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introduction

Type II phospholipase Az (type II PLA2) is
detected at high concentrations in local sites of
inflammation®. Vadas et al. reported a strong
pyogenic action of type II PLA2? and involve-
ment of type II PLA2 in the pathogeneses of
sepsis and septic shock®™. Many recent reports
have also shown type II PLA2 in respiratory
disorders ® 7, multiple injuries ® %, multiple organ

failure!® 1

) and surgical stress'®. On the other
hand, tumor necrosis factor a (TNF-« ) and
interleukin 1 (IL-1) are produced by wvarious

cells, and play major roles in inflammatory
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Abstract . Blood levels of type II phospholipase A2 (type II PLA2) and platelet-activating
factor acetylhydrolase (PAF-AH) were investigated in septic acute lung injury (ALI)/acute
respiratory distress syndrome (ARDS). Type II PLA2 and PAF-AH levels were significantly
higher in septic ALI/ARDS patients than in those without ALI/ARDS. There was a signifi-
cant correlation between type II PLA2 and PAF-AH. The levels of endotoxin, tumor necrosis
factor a (TNF- a), and interleukin 8 (IL-8) were also high at the time of septic ALI/ARDS

Correlations among these humeral mediators suggested endotoxin and cytokines to be
involved in the production of type II PLA2 and PAF-AH.
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responses. These inflammatory cytokines enhan-

ce production of type II PLA2 from target cells

and type II PLA2 promotes further production.
This is considered to be one of the mechanisms
underlying the actions of inflammatory respon-
ses of cytokines'®. Symptoms resembling those
of acute respiratory distress syndrome (ARDS)
reportedly appear in response to administration
of type II PLA2 to the guinea pig respiratory
tract'. Another report showed lung injury to be
derived from injuries mediated by surfactants!®.
The authors have also reported elevations of

type II PLAz and surfactant-D (SP-D) in the
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presence of acute lung injury (ALI/ARDS)! 17,

On the other hand, platelet-activating factor
(PAF) is synthesized from lyso-PAF that is
derived from PLA2 PAF is produced by
inflammation-related cells, such as neutrophils
and macrophages, as well as hemangioendo-
thelial cells. The neutrophil and macrophage-
activating action of PAF is now clear, and PAF
is currently regarded as an important mediator
of inflammatory responses. PAF acts to increase
neutrophilic production of active oxygen species
and metabolites of arachidonic acid, as well as
promote elastase release. PAF acts to induce
tissue injuries via these actions in the presence
of ALI/ARDS. TNF- « is known to increase neu-
trophilic production of PAF, in a concentration-
dependent manner'®. Some reports have also
shown the PAF level in bronchoalveolar lavage
fluid (BALF) to be significantly elevated in
ARDS patients'® 2,

Platelet-activating factor acetylhydrolase
(PAF-AH) is an enzyme that selectively hydro-
lyses the acetyl group of PAF and converts
PAF to lyso-PAF for neutralization of PAF. PAF
levels are regulated by PAF-AH?Y. The authors
have also demonstrated correlations of type II
PLA2 PAF-AH and arachidonic acid metabolites
with cytokines in septic patients %%,

The present study was designed to measure
type II PLA2 and PAF-AH levels in the presen-
ce of septic ALI/ARDS and to investigate roles
of these enzymes in the pathogenesis of septic
ALI/ARDS.

Subjects and Methods

Consent to participate in this study was
obtained from the patients or members of their
families. This study was approved by the Ethics
Committee of Iwate Medical University.

The patients underwent surgery on an inpati-
ent basis at the Critical Care and Emergency
Center, Iwate Medical University Hospital
during calendar year 2000.

55 (189)

The diagnosis of sepsis conformed to the
criteria established by the ACCP/SCMCC
Consensus Conference Committee®®. The diag-
nosis of ALI/ARDS conformed to the criteria
reported by Bernard et al?.

There were 36 patients, 24 men and 12
women, ranging in age from 34 to 88 years
(mean, 63.0 years). Thirteen patients (age 62+17
vears) had medical conditions associated with
ALI/ARDS. There was no significant difference
in age (63+ 16 years) between the patients with
and those without ALI/ARDS.

For measurement of PAF-AH activity, blood
was collected with ethylene diamine tetra-acetic
acid (EDTA), and then centrifuged at 3,000 rpm
for 15 minutes. For measurement of type II
PLA2 endotoxin, TNF-« and interleukin & (IL-
8), blood was drawn with heparinized endotoxin-
free syringes and immediately centrifuged at
3,000 rpm for 40 seconds. The serum and
plasma were stored at —80C until assayed.

PAF-AH activity was measured using a radio-
immunoassay (RIA) (NEN Research Products,
Du Pont, Boston, MA, USA).

The normal level was 21.4+7.6 nmol/mL.
TNF-a was measured with an enzyme-linked
immunosorbent assay (ELISA) (Medogenix,
Fleurus, Belgium), and IL-8 was measured with
a different ELISA kit (TFB, Tokyo, Japan). The
detection limits of the measurements were 3
pg/mL. )

The blood level of type II PLA2 was measu-
red by immunoradiometric assay (IRMA)
(Shionogi Research Institute, Osaka, Japan)®.
Normal was defined as a level below 3.7 pg/mL.

Endotoxin (Et) was measured with the highly
sensitive endotoxin assay. A septic state was
considered to be present if the level exceeded
1.1 pg/mL%.

Statistical analyses were conducted using the
unpaired Wilcoxon test. Pearson's coefficients
were calculated for the determination of correla-
tions between variables. A level of p <0.05 was
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Fig. 1 Comparison of the blood level of type II PLA2
between patients with and those without ALI/ARDS.
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Fig. 2 Comparison of the blood level of PAF-AH
between patients with and those without ALI/ARDS,

accepted as statistically significant.

Resulis
The blood level of type II PLA2 was 301.8%
1849 ng/mL in the ALI/ARDS patients, which
was significantly higher than the 98.8+37.7
ng/mL in those without ALI/ARDS (Fig. 1).
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Fig. 3 Comparison of the blood level of Et between
patients with and those without ALI/ARDS.

The blood level of PAF-AH was 30.6+5.6
nmol/min/mL in the ALI/ARDS patients, also
significantly higher than the 17.3%6.7 nmol/min
/mL in those without ALI/ARDS (Fig. 2).

The blood level of Et was 55+54 pg/mL in
the ALI/ARDS patients, again significantly
higher than the 1.8+ 1.3 pg/mL in those without
ALI/ARDS (Fig. 3).

The blood level of TNF-«a was 1795717
pg/mL in the ALI/ARDS patients, significantly
higher than the 44.6%+33.3 pg/mL in those
without ALL/ARDS (Fig. 4).

The blood level of IL-8 was 1269781 pg/mL
in the ALI/ARDS patients, significantly higher
than the 72.9+38.0 pg/mL in those without
ALI/ARDS (Fig. 5).

The correlations among these individual
factors are presented in Table 1.

Discussion
Type II PLAz is an enzyme participating in
hydrolysis of the 2-acetyl position of glycero-
phospholipid, which is a basic biomembrane
structure, and in catalytic reactions to generate
free fatty acids and lyso-phospholipid. Type II
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Fig. 4 Comparison of the blood level of TNF-a between
patients with and those without ALI/ARDS.
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Fig. 5 Comparison of the blood level of IL-8 between
patients with and those without ALI/ARDS.

Table1 Correlations among individual factors

PAF-AH Et TNF- « IL-8
04837 0.4097 0.7389 0.2418
Type IT PLA2 0.0028 00131  <00001  0.1555
0.3427 0.5672 04332
PAF-AH 0.0407 0.0003 0.0083
Et 05364 0.1136
0.0007 05471
0.4437
TNF-« 0.0067

PLA2 is widely distributed in living organisms
and plays important roles in tissue regeneration
and the metabolism of biomembrane phospho-
lipids. It is also a rate-limiting enzyme in the
production of eicosanoid cascade metabolites
and PAF.

It was previously reported that PLA2 activity
is detected in exudates from sites of inflamma-
tion®?. PLA2 purified from peritoneal exudates
of rabbits administered glycogen was demonst-
rated to be type II PLA2 3V, Subsequently,

( r value >
P value

considerable attention focused on the possibility
of type II PLA2 functioning as a mediator of
inflammation.

The blood level of type II PLA2 was elevated
in ALI/ARDS patients in the present study.
Some recent reports have shown type II PLA2
in respiratory disorders ®”. On the other hand,
TNF-a and IL-1 are produced by various cells
and play major roles in inflammatory reactions.
These
production of type II PLA2 from target cells,

inflammatory cytokines enhance
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and type II PLA2 in turn enhances production
of eicosanoids. This has been regarded as one of
the mechanisms underlying the inflammatory
properties of cytokines'® *. In the present study
as well, there was a significant correlation
between blood levels of type II PLA2 and TNF-
a, suggesting TNF- o is to be intimately
involved in type II PLA2 production. Neutrophil-
activating IL-8 was also recognized to be
elevated in the presence of ALI/ARDS, though
there was no significant correlation between I1.-
8 and type II PLA2 These observations raise
the possibility that inflammatory cytokines are
also significantly involved in the onset and
progression of the pathological changes
characteristic of ALI/ARDS.

Et, a strong stimulator of cytokine production,
showed a significant correlation with the blood
level of TNF- « in this study as well, raising the
possibility of Et being involved in TNF- «
production.

On the other hand, surfactant reportedly
suppresses PLA2 secretion from guinea-pig
alveolar macrophages®®. Other reports have
shown that respiratory disorders appear in
response to inactivation of surfactants by
phospholipase A234~3 The authors have also
observed blood levels of type II PLA2 and SP-D
to be elevated in the presence of ALI/ARDS
and that this elevation is highly involved in the
pathogeneses of respiratory disorders!® .

PAF is produced in large quantities by
neutrophils, eosinophils and monocytes. The
PAF thus produced is rapidly catabolized by
PAF-AH. PAF, a phospholipid mediator, induces
bronchial smooth muscle contraction, thereby
stimulating production of cytokines, as well as
neurotransmitter synthesis, and PAF is believed
to be an important causative substance in the
mechanism underlying the occurrence of
bronchial asthma®’. Nakos et al. reported that
the PAF level in BALF is significantly elevated
in ARDS patients!® 20,
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The authors have reported blood levels of
type II PLA2 and PAF-AH to be increasingly
elevated as sepsis worsens?*~ %) Respiratory
disorders are frequently associated with
exacerbation of sepsis. Naturally, it is predicted
that PAF would also be elevated in such
pathological states. The blood level of PAF-AH
was indeed elevated in the present study,
suggesting that PAF-AH levels rise for the
purpose of catabolizing PAF, the blood
concentration of which is elevated in septic ALI
/ARDS. In other words, these characteristics of
PAF-AH support the observation that it
apparently functions as a defensive factor
against inflammatory reactions or oxygen
stress. Furthermore, elevations in the blood
concentrations of PAF-AH parallel the severity
of pathological conditions.

The levels of eicosanoids, including leukotrie-
ne B4, thromboxane Be, and 6-keto-prostaglandin
Fie, are elevated as blood levels of type II PLA2
and PAF-AH rise along with an increasing
severity of sepsis®®. These phenomena and
observations suggest type II PLA2 to be
intimately involved in the production of these
eicosanoids. Thus, numerous factors are invol-
ved in the onset and progression of pathological
conditions associated with sepsis.

Blood concentrations of type II PLA2 and
PAF-AH were observed to be elevated in the
presence of ALI/ARDS, suggesting that these
enzymes play an important role in the onset
and progression of pathological conditions.
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