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Abstract

Curcumin, a naturally occurring molecule with a variety of therapeutic uses, has been shown to
be present in turmeric, a spice that is frequently used in Asian cooking. It has been discovered
that curcumin works well against Staphylococcus aureus (S. aureus), a bacterium that causes a
number of infections, including antibiotic-resistant ones. It has been demonstrated that curcumin
works even better when combined with other antibacterial agents. This implies that curcumin
may eventually be transformed into a potent antibiotic. Despite its potential, there are challenges
to developing curcumin into a practical antibacterial agent. S. aureus infections are a major
worldwide health concern, particularly those that are drug-resistant. However, curcumin may be
the answer we need to fight these illnesses if we move quickly and conduct adequate study. Thus,
it is imperative that we investigate curcumin's antibacterial capabilities against methicillin-
resistant and methicillin-sensitive S. aureus (MSSA) and discuss the possible drawbacks of
employing this organic substance as an antibiotic. In summary, curcumin has already
demonstrated significant promise against S. aureus and may hold the key to future success in
treating infections resistant to antibiotics. We can fully utilize curcumin and produce an effective
weapon in the fight against infectious diseases by funding research and development.
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Introduction

The active ingredient in turmeric, curcumin, has remarkable antibacterial properties through a
variety of mechanisms: its structural characteristics and generation of antioxidation chemicals
create an environment that is hostile to the growth of germs; it targets bacterial virulence factors,
disrupts the formation of biofilms, and modulates the regulation of quorum sensing, which
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prevents bacteria from adhering to host cells; when combined with exposure to blue light,
curcumin acts as a photosensitizer, preventing bacterial growth and causing phototoxicity; in
addition to direct inhibition, curcumin has anti-inflammatory effects that reduce the severity of
infections by controlling immune responses and inflammatory pathways; particularly noteworthy
is its effectiveness against antibiotic-resistant strains, offering a solution to the urgent problem of
antimicrobial resistance. Unlike traditional therapies, its unique manner of action lessens
vulnerability to the development of resistance. Additionally, curcumin's wound-healing and
antioxidant qualities enhance its therapeutic effectiveness, making it adaptable for use in tissue
regeneration and wound care. Curcumin, which comes from natural sources, has a good safety
record and few adverse effects, which makes it a desirable choice for people who prefer plant-
based antibacterial treatments. In conclusion, curcumin is a promising therapeutic agent that
effectively addresses the modern problems of bacterial infections and antibiotic resistance due to
its wide range of capabilities.

Kingdom Plantae
Subkingdom Tracheobionts
Super Division Spermatophyte
Division Mangoliophyte
Order Zingiberales
Family Zingiberaceae
Genus Curcuma
Species Longa
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Figure 1 Figure 2
Methodology

This research covered all studies addressing the antimicrobial potential of curcumin approaches
to improve the bioavailability of curcumin. For study selection, we used up-to-date databases,
including Web of Science, Pubmed, Scopus, and Google Scholar. The keywords used in our
search were “turmeric”, “Curcuma longa”, “curcumin”, “curcuminoids”, “infections” and
“antimicrobial activities”.

Materials required for the methodology

Plant Material: Fresh or dried parts of the cucurbitaceous plant (e.g., pumpkin, squash,
cucumber). Typically, the seeds or roots are used for extraction.

Solvent:

e Ethanol or methanol (commonly used for extracting plant compounds).

e Acetone or chloroform can also be used in some cases.

e Water or a water-based mixture may be used for specific types of extractions, depending
on the solubility of the compound.

Mortar and Pestle or Blender: To grind and crush the plant material to increase surface area
for the solvent to act on.

Filtration Materials:
Cheesecloth or filter paper: To filter out plant debris after the extraction.

Rotary Evaporator (optional): For concentrating and removing the solvent under reduced
pressure if you want to obtain a purified compound.

Heating Source: Some extraction methods require heating, so a heating plate or water bath may
be necessary.

Separation Funnel (if using liquid-liquid extraction): For separating different layers of
solvent after extraction.

Method of extraction

Curcuminoids were extracted by using Soxhlet extraction method Fresh rhizomes were cleaned,
washed with deionized water, sliced and dried in the sun for one week and dried again at 50°C in
a hot air oven for six hours. These Dried rhizomes were cut in small pieces, powdered by an
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electronic mill. 6 gm of samples were taken into a thimble and placed in a Soxhlet apparatus; 250
ml of ethanol solvent was added and extracted according to their boiling point for seven hours.
After completion of extraction the dark brown extract was then cooled, concentrated using a Hot
Magnetic plate . This crude dried extract was turning black orange in colour.

Figure 3 Figure 4

UV -Cabinet Examination

Make sure the space is tidy. Turn on the primary power source. Turn on the switch labeled
"VISIBLE LIGHT." Take a 250 mL conical flask, add 200 mL of ethanol, and dissolve 5 g of
turmeric in 250 mL of ethanol in a beaker. Put the beaker in the chamber after opening the door.
Turn off the "visible light." Shut the door. Turn on the necessary UV light, such as long wave
(360 nm) and shortwave (254 nm). Use the included glass to see the sample inside the chamber
while viewing it from the outside. Once you have seen the sample, record your observations, turn
off the UV light, and take the beaker out of the chamber. Be careful that no portion of the body is
exposed to UV rays directly.

In-vitro Assay

Initially an equal number of overnight grown culture was aseptically inoculated into several glass
tubes containing 5mL of sterile growth media. Subsequently all the tubes were exposed to
varying concentrations of curcumin. Following 24 hours of incubation at 37 degree Celsius . The
growth of test organisms in each tube was assessed by measuring the turbidity at 600nm using a
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colorimeter. The materials used for MIC (Minimum inhibitory concentration) are Nutrient
broth media, overnight grown bacterial culture, Curcumin 10 pg/ml , Autoclave, Incubator,
Micropipette and tips.

SmL Broth (Media)+ Test Concentration (50,55,60,65,70) uL solution + 50mL culture —
Turbidity has been observed

5mL Broth (Media)+ Test Concentration (100,105,110,115,120) uL solution + 50mL culture —
Turbidity has been observed
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Figure 5

Observation
UV- Cabinet Examination —

We observed that when turmeric powder was dissolved in the ethanol the colour of the solution
is orange but when we kept the solution at the UV- cabinet and passed the UV light the colour of
the solution changes from orange to yellow.

International Journal of Pharmacy and Engineering (IJPE) Page 1294



S.Modak. et.al./ 13(2) PP 1290-1301 2025

®®0O0
REDMI 10 PRIME 12/02/2024 11:49

Figure 6 Figure 7

In -vitro assay —

We observed that in a particular concentration the bacterial growth was not observed .

Table 1.1
S.No | Media concentration Test Culture Observation
concentration concentra
tion

1. 5mL Broth 50 uL 50mL Turbidity was observed
2. 5mL Broth 55 uL 50mL Turbidity was observed
3. 5mL Broth 60 ulL 50mL Turbidity was observed
4. 5mL Broth 65 uL 50mL Turbidity was observed
5. 5mL Broth 70 uL 50mL Turbidity was observed

Turbidity was observed which shows that there is the bacterial growth in the solution which
doesn’t passes our criteria.

Table 1.2
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S.No Media concentration | Test Culture Observation
concentration concentra
tion
1. 5mL Broth 80 uL 50mL Turbidity was observed
2. 5mL Broth 90 uL 50mL Turbidity was observed
3. 5mL Broth 100 uL 50mL Turbidity was observed
4. 5mL Broth 110 puL 50mL Turbidity was observed
5. 5mL Broth 120 uL 50mL Turbidity was observed

Again, Turbidity was observed which shows that there is bacterial growth in the solution which
doesn’t pass our criteria.

Table 1.3

S.N | Media concentration | Test Culture Observation

0 concentration concentration

1. 5mL Broth 130 uL 50mL Turbidity was not
observed

2. 5mL Broth 150 uL 50mL Turbidity was not
observed

3. 5mL Broth 170 uL 50mL Turbidity was not
observed

4. 5mL Broth 190 uL 50mL Turbidity was not
observed

5. 5mL Broth 2000 pL 50mL Turbidity was not
observed

Turbidity was not observed which shows that there is no bacterial growth in the solution and
passes our criteria.

International Journal of Pharmacy and Engineering (IJPE) Page 1296




S.Modak. et.al./ 13(2) PP 1290-1301 2025

—— O T 9 (I T S P T Nl 7
_— o UEEE.. . e m < A~ ams- — i

Figure-8

Conclusion —

The turmeric plant contains a natural substance called curcumin, which has attracted a lot of
interest from the scientific and medical sectors due to its wide range of pharmacological
characteristics. Numerous studies conducted over the last fifty years have demonstrated its strong
antibacterial properties as well as a wide range of additional medicinal benefits. This substance
has gained international recognition as a health supplement due to its anti-inflammatory and
antioxidant qualities, which make it a desirable option for a number of therapeutic uses.

Curcumin’'s potential as an antibiotic against bacterial strains, including the well-known
Staphylococcus aureus (S. aureus), is among its most promising features. This bacterium
causes a variety of infections, ranging from mild skin disorders to serious illnesses including
sepsis and pneumonia. Curcumin is an interesting research topic since the increase in antibiotic
resistance in S. aureus strains has prompted the search for substitute therapies.

Curcumin or its derivatives must overcome a number of obstacles before they may be used as
antibiotics, despite their encouraging qualities. These difficulties could involve problems with
pharmacokinetics, stability, and bioavailability. Curcumin's low solubility and quick metabolism
in the body result in poor bioavailability in its natural form. To improve its absorption and
retention in biological systems, this constraint calls for the creation of innovative delivery
methods or adjustments.
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So, when the concentration of the test solution was greater than 130uL,Turbidity was not
observed which shows that there is no bacterial growth in the solution and passes our criteria so
it shows the antibacterial activity due to the presence of flavonoids in the Curcumin.

Furthermore, further research is needed to determine curcumin's effectiveness in clinical settings
and its capacity to fight infections in vivo, even though it exhibits strong antibacterial activity
against S. aureus and other bacterial strains in lab settings. The creation of more potent
derivatives with improved biological activity and selectivity requires an understanding of the
mechanisms behind curcumin's broad-spectrum antibacterial action.

The mentioned review seems to be the first thorough attempt to compare and summarize the
antibacterial activity of curcumin against S. aureus in particular. This kind of synthesis of the
body of information is essential for determining knowledge gaps and guiding future research. To
fully realize curcumin's medicinal potential, more research is necessary to understand its
antibacterial processes, interactions with bacterial cells, and possible synergy with already
available medicines.

In conclusion, while curcumin holds promise as a natural antibiotic against S. aureus and other
bacterial pathogens, its development into a clinically viable treatment requires overcoming
various challenges and gaps in knowledge. Continued research efforts aimed at elucidating its
mechanisms of action, improving its bioavailability, and optimizing its pharmacological
properties are necessary steps toward harnessing the full therapeutic potential of curcumin and its
derivatives in combating infectious diseases.

References-

1. Rahmani A.H., Alsahli M.A., Aly S.M., Khan M.A., Aldebasi Y.H. Role of curcumin in
disease prevention and treatment. Adv. Biomed. Res. 2018;7:38.

2. Bar-Sela G., Epelbaum R., Schaffer M. Curcumin as an anti-cancer agent: Review of the gap
between basic and clinical applications. Curr. Med. Chem. 2010;17:190-197. doi:
10.2174/092986710790149738.

3. Sharma R., Gescher A., Steward W. Curcumin: The story so far. Eur. J. Cancer.
2005;41:1955-1968. doi: 10.1016/j.ejca.2005.05.009.

4. Aggarwal B.B., Harikumar K.B. Potential therapeutic effects of curcumin, the anti-
inflammatory agent, against neurodegenerative, cardiovascular, pulmonary, metabolic,
autoimmune and neoplastic diseases. Int. J. Biochem. Cell Biol. 2009;41:40-59. doi:
10.1016/j.biocel.2008.06.010.

International Journal of Pharmacy and Engineering (IJPE) Page 1298



S.Modak. et.al./ 13(2) PP 1290-1301 2025

5. Trujillo J., Chirino Y.I., Molina-Jijén E., Andérica-Romero A.C., Tapia E., Pedraza-Chaverri J.
Renoprotective effect of the antioxidant curcumin: Recent findings. Redox Biol. 2013;1:448-456.
doi: 10.1016/j.redox.2013.09.003.

6. Gupta S.C., Patchva S., Aggarwal B.B. Therapeutic roles of curcumin: Lessons learned from
clinical trials. AAPS J. 2013;15:195-218. doi: 10.1208/s12248-012-9432-8.

7. Hatcher H., Planalp R., Cho J., Torti F., Torti S. Curcumin: From ancient medicine to current
clinical trials. Cell. Mol. Life Sci. 2008;65:1631-1652. doi: 10.1007/s00018-008-7452-4.

8. Mandroli P.S., Bhat K. An in-vitro evaluation of antibacterial activity of curcumin against
common endodontic bacteria. J. Appl. Pharm. Sci. 2013;3:16.

9. Tajbakhsh S., Mohammadi K., Deilami 1., Zandi K., Fouladvand M., Ramedani E., Asayesh G.
Antibacterial activity of indium curcumin and indium diacetylcurcumin. Afr. J. Biotechnol.
2008;7:3832—-3835.

10.1zui S., Sekine S., Maeda K., Kuboniwa M., Takada A., Amano A., Nagata H. Antibacterial
activity of curcumin against periodontopathic bacteria. J. Periodontol. 2016;87:83-90. doi:
10.1902/jop.2015.150260.

11.Hewlings, S.J.; Kalman, D.S. Curcumin: A Review of Its Effects on Human Health. Foods
2017, 6, 92. [Google Scholar] [CrossRef]

12.Panichayupakaranant, P.; Lateh, L.; Yuenyongsawad, S.; Chen, H. A green method for
preparation of curcuminoid-rich Curcuma longa extract and evaluation of its anticancer activity.
Pharmacogn. Mag. 2019, 15, 730. [Google Scholar] [CrossRef]

13.UroSevi¢, M.; Nikoli¢, L.; Gaji¢, 1.; Nikoli¢, V.; Dini¢, A.; Miljkovi¢, V. Curcumin:
Biological Activities and Modern Pharmaceutical Forms. Antibiotics 2022, 11, 135. [Google
Scholar] [CrossRef] [PubMed]

14.Dei Cas, M.; Ghidoni, R. Dietary Curcumin: Correlation between Bioavailability and Health
Potential. Nutrients 2019, 11, 2147. [Google Scholar] [CrossRef]

15.Kotha, R.R.; Luthria, D.L. Curcumin: Biological, Pharmaceutical, Nutraceutical, and
Analytical Aspects. Molecules 2019, 24, 2930. [Google Scholar] [CrossRef]

16.Wu, Y.Q.; Tong, T. Curcumae rhizoma: A botanical drug against infectious diseases. Front.
Pharmacol. 2022, 13, 1015098. [Google Scholar] [CrossRef] [PubMed]

17.Heger, M.; Van Golen, R.F.; Broekgaarden, M.; Michel, M.C. The Molecular Basis for the
Pharmacokinetics and Pharmacodynamics of Curcumin and Its Metabolites in Relation to Cancer.
Pharmacol. Rev. 2014, 66, 222-307. [Google Scholar] [CrossRef]

18.Schneider, C.; Gordon, O.N.; Edwards, R.L.; Luis, P.B. Degradation of Curcumin: From
Mechanism to Biological Implications. J. Agric. Food Chem. 2015, 63, 7606-7614. [Google
Scholar] [CrossRef] [PubMed]

19.Aggarwal, B.B.; Deb, L.; Prasad, S. Curcumin Differs from Tetrahydrocurcumin for
Molecular Targets, Signaling Pathways and Cellular Responses. Molecules 2015, 20, 185-205.
[Google Scholar] [CrossRef]

International Journal of Pharmacy and Engineering (IJPE) Page 1299


https://scholar.google.com/scholar_lookup?title=Curcumin:+A+Review+of+Its+Effects+on+Human+Health&author=Hewlings,+S.J.&author=Kalman,+D.S.&publication_year=2017&journal=Foods&volume=6&pages=92&doi=10.3390/foods6100092
https://doi.org/10.3390/foods6100092
https://scholar.google.com/scholar_lookup?title=A+green+method+for+preparation+of+curcuminoid-rich+Curcuma+longa+extract+and+evaluation+of+its+anticancer+activity&author=Panichayupakaranant,+P.&author=Lateh,+L.&author=Yuenyongsawad,+S.&author=Chen,+H.&publication_year=2019&journal=Pharmacogn.+Mag.&volume=15&pages=730&doi=10.4103/pm.pm_162_19
https://doi.org/10.4103/pm.pm_162_19
https://scholar.google.com/scholar_lookup?title=Curcumin:+Biological+Activities+and+Modern+Pharmaceutical+Forms&author=Uro%C5%A1evi%C4%87,+M.&author=Nikoli%C4%87,+L.&author=Gaji%C4%87,+I.&author=Nikoli%C4%87,+V.&author=Dini%C4%87,+A.&author=Miljkovi%C4%87,+V.&publication_year=2022&journal=Antibiotics&volume=11&pages=135&doi=10.3390/antibiotics11020135&pmid=35203738
https://scholar.google.com/scholar_lookup?title=Curcumin:+Biological+Activities+and+Modern+Pharmaceutical+Forms&author=Uro%C5%A1evi%C4%87,+M.&author=Nikoli%C4%87,+L.&author=Gaji%C4%87,+I.&author=Nikoli%C4%87,+V.&author=Dini%C4%87,+A.&author=Miljkovi%C4%87,+V.&publication_year=2022&journal=Antibiotics&volume=11&pages=135&doi=10.3390/antibiotics11020135&pmid=35203738
https://doi.org/10.3390/antibiotics11020135
https://www.ncbi.nlm.nih.gov/pubmed/35203738
https://scholar.google.com/scholar_lookup?title=Dietary+Curcumin:+Correlation+between+Bioavailability+and+Health+Potential&author=Dei+Cas,+M.&author=Ghidoni,+R.&publication_year=2019&journal=Nutrients&volume=11&pages=2147&doi=10.3390/nu11092147
https://doi.org/10.3390/nu11092147
https://scholar.google.com/scholar_lookup?title=Curcumin:+Biological,+Pharmaceutical,+Nutraceutical,+and+Analytical+Aspects&author=Kotha,+R.R.&author=Luthria,+D.L.&publication_year=2019&journal=Molecules&volume=24&pages=2930&doi=10.3390/molecules24162930
https://doi.org/10.3390/molecules24162930
https://scholar.google.com/scholar_lookup?title=Curcumae+rhizoma:+A+botanical+drug+against+infectious+diseases&author=Wu,+Y.Q.&author=Tong,+T.&publication_year=2022&journal=Front.+Pharmacol.&volume=13&pages=1015098&doi=10.3389/fphar.2022.1015098&pmid=36703758
https://doi.org/10.3389/fphar.2022.1015098
https://www.ncbi.nlm.nih.gov/pubmed/36703758
https://scholar.google.com/scholar_lookup?title=The+Molecular+Basis+for+the+Pharmacokinetics+and+Pharmacodynamics+of+Curcumin+and+Its+Metabolites+in+Relation+to+Cancer&author=Heger,+M.&author=Van+Golen,+R.F.&author=Broekgaarden,+M.&author=Michel,+M.C.&publication_year=2014&journal=Pharmacol.+Rev.&volume=66&pages=222%E2%80%93307&doi=10.1124/pr.110.004044
https://doi.org/10.1124/pr.110.004044
https://scholar.google.com/scholar_lookup?title=Degradation+of+Curcumin:+From+Mechanism+to+Biological+Implications&author=Schneider,+C.&author=Gordon,+O.N.&author=Edwards,+R.L.&author=Luis,+P.B.&publication_year=2015&journal=J.+Agric.+Food+Chem.&volume=63&pages=7606%E2%80%937614&doi=10.1021/acs.jafc.5b00244&pmid=25817068
https://scholar.google.com/scholar_lookup?title=Degradation+of+Curcumin:+From+Mechanism+to+Biological+Implications&author=Schneider,+C.&author=Gordon,+O.N.&author=Edwards,+R.L.&author=Luis,+P.B.&publication_year=2015&journal=J.+Agric.+Food+Chem.&volume=63&pages=7606%E2%80%937614&doi=10.1021/acs.jafc.5b00244&pmid=25817068
https://doi.org/10.1021/acs.jafc.5b00244
https://www.ncbi.nlm.nih.gov/pubmed/25817068
https://scholar.google.com/scholar_lookup?title=Curcumin+Differs+from+Tetrahydrocurcumin+for+Molecular+Targets,+Signaling+Pathways+and+Cellular+Responses&author=Aggarwal,+B.B.&author=Deb,+L.&author=Prasad,+S.&publication_year=2015&journal=Molecules&volume=20&pages=185%E2%80%93205&doi=10.3390/molecules20010185
https://doi.org/10.3390/molecules20010185

S.Modak. et.al./ 13(2) PP 1290-1301 2025

20.Mathew, D.; Hsu, W.-L. Antiviral potential of curcumin. J. Funct. Foods 2018, 40, 692-699.
[Google Scholar] [CrossRef]

21.Desai, S.J.; Prickril, B.; Rasooly, A. Mechanisms of phytonutrient modulation of
cyclooxygenase-2 (COX-2) and inflammation related to cancer. Nutr. Cancer 2018, 70, 350—375.
[Google Scholar] [CrossRef]

22.Mounce, B.C.; Cesaro, T.; Carrau, L.; Vallet, T.; Vignuzzi, M. Curcumin inhibits Zika and
chikungunya virus infection by inhibiting cell binding. Antivir. Res. 2017, 142, 148-157.
[Google Scholar] [CrossRef] [PubMed]

23.Zhu, L.; Ding, X.; Zhang, D.; Ch, Y.; Wang, J.; Ndegwa, E.; Zhu, G. Curcumin inhibits
bovine herpesvirus type 1 entry into MDBK cells. Acta Virol. 2015, 59, 221-227. [Google
Scholar] [CrossRef]

24.Colpitts, C.C.; Schang, L.M.; Rachmawati, H.; Frentzen, A.; Pfaender, S.; Behrendt, P.;
Brown, R.J.; Bankwitz, D.; Steinmann, J.; Ott, M. Turmeric curcumin inhibits entry of all
hepatitis C virus genotypes into human liver cells. Gut 2014, 63, 1137-1149. [Google Scholar]
25.Yang, M.; Lee, G.; Si, J.; Lee, S.-J.; You, H.J.; Ko, G. Curcumin shows antiviral properties
against norovirus. Molecules 2016, 21, 1401. [Google Scholar] [CrossRef]

26.Wu, J.; Hou, W.; Cao, B.; Zuo, T.; Xue, C.; Leung, AW.; Xu, C.; Tang, Q.-J. Virucidal
efficacy of treatment with photodynamically activated curcumin on murine norovirus bio-
accumulated in oysters. Photodiagnosis Photodyn. Ther. 2015, 12, 385-392. [Google Scholar]
[CrossRef]

27.Randazzo, W.; Aznar, R.; Sanchez, G. Curcumin-mediated photodynamic inactivation of
norovirus surrogates. Food Environ. Virol. 2016, 8, 244-250. [Google Scholar] [CrossRef]
28.Gao, Y.; Tai, W.; Wang, N.; Li, X.; Jiang, S.; Debnath, A.K.; Du, L.; Chen, S. Identification
of novel natural products as effective and broad-spectrum anti-zika virus inhibitors. Viruses 2019,
11, 1019. [Google Scholar] [CrossRef]

29.von Rhein, C.; Weidner, T.; HenR, L.; Martin, J.; Weber, C.; Sliva, K.; Schnierle, B.S.
Curcumin and Boswellia serrata gum resin extract inhibit chikungunya and vesicular stomatitis
virus infections in vitro. Antivir. Res. 2016, 125, 51-57. [Google Scholar] [CrossRef]
[PubMed]

30.Li, Y.; Wang, J.; Liu, Y.; Luo, X.; Lei, W.; Xie, L. Antiviral and virucidal effects of curcumin
on transmissible gastroenteritis virus in vitro. J. Gen. Virol. 2020, 101, 1079-1084. [Google
Scholar] [CrossRef]

31.Du, T.; Shi, Y.; Xiao, S.; Li, N.; Zhao, Q.; Zhang, A.; Nan, Y.; Mu, Y.; Sun, Y.; Wu, C.
Curcumin is a promising inhibitor of genotype 2 porcine reproductive and respiratory syndrome
virus infection. BMC Vet. Res. 2017, 13, 298. [Google Scholar] [CrossRef]

32.Ranjbar, R.; Bagheri, H.; Ghasemi, F.; Guest, P.C.; Sahebkar, A. Effects of curcumin and Its
analogues on infectious diseases. Adv. Exp. Med. Biol. 2021, 1291, 75-101. [Google Scholar]
[PubMed]

33.Mirani, A.; Kundaikar, H.; Velhal, S.; Patel, V.; Bandivdekar, A.; Degani, M.; Patravale, V.
Tetrahydrocurcumin-loaded vaginal nanomicrobicide for prophylaxis of HIV/AIDS: In silico

International Journal of Pharmacy and Engineering (IJPE) Page 1300


https://scholar.google.com/scholar_lookup?title=Antiviral+potential+of+curcumin&author=Mathew,+D.&author=Hsu,+W.-L.&publication_year=2018&journal=J.+Funct.+Foods&volume=40&pages=692%E2%80%93699&doi=10.1016/j.jff.2017.12.017
https://doi.org/10.1016/j.jff.2017.12.017
https://scholar.google.com/scholar_lookup?title=Mechanisms+of+phytonutrient+modulation+of+cyclooxygenase-2+(COX-2)+and+inflammation+related+to+cancer&author=Desai,+S.J.&author=Prickril,+B.&author=Rasooly,+A.&publication_year=2018&journal=Nutr.+Cancer&volume=70&pages=350%E2%80%93375&doi=10.1080/01635581.2018.1446091
https://doi.org/10.1080/01635581.2018.1446091
https://scholar.google.com/scholar_lookup?title=Curcumin+inhibits+Zika+and+chikungunya+virus+infection+by+inhibiting+cell+binding&author=Mounce,+B.C.&author=Cesaro,+T.&author=Carrau,+L.&author=Vallet,+T.&author=Vignuzzi,+M.&publication_year=2017&journal=Antivir.+Res.&volume=142&pages=148%E2%80%93157&doi=10.1016/j.antiviral.2017.03.014&pmid=28343845
https://doi.org/10.1016/j.antiviral.2017.03.014
https://www.ncbi.nlm.nih.gov/pubmed/28343845
https://scholar.google.com/scholar_lookup?title=Curcumin+inhibits+bovine+herpesvirus+type+1+entry+into+MDBK+cells&author=Zhu,+L.&author=Ding,+X.&author=Zhang,+D.&author=Ch,+Y.&author=Wang,+J.&author=Ndegwa,+E.&author=Zhu,+G.&publication_year=2015&journal=Acta+Virol.&volume=59&pages=221%E2%80%93227&doi=10.4149/av_2015_03_221
https://scholar.google.com/scholar_lookup?title=Curcumin+inhibits+bovine+herpesvirus+type+1+entry+into+MDBK+cells&author=Zhu,+L.&author=Ding,+X.&author=Zhang,+D.&author=Ch,+Y.&author=Wang,+J.&author=Ndegwa,+E.&author=Zhu,+G.&publication_year=2015&journal=Acta+Virol.&volume=59&pages=221%E2%80%93227&doi=10.4149/av_2015_03_221
https://doi.org/10.4149/av_2015_03_221
https://scholar.google.com/scholar_lookup?title=Turmeric+curcumin+inhibits+entry+of+all+hepatitis+C+virus+genotypes+into+human+liver+cells&author=Colpitts,+C.C.&author=Schang,+L.M.&author=Rachmawati,+H.&author=Frentzen,+A.&author=Pfaender,+S.&author=Behrendt,+P.&author=Brown,+R.J.&author=Bankwitz,+D.&author=Steinmann,+J.&author=Ott,+M.&publication_year=2014&journal=Gut&volume=63&pages=1137%E2%80%931149
https://scholar.google.com/scholar_lookup?title=Curcumin+shows+antiviral+properties+against+norovirus&author=Yang,+M.&author=Lee,+G.&author=Si,+J.&author=Lee,+S.-J.&author=You,+H.J.&author=Ko,+G.&publication_year=2016&journal=Molecules&volume=21&pages=1401&doi=10.3390/molecules21101401
https://doi.org/10.3390/molecules21101401
https://scholar.google.com/scholar_lookup?title=Virucidal+efficacy+of+treatment+with+photodynamically+activated+curcumin+on+murine+norovirus+bio-accumulated+in+oysters&author=Wu,+J.&author=Hou,+W.&author=Cao,+B.&author=Zuo,+T.&author=Xue,+C.&author=Leung,+A.W.&author=Xu,+C.&author=Tang,+Q.-J.&publication_year=2015&journal=Photodiagnosis+Photodyn.+Ther.&volume=12&pages=385%E2%80%93392&doi=10.1016/j.pdpdt.2015.06.005
https://doi.org/10.1016/j.pdpdt.2015.06.005
https://scholar.google.com/scholar_lookup?title=Curcumin-mediated+photodynamic+inactivation+of+norovirus+surrogates&author=Randazzo,+W.&author=Aznar,+R.&author=S%C3%A1nchez,+G.&publication_year=2016&journal=Food+Environ.+Virol.&volume=8&pages=244%E2%80%93250&doi=10.1007/s12560-016-9255-3
https://doi.org/10.1007/s12560-016-9255-3
https://scholar.google.com/scholar_lookup?title=Identification+of+novel+natural+products+as+effective+and+broad-spectrum+anti-zika+virus+inhibitors&author=Gao,+Y.&author=Tai,+W.&author=Wang,+N.&author=Li,+X.&author=Jiang,+S.&author=Debnath,+A.K.&author=Du,+L.&author=Chen,+S.&publication_year=2019&journal=Viruses&volume=11&pages=1019&doi=10.3390/v11111019
https://doi.org/10.3390/v11111019
https://scholar.google.com/scholar_lookup?title=Curcumin+and+Boswellia+serrata+gum+resin+extract+inhibit+chikungunya+and+vesicular+stomatitis+virus+infections+in+vitro&author=von+Rhein,+C.&author=Weidner,+T.&author=Hen%C3%9F,+L.&author=Martin,+J.&author=Weber,+C.&author=Sliva,+K.&author=Schnierle,+B.S.&publication_year=2016&journal=Antivir.+Res.&volume=125&pages=51%E2%80%9357&doi=10.1016/j.antiviral.2015.11.007&pmid=26611396
https://doi.org/10.1016/j.antiviral.2015.11.007
https://www.ncbi.nlm.nih.gov/pubmed/26611396
https://scholar.google.com/scholar_lookup?title=Antiviral+and+virucidal+effects+of+curcumin+on+transmissible+gastroenteritis+virus+in+vitro&author=Li,+Y.&author=Wang,+J.&author=Liu,+Y.&author=Luo,+X.&author=Lei,+W.&author=Xie,+L.&publication_year=2020&journal=J.+Gen.+Virol.&volume=101&pages=1079%E2%80%931084&doi=10.1099/jgv.0.001466
https://scholar.google.com/scholar_lookup?title=Antiviral+and+virucidal+effects+of+curcumin+on+transmissible+gastroenteritis+virus+in+vitro&author=Li,+Y.&author=Wang,+J.&author=Liu,+Y.&author=Luo,+X.&author=Lei,+W.&author=Xie,+L.&publication_year=2020&journal=J.+Gen.+Virol.&volume=101&pages=1079%E2%80%931084&doi=10.1099/jgv.0.001466
https://doi.org/10.1099/jgv.0.001466
https://scholar.google.com/scholar_lookup?title=Curcumin+is+a+promising+inhibitor+of+genotype+2+porcine+reproductive+and+respiratory+syndrome+virus+infection&author=Du,+T.&author=Shi,+Y.&author=Xiao,+S.&author=Li,+N.&author=Zhao,+Q.&author=Zhang,+A.&author=Nan,+Y.&author=Mu,+Y.&author=Sun,+Y.&author=Wu,+C.&publication_year=2017&journal=BMC+Vet.+Res.&volume=13&pages=298&doi=10.1186/s12917-017-1218-x
https://doi.org/10.1186/s12917-017-1218-x
https://scholar.google.com/scholar_lookup?title=Effects+of+curcumin+and+Its+analogues+on+infectious+diseases&author=Ranjbar,+R.&author=Bagheri,+H.&author=Ghasemi,+F.&author=Guest,+P.C.&author=Sahebkar,+A.&publication_year=2021&journal=Adv.+Exp.+Med.+Biol.&volume=1291&pages=75%E2%80%93101&pmid=34331685
https://www.ncbi.nlm.nih.gov/pubmed/34331685

S.Modak. et.al./ 13(2) PP 1290-1301 2025

study, formulation development, and in vitro evaluation. Drug Deliv. Transl. Res. 2019, 9, 828—
847. [Google Scholar] [CrossRef] [PubMed]

34.Padilla-s, L.; Rodriguez, A.; Gonzales, M.M.; Gallego-g, J.C.; Castafio-o, J.C. Inhibitory
effects of curcumin on dengue virus type 2-infected cells in vitro. Arch. Virol. 2014, 159, 573~
579. [Google Scholar] [CrossRef]

35.Balasubramanian, A.; Pilankatta, R.; Teramoto, T.; Sajith, A.M.; Nwulia, E.; Kulkarni, A.;
Padmanabhan, R. Inhibition of dengue virus by curcuminoids. Antivir. Res. 2019, 162, 71-78.
[Google Scholar] [CrossRef] [PubMed]

36.Rai, M.; Ingle, A.P.; Pandit, R.; Paralikar, P.; Anasane, N.; Santos, C.A.D. Curcumin and
curcumin-loaded nanoparticles: Antipathogenic and antiparasitic activities. Expert Rev. Anti-
Infect. Ther. 2020, 18, 367-379. [Google Scholar] [CrossRef] [PubMed]

37.Dai, J.; Gu, L.; Su, Y.; Wang, Q.; Zhao, Y.; Chen, X.; Deng, H.; Li, W.; Wang, G.; Li, K.
Inhibition of curcumin on influenza A virus infection and influenzal pneumonia via oxidative
stress, TLR2/4, p38/JNK MAPK and NF-«kB pathways. Int. Inmunopharmacol. 2018, 54, 177—
187. [Google Scholar] [CrossRef] [PubMed]

38.Chen, D.-Y.; Shien, J.-H.; Tiley, L.; Chiou, S.-S.; Wang, S.-Y.; Chang, T.-J.; Lee, Y.-J.; Chan,
K.-W.; Hsu, W.-L. Curcumin inhibits influenza virus infection and haemagglutination activity.
Food Chem. 2010, 119, 1346-1351. [Google Scholar] [CrossRef]

39.Hussain, Y.; Alam, W.; Ullah, H.; Dacrema, M.; Daglia, M.; Khan, H.; Arciola, C.R.
Antimicrobial Potential of Curcumin: Therapeutic Potential and Challenges to Clinical
Applications. Antibiotics 2022, 11, 322. [Google Scholar] [CrossRef]

40.Han, S.; Xu, J.; Guo, X.; Huang, M. Curcumin ameliorates severe influenza pneumonia via
attenuating lung injury and regulating macrophage cytokines production. Clin. Exp. Pharmacol.
Physiol. 2018, 45, 84-93. [Google Scholar] [CrossRef]

Received: March 25™ 2025, Accepted: April 40 2025
Licensee Abhipublications Open.

This is an open access article licensed under the terms of the Creative Commons Attribution Non-
Commercial License (http://www.abhipublications.org/ijpe) which permits unrestricted, non-commercial

use, distribution and reproduction in any medium, provided the work is properly cited

International Journal of Pharmacy and Engineering (IJPE) Page 1301


https://scholar.google.com/scholar_lookup?title=Tetrahydrocurcumin-loaded+vaginal+nanomicrobicide+for+prophylaxis+of+HIV/AIDS:+In+silico+study,+formulation+development,+and+in+vitro+evaluation&author=Mirani,+A.&author=Kundaikar,+H.&author=Velhal,+S.&author=Patel,+V.&author=Bandivdekar,+A.&author=Degani,+M.&author=Patravale,+V.&publication_year=2019&journal=Drug+Deliv.+Transl.+Res.&volume=9&pages=828%E2%80%93847&doi=10.1007/s13346-019-00633-2&pmid=30900133
https://doi.org/10.1007/s13346-019-00633-2
https://www.ncbi.nlm.nih.gov/pubmed/30900133
https://scholar.google.com/scholar_lookup?title=Inhibitory+effects+of+curcumin+on+dengue+virus+type+2-infected+cells+in+vitro&author=Padilla-s,+L.&author=Rodr%C3%ADguez,+A.&author=Gonzales,+M.M.&author=Gallego-g,+J.C.&author=Casta%C3%B1o-o,+J.C.&publication_year=2014&journal=Arch.+Virol.&volume=159&pages=573%E2%80%93579&doi=10.1007/s00705-013-1849-6
https://doi.org/10.1007/s00705-013-1849-6
https://scholar.google.com/scholar_lookup?title=Inhibition+of+dengue+virus+by+curcuminoids&author=Balasubramanian,+A.&author=Pilankatta,+R.&author=Teramoto,+T.&author=Sajith,+A.M.&author=Nwulia,+E.&author=Kulkarni,+A.&author=Padmanabhan,+R.&publication_year=2019&journal=Antivir.+Res.&volume=162&pages=71%E2%80%9378&doi=10.1016/j.antiviral.2018.12.002&pmid=30529358
https://doi.org/10.1016/j.antiviral.2018.12.002
https://www.ncbi.nlm.nih.gov/pubmed/30529358
https://scholar.google.com/scholar_lookup?title=Curcumin+and+curcumin-loaded+nanoparticles:+Antipathogenic+and+antiparasitic+activities&author=Rai,+M.&author=Ingle,+A.P.&author=Pandit,+R.&author=Paralikar,+P.&author=Anasane,+N.&author=Santos,+C.A.D.&publication_year=2020&journal=Expert+Rev.+Anti-Infect.+Ther.&volume=18&pages=367%E2%80%93379&doi=10.1080/14787210.2020.1730815&pmid=32067524
https://doi.org/10.1080/14787210.2020.1730815
https://www.ncbi.nlm.nih.gov/pubmed/32067524
https://scholar.google.com/scholar_lookup?title=Inhibition+of+curcumin+on+influenza+A+virus+infection+and+influenzal+pneumonia+via+oxidative+stress,+TLR2/4,+p38/JNK+MAPK+and+NF-%CE%BAB+pathways&author=Dai,+J.&author=Gu,+L.&author=Su,+Y.&author=Wang,+Q.&author=Zhao,+Y.&author=Chen,+X.&author=Deng,+H.&author=Li,+W.&author=Wang,+G.&author=Li,+K.&publication_year=2018&journal=Int.+Immunopharmacol.&volume=54&pages=177%E2%80%93187&doi=10.1016/j.intimp.2017.11.009&pmid=29153953
https://doi.org/10.1016/j.intimp.2017.11.009
https://www.ncbi.nlm.nih.gov/pubmed/29153953
https://scholar.google.com/scholar_lookup?title=Curcumin+inhibits+influenza+virus+infection+and+haemagglutination+activity&author=Chen,+D.-Y.&author=Shien,+J.-H.&author=Tiley,+L.&author=Chiou,+S.-S.&author=Wang,+S.-Y.&author=Chang,+T.-J.&author=Lee,+Y.-J.&author=Chan,+K.-W.&author=Hsu,+W.-L.&publication_year=2010&journal=Food+Chem.&volume=119&pages=1346%E2%80%931351&doi=10.1016/j.foodchem.2009.09.011
https://doi.org/10.1016/j.foodchem.2009.09.011
https://scholar.google.com/scholar_lookup?title=Antimicrobial+Potential+of+Curcumin:+Therapeutic+Potential+and+Challenges+to+Clinical+Applications&author=Hussain,+Y.&author=Alam,+W.&author=Ullah,+H.&author=Dacrema,+M.&author=Daglia,+M.&author=Khan,+H.&author=Arciola,+C.R.&publication_year=2022&journal=Antibiotics&volume=11&pages=322&doi=10.3390/antibiotics11030322
https://doi.org/10.3390/antibiotics11030322
https://scholar.google.com/scholar_lookup?title=Curcumin+ameliorates+severe+influenza+pneumonia+via+attenuating+lung+injury+and+regulating+macrophage+cytokines+production&author=Han,+S.&author=Xu,+J.&author=Guo,+X.&author=Huang,+M.&publication_year=2018&journal=Clin.+Exp.+Pharmacol.+Physiol.&volume=45&pages=84%E2%80%9393&doi=10.1111/1440-1681.12848
https://doi.org/10.1111/1440-1681.12848

