NHOEKIIL,
MMMYHUTET n
OAPMAKOJIOT S

Ne 4 / 2026



MHDEKLI NI,
MMMYHUTET n
DOAPMAKOAOI'NA

Hayuno-npaxmuyeckuii >)xypnaa

4/2026

Kypnaa ocrosan 6 1999 2.

Peﬂ,aKHI/IOHHaﬂ KoAaaervisi:

I'aasHbBIT pegakTop — npopeccop Tyrazanos A. A.

1. Ata6exoB Hypmar CaTMHMSI30BUY — 4.M.H., TIPO.,
CaHuTapHO-3IINAEMIOAOTIIECKO CAY>KOBI CIIOKOTI-
CTBUS U ODOIIIeCTBEHHOTO 3ApaBooxpaHenHns PYas.

2. Abanxaxumos A6ayaaa Hycpatnasaesud — 4.M.H.,
pod., aupexrop Tamr. 064. puanasa HayIHO-TIPaAKT.
CIIeIl. IIeHTpa OHKOAOTUM U paanoaorum PYs.

3. Amunos CaaoxuaauH /Xypaesud — 4.M.H., Ipod.
3aB. Ka}. papmaxoaorun, pusnosoruu TamlIMIL.

4. Ammmxon Kapumos - A.M.H., 11pod., kad. opranm-
yeckoro cuHres3a Tam®PapMII.

5. borgacaposa Dabmupa CepreesHa — 4.M.H., Ipod.,
Tam®apml1.

6. Taaxxues borup MupxammmMoBud — 4.M.H., Tpod.,
aupexrop PCHITMIIDMMII3.

7. Tyasranos Pycram TypcyHOoBUY — 4.6.H., TIpo.,
kad. ¢apmakosormmM ¥ KAMHUIECKON Qapmaumuu
TOU.

8. Mamatkyaos Mioparum Xammnaosud (3aM. raas. pe-
AakTopa) — 4.M.H., 1pod., aupexkrop HNNXu® PYs.

9. Cabupos Jxaxourup Pysmesnd — 4.M.H., A4OLIEHT,
3aMecTuTeab AUpeKTopa AeTCK. Hall. MeJ. IIeHTpa 10
HayKe, 00pa3oBaHMIO U MEXAYHaPOAHBIM CBS3IM.

10. Hapsyaaaes Hypmaaun Vmaposumd - A.M.H.,

npod., byxIMI.

11. Maxkcyaosa Jaiiao MacxyTosHa (3aM. raas. pe-

AakTopa) — 4.M.H., AOLIeHT, Ka. oPTaabMOA. 1IeH-
Tpa passutusd Npod. kBaand. Med. pad.

3apybextote urenvt pedKorrezuu:

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kacnmos Oanaxon Iloamesnd — 4.M.H. BeAyIIuii
HayuHblil corpyanuk TamHVIVBC.

Taaxmes Mupxoram MwmpxammmMosBud — 4.M.H.,
AOLIeHT Kad. HEBPOAOTUN, AETCK. HEBPOAOTUY, MeA.
redetuku Taml[IMI.

O06aokyaos AOaypamna Paxmmosma — 4.M.H.,
npod., 3as. Kad. nHP. 60ae3Hel 1 AeTCKMX uHP. 60-
aesneit ByxI'MIL.

Nb6asosa I'yanapa AamesHa — A.M.H., Ipod., Kad.
nH., AeT. mHP. U MapasuT. 3a0. IeHTpa Pa3BUTUA
npod. kBaanud. mea. pad.

Kocumos Maxom>xoH AcOMOBUY — A.M.H., Tpod.,
kad. na. O0oae3HeN U AeTcK. MHP. 3a0., PpTU3Na-
Tpyu u nnyabmonoaorun TamlIMIL.

Hacupos Kabna DpkuaOBU4 — 4.0.H., C.H.C. 3aBe-
Ayomuit AadopaTopun aeKkTpo-pusnoaornu VIa-
crutyta 6uodusuky u 6moxumun HanmonaasHoro
yHUBepcuTeTa uMeHr Mupso Yayroexa.

Tammyxamegosa Illoximcra CabuposHa — A4.6.H.
npodeccop xadeApsl MUKPOOMOAOTUN ¥ OMOTEXHO-
aorum HanmonaasHoro ynusepcutera PYas.
Kaxopos boara A6ayradgaposud — K.0.H., 4011 Ka-
Jeapn1 pusnoaorny yeaoseka 1 KupoTHbIX Haro-
HaABHOIO yHMBepcuTera PYs.

3usesa Illaxmnaa TyaaeBHa (OTBETCTBEHHLIN Ce-
KpeTaphb) — K.M.H., 4011. Ka(. papMaKoA0TV, PU3N-
oaorus TamlIMI.

Paxxa6os I'yaom XypcaHOBUY — K.M.H., 3aB. 1a0. 1H-
CTUTYTa BaKLIMH U CBIBOPOTOK PV3.

22. Xammaosa I'yao3oa MaxcyrosHa — 4.M.H., United RX. CIIA. Illtar Maannoric.

23. Kpasuenko Vpuna DayapAoBHa — A.M.H., 1pod., Kapeapsl nHP. 60aesneit PI'LOY BO «Kazanckuit IMY» M3 PO.

Pedaxyuonnorii cogem:

akag. Apwmmosa T.Y. (TamkenT)
akag. PAH Kykec B.I'. (Mocksa)
akag. Tyaerenosa A.Y. (AcraHa)
akag. Pamenckas I'.B. (Mocksa)
akag. VMnositosa @.J1. (Tarmkenr)

rpod. l'apud @.10. (Mocksa)
npod. Caitdpyrannos P.I'. (Kazamn)
npod. Magpeumos A.M. (Hykyc)
npod. Hypaanes H.A. (byxapa)
npod. Tyiraues A.H. (TamkenT)

Tammxkent — 2026



e INFEKSIYA, IMMUNITET VA FARMAKOLOGIYA. Ne4/2026 I,

UDC: 616.34-007.272-089:612.017+577.1

IMMUNE-ASSOCIATED BIOCHEMICAL DISTURBANCES IN ACUTE
ADHESIVE INTESTINAL OBSTRUCTION

Khamdamov Bakhtiyor Zarifovich - ORCID,
Safarov Sunnat Sattorovich - ORCID,
Nasritdinov Umid Kuchkarovich - ORCID

Bukhara State Medical Institute
drhamdamov@mail.ru

Acute adhesive intestinal obstruction
(AAO) remains an important and unre-
solved issue in modern abdominal surgery
due to relatively high incidence of morbid-
ity and mortality associated with delayed
diagnostics and suboptimal therapy of
this condition [3, 7, 12]. The etiology of
AAO consists not only in the mechanical
occlusion of intestine lumen but also in
the cascade of systemic and local disrup-
tions of physiological homeostasis includ-
ing inflammation, coagulation imbalance,
as well as ischemia-reperfusion injury
that lead to disease progression and com-
plications. Nevertheless, despite intensive
clinical studies, the specific pathogenetic
bases of AAO, especially regarding the im-
munobiochemical regulation of this pro-
cess, remain poorly understood [1, 5, 11].

Modern developments in biomedi-
cine provide an insight into the important
role of the immune system and regulato-
ry growth factors in the pathogenesis of
adhesive intestinal obstruction. Namely,
changes in the concentration of proinflam-
matory cytokines, chemokines, angiogenic
factors, and hemostatic system elements
are found which indicate complicated mo-
lecular mechanisms that regulate the re-
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action of the organism to adhesions and
ischemia [2, 6, 8]. Still, existing data are
fragmentary, and integrative pathogenetic
models which take into account the sever-
ity of the disease are yet to be developed
[4,9, 10].

Hemostasis plays a central role in the
pathophysiology of acute intestinal ob-
struction in an adhesive variant, when
mechanical disruption is combined with
ischemic damage to the intestinal wall.
This pathogenesis is associated with a
synchronous activation of the processes
of both coagulation and anticoagulation,
which can result in hypercoagulation and,
in severe cases, in the development of DIC.
Coagulation tests and the measurement of
fibrinolytic activity allow obtaining valua-
ble information about the severity of the
pathological process and the risks of the
occurrence of such complications as intes-
tinal ischemia and necrosis [3, 7].

Even though the understanding of
these mechanisms has increased signif-
icantly, insufficient data are available
concerning the difference in hemostasis
between uncomplicated and complicat-
ed variants of AAO [5, 11]. Evaluation of
these parameters can help detect compli-
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cations earlier and optimize surgical and
intensive care tactics.

Study objectives: To study the mecha-
nisms of interaction of the hemostasis and
fibrinolysis systems in patients with acute
adhesive intestinal obstruction.

Materials and methods of study: In
total, 46 patients suffering from AAIO were
recruited for the study and represented
the study sample. According to their clin-
ical presentation, patients were divided
into two groups: patients with an uncom-
plicated course of the disease (n=35) and
complicated forms of the disease (n=11)
that required hospital surgical treatment
within 2019-2024. The control group con-
sisted of 20 age-matched healthy individ-
uals. Patients with chronic diseases of the
liver and kidneys, malignant tumors, and
mental disorders were excluded from the
study. Plasma levels of tissue plasminogen
activator (tPA) and plasminogen activa-
tor inhibitor-1 (PAI-1) were measured by
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means of ELISA technique with commer-
cial kits (ELISA Kits, Russian Federation).

Research results and their discus-
sion: The evaluation of the parameters
of the hemostasis showed significant dif-
ference from control values that suggests
the activation of the coagulation system
during the process of inflammation and
hypoxia in the abdominal cavity.

In case of an uncomplicated AAO, the
prothrombin time (PT) was 9.23%0.25
seconds that was 1.14-fold greater than in
control group (8.07+0.18 seconds). At the
same time, in case of complicated AAO, the
PT amounted to 9.31+0.29 seconds and
this value was 1.15-fold greater than the
control one.

This increase in PT testifies to the dis-
turbance of the mechanism of extrinsic
blood coagulation, which is due to the de-
pletion of factors 11, V, VI, and X during the
process of inflammatory reaction and vas-
cular damage.

1

A.PTV. (sec.) Fibrinogen
(e

M 2 group (n=11)

Fig. 1. Indicators of the coagulation system in the examined subjects




Prothrombin index (PTI) in the control
group was 66.4+2.1%. However, in case of
uncomplicated patients, PTI was equal to
88.9+2.4% (1.34-fold increase), whereas
in patients with complications, it amount-
ed to 89.7+2.7% (1.35-fold increase com-
pared to control). High PTI is caused by
compensation and activation of the coagu-
lation process in order to keep hemostasis
in the state of balance under ischemic and
hypoxic influence of the intestines.

International normalized ratio (INR)
for healthy people was 0.81+£0.03. For
those without complications, INR was
increased up to 0.94%0.05 (1.16-fold in-
crease), whereas in complicated group it
was equal to 0.88+0.04 (1.09-fold increase
compared to control). Increase in INR in-
dicates relative deficiency of coagulation
factors under the constant activity of co-
agulation cascade and can be considered
as an indicator of hypercoagulable imbal-
ance

Activated partial thromboplastin time
(APTT) in the control group was 27.3+0.6
seconds. In patients with uncomplicat-
ed AAOQ, it increased to 28.7+0.7 seconds
(1.05-fold), and in complicated cases to
29.5+0.9 seconds (1.08-fold above con-
trol). The prolonged duration of the APTT
is a marker of activation of the intrinsic
coagulation cascade due to inflammatory
mediators, the secretion of cytokines, and
the activation of factor XII in connection
with the irritation and damage to the per-
itoneum.

In the control group, the concentration
of fibrinogen amounted to 2.06+0.12 g/L,
in the group of patients without complica-
tions - 2.29+0.14 g/L (1.11-fold), and in
the group of patients with complications
-2.41+0.17 g/L (1.17-fold), (fig.1).

Increased levels of fibrinogen can be
considered as evidence of the occurrence
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of the inflammatory reaction, as the acute-
phase protein production occurs under
the influence of interleukin-6.

Therefore, all the above-described pa-
rameters allow us to say about the devel-
opment of a subcompensated hypercoag-
ulable state, which is more marked among
patients with complications. The changes
described above are characteristic of acti-
vation of both intrinsic and extrinsic coag-
ulation cascades.

The increase in fibrinogen and PTI lev-
els,along with PT and APTT prolongations,
indicate the activation of the hemostatic
process in connection with the tissue hy-
poxia, endothelial dysfunction, increased
levels of proinflammatory cytokines, and
tissue thromboplastin secretion from the
ischemic or necrotic sections of the intes-
tine.

Tissue Plasminogen Activator (tPA) is
a serine protease that is produced by vas-
cular endothelial cells and acts as an im-
portant agent for initiating fibrinolysis via
conversion of plasminogen into plasmin,
hence ensuring the degradation of fibrin
and dissolution of clots. tPA is involved in
the maintenance of homeostasis between
coagulation and fibrinolysis under normal
conditions so that no excessive clotting
occurs. With regard to acute adhesive in-
testinal obstruction, tPA becomes a mark-
er of endothelium integrity and its ability
to perform fibrinolysis, as any kind of is-
chemia, inflammation, and disturbance of
microcirculation affects the activity of en-
dothelium.

In patients with an uncomplicated
course, tPA levels decreased to 6.87+0.29
ng/mL, which is 1.43-fold lower than in
the control group (9.83+0.34 ng/mlL).
However, in case of complicated AAO, this
reduction was more obvious: the values
were down to 4.72+0.21 ng/mL or about



2.08 times lower than the norm (fig.2).
Thus, the fibrinolytic system activity was

2 group (n=11)
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progressively inhibited with increase in
the disease severity.

1 group (n=35)

Control (n=20)

Fig. 2. Levels of tissue plasminogen activator in subjects (ng/ml)

The decrease in tissue plasminogen
activator (tPA) content reflects decreased
fibrinolytic capability of the blood. It is
a consequence of multiple factors such
as ischemic damage of the vascular wall,
causing a decrease in tPA production; ac-
tivation of the coagulation cascade leading
to the use of fibrinolytic factors; imbal-
ance between coagulation and fibrinol-
ysis processes. All of them create favora-
ble conditions for microthrombosis for-
mation within the walls of the intestines
and make the disease progression toward
complicated condition possible.

Accordingly, in patients with acute
adhesive intestinal obstruction-particu-
larly in the presence of complications-a
pronounced depression of fibrinolytic
activity is observed. Such conditions fa-
cilitate thrombogenesis, decrease perfu-
sion of blood in ischemic areas, and in-
tensify hypoxia of tissues, thus ensuring

even more deterioration of intestinal via-
bility.

Plasminogen activator inhibitor-1
(PAI-1) is considered a key modulator of
the fibrinolytic system and acts as a major
inhibitor of tissue plasminogen activator
(tPA) and urokinase-type plasminogen ac-
tivator (uPA). High activity of PAI-1 results
in inhibition of fibrinolysis, accumulation
of fibrin and development of adhesions,
which play an important role in the devel-
opment of adhesive obstruction of intes-
tine.

Since adhesive obstruction of intestine
is characterized by inflammation and dis-
orders of microcirculation, measurement
of the PAI-1 level is important for under-
standing activation of prothrombotic and
pro-adhesive processes. That is why PAI-1
can be regarded not only as a marker of fi-
brinolytic inhibition but also as a prognos-
tic one.

T 2 E———
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Control (n=20)

1 group (n=35)

2 group (n=11)

Fig. 3. Plasminogen activator inhibitor-1 levels in subjects (ng/ml)

The concentration of PAI-1 in the con-
trol group was 32.7+2.1 ng/mL (physiolog-
ical norm). In patients with uncomplicat-
ed acute adhesive intestinal obstruction,
PAI-1 increased significantly to 88.1+5.6
ng/mL (a 2.7-fold increase compared to
the control group (p<0.01)). In the case of
complicated course, PAI-1 increased up to
102.3+7.8 ng/mL (an increase of 3.1-fold
compared to the control group (p<0.01)
and 1.2-fold compared to the group with
uncomplicated course (fig.3).

The observed increasing tendency cor-
responds to stepwise fibrinolytic activity
inhibition depending on the disease sever-
ity. The increase in PAI-1 level in patients
with acute adhesive intestinal obstruction
is mainly due to systemic inflammation ac-
tivation, endothelial dysfunction, and mac-
rophage activation with increased produc-
tion of pro-inflammatory cytokines, in-
cluding IL-6 and TNF-a that promote PAI-
1 synthesis. During intestinal ischemia
and venous stasis, coagulation activation
with concomitant inhibition of fibrinolysis
leads to excessive fibrin deposition in the
abdominal cavity.

..  ——s L,

In those patients who have compli-
cated variants of this condition, such as
perforation, peritonitis, or necrosis of the
intestine, there is still higher PAI-1 secre-
tion, depending on the intensity of inflam-
mation and extent of microcirculation dis-
turbances.

Thus, PAI-1 may be considered not
only as an indicator of the severity of the
pathology but also as a target for treat-
ment in order to decrease the likelihood of
developing postoperative adhesions and
recurrence of obstruction of the intestine.
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Kalit so‘zlar: o‘tkir chandiqli ichak tutilishi, fibrinoliz, tPA, PAI-1, gemostaz, koagu-
lyatsiya, asoratlar, ichak ishemiyasi, biomarkerlar, inmunobiokimyo.

O‘tkir chandiqgli ichak tutilishi (O‘ChIT)
abdominal jarrohlik amaliyotida murak-
kab va prognostik jihatdan noqulay pa-
tologiyalardan biri bo‘lib qolmoqda, bu
esa operatsiyadan keyingi asoratlar va
o'lim ko‘rsatkichlarining yuqoriligi bilan
bog‘liq. Mazkur tadqiqotning magqsadi
O‘ChIT bilan kasallangan bemorlarda im-
munobiokimyoviy o‘zgarishlarni, aynigsa
gemostaz tizimi va fibrinoliz faolligi hola-
tini kompleks baholashdan iborat bo‘ldi.
Tadqiqotga 46 nafar O‘ChIT bilan kasallan-
gan bemor jalb qilinib, ular kasallikning
asoratsiz va asoratlangan kechishiga ko‘ra
ikki guruhga ajratildi. Nazorat guruhini
esa 20 nafar amalda sog‘lom shaxs tashkil
etdi. Protrombin vaqti (PT), xalqaro nor-
mallashtirilgan nisbat (INR), faollashtiril-
gan gisman tromboplastin vaqti (APTT),
fibrinogen miqdori, shuningdek fibrino-
lizning asosiy markerlari bo‘lgan to‘qima
plazminogen aktivatori (tPA) va plazmino-
gen aktivatori ingibitori-1 (PAI-1) ko‘rsat-

kichlarini tahlil qilish natijasida bemor-
larda subkompensatsiyalangan giperko-
agulyatsiya holati aniqglanib, bu aynigsa
asoratlangan OChIT holatlarida yaqqol
namoyon bo‘ldi. Asoratlangan guruhda fi-
brinogen va PAI-1 darajalarining sezilarli
oshishi hamda tPA miqdorining pasayishi
kuzatildi, bu esa endotelial disfunksiya,
tizimli yalliglanish jarayonlarining faol-
lashuvi va fibrinolitik faollikning susay-
ganligini ko‘rsatadi. Ushbu patofiziologik
o‘zgarishlar trombotik asoratlar hamda
ichak devorining ishemik shikastlanishi
xavfining ortishi bilan bogliq. Olingan
natijalar O‘ChIT da koagulyatsiya va fi-
brinoliz markerlarini monitoring qilish
yuqori prognostik ahamiyatga ega ekan-
ligini hamda ularni kasallikning asoratlan-
gan kechishini erta aniqlash va individual
davolash strategiyalarini ishlab chiqish-
da qollash magsadga muvofiqgligini tas-
diglaydi.
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OcTpad cnaeyHas KullleyHasl Hempo-
xoaguMocTb (OCH) go cux mop cuuTaert-
Csl OAHUM M3 HauboJiee CI0XKHBIX U HaUu-
MeHee 0JIarONPUATHBIX C TOYKU 3pEeHHUS
NporHosa 3abojieBaHUN B abJOMHUHAJIb-
HOW XUPYPrhM HM3-3a BBICOKOW 4YaCTOThI
IOC/IeOTIEPALlUOHHBIX  OCJOXKHEHUU U
BBICOKOM CMepTHOCTU. llesbro Haluero
MCCeIOBaHUS ObLIO JeTajJibHOe H3yye-
HUe U3MeHEeHU UMMYHOOUOXUMHUYEeCKUX
XapaKTepuCTHUK y nanueHToB ¢ OCH, oco-
OEHHO TeX, KOTOpble CBSAI3aHbI C QYHKIU-
OHaJIbHbIM COCTOSIHUEM CHUCTEMBI reMo-
cTasa u pubpuHosU3a. B nccnesoBanuun
NpuHAJIU ydyacThe 46 nanueHt ¢ OCH, Ko-
TOpble ObLIIM pa3zesieHbl Ha JiBe KJIUHHU-
YyeCcKUe Ipynibl B 3aBUCUMOCTH OT HaJslU-
YWl OCJ0KHEHHOW WJIM HEOCJIOXKHEHHOU
dopmbl 3ab6o0s1eBaHUus. KoMniekcHoe us-
y4eHHe NoKasaTeJled KOaryJsaLMOHHOrO
3BeHa reMocCTas3a, BKJIl0oYasi MPOTPOMOU-
HoBoe BpeM4 (I1B), mexxayHaposHOe HOp-
MaJsin3oBaHHoe oTHolleHue (MHO), akTu-
BUPOBAaHHOE YaCTUYHOE TPOMOOIMJIACTHU-
HoBoe BpeMs (AYTB), ypoBeHb ¢ubpu-
HOTeHa, a TaKXe KJIYEeBBbIX MapKepoB
$ubpUHOIM3a - TKAaHEBOr0 aKTUBATOpa
njasMyMHoreHa (tPA) u uHruburtopa ak-
THBaToOpa maasMuHoreHa-1 (PAI-1), Bbis-
BUJIO COCTOSIHUE CyOKOMIIEHCHPOBAaHHOU

TUIepKoary/isiliui, HauboJiee BbIpakeH-
HOe y NallMEHTOB C OCJIOXXHEHHBIM Teue-
HueM OCKH. Y 60/1bHBIX JaHHOU Irpynnbl
OTMeYasJoCh [IOCTOBEPHOE IMOBbIIIEHUE
KOHLleHTpauuu GUOpPUHOTreHA U YPOBHA
PAI-1 B co4eTaHUMU CO 3HAYUTEJIbHBIM
CHUKeHUeM cofiep:kaHud tPA, yto cBue-
TeJIbCTBOBAJIO O pa3BUTUHU 3H/0TENUAb-
HOU AUCHYHKIIMM, aKTUBAI[UU CUCTEMHO-
ro BOCMAJIUTEJbHOTO OTBETA U yTHeETe-
HUU QUOPUHOJUTHYECKON aKTHBHOCTH.
BrisiB/ieHHbBIE natoprsnoJoruyecKkue
M3MeHEeHHUS CBSA3aHbl C MOBBILIEHHBIM pU-
CKOM TpPOMOOTUYECKUX OCJ0KHEHUU U
MIIEMUYECKOT0 MOBPEXKAEHUS KUIIIeUHOU
CTEHKU. YKa3aHHble U3MEHEeHHUs B MaTo-
reHe3e COMNPOBOX/JAITCSA MOBBILIEHUEM
BEPOSTHOCTU TPOMOOTHUYECKHUX OCI0KHE-
HUU U UIIEMUU KUIIeYHOUW cTeHKU. [Tosy-
YeHHble JJaHHble JJ0Ka3bIBAT OOJIbLIYIO
INPOTrHOCTUYECKYI0 3HAYUMOCTb OIl€eHKHU
NoKasaTeJied CHUCTeMbl CBEPTBIBAHUS U
bubpHHOJIM3a IPU OCTPOU KUIIIEUHOU He-
NPOXOJUMOCTH, a TAKXKe JeMOHCTPUPYIOT
BO3MOXXHOCTb MCIIOJIb30BaHUSl MOKa3a-
TeJled JIJI paHHeW JUAarHOCTUKU OCJIOXK-
HEHHOT'0 TeYeHUs MATOJIOTHUU U CO3JaHUsA
NepCOHAJIM3UPOBAHHOI0 MOJX0/a K Te-
panvu U AWarHOCTUKE. JieueOHO-AuarHo-
CTUYECKUX NOJX0/0B.
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