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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.

MONDAY, 29 FEBRUARY 1968

0800-0830

0830-1200
0840-0910
0910-0940

0940-0950
0950-1010
1010-1040

1040-1045

1045-1115

1115-1120
1120-1145

1145-1200

1200-1300

Introduction: Dr. Adam McKee, Head, Casualty Care Research
Department, Naval Medical Rescarch Instltute.

Welcome: CAPT K. Sorensen, Commanding Officer, Naval Medical
Research Institute.

Opening remsrks: RADM R. P, Caudill, Deputy Director of Naval
Medicine.

TOPIC A: HOW RECEPTOR ALTEPATIONS EXPLAIN CLINICAL ASPECTS OF
SEPTIC SHOCK. Moderator: De-}aw Chuang, Ph.D.. .

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

Role of the endothelium in modulating vascular adrenerg}c receptor
actions. Virgiaia M. Miller, Ph.D.

Discussion
Coffee Break

Alterations in vasculaf and hepatic Alpha adrenergic recptors and
signal tranaduction ia sepsis. Bryan L. Roth, M.D., Ph.D.

Discussion

Modifications of adrenergic and vasopressin receptor-linked 1ipid
metabolism during endotoxemia. Judy A. Spitger, Ph.D.

Discussion

Methodologies for drug disccvery based on receptor technologies.
Stafford McLean, Ph.D.

Discussion

Lunch



1300-1330
1330-1400

1400-1600

1550-1600
1600~1800
1800-1930

1930-2300

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

Overview: Endotoxin biosynthesis - role of intermediates in
activation of protein kinase C. C. Christian Raetz, M.D., Ph.D.

Workshop: New approaches to understanding pathophysiology aad
devicing treatment approsches 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, Fh.D. , ,

3. Effect of macrophage inhibition in carrageenan and
glactogamine-induced gensitivity to low-dose endotoxin. Lyn
Jo. Yaffe, M.D. '

4. Bradykinin (BK) and BK antagonists effects on endothelial cell
TEC)Aphogphatidxlinos1:01_getabolian, inplications for septic
shock. Thor B. Nielsen, Ph.D. . - '

5. Poasible role of ﬁaétetial adherence and bactetial'adhesina in
sepais and septic shock. Taffy J. Williams, Ph.D.

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

7. ' Oncogene expression: A new horizorn in the study of sepsis.
Joseph A. Carcillo, M.D.

Coffee Break

Poster Presentatlons

Recess

Conference Dinner. Speaker: RADM. J.S. Cassels, Commender, Naval
Medical Command. F. F. Waters Caterers, Banquet Suite, 1225 Nebel

Street, Rockville, MD. A bus wiil pick up attendees at the main
entrance to the Medical Command at 1900. ‘
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0830-0929

- 0920-1200

0925-1000

10101020
1020-1040

1110-1115
1115-1200

1200-1300
1300-1630

1310-1345

1345-1350
1350-1435

1435-1440
1440-1500
1500-1530

1535=1605

1605-1610

1610-1630

- TUESDAT, 1 MARCH 1988

Poster Presentations

TOPIC B: ROLE OF !NDOTOXIN IN CAUSE AND TREATMENT OF SEPTIC
SHOCK. Moderator: John Spitzer, M.D.

Human monoclonal antibodies to endotoxin: Potential therapy for

‘sepsis. Matthew Pollack, M.D.

Discucsion -

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

Discussion

Effects of endotoxin(s) on human hemodynamics: Potential ptotective

effects of 1ipid A analogues. Joseph Parillo, M. D.

Lunch

TOPIC C: LYMPEOKINES IN SEPTIC SHOCK: POTENTIAL FO& THERAPY.
James Filkins, Ph.D.

Cytokines and the metabolic pathophysiology of aepais. " James
Filkins, Pa.D.

Discussion

Synergy between tumor necrosis factor and interleukin-l. Charles
Dinarello, M.D.

Discussion

Coffee Break

Role of lymphokines in altering receptor mediated vasculat
contraction in sepsis. Thomas iMcKenna, Fh.D.

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

Diascussion

Summary and conclusions



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, 1111

‘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. Minnespolis, 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. Firat Street, Maywood, IL 60153.

James B. Hermiller M.D.: Principal Investigatoc, Stop 15, Naval Medlcal
Research Institute, Bethesda, MD 10814-~5055.

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

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

Stafford McLean, Ph.D.: Research Pharaacologist, Pfizer Pharuaceutical
Company, Grotomn, CT 06340.

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

Thomas McKenna Ph.D.: Principal Investigator, Ston 15, Naval Medical Research
Institute, Bethesda, MD 20814-505S%.

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

Thor B. Neilsen, Ph.D,: Principal Inveatigator, Stop 42 Naval Medical
Research Institute, Bethenda, MD 10814-5055.
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10, National Institutes of Health, Bethesda, MD 10814.
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University of Wisconsin School of Medicine, Madison, WI 53706.
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Medical Research Institute, Bethesda, MD 10814~5055.

Lyn J. Yaffe, M.D.: Research Area Manager, Combat Casunlty Care, Naval Medical
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Meeting Coordinated by Louise Sslmon, Meetings Manager, American Institute of
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BEUTLER, BRUCE. Howard Hughas Medical Institute, and The
University of Texas Southwestern Medical Center at Dallas,
S323 Harry Hines Boulevard, Dallas, TX 735235. Cachectin_as
a mediator of shock, inflammation and wasting: biosynthetic

control.

Cachectin (tumor necrosis factor) is a sacrophage hcraone originally isolated
as a sediator of shock and wasting, and as a cytolytic agent. It is now clear
that this protein, produced in qreat 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
levels. In response to LPS, cachectin gene transcription is anhanced 3-fold
aver the rate ooserved in resting cells. However, cachectin mRNA levels
increase by 100-fold or more, and cachectir protein biosynthesis increases more
than 1000-fold. Thus, much of the control of cachectin gene expression appears
tc occur at a post-transcriptional level. ‘The 3'-untranslated region of

cachectin cDNA contains a conserved element consisting entirely of A and T

residues (the "TTATTTAT" sequence). This element is also found in many other
cytokine and proto-oncogane cONAs and appears to confer message instability.
Wa are presently attempting to isolate the ribonucleasss responsible for this

instability.



Prank B. Cerra M.D.: Professor, Department of Surgery, University of Minnesota ay

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

" lymphokines in altering hepatic metabolism in sepsis. ' 1. y
L)

Abatract not received. - s
o




Charles Dianarello M.D.: Associate Professor, Department of Infectious . ﬁm
Diseases, Tufts University Mediczl Center, 136 Harrison Ave. Boston, MA iy
02111. Synergy between tumcr necrosis factor and interleukin-l. o

Abstract not received.
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FILKINS, JAMES P. Departmsent of Physiology, Loyola University of

Chicago at the Medical Center, Maywood, IL 60153. Cytokines and

the setabolic pathophysiology of septic shock.
‘The pathogenesis of cell and setabolic failure in septic shock is linked to the
release and/or action of peptide wsediators (cytokines) from cells of the
inflamsatory and imsune systems -— especially monokines fros the sononuclear
phagocytes. Prior studies from this laboratory described two monokines that
altered glucoregulation in  septic shocks MILA or sacrophage insulin-like -
activity and MIRA or macrophage insulin-releasing activity. Current studies
indicate that interleukin-i (IL-1) 'has direct ‘n'ffects on glucose aetabolisa in
epididymal fat pads similar to MILA. IL-1 also exerted insulin-releasing
activity in. the ex vivo. isclated perfused pancreas cisilar to MIRA. In
contrast, tumor necrosis factor (TNF) was less potent than IL-1 as a
Qlucorequlatory scnokine. Thus, IL-1 may mediate the hyperinsulinise of sepsis
by both direct insulin-like action and by enhancesent of insulin secretion. In
this fashion, IL-1 w=ay underwrite the asetabolic pathophysiologvy of septic
shock. (Supported by Srant HL 31143).

10




Villiam D. Matthews Ph.D.: Director, Investigative Toxicology, Smith, Kline
and French Labs, 709 Swedeland Road, Swedelard, PA 19406. Overview:
Vascular alpha adrenergic receptors and signal transductionm.

Abstract not recelved.
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MCKENNA, THOMAS M. ,», AND WOLFGANG A. W. TITIUS. Surgical Research
Division, Naval Medical Research Institute, Bethesda, MD 20814 and
Bundeswehrzaentral krankenhaus, Chirurgische Aldeilunyg, Koblenz, West
Bermany. Role of monokines in altering adrenergic receptor-mediated
vascular contraction in sepsis. :
Vascul ar contractile responses to agents that induce contraction are
diminished in aortas isclated ¢from septic rats. The aurtic tissue panifests
subnoreal maximal contraction, in vivo, after receptor (norepinephrine,
and vasopressin) or KCi-sediated activation. Stimulation of peritoneal
macrophages in vivo by sterile silica particles also results in disinish
contraction to NE by subsequently isolated aortas. Incubation of aortas in .
sediua conditioned by endotoxin-stisulated husan sonocytes suppresses
contractile ability; treatsent of the conditioned msedium with antibpdy to
interleukin-1 (IL-1) prevents the suppression. Incupation of aortas with '
recombinant IL-1 or tumor necrosis factor (TNF, cachectin) results in
dose—dependent suppression of contraction to NE.  Induction of [L-1 sediated
suppression does not require vascular endothelium, and is not ameliorated by
treatment by indowmethacin, but can be completely prevented by inhibition of
protein synthesis by cycloheximide or actinceycin D. Addition of phorbol
12,13-dibutyrate to aortas fros septic rats or to sonokine-treated
causes maximal contraction sisilar to that of tissue ¢froa contrul
ronclude that IL-1 and TNF are likely sediators for vascular insensiti
catecholamines ascsociated with sepsis, that the sonokine induced lesion 1
vascular contraction is generalized to othor receptor- and nonreceptor
contrractile stisuli, and that the inhibition ouf contraction is not
attributable to cellular dasage by the monokines.

12




MCLEAN, STAFFORD. Central Research, Pfizer, Inc., Groton, CT 04340.

Drug discovery based on receptor binding methods.
The presantation will be an overview of drug development strategics that may be
esployed depending on the degree of knowledge about the biochemistry and.
recéptors underlying the disease. . Tha focus will be on development of new
theraspeutic agents based on receptor bindng wmethodology. The advantages and
limitations of receptor binding will be discussed. Mechanizas of receptor
regulation such as tachyphylaxis, competitive and noncompetitive inhibition,
and receptor interactions with second mgasenger systess will also be

discussed.

13



MILLER, VIRGINIA M.,#, AND PAUL M. VANHOUTTE Departmsent of Biophysics,
Mayo Clinic and Foundation, Rkochuster, MN 55905, Role of the endothelium

in sodulating vascular adrenergic receptor actions.

Since the description by Furchgott and his colleagues in 1980, o-f the essential
role of the endothel:um in sediating 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 (catecholamsines), products relesased froe aggoregating platelets, and
. changes in blood flow. Endotheliusm—derived relaxing factor(s) act as a
functional antagonist to contractility agents of the vascular ssooth suscle.
Therefore, the ability cf the endothelium to modulate an excitatory signal
depends on the efficacy of  the agonist-receptor interaction. Endothelium-
derived relaxing factor(s) initiate relaxation of the vascular seooth suscle
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 setabolisa of arachidonic acid through cyclooxvgunase. Chronic
exposure of the endothelium to alterations in blood flow, oxygwn tension, and
hormones, Js well as pathological conditions, affect the expression of
endothelius—dependent responses.

14




Joseph Parillo M.D,: Director, Department of Critical Care Medicine, Building
10, National Institutes of Health, Bethesda, MD 10814. Effects of
endotoxin(s) on human hemodynamics: Potential protective effects of lipid A

analogues.

Abstract not received.
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Matthew Pollack M.D.: Professor, Department of Medicine, F. Edward Hebert
School of Medicine, Uniformed Services University School of Health Sclenceas,
Bethesda, MD 20814-4799,. Humar monoclonal antibodies to endotoxin: Poteantial
therapy for sepsis.

Abstract not receivad.
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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

[

Abstract not received.
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ROTH, BRYAN L.,*, RAYE Z. LITTEN, JOSEPH C. CARCILLO, AND EVA.

A. SUBA. Naval Medical Research Institute, Bethesda, MD 20814.

Alterations in heoatic and aortic phospholipase-C coupled

receptors and signal transduction in rat intraperitoneal sepsis.
£ terations in alpha-l-adrenergic activity in intraperitoneal sepsis and
endotoxesia in liver and cardiovascular tissue are well described (see Chernow
and Roth, Circ Shock, 1986 for review). Until recently, the sechanisa for this
apparent tachyphylaxis has been unknown. We proposed that receptor-sediated
signal transduction amight, in part, be responsible for this insensitivity. We
found that each step of the alpha~l-adrenergic receptor cascade, including
receptor number, phosphoinositide hydrolysis, calcium mobilization and protein

phosphoryl -“:mn, was decreased in rat intraperitoneal sepsis. These results:

imply that decrements of receptor-sediated signal transduction ‘night be
responsible for the adrenergic insensitivity found in sepsis and endotoxemia.

18




"SPITIER, JOHN J.,%, GREGORY J. BAGBY, CHARLES H. LANG, 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 ultered controi of glucose setabolism, we have studied the
effects of an approximately LD-25 dose of Escherichia coli endotoxin (ET) in
conscious, unrestrained rats. ET markeyly increased arterial glucose
concentration, glucose Ra, recycling and wmetabolic clearance rate (MCR).
Eicosanoids did not seem to be responsible for the altered glucose homeostasis,
since hlocking the cycloorygenase and lipoxygenase - pathways with indomethacin

or BW 753C 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, Ra 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 msetabolic

alterations. ET also elevated glucose uptake by skeletal muscle, and by
several organs that are rich in  mononuclear phagocytes' (liver, spleen,
intestine, skin, 1lung). Thus, the activation of the issune system by ET may,
in part, be responsible for the increased glucose clearance and wsetabolism to
lactate. Although inducible gluconeogenic enzyme activity may be decreased by
ET, hepatic gluconeogenesis is incresed due to the @elevated precursor
concentration delivered to the liver. These stud’es indicate that ET altered
glucose metabolism through modulators of the 1emune system and through
catabolic hormones.

19
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SPITZER, JUDY A.,#*, Louisiana State University, Medical Centor,
New Orleans, LA 70112. Modifications of adrenergic and vasopressxn-

linked lipid metabolisa in endotoresia.
WNe praviously desonstrated zlterations in hepatic vasopressin (VP) and alpha -
adrenergic receptor-ef:ector sechanisas in chronic endotoxemia (Spitzer, J.A.,
Turco, E.R., Deaciuc, I.V., 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 metabolisa after 30h of continuous infusion of a
nonlethal dose of Escherichia coli endatoxin (ET) via an implanted osmotic
. pump. Changes in aesbrane phcspholxp1d (PL) compuosition (increase in sphingo~-
myelin and phosphatidylserine, decrease in phosphatidylchcline) were consistent
with previously docusented functional perturbations. Modula*ion of PL metabo-
' lism in ET cells included a faster and higher incorporation of I2-3H] glycerol
into phosphatidic acid followed by a shift toward the synthesis of triglyceride
and phosphatidylincsitol (PD). Additionally, VP (10-®*M)-induced diglyceride

(D6) accumulation was delayed and reduced 3S0%L in ET cells. Studies with [1-,

1sClarachidonic acid (AA) revealed impaired activation/acylation mechanisms in
ET cells resulting in decreased AA content in PI and increased amounts of [1-
t4C)AA resaining in the free fatty acid pool. Thus, (1) adjustsents in lipid
setabolic flux seem to compensate for catabolic processes known to be triggered
by ET and/or fasting, (2) the disinished D6 signal generation for VP receptor-
linked transduction mechanises 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 excasanoxd
synthesis., (Supp. by NIH grants 6M 32654 and 6M 30312).

20
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CARCILLO, JOSEPH A.%*+2,#, B.L. ROTH®, AND CHRISTOPHER J. HOUGH.3
1Departaent of Anesthesiology and Child Health, George Washington,
University, Washington, D.C.3 ?Surqical Research Division and
3Biochemistry Division, Naval Medical Research Institute, Bethesda,
MD 20814. Endotoxin-derived lipopolysaccharide (LPS) induces c-myc
sRNA axpression in rat hepatic and vascular tissue. .
Molecular bioclogy allows investigation of the role of nuclear function in

disease and therapeuutics. ' The sechanisa of LPS-induced pathology may be more

clearly delineated with greater understanding of the solecular effects of this
importunt sediator of sepsis. We investigated the role of LP3 in c-myc sRNA
sxpression in hepatic and vascular tissue. C-myc ~RNA expression was analyzed
from the liver tissue of male Sprague—Dawley rats after intraperitoneal (IP)
LPS injection, or frum aortae that had been treated with LPS and 5% fetal calf
serue in a physiologic organ bath preparation. C-ayc ®RNA expression was
assayed with Northern Blot analysis and a [3*P] humsan c-myc probe. In aorta,
10 pg/ml LPS induced expreasion at the 2-hr and 4-hr tiee points, while 100
yg/m]l LPS induced increassad expression from 1 through & hr. In liver, 10 mg/kg
IP LP induced c-myc mnRNA expression at 2 hr, while 20 ag/kg IP LPS induced
increagsed expression at the 1-hr time opoint. These results suggest that LPS
can induce c-myc mRNA expression in hepatic and vascular tissue in a dose—
dependent time responsive manner. : '

22
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HERMILLER, James B.,#, I. DEUCIUC+, J.P. MEHEGAN, J.A. SPITIER+,
AND B.L. ROTH. Surgical Research Division, Naval Medical Research -
Institute, Bethesda, MD 20814, and Department of Physiology,
Louisiana State University, Madical Center, New Orleans, LA,
Endotoxemia and sepsis alter hepatic and splenic protein kinase C

receptors.
Protein kinase C (PKC) is essential for the signal transduction of a diverse
© group of extracellular sessengers. Endotoxemia and sepsis have been shown to
profoundly perturb the proximal portions of PKC-linked pathways, resulting in a
.dJown-regulation of PKC-coupled receptors and an attenuation of phosphoinositide
hydrolyisis and synthesis. We postulated that sndotoxemia 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 (SH)-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 "speckled® pattern of PDBu
binding noted in control rats was absent o~ greatly decreased in endotoxin-
infused and septic anisals. These results suggest that endotoxesia and sepsis
either decrease the level of PKC or lower the phorbol-binding affinity of PKC.
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LEE, CHE-HUNG ,#, AKINDELE 0. JOHNSON, ROBERT BROWN, AND LADONNA

WILKERSON. Metabolic Research Division, Naval Medical Research

Institute, Bethesda, MD 20814. Issunological approach of septic

shock ressarch. :

ine monoclonal antibodies (mAb) to lipopolysaccharide (LPS) of Escherichia
1 JS and its lipid A have been generated for studies of the diagnosis,
ention, and- treatsent of Gras—negative sapsis. The isotypes of these sfb
e detersined to be Ig6 or IgM. Results from SDS-polyacrylaside gel
trophoresis and issunoblotting experisents indicated that these afb
ognized the antigenic deterainants on 1lipid A. "In enzyse-linked
osorbent assay (ELISA) using assay plates coated with various lipid A,
h-LPS, and smooth-LPS, the mAb show cross-reactivity with these endotoxins
various B8(-) bacteria such as E. ¢oli, Salmonella, Serratia, etc.,
ly through binding to the lipid A portion of the structure. A reverse
gle radial immunodiffusion (rSRID) methcd is developed for detection of
ibodies to LPS and lipid A. With endotoxin or lipid A incorporated into the
of the ismunodiffusion plates, the antibodies will diffuse from the well
form rconcentric rings of precipitation. This sethod renders the
sibility ot fast streening for tte presence of anti-LPS or anti-lipid A in
samples and is used in the present studies. For detection of the presence
endotoxin, combination of the use of the sAb and a reagent dye was carried
in the agglutination type of reaction. It was founu that the dye reagent
id specific to endotoxin and 6(-) bacteria in double diffusion and bacterial
staining, respectively. In this test, the dyo agglutinates in the presence of
the coexisting mAb and endotoxin, Using this sethod, we were able to screen
thﬁ cerebrospinal fluids (CSF) of the meningitis patients and single out the
that have G(-) bacteria infection. Further studies are required and in
priogress to develop and formulate this method so that it can be used to
quantitate the amount of LPS in the sample.
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NIELSEN, THOR B.,#, AND DAVID K. WOOD. Metaboc:ic Research Division,
Naval tedical Research Institute, Bethesda, MD 20814. DBradykinin (BK)

and antagonists effects on endothelial cell (EC) phosphatidylinositol

astabolise, implications for septic shock. o
The potent vasodilator BK say be a factor in shock, but the action of BK on

the endothelium is unclesr. Ne used a bovine aortic EC line, 6M7372, to
investigate stisulation of phosphatidylinositol turnover and kinin binding.
Confluent EC were incubated for 4 hr at 3JI7¢C with 1 pCi/0.5 ml of (3HI-
inositol. Potential antagonists (2 x 10-"M final) and LiCi (0.01 M final) :
were adcded. After 15 ain, BK was added for &0 ain. The reaction was
terainated by replacing the aupernatant with cold sethanol-HCl. (3H]-Inositol
. phosphate was isolated by chrosatography. Among several novel analogs of BK
tested only one, dArg—fyrg-Pro-Hyp—61y-Thi-Ser-dPhe~Thi-frg, inhibited
stimulation by 10~%M BXK. The antagonist des-arg®l(leu®l-BK aid block
stimulation by 10-*M BK. Kinin binding to receptors was studied with analogs
of BK labeled with %] on tyrosine residues at the amino terminal position
(TIK), the five position (TSBK) or the eight position (T8BK). EC were
trypsinized, washed with O.1aM PMSF in PBS and then frozen.: Each pg EC
protein bound about 12.4 pg TiK, 4.9 pg TSBK and S.8 pg T8BK, which was blocked
by 7 pg/ml BK. Thus both setabolic and binding experisents are consistant _
with dual modes of BK action on EC. #We are probing differential sodulation of
these pathways during sepsis. :




PARENT, JAMES B.,#, Metabolic Research Division, Naval Medical

Research Institute, Bethesda, MD 20814. Core-specific recepiors

for lipopolysaccharide (LPS) on liver cells.
The liver is the sajor organ sediating clearance of LPS fros the blood streaa.
To detersine if hepatocytes have receptors for LPS, we have studied the binding
of seven S-form LPS (isolated from 8. illinois, S. montevideo, and E. coli
strains 4,9,32,75, and 84) and also the binding of five R—form LPS isolated
from S. sinnesota rough sutants (Ra, Rb2, Rc, Rdi, and Re) deficient
in the biosynthesis of their complete (ssocoth) LPS polysaccharide. LPS was
extensively purified and labeled with *3%] to {-5 pCi/pg using Wood's reagent.
All seven of the S~fora LPS tested bind to hepatocytes via specific receptors
since binding iw (1) competable with excess cold LPS, (2) saturable (max
binding from 20-200 ng LPS/10,000 cells), and (3) high affinity (1/2 max
binding at 1-2 pg LPS/al). Of the five R—form LPS tested, only LPS isglated
from Ra and Rb2 mutants (and wild type) desonstrate specific binding to liver
cell receptors. These results suggest that liver cell recuptors recognize the
LPS core region and that high affinity dinding requires LPS maturation beyond
the incomplete core oligosaccharide found in LPS isclated from Rc mutants. A
variety of sugars were tested as inhibitors of LPS binding and only D-Man at 20
oM was a potant inhibitor of binding of all seven S—fora LPS to hepatocytes.
Since several of the LPS twsted lack D-Man in their glycan structure, we
hypothesize that liver cell receptors recognize, in part, L-glycero-D-
sannoheptose in the LPS core. :
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YAFFE, L.,#, A. BERNING, 8. HOOK, AND K. KLJAWA. Pathophysiology

Division, Naval Medical Research Institute, Bethesda, MD 20814.

Effect of sacrophage inhibition in carrageenan and galactosuinr—

induced sensitivity to low-dose endotoxin.

We have exasined the influence of macrophage inhibitors in two lethal, low-dose
lipopolysaccharide (LPS) aodel systess. Frocedures used include low-dose LPS
sansitivity induced by a 24-hour pretreatsent of aice with { mg intraperitoneal
carragesnan followed by 0.3-2 pg LPS, as well  as an 8-10 mg D~galactosamine
intraperitoneal adsinistration immediately followed by low-dose LPS. Trypan
blue (12 ag/mouse), thought to block the release of msacrophage-derived tumor
necrosis factor (TNF), failed to prevent the lethal effects of LPS in either
carrageenan or D—galactosamine treated 8- to 12-week-old Ralb/c aice. However,
in vivo administered silica particles, known to be cytotoxic for sacrophages,
clearly prevented the lethal effects of LPS. These results suggest tnat LPS
lethality can be prevented by msacrophage cytotoxic agents, though an inhibitor
thought to be specific for the releise of TNF failed to provide in vivo
protection against LPS lethality.
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WILLIAMS, TAFFY,#, SUSAN GARTNER, LYNNE HOBAN, JOSEPH NEVOLA, THOMAS
MCKENNA, TIMOTHY MORRISON, ANNIE STATON, JOHN LEUDERS, AND DAVID RUESCH.
Naval Medical Reswarch Institute, Bethesda, MD 20814. Possible role of -

bacterial adherence and bacterial adhesins in sepsis and septic shock.

Both bacterial adherence and bacterial adhesin proteins play an isportant role
in nosocomial infections, but their relationships to sepsis have yst to be
examined. An in vitro study of bacterial adherence/adhesins is being exasined
using E. coli strain 24699 (06:1K13), a pathogenic strain expressing type 1 pili.
These studies consist of seasuring 1) the binding of 24C-labeled bacteria to
various rat tissues and 2) the production of interleukin-{f by illicted
sacrophages stimulated with type 1 pili. At present, the data suggests that
bacterial adherence may play a role in the establishsent of wound infections
and the bacterial adhesins msay affect production of sediators involved in
septic shock. ' [
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Bankey, Paul, Wher ‘en Wang, Ravinder Singh, Ann Carlson, and Frank
Cerra. Department of Surgery, University of Hinnesota,vninneapolia, MN
55455. Platelet activating factor (PAF) primes macrophage for
lipopolysaccharide (LPS) signaled tumor necrosis factor (INF) release:
mechanisa by rapid increase in intracellular calcium.

Bersten, Andrew, Moshe Bcfsch, Ande Neil, Michael Troster, Albert

_Driedger, Prank Rutledge and Williawm Sibbald. Victoria Hospital, P.0. Box

5375, The University of Western Ontario, London, Canada N6A 4G5.
Myocardisl injury despite adequate oxygen transport in a model of sepsis.

Bottoms, Gerald D., Susan Gimarc, Victor Hutto, Gordon Coppoc, and Gary
Lantz. Purdue University, School of Veterinary Medicine, West Lafayette,
IN 47907. Plasms concentraticns of endotoxin following jugular or portal
injections of endotoxin, and intestinal ischemia.
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Surgery, University of Texas Southwestern Medical Center, Dallas, TX
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Gartner, Susan L., Thomas M. McKenna, John Leuders, David Reusch, Annie
Staton, Timothy Morrison, and Taffy J. Williams. Metabolic Research
Division, Naval Medical Research Institute, Bethesda, MD 20814, Type 1
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macrophages.

Hoban, Lynne, Alan J. Paschell, Joseph J. Nevola, Jon Eckstein, 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 gseptic shock stimulate the clinical condition?

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

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‘aasay for endotoxenia.

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

Kier, Anmn 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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Mazuski, John E., Mariastela Ortiz, Howard C. Towle, and Frank B. Cerra.
Department of Surgery and Biochemistry, University of Minnesota,
Minneapolis, MN 55455. Direct control of hepatocyte protein synthesis by
endotoxin: pretranslational regulation of a 23 kD secretory protein.

Nevola, Joseph J., Lynne D. Hoban and Taffy J. Williams. Naval Medical
Research Institute, Bethesda, MD 20814. In vitro adherence of a -
pathogenic strain of Escherichia coli to selected rat tissues.

Paschall, J. Alan, Lynne D. Hoban, Joseph J. Nevola, Lorenzo Jones, David
Reusch, Roger Johnsonbaugh, and Joseph Carcillo. Children's Hospital
National Medical Cenfer, Washington, D.C. 20010 and Surgical Research
Division and Metabolic Research Division, Naval Medical Research
Institute, Bethesda, MD 20814. A model of cxygen utilization and
extraction in septic shock.
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BANKEY, PAUL,#, WHEN YEN WANS, RAVINDER GINGH, ANN CARL.SON, AND
FRANK CERRA. Departmsent of Surgery, University of Minnesota,
Minneapolis, MN 55455. Platelet activating factor (PAF) primes

macrophage for lipopolysaccharide (LPS) signaled tusor necrosis
factor (INF) release: msechanisa by rapid increase in intracellular

calcium. .
Recant investigation han linked sesbrane inositol phospholipid hydrolysis
and resultant intracellular calcium (Ca++li flux with sacrophage activation.
We have been interested in the role of this signal transduction pathway in

. sacrophage cvtokine production. Elicited peritoneal sacrophages were

stimulated with PAF alone, LPS alone, or the cosbination. Resulting changes
in intracellular calcium and TNF production were dssayed using the fluores-
cent probe Indo~1 and L929 cell lysis, respectively. PAF induced a rapid
change in intracellular calcium to levels from 110nM to greater than ipM
within S5 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 fluxi however, treatment prior to LPS
triggering (100ng/ml) increased subsequent TNF activity $rom 2+/-2 units to
27+/-4 units.. Additional studies have assessed phosphatidylinositol turnover
(P1) and inositol triphosphate (IP-3) production by PAF and LPS using 44—
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 these 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 TROSTER, ALBERT
DRIEDGER, FRANK RUTLEDGE, AND WILLIAM SIBBALD. Victoria Hospital,

P.0. Box 5375, The University of Western Ontario, London, Canada N&6A 4GS.
Myocardial injury despite adequate oxyqgen transport in a model of sepsis.
The etiology of the depression in ventricular contractility characterizing
sepsis is unclear. To exasine the hypothesis that myocardial injury in sepsis
results from ischemia, myccardial oxygen transport (Mlst) was assessed in 8
shewp before and 48-72 hours after induction aof nonhypowvansive sepsis by cecal
ligation and perforation (CLP). Subsequently, biopsies of LV were taken from

a similar group of animals 48 hours after sham laparotomy, or  at 24-hour

intervals post-CLP for morphological examination. ' Results (mean & SD, #p<.05
paired t-test) The Cl increased following CLP (4.1 £ 0.2 to 4.8 % .09
L/min/M2%), while wmsean BP was unchanged. Morphologically, the LV displayed
diffuse injury characterized by interstitial and cellular edema, contraction
bands, mitochondrial degeneration, and positive PTAH staining. Concurrently,
LVOy consumption rose (9.7 £ 2.1 to 18.3 = 4.8 =a1/100g/ain#) as did LV flows
(105.8 £ 32.1 to 246.0 £ 98.1 £1/100g/min#). LV endo/epi ratios also rose (1.2

£ 0.1 to 1.29 £ 0.1#), while LV lactate metabolise was unchanged. Conclusion

Despite an apparently adequate increase in MOat, diffuse tissue injury
characterized norsotensive sepsis in this model. While not excluding ischemia,
this study suggests other sechanises msay cause the myocardial injury.
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BOTTOMS, SERALD D.,#, SUSAN GIMARC, VICTOR HUTTO, GORDON COPPOC, AND

GARY LANTZ. Purdue University, School of Veterinary Medicine, West

Lafayette, IN 47907. 'Plassa concentrations of endotoxin following

Jugular or portal injections of endotaxin, and intestinal ischemia.
Endotoxin (LPS) was quantitated in canine plasea using the Limulus asebocyte
lysate (LAL) chromogenic testing procedure. The assay was validated for
sansitivity (10 pg/sl), recovery (90-110%), intra-assay precision (Cv=3,3),
inter-assay precision (Cv=10), and stability of diluted, heat~treated, frozen
samples (at least 8 wk). Analysis of canine plassa samples following sublethal
IV (jugular or portal) injections of LFS revealed a rapid phase of clearance
AT 1/2, <2 ain) followed by a prolonged plateau of LPS just above baseline.

Plassa LPS increased from undetectable amounts to > 100 pg/ml within 30 ain

following ischemia due to hesorrhage and to > 600 pg/ml by 2 hr following
ischemia due to gastric dilation-volvulus (6DV). The LAL-chrosogenic procedure
is 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 plassa LPS occurred following intestinal
ischemia due to hemcrrhage or GDV. This indicates that LPS leaks into the
circulation following intestinal ischesia and supports the concept  that
cndothou'ia is a component of hesorrhagic shock and GDV.
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‘DUNN, CHARLES W.,#, JURETA W. HORTON, AND PAULA B. WALKER. Departmsent

of Surgery, University of Texas Southwestern Wedical Center, Dallas, TX

75235-9031. Immunostimulant plus broad spectrum antibiotic snhance

survival in fecal peritonitis. .
Previous studies showed 24-hr pretreatasnt with an imsunostisulant suraayl
dipeptide (MDP) alone snhanced survival in a peritonitis rat sodel. However,
no data is available regarding concomitant use of antibiotics and: MDP. This
study used MDP (3 g/gm) in combination with Cefoxitin (13 w=g/kg) in a husan
fecal peritonitis rat sodel. The +{ecal inoculum consisted of process human
stool with predominant ‘organises being E. coli 2x10® orqg/aly E. cloacae 3Ix107
org/ml, B. ovatus 1x10*® org/ml, and Clostridia sp. 1x107 org/ml. Sprague-
Dawley rats (103) were divided into four groups and riceived a .2cc fecal
inoculum. Blood cultures (BC) were obtained at 4 and 24 hr post-inocula and
all animals were followed for 7 days and sacr: ficed.

- ] BC 4 hr BC 24 hr Survival
Broup N Treatsent (Txt) log org/el _ 10q org/ml $ %
1 28 Control, no txt 3.4 4.6 1(3%)
11 256 antibx at inoc ' 2.4 -8 14(54%)
III 25 24 hr pretxt MDP aiiy 3.4 ‘29 - 12(48%)
v 24 24 hr cretxt MDP + antibx at inoc 1.1¢ 3. 440 24 (100%) #on

#IV < I, 11,111, p <0.05, w#@ II III, IV, NS. #s#l < I1,III ¢ IV, p <0.03
This study demonstrates an additive effect of 24-hr pretreatsent with MDP and
systesic antibiotic in a fecal peritonitis rat msodel. Clinical application of

MDP may be as a prophylactic agent in surgical procedures with high septic
risk.
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BARTNER, SUSAN L.,#, THOMAS M. MCKENNA, JOHN LSUDERS, DAVID REUSCH,
ANNIE STATON, TIMOTHY MORRISON, AND TAFFY J. WILLIAMS. Metabolic
Research Division, Naval Medical Research Institute, Bethesda, MD

20814, Type I pili from E. coli stisulate interleukin-i groduction
in rat peritoneal sacrophages.

Surface components of Gras-negative bacteria, such as pili, say interact with -

host cells and alter pathogenesis. We isolated and purified a mannose-speci-
fic Type I pili from E. coli. Various concentrations of pili were incubated
with rat peritoneal sacrophages and the supernatants were analyzed for
interleukin-1 (IL-1) by the thymctyte stimulation assay. We report that pili
increase IL-1 production in n doso-dcpmdmt manner.

Condition IL-1, pg/ml % SD
Control 0.9 ¢ 0.9
Pili, 0.05 ug/ml 110 £t &0
Pili, 0.3 ug/ml . 420 t 140
Pili, 5.0 ug/ml B850 * 210

Endotoxin contamination was estimated by GLC analysis for glucosumc using
representative endotoxins as a standard. Estimates indicate pili contained

no sore than 3.9% endotoxin. Experiments using comsercially available lipo-
polysaccharide (LPS) indicate this level of LPS could not, by itself, account
for the enhanced IL-1 production. We conclude that bacterial components such
as pili, acting alone or with LPS, may alter host imsune responsas.
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HOBAN, LYNNE,#, ALAN J. PASCHALL+, JOSEPH J. NEVOLA, JON ECKSTEIN,

LYN YAFFE, BYRON ROWE, AND JOSEPH CARCILLO+. Surgical Ressarch

Division, Naval Medical Research Institute, Bethesda, MD 20814

and Children’s Hospital National Medical Center, Washington, D.C.

20010. Dg lethal E. coli models of septic shock stisulate the

clinical condition? ' .
Bacterial infusions are comsonly used to produce an anisal sadel of sepsis for
therapeutic trials. In this study, wa exasine whether Escherichia coli intra-
peritoneal infusion in an awake porcine model of septic shock is representative
of the clinical hemsodynamic septic syndrose. Three dose ranges of live
bacteria were utilizeds 1-2x10%° bacteria/kg (6roup A), 3-5x10%° bacteria/kg
(Group B), and 10-135x103° bacteriu/kg (Group C). Awake anisals were monitored
over a 24-hour period following infusion. All animals mhibited lethargy,
tachypnea, tachycardia, tesperature instability, and positive blood cultures

within 2 hours of bacterial infusion. Marked pulsonary hypertension with
el evated pulmonary and systemic vascular resistances occurred early, followed
by a 50 percent decrease in cardiac output. Group € animals developed

overwhelming hypodynamic shock and died within 7 hours. At 24 hours, Group A
animals had become norsodynamic (cardiac output 5.2 versus control 4.9 L/min).
Broup B animals demonstrated hypotension and a iow SVR, becoming clearly
hyperdynamic with fluid resuscitation (cardiac output 6.4, at 28 hours, versus
control of 4.4 L/min). We conclude that E. coli models of septic shock must: be
carefully characterized as to hesodynasic status, as great variation can appear
with bacterial dose and timse sequence.
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. JOHNSON, A. O.,#, AND C.-H. R. LEE. Metabolic Research Division,
- R Naval Medical Research Institute, Bethesda, MD 20814. Latex
g agglutination test for the detection of anti-endotoxin antibodies

in cersbrospinal fluid. .

Lack of demonstrable husoral antibodies against H. influenzae type b in

children has been associated with increased incidence of

importance of antibody is also a factor in adults, since military recruits

S < ' without antibody to N. meningitidis are esore likely to develop disesase. A

latex agglutination test to detect anti-endotoxin antibodies in seruas or
¥ cerebrospinal fluid (CSF) was developed using solubilized| lipid A for

' sensitization of polybead-carboxylate latex in borate  buffor at pH 8.2. The

. sensitizud latex was stabilized by addition of fatty acid-free bovine albumin

to a final concentration of 0.5 w/v percant. Testing done on &9 children’'s CSF
random samples, suspected of exposure to Gras-negative bacterial infection,
identified 34 samples with readily visible agglutination |against a dark
background, while 15 negative samples appeared uniformly turbid. False
positive reactions, often caused by rheusatoid factors, were ruled out by
rheusa’ex assay. Identical results were obtained by rever single radial
immunodiffusion assay (rSRID) for antiendotoxin detection in agarose gels. The

® esasy-to-perfora assay requires no equipsent and can be perfor in 3 to S ain-
? utes. Thus, the highly sensitive agglutination test will| be a valuable
15 screening tool <for detecting total antiendotoxin present in i ocosproai sed
c e ‘ . patients. This assay can also be used to sonitor the pharsacokinetics of anti-

endotoxin therapy in bacteresia.
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JOHNSON, A. O.,#, C.-H. R. LEE, AND J. M. CAMPOS+. Metabolic

Resarch Division, Naval Medical Research Institute, Bethesda, MD

20814 and Children‘'s Hospital National Medical Center, Hashingtm.

D.C. 20010. New endotoxin reagent assay for endotoxesia. .
In recent years, growing sedical costs have prompted a distinct trend toward
 sisplified diagnostic imsuncassay procedures .that reqiire wmsinisal tise and
equipsent to perfora. A new JLN endotoxin reagent was used to develop a
highly sensitive and specific agglutination assay for detecting Sras-negative
bacterial endotoxin in biological and nonbiological fluids. ' The test is
perforsed by mixing a test sasple with JLN endoloxin reagent on a microvue card
(18 m» circle), followed by rotation on a clinical rotator at 130 £ 2 RPM or by
hand. A positive reaction is visualized after S minutes by a slight color
change and the presence of colored precipitate. The JLN reagent-based assay
detected Escherichia coli reference standard endotoxin (EC-S, U. S. Food and

Drug Adeinistration) in the range of less than 1 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 Eras—negative bacterial
aeningitis as well as aid in the subsequent sanagesent and therapy of patients.
Detection and correlation of endotoxin levels with various disesses, such as
septicemia, are now being studied.




KANG, YUAN-HSU,#, LORRITA P. WATSON, ROBERT WILLIAMS, AND MACK HOLT.

Pathophysiology Division, Naval Medical Research Institute, Bethesda,

MD 2C814. Effect of bacterial endotoxin on Ca®*-ATPase and calmodulin

in rat hepatocytes.
Ow previous studies indicate 'that bactcrial ondotoxin, lipopolysaccharide
(LPS), increases intracellular calciun associated with endoplassic reticulum
and mitochondria in rat hepatocytes. It is known that Ca®*-ATPase, an ATP-
driven Ca® puap, and calmodulin (CAM), an intracellular calcium receptor, are
involved in the requlation of intracellular calciua. The present study was
designed to examine the effect of LPS on the activity of Ca®*-ATPase and CAM in
rat hepatocytes. Livers were fixed by perfusion with 3% paraforsal- dehyde 24
hours aftor I.V. administration of 10 mg/kg LPS (E. coli, 0111:B4) and then
processed for ultracytochemical localization of Ca2*-ATPase and ismunostaining .
of CAM. Results showed that Ca®*-ATPase activity in the hepatocytes of
endotoxic rats was distinctly decreased on the plasaa sesbranes surrounding
bile canaliculi and spaces of Disse as compared to those in the controls. The
hepatocytes of endotoxic rats were mors intensely stained for CAM than those of
controls. These LPS-induced changes in Ca®™-ATPase activity and CAM are
consistent with the increase uf intracellular calcium in endotoxic hepatocytes.
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KIER, ANN B.,#, University of Cincinnati ical School,

* Cincinnati, OH 43247. Hageman factor (factor XII) deficien
‘ in cats results in a significantly decreased localized Shwartzsan
) ) reaction. -
In vitro, Hagesin factor (HF) can be activated by endotoxin. The classical
localized Shwartzsan reaction (LSR) was pr ad in dosestic cats by a
preparative intradersal (ID) injection of 0.4 |mg sndotoxin (0111:B4) per kg
body weight, followed 18 hours later by a pr ative intravascular injection
of the sase dose of endotoxin. Blood samples were collected at 0, t, 2, 4, 18,
19, 20, 22, 48, 72, 120, 144, and 240 hours after the first injection, and were
analyzed for a complete blood count, platslet count, HF activity, and total
serum protein, fibrinogen, and fibrinogen degradation product concentration.
Skin biopsies were taken for quantitative histopathologic evaluation froe the
endotoxin ID injection sites at 1, 2, and 4 hours after the second endotoxin
’ injection. Cats genetically deficient in HF had a decrecsad sagnitude of
’ change in platelet count, neutrophil count, d fibrinogen concentration
as compared to cats having norsal HF activity. There was a statistically
significant decrease in the histopathologic ity the LSR skin lesions in-
the HF deficient cats, including a decrease in fibrin deposition, throsbi

° forsation, . necrosis, inflamsatory cell accusulation, vasculitis, and
hesorrhage. Thus the absence of HF in this sode]l system had a protectiva
v effect against endotoxin-induced lesions. V!
K
. B
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. MAZUSK1, JOHN E.,#, MARIASTELA ORTIZ, HOWARD C. TOWLE, AND FRANK
B. CERRA. Departsent of Surgery and Biochemistry, University of
Minnesota, Minneapolis, MN 535455. Direct control of hepatocyte
protein synthesis by endotoxins pretranslational requlation of a

23 kD secretory protein.
The principal regulators of hepatic acute phase protein synthesis are felt to

be various sonckines, although a few of these proteins say also be controlled
by glucocorticoids. We have recently identified a 23 kD secretory protein
which is synthesized by cultured surine hepatocytes in response to the monokine
interleukin-1, glucocorticoid hormones and lipopolysaccharide (LPS). This
latter effect appears to represent a direct actiun of endotoxin on hepatocytes,
since it occurs in the absence of significant sonokine release by these
cultures. The present experiments indicate that requlation of this protein is
at the ®RNA level. RNA isolated from livers of mice stisulated in vivo with
LPS was subjected to in vivo translation using the reticulocyte lysate systea.
Translation of RNA from LPS-treated souse liver, but not from control souse
.liver, gave rise to a 23 kD polypeptide very sisilar to that secreted by
hepatocytes. Translation of RNA isolated from cultured hepatocytes treated in
vitro with LPS produced an identical 23 kD polypeptide. These experisents
indicate that the regulation of this 23 kD protein, both in vivo and in vitro,
is prisarily at the RNA level. At present, efforts are under way to obtain a
tDNA clone corresponding to this protein.




NEVOLA, JOSEPH, J..*, LYNNE D. HOBPAN, AND TAFFY J. WILLIAMS.
Naval Medical Research Institute, Bethesda, MD 20814,
In vitro adherence of a pathogenic strain of Escherichia coli
to selected rat tissues.
bacterial adherence to exposed ftissues uy be the first step in the patho-
genesis of wound infection. The specificity of such bacterial adherence
to whole tissue is undeterained. UWe investigated in vitro adherence of
E. coli strain 2699 (06:Ki3), a pathogenic strain which expresses type 1
pili., “C-labclod E. coli was found to adhere to rat tissues in this
order: shaved skin > abdominal suscle > calcium hydroxide/calciuma thio~
glycolate treated skin > kidney. Pretreatmsent of suscle and skin with
alpha~-sethyl -D-sammopyranoside, a pilx-bindinq inhibitor, reduced the
- levels of adhesion.
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PASCHALL, J. ALAN.%,#, LYNNE D. HOBAN®, JOSEPH J. NEVOLAS®, LORENZO JONES2,
DAVID REUSCH, ROGER JOHNSONBAUGH, AND JOSEPH CARCILLO. *Children’s
Hospital National Medical Center, Washington, D.C. 20010 and ?Surgical
Research Division and 3Metabolic Research Division, Naval Medical Research
Institute, Bethesda, MD 20814. A sodel of oxygen utilization and
extraction in saptic shock.
‘It has been proposad that in septic shock two groups of patients with differ-
ing oxygen utilization exist. One group exhibits high oxygen consumption and a
lower ocortality. The other exhibits decreased oxygen consumption that is pro-
portional to delivery and has a higher sortality. Escherichia coli strain B7.
{086:K61) was infusaed in the intraperitoneal space of male yucatan ainipigs to
induce sepsis. Two dose ranges were used: 1-2 x 10%° bacteria/kg (Group A)
" and 3-5 x 10%° bhacteria/kg (Broup B). The animals exhibited clinical mani-
festations of sepsis and positive blood cultures 2 hr post infusion. On the
following day, surviving anisals were studied without the influsnce of
anesthesia. All animals were clinically ill with continued positive blood
cultures. Broup A demonstrated normodynasic cardiovascular function with an
increased oxygen utilization (282 aL O3 min versus control 248 al. Ox/sin) and
higher point of critical oxygen delivery (480 al. Ox/min versus control 400 mlL
Oa/ain). Group B desonstrated hyperdynamic cardiovascular function with
deficient oxygen utilization, dependent on flow (127 sl Ox/min increasing to
281 al. Ox/min with increasing cardiac output). These anisals sisulate observed
clinical abnormalities in oxygen utilization in septic shock and should allow
comparison of treatsent sodalities to increase tissue oxygen consumption.




