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Program
SEPTIC SHOCK CONFERENCE

Molecular and Cellular Mechanisms
of Septic Shock

All sessions, including the poster session will be held in the Naval Medical
Command, National Capital Region Theater, Bethesda, MD.

NOND]Y, 29 FURRUAY•L 1988

0800-0830 Introduction: Dr. Adam McKee, Head, Casualty Care Research
Department, Naval Medical Research Institute.
Welcome: CAPT K. Sorensen, Commanding Officer, Naval Medical
Research Institute.
Opening remarks: RADH R. P. Caudill, Deputy Director of Naval
Medicine.

0830-1200 TOPIC As HOW RECEPTOR ALTE•ATIONS EXPLAIN CLINICAL ASPECTS O0
SEPTIC SHOK(. Moderator: De-MNaw Chuang, Ph.D.

0840-0910 Overview: Vascular alpha adrenergic receptors and signal
transduction. William D. Matthews, Ph.D.

0910-0940 Role of the endothelium in modulating vascular adrenergic receptor
actions. Virgiaia M. Miller, Ph.D.

0940-0950 Discussion

0950-1010 Coffee Break

1010-1040 Alterations in vascular and hepatic alpha adreneroic recptors and
signal transduction in sepsis. Bryan L. Roth, M.D., Ph.D.

1040-1045 Discussion

1045-1115 Modifications of adrenergic and vasopressin receptor-linked lipid
metabolism during endotoxemia. Judy A. Spitzer, Ph.D.

1115-1120 Discussion

1120-1145 Methodologies for drug discovery based on receptor technologies.
Stafford McLean, Ph.D.

1145-1200 Discussion

1200-1300 Lunch



1300-1330 Role of tumor necrosis factor in sepsis. Bruce Beutler, M.D.

* 1330-1400 Overview: Endotoxin biosynthesis - role of Intermediates in
activation of protein kinase C. C. Christian Raetz, M.D., Ph.D.

1400-1600 Workshof: New approaches to understanding pathophysiology and
devicing treatment approaches for sepsis and septic shock.
Moderator: Bryan L. Roth, M.D., Ph.D. Presentations by members of

* the Casualty Care Research Department, Naval Medical Research
Institute.

1. Receptors for lipopolysaccharide (LPS) on liver cells. James
3. Paren;, Ph.D.

* 2. Immunological approach of septic shock research. Che-Hung
Robert Lee, Ph.T.

3. Effect of macrophage inhibition in carrageenan and
glactosamine-induced sensitivity to low-dose endotoxin. Lyn
J. Yaffe, M.D.

4. Bradykinin (BK) and BK antagonists effects on endothelial cell
(EC) phcsphatidylinositol metabolism, inplications for septic
shock. Thor B. Nielsen, Ph.D.

5. Possible role of bacterial adherence and bacterial adhesins in
sepsis and septic shock. Taffy J. Williams, Ph.D.

6. Endotoxesia and sepsis alter splenic and hepatic protein
kinase C receptors. James B. Hermiller, M.D.

7. Oncogene express.on: A new horizon in the study of Sepsis.
Joseph k. Carcillo, M.D.

1550-1600 Coffee Break

1600-1800 Poster Presentations

" 1800-1930 Recess

1930-2300 Conference Dinner. Speaker: RADM. J.S. Cassels, Cownder, Naval
Medical Command. F. F. Waters Caterers, Banquet Suite, 1225 Nebel
Street, Rockville, MD. A bus will pick up attendees at the main
entrance to the Medical Command at 1900.
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TUESDAT, 1 MARCH 1988

* 0830-0920 Poster Presentations

0920-1200 TOPIC B: ROLE OF EIDOTOXIN IN CAUSE AND TRIUATINT OF SEPTIC
SHO(C. Moderator: John Spitzer, M.D.

0925-1000 Human monoclonal antibodies to endotoxin: Potential therapy for
* ,sepsis. Matthew Pollack, M.D.

1010-1020 Discucsion

1020-1040 Altered control of carbohydrate metabolism in endotoxemia. John
Spitzer, M.D.

1110-1115 Discussion

115-1200 Effects of endotoxin(s) on human hemodynanics: Potential protective

effects of lipid A analogues. Joseph Parillo, M.D.

1200-1300 Lunch

1300-1630 TOPIC C: LYMPHOKINES IN SLPTXC SHO(Z: POTENTIAL FOR THERAPY.
James Filkins, Ph.D.

1310-1345 Cytokines and the metabolic pathophysiology of sepsis. James
Filkins, Ph.D.

1345-1350 Discussion

1350-1435 Synergy between tumor necrosis factor and interlsukin-1. Charles
Dinarello, M.D.

1435-1440 Discussion

140-1500 Coffee Break

1500-1530 Role of lymphokines in altering receptor mediated vascular
contraction in sepsis. Thomas McKenna, Ph.D.

1535-1605 Role of lymphokines in altering hepatic metabolism in sepsis.
Frank B. Cerra, M.D.

1605-1610 Discussion

1610-1630 Summary and conclusions
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List of Speakers

Bruce Beutler M.D.: Investigator, Howard Hughes Medical Institute, University
of Texas Health Sciences Center, 5323 Harry Hines Blvd. Dallas, TX 75235-9050.

Joseph Carcillo, M.D.; Assistant Professor of Anesthesiology and Child Health
and Development, George Washington University; Attending Physician, Department
of Critical Care Medicine, Children's Hospital National Medical Center, llll
Michigan Avenue, N.W., Washington, DC 20010.

Frank B. Cerra M.D.: Professor, Department of Surgery, University of Minnesota
Medical School, 420 Delaware Street, S.E. Minneapolis, MN 55455.

De-Maw Chuang, Ph.D.: Section Chief, Receptor Biochemistry, National Institute
of Mental Health, Washington, DC 20032.

Charles Dinarello M.D.: Associate Professor, Department of Infectious
Diseases, Tufts University Medical Center, 136 Harrison Ave. Boston, MA 02111.

James Filkins Ph.D.: Chairman, Department of Physiclogy, Loyola University
School of Medicine, 2160 S. First Street, Maywood, IL 60153.

James B. Hermiller M.D.: Principal Investigator, Stop 15, Naval Medical

Research Institute, Bethesda, MD 10814-5055.

Che-Hung R. Lee, Ph.D.: Principal Investigator, Stop 42, Naval Medical
Research Institute, Bethesda, MD 10814-5055.

William D. Matthews Ph.D.: Director, Investigative Toxicology, Smith, Kline
and French Labs, 709 Swedeland Road, Swedeland, PA 19406.

Stafford McLean, Ph.D.: Research Pharmacologist, Pfizer Pharmaceutical I
Company, Croton, CT 06340.

Adam E. McKee, D.V.M.: Head, Casualty Care Research Department, Naval Medical
Research Institute, Bethesda, MD 10814-5055.

Thomas McKenna Ph.D.: Principal Investigator, Stop 15, Naval Medical Research
Institute, Bethesda, MD 20814-5055.

Virginia Miller, Ph.D.: Department of Physiology, Mayo Medical School and Miayo
Graduate School of Medicine, 200 First Street S.W., Rochester, MN 55905.

Thor D. Neilsen, Ph.D.: Principal Investigator, Stop 42, Naval Medical
Research Institute, Bethesda, MD 10814-5055.

4



James B. Parent, Ph.D.: Principal Investigator, Stop 42, Naval Medical
Research Institute, Bethesda, MD 10814-5055.

Joseph Parillo M.D.: Director, Department of Critical Care Medicine, Building
10, National Institutes of Health, Bethesda, MD 10814.

Matthew Pollack M.D.: Professor, Department of Medicine, F. Edward Hebert
School of Medicine, Uniformed Services University School of Health Sciences,

* Bethesda, MD 20814-4799.

Christian Raetz M.D.: Ph.D.: Professor, Department of Biochemistry,
University of Wisconsin School of Medicine, Madison, WI 53706.

Bryan L. Roth M.D.: Ph.D.: Principal Investigator, Stop 15, Naval Medical
• Research Institute, Bethesda, MD 20814-5055.

John J. Spitzer M.D.: Head, Department of Physiology, Louisiana State
University Medical Center, 1901 Perdido Street, New Orleans, LA 70112.

Judy A. Spitzer Ph.D.: Professor, Department of Physiology, Louisiana State
University Medical Center, 1901 Pdrdido Street, New Orleans, LA 70122.

Taffy J. Williams, Ph.D.: Head, Metabolic Research Division, Stop 42, Naval
Medical Research Institute, Bethesda, MD 10814-5055.

Lyn J. Yaffe, M.D.: Research Area Manager, Combat Casualty Care, Naval Medical
Research and Development Command, Bethesda, MD 20814-5044

Meeting Coordinated by Louise Salmon, Meetings Manager, American Institute of
Biological Sciences, 730 llth Street NW, Washington, DC 20001-4584. Tel:
101/628-1500.
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III II I
BEUTLER, BRUCE. Howard Hughes Medical Institute, and The

University of Texas Southwestern Medical Center at Dallas, 4
5323 Harry Hines Boulevard, Dallas, TX 75235. Cachectin as
a mediator of shock, inflammation and wasting: biosynthetic
control.

Cachectin (tumor necrosis factor) is a macrophage hcrmone originally isolated
as a mediator of shock and wasting, and as a cytalytic agent. It is now clear
that this protein, produced in great abundance in response to lipopoly-
saccharide (LPS) and certain other invasive stimuli, is a central mediator of
inflammation and metabolic disturbances as they occur in the setting of

invasive disease. Cachectin biosynthesis seems to be controlled at several
la-ýeIs. In response to LPS, cachectin goen transcription is enhanced 3-fold

over the rate ooserved in resting cells. However, cachectin mRNA levels
increase by 100-fold or more, and cachectir. protein biosynthesis increases more J
than 1000-fold. Thus, much of the control of cachectin gene expression appears
to occur at a post-transcriptional level. -The 3-untranslated region of
cachoctin eDNA contains a conserved element consisting entirely of A and T'
residues (the "TTAdAT" sequence). This element is also found in many other

cytokine and proto-oncogqne cDNAs and appears to confer message instability.
Wa are presently attempting to iso'ate the ribonucleases responsible for this
i nstabilIi ty.

I
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Frank B. Cerra M.D.: Professor, Department of Surgery, University of Minnesota

Medical School, 420 Delaware Street, S.E. Minneapolis, NN 55455. Role of

lymphokines in alterina hepatic metabolism in sepsis.

Abstract not received.
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Charles Diaarello M.D.: Associate Professor, Department of Infectious
Diseases, Tufts University Medii.1 Center, 136 Harrison Ave. Boston, MA
02111. Synergy between tumwr necrosis factor and interleukin-1.

Abstract not received.
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FILKINS, JAMES P. Department of Physiology, Loyola University of'
Chicago at the Medical Center, Mlaywood, IL 60153. Cytokines and
the metabolic pathophysioloqy of septic shock.

The pathogenesis of cell and metabolic failure in septic shock is linked to the
release and/or action of peptide mediators (cytokines) from cells of the
inflammatory and immune systems - especially monokines from the mononuclear
phagocytes. Prior studies from this laboratory described two monokines that
altered glucoregulation in septic shocks MILA or macrophage insulin-like
activity and MIRA or macrophage insulin-releasing activity. Current studies
indicate that interleukin-1 (IL-) 'has direct effects on glucose metabolism in
epididymal fat pads similar to MILA. IL-1 also exerted insulin-releasing
activity in the ex vivo isolated perfused pancreas similar to MIRA. In
contrast, tumor necrosis factor (TIF) was less potent than IL-I as a
gluccregulatory mcnokine. Thus, IL-I may mediate the hyperinsulinism of Wpsis
by both direct insulin-like action and by enhancement of insulin secretion. In
this fashion, IL-1 may underwrite the metabolic pathophysiology of septic.
shock. (Supported by grant HL 31163).
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William D. Matthews Ph.D.: Director, Investigative Toxicology, Smith, Kline
and French Labs, 709 Swedeland Road, Swedeland, PA 19406. Overview:
Vascular alpha adrenergic receptors and signal transduction.

* Abstract not received.
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MCKENNA, THOMAS M.,*, AND WOLF6ANG A. W. TITIUS. Surgical Research
Division, Naval Medical Research Institute, Bethesda, MSD 20814 and
Oundeswehrzomtralkrankenhaus, Chirurgische Abdeilung, Koblenz, West
Germany. Role of monokines in altering adrenergic receptor-pediated
vascular contraction in sepsis.

Vascular contractile responses to agents that induce contraction are
diminished in aortas isolated from septic rats. The aurtic tissue man fests
subnormal maximal contraction, in vivo, after receptor (norepinephrtne,
and vasopressin) or KCl-aediatw' activation. Stimulation of peri oneal
lacrophages in vivo by sterile silica particles also results in diminish
contraction to NE by subsequently isolated aortas. Incubation of aortas n
medium cnditioned by endotoxin-timulated human moyt suppresses

contractile ability; treatment of the conditioned medium with antibdy to
interlukkin-1 (IL-I) prevents the suppression. Incuocation of aortas with
recombinant IL-I or tumor necrosis factor (TW, cichectin) results in
dose-dependent suppression of contraction to NE.. Induction of IL-I media ed
suppression does not require vascular endothelium, and is not ameliorated by
treatwmit by indomethacin, but can be completely prevented by inhibition of
protein synthesis by cyclohexiaide or actincoycin D. Addition of phorbol
12,13-dibutyrate to aortas from septic rats or to monokine-treated aortas
causes maximal contraction similar to that of tissue from contrul rats. Ne
conclude that IL-I and TNF are likely mediators for vascular insensitivity to
catecholamines associated with sepsis, that the monokine induced lesion in
vascular contraction is generalized to other receptor- and nonreceptor-i diated
contractile stimuli, and that the inhibition u4 contraction is not imply
attributable to cellular damage by the monokines.

12



MCLEAN, STAFFORD. Central Research, Pfizer, Inc., Groton, CT 06340.
Drug discovery based on receptor binding methods.

The presentation will be an overview of drug development strategies that my be
employed depending an the degree of knowledge about the biochemistry and,
receptors underlying the disease. The focus will be an development of new
theropeutic agents based on receptor bindng methodology. The advantages and
limitations of receptor binding will be discussed. Mechanisas of receptor
regulation such as tachyphylaxis, ccmpetitive and noncompetitive inhibition,
and receptor, interactions with second messenger systems will also be
discussed.

13
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)MILLER, VIRGINIA M.,*, AND PALL M. VANHOUTTE. Department of Biophysics,
Mayo Clinic and Foundation, Rochester, Mh 55905. Role of the endothelium
in modulating vascular adronergic receptor actions.

Since the description by Furchgott and his colleagues in 1980, of thi. essential
role of the endothelium in mediating relaxations to acetylcholine, it has been
shown to release relaxing substances under resting or basal conditions as well

* as in response to stimulation by a variety of agents, including circulating
hormones (catecholamines), products released from aggregating platelets, and

.changes in blood flow. Endothelium-derived relaxing factor(s) act as a
functional antagonist to contractility agents of the vascular saooth muscle.
Therefore, the ability of the endotheliu, to modulate an excitatory signal
depends on the efficacy of the agonist-receptor interaction. Endothelium-
derived relaxing factor(s) initiate relaxation of the vascular smooth muscle
through activation of the guanylate cyclase system. In addition, at least one
other factor is released from endothelial cells which hyperpolarizes vascular
products of the, metabolism of arachidonic acid through cyclooxganase. Chronic
exposure of the endothelium to alterations in blood f!ow, oxygen tension, and
hormones, as well as pathological conditions, affect the expression of
endothel ium-dependent responses.
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Joseph Parillo M.D., Director, Department of Critical Care edicine, Building
10, National Institutes of Health, Bethesda, ND 10814. Ef ects of
endotoxin(s) on human hemodyuamics: Potential protective effects of lipid A
analogues.

Abstract not received.
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Matthew Polilack M.D.: Professor, Department of Medicine, F. Edward Hebert
School of Medicine, Uniformed Services University Sc:hool of Health Sciences,
Bethesda, MD 20814-4799.- Humajt monoclonal antibodies to endotoxin: Potential
therapy for sepsis.

Abstract not received.
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Christian Raetz M.D.: Ph.D.: Professor, Department of Biochemistry,
University of Wisconsin School of Medicine, Madison, WI 53706. Overview:
Endotoxin biosynthesis - role of intermediates in activation of protein kinase
C.

Abstract not received.
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RCOTH, BRYAN L.,*, RAYE Z. LITTEN, JOSEPH C. CARCILLO, AND EVA.
S A. SUBA. Naval Medical Research Institute, Bethesda, MD 20814.

Alterations in hepatic and aortic phospholipase-C coupled
receptors and signal transduction in rat intraperitoneal peosis.

S.'terationis in alpha-l-adrenergic activity in intraperitoneal sepsis and
andotoxemia in liver and cardiovascular tissue are well described (see Chernow
and Roth, Circ Shock, 1986 for review). Until recently, the mechanism for this

I apparent tachyphylaxis has been unknown. We proposed that receptor-mediated
signal transduction might, in part, be responsible for this insensitivity. We
found that each step of the alpha-l-adrenargic receptor cascade, including
receptor number, phosphoinositide hydrolysis, calcium mobilization and protein
phosphoryl-'-'nn, was decreased in rat intraperitoneal sepsis. These results
imply that decrements of receptor-lmdiated signal transduction eight be
responsible for the adrenergic insensitivity found in sepsis and andotoxeamia.

1
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SPITZER, JOHN J.,*, 6REGORY J. BA6BY, CHARLES H. LANE, AND KAROLY
MESZAROS. Louisiana State University Medical Center, New Orleans,
LA 70112. Altered control of carbohydrate metabolism in endotoxemia.

Altered carbohydrate homeostasis is one of the hallmarks of endoxotemia. The
factors responsible for the changes, however, are not clearly understood. In
order to clarify the altered control of glucose metabolis., we have studied the
effects of an approximately LD-25 dose of Escherichia coli andotoxin (ET) in
conscious, unrestrained rats. ET markedly increased arterial glucose
concentration, glucose Ra, recycling and metabolic clearance rate (MCR).
Eicosanoids did not seem to be responsible for the altered glucose homeostasis,
since blocking the cyclooyygenase and lipoxygenase pathways with indomethacin
or 1•W 755C did not prevent the ET-induced changes in carbohydrate metabolism,
although it eliminated the early hypotensive response. In contrast, combined
alpha plus beta adrenergic blockade prevented ET-induced increases in glucose
concentration, Rd and recycling, but not MCR. Infusion of human recombinant
tumor necrosis factor caused an increase in glucose Ra, imolying that
leukocytic mediators may also play a role in eliciting the metabolic
alterations. ET also elevated glucose uptake by skeletal muscle, and by
several organs that are rich in mononuclear phagocytes' (liver, spleen,
intestine, skin, lung). Thus, the activation of the immune system by ET may,
in part, be responsible for the increased glucose clearance and metabolism to
lactate. Although inducible gluconeogenic enzymm activity may be decreased by
ET, hepatic gluconeogenesis is incresed due to the elevated precursorI'
concentration delivered to the liver. These studjes indicate that ET altered
glucose metabolism through modulators of the ixune system and through
catabolic hormones.

U
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SPITZER, JUDY A.,*,, Louisiana State University, Medical Cwntar,
NewOrleans, LA 70112. Modifications of adrenergic and vasopressin-
linked lipid metabolisA in endotoxenia.

We previously demonstrated alterations in hepatic vasopressin (VP) and alpha s-

adrenergic receptor-off;ector mechanisms in chronic endotoxemia (Spitzer, J.A.,
Turco, E.R., Deaciuc, I.V.9 Roth, B.L. Progr. in Clin. Biol. Res. 235A:401-418,
1987, New York, Liss). Subsequent studies were directed toward changes in rat
hepatocyte lipid content and metabolism after 30h of continuous infusion of a
nonlethal dose of Escherichia coli endotoxin (ET) via an implanted osmotic
pump. Changes in membrane phospholipid (PL) composition (increase in sphingo-
myolin and phosphatidylserine, decrease in phosphatidylchcline) were consistent
with previously documented functional perturbations. Modulation of PL mmtabo-
lism in ET cells included a faster and higher incorporation of !2-1H] glycerol
into phosphatidic acid followd by a shift toward the synthesis of triglyceride
and phosphatidylinositol API). Additionally, VP (10-I1)-induced diglyceride
(DS) accumulation was delayed and reduced 50% in ET ceols. Studies with l-
A4 Cjarachidonic acid (AA) revealed impaired activation/acylation mechanisms in
khT cells resulting in decreased AA content in PI and increased amounts of Cl-
14 C]AA remaining in the free fatty acid pool. Thus, (1) adjustments in lipid
metabolic flux seem to compensate for catabolic processes known to be triggered
by ET and/or fasting, (2) the diminished DO signal generation for VP receptor-

linked transduction mechanisms is likely to underlie some concomitant function-
al impairments, and (3) defective acylation of AA may contribute to cellular
metabolic perturbations by affecting the turnover of PI, a molecule involved in
signal transmission, and leading to increased availability of AA for oicasanoid
3ynthesis. (Supp. by NIH grants SM 32654 and OM 30312).

20
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CARCILLO, JOSEPH A.'.&,*, B.L. ROTH=, AND CHRISTOPHER J. HOU6H.l
"Department of Anesthesiology and Child Health, 6eorge Washington,
University, Washington, D.C.; 2 Surgical Research Division and
nBiochemistry Division, Naval Medical Research Institute, Bethesda,

MD 20814. Endotoxin-derived lipopolysaccharide (LPS) induces d-myc
mKNA expression in rat hepatic and vascular tissue.

Molecular biology allows investigation of the role of nuclear function in
disease and therapouutics. The mechanism of LPS-induced pathology may be more
clearly delineated with greater understanding of the molecular effects oi this
importmnt mediator of sepsis. We investigated the role of LPS in c-myc *RNA
expression in hepatic and vascular tissue. C-myc r~ expression was analyzes(
from the liver tissue of male Sprague-Dawley rats after intraperitoneal !IP)
LPS injection, or from aortae that had been treated with LPS and 5% fetal calf
serum in a physiologic organ bath preparation. C-myc mRNA expression was
assayed With 4orthern Blot analysis and a E22P3 human c-myc probe. In aorta,
10 yg/el LPS induced expression at the 2-hr and 6-hr time points, while 100
pg/ml LPS induced increased expression from 1 through 6 hr. In liver, 10 mg/kg
IP LP induced c-myc mRNA expression at 2 hr, while 20 mg/kg IP LPS induced
increased expression at the 1-hr time point. These results suggest that LPS
can induce c-myc eRN~ expression in hepatic and vascular tissue in a dose-
dependent time responsive manner.

' O!
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HERMII, James B.,*, I. DEUCIUC+, J.P. NUEHAN, J.A. SPITZER+,
AND B.L. ROTH. Surgical Research Division, Naval Medical Research
Institute, Bethesda, MD 20814, and Department of Physiology,
Louisiana State University, Medical Center,' New Orleans, LA.
Endotoxemia and sepsis alter hepatic and splenic protein kinase C
receptors.

Protein kinase C (PK(C) Is essential for the signal transduction of a diverse
group of extracellular messengers. Endotoxemia and sepsis have been sham to
profoundly perturb the proximal portions of PKC-linked pathways, resulting in a
o.wm-regulation of PKC-coupled receptors and an attenuation of phosphoinositide

hydrolyisis and synthesis. We postulated that endotoxesia and sepsis might
directly effect PKC as well. We developed a technique that allowed an analysis
of in situ hepatic and splenic PKC recwptors. Using quantitative receptor
autoradiography of (-H)-phorbol-12,13-dibutyrate (PDBu) binding, we noted a
dramatic alteration in the regional distribution of bound PDBu within the liver
and spleen of treated animals. In particular, the "speckledm pattern of PDBu
binding noted in control rats was absent o- greatly decreased in qndotoxin-
infused and septic anisals. These results suggest that endotoxmia and sepsism
either decrease the level of PKC or lower the phorbol-binding affinity of PKC.

2
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LEE' CHE-IJNG ,5, AKINDELE 0. JOHNSCN, ROBERT BRWN, AND LADONNA
WILKERSON. Metabolic Research Division, Naval Podical Research
Institute, Bethesda, MD 20814. Iimmnological approach of septic
shock research.

mine monoclonal antibodies (m~b) to lipopolysaccharide (LPS) of Escherichia
cc 1 J5 and its lipid A have been generated for studies of the diagnosis,
pr ention, and treatment of Gram-negative sepsis. The isotypes of these oab

e determined to be IgG or IgM. Results from SDS-polyacrylamide gel
@l trophoresis and immunoblotting experiments indicated that these mAb
r ognized the antigenic determinants on lipid A. In enzyme-linked
i osorbent assay (ELISA) using assay plates coated with various lipid A,

* r h-LPS, and smoth-LPS, the mAb show cross-reactivity with these endotoxins
of various S(-) bacteria such as E. colt, Salmonella, Serratia, etc.,
pr ly through binding to the lipid A portion of the structure. A reverse
si gle radial imunodiffusion (rSRID) methed i. developed for detection of
an ibodies to LPS and lipid A. With endotoxin or lipid A incorporated into the
ag of the immunodiffusion plates, the antibodies will diffuse from the well

* an form roncentric rings of precipitation. This method renders the
p sibility oa fast screening for tt. presence of anti-LPS or anti-lipid A in
th samples and is used in the present studies. For detection of the presence
of endotoxin, combination of the use of the mAb and a reagent dye was carried

in the agglutination type of reaction. It was fauna that the dye reagent
is specific to endotoxin and S(-) bacteria in double diffusion and bacterial
staining, respectively. In this test, the dye agglutinates in the presence of
the coexisting mAb and endotoxin. Using this method, we were able to screen
the cerebrospinal fluids (CSF) of the meningitis patients and single out the

that havn G(-) bacteria infection. Further studies are required and in
p ogress to develop and formulate this method so that it can be used to

antitate the amount of LPS in the sample.

2
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NIELSEN, THOR B.,*, AND DAVID K. WOOD. Metabciic Research Division,
Naval Medical Research Institute, Bethesda, ND 20814. Bradykinin (BK)
and antagonists effects on endothelial cell (EC) phosphatidylinositol
metabolism, ilplications for septic shock.

The patent vasodilator BK may be a factor in shack, but the action of 9K an
the endothelium is unclear. We used a bovine aortic EC line, 6M7372, tO
investigate stliulation of phosphatidylinositol turnover and kinin binding.
Confluent EC were incubated for 4 hr at 37oC with 1 pCi/0.5 el of C1]H-
inositol. Potential antagonists (2 x 10-UM final) and LICI (0.01 M final)
were added. After 15 min, BK was added for 60 min. The reaction was
terminated by replacing the 2upernatant with cold aethanol-*C1. C3H]-Inositol
phosphate was isolated by chromatography. Among several novel analogs of BK
tested only one, dArg-frg-Pro-Hyp-Sly-Thi-Ser-dPhe-Thi-ftrg, inhibited
stimulation by t O-M BK. The antagonist des-arg'leu]-B1K aid block
stimulation by 10'fl BK. Kinin binding to receptors was studied with analogs
of BK labeled with 10I on tyrosine residues at the amino terminal position
(TIK), the five position (T5BK) or the eight position (T8BK). EC were
trypsinized, washed with 0.1mM PMSF in PBS and then frozen. Each pg EC
protein bound about 12.4 pg TIK, 4.9 pg T5BK and 5.8 pg T99C, which was blocked
by 7 pg/ml BK. Thus both metabolic and binding experiments are consistent
with dual modes of BK action an EC. We are probing differential modulation of
these pathways during sepsis.
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PARENT, JAMES 3.,*, Metabolic Research Division, Naval Medical
Research Institute, Bethesda, MD 20814. Core-specific receptors
for lipopolysaccharide (LPS) on liver cells.

The liver is the major organ mediating clearance of LPS from the blood stream.
To determine if hepatocytes have receptors for LPS, ow have studied the binding
of seven S-form LPS (isolated from S. illinois, S. montevideo, and E. cola
strains 4,9,32,75, and 86) and also the binding of five R-form LPS isolated
from S. minnesota rough mutants (Ra, Rb2, Re, Rdl, and Re) deficient
in the biosynthesis of their complete (smooth) LPS polysaccharide. LPS was
extensively purified and labeled with '1ý to 1-5 pCi/pg using Wood's reagent.
All seven of the S-form LPS tested bind to hepatocytes via specific receptors
since binding isA (1) competable with excess cold LPS, (2) saturable (max
binding from 20-200 ng LPS/IO,000 cells), and (3) high affinity (1/2 max
binding at 1-2 pg LPS/ml). Of the five R-form LPS tested, only LPS isolated
from Ra and Rb2 mutants (and wild type) demonstrate specific binding to liver
cell receptors. These results suggest ,that liver cell receptors recognize the
LPS core region and that high affinity binding requires LPS maturation beyond
the incvmplete core oligosaccharide found in LPS isolated from Rc mutants. A
variety, of sugars were tested as inhibitors of LPS binding and only D-Man at 20
mI was a potent inhibitor of binding of all seven S-form LPS to hepatocytes.
Since several of the LPS tisted lack D-Man in their glycan structure, we
hypothesize that liver cell receptors recognize, in part, L-glycero-D-
mannaheptose in the LPS core.
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YWFE, L.,*, A. BERNINS, 6. HOOK, AND K. KUJAWA. Pathophysiology
Division, Naval Medical Research Institute, Bethesda, HD 20814.
Effect of macrophage inhibition in carrageenan and galactosamine-
induced sensitivity to low-dose endotoxin.

We have examined the influmnce of macrophage inhibitors in two lethal, low-dose
lipopqlysaccharide (LPS) model systims. Procedures used include low-dose LPS
sensitivity induced by a 24-hour pretreatment of mice with I mg intraperitoneal
carragenan followed by 0.5-2 pg LPS, as well as an 8-10 mq LE-galactosamine
intraperitoneal administration immediately followed by low-dose LPS. Trypan
blue (12 mg/mouse), thought to block the release of macrophage-derived tumor
necrosis factor (TNF), failed to prevent the lethal effects of LPS in either
carrageenan or D-galactosapine treated 8- to 12-week-old Ralb/c mice. However,
in vivo administered silica particles, known to be cytotoxic for macrophages,
clearly prevented the lethal effects of LPS. These results suggest tnat LPS
lethality can be prevented by macrophage cytotoxic agents, though an inhibitor
thought to be specific for the release of TNF failed to provide in vivo
protection against LPS lethality.
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WILLIAMS, TAFFY,*, SUSAN SARTIER, LYNNE HOBAN, JOSEPH NEVOLA, THOMAS
MO O", TIMOTHY M RISON, ANNIE STATON, JOHN LEUDERS, AD DAVID RUESCH.
Naval Medical Rmearch Institute, Bethesda, MD 20814. Possible role of
bacterial adherence ind bacterial adhesins in sepsis and septic shock.

Both bacterial adherence and bacterial adhesin proteins play an important role
in nosocomial infections, but their relationships to sepsis have yet to be
examined. An in vitro study of bacterial adherence/adhesins is being examined
using E. coli strain 2699 (06sK13), a pathogenic strain expressing type I pili.
These studies consist of measuring I) the binding of 14C-labeled bacteria to
various rat tissues and 2) the production of interleukin-I by illicted
macrophages stimulated with type I pili. At present, the data suggests that
bacterial adherence may play a role in the establishment of wound infections
and the bacterial adhesins may affect production of mediators involved in
septic shock.
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1. Bankey, Paul, WheL :en Wang, Ravinder Singh, Ann Carlson, and Frank
Cerra. Department of Surgery, University of Minnesota, Minneapolis, MN
55455. Platelet activating factor (PAP) primes nacrophage for
lipopolysaccharide (LPS) saialed tumor necrosis factor (TNF) release:
mechanism by rapid increase in intracellular calcium.

2.- Boraten, Andrew. Moshe Herach, Ande Neal, Michael Troster, Albert
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Myocardial injury despite adequate oxygen transport in a model of sepsis.
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injection& of endotoxin, and intestinal ischemia.
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75235-9031. Immunostimulant plus broad spectrum antibiotic enhance
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pili from E. coli stimulate interleukin-1 production in rat peritoneal
macrophages.

6. Hoban, Lynn*, Alan J. Paschell, Joseph J. Nevola, Jon Eckatein, Lyn Yaffe,
Byron Rowe, and Joseph Carcillo. Surgical Research Division, Naval
Medical Research Institute, Bethesda, MD 20814, and Children's Hospital
National Medical Center, Washington, D.C. 20010. Do lethal E. coli models
of septic shock stimulate the clinical condition?

7. Johnson, A. 0., and C. -H. R. Lee. Metabolic Research Division, Naval
Medical Research Institute, Bethesda, MD 20814. Latex agglutination test
for the detection of anti-endotoxin antibodies in cerebrospinal fluid.

8. Johnson, A. 0., C. -H. R. Lee, and J. M. Campos. Metabolic Research
Division, Naval Medical Research Institute, Bethesda, MD 20814 and
Children's Hospital National Medical Center, Washington, D.C. 20010. New
endotoxin reagent assay for endotoxesia.

9. Kang, Yuan-Hsu, Lorrita P. Watson, Robert Williams, and Mack Holt.
Pathophysiology Division, Naval Medical Research Institute, Bethesda, MD
20814. Effect of bacterial tndotoxin on Ca•-ATPase and calmodulin in
rat hepatocytes.

10. Kier, Ann B. University of Cincinnati Medical School, Cincinnati,,OH
45267. Hageman factor (factor XII) deficiency in cats results in a
significantly decreased localized Shwartzman reaction.
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Department of Surgery and Biochemistry, University of Minnesota,
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BANKEY, PALL,*, WHEN YEN WANG, RAVINDER !INGH, ANN CARLSON, AND

FRN CERRA. Department of Surgery, University of Minnesota,

Minneapolis, MN 55455. Platelet activating factor (PAF) prim
macrophage for lipopolysaccharide (LPS) signaled tumor necrosis

factor (TF) release% mechanism by rapid increase in intracellular
calcium.

Recant investigation haq linked membrane inositol phospholipid hydrolysis

and resultant intracellular calcium ECa++]i flux with macrophago activation.
We have been interested in the role of this signal transduction pathway in
macrophage cvtokine production. Elicited peritoneal macrophages were
stimulated with PAF along, LPS alone, or the combination. Resulting changes
in intracellular calcium and ThF production were Assayed using the fluores-
cent probe Indo-1 and L929 cell lysis, respectively. PAF induced a rapid

change in intracellular calcium to levels from llOnM to greater than IpM
within 5 minutes, while LPS-treated cells showed no change in resting [Ca++]i
over the same time period. PAF alone did not trigger TNF activity at
concentrations that stimulated calcium flux; however, treatment prior to LPS
triggering (lOOng/ml) increased subsequent TNF activity from 2+/-2 units to
27+/-4 units. Additional studies have assessed phosphatidylinctitol t'arnover
(PI) and inositol triphosphate (IP-3) production by PAF and LPS using 3 H-

inositol and anion exchange chromatography. These results indicate that PAF,
but not LPS, is capable of stimulating PI turnover and production of IP-3. We
conclude from thesw studies that PAF is capable of priming the macrophage and
that this effect may be signaled through inositol phospholipids.
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BERSTEN, ANDREW,*, MOSHE HERSCH, ANDE NEAL, MICHAEL TRDSTER, ALBERTI
DRIED6ER, FRANK RUTLED6E, AND WILLIAM SIBDALD. Victoria Hospital,
P.O. Box 5375, The University of Western Ontario, London, Canada N6A 455.

Mtyocardial injury despite adequate oxygen transport in a model of sepsis.
The etiology of the depression in ventricular contractility characterizingI
reut rm iceimcada xgntasot(Ot a sesdisepsis is unclear. To examine the hypothesis that myocardial injury in sepsis
rslsee bfror sesa an4-7 ours afte Inutoxgn ofansnhport Mnsivwa asepsise by ce8
ligation and perforation (CL?). Subsequently, biopsies of LV were taken from

a si mil1ar group of ant mals 48 hours af ter sham laparotomy, or -at 24--hour
intervals post-CL for morphological examination. Results (mean ±t SD, 4p<.05I
paired t-test) The CI increased following' CLP (4.1 t 0.2 to 6.8 '± .09
L/min/M2*), widile mean BP was unchanged. Morphologically, the LV displayed
diffuse injury characterized by interstitial and cellular edema, contraction4
bands, ml tochondri al degeneration, and positive PTAH staining. Concurrentl1y,

LVO6 consumption rose (9.7 t 2.1 to 18.3 ± 4.8 nl/lO0g/min*) as did LV flow
(105.8 ± 32.1 to 246.0 ± 99.1 &l/100g/min*). LV endo/epi ratios also rose (1.2I
±t 0.1 to 1.29 ±t 0.10), while LV lactate metabolism was unchanged.. Conclusion
Despite an apparently adequate increase in MO2t, diffuse tissue injury
characterized normotensive sepsis in this model. While not excluding ischemla,

this study suggests other mechanisms may cause the myocardial injury.
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Bali eERA Dl. ,*, SUSAN GIMARC, VICTOR HUTTO, GORDON COPPOC, AND
6SRY LANTZ. Purdue University, School of Veterinary Medicine, West
Lafayette, IN 47907. Plasma concentrations of endotoxin following
juaulir or portal injections of endotoxin. and intestinal ischemia.

Endotoxin (LPS) was quantitated in canine plasma using the Limulus amebocyte
lysate (LAL) chrmaqenic testing procedure. The assay was validated for
sensitivity (10 pg/nl), recovery (90)-110%), antra-assay` precision (CV-5,5),

inter-assay precision (CV=1O), and stability of diluted, heat-treated, frozen
samples (at least 8 wk). Analysis of canine plasma samples following sublethal
IV (jugular or portal) injections of LPS revealed a rapid phase of clearance

.(T 1/2, <2 min) followed by a prolonged plateau of LPS just above baseline.
Plasma LPS increased from undetectable amounts to> 100 pg/ml within 30 sin
following ischemia due to hemorrhage and to > 6O0 pg/ml by ,2 hr following
ischemia due to gastric dilation-volvulus (6Y). The LAL-chromogenic procedure
iýs sensitive and reliable for detecting plasma LPS. LPS has a short initial T
1/2 with a rapid clearance following jugular injection and a faster clearance
following portal injection. High plasma LPS occurred following intestinal
ischemia due to hemarrhage or 61W. This indicates that LPS leaks into the
circulation following intestinal ischemia and supports the concept that
endotoxemia is a component of hemorrhagic shock and 6gW.

I
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DIMN, CHARLES W.,4, JURETA W. HORTON, AND PAULA 9. WALKER. Department
of Surgery, University of Texas Southwestern Medical Center, Dallas, TX
75235-9031. Immunostioulant plus broad spectrum antibiotic enhance
survival in fecal. peritonitis.

Previous studies showed 24-hr pretreatment with an imanostimulant muramyl
dipeptide (MDP) alone enhanced survival in a peritonitis rat model-., However,
no data is available regarding concomitant use of antibiotics and: MDP. This
study used MDP (3 g/gs) in combination with Cefoxitin (15 mg/kg) in a human
fecal peritonitis rat model. The fecal inoculum consisted of process human
stool with predominant organisms being E. coli WxOO arg;ml, E. cloacae 3x107
org/ol, B. ovatus lxI10° org/ml, and Clostridia sp. Wx107 org/ml. Sprague-
Dawley rats (103) were divided into four groups and received a .2cc fecal
inoculum. Blood cultures (BC) were obtained at 4 and 24 hr post-inoculm and
all animals were followd for 7 days and sacri ficed.

BC 4 hr 9C 24 hr Survival
Broup N Treatment (Txt) loa org/ml 10a ora/ll # %

I 28 Control, no txt 3.4 4.6 1(3X)
II 26 antibx at inoc 2.4 a8 14(54Z)
III 25 24 hr pretxt MOP msIy 3.4 .;.9 12(48Z)
IV 24 24 hr ;retxt MDP + antibx at inoc 1.10 3.44* 24(100Z)4*

*! ( IVII<III. p <0.05. e.IIII1IIV, NS. **1 < 11,111 ( IV, p <0.05
This study demonstrates an additive effect of 24-hr pretreatment with M]P and
systemic antibiotic in a fecal peritonitis rat model. Clinical application of
MDP may be as a prophylactic agent in surgical procedures with high septic
risk.

%.0

35 . .

7774K\



SARTNER, SUSAN L.,*, THOMAS M. MCKENNA, JCOHN L-SUDERS, DAVID REUSCH,
ANNIE STATON, TIMOTHY MORRISON, AND TAFFY J. WILLIAMS. Metabolic
Research Division, Naval Medical Research Institute, Bethesda, HD
20814. Type I pill from E. colt stimulate interleukin-I production
in rat peritoneal macrophages.

Surface components of Bram-negative bacteria, sur.h as pili, may interact with
host cells and alter pathogenesis. We isolated bid purified a mannose-speci-
fic Type I pili from E. colt. Various concentrations of pili were incubated
with rat peritoneal macrophages and the supernatants were analyzed for
interleukin-I (IL-I) by the thymocyte stimulation assay. We report that pill
increase IL-I production in a dose-dependdnt manner.

Condition IL-f, pg/al ± SD
Control 0.9 ± 0.9
Pill, 0.05 ug/ml 110 :t 40
Pill, 0.5 ug/al 420 1 140
Pillt, 5.0 ug/ll 850 ± 210

Endotosin contamination was estimated by GLC analysis for glucosamine using
representative endotoxins as a standard. Estimates indicate pill contained
no more than 3.9% endotoxin. Experiments using commercially available lipo-
polysaccharide (LPS) indicate this level of LPS could not, by itself, account
for the enhanced IL-I production. We conclude that bacterial components such
as pill, acting alone or with LPS, may alter host immune responses.
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HOBAN, LYNNE,*, ALAN J. PASCHALL+, JOSEPH J. NEVOLA, JON ECKSTEIN,
LYN YAFFE, BYRON ROWE, AND JOSEPH CARCILLO+. Surgical Research
Division, Naval Medical Research Institute, Bethesda, ND 20814
and Children's Hospital National Medical Center, Washington, D.C.
20010. Dp lethal E. coli models of ueptic shock stimulate the
clinical condition?

Bacterial infusions are commonly used to produce an animal model of sepsis for
therapeutic trials. In this study, we examine whether Escherichia coli intra-
puritoneal infusion in an awake porcine model of septic shock is representative
of the clinical hemodynasic septic syndrost. Three dose ranges of live
bacteria were utilized: 1-2x1010 bacteria/kg (Group A), 3-5x10•° bacteria/kg
(Group B), and 10-15x1010 bacteri&-/kg (Group, C). Awake animalp were monitored
over a 24-hour period following infusion. All animals exhibited lethargy,
tachypnea, tachycardia, temperature instability, and positive blood cultures
within 2 hours of bacterial infusion. Marked pulmonary hypertension with
elevated pulmonary and systemic vascular resistances occurred early, followed
by a 50 percent decrease in cardiac output. Group C animals developed
overwhelming hypodynanic shock and died within 7 hours. At 24 hours, Group A
animals had become normodynamic (cardiac output 5.2 versus control 4.9 L/min).
Group B animals demonstrated hypotension and a low SVR, becoming clearly
hyperdynamic with fluid resuscitation (cardiac output 6.4, at 28 hours, versus
control of 4.6 L/min). We conclude that E. coli models of septic shock must be
carefully characterized as to heaodynamic status, as great variation can appear
with bacterial dose and time sequence.
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JOHN4SON, A. 0.,*, AND C.-H. R. LEE. Metabolic Research Di iin
* Naval Medical Research Institute, Bethesda, MD 20814. Late

agglutination test for the detection of anti-eandotaxin anti odies_
in cerebrospinal fluid.

Lack of demon~xxstrable hL.aoral antibodies against H. influ zaa typb in
children has been associated with increased incidence of ingitis. The
importance of antibody is also a factor in adults, since talitary recruits
without antibody to N. moningitidis are mowe likely to dove op disease. A
latex agglutination test to detect anti-endotoxin antibod as in serum or
cerebrospinal fluid (CSF) was developed using solubilized 'lipid A for
sensitization of polybead-carboxylate latex in borate buffir at PH 8.2. The
sensitizwd latex was stabilized,by addition of fatty acid-fro bovine albumin
to a final concentration of 0.5 w/v percent. Testing done on 69 children's CSF

*random samples, suspected of exposure to Gramr-negative bact ial infection,
identified 54 samples with readily visible agglutination against a dark
background, while 15 negative samples appeared uniformly turbid. False
positive reactions, often caused by rheumatoid factors, were ruled out by
rheuma'ex assay. Identical results were obtained by reverse single radial
immunodif fusion assay (rSRID) for antiendotoxin detection in ag rose gels. The

* easy-to-perform assay require% no equipment and can be perf orme in 3 to 5 min-
utes. Thus, the highly sensitive agglutination test will be a valuable
screening tool for detecting total antiendotoxin present in immuocompromised
patients. This assay can also be used to monitor the pharmacokinetics of anti-
endotoxin therapy in bacteremia.
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JOW4SON, A. a.,*, C-.R. LEE, AND J. P.CAMPOSG+- Metabolic
Resarch Division, Naval Medical Research Institute, Bethesda, MD
20914 and Children,'s Hospital National Medical Center, Washington,
D.C. 20010. New endotoxin reagent assay for undotoxemia.,

In recent years, growing medical costs have prompted a distinct trend to ward
simplified diagnostic imminoassay procedures that require minimal time and
equipment to perform. A new JLN endotoxin reagent was used to develop a
highly sensitive and specific agglutination assay for detecting Bran-negative
bacterial enclotoxin in biological and nonbiological fluids. -The test is
performed by mixing a test sample with JLN endotoxin reagent on a microvue card
(18 me circle), followed by rotation on a clinical rotator at 130 ± 2 RP" or by
hand. A positive reaction is visualized after .5 minutes by a. slight color
change and the presence of colored precipitate. The JLN reagant-based assay
detected Escherichia coli reference standard endotoxin (EC-5, U. S. Food and
Drug Administration) in the range of less than I endotoxin unit (less than 0.1
ng/ml * The assay is useful for endotoxin detection in cerebrospinal fluid
(CSF). It should be suitable for rapid diagnosis of 6.-am-negative bacterial
meningitis as well as aid in the subsequent management, and. therapy of patients.
Detection and correlation of endotoxin levels with various diseases, such as
septicemia, are now being studied.
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KANG, YUAN-+SU,*, LORRITA P. WATSON, ROBERT WILLIAMS, AND MCK HOLT.
Pathophysiology Division, Naval Medical Research Institute, Bethesda,
HD 20814. Effect of bacterial endotoxin on Ca-4-ATPase and calmodulin
in rat hapatocytes.

Our previous studies indicate that bacterial endotoxin, lipopolysaccharide
(LPS), increases intracellular calcium associated with endoplasmic reticulum
and mitochondria in rat hepatocytes. It is known that Caz--ATPase, an ATP-
driven C90 pump, and calmodulin (CAM), an intracellular calcium receptor, are
involved in the regulation of intracellular calcium. The present study was
designed to examine the effect of LPS on the activity of Ca-A•TPase and CAM in
rat hepatocytes. Livers were fixed by perfusion with 3Z paraforsal- dehyde 24
hours after I.V. administration of 10 mq/kg LPS (E. coli, 0111:84) and then
processed for ultracytochmical localization of Caa*-ATPas- and immunostaining
of CAN. Results showed that Cas-ATPase activity in the hepatocytes of
endotoxic rats was distinctly decreased an the plasma membranes surrounding
bile canaliculi and spaces of Disse as compared to those in the controls. The
hepatocytes of mndotoxic rats were more intensely stained for CAM than those of
controls. These LPS-induced changes in Ca1-•-ATPase activity and CAM are
consistent with the increase Lf intracellular calcium in endotoxic hepatocytes.
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KIER, ANN4 B.,,, Un~iversity of Cincinnati idcal School,
Cincinnati, OH 45267. Hageman factor (f aotr XII) deficiency
in cats results in a significantly decreasled localized Shwartzman
reaction'.

In vitro, Hageman factor (WF) can be activateio by mndotoxin. The classical
localized Shwartzman reaction (LSR) was producd in domestic cats by a
preparative intra~aral (ID) injection of 0.4 ag endotoxin (0111:94) per kg
body weight, followd 18 hours later by a provoative intravascular injection
of the same dose of endotoxin. Blood samples were collected at 0, 1, 2, 4, is,
1q, 20, 22, 48, 72, 120, 144, and 240 husatrthe first injection, and were
analyzed far a complete blood count, plattlet count, W' activity, and total
serum protein, fibrinogen, and fibrinogen deg adatian product concentration.
Skin biopsies were taken far quaantitative histopathologic evaluation from the
endotoxin ID injectfoan sites at 1, 2, and 4 h rs af ter the second andotoxin
injection. Cats genetically deficient in W tad a decreased magnitude of
change in platelet count, neutrophil count, d fibrinogen concentration
as compared to cats having narmal Wf ac ivity. There wsas a statistically
significant decrease in the histopathologic aity the LSR skin lesions in
the WF deficient cats, including a decr as@ in fibrin deposition, thrombi
formation, ,necrosis, inflammatory cell accumulation, vasculitis, and
hemorrhage. Thus the absence of WF in his model system had a protectiva
effect against endotax in-induced lesions.
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MAZUSK(, JOHN E.,*, MARIASTELA ORTIZ, HOWARD C. TOWLE, AND FRANK
3. CERR.. Department of Surgery and Biochemistry, Ukniversity of
Minnesota, Minneapolis, MfN 55455. Direct control of hepatocyte
protein synthesis by endotoxin: pretrarislational regulation of a
23 kD secretory protein.

The principal regulators of hepatic acute phase protein synthesis are felt to
be various manokines, although a few of these proteins may also be controlled
by glucocorticoids. We have recently identified a 23 kD secretory protein
which is synthesized by cultured murine hepatocytes in response to the monokine
interleukin-I, glucocorticoid hormones and lipopolysaccharide (LPS). This
latter effect appears to represent a direct actiun of andotaxin on hepatocytes,
since it occurs in the absence of significant monokine release by these

* cultures. The present experiments indicate that regulation of this protein is
at the mANA level. RNA isolated from livers of mice stimulated in vivo with
LPS was subjected to in vivo translation using the reticulocyte lysate system.
Translation of RNA from LPS-treated mouse liver, but not from control mouse

.liver, gave rise to a 23 kD polypeptide very similar to that secreted by
hepatocytes. Translation of RNA isolated from cultured hepatocytes treated in

* vitro with LPS produced an identical 23 kD polypeptide. These experiments
indicate that the regulation of this 23 kXD protein, both in vivo and in vitro,
is primarily at the RNA level. At present, efforts are under way to obtain a
cDNA clone corresponding to this protein.
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NEVOLA, JOSEPH,3. ,*, LYNNE D. HOBAN, AND TAFFY J. WILLIAMS.
Naval Medical Research Institute, Bethesda, MD 20914.
In vitro adherence of a-pathogenic strain of Escherichia coil
to selected rat tissues.

bacterial adherence to exposed tissues may be the first step in the patho-
genesis of wound infection. The specificity of such bacterial adherence
to wshole tissue is undetermined. We investigated in vitro adherence of
E. call strain 2699 (O6sK13), a pathogenic strain which expresses type 1

pill., 1C-labeled E. coil was found to adhere to rat tissues in this
orders shaved skin > abdominal muscle > calcium hydroxide/calcium thio-I
glycolate treated skin > kidney. Pretreatment of muascle and skin with
alpha-me hyl-D-sannop-tranoside, a pili-.binding inhibitor, reduced the

levels of adhesion.
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*O PASCHALL, J. ALAN.&,*, LYNNE D. HOBAN2 , JOSEPH J. NEVOLA•, LORENZO JDNES2,
DAdID REUSCH, ROGER JOHNSONBMMJI, AND JOSEPH CARCILLO. 'Children's
Hospital National Medical Center, Washington, D.C. 20010 and 2Surgical
Research Division and 3Metabolic Research Division, Naval Medical Research
Institute, Bethesda, MD 20614. A model of oxygen utilization and
extraction in septic shock.

C It has been proposed that in septic shock two grous of patients with differ-
ing oxygen utilization exist. One group exhibits high oxygen consumption and a
lower mortality. The other exhibits decreased oxygen consumption that is pro-
portional to delivery and has a higher mortality. Escherichia coli strain B7
(086:K61) was infused in the intraperitoneal space of male yucatan minipigs to
induce sepsis. Two dose ranges were used: 1-2 x 101° bacteria/kg (Group A)

l and 3-5 x 1010 bacteria/kg (Group B). The a.imals exhibited clinical mani-
festations of sepsis and positive blood cultures 2 hr post infusion. On the
following day, surviving animals were studied without the influence of
anesthesia. All animals were clinically ill with continued positive blood
cultures. Group A demonstrated normodynamic cardiovascular function with an
increased oxygen utilization (282 mL 6 mlin versus control 248 mL Ow/min) and

l higher point of critical oxygen delivery (680 iL 0/mmin versus control 600 mL
0/mmin). Group 3 demonstrated hyperdynasic cardiovascular function with
deficient oxygen utilization, dependent on flow (127 mL O/mmin increasing to
291 iL 0%/min with increasing cardiac output). These animals simulate observed
clinical abnormalities in oxygen utilization in septic shock and should allow
comparison of treatment modalities to increase tissue oxygen consumption.
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