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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 gg/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- 
t ion  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. coil 065 cul- 
ture. The parameters of phagocytosis, phagocytic 
index, and phagocytic number were determined with 
allowance for changes in total 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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well as peripheral blood neutrophil count and fibro- 
nectin content increased significantly. In the majo- 
rity of  experiments, increased phagocytic and meta- 
bolic activities of  phagocytes with hypertrophy and 
hyperplasia of  cell organelles were noted,  which 
was accompanied by accelerated blood clearance 
(Table 1, Fig. 1). 

After prodigiosan stimulation, individual reac- 
tions to mechanical and thermal injuries were simi- 
lar, the shock was prolonged and mild, the total 
lethality decreased by 20%, and its maximum was 
delayed in comparison with nonstimulated controls. 
Under these condit ions the number of  sinusoidal 
cells considerably surpassed that in the control; the 
number of  phagocytizing SRE and clearance rate in- 
creased. However, despite marked fibronectinemia, 
phagocytosis remained inhibited, the total number of  
AM increased slowly, while the number of  dead AM 
decreased in comparison with nonstimulated animals. 
In the cytogram, the subpopulation of  young and 
typical AM increased in parallel with a decrease in 
the number of  defective macrophages. Functional 
activity of  AM decreased in the sTNB-test  and in- 
creased in the iTNB-test  resulting in a significant 
increase in the stimulation coefficient in comparison 
with the control and shock only. Phagocytic activity 
of  AM was suppressed: phagocytic activity and phago- 
cytic index surpassed those in nonstimulated animals 
to a lesser extent but did not return to the control 
values. 

Marked neutrophilia was obselwed both in sti- 
mulated and nonstimulated rats. The mean para- 
meters of  phagocytic activity and phagocytosis com- 
pletion coefficient slightly increased against tile back- 
ground of  relatively low phagocytic index, spon- 
taneous activity of  neutrophils was reduced, while 
their response to shock-associated damage was pre- 
served. In parallel, blood concentration of immuno- 
active fibronectin increased�9 

Electron microscopy of  liver samples showed 
predominance of  young active SRE with numerous 
processes, compactly arranged cell organelles, and 
the signs of  active endocytosis and biosynthesis in 
different zones of  hepatic lobules, lntracellular struc- 
tures of  AM were characterized by hypertrophy and 
hyperplasia, which indicates mobilization of  phago- 
cytosis for biosynthesis in the majority of  lavage 
macrophages. Blood neutrophil population remained 
heterogeneous; however, polymorphonuclear leuko- 
cytes with extended pseudopodium-like cytoplasmic 
processes became more abundant. These cells were 
characterized by granules adjacent to the cell mem- 
brane, clarified matrix and well-defined contours of  
cell organelles, which probably indicate moderate 
physiological activation of  these cells. Macro- and 
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Fig. 1. Content of plasma flbronectin (dark bars) and elimination rate 
constant (light bars) in shock-associated damages and phagocyte 
stimulation. 1) 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  wi th  destruct ive changes  were u n c o m -  
mon .  It  should be  no ted  that  these  structural,  ul t ra-  
structural ,  and func t iona l  changes  in phagocytes  as 
well as var ia t ions  in the b l o o d  f ibronect in  con ten t  
were  observed on ly  in 75-80% prod ig iosan - t r ea t ed  
rats. This suggests that  the s t imulat ing:  effect o f  p ro -  
digiosan depends  on  the initial react ivi ty o f  phago -  
cytes. Analysis o f  individual observa t ions  showed that  
the total  n u m b e r  o f  neut rophi l s  and  their  phagocyt ic  
activity increased only  in individuals  with high initial 
potent ia l  o f  these  cells. 

This re la t ionship  was m o s t  p r o n o u n c e d  in ex- 
p e r i m e n t s  w h e n  p rod ig iosan  s t i m u l a t i o n  was pe r -  
fo rmed  at the peak  o f  the to rp id  phase  o f  t r aumat ic  
or  burn  shock. U n d e r  these cond i t ions  s t imula t ion  
induced less p r o n o u n c e d  and  a m b i g u o u s  effects. In  
approx ima te ly  50% rats s tabi l iza t ion  o f  clinical and 
labora tory  p a r a m e t e r s  was fo l lowed  by  comple te  re-  
covery  f rom t h e  shock. O t h e r  an ima l s  with severe 
shock, in w h o m  prodigiosan had  practical ly no effect 
on the dynamics  o f  shock,  died. 

These  findings suggest  tha t  a c c u m u l a t i o n  and 
s h o r t - t e r m  activation o f  m a c r o -  and microphages ,  an 
e l e m e n t  o f  immedia te  adapt ive  react ion,  associated 
with  pos t - t r aumat ic  t o x e m i a  can  exhaust  funct ional  
reserves o f  phagocytes  in the  torpid  shock phase so 
that  addi t ional  s t imulat ion o f  these cell b e c a m e  in- 
effective. Thus,  the efficiency o f  modulat ion of  phago-  
cyte react ivi ty for improv ing  nonspecif ic  o rgan ism 's  
res is tance  to shock-assoc ia ted  damage  depends  on 
individual  reaction to ex t r eme  factors which is de- 
t e rmined  by  the initial func t iona l  state of  the phago-  
cyte and  b lood  opsonin  systems.  
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