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Abstract 

This experiment was conducted in the plant tissue culture laboratory of the Department of Plant 

Production Technologies, Al-Musayyib Technical College, Al-Furat Al-Awsat Technical University 

to study the effect of salt stress, NaCl, on the callus of the Catharanthus roseus plant. The study 

included two experiments. The first experiment is hypochlorite sterilization with three concentrations 

(1.5, 2, 3) % for different periods of (10, 15, 20) minutes. The second experiment is to study the 

effect of salt stress (NaCl) at three concentrations (50,100,150) mmol on the alkaloids vincristine and 

vinblastine, and the callus content of Na, Cl Ions, and Proline. In addition to dry weight and Fresh 

weight of callus, an MS medium containing 1mg.L-1 2,4-D and BA 0.5 mg.L-1. The results showed 

the contamination percentage decreased to 0.00% at the concentration of 3% within 20 minutes. 

There were significant differences in the concentrations of the alkaloids Vincristine and Vinblastine 

when plants were exposed to salt stress. The concentration is 50 mmol gave the highest concentration 

of Vincristine, which reached 19.243, and Vinblastine which reached 25.653. While the 50 mmol of 

Nacl showed significant superiority in callus content Na, Cl Ions, and Proline. In addition, there were 

significant differences in the fresh and dry weight of callus when exposed to salt stress, where 

control treatment was excelled by giving the highest fresh weight, reaching 0.3100 mg. Regarding 

the dry weight, the control treatment excelled by giving it the highest dry weight, amounting to 

0.0500 mg. 
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Introduction 

Catharanthus roseus is considered a member 

of the Apocynaceae family, it is one of the 

evergreen ornamental plants that is 

distinguished by its medicinal importance. The 

Catharanthus roseus plant is widely grown as 

an ornamental plant in the central and southern 

of Iraq. Currently, interest in that plant has 

increased as it is considered an important plant 

to serve as a call to return to nature after 

knowing the danger of side effects of 

manufactured medicines and the fact that 

herbal medicine is the foundation on which 

pharmacological medicine is built [1.] 

The origin of the genus name is Greek, 

consisting of two syllables: (katharose), which 

means pure, and (anthos), which means 

flower, referring to the softness and beauty of 

its flowers. Catharanthus roseus is considered 

a medicinal plant because it contains more 

than 100 monoterpenoid indole alkaloids and 

dimeric terpene alkaloids. Indole alkaloid is 

found in various plant organs. The stem and 

leaves also contain Bisindole Alkaloid 

(Vinblastine and Vincristine) [2] In the field of 

diseases, natural products, especially plant 

products, have been used to treat many of 
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them for thousands of years in Mesopotamia, 

Egypt, China, India and the Greeks. As this is 

the first record of the use of medicinal plants 

by the Sumerians and Akkadians [3] 

Alkaloids of Catharanthus roseus are 

considered among the most important anti-

cancer alkaloids, but the quantities produced 

in the plant are very small and economically 

unfeasible. In addition to the high cost of their 

production, researchers prompted to use tissue 

culture technology to increase the plant 

content of these compounds, especially since 

the amount of these compounds is very 

affected by external factors and the 

environmental conditions that surround the 

plants, including biological factors [4]. The 

composition of the nutrient medium supplied 

with sodium chloride has effects on cell 

growth and the accumulation of secondary 

metabolites [5]. Sodium chloride is a salt that 

increases the negativity of the osmotic 

potential of the cell, which plays role in 

increasing the process of photosynthesis and 

thus increasing the production of secondary 

metabolites. The process of extracting both 

Vinblastine (VLB) and Vincristine (VCR) is 

usually expensive and need extra efforts, 

which has prompted researchers to work on 

extracting these medically valuable 

compounds in larger quantities through 

modern biotechnology [4]. Based on the 

above, this study aims to examine the effect of 

salt stress on the concentration of the alkaloids 

vincristine and vinblastine in callus. In 

addition to study the effect of salt stress on the 

fresh and dry weight of callus. 

  

Materials and methods  

  

This experiment was conducted in the Plant 

Tissue Culture Laboratory of the Department 

of Plant Production Technologies, Al-Mussaib 

Technical College, Al-Furat Al-Awsat 

Technical University to study the effect of 

NaCl salt stress on the callus of the 

Catharanthus roseus plant. This study included 

two experiments: 

Sterilization experiment, where used is 

hypochlorate with three concentrations (1.5, 2, 

3) % for a different time period of (10, 15, 20) 

minutes, The percentage of contamination was 

calculated in this experiment. 

Salt stress experiment, which prepared 1 molar 

of sodium chloride solution, 58.44gm of 

sodium chloride is dissolved in one liter of 

distilled water so that the solution becomes 1 

molar, diluted to diluted concentrations of up 

to (0,50,100,150) mmol.L-1 according to [2]. 

In this experiment vincristine and vinblastine 

alkaloids were calculated by using HPLC 

device, and the concentrations injected into 

HPLC were prepared according to [6], and the 

Na mg.kg-1[7], Cl mg.kg-1 [8], proline 

mg.100g [9] content and fresh and dry weight 

of callus were also exanimated. 

The experiment was designed according to a 

completely randomized design (C.R.D.), with 

ten replications, and its significance was tested 

according to the L.S.D test at a level of 0.05 

using the GENSTAT program . 

 

Results and discussion 

1- The effect of percentage concentrations of 

sodium hypochlorite and the sterilization 

period on the percentage of contaminated 

plants week after culture. 

  

Table (1) shows the effect of sodium 

hypochlorite concentrations and their 

interaction with sterilization periods on the 

percentage reduction in contamination rates in 

Catharanthus roseus plant. We notice from the 

table that the 2% concentration gave the 

lowest contamination percentage, which 
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amounted to 6.6, and thus it significantly 

outperformed all other concentrations. The 

duration of sterilization had a significant effect 

on reducing the percentage of contamination, 

and the lowest value reached 26 % when the 

time period was 20 minutes. As for the 

interaction between concentrations and time, 

the highest percentage of contamination was at 

the first concentration (1.5%), with the first 

time (10) minutes, reaching 100%, and the 

lowest percentage of contamination at the 

third concentration (3%), with the third time 

(20) minutes, reaching 0.00%. Sterilization in 

the laboratory is an essential step for plant 

tissue culture, and the final results of culture in 

the laboratory depend directly on the 

efficiency of sterilization [10] The reason for 

using sodium hypochlorite in surface 

sterilization of plant parts may be due to its 

efficiency and its lack of harm to the explant 

at the appropriate concentration, concentration 

and time period. It is effective in reducing 

surface contamination of cultivated plant 

parts, and a concentration higher than the ideal 

concentration and a long period of time may 

lead to the death of plant parts, and this is 

consistent with what researchers [11] found. 

[12] who stated that high concentrations lead 

to the death of plant parts. 

 

 

Table (1): The effect of percentage concentrations of sodium hypochlorite (NaOCL) and the 

sterilization period per minute on the percentage of contaminated plants for different periods 

after one week of culture. 

Concentration 

(%) 

 

Time/minute concentration average 

10 15 20 

1.5 100.00 100.00 69.00 89.6 

2 41.00 11.00 9.00 20.3 

3 11.00 9.00 0.00 6.6 

Time average 50.6 40 26 38.8 

L.S.D 0.05 concentration

0.809 

Time 

0.809 

Interaction 

1.401 

 

 

2-

The effect of different concentrations of 

sodium chloride on the concentration of 

alkaloids after 45 days of culture 

  

Table (2) shows the effect of salinity on the 

concentration of (vincristine, vinblastine). 

After HPLC analysis of the callus of 

Catharanthus roseus plant, the concentrations 
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were all superior to control treatment that gave 

the lowest concentration vincristine 10.0 

mg.L-1 The highest concentration of 

vincristine was recorded at 19.243 mg.L-1 in a 

medium supplemented with 50 mmol of NaCl, 

while the highest concentration of vinblastine 

was 25.653 mg.L-1 in a medium 

supplemented with 50 mmol of NaCl. These 

results are consistent with what studies have 

reported, in that an increase in the production 

and accumulation of secondary compounds 

and alkaloids, one of which is due to exposure 

of plants or their cells to salt stress, has been 

found in many studies in many plants, 

including Datura plants [13] Catharanthus 

roseus plants [14][15] [16.] 

The content of alkaloids in the branches of 

Catharanthus roseus plant also increased when 

the plant was exposed to concentrations of 50 

and 100 mmol of NaCl, in agreement with a 

previous study [17]. The increase in alkaloid 

compounds in the presence of salts perhaps 

due to the interference or influence of 

increasing the content of these cells of some 

alkaloid precursor compounds that contribute 

to increasing the biosynthesis of these 

compounds. This is done as means of 

countering excess salt ions, such as the 

increase in amino acids and organic acids that 

serve as storage for nitrogen that contributes to 

synthesis. Biosynthesis of alkaloid compounds 

under salt stress conditions [18 .] 

There are significant differences between the 

treatments in the concentration of sodium ion 

Na+, as the 150 mmol treatment excelled on 

all treatments as it gave (2.816) mg.kg. This is 

a result of the accumulation of Na+ when salt 

concentrations increase in the cells, where the 

cells located at the base of the callus allow 

these ions to enter to increase the osmotic 

potential as a result of salt stress. That leads to 

the accumulation of these ions in the 

cytoplasm and vacuoles of cells exposed to 

salt stress, and this is consistent with [19] [20]. 

Regarding the chloride ion, significant 

differences appeared and the 50 mmol 

treatment was excelled and gave 19.6 mg.kg 

As for proline, the 50 mmol treatment excelled 

on the rest of the treatments, as it gave 13.647 

mg.kg, as the increase in salt levels led to the 

accumulation of the amino acid proline in 

plant tissues and thus a disruption of osmotic 

activities inside the cell, where proline 

production increases in it as a result of its 

exposure to stress. In the cytoplasm of the cell 

and creating this state between the gap and the 

cytoplasm or acts as a protective factor for 

enzymes and cellular organelles in the 

cytoplasm.[21][22 ] 
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Table (2): The effect of different concentrations of sodium chloride added to (MS) medium 

with growth regulators 2,4-D 1 ml
-1

 and BA 0.5 ml
-1

 on the concentration of alkaloids and Na, 

Cl Ions and Proline after 45 days of culture 

concentration NaCL 

Mmol. L
-1

 
Vincristine 

mg.L
-1

  

Vinblastine 

mg.L
-1

 

Na 

mg.kg 

Cl 

mg.kg 

Proline 

mg.100gm
-1

 

0 10.000 10.000 0.002 0.31 3.050 

50 19.243 25.653 2.243 19.6 13.647 

100 18.150 24.750 2.583 3.791 5.273 

150 16.150 22.450 2.816 6.505 12.833 

LSD0.05 0.2268 0.3416 0.0116 0.0941 0.05963 

 

3- Effect of salt stress with different levels of 

salt on the fresh and dry weight of callus after 

45 days. 

  

Table (3) shows there were significant effect 

of sodium chloride salt concentrations on the 

fresh and dry weight of callus tissue. Control 

treatment outperformed the rest of the 

treatments and gave the fresh weight of 0.3100 

mg, while the treatment gave 150 mmol.L- 1 

the lowest fresh weight. It reached 0.1100 mg. 

The results also showed  there were significant 

effect of sodium chloride salt concentrations 

on the dry weight of callus between the 

treatments. As control treatment outperformed 

the rest of the treatments and gave a dry 

weight of 0.0500, while the concentration of 

150 mmol.L-1 gave the lowest dry weight of 

0.0133. amalgam. In general, adding a 

stressful factor to the growth medium leads to 

inhibition of cell elongation and division, 

which negatively affects the growth rate of 

callus cells, as salt molecules work to hold 

water molecules, thus reducing the number of 

free water molecules available for absorption 

by callus cells, which negatively affects 

pressure. Fullness, or as a result of the ionic 

toxic effect of chlorine and sodium ions in the 

salt stress treatment [23]. The decrease in cell 

growth rates in callus exposed to salt stress 

may be due to a decrease in nutrients in the 

growth medium, as well as a decrease in the 

availability of nutrients necessary for plant 

growth [24] The differences in the response of 

plant callus to growth in salt media are due to 

the genetic nature of the plant in the nature of 

callus growth and its influence on levels of 

salt stress and the subsequent modifications in 

the shape of the callus cells that make them 

adapt to salt media and continue to grow at 

different rates depending on those 

modifications [25.] 
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Table (3): Effect of salt stress with different levels of NaCl on the fresh and dry weight (mg) of 

callus after 45 days. 

 

NaCl 

Mmol.L
-1

 

 

Fresh weight 

mg 

dry weight 

mg 

 

0 

 

0.3100 0.0500 

 

50 

 

0.1700 0.0330 

 

100 

 

0.1533 0.0300 

 

150 

 

0.1100 0.0133 

 

LSD0.05 

 

0.05435 0.01441 

 

Conclusions 

 

 

Sterilization with sodium hypochlorite at a 

concentration of 3% for 20 minutes was 

effective in sterilizing the surface of plant 

parts, and we recommend using it on the leafy 

parts of other plants. The percentage of 

alkaloids changes with increasing stress, as 

shown by the results of the analysis of 

secondary compounds using an HPLC device 

for crushed callus with the combination (2,4-D 

mg.L-1 1 x 0.5 mg.L-1 BA) and sodium 

chloride salt added to the medium in different 

concentrations (0,50,100,150) mmol (50 

mmol) gave the highest concentration of the 

active ingredients (vincristine and vinblastine). 

Also, there were changes with increasing 

stress as shown by the results of proline and 

Na and Cl Ions (50 mmol) gave the highest 

concentration of them. Adding salt stress 

represented by sodium chloride to the 

development medium led to changes in the 

fresh and dry weights, as the control treatment 

recorded the highest average for the fresh and 

dry weights. 
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