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Methods: A total of 12 single nucleotide polymorphisms (SNPs) en-
compassing the sPLA 2 gene region were determined in 276 male
patients with COPD.
Measurements and Main Results:We first analyzed our patients
whose body mass index (BMI) was at the bottom 100 (BMI, 17.13 �
1.29 kg/m 2) and at the top 100 (23.83 � 1.98) in relation to SNPs.
Both the Fisher’s exact test (odds ratio, 2.36; 95% confidence interval,
1.34–4.18; p � 0.004) and logistic regression analysis (odds ratio,
2.10; 95% confidence interval, 1.13–3.90; p � 0.019) showed statisti-
cal significance between one SNP (National Center for Biotechnology
Information SNP reference: rs584367) and the reduction of BMI in
the recessive model in patients with COPD. Using all the patients, a
significant difference between the values of BMI (log transformed)
of the mutant group (CT � TT) and that of the nonmutant group
(CC) of this SNP (mean [SE], 1.293 [0.005] vs. 1.317 [0.006]; p � 0.003)
was found after adjustment for age, smoking habit, and pulmonary
function (analysis of covariance). Importantly, this SNP caused a
change in amino acids in sPLA 2-IID protein (Gly80Ser).
Conclusions:These results suggest that sPLA 2-IID may be one of the
susceptibility genes that contribute to body weight loss in patients
with COPD.

Keywords: analysis of covariance; body weight loss; chronic obstructive
pulmonary disease; single nucleotide polymorphism; sPLA2-IID gene

Chronic obstructive pulmonary disease (COPD) is a major cause
of morbidity and mortality worldwide. In a recent review of the
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unexplained weight loss (muscle wasting and adipose tissue
depletion), the characteristic feature in advanced COPD, has
been reported to be linked to the systemic inßammation (3Ð11).
This unexplained weight loss is clinically relevant because it
limits patientsÕ physical performance, jeopardizes their quality
of life, and is related to their poor prognosis, independent of
the severity of airßow obstruction (12, 13). The main cause for
the presence of chronic and systemic inßammation in patients
with COPD still remains to be elucidated.

Recent studies have demonstrated the relationship between
metabolic derangement and elevated levels of proinßammatory
mediators, such as tumor necrosis factor� (TNF- � ), a pleiotropic
cytokine, in the systemic circulation of patients with COPD
(3Ð7). TNF-� (cachexin) is associated with accelerated metabo-
lism and protein turnover as well as with chronic wasting diseases
in other cachexic patients, resulting in the loss of skeletal muscle
protein and adipose tissue (3Ð7, 14). However, because chronic
smoking is necessary but not sufÞcient to cause COPD, not all
patients with COPD exhibit weight loss during the course of
their disease (15). In fact, unexplained weight loss is particularly
prevalent in patients with severe COPD, occurring in approxi-
mately 50% of these patients, but this condition can also be seen
in approximately 10 to 15% of patients with mild to moderate
disease (15). Similarly, it is notable that the systemic inßamma-
tory proÞle, potentially related to the underlying mechanism of
weight loss, varies in each individual patient with COPD, and
that a wide distribution of the levels of the proinßammatory
mediators is reported to be observed in patients with COPD
(3Ð11). Although this may be related to severity (15) or pheno-
type of disease (16), a genetic component similar to that sug-
gested as an explanation for the development of COPD in only
a proportion of smokers (17, 18) cannot be excluded. The genes
and polymorphisms that may predispose to this weight loss pro-
cess still remain unknown.

Phospholipases A2 (PLA 2s) are enzymes responsible for mobi-
lization of fatty acids, including arachidonic acid, from phospho-
lipids (19). PLA 2 enzymes are classiÞed as high-molecular-weight
cytosolic PLA 2s (cPLA 2s) and low-molecular-weight secretory
PLA 2s (sPLA2s) (19). There is increasing evidence that large quan-
tities of sPLA 2s are released in the plasma of patients with sys-
temic inßammatory diseases, such as septic shock and extensive
burns (20, 21), and autoimmune disorders, such as rheumatoid
arthritis and inßammatory bowel diseases (22, 23). Initially, these
extracellular enzymes were considered to play an important role
in inßammation by releasing arachidonic acid, which is subse-
quently converted to proinßammatory prostaglandins and leuko-
trienes. However, recent studies have suggested that the pro-
inßammatory effects of sPLA2 are not limited to the initiation of
arachidonic acid metabolism. Rather, several diseases associated
with high levels of extracellular sPLA 2 are characterized by a
signiÞcant increase in plasma or tissue concentrations of proin-
ßammatory cytokines, such as TNF-� and interleukin 1� (24).
In addition, sPLA 2 proteins are reported to induce degranulation
and production of proinßammatory cytokines from a variety
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constitutively expressed in the immune and digestive organs in
humans and is upregulated by systemic proinflammatory stimuli
in some restricted tissues, such as lung, thymus, and spleen of
mice, suggesting its functional role in the progression of the
inflammatory process (30, 31). In fact, searching the nucleic acid
database reveals the presence of the TATA box and the binding
motifs for AP-1 and nuclear factor–
 B in the putative 5�-flanking
promoter region of the human sPLA2-IID gene, consistent with
its proinflammatory, signal-associated inducible nature. The SNP
type of SNP10 (National Center for Biotechnology Information

SNP reference: rs584367) is a missense mutation, and causes
amino acid change in sPLA2-IID protein (Gly80Ser). Although
the location of this amino acid polymorphism is not in the cata-
lytic domain nor in the Ca2� -binding loop, which are highly
conserved in all the group II subfamily sPLA2s, it is next to cysteine
residue, which is completely preserved among the group II subfam-
ily sPLA2s (30, 32). It is tempting to speculate that a single amino
acid change leads to the structural alteration of the sPLA2-IID
protein, and consequently influences the functional properties
of this molecule in some degree.


