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The aim of the current investigation was to study genotoxicity effect of  
Naricissus tazetta

biochemical analysis in 
meristematic cells with different 
indicated that, number of cells less than 2C
decreased after all treatments as compared with control. 
valu
significant increase after all treatments. The percentage of maximum val
reached to phases obviously altered and was pronounced w
with the decrease in G
, in addition change in chromatin structure where, euchromatin decreased 
with treatment of the extract, this means that 
block the cell cycle and gene expression.
acceptance of genotoxicity tests where, results of the present study indicate 
the obvious variation in the protein banding patterns of 
cells. The recorded changes were expressed as variations in the number of 
separated bands, disappearance or appearance of certain bands, difference 
in the intensity of one or more protein polypeptides.
 
Key

  
INTRODUCTION 
 
Plant products are widely used in pharmaceuticals, 
cosmetics and food industries. Narcissus tazetta
commonly cultivated for ornamental purposes has 
curative properties, too. Many studies proved that
Narcissus bulbs have secondary metabolites highly 
effective against fungi, viruses and even herbs

Umarow et al. (2009) found that, the biological activity 
of glucomannan isolated from Narcissus poetics plant 
which gave high growth, catalase and hormonal potential. 
The presence of high viscosity and biological potential of    
narpoetan isolated from bulb makes it possible to use the 
preparation with fungicides when germinating seed
spiked cereals and cotton. 

One  application  of  image  cytometry  
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Abstract 
 

The aim of the current investigation was to study genotoxicity effect of  
Naricissus tazetta extracts on DNA image during cell cycle parameters and 
biochemical analysis in Vicia faba L. plants after treatments the root 
meristematic cells with different times 3, 6, 12 and 24hrs.
indicated that, number of cells less than 2C-DNA content significantly 
decreased after all treatments as compared with control. 
value were changed in treated cells. The DNA content 2C revealed a highly 
significant increase after all treatments. The percentage of maximum val
reached to phases obviously altered and was pronounced w
with the decrease in G0/ G1 phases and increase S phase after all treatments 
, in addition change in chromatin structure where, euchromatin decreased 
with treatment of the extract, this means that Narcissus tazetta

block the cell cycle and gene expression. Biochemical analysis revealed t
acceptance of genotoxicity tests where, results of the present study indicate 
the obvious variation in the protein banding patterns of 
cells. The recorded changes were expressed as variations in the number of 
separated bands, disappearance or appearance of certain bands, difference 
in the intensity of one or more protein polypeptides.
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Narcissus tazetta which is 
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Many studies proved that, 
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effective against fungi, viruses and even herbs. 
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The presence of high viscosity and biological potential of    

bulb makes it possible to use the 
paration with fungicides when germinating seeds of 

 is  quantitating 

DNA amount and its intercellular and intercellular 
distribution in normal and aberrant cells
1992). Also, it has been used as a
efficient method to measure nuclear DNA in cell nuclei 
(Cremonini and Funari, 1993; Concha and Sans,1995).
Oyedare et al., (2009) found that the mixture of the 
extracts of O. gratissimum and M.lucida
cell division at the highest test concentration indicating 
blockage of the cell cycle at the inter

El-Sheikh and El-Shazly (2000) studied the effect of 
two pesticides Dusban and Cubes on 
abnormalities and change in the DNA content using 
Gallium cepa root-tips. They found that
measurement demons treated a dose
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The aim of the current investigation was to study genotoxicity effect of  
image during cell cycle parameters and 

L. plants after treatments the root 
12 and 24hrs. The results 
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decreased after all treatments as compared with control. DNA content or C-
The DNA content 2C revealed a highly 

significant increase after all treatments. The percentage of maximum value 
reached to phases obviously altered and was pronounced was pronounced 

crease S phase after all treatments 
, in addition change in chromatin structure where, euchromatin decreased 

Narcissus tazetta extracts 
Biochemical analysis revealed the 

acceptance of genotoxicity tests where, results of the present study indicate 
the obvious variation in the protein banding patterns of Vicia faba root-tip 
cells. The recorded changes were expressed as variations in the number of 
separated bands, disappearance or appearance of certain bands, difference 
in the intensity of one or more protein polypeptides. 
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DNA amount and its intercellular and intercellular 
distribution in normal and aberrant cells (Kiss et al., 

has been used as a convenient, rapid and 
efficient method to measure nuclear DNA in cell nuclei 

; Concha and Sans,1995).  
found that the mixture of the 

and M.lucida totally inhibited 
cell division at the highest test concentration indicating 

of the cell cycle at the interphase stage. 
Shazly (2000) studied the effect of 

Dusban and Cubes on mitotic 
abnormalities and change in the DNA content using 

tips. They found that, image cytomeric 
measurement demons treated a dose-dependent effect of  



 

 

 
 
 
 
the pesticide treatment on the components of mitotic 
cycle, where they recorded an accumulation of cells in 
the Go/G1 phase concomitant, other phases (S-phase, G2 
phase and mitosis). El-Ashry and Mohamed (2013) found 
that Diethylaminoethanol inhibition the DNA synthesis, 
especially at prolonged exposure duration and highest 
concentration. Cytometric measurement showed 
accumulation of cells in the G2/ G1 phase (2C-DNA).  

Zeb et al. (2006) reported that, the SDS PAGE 
electrophoretic analysis presents a good tool to 
characterize seeds storage protein. 

The objectives of this study were to determine the 
image cytometry and detecting  protein bands which  
considered molecular genetic  markers of Narcissus 
tazetta bulb extracts which have properties to allow for 
potential use as a biopesticide by using the Vicia test. 
 
 
MATERIAL AND METHODS 
 
Plant Material  
 
Vicia faba  (var. Giza 3) seeds were obtained from the 
Crop Research Institute, Agricultural Research Center, 
Giza, Egypt. Bulbs of  Narcissus tazetta var. Baladi were 
used .  

Narcissus tazetta  bulbs were carefully washed in 
running tap water and let for dryness on cotton. The 
collected fresh plants were homogenized using blender 
mixer for 15 minutes and resuspended in distilled water 
for 24 hrs., and then the extract was filtered through two 
layers of filter paper. The obtained extract, was stored in 
dark, well tightly bottles, at 4°C until used. The residue 
was resuspended again in distilled water and the 
previous steps were repeated till the clearness of extract 
which used directly for cytological experiments.  
 
 
Cell image analysis 
 
Fixed roots of Vicia faba seedling were stained by 
classical Feulgen stain. Image analysis on root cell nuclei 
was performed on Leica quantum 520 with a 
magnification power 40 X. The organization, hard ware 
and soft ware package of this analysis have been 
described by Brutal (1984). The amount of DNA in the 
nucleus; DNA poloidy level and different phases of cell 
cycle were calculated. These include cells with DNA  
amount less than 2C value, cells with 2C-DNA (Go/G1) 
cells with 3C- 4C- DNA (Phase) cells with 4C-DNA (G2 
phase), cells with DNA amount more than the 4C value. 
 
 
Biochemical analysis 
 
SDS- Polyacrylamide gel electrophoresis procedure was 
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carried out according to Laemmli (1970) .Roots produced 
from Vicia faba plants treated with   Narcissus tazetta  
extracts were used to extract water –soluble protein . 
Alterations in electrophoetic profile proteins in samples of 
the treated plants were compared with those of the 
control to measure the mutagenic potentiality of 
Narcissus tazetta extracts. 
 
 
RESULTS 
 
Effect of image analysis 
 
In this study, the data clear the relative DNA content in 
meristematic cells of Vicia faba after treatment with 
aqueous Narcissus tazetta extract for 3,6, and 24hrs. 
(Table 1). 

The results indicated that, the number of cells 
containing less 1.5C DNA content significantly decreased 
after all treatments as compared with control. The 
percentage of cells less than 2C- DNA content reached to 
minimum value of 13.75% compare to control value 
43.81% after 3hrs.treatment. The DNA content 2C 
revealed a highly significant increase after all treatments. 
The percentage of maximum value reached to 66.5% 
after 3hrs.compared with control 42.83%.  The DNA 
contents 3C value fluctuated from highly significant 
increased after 6hrs treatment the value reached to 
19.83% and slightly decrease 10.43% after 
12hrs.treatment compared to control 10.74%. Cells 
containing 4C-DNA content decreased and  reached to 
0.64% after 3hrs.treatment compared to control , but after 
6hrs treatment , the percentage increased and reached to 
4.51% compare as control value 2.28%.  

After all treatments,  the percentage  of cells with more 
than 4C DNA content were showed significant and highly 
significant increase  from 0.32% to 1.16%  compared to 
control 0.0%. The values of cells have 5C- DNA  content 
were 0.0 after 3 hrs. treatment, while the percentages 
significant increase  after 6, 12 and 24 hrs. treatments 
and recorded 0.32%, 0.17% and 0.83% respectively, 
where the control was 0.0%. 

Table 2 clear that the cell cycle phases in root 
meristematic cells of Vicia faba after all treatments with 
aqueous Narcissus tazetta extract for 3,6,12 and 24 hrs. 
The data cleared that the percentage of cells at Go/G1 
phase were decrease from 43.81% in the control roots to 
(13.75%, 18.87%, 37.25% and 16.63%) in the treated 
cells after 3,6,12 and 24 hrs. respectively.  

On the other hand, the percentage of cells in the S - 
phase (DNA synthesis period) was increased reached to 
maximum value of 66.5% after3 hrs treatment. While 
after 6, 12 and 24 hrs treatments, the values were 55.8%, 
49.0% and 60.56% respectively compared to control 
4283%. 

Generally, the cells in G2 phase  were  increased from 
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Table 1. Percentage genomic DNA content in root meristem cells of Vicia faba after treatment with aqueous 
narcissus extract. 
 

Relative 

DNA content 

Percentage of cell ± SD 

      Control                 3H                            6H                          12H                     24H 

1.5C 

2C 

3C 

4C 

> 4C 

5C 

   43.81±0.18      13.75±0.14**      18.87 ±0.17**        37.25±0.26*      16.63±0.49** 
   42.83±0.29     66.50±0.26**     55.80±0.27**         49.00±0.27*      60.56±0** 
   10.74±026      19.09±0.25**       19.83±0.29**         10.43±0.23        18.80±0.25** 

   02.28±0.30      0 0.64±0.28**     04.51±0.28**         02.81±0.27        02.82±0.34 
    00.32±0.02     0 0.00±0.00          00.96±0.32**         00.49±0.81*      01.16±0.26** 
   00.00±0.0 0     00.00±0.00           00.32±0.22*           00.17±0.00*     00.83±0.17** 

 
 
 

Table 2. Frequency of the cell cycle phases in root meristem cells of 
Vicia faba after treatment with aqueous narcissus extract 
 

Cell cycle 
phase 

Mean percentage of cell 
Control          3H             6H         12H          24H 

Total count cells 
G0/G1 
S 
G2 
M 
polyploidy 

601                604           620         618           614  
43.81           13.75        18.87       37.25       16.63  
42.83            66.50       55.80       49.00       60.56  
10.74           19.09        19.35       10.43       18.80  
2.28              0.64          4.51         2.81         2.82  
0.00              0.32          1.28         0.81         1.99  

 
 

Table 3. Relative euchromatin values content in root meristem cells of Vicia faba after treatment with aqueous 
narcissus extract 
 

 Mean percentage of cell ± SD 
Control                3H                        6H                       12H                     24H 

Total count cells 
% of euchromatin 
DNA index 

601                      604                     620                       618                       614               
53±5.14         22.53±3.13**       22.29±4.4**          26.66±3.54**       24.85 ±3.53** 
0.803                   1.0                        1.0                     0.825                     1.0 

 
 
 
10.74% at control to 19.09 %  ,19.83% and 18.80 % after 
3,6 and 24hrs treatments respectively , while it recorded 
a slightly decrease after 12 hrs treatment with value of 
10.43%. 

The percentage of cells at mitosis (M phase) were 
increased and reached to a maximum value of 4.51% 
after 6hrs treatment, but after 12 and 24hrs. it recorded a 
slightly increased from 2.28% in control  to 2.81% and 
2.82% respectively. While this value was deceased after 
3 hrs treatment and reached to a minimum value of 
0.64%.  

The proportion of the polyploidy scored 0.0% at the 
control, while the value was increased after different 
treatments with a range from 0.32% after 3 hrs to 1.99% 
after 24hrs. 

Table (3) demonstrated the relative euchromatin 
values content in root meristematic cells of Vicia faba 
after 3, 6, 12 and 24 hrs treatments. The data revealed 
highly significantly decreased in the percentage of 
euchromatin after all used treatments and recorded 

values of (22.53%, 22.29%, 26.66% and 24.85%)  after 
treatments for 3, 6, 12 and 24  hrs. respectively as 
compared with control value 53.0%. 

Effect of biochemical analysis: 
Table 4 and figure 1 clear that the effect of aqueous 

Narcissus tazetta extract on the SDS - electrophoresis 
patterns of  total protein of  Vicia faba roots after 3, 6, 12 
and 24 hrs treatment and two  recovery period  for 48 and 
72 hrs. The different treatments, induced variations in 
protein banding pattern, these variations include changes 
in number of bands, the relative mobility of the bands, 
and appearance of some bands and disappearance of 
another ones. The total number of protein bands 
recorded were 34 bands, 5 of there were common to the 
control all treatments and the two recovery periods. 
These common bands have molecular weights of 22.07, 
24.82, 29.04, 55.11 and 56.62KDa. Other recorded 
bands of the present investigation fluctuated between   
disappearance and appearance at all treatment times 3, 
6, 12  and  24 hrs  and  also  for  the  two recovery times, 
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Table 4. Effects of Narcissus tazetta extract treatment  on SDS-PAGE protein of Vicia faba root tips after 3,6,12 and 24hrs and 
recovery for 48 and 72 hrs. 

 

 
 
 
 
48 and 72hrs Table 4. 

The presence of 7 new bands with different molecular 
weight after 3hrs treatment, and absence of 10 bands. In 
the other hand after 6 hrs treatment found that, 8 new 

bands a absence of 9bands. After 24 hrs treatment there 
were 9 bands with a new molecular weight and 10 bands 
were disappeared. While there were 7 new bands found 
in  all  treatment  and   after   recovery. The  results  clear 

Band 

No. 
MW / kd Cont. 3H 6H 12H 24H R2 R3 Marker 

1 14 - - - - - - - + 

2 18.4 - - - - - + + + 

3 22.07 + + + + + + + _ 

4 23.82 - + + + + + + - 

5 24.82 + + + + + + + - 

6 26.94 - + + + + + + - 

7 27.52 + - - - - - - - 

8 28.5 - - - - - - - + 

9 29.04 + + + + + + + - 

10 31.12 - - + + - - - - 

11 32.4 - + + + + + + - 

12 32.7 + - - - - - - - 

13 33.00 - + + + + + + - 

14 37.6 - - - - - - - + 

15 43.9 - - - + + - - - 

16 47.75 - + + + + + + - 

17 49.5 + - - - - - - - 

18 55.11 + + + + + + + - 

19 59.19 + - - - - - - - 

20 60.63 - + + + + - - - 

21 62.11 + - - - - - - - 

22 62.69.00 - - - - - + + - 

23 65.62 + + + + + + + - 

24 66.2 - - - - - - - + 

25 74.29 - - - - - + + - 

26 76.83 + - - - - - - - 

27 78.91 - - - + + + + - 

28 86.07 + - - - - - - - 

29 89.31 - + + + + + + - 

30 91.62 + - - - - - - - 

31 97.4 - - - - - - - + 

32 101.53 + - - - - - - - 

33 104.84 + - - - - - - - 

34 116.00 - - - - - - - + 
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Figure 1. SDS-PAGE profile for water soluble proteins of seven lines exposed to 
heat shock. C (control) , 3h,6h,12h 24h,  R48= recovery 48 h, R72 = recovery 
72h . M: Protein markers 

 
 
 
that, 3 new bands found only after recovery. 
 
 
DISCUSSION 
 
The results may prove that N. tazetta water extract 
revealed cytological mitodepressive action and DNA 
inhibition in Vicia faba root meristematic cells with 
different exposure times. It was proposed that Narcissus 
phytoconstituents might affect on all cell cycle phases 
and the percentage of euchromatin. The percentage of 
Go/ G1matin structure and DNA content were found to be 
altered after all treatments with N.tazetta extract.  

The percentage of Go/G1cells which have high level of 
euchromatin were decreased compared to their of its 
control value during most of treatments. This suggested 
that Narcissus tazetta extract containing compounds 
which may have affected gene expressions at the level of 
transcription , post -transcriptin and / or translation  

activity could have been inhibited in cells having low level 
of euchromatin. This results agreement the research of 
Riad (2002), where the same results were found after 
treatment of Gallium cepa roots  with aqueous garlic 
extract. The data showed that the number of 2C- DNA 
cells blocked  the cells at Go/G1 and the maximum effect 
was obtained with 3 hrs treatment which means that  the 
extracts effect  not dose - dependent. This effect has 
been observed with gossypol (Thomas et al.1991 and 
Riad, 2002). On the other hand, the present data clearly  
indicate that Narcissus phytochemical  containing 
compounds induced the number of nuclei having less 
than 2C reduced, 3C and 4C-DNA  and cells in S and G2 
phases, where replication of DNA and protein synthesis 
take place. Therefore, these Narcissus containing 
phytoconstiuents may be acting as specific inhibitors for 
DNA and post - DNA replication processes. Similar 
explanation was proposed (Badr and Riad, 1998; Riad, 
2002). 



 

 

 
 
 
 

Cell cycle phases, DNA content and euchromatin 
percentage were fallen into maximum inhibition or most 
disturbance of Vicia faba  meristematic cells after 3 and 6 
hrs treatments.  Then, try to recover during 12 hrs 
treatments but the data 24 hrs. cells that they could not 
recover. The nuclei of plant cells showed marked 
differences in chromatin organization , related to their 
DNA content, which ranges from the type with large 
strands of condensed chromatin ( reticulate or 
chromonematic nuclei) to one with mostly second ended 
chromatin (chromocentric or diffus nuclei) ( Nagl,1985; 
Lingua et al., 2001). 

Moreover, the present investigation showed that Go / 
G1 cells, which contain high levels of euchromatin, were 
decreased to about third of its control value during most 
treatments. The same correlation between changes in 
euchromatin ratio and gene expression activity were 
previously observed in sunflower ( Natalie et al., 1995), 
cells of Cucumis sativus L. ( Road et al., 1996) and 
Gallium cepa ( Riad,2002).  

Papas et al.,(1973) found that the alkaloid extract of 
the N.tazetta,  inhibits the purified DNA polymerase from 
Avian myeloblastosis virus. Narciclasine (NCS) is a plant 
growth inhibitor isolated from the secreted mucilage of 
N.tazetta bulbs. Many studies found that, NCS treatment 
induces typical PCD- associated morphological and 
biochemical change, namely cell shrinkage , chromatin 
condensation and nuclear DNA degradation ( Lu et 
al.,2012). 

In this study, changes in protein profile were observed, 
which could be also attributed to the changes in rates of 
either DNA or RNA synthesis.  Considering that, each 
electrophoretic protein banding pattern of an organism is  
a reflection of the transcriptional and translational events 
controlled by regulatory genes occurring in that organism 
(Abd-El- Salem  et al.,1993 a). Therefore, the changes 
are probably due to mutational events as the broad bean 
lines were almost homogenous and the experimental 
conditions were completely under control in all 
experiments. 

The observed changes in protein profiles were both 
quantitative and qualitative. The later may be represented 
by the disappearance of some bands or appearance of 
new characteristic bands. Whereas, changes in band 
intensity and relative mobility (RF) may be the result of 
sub fractionation of some bands. Mutagenic chemicals 
interact with DNA causing changes in its structure. This 
may result in the loss, addition or replacement of bases, 
thus altering their sequence in the DNA and affecting the 
fidelity of the genetic message. Amino acid changes 
within a protein, due to mutational events, can result in 
altered protein migration rates when the proteins are 
compared on polyacrylamide gels (Hussein and Salem, 
1985). In addition, these changes could be traced back to 
the induction of cytological abnormalities. The induction 
of bridges, breaks, laggard and micro-nuclei lead to loss  
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of some of genetic material. Therefore, some 
electrophoretic bands disappeared due to the deletion of 
their corresponding genes and changes in bands 
intensities could be explained on the basis of induction of 
gene mutation at the regulator genes that attenuate or 
increase transcription rate of a particular gene. This leads 
to production of faint or deep dark protein bands, 
respectively. The increase in bands intensity could be 
also explained on the basis of gene duplication resulting 
from cytological aberrations induced by the treatments; 
this is in agreement with Gamal El-Din et al., (1988). 
Bands disappearance could be also explained based on 
mutational events at  the  regulatory genes that 
suppressed transcription, while the appearance of new 
bands could be explained on the basis of mutational 
events at the regularly system of an unexpressed gene(s) 
that activates it (Abd El-Salam et al., 1993). The changes 
in bands relative mobility could be interpreted on the 
basis of either misses or shift mutations in the protein 
coding gene that changes the position of the protein 
termination codon and create a new codon upstream or 
downstream to the original chain termination codon. This 
gives rise to the production of shorter or longer 
polypeptide chains (Abd El-Salam et al., 1993; Hassan, 
1996). 

In this investigation, change in protein profile and 
changes in cell cycle phases of Vicia faba  root- tip 
meristems , coordinate in the same direction  and may 
prove that, Narcissus  tazetta  extract have cytotoxic 
effect.  
 
 
CONCLUSION 
 
Image cytometric analysis, revealed that, DNA content or 
C-value were changed in  all treated  cells. Also,cell cycle  
phases obviously altered and was pronounced with the 
decrease in Go/G1 phase and increase S phase after all 
treatments, in addition change in chromatin  structure.  
Where euchromatin decreased with treatment of the 
extract, this means that Narcissus tazetta  extract block  
the cell cycle  and gene expression. Biochemical analysis 
revealed the acceptance of genotoxicity test where, 
results of the present study indicate obvious variation in 
the protein banding patterns of Vicia faba root-tip cells  
for all treatment . The recorded changes were expressed 
as variations in the number of separated bands, 
disappearance or appearance of certain bands, and 
difference in the intensity of one or more protein 
polypeptides. 
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