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INCREASED PULMONARY RESIDUAL VOLUME (IPRY) GENERATED BY
INTRAVENOUS PERFLUOROCIIEMICAL (PFC) EMULSIONS IN SWINE: LACK
OF HEMODYNAMIC EFFECTS AND POTENTIAL TRE. rN[ENl‘ REGIMENS.
r, P.D,
Alliance Pharmaceotical Corp., San Dlego CA 92121

IPRYV, (increased lung volume duc to stable bubble formation and subscquent Bas
wapping). is a reversible sldc cffect associated with i.v. Infusion of PFC cmulsions in
oxnaln species. No signs of putmonary edema or other histotogical alteradons have been
observed with IPRV other Lhan the appearasce of vacuolated macrophages (characlesistic
of the normal PEC clearance mechanism). Swine were mlused i.v. with 4.05 g emulsified
PFC/kg or salinc (4.5 rml/kg) and divided into 2 study gronps. Three days afier infusion,
animals io group 1 (Saline; n=6; PFC: n=6) were ancsthetized, mechanically ventilated,
and nstrumenled (o measce cardiac oulpat, hearl rate, pulmobary anery and wedgo, left
ventienlar, and mean arterjal pressures aml anerlal blood gases. Right lung volume
(RLV) and feft lung dry end wet weights (LLWW), exlravascolar lung water (EVLW)
and wcl-1o-dry tissue ratios (W/D) were also determined  (Saline: n=4. PFC: p=5).
Animals in group 2, (Saline+Ethanol: n=4; PFC+Ebarol: r=4) were sedaled and reated
with 20 min of ethano) vaper breathing (nebutized in(o cadotracheal tube), 3 days after
infusion. and long paramelers were deleonined.  Values arc cxpressed as % change {rom
respective control groups. { * p < 0.05 vs, own contcol)

GROUP RLY LLWW WD EVIW
1) PFC 100.0* 207 98 64.7%
2)_PECEhagol 196 [ 40 29

In group 1, no significant differcnces in pulmonary or systemic bemodynamic paramelets
were observed. The changes in Pa0; (14% derrease) and pulmonary vasculas resistance
(42% increase) in PPC animals could be lesscned by increasing the FiOz. Tn group 2,
Increases in luog weighl and size were markedly attcnuated by cthanol vapor dreathing.
These results indicate that PFC-induced 1PRV does not significantly alicr pulmonacy or
systemic hemodynamics in swice. Modest changes in PeOy and PVR are allevisied with
oxygen breathing and changes In lung weight and size asc ¢limimated wilh ethanol vapor
breathing.
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INFLUENCE OF PERFLUOROCHEMICAL (PFC)} VAPOR PRESSURE AND PFC
EMULSION PARTICLE SIZE ON INCREASED PULMONARY RESIDUAL
VOLUME IN RABBITS. SF, Flaim. P.E. Keiperl, LG, Weers, P.E, Barber, EM.
Green. ELA. Schutt, T.). Pelura. and DY, Klein, Alliance Pharmaceulical Corp., San
Dicgo, CA 92121

High capacity to dissalve gases allow PFCs 10 be used as temporary oxygen
carriers,  To achieve i.v. compatibilily, PFCs arc cmulsified upder encrgy to form
paniculaws in the submicran range. Emulsions using high vapor pressure (>9 lofr al
37°C) PFCs are associaled wilh species-specific increased pulmonary residual volume
(IPRV). IPRV is obscrved in rabbil lungs which fail to collapse at necropsy. No
pulmonary signs suggesling [PRV are gbserved in humans. We s(udicd the
relationship between PFC vapor pressure (VP) and PFC emulsion particle size on
IPRV in rabbits. All PFC emulsions tested were 90% w/v PFC. Emulsion VP was
adjusied (0.1-10.5 torr) by quentitatively varying mixtures of perfiubron, a bromirated
PFC, and various non brominated PFCs of different VPs. VPs ranged from 0.1-3.0 io
non brominared PFC emulsions and from 83-10.5 in perflubron-based emulsions. Mcan
particle size was adjusted (0.05-0.51 pm) by varying emalsilying agents and
processing conditions, PFC emulsions were jnfused into the ear vein of Pasturella-free
New Zoaland white rabbits (2.0 0.2 kg) at 5.4 g PFC/kg. Controls recelved 6.0
mL/kg i.v. saline. Aflee 3 days, lungs werc exciscd and IPRV was mcasured (total
Jung volume by fluid displacement). IPRV occurred in all PEC rabbits while controls
showed no cffects. Low VP (0.1-8.3 torr) PFCs produced the least IPRV (15-37%
ncrease) while highee VP (9.8-10.5 torr) PRCs caused siguificantly greaier IPRV
(134-188% increase) compared to control. Emulsion particle size a)so appeared (o
direclly influence degree of IPRV. Since low VP (S3 tog) PFCs have exicnded Lissue
reeation while high VP (>9 1orr) PFCs cause significant [PRV, peither are suitable as
"blood sebstitutes”. Perflubron-based emulsions with VPs = 8 jorr and mean particle
size <0.]3 pum, however, are ideally suited since they cause litle IPRV in rabbits and
have improved biological properties including prolonged blood hal(-lifc and
acecplable tissue residence Limes.
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SILICA EXPOSURE INCREASES NITRIC OXIDE (NO)
PRODUCTION IN RAT ALVEOLAR TYPE II CELL FRACTIONS.

stranova, W.H. Pailes, D.J. Ju ffman. Div. of Resp.
Dis. Studies, NIOSH, Morgantown, WV 26505.

Alveolar type II epithelial (type IT) cells play an important role in
the pulmonary response lo irrilant challenges. Recent evidence suggesls
that these cells produce NO which may, in turn, participate in defense
reactions in response to foceign substances. In the presemt study, we
assessed whether the intratracheal (IT) instillation of silica might be
associated with an increase {n NO production by rat type II cells. Male
rats received IT instillations of endotoxin-free saline or silica (10 mg/100
gBW). After 24 hrs, type 1T cell-enriched fractions were isolated from
perfused/lavaged Jungs by elastase/collagenase digestion and purified by
centrifugal elutriation. Inducible NO synthase (iNOS) mRNA levels in
freshly isolated type II cell fractions were evalualed using Northern blot
analysis. Media nitrate and nitrite levels were indexed afler a 20 hr
incubation period of type IT cells in culture. iNOS mRNA levels were
elevated in the type IT cell fractions isolated from silica-treated rats
compared to saline<ontrols. After culture, total media nitrate and nitrite
levels were three-fold higher in sitica vs saline-exposed type I cell
fractions. These resulls suggest that NO synthase expression is induced in
rat alveolar type IT epithelial cells in response 10 aa in vivo silica challenge.
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PULMONARY EITECTS OF INTRAVENOUS PERFLUOROCHEMICAL (PFC)
EMULSIONS: REVLRSIBILITY, SPECIES SPECIFICITY, AND PFC DEPENDENCE.
(SPON.; S. Flaim). Alliancc Pharmaceutical
Corp., San Dicgo, CA 92121
PFC emulsions adminlstered intravenously have been sbown (o cause Increased
pulmonary residval volume (IPRV) in rabbits. Tbe proposed mecbanism of IPRV is
tbrovgh alveolar gas (air) wapping and is primarily dcpendenl upon the PFC vapor
pressure.  These studies compared Lhe effects of iwo differcat PFC emulsions to
induce IPRV and cvaluated the reversibility of his cffect following a single
intravcnous injection in cabbits and rats. In the rabbit study, animals recelved either
AF0104 (90% w/v pertlubron emulsion) at 2.7 oc 8.1 g PEC/kg or Fluosol® (20% wiv
PEC ¢mulsion) at 3.0 ¢ PEC/kg. Lung weight, volume (fuid displacement). and
patbology were evaluated 3 and 22 days postdosing. Four of the 6 rabbits uweated with
Fluosol died os were cuthanized in poor health prlor to necropsy on Day 22 whereas
ooty one rabbit in the bigh dose AFOL04 group died prior to siudy (ermination,
AF0104 at both doses and Fluosol caused approximalcly 1.5 10 3 fold increascs in ex
vivo lung volume and wefght, and pacollapsed Jongs wese observed both macro- and
microscopically. Vacuolated mononuclear cells, rellecting the presence ot PFC ia the
lung Ussue and alveolar distention were prescnl; no &dema or other lesions were
observed. Reversibility of lung cffccts was apparent by Day 22 in rabbits recciving 2.7
g/kg AF0104 but not Fluoso! a1 a comparable PFC dose. In vats, AFOI04 oc Fluosol
wero administered as a single dose of 9.0 g PFC/kg. Lung volumes were mcasurcd 14
and 49 day postdosing. A 2 lo 3 fold increase in ex vivo Jung volume was mcasured 14
days posidosing. This effcct was iransient in mts Lreated with AF0104 in (hal lung
volume was no diffcien( from conirol when d 49 days postdosing. However,
increased lung volumes persisied in the Fluorol-ueated rats. Despite the usc of (bese
higher goses in racs, ro monality was seen and the sensiivity (o the pulmonary effects
of intravenous PFC cmulsions was less in rats than fo rabbits. These studies indicaw
that the pulmooary changes produced by AF0104 in cabbils and cats are reversible and
less severe compared to the changes induccd by a dost of Fluosol conlaining a0
cquivalent amount of PFC.

852

Morphometric and Cytochemical Analysis of Nentrophil and its Granules
in Broncho-Palmonary Lavages of ARDS Patients

E.Y, Chi, M.L. Su* T.R, Martin, L.D, Hydson. Dept of Pathology and
Medicine, University of Washington, Seattle, WA 98195. *Dept, Med.
Catbay General Hospital, Taipei, Taiwan ROC.

Adult Respiratory Disress Syndrome (ARDS) has a high monality
rate despite significant advaoces in suppon care. Infectious complications
in Lhe lung indicaled that the function of neutrophils (PMN) obtained from
padents with ARDS is significanily impaired. We hypothesize that PMN
from the blood stream which migrate into the lung airspace lose their
function ability. We compared the PMN granule populations in circulation
with BAL fluid. BAL fluids of 36 patients with early ARDS and 16 with
late ARDS were collected, Cells (2-6x 108) from each padent are used
for EM and morphometric studies. Al of the ARDS lavage fluids have
high protein concentrations and predominantly contain PMNs (81.7 +
8.1%) whose viability uniforraly exceed 90% by trypan blue exclusion.

We examnined enzyme rarkers of primary and secondary granules in
PMNs using cytochemistry and immunocytochemistry. Specific granule
degranulation (< 80%) occurred in PMNs of ARDS patients. In 16 cases
of paired sjudies, the PMNs in second lavages showed only a mild loss of
specific granules but a significant loss of azurophilic granules. Normal
PMNs lose only a few specific granules as they migrate into the lung. In
conclusion, the rapid degranulation of PMNs in BAL of ARDS is express-
ed by the loss of its functional activity. The extent of degranulation of
BAL vs blood PMNs indicated the loss of primary granules as the PMN
changes thejr function during migration. Supported by NIH HL30542.
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PHOSPHOLIPID-BINDING PROTEINS AND PHOSPHOLIPASE A IN
RADIATION- INDUCED INCREASE IN PROSTAGLANDIN SYNTHESIS. C. Ts'a0.
F.H.C. Tsao, JM, Taylor, W,F. Ward, and A. Molteni. Departrments of Patbology and
Radiology, Northwestern Medlcal School, Chicago, YL; and Department of Pediatrics,
Univ. of Wisconsia School of Medicine/Meriter Hospital, Madison, WI.

Annexin 1, a member of a family of caldum-dependent phospholipid-binding
proteins (PLBF), has been suggesied as a regulator of prostaglandia metabalism by its
inhibitory cflect on phospholipase Ag (PLAj). Prostaglandin synthesis is & d in
irradiated tissues, but the mechanism underlying the increase has not been delincated.
We studied the possible involvement of a lung 36 KD PLBP, which possesses
characteristics of annexin I, and PLA; in the increascd thromboxane synthesis in (he
irradlated rat lung. The right lung of rats was irradiated with 0, 15 and 30 Gy of x-rays
and the animals were sacrificed after 3 months. PLBP was determined by iis abilicy 1o
transfer unilameltar Ji 10 multilamellar bp cs and by immunoblotting
mnul the anti-3 KD PLBP anlisera. Thromborxane production by minced lung

45 was detcrmiced by RIA of TXB,. PLAj activity was assayed by the hydrolysis
C-dioleaylphosphatidylcholine. Our resuits showed ¢that the PLBP activity of tke
30 Gy luags was lower Lhen (hat of the 0 and 15 Gy luags (8.8240.47 compared to
9.73+0.49 aod 9.95+0.78 nmol phospholipid transferred/mg protein, respectively).
However, these differcnces are not statistically significant. Western blotting also
demonstrated a reduction of PLBP in the 30 Gy irradiated lungs. PLA; activity was
lower in the 30 Gy lung as compared 1o that ia the 0 Gy lung (0.23+0.01 vs 0.32+0.01
nmol falty acid hiberated /mg protein/min, p <0.001), in spite of a 2.8-lold increase in
thromboxanc synthesis (36.746.5 vs 107.6 143 pg TXB,/mg tissue/min for 0 and 30
Gy lungs). Tbmc mulls suggest that PLBP and PLA7 arc not likely involved in the
radiation-ind in prosiaglandin metabolisat,
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