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Abstract
At present, it is a widely believed that

sepsis Iin  caused predominantly by
gram-negative organisms, and endotoxin

LPS (lipopolysaccharide), a substance
produced by these organisms. The
progression of sepsis is cardiovascular
dysfunction (1e., hypotension,
thrombocytopenia, disseminated

intravascular coagulation) and multiple organ
by dysfunction syndrome (MODS), finally
associated with an increase in the mortality.
Up to now, the important of gram-negative
organisms in the genesis of sepsis has been
emphasized. However, recent studies show
an Increasing evidenced of gram-positive
sources of sepsis. On the basis of this
evidence, it seems reasonable to conclude
that between one third and .one half of all
cases of sepsis are currently caused by
gram-positive organisms and that the
incidence of gram-positive sepsis should

continue to rise for at least the nest few years.

Sepsis is believed to result from a complex
mechanism involving activation of a number
of cells, most notably monocytes,
tymphocytes, neutrophils and platelets as
well as microglia. Microglia are like
macrophages in that they are derived from
mononuclear myeloid progenitors, they




reside in the CNS in a ramified, quiescent
states, bul can readily migratc to sites of
inflammation in the CNS.

One of the chief difficulties in
elucidating how gram-positive organisms
cause sepsis is that they are considerable
differences in cell wall composition among
various gram-positive species. Lipoteichoic
acid (LTA), a predominant component
associated with the cell wall of gram-positive
bacteria, can provoke marked stimulation of
sepsis.

The present project is designed to
compare the relative activities of LPS and
LTA in stimulation of cytokines (i.e., IL-1pB,
TNF¢) and NO release in microglia,
monocytes, lymphocytes, neurophils and
platelets in vitro and ex vivo, respectively.
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Table 1. Effect of LTA on the thromboxane B, formation in washed human

platelets induced by collagen.

Dose (ug/ml) Thromboxane B; (ng/ml)
resting _ 26.7+3.0
collagen 1 57.1+0.6'
+LTA 0.5 50.5 + 0.5"
I 34,5+ 05"

Platelet suspensions were preincubated with LTA (0.5 and 1.0 pg/ml) for 10
min at 37°C, and then collagen (1 ug/ml) was added to trigger thromboxane B,

formation. Data are presented as means = SEM. (n=4). " P < 0.001 as
compared with the resting group; * P < 0.001 as compared with the collagen

group.
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Fig. 1 Effect of LTA-induced superoxide free radical (O,’) formation in
the presence of (A) PMA and (B) fMLP in culture microgha cells.
Microglia cells (1.2 x 10°/ml) were pretreated with various concentrations
of LTA (5, 10, and 20 ug/ml) in the presence PMA (400 nM) or tMLP
(100 nM) for 60 min. The mixtures were centrifuged (10,000 r.p.m.) for
20 min at 25 “C, and the supernatants were then collected for superoxide
free radical (O~} assay. Data are presented as percent control (solvent,
PBS) by mean £ S.E.M. (n=4).
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Fig 2.(A) Tracing curves of LTA on collagen (1 pg/ml)-induced
aggregation and (B) dose-inhibition curve of LTA on collagen (1 ug/ml,
O)-, thrombin (0.05 U/ml, ¥)-, and ADP (10 uM, [J)-induced platelet
aggregation in washed human platelet suspensions. Platelets were
preincubated with LTA (0.1-1.0 pg/ml) and stirred for 10 min, then
agonists were added to trigger aggregation (upward tracings) and ATP
release (downward tracings) (A). Luciferin-luciferase mixture (20 ub)
was added | min before the agonist in order to measure the ATP-release

reaction. Data are presented as percentage of control (means + S.E.M., n
= 4),
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Fig 3. Time-inhibition curves of LTA on collagen (I wg/ml, O)-,
thrombin (0.05 U/ml, ¥)-, and ADP (10 uM, [J)-induced platelet
aggregation in human platelet suspensions. Platelets were preincubated
with LTA (0.5 ng/m!) and incubated for 10-60 min at 37°C, respectively.
Aggregation agonists were then added to trigger aggregation. Data are
presented as a percentage of control (means = S.E.M., n = 4).
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Fig 4. Fluorescence emission spectra of platelet membranes in the (A)
absence or (B) presence of DPH (1 puM). Curves C and D are the
emission spectra of membranes labeled with DPH in the presence of LTA
(C) (0.5 ug/ml) and (D) (1.0 pg/ml) for 10 min. The profiles are
representative examples of four similar experiments.
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Fig 5. Effect of LTA on collagen-induced inositol monophosphate formation in

human platelet suspensions. Platelets were labeled with [3H]-inositol and

stimulated with or without collagen (5 pg/ml) in the presence of LTA (0.5 and

1.0 pg/ml). Data are presented as means *S.E.M. (n

= 5). " P < 0.001 as

compared with the resting group; ¥ P < 0.001 as compared with the collagen

group.
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Fig 6. Effect of LTA on collagen-induced intracellular Ca** mobilization in
Fura 2-AM-loaded human platelets. Platelet suspensions were preincubated
with Fura 2-AM (5 uM) at 37°C for 30 min, followed by the addition of
collagen (1 pg/ml) in the absence or presence of LTA (0.1, 0.5, and 1.0 pg/ml),
which was added 10 min prior to the addition of collagen (1 pg/ml).
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Fig 7.(A) Effect of LTA on phosphorylation of a protein of Mr. 47,000 (P47)
in human platelets challenged with PDBu. Platelets were preincubated with
LTA (0.5 and 1.0 pg/ml) for the indicated time (10 min) before challenge with
PDBu (30 and 50 nM). After addition of PDBu, the reaction mixture was
incubated at 37°Cfor 1 min with stirring. Lane 1, platelets with Tyrode’s
solution; lane 2, platelets with PDBu (30 nM); lane 3, platelets with LTA (1.0
pg/ml) and line 4, with LTA (0.5 pg/ml) for 10 min followed by addition of
PDBu (30 nM); lane 5, platelets with PDBu (50 nM); lane 6, platelets with
LTA (1.0 pg/ml) for 10 min; lane 7, platelets with LTA (2.0 yg/m!) for 60 min.
The arrow indicates a protein of Mr. 47,000 (P47). (B) The relative detection
densities of the radioactive bands were expressed by FSL/mm? (FSL,
photostimulated luminescence). The data are representative examples of four

similar experiments.




