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ABSTRACT 
 

It is degraded to free triglycerides and fatty acids by the secreted phosphatases of the plant family 
(sPLA2s). Plants have very few sPLA2s. Plant sPLA2s' molecular, biochemical, and catalytic 
properties are being studied. Three-dimensional structures are also included when comparing the 
two groups. Glycine max is used as a benchmark for comparing various organisms, including any 
herbal plants and small animals. In addition, they can be used as a type of signalling molecular. 
The functions of SPLa2 enzymes are well understood, however their ligand activities remain a 
mystery. Since the last review, sPLA2-binding proteins have evolved dramatically. Promiscuous 
SPLa2 proteins exist in nature for evolutionary reasons that we describe. As sPLA2s have a wide 
range of roles in the human body, they appear to be suitable therapeutic targets. New diagnostic 
and therapeutic techniques can be developed by using sPLA2s to interact with other proteins. 
 

 

Review Article 
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1. INTRODUCTION 
  
Phospholipases A2 (PLA2) are a wide family of 
enzymes that hydrolyze fats in the body, 
releasing fatty acids and lysophospholipids [1]. 
PLA2s are biochemically classified as cytosolic 
(cPLA2), secretory (sPLA2), or Ca2+-
independent (Ca2+-independent) [1,2]. PLA2 
enzymes are important functionally because they 
synthesise signalling lipids and regulate 
inflammation. The PLA2-catalyzed fatty acids 
(eicosanoids) have been linked to many 
inflammatory diseases [2,3,4]  and PLA2.  
Polymorphonuclear cells (PMNs) are the first line 
of defence against germs and fungi. Despite their 
vital involvement in inflammation, neutrophils' 
relevance in cancer is still debated 

(1, 2)
. Despite 

the new statistics, the traditional opinion says 
that the high number of neutrophils generated 
from bone marrow each day (1011) is balanced 
by their short half-life in the bloodstream (up to 
roughly 12 hours) 

(4)
 . The human neutrophil 

population (up to 70% of circulating leukocytes) 
is not represented in mice, where neutrophils 
range from 10% to 25% of white blood cells [5,6]. 
PLA2 catalysis produces lysophospholipids and 
other bioactive lipid molecules [5]. Early studies 
identified PLA2s as a helpful marker of acute 
lung injury (ALI) in humans. There has been a lot 
of research done on PLA2s since then, 
especially on their role in regulating inflammation 

[6]. The lungs can be damaged by direct lung 
injury (pneumonia), indirect injury (sepsis), or 
both. Inflammation can be caused by Staph 
aureus, Strep pneumoniae, influenza, acid 
(aspiration), or harmful mechanical pressures 
(such as positive pressure ventilation). As a 
result of the protein-rich fluid and uncontrolled 
inflammation, severe hypoxemia and respiratory 
failure occur. An effort is being made to identify 
potential therapeutic molecular targets for ALI. In 
1961, the Enzyme Commission (EC) classified 
3.1.1.4 phospholipase A2 (PLA2) processes. A 
literature search revealed 28,700 papers                   
on phospholipase A2 [2,3,4]Prof. Ed Dennis and 
colleagues codified the enzyme class in a 
naming system based on structural and 
functional properties after discovering that PLA2 
enzyme activity was shared by a wide 
superfamily of proteins [3,4]. PLA2s, cytosolic 
PLA2, calcium-dependent PLA2, platelet 
activating factor acetylhydrolases, and the 
lysosome-bound PLA2s were all included in                
this system's classification of active                 
enzymes.   Since there are currently nine sPLA2 
enzymes that are expressed in the human body 
(i.e. IB, IIA and IID, IIE and IIF), they are divided 
into groups IB, IIA and III. Phosphatidylinositol 3-
kinase 2 (PIIA) [5] is the subject of this review, 
and a history of some of the most important 
findings linked to  this enzyme is depicted in Fig. 
1. 

 

 
           

Fig. 1. Timeline of major discoveries in hGIIA drug development [5] 
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Exosomes, for example, are endosomal-derived 
vesicles of 30 to 150 nm in diameter that can 
communicate between cells. When the 
endosomal membrane fuses with the plasma 
membrane, they are released into the 
extracellular area. Antibodies contain specific 
signals that can affect target cell immunity [9] 
The PLA2 esterase family hydrolyzes the sn-2 
position of glycerophospholipids to produce free 

fatty acids and lysophospholipids. Except for 
group III subtype, which has N- and C-terminal 
extensions, and at least six highly conserved 
disulfide connections in the N- and C-terminal 
sections [10]  They have been shown to be 
highly conserved in all known human sPLA2 
proteins (Fig. 2 ). In the active site, Hes48 forms 
a dyad with Asp99 (His48), which is conserved 
among subtypes of the enzyme [11].

 

 

 
 

Fig. 2. Seven secreted phospholipases A2 were compared. The active site, calcium binding, 
and disulfide bond have high sequence conservation. All Cys are highlighted in yellow, while 
the proteins as a whole are marked in red to show complete conservation. Disulfide bonding 

Cys are boxed. Other amino acids with four or more identities are highlighted and coloured by 
amino acid type. There are several important locations in the sequence highlighted with 

triangles: catalytic HIS (green), catalytic ASP (orange), calcium binding loop (blue) (cyan) 
(cyan). The position of the FLSYK is represented with blue triangles. Renetseder et al.  [4] 

adopted this numbering scheme for hGIIA, but it cannot be relied upon for the other entries. 
Assembled with ALINE 
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2. PLA2 SECRETARY STRUCTURE 
 
The secreted PLA2 (sPLA2) families contain 
about a third of the isoforms. (IB, IIA, IIC, IIE, IIF, 
III, V, X, XIIA, and XIIB) are all calcium-
dependent isoforms found in mammals. The bulk 
of secretory [12] PLA2s are sub-20 kDa proteins. 
Protein sequence identity separates Groups III 
and XII. As shown in Fig. 3, all sPLA2s have the 
same calcium binding domain and the same 
disulfide-stabilized tertiary structure [13].

 

 
The stereochemical mechanism of sPLA2 is 
similar to that of serine proteases [14]. A 
conserved water molecule acts as an attacking 
nucleophile on the sn-2 bond. A conserved 
histidine in PLA2's active region removes a 
proton from the N1 water molecule. The 
histidine's positive charge is maintained by a 
large hydrogen-bonded network that contains 
aspartic acid carboxylate and tyrosine phenolic 
groups. Keep in mind that the sPLA2 enzyme 
family includes nonanalogous backbone 
positions for aspartate and tyrosine at the active 
site. The sPLA2 catalytic residues are histidine, 
aspartate, and single/dual tyrosine. This type of 

catalytic machinery is found in most sPLA2 
groups, including I, II, IV, V, X, and XII [15–18]. 
In the human group III sPLA2 (human), the 
phenylalanine's aromatic ring fails to form 
hydrogen bonds with either the histidine or the 
aspartate nearby. Thus, tyrosine is not required 
for the stabilisation of the aspartic acid residue at 
the active site of PLA2. 7 sPLA2 from the liver 
fluke parasite exhibits standard histidine-aspartic 
acid-tyrosine hydrogen bond forming hallmarks 
[19]. To build unique therapeutic drugs against 
the parasite Clonorchis sinensis, this structural 
divergence between the target enzyme and the 
housekeeping human isoform can be exploited 
[20]. 
 
However, stable multichain complex forms 
observed in reptiles and scorpions, including 
homodimers, homotrimers, and heterodiglycans, 
lack quaternary conformations [21,22]. Scorpion 
sPLA2 has a disulfide connection connecting it to 
the primary enzyme subunit, while human GIII 
sPLA2 has a comparable C-terminal extension 
[12,13]. However, bisindole compounds and 
anionic molecules have been shown to promote 
dimerization in certain sPLA2 [23,24]. 

 

 
 

Fig. 3. The human sPLA2 prototype (group III PLA2) is shown as a ribbon. Calcium binding 
loop (pink) with both calcium (sphere in magenta); active site to residues histidine 34 and 

aspartic acid 63; C-terminal extension; and stabilised by five disulfide bonds (yellow) (yellow). 
The structure of the human group III PLA2 sequence (Q9NZ20) is shown on Pymol [13] 
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3. THE FUNCTION OF SPLA2-IIA IN ALI 

 

Many clinical and preclinical studies indicate 
sPLA2-IIA function in ALI/ARDS [11,19]. Multiple 
studies have indicated higher sPLA2-IIA mRNA 
and protein expression in ARDS patients' BAL 
fluid and plasma [20–23] Recently, sPLA2-IIA 
levels were found to be elevated in COVID-19 
patients' plasma and associated to disease 
severity [25]. Many ALI-pathogenic cells, 
including alveolar macrophages and epithelial 
cells, generate sPLA2-IIA when stimulated with 
inflammatory mediators including endotoxins and 
TNF [20,26]. In vivo, sPLA2-IIA increases ALI-
induced respiratory distress and surfactant PG 
hydrolysis when directly injected into the lungs 
[
27,28]. This link between sPLA2-IIA and ALI 
development prompted research into the 
therapeutic potential of inhibiting this enzyme. 
LY315920Na/S-5920, a small molecule that 
specifically inhibits sPLA2-IIA, has been shown 
to reduce lung injury in animal models of ALI and 
sepsis [29,30]. As previously stated, sPLA2-IIA 
has significant bactericidal effects and protects 
against infections [14]. sPLA2-IIA inhibition may 
thereby impair the host's defence against 
bacterial infections, worsening bacterial-induced 
ALI. Despite extensive research on sPLA2-IIA, 
additional research is required to understand its 
pro- and anti-inflammatory effects in regulating 
ALI. An isoform of the sPLA2-II family, sPLA2-IID 
(or PLA2G2D), may be involved in the spread of 
respiratory infections. Aged CD11c+ cells 
(alveolar macrophages and respiratory dendritic 
cells) produce sPLA2-IID, whereas middle-aged 
mice lacking sPLA2-IID are protected from 
SARS-CoV infection [32]. Lung damage was 
minimised, and survival increased in the absence 
of sPLA2-IID. SPLA2-IID expression increased in 
lung CD11c+ cells, resulting in increased 
eicosanoids involved in the initial immune 
response [33].  

 

4. AN ENZYMATIC ACTIVITY OF PLA2 

 

Clinical and preclinical studies show that sPLA2-
IIA may play a significant role in the development 
of ALI/ARDS [34].  Patients with ARDS and 
patients with early ARDS both have sPLA2-IIA 
protein and transcripts in their bronchoalveolar 

lavage (BAL) fluid, according to independent 
investigations. Researchers have discovered that 
the presence of high levels of plasma sPLA2-IIA 
in COVID-19 patients correlates with a more 
severe form of the disease. For now, it's evident 
that more research is needed to better 
understand how sPLA2-IIA controls ALI in terms 
of its pro-and anti-inflammatory effects [35]. 
Despite this, it's clear that further research is 
needed. Since EVs are well-established vehicles 
for long-range transmission of mRNA across 
tissues and cell types, we wondered if sPLA2-IIA 
mRNA was also present in the BAL fluid of early 
ARDS patients linked with exosomal type EVs 
[36]. In this study, QRT-PCR was used to 
determine sPLA2-IIA (sPLA2-IIA) mRNA levels in 
the BAL fluid of early, late, and non-ARDS 
patients [37]. 

 

5. sPLA2 MUTATIONS AND WEIGHT 
LOSS IN PATIENTS WITH CHRONIC 
OBSTRUCTIVE PULMONARY 
DISEASE (COPD) 

 
COPD is a chronic inflammatory disease that 
causes coughing, dyspnea, and wheezing [35] 
Cardiovascular failure, anaemia, GERD, 
sadness, anxiety, osteoporosis, and weight loss 
can all be caused by the disease's impact on 
heart and air exchange function [36]. Cachexia is 
a loss of muscle and fat tissue caused by 
systemic inflammation in COPD [37]. It is 
clinically significant since it impacts a patient's 
everyday activities, quality of life, and prognosis. 
TNF and interleukins are pro-inflammatory 
mediators related with weight loss.Patients with 
COPD, on the other hand, had varying weight 
loss and pro-inflammatory mediator levels. 
[38,39]. In other words, systemic                            
pro-inflammatory stimuli increase the               
production of the sPLA2 GIID protein in different 
tissues, including the lung [40]. G80S is a 
missense mutation in a loop that generates the 
IBS. Due   to its open conformation, the mutant 
enzyme has a greater affinity for the M-type 
receptor than   the wild-type sPLA2. [41] Thus, 
the G80S mutation  in human sPLA2 GIID 
increases the production of cytokines like (IL-1, 
IL-6, and TNF) may    be involved in weight loss 
[42]. 
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Fig. 4. sPLA2-V plays a role in acute lung injury 
The lung endothelium expresses sPLA2-V (green hexagons), which directly hydrolyzes phospholipids to promote 

inflammatory processes (1) These include neutrophil activation, lung EC adhesion, and migration into the 
interstitium and alveolar space (2). sPLA2-V also causes gap development and increased vascular permeability 

in the lungs (3).  sPLA2-V is raised in the alveolar space during ALI, contributing to alveolar damage, hyaline 
membrane formation, edoema fluid buildup, and inflammatory cell recruitment (4, 5). sPLA2-V may also influence 

macrophage phagocytosis (6). (online drawing in full colour)[34] 

 
6. OTHER DISEASES CAUSED BY sPLA2 

MUTATIONS 
 
This gene encodes a phospholipase A2 enzyme, 
which catalyses fatty acid release from 
phospholipids [43]. Transmembrane ion flux in 
glucose-stimulated B-cells, leukotriene and 
prostaglandin production, and phospholipid 
remodelling may all be impacted by the encoded 
protein. Secretory phospholipase A2 IIA (sPLA2) 
is one of the most well-studied inflammatory 
proteins. Despite its association with 
neurodegenerative diseases, no direct proof of 
its expression in diseased human brains has 
been found [44]. In this study, Alzheimer's 
disease patients' brains had higher levels of 
sPLA2-IIA mRNA than older adults without 
dementia (ND). Also observed in higher amounts 
in the AD hippocampal and inferior temporal 
gyrus (ITG) were The ITG study linked amyloid-
containing plaques to most astrocytes positive for 
sPLA2-IIA [45,46]. In human astrocytes, 

oligomeric A1–42 and interleukin-1 (IL-1) 
increased sPLA2-IIA mRNA expression, showing 
that inflammatory cytokines can activate this 
gene. New therapy strategies to suppress 
sPLA2-IIA overexpression in AD brains are 
required to delay disease progression and 
reduce inflammation [47]. Exogenous sPLA2-IIA 
causes neuronal injury. FCMTE is caused by the 
A159T mutation in sPLA2GVI, an autosomal 
recessive epilepsy gene [48]. Two PAF-AH 
mutations reduce substrate affinity and thereby 
enhance PAF concentration, resulting in 
increased B cell survival and IgE levels. The 
PAF-AH enzyme R92H mutation in the eastern 
Chinese Han population has been associated 
with ischemic stroke [48]. Other sPLA2s and their 
roles in ALI are unknown. Like sPLA2-X, it can 
be activated by cleaving an inactive proenzyme. 
Pseudomonas aeruginosa-infected alveolar 
epithelial cells produce sPLA2-IB, a lipid exporter 
that enhances PC efflux via ABCTA1 [49,50].

 

People who have ALI have more of the sPLA2-IB 
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splice variant. This suggests that the splice 
variant is linked to the disease's cause. 
 

7. CONCLUSION AND FUTURE 
PROSPECTS 

 
Biochemically, enzyme-oxidised lipids are PUFA 
or cholesterol derivatives that act as signalling 
mediators and hormones. Enzymes like LOXs, 
COXs, CYPs, and AKRs help make them. 
Enzyme research has revealed new lipid 
mediators and metabolic routes. Several 
enzymes and their byproducts require more 
study. In the future, lipidomics will likely improve, 
allowing researchers to better apply their results 
to medicine. Some of the sPLA2s that are 
important in human illnesses may be targetable 
with future study. It's safe to assume that higher 
expression, extracellular levels, and unique 
biologic activities of various isoforms in the lung 
compartment are associated with sPLA2 
pathology.  There is no effective treatment for the 
sPLA2 family of enzymes, despite their 
importance in Acute lung Injury(ALI).   sPLA2 
promotes inflammation in mammals by breaking 
down phospholipids and forming fatty acids, 
notably arachidonic acid. Inflammatory and 
thrombogenic molecules are formed from 
arachidonic acid. sPLA2 biology and their role in 
disease regulation are not well understood. 
There are certain specialised study topics that 
may benefit from further research. PLA2s' 
increased expression and sensitivity to 
pharmacological therapy suggest a role in ARDS 
diagnosis. But clinical studies must prove proof 
of concept. We believe that network biology can 
bring new insights into the monitoring 
mechanisms of ARDS growth and dissemination 
as well as new medication discoveries. BAL fluid 
from mechanically ventilated patients with or 
without ARDS contains exosomes with 
biochemical and physical characteristics. ARDS 
has neutrophil infiltration in the inflamed lung. 
Activated neutrophils cause oxidative stress, 
produce proteases, and form NETs, causing lung 
damage. Neutrophils, on the other hand, help 
heal damaged lung tissue. 
   

CONSENT 
 
It is not applicable. 

 
ETHICAL APPROVAL 
 
It is not applicable. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Adolph S, Fuhrmann H, Schumann J. 
Unsaturated fatty acids promote the 
phagocytosis of P. aeruginosa and R. 
equi by RAW264.7 macrophages. Curr. 
Microbiol. 2012;65:649–655.  
DOI: 10.1007/s00284-012-0207-3 

2. Khan MI, Hariprasad G.Human Secretary 
Phospholipase A2 Mutations and Their 
Clinical Implications. J Inflamm Res. 2020; 
13:551-561  
Available:https://doi.org/10.2147/JIR.S269 

3. Fajgenbaum DC, June CH. Cytokine 
storm. New England Journal of Medicine. 
2020; 383(23):2255-2273. 

4. Group TRC. Dexamethasone in 
hospitalized patients with Covid-19—
preliminary report. The New England 
Journal of Medicine; 2020. 

5. Kita Y, Shindou H, Shimizu T. Cytosolic 
phospholipase A2 and lysophospholipid 
acyltransferases. Biochimica et Biophysica 
Acta (BBA)-Molecular and Cell Biology of 
Lipids. 2019;1864(6):838-845. 

6. Sun GY, Shelat PB, Jensen MB, He Y, 
Sun AY, Simonyi A. Phospholipases A2 
and Inflammatory Responses in the 
Central Nervous System. Neuro Mol. 
Med. 2009;12:133–148. 

7. Dennis EA, Cao J, Hsu Y-H, Magrioti V, 
Kokotos G. Phospholipase A2 Enzymes: 
Physical Structure, Biological Function, 
Disease Implication, Chemical Inhibition, 
and Therapeutic Intervention. Chem. 
Rev. 2011;111:6130–6185 

8. Niknami M, Patel M, Witting PK, Dong Q. 
Molecules in focus: Cytosolic 
phospholipase A2-α. Int. J. Biochem. Cell 
Biol. 2009;41:994–997 

9. Sarkar C, Jones JW, Hegdekar N, Thayer 
JA, Kumar A, Faden, AI, Kane MA, Lipinski 
MM. PLA2G4A/cPLA2-mediated lysosomal 
membrane damage leads to inhibition of 
autophagy and neurodegeneration after 
brain trauma. Autophagy 2019;16:466–
485.  

10. Nakamura H, Moriyama Y, Makiyama T, 
Emori S, Yamashita H, Yamazaki R, 
Murayama T. Lactosylceramide Interacts 
with and Activates Cytosolic Phospho-

https://doi.org/10.2147/JIR.S269


 
 
 
 

Nyarko et al.; JAMMR, 34(9): 1-10, 2022; Article no.JAMMR.86304 
 
 

 
8 
 

lipase A2α. J. Biol. Chem. 2013;288: 
23264–23272 

11. Chao C-C, Gutiérrez-Vázquez C, 
Rothhammer V, Mayo L, Wheeler MA, Tjon 
EC, Zandee S, Blain M, de Lima KA, 
Takenaka MC, et al. Metabolic Control of 
Astrocyte Pathogenic Activity via cPLA2-
MAVS. Cell. 2019;179:1483–1498.e22.  

12. Chatterjee, S, Balram, A.; Li, W. 
Convergence: Lactosylceramide-Centric 
Signaling Pathways Induce Inflammation, 
Oxidative Stress, and Other Phenotypic 
Outcomes. Int. J. Mol. Sci. 2021;22:1816.  

13. Shelat PB, Chalimoniuk M, Wang J-H, 
Strosznajder JB, Lee JC, Sun AY, Simonyi 
A, Sun GY. Amyloid beta peptide and 
NMDA induce ROS from NADPH oxidase 
and AA release from cytosolic 
phospholipase A2in cortical neurons. J. 
Neurochem. 2008;106:45–55.  

14. Malada-Edelstein YF, Hadad N, Levy R. 
Regulatory role of cytosolic phospholipase 
A2 alpha in the induction of CD40 in 
microglia. J. Neuroinflamm. 2017, 14, 33.  

15. Chuang DY, Cui J, Simonyi A, Engel VA, 
Chen S, Fritsche KL, Thomas AL, 
Applequist WL, Folk WR, Lubahn DB, et al. 
Dietary Sutherlandia and Elderberry 
Mitigate Cerebral Ischemia-Induced 
Neuronal Damage and Attenuate p47phox 
and Phospho-ERK1/2 Expression in 
Microglial Cells. ASN Neuro. 2014;6.  

16. Yang B, Li R, Liu PN, Geng X, Mooney BP, 
Chen C, Cheng J, Fritsche KL, Beversdorf 
DQ, Lee JC, et al. Quantitative Proteomics 
Reveals Docosahexaenoic Acid-Mediated 
Neuroprotective Effects in 
Lipopolysaccharide-Stimulated Microglial 
Cells. J. Proteome Res. 2020;19:2236–
2246.  

17. Riendeau D, Guay J, Weech, P.; Laliberté, 
F.; Yergey, J.; Li, C.; Desmarais, S.; 
Perrier, H.; Liu, S, Nicoll-Griffith, D. 
Arachidonyl trifluoromethyl ketone, a 
potent inhibitor of 85-kDa phospholipase 
A2, blocks production of arachidonate and 
12-hydroxyeicosatetraenoic acid by 
calcium ionophore-challenged platelets. J. 
Biol. Chem. 1994;269:15619–15624.  

18. Farooqui AA, Ong WY, Horrocks LA. 
Inhibitors of brain phospholipase A2 
activity: Their neuropharmacological 
effects and thera-peutic importance for the 
treatment of neurologic disorders. 
Pharmacol. Rev. 2006;58:591–620.  

19. Szaingurten-Solodkin I, Hadad N, Levy R. 
Regulatory role of cytosolic phospholipase 

A2alpha in NADPH oxidase activity and in 
in-ducible nitric oxide synthase induction 
by aggregated Abeta1-42 in 
microglia. Glia. 2009;57:1727–1740.  

20. Anwar K, Voloshyna I, Littlefield MJ, 
Carsons SE, Wirkowski PA, Jaber NL, 
Sohn A, Eapen S, Reiss AB. COX-2 
Inhibition and Inhibition of Cytosolic 
Phospholipase A2 Increase CD36 
Expression and Foam Cell Formation in 
THP-1 Cells. Lipids 2010;46:131–142.  

21. Meyer AM, Dwyer-Nield, LD, Hurteau GJ, 
Keith RL, O’Leary, E, You M, Bonventre 
JV, Nemenoff RA, Malkinson AM. 
Decreased lung tumorigenesis in mice 
genetically deficient in cytosolic 
phospholipase 
A2. Carcinogenesis 2004;25:1517–1524.  

22. Ishihara K, Miyazaki A, Nabe T, Fushimi H, 
Iriyama N, Kanai S, Sato T, Uozumi N, 
Shimizu T, Akiba S. Group IVA 
phospholipase A 2 participates in the 
progression of hepatic fibrosis. FASEB 
J. 2012;26:4111–4121. 

23. Xiang Y, Wei X, Du P, Zhao H, Liu A, Chen 
Y. beta-Arrestin-2-ERK1/2 cPLA2alpha 
axis mediates TLR4 signaling to influence 
eicosanoid induction in ischemic 
brain. FASEB J. 2019; 33:6584–6595.  

24. Street IP, Lin HK, Laliberte F, Ghomashchi 
F, Wang Z, Perrier H, Tremblay NM, 
Huang Z, Weech PK, Gelb MH. Slow- and 
tight-binding inhibitors of the 85-kDa 
human phospholipase A2. Biochemistry. 
1993;32:5935–5940.  

25. Schanstra JP, Luong TT, Makridakis M, 
Van Linthout S, Lygirou V, Latosinska A, 
Alesutan I, Boehme, B.; Schelski, N.; Von 
Lewinski, D, et al. Systems biology 
identifies cytosolic PLA2 as a target in 
vascular calcification treatment. JCI 
Insight. 2019;4.  

26. Kumar S, Sharma S, Kaushik G, Avti PK, 
Pandey S, Sarma P, Medhi B, Khanduja 
KL. Therapeutic potential of arachidonyl 
trifluromethyl ketone, a cytosolic 
phospholipaseA2 IVA specific inhibitor, in 
cigarette smoke condensate-induced 
pathological conditions in alveolar type I & 
II epithelial cells. Toxicol. In Vitro. 
2018;54:215–223.  

27. Rodriguez de Turco EB, Belayev L, Liu Y, 
Busto R, Parkins N, Bazan NG, Ginsberg 
MD. Systemic fatty acid responses to 
transient focal cerebral ischemia: Influence 
of neuroprotectant therapy with human 
albumin. J. Neurochem. 2002;83:515–524.  



 
 
 
 

Nyarko et al.; JAMMR, 34(9): 1-10, 2022; Article no.JAMMR.86304 
 
 

 
9 
 

28. Sun, G.Y.; MacQuarrie, R.A. Deacylation-
Reacylation of Arachidonoyl Groups in 
Cerebral Phospholipids. Ann. N. Y. Acad. 
Sci. 1989;559:37–55.  

29. Golovko SA, Golovko M. Plasma 
Unesterified Fatty-Acid Profile Is 
Dramatically and Acutely Changed under 
Ischemic Stroke in the Mouse 
Model. Lipids 2018, 53, 641–645.  

30. Shimizu H, Ito A, Sakurada K, Nakamura, 
J, Tanaka, K, Komatsu, M, Takeda M, 
Saito K, Endo Y, Kozaki, T, et al. AK106-
001616, a Potent and Selective Inhibitor of 
Cytosolic Phospholipase A2: In Vivo 
Efficacy for Inflammation, Neuropathic 
Pain, and Pulmonary Fibrosis. J. 
Pharmacol. Exp. Ther. 2019;369:511–522.  

31. Liu N-K, Zhang YP, Titsworth WL, Jiang X, 
Han S, Lu P-H, Shields CB, Xu X-M. A 
novel role of phospholipase A2 in 
mediating spinal cord secondary 
injury. Ann. Neurol. 2006;59:606–619.  

32. Liu N, Deng, L, Zhang YP, Lu Q, Wang X, 
Hu J, Oakes E, Bonventre JV, Shields CB, 
Xu, X. Cytosolic phospholipase A2 protein 
as a novel therapeutic target for spinal 
cord injury. Ann. Neurol. 2014;75:644–658.  

33. Sanchez-Mejia RO, Mucke, L. 
Phospholipase A2 and arachidonic acid in 
Alzheimer’s disease. Biochim. Biophys. 
Acta (BBA)—Mol. Cell Biol. Lipids. 
2010;1801:784–790.  

34. Lee JC-M, Simonyi A, Sun AY, Sun GY. 
Phospholipases A2 and neural membrane 
dynamics: Implications for Alzheimer’s 
disease. J. Neurochem. 2011;116:813–
819.  

35. Sun GY, He Y, Chuang DY, Lee JC, Gu Z, 
Simonyi A, Sun AY. Integrating Cytosolic 
Phospholipase A2 with Oxidative/ 
Nitrosative Signaling Pathways in 
Neurons: A Novel Therapeutic Strategy for 
AD. Mol. Neurobiol. 2012;46:85–95. 

36. Schaeffer EL, Forlenza OV, Gattaz, WF. 
Phospholipase A2 activation as a 
therapeutic approach for cognitive 
enhancement in ear-ly-stage Alzheimer 
disease. Psycho-pharmacology. 2009; 
202:37–51.  

37. Sanchez-Mejia RO, Newman J, Toh S, Yu 
G-Q, Zhou Y, Halabisky B, Cissé M, 
Scearce-Levie K, Cheng IH, Gan L, et al. 
Phospholipase A2 reduction ameliorates 
cognitive deficits in a mouse model of 
Alzheimer’s disease. Nat. Neurosci. 2008; 
11:1311–1318.  

38. Feng C, Bao X, Shan L, Ling Y, Ding Y, 
Wang J, Cao Y, Wang Q, Cui W, Xu S. 
Calcium-Sensing Receptor Mediates beta-
Amyloid-Induced Synaptic Formation 
Impairment and Cognitive Deficits via Reg-
ulation of Cytosolic Phospholipase 
A2/Prostaglandin E2 Metabolic 
Pathway. Front. Aging Neurosci. 2020; 
12:144 

39. Kaya I, Jennische E, Lange S, Tarik 
Baykal A, Malmberg P, Fletcher JS. Brain 
region-specific amyloid plaque-associated 
myelin lipid loss, APOE deposition and 
disruption of the myelin sheath in familial 
Alzheimer’s disease mice. J. 
Neurochem. 2020;154:84–98 

40. Mehla J, Lacoursiere SG, Lapointe V, 
McNaughton BL, Sutherland RJ, McDonald 
RJ,  Mohajerani, M.H. Age-dependent 
behavioral and biochemical 
characterization of single APP knock-in 
mouse (APPNL-G-F/NL-G-F) model of 
Alzheimer’s disease. Neurobiol. 
Aging. 2018; 75: 25–37.  

41. Emre C, Do KV, Jun B, Hjorth E, Alcalde 
SG, Kautzmann M-AI, Gordon WC, Nilsson 
P, Bazan NG, Schultzberg M. Age-related 
changes in brain phospholipids and 
bioactive lipids in the APP knock-in mouse 
model of Alzheimer’s disease. Acta 
Neuropathol. Commun. 2021;9:1–26.  

42. Granger MW, Liu H, Fowler C, Blanchard 
AP, Taylor MW, Sherman SPM, Xu H, Le 
W, Bennett, S.A.L. Distinct disruptions in 
Land’s cycle remodeling of 
glycerophosphocholines in murine cortex 
mark symptomatic onset and progression 
in two Alzheimer’s disease mouse 
models. J. Neurochem. 2018;149:499–
517.  

43. Pérez-González M, Mendioroz, M, 
Badesso, S, Sucunza, D, Roldan, M, 
Espelosín M, Ursua S, Luján R, Cuadrado-
Tejedor, M, Garcia-Osta, A. PLA2G4E, a 
candidate gene for resilience in 
Alzheimer’s disease and a new target for 
dementia treatment. Prog. 
Neurobiol. 2020;191: 101818.  

44. Dahlgren, KN, Manelli AM, Stine WB, Jr. 
Baker LK, Krafft GA, LaDu MJ. Oligomeric 
and fibrillar species of amyloid-beta 
peptides differentially affect neuronal 
viability. J. Biol. Chem. 2002; 277:32046–
33253.  

45. Hicks JB, Lai Y, Sheng W, Yang X, Zhu, D, 
Sun GY, Lee JC-M. Amyloid-β peptide 
induces temporal membrane biphasic 



 
 
 
 

Nyarko et al.; JAMMR, 34(9): 1-10, 2022; Article no.JAMMR.86304 
 
 

 
10 

 

changes in astrocytes through cytosolic 
phospholipase A2. Biochim. Biophys. Acta 
(BBA)—Biomembr. 2008;1778:2512–2519.  

46. Zhu D, Lai Y, Shelat PB, Hu C, Sun GY, 
Lee, JC. Phospholipases A2 mediate 
amyloid-beta peptide-induced mito-
chondrial dysfunction. J. Neurosci 2006; 
26:11111–11119.  

47. Sagy-Bross C, Kasianov K, Solomonov Y, 
Braiman A, Friedman A, Hadad N, Lévy R. 
The role of cytosolic phospholipase A2α in 
amyloid precursor protein induction by 
amyloid beta1-42: Implication for 
neurodegeneration. J. 
Neurochem. 2015;132:559–571.  

48. Sagy-Bross C, Hadad N, Levy R. Cytosolic 
phospholipase A2alpha upregulation 

mediates apoptotic neuronal death induced 
by ag-gregated amyloid-beta peptide1-
42. Neurochem. Int. 2013;63:541–550.  

49. Desbene C, Malaplate-Armand C, Youssef 
I, Garcia P, Stenger C, Sauvee M, Fischer 
N, Rimet D, Koziel V, Escanye MC, et al. 
Critical role of cPLA2 in Abeta oligomer-
induced neurodegeneration and memory 
deficit. Neurobiol. Aging. 2012;33:1123. 
e17–1123.e29.  

50. Teng T, Dong L, Ridgley DM, Ghura S, 
Tobin MK, Sun GY, LaDu MJ, Lee JC. 
Cytosolic Phospholipase A2 Facilitates 
Oligomeric Amyloid-beta Peptide 
Association with Microglia via Regulation 
of Mem-brane-Cytoskeleton Connectivity. 
Mol.Neurobiol. 2019;56:3222–3234. 

_________________________________________________________________________________ 
© 2022 Nyarko et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/86304 

http://creativecommons.org/licenses/by/4.0

