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1. Introduction 

          Statins are well known for their ability to 
decrease cholesterol. By lowering hepatic 
cholesterol production and raising LDL 
clearance from the blood, these medications 
reduce LDL cholesterol.with the use of statins, 
HDL cholesterol and triglyceride levels were 
improved  (1).The primary mechanism of 
action of the pharmacological class known as 
statins is to inhibitthe enzyme 3 hydroxy 3 
methylglutaryl coenzyme A (HMG-CoA) 
reductase, a key enzyme in the production of 
cholesterol, which lowers levels of fat in the 
body (2). Statins also work in additional ways 
to decrease platelet activation. An 
experimental swine model was also used to 

investigate the acute and direct inhibitory 
effects of statins on platelet activity, and 
intravenous lovastatin significantly decreased 
platelet-rich thrombus size in a damaged 
carotid artery (3). In addition, the "pleiotropic 
effects" of statins, which do not involve 
inhibition of cholesterol biosynthesis, have been 
linked to some of the positive effects associated 
with their use. These effects include endothelial 
protection, antioxidant and anti-inflammatory 
properties, a decrease in thrombotic  response, 
pro-angiogenic effects, and immunomodulatory 
effects (4). The ability of statins to combat 
microorganisms has also been studied. In one 
investigation evaluating the effect of statin on 
community-acquired pneumonia (5). Another 
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side effect of statins is the relative and absolute 
risk of high blood sugar and type 2 diabetes (6). 
Statins have three basic units that make up a 
compound's structure are the analogue of 
HMG-CoA. a side chain ring structure that 
governs the compound's solubility and 
pharmacokinetics, and  aids in the binding of 
the statin molecule to the HMG-CoA reductase 
enzyme(7). Statins work by preventing the 
committed step in the mevalonate route, which 
is a more contemporary name for this process 
in the manufacture of cholesterol. statins also 
increase HDL-C and lower triglyceride levels 
(8). Additionally, apolipoprotein-B100 
manufacturing is inhibited by statins, and the 
liver's production of triglyceride-rich 
lipoproteins is decreased(9). The enzyme that 
converts HMG-CoA to mevalonate in the 
cholesterol production pathway is called 
hydroxymethylglutaryl-CoA (HMG-CoA) 
reductase, and statins are a selective, 
competitive inhibitor of this enzyme. LDL 
receptors are upregulated, and there is a 
greater hepatic absorption of LDL cholesterol 
from the circulation, as hepatic cholesterol 
production is reduced (10). 

The Specific Activity of statins such as 
atorvastatin, cerivastatin, fluvastatin, and 
pravastatin is given as the active ingredients 
(acid form). However, Simvastatin and 
lovastatin are given as an inactive lactone form; 
these active forms must be produced through 
enzymatic hydrolysis (11). 

Diversity of Statin Pharmacodynamics  

              The extra-hepatic HMG-CoA reductase 
enzyme is inhibited by different statins 
depending on their hydrophilic/lipophilic 
properties (12).  Hydrophilic statins cannot 
pass through the cell membranes of 
extrahepatic cells due to the lipid bilayer of the 
membrane. On the other hand, lipophilic 
statins' affinity for fat promotes their entry into 
hepatic and extrahepatic cells. Some statins' 
supratherapeutic effects in extrahepatic 
organs are caused by this characteristic of 
lipophilic (13). These include heme A, 
farnesylated proteins, ubiquinone (CoQ10)and 
inhibition of dolichol production (14). 
Lipophilic statins reduce ATP synthesis in the 

heart muscle  which leads to exacerbation of 
ischemic region symptoms (15). 

Physicochemical Properties with source of 
Statins  

              Lovastatin, pravastatin, and simvastatin 
are statins obtained from fungi, while 
atorvastatin, cerivastatin, fluvastatin, 
pravastatin, pitavastatin, and rosuvastatin are 
the synthetically made statins (16). Some 
statins, such as lovastatin, atorvastatin, 
simvastatin, and fluvastatin, are lipophilic; 
however, rosuvastatin and pravastatin are 
hydrophilic due to the presence of their 
respective methane-sulphonamide- and 
hydroxyl-moiety molecules(17). As a gene 
modulator and regulator, histone deacetylase is 
affected by statins (18).   

Application of the isolated Fungal Statins  

            Statins are a group of compounds with a 
polyketide structure that are produced by 
secondary fungal metabolism and have the 
ability to suppress the activity of the enzyme 
HMG-CoA (hydroxyl methyl glutaryl-
coenzymeA) reductase. Statins' ability to 
modulate endogenous cholesterol levels in this 
way makes them appropriate for therapeutic 
usage (19). For many years, statins were first 
found in fungi (20). Simvastatin, rosuvastatin, 
atorvastatin, and lovastatin are examples of 
statins. Fusarium, Rhizopus, Excerohilumsp., 
Candida albicans, Candida krusei, Candida 
glabrata, and Candida tropicalis are among the 
cultures. Aspergillus flavus, Aspergillus 
fumigatus, Aspergillus niger, Aspergillus, 
fusarium, and Rhizopus spp are also present. On 
potato dextrose agar, the fungi were kept alive 
at a temperature of 28 °C. The biological effects 
of statins are diverse and include 
anticholesterolemic, antibacterial, and 
antioxidant characteristics. Determine the 
Aspergillus tamarii fungal statin's potency as an 
antioxidant, antifungal, anticancer, and 
anticholesterolemic with isolate and purify 
fungal statin (21). The steroid-metabolizing 
enzymes that statins and steroid hormones 
compete for candiverge (22). Given that statins 
prevent the local synthesis of the substrate for 
androgens, it would be physiologically 
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predicted that they would diminish 
(testosterone) (23). DHEA is one of the main 
hormones secreted by the adrenal gland, and 
statin use was linked to reduced levels of DHEA 
in both men and women (24). 

Simvastatin 

          Statins have a significant financial 
influence on the pharmaceutical industry. For 
instance, Merck produced simvastatin initially 
under the trade name ZocorTM; in 2005, 
ZocorTM was Merck's top-selling medication 
and the second-highest selling statin globally 
(25). Simvastatin is given as a lactone pro-drug, 
which is enzymatically hydrolyzed in the body 
to become its active, hydroxy-acid form (26). 
Simvastatin was demonstrated in the studies to 
have no effect on dehydroepiandrosterone 
sulfate, indicating that it had no impact on the 
production of adrenal steroid hormones 
(DHEAS). Simvastatin had an impact on the 
hypothalamo-pituitary axis (27). Over the 
course of three months, the statin group saw a 
greater decline in luteinizing hormone (LH) 
levels whereas follicle stimulating hormone 
(FSH) levels remained essentially same. 
According to the study, the effects of 
simvastatin on the ovary cannot be 
differentiated from those on the hypothalamus 
and pituitary (28). The size of the ovary is also 
decreased by statin drugs (29). Testosterone 
levels were observed to be lowered by statin 
medication in virtually all investigations using 
simvastatin and the majority of studies using 
atorvastatin (27). Inactivity and poor eating 
practices, particularly in young people and 
adolescents, have led to a rise in the usage of 
statins to lower cholesterol levels (30). Given 
that, statin exposure may hinder female rats 
from producing follicle-stimulating hormone, 
this may have an effect on the pituitary's 
capacity to function (31). Comparatively, 
atorvastatin was linked to an increased risk of 
stage I of ovarian cancer whereas simvastatin 
was linked to a higher risk of cervical cancer 
and adenocarcinoma of the cervix (32). 
Simvastatin has anti-inflammatory properties 
by reducing cytokines in leukocytes and 
endothelium (33). In cardiac cell lines and mice 
hearts, simvastatin triggered autophagy (34) 

also it  had ability to increase bone synthesis and 
decrease bone loss (35). 

Atorvastatin 

       It is called super statin which is known for 
its remarkable ability to raise high-density 
lipoprotein cholesterol levels while significantly 
lowering levels of low-density lipoprotein 
cholesterol when compared to other available 
drugs (36). It was initially created in 1985 by 
Bruce Roth of Parke-DavisWarner-Lambert 
Company (now Pfizer), who also gave it the 
brand name A Lipitor TM for commercial use. 
reduction in central nervous system 
inflammation induced by atorvastatin is 
beneficial for a mouse model of experimental 
autoimmune encephalomyelitis (37).  
Atorvastatin was found to have favorable effects 
on disease activity and systemic inflammation 
in the randomized clinical trial of atorvastatin 
on rheumatoid arthritis (TARA) (38). 
Androgenetic alopecia and polycystic ovaries 
have been linked to simvastatin, while  serum  
testosterone levels and androgenetic alopecia 
have been linked to atorvastatin. It is interesting 
to note that all of these negative effects were 
associated with  higher testosterone levels (39). 

Beneficial effects of Statins 

           Nowadays, Statins are used 
therapeutically for conditions such as  
cardiovascular health, anti-inflammatory and 
immunosuppressive properties, prevention and 
treatment of sepsis, autoimmune diseases, 
osteoporosis, kidney and neurological 
disorders, and even cancer treatment (40). 
Some research has found statins to be effective 
in reducing  depressive symptoms in people 
(41) or animals , while other investigations have 
found no association between the two (42). In 
addition to their anticoagulant  properties, 
statins have been associated with decrease 
platelet aggregation, which may contribute to 
explaining the overall decrease in 
cardiovascular mortality (43). Effects of acetyl 
LDL on cholesterol esterification and its 
accumulation  in macrophages (44). Th anti-
inflammatory effects of statins on heart tissue 
have been shown to reduce cardiac fibrosis and 
hypertrophy in animal experiments (45). 
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Statins appear to be a desirable alternative for 
the treatment of patients with autoimmune or 
inflammatory illnesses in light of a wealth of 
experimental evidence. In fact, clinical data 
indicates that statins may be helpful for a 
number of pathological conditions, including 
sepsis, allergic asthma, Alzheimer's disease, 
Parkinson's disease, multiple sclerosis, 
osteoporosis, and osteoporotic bone fractures. 
(46) KI. Paraskevas & et al ., (2007)  showed 
that  statins are affordable drugs with few side 
effects that can be used to treat a variety of 
cancers. Statins are now being researched 
either alone or in conjunction with other 
anticancer medications in a number of clinical 
trials [47]. Along with a decrease in serum 
Fe++ and glucose, statins significantly 
increased the liver function enzymes AST, ALT, 
ALP, and bilirubin [48]. The cellular depletion 
of geranylgeranyl pyrophosphate (GGPP), 
which causes autophagic responses, is the 
primary mechanism by which statins activate 
autophagy through the AMPK-mTOR signaling 
pathway [49].Similar to this, earlier research 
has demonstrated that statins influence 
immune function by obstructing dendritic cell 
(DC) development and activity [50]. 

Adverse effects of Statin therapy 

           Myotoxicity, rhabdomyolysis, headache, 
dizziness, and gastrointestinal (GI) dysfunction 
are common adverse effects of statin 
medication and one of the main reasons people 
stop taking them (51). Muscle and liver damage 
are the most significant negative effects. 
Inhibitors of cytochrome P450 or other statin 
metabolism are provided along with statins, 
causing their blood concentration to rise, and 
this can result in myopathy (52). The most 
dangerous side effect of statin use is 
rhabdomyolysis, although it occurs very rarely 
. Hepatic transaminases can occasionally rise. 
Usually, this increase is a temporary 
consequence that goes away with more 
therapy or after a small break from it. To 
monitor use of these drugs without signs of 
hepatotoxicity like unusual weakness , fatigue, 
jaundice, and black urine, the FDA no longer 
endorses liver function testing (53). 

Discussion and Conclusion: 

            The true efficacy of statins' pleiotropic 
therapeutic effects, the introduction of statins is 
required along with more thorough and 
thorough studies. Clinical studies will provide 
more details on the precise effects of each statin 
medicine and how they affect the decrease of 
CVD symptoms via SIRT-related signaling 
pathways. Statins, a class of medications that 
have been used for a while to decrease 
cholesterol, have the same potential as 
autografts  to promot bone regeneration in both 
entochondrostosis and intramembranous 
ossification(35). Interestingly, we've identified 
that statins' anticancer impacts on tumor cells 
depend on both time and dose, so that smaller 
statin doses delivered over longer times may be 
just as effective as larger doses given more 
quickly (54). side effects associated with statins 
including liver damage and muscle pains may be  
a drawback. 

            In conclude. The goal of the present 
review has focused on compare existing studies 
on hydrophilic and lipophilic statins in order to 
identify any differences in the hypolipidemic 
efficacy of these medications and to 
demonstrate that hydrophilic statins have a 
much superior impact on the total lipid profile. 
Statins also have a remarkable safety record and 
are widely tolerated. In addition, statins 
interfere with bone-forming processes 
independently of their hypolipidemic effects. 
HMG-CoA reductase inhibitors were also shown 
to decrease the development of tumor cells. We 
also offer ideas for future clinical trials of the 
anti-cancer potential of statins that will be 
carefully planned. 

Acknowledgments 

 This article had no financial support. 

8. Conflicts of interest 

The authors state that they have no conflicts of 
interest regarding the contents of the 
manuscript. 

9. References 

1. Ferri, Nicola, and Alberto Corsini. "Clinical 
evidence of statin therapy in non-dyslipidemic 
disorders." Pharmacological Research 88 
(2014): 20-30. 



Volume 18 | March 2023                                                                                                                                     ISSN: 2795-7624 

 

Eurasian Medical Research Periodical                                                                                         www.geniusjournals.org  
   Page | 94 

https://doi.org/10.1016/j.phrs.2014.02.003. 

2.  Patel, Misari, and Charmy Kothari. "Critical 
review of statins: A bio-analytical perspective 
for therapeutic drug monitoring." TrAC Trends 
in Analytical Chemistry 86 (2017): 206-221. 
https://doi.org/10.1016/j.trac.2016.10.011. 

3. Obi, Chike, et al. "Inhibition of platelet-rich 
arterial thrombus in vivo: acute antithrombotic 
effect of intravenous HMG-CoA reductase 
therapy." Arteriosclerosis, thrombosis, and 
vascular biology 29.9 (2009): 1271-1276. 
https://doi.org/10.1161/atvbaha.109.190884
. 

4. Barros, Jorge WF, et al. "Short-and long-term 
effects on reproductive parameters of female 
Wistar rats after exposure to rosuvastatin 
starting in pre-puberty." Current Research in 
Toxicology 1 (2020): 149-160. 
https://doi.org/10.1016%2Fj.crtox.2020.11.0
02. 

5.  Viasus, D., et al. "Statins for community-
acquired pneumonia: current state of the 
science." European journal of clinical 
microbiology & infectious diseases 29 (2010): 
143-152. https://doi.org/10.1007/s10096-
009-0835-0. 

6. Thompson, Paul D., et al. "Statin-associated 
side effects." Journal of the American College of 
Cardiology 67.20 (2016): 2395-2410. 
http://dx.doi.org/10.1016/j.jacc.2016.02.071. 

 7. Istvan, Eva S., and Johann Deisenhofer. 
"Structural mechanism for statin inhibition of 
HMG-CoA reductase." Science 292.5519 
(2001): 1160-1164. 
https://doi.org/10.1126/science.1059344.  

8. Mishra, Trinath Kumar, and Satyanarayan 
Routray. "Current perspectives on statins." 
Journal of the Indian Medical Association 101.6 
(2003): 381-383. 
https://europepmc.org/article/med/1457998
7.  

9. Ballantyne, Christie M., Joel S. Raichlen, and 
Valerie A. Cain. "Statin therapy alters the 
relationship between apolipoprotein B and 
low-density lipoprotein cholesterol and non–
high-density lipoprotein cholesterol targets in 
high-risk patients: the MERCURY II (Measuring 

Effective Reductions in Cholesterol Using 
Rosuvastatin therapy II) trial." Journal of the 
American College of Cardiology 52.8 (2008): 
626-632. 
https://doi.org/10.1016/j.jacc.2008.04.052. 

10. Sizar, Omeed, et al. "Statin medications." 
StatPearls [Internet]. StatPearls Publishing, 
2022. 
https://www.ncbi.nlm.nih.gov/books/NBK430
940/#_NBK430940_pubdet_  

11. Blumenthal, Roger S. "Statins: effective 
antiatherosclerotic therapy." American heart 
journal 139.4 (2000): 577-583. 
https://doi.org/10.1016/s0002-
8703(00)90033-4. 

12.  O’Sullivan, Siobhra. "Statins-A review of 
benefits and risks." Trinity Student Medical 
Journal 8.1 (2007). 
https://ojs.tchpc.tcd.ie/index.php/tsmj/article
/download/1840/441.   

13. Althanoon, Zeina, et al. "Pharmacological 
aspects of statins are relevant to their structural 
and physicochemical properties." Systematic 
Reviews in Pharmacy 11.7 (2020): 167-71. 
https://www.researchgate.net/publication/34
3696137. 

14. Khurana, Sushant, et al. "Comparison of anti-
inflammatory effect of atorvastatin with 
rosuvastatin in patients of acute coronary 
syndrome." Journal of pharmacology and 
pharmacotherapeutics 6.3 (2015): 130-135. 
https://doi.org/10.4103/0976-500x.162011.  

15. Zhou, Qian, and James K. Liao. "Pleiotropic 
Effects of Statins–Basic Research and Clinical 
Perspectives–." Circulation journal 74.5 (2010): 
818-826. https://doi.org/10.1253%2Fcircj.cj-
10-0110.   

16. Lopez, Larry M. "Rosuvastatin: a high-
potency HMG-CoA reductase inhibitor." Journal 
of the American Pharmacists Association 45.4 
(2005): 503-513. 
https://doi.org/10.1331/1544345054475522.  

17. McTaggart, Fergus, et al. "Preclinical and 
clinical pharmacology of Rosuvastatin, a new 3-
hydroxy-3-methylglutaryl coenzyme A 
reductase inhibitor." The American journal of 
cardiology 87.5 (2001): 28-32. 



Volume 18 | March 2023                                                                                                                                     ISSN: 2795-7624 

 

Eurasian Medical Research Periodical                                                                                         www.geniusjournals.org  
   Page | 95 

https://doi.org/10.1016/s0002-
9149(01)01454-0. 

18. Ordovás, José M., and Caren E. Smith. 
"Epigenetics and cardiovascular disease." 
Nature Reviews Cardiology 7.9 (2010): 510-
519. 
https://doi.org/10.1038%2Fnrcardio.2010.10
4.  

19. Tobert, Jonathan A. "Lovastatin and 
beyond: the history of the HMG-CoA reductase 
inhibitors." Nature reviews Drug discovery 2.7 
(2003): 517-526. 
https://doi.org/10.1038/nrd1112  

20. Subhan, Mishal, Rani Faryal, and Ian 
Macreadie. "Exploitation of Aspergillus terreus 
for the production of natural statins." Journal of 
Fungi 2.2 (2016): 13. 
https://doi.org/10.3390%2Fjof2020013. 

21. Jayalekshmi, Swathy Krishna, T. M. Antony, 
and Suganthi Ramasamy. "Elucidation of 
Antifungal, Antioxidant and Anticholesterol 
Activity of Efficiency of Fungal Statin Isolated 
from Aspergillus tamarii." Biosc Biotech Res 
Comm 13.3 (2020): 1597-1604. . 
http://dx.doi.org/10.21786/bbrc/13.3/89. 

 22. Peck, Alison, et al. "Effect of statins on 
estrogen and androgen levels in 
postmenopausal women treated with 
estradiol." Climacteric 14.1 (2011): 49-53. 
https://doi.org/10.3109/13697137.2010.481
369.  

23. Schooling, C. Mary, et al. "The effect of 
statins on testosterone in men and women, a 
systematic review and meta-analysis of 
randomized controlled trials." BMC medicine 
11.1 (2013): 1-9. DOI: 10.1186/1741-7015-11-
57. 

24.  ORENTREICH, NORMAN, et al. "Age 
changes and sex differences in serum 
dehydroepiandrosterone sulfate 
concentrations throughout adulthood." The 
Journal of Clinical Endocrinology & Metabolism 
59.3 (1984): 551-555. 
https://doi.org/10.1210/jcem-59-3-551. 

25.  Lindsley, Craig W. "The top prescription 
drugs of 2010 in the United States: 
antipsychotics show strong growth." ACS 

Chemical Neuroscience 2.6 (2011): 276-277. 
https://doi.org/10.1021/cn200050c. 

26. Schachter, Michael. "Chemical, 
pharmacokinetic and pharmacodynamic 
properties of statins: an update." Fundamental 
& clinical pharmacology 19.1 (2004): 117-125. 
https://doi.org/10.1111/j.1472-
8206.2004.00299.x. 

27. Banaszewska, Beata, et al. "Effects of 
simvastatin and oral contraceptive agent on 
polycystic ovary syndrome: prospective, 
randomized, crossover trial." The Journal of 
Clinical Endocrinology & Metabolism 92.2 
(2007): 456-461. 
https://doi.org/10.1210/jc.2006-1988. 

28. Cassidy-Vu, Lisa, Edwina Joe, and Julienne K. 
Kirk. "Role of statin drugs for polycystic ovary 
syndrome." Journal of family & reproductive 
health 10.4 (2016): 165. PMID: 28546815; 
http://jfrh.tums.ac.ir. 

29. Banaszewska, Beata, et al. "Comparison of 
simvastatin and metformin in treatment of 
polycystic ovary syndrome: prospective 
randomized trial." The Journal of Clinical 
Endocrinology & Metabolism 94.12 (2009): 
4938-4945. 
https://doi.org/10.1210%2Fjc.2009-1674. 

30. Ross, Joyce L. "Statins in the management of 
pediatric dyslipidemia." Journal of Pediatric 
Nursing 31.6 (2016): 723-735. 
https://doi.org/10.1016/j.pedn.2016.07.004. 

 31. Guldvang, Anna, et al. "Simvastatin 
decreases steroid production in the H295R cell 
line and decreases steroids and FSH in female 
rats." Reproductive Toxicology 58 (2015): 174-
183. 
https://doi.org/10.1016/j.reprotox.2015.10.00
5. 

 32. Jiao, Xue-feng, et al. "Ovary and uterus 
related adverse events associated with statin 
use: an analysis of the FDA Adverse Event 
Reporting System." Scientific Reports 10.1 
(2020): 1-10. https://doi.org/10.1038/s41598-
020-68906-2.  

33. Rezaie-Majd, Abdolreza, et al. "Simvastatin 
reduces expression of cytokines interleukin-6, 
interleukin-8, and monocyte chemoattractant 



Volume 18 | March 2023                                                                                                                                     ISSN: 2795-7624 

 

Eurasian Medical Research Periodical                                                                                         www.geniusjournals.org  
   Page | 96 

protein-1 in circulating monocytes from 
hypercholesterolemic patients." 
Arteriosclerosis, thrombosis, and vascular 
biology 22.7 (2002): 1194-1199. DOI: 
10.1161/01.atv.0000022694.16328.cc.  

34. Andres, A. M., Hernandez, G., Lee, P., Huang, 
C., Ratliff, E. P., Sin, J., Thornton, C. A., Damasco, 
M. V., & Gottlieb, R. A. (2014). Mitophagy is 
required for acute cardioprotection by 
simvastatin. Antioxidants & redox signaling, 
21(14), 1960–1973. 
https://doi.org/10.1089/ars.2013.5416. 

35. Dang, Lei, Jinglin Zhu, and Chunli Song. "The 
effect of topical administration of simvastatin 
on entochondrostosis and intramembranous 
ossification: An animal experiment." Journal of 
orthopaedic translation 28 (2021): 1-9. 
https://doi.org/10.1016%2Fj.jot.2020.11.009. 

36. Casar, Zdenko. "Historic overview and 
recent advances in the synthesis of super-
statins." Current Organic Chemistry 14.8 
(2010): 816-845. 
http://dx.doi.org/10.2174/13852721079111
1858.  

37. Youssef, Sawsan, et al. "The HMG-CoA 
reductase inhibitor, atorvastatin, promotes a 
Th2 bias and reverses paralysis in central 
nervous system autoimmune disease." 
Nature420.6911 (2002): 78-84. 
https://doi.org/10.1038/nature01158.  

 38. McCarey, David W., et al. "Trial of 
Atorvastatin in Rheumatoid Arthritis (TARA): 
double-blind, randomised placebo-controlled 
trial." The Lancet 363.9426 (2004): 2015-
2021. 

https://doi.org/10.1016/s0140-
6736(04)16449-0.  

  

39. Inui, Shigeki, and Satoshi Itami. "Molecular 
basis of androgenetic alopecia: from androgen 
to paracrine mediators through dermal 
papilla." Journal of Dermatological Science61.1 
(2011): 1-6. 
https://doi.org/10.1016/j.jdermsci.2010.10.0
15. 

40. Hoyos, Pilar, Vittorio Pace, and Andrés R. 

Alcántara. "Biocatalyzed synthesis of statins: A 
sustainable strategy for the preparation of 
valuable drugs." Catalysts 9.3 (2019): 260. 
https://doi.org/10.3390/catal9030260.   

41. Abbasi, Seyed Hesameddin, et al. 
"Simvastatin versus atorvastatin for improving 
mild to moderate depression in post-coronary 
artery bypass graft patients: A double-blind, 
placebo-controlled, randomized trial." Journal 
of Affective Disorders183 (2015): 149-155. 
https://doi.org/10.1016/j.jad.2015.04.049.  

42. Al Badarin, Firas J., et al. "Initiation of statin 
therapy after acute myocardial infarction is not 
associated with worsening depressive 
symptoms: insights from the Prospective 
Registry Evaluating Outcomes After Myocardial 
Infarctions: Events and Recovery (PREMIER) 
and Translational Research Investigating 
Underlying Disparities in Acute Myocardial 
Infarction Patients' Health Status (TRIUMPH) 
registries." American heart journal 166.5 
(2013): 879-886. 
https://doi.org/10.1016%2Fj.ahj.2013.09.001. 

43. Almeida, Shone O., and Matthew Budoff. 
"Effect of statins on atherosclerotic plaque." 
Trends in cardiovascular medicine29.8 (2019): 
451-455. 
https://doi.org/10.1016/j.tcm.2019.01.001.  

44. Bernini, Franco, et al. "Requirement for 
mevalonate in acetylated LDL induction of 
cholesterol esterification in macrophages." 
Atherosclerosis 104.1-2 (1993): 19-26. 
https://doi.org/10.1016/0021-
9150(93)90172-q.  

45. Hasegawa, Hiroshi, et al. "3-Hydroxy-3-
methylglutaryl coenzyme A reductase inhibitors 
prevent the development of cardiac 
hypertrophy and heart failure in rats." Journal of 
molecular and cellular cardiology 35.8 (2003): 
953-960. https://doi.org/10.1016/s0022-
2828(03)00180-9.  

46. Paraskevas, Kosmas I., et al. "Emerging 
indications for statins: a pluripotent family of 
agents with several potential applications." 
Current pharmaceutical design 13.35 (2007): 
3622-3636. 
https://doi.org/10.2174/1381612077827941
94.  



Volume 18 | March 2023                                                                                                                                     ISSN: 2795-7624 

 

Eurasian Medical Research Periodical                                                                                         www.geniusjournals.org  
   Page | 97 

47. Di Bello, Elisabetta, et al. "The innovative 
potential of statins in cancer: new targets for 
new therapies." Frontiers in chemistry8 
(2020): 516. 
https://doi.org/10.3389%2Ffchem.2020.005
16. 

 48. Hashim, Wissam Sajid, et al. "Physiological 
Study about Rosuvastatin and Lovastatin as 
Compared with Quercetin in Rats (Rattus 
norvegicus)." (2009). 
https://www.researchgate.net/publication/3
35754191. 

49. Alizadeh, Javad, et al. "Regulation of 
Autophagy via Carbohydrate and Lipid 
Metabolism in Cancer." (2023).doi: 
10.20944/preprints202301.0183.v1. 

0944/preprints202301.0183.v1  

50. Li, Xiao-Li, et al. "Exosomes derived from 
atorvastatin-modified bone marrow dendritic 
cells ameliorate experimental autoimmune 
myasthenia gravis by up-regulated levels of 
IDO/Treg and partly dependent on FasL/Fas 
pathway." Journal of neuroinflammation 13.1 
(2016): 1-18. 
https://doi.org/10.1186/s12974-016-0475-0.  

51. Sirtori, Cesare R. "The pharmacology of 
statins." Pharmacological research 88 (2014): 
3-11. 
https://doi.org/10.1016/j.phrs.2014.03.002.  

52. Maron, David J., Sergio Fazio, and MacRae F. 
Linton. "Current perspectives on statins." 
Circulation 101.2 (2000): 207-213. 
https://doi.org/10.1161/01.cir.101.2.207.  

53. Chee, Wee Jie, et al. "Retrospective 
evaluation of statin prescription in the elderly." 
Internal Medicine Journal 48.12 (2018): 1463-
1471. https://doi.org/10.1111/imj.13996.  

54. Anadón, Arturo, et al. "Interactions 
between nutraceuticals/nutrients and 
nutrients and therapeutic drugs." 
Nutraceuticals. Academic Press, 2021. 1175-
1197. https://doi.org/10.1016/B978-0-12-
821038-3.00070-. 

 

  

 


