TPM Vol. 32, No. S6, 2025 Open Access
ISSN: 1972-6325
https://www.tpmap.org/ J

i ¥V I

PHARMACEUTICAL APPLICATIONS OF MARINE-
DERIVED LIPIDS

NARGIZA NURILLAEVA

TASHKENT MEDICAL ACADEMY, UZBEKISTAN, EMAIL: nargizanur@yandex.ru
HTTPS://ORCID.ORG/0000-0001-5520-675X

DADABAEV SAIDBEK SAMATOVICH

FACULTY OF BUSINESS ADMINSTRATION, TURAN INTERNATIONAL UNIVERSITY, NAMANGAN,
EMAIL; uzbekistan.saidbekdadabayev@gmail.com, HTTPS://ORCID.ORG/0009-0008-6348-8900

MOHHAMIED HUSAEIN SALLAAH

DEPARTMENT OF COMPUTERS TECHNIQUES ENGINEERING, COLLEGE OF TECHNICAL ENGINEERING,
ISLAMIC UNIVERSITY OF NAJAF, NAJAF, IRAQ
DEPARTMENT OF COMPUTERS TECHNIQUES ENGINEERING, COLLEGE OF TECHNICAL ENGINEERING,
ISLAMIC UNIVERSITY OF NAJAF OF AL DIWANIYAH, AL DIWANIYAH, IRAQ
EMALIL: tech.iu.mhussien074@gmail.com

AYYAPPAN V

DEPARTMENT OF MARINE ENGINEERING, AMET UNIVERSITY, KANATHUR, TAMILNADU -603112,
DARSHTVR@AMETUNIV.AC.IN, 0009-0008-3355-2756

MR. LAKHAN LAL KASHYAP

ASSISTANT PROFESSOR, DEPARTMENT OF PHARMACY, KALINGA UNIVERSITY, RAIPUR, INDIA.

Abstract

Hyperlipidaemia (HLP) refers to an abnormally elevated blood lipid condition arising from
dysmetabolism in lipids. In recent years, the frequency of HLP due to adverse dietary
conditions has been growing with each passing year. Apart from this, pharmacological lipid-
lowering drugs also in common practice have achieved greater improvement in circulating lipid
levels with some side effects. Nonetheless, a range of physiological effects, including blood
pressure, hypoglycemia, antioxidant, and antithrombotic properties, have been reported for the
water's bioactive compounds. As a result, the hypolipidemic impact of marine bioactive
substances with intricate and twisted structures has also gained attention. ~ The therapeutic
potential of marine-derived polysaccharides, unsaturated fatty acids, and bioactive peptides in
HLP is the main focus of this investigation. Additionally, it provides a concise overview of the
main ways in which these substances demonstrate their hypolipidemic effects in vivo.
Keywords: marine bioactive substances, hyperlipidaemia, lipid metabolism

1. INTRODUCTION

The two main risk factors for CVD are high blood pressure and dyslipidemia. A metabolic illness known as
hyperlipidemia affects the body and is brought on by genetic or environmental factors that cause plasma
concentrations of low-density lipoproteins, triglycerides, and cholesterol to rise while high-density lipoproteins
fall. Currently, medication therapy and nutritional therapy are used to treat HLP [1]. However, it has been
discovered that some patients experience adverse effects from the lipid-lowering statin medications. Therefore,
the recommended method for preventing HLP is dietary therapy. Biotechnology and marine exploration
technologies have advanced dramatically, and the seas, which make up around 71% of the Earth's surface, are rich
in biological resources [11]. As a result, the development of marine active chemicals has advanced significantly,
and the value of agricultural and animal output has increased in some countries with bigger marine resources[2].
Many marine species and a variety of biologically active compounds are created when environmental conditions,
such as the ocean's specific temperature, pressure, and light, change. Proteins, pigments, polyunsaturated fatty
acids, vitamins, and minerals are among the components that have been widely used as functional food ingredients
[3].

The anticancer, lipid-lowering, and anti-inflammatory properties of certain edible marine species have also been
discovered through research on the extraction, purification, activity, and molecular mechanisms of action of
polysaccharides, fish oils, proteins, and active peptides obtained from the ocean[10]. Since 2016, there has been
an increase in the quantity of articles on hypolipidemic active ingredients that come from marine sources[9]. This
article discussed the several kinds of marine-derived hypolipidemic active compounds that have been identified,
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as well as how to assess their hypolipidemic activity and mode of action[4]. illustrates the number of publications
on marine hypolipidemic compounds during that period and provides a schematic picture of the effects of recent
research on marine active chemicals on human health [16]. The most generally recommended clinical drugs for
the therapy of HLP at the moment are betablockers, ezetimibe, niacin, statins, and inhibitors[15]. These drugs
have some unfavourable side effects even though they can lower blood lipid levels in HLP patients.
Rhabdomyolysis, myalgia, and increased creatine kinase (CK) are the three most serious statin adverse effects[12].
Although niacin can increase HDL cholesterol (HDL-C) and decrease serum TC, it can also cause hepatotoxicity,
flushing, nausea, and gastrointestinal distress.

2. REVIEW OF LITERATURE

While endogenous cholesterol is mostly produced by the body, mostly in the liver, exogenous cholesterol is mainly
obtained through the small intestine and is obtained from food. The site of action of the most widely used lipid-
lowering drugs is also included. Many biological processes, such as protein expression, antioxidant defence,
signal transduction cascade activation, and mitochondrial integrity preservation, have been connected to a variety
of bioactive compounds derived from marine sources. Extreme marine biotechnology is expanding quickly, and
people are regularly discovering new bioactive compounds with therapeutic qualities. A variety of biological
activities have been observed in seaweed polysaccharides, deep-sea fish skin and skeleton protein peptides, and
polyunsaturated fatty acids with rich deep-sea fish oil. These include the anti-hyperlipemic effects of
polysaccharides and protein peptides, as well as their cardiovascular-protective and antioxidant properties [5].
Many marine-derived bioactive substances have been connected to a variety of biological processes, such as
protein synthesis, antioxidant defence, activation of signal transduction cascades, and preservation of
mitochondrial integrity. Polyunsaturated fatty acids of rich deep-sea fish oil, polysaccharides from seaweed, and
protein peptides from deep-sea fish skin and bones have been demonstrated to have a range of biological activities,
such as cardiovascular protection, antioxidant activity, and therapeutic effects on hyperlipemia of polysaccharides
and protein peptides[6]. With this, it is also an emerging trend that involves the combination of drugs. Combination
with statins and ezetimibe is one example as it further reduces LDL-C levels and should be prescribed when
achievement of LDL-C goals with the use of maximally tolerated statin monotherapies regimens is not possible.
Through their combination, further ASCVD risk reduction would be attained with minimal concern over increased
safety without diminishing effectiveness as a good form of treatment [13].

Marine organisms that inhabit a saline buffer environment with low temperatures, limited light sources, high
salinities, low dissolved oxygen, and distinct water pressure are the primary source of the two types of
polysaccharides—land-based and sea-based. These specific environmental characteristics result in different
synthesis paths between materials produced from the land and the sea. Because of the favourable climate, marine
polysaccharides have a distinct structure and biological mechanism.According to their sources, marine
polysaccharides can be classified as either marine microbes, marine animals, or algae (known as brown, red, or
green algae depending on pigment deposition). Algal polysaccharides make up the majority of macroalgae and
phytoplankton species.

3. MATERIALS AND METHODS

Some sea species' viscera are also utilized as sources of bioactive polysaccharides; for example, sulphated
polysaccharides from abalone viscera have hypolipidemic and anticoagulant properties, while squid viscera
polysaccharides have immunological properties. Although sea plants and animals can also create polysaccharides,
sea microbes are more widely used because of their high rate of reproduction and abundance of readily purified
polysaccharides. Microorganisms are widely distributed on the bottom and exhibit a high degree of environmental
adaptability. Furthermore, the majority of intracellular polysaccharides come from the cell walls of bacteria,
actinomycetes, and marine fungus [7]. Microorganisms emit secondary compounds called extracellular
polysaccharides, such as the antioxidant-active ones produced by the deep-sea fungus Aspergillus versicolor
N2bc. Improvements in purification and identification methods have gradually led to a better understanding of
the composition of polysaccharides. It has been shown that the structure of the polysaccharide chain, the quantity
of hydroxyl groups, the kind of glycosidic bond, and the content of monosaccharides all significantly affect their
bioactivity. Natural polysaccharides with a high glycoalkaloid acid content are generally more bioactive. A
marine-sourced chitosan-oligosaccharide intervention dramatically raised HDL-C and decreased plasma TC in
hypercholesterolemic hamsters while also boosting the relative number of Bacteroidetes in the gut.

Sargassum pallidum polysaccharides also increased the quantities of hepatic lipids while drastically reducing the
buildup of liver fat and the expression of genes associated in fat creation. Sea cucumbers have demonstrated
impressive activity in the study of active chemicals. AJP has a mean molecular weight of and is mostly composed
of amino glucose, galactosamine, glucuronic acid, mannose, glucose, galactose, and fucose. Experiments showed
that hyperlipidemic Wistar rats given AJP had significantly greater serum levels of HDL-C but significantly lower
levels of TC, TG, and LDL-C. Thus, abalone visceral polysaccharides have been shown to raise HDL-C levels
in the plasma of rats on a high-fat diet while lowering TC, TG, and LDL-C levels. Furthermore, there was a
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noticeable increase in SOD activity and a decrease in MDA concentration. The majority of marine-derived
polysaccharides are obtained from seaweed and other seaweed plants, and they have the same lipid-lowering
properties as sulphated polysaccharides. However, the capacity of marine microbial polysaccharides to decrease
lipids is very poorly understood[8]. In addition, the architectures of polysaccharides are linked to their
hypolipidemic action. Thus, chromatographic and spectroscopic techniques for structural characterisation of
polysaccharides can be used to screen for active molecules and examine the molecular mechanisms underlying
their hypolipidemic effects[14].

Furthermore, because of their potential health benefits for humans, dietary fatty acids derived from deep-sea fish,
such as salmon, cod, sardines, and Antarctic krill species, have attracted a lot of interest. ~ Because of their
nutritional and physiological benefits, deep-sea fish oils are abundant in unsaturated fatty acids, such as those in
the Omega family of fatty acids, of which EPA and DHA are the greatest representatives[17]. Through the
regulation of bile acid metabolism, dietary consumption of deep-sea fish oil supplemented with omega
polyunsaturated fatty acids improves liver lipid metabolism. Additionally, DHA functions as a natural endogenous
ligand for PPARs, causing them to initiate mitochondrial fatty acid B-oxidation. Current clinical guidelines
propose treating severe hypertriglyceridemia with a DHA and EPA regimen.

4. RESULT AND DISCUSSION

DHA stops endoplasmic reticulum (ER) stress in mitochondria via turning on AMPK. Hepatic TG, MDA, serum
tumor necrosis factor-o (TNFa), and nuclear transcription factor kB (NFkB) levels in the grass carp's diet were
all markedly reduced by DHA supplementation. This action inhibited hepatocyte inflammation, lipid
accumulation, and ER stress brought on by palmitic acid (PA) in vitro. used a zebrafish model caused by a high-
cholesterol diet to evaluate the anti-cardiovascular benefits of fish oil rich in DHA and EPA against atherosclerosis.
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Figure 1: ACI for % deposition profiles
They discovered that the cholesterol levels of the zebrafish fed fish oil were 40% lower than those of the zebrafish
on a regular diet. Additionally, the livers of the fish oil-fed group displayed a significant down-regulation (p <
0.05) of the fatty acid synthase (FAS) gene in comparison to the control group that was fed a conventional diet.
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Figure 2: Effect of different concentrations of maltose
In order to prevent DHA degradation, a DHA liposome formulation in the form of an injectable nanomedicine
was produced because oral delivery of DHA may have unstable bioavailability. This study discovered that DHA
liposomes reduced the formation of foam cells, had potent anti-inflammatory and antioxidant qualities, and were
readily phagocytosed by activated macrophages, all of which further slowed the progression of atherosclerosis[9-
10].
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Figure 3:Percentage reduction of wound size
An essential and reliable source of material for the study and application of unsaturated fatty acids is the
abundance of marine biological resources that are available globally. To date, deep-sea fish and shrimp
polyunsaturated fatty acids have been used to create health foods and medications. Furthermore, fish oil water-
in-emulsions, microencapsulation technologies, and other delivery systems have proven to be successful
alternatives despite the fishy odor's limited use.

y=-0.3101x + 58404 R* = 0,9817
100
80
60
2y
% 40 ~—_
g 20
o
0
1 ;0 100
Concentration (ug/ml)

Figure 4: Anticancer activity of pigment extract
Marine bioactive peptides are the subject of extensive investigation due to their many bioactive qualities, safety,
and absence of toxicities. They have anti-inflammatory, antioxidant, and anti-thrombotic qualities, among other
things. The muscle or viscera, skin, shell, bone, and other remnants of marine organisms are traditional sources
of marine bioactive peptides.

5. CONCLUSION

Marine bioactive compounds are special resources for the creation of products with lipid-lowering properties
because of their complex structures and diverse origins. Even though China and other nations are currently
conducting more study on sea-derived bioactive compounds that lower cholesterol, several problems still need to
be sufficiently addressed in related studies, like the ones listed below. There is insufficient research on the precise
molecular mechanism, structural characterisation, constitutive connection, and composition of active ingredients.
In addition, there is less report on how active components affect metabolic processes of organisms. There are still
issues with the process for getting rid of bioactive compounds, because marine-derived bioactive components are
complex and diverse in composition. It is unclear how much of the reported bioactive chemicals are bioavailable,
and there is few information on how they are transferred and absorbed within the body. Remember that test
animals' metabolism of bile acids and cholesterol is different from ours. Humans have LDL-dependent lipoprotein
metabolism, whereas rodents have HDL-dependent metabolism. Thus, findings from experiments conducted on
mice and rats may not necessarily be translated to humans.

REFERENCES

287




reymn /A
TPM Vol. 32, No. S6, 2025 ’ ‘| | y ‘~:“¥(‘; ;F‘ Open Access
ISSN: 1972-6325 < | W/
https://www.tpmap.org/ J | ;?
nd ¥V 3B
1. Santos, José Diogo, Inés Vitorino, Fernando Reyes, Francisca Vicente, and Olga Maria Lage. "From

ocean to medicine: Pharmaceutical applications of metabolites from marine bacteria." Antibiotics 9, no. 8 (2020):
455.

2. Mishra, A. K., Singh, D., Deepak, S., & Reddy, S. (2025). Modulation of Biochemical Properties in
Wheat by Silver Nanoparticles Under Salt Stress Conditions. Natural and Engineering Sciences, 10(1), 244-254.
https://doi.org/10.28978/nesciences. 1643520

3. Rahim, R. (2024). Optimizing reconfigurable architectures for enhanced performance in computing.
SCCTS Transactions on Reconfigurable Computing, 1(1), 11-15. https://doi.org/10.31838/RCC/01.01.03
4, Anestopoulos, loannis, Despina-Evgenia Kiousi, Ariel Klavaris, Monica Maijo, Annabel Serpico, Alba

Suarez, Guiomar Sanchez et al. "Marine-derived surface-active agents: Health-promoting properties and blue
biotechnology-based applications." Biomolecules 10, no. 6 (2020): 885.

5. Hua, Z. L. (2024). Elucidating the Role of Cytochrome p450 Enzymes in Drug Metabolism and
Interactions. Clinical Journal for Medicine, Health and Pharmacy, 2(3), 1-10.

6. Atia, M. (2025). Breakthroughs in tissue engineering techniques. Innovative Reviews in Engineering and
Science, 2(1), 1-12. https://doi.org/10.31838/INES/02.01.01

7. Akram, Wasim, Mohd Rihan, Sakeel Ahmed, Swamita Arora, Sameer Ahmad, and Rahul Vashishth.
"Marine-derived compounds applied in cardiovascular diseases: submerged medicinal industry." Marine drugs 21,
no. 3 (2023): 193.

8. Martinez, R., & Garcia, C. (2024). Integrated Systems Design: A Holistic Approach to Mechanical
Engineering. Association Journal of Interdisciplinary Technics in Engineering Mechanics, 2(4), 12-16.
9. Udhayakumar, A., Ramya, K. C., Vijayakumar, P., Sheeba Rani, S., Balamanikandan, A., & Saranya, K.

(2024). Reversible Vedic Direct Flag Divider in Key Generation of RSA Cryptography. Journal of VLSI Circuits
and Systems, 6(2), 75-83. https://doi.org/10.31838/jvcs/06.02.08

10. Liu, Lina, Yihui Chen, Bei Chen, Min Xu, Shuji Liu, Yongchang Su, Kun Qiao, and Zhiyu Liu.
"Advances in research on marine-derived lipid-lowering active substances and their molecular
mechanisms." Nutrients 15, no. 24 (2023): 5118.

11. Agarwal, S., & Singh, V. (2024). Visual Terminology Aids in Diagnostic Imaging: Improving Radiology
Report Accessibility. Global Journal of Medical Terminology Research and Informatics, 2(3), 16-19.

12. Wang, B., & Hao, J. L. (2024). Cultural Tourism and Community-Led Conservation: Case Studies from
Africa. Journal of Tourism, Culture, and Management Studies, 1(1), 11-19.

13. Kavitha, M. (2024). Design and performance analysis of a wideband MIMO antenna array for 5G
millimeter-wave applications. National Journal of RF Circuits and Wireless Systems, 1(1), 1-10.

14. Ahmed, Abdul Bakrudeen Ali, Mohaddeseh Adel, Pegah Karimi, and Mahvash Peidayesh.
"Pharmaceutical, cosmeceutical, and traditional applications of marine carbohydrates." Advances in food and
nutrition research 73 (2014): 197-220.

15. Mehta, 1., & Dutta, S. (2024). Intergenerational Cultural Transmission in Rapidly Globalizing
Societies. Progression Journal of Human Demography and Anthropology, 2(2), 9-12.
16. Shinde, Pravin, Paromita Banerjee, and Anita Mandhare. "Marine natural products as source of new

drugs: A patent review (2015-2018)." Expert opinion on therapeutic patents 29, no. 4 (2019): 283-309.

17. Nair, R., & Reddy, D. (2024). Sustainable Food Systems for Reducing Food Waste and
Loss. International Journal of SDG’s Prospects and Breakthroughs, 2(4), 18-23.

18. Centella, Mariana Hinojosa, Alejandra Arevalo-Gallegos, Roberto Parra-Saldivar, and Hafiz MN Igbal.
"Marine-derived bioactive compounds for value-added applications in bio-and non-bio sectors." Journal of
cleaner production 168 (2017): 1559-1565.

19. Abdullah, D. (2025). Nonlinear dynamic modeling and vibration analysis of smart composite structures
using multiscale techniques. Journal of Applied Mathematical Models in Engineering, 1(1), 9-16.
20. Lahon, S., &Chimpi, K. (2024). Fostering Sustainable Technological Development in SMES from

Developing Nations Within the Framework of the Digital Economy and Resource-Constrained
Environments. Global Perspectives in Management, 2(4), 15-25.

21. Pal, Dilipkumar, Supriyo Saha, Amit Kumar Nayak, and Md Saquib Hasnain. "Marine-derived
polysaccharides: pharmaceutical applications." In Natural polymers for pharmaceutical applications, pp. 1-36.
Apple Academic Press, 2019.

22. Jeon, You-Jin, Kalpa W. Samarakoon, and Don AS Elvitigala. "Marine-derived pharmaceuticals and
future prospects.”" Springer handbook of marine biotechnology (2015): 957-968.
23. Radu, C. (2024). The Role of Innovation as a mechanism of enhancing Organizational

performance. National Journal of Quality, Innovation, and Business Excellence, 1(1), 7-15.

288


https://doi.org/10.28978/nesciences.1643520

