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Abstract

The small antifungal protein secreted Pgnicillium chrysogenur(PAF) inhibits the growth

of important zoo pathogenic filamentous fungi, utthg members of thAspergillusfamily.

It was shown previously that PAF has no toxic éffean mammalian cell; vitro. We
carried out safety experiments by investigatingithavo effects of PAF by inoculating adult
C57/B16 mice with PAF intranasally. Animals weredamly divided into six groups and
subjected to different PAF concentrations, up tau&4either once a week for up to 8 weeks
or once every day for two weeks. Animals neitheddilue to the treatment nor were any side
effects observed. Histological examinations didfirad any pathological reaction in the liver,
in the mucous membrane of the nose, and in thesjuwgn in the highest concentration used.
Mass spectrometry revealed that ZZZ. The effe¢hefdrug on the skin was examined in an
irritative dermatitis model by measuring the thieka of the ears. This proved to be the same
following PAF application as in control (23.8£9¥ 22.5+5.0 um, respectively) and
significantly less than when treated with phorb2iyristate-13-acetate (PMA;
57.5£29.2 um) used as positive control. Histologateanges relative to control were present
only in the case of PMA. Positron emission tomogyapvas used to follow potential
inflammation of the lungs. Neither the applicatimincontrol saline nor that of PAF induced
any inflammation while the positive control lipogsaccharide did. Since no toxic effects of
PAF were found either in intranasal applicationmolocal external treatment, our result is the

first step for introducing PAF as potential antfahdrug in human therapy.
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Introduction

Aspergillosis is one of the most severe human desaaused by fungi threatening
especially immunodeficient patients. The condittaused by various pathogerispergillus
species affects particularly the lungs. The mogtartant species in this respectispergillus
fumigatus which preferentially colonizes caverns caused bgvipus diseases such as
tuberculosis (21). It can cause allergic bronchoyuary aspergillosis, pulmonary
aspergilloma and invasive aspergillosis. In theefathe symptoms can be cough, fever, low-
grade chest pain, dyspnea and hemoptysis (2) winileallergic bronchopulmonary
aspergillosis malaise, fever, presence of sputwgspand purulent sputum, cough, chest pain,
and hemoptysis can be observed beside the symptbnasthma (23). The pulmonary
aspergilloma can cause hemoptysis or it can beowiteymptoms. Other symptoms can be
present due to the underlying pulmonary diseaseZ)ZA&Ithough a number of antifungal
drugs are in use, there is a rising tendency o$taed strains leading to a high mortality rate
(7), thus rendering the finding of new antifungaktments of high interest.

Filamentous fungi produce a wide spectrum of dedengroteins some of which,
including the antifungal protein secretedPsnicillium chrysogenur(PAF; 13), are designed
to hinder the growth of other fungi. PAF is a lowlecular weight, basic, and cysteine-rich
protein which has a homology with other antifungedteins produced by other fungi. PAF
inhibits the growth of various pathogen fungi irdihg A. fumigatus, A. nidulans, A. niger,
Botrytis cinereg8). It causes an increased production of reactygen radicals, reduces the
metabolism of the fungal cells, and initiates arr@éased potassium efflux (8). PAF enters the
cells via an active transport mechanism (16) ansliatracellularly, probably through hetero-
trimeric G-protein signaling (10, 14). It causes ttyperpolarisation of the membranes of the

fungal cells, which leads to the disintegration tbé membranes and, consequently, an



apoptosis-like phenotype appears. Furthermorefiveaosxygen species oxidize intracellular
proteins, lipids, and nucleic acids, causing notyotie disintegration of the cellular
membranes but also that of the mitochondria (2@es€ toxic effects, when they reach a
critical limit, also contribute to the programmeelldeath of the affected fungi (6).

In fungal colonies treated by PAF the number oflscehowing apoptotic signs
including increased phosphatidylserine externabmaand DNA fragmentation are increased
compared to control colonies while the proportidéhe necrotic cells remains the same (10).
On the other hand, in a variety of mammalian cBWs- had no toxic effects. The ionic
currents of neurons and astrocytes, the potassiomlLatype calcium currents of skeletal
muscle fibers were not altered. No toxic effectseM®und on endothelial cells with MTT
assay ZZZ and only a minor pro-inflammatory eff@ess observed on human blood incubated
with PAF when the level of cytokines was measug).(

The glucose analog 2%F]fluoro-2-deoxy-D-glucose'{FDG) based positron emission
tomography (PET) imaging is a very sensitive magdbr the detection of metabolic activity
of tissues*®FDG uptake of infectious processes — mainly dubégpresence of macrophages
— has already been reported (Knight et al. 1998)gssting that®rDG based PET (FDG-
PET) can accurately be used for staging mediadtiisabses. The innate host defense system
against Aspergillus includes phagocytic cells (peripheral blood monesy macrophages,
neutrophils, etc.) (Walsh et al. 2005). Severallmatsms have been proposed as the basis for
8EDG uptake into the inflammatory cells but theyaihclude that cells accumuldf&DG
with high concentration, depending upon the degfestimulation, which is a function of
inflammatory activity (Basu et al. 2010).

We developed an animal model for exploring the dsseffects of PAF in living
mice and we used a new non-invasive small animal iRtaging technique to prove that the

drug is not toxic. Employing these techniques, thithe first study to indicate that the low



molecular weight antifungal protein PAF has no ¢oxiffectsin vivo. Although further
investigations should be carried antvivo, including safety and efficacy studies, our result
support the possible therapeutic application of Rg&inst aspergillosis in humans.

Part of this work has been presented to the Huagd&thysiological Society (17).



Materials and Methods

Purification of PAF

Purification of PAF was carried out as describe@vimusly (22). Briefly, P.
chrysogenunNCAIM 00237 was grown in a sucrose (20 g/l)-NaN®g/l) minimal medium
for 72 h at 25°C with shaking (13). Mycelia weren@/ed with centrifugation and the low
molecular weight protein fraction of the supernataas separated in Amicon Stirred Cells
(Millipore, Billerica, MA, USA). PAF was purified th ion exchange chromatography on a
CM Sephadex Fast Flow column (Amersham-Pharmagipséla, Sweden). The quality of
the preparation was always checked with SDS-PAGHEpreacast Novex 16% Tris/glycine
gels (Invitrogen Life Technologies, Carlsbad, C/AA), where protein bands were visualized
with Coomassie Brilliant Blue R staining. PAF wassilved in physiological saline (ZZ2Z)

for thein vivo experiments.

Model of PAF-induced lung effects

12 weeks old C57/BI6 mice of both sexes were usedl in vivo experiments. First the
mice were randomized into five groups (a contraugr and mice treated with 0.1, 0.5, 2.5,
and 5ug PAF dissolved in physiological saline; 10 aninmads group). The control group was
treated with drug free physiological saline. Miceere slightly anesthetized with
penthobarbital (50 mg/kg, 4 mg/ml concentrationQ b per mouse ZZZ) intraperitoneally
then the above solutions were administrated bytf@pénto the nose of the animals in aub0
final volume. Under these conditions the solutieaches the lungs through normal breathing.
The efficiency of the procedure was tested by apgly dye solution (see Supplementary
Figure). The animals were treated weakly for 8 vgedn extra group (n=6) was treated with

a very high dose of PAF (54.5%, 2727.5ug/kg ZZZ7) for 5 weeks. In this group blood



samples were taken before and at the end of thicatpn of the drug. To investigate the
acute effect of PAF two groups of mice (10 aninjads group) were treated daily for two
weeks. The control group was treated with PAF fsbgsiological saline while the protein
was administrated in g dose in the other group of animals.

ZZZ To explore the possible side effects of PAFath type of experiments the lungs,
the kidneys, and the liver of the animals were d@rathhistologically in each group. ZZZ kell

ez itt?

Model of LPS-induced acute lung inflammation

For induction of acute lung inflammation, C57/Bl6cen were divided into 3 groups,
slightly anesthetized with pentobarbital and phiggjal saline (n=4), PAF (2188/ml or
5470ug/kg; n=4), or lipopolysaccharide (LPS, Escherich@i serotype 055:B5; Sigma-
Aldrich; 250 pug/kg; n=7 ZZZ) was instilled intrattzeally in a total volume of 50 pl
physiological saline. This dose was based on pusvistudies (19). Animals recovered

quickly from the procedure with only mild discomifaZZZ

Histological examination

The weight of the removed lungs and livers weresuesl. Then tissue samples were
fixed in 8% buffered formalin (24 h) and embeddadparaffin wax (Shandon Pathcenter,
Thermo-Shandon, USA). 4 um sections were cut anelmtdtoxylin-Eosin (H&E) staining
was performed. The samples were investigated withI&A DM 2500 microscope equipped
with a LEICA DFC 420 camera (Leica Microsystems,r@any) and the images were

acquired using LEICA Application Suite (LAS) V3 sofre.

Sample preparation for mass spectrometry



PAF treated and control animals were sacrificed #red lungs were immediately
frozen in liquid nitrogen and kept on -70°C untiadysis. The frozen lung tissue was
homogenized with homogenizer chilled in liquid agen and the homogenate was dissolved
in ice-cold lysis buffer (50 mM Tris, 1 mM EDTA, 1M beta-mercaptoethanol, 0.5%
Triton-X100), centrifuged at maximum speed (ZZZ}¥&E and the supernatant was collected.
The proteins from the homogenate were precipitatgd 6 volume (ZZZ) of cold acetone
overnight at -20°C then centrifuged (ZZZ) and tlepesnatant was discarded. The pellet
containing the proteins was dried and re-dissolve@5 mM ammonium bicarbonate. For
protein concentration measurement the Bradford ogetvas utilized (ZZZ). For trypsin
digestion 100 pl sample and 0.25 ng trypsin wasl.uEbe digestion was carried out at 37°C
overnight than the reaction was stopped by thetiaddof 1 pl formic acid and lyophilized.
For mass spectrometry measurements the proteiresneissolved in 0.1% formic acid and

10 ug protein was used for each analysis.

Determination of relative PAF amounts in lung saesgy mass spectrometry

MRM/SRM method (ZZZ) was developed for PAF measweeinAfter several rounds
of experimental design and optimization the follogsiMRM transitions were found to be
specific for PAF: 1041.4/1038.6, 1041.4/649.5, 12/222.7 and 1249.1/1245.9. Applying
these MRM transitions, PAF concentration was mesabusing positive mode MRM scans
performed on a 4000 QTRAP (ABSciex, ZZZ) mass gspeutter using NanoSpray |l
Microlon Source and controlled by the Analyst 1.4attware (ABSciex). The spray voltage
was 2800 V, the nebulizig gas was 50, the curtais \gas 10, the source temperature was
70°C and the de-clustering potential was 130 V. lided chromatography was done on an
EasynLC Il nano HPLC (Bruker, ZZZ) and the peptid&xture was separated on Zorbax

300SB-C18 (5x0.3 mm, 5 um pores size) column. 30anetonitrile/water gradient was used



for separation including the following steps: 0% 100% acetonitrile during 10 minutes,
100% acetonitrile for 5 minutes and 100% to 0% @uétle during 5 minutes. The flow rate
was 300 nl/min during the analyses. For the detmtion of PAF concentration the area

under the curve of the acquired spectra was caézlila

Irritant dermatitis

The irritant dermatitis was evoked as describedipusly (1) with minor modifications.
Namely, stock solutions of PAF and phorbol-12-ntatis-13-acetate (PMA) were prepared in
saline and DMSO, respectively and then both comgsumere further diluted in hydrophilic
cream (Unguentum hydrophylicum non-ionicum, Phawpaeia Hungarica VIII). Animals, 12
female C57/BL6 mice, were randomized into threeugso(control, PMA, and PAF) and the
thickness of their ears was measured. Mice weegeiteby smearing 4x10 pL of vehicle (saline,
0.9% NaCl zzz), PMA (50Qug/ml), or PAF (10Qug/ml) onto the inner and outer surface of both
ears. After 24 hours, thickness of the ears wassured again and tissue samples were taken for

histology.

Positron emission tomography (PET)
The glucose analofFDG (2-[18F]fluoro-2-deoxy-D-glucose) was synthesizand

labeled with the positron-decaying isotolSE according to a previously described method

(5). Images were collected using the MiniPET-II teys (http://www.minipetct.hu), a

dedicated small animal PET scanner (9). The nom@@dland random corrected list mode data
was to 0.27 x 0.27 x 1.37 mm pixel sized images.

FDG-PET experiments were carried out on mice rangeaninto three groups (control,
n=4; PAF, n=4; LPS, n=6). The animals were fasted & minimum of 6 hours before
undergoing PET. After an injection of 4-6 MBq BFDG in 150 pl of phosphate buffered

saline (PBS) via the tail vein, a dynamic PET seas acquired using the small animal PET



camera. Mice were maintained under isoflurane &eeg during the injection and scanning
periods. They were kept warm while under anesthtesiaaintain a body temperature at 35°C.
Three-dimensional regions of interest (ROI) werenaadly drawn around the edge of

the lung activity by visual inspection using BraatCsoftware_(http://www.minipetct.hu). The

standardized uptake value (SUV) was calculated hytiplying the mean concentration

activity in the ROI with mouse weight and dividibyg injected dose.

Blood collection and cell counting

Mice were slightly anesthetized with pentobarbaiatl 200 ul blood was collected into
a cup containing 40 uL acid citrate dextrose (ACExcutainer tube Becton Dickinson
Diagnostics-Preanalytical Systems Plymouth, UK) duncture of the retrobulbar venous
plexus with a 1.5 mm diameter glass capillary. A@bticoagulated whole blood was
analyzed by Siemens Advia-120 hematology analyztér Multi Species software (Deerfield,
IL, USA), counting the number of the white bloodl€@nd the neutrophil granulocytes (15).
In addition, the level of liver enzymes and thesion the plasma were measured to further

explore the possible toxic effects of PAF.

Animal care
Animal experiments conformed to the guidelines b& tEuropean Community
(86/609/EEC). The experimental protocol was appiolg the institutional Animal Care

Committee of University of Debrecen.

Chemicals and statistical analysis
Chemicals, unless otherwise stated, were purchiasedSigma (St. Louis, USA) and

were of analytical grade. Averages were expressedemanststandard error (SE) of the mean.



Significance of the differences between control tnedted animals was assessed using one
way analysis of variance (ANOVA) and all pair wiseultiple comparison procedures

(Student-Newman-Keuls Method).



Results

PAF was testedh vivo in several doses (0.1-54.h§) either for a short (2 weeks) or for a
prolonged period (5-8 weeks) on mice. In case efftimer PAF was applied daily while in
case of the latter it was administered once a werlkce the most probable application of PAF
in human therapy would be to treat aspergillosiscivhwould require the drug to be
introduced via the airways, presumably using inioata we attempted to simulate this
condition by introducing PAF to mice via the aingayrhe drug was thus introduced after
anesthesia through the nose while the applicalwlitthe method, that is whether the liquid
thus applied actually reached the alveoli, wasetesh independent experiments (see
Supplementary Figure). During the course of theeerments we did not observe the death of
an animal due to the drug application even in ilgbdst concentration applied. Furthermore,
the weight and physical activity of the animals a#med unchanged during the study period.
To test for possible morphological alterations dwe the application of PAF,
histological examination of the lungs, nose, amérliof the animals were carried out. As
shown in Figure 1 we did not observe any signs ath@ogical alterations in the lungs
(Figure 1A), in the nose (Figure 1B), and in theati(Figure 1C) tissue neither following the
short, nor following the prolonged application bétprotein. In the highest dose (54§ of
PAF both the white blood cell count (1.94+0.15 a@nf3+0.18 1&I; control vs treated,
respectively; p>ZZZ) and the percentage of neutisgpkemained unchanged (2.08+0.57 and
2.10+0.29 %; controls. treated, respectively; p>ZZZ). Furthermore, tlomaentration of
liver enzymes and ions in the blood did not shoswgaificant elevation after PAF treatment
(Table 1). These results clearly established thatapplication of PAF neither induced any
gross changes in organ morphology nor did it itetian overall immune response in the

animals.



To prove the efficiency of the PAF application -attls to clearly establish that PAF
was indeed present in the lungs — mass spectromeiyused to determine the relative PAF
amounts in the lungs of PAF treated mice. The ik@aamount of PAF was measured in

control (K1-4) and PAF treated lung samplEle results demonstrate the presence of PAF in

the lungs of the PAF treated animals (Figure Xezt méqg atirom a tényleges eredmények

figgvényében Csosz Eva.

Although, as mentioned above, the human applicadioRAF would most likely be
through inhalation, it cannot be excluded that dineg comes in contact with the skin, or
surface application will be need as well. To test the possibility that PAF could induce
local, contact inflammation, a contact dermatitisd® was used where the swelling of the
ears was measured. PAF treatment did not causamiléng of the ears in the dose used. On
the other hand, PMA, used as a positive contrauced a clear edema (Figure 2A),
indicating inflammation. This latter observationdenlined that the model was sensitive
enough to detect any inflammation. In particularseof mice in the PMA group (n=4) were
markedly thicker due to edema formation (57.5+30®) than their control counterparts. In
contrast, PAF did not induce any inflammation, tiiekness of the ears was almost identical
to the control (22.5+5.0 and 23.8+9.2 um; in theitod and in the PAF treated group,
respectively, n=4 for both groups; Figure 2B).

To test the transient effects of PAF applicationtlom lungs we developed a new non-
invasive method. FDG-PET experiments were carrietam 14 mice, randomized into 3
groups. The 3D image of the body was reconstruitted the acquired images and the lungs
were identified as Regions of Interest (ROI; segufé 3 left panel). The intensity $FDG
accumulation within the ROl was assessed as a meeadguinflammation. This method
enabled us to give an estimate of and to follow angurring inflammatory reactions in

individual mice.



Figure 3 presents reconstructed images from migewiere treated with physiological
saline (Figure 3A), saline containing PAF (2188mig/Figure 3B) or saline containing LPS
(100 pug/ml, Figure 3C) as positive control. It isasly visible from the images that while
PAF itself did not alter the emission intensitytie lungs as compared to control, LPS caused
a marked increase in emission, indicating the presef inflammation. These observations
were quantified by calculating the emissions in R@I. Pooled data showed a significant
decrease in PAF treated group (0.50+0.01 SUV, rcofipared to the control (0.72+0.04
SUV, n=4) and a significant elevation in the LP&ted animals (0.99+0.09 SUV, n=6). To
validate the PET results, we sacrificed some arniedm each group and conducted
histological examination. H&E staining of the seos confirmed the absence of any
inflammation in the control and the PAF-treated, ileehthe presence of extensive
inflammation in the LPS-treated animals (Figure GAight panel).

Taken together our results presented here confirthed PAF, in the intended
therapeutic concentration, has no harmful effectsvivo. Furthermore, the methods
introduced here enable the non-invasive charaetéwiz and follow-up of occurring

inflammation of the lungs and the efficacy of theatment.



Discussion

Aspergillusspecies have emerged as important causes of ritgrhitd mortality in
immunocompromised patients (18, 12) The treatment of aspergillosis might include
chemotherapy and surgical treatment. The primarymgootic agents against invasive
pulmonary aspergillosis are voriconazole and angriwh-B (D-AMB) ZZZ. The lipid
formulations of amphotericin-B (LFABS), itraconagphnd caspofungin are used for salvage
therapy while posaconazole is commonly used foplpytaxis of invasive aspergillosis in
immunosuppressed patients. In allergic bronchopoano aspergillosis, itraconazole and
corticosteroids are recommended. Patients withrgsleenas usually need surgical resection
or intracavitary antifungal therapy. Chronic camytgoulmonary aspergillosis and chronic
necrotizing pulmonary aspergillosis require longrteantifungal therapy (24). Despite the
best treatment available, survival rate at 12 wegksound 70% among voriconazole-treated
and around 60% among D-AMB-treated patients witlasive pulmonary aspergillosis (3).
Since the efficacy of the antifungal therapy is ootnplete in any other type of aspergillosis
either, the development and introduction of nevinaytotic agents into human therapy would
be beneficial beyond doubit.

ZZZ ide PAF hatasa a gombakra. Koncentracio esnaeddracio amit mi hasznaltunk
a mostani mérésekben. TRenicilliumderived anifungal protein has been shown to bg ver
effective to inhibit the growth of most zoo-pathadengiin vitro (ZZZ). The effects of PAF
include ZZzZ (ZZZ). These effects were achieved atc@ncentration of ZZZ. The
concentrations used in these experiments were dbtesmined on the basis of our earlier
experiments (10), where membrane hyperpolarizaiind obvious signs of apoptosis in
Aspergillushyphae or protoplasts were observed after treatmeh PAF. In our study we,
therefore, used PAF concentrations ZZZ 1Q+§0ml.

ZZZ |de a mass spectr data hogy PAF tenylegesen jallt a tudoben.



It is important to stress that mice treated withFP#howed no sign of any change in
their behavior. They maintained regular activityagsessed by their normal water and food
intake as well as the amount of spontaneous exeticesy did (distance and speed of running
in an activity wheel; data not shown ZZZ). These @early in line with our earlian vitro
studies where we found no toxic effects of PAF ommmalian cells, on neurons and on
skeletal muscle fibers in particular (22). In thatedies a wide variety of cells — including
neurons, astrocytes, and skeletal muscle fibergre wxamined to explore whether PAF has
any acute effect on these cells similar to thosescilged on fungal cells. The
hyperpolarization-activated nonspecific cationicrreat and the depolarization-activated
current of bushy cells from the ventral cochleaclaus were not altered significantly. The
activation thresholds and the amplitudes of dejmation activated K currents of
hippocampal neurons were not affected by PAF. Nectf were observed on astrocytes
either. PAF also failed to alter significantly tlearrent of the delayed rectifier potassium
channel and L-type Gacurrents of the skeletal muscle fibers. Taken ttogre our present
observation withn vivo application of PAF clearly suggests that thisfangal drug — in the
concentration range used — has no effect on that@peous activity of the treated animals.

Several organs, including the lungs, the liver, #me kidneys, taken from the group
treated for 2 weeks once a day or for 8 weeksddeahce a week underwent histological
examination. The organs were always taken fromathimals that received the highest ZZZ
concentration of PAF. The fact that no morphologichange was observed in these
experiments strongly argues that PAF has no ZZ4s ®hservation, in case of the liver, the
kidneys, and the skeletal muscles, is substantibtethe finding that liver enzymes, the
concentration of the important ions, and creatimase levels, respectively, in blood of PAF

treated animals were essentially identical to thafssontrol animals (Table 1).



In earlier experiments the possible vitro pro-inflammatory action of PAF was
examined on human blood (ZZZ). In those studiesodblgamples were incubated with
different concentrations of PAF and the levelslob] IL-8 and TNFe were measured. The
rise in the production of cytokines was minimal @ared to the effect of LPS. Here we
examined ZZZ ide blood data on WBC and neutroptl a.

These observations are in line with the data ptesehere using the FDG-PET
technique. ZZZ Ide, hogy a PET alkalmas erre reZ.ZZhe PAF-induced decrease in the
SUV values during the PET experiments shows alsttipe or at least no toxic effects of the
drug. Similar data were found on some antineomahtigs in cell cultures (11).

Earlier studies have demonstrated that PAF hasbiiig effects on several
dermatophytes, which are a group of morphologicaly physiologically related molds
affecting the keratinous tissue of vertebrates {4js raises the possibility that PAF could
have a potential therapeutic use in dermatophyt8sish application would inevitably require
that local application of PAF on the skin should aeoke any local inflammatory response.
ZZZ model ref ZZZ Our results from the irritativertnatitis experiments prove that PAF is a
potential candidate for the treatment of topical apstemic dermatophytosis.

These results proved the safety of PAF, so we @on snove to experiments

evaluating the efficacy of PAF as a promising amigfal therapy.
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Figure legends

Figure 1. Histological investigation of various nsettissues after PAF treatment
A. Haematoxylin-Eosin stained sections of lungsrfrcontrol (left) and PAF treated (5 ug;
right) mice at two magnifications. Section of ngB¢ and liver (C). There is no pathological

sign of PAF treatment on these tissues.

Figure 2. Lack of inflammatory effects of PAF iniamtant dermatitis model on mouse ears
Irritant dermatitis reaction was induced in micedmgearing PMA on both sides of the ears.
A. Sections of ears were stained with haematoxgiml eosin. PMA-induced irritative
dermatitis resulted in edema formation in the dermiAF-treated mice showed no signs of
inflammation. (Scale bar corresponds to 50 umHerimages). B. Average increase of ears’

thickness. * corresponds to significant (p<0.0%fedence from control.

Figure 3. Detection of inflammatory effects of PlFmouse lungs by Mini PET examination
FDG-PET images (left column) and H&E stained luegt®ns from control (A), PAF (B)
and LPS (C) treated mouse. ROIs marked by red loveghe tranzaxial PET pictures
represent the place of lung where the SUV calautatihave done. Note the higher intensity
areas on the tranzaxial and coronal PET image @davkth arrow) and the extensive acute
inflammation in the lung in the presence of LPS.

Figure X. Relative PAF amount determined by magstspmetry.

The figure shows the PAF amounts in different lgagples. K1, K2, K3 and K4 represent
the lung from control, untreated mice, PO, P1, P2,and P4 represent the lung from PAF
treated mice and PAF represents the positive cocdrdgaining lung from untreated mice plus

500 fmol PAF. The bars represent the results fptidate analyses.



