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Abstract: The present work is designed to evaluate cytotoxic effects of leaf extracts of Tagetes erecta at 5%
concentration during 72 hrs and 96 hrs on Allium cepa root tip cells. When the bulbs of Allium cepa treated with
leaf extract of Tagetes erecta (5%) for 72 hrs an increase in mitotic index were observed due to increase in the
proportion of Prophase cell population. But when bulbs were treated Tagetes erecta (5%) for 96 hrs a decrease in
mitotic index were observed due to decrease in the proportion of Prophase and Metaphase cell population. The
results showed that Tagetes erecta (5%) act as mitotic inhibitor at 96 hrs duration.
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1. INTRODUCTION :

Tagetes erecta, the medicinal herbs have been used in folk medicine for million years. Simply, in recent times,
scientific study of their effects has flourished. The use of species of the Tagetes genus in organic agriculture is described
in different works especially in the culture of vegetables due to its bactericidal, nematocidal, fungicide and insecticidal
action [1], [2], [3]. [4], [5],

Tagetes erecta, commonly known as marigold, belongs to the family Asteraceae. TE is exploited to treat bronchitis,
cold, rheumatic pain, headache, ulcers, and respiratory diseases[6],[7]. Essential oil of Tagetes erecta can be attributed
to its properties like anti-biotic, anti-microbial, anti-parasitic, anti-septic, anti-spasmodic [8] and antioxidant [9].

The leaves are reported to be effective against piles, kidney, troubles, muscular pain, ulcer and wounds. The pounded
leaves are used as an external application to boils and carbuncles. It is reported to have antioxidant, antimycotic,
analgesic activity [9],[10]. It also exhibits anti-inflammatory, anti-diabetic, anti-depressant, anti-bacterial and
insecticidal, activity [7],[11].

Tagetes erecta is used as a food color in the African countries because of its richness in carotenoid leutin [12]. Species
of the Tagetes genus is popular for having medicinal properties, such as analgesic, antispasmodic, immune stimulant,
laxative and anti-helmintic [13] and bactericidal [3],[4]. Scientific research has shown that many plants used in
traditional and folk medicine are potentially toxic, mutagenic and carcinogenic [14],[15],[16].

Therefore, present study aims to evaluate the cytotoxic effect of leaf extract of Tagetes erecta on Allium cepa.

2. MATERIALS AND METHODS:

The cytotoxic effects of aqueous leaf extracts of Tagetes erecta was evaluated in Allium cepa. The leaf extract was
prepared [17] and 5% leaf extract were used [18].

The onion bulb weighing approximately 20-30 grams were purchased from local market and their roots were
initially allowed to grow till 1 cm in length in normal tap water. The bulb roots were cut after 72 hrs and 96 hrs and
fixed in aceto-alcohol for 24 hrs then preserved in 70% ethanol and used as control group. Another set of onion bulbs
(20-30gm) were grown in 5% Marigold leaf extract for 72 hrs and 96 hrs respectively and used as treated group.

2.1 SLIDE PREPARATION:

After treatment, slides were prepared by Acetocarmine squash preparation [19]. Approximately 4000 cells were
randomly analysed in both control and treated group of onion bulbs.

Frequency of Mitotic index and Phases distribution were calculated.
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2.2 SLIDE SCREENING:

All the slides were examined under light microscope. The mitotic index method was used for determination of
cytotoxicity. Mitotic index (MI) was calculated as the ratio between the number of mitotic cells and the total number of
cells scored and expressed as percentage and represented by following formulae [20].

__ Totalnumber of dividing cells

x 100

" Total number of cells observed

3. STATISTICAL ANALYSIS:
The data are expressed as Mean + SE and statistical analysis was performed by using t-test.

Tablel: Effect of marigold (5%) on mitotic index in onion root- tip cells at 72 hrs and 96 hrs.

Exp Duration | Total | Total No of Mitotic Phase Distribution
Variant (hrs) No of Dividing Index(%zS.E.)
Cells cells
Scored
(N) Prophase (% + | Metaphase (% | Anaphase (% + | Telophase (%

S.E) +S.E) S.E) +S.E)
Control 72 3305 855 25.87 £0.76 22.72 £0.73 1.75+£0.23 0.64 +£0.14 0.76 £0.15
M (5%) 72 3440 1006 29.24 £0.78* 25.52 £0.74* 1.95 £ 0.24 0.87 £0.16 0.90 £0.16
Control 96 4014 1390 34.63£0.75 29.42 £0.72 3.26 £0.28 0.97 £0.16 0.97 £0.15
M (5%) 96 4310 854 19.81 £+ 0.61* 15.75 £ 0.55* 2.51+0.24* 0.95+0.15 0.60 £0.12

* Indicate significant difference with control.

4. RESULTS AND DISCUSSION:

In 72 hrs treatment duration mitotic index significantly increased from 25.87 % to 29.24%. In phase distribution,
the percentage of mitotic index of prophase is also increased from 22.72 to 25.52%. The increase in mitotic index at 72
hrs treatment of Marigold due to increase in population of cell belonging to Prophase. This suggest that 72 hrs
concentration of Marigold could not induce cytotoxicity.

In 96 hrs treatment duration, the mitotic index significantly decreased from 34.63 to 19.81% and in phase
distribution mitotic index of Prophase and Metaphase also decreased from 29.42 to 15.75 and 3.26 to 2.51 respectively.
This decrease in mitotic index was mainly due to a decrease in the population of cells belonging to Prophase and
metaphase (Table 1).

MI measures the proportion of cells in the M-phase of the cell cycle and its inhibition could be considered as
cellular death or a delay in the cell proliferation kinetics [21]. An aqueous extract of Marigold may possess ability to
block the synthesis of DNA, a phenomenon that has been reported with extract of other medicinal plant [22]. Numerous
studies have shown that whenever there is root growth inhibition in the Allium test, there is also reduction in the number
of dividing cells [23]. Thus, the Marigold leaf extract (5%) showed cytotoxic effect at 96 hrs only.

REFERENCES:
1. Vasudevan P., Kashyap S., Sharma S., (1997). Tagetes: A multipurpose plant, Bioresource Technology, 62,
(1-2), 29-35.

2. Scrivanti L. R; Zunino M. P; Zygadlo J. A., (2003). Tagetes minuta and Schinus areira essential oils as
allelopathic agents. Biochemical systematics and ecology, 31(6), 563-565.

3. Rondom M., Velasco J., Hernandez J., Pecheneda M., Rojas J., Morales A., Carmon R., Diaz. T., (2006)
Chemical composition and antibacterial activity of the essential oil of Tagetes Patula L (Asteraceae) collected
from the Venezuela Andes. Revista Latino- americana de Quimica 34, 1-3.

4. Jain R; Katare N; Kumar V; Samanta A; Goswami S; Shrotri C., (2012). In Vitro Anti-Bacterial Potential of
Different Extracts of Tagetes Erecta and Tagetes Patula. J Nat Sci Res.2. 84-90

Available online on - WWW.IJIRMF.COM Page 88



INTERNATIONAL JOURNAL FOR INNOVATIVE RESEARCH IN MULTIDISCIPLINARY FIELD

ISSN: 2455-0620 [ Impact Factor: 6.719 ]
Monthly, Peer-Reviewed, Refereed, Indexed Journal with IC Value : 86.87
Volume - 8, Issue - 6, JUNE - 2022 Publication Date: 30/06/2022

5. Dasgupta N; Ranjan S; Saha P; Jain R; Malhotra S; Saleh M.A.A.M., (2012). Antibacterial Activity of Leaf
Extract of Mexican Marigold (Tagetes erecta) Against difference gram positive and gramnegative bacterial
strains. Journal of Pharmacy Research 5 (8).4201-4203.

6. De Oliveira P. F., Alves J. M., Damasceno J. L., Oliveira R.A.M., Dias H. J., Crotti A.E.M., Tavares D. C.,
(2015). Cytotoxicity screening of essential oils in cancer cell lines.Rev. Bras. Farmacogn. 25, 183-188.

7. Lakshana S., Vijayalakshmi S., Dinkar J., Kumar A. K., (2020). Effect of Tagetes erecta gel on experimentally
induced oral ulcer model in rat. Int. J. Res. Pharm. Sci.11.1844-1848.

8. Dorman H. J. D. and Deans S. G., (2000). Antimicrobial agents from plants: antibacterial activity of plant
volatile oils, Journal of Applied Microbiology, 88(2). 308-316.

9. Gutirrez P, Martha R, Luna H., (2006). Antioxidant activity of Tagetes Erecta essential oil. Journal of Chilean
Chemical Society; 51(2).883-886.

10. Bashir S., Gilani A. H., (2008). Studies on the antioxidant and analgesic activities of Azect marigold (Tagetes
erecta) flowers. Phytotherapy Research., 22. 1692-4.

11. Singh N. and Thakur R., (2019). A Review on pharmacological aspects of Tagetes erecta Linn. Pharma Tutor
7.16-24.

12. Joiti D., (2008). Extraction of natural dyes from African Marigold flower (Tagetes erecta) for textile coloration,
AUTEX Research journal, 8 (2),49-53.

13. Priyanka D., Shalini T., Navneet V. K., (2013) A breef study on marigold (Tagetes species): a Review.
International Research Journal of pharmacy 4 (1). 43-48.

14. Mengs U., (1988). “Toxiceffects of sennosides in laboratory animals and in vitro,” Pharmacology, 36 (1).180—
187.

15. Ferreira-Machado S. C., Rodrigues M. P., Nunes A. P. M., (2004). “Genotoxic potentiality of aqueous extract
prepared from Chrysobalanus icaco L. leaves,” Toxicology Letters, 151 (3). 481-487.

16. Ekor M., (2014). The growing use of herbal medicines: issues relating to adverse reactions and challenges in
monitoring safety. Frontiers in pharmacology, 4.177.

17. Bansal J; Kumar N; Rishabha M. and Sharma P. K., (2013). Extraction and Evaluation of Tamarind Seed
Polysaccharide as Pharmaceutical In situ Gel Forming System. American-Eurasian Journal of Scientific
Research. 9. 1-5.

18. Akinboro A. and Bakeres A. A., (2013). Spermatotoxic, cytotoxic and genotoxic evaluation of agueous extract
of Ocimum gratissimum in albino mice. Open Access Journal of Medical and Aromatic Plant 4(1),10-14.

19. Verma N. and Kumari D., (2021). Evaluation of the cytotoxicity of paracetamol on onion root tip cells. World
journal of pharmaceutical research 10(2)1184-1189.

20. Kumari R., Kumari D., & Kumari A.R., (2019). Cytotoxic and genotoxic effect of profenofos on root tips cells
of Allium cepa (Onion). International Journal of Research Analytical Reviews 6(2)676 — 680.

21. Rojas E., Herrera L. A., Sordo M., Gonsebatt M. E., Montero R., Rodriguez R., Ostrosky-Wegman P., (1993).
Mitotic index and cell proliferation kinetics for the identification of antineoplastic activity. Anticancer Drugs,
4.637-640.

22. Mercykutly V. C. and Stepphen J., (1980) Adriamycin induced genetic toxicity as demonstrated by Allium cepa
test. Cytologia 45.769-777.

23. Olorunfemi D. I., Okoloko G. E., Bakare A. A., Akanboro A., (2011). Cytotoxicity and Genotoxic effect of

cassava effluence using the Allium cepa assay. Res. J. Mutagen. 1. 1-9.

Available online on - WWW.IJIRMF.COM Page 89



