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Abstract

SIRS (systemic inflammatory response
syndrome) was developed to imply a clinical
response arising from a non-specific insult
and includes two or more defined variables.
There is a continuum from the development
of SIRS to the onset of sepsis and
progression to septic shock and multiple
organ dysfunctions. The SIRS caused
predominantly by  gram-negative and



gram-positive bacteria.

At present, it is widely believed that
sepsis is caused predominantly by
gram-negative organisms, and endotoxin
LPS (lipopolysaccharide), a substance
produced by these organisms. However,
recent studies show an increasing evidence
of gram-positive sources of  sepsis.
Lipoteichoic acid (LTA), a predominant
component associated with the cell wall of
gram-positive bacteria, can provoke marked
stimulation of sepsis. Sepsis is believed to
result from a complex mechanism involving
activation of a number of cells, most notably
leukocytes, platelets and mcroglia. Microglia
are like macrophages, and reside in the CNS.

Hyperbaric oXygenation (HBO)
involves the use of oxygen under pressure
greater than that found on earth’s surface at
sea level. HBO has been applied as an
adjunct treatment for a variety of clinical
problems such as decompression sickness,
carbon monoxide poisons, burn injury and
wound healing. On the other hand, Thom
(1987) proposed that HBO might be
beneficial in septicemia by a study showing
that intermittent HBO reduced the mortality
in experimental polymicrobial sepsis.
Unfortunately, there is lacking of systematic
studies that are designed to evaluate the
therapeutic values of HBO in septic shock.
However, the role of HBO plays in the
treatment of septic shock is not clear and
warrants further investigations.

In the past few years, we have studied
the inhibitory mechanisms of LPS in
agonist-induced platelet aggregation.
Furthermore, we also accomplished the
preliminary studies of the influence of LTA
on platelets. Therefore, this project will
further explore the detailed mechanisms of
LTA in platelet aggregation in vitro and in
vivo experiments.
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Fig. 1. Tracing curves of LTA on thrombin (0.05 U/mL)-induced aggregation in washed human platelet Zsuspensions.
Platelets were preincubated with LTA (0.1-1.0 pg/mL) and stirred for 10 min, then thrombin was added to trigger
aggregation (upward tracings) and ATP release (downward tracings). A luciferin-luciferase mixture (20 pL)‘was added

1 min before the thrombin to measure the ATP release reaction. The curves are representative examples of four simi-
lar experiments.
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Fig. 2. Time-inhibition curves of LTA on collagen-induced platelet aggregation in human platelet suspensions. Platelets
were preincubated with LTA (0.5 pg/mlL) and incubated for 10-60 min at 37°C, respectively. Collagen (1.0 ng/mL) was
then added to trigger aggregation. The curves are representative examples of four similar experiments.
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Fig. 3 Effect of LTA on PDBu-induced platelet aggregation in human platelets.
Platelets were preincubated with LTA (0.5 and 1.0 pg/ml} for 10 min, then
PDBu (0.03 uM) was added to trigger platelet aggregation. The curves are

representative examples of four similar experiments.




Table 1. Effect of LTA, prostaglandin E,, and nitroglycerin on cyclic AMP and

cyclic GMP formation in washed human platelets.

Dose (ug/ml)  Cyclic AMP Cyclic GMP

(pmol/10° platelets)
Resting 29415 8.6%0.5
Prostaglandin B, 10 uM 120.8 + 18.8' —
Nitroglycerin 10 uM 16.1+0.8
LTA 0.5 pg/ml 35.0£22 8.3+0.2
1.0 pug/ml 68.7 +4.4" 7.6+ 1.0

Platelet suspensions were preincubated with LTA (0.5 and 1 ug/ml) for 10 min

at 37°C. Addition of prostaglandin E; and nitroglycerin in platelet suspensions

serves as a positive control. Data are presented as means = S.E.M. (n=4). "P<

0.001 as compared with the resting groups.



Table 2. Effect of LTA on PDBu-induced 47-kDa protein phosphorylation.

Dose FSL/mm” Inhibition (%)
Resting — 129.2 £ 5.7
PDBu 0.03 (LM) 461.4+10.4°
+LTA 0.5 (ug/ml) 396.0 +4.9" ~14 %

1.0 318.7 £ 13.0° ~30 %

[**P]-labeled platelets were preincubated with LTA (0.5 and 1.0 pg/ml) for 10
min 37°C, then PDBu was added to trigger 47-kDa protein phosphorylation.
Data are presented as means + S.E.M. (n=4). " P < 0.001 as compared with the
resting group. © P < 0.001 as compared with the PDBu group. FSL,

photostimulated luminescence.




Table 3. Effect of LTA and collagen on nitrate formation in washed human

platelets.
Dose (ug/ml) Nitrate (M)
Resting 47 + 0.8
Collagen 5 121 £ 04
LTA 0.5 43 + 03
| 49 £ 0.5

Washed human platelets were preincubated with various concentrations of LTA
(0.5 and 1 pg/ml) for 10 min at 37°C. Addition of collagen (5 pg/ml) in platelet
suspensions serves as a positive control. Data are presented as means +S.E.M.

(n=4).” P <0.001 as compared with the resting groups.




