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AćĘęėĆĈę

Tagetes erecta (African marigold) has various medicinal values. The present
studyhas beenundertaken to evaluate the effects of extracts of the fresh leaves
and ϐlowers of Tagetes erecta on oral ulcer models in wistar albino rats. The
anti-ulcer activity of the extracts of Tagetes erecta (2.5% and 5%) was com-
pared among leaf and ϐlower extract and with the standard drug, Triamci-
nolone. Phytochemical screening of plant extract, extract action on oral ulcer
and histopathology analysis were carried out. Tagetes erecta leaf and ϐlower
extracts have showed the presence of alkaloids, ϐlavonoids, and carotenoids.
Results has that Tagetes erecta leaf extract showed signiϐicant oral ulcer pro-
tective activity (83.6%) compared with the standard drug Triamcinolone. In
the present work it can be concluded that the hydro alcoholic leaf and ϐlower
extracts of Tagetes erecta gel have better potential against oral ulcer which
supports the traditional claims in folklore medicine.
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INTRODUCTION

An oral ulcer is a rupture in the mucous membrane,
which positions inside of the mouth. It generally
seems to be a depression in the mucous membrane
and typically has white or yellow colour and is usu-
ally very painful (Knecht and Mishriki, 1999; Scully,

2000). Since the pharmacological drugs encom-
pass numerous adverse effects, the present paper
is a step to open insight for therapeutic efϐicacy of
Tagetes erecta against oral ulcer. The effectiveness
of Tagetes erecta has not been tested in oral ulcers
or ulcers of the mucous membrane. With the ris-
ing requirement to discover better antiulcer agents
in therapeutics the study has been conducted.

Tagetes species ϐit in to family Asteraceae as well
as it is used in diverse areas like medicines, cos-
metic preparation and is most extensively used as
ornamentals (Piccaglia et al., 1998; Gutierrez et al.,
2006). Lutein is one among the major compo-
nents and the main colorant of this plant (Patel
et al., 2017; Nguyet et al., 2019). The leaves are
described to be operative against piles, kidney trou-
bles, and wounds. The ϐlower is beneϐicial in
fevers, carminative, astringent, scabies, stomachic
and liver complaints and is also hired in diseases
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of the eyes (Nikkon et al., 2011; Dasgupta et al.,
2012). It displays diverse pharmacological effects
like antibacterial activity, hepato-protective activity,
anti-microbial activity, insecticidal activity, nemati-
cidal activity, mosquitocidal activity, wound healing
activity, larvicidal activity, analgesic and antioxidant
activity (Wang et al., 2016; Bhattacharyya, 2017).
However, the effectiveness of Tagetes erecta extract
gel has not been tested in ulcers of themucousmem-
brane. Thus, the current study was carried out to
examine the effects of the fresh leaves and ϐlow-
ers of Tagetes erecta extract gel on oral ulcer mod-
els in wistar albino rats. The research intended at
comparing the healing potential of the leaf and the
ϐlower extract gel. The study also compared the
healing potential of the plant extract versus the stan-
dard drug, triamcinolone and the duration taken to
heal and potency of the extract against the ulcer
model.

MATERIALS ANDMETHODS

Collection and preparation of the sample
The fresh ϐlower plant of Tagetes erecta was col-
lected from the Tamil Nadu Agricultural Univer-
sity botanical garden, Coimbatore. The plant was
recognized and authenticated by BSI, the Botani-
cal Survey of India, and a voucher specimen was
dropped with a voucher specimen sample No.
BSI/WRC/Tech./2012/431 The shade dried clean
leaves and petals were powdered with the help of
an electric mixer separately.

Extraction Procedure
The fresh ϐlower and leaf part of plant was dried in
shade for 20 days. About a signiϐicant amount of
dry ϐlower petals were extracted with hydro alco-
hol at temp. 40-600C using cold maceration. The
hydro-alcoholic extract was ϐiltered and intense to
a dry mass with the help of a rotary evaporator. A
deep reddish brown viscous residue obtained hav-
ing characteristic odour. The weight of the dried
mass was calculated. The yield was expected to be
around 10%. Further the solvents were evaporated
to dryness by using vacuum oven. Extract was kept
in sterile glass bottles.

Preliminary phytochemical screening
The ϐlower and leaf extracts were exposed to phyto-
chemical screening to ϐind the existence of several
phytoconstituents like ϐlavonoids, saponins, alka-
loids and carotenoids.

Formulation of the therapeutic gel
A water soluble base like carbopol containing
methyl paraben and propyl paraben was selected

as base for both the extracts individually. 2.5
g of the extract was taken and mixed vigorously
with the gel base containing Carbopol: 2.5g, propyl
paraben: 0.10gms, methyl paraben: 0.01g, and dis-
tilled water: 97.50ml.

Experimental animals
Healthy adult albino wistar rats weighing between
200-250 g were procured and boarded in ordinary
cages at room temperature and were given food
and water ad libitum. The experimental procedure
was accepted by institutional animal ethics com-
mittee and animals were sustained under ordinary
conditions in an animal house permitted by CPC-
SEA.(1559/PO/E/S/11/CPCSEA).

Experimental induction of ulcer
Parafϐin wax heated to above 100◦ C and poured on
the dorsal surface of the tongue as a drop to induced
oral ulcer. The animals were divided into 7 groups
with 6 rats in each group. The ulcer was induced to
Group II, III, IV, V, VI and VII rats.

Group I served as normal control. Group II served as
ulcer induced ones. Group III and Group IV animals
are given 2.5% and 5% of leaf extract respectively
to the ulcer induced ones. Correspondingly, Group
V and Group VI were given 2.5% and 5% of ϐlower
extract to the ulcer induced ones. Group VII rats
were given 0.2% standard drug (Triamcinolone) to
the ulcer induced ones.

Figure 1: Percentage of ulcer inhibitionby T.
erecta gel treatment on ulcer induced rats

Results were expressed as Mean ± SEM (n=6).
***p<0.001 statistically signiϐicant as compared
with ulcer induced control group.

Administration of drug & duration
The animals in all subgroups were treated at the
same time, twice daily. A cotton swab dunked in
appropriate drug was applied topically to the ulcer
from the second day for a period of 7days.

Observation of wound healing
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Table 1: Phytochemical screeningof T. erecta ϐlowers (TEFE) and leaves extract (TELE)
Test Compounds TELE TEFE

Flavonoid test Flavonoid Positive Positive
Alkaloid test Alkaloid Positive Positive
Saponin test Saponins Negative Negative
Carotenoid test Carotenoids Positive Positive

Table 2: Ulcer size of controland experimental rats
Variable Ulcer

induced
TEFE
(2.5%)

TEFE (5.0%) TELE
(2.5%)

TELE
(5.0%)

STD

Ulcer size 14.75± 1.1 9.23± 0.8** 6.01± 0.5*** 6.7± 0.4*** 4.0± 0.1*** 3.83± 0.2***
Inhibition
(%)

- 37.4± 2.5 59.2± 2.9 54.57± 3.2 72.8±5.6 74±4.9

Resultswere expressed as Mean ± SEM (n=6). **, ***p<0.05, 0.01, 0.001 statistically signiϐicant ascompared with ulcer induced
control group. TELE= Tagetes erecta leaf extract, TEFE= Tagetes erecta ϐlower extract

Apart from observing the behavioral changes, the
animals were also being examined for the size and
appearance of the ulcer, pus formation, exudate
release, weight gain or loss and behavioral changes
from the day of inϐliction of the wound. At the end of
7 days, all the animals were sacriϐiced.

Gross lesion and oral ulcer size evaluation
The length (mm) and width (mm) of the ulcer was
digniϐied by a sliding caliper and ruler. The inhibi-
tion percentage (1%) was measured by the follow-
ing formula,

1% =
UA control − UA treated

UA control

UA: The sum of the areas of all lesions

Tissue sampling and histopathological analysis
The tissue samples of the tongue tissue from the
ulcer area along with the margins were excised and
processed for Hematoxylin Eosin (H&E) staining.
Then the tissues were hydrated and dehydrated in
sorted alcohol series. It was then cleared using
xylene and chloroform, and then it was ϐixed in
parafϐin wax. Using rotary microtome, tissues sec-
tions were taken (10µm) out and kept overnight at
room temperature. It was then de-parafϐinised and
moistened with descending alcohol concentrations
followed by dist.H2O. Using haematoxylin and eosin
stain, the sections were stained and then passed
through the ascending alcohol series. The perma-
nent slide was prepared using a DPX mount. The
slides were scrutinized under a light microscope
(20x) (Olympusmicroscope) andphotomicrographs
were captured using a Sony digital camera.

Statistical Analysis

The results were measured as the Mean± SEM
for each group. Statistical differences were evalu-
ated using a one-way analysis of variance (ANOVA).
Results were measured to be statistically signiϐicant
at p<0.05.

RESULTS AND DISCUSSION

Phytochemical screening of Tagetes erecta leaf and
ϐlower extracts have indicated the presence of alka-
loids, ϐlavonoids and carotenoids (Table 1). Many of
these compounds have been reported to have vari-
ous therapeutic properties such as antiulcer, wound
healing and mucosal protective activity (Alapaka
et al., 2019). Earlier investigation on bioactive prop-
erty of T. erecta has identiϐied the ϐlavonoid pat-
ulitrin isolated from the ϐlowers of plant as the active
ingredient (Kiranmai et al., 2011).

The pharmacological activities of marigold are
related to the content of several classes of secondary
metabolites such as ϐlavonoids, sterols, carotenoids,
tannins, saponins, triterpene alcohols, polysaccha-
rides, a bitter principle, mucilage and resin (Verma
et al., 2018). The present study found the presence
of carotenoidswhich agreewith the result of (Verma
et al., 2018). Saponins where found negative in the
analysis which is similar to the result of (Koilpil-
lai and Devika, 2012; Rajvanshi and Dwivedi, 2017).
The main carotenoid in Tagetes erecta petals is
lutein, which is found either free or esteriϐied to one
or two fatty acids. Marigold ϐlower petals are an
excellent and important source of carotenoids, par-
ticularly the yellow carotenoids such as α- and β-
carotenes and the xanthophylls, lutein and zeaxan-
thin (Siriamornpun et al., 2012).
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Figure 2: Histopathological changes in the tongue tissue of control and experimental rats

In the present study, leaf and ϐlower extracts of
Tagetes erecta gel were evaluated for its oral anti-
ulcer activity. The results of study are tabulated
in (Table 2). Among the ulcer induced rat model,
Tagetes erecta leaf extract (2.5%) showed lesser
inhibition when compared to the ϐlower extract and
higher concentration of leaf extract (5%) showed
more oral ulcer protective activity when compared
with the standard drug (Figure 1). This research
proved that the ϐlower extract (5%) of T. erecta gel
possess also highly signiϐicant beneϐicial action on
oral ulcer. The present research agrees with the
study done by (Aslani et al., 2016), who found that
ϐlower extract also exhibits its anti-ulcer activity.
Oral ulcer sizemeasurement and percentage of inhi-
bition in the oral cavitywere observed and tabulated
under (Table 2).

Histology image of normal control group has been
depicted in (Figure 2A). The histopathology ϐindings
of ulcer induced group showed an inϐiltration of the
connective tissue with inϐlammatory cells mainly
neutrophils and histiocytes, with increased vascu-
larity and perivascular inϐlammatory inϐiltrate (big
arrow) (Figure 2B). Healing process with reepithe-
lization, formation of epithelial ridges (small arrow)
and granulation tissues can be observed in the
herbal and standard treatment groups (Figure 2C-
G). It can be concluded from the study that ulcer
induced rats with 2.5% and 5% of ϐlower extract
showed the healing of ulcer with few inϐlamma-
tory cells and leaf extract (5%) showed the healed
ulcer, normal mucosa with no inϐlammatory cells
(Figure 2).Figure 2Shows that ,Histopathological
changes in the tongue tissue of control and experi-
mental rats. A: normal control rats; B: ulcer induced
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rats; C: Ulcer rats administered with 2.5% of leaf
extract gel; D: Ulcer rats administered with 2.5% of
ϐlower extract gel; E: Ulcer rats administered with
5% of leaf extract gel; F: Ulcer rats administered
with 5.0% of ϐlower extract gel; G: Ulcer rats treated
with 0.2% Triamcinolone.

CONCLUSIONS

This study established that the Tagetes erecta leaf
and ϐlower extract would be a valuable lead, which
has the prospective to be explored for its mouth
antiulcer activity in the approachingyearsby the sci-
entiϐic fraternity.
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