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Abstract— The therapeutic properties of natural and synthetic compounds against human illnesses have [W] 3 [w]
attracted a lot of interest. The pharmacological and biological effects of coumarins are widely exploited in :,q;:%-:}-rl’t"’:ﬁ?i
TR

medicine; they include anti-inflammatory, anticoagulant, antihypertensive, anticonvulsant, antioxidant, g

antibacterial, and neuroprotective properties. Signaling pathways affecting many cellular functions may ¥ g e’ e

also be modulated by coumarin derivates. Whether or not a coumarin has pharmacological, biochemical, or [w] wEal

AL Xk

structure. The capacity to kill, repel, or otherwise impact the development of Anopheles arabiensis

therapeutic characteristics is dependent on the nature of the replacement surrounding the coumarin core @ @

mosquitoes was evaluated using seven synthetic halogenated coumarins (SVCM1-SVCM7). The
compounds SVCM1-SVCM?7 were evaluated for their bactericidal and fungicidal activities using the disc

diffusion method.
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L INTRODUCTION

More than two centuries have been devoted to
learning about coumarins. They were initially
isolated from Coumarouna odorata Aube (Dipteryx
odorata), thus their name. A secondary metabolite,
coumarin may be found in the oils of many different
plant species. According to the nomenclature given
by the International Union of Pure and Applied
Chemistry (IUPAC), the fundamental nucleus of
coumarin (Figure 1) is the molecule benzo-a-pyrone
(2H-1-benzopyran-2-one). Natural coumarins have
been identified, but the number of coumarins with
intriguing biological effects has been augmented by
synthetic derivatives resulting from substituents at
various places in the chemical structures.

More than 60 different plants contain the coumarin
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2H-chromen-2-one, 1,2-benzopyrone, which is a
semi-volatile lactone with a low molecular weight
and a pleasant aroma. Tobacco's cytotoxicity may
also be attributed to the presence of coumarins,
which were found in small concentrations.

II. COUMARINS AND THEIR
PHARMACOLOGICAL ACTIVITY

The physicochemical characteristics and
pharmacological applications of coumarins are
affected by the wide range of biological activities to
which they contribute due to their wunique
substitution pattern. Through their studies, Crum-
Brown and Frasser advanced a notion that chemical
makeup determines a substance's mode of action and

pharmacological impact.
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Fig.1. Coumarin as a basic nucleus for obtaining simple coumarins. Taken from Borges, F. et al. (2005). Accessed date 28
November 2022.

Evidence suggests that cytochrome P450 plays an
inducing role in the oxidative metabolism of
coumarins in the liver. The importance of the gut
microbiota has also been shown. Rapid absorption
and distribution throughout the body lead to
widespread detection of coumarins, with the highest
amounts seen in the liver and kidneys. It has not
been shown if oral administration of coumarin or its
metabolites leads to significant buildup of tissue. The
coumarin's elimination pathway is context- and
dose-specific. In the next paragraphs, we will discuss
the primary medicinal applications of coumarins.
Evidence suggests that cytochrome P450 plays an
inducing role in the oxidative metabolism of
coumarins in the liver. The importance of the gut
microbiota has also been shown. Rapid absorption
and distribution throughout the body lead to
widespread detection of coumarins, with the highest
amounts seen in the liver and kidneys. It has not
been shown if oral administration of coumarin or its
metabolites leads to significant buildup of tissue. The
coumarin's elimination pathway is context- and
dose-specific. In the next paragraphs, we will discuss
the primary medicinal applications of coumarins.
(Figure 2).

Scopoletin, esculetin, and osthole are the most well-
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described coumarins, and they have been shown to
have a role in the regulation of several systems,
including the cardiovascular and nervous ones.
Coumarins are well-known for their cytotoxic effects
against many cancers because to their many
N-(4-((2-((2-oxo-2H-
chromen-4-yl)oxy)phenyl)-2-(piperidin-1-
yl)acetamide) *9d; 3-(1H-benzo[d]imidazol-2-yl)
*4d.-6-chloro-2H-chromen-2-one.

antineoplastic characteristics.

III. CYTOTOXICITY ASSAY OF
COUMARINS SVCM1-SVCM7

The coumarin derivatives SVCM1-SVCM7 were
tested for toxicity against UACC-62 (Melanoma),
MCE-7 (Breast Cancer), and PBMC (Peripheral Blood
Mononuclear Cell) cell lines using the MTT assay.
Extremely harmful coumarin compounds have their
IC50 values analyzed.

The most lethal compounds against both UACC-62
(Melanoma) and MCF-7 (Breast Cancer) cells were
SVCM1, SVCM2, SVCM4, and SVCM5. UACC-62
(Melanoma) and MCEF-7 (Breast Cancer) cell lines
saw a 974, 979, 94.7, and 90.8% death rate at 50
g/ml and a 96.8, 90.9, 92.9, and 94.2% mortality rate,
respectively. A summary of these results may be
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seen in Tables 1 and 2. To demonstrate the chemicals' (Peripheral Blood Mononuclear Cells) as a reference
effects on healthy cells, we wutilized PBMC standard (Table 3).
idiopathic
Inflammatory ¥ Puimonary
Bowel Disease Fibrosis
< *2d compound
(mperatorin
Osthole Paepalanthin
Antineoplasic (citotaxic effect) Esculetin 4-hydroxycoumarin *4d compound
) M‘zlwa:ivnnn AR Rheumatoid arthritis
Agasyllin » Ostecarthritis
Antibypertensive
: ;/ \ y. \
; \ Inflammatory Scopoletin '\ /
g t,,?m \ Cancer disteses \‘é / <W>
/ soul \ N Visnad Dicournarol
Antioxidant (  Geandhittin ) \ ht// \\ /
>\ Aganin Anticxddant ; \ 4 iy
‘_.W/ activity dissases \ Yt Anticoagulation
Coumarins antibactedal N/ Vasoditstor efect
Liver Ny
Citochrome PASO Infectious - "
; diseases M, Antifungal
eneyme nbitson oo e
Ostruthin bnophyllums
Chronic Phelodenct Calanolides
discases  Newodegenerative Psoralen Osthole
Grseases Scopoletin’/ imperatorin 3
Obesity Y Ostrutin Antiviral
» / \ Psoralen
Esculetin Anticomvulsivant ( M: °'| y
v\ // osthole \
Fraddine = ' { &g‘fm RO
Osthole A\ Scopoletin / discases
/ G \\ Esculetin ;
: > Pulphn:lnmnm:lcs ( c"::;:“

Fig.2. Properties and pharmacological effects of coumarins and coumarin derivatives against human diseases.

Table 1 Cell inhibition (%) of the synthetized coumarins against UACC-62 (Melanoma) cell atthe concentration of 100

ug/mL and 50 ug/ml

Compounds ‘ 100 pg/mL 50 pg/mL
SVCM1 98.5+0.003 97.4+0.010
SVCM2 91.5+0.012 90.8+0.009
SVCM3 50.0+0.08 25.1+0.28
SVCM4 98.0+0.003 97.910.004
SVCM5 95.9+0.017 94.7+0.006
SVCM6 50.8+0.06 19.4+0.12
SVCM7 29.6x0.06 22.6+0.11
Doxorubicin -~ 92.8+0.009
Untreated - 2.8+0.195

Values are mean +SD (n=3)
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Table 2: Cell inhibition (%) of the Synthetized coumarin against MCF-7 cells at theconcentration of 100 ug/mL and

50 pg/ml

Compounds ‘ 100 pg/mL ‘ 50 pg/mL
SVCM1 97.3+0.001 96.810.003
SVCM2 95.7+0.008 94.2+0.011

SVCM3 32+0.04 2610.07
SVCM4 91.1+0.007 90.9£0.008
SVCM5 94.3+0.009 92.9+0.002
SVCMeé 31.4+0.043 28.6+0.03
SVCM?7 15.1+0.08 14.2+0.06
Doxorubicin - 90.3£0.008

Untreated - 1.240.02

Values are mean +SD (n=3)

Table 3: Cell inhibition (%) of the Synthetized coumarin against PBMC cells at the concentration of 100 ug/mL and 50

ug/ml

Compounds 100 pg/mL 50 pg/mL
SVCM1 -151.53+0.006 -95.95+0.005
SVCM2 -154.08+0.016 -98.23+0.005
SVCM3 0.26+0.002 -2.53+0.002
SVCM4 -10.97+0.011 -9.11+0.02
SVCM5 -169.64+0.011 -98.23%0.004
SVCM6 4.85+0.002 0.25+0.002
SVCM7 7.14+0.004 9.37+0.006
Doxorubicin 18.11+0.002 21.660.001
Untreated - -1.79+0.001

Values are mean *SD (n=3)

The IC50 values of the compounds SVCM1, SVCM2,
SVCM4, and SVCM5 were determined using the
UACC-62 (Melanoma) and MCEF-7 cell lines. The
IC50 for SVCM2 ranged from 28.78 to 30.93% across
both cancer cell lines, as shown in Table 4. All of the
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compounds tested demonstrated selective effects on
the cancer cell lines. Compared to the positive
control, doxorubicin, the cytotoxic effects of SVCM1,
SVCM4, and SVCM5 were much higher in UACC-62
(Melanoma) cancer cells.
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Table 4: Table showing the ICso (ug/ml) of compounds SVCM1, SVCM2, SVCM4, SVCM5 against UACC-62 (Melanoma)
and MCEF-7 cancer cells

Compounds UCAA-62(Melanoma) MCE-7
SVCM1 19.1240.01 20.73+0.02
SVCM2 30.93+0.05 28.78+0.02
SVCM4 7.282+0.03 15.39+0.01
SVCM5 1.77240.01 21.96+0.04

Doxorubicin 0.09+0.01 1.61+0.01

Values are mean +SD (n=3)

Inhibitory concentrations (IC50 g/ml) of SVCM1, SVCM2, SVCM4, and SVCM5 against UACC-62 (Melanoma)
and MCF-7 cancer cells are shown in Figures 3 and 4, respectively.

120
100 | A
c
2
i~ 5
E 5
= 60 ;;
3 £
& 40 4 g
& @
W &
'
L] 0 el 60 80 100 120 .
Concentration [pug/ml) L] 20 40 i a0 100 120
Concentration |pg/ml]
120 c 100 D
110 4 af + .
. 100 = o a0
= 2 -
£ =
z 2 -
£ €
£ R
E z W
o G 30
E
® -
10 4
. - i o 4
0 20 40 60 80 100 120 0 20 40 60 30 100 120
concentration [ug/mi} Concentration [pg/ml)

Fig.3 Inhibitory concentration of the substituted halogenated coumarins that killed cells by 50% (ICso): (A) SVCM1; (B)
SVCM4; (C) SVCM5; (D) SVCM2 against UACC-62 (Melanoma) cell line.
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Fig.4 Inhibitory concentration of the substituted halogenated coumarins that killed cells by50% (ICso): (A) SVCM]I; (B)
SVCM4; (C) SVCM5; (D) SVCM2 against MICF-7 (Breast) cell line.

IV. CONCLUSION

In an in vitro cytotoxicity assay, the compounds
SVCM1, SVCM2, SVCM4, and SVCM5 were more
effective than SVCM3, SVCM6, and SVCM7 against
the melanoma and breast cancer cell lines UACC-62
and MCF-7. These compounds were shown to induce
morphological changes, membrane modifications,
and mitochondria membrane rupture in UACC-62
(Melanoma), hence activating the caspase-3 and
causing apoptosis.

REFERENCES

[1] Kamuhabwa, A., Nshimo, C. & De Witte, P. 2000.
Cytotoxicity of some medicinal plant extracts used in
Tanzanian  traditional =~ medicine.
Ethnopharmacology, 70, 143-149.

[2] Kang, M. H. & Reynolds, C. P. 2009. Bcl-2 inhibitors:
targeting mitochondrial apoptotic pathways in cancer
therapy. Clinical Cancer Research, 15, 1126-1132.

[3] Kasibhatla, S. & Tseng, B. 2003. Why target apoptosis
in cancer treatment? Molecular Cancer Therapeutics, 2,
573-580.

[4] Kaur, R. & Rup, P. 2002. Evaluation of regulatory
influence of four plant growth regulators on the

Journal — of

reproductive potential and longevity of melon fruit fly
(Bactrocera cucurbitae). Phytoparasitica, 30, 224-230.

[56] Kini, S. G., Choudhary, S. & Mubeen, M. 2012.
Synthesis, docking study and anticancer activity of

Int. J. Med. Phar. Drug Re., 7(5), 2023

Online Available at: https:/ /www.aipublications.com/ijmpd/

coumarin substituted derivatives of benzothiazole.
Journal of Computational Methods in Molecular Design, 2,
51-60.

[6] Kontogiorgis, C. A. & Hadjipavlou-Litina, D. J. 2005.
Synthesis and antiinflammatory activity of coumarin
derivatives. Journal of medicinal chemistry, 48, 6400-
6408.

[7] Kostova, 1. 2005. Synthetic and natural coumarins as
cytotoxic agents. Current Medicinal Chemistry-Anti-
Cancer Agents, 5, 29-46.

[8] Krishnaraju, A. V. Rao, T. V. Sundararaju, D.,
Vanisree, M., Tsay, H.-S. & Subbaraju,

[9] G. V. 2005. Assessment of bioactivity of Indian
medicinal plants using Brine shrimp (Artemia salina)
lethality assay. International Journal of Engineering
Science, 3, 125- 134.

[10] Kumar, P. S., Ghosh, G., Rout, S. & Paul, D. 2013.
Synthesis and antimicrobial evaluation of some novel
4-hydroxy coumarin derivatives bearing azo moiety.
Rasayan Journal of Chemistry, 6, 147-152.

[11] Lacy, A. & O'kennedy, R. 2004. Studies on coumarins
and coumarin-related compounds to determine their
therapeutic role in the treatment of cancer. Current
Pharmaceutical Design, 10, 3797-3811.

[12] Lake, B. 1999. Coumarin metabolism, toxicity and
carcinogenicity: relevance for human risk assessment.
Food and Chemical Toxicology, 37, 423-453.

[13] Letteron, P., Descatoire, V., Larrey, D., Tinel, M,
Geneve, ]. & Pessayre, D. 1986. Inactivation and
induction of cytochrome P-450 by various psoralen


https://www.aipublications.com/ijmpd/

Verma and Jain/ Synthesis & Pharmacological Activity of Cytotoxicity Assay of Coumarins SVCM1-5VCM7

derivatives in rats. Journal of Pharmacology and
Experimental Therapeutics, 238, 685-692.

[14] Lopez-Gonzalez, ]. S., Prado-Garcia, H., Aguilar-
Cazares, D., Molina-Guarneros, J. A., Morales-Fuentes,
J. & Mandoki, J. J. 2004. Apoptosis and cell cycle
disturbances induced by coumarin and 7-
hydroxycoumarin on human lung carcinoma cell lines.
Lung Cancer, 43, 275-283.

[15] Liu, R., Sun, Q., Shi., Y. & Kong, L. 2005. Isolation and
purification of coumarin compounds from the root of
Peucedanum decursivum (Miq.) Maxim by high-speed
counter-current chromatography.Journal of
Chromatography, 1076, 127-132

Int. J. Med. Phar. Drug Re., 7(5), 2023
Online Available at: https:/ /www.aipublications.com/ijmpd/



https://www.aipublications.com/ijmpd/

