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ABSTRACT 

Background: Many studies over millennia have been carried out to 

determine a widely used medicinal plant throughout the world. Of 

these, most of the therapeutic properties of Nigella sativa (N. sativa) 

seeds are due to the presence of thymoquinone which is major 

bioactive component of the essential oil outcome, whereas melanin 

was unknown to exist in N. sativa before despite the fact that the seeds 

have a widely used medicinal plant throughout the world still need 

more studies. Objective: To investigate the cytotoxic effect of aqueous 

extracts of melanin extracted recently from N. sativa (NSM) seed coats 

on in vivo and in vitro safety outcome and thus used as a new bioactive 

contents and/or a promising natural therapeutic extract from a plant. 

Materials and Methods: Wistar rats and experimental mice in vivo  

tests with different NSM aqueous extracts doses according to their weight through 

intraperitoneal injection (i.p.) have been undertaken. Also, histopathological in vitro section 

tests using rat’s liver, intestines, kidney and testes segments were also observed and LD50 

weas calculated. Either, different doses of NSM for in vitro viability of cells performed on 

Vero cells to analyses the cytotoxic activity of the extracts obtained. It was determined by 

cell death assay using the 3-(4,5-dimetylthiazol-2-yl)-2,5 diphenyltetrazolium bromide 

(MTT) colorimetric assay tests. Also, morphological changes and CC50 were obtained and/or 
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calculated. The cytotoxic effects of NSM extracts in experimental animals found safely, 

inducing action of NSM extracts in dose-response curves for each cell. Results: study 

showed that NSM extracts were significantly high safety during cell growth in a dose-

dependent manner without inducing damage of in vivo and in-vitro cells used. The obtained 

data indicated the possible therapeutic and safety actions of the NSM aqueous extracts and 

that might pave the ways of its using as new bioactive compound and/or a promising health 

extract derived from a plant. Conclusion: The present work is an effort to provide in vivo and 

in vitro detailed and safety margins in using melanin extracts of the literature on scientific 

researches of the pharmacy-toxicological guide and thus lightening presence of melanin from 

N. sativa seeds. 

 

KEYWORDS: Cytotoxicity, Melanin, Nigella sativa, Vero cells, MTT assay. 

 

INTRODUCTION 

Nigella sativa L. (N. sativa), of the botanical family Ranunculaceae, have been reported in the 

scientific literature to contain essential oil, fixed oil, saponins, alkaloids, flavonoids and 

polyphenolic compounds.
[1] 

Hajhashemi and co-authors have been reported that the phenolic 

extracts of N. sativa seeds show considerable analgesic and anti-inflammatory 

pharmacological activities.
[2]

 Many other authors have demonstrated therapeutic effects for N. 

sativa seeds extracts or its constituents such as thymoquinone and fixed seed oil.
[3] 

Furthermore, seeds of N. sativa and their oil have a long history of folklore usage in various 

systems of medicines for a variety of conditions and treatments related to respiratory health, 

stomach and intestinal health, purgative, pityriasis, eye-scores, snakebite and scorpion 

stings
[4,5]

 and it is used to treat many diseases such as hypercholesterolemia, diabetics, tumor 

and gynecological disorders for several years.
[6,7,8,9] 

 

Islamic medicine regards the N. sativa plant seeds as one of the greatest forms of healing 

medicine available. However, the Islamic prophet Mohammad once stated that the black seed 

can heal every disease except death. Avicenna, most famous for his volumes called The 

Canon of Medicine, refers to Nigella as the seed that stimulates the body's energy and helps 

recovery from fatigue and dispiritedness. It is also included in the list of natural drugs of 

'Tibb-e-Nabawi'.
[10] 

However, most of the studies on N. sativa did not take note of the rich 

presence of melanin in this plant. Literature reviews of the last few decades report the 

discovery of melanin biopolymers in many plant seeds.
[11,12]

 However, several recent studies 

http://en.wikipedia.org/wiki/Islam
http://en.wikipedia.org/wiki/Prophets_of_Islam
http://en.wikipedia.org/wiki/Muhammad
http://en.wikipedia.org/wiki/Avicenna
http://en.wikipedia.org/wiki/The_Canon_of_Medicine
http://en.wikipedia.org/wiki/The_Canon_of_Medicine
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have revealed a substantial occurrence of melanin in the seed coats of the N. sativa (NSM) 

plant.
[13,14]  

 

In these studies, melanin represents around 15% of the seed coat alone; amounting to around 

2.5% of the total mass of the seed. Melanin was unknown to exist in N. sativa before despite 

the fact that the seeds have traditionally been used for thousands of years in the Middle East, 

Far East and Asia as a food additive and as a herbal health aid.
[15]

 This study considers for the 

first time the cytotoxic effect of NSM aqueous extracts on in vivo and in-vitro and thus 

supports findings of scientific literature reported for melanins from other natural life sources, 

and suggests the use of N. sativa seeds and/or its melanin extracts as a rich source of Herbal 

Melanin for future applications of health protection and/or as a promising treatment of many 

diseases. 

 

To the best of our knowledge, there are no reports of cytotoxic effects of NSM aqueous 

extracts using monkey Vero cell lines until now, however, in-depth survey of relevant 

scientific literature we found that NSM has been used in studies on human monocytic THP-1 

cells and human embryonic kidney 293 (HEK293) cells in the induction of IL-8 by PBMC.
[16]

 

 

MATERIALS AND METHODS 

Morphology of the plant 

N. sativa is an annual flowering plant which grows to 20-90 cm tall, with finely divided 

leaves, the leaf segments narrowly linear to thread-like. The flowers are delicate and usually 

colored white, yellow, pink, pale blue or pale purple, with 5-10 petals. The fruit is a large and 

inflated capsule composed of 3-7 united follicles, each containing numerous seeds.
[17,18]

 

 

A collection of plant material 

The herbal melanin extracted from N. sativa seeds L. which used in this study has been 

supplied as a gift by its discoverer and manufacturer Professor Adil Magzoub Haseeb, 

College of Science, King Saud University, Riyadh, Kingdom of Saudi Arabia. 

 

In vivo methods 

Rats’ treatments 

Twenty male albino Wistar rats, 4 – 5 months old weighing approximately 220 – 250 g, were 

used in the present study. Rats were maintained under controlled temperature, humidity and 

12 hour light/dark cycles. The animals were fed standard rodent chow and allowed free 
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access to water ad libitum and were kept for one week prior to any procedure to allow proper 

acclimatization. Animal care and use were approved by the Ethics Committee of Faculty of 

Dentistry- King Saud University-Saudi Arabia.  

 

The experiments were carried in accordance with the Guide for the Care and Use of 

Laboratory Animals
. 

After acclimatization, rats were divided randomly into the following 

groups (5rat/group): 

 

 Control group; animals in the control group were injected with normal saline single 

intraperitoneal (i.p) doses. Rats in the groups 2, 3, 4 and 5 were treated by a single 

intraperitoneal (i.p) injection of the aqueous extracts of the NS melanin at doses of 10, 20, 

50 and 100 mg/kg, respectively, for 3 consecutive days. Control rats and NS melanin 

treated groups were all sacrificed either just before (0), or after 1, 2 and 3h following 

normal saline and/or aqueous extracts of NS melanin treatment. 

 Initially, pilot experiments were performed in rats to find out the effectiveness of melanin 

in reducing blood glucose levels. Melanin was tested in (i.p.) at a dose up to 400 mg/kg 

(data not shown). 

 

Preparation of the NSM solution 

The extraction and characterization of NSM extracts have been carried as described before.
[19]

 

Briefly, the N. sativa seeds were solubilized in an alkaline solution of NaOH (pH 12.5) for 

3h. This solution was then centrifuged and filtered and melanin was precipitated from it at pH 

2 using cons. HCl to regulate the pH to 7. However, this treatment procedure was repeated 

for almost 3 times to ensure a higher purity of melanin solutions wished for this experiment 

and thus it was thoroughly washed with distilled water and filtered out till it completely was 

dried and keep at 80˚C and served as aqueous extracts of melanin until the time of using later.  

 

Toxicological melanin Information 

Determination of Lethal Dose 50 (LD50) in rodents 

Five grams of melanin powder was dissolved in 80 ml of 2M NaOH in water by the aid of 

thorough mixing. The solution was then neutralized, using 2M HCl, too (pH =7). The volume 

was then completed to 200 ml using distilled water (approximately 40 ml water) several 

batches of the solution were then prepared. 
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Mice treatment 

Male albino white mice (weight 25 g) and Wistar rats (weight 200 g) were divided into 

groups (n = 10 animals per group). For the determination of intraperitoneal (i.p.) LD50 doses, 

the animals in the different groups were injected i.p. with doses of 20, 50, 100, 200, 400 and 

800 mg/kg. Following treatment, all the animals were observed for six continuous h and 

thereafter at intervals 2–12 h. All behavioral changes and death during the observation period 

were recorded.  

 

Skin allergenicity tests 

In Wistar rats (weight 200 g) (n = 6 animals per group), a skin area covering 20 cm2 was 

cleared from hair in each rat using thioglycollate hair remover. Three h later, melanin 

solution (25 mg/ml) was applied to cover the whole area. The treated area was then observed 

for 60 minutes to note any redness or edema. The control group was treated with melanin 

vehicle: Skin irritation tests in rats: application of 1 ml of 2.5% aqueous solution (pH =7) did 

not produce any vasodilatation redness or edemas. Eye irritation tests white New Zealand 

rabbits: application of 0.5 ml of 0.25% aqueous solution (pH=7) produced only very slight 

redness but no lachrymation (all data are not shown). 

 

Histological method 

The tissue (Kidney, liver, intestine, and testes) samples were collected and fixed by immersed 

them in 10% neutral buffered formalin (10% NBF) for 72 h. the samples were processed 

overnight by passing them in ascending series of alcohols (dehydration), clearing with three 

changes of xylene and infiltrated in melted paraffin wax using automatic tissue processor 

(VIP tissue, Tek 5 Jr, Sakura, Japan). Tissue samples were embedded in paraffin blocks. 

Rotary Microtome (RM2245, Leica, Germany) were used to cut four-micron thickness 

sections. To detect the histopathological changes might occur in sacrificed rats’ cell sections; 

all cells were the stained laboratory with hematoxylin and eosin for that purposes, mounted 

with DPX before viewing under the light microscope with a mounted camera for 

interpretation and taking required images. 

 

In vitro evaluation of the NSM extracts cytotoxicity 

Experimental design 

Vero cells were exposed to various concentrations of NSM aqueous solutions (8-2500mg/ml) 

for a period of 72 h. Following the exposures of NSM, Vero cells cytotoxic responses were 
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assessed using MTT assays and cellular morphology using a phase contrast inverted 

microscope. 

 

Preparation of NSM solutions 

For in vitro cytotoxicity studies, the NSM aqueous extracts were not completely soluble in 

natural Ph aqueous medium solution; therefore the stock solutions of all the extracts were 

prepared by dissolving in dimethylsulphoxide (DMSO) and volume was made up with 

DMEM supplemented with 2% inactivated FBS to obtain a stock concentration (of 1 mg/ml ). 

The solutions were subsequently sterilized by filtration. Serial two-fold dilutions were 

prepared from this for carrying out cytotoxic studies. 

 

Cell culture 

African green monkey kidney (Vero) cells were cultured in Dulbecco’s modified eagle’s 

medium (DMEM) supplemented with 10% fetal bovine serum (FBS; Gibco, Grand Island, 

NY), 2 mM L-glutamine, penicillin (100 U/ml), streptomycin (100 µg/ml) and amphotericin 

B (0.25 μg/ml) (Sigma, St. Louis, MO). Cells treated with NS plant extracts were kept in 

maintenance medium containing 1% FBS, L-glutamine, and antibiotics. Cells were incubated 

at 37°C with 5% CO2. 

 

Microscopic examination for morphological alterations 

Monolayer cultures of Vero cells with (80-90% confluence) were prepared in 96 well plates. 

After removal of culture medium, cells were washed twice with phosphate buffered saline. 

Two-fold serial dilutions of the extract were prepared in maintenance medium starting from 

the concentration 64µg/ml to 2500 µg/ml and added to cells in triplicates. Wells that received 

maintenance media only were served as cell (negative) controls. Wells that received methanol 

70% were served as positive controls. All cultures were kept at 37°C in a CO2 incubator for 

72 h with daily observation for morphological changes under phase contrast inverted 

microscope connected with a digital camera (Olympus IX51, Tokyo, Japan) at 20 and 40X 

magnification. Cellular alterations were recognized in the form of cell rounding, granulation, 

vacuolation, degeneration and lysis, as well as the detachment of the monolayer. The minimal 

toxic concentration (MTC) was identified as the last concentration that induces toxic effect(s) 

on culture cells as detected microscopically after 72 hr incubation. 
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Cytotoxicity screening 

Percent cell viability was assessed using the 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl 

tetrazolium bromide (MTT) colorimetric assay developed by Mosmann.
[20] 

The MTT assay 

with modification was used to screen the cytotoxic activity of the plant extract and thus 

measuring the extracts toxicity. Briefly, cells (1x10
4
) were allowed to adhere for 24 h CO2 

incubator at 37°C in 96 well culture plates. After 72 h of incubation with crude extracts, the 

cells were rinsed with 1X PBS and incubated with 100 μL of 0.5 mg/mL MTT at 37°C. After 

30 min of incubation, the dark blue crystals of formazan (MTT metabolites) were dissolved 

in 100 μL of DMSO. The level of reduced MTT was determined by measuring the difference 

in absorbance at 570 nm using a micro plate reader (Spectra Max M5, Molecular Devices). 

Untreated sets were also run under identical conditions and served as control.  

 

MTT Cell viability assay 

The cytotoxicity of NSM aqueous extract was determined by using MTT assay (MTT-Cell 

Proliferation Assay Kit, Tervigen) tests. Vero cells (culture monolayer) are negative culture 

without treatments as control and/or other three including treated cells with NSM extracts. In 

this assay, the number of viable cells was determined calorimetrically in 96-well plates. In the 

independent set of experiment, following the incubation of confluent monolayer cultures of 

cells with two-fold dilution series of plant extracts for 72 hr. After 4 h of incubation at 37°C, 

the optical density (OD) was recorded at 570 nm in a microplate reader (BioTek, ELx800). 

Nonlinear regression analysis was performed in Excel software to determine the cell viability 

(%) using the following equation formula: 

Cell viability (%) =            OD(a) – OD(p) ×100 

                                  OD(c) – OD(p) 

  

[Where OD(a) = absorbance of the assay well sample, OD(p) = the absorbance of positive 

control and OD(c) = is the absorbance of cell control, respectively].  

 

Cytotoxicity conditions 

Using in vitro test, the 50% cytotoxicity concentration (CC50) was calculated as the 

concentration of the plant extract that induced the reduction in cell viability to 50%. Even 

though, the average of three assays with at least five concentrations within the inhibitory 

range of the compounds. The OD 570 nm of assay well, untreated and of treated cells, 

respectively. The CC50 of each compound were obtained from dose-effect curves and the 
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absorbance of the extracts or fractions when compared with cell and cell controls (all data are 

not shown). 

 

RESULTS 

Determination of the in vivo LD50 

The percentage of death in each group was then calculated. The Lethal Dose50 (LD50) dose 

i.e. the dosage that kills 50% in a group of animals, was then calculated: Acute toxicity 

studies have been conducted on rats and mice. Acute i.p. LD50 in Mice was found to be 400 

mg/kg and in Wistar rats was found to be 412.5mg/kg. For determination of the oral LD50 

doses, the procedure used above was repeated except that the melanin solution was 

administered by gavage. Doses of volumes more than 2 ml were administered at intervals of 

2h during the same day. The animals were then observed as indicated above and the LD50 

values were calculated: Acute oral lethal dose, given in 6 doses every 2 h, (LD50) for mice 

were found to be 1600 mg/kg and 1500 mg/kg for rats. 

 

Histopathological changes 

As shown in Figure 1, the histopathological analysis indicated that an experimental rats 

which had been treated with NSM aqueous extracts and served as treated group (used only 

melanin extracts at high dose of 100 mg/kg (i.p.); all the sagittal sections such as kidney, 

liver, intestine and testes had no any percentage of changes when compared with the same 

sagittal section of those cells in control rats which had no any previous kinds of treatment, 

however, control rats were only received normal saline (i.p.) during study.  

 

Cell MTT assays 

We have examined the cellular cytotoxicity effect of different concentrations of the aqueous 

extracts of NSM doses from 4 to 1000 μg/ml concentrations for 72 hr of each extract after 

exposing Vero cells line population growth in vitro using the MTT assay. Nevertheless, the 

percent cell viability of Vero cells against NSM extracts at a dose <1000 μg/ml and lower did 

not show any decrease in the cell viability. Thus, the cytotoxic effect of the NSM extracts 

regarding the percentages of the cell viability was suggested to be as higher than 1000 µg/ml 

doses as shown in Figure 2A. 

  

In vitro cells microscopic cytotoxicity assay 

In cytotoxic tested cell population growth of NSM concentration values 4, 8, 16, 32, 64, 125, 

250, 500, 1000 and 2500 μg/ml regarding the percentages of the cell viability was found to be 
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lower than 2500 µg/ml and higher than 1000 µg/ml as shown in Figure 2A and Table 1, 

respectively. However, The minimal toxic concentration (MTC) was identified as the least 

concentration of the extract preparation that induce toxic effect(s) on culture cells as detected 

microscopically after 72 hr of incubation compared to 50% of cytotoxic concentration CC50 

and the percent cell viability of Vero cells against NSM extracts at >2500 μg/ml was found to 

be toxic. Figure 2A and Table 2, respectively. 

 

Morphological changes 

Alterations in the morphology of Vero cells exposed to aqueous extracts of the NSM were 

found to occur in a concentration dependent manner. The morphological changes observed in 

Vero cells are shown in Figures 2B-G. Cells exposed to >2500 μg/ml for 3 days started to 

reduce the normal morphology (shape) and cell adhesion capacity of Vero cells as compared 

to control. As shown most of the cells exposed to high concentration of NSM seeds lost their 

typical morphology and appeared smaller in size.  

 

Figure 1:The sagittal sections of the histopathology issue from different structures of 

rat’s in vivo tests. (A–D) Sections of: liver, intestine, kidney and testes showing cells for 

rats without any treatments. (a–d) Sections of: liver, intestine, kidney and testes of 

experimental rats after treated with NSM aqueous extracts injected i.p. at the high dose 
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of 100 mg/kg to each animal model. All control rats were received normal saline (i.p.) 

during the study. The sections were stained with hematoxylin and eosin stains (H&E). 

Scale bar= 200 μm. 

 

 

Figure 2: (A) MTT assay tests showing the amount of viable cells when the aqueous 

extracts of melanin derived from Nigella sativa (NSM) seeds treated with MTT at 

different concentration in ranging from (4–1000 μg/ml). (B–G) showing a tracking 

record of morphological changes before/after NSM aqueous extracts used in vitro test by 

using Vero cell lines: (B) Vero cells without treatment as negative control group. (C) 

Vero cells with final concentration of NSM at (64μg/ml). (D) Vero cells with final 

concentration of NSM at (125 μg/ml). (E) Vero cells with final concentration of NSM at 

(250 μg/ml). (F) Vero cells with final concentration of NSM at (500 μg/ml). (G)Vero cells 

with final concentration of NSM at (1000 μg/ml). After 72 h, all the alteration of Vero 

cell lines and morphological changes were monitored and images were captured using 

camera bounded inverted microscope (100X). 

 

Table 1: In vitro Vero cells microscopic cytotoxicity assay. 

 

Note: Vero cells = Normal cells of the African green monkey kidney in vitro cells which 

served in this work as control cell lines. (+) = positive (morphological alterations of Vero 

The plant Concentrations (µg/ml) 

 Vero 4 8 16 32 64 125 250 500 1000 2500 

Cell viability% 100 98 92 90 89 86 86 84 80 71 50 

Extractions - - - - - - - - - - + 
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cells when measured via cytotoxicity assay cell lines growth, (-) = negative (No 

morphological alterations in Vero cell lines growth). 

 

Table 2: The limit in vitro activity of the cytotoxicity assay of the extracts on Vero cells 

as indicated by MTC and CC50. 

The plant 
Vero cells line 

MTC
*
                                            CC50

*
 

Extractions 2500                                            >2500 

 

*Concentration is expressed as µg/ml. MTC: Minimum toxic concentration. CC50: 50% 

cytotoxic concentration. 

 

DISCUSSION 

In pharmaceutical development, several studies have revealed that screening on toxicity and 

deselection in an early phase of development of drugs may improve the success rate of new 

chemical entities.
[21] 

Therefore medium or high throughput screening methods are necessary. 

The cytotoxicity could be identified for 70% of the compounds in these assays as compared 

with known toxicity in either in vitro assay. Notably, it had been reported that approximately 

40% of the new drug candidates fail in the developmental phase due to toxicological side 

effects.
[22]

 Nevertheless, the processes underlying basal cytotoxicity may account for the 

similarity in effects of toxins between different cell types. This may also reduce the need for 

more organ specific screening of chemicals that are structural, mechanistically and 

toxicologically unrelated. 

 

Therefore, in vitro cell toxicity assay appears a realistic and attractive alternative for 

evaluating cytotoxic outcomes due to minor differences between the toxicity responses across 

the cell lines. Moreover, human cell lines can be used, which will increase the predictability 

with respect to rat, mice, hamster, dog or monkey cells. Moreover, natural products may 

serve as a source of many phytochemicals that possess various bioactivities including to 

protect and/or to prevent different types of diseases and illnesses.
[23] 

 

Melanin is a natural pigment, it could be found in human (occurs in different cells and could 

be found external and/or internal (e.g., hair, eye, skin, inner ear and neurons), animal, plants 

(in seed coats), fungus and microorganisms in cell wall and pathways.
[24] 

The absence of this 

natural pigment in organs and/or tissues in living cells is correlated with the different disease. 

Melanin is important for the correct functioning of the cells, however, most of these functions 
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are related to protection against external insults and to confer environmental advantages to 

cells: protects sight, hearing and skin mainly in response to exposure to UV light, as an 

appropriate technique for the classification of bacteria spp., and physicochemical properties 

and thus melanin was identified as a natural pigment in life with a highly important roles in 

many biological systems.
[24,25] 

 

Melanin has been extracted from a few plants
[26,27]

 and recently it has been extracted from the 

N. sativa plant seeds.
[13] 

Indeed, a large body of studies has claimed an immunological role 

for the widely used of the NSM aqueous extracts.
[9,16] 

The seeds of the plant are well-known 

for their pharmacological effect.
[1,7,9] 

However, none of these studies has ascribed the 

biological toxic effects to the melanin, which is a constituent of the plant. The importance of 

determining the cytotoxic effects of this extracts in cell lines in vitro and/or in vivo 

experimental animals may pave the way for adding new methods in treatment using NSM 

extracts to help in preventing and/or protection from such disease that is associated with 

serious slow complications. Due to the fact that, plant extracts have beneficial activity in a 

different type of diseases producing in human beings. As per WHO, about 80% of the 

world’s inhabitant’s primary health care problems should be treated by medicinal herbal 

drugs.
[28] 

Recently, literature data focusing on using natural products from plants or herbs 

have given of exceptional value in the control of cancer, cardiovascular disease, infection, 

and inflammation.
[29,30] 

Many chemoprevention and anti-cancer agents currently used have 

their origins in plants.
[31] 

Also, it’s well known that using the natural products from plants or 

herbs has advantages, such as low side effect and low cost and also being easily accessible in 

comparison to common treatment methods.
[32]

  

 

According to the United States National Cancer Institute (NCI), plant screening program, a 

crude extract is generally considered to have in vitro cytotoxic activity of plant extracts are 

concentration which able to inhibit 50% viral replication at value ≤20 μg/mL.
[33] 

NSM 

aqueous extracts due to the fact that the elucidation of the mechanisms by which the anti-

cancer properties derived from the natural products are of immense importance. Thus, NSM 

aqueous extracts could be considered as promising cytotoxic activity extract of novel 

bioactive compounds with anti-cancer properties. Pugh et al. reported that melanins also 

could be extracted from different botanicals other than N. sativa seeds which activate NF-jB 

and induce IL-1b production and they tentatively proposed TLR2 as a receptor of 

‘‘botanical’’ melanins.
[11]

 In correlations, NSM had been reported to be able to modulate 
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tumor necrosis factor alpha (TNF-α), interleukin 6 (IL-6), TLR4 transfected cells and 

vascular endothelial growth (VEGF) production in cell line study.
[34]

  

 

Basically, in this study, aqueous extracts of melanin (NSM) in vitro cell viability data had 

been used in a different concentration in ranging from (0 - 1000 µg/ml) on Vero cells lines as 

a normal control kidney cells derived from a monkey. Nevertheless, the fewer amounts of 

viable cells and/or maximum significant death was detected at the concentration of 

1000μg/ml as compared to low concentration. However, due to the morphological data, it was 

clearly found that any decreasing of NSM aqueous extracts concentrations was followed by 

significant increases at the viability of cell lines. Thus, we recorded here only the higher 

doses of NSM in vitro cells which range from 64 to 2500 µg/ml. In correlations, in sagittal 

sections of the histopathology issue from different structures of rats in vivo tests comparing 

the rats sections tissue with the high dose of 100 mg/kg weight only as the maximum dose 

had been used, to found out they finally tissue changes might be occur due to using the higher 

doses of NSM aqueous extracts in rats tissues, because there were several reports suggested 

that in histopathological issues; almost the higher extracts doses might have some negative 

effects on the normal tissue functions particularly with the N. sativa seeds on different tissue 

functions of experimental rats and/or it may cause internal histopathological cell damages in 

some organs more than others.
[35,36] 

Therefore, we select only the higher dose, however, the 

small doses of NSM extracts e.g. at 10, 20 and even 50 mg/kg. (i.p.), respectively, were not 

changing any of tissues similar to the high dose of the extracts. 

 

The data presented in this study are in line with other recent studies which investigated the 

cytotoxic effects of the NSM aqueous extracts against different types of cell lines in 

vitro.
[37,38]

 In this study, we investigated the effects of NSM on cytotoxic cell line by Vero 

cells. Our findings are: 

 

I- NSM aqueous extracts was found to be safe and the toxic effects are lower than 2500 

µg/ml in Vero cell lines; the cytotoxic effects of the NSM aqueous extracts in Vero cell 

were found to increase in response to higher doses of extract concentrations. The data 

presented in this study are in line with other recent data indicate that the cytotoxic 

responses of the N. sativa seed extract stated that the cellular morphology by phase 

contrast inverted microscope significantly reduce the cell viability and alter the cellular 

morphology of A-549 cells in a concentration dependent manner.
[39]
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II- Acute (i.p.) LD50 of NSM in mice has been found to be 350 mg/kg and in rats was 200 

mg/kg, respectively. 

III- Acute oral lethal dose, given in 6 doses every 2h, (LD50) in mice was=1600 mg/kg; 

Rats=1500 mg/kg.  

IV- The results of the present study showed that cytotoxic effects and the CC50 value on Vero 

cell lines tests with NSM aqueous extract was lower than that specified by NCI, for 

categorization of a pure compound as an anticancer agent. Therefore, we suggest NSM 

aqueous extracts as an alternative adjuvant for cancer immunotherapy that is safe for oral 

and/or other methods of application. 

V- Experiments were carried in accordance with the Guide for the Care and Use of 

Laboratory Animals.
[40]

 

  

CONCLUSION 

This study reveals that the in vitro cytotoxic activity of the aqueous extract of NSM when 

tested via in vitro using Vero cells and in vivo live cells of experimental animals are low. 

Thus it’s possibly suggesting a new potential biopolymer-therapeutic agent for the treatment 

of certain diseases and illness with high safety. The results of this study provide the basis for 

further investigation of NSM aqueous extracts for potential identification of novel bioactive 

compounds with therapeutic properties. A more in-depth study will be necessary to determine 

whether the cytotoxic effect of NSM could be expressed fully to reveal more or less cytotoxic 

variations in the way different cell types respond to NSM. It will also be necessary to 

elucidate the mechanisms of enhancement and/or inhibition involved in the action of NSM 

aqueous extracts.     
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