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IMMUNOLOGICAL SHIFTS IN PATIENTS WITH CHEST AND ACUTE BLOOD LOSS
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v Resume

The research is dedicated to the investigation of some defensive functions in patients under severe
combined trauma and acute blood loss, including blood level of cortisol and pro-inflammatory - TNF-a.
Venous blood of patients or healthy volunteers was investigated. The concentrations of TNF-a in blood
was increased in patients of all groups. It has been revealed that a low blood cortisol level in the 1st day
under severe combined trauma was an unfavorable sign for prognosis, witnessing high probability of
lethal outcome. The results open a possibility for implementation of a highly informative test-system for
prognosis of traumatic disease course and for its purposeful correction.

Key words: immune response, severe combined trauma, acute blood loss, shock, stress, cytokines,
cortisol.

HMMYHOJOI'MYECKHE CABUT'H Y BOJIbHBIX C TPAUBMOI‘/‘I I'PYJIHOM KJIETKHA 1
OCTPOU KPOBOIIOTEPEU

PaxmanoB H.X., A6mypaxmanoB M.M., A6aypaxmanoB 3.M.
Byxapckuii rocy1apCTBEHHBIM MEIULIUHCKUI HHCTUTYT

v’ Pestome

Hccneoosanue noceanieHo uzyuyenur0 HeKOMopyIX 3au{UMHBIX PYHKYUIL Y RAUYUEHm 08 ¢ mpagmoil
epyonou knemku (TI'K) u ocmpoit kpoeonomepeii, 6 mom uucie ypoeHsa KOPmMu30aa 6 Kposeu u
npoeocnanumensnozo - TNF-a. Hccneoosanu eeno3uyto Kpoewb 601bHbIX ULU 300P06BIX 00OPOGOTbUESE.
Konyenmpayua TNF-a 6 kpoeu 6vi1a nosviuiena y nayuenmog écex zpynn. Buviaeneno, umo HusKuil
yposenv kopmuszona kposeu 6 I-e cymxku npu TI'K asenaemca nebnazonpuamuvim npusHaxkom ons
npOZHO3a, CBUOCMEILCIEYIOUUM O GbICOKOH GEPOAMHOCIU PA3BUMUA ZHOUHO-CENnMUYeCKuUx
ocnoycuenuil. Ilonyuennvle pezyivmamol OMKPbLIGAIOM 803MOMCHOCHY 017 HPOZHOZUPOBAHUA
meuenusn TI'K u ee yenenanpagienHoil KoppeKyuu.

Kniouesvle cnoea: ummynnolit omeem, max;cenas coOUemMannas mpasma, oCmpas Kpoeonomeps,
WOK, cmpecc, WUMOKUHbl, KOPMU30JL.

KYKPAK ’KAPOXATH BA YTKUP KOH HYKOTHUIIHU BYJTI'AH BEMOPJIAPJIA
HUMMYHO.JIOTUK V3T APUIILIAP

Paxmanos H.X., A6nypaxmanoB M.M., A6aypaxmanos 3.M.
Byxopo maBnat THOOUET MHCTUTYTH

v' Pe3rome

Taokukomoa KyKpax Kagacu mpasmacu 6a ymKup KoH UyKomud, 6yazan 6emopaapoa 6av3u Xumosn
dyuKkyuanapuu xamoa, KoH mapkuduoazu kopmu3zon ea anrnuzianumwea oud TNF-a dapasrcanapunu
ypeanuwiza Oazuwnanzan. bemopnapuunz ea coenom uHCOHNAPHUHZ 6€HO3 KOHU MEKWUPUTIOU.
Konoazu TNF-a konyenmpauuscu bemopnapuunz 6apua zypyxnapuoa éanano 3ou. Kykpax Kagacu
mpaemacu 1-Kynuoa KoH KOPMU30JIUHUHZ RACTM 0aPadX cacu EMOH RPOZHOCMUK Denzu 6yaud, HupuHziIu-
CenMuK acopamnap pueoNCAanuNL IXMUMONU I0KOPU IKAHAUUHYU Oundoupadu. Onunzan namuicanap
KVKpak xaghacu mpaemacu Kacaniuk KeYUWUHU 64 YHU MAKCAOIU 0a601auiHu Oauiopam Kuauud
UMKOHUHU Oepaodu.

Kanum cyznap: ummyn >caeo6, o2up KOMOUHUWUAIAUWIZAH MPABMA, YMKUD KOH UYKOMUUL, UIOK,
cmpec, YUMOKUHAAP, KOPMU30J1.



Relevance

ne of the most important directions in the
Odevelopment of modern medicine is the
development of methods for diagnosing and
predicting the course of diseases based on
determining the degree of impairment of
functional activity and the possibility of
correcting the protective functions of the body.
Elucidation of the nature of these disorders opens
up new ways and opportunities for targeted
impact on them, diagnostics and prediction of the
course of diseases, including trauma [1]. After
removing a patient with trauma from the acute
period, there is a risk of infectious complications
up to the development of sepsis, which is one of
the most important causes of death of patients [2,
3]. The most common complications of infectious
THC are also pneumonia and wound infection [3].
Therefore, a natural consequence of THC is
changes in the activity of the functions of the
immune system, which become predisposing
factors for the development of various
complications of infectious genesis. The immune
system's response to injury begins in the first
minutes after it; the severity of immunological
disorders and their duration depend on the
strength and duration of exposure, as well as on
the scale of tissue damage. In severe THC,
accompanied by the development of blood loss,
immediately after exposure to an extreme factor
on the body, violations of the interaction of the
immune and neuroendocrine systems are
observed, including increased secretion of adrenal
hormones that affect the cellular and humoral
links of immunity. These changes further
determine the course and outcomes of trauma [4].
The development of immunodeficiency occurs
within the first 3 days after severe mechanical
injury, which, in turn, is the direct cause of the
development of frequently occurring purulent-
seplibunmpltens¢Pes]. of severe concomitant
injury is a violation of the protective functions of
the body. The study of the mechanisms of these
disorders will allow, among other things, to predict
the risk of development and generalization of
infectious complications even before their clinical
manifestation and to develop new methods of
targeted preventive and therapeutic
immunocorrection.

In the department of surgery of the Bukhara
branch of the RSCEMP, informative tests have
been developed based on the analysis of the activity
and functional reserves of immunocompetent cells,
which make it possible to reveal the mechanisms of
violations of protective functions under various
destabilizing influences [7]. The use of functional

tests contributes to the identification of those links
in the immune system, changes in which reflect the
severity of the process in patients and have
prognostic value.

The aim of this work is to study changes in
some indicators of the activity of the body’s
protective functions, including the functional
activity of monocytes and lymphocytes of
peripheral blood, the level of cytokines: tumor
necrosis factor (TNF-a), as well as cortisol in the
blood of patients who have suffered severe chest
trauma and acute blood loss.

Material and methods

The study used venous blood from patients with
severe chest trauma with the development of acute
blood loss, as well as the blood of healthy
volunteers. All patients were treated at the Bukhara
branch of the RSCEMP. Blood sampling was
performed three times: the first time - within the
first 24 hours after hospitalization; the second time
- on the 7th day; the third time - on the 14th day of
hospitalization. Direct determination of the
concentration of cytokines and cortisol in the blood
serum was carried out by a standard enzyme
immunoassay using reagents of test systems of
OOO Proteinovy contour (St. Petersburg).
Statistical processing of the results was carried out
using the Student's t test.

Result and discussion

When analyzing changes in the concentration of
TNF-a. in the blood serum of patients who
underwent severe chest trauma, a higher level of
cytokine was found at all follow-up periods
compared with the same indicator in healthy
donors. There were no significant differences in the
level of cytokine in the blood in patients of these
two groups. In patients after acute blood loss, the
serum TNF-a content increased on the 1st day after
hospitalization, and then decreased on the 7th and
14th days, reaching values comparable to the
cytokine level in healthy donors. On the 7th and
14th days of observation (as opposed to the 1st
day), the concentration of TNF-a in the blood in
patients with THC with acute blood loss is lower
than in patients without blood loss. Thus, the
concentration of the pro-inflammatory cytokine
TNF-a in the blood serum of patients with severe
THC is significantly higher than in patients with
THC with acute blood loss, and remains elevated
throughout the observation period. A distinctive
feature of changes in the level of cortisol in the
blood of patients in this study is its low
concentration in the blood of patients on the 1st day



of observation. When determining the
concentration of cortisol in the serum of the
peripheral blood of healthy people and patients
after severe THC, a significantly higher level of the
hormone in the blood was observed in patients only
on the 1st day after undergoing severe THC
compared with control values in healthy people.

The concentration of cortisol in the blood serum
of patients after THC with the development of
acute blood loss at all periods of observation did
not significantly differ from this indicator in
healthy people.

The results of the study allow us to conclude
that the functional activity of immunocompetent
cells in patients changes after suffering severe THC
and acute blood loss at different times after
hospitalization of patients and depends on the
severity of the injury.

With the development of THC with a high
likelihood of developing septic complications, the
determination of changes in the concentration of
TNF-a in the blood of patients is of particular
importance. The study established an increased
level of this cytokine in the blood of patients with
trauma during all periods of observation and
patients with acute blood loss - on the 1st day. The
literature data concerning the content of TNF-a in
the blood of traumatized patients are contradictory.
It has been suggested that the change in the
concentration of TNF-a. in the blood of traumatized
patients is not a reliable indicator for predicting the
development of complications [4,5]. According to
other data, an increase in the level of TNFa in
severe chest trauma is an unfavorable prognostic
sign indicating a high probability of developing
septic complications and death [2,7].

The results of the study of changes in the
concentration of cortisol in the blood of patients
allow us to conclude that a low level of cortisol in
the blood serum of patients on the 1st day after
severe chest trauma is a prognostically unfavorable
sign indicating a high probability of developing
infectious complications. These data confirm the
results of clinical observations, which established a
relationship between low cortisol levels and the
risk of developing purulent-septic complications in
patients with THC [3]. A high concentration of

cortisol in the blood serum of people who have
undergone severe trauma, on the contrary, is a
typical, natural response of the body's
neuroendocrine system to an extremely strong
stressful effect caused by THC [1,5].

Conclusion

The results of the study make it possible to
assess some mechanisms of violations of the body's
protective functions in case of chest trauma and
acute blood loss. Revealing the mechanisms of
immunity disorders opens up possibilities for the
development of highly informative prediction of
the course of THC with blood loss and its
purposeful immune-oriented correction.
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