Bulletin of Experimental Biology and Medicine, Ne 11, 1998 BIOPHYSICS AND BIOCHEMISTRY

1129

Effect of Phagocyte Stimulation on Nonspecific
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Experiments on rats show a positive effect of prodigiosan phagocyte stimulation on
humoral-cell interaction in the phagocytosis system in traumatic and burn shock accom-
panied by improvement of organism’s resistance to extreme factors. Prodigiosan stimulation
in the torpid phase against the background of altered phagocyte reactivity produced less

pronounced and ambiguous effects.
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Our previous studies of the humoral and cellular
components of phagocytosis at the early stages of
traumatic and burn disease revealed complex struc-
tural and functional changes in stellate reticulo-
endotheliocytes (SRE), alveolar macrophages (AM),
and neutrophils accompanied by shifts in the content
of the nonspecific plasma opsonin fibronectin. It has
been shown that macro- and microphage suppression
against the background of hypofibronectinemia re-
flects the severity of postaggressive states and usually
disappears in natural relieve of the shock [4-6]. These
findings agree with the published data that organism’s
resistance to extreme factors strongly depends on the
functional state of the phagocytosis system and
plasma opsonizing activity [2,9,10,12,15}. In light of
this, the search for new drugs that modulate phago-
cytic activity and improve nonspecific organism’s
resistance in shock is an important medical problem
[4,8,11,13,14].

MATERIALS AND METHODS

Experiments were carried out on albino rats. To
stimulate phagocytes, 0.005% prodigiosan (bacterial
polysaccharide) was injected intraperitoneally in a
dose of 25 pg/100g body weight 24 h before mech-
anical or thermal trauma or at the peak of the torpid
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phase of traumatic or burn shock. Phagocytic capa-
city of the hepatic reticuloendothelial system was
assessed by the clearance of gelatinized casein ink
{3]. To this end, elimination half-time and elimina-
tion rate constant were calculated and SRE con-
taining ink particles were counted a histological pre-
parations. Total cytosis and cytogram of the bron-
choalveolar lavage were determined, and dead cells
were counted using the methylene blue exclusion test
[3]. Functional state of AM and peripheral blood
neutrophils was assessed using 24-h E. coli 065 cul-
ture. The parameters of phagocytosis, phagocytic
index, and phagocytic number were determined with
allowance for changes in totai AM and neutrophil
counts and shift in differential leukocyte count {7].
Oxygen-dependent metabolism was assessed by tetra-
zolium nitroblue (TNB) reduction in spontaneous
(sTNB) and induced (iTNB) tests, coefficient of
stimulation was also calculated. Plasma fibronectin
was measured by enzyme-linked immunosorbent
assay [1]. Samples for electron microscopy were
prepared using routine techniques. The data were
processed statistically using parametric ANOVA tests.

RESULTS

Prodigiosan induced the accumulation of mono-
nuclear cells in the microcirculatory bed of the liver
and lungs; the number of mature SRE and AM, as
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Fig. 1. Content of plasma fibronectin (dark bars) and elimination rate
constant (light bars) in shock-associated damages and phagocyte
stimulation. 7) stimulation in intact rats. Traumatic shock: torpid
phase (2), after stimulation (3), relieve without (4) and after
stimulation (5). Burn shock: torpid phase (6), after stimulation (7),
relieve without (8) and after stimulation (9).

microphages with destructive changes were uncom-
mon. It should be noted that these structural, ultra-
structural, and functional changes in phagocytes as
well as variations in the blood fibronectin content
were observed only in 75-80% prodigiosan-treated
rats. This suggests that the stimulating. effect of pro-
digiosan depends on the initial reactivity of phago-
cytes. Analysis of individual observations showed that
the total number of neutrophils and their phagocytic
activity increased only in individuals with high initial
potential of these cells.

This relationship was most pronounced in ex-
periments when prodigiosan stimulation was per-
formed at the peak of the torpid phase of traumatic
or burn shock. Under these conditions stimulation
induced less pronounced and ambiguous effects. In
approximately 50% rats stabilization of clinical and
laboratory parameters was followed by complete re-
covery from the shock. Other animals with severe
shock, in whom prodigiosan had practically no effect
on the dynamics of shock, died.
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These findings suggest that accumulation and
short-term activation of macro- and microphages, an
element of immediate adaptive reaction, associated
with post-traumatic toxemia can exhaust functional
reserves of phagocytes in the torpid shock phase so
that additional stimulation of these cell became in-
effective. Thus, the efficiency of modulation of phago-
cyte reactivity for improving nonspecific organism’s
resistance to shock-associated damage depends on
individual reaction to extreme factors which is de-
termined by the initial functional state of the phago-
cyte and blood opsonin systems.
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