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of the potentiated baseline synthesis of NO) to the 
NO released under the influence of acetylcholine. 

Thus, stress stimulates the baseline synthesis 
of NO by coronary endothel ium. This probably 
causes a decrease m coronary tone and lowers sen- 
sitivity to sodium nitroprusside, and it is also ac- 
companied by a reduction of stimulated endothe- 
l ium-dependent coronary dilatation. 
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Administration of a-tocopherol  before the induction of inflammation reduces the vas- 
cular response and inhibits the leukocyte phase, which limits the development of sec- 
ondary alterations in tissues. During the reparative period fibroblast proliferation is 
suppressed and differentiation is accelerated, whereas the synthetic activity is lowered. 
As a result, the formation of the fibroblast capsule is slowed down. 
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Activation of free-radical oxidation (FRO) is an in- 
tegral component of any inflammatory process [8,9]. 
On the one hand, the products of lipid peroxidation 
play an important role in membrane renewal and 
in the regulation of cell functions [3], while on the 
other hand, excessive accumulation of FRO products 
is an important pathogenic link in the development 
of inflammation: it increases vascular permeability, 
aggravates DNA and plasma membrane damage, and 
affects the metabolism [2], i.e., it potentiates sec- 
ondary alterations. Consequently, elucidation of the 
regularities and mechanisms governing inflammation 
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under conditions where the organism's antioxidant 
potential is high would be conducive toward opti- 
mizing the inflammatory process. The objective of 
this study was therefore to investigate cell and vas- 
cular reactions in inflammation initiated against the 
background of the naturally occurring antioxidant o~- 
tocopherol (o~-TPH). 

MATERIALS AND METHODS 

Experiments were performed on 90 male rats. In- 
flammation was induced by subcutaneous insertion 
of a lx5 m m  celloidm plate in the shank area. 
The animals were assigned to two groups: cx-TPH 
was injected once to group 1 (100 mg/kg intrap- 
eritoneally) one day before the induct ion of in- 
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f lammation.  This dose of a - T P H  is known to 
generate the most potent  antioxidant and stress- 
limiting effects [7]. The concentrat ion of a-TPH 
in the liver increases 5-fold and the native anti- 
oxidant content  increases 20-fold [11]. Group 2 
animals served as the control. Cell reactions in the 
inflammatory focus were assessed using morpho-  
metric methods. 

RESULTS 

Administration of ot-TPH markedly changed the 
response of the microcirculatory bed in the in- 
flammatory focus (Fig. 1). Twelve hours after in- 
sertion of the ceiloidin plate, i.e., during the leu- 
kocyte phase, the inflammatory focus of experi- 
mental animals contained 6.6-fold fewer plethoric 
capillaries (2<0.01), which indicates a markedly 
suppressed vascular reaction. There were no appre- 
ciable differences in the functional activity of mast 
cells in either group (these ceils play an impor- 
tant role in the microcirculatory response); the 
density of the leukocyte infiltrate was similar in 
both groups. However, in group 1 animals the 
peripheral areas of the inflammatory focus con- 
tamed twice as many neutrophils (p<0.05), and the 
thickness of the leukocyte rampart and the maxi- 
mu m neutrophil  density were 1.5- and 1.9-fold 
lower (2<0.05), respectively, than in the control 
group (Fig. 2). Moreover, by the end of the 1st 
day of inf lammation the thickness of the leuko- 
cyte rampart increased due to miga t ion  of neutro- 
phils, being 2.4-fold thicker than in group 1 ani- 
mals (p<0.05, Fig. 2). These observations indicate 
that administration of ot-TPH lowers the rate of 
neutrophil migration from the periphery of the in- 
flammatory focus toward the foreign body. Pro- 
ceeding from the known fact that the lateral mo-  
bility of  lipids and membrane  fluidity are in- 
creased upon  activation of  FRO [4], it is logical 
to assume that ot-TPH diminishes this effect by 
limiting the accumulat ion of free radicals in the 
tissues, thus increasing plasma membrane riNdity, 
and this in turn alters cell adhesive, migration, 
phagocytizing, and proliferative activities, hormonal 
sensitivity, etc. [3], probably including the ability 
of neutrophils to form a solid leukocyte rampart. 
The lack of chemoattractants may be another rea- 
son for the suppressed migration of neutrophils 
from the periphery toward the foreign body, since 
o~-TPH binds reactive oxygen species that form 
active chemotactic  factors while interacting with 
albumin-lipid complexes in the plasma; these fac- 
tors facilitate the infiltration of the inflammatory 
focus with neutrophils [2]. Therefore, the leuko- 
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Fig. I. Dynamics of the density of blood vessels and mast 
cells at the periphery of the inflammatory focus in control and 
~ - T P H - t r e a t e d  animals. Ordinate: number of vessels (per 
5000 ~t 2) (/) and mast cells {per mm 2) (I/). Vessel density in 
control {I) and experimental (2) animals; mast cell density in 
control (3) and experimental (4) animals. 

cyte rampart formed in the focus in experimental 
animals differs from that formed in control ani- 
mals not  only m thickness but also in cell com- 
position. It can be seen from Fig. 2 that the 
neutrophihmacrophage ratio in group 1 animals is 
1:1, whereas in controls it is 2:1. 

During the macrophage phase (the 2nd-3rd day 
of inflammation) the vascular response was less 
pronounced in a-TPH-t rea ted  animals: the num- 
ber of plethoric vessels and their diameters were 
2.5-fold smaller (2<0.05), whereas in the control 
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Fig. 2. N e u t r o p h i l  d e n s i t y  in  l e u k o c y t e  i n f i l t r a t e  at the  
periphery of the inflammatory focus, thickness of the leukocyte 
rampart, and the neut rophi l :macrophage  ratio in it in control 
(I) and ~ - T P H - - t r e a t e d  (2) animals. Ordinate: ~ number  of 
cells in the  pe r iphe ra l  zone (per 1000 ~2); II) th ickness  of 
leukocyte rampart, ~. Diagram: content  of macrophages (black) 
and neutrophi ls  (white) in the leukocyte  rampart,  %. 
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Fig. 3. Density of mature fibroblasts in the fibroblast capsule 
and maximum density of little-differentiated fibroblasts at 
the inflammatory focus periphery in control and c~-TPH- 
treated animals. Ordinate: number of fibroblasts in the 
fibroblast capsule (per 1000 ~t 2) and the peripheral zone (per 
5000 ~t2). Density of mature fibroblasts in control (1) and 
experimental (2) animals; number of little-differentiated 
fibroblasts in control (3} and experimental (4) animals. 

animals not  only capillaries but also arterioles and 
venules were activated (Fig. 1). In both groups, the 
foreign body  was surrounded by  a cellular rampart 
consisting predominantly of macrophages. 

Figure 3 shows that within this observation pe- 
riod many  little-differentiated fibroblasts (11.0+0.7 
cells per 5000 ~t:) appear m the control animals; in 
c~-TPH-treated animals they are much less numer- 
ous (3.7+0.7, p<0.01), which indicates suppression 
of  fibroblast proliferative activity. Considering the 
marked inhibition of the vascular reaction and func- 
tional activity of neutrophils after administration of 
a - T P H ,  one can assume that the concentration of 
plasma factors [10] and neutrophil-secreted trans- 
mit ters  [12] capable of  st imulating proliferative 
processes in the inf lammatory focus is decreased, 
which may  account for the low proliferative activ- 
ity of  the fibroblasts. 

At the same time, in the experimental animals 
more mature fibroblasts were present at the periph- 
ery of  the inf lammatory  focus  and around the 
remnants  of  the rampart  (Fig. 3). These facts in- 
dicate that the rate of  fibroblast differentiation is 
stepped up in a-TPH-treated animals. Moreover, in 
these animals the formation of  collagen fibers starts 
earlier (day 3) than in the controls  (day 5). 

Despite the earlier and more active differentia- 
t ion of  fibroblasts, the ra te  of  fibroblast capsule 
format ion is lower in a - T P H - t r e a t e d  animals. On 

day 5 of  inflammation the collagen content  of  the 
fibroblast capsule in control  animals is 51.7+3.2%, 
while  in expe r imen ta l  an imals  it is 32+2 .9% 
(p<0.05). The decrease in the synthetic function of 
fibroblasts in experimental  rats may  be attributed 
to a higher activity of  mast cells: their number  
increases dramatically by the 5th day of  inflam- 
mation (Fig. 1), and they are concent ra ted  near 
the f ibroblast  capsule,  In con t ro l  animals ,  the 
number  of  mast cells increases by  the 7th day of  
inflammation, and the cells were concentrated pre- 
dominant ly  at the periphery of  the inf lammatory 
focus. Since histamine in mast cells can inhibit 
collagenogenesis [6], the redis tr ibut ion of  these 
cells can cause a decrease in the rate of  collagen 
synthesis by fibroblasts. It should be no ted  that 
the degree of vascularization of  the inf lammatory 
focus in ~-TPH-t rea ted  animals is much  lower. As 
a result, the fibroblast capsule formed after 25 days 
of  observation in these animals is 1.6-fold thinner 
than in the control animals (18.6+1.3 vs. 31.2+22.7 
g, p<0.05), and it contains 1.2-fold more fibroblasts 
(p<0.05) and 13% less co l lagen  (61 .8+3.4  vs. 
71.4+2.9%, p<0.05). 

Thus, restriction of  FRO by c~-TPH even at 
the initial stage of inflammation leads to the sup- 
pression of  the vascular reaction in the inflamma- 
tory focus, inhibition of  the leukocyte  phase and 
of  the proliferat ive act ivi ty of  f ibroblasts ,  and 
stimulation of fibroblast differentiation; however, it 
lowers the rate of  fibroblast capsule formation. 
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