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Anti-inflammatory activity of catechol derivatives on
buccal tumor cell line TR146 in vitro
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ABSTRACT
Background: Squamous cell carcinoma (SCC) is the most prevalent cancer of the oral cavity and the fifth most prevalent of
all malignancies in males. Many researchers have attempted to develop new treatments that will improve the prognosis of SCC
patients. Aim: The aim of this study was to test the anti-inflammatory potential of catechol derivatives I and II against oral SCC
cells. Materials and Methods: The structurally similar two catechol derivatives I and II were analyzed for activity against
the buccal tumor cells TR 146 cell line at various concentrations 1, 100, 250, 500 and 750 ng/ml and then incubated for 24 h.
Results: Results showed that the levels of NO in the human buccal cancer cell line TR146 was significantly decreased in a dose
dependent manner upon treatment with catechol derivative I & II at different concentrations (1,100,250,500 and 750ng ) when
compare to untreated control TR146 cells. Conclusion: Among the catechol derivatives, catechol derivative I was found to be
more effective than the catechol derivative II. This may be due to the reason of positioning the functional group in their structures.
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INTRODUCTION
Squamous cell carcinoma (SCC) is the most prevalent
cancer of the oral cavity and one of the most frequent
cancers in the world. Annually, approximately
350,000 new cases of oral and oropharyngeal SCCs
are diagnosed worldwide.[1] Following the use of
cisplatin chemotherapy, many changes have been
associated with the multidrug-resistance phenotype
of tumor cells.[2] Cancer chemotherapy is limited by
the development of drug resistance by cancer cells
and the adverse effects of antitumor drugs. The search
for novel antitumor agents that circumvent these
limitations has turned to natural plants.[3]
Semecarpus anacardium belongs to the family
Anacardiaceae, grown in sub-Himalayan, tropical and
central parts of India. Seeds of S. anacardium have
been used in the Indian traditional system of medicines
(Ayurveda and Siddha) either alone or as an ingredient
of many polyherbal formulations for treating various
ailments. Ayurveda describes the S. anacardium as a
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potent drug for arthritis, leprosy helminthic infection,
and venereal disorders.[4-6] S. anacardium seeds
have already been subjected to broad investigations
and isolation of number of compounds including
tetrahydroamentoflavone,[7]
semicarpoflavonone[8]
[9]
jeediflavanone, galluflavonone,[10] nallaflavonone,[11]
semecarpetin,[12] and anacardioflavonone.[13] Moreover,
there are a number of catechol derivatives that have been
reported in some other Semecarpus species.[14] However,
we report these compounds for the 1st time in this species.
Catechol derivatives are one of the phytoconstituents of
S. anacardium seeds that have been isolated using thinlayer and column chromatography and tested their antiinflammatory potential on buccal cancer cell TR146
in vitro, as there is no report on this aspect.

MATERIALS AND METHODS
Chemicals
Dulbecco’s Modified Eagle Medium (DMEM),
Trypsin-EDTA, fetal bovine serum (FBS), phosphatebuffered saline (PBS), Antibiotic-Antimycotic solution,
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide and dimethyl sulfoxide, and propidium iodide
were procured from HiMedia Laboratories, Mumbai,
India.
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Figure 1: Structures of catechol derivatives I and II

Plant Material
S. anacardium seeds were purchased from K.R. Vasan
Traditional and Herbal Medicine shop, Parris, Chennai,
Tamil Nadu, India. The identity of the plant was
confirmed by Professor Ramabn, plant taxonomist,
Centre for Advanced Studies in Botany, University
of Madras, and voucher specimen (MUCASB-H105)
was deposited in the department herbarium.
Isolation and Characterization
Derivatives from S. anacardium

of

b

Catechol

Catechol derivatives I and II were isolated and
characterized from S. anacardium seeds, and their
structures were confirmed by 1H,13C-NMR, IR, and
HRMS.[15] The structures of the catechol derivatives I
and II are given in Figure 1.
Cell Culture
Human buccal tumor cells TR146 lines were procured
from the National Centre for Cell Science, Pune, India.
The cells were grown in T25 culture flask containing
DMEM supplemented with 10% FBS, and the flask
was placed at 37°C in a humidified incubator with 5%
CO2. When the cells reached 70–80% confluent, the
spent medium was discarded and the monolayer was
rinsed with PBS. Trypsin-EDTA solution was added
and placed in incubator for 2 min. After incubation, 5 ml
of growth medium was added to the flask and mixed
gently. Then, it was transferred into a 15 ml falcon tube
and centrifuged at 1000 rpm for 5 min. The supernatant
was carefully aspirated and the pellet was gently
resuspended in 2 ml of growth medium. The cells were
diluted with the appropriate volume of growth medium
and aliquoted to new culture flask at the density of
2 × 103/cm2 and kept back to the controlled environment
for large-scale production. The morphology of buccal
tumor cells TR146 is given in Figure 2.
Cell Line Cultivation and Preparation for Assays
TR146 cells were plated in 6-well plates with
DMEM medium containing 10% FBS. The cells were
incubated for 24 h under 5% CO2 and 95% O2 at 37°C.
The medium was removed and washed with PBS,
and fresh serum-free medium was added and kept
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Figure 2: Morphology of TR146 cell. (a) Control cells
(b) Minimum concentration (c) Maximum concentration

in incubator for 1 h. After starvation, the cells were
treated with catechol derivatives I and II at different
concentrations (1, 100, 250, 500, and 750 ng/ml) and
then incubated for 24 h.The untreated TR146 cells
were maintained as control for 24 h. After incubation,
the cells were washed twice with PBS (pH 7.2) and
treated with 0.25% Trypsin, 2 mM EDTA in PBS
for 10 min. The cell suspension was centrifuged for
10 min in a centrifuge (600 rpm). Cell pellets were
then lysed in 50 mM phosphate buffer (pH 7.0),
followed by sonication for 2 min on ice. The mixture
was then centrifuged for 10 min at 10,000 × g and the
supernatant was assayed for NO assay.
Estimation of NO Production
The production of NO was determined by
quantification of nitrite concentrations in the medium
by the Griess reaction by Jung et al.[16] Briefly,
100 µl of cell culture medium (without phenol red)
was mixed with an equal volume of Griess reagent
(1% [w/v] sulfanilamide and 0.1% [w/v] N-[1naphthyl]ethylenediamine dihydrochloride in 0.1
N HCl), incubated at room temperature for 10 min,
and absorbed at 540 nm using a microplate reader.
A standard curve of different concentrations of
sodium nitrite was generated to calculate the nitrite
accumulated in the supernatant.
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significantly increased in a dose-dependent manner
in the catechol derivative-treated buccal cancer cells,
whereas the levels of antioxidant enzymes (superoxide
dismutase) were significantly decreased. Therefore,
the elevated levels of LPO and declined levels of
antioxidant enzymes may be responsible for these
declined levels of NO [Figures 3 and 4].

CONCLUSION
Figure 3: Effect of catechol derivatives I on NO production
in control and buccal tumor cells. (The data are expressed as
mean ± standard deviation of triplicate samples)

In the present study, the levels of NO and proinflammatory
cytokines were decreased on exposure of catechol
derivatives I and II to buccal tumor cells at 24 h when
compared to untreated cells. Thus, the data of the results
obtained in the in vitro studies conducted against buccal
tumor cells depicted that the catechol derivatives I and
II have the significant anti-inflammatory activity against
tested cell lines in a dose-dependent manner.
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