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AIM: Assessment of the effect of various doses of dexamethasone as an inflammation modulator in experimental lipopoly-
saccharide-induced acute lung injury in rats.

MATERIALS AND METHODS: Acute lung injury in rats was modeled by intratracheal administration of cell wall lipo-
polysaccharide from the Salmonella enterica. White male rats were divided into groups: a group of intact animals (n = 10);
the control group (n = 40), in which the animals were simulated acute lung injury without further treatment and removed
from the experiment on day 3; three experimental groups (n = 40), in which, 3 hours after modeling acute lung injury,
and then daily once a day for 3 days, dexamethasone solution was administered intraperitoneally in the following doses:
in group 1 — 0.52 mg/kg (equivalent to 6.0 mg/day for a person), in group 2 — 1.71 mg/kg (20.0 mg/day for a person),
in group 3 — 8.0 mg/kg (94.0 mg/day, pulse therapy for humans). On the 3 day, blood samples were taken from the cau-
dal vena cava in surviving animals for clinical analysis and evaluation of the function of mitochondria of peripheral blood
leukocytes. To determine the severity of local inflammatory reactions and pulmonary edema, bronchoalveolar lavage was
performed with the study of an endopulmonary cytogram and an assessment of pathomorphological changes in the lung
tissue.

RESULTS: indicate that dexamethasone reduces the amount of lung tissue damage and animal mortality, dose-dependently
reduces the functions of mitochondria and the number of lymphocytes and monocytes in peripheral blood, as well as neutro-
phils, lymphocytes and macrophages in bronchoalveolar lavage samples.

CONCLUSION: The use of dexamethasone at a dose of 0.52 mg/kg (equivalent to 6.0 mg/day for humans) is accompanied
by better survival, minimal effect on the viability and functional activity of inflammatory cells. Pulse therapy leads to a signifi-
cant decrease in the number of immunocompetent cells in bronchoalveolar lavage, mitochondrial dysfunction in the form of
a decrease in the ability of these cells to use the reserve power of mitochondrial respiration in response to the action of a stress
factor. Excessive inhibition of immunocompetent cells can contribute to the activation of latent and opportunistic infections,
which must be taken into account when choosing a dosing regimen for glucocorticosteroids.

Keywords: Agilent seahorse XF; acute lung injury; biomodeling; bronchoalveolar lavage; dose-dependent effect; glucocorti-
costeroids; mitochondrial dysfunction.
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Llenv uccnedoeanus. WccnenoBaHue BAMSHUS PasiYHbIX 03 [EKCaMeTa30oHa KaK MOJLyNATOpa BOCManeHUs npu 3Kc-
MepPUMEHTaNTbHOM JIUNOMNOUCaXapua-UHAYLMPOBAHHOM OCTPOM MOBPEXAEHUM JIETKUX Y KPbIC.

Mamepuaner u mMemodel. OcTpoe noBpexAeHWe NErkux y KpbiC MOZENMPOBajM MOCPEACTBOM MHTpaTpaxeasibHo-
ro BBEAEHWs NMnononMcaxapuia KNeTouHoi cTeHku baktepum Salmonella enterica. benble Kpbicbi-camubl bbin pas-
LeNieHbl Ha TPynMny WHTaKTHbIX XUBOTHBIX (n = 10); KoHTponbHy rpynny (n = 40), B KOTOpOW JKMBOTHBIM MOAENMPOBaNy
OCTpOE MOBPEXAEHWE Nerkux be3 [anbHelLero NeYeHns U BbIBOAWIM U3 3KCMEPUMEHTA Ha 3-U CYT; 3 ONbITHbIE FPynMbl
(n = 40), B KoTOpbIX Yepe3 3 4 noc/ie MOAENMPOBAHMSA OCTPOro MOBPEXIEHWUS NIETKMX, @ 3aTeM exeAHeBHO 1 pa3 B AeHb
B TeYeHWe 3 CyT MPUMEHSNM BHYTPMOPIOLLIMHHO pacTBOp [eKcaMmeTasoHa B crefytowmx fosax: B rpynne 1 — 0,52 mr/kr
(3kBuBaneHTHo 6,0 Mr/cyT ans yenoseka); B rpynne 2 — 1,71 mr/kr (20,0 Mr/cyt ans yenoseka); B rpynne 3 — 8,0 Mr/kr
(94,0 mr/cyT, nynbc-Tepanus Ans YenoBeKa). Ha 3-u cyT y BbIKMBLUMX MBOTHbIX 0TOMPany npobbl KPOBYM W3 KayLanbHOW Mo-
N0V BEHbI 151 NPOBEAEHUA KIIMHUYECKOr0 aHanu3a M OLEHKN QYHKLIMM MUTOXOHIPUIA IEMKOLMTOB nepudepuyecKon Kposu.
[ins onpepeneHus CTeneHu BbIPaXEHHOCTU MECTHBIX BOCMANUTESbHBIX PeaKLmuii M OTeKa NIErKUX NpOBOAMNM BpoHXoanbBeo-
NAPHOE N1aBaXKMpOBaHUe C UCCej0BaHUEM 3HA0MYIbMOHA/BHOM LIMTOrPaMMbl U OLLEHKY MaTOMOP(ONIOrMyeckux U3MeHeHui
B JIEFO4HOM TKaHM.

OcHoBHble pe3ynbTaTbl paboThl CBUAETENBCTBYIOT, YTO JEKCAMETa30H YMeHbLUAEeT 06beM NOBPEKAEHUS NIErOYHON TKaHM
W NIeTanbHOCTb KMBOTHbIX, A,0303aBUCUMO CHUXAET DYHKLMM MUTOXOHLPUI M KONMYECTBO IMMGMOLMTOB U MOHOLMTOB B Nepu-
(hepunyecKomn Kpoeu, a TaKKe HeMTpodmnoB, MIMMGOLMTOB M MaKpodaroB B Npobax BpoHX0anbBEONAPHOrO NaBaxa.

3aknioueHue. lpuMeHeHne feKkcameTtasoHa B fo3e 0,52 Mr/kr (akBuBaneHT 6,0 Mr/cyT Ans 4YenoBeKa) CONPOBOKAAETCS
NyyLLei BbIKMBAEMOCTbH), MUHMMASIbHBIM BIIUSIHUEM HA XM3HECNOCOBHOCTb M (YHKLUMOHANBHYI0 aKTUBHOCTb KNETOK BOC-
nanenus. lynbc-Tepanus NpUBOAUT K 3HAUMMOMY YMEHBLLEHUIO KOTMYECTBA MMMYHOKOMMETEHTHBIX K/ETOK B bpoHxoanbse-
0NSIPHOM JlaBaxke, MUTOXOHAPHUANbHON AUCPYHKLUMM B BUAE CHUKEHWS CMOCOBHOCTM 3TUX KIIETOK MCMOJb30BaTh Pe3epBHYI0
MOLLHOCTb MUTOXOHAPUANbLHOTO AbIXaHUs B OTBET Ha AelcTBMe CTpeccoBoro daktopa. M3bbiTouHoe yrHeTeHne UMMYHOKOM-
NeTEHTHbIX KNIETOK MOXKET CNOCODCTBOBATb aKTMBALMU JTATEHTHBIX U OMMOPTYHUCTUYECKUX UHAEKLMIA, YTO HEOOXOAMMO yum-
TbIBaTb NPV BbIDOPE peXuMa L03MPOBaHUA TIOKOPTUKOCTEPOULOB.

KnioueBble cnoa: Agilent seahorse XF; buoMoaenupoBaHue; bpoHX0anbBeONAPHLIA NaBaX; MOKOKOPTUKOCTEPOUADI;
MWUTOXOHApPUWasbHasA AUCHYHKLMS; 0CTPOE NOBPEXAEHUE NIEFKUX.
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BACKGROUND

Currently, recommendations in the medical scientific
community are contradictory regarding dosing regimens,
preferred drug, timing of administration, and duration of
glucocorticosteroid (GCS) therapy for severe lung injury
associated with diseases such as acute respiratory dis-
tress syndrome (ARDS) in adults, severe novel coronavi-
rus infection (NCI), and severe pneumonia.

Clinical studies have indicated a decrease in the
risk of death, particularly in ARDS, while taking low
GCS doses, and an increase during pulse therapy [1, 2].
For example, a comparison of pulse therapy, performed
for several days, with standard doses of GCS equivalent
to 0.5-1.5 mg/kg of methylprednisolone revealed in-
creased risks of lethal outcomes during pulse therapy
[1, 3.

The high mortality rates (30%—65%) in patients with
diseases accompanied by severe lung damage and the
lack of highly effective methods of treatment necessitate
the search for effective and safe pharmacological therapy
(4, 5].

One of the methods to search for the best means of
diagnosing, treating, and preventing ARDS in humans
is experimental biomodeling of acute lung injury (ALI)
in laboratory animals, which exhibited similar clini-
cal manifestations of ARDS to the extent possible [6].
The lipopolysaccharide (LPS)-induced ALl model in labo-
ratory animals is highly reproducible and manifests as
diffuse bilateral lung damage, which fully meets modern
scientific and experimental requirements [7].

According to modern recommendations, GCSs are part
of the complex treatment of ARDS, severe NCI, and se-
vere pneumonia in humans complicated by ARDS and/or
septic shock and are being actively studied to evaluate
their efficiency in the treatment of experimental ALl in
animals [4, 5, 8-10].

The evaluation of the inflammatory response with a
whole range of clinical, laboratory, instrumental, and
morphological research methods, in our opinion, will
complement the understanding of the effect of GCS on
the body.

The work aimed to study the effect of various doses
of dexamethasone as an inflammation modulator in ex-
perimental LPS-induced ALl in mice.

MATERIALS AND METHODS

The study was performed on 170 outbred male mice
(age 8-10 weeks, bodyweight 310-320 g). The animals
were kept in vivarium conditions in compliance with
basic zoohygienic requirements: temperature range
of 22°C-24°C, 12 h of daylight, and free access to food
and water. The study was performed in accordance with
the requirements of the Order of the Ministry of Health of
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Russia dated April 1, 2016, No. 199n “On approval of the
Rules of good laboratory practice.”

ALI was modeled by intratracheal (i/t) administration
of LPS of the cell wall of Salmonella enterica (Sigma-
Aldrich) at a dose of 20 mg/kg. Before i/t administra-
tion, the animals were anesthetized with an intraperito-
neal (i/p) injection of Zoletil 100 at a dose of 4.0 mg/kg.
In this study, i/t administration of LPS was performed
using a probe for rats (MicroSprayer® Aerosolizer, model
IA-1B, USA) 5 min after anesthesia induction.

The animals were randomly distributed into five
groups, namely, intact group (n = 10), control group with
ALI (n = 40), and experimental groups 1-3 (n = 10 in each
group) where dexamethasone was administered at doses
of 0.52, 1.71, and 8.00 mg/kg, respectively, to animals 3 h
after ALI modeling according to the treatment regimen
(intraperitoneally once a day for 3 days). Dexamethasone
doses were calculated using the interspecies dose trans-
fer taking into account the body surface area and were
equivalent to daily doses of GCSs of 6, 20, and 94 mg for
humans [11].

On day 3 of the experiment, rat survival was assessed,
and after euthanasia of the surviving animals, blood sam-
ples were taken from the caudal vena cava for a general
blood test and analyzed on an automatic veterinary he-
matological analyzer (Mythic 18 Vet, Switzerland), and
mitochondrial function of leukocytes was assessed using
an Agilent Seahorse XF 96 analyzer (USA). Accordingly,
peripheral blood leukocytes and lymphocytes were iso-
lated, subsequently inoculated on an XF96 culture micro-
plate at 1.5-2.0 x 10* cells per well, and then incubated
for 1 day at a temperature of 37°C in an atmosphere of
5% CO, in a medium for incubation of XF cells. The cells
were washed by removing the nutrient medium twice
and replacing it with a nonbuffered medium with pH 7.4,
after which the level of basal mitochondrial respiration
was measured three times. Further, respiratory modula-
tors were added sequentially to the wells with analyzed
cells, namely, (1) ATP synthase inhibitor, oligomycin; (2)
protonophore uncoupler, carbonyl cyanide & (trifluorome-
thoxy)phenylhydrazone; and (3) electron transfer inhibi-
tors, rotenone and antimycin A. At each stage, the level
of basal mitochondrial respiration was measured three
times. Using the data obtained, changes in the rate of
oxygen consumption by leukocytes and lymphocytes were
plotted in graphs.

After exsanguination, the lung complex was removed
and weighed to determine the mass coefficient (LMC).
Samples of bronchoalveolar lavage fluid (BALF) were
obtained by washing the right lung three times with
a sterile phosphate-buffered saline solution, in a volume
of 5 mL per 1 kg of animal body weight. Smears were
made for cytological examination (Romanowsky-Giemsa
stain) from the sample sediment after centrifugation
(2 times for 15 min, 1500 rpm), and the total cell count
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was determined (Automated Cell Counter RWD C100,
USA). In smears, the counts of alveolar macrophages,
neutrophilic granulocytes, eosinophilic granulocytes,
lymphocytes, and epithelial cells were up to 300 cells in
total, after which the percentage of each population was
determined, and absolute values were calculated.

The left lung of rats was divided into fragments and
used for histological examination and assessment of the
degree of moisture saturation.

For histological analysis, one fragment of the left lobe
of the lungs was fixed in 10% formalin solution. Thin sec-
tions of lungs (5 pm thick) were made and stained with
hematoxylin and eosin. Morphometric analysis was per-
formed using a Carl Zeiss Scope 1A light microscope with
an Axiocam ERc 5s camera and using the ZEN 2.3 mor-
phometric licensed program. To assess the pathomorpho-
logical changes in rat lungs, the prepared sections were
analyzed over the entire area by the stereometric method
at a magnification of x63 with a grid of 25 squares super-
imposed on each field of view by counting the structures
on their top. The inflammatory intra-alveolar infiltration,
inflammatory infiltration of interalveolar septa, emphyse-
matous areas, plethora, thrombosis, and infarctions were
analyzed.

To determine the degree of moisture saturation, frag-
ment 2 of the left lung was weighed and then dried in a
thermostat at —60°C for 5 days.

Statistical analysis of the results was performed us-
ing GraphPad Prism 8.0 to test the hypotheses. The re-
sults were presented as median and upper and lower
quartiles Me [@,; Q,]. For multiple comparisons of quanti-
tative variables, the Kruskal-Wallis test with Dunn’s post
hoc test was used. The relationship between qualitative
indicators (mortality) was assessed by constructing four-
field contingency tables and calculating Fisher’s exact
test based on them. Differences were considered statisti-
cally significant at p < 0.05.

RESULTS AND DISCUSSION

After i/t administration of LPS, bilateral diffuse lung
damage was recorded, causing edema with high levels of
LMC and degree of water saturation, which was accom-
panied by the death of 40% of control animals. The mor-
tality in groups 1 (dexamethasone, 0.52 mg/kg) and 2
(dexamethasone, 1.71 mg/kg) was lower at 10% and 15%,
respectively (p = 0.0001 and 0.003). The mortality rate in
group 3 (dexamethasone 8.0 mg/kg, pulse therapy) was
20%, which was higher than that in the control group
and lower than those in comparison groups 1 and 2;
however, this difference was not statistically signifi-
cant. Compared with the control group, groups 1-3 had
a decrease in LMC values (p = 0.002, 0.03, and 0.0001,
respectively) and degree of lung moisture saturation
(p = 0.006, 0.04, and 0.02, respectively).
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In the analysis of general blood test indicators, the
absolute lymphocyte count decreased in all experimen-
tal groups (1-3) after dexamethasone administration in
comparison with the control group (p = 0.002, 0.02, and
0.04). The dose-dependent decrease in blood lymphocyte
count is most probably associated with the inhibition of
lymphopoiesis and apoptosis of lymphocytes under the
influence of GCSs. In addition, the absolute counts of
granulocytes (p = 0.03, 0.007, and 0.01) and monocytes
(p =0.08, 0.007, and 0.09) increased in experimental
groups 1-3, which may be associated with an increase
in the mobilization of these cells from the bone marrow
and a decrease in the number of receptors for adhesion
molecules on the surface of granulocytes and mono-
cytes, leading abnormal migration to the inflammation
site [12]. Notably, the total leukocyte count in all groups
after dexamethasone administration did not differ from
those of the control group.

Although no differences were found in the erythrocyte
count between the groups, the ALl group (control group
and groups 1-3) had significantly higher hemoglobin con-
centration than intact animals, which was most probably
due to a compensatory response to hypoxemia (p = 0.01,
0.03, 0.02, and 0.008).

The platelet count decreased in the control group
and groups 1-3 in comparison with the intact group
(p = 0.004, 0.006, 0.002, and 0.001), whereas the maxi-
mum decrease in platelet count was determined in group 3
(pulse therapy) (Table 1). Decreased platelet count in the
peripheral blood in the presence of ALl and the use of
GCSs in animals may indicate their increased consump-
tion during thrombosis.

On day 3 after ALl modeling, the total cell count in
the BALF of the control group was significantly higher
than that in the intact group (p = 0.03), which indicates
the regular migration of leukocytes (including lympho-
cytes) to the focus of inflammation of the lung tissue
(Table 2).

The total cell count and leukocyte count, including live
ones, in the BALF of group 3 was statistically signifi-
cantly lower than those in the intact and control groups
and when compared with group 1 (p =0.008, 0.001,
and 0.0002; p = 0.02, 0.0001, and 0.0002, respectively).
In addition, these indicators were lower in group 2 than
in the control group (p = 0.02 and 0.007, respectively).

Changes in cytosis and leukocyte count are most
probably a consequence of apoptosis of these cells dur-
ing corticosteroid administration [12].

The absolute neutrophil count in the BALF of group 3
was less than those in the intact group, control group,
and group 1 (p = 0.004, 0.0007, and 0.0002), whereas the
value was lower in group 2 than in the control group
(p = 0.007). Similar changes were noted when analyzing
the lymphocyte counts (except for the differences be-
tween group 3 and intact group). The macrophage count
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Table 1. Clinical blood test indicators in rats on day 3 after modeling ALl and treatment with various dexamethasone doses.

Me [Q;; Q;]
Experimental groups
Indicators Control group Group 1 Group 2 Group 3
Int(er17ct_g]r[c]))up (no treatment) (D 0.52 mg/kg) (D 1.71 mg/kg) (D 8.0 mg/kg)
- (n=24) (n=36) (n = 34) (n=32)
Leukocytes, 1.2 8.6 79 8.3 8.5
10°/L [6.2; 9.1] [7.0; 11.0] [6.9; 8.0] [6.7; 11.0] [7.2;10.0]
Lymphocytes, 5.2 5.4 1.7% % 2.1% % 2.4% %
10°/L [4.8; 5.6] [4.6; 5.8] [0.8; 2.2] [1.4;2.8] [1.6; 3.0]
Monocytes, 0.15 0.4 0.9% ** 1.0%** 1.0%**
10°/L [0.1; 0.2] [0.3; 0.5] [0.7; 1.2] [0.7; 1.3] [1.0; 1.3]
Granulocytes, 1.8 1.5 Lbx* b.6* L%
10°/L [1.6; 2.6] [1.3; 1.7] [3.3; 5.0 [3.6; 6.0] [3.7; 4.5]
Erythrocytes, 7.3 7.5 6.9 75 1.7
10'2/L [7.2;7.3] [7.4;7.7] [6.5;7.8] [7.2; 8.1] [7.3; 7.91
Hemoglobin, 134.0 154.0* 156.0* 153.0* 163.0*
g/L [126; 143] [150.0; 160.0] [147.0; 166.0] [147.0; 166.0] [155.0; 164.0]
Plates, 728.04# 519.0#* 548.0# 511.0# 410.0*
10°/L [711;783] [515.0; 592.0] [506.0; 598.0] [443.0; 586.0] [335.0; 449.0]

Note. D, dexamethasone; * differences are statistically significant relative to the intact group; ** differences are statistically significant
relative to the control group; # differences are statistically significant relative to group 3 (all p < 0.05, Kruskal-Wallis test).

Table 2. Cytosis and leukocyte count in BALF on day 3 after modeling ALl and treatment with various dexamethasone doses,

Me [01; 03]
Experimental groups
Indicators Intact group Control group Group 1 Group 2 Group 3
(n=10) (no treatment) (D 0.52 mg/kg) (D 1.71 mg/kg) (D 8.0 mg/kg)
(n = 24) (n=36) (n=34) (n=32)
Total cell count, 19.7 24.5 22.4 14.0% 10.2% %% *x*
10%in 1 mL [18.8; 20.6] (21.2; 26.4] [19.8; 22.9] [13.7; 16.6] [9.0;11.4]
Live cells, 18.3* 23.2 19.0 13.3* 7 G wk,
10%in 1 mL [16.5; 18.4] [21.2; 25.6] [17.5; 19.8] [12.4;13.8] [5.7; 9.0]
Total leukocyte count, 10.3 14.3 12.8 8.3 T | il
10%in 1 mL [9.2; 15.4] [13.0; 17.3] [11.7; 13.7] [7.1;10.1] [3.0; 5.4]
Count of live leukocytes, 8.9 9.2 1.2 4,0* 2.9% Hx doxx
10%in 1 mL [7.6; 10.3] [7.6; 9.6] [4.8; 8.9] [3.0; 5.4] [2.1;3.2]

Note. D, dexamethasone; * differences are statistically significant relative to the control group; ** differences are statistically significant
relative to the group of intact animals; *** differences are statistically significant relative to group 1.

was the highest in the control group, and a significant
dose-dependent decrease in their count was recorded
in animal groups administered with dexamethasone at
doses of 1.71 and 8.0 mg/kg (p = 0.001 and 0.009).

When studying the count of epithelial cells (a marker
of the severity of damage to the bronchial and alveo-
lar epithelium), it significantly increased in the control
group and all animals after GCS administration compared
with the intact group (p = 0.001, 0.01, 0.02, and 0.05)
(Table 3).

An analysis of the mitochondrial function revealed
that the rate of oxygen consumption by leukocytes
(Fig. 1) was significantly lower in groups 2 and 3 than

DGl hitps://doi.org/ 1017816/ rmmar&56457

in the intact group (p = 0.001 and 0.0009) and group 3
compared with the control group (p = 0.005).

Similar dose-dependent changes were registered
in the reserve power of mitochondrial respiration.
The power was significantly lower in groups 2 and 3 than
in the intact and control groups (p < 0.05).

In a pathomorphological study, the histological pat-
tern of lung tissue was first evaluated in the intact group,
which showed no pathological changes (Fig. 2a). In the
presence of ALl in the control group, pronounced produc-
tive inflammatory reaction was determined in the interal-
veolar septa with interstitial edema and a change in the
histological structure was noted in 87% of the studied
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Table 3. Cellular composition of BALF on day 3 after modeling ALl and treatment with various dexamethasone doses,

Me [Q;; Q]
Experimental groups
Indicators Control group Group 1 Group 2 Group 3
Int(:;ct_g{[(]))up (no treatment) (D 0.52 mg/kg) (D 1.71 mg/kg) (D 8.0 mg/kg)
- (n=24) (n=36) (n=34) (n=32)
Neutrophils, 7.0 12.0* 7.1 5.0%* *x V2N R
abs. in 10 pL [6.1; 8.9] [11.3;13.2] [6.2;7.3] [4.6; 5.4] [1.5; 2.9]
Lymphocytes, 2.1 3.2 3.2 0.9** [ Rl
abs. in 10 pL [1.2;3.2] [1.8; 3.2] [2.5; 3.4] [0.7;0.9] [0.7; 1.3]
Macrophages, 0.77% *** 3.1 2.8 1.5 1.3**
abs. in 10 pL [0.5; 1.3] (2.0;3.2] [2.1;3.2] [1.2;2.0] [0.9; 1.9]
Epithelium, 0.4 2.2% % 1.2 1.2¢ 1.5% %
abs. in 10 pL [0.2; 0.5] [2.0; 3.1] [0.9; 1.4] [1.2; 1.5] [1.4; 2.0]

Note. D, dexamethasone; * differences are statistically significant relative to the intact group; ** differences are statistically significant
relative to the control group; *** differences are statistically significant relative to group 1 (all p < 0,05, Kruskal-Wallis test).
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Fig. 1. Mitochondrial function of peripheral blood leukocytes in rats on day 3 after the modeling of ALI and use of various dexamethasone
doses; * differences are statistically significant relative to the intact group (p < 0,05, Kruskal-Wallis test)

fields (Fig. 2b). In addition, the thickness of the aero-
hematic barrier areas and destruction of the processes
of type | alveolocytes increased, which was character-
ized by a decrease in the aero-hematic histion area.
The cellular infiltrate of these zones was represented
by the leukocyte group, mainly neutrophils and macro-
phages. Foci of focal or complete destruction with ex-
posure of the submucosal layer and hemorrhages were
noted in the bronchi. Generating and fresh thrombi were
recorded in large and medium vessels, whereas single
focal hemorrhages were detected in the parenchyma of
the examined lung microspecimens. Alveolar collapse
was noted in 14% of the visual fields, alternating in 35%

DGl hitps://doi.org/ 1017816/ rmmar&56457

with zones of compensatory emphysematous alveolar
distension.

Pathomorphological changes in the lungs on day 3 of
dexamethasone administration at a dose of 0.52 mg/kg
were characterized by inflammatory infiltration of leu-
kocytes and macrophages in the destruction zones and
occupied up to 66% of the studied area (Fig. 2c). Vascular
thrombosis of 4% and plethora of 8% are much less com-
mon than those in the control group (no treatment) and
group 3 (pulse therapy) (Fig. 2b, e, f). Areas with interal-
veolar septa collapse and atelectasis were determined in
2% of the examined area. Sites of increased lung airiness
occupy 12% more area than that in the control group.
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Fig. 2. Micrographs of rat lungs on experiment day 3; a, normal lung tissue of the control group (without i/t administration of LPS);
b, ALl without treatment (control group); ¢, ALI, group 1 (dexamethasone 0.52 mg/kg); d, ALI, group 2 (dexamethasone 1.71 mg/kg);
e, f, ALI, group 3 (dexamethasone 8.0 mg/kg, pulse therapy). Hematoxylin and eosin staining. Magnification, x50

Regarding pathomorphological changes in the lungs
of group 2 (1.71 mg/kg), the decrease in the inflam-
matory response by 6% relative to group 1 with a dos-
age of 0.52 mg/kg is the most significant. However,
infiltration was pronounced in the peribronchial zones,
and leukocyte exudates were determined in the lu-
men of the bronchi (Fig. 2d). The area of emphyse-
matous sites decreased by 13% relative to the control
group. No thromboses were found in large and medium
vessels.

In group 3 (8.0 mg/kg), a characteristic pathomor-
phological change in the lungs on day 3 was a decrease
in the inflamed area (Fig. 2e, f), which differed from
that in the control group (Fig. 2b) by 33% and by 12%
in group 1 (Fig. 2c). In addition, the zones of emphyse-
matous change decreased by 16%, and the plethora of
blood vessels decreased by 12%. The number of vascular
thromboses detected in the lung parenchyma increased
significantly by 11% relative to the control group and by
8% relative to groups 1 and 2.

I/t administration of LPSs to rats led to bilateral diffuse
lung injury, which was characterized by severe edema (ac-
cording to LMC and water saturation) and was accompanied
by the death of 40% of animals, which is comparable with
the results of modern studies of ALI [6, 7, 9, 13].

DO https://doi.org/ 10.17816/ rmmar4b6457

In presence of ALl and the use of dexamethasone
in all studied doses in rats, positive therapeutic effects
were noted, namely, a decrease in mortality, a decrease
in the severity of pulmonary edema and leukocyte infil-
tration of the lung tissue, and a decrease in the number
of emphysematous-atelectatic areas.

In BALF of the animals, after modeling ALI and pre-
scribing dexamethasone, a dose-dependent decrease in
the lymphocyte count and an increase in the granulo-
cyte and monocyte count in the peripheral blood were
recorded, and in BALF, both the total count of live cells
and absolute neutrophil, lymphocyte, and macrophage
counts decreased. An important pathogenetic factor is
also a decrease in functional activity, that is, the ability
of leukocytes and lymphocytes of the peripheral blood to
respond adequately under stress (in our study, inflam-
mation) according to the assessment of mitochondrial
function. Mitochondrial function also dose-dependently
increased.

CONCLUSIONS

Dexamethasone is highly effective for the treatment of
animals with experimentally modeled LPS-induced ALI and
has obvious dose-dependent anti-inflammatory effects.
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The use of dexamethasone at a dose of 0.52 mg/kg
(equivalent to 6 mg/day for humans) was associated with
better survival and minimal effect on the viability and
functional activity of inflammatory cells. In turn, the
use of 8.0 mg/kg (equivalent to pulse therapy for hu-
mans) leads to a maximum decrease in the leukocyte,
lymphocyte, and macrophage count in the focus of
inflammation.

Against the dose of equivalent pulse therapy with
GCSs, numerous thromboses in the lungs were recorded,
which, most likely, caused impairments in the hemosta-
sis system and higher animal mortality.

When prescribing GCSs, its adverse effects must
be monitored constantly because of the extremely pro-
nounced inhibition of immune cells. Particularly, when
using high doses (pulse therapy), the probability of infec-
tion and/or activation of latent and opportunistic infec-
tions increases.
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