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LYMPH FLOW AND CELLULAR COMPOSITION, RHEOLOGICAL PROPERTIES
OF LYMPH AND BLOOD IN ANIMALS WITH EXPERIMENTAL PERITONITIS

Abstract. This article studies the lymph flow, the composition of the lymph and blood in acute peritonitis
caused by fecal injection. Experiments have shown that acute peritonitis causes a decrease in lymph flow,
shifts in the physicochemical parameters of lymph, blood plasma and urine. With fecal peritonitis in animals,
an increase in the viscosity of lymph and blood in 28% and 33% in relation to the norm is characteristic. The
blood clotting time in rats with peritonitis was observed within 2.79 + 0.02 min, and in the lymph, it was
3.24 £ 0.04 min. A change in the rheological parameters of lymph and blood occurs simultaneously with
a violation of the coagulation system. Clotting accelerated, which worsened the fluidity of both blood and
lymph. An analysis of our results also shows that a decrease in the volumetric rate of lymph flow corresponds
to a change in not only biochemical, but also physical properties of lymph. The content of electrolytes in the
studied biological fluids changed. There was a tendency towards a decrease in Na*, K*, Ca* 2 in the blood and
an increase in the same elements in the lymph and in the urine. ... Probably an increase in Na*, K*, Ca* 2 in
lymph and urine is associated with a decrease in lymph flow and diuresis and with a greater concentration of
these elements in a smaller volume or some depositing function of the lymphatic system. In the peritoneal fluid
there have been revealed microbial associations consisting of Escherichia coli, staphylococci, streptococci,
anaerobic microorganisms, which cause acute peritonitis and toxic infection. The data obtained by us allow
that experimental peritonitis was obtained in rats. In inflammatory processes in the abdominal cavity, there
is a violation of lymph and hemodynamics, as well as the physicochemical parameters of lymph and blood,
expressed in a change in lymph flow in the thoracic duct flow and the color of lymph. The developed model of
acute peritonitis makes it possible to objectively assess the general reactions of the body, the regularities of the
onset and development of the inflammatory process in the body and, in particular, in the lymphatic system, and
provides unambiguous responses from both local and general regulatory systems.

Key words: viscosity, blood, lymph, lymph flow, peritonitis, coagulability.

Introduction. In medicine, peritonitis is an important general pathological problem, the relevance
of which is not decreasing at the present time. Inflammation of the abdominal cavity, manifests itself as a
secondary pathological process, the most common cause of peritonitis is perforation of the genital organ of
the gastrointestinal tract, as a result of which gastric or intestinal contents and microflora enter the abdominal
cavity, that is, microbes and bacteria that live in the lumen of the gastrointestinal tract or traumatic destruction
of the abdominal organs [1, 2].

The main causes of peritonitis are the progression of the syndrome of endogenous intoxication and the
generalization of infection, leading to the decompensation of vital organs and systems [3, 4]. The main reason
is significant endogenous intoxication, the main source of which is the exudate of the abdominal cavity with
microbes and their exo - and endotoxins, the contents of the paregic intestine, enzymes formed during the death
of cells, tissues, leukocytes and microbes themselves, even after the source of peritonitis has been eliminated
[5, 6].
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Massive endogenous toxemia leads to the development of systemic inflammation or systemic inflammatory
response syndrome with active involvement of the immune system [7, 8]. Widespread purulent peritonitis
is accompanied by excessive intake of microbial antigens and bacterial toxins from the purulent-destructive
focus of the abdominal cavity, peritoneal exudate and paralytic intestine into the biological environment [9,
10].

The role of the lymphatic system in the pathology of internal organs and body systems is known; the authors
found that the natural way to cleanse the focus of inflammation is regional lymphatic capillaries, vessels and
lymph nodes, as well as its huge role in maintaining the constants of the internal environment [11, 12].

Modern authors define the study of the lymphatic mechanisms of detoxification of the body and metabolites
as a key pathogenetic issue in the development of enteral insufficiency and the fight against toxic infection of
various genesis [13, 14, 15].

However, the mechanism of the development of intestinal poly-dysfunction and the state of the lymphatic
system against the background of peritonitis, in particular, the disorders of the body in the clinic or in the
experiment are far from complete, there are single works on these studies. Taking into account the important
role of the lymphatic system in tissue drainage and water-salt metabolism, it is of theoretical and practical
interest to study the role of the lymphatic system in the development of peritonitis, lymph formation processes
in experimental peritonitis. The purpose of this study is to research lymph flow, cellular composition and
rheological parameters of lymph, blood in experimental peritonitis.

Material and research methods. The experiments were carried out on 35 white laboratory male rats
weighing 250 = 5 g. 2 groups of rats were formed, the 1st group - 15 control rats, the 2nd group with acute
peritonitis (20 rats). We have chosen a method for modeling fecal peritonitis, which is close in etiopathogenesis,
clinical manifestation and phase flow to that in humans. Acute peritonitis in rats was caused by introducing fecal
suspension into the abdominal cavity at the rate of 0.5 ml of 10% solution per 100 g of animal body weight [16].
In our experiments, animals were taken for research 44-48 hours after fecal injection. The resulting suspension
was injected into intact animals by the paracentetic method no later than 20 minutes after preparation. In order
to avoid damage to internal organs during the introduction of fecal suspension into the abdominal cavity, the
animals were placed vertically, with the caudal end up. By puncturing the ventral wall in the center along the
midline of the abdomen, directing the end of the needle alternately into the right and left hypochondria, then
into the right and left iliac regions, the required amount of suspension was injected.

All groups of animals were in the same conditions of feeding and keeping. All experiments with animals
were carried out in strict accordance with the rules developed and approved by the local ethical commission of
Kazakh National Medical University named after S.D. Asfendiyarov, as well as in accordance with the rules
and requirements stipulated by the 1986 directive of the European Parliament and set out in the «Guidelines
for the care and use of laboratory animals.»Drug addiction of animals was carried out by inhalation with ether
through a mask in which a cotton wool with ether was placed. After drug addiction, an incision was made along
the white line of the abdominal muscles, and then the thoracic lymphatic duct was dissected at the diaphragm
into which a microcannula was inserted. After modeling of peritonitis in rats under ether anesthesia, lymph
flow from the thoracic lymphatic duct was recorded in vivo. Lymph was collected from rats using a graduated
microcannula. In the caudal part of the abdominal cavity, after collecting lymph, the abdominal aorta was
dissected, and a Teflon catheter was inserted into it to collect blood. Urine samples were taken for research
from the bladder.

We studied the biochemical parameters of blood and lymph, glucose level using “Glucotrend-2” using test
strips; the content of alanine aminotransferase (ALT) and aspartate aminotransferase (ASAT) was determined
by the Reitman-Frenkel method, bilirubin was determined by the Yendrashik-Gough method, the thymol
test - with thymol-veronal buffer, the total protein was determined by the birueta method, urea by a unified
method according to the color reaction with diacetylmonooxime, creatinine - according to the color reaction
of Jaffe with picric acid using the clinical diagnostic «Bio-Lachema-Test» (Czech Republic) [17] according
to the standard method in the automatic biochemical analyzer COBOS INTEGRA 400.The physicochemical
parameters of blood and lymph were determined - coagulability according to Sukharev, and viscosity using
a VK-4 viscometer, hematocrit according to the generally accepted method. In animals, electrolytes were
determined in blood, lymph and urine on an ABL 615/625 analyzer from Radiometer. Blood pressure was
measured using strain gauges from a Dreger monitor. The analysis of the composition of the micro flora of
the peritoneal fluid and the identification of microorganisms were carried out on an automatic Bacteriological
analyzer «MINI API» from BIO MERIEUX. Thermometry of animals was carried out with an electronic
thermometer from “Omron”. The obtained material was processed on a computer by the variational-statistical
method using the Student’s test.
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Results and its discussion. When modeling acute peritonitis in our experiments on rats after 48 hours, the
lethality was 17% of the total number of animals. On the following days, the percentage of lethality of animals
increased and by 5 days it was 57%, an accumulation of a large amount of fluid was observed in the abdominal
cavity. The temperature of the animals increased to 40.6 + 1.20°C (control 38.5 = 0.40°C). In animals with
experimental fecal peritonitis, on the 5th day after the introduction of fecal suspension, we observed symptoms
characteristic of acute diffuse peritonitis: weakness, loginess, hair rumpleness, rapid breathing, shortness of
breath, refusal to eat, stool retention and bloating. The rats were concentrated in one of the corners of the
cage. Opening the abdominal cavity revealed 2 to 5 ml of inflammatory exudate of a serous or purulent nature,
sometimes with a hemorrhagic component.

Morphological changes in the abdominal cavity of rats were characterized using a visual descriptive method.
In the control group of animals, the abdominal cavity of the stomach wall was normal and in all experimental
groups, no significant deviations were found. In rats of the experimental group, the abdominal wall is dull,
hyperemic, with purulent-fibrinous overlays on the surface and visceral surface of the liver. On the abdominal
organs there are loose fibrin adhesions in the form of a «cobweb». Separate small focal hemorrhages are noted
on the intestinal mesentery. The intestinal loops are swollen, filled with masses of dark color, in some places
the intestine is edematous, the vascular pattern of the intestinal wall is enhanced (Figure 1). In this case,
significant water-sectoral disturbances occur because of loss of total fluid, according to the authors, with a 15%
decrease in the volume of the extracellular and 8% intracellular sectors [18, 19].

Obtaining a model of acute peritonitis in rats was confirmed by the results of the clinical picture, histological
studies of the structure of the parietal and visceral sheets of the peritoneum and biochemical analyzes of blood
and lymph, reflecting the functional state of the body. Thus, an absolute overhydration of organs develops, with
an increase in the level of cellular fluid in the abdominal cavity.

According to the literature, widespread peritonitis in the toxic and terminal stage with clinical manifestations
of massive polymicrobial contamination and aerobic-anaerobic endogenous microflora. When opening the
abdominal cavity during the experiment, we revealed a large amount of peritoneal fluid, and purulent foci on
the liver, intestines, peritoneum. We found the following microorganisms in the pertonial fluid: Proteus vulgaris
group — 10° CFU/ml; Escherichia coli — 10° CFU/ml; Enterococcus faecalis — 10° CFU/ml; Staphylococcus
vitulinus — 10° CFU/ml; Candida inconspicua/lambica — 10° CFU / ml, but we found 5 microbes only in 55%
of analyzes. Other samples contained 1 or 2 microbes in different combinations of Escherichia coli 10°~10*cfu/
ml and Proteus vulgaris group 10°cfu/ml, Staphylococcus vitulinus 10>~10°cfu/ml. The study of the exudate of
the peritoneal fluid revealed microbial associations consisting of Escherichia coli, staphylococci, streptococci,
anaerobic microorganisms, which cause acute peritonitis and toxic infection.

Abdomen opening with experimental fecal peritonitis shows an inflammatory exudate from serous to
purulent, sometimes with a hemorrhagic component.
Designations: A — control group, B — experimental group, after fecal peritonitis.

Figure 1- Abdominal cavity in control rats and after fecal peritonitis.

The results of the research showed that in animals with experimental peritonitis, destructive changes and
disorders of the body have been revealed. Lymph flow in acute peritonitis decreased to 5.2 = 0.3 uL/min
100 g (control 7.8 & 0.2). The observed decrease in lymph flow after experimental peritonitis was associated

7
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with a decrease in the content of total protein in the lymph and blood plasma. Since the main property of
the lymphatic system is the removal of protein released from the blood vessels into the interstitium, then a
simultaneous decrease in it in the blood and lymph may indicate a violation of protein resorption by the roots
of the lymphatic system, which determines the processes of lymph formation. These results indicate that with
inflammation of the abdominal cavity, it significantly reduces the processes of lymph formation and lymph
circulation in animals.

With fecal peritonitis in animals, an increase in the viscosity of lymph and blood in 28% and 33% in relation
to the norm is characteristic. The blood viscosity in sick animals with peritonitis increased from 4.85 + 0.05 to
6.20 £+ 0.02 units. (p <0.05 *), as well as in the lymph 3.86 + 0.03 to 5.13 = 0.04 units. (p <0.05 *), respectively
(Figure 2).

The clotting blood time in rats with peritonitis was observed within 2.79 £ 0.02 min, in control experiments
3.52 £ 0.03 min. Lymph clotting was 3.24 = 0.04 min, in the control it was 3.86 + 0.03 min. The clotting
time of blood and lymph accelerated by 20.7% and 19%, respectively (Figure 3). A change in the rheological
parameters of lymph and blood occurs simultaneously with a violation of the coagulation system. Clotting
accelerated, which worsened the fluidity of both blood and lymph. An analysis of our results also shows that
a decrease in the volumetric rate of lymph flow corresponds to a change in not only biochemical, but also
physical properties of lymph.

O control group [ perinnit

Designations: Y-axis: viscosity level in units. On the abscissa: 1 — lymph, 2 — blood plasma.

Figure 2 — Change in viscosity in lymph and blood in control and experimental peritonitis.

A5 — — — — — — — —
4_

O control group M pesibonit

Designations: Y-axis: coagulation time in minutes. On the abscissa: 1 — lymph, 2 — blood plasma.

Figure 3 — Coagulability in lymph and blood in the control group and after experimental peritonitis.
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In experimental studies, we observed that microcirculatory disorders in the focus of inflammation, along
with changes in the rheological properties of blood and lymph, lead to the development of irreversible changes
in cells and intercellular structures. Lymporheological indicators indicated a change in the relative viscosity of
lymph in animals with experimental fecal peritonitis, which decreased by 1.3 times. We found that a decrease
in the relative viscosity of lymph contributed to a decrease in the speed of lymph movement by 1.5 times
relative to the norm.

The data obtained shows that a change in the rheological parameters of lymph occurs simultaneously with
a violation of the coagulation system. As noted in the experiment, the increased viscosity of lymph in acute
pancreatitis, the presence of an admixture of erythrocytes in it for a tendency to thrombus formation in the
thoracic duct. Other authors have shown that inflammation of the abdominal cavity activates blood coagulation
processes [20], as well as a decrease in lymph flow and a change in the rheological properties of lymph in
case of disorders in the body [21, 22]. All these facts indicate profound changes in the blood and lymph in
experimental fecal peritonitis.

An analysis of our results also shows that a decrease in the volumetric flow rate of lymph flow corresponds
to a change not only in the physical properties of lymph and blood, but also in the biochemical parameters of
lymph and blood. In the lymph, the total protein content decreased more deeply by 42% than in the blood. The
content of urea, creatinine, residual nitrogen increased. From these data it can be seen that the most striking
changes were observed from the side of total protein, urea in the lymph and blood plasma. In animals, after
the fecal suspension, the number of leukocytes in the blood already after 48 hours intensively increased from
1.0 to 1.5 times in comparison with normal values. The number of erythrocytes in the blood increased by 16%
from the control values to 7.63x10° + 0.5 pl; the number of platelets increased by 52% to 545 £ x10° + 11 pl (P
<0.05). Leukocytes increased by 36%, lymphocytes by 16%. The hemoglobin level was reduced by 12%. The
hematocrit decreased slightly. Under conditions of peritonitis in the lymph, the number of monocytes increased
to 6% and an increase in the number of lymphocytes by 15% was observed. With peritonitis, the concentration
of Na' ions in the plasma increased by 5%, in the lymph by 7%, and in the urine decreased by 24%. In plasma
and lymph, K* and Ca" ions slightly decreased in comparison with the control. The lymph flow after 45-48
hours from the modeling of peritonitis decreased by 41% to 4.9 + 0.3 pl/min per 100 g of body weight. The
content of electrolytes in the studied biological fluids changed. There was a tendency towards a decrease in Na*,
K*, Ca™ in the blood and an increase in the same elements in the lymph and in the urine. Probably an increase
in Na*, K*, Ca* in lymph and urine is associated with a decrease in lymph flow and diuresis and with a higher
concentration of these elements in a smaller volume or some depositing function of the lymphatic system.
A general analysis of blood and lymph and biochemical studies of these fluids reflect signs of a significant
inflammatory process and hepatonephric insufficiency. Thus, the analysis of the data characterizing the system
of blood properties showed that in all animals with the introduction of fecal suspension, clinical signs of the
initial development of peritonitis were observed, which were more pronounced in sick animals with a lethal
outcome. With this in mind, these changes indicated the occurrence of toxic and microbiological inflammation
of the abdominal cavity in animals [23, 24].

In experimental fecal peritonitis, all sick animals showed signs of diffuse fibrinous-purulent peritonitis
involving the deep layers of the peritoneum and underlying adipose and muscle tissue. The peritoneum is
edematous, infiltrated, collagen fibers are swollen, homogenized with areas of decay. Dystrophic-destructive
changes, edema, circulatory disorders and signs of acute exudative inflammation are determined in the
underlying muscle and adipose tissue [25]. Analyzing the obtained experimental material, the following
picture can be observed. We obtained an adequate model of acute peritonitis in experimental animals with an
evidence base on the clinical picture by histological sections and biochemical data of blood and lymph, which
significantly differed from the data of the control group of rats.

Thus, as a result of our experimental work in modeling peritonitis, it was shown that the lymphatic system
is involved in the pathological process. After inflammation of the abdominal cavity, signs of widespread
fibrinous-purulent peritonitis with the involvement of the deep layers of the peritoneum and underlying
adipose and muscle tissue were found. Microbiological studies have shown that in most experimental animals,
various aerobic and anaerobic microorganisms are found in the abdominal cavity. In experiments, the detection
of conditionally pathogenic microflora during inflammation of the abdominal cavity in animals indicates a
chronic bacterial infection and pronounced disorders in the immunity of the mucous membranes. Thus, the
conducted studies have shown that most animals with acute peritonitis have two or more focal point of infection
associated in 90-92% with Staphylococcus aureus [26, 27]. We received a decrease in lymph flow, an increase
in the level of thrombogenic processes, an increase in the viscosity of lymph and blood, which indicates a
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deterioration in the rheological properties of lymph and blood, as well as changes in the biochemical spectrum
of indicators and the cellular composition of lymph.

Conclusions. The inflammatory process of the abdominal cavity simulated in an experiment on animals
leads to the development of purulent-fibrinous processes in the wall of the genital organs, which may be the
cause of their dysfunction, the basis of the clinical manifestations of peritoneal peritonitis. The data obtained by
us allow that experimental peritonitis was obtained in rats. Thus, we obtained experimental peritonitis, which
was shown in rats in the peritoneal fluid, microorganisms were found in the form of staphylococci, streptococci,
etc. In inflammatory processes in the abdominal cavity, there is a violation of lymph and hemodynamics, as
well as the physicochemical parameters of lymph and blood, expressed in a change in lymph flow in the
thoracic lymphatic duct and the color of lymph. These results indicate that with inflammation of the abdominal
cavity, it significantly reduces the processes of lymph formation and lymph circulation in animals.

9oxipemos C.H."*?, Jlemuenko I A.!, Topuakos B.H.', Emmyxan6er A.H."?, EcenoBa M.A."*

'KP BFM FK Anam xoHe xanyapiap (GH3HOJIOTUSCH HHCTUTYTHI, AnMmarsl, Kazakcran;
2AIMaTHl TEXHOJOTHSIIBIK YHUBEpCHUTETI, AnMarel, KazakcTaH;

*On-Mapabu atbiHgarel Kasak YiITThIK yHEBEpcHTETI, AMarsl, Kasakcran;
*KITMHHUKAJIBIK JKOHE SKCTIEPUMEHTTIK TUM(POIOTHS FHUTBIMU-3EPTTEY HHCTUTYTHI - [{HTOIOTHS JKoHE
reHeTrkKa HHCTUTYTHIHBIH dumuansl Cb PFA, Xanacibip, Peceii.

E-mail: SNABDRESHOV @mail.ru

SKCHHEPUMEHTTIK HNEPUTOHUT KE3IHAEI'T " KAHYAPJIAPJATBI INM®A AFBICHI
7KOHE KACYIIAJIBIK K¥YPAMBI, TUM®PA MEH KAHHBIH PEOJIOTI'UAJIBIK KACUETTEPI

AHHOTanus. byn Makanaga HOXKICTIK MHBEKUMAJAH TYBIHAAFaH JKeJell MEPUTOHHUT Ke3iHue aumpa
arpIchl, TUM(a MEH KaHHBIH Kypambl 3epTreireH. ToxipuOenepne kemen MEpUTOHUT JUM(pa aFbICHIHBIH
TOMEH/JIeyiHe, JuM(pa, KaH Iia3Mackl MEH HECeNTiH (PM3UKAIBIK-XUMIBUIBIK KOPCETKIMITEPiHIH e3repyiHe
oKeneTiHi KepceruireH. JKaHyapiapla HOKICTIK HMEPUTOHUT Ke3iHae nrMda MeH KaHHBIH TYTKBIPIIBIFBI
HOpMara KaTeICThI 28% sxoHe 33% apTaThIHABIFBI OaiKaapl. EreyKyiphIKTapaa NepuTOHNT Ke3iH/e KaHHBIH
YI0 yakbIThI 2,79+0,02 MuH mieringe Oaikansl, an mumdana 3,24+0,04 mun Gonel. JInmMda MeH KaHHBIH
PEOJIOTHSITBIK KOPCETKIMTEPIHIH 63Trepyi Koaryisins KyHeciHiH OY3bIUTybIMEH Oip yakbITTa skypeni. KanabiH
na, TMM(paHbIH /12 aFybIHBIH TOMEHACY1 YIO YaKbITBICBIHBIH KbUIIAM/BIFBIHBIH apTybIHA anbln Kexemdi. biznig
HOTIOKEJICPIMI3I Tanaayjapbl KOPCETKEHACH, JUM(a arbIChIHBIH KOJEMJIIK KbULIAMIBIFBIHBIH TOMEH/CYI
muMbaHbIH OMOXUMISIIBIK KOPCETKIIITepIMEH KaTap, OHBIH (DM3WKAJBIK KACHETTEPiHIH Jie e3repyi colikec
KeJeTiHIH KepceTei.3epTTeneTiH OMONIOTUsUTBIK CYHBIKTBIKTApAaFbl SJICKTPOIUTTEP IiH MOJILIEPi ©3repeTiHairi
anpikTanasl. Kangare Na®, K¥, Ca™ remenieyi, conaii-ak Oy aieMeHTTepIiH InM(a MeH HECETTe apTKAHIBIFbI
anbIkTanbl. Jlumpa men vecenreri Na*, K*, Ca* sxorapbuiaysl TuM@a arbIMChl MEH JIHypE3/IiH TOMEH Iy iIMEH,
a3 MeJIIIep/Ie OChI ATIEMEHTTEPIIH KOFaphl 00IIyBl HEMece JTnM(a KyHeciHiH Keibip IenoHupiey KbI3MeTiMeH
OaiiimanpicThl 0OMyBl MYMKiH. [lepuToHeanbapl CYWBIKTBIKTa ©TKIp HEPUTOHUT MEH TOKCHKOWHQEKIHSHBI
tynbipathid E. coli, Staphylococcus, Streptococcus, aHa’poOThl MUKPOOPTaHU3MICPICH TYPAThIH MUKPOOTHIK
KaybIM/IACTBIKTAp aHBIKTANbI. bi3 anmFaH MaJiMeTTep ereyKyWphIKTapaH TOKipHOENiK IMEePUTOHHUT aiyFa
MYMKiHIIK Oepeni. Kypcak KybIchIHIaFbl KaObIHY mpouecTepinie auMda jkoHe TeMOANHAMUKA, COHAaN-aK
nuMpa MeH KaHHBIH (HU3HKA-XUMUSIIBIK KOpPCETKImTepi Oy3puIansl, Oy keyme TuMda KompIHAaFs TuMba
arbIcbl MEH NUM(a TYCiHIH e3repyiMeH KepiHeadi. ANbIHFaH jKe/les MEPUTOHUT YITICIHEH aF3aHbIH SKaJIIlbl
peaKuusIIapbIH, aF3ajarbl KaObIHY TPOICCIHIH Maia O0Mybl MEH JaMy 3aHJbLUIBIKTAPbIH, KEPIUTIKTI KOHE
JKAIIITBI PETTEYI JKyHenep/IiH OipKesKi jkayar peakusaCchlH KaMTaMachl3 eTEeTiHIIr1, aran aiTkanaa JuMda
XKyHeciH 00beKTUBTI OaranayFra MyMKIHIIIK Oeperi.

Tyiiinai ce3nep: TYTKBIPIBIK, KaH, TuM@a, TuMda aFbIMbI, TIEPUTOHUT, VHBIFBITITHIK,.
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JUM®OTOK U KJIETOUYHBI COCTAB, PEOJIOT HUECKHE CBOMCTBA JIUM®bI U
KPOBHU Y ’KUBOTHBIX ITPU SKCIHEPUMEHTAJIbBHOM IIEPUTOHUTE

AHHoTamus. B naHHO# cTaThe U3ydeH JUMQOTOK, COCTaB JMM(BI U KPOBU MPU OCTPOM MEPUTOHUTE,
BBI3BAaHHOM KaJIOBOM HHBEKIUEN. B SKCIepuMEHTax MOKa3aHO, YTO OCTPBIN IEPUTOHUT BBI3BIBAET YMEHBIICHNE
auM(OTOKA, CIBUTH (PU3UKO-XMMUYECKHX IMOKazarenedl auMbl, mia3Mbl KpoBH W Moud. [Ipu kamoBom
MIEPUTOHNTE y KUBOTHBIX XapaKTEPHBIM SIBIIIETCS yBEITMICHUEM BS3KOCTH MBI 1 KpoBHU B 28% u 33% 1o
OTHOILICHUIO K HOpMe. BpeMs cBepThIBaHMSI KPOBH Y KPBIC C IEPUTOHUTOM HaOIIonanocs B nmpeaenax2,79+0,02
MUH, a B JUM}bI —cocTapisia 3,24+0,04 muH. M3MeHeHHE PEOIOTHYECKUX MOKa3zaTesieh IuM(bl U KpOBU
MIPOUCXOAUT OJHOBPEMEHHO C HapyIIEHHUEM CBEpTHIBaIOIIEl CHCTeMBl. (CBEpPTBHIBAEMOCTH YCKOPSIIACH,
YTO YXyALIalo TEKy4ecTh KaK KPOBH, Tak M JTUM(QbI. AHAIN3 HAIIUX PE3yIbTaTOB TAKXKE IMOKAa3bIBACT, YTO
CHWKCHUIO OOBEMHOM CKOPOCTH JUM(OTOKA COOTBETCTBYET M3MEHEHHE HE TOJBKO OMOXMMHMUYECKHX, HO
n (Qu3nYecKux CBOMCTB JIUMQBI. M3MeHsHMCh cofepikaHUe 3JIEKTPOJIMTOB B HM3Yy4aeMbIX OHOIOTMYECKHX
KUIKOCTSX. Bblia BhIsSIBIICHA TeHACHIIMS K CHIDKEHHIO B kKpoBu Na', K¥, Ca*? u yBejndeHHe 3THX e HICMEHTOB
B muMe u B Moue. BepositHo, yBenmuenue Na®, K¥, Ca™ B muM¢e n Moye CBS3aHO CO CHIDKCHUEM JTMM(POTOKA
1 Tuypes3a U ¢ O0IbIIel KOHIIEHTpaIiel 3THX JIEMEHTOB B MEHbIIIEM 00beMe UITH HEKOTOPO JeTOHUPYOIIen
¢dyHkmend nuMdaTnyeckol cucTeMbl. BBIIBHIN B NEpUTOHEATBHON >KUAKOCTH MHUKPOOHBIE acCCOLHMALINH,
COCTOSIIIME M3 KHUIICYHOH MajlOuKH, CTa(UIOKOKKOB, CTPENTOKOKKOB, aHA’pPOOHBIX MHUKPOOPTaHH3MOB,
KOTOPbIE U BBI3BIBAIOT OCTPBIH HNEPUTOHUT U TOKCUKOMH(eKkuuto. IloiayueHHble HaMU JaHHBIE O3BOJIMIN
MOJTYYHUTh IKCIIEPUMEHTAIBHBIA IEPUTOHUT y KpbIc. [Ipy BocmanuTenbHBIX mpoleccax B OPIOIIHOM MOJ0CTH
MIPOMCXOUT HapylIieHue JUM(O- ¥ TFeMOJMHAMUKE, a TaKkKe (PU3UKO-XUMUYECKHX MapaMeTpoB UMbl U
KpPOBH, BbIpakaiolleecs B M3MEHEHWH JTUM(OTOKa B TPYJHOM JIMM(ATHIECKOM NPOTOKE M IBETA JIUMBI.
Pazpaborannas MOzelIb OCTPOTO TIEPUTOHUTA MO3BOJISAECT OOBEKTUBHO OLEHUTH OOIIME peaKi OpraHu3Ma,
3aKOHOMEPHOCTH BO3HHKHOBEHUS M Pa3BUTHA BOCHAIUTEIBHOTO MPOIECCa B OPTaHU3ME U, B YaCTHOCTH, B
auMdaTHIECKOi cucTeMe, U 00ecredrBaeT MOTyYeHHE OJHO3HAYHBIX OTBETHBIX PEAKIMH KaK MECTHBIX, TaK
1 OOIINX PEryIsATOPHBIX CUCTEM.

Ki1roueBble cjioBa: B3KOCTh, KPOBb, JIUMda, TMM(POTOK, IEPUTOHUT, CBEPTHIBAEMOCTb.
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