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Platelet-activating factor (PAF) refers to the classical structure reported in 1979, which is a pro-inflammatory

phospholipid mediator. PAF mediates a wide variety of cellular functions and cell-cell interactions.
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| 1. Platelet-Activating Factor

Since its discovery, the structure of platelet-activating factor (PAF) also known as PAF-acether or AGEPC (acetyl-
glyceryl-ether-phosphorylcholine) has been identified as a phosphoglycerylether lipid mediator involved in diverse
physiological and pathophysiological processes. It seems apparent that PAF has different physiological roles in
animals, plants, and monocellular organisms. It is considered the most potent lipid mediator known to date L2,
Previous to the 1970s, lipid mediators were thought to be generally derived from phospholipids. However, PAF was
the first intact phospholipid mediator to demonstrate autacoid or messenger functions Bl. PAF was initially
considered one molecule, which is commonly referred to as the classical PAF. However, now it is understood that
there are a large number of structurally related phospholipids or PAF analogues that are dissimilar in structure to
PAF that interact with the PAF-receptor (PAF-R) and belong to the ‘PAF family’, collectively known as PAF-like
lipids (PAFLL). For the purpose of this review, PAF refers to the classical structure reported in 1979, which is
responsible for most of the known biological effects and is thought to be the most potent PAF molecule. PAF
mediates a wide variety of cellular functions and cell—cell interactions. Therefore, PAF is involved in several
physiological processes including apoptosis, physiological inflammation, wound healing, reproduction,
angiogenesis, long-term potentiation, and potentially retrograde signaling BEISI7, However, PAF is also a potent
pro-inflammatory mediator that is implicated in a variety of conditions and chronic diseases such as cancer, renal
diseases, cerebrovascular and central nervous system disorders, allergies, asthma, infections, and cardiovascular
diseases (CVD) BIEBIRILAILLLZIIS] pAF js known to carry out its broad pathophysiological actions at concentrations
as low as 10712 M and almost always by 10™°M as an intercellular messenger 4. In evolutionary terms, many
ether lipids were replaced over time by their esterified analogues; however, PAF and other minor

phosphoglycerylether molecules were conserved in various organisms due to their important biological roles 12!,

2. The Discovery and Structural Elucidation of the Platelet-
Activating Factor
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2.1. The Discovery of the Platelet-Activating Factor

PAF was first introduced into the literature in 1966 when Barbaro and Zvaifler described a substance that caused
antigen induced histamine release from rabbit platelets producing antibodies in passive cutaneous anaphylaxis 26!,
Almost four years later, Henson described a ‘soluble factor’ released from leukocytes that induced vasoactive
amine release in platelets. Further observations by Siraganuan and Osler 2 described the existence of a diluted
substance that had the capacity to cause platelet activation. A year later Jacques Benveniste and colleagues
elaborated on the findings of the previous two studies and described a novel factor that induced aggregation and
secretion of platelets, which participated in a leukocyte-dependent histamine release from rabbit platelets 28!,
Hence, the term platelet-activating factor (PAF) was coined because of the initial observations of its effects on
platelets 28 |t was later discerned that PAF was a lipid-like molecule X2, It is recalled that to study PAF
Benveniste prepared a measure of PAF from 100 L of hog blood, which resulted in a 100 L solution from which 1
uL was sufficient to induce platelet aggregation, indicating its high level of potency 2%, However, this amount of
PAF was too low to use techniques at the time such as mass spectrometry or magnetic resonance that might
determine the structure of the bioactive compound 29, Despite the lack of structural data, Benveniste and others
had determined several of the physical characteristics of PAF. They determined that it was a lipid compound, it
could bind to albumin, and it migrated between lysolecithin and sphingomyelin in thin-layer chromatography
separation, all properties of which were similar to that of lysophosphatidylcholine. The compound was also affected
by several phospholipases (PLA,, PLC, and PLD) but resistant to others (sphingomyelinase C and PLA;),
indicating that indeed it had a phospholipid type structure 2921 Studies began to discern that PAF was implicated
in IgE anaphylaxis 22 and many of the properties of PAF released during IgE anaphylaxis began to be elucidated

(23] Furthermore, the role of PAF in platelet aggregation was beginning to be further understood by June 1979 [24],

2.2. Structural Elucidation of the Platelet-Activating Factor

Following several experiments with phospholipases, etc. the structure of PAF was thought to be 2-acyl-sn-glycero-
3-phosphocholine (1-lysophosphatidylcholine) 221, but owing to acyl chain migration this molecule was known for
its instability and did not demonstrate the biological properties corresponding to PAF [22126] Around that time,
several other structures were interrogated, and many researchers were involved in discussions as reviewed by
Chap (291, However, on the 10th of October 1979, Constantinos Demopoulos, Neal Pinckard, and Donald Hanahan,
from San Antonio Texas published the structure of PAF (1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine) under the
name AcGEPC (Acetyl-glyceryl-ether-phosphocholine), which was shown to have biological activities
indistinguishable from that of naturally generated rabbit PAF (Figure 1) 271, The researchers realised that the
AcGEPC they synthesised was indeed the same structure as naturally occurring PAF. Interestingly, nineteen days
after the Demopoulos, Pinckard, and Hanahan 22 publication, the same structure was reported by a group led by
Fred Snyder who were assessing the properties of an isolated compound in the kidney that was responsible for
peculiar biological activity, which was known by them as the antihypertensive polar renomedullary lipid (APRL) 28],
These studies were followed by an article by Benveniste who subsequently proposed the name PAF-acether [29],
Later articles confirmed that synthetically produced PAF initiated identical biological effects to the PAF molecules

responsible for IgE-induced systemic anaphylaxis 2%, which also caused similar vascular, cardiovascular, and
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respiratory problems associated with anaphylaxis in rabbits B and baboons 2. In addition, platelets were not
required to induce anaphylactic shock in rabbits when injected with synthetic PAF, indicating for the first time that
PAF acts via a receptor 33!,

A

Figure 1. The structure of platelet-activating factor (PAF): (A) PAF space fill model data from 24] and (B) PAF
structural model.

Hanahan and colleagues formally confirmed the structure of PAF in 1980 using mass spectrometry and simplified
their abbreviation of the molecules name to AGEPC B3, |ikewise, Benveniste and colleagues simplified the name
of the PAF precursor to lyso-PAF 361 As many researchers were working with PAF at the same time, it is reported
that there were conflicting attitudes between the groups with reference to what the name of the molecule should
be. Furthermore, Chap described the difficulty encountered by Benveniste who was unfortunate not to have
elucidated the structure of PAF previous to the other groups 20] Considering that we now know PAF exhibits a vast
diversity of actions and the fact that a myriad of other molecules can activate platelets, it seems ironic that the
name PAF is a misnomer B4 that has remained in the literature.

However, that was not the end of Benveniste’s role in determining some of the properties of PAF. Indeed,
Benveniste and colleagues provided the first evidence that platelets synthesise PAF 28] and they determined the

subcellular localisation of PAF biosynthesis in human neutrophils 29 However, Benveniste’s important role in the
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discovery of PAF may be overshadowed by his later controversial research that led to major scientific scandals 2%
[40I41] that are not the subject of this review. The very first account of the discovery of PAF and its various
properties was published in Nature in 1980 by Cusack 42!, The intensive and dedicated research of many scientists
involved in the discovery and structural elucidation of PAF in the 70s and 80s set in motion a research field that is

ever growing to this day, which has had profound implications to medical research.

| 3. The Importance of Platelet-Activating Factor Research

PAF is implicated in various physiological processes and a multitude of pathophysiological processes. However,
the critical feature of PAF physiologically and in disease is that the biological effects of PAF can be modulated by
diet, lifestyle, and environmental factors [2I431144145]146] This means that PAF could be a potential therapeutic target
for many chronic diseases B and thus PAF is of significant importance and value to researchers across
several disciplines. While this review discusses many of these events, not all of PAF’s roles are discussed due to
the vast accumulation of research published around PAF in the last forty years. In the last two years alone there
has been over 2000 articles published in relation to PAF. This review specifically focuses on some of the emerging
PAF-related research trends over the last decade. In particular, this article discusses the most contentious issues
of PAF research such as the role of the PAF metabolic enzymes in physiological and inflammatory processes and
the role of PAF in various chronic diseases, such as disorders of the central nervous system (CNS), CVD, and
cancer. These diseases have major health implications for patients and are an enormous burden to healthcare
globally. Indeed, some of the research highlighted in this article may lead to ground-breaking discoveries that

enhance our understanding of cell signaling, inflammation, and disease.

After the elucidation of the structure of PAF in 1979, there was much motivation in the development of research in
the field that from 1983 lead to several congresses being organised entirely focused on PAF research. These
congresses were held every three years worldwide until 2004 (Table 1). After 21 years, PAF research became
interdisciplinary and grew and expanded to virtually all areas of biochemistry and medicine. The congresses
stopped being organised as much of the research surrounding PAF were disseminated at various international
conferences. However, attempts have been made to reignite these congresses as recent as February 2015 in
Tokyo Japan, where PAF communications were presented in special sessions at the ‘6th International Conference

on Phospholipase A, and Lipid Mediators’ 47,

Table 1. International conferences of platelet-activating factor (PAF).

Title Date Location

1st International Symposium on Platelet-Activating Factor and )
. 26-29 June 1983 Paris, France
Structurally Related Ether-Lipids
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Title Date Location
2nd International Conference on Platelet-Activating Factor and 26-29 October Gatlinburg,
Structurally Related Ether-Lipids 1986 Tennessee, USA

3rd International Conference on Platelet-Activating Factor and

o 8-12 May 1989 Tokyo, Japan
Structurally Related Ether-Lipids
4th International Congress on Platelet-Activating Factor and 22-25 September ]
o ) Snowbird, Utah, USA
Related Lipid Mediators 1992
5th International Congress on Platelet-Activating Factor and 12-16 September )
o ) Berlin, Germany
Related Lipid Mediators 1995
6th International Congress on Platelet-Activating Factor and 21-24 September New Orleans,
Related Lipid Mediators 1998 Louisiana, USA
7th International Congress on Platelet-Activating Factor and 24-27 September
o ) Tokyo, Japan
Related Lipid Mediators 2001

8th International Congress on Platelet-Activating Factor and

o ] 6—9 October 2004 Berlin, Germany
Related Lipid Mediators

6th International Conference on Phospholipase A, and Lipid 10-12 February

) Tokyo, Japan
Mediators 2015

1. Demopoulos, C.A. State of lipid research in greece. Euro. J. Lipid Sci. Technol. 2000, 102, 665—
666.

. Demaopoulos, C.A. Biological activity of lipids ine pollen on platelet aggregation in correlation

4.The Batential Use, of PlateletActivating Eactor Jnhibitars
as.Jherapeutics.and Preventatives; of DISEase. o 1. ush, 262

October 1986. S _ _ o
Research into potential physiological and therapeutic ways of suppressing PAF activity demonstrated that

hddtReeal obiMeé stem Prar iRaIiters co BdafipinnitHe . Mtovkc bityre, N Piaielgbasty mtingtdactdranchave
bedi¢latestitipid imediaters. BhnuaRe vt Bioate erRORn Bt B8—d4tbiolipins BYUBL As a consequence of

discovering that the body circulated PAF antagonists, it was thought that the absence of circulating antagonists

could result in increased PAF activity B Therefore, the potential role of PAF inhibitors in disease prevention and
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edtheaie riaanbdeiM of Sigithic B, jridadsngiosr, G |dBlatelet-akidaating IfaicidiridithioonsinPir@g early 1980s
deriNgsteinial tH20 98\ B | &RB 586 . leukocytes could be modulated pharmacologically 22, This was followed by
293,570 RIPURGARORE! S9BRRANES YRR ISOBII o ORI S e BAGHGpsed Pl

[53][54]
t At th [ h that th li tracts of lic bulb hibited inhibiti f
aggdegaargg Nutrieid élbigre |bw€84aso shown that methanolic extracts of garlic bulbs exhibited inhibition o

various platelet agonists mcIudrng PAF B3, This seems to be the first time in the literature that compounds
SighiaRE o ORI ; rSEEMBEN 5 Thxty MihidrEC FNRAIGESE phisFCaiRHR SigRaing Ml NegraRig
find%blgs Raemohdraed Fhe existence of not only pharmacological therapeutics, but potentially dietary sources of

PABIRRIPERISBIS0s, M. Garcia-Hernandez, V.; Zhou, D.W.: Brazil, J.C.; Hilgarth, R.; Keeney, J.;
Yulis, M.; Bruewer M.; Garcia, A.J.; et al. TNF-a promotes mucosal Wound repair through
Arounﬂ th|s c] of PAF resefirch here was a large increfase in the numper of l%u ished re arch rel tla%icbthe
atel activa actor recep o signaling in the epitheliu ucosa mmuno
dlsiqzealogf %_F antagonists of natural and synthetic origin for which we now know of several hundred natural and

synthetic PAF inhibitor molecules in existence 141, In particular, researchers were investigating the potential use of

Sy khoWRUPERR DS RRIaldS flohh@ P elpRYa pRIsof dictatyeplataiet-ar tyminaHed@ttence of
whithiREQY s dRiCanRs e BravRMip angbitreatment. Adv. Nutr. 2019, 10, 148-164.

9. da Silva-Jr, I.; Chammas, R.; Lepique, A.; Jancar S. Platelet-activating factor (PAF) receptor as a

Th I to cl F_inhibitprs incl fh ftlf th b
Promising target for %é:naées'r%er“rek%‘obb%{ﬁd’r‘f’a o AdShara Y. B8 eIy St 9en e 26K can be

classified by their various chemical structures, and they can be classified by their interaction with the PAF-R, e.g.,

1 dogtnarPHiRSsfechic MRIRHFRNE, It eriRRRRCHRK LTS BRI &M raliad RCENFaRIBRIESHR as
poldnkReinwsenatharosaiEesisstiearies. dverdpliRideaCinilegBR AHekPE3 cAORomBEa S phenolics, and

19 RHRE FARRARC A\ ERMPOHAGR SRR, Vanapalli, S.; Nair, N.K.; Mingate, M.D. Platelet

activating factor: A potential biomarker in acute coronary syndrome? Cardiovasc. Ther. 2017, 35,
AIOB%X‘L}IS being classified into compounds of natural or synthetic origin, PAF inhibitors can be characterised into

two main classes according to their specificity: non-specific and specific inhibitors. Non-specific PAF inhibitors are
1omisinds Ghat\RibR e GHIREBENAR. e PAHIR RIBtl GRIVRING iRES PRARhISRINGSasFAGS
chdfngY BISRIGINERFRAARRIFRSRO NSES: SRIRENIRISUAD LRI 8r S ¥e-897 -various non-specific PAF inhibitors
RS STISTAS [ IBenEiing, ie TUyduanseraghdtlios!ated Niskdsa e dyshpn Ratinagataqvayer their
PhayERselo8isRIs VR  IaisshEtfolf, d1eil dounsReqlicy Antipiatetet Bcrrating!raitef iEAS gphibitors
corppgHiYy SRl antRERE Ui P Py THRARAY- R AdRSH&IgRE iff tREbIFOS tReYaRy e et cisrrpeutic
valygfes. Hum. Retrovir. 2008, 24, 1079-1086.

141 PREARAIHItOIS. Ol STtARtic: dgiAtonis, H.; Fragopoulou, E.; Demopoulos, C.A. PAF, a potent

lipid mediator. In Bioactive phospholipids: Role in inflammation and atherosclerosis; Tselepis,

ThenialEy PR SAGTBNRESE SPEI NERTCTHEIK 8R4~ 398 *H T8 OB 3891340 19-3704 B, and ONO-

6240 @] were structurally similar to PAF. In fact CV- 3988 a thiazolium derivative was a zwrtterlonlc specres that
1v?asf< DarVey M Taoms” JPIAS BRE R8!S AC Y AING o C o RYPIHES, 309 CEIMBEUNGHO Y ciic
struct SpegesrUcr?él%kgwlé% %2??@]6%%]6% 7131% UR-11353 [ and CL-184,005 72, Subsequently, other PAF
18 t&antsio Wkfe; daxaiidesd\tbatAhageristiuctdahistaitaniyg telddse fTbeseglatdgtmistsalobits quroposdgof
hetonologoustREAtbattiberdycHracteBees Ewpp%to@éecht@@ﬁﬁaﬂjﬂmm%mame PAF-R as a hydrogen
lb70n§| acceptor 27 Iganes qf these wge derivatives Biazq gl that lead to the development of Ie%( gafant (73] C?md

rafga 'ﬂ o sler, QG estructlr?n 0 ga ol 61tejts in tr;er? eriglcr sdonse 0 ensrtlze;]
mOF Sretytes It aé%'oﬁsetraﬁg\ﬁatl\faflura pﬁgsel\l/lntermedlate pX”I?r%haﬁg f@%e 188taf323t fgi o

https://encyclopedia.pub/entry/16650 6/18



Platelet-Activating Factor Inhibitors as Therapeutics and Preventatives | Encyclopedia.pub

ligldpefavie F&teynd. histedspinePderiy ivehiee WVE BEs2088ukot yiEB o deht Histamin e rekease fobsynthetic
PAFaR b jalgdeisits inEhelingl e of dB o iasophilsh amd digakaivkes - HELivaasry TactBd, Jarddxparides ex8mples of
inor36icrB8B-d@iplexes BAEA However, it was later discovered that some of these antagonists were not orally

1@9“%%%{}%?”03 ee, Ijlaq:’tf%t)%'é: g/tls@ésé%vsating fat(r:] osr,t rée%g\%j rlr'{g't |<('3|1ttcr)1re Bafpaechb\r/l{illllLé%(is and immune complex

ition from rapbi hum hi r 74, 24 1-582.
CIinqg ct)ﬁaﬁso Werg corﬁle utc):ttegl qgr sléve?a 8? t%qe%e l|§1h|l\b|i:%1c§lr'ls,ew]h?ch demgr’lSStrSate(? ?heir tolerability and safety, but

20efehapreHisbaaty viive yresar seffitticyn goxknaoee i hthejod Migiel ssgvieas pinialip ase siadichtigid postiliatorgc dnes
follbushgriRyst -Redis peotisen . Bioe inibid20 269 115y, ARyt ddBases or disorders are outlined in Table 2.

21. Slotboom, A.J.; de Haas, G.H.; Bonsen, P.P.M.; Burbach-Westerhuis, G.J.; van. Deenen, L.L.M.
Table 2. Aﬁst ofa\some of the major syn %etlc PAF antagonFs)ts assessec? against several congltll:())ns in glnli'clil It\r/!als

Hydrolysis of phosphoglycerides by purified lipase preparations i. Substrate-, positional- and

PAF-R
) Target Disease or Disorder Outcome Reference
y. Antagonist 0
to PAF
Cognitive impairment
complications as a result of No significant reduction in cognitive impairment (84]
2 coronary artery bypass graft t
in vitro
No significant effect on streptokinase-induced
Myocardial infarction g o _ p _ _ (5]
2 hypotension in myocardial infarction patients
Lexipafant
2 Sepsis No significant affect in patients with severe sepsis B8 telet-
2 . No significant amelioration of systemic him.
Organ failure related to ) ) - -
- inflammatory response syndrome in pancreatitis- (87]
pancreatitis ) _
induced organ failure
2 alkyl-2-
ical
Modipafant Asthma No significant effect against chronic asthma (74]
2 f an
No significant effect in early or late responses to
Asthma : Y : 6g] 94—
allergens
2 soy  ©t
Responses to inhaled PAF Potent inhibition of airway and neutrophil alogue
responses to PAF with a duration of up to 24 h
and a reduction of secondary eicosanoid
3 production in response to inhaled PAF us

INfusion ot acetyl glyceryl ether phosphoryicholine (AGEPC), a synthetic platelet-activating factor
(PAF), in the rabbit. J. Immunol. 1980, 124, 2919-2924.
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3 PAF-R ) .
. Target Disease or Disorder Outcome Reference
Antagonist e
2 A : .
> Asthma Modest inhibitory effects against asthma EUETY J.
SR27417A oon
SR27417A ) N No evidence of efficacy in the treatment of acute [92]
a Ulcerative colitis ) -
3 ulcerative colitis ts of
'r
No attenuation of early of late allergen-induced
Asthma ) / E ] (23] .
3 responses or airway hyperresponsiveness ctor, cid
WEB 2086 J-factor
Significant inhibition of UVB light-induced
UVB-induced dermatitis J ° (4]
3 i factor
)80,
BN 50730 Rheumatoid arthritis Ineffective in the treatment of rheumatoid arthritis (98]
3
Pulmonary function in the hemical
BN 52021 e?rly p-ost .|scf|1-a-em||c| graft Improvemenct]I of aI;eoI.oartefn;IA('):xlygerll difference (96] —7023.
2 unction in c |n|c.a ung and a reduction o evels 51, 1993,
transplantation
3 o N o7 Of
Ro 24-238 Psoriasis No significant effects reported
), 312—
No significant difference in adverse events or
. .
Y ) mortality. A substantial reduction of organ (98] vidence
TCV-309 Septic shock ) . ) ) ) 1 an
dysfunction and morbidity associated with septic
shock was reported
4
4 Levocetirizine Chronic idiopathic urticaria Reduction of urticarial activity score [29]
4
) o ) o Reduction of urticarial activity score but not as [99][100
Rupatadine Chronic idiopathic urticaria ) o
4 effective as levocetirizine poulou,
2S.

Prostaglandins Other Lipid Mediat. 2017, 130, 23-29.

44. Marathe, G.K.; Johnson, C.; Billings, S.D.; Southall, M.D.; Pei, Y.; Spandau, D.; Murphy, R.C.;
Zimmerman, G.A.; Mcintyre, T.M.; Travers, J.B. Ultraviolet B radiation generates platelet-
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PAF-R _ . ors. For
. Target Disease or Disorder Outcome Reference
Antagonist [103] LDP-392
, 104 [105](106] rlptrovirals
ar
[163jgeficant effects against both conditions as 1, various
Allergic rhinitis and allergies demonstrated in the comprehensive review by [109] 204! )mboxane
4 [110] Mullol et al.
4 Improvement of bronchial hyperresponsiveness in 102 3& \éaﬁl us
Y-24180 Asthma _ . nists B2
patients with asthma :
etic and
fnorganic metalr COmpIEXeS Wi -R antagonistic properties, therr structures, syninesris, and biological effects
48u\Waemtand, D.S.; Ostrom, K.K.; McManus, L.M. Lipid inhibitors of platelet-activating factor (PAF) in

normal human plasma. J. Lipid Mediat. Cell Signal. 1995, 12, 11-28.

4.2. PAF Inhibitors of Natural Origin _
49. Macpherson, J.L.; Kemp, A.; Rogers, M.; Mallet, A.l.; Toia, R.F.; Spur, B.; Earl, J.W.; Chesterman,

Ext@adss fiéniliS;rkgh. lazuwerece oieplatiedeirstabvatimabiac tosf (RAdr hlandiancarddigeneusdirtebéet sfidies
by platelEraggregedionllsagiffs st cltanects thaa siec gtospmuGdim hapicimamBNo20298@ad 2, [38Iy3B6cific
.. . . . . . . . . . . mm
%’?ﬁ%@ﬁoﬁ?@?ﬂgﬁ%ﬁ OLTRIR IRERIE BRSo& R onpI I NS iar SLahdnts. Its
implication il T8 hiso§ Rl Ao & Pateietacivating fiRreiat TTI’:’;%Athé’rrr?.pf:rgﬁssﬁ%lf’%@é‘;ﬁ‘ﬁi""'
iSOIﬂEse—SS?IT Chinese medicinal herbs such as phomactin A, kadsurenone, and various xanthones [118I[119][120][121]

(1221 |n fact, the discovery that compounds from garlic bulbs possess anti-PAF activity stimulated interest in the

AuplsaubRtasdriaPEIMBBAMSSe aiti-PEFEIRRIF A8 ., Moschidis, M.C.; Donos, A.; Evangelou, A.;

Benveniste, J. Inhibition by cardiolipins of platelet-activating factor-induced rabbit platelet
By aetivatiorerhlipidsdi983 had bbad Histbdred with PAF-like activity as reviewed by Demopoulos 123l Further
o PSR ERIRBALIEL 3. PHAAGROGRLAF B LA P biARSH SHPalRT MBRPoSER eefiis
Pl SEMCLRESAEE. Roid 3PS o i $b05551s5 i cracts could potentall inibit
PAF-induced platelet aggregation. This led to a series of studies investigating food lipid extracts starting around
SBdLGrBIEhilelyTORRIS thb: dieER bR oMb AR RREHRE M ihatpeMAfpRiaialebrogregrtien auRsFEDYNd
waP&elehAciNaiRgHas o RAdokefte | Siminis tasiap ot tictapigdin e Measpiri AEaRtSRliGNAe 8&Rury.
Thek®: t(id9- deduced that mainly polar lipids such as glycerophospholipids and glycolipids exhibited potent

SANPER) aognetfiAfoNaHT SRRSO ORI UgGreyansivt Rt P IRR RAS Rl dusyy s deld
deV&&ﬁRﬁ‘é&irj\tg"fﬁét@rc?t?qo@.aé@@rﬁxﬁf glch%BqL![‘gig?)giiq@/’eg% thajsexhibited anti-PAF activity were also

constituents of foods of the Mediterranean diet B39, Therefore, these constituents may be responsible for the
SR GANRIR =L S BomtarthgZn et S ISR ey cRBMK GHeets,pf 9atlic extact and.of

thal PSS RIS SRMASNFUR SRS BN Ndan RlAke ISt aAREReRlioN A REIeN G DSTE AU Tus

botﬁellr? %ﬁ?orgﬁ&tlﬁnvﬁgqﬂf@!ml%%gg %)%{Fg(:t-s”\]/&(e)rrg baibll:\ée% %% m't%g’r]é-sesqﬂ%%?ation of PAF levels with
Se:ristdin huRethaskdgginghkgddid obahromitadigimalalions and conservation. Pharm. Rev. 2015, 9, 140—

148.
Research into the effect of lipids on PAF activity and PAF metabolism is still being explored today in the pursuit of

Sk PR ORP AN Y it 1RSSR N S A i o PSHRAPRYISS: e PIPRIPRLS ¢lefiges,
and SRR PIALS 5 ATV AINS RS ARt e IGRE HF S5 8¢ RAIST R BER38eH Allcr, there
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haviefteermastoaaldetifsinik oo aricantes praprdigss? Binirorg ifGiions Appht2@1 érigid1viay help prevent
oSSR R INALBLBLIBE B UE AL R, OMERRRAT "PHS SNtER Rt alohy bRSSERIE T fyae
e AR T B 520l MSHELD e S Sa R At 177, CRARTSIALE KB ‘643 i ofve of

or cﬁ;\ Sr%ﬂ%'ﬁé @% g |g Icr'%sg :ha%gr%r’eéﬁl %%%i%{ r{)@/ﬁl&(_)g:cgbalid_ gmchemical changes as a result of increased

plasma levels of PAF-AH, less oxidation in the plasma, a reduction of atherosclerotic lesion thickness, and
SR entikbr Gessardane Bsiidig s myaiingeskerdicicfee kS o pmblRl e SiRad8 iR AREraRFoSsR RIS
in RroRsiiigsAf RiigeintyRingaRensoriitR(I beerproundhvC g miediRepbrads. &3 impede early
eRhRIBRRiRIO91S| da¥pRPEEE HiMAYEN TepYstRle RAAICHRRY AW R Eéiornd. ISfidiRemaBtnsCipgatic7ipsion
thickness (1371 A later follow-up study in rabbits demonstrated that olive pomace polar lipid extracts were
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