 13
AF52 1110 o |1 |1 |1 1 |1 1 0 0 0
AF53 855 o |1 |0 |o 0o |o 0 0 0 0
AF54 675 1 1 |1 |1 1 o 1 1 1 1
AF55 585 1 (1 |1 |1 1 |1 1 1 1 1
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AF56 525 1 1 1 1 1 1 1 1 1 1
AF57 410 1 1 1 1 0 1 1 1 1 1
AF58 380 1 1 1 1 1 1 1 1 1 1
AF59 355 1 1 1 1 1 1 1 1 1 1
AF60 275 1 1 1 1 1 1 1 1 1 1

Total 7 9 8 8 7 7 8 7 7 7

Table 7: Polymorphic bands of Vicia faba root tips treated with some narcotic plants (bango, hashish and opium).

Primers Monomorphic bands Polymorphic bands Total bands | %Polymorphism
Unigue bands | Non-unique bands
Primer 197887A 3 0 4 7 57.4%%
Primer 844A 7 0 1 8 12.5%
Primer 844B 3 3 3 9 66.6P6
Primer HB8 8 1 1 10 20%
Primer HB 10 5 0 0 5 0%
Primer HB 11 2 1 2 5 60%
Primer HB12 3 2 2 7 57.14 %
Prime HB13 5 3 1 9 44.44 %

These changes could be attributed to occurrence of
mutational events. The electrophoretic banding pattern of
an organism is a mirror image for transcriptional events
occurring due to the expression of genes of that organism.
The changes in protein banding patterns may be correlated
to the wide range of cytological abnormalities (Hussam EL-
Din, 1996).

The ISSR-PCR markers are arbitrary multiloci markers
produced by PCR amplification with a microsatellite primer.
There are advantageous because no prior genomic
information is required for their use and the technique is
stable across a wide range of PCR parameters (Du et al.,
2002 and Sofaliani et al., 2008).

The eight primers used in ISSR analysis were (197887A,
844A, 844B, HBS, HB10, HB11, HB12 and HB13). The
results of these primers used in ISSR analysis are
illustrated in Table (6). The range of band products from
130 to 1920 bp, number of common bands (monomorphic
bands) 36, polymorphic bands 24 and total number of
bands 60 produced by different primers are shown in Table
(7). The percentage of polymorphic bands generated from
ISSR reaction being the highest 66.67% with primer 844B
with sequence (CT)8 GC and the lowest 12.5% in primer
844A with sequence (CT)8 AC. The primer HB10 produced

five bands with the molecular weight ranging from 130 bp
to 920 bp and all bands are monomorphic.

In this study, DNA damage induced by narcotic plants
such as bango, hashish and opium reflected by changes in
ISSR profiles: variation in band intensity, disappearance of
bands and appearance of new PCR products occurred on
the profiles. These results indicated that genomic template
stability was significantly affected by narcotic substances.

CONCLUSION

The present study proves that biomonitoring with Vicia faba
root test is a reliable method for detection of the
cytotoxicity and genotoxicity of the three used narcotic
plants (bango, hashish and opium). The results revealed
that the three narcotic plants showed changes in mitotic
indices, phase indices and produce different types of
chromosomal abnormalities in  non dividing cells
(interphase), different mitotic stages, protein banding
pattern as well as changes in ISSR of Vicia faba seeds
which treated with bango, hashish and opium. We
conclude that bango, hashish and opium have a serious
effect on the human health due to causing large number of
chromosomal aberrations and so that causes genetic
disturbance.
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