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Abstract

The present study investigated the cytotoxic effects of aqueous crude extracts of Vinca rosea leaves , flowers 
and seeds on cell line (L20B Cell line)in vitro , by using double dilution  series (concentration between 1.95 
– 1000 µg/ ml. 

The results showed that the cytotoxic effect of extract is dependent on type of extract, amount  of dose and 
exposure time. The concentration 1000 µg/ml gave the highest growth inhibition (IR) (74 and 74%)  to 
leaves and flowers respectively compared with control 100%  after 24 hours exposure time, but seeds were 
(49%) after 48 hours. However, low concentrations of aqueous extracts were found to induced the L20B 
cells growth and proliferation (PR), which recorded (122, 123) % by treatment with flowers extract in 1.95 
µg/ml after 72 hours. Crude aqueous extract of Vinca rosea had hormetic effect (Hormesis), because it also 
induced the proliferation of cancer cells by using low concentrations of the extract.
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Introduction

Cancer emerged as a leading cause of death in the 
world. It is a serious disease that kills millions of people 
every year, and during lifetime, it affects one in two men, 
one in three women, while it causes death of one in four 
women[1].Cancer remains a problem for scientists despite 
the existence of several methods of treatment. There are 
chemotherapy, physiotherapy and surgical therapies, 
but all of them were not convincing for doctors or the 
patient himself. Thus, research centers and researchers 
turned to find other alternative therapies for the existing 
treatments and took another approach that may have 
great hope to eliminate the disease. Commercial drugs 
cost large amounts to import, and their effectiveness is 
gradually lost by continuous use due to the resistance 
of cancer cells to these medicines [2]. Therefore, many 
countries worldwide paid much attention to their plants 
as the natural source of drugs [3]. The discovery of 
anticancer effect of alkaloids of Vinca rosea plant gave it 
a great medical importance, because these alkaloids are 
chemotherapeutical agents for different types of human 
cancers [4,5].

    About 75 types of alkaloids have been discovered, 
some of which have anticancer effects, including 
vinblastine and vincristine [6], as well as the use of this 
plant for the treatment of diabetes [7]Several studies were 
also carried out to use the plant extract in the treatment 
of microbial diseases such as skin diseases[8].Mitosis 
inhibitors such as Vinca alkaloids, derived from the Vinca 
rosea (Cathathanthus roseus) occupy a special place 
among chemotherapeutical drugs used in the treatment 
of many types of cancer [4,9].In this sense, and in order to 
enhance the study of the effect of natural plant extracts 
found in the Iraqi environment against some cancerous 
and transformed cell lines as a first step to explore their 
counter effects, this study was designed (as a part of an 
extensive study of different cell types) to investigate the 
effect of crude extracts of the Vinca rosea plant in the 
local Iraqi environment in inhibiting the growth of the 
L20B  mouse fibroblast cell line.

Materials and Method

 • Plant collection: The Vinca rosea was 
collected as an ornamental plant in the gardens of the 
College of Education/University of Karbala, and the 
plant was classified by the Iraqi National Herbarium/
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Public authority for the examination and certification 
of seeds of the Ministry of agriculture. After the plant 
was collected and cleaned, it was washed thoroughly 
by tap water, and the plant parts (leaves, flowers and 
seeds) were separated and left to dry in the dark and at 
room temperature in a well ventilated dry environment 
to prevent damage of the samples. After drying of these 
three parts, they were finely grinded with an electric 
mill, then preserved in clean plastic containers away 
from light, heat and moisture until use.

Preparation of crude aqueous extracts of Vinca 
rosea: The cold aqueous extract was prepared according 
to the method used by Harborne et al[10], by taking 50 g of 
the dry powder for each part of the plant and adding 250 
ml of distilled water and left the mixture on the magnetic 
stirrer at room temperature for 3 days, then the mixture 
was filtered by gauze then by filter paper (Whatman 
No.1). After that, the supernatant was dried to get the 
dry powder from which the required concentrations 
were prepared.

 Indicative chemical detection of effective 
compounds: The types of secondary chemical 
metabolites found in the studied plant extracts (alkaloids, 
terpenes, flavonoids and glycosides) were determined, 
depending on what is stated in [10].

Study toxic effects of Vinca rosea extracts on the 
growth of (L20B) cell line

Type of the studied cancer cells: The (L20B) 
mouse fibroblast cell line was used by passage (18). 
The cells were grown on tissue culture medium with 
Minimum Essential Media (MEM), supplied by Sigma 
(USA) company with 5% (Fetal Calf Serum / FCS) 
supplied by the company itself.

Cytotoxic effects: Multiple (96) tissue culture 
microtiter plates, flat bottom  were used to perform this 
experiment, which included three stages: 

Cell seeding:

- After the growth and multiplication of cells, the 
containers with monolayer were taken, then cells were 
harvested using Trypsin-Versin (T.V) solution.

-   Twenty ml of the serum-containing culture 
medium was added to each container and mixed well. 
Then, the cells were counted by the (Haemocytometer) 
using the (1%) trypan blue dye according to what 

indicated by Freshney [11].

- By a micro pipette, (0.1) ml from the cell suspension 
was taken and placed in each well of the plate. Each 
well contained (1 × 10 4) cell / well. The surface of the 
plate was then covered with a special sterile transparent 
adhesive paper for this purpose and the plate was moved 
gently, after that incubated at (37C0) until the next day to 
allow (cell attachment).

2- Exposure of cancer cells to the plant extract:

The next day of seeding, serial dilutions were done 
in sterilized test tubes for each type of plant extract 
using the MEM-Serum free media, and dilutions from 
1/2 to (1/1024) started gradually, which yielded the 
concentrations from 1000 to 1.95 µg/ml) respectively, 
taking into account to prepare the dilutions simultaneously 
at work. The culture media was poured from the wells 
after lifting the adhesive paper. The column No. (1) 
was considered as a negative control, as 0.2 ml of the 
serum free culture medium was added to it, while to the 
columns from 2 to 12 the dilutions of the extract, which 
were prepared as (0.2 ml / well / concentration) were 
added, and then a new layer of adhesive paper was re-
placed on the surface of the plate.

The plates were incubated at (37C), while exposure 
times were (24,48 and 72) per hour.

Cytotoxicity assay:

Crystal violet stain was used to detect the cytotoxic 
effect of the extracts on cells pursuant to the following:

After the end of each incubation period, the plates 
were taken and their contents were poured and then 
washed with Phosphate Buffer Saline (PBS) solution, 
and 0.1 ml of crystal violet stain.

 was added to each well, and left for (20) minutes. 
The cells were then washed with PBS solution several 
times until the excess stain disappeared. After the plates 
were dried completely, the results were read using the 
ELISA microplate spectrophotometer at a wavelength 
of 492 nanometers. The mean inhibitory Rate / I.R was 
measured according to the equation indicated by [12], and 
the mean proliferation rate / PR was calculated according 
to[13].

Finding

Indicative detection of active chemical 
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compounds: Detection of chemical compounds in 
the Vinca rosea extract showed that they contained 
(alkaloids, terpenes, flavonoids and glycosides).

Cytotoxic effect of  Vinca rosea extract on (L20B) 
Cell Line

Cytotoxic effect of the leaf extract:The toxic 
effect of leaf extract was studied in the L20B cell line by 
passage (18). The results shown in figure (1), revealed 
that the inhibitory toxicity effect was on the first day 
of exposure because it gave the best results, when 
the highest percentage of inhibitory rate (IR) growth 
inhibition was 74% at the concentration of 1000 µg/ ml of 
the extract after the first 24 hours of exposure. After that, 
the inhibition decreases as the concentration decrease, 
however, it remains effective. The lowest concentration 
used of 1.95 µg / ml gave a 41% growth inhibition. It is 
also noticed that the inhibitory effect 48 to 72 hours after 
treatment with plant extract was generally similar to the 
treatment after 24 hours, although it began to decline 
over time, because the highest rate of growth inhibition 
was 61% and 40% (with a viability rate of 39% and 
60%) at 1000 µg/ml concentration after 48 and 72 hours 
of treatment respectively.

Figure (1): Effect of aqueous extract of the Vinca rosea leaves 
on  the percentage of inhibitory rate on L20B  cell line after 
different exposure time.

Cytotoxic effect of the flower extract: The results 
of the treatment of the L20B cell line with the Vinca rosea 
flower extract revealed that the inhibitory effect was 
similar for the three periods of time and gave a similar 
growth inhibition rates (IR) when using the first three 
high concentrations, reaching (74, 74, 65)% after 24 
hours and (74, 73, 58)% after 48 hours and (71,62,56)% 
after 72 hours at the concentrations (1000, 500 , 250) µg / 
ml respectively. After that, the inhibition gradually began 
to decline with decreasing the concentration reaching to 

(8.3)% at 1.95 µg/ ml after 24 and 48 hours of exposure 
respectively as shown in figure (2). While the rate of cell 
growth was gradually increased beginning from 62.6 
µg / ml making the proliferation rate reach to 123% at 
1.95 µg / ml after 72 hours of treatment compared with 
control (100%).

Figure (2): Effect of aqueous extract of the Vinca rosea flowers 
on  the percentage of inhibitory rate onL20B  cell line after 
different exposure time.

Cytotoxic effect of seed extract:There was less 
inhibition effect of the extract of Vinca rosea seeds 
on the L20B cell line compared with the two previous 
extracts (leaves and flowers). The best results were 
observed after 48 hours of exposure and then the rate of 
inhibition of growth decreased after 72 hours (increased 
cell viability). The toxic effect reached to 42% (cell 
viability 58%) after 24 hours of treatment at the highest 
used concentration of 1000 µg/ ml. In addition, the 
growth-stimulating effect appeared after 72 hours of 
treatment only, ranging from (110-122)%,  and began to 
appear at the concentration of 7.8125 µg/ ml reaching 
to a minimal concentration of 1.95 µg/ ml respectively. 
figure (3).

Figure (3): Effect of aqueous extract of the Vinca rosea seeds 
on  the percentage of inhibitory rate onL20B  cell line after 
different exposure time.

Comparison effect of the exposure time on the 
viability of the L20B cell line of the three studied 
extracts.
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  When a comparison between the viability of the 
three studied extracts (leaves, flowers and seeds) at 
each time of exposure, it was found that the first 24 
hours of treatment showed the highest growth inhibition 
rates, as the viability of the cells was (26)%, (growth 
inhibition rate was 74%) for leaf and flower extracts and 
at the highest treated concentrations with 1000 µg/ ml 
(Fig. 4). In addition, results of 48 hour exposure were 
generally different from the 24 hour exposure, since 
the inhibition rate of leaves and flowers declined, while 
the highest rate appeared when the seed extract was 
used reaching to (49%), (51% viability) at 1000 µg/ 
ml concentration, and these rates decreased for all used 
concentrations compared with the exposure time of 24 
hours (figure 5). The cell inhibitory rate within 72 hours 
of exposure was (40%, 71% and 42%) at 1000 µg/ml, 
(the viability rate was 60%, 29% and 58%) respectively, 
compared to control 100% (figure 6). It is observed that 
the viability rate of these cells begin to increase when 
low concentrations of flower and seed extracts are 
used to reach the highest viability rate (122 and 123)% 
respectively at 1.95 µg/ ml concentration. The results 
obtained showed that L20B cells were more sensitive to 
leaf and flower extracts and less sensitive to seed extract 
due to the high rate of cell viability.

Figure (4): Comparison the effect of aqueous extracts of Vinca 
rosea on L20B cell viability after 24 h. exposure time.

Figure (5): Comparison the effect of aqueous extracts of Vinca 
rosea on L20B cell viability  after 48 h. exposure time.

Figure (6): Comparison the effect of aqueous extracts of Vinca 
rosea on L20B cell viability  after 72 h. exposure time.

Due to the importance of finding effective 
substances against cancer and finding more types of 
plants that possess these substances, the Vinca rosea, 
one of the locally available medicinal plants with 
different therapeutic properties, was [selected to identify 
the effects of crud aqueous extracts on L20B cell line] 
(as part of an extensive study in this field in many cancer 
cell lines) and the extent to which these extracts can be 
used as anticancer medical treatment in the future.The 
extracts of Vinca rosea contain many compounds and, as 
shown in the indicative chemical detection, the presence 
of alkaloids, terpenes, flavonoids and glycosides which 
may contribute to the better killing of cancer cells as a 
result of synergistic effect between them, which may 
reduce the toxicity of the used pure compounds.

  The results showed that the crud extracts played 
a role in killing LB20 cells and inhibiting their growth 
and their division in vitro. The results indicated that the 
toxic effect of Vinca rosea on L20B cells was based 
mainly on the concentration used,  exposure time and 
type of extract. The leaves extract had the best effect. 
On the other hand, it is observed that this type of cell, 
according to the results of this study, is sensitive to the 
prepared therapeutic aqueous extracts, as it inhibited the 
growth of cells, on contrary to the seed extract, which 
did not exceed the percentage of 49% inhibition after 
48 hours of treatment using the high concentration of 
1000 µg/ml, then the inhibitory effect is reduced when 
the exposure time is increased for all types of extracts. 
These results indicate that the effect of leaves and flower 
extracts is during the first 24 hours of exposure and at 
high concentrations, so when its effect is diminished, 
the living cells begin to reactivate and divide, showing 
the importance of giving repeated and continuous high 
doses to ensure the killing of all remaining cancer cells. 
The same thing occurs with the seed extract, which gives 
the best results after 48 hours of exposure and then the 
inhibition decreases and the cells reactivate.
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  A study performed by Yaseen et al[14]who compared 
between the two types of alcohol and aqueous extracts, 
and found that alcohol extracts are more effective than 
their aqueous counterparts on Hep-2 cells. This may 
be due to the fact that the ratio of the active substance 
extracted with ethanol (70% ) is greater when using the 
aqueous extract, and this is reported by Harborne et al[10]. 
In two local studies on the same extracts in two cancer 
cell types - human cervical cancer cells (Hela-cells) [15] 
and human brain cancer cells (AMAG) [16], the results 
showed that both types of cancer cell lines were resistant 
to the aqueous Vinca rosea extracts (Leaves, flowers 
and seed), where low inhibition rates were recorded 
(not exceeding 46% in Hela cells and 64% in AMAG 
cells) using the highest concentrations (1000 µg/ml), 
while the L20B cells were shown to be sensitive to the 
same extracts. This is likely due to different receptors 
and antigenic determinants on the surface of each of the 
cancer and  transformed cells.

  The crud extracts of Vinca rosea contain a high 
percentage of alkaloids, which contain more than 75 types 
[17], as well as the presence of terpenes, phenols [18] and 
many mineral elements [19]. The proportion of secondary 
metabolic products in the plant varies according to the 
type of plant organ (leaves, flowers or seeds), and this 
is also affected by surrounding environmental factors[18]. 
Alkaloids are themost important and most effective 
substances in these extracts. The mechanism of their 
action is to inhibit the mitotic division, to keep the cells 
in the metaphase by inhibiting the polymerization of the 
protein Tubulin which is responsible for the formation 
of spindle fibers [9,20]. In addition, alkaloids inhibit the 
building of nucleic acids in vitro[21]. Several previous 
studies have also indicated that Vinca rosea alkaloids are 
effective against cancer cells, including human cervical 
cancer cells (Hela cells), because low concentrations 
cause inhibition to spindle fibers action [22,23]. On the 
other hand, Parekh and Simpkins [24] confirmed that these 
alkaloids affect on cancerous lymphocyte cells of rat and 
on human ovarian cancer cell line that are resistant to 
commonlychemotherapies used such as Cisplatin, as well 
as its being more effective than Taxol and Adriamycin. 

  Regarding the effectiveness of phenolic compounds, 
including flavonoids, which have an antioxidant effect 
by removing the generated free radicals and they direct 
the cell to enter apoptosis stage [25].

  Many effective compounds effect on opposite 
directions depending on the concentration used. As 
noted by the above results, high concentrations inhibited 
the growth of L20B cells, while the low concentrations 
stimulated growth of these cells, increasing the viability 
by (122-123)% compared to the control (100%), 
indicating that the extract under study has a Biphasic 
effect [26], or Hormetic effect. There are many chemical 
therapeutical compounds, antibiotics, and toxins whose 
action is governed by the Hormesis phenomenon 
(abiological phenomenon common in toxicology), 
which act at low concentrations to stimulate, and may 
be useful to the organism, especially when the immune 
cells are activated, while high doses cause partial or total 
inhibition to the cells [27]. 

It is worth mentioning that the extract used in 
this study is crud extract, it contains many types of 
active compounds whose effectiveness was previously 
indicated or not mentioned, which supports the results of 
the emergence of antagonism in the influence on L20B 
cells depending on the concentration used. It is likely 
that its effect on the genetic material is in two directions, 
the first causes the inhibition of certain genes, while the 
other stimulates growth and multiplication.

Conclusion

The results showed that L20B cells were more 
sensitive to leaf and flower extracts and less sensitive 
to seed. 
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