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INCREASED PULMONARY RESIDUAL VOLUME (IPRV) GENERATED BY 
INrRAVENOUS PERFLUQROCUEMICAL (pr-c) EMULSIONS iN SWINE: LACK 
OF J-IEMODYNAMIC EFfECfS AND POTENTIAL TREATMENT REGIMENS. 
10 Brru!lov 11 dcIBa1zo II Clymer PP RuShern p Y Ha1,arrl MI Spoon"c 
pf Krinru and S F Flajm Alliance PIIarmaccuLieai COlp., San Diego, CA 92121 

IPRV, (incttascd lung volume due !O stable bubble fonnatiOll and subsequent ga!; 
ttapping), is a reversible side effect assod3led with Lv. infusion of PFC emulsions in 
cenain sp"ie5. No signs of pulmonary edema O£ other llistOlogicai alterations have been 
observed with IPRV oth..'f tb:ln the appearance ofvacuotatcd macrophages (chatactaistic 
of the normal PFC clearance mccbanism). Swine: wac infused tv. with 4.05 g emulsified 
PFC/kg or saline (4.5 m.L/kg) anel elividcd into 2 study groups. 1brce days after infusiou, 
animals in group I (Saline: n~; PFC: n=6) were anesthetized, me<:hanically ventilated, 
and instrumented to measure c3fdiac output, heart rale, pulmonary artery and wedge, left 
vcnUieular, and mean arterial pressures ami arterial blood gases. Righi lung volume 
(RLV) and left lung dry and wet weights (LLWW), exuav:lSCuiaJ lung water (EVLW) 
and wet-lo-dry ti ssue ratios (WID) were also determined (Saline: n::4, PFC: n_S). 
Animals in group 2, (Sa1ine+EthanoI: 11=4; PFC+EtbanoI: n~) were sedattd and treated 
with 20 min of ethanol vapor breathing (nebulized into cndolracbeal tube), 3 tlays after 
infusion, and lung paramelers WCfC determined. Values are cxprC$SCd a!; 'it> change from 
respective wntrol groups. (" p < 0.05 vs. own eOllU"oI) 
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In group 1, no significant dlffcrtUCCS in pulmonary or sySiemic hemodynamic parame\ers 
were observed. The changes in !'a(h (14% decrease) and pulmOOaty vasctlJar resistance 
(42~ increase) in PFC anim;·ds rouId be lessened by increasing the FiO!. In group 2, 
increases in lung weight and size W\:ll: markcdly auenualed by ethanol vapor breatbing. 
Tbesc results indicate that PfoC· ioouced IPRV docs not significantly a1tef pulmonary or 
systemic hemodynamics in swine. Modest cbangcs in ~ l!lld PVR are alleviated with 
O.tygen breathing and changes in lung weiglll and size life eliminated with ethallOl vapor 
breathing. 
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INFLUENCE OF PERFLUOROCHEMICAL (PEC) VAPOR PRESSURE AND PFC 
EMULSION PARTICLE SIZE ON INCREASED PULMONARY RESJDUAL 
VOLUME IN RABBITS. S E Flaim p E KJ:jpcr] I G Wpm P E Bnbt: r Ii M 
Gmrn E A Schpll T I f'c1ura am! D H Klrjn Alliance Phllfmaccutical Corp., San 
Diego, CA 92121 

High capacity to dissolve gases allow PFC$ 10 be used as temporary oxygen 
caniers. To achievc i.v. compatibility, PFCs are emulsiried under energy to Conn 
particulates in the submicroo range. Emulsions using high vapor pressure (:>9 ton at 
nOC) PECs are associated with species-specinc illCrcased pulmonary residual volume 
(IPRV). IPRV is observed in rabhit lungs which r:lil to collapse at necropsy. No 
pulmonary signs suggesting IPRV are observed in humans. We studied the 
relationship bctwcen PEC vapor pressure (VP) and PFC emulsion par ticle size on 
IPRV in rahbits. All PFC emulsions tested wecc 90% wlv PFC. Emulsion VP was 
adjUSted (0.1· iO.S COlT) by quantitatively varying mixtures of perf1ubron, a brominated 
PFC, and various non brominated PFCs of diffefC(1 t VPs. VPS ranged from 0.1-3.0 in 
non brominated PFC emulsions and from 8.3-10.5 in perflubron-bascd emulsions. Mean 
particle size was adjusted (0.OS·0.51 Jim) by varying emulsifying agents and 
processing conditions. PFC emulsions \\Iere infused into the ear vein of f>a!;turtlla·£ree 
New Zealand white rabbits (2.0 ± 0.2 kg) at S.4 g PFClkg. Controls received 6.0 
mLlkg i.v. saline. After 3 days, lungs were cxcised and lPRV was measured (total 
lung volume hy nuid displacement). IPRV occurred in all PFC rabbits while controls 
showcd no effttts. Low VP (0.1-8.3 torr) PFCs produced the least WRV (IS-37% 
increasc) while higher VP (9.8·10.5 torr) PFCs caused significantly gre,:uer IPRV 
(134-188% increase) compared to cooo-o\. Emulsion particle size also appeared to 
directly innuence degree of IPRV. Since low VP (sJ torr) PFCs have extended tissue 
retention while high VP (:>9 Ion) PFCs cause significant IPRV, neither life suitable as 
"blood substitutes". Pcrflubron·baSed emulsions with VPS .. 8 torr and mean particle 
sizc <0. 13 Jim, however, are idca!1y suite<! since they cause litlie IPRV in rabbits and 
have improved biological properties including prolonged blood half-life and 
acceptable tissue residence times. 
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SILICA EXPOSURE INCREASES NITRIC OXIDE (NO) 
PRODUCTION IN RAT ALVEOLAR TYPE II CELL FRACTIONS, 
V CaSU]lnova W H Pailes oj Judy and LJ Huffman. Div. of Resp. 
Dis. Studies, NIOSH, Morgantown, WV 26S05. 

Alveolar type [I epithelial (type TI) ceUs play an important role in 
the pulmonary response to irritant chaUenges. Recent evidence suggests 
that these ceUs produce NO which may, in turn, participate in defense 
reactions in response to foreign substances. In the present study, we 
assessed whether the intratracheal (IT) instillation of silica might be 
associated wuh an increase in NO production by rat type TI cells. Male 
rats received IT instillations of endotoxin-free saline or silica (10 mgflOO 
gBW). After 24 hrs, type n cell-enriched fractions were isolated from 
perfused/lavaged lunw> by elastase/collagenase digestion and purified by 
centrifugal elutriation. Inducible NO synthase (iNOS) mRNA levels in 
freshly isola ted type II cell fractions were evaluated using Northern blot 
analysis. Media nitrale and nitrite levels were indexed after a 20 hr 
incubalion period of type IT cells in culture. iNOS mRNA levels were 
elevated in the type IT cell fractions isolated from silica-treated ralS 
compared to saline-controls. Mtet culture, total media nitrate and nitrite 
levels were three-fold higher in silica vs saline· exposed type II cell 
fractions. These results suggest that NO synthase expression is induced in 
rat alveolar type II epithelial cells in response 10 an iIl..YiY2 silica chaUenge. 
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PULMONARY EFFECTS OF INTRAVENOUS PERFLUOROCHEMICAL (PFC) 
EMULSIONS: REvERSmrLITY, SPECIES SPECIFICITY, AND PFC DEPENDF.NCE. 
T ' caknlms T EChIs and M Sccfuld (SPON.: S. Flaim). Alliance Pharmaceutical 
Corp., San Diego, CA 92121 

PFC emulsions administered inU"avcnoosly have been shown to calise In\:ll:ased 
pulmonary residual volume (IPRV) in rabhits. Thc proposed mecbanism of IPRV is 
through alveolar gas (air) InIpping and is prunarlly dependent upon the PFC vapor 
pre5$lIIe. Tbe:se studies compared the effects of two different PEC emulsions to 
induce IPRV and evaluated the reversibility of this effect following a l ingte 
intrnvtoous injection in rabbits and rats . In tbe robhtl sUldy, animals received eilbcr 
AFOI04 (90% wIY perfiubron emulsion) at 2.7 O£ 8.1 g PFClkg or FluOJol ® (20~ wlv 
PFC emulsion) at 3.0 g PFClkg. Lung weight, volume (fluid dbpJacement). and 
paibology were evaiUllted 3 and 22 days pos!dosing. Four of the 6 rohbits trealed with 
Fluolol died or wcre euthanitoo in poor healtb prior to necropsy on Day 22 whereas 
only one rabbit in tbe bigh dose AFOI04 group died prior to study tennination. 
AFOI04 at botb doses and Fluosol caused approximaLCly I.S 10 3 fold inerease5 in lX 
vivo lung vol uD"IC and weight, and uocoJtapscd lung5 were obser'Ied both macro- and 
mkro5copicaJly. Vacuolated mononuclear ccUs, renccting the prest;ncc of PFC in !be 
lung tissue and alveolar distention were present: no edema or other lesions were 
observed. Reversibility of lung effects was apparent by Day 22 in rahbits receiving 2.7 
g/kg AfOIQ4 but not Fluosol at a comparable PFC dose. Tn rots, AFQ104 O£ FluOJol 
were administered as a slngle dose of 9.0 g PfClkg. Lung volumes were measured 14 
and 49 day postdasing. A 2 to 3 fold increase in tX vivo lung volume was measured 14 
tlays postdosing. Tbj1 erfe<:l was transient in rats treated with AFOID4 in Wt lung 
volume was no differell t from eonU"ol when measured 49 days posutosing. However, 
illcrcascd lung volumes persisted in the FllloJol·treatcd rats . Despite the usc of tbcse 
bigher doses in ralS, no mortality was seen and the sensitivity to the pulmonary effectS 
of inl.ra\·enous PFC emulsions was less in ralS than in rabbits. These studies il"ldicalC 
that the pulmonary changcs produced hy AFOI04 in rabbits and rats life revcrsible and 
less ~vere compared to the changes induced by a dose: of Fluosol conlaining an 
equivalent amount of PFC. 
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Morphometric and CytOChemical Analysis of Neuttophil and its Granules 
in Broncho-Pulmonary Lavages of ARDS Patients 
E y Chi M L Su. T R Martin L D HlJdson. Dept of Pathology and 
Medicine, University of WashingLOn, Seattle, WA 98195. ·Dept. Med. 
Cathay General Hospital, Taipei. Taiwan ROC. 

Adult RespiraLOry Distress Syndrome (ARDS) has a high mortal ity 
ra te despite significant advaoces in suppon care. Infectious complications 
in the lung indicated that the function of oeutrophils (PMN) obtained from 
patients with ARDS is significantly impaired. We hypothesize that PMN 
from the blood stream wllich migrate into the lung airspace lose their 
function ability. We compared the PMN granule populations in cir,·ulatioo 
with BAL fluid. BAL fluids of 36 patients with early ARDS and 16 with 
late ARDS were collccled. Ceils (2-6x 1()6) from each patient are used 
for EM and morphometric studies. All of the ARDS lavage fluids have 
high protein concentrations and predominantly contain PMNs (81.7 ± 
8.1%) whose viability uniformly exceed 90% by trypao blue exclusion. 
We examined enzyme markers of primary and secondary granules in 
PMNs using cytochemistry and immunocytochemistry. Specific granule 
degmnulation (S 80%) occurred in PMNs of ARDS patients. In 16 cases 
of paired studies. the PMNs in second lavages showed only a miJd 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 degranulalion of 
SAL vs blood PMNs indicated the loss of primary granules as the PMN 
changes their f~nction during migration, Supported by NIH HL30542, 
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PHOSPHOLIPID-BINDrNG PROTEINS AND PHOSPHOLIPASE AZ IN 
RADlAnON·INDUCED INCREASE IN PROSTAGLANDIN SYNTHESIS. C. Ts'a.o. 
F.Re. T58.o, ) ,M, Taylor, W.F. Ward, andA, MolteDi Departments oCPathology and 
Radiology, Northwestern Medical School, Chicago, lL; and Department of Pediatrics, 
Univ. ofW1SCOnsm School of Medicine/Meriter HO$pita.!, Madison, WI. 

AnDexin 1, a member of a ramily of calcium.-depeodel1t phosphQlipid-biodiog 
proteins (PLBP), has bun susgest.ed as a regulator of prostaglandin mr.tabolism by its 
inhibitory efl"ed on pbospholipase A2 (pu..:z). Prostaglandin syI1tbesis is increased in 
irradiated tissues, but the meclianism underlying the increase ha$ lit)( beeD delineated. 
We studied the possible involvement of a. 111111 36 KD PLBP, which possesses 
characteristics of annexin I, and Pu..2 iD the increa&ed thromboxane l)'Ilthesis in the 
irradiated rat lung. The r~t 111111 of rats WQ irradiated witb 0,15 and 30 Gy of x-rays 
and the animals were 58.CrulCCd after 3 months. PLBP wa5 determined by its ability to 
ul.I1$ler uuilam.eUar Jiposorna to multi1amellar Jip050ma and by immuoobloitiDg 
apitw the auti-36 KD PLBP aoUscra. Thromboxane productiOll by minced lung 
tWui. was determiDed by RIA of TXBz. Pu..2 activity was U5ayed by the hydrolysis 
011 Cdioleoyipb06pbatidylchotine. Our results showed that the PLBP activity of the 
30 Oy lunp was lower thau that of the 0 IIld 15 Gy 1ung5 (8.82..t.0.47 compared to 
9.73.10.49 and 9,9S.±.O,78 nmol phospholipid transferred/mg protein, re.spectivcly), 
However, these di fferences are IlOI. statistically significant. Western blotting also 
demonstrated a reduction of PLBP in the 30 Gy irradiated lungs. PIA2 activity was 
lower ill the 30 Gy lung as comPllfed to that ill the 0 Gy luug (0.23..t.0.01 YS O.3z.:t.O.Ol 
nmol Catty acid liberated/ mg prt)(eill/ min, p<O.OOl), ill spite of a afold i.nacase ill 
thrombou.ne synthc$is (36.7;!.6S vs 107.6..t.14.3 pg 1'XB2fmg tissue/min rOl" 0 ud 30 
Gy lunp). These l"e$ults suggest that PLBP aod Pu..2 are not likely iDvolved iD the 
radiation-illduced increase iD pr06tll3iandiu metabolism, 




