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ABSTRACT 

 

In this context, the anti-cytotoxic effects of Petroselinum crispum were studied against the toxic effects of anti-

oxidant on lymphocytes. Antioxidant is a cytotoxic agent and leads to formation of free radicals. Percentage cell 

viability changes was used as tools for studying effects of Parsley in Normal cultured lymphocytes, anti-oxidant 

treated cultured lymphocytes and anti-oxidant and Petroselinum extract treated cultured lymphocytes. Strong 

cytotoxic damage was observed in anti-oxidant treated cell culture but it was protected in lymphocytes receiving 

Petroselinum crispum extract, suggesting a protective role of Petroselinum crispum caused due to anti-oxidant 

toxicity. 
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INTRODUCTION 

Free radical formation 
1, 2

:  

Free radicals are highly reactive due to the presence 

of unpaired electron. Any free radical involving 

oxygen can be referred to as reactive oxygen species 

(ROS). Oxygen centered free radicals contain two 

unpaired electrons in the outer shell. The most 

common ROS include: the superoxide anion (O2
-
), 

the hydroxyl radical (OH ·), singlet oxygen (O2 ), and 

hydrogen peroxide (H2O2) Superoxide anions are 

formed when oxygen (O2) acquires an additional 

electron, leaving the molecule with only one 

unpaired electron. Within the mitochondria O2
- 

is 

continuously being formed. The rate of formation 

depends on the amount of oxygen flowing through 

the mitochondria at any given time. Hydroxyl 

radicals are short-lived, but haves most damaging 

effects within the body. This type of free radical can 

be formed from O2- and H2O2 via the Harber-Weiss 

reaction.  

Antioxidant defenses 

Antioxidants work to protect lipids from peroxidation 

by radicals. Antioxidants are effective because they 

are willing to give up their own electrons to free 

radicals.
 
 When a free radical gains the electron from 

an antioxidant it no longer needs to attack the cell 

and the chain reaction of oxidation is broken .After 

donating an electron an antioxidant becomes a free 

radical by definition. Antioxidants in this state are 

not harmful because they have the ability to 

accommodate the change in electrons without 

becoming reactive.
3
 

Petroselinum crispum 

Parsley belongs to the Apiaceae family of plants, and 

its Latin name is Petroselinum crispum. Parsley 

contains two types of unusual components that 

provide unique health benefits. The first type is 

volatile oil components including myristicin, 

limonene, eugenol, and alpha-thujene. The second 

type is flavonoids including apiin, apigenin, 

crisoeriol&luteolin.
4,5

  

MATERIALS AND METHODS 

The fresh leaves (750 gm) of Petroselinum crispum 

were collected from the farms of Pune, Maharashtra 

in the month of December 2008, and Human 

lymphocyte culture developed in KIT’s College of 

engineering Biotechnology cell culture laboratory, 

99.99% Ethanol (Chansho Yangyuan Chemicals 
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Chin ), Di methyl sulphoxide DMSO (Merck), RPMI 

1640    (Sigma Aldrich R6504-1L), Foetal Bovine 

serum (Himedia RM 112),  Phytohaemagglutinin 

(Himedia RM 1083), Antibiotic Pen strep (Himedia 

A001),  Colchicine (Rasayan Lab ), Trypan Blue 

stain (Trypan blue viability stain Merck),  Giemsa 

stain  

Extraction: The fresh leaves (750 gm) of 

Petroselinum crispum were collected. The plant 

leaves were coarsely powdered after shadow drying 

of 8 days. Petroselinum crispum has been extracted 

in absolute ethanol (95%) for 28 hrs using soxhlet 

apparatus. The extract was then concentrated to 

dryness in vacuum evaporator. The yield obtained 

was approximately 3 gm. The extract was dissolved 

in distilled 1ml Di-Methyl Sulphoxide (DMSO) 

solution up to its saturation. The obtained stock 

solution was of 2 mg/ml concentration in DMSO. 

Then it was sterilized by autoclaving and stored at -

20
0
C till use. 

Human Lymphocyte Culture: The lymphocyte cell 

line was obtained from the whole blood culture in 

five centrifuge tubes. The culture of lymphocytes 

was propagated in RPMI 1640 media. Culture media 

components were RPMI 1640 media (Aldrich 

Chemical Co.), 1.64gm in 100ml of autoclaved 

distilled water. Foetal Bovine serum (Himedia 

Laboratories), 11 ml for 100 ml of Lymphocyte 

media. Antibiotic Pen-Strep (Himedia Laboratories) 

1 ml per 100 ml of lymphocyte media, 

Phytohaemagglutinin (PHA) (Himedia Laboratories), 

2 ml in 100 ml of lymphocyte media. After proper 

addition of these components in autoclaved distilled 

water, this media was then filtered with help of 

syringe filter (0.22 microns).Then added 5 ml of 

media in each tube. Two drops of fresh blood were 

added in these tubes aseptically. The tubes were 

maintained in a humidified atmosphere of 5% CO2 at 

37
0
C until confluent in CO2 incubator for 72 hours.  

The lymphocyte cell line was obtained from the 

whole blood culture in five centrifuge tubes will 

receives various component as follows.  

TUBE A: Lymphocyte,  

TUBE B: Lymphocyte & Parsley Extract 

TUBE C: Lymphocyte & H2O2 (Antioxidant agent) 

TUBE D: Lymphocyte, Extract & H2O2 (Antioxidant 

agent) 

TUBE E: Lymphocyte, H2O2 (Antioxidant agent) & 

extract after 24 hours  

Incubation: The tubes were maintained in a 

humidified atmosphere of 5% CO2 at 37
0
C until 

confluent in CO2 incubator for total 72 hrs. After 72 

hours incubation live and dead cell counting had 

been carried out to observe the effect of antioxidant 

on cells.  

OBSERVATIONS 
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RESULTS 

Percentage viability: 

The Percentage viability clearly shows that, the 

hydrogen peroxide is toxic to lymphocytes and the 

extract treatment can reduce the effect of free 

radicals on cells.  

 LIVE 

CELLS 

Per ml 

Average 

DEAD 

CELLS 

Per ml 

Average 

PERCE

NTAGE 

VIABIL

ITY 

% 

TUBE A 

(Lymphocyte) 

10.13x106 0.8x106 92.68 

TUBE B 

(Lymphocyte+ 

Extract) 

8.5 x106 1.6x106 84.15 

TUBE C 

(Lymphocyte+ 

H2O2) 

1.33 x106 4.0x106 24.95 

TUBE D 

(Lymphocyte+H

2O2+Extract) 

(After 24 hrs) 

5.33 x106 1.6x106 76.91 

TUBE E 

(Lymphocyte+ 

H2O2+Extract) 

(after 48 hrs) 

4.8x106 4.8x106 50 

 

STUDENT TWO TAIL t –TEST for 2 sets 

comparison  

Hypothesis testing for comparing two 

related samples, H0: Null Hypothesis: There is NO 

significant Difference, H1: There is significant 

difference, Level Of significance: 0.01=4.604 

Sample 

Combination 

Probable 

Value 
Result 

Null 

Hypothesis 

(LYMPHOCYTE)  

Vs 

(LYMPHOCYTE

+ 

ANTIOXIDANT) 

 

4.67 

Significant 

Difference 

REJECT 

Peroxide 

damage 

YMPHOCYTE) 

Vs 

(LYMPHOCYTE

+EXTRACT) 

0.86 

No 

Significant 

Difference 

 

ACCEPT  

No damage 

(LYMPHOCYTE

+ANTIOXIDANT

) 

Vs 

(LYMPHOCYTE

+EXTRACT) 

 

19.64 

Significant 

Difference 

REJECT 

Protection 

(LYMPHOCYTE

+ 

ANTIOXIDANT 

+EXTRACT after 

24 hrs) 

Vs 

(LYMPHOCYTE

+H2O2) 

 

6.88 

Significant 

Difference 

REJECT 

Protection 

(LYMPHOCYTE

+ 

ANTIOXIDANT 

+EXTRACT after 

48 hrs) 

Vs 

(LYMPHOCYTE

+ 

ANTIOXIDANT) 

   13.61 

Significant 

Difference 

 

REJECT 

Curing 
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A significant difference in tubes states the 

curing property of extract while non-significant 

difference in tubes states neutral action of extract on 

lymphocytes. 

Analysis of Variance: ANOVA for Whole set 

Comparison 

Sample X(b

ar) 

10
6 

Sum 

of 

square 

(betwe

en) 

Mean 

of 

square 

(betwe

en) 

Sum 

of 

squa

re 

(err

or) 

Mea

n of 

squa

re 

(err

or) 

LYMPHO

CYTE 

10.1

3
 

    

LYMPHO

CYTE + 

H2O2 

1.33     

LYMPHO

CYTE + 

EXTRACT 

8.5
 

141.5 35.37 20.9

1 

2.09

1 

LYMPHO

CYTE + 

H2O2 + 

EXTRACT 

5.33     

CURING 4.8     

 

F-Ratio: Mean of square (between)/ Mean of square 

(Error), F-Ratio = 16.92, (F-distribution 5.99 at 1%) 

The F-Value for given degree of freedom is 

significant one. So the difference is significant one 

between samples. 

DISCUSSION 

In the study of protection of cells by extract- 

lymphocytes exposed to antioxidant were treated 

with extract for 48 hrs and compared with 

lymphocytes exposed to antioxidant for 48 hrs.  

 

 

 

 

 

The cell damage which was observed due to 

antioxidant toxicity was diminished in lymphocytes 

chromosome in extract treatment. Lymphocytes were 

counted with the help of Haemocytometer. The 

number of lymphocytes was greater in extract + 

antioxidant than in lymphocytes treated with only 

antioxidant. In our laboratory we have also analyzed 

alcoholic extracts of Parsley using GC-MS, we found 

many peaks we will work out on it in future. Also we 

will see the effect of extract at genetic level. 

CONCLUSION  

In Cytotoxic study, treatment with Extract and 

hydrogen peroxide resulted in significant changes in 

cell viability. Whereas the Hydrogen peroxide treated 

dose cause sudden increase in cell death as well as 

damage to chromosomes. So we can successfully 

conclude that the extract of Petroselinum crispum 

can reduce the Cytotoxicity. 
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