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Structural similarities between apolipoprotein(a) (apo(a)), the

unique apoprotein of lipoprotein(a), and plasminogen, the

zymogen of plasmin, can interfere with functions of plasmin

(ogen) in vitro. The purpose of this study was to evaluate the role

of apo(a) in inflammation in vivo using apo(a) transgenic mice

and to determine if effects are plasminogen-dependent using

backgrounds that are either plasminogen-replete or plasmino-

gen-deficient. After administration of peritoneal inflammatory

stimuli, thioglycollate, bioimplants or lipopolysaccharide, the

number of responding peritoneal neutrophils and macrophages

were quantified. Apo(a), in either wild-type or plasminogen

deficient backgrounds, inhibited neutrophil recruitment but had

no effect on plasminogen-dependent macrophage recruitment.

Macrophage-inflammatory protein-2, a neutrophil chemokine,

was reduced in apo(a) mice, and injection of this chemokine

prior to thioglycollate restored neutrophil recruitment in apo(a)

transgenic mice. In the lipopolysaccharide model, mice with

apo(a), unlike mice without apo(a), did not increase neutrophil

recruitment in response to the stimulus. In the bioimplant model,

neutrophil recruitment and neutrophil cytokines were reduced in

apo(a)tg mice but only in a plasminogen-deficient background.

These results indicate for the first time that apo(a), independent

of plasminogen interaction, inhibits neutrophil recruitment in

vivo in diverse peritoneal inflammatory models. Hence, apo(a)

may function as a cell specific suppressor of the inflammatory

response. Exp Biol Med 234:28–34, 2009
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L
ipoprotein(a) [Lp(a)] was first described by Berg in

1963 (1) as a unique lipoprotein particle. Lp(a) is

similar to low density lipoprotein (LDL), consisting

of a lipid core and apolipoprotein B (2); but Lp(a) contains

an additional apoprotein, apo(a), tethered to apoB by a

disulfide linkage. Numerous clinical studies conducted over

the past 40 years have identified Lp(a) as a risk factor

independent from LDL for a variety of cardiovascular

pathologies, including myocardial infarction (3), athero-

sclerosis (4), and peripheral vascular diseases (5). A meta-

analysis (6) of 27 prospective studies demonstrated a clear

association between elevated plasma Lp(a) and coronary

heart disease (CHD). These disease associations suggest that

apo(a) must impart distinct functions to the Lp(a) particle.

Support for this contention is derived from studies (7, 8) of

human and animal tissues showing distinct localizations of

LDL and Lp(a) within the vessel wall under atherogenic

conditions and the demonstration that mice expressing free

apo(a) unlinked to apolipoprotein B display accelerated

development of early atherosclerotic lesions (9, 10).

Much of the focus on the pathogenic activities of apo(a)

has centered upon its strong resemblance to plasminogen

(Plg) (11), the zymogen for plasmin, and the primary

fibrinolytic enzyme for clot lysis. Apo(a) consists of a

variable number of KIV kringle domains, and these domains

are highly homologous to the kringle domains, KIV and KV

of Plg. Many of the functions of Plg depend upon the lysine

binding sites (LBS) associated with the kringles, and indeed,

apo(a) also possesses LBS activity. As a result, Lp(a)
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interferes with multiple functions of Plg, including its

binding to fibrin, cells, and extracellular matrix proteins

(12–14) in vitro. In vivo studies (9, 15) using apo(a)tg mice

or rabbits have shown an increased formation of fatty

streaks in the aorta. Transgenic mice with mutations (16, 17)

in apo(a) inactivating its LBS have attenuated aortic fatty

streak formation.

Apo(a)tg mice have been tested in various challenge

models involving complex stimuli and multiple cell types,

and a number of pathogenic activities have been ascribed to

the apoprotein. For example, enhanced fatty streak for-

mation (9, 10) reduced fibrinolysis (18), inhibition of TGF-b
activation (19), and increased vascular smooth muscle cell

activation (20). We have recently (21) used apo(a)tg mice in

a Plg replete or deficient background in a carotid injury

model. The apo(a)tg mice without Plg (apo(a):Plg-/-)

exhibited an increased incidence of thrombosis, compared

to Plgþ/þ, apo(a)tg:Plgþ/þ, and Plg-/- mice. Also, collagen

accumulation was increased in the presence or absence of

Plg, raising the possibility that apo(a) may exert Plg-

independent as well as Plg-dependent functions in vivo.

Although the association studies in humans and the

analyses of apo(a)tg mice point to many pathogenic

functions of apo(a), physiological roles of Lp(a) have been

more elusive, but must exist to account for its presence in

human and non-human primates but not most other species

(22). A deficiency of Plg (23, 24) markedly reduces

leukocyte recruitment in a variety of inflammatory models.

While Lp(a) and apo(a) interfere with Plg binding to cells

and extracellular matrix substrates (12–14), the importance

of this interference in vivo in leukocyte recruitment has not

been investigated. In in vitro studies, Lp(a) and apo(a)

stimulate the release of proinflammatory cytokines (25)

from monocytes and endothelial cells (26) and can act as a

chemoattractant for monocytes (27) suggesting a role of

apo(a) in leukocyte regulation. In seeking to define a role of

apo(a) in leukocyte recruitment, we have identified a novel

activity of the apoprotein: apo(a) may function as a natural

and cell specific suppressor of the inflammatory response.

Furthermore, a mechanism for this novel function of apo(a)

also has been identified: its selective regulation of cytokine

production. We further show that these effects of apo(a) are

independent of its molecular mimicry of Plg.

Materials and Methods

Mice. The Plg-/- mice were generated as previously

described (28) and bred for eight generations into the

C57BL/6J background. Apo(a)tg mice expressed an apo(a)

6 KIV construct (KIV 5–10, plus KV and a protease-like

domain) with a liver specific promoter (29, 30) in a C57BL/

6J background. The genotypes (Plgþ/þ, Plgþ/-, Plg-/-) of the

offspring for litters without apo(a) and litters with apo(a)

were determined by PCR analysis from a tail-clip or ear

punch sample (21). A screening ELISA assay was also

developed to facilitate apo(a) genotyping (21). Mice were

housed in sterilized isolator cages, maintained on a 12/14

hrs light/dark cycle, and provided sterilized food and water.

All animal experiments were performed in accordance with

a protocol approved by the Institutional Animal Care and

Research Advisory Committee. Experiments were per-

formed in 6–8 week-old mice that did not have any overt

health problems of older Plg-/- mice (rectal prolapse or

wasting).

Thioglycollate Induced Leukocyte Recruit-
ment. The thioglycollate model has previously been

described (23). Mice were injected intraperitoneally with

0.5 mL of 4% thioglycollate (Becton Dickinson, Cockeys-

ville, MD). After 6 or 72 hrs, mice were injected with PBS

into the peritoneal cavity and 2.5 mL of the peritoneal

lavage removed. The number of neutrophils and macro-

phages accumulating in the lavage was determined from

enzyme activity, myeloperoxidase for neutrophils (31), and

non-specific esterase for macrophage/monocytes (32). The

enzyme activity is a reliable indicator of the number of each

cell type (33).

Bioimplant Induced Leukocyte Recruitment. As

previously described (24), three polyethylene terephthalate

(PET) 1.2 cm circular disks were inserted into the

peritoneum. After 20 hrs, the disks were removed, and the

peritoneal cavity washed with 4 mL of PBS and 2.5 mL of

peritoneal lavage removed. The disks were rinsed in PBS

and the adherent cells removed. The numbers of adherent

leukocytes from the disks and in the lavage were determined

by enzyme activities as described above. The total number

of cell types responding was the sum of the cells in the

lavage plus the cells on the disks.

LPS Induced Leukocyte Recruitment. The endo-

toxin, lipopolysaccharides (LPS) from Escherichia coli
011:B4 (Sigma-Aldrich), was used to induce inflammation.

LPS was reconstituted in sterile PBS, and 25 or 200 lg per

mouse injected intraperitoneally. After 6 hrs the mice were

injected intraperitoneally with PBS to collect cells, and

serum was collected from the vena cava. Cells were counted

in a hemocytometer, attached to slides by cytospin, and

identified with Wright’s stain.

Cytokines. KC and MIP-2 were determined in the

lavage 6 hrs after injection of thioglycollate with the Mouse

KC Immunoassay Kit (#MKC00, R&D Systems, Minneap-

olis, MN) and Mouse MIP-2 Immunoassay Kit (#MM200,

R&D Systems, Minneapolis, MN). Goat antibodies for KC

(AF-453-NA, R&D Systems, Minneapolis, MN) and MIP-2

(AF-452-NA, R&D Systems, Minneapolis, MN) at 2 lg or

20 lg/mouse were injected IP in 0.5 mL of PBS 120 mins

prior to the thioglycollate injection, and goat IgG was

injected at 2 lg or 40 lg/mouse in 0.5 mL of PBS.

Recombinant mouse KC (453-KC, R&D Systems, Minne-

apolis, MN) and recombinant MIP-2 (453-KC, R&D

Systems) at 50 ng/mouse were injected IP in 0.5 mL of

PBS 60 mins prior to the thioglycollate injection. Neu-

trophils were determined in the lavage after antibody or

cytokine injections as described above.
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Statistical Analysis. Statistical differences were

determined by a Student’s t test or a one-way ANOVA

and a Newman-Kuels post-test. A P value , 0.05 was

considered significant. Values are the mean 6 SEM.

Results

Apo(a) Suppresses Neutrophil Recruitment in
the Thioglycollate Peritoneal Inflammatory Model.
Intraperitoneal injection of thioglycollate is a widely used

agent to induce an inflammatory response. In this model,

neutrophil recruitment occurs rapidly, leading to a maximal

recruitment in 4–6 hrs, and macrophage recruitment follows

a slower time course, peaking at 48–96 hrs. As previously

reported (23) and verified in this study (Fig. 1A), macro-

phage recruitment 72 hrs after thioglycollate injection is

suppressed in mice with a Plg deficiency (WT vs. Plg-/- P ,

0.0001 or apo(a)tg vs. apo(a):Plg-/- P = 0.02). The presence

of apo(a) in WT or Plg-/- backgrounds had no effect (P .

0.05) on macrophage recruitment, indicating that apo(a)

does not interfere with the functions of Plg in the

recruitment of these cells. At 6 hrs (Fig. 1B), apo(a)tg mice

exhibited a marked decrease (75% inhibition relative to WT)

in neutrophil recruitment (WT vs. apo(a) P = 0.01). This

difference was also observed in the Plg-deficient back-

ground (Plg-/- vs. apo(a):Plg-/- P = 0.001). The total

number of leukocytes (cells 3 106 per mL blood, mean 6

SEM) in the blood was not different in WT (14.0 6 2.1, n =
3) and apo(a)tg mice (9.8 6 0.7, n = 3) and the percent of

leukocytes that were neutrophils was not different in WT

(55 6 4% neutrophils, n = 3) and apo(a) mice (63 6 8%

neutrophils, n = 3). The number of macrophages (cells 3

106) in the lavage in WT (2.3 6 0.1, n = 7) and apo(a)tg (2.5

6 0.2, n = 11) mice was similar at 6 hrs after thioglycollate

injection, and no difference in leukocytes was found for WT

and apo(a)tg mice after saline injection instead of

thioglycollate (data not shown). Hence, apo(a) blunts

neutrophil recruitment selectively in this inflammatory

model, and this effect is unrelated to Plg.

Apo(a) Attenuates Neutrophil Recruitment in
the Bioimplant and LPS Peritoneal Inflammatory
Models. Two additional inflammatory models were im-

plemented to determine if the effects of apo(a) on neutrophil

migration applied broadly. In the first model, PET disks

were implanted into the peritoneum. PET is a material used

in Dacron vascular grafts, and the disk model was originally

developed by Tang and Eaton to assess the inflammatory

response to such biomaterials (33, 34). At 20 hrs after

implantation, a robust recruitment of both macrophages and

neutrophils occurs in the murine version of this model, and

both cell types accumulate in the peritoneal cavity and on

the implanted disks. There was no significant difference (P
. 0.05) in total number of neutrophils or neutrophils

attached to the disks between WT and apo(a)tg mice, and

suggests that apo(a) does not have an independent role in

leukocyte recruitment in this model. Busuttil et al. (24)

reported that neutrophil recruitment was Plg-dependent in

the bioimplant model, and to test this in mice with apo(a),

neutrophil recruitment was determined, and apo(a):Plg-/-

(2.4 6 0.7, cell number 3 106) compared to apo(a)tg (5.9 6

1.6) mice had reduced (P , 0.05) neutrophil recruitment,

but there was no difference in neutrophil recruitment

between apo(a):Plg-/- and Plg-/- (3.3 6 0.8) mice. Thus,

neutrophil recruitment in this model apo(a) suppressed

neutrophil recruitment only in the absence of Plg.

To determine whether there was an independent effect

of apo(a) on neutrophil migration in infection, a lip-

opolysaccharide (LPS) induced endotoxemia model was

implemented. This model mimics sepsis caused by gram-

negative bacteria. Neutrophils increase in the circulation

from 1–24 hrs after an LPS challenge (35), and monocytes

increase between 6–24 hrs (35). In this model, WT and

apo(a)tg mice were administered either 25 lg or 200 lg LPS

intraperitoneally, and, 6 hrs after injection, cells were

recovered from the peritoneal lavage and quantified.

Neutrophils in the lavage after PBS were significantly

lower (P , 0.001) in WT than apo(a)tg mice (Table 1).

Injection of 25 lg LPS had no significant effect on

neutrophil recruitment in either strain. However, in WT

mice injected with 200 lg LPS, neutrophil recruitment was

Figure 1. Leukocyte recruitment after thioglycollate injection in WT,
Apo(a)tg, Plg-/-, and Apo(a):Plg-/- mice. A. Macrophage recruitment
72 hrs after injection of thioglycollate, n¼ 5–9 mice per genotype. B.
Neutrophil recruitment to the peritoneal cavity 6 hrs after injection of
thioglycollate, n ¼ 4–11 mice per genotype. Values are the mean 6
SEM. Statistical analysis was determined by a one-way ANOVA and
a Newman-Kuels post-test. P values are indicated above the bars.
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significantly (P¼ 0.002) higher than in PBS injected mice,

and this increase was also significantly (P , 0.02) higher

than for apo(a)tg mice. Specifically, recruited neutrophils

were 2.5-fold higher in WT mice compared to apo(a)tg

mice. Indeed, neutrophil number was not significantly

increased in the apo(a)tg mice at either dose of LPS (Table

1) compared to the values in PBS injected mice, suggesting

that apo(a) suppressed the response to the challenge. In

addition, consistent with changes in the circulation after the

endotoxin challenge (35), very few macrophages were

present in the lavage fluid 6 hrs after the endotoxin

challenge and there was no significant difference between

WT and apo(a)tg mice. These results suggest that in this

LPS model as in the thioglycollate model, apo(a), in the

presence of Plg (apo(a)tg mice), has an independent role and

suppresses neutrophil recruitment.

Neutrophil Chemoattractants Determine Role
of Apo(a) in Neutrophil Recruitment. To determine

whether apo(a) modulated cytokines, MIP-2 and KC

(human IL-8 homolog), potent neutrophil chemoattractants,

were measured in the lavage at 6 hrs after the thioglycollate

injection in WT, apo(a)tg, Plg-/-, and apo(a):Plg-/- mice

(Fig. 2). KC (Fig. 2A) was not significantly different in WT

and apo(a) mice, but KC was significantly reduced in

apo(a):Plg-/- mice compared to Plg-/- mice. Apo(a):Plg-/-

mice also had a reduced KC (P , 0.01) compared to WT

mice, but Plg-/- mice and WT had similar values, suggesting

that apo(a) had a greater effect on KC than Plg deficiency.

For MIP-2 (Fig. 2B), the difference between WT and apo(a)

was significant (P¼ 0.01), and the difference between Plg-/-

and apo(a):Plg-/- compared to WT was also significant (P ,

0.01), suggesting that for MIP-2 both a Plg deficiency and

apo(a) contributed to a reduction of MIP-2.

Since neutrophils were reduced in the apo(a)tg mice

after an LPS challenge, KC and MIP-2 were also quantified

in plasma and the peritoneal lavage before and 6 hrs after

either treatment with 25 lg or 200 lg of LPS. The MIP-2 is

undetectable in the plasma of either WT or apo(a) mice

before stimulation with LPS. KC values (pg/mL) are slightly

higher (P , 0.05) in the apo(a) (171 6 17, n ¼ 7) mice

compared to WT mice (104 6 16, n¼ 5). In the WT mice,

there was a significant (P , 0.02) increase in MIP-2 in

plasma after the 200 lg LPS challenge compared to the 25

lg challenge (Table 2). The apo(a)tg mice were not able to

respond to the higher dose of LPS and values at 25 lg and

200 lg were similar. There were no differences (P . 0.05)

in MIP-2 in the peritoneal lavage or in KC in the plasma or

peritoneal lavage (data not shown). Consistent with the lack

of difference in neutrophil recruitment between WT and

apo(a)tg mice in the bioimplant, there were no differences in

the lavage cytokines in this model (Table 2).

In order to determine if reduction in these two cytokines

was sufficient to reduce neutrophil migration in WT mice,

antibodies to KC and MIP-2 were injected IP prior to the

thioglycollate treatment (Fig. 3A). MIP-2 and KC antibodies

(either separately or together at the higher dose of 20 lg/mL)

significantly decreased neutrophil recruitment compared to

IgG injection in WT mice. Although there was a reduction of

neutrophils with the lower dose of antibodies, the difference

was not significant. Injection of MIP-2 antibody to apo(a)tg

mice had no effect on neutrophil recruitment compared to

the IgG injected apo(a)tg injected mice.

Table 1. Peritoneal Neutrophil Recruitment in LPS
and Bioimplant Modelsa

WT Apo(a)tg P value

Bioimplantb Cell number 3 106

Total neutrophils 4.4 6 0.9 5.9 6 1.6 ns
Disk neutrophils 0.34 6 0.10 0.55 6 0.11 ns

LPSc Cell number 3 105

PBS 0.8 6 0.2 2.1 6 0.2 ,0.001
25 lg 1.2 6 0.7 1.7 6 1.2 ns
200 lg 6.4 6 0.8 2.6 6 0.6 ,0.02

a Values are the mean 6 SEM. Statistical difference between WT
and apo(a) values determined by Student’s t test. ns, not significant
(P . 0.05).
b Total neutrophils in peritoneum and disk-associated neutrophils 20
hrs after disk implantation, n ¼ 8–11.
c Neutrophils, 6 hrs after peritoneal injection of LPS or PBS, n¼ 3–6.

Figure 2. Lavage cytokines in WT, Apo(a)tg, Plg-/-, and
Apo(a):Plg-/- mice. A. KC and B. MIP-2. Cytokines were determined
in the lavage 6 hrs after the thioglycollate injection. Values are the
mean 6 SEM of 5–10 mice per genotype. Statistical analysis was
determined by a one-way ANOVA and a Newman-Kuels post-test. P
values are indicated above the bars.
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To determine if these cytokines could increase

neutrophil migration in the apo(a)tg mice, KC and MIP-2

were injected separately or together and neutrophil recruit-

ment determined at 6 hrs (Fig. 3B). MIP-2 had the most

effect in restoring neutrophil recruitment (2.8-fold increase)

in apo(a) mice compared to WT values, and injection of

both cytokines together was only slightly higher than either

cytokine alone and was not significantly different than the

individual cytokines. Injection of KC or MIP-2 had no

effect on neutrophil recruitment in WT mice compared to

WT injected with saline.

Discussion

Leukocyte recruitment in vivo was assessed in an

apo(a)tg mice model with a replete or deficient Plg

background. This study demonstrates a role of apo(a) in

the regulation of neutrophil recruitment in three different

peritoneal inflammatory models. Suppression of leukocyte

recruitment in chronic diseases, such as chronic obstructive

pulmonary disease (36), inflammatory bowel disease (37),

arthritis (38), and vascular disease (39), is one of the first

therapeutic considerations. One of the confounding features

of Lp(a) is evolution: expression being restricted primarily

to higher primates where Lp(a)’s function appears to be the

involvement in the pathogenesis of cardiovascular diseases.

Our data support the possibility that Lp(a) and apo(a) have

emerged as natural anti-inflammatory molecules to blunt the

deleterious effects associated with excessive neutrophil

accumulation at sites of inflammation.

Our model, apo(a)tg in a Plg replete and deficient

background, has biological relevance and advantage in

investigating the role of apo(a) in inflammation. The

apo(a)tg mice express a small isoform in high concen-

trations. The small isoforms of apo(a) are reported (40, 41)

to be more pathogenic than larger isoforms, and the

concentrations of apo(a) found in our mice are at the

pathogenic levels found in humans. Also, apo(a) fragments

circulate in plasma (42), are found in the vessel wall with

unstable atherosclerotic plaques (43), and exhibit functional

differences from Lp(a) (44). Apo(a) fragments generated in
vitro from neutrophils are more potent inhibitors of plasmin

formation than intact apo(a) (45). In mice, apo(a) does not

form a covalent bond with apoB (46) and precludes the

formation of Lp(a), minimizing the confounding influence

of the LDL moiety in our model. In addition, the deletion of

Plg in the apo(a)tg mice has provided a model to investigate

the role of apo(a) without the interaction or interference of

Plg.

In our model, stimulation of inflammation with

thioglycollate or LPS, apo(a)tg mice with Plg have sup-

pressed neutrophil recruitment to the peritoneal lavage fluid.

After thioglycollate stimulation, neutrophil recruitment was

suppressed in apo(a)tg in either the Plg replete or deplete

background, and neutrophil recruitment to the peritoneal

lavage was also suppressed after LPS stimulation in apo(a)tg

mice compared to mice without apo(a). Suppression of

neutrophil recruitment in apo(a)tg mice could be attributed to

differences in cytokine response. After thioglycollate

Figure 3. KC and MIP-2 neutralization and cytokine administration 6
hrs after thioglycollate injection. A. Inhibition of neutrophil recruitment
with KC and MIP-2 antibodies in WT mice, n ¼ 5–7 mice per
genotype. B. Cytokine injection of KC and MIP-2 to apo(a)tg mice, n
¼ 5–7 mice per genotype. Values are the mean 6 SEM. Statistical
analysis was determined by a one-way ANOVA and a Newman-
Kuels post-test. P values are indicated above the bars.

Table 2. Cytokine Levels After Bioimplant and LPS Challengea

MIP-2 (pg/mL) KC(pg/mL)

WT Apo(a)tg WT Apo(a)tg

Bioimplantb 61 6 9 62 6 9 108 6 39 97 6 70
LPS 25 lgc 1221 6 216* 1560 6 182 3387 6 157 3563 6 75
LPS 200 lgc 1836 6 23* 1602 6 145 3628 6 10 3597 6 17

a Values are the mean 6 SEM, n¼3–6. Statistical difference determined by Student’s t test (* P , 0.02) between WT MIP-2 values injected with
25 and 200 lg LPS.
b Lavage cytokines 20 hrs after insertion, n ¼ 3–5.
c Plasma cytokines 6 hrs after peritoneal injection of 25 lg or 200 lg LPS, n¼ 6.
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stimulation, the neutrophil chemoattractants, KC and MIP-2,

were reduced in the apo(a)tg mice, and injection of the MIP-

2 to apo(a)tg mice restored neutrophil recruitment. To

explain this, in the apo(a)tg mice, cellular sources of

cytokines may be reduced or apo(a) may inhibit the release

of the cytokines or their activation. Monocytes and macro-

phages are a major source (47) of the neutrophil cytokines,

KC and MIP-2, but the number of macrophages in the lavage

at the six hour time point was similar in mice with or without

apo(a), suggesting that the major source of cytokines was not

limiting in the apo(a)tg mice. Release of cytokines from

macrophages may be impaired. In addition, the number of

neutrophils in the blood was similar in the apo(a)tg and WT

mice, but other sources of the neutrophil cytokines have been

suggested (48), such as resident cells in the tissue, but apo(a)

mice injected with PBS alone have increased leukocytes

rather than a decrease compared to WT mice. These results

suggest that if the source of cytokines is not limiting, then

apo(a) may alter the release or activation of the cytokines.

In a third inflammatory model, the bioimplant model,

apo(a) suppressed neutrophil recruitment or cytokine release

only in the Plg deficient background. In the bioimplant

model, neutrophil recruitment was plasminogen-dependent

and when Plg was absent, apo(a) also suppressed neutrophil

recruitment. In pathological situations PAI-1, the major

inhibitor of Plg activation, is often elevated and has been

shown to reduce plasmin activity influencing function.

When apo(a) and PAI-1 are elevated, apo(a) may also

suppress neutrophil recruitment. While there are several

common features of the implant and thioglycollate inflam-

matory models, including the leukocyte recruitment to the

peritoneal cavity, adhesion molecules (49, 50) complement

activation (51, 52), and Plg activation (23, 24), there are

notable differences in the models, such as the time course of

the neutrophil accumulation, a role for fibrinogen (33) in the

bioimplant model, and a role of various cytokines, MCP-1

(53), KC, and MIP-2 (54) in the thioglycollate model. Thus,

an apo(a)-independent role in neutrophil recruitment may

depend on the mechanism of the inflammatory model.

In conclusion, this study demonstrates for the first time

a role in apo(a) in vivo in neutrophil recruitment. Using

apo(a)tg with a replete or deficient background, our results

demonstrate that apo(a) can inhibit leukocyte recruitment by

a mechanism independent of Plg in the thioglycollate and

LPS models. In the bioimplant model neutrophil recruitment

is also suppressed by apo(a) but in a Plg dependent fashion.

Thus, in patients with elevated Lp(a), apo(a) could play a

beneficial role by suppressing inflammation and can do so

independent of Plg.
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