CLINICAL MEDICINE / KITIHIYHA MEOVLIMHA

ORIGINAL ARTICLE

UDC 616.366-002.1-089.152-089.5-06:577.115

ALTERATIONS OF FATTY-ACID COMPOSITION
OF BLOOD SERUM AND BILE IN PATIENTS WITH
ACUTE CHOLECYSTITIS AND HIGH OPERATIONAL
AND ANESTHETIC RISK

Vladislav Moroz,
e-mail:

V. Moroz, K. Murlanova, T. Briuzgina

morozvladislav2@gmail.com

Bogomolets National Medical University, Kyiv, Ukraine

Summary: The results of the determination of fatty acid composition of bile and blood of patients with acute
cholecystitis and high operational and anesthetic risk is described. The negative dynamics of the fatty acid
spectrum of bile and blood of patients with acute cholecystitis indicates metabolic disorders of an organism as a
result of oxidative stress and the incoordination of antioxidant defense systems. This study proves biochemically the
right choice of treatment tactics of this group of patients and it is evidenced by the beginning of the process of lipid

peroxidation normalization.
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Introduction. The number of patients with acute
cholecystitis (ACh) is growing every year. The evidence of
ACh traditionally ranks second among acute surgical patho-
logy of the abdominal cavity. Particularly often destructive
forms of ACh develop in elderly people with concomitant
diseases. The most effective treatment of ACh is undoub-
tedly radical surgery like cholecystectomy that provides at
the same time the removing of the source of inflammation and
eliminates biliary hypertension. A special group of patients
with ACh that bear high operational and anesthetic risk
(OAR) is in need of specific approach in terms of selecting
the amount and radicalism of treatment tactics [2].

Mortality rates in this group of patients according to the
results of various research data are about 6-33%; and in the
case of accompanying pathology of extrahepatic bile ducts
the mortality rates increase up to 43% (V.A. Privalov,
V.A. Shramchenko, A.V. Hubnitskiy, 2008). This fact makes it
necessary to determine the optimal treatment strategy, to
find new and improve existing methods of conservative and
surgical treatment of these patients [1]. Conservative therapy
that is usually applied in such cases is often inefficient, and
the postponement of operation leads to the disease
progression and adverse effects [20]. In 1984, D.L. Pikovsky

described the leading role of bile hypertension in the
development of ACh. Obstructive cholecystitis is about 95-
97% of all cases of ACh [4, 19]. Thus, the elimination of bile
hypertension can effectively relieve acute cholecystitis
signs that is confirmed in a number of works devoted to the
treatment of ACh in patients with high OAR [14, 25]. An
alternative method of surgery in this case is ultrasound
guided percutaneous transhepatic cholecystostomy, which
was recommended by the updated in 2013 Tokyo clinical
guidelines for the treatment of acute cholangitis and
cholecystitis (TG13), as the standard method of draining the
gallbladder in patients with ACh and high OAR [ 6, 23]. We
used the basic statements of these clinical guidelines in
order to determine the treatment tactics for patients in the
research group [24].

According to literature data ACh progress especially in
patients with high OAR, conditioned by existence and
progression of polyorganic dysfunction is associated with
structural and functional disorganization of cellular and
subcellular membranes of hepatocytes [14, 16, 18, 19]. In this
case, free radical processes (FRP) are playing huge role by
increasing peroxidation of membrane lipids with subsequent
activation of the lysosomal enzyme complex on a
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background of absolute or relative
endogenous antioxidants [5, 10, 11, 20, 25].

FRP are general biological mechanisms of protecting
against tissue damage [3]. Normally they are involved in
energy processes in the electron transport chain in
mitochondria, in proliferation and differentiation of cells and
in the regulation of enzyme activity. FRP are integral elements
of the inflammatory process associated with production of
reactive oxygen species (ROS) by phagocytes. Excess of
ROS initiates free radical lipid peroxidation (LPO) that causes
damage to biological membranes [10]. A large number of free
radicals causes the deterioration of electron transport in the
mitochondrial chain. Disruption of oxidative phosphoryla-
tion as a result of LPO leads to a significant shortage of
energy; it changes functions of enzymes, proteins,
carbohydrates, proteins including DNA and RNA proteins.
As a result, the cell loses its regulatory functions; abnormal
proteins appear and the above mentioned stimulates
secondary destructive processes. Described deterioration of
membranes, and subsequently the total cell architectonics
disruption leads to the cell death due to oxidative stress.

In recent years, the FRP are widely studied in cases of
various diseases, but studies devoted to oxidative stress in
patients with ACh are not numerous [14, 18, 19]. Considering
the above mentioned it was natural and important to study
free radical homeostasis in patients with high OAR and the
dynamics of its changes in patients that have passed mini-
invasive puncture-drainage interventions.

Qualitative and quantitative changes in fatty acids (FA)
are an informative sign of pathological state of an organism,
considering the fact that biological membranes consist of
fatty acids of phospholipids.

The aim of this work was to study the changes of serum
and bile FA spectrum as FRP marker in organisms of ACh
patients with high OAR.

Materials and Methods. We conducted examination and
treatment of 21 patients (14 women and 7 men) with ACh in
the age of 60 to 89 years who were treated from January 2013
to July 2015 at the surgical department of Kyiv City Clinical
Hospital 18, on the clinical basis of the Department of
Surgery Nelat the Bogomolets National Medical University.
At admission, all patients underwent general clinical and
biochemical blood tests, chest X-ray and X-ray of the abdo-
minal cavity, ultrasound of the abdomen. Fibrogastro-
duodenoscopy was performed in case of need for differential
diagnosis and in case of absence of contraindications to
perform this examination. Based on the surveys, according to
the criteria of diagnosis and grading (TG13), the patients
were diagnosed with acute cholecystitis. According to TG-13
selected group’s patients were divided into 3 groups
according to the severity of the ACh and the expression of
concomitant diseases as follows: Grade -1 group (light
severance of illness), Grade — 2 group (mild severance of
illness) and Grade — 3 group (high severance of illness).

Ultrasound  guided  percutaneous  transhepatic
cholecystostomy is recommended for patients with ACh in
case of mild and high severance of illness [15]. Ultrasound
guided percutaneous transhepatic cholecystostomy and
further intensive conservative treatment with regard to

deficiency of

decompensation of comorbidity is recommended for
patients with ACh that belong to Group 3 (high severance of
illness) [21].

Patients were divided as follows: 9 patients were
selected into Grade — 2 group (mild severance of illness), 12
patients were selected into Grade — 3 group (high severance
of illness). According to Tokyo guidelines, all the patients
have passed puncture— draining interference in amount of
ultrasound guided percutaneous transhepatic cholecys-
tostomy. In order to determine the dynamics of fatty acids
spectrum of lipids of blood serum, blood was taken from
cubital vein in 5-10 minutes before performing ultrasound
guided percutaneous transhepatic cholecystostomy and in
7-10 days after intervention. In order to determine the
dynamics of the fatty acid spectrum of lipids in bile, bile in
the amount of 5 ml was taken during the ultrasound guided
percutaneous transhepatic cholecystostomy through a
gallbladder drainage and in 7-10 days after the procedure.

Fatty acid lipid spectrum of the blood and bile of patients
was determined by gas chromatography method, the
principle of which is the extraction of lipids, hydrolysis and
methylation of lipid components and analysis of fatty acid
composition of lipids [2].

Chromatographic analysis of methyl esters of FA of
lipids was performed by using gas chromatograph “ILlBet-
500” with flame ionization detector in isothermal mode, the
volume of the sample was 3 — 5 ml.; the duration of analysis
was 20 minutes.

In the spectrum of blood and bile lipids there were
identified 7 most informative FA: C , —myristic, C  —
palmitic, C  — stearic (together they make up the amount of
saturated FA) and C | —oleic, C,,~linoleic, C . —linolenic,
C,,., —arachidonic (together they make up the amount of
unsaturated FA). FA peaks are identified by comparing with
the retention time of the standard FA. Quantitative
assessment of FA of lipids was performed by measuring
peaks of methylated derivatives of FA and determining their
content in percentage.

The obtained data was statistically processed using the
Student’s criterion. The relationship between parameters
was assessed using correlation analysis. Concentrations of
FA composition were compared with the control data [12].
The study was conducted according to the WMA
Declaration of Helsinki “Ethical Principles for Medical
Research Involving Human Subjects” (1964) and agreed by
the Ethics Committee.

Results and Discussion. Intensification of lipid
peroxidation of biological membranes is the starting point of
phospholipase activation that leads to the release of fatty
acids from phospholipids of cell membranes, causes lipid
ratio deterioration that is confirmed by the data of
chromatographic analysis of bile and serum of patients with
ACh (see Table 1).

In ACh patients’ bile the sum of saturated fatty acids
(SFA) increases reliably by 1.7 times as a result of increased
levels of palmitic and stearic acids as opposed to decreased
level of unsaturated fatty acids (UFA). The sum of UFA dec-
reased up to 1.6 times due to linoleic acid level decrease in
comparison to the control data. Meanwhile the sum of
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polyunsaturated fatty acids (PUFA), lipid so
peroxidation substrates, decreases by 1.8

times in ACh patients’ bile (see Figure 1).
The increase of arachidonic acid (by

8.6%) in bile of patients with ACh compared
with the control data is a marker of inflam- 50 -
mation. There are two main ways of arachido-
nic acid metabolism: cyclooxygenase and
lipoxygenase pathways. Cyclooxygenase 3 |
pathway leads to the formation of prostag-
landins and thromboxane A2 that are main
mediators of inflammation, which in turn
greatly intensify the processes of free radical
oxidation [17]. The increase of the arachido- o | s
nic acid content may be explained by its
mechanisms of activation for the further
enzyme formation of inflammation mediators,
activation of macro- and microphagocytes, T-
cells. These indicators are not reflecting changes only in the
studied pathology, but they authentically prove the
beginning of the process of lipid peroxidation.

A tendency towards FA balance stabilization in patients’
bile is observed after ultrasound guided percutaneous
transhepatic cholecystostomy completion, that appears in
decrease of SFA sum and increase of UFA and PUFA sum as
compared to patients’ fatty acid specter level on the draining
day. The increase of SFA and the decrease of UFA by 8% is
an indicator of the beginning of the process of lipid
peroxidation normalization and it certifies the efficiency of
mini-invasive surgical method that was used.

In blood serum all FA fractions’ amount is disrupted in
comparison to control data (see Table 2). A reliable increase

> SFA
Figure 1. Correlation of total concentrations of SFA, UFA and PUFA
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of SFA up to 1.4 times and 2.0 times decrease of UFA were
spotted (see Figure 2).

There was also found the increased level of arachidonic
acid in the blood serum, like in bile of patients. Arachidonic
acid is synthesized as a result of enzymatic cascade
reactions. These lipoxygenase reactions play an important
biochemical role in the increase of terminal blood circulation
that determines tissue hypoxia and damage of cellular
membranes.

The reduced content of linoleic acid that possesses pro-
oxidant properties in serum in 1.6 times is the indicator of
systematic reduction of fluidity of biological membranes of
cells in combination with tissue hypoxia and accumulation of
free FA.

Table 1.
Alterations of fatty-acid composition of bile of patients

Fatty acid During drainage (DD) After drainage (AD) Control
Cj6:0 Palmitic 49.6 £ 1.6* 43.5+ 1.4* 28.5£1.5
Cig.o Stearic 8.1+ 0.6* 6.0+ 0.5* 4.5+0.5
Cig Oleic 9.9+0,3 10.9+£1.0 6.6+0.7
Cig Linoleic 19.9+ 1.2% 28.0+ 1.4* 56.6£1.6
Cig:3 Linolenic 0.7+0.1 0.9+£0.2 0.2+0.05
Cyo.4 Arachidonic 11.8+0.5*% 10.7+1.2%* 3.240.3
> SFA 57.7€ 1.6% 495+ 1.3* 33.0+1.5
> UFA 423+£1.1% 50.5+£0.9* 66.6 1.5
> PUFA 32.4+0.8*% 39.6£0.7* 60.0 £1.3

" .
p<0.05 concerning the control group Tuble 2.
Alterations of fatty-acid composition of blood serum of patients

Fatty acid Before drainage (BD) After drainage (AD) Control
C14. Myristic 9.6 +0.8* 9.8+ 1.0* 1.9+£03
Cis:0 Palmitic 50.6 £ 1.5% 39.1+1.2% 40.0£1.5
Cig.0 Stearic 184+1.2 14.8+0.9 151+1.0
Ci510leic 81+0.8 18.9+0.3 242+1.3
Cig Linoleic 10.1 £0.6* 12.9+£0.2* 16.0£1.0
Ciga Linolenic 0.1 +0.05% 09+£0.1* 03+0.1
Cy0.4 Arachidonic 3.1+£04% 3.6 +0.3% 25+£03
> SFA 78.6 £ 1.8* 63.7+12% 57.0+1.8
> UFA 214+ 1.6% 36.3+1.1% 43.0+£1.8
>PUFA 13.3+1.5% 174 +£04% 18.8+1.5

*p< 0.05 concerning the control group
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Negative FA changes in the blood of 90
patients are important markers of peroxisome
dysfunction. Peroxisomal enzymes catalyze
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oxidation of fatty acids [8].

Changes in the composition of fatty acids in
blood serum are sufficiently informative
indicators of oxidative stress that is associated 4o -
with the pathogenesis of ACh. The presence of
comorbidities, which causes the development
of multiple organ dysfunction, also changes the 2 |
balance of FA composition in the direction of
FRP strengthening.

There are positive dynamics in improving
the fatty acid composition of blood serum in
patients after ultrasound guided percutaneous
transhepatic cholecystostomy. It was observed
the decline in the amount of SFA almost by 15% compared to
patients SFA spectrum on the draining day.

Comparing the fatty acid composition of bile lipids and
blood serum lipids we have determined one-sided changes.
Total sum of SFA increases, while the sum of UFA and PUFA
conversely decreases. The existence of correlation between
fatty acid composition of blood and bile could determine
metabolic disruptions in the patient’s organism due to
oxidative stress and the discoordination of anti-oxidative
defense system. Violation of the FA balance between total
concentrations of SFA, UFA and PUFA at the system level (in
blood serum) and in bile indicates dysmetabolic changes and
reduction of adaptive capacity in ROS elimination, formation
of radicals during the peroxidation and further deterioration
of cell membranes in patients with ACh.

According to the results of comparative study of total
UFA concentrations, there were determined one-sided
changes of FA specter in peripheral blood circulation and bile
that could be used as criteria of pathological process course
feedback. The abovementioned gives an opportunity to use
the study of fatty acid composition changes as an addition to
traditional diagnostic methods.

Positive dynamics in changing indicators towards impro-
ving the balance of FA composition of bile and blood of pa-
tients proves biochemically the right choice of treatment tactics
of the studied group of patients and it is evidenced by the
beginning of the process of lipid peroxidation normalization.

Conclusions. 1. Acute cholecystitis progress espe-
cially in patients with high operational and anesthetic risk,
conditioned by existence and progression of polyorganic
dysfunction is associated with structural and functional
disorganization of cellular and subcellular membranes of
hepatocytes which in turn is reflected by violation of lipid
metabolism due to oxidative stress.

2. It was stablished that in bile and blood serum of
patients with acute cholecystitis significantly increases the
amount of saturated fatty acids on the background of the
content decrease of unsaturated fatty acids. The amount of
polyunsaturated fatty acids that are substrates of lipid
peroxidation, decreases. The existence of correlation
between fatty acid composition of serum and bile could
determine metabolic disruptions in the patient’s organism
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Figure 2. Correlation of total concentrations of SFA, UFA and PUFA

in blood serum of patients

due to oxidative stress and the discoordination of the
antioxidative defense system.

3. Correct selection and effectiveness of ultrasound
guided percutaneous transhepatic cholecystostomy could
be confirmed by normalization of the lipoperoxidation
process: the amount of saturated fatty acids decreases and
the amount of unsaturated fatty acids increases.

4. Determined one-sided changes of FA spectrum in
blood serum and bile could be used as criteria of
pathological process course feedback and it gives an
opportunity to use the study of fatty acid composition
changes as an addition to traditional diagnostic methods.
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3MIHU 2)KUPHOKUCJIOTHOI O CMNMEKTPY
KPOBI TA 2)KOBYIl Y XBOPUX
HA TOCTPUMN XONELUCTUT 3 BUCOKUM
OMNEPALIAHO-AHECTE3IOJNIOMNYHUM PU3UKOM

Mopo3s B.B., MypnaHosa K.C., bpto3sziHa T.C.

HaujioHanbHul meduyHuli yHieepcumem
imeHi O.0. boeomonbus, Kuis, YkpaiHa

Pestome. BeTyn. XBopi Ha roctpuii xoneumctut (MX) 3 Buco-
KMM onepaLiiHo-aHecTesionoriyHnm pusukom (OAP) notpebytoTb
ocobnmeoro nigxoay y Bubopi 06’'eMy Ta pagmkanbHOCTI NikyBarb-
HOT TaKTUKW. ANbTEPHATMBHM CMOCOOOM XipypriYHOrO BTPYYaHHSsI
B TaKOMYy BMNaAKy CTana YepesLUKipHO-Yepe3neydiHkoBa Xoneumc-
TOCTOMIst Nifg, yNbTpa3BykoBUM KoHTponem (Y4YXuC). MX, ocobnveo
y xBopux 3 Bucokum OAP, 00yMOBMeHWIN HAsBHICTIO Ta NpOrpecy-
BaHHAM MONIOPraHHOi AUCAYHKLUII, B 3HAYHIA Mipi NOB’si3aHNI 3i
CTPYKTYPHO-CDYHKLOHANbHOK Ae30praHisaLieto KNiTMHHUX Ta cy6-
KNITUHHNX MeMBpaH renatoumTis. Baxxnuey ponb y LbOMy NpOLECi
BifirpatoTb BinbHopaaukaneHi npouecu (BMP). AkicHa Ta kinbkicHa
3MiHa xupHux kncnot (PKK) € iHpopmMaTUBHUM MOKA3HUKOM, LLO
CBiAYMTb NP0 NATOMOrMYHNI CTaH opraHiaMmy. ToMy, MeTOK [aHOI
poboTn cTano BMBYEHHS 3MmiH cnekTpy XK cupoBaTtku Kposi Ta
»oBuYi ik Mapkepa BPIy nauieHTiB xBopux Ha "X 3 Bucokum OAP.

Matepianu i meToaum. NpeacTasneHo focsig nikysaHHA 21
xBoporo Ha "X 3 Bucokum OAP. 3rigHo TG13 nauieHTv gocnigxy-
BaHOI rpynu 6ynu po3aineHi HaCcTyMHUM YMHOM: 9 XBOPUX BigHe-
CeHO 0 rpynu nomMipHoro ctyneHs TsbkkocTi (Grade Il) Ta 12 xBo-
pux — 0O rpynu ¢ BUCOKUM cTyneHem TskkocTi (Grade ll1). Ycim
nauieHTaMm BUKOHaHi MyHKUIAHO-APEeHyoui BTPyYaHHst B 06’emi
Y4YXuC nig Y3-koHTponem. JuHaMiky NOKa3HUKIB XXMPHOKUCNOT-
HOro CnNekTpy NinigiB CMpoBaTKN KPOBI Ta XXOBYi BU3HAYanm MeTo-
[0M ra3oBoi xpomaTtorpadii B AeHb ApeHyBaHHs Ta Ha 7-10 aeHb
nicnsa BTpyyaHHs. B cnekTpi XK ninigis kposi i xxoBui 6yno iHaeH-
TudikoBaHo 7 HanbinbL iHdopmaTeHUX XKK.

Pe3ynbraTi Ta 06roBopeHHs. Y »xoBui nauieHTis 3 X goc-
ToBipHO B 1,7 pasiB 3pocTae CymMa HaCUYeHUX XUPHUX KUCIOT
(H>XK) 3a paxyHOK pocCTy piBHS NanbMiTUHOBOI Ta CTeapuHOBOT
KMCNOT Ha OOHi 3HKEHHS BMICTY HEHACUYEHWX XXUPHWX KUCIOT
(HHXK). Cyma HHXKK 3meHLwyeTbea B 1,6 pasiB 3a paxyHOK 3HU-
YKEHHS1 PIBHS NIHOMNEBOI KUCMOTW Y NOPIBHSAHHI 3 LAHWMMW KOHTPO-
mo. MNpu oMy cyma noniHeHacu4eHNX xnpHux kucnoT (MHXK),
cy6etparis MNOJ1, 3HmkyeTbea B 1,8 pasiB y »oBui nauieHTiB 3 IMX.
B cupoBaTui kpoBi BMICT ycix dpakuii KK nopyLieHuin y no-
PiBHSIHHI 3 KOHTponeM. BusiBneHo goctoipHe 36inblueHHss HXXK
mamxe y 1,4 pasu, Ta ameHweHHa HHXK y 2 pa3sun. Cnoctepi-
raeTbCa TEHOEHLIS 40 MOKPaLLeHHS GanaHCy XMPHUX KUCMOT y
)KOBYI Ta CMpOBATLi KPOBi NauieHTiB nicnsa npoBeaeHHs Y4XuC,
LLIO NPOSABNSAETLCSA 3HWKEHHAM CYMU HACUHMEHWX KUPHUX KUCTOT
Ta 3pOCTaHHSIM CYyMW HEHaCUYEHWX Ta NOMiHEHACUYEHUX XXUPHUX
KWCIOT Y NOPIBHSIHHI 3 NMOKa3HUKaMM >XVPHOKMUCITOTHOTO CNEKTPY
nauieHTiB B A€Hb APEHYBaHHS.

BucHoBKW. HasBHICTb Kopensiujii Mixk 3MiHaMM >XMPHOKUCIOT-
HOro cknagay ninigis XoBYi Ta CMPOBATKW KPOBI AO3BOJISE BCTAHO-
BUTM MeTaboMiyHi NOPYLUEHHS B OpraHiami XBOporo BHacnigoK
OKCMOATUBHOrO CTPeCY Ta AUCKOOPAMHALLi CUCTEM aHTUOKCUAaH-
THOTO 3axXMCTYy.

MpaBunbHICTE 06paHHs Ta edeKTMBHICTb 4YepesLUKipHO-
YepesneyiHKoBOI XONeLMCTOCTOMIi NiATBEPAKYETLCA BCTAHOB-
NEeHHsAM npolecy Hopmanisauii ninonepokcuaadii. BctaHoBneHi
OfJHOHanpaBreHi 3MiHN XXUPHOKNCITOTHOrO CMEKTPY Yy cupoBaTtui
KPOBI i Y XXOBYi MOXYTb CMYXWUTU KpuTepiem ouiHku nepebiry
naTonoriYHOro NPoLecy Ta AalTb MOXIUBICTL BUKOPUCTOBYBaA-
TW BUBYEHHS 3MiH XXMPHOKUCIOTHOIO CMEKTPY SK AOMNOBHEHHSA A0
TpaauLiHNX AiarHOCTUYHUX METOAIB.

KnrouoBi crnoBa: rocTpuin XoneumcTuT, YepesLUKipHo-4Yepes-
neyviHKoBa XONeLMCTOCTOMIsA, BUCOKMIA onepaLiiHo-aHecTesiono-
YHWUIA PU3MK, CNEKTP XXUPHUX KUCNOT, OKCMOATUBHUIA CTpecC.

W3MEHEHUA >)KUPHOKUCJIIOTHOI'O CINMEKTPA
KPOBU U >KENYNY BOJIbHbIX OCTPbIM
XOJNIELMCTUTOM C BbICOKMM OMNMEPALIMOHHO-
AHECTE3UOJNION'MYECKUM PUCKOM

Mopos B.B., MypnaHosa K.C., bptozeuHa T.C.

HauuoHanbHbIl mMeOQuyuHcKul yHugepcumem
umeHu A.A. boeomornbuya, Kues, YkpauHa

Pe3stome. BetynneHue. bonbHble Ha OCTPbIN XONEUUCTUT
(OX) ¢ BbICOKMM OMepaLMOHHO-aHECTE3NONOMMYECKUM PUCKOM
(OAP) Hy>xpatoTcs B ocobeHHOM noaxoze npu Bbibope obbéma n
paguvkanbHOCTU nevyebHOoW TakTWKW. ANbTEPHATMBHBLIM MyTeM
XUPYPrM4eckoro BMeLLaTeNnbCTBa SBNSETCS YPECKOXHO-Ypec-
neveHouvHasi xoneumcroctomms (Y4XuC) noa ynsTpasByKkoOBbIM
koHTponem. OX, ocobeHHO y 6onbHbIX ¢ Bbicokum OAP, obycnos-
NEHHbIN HAaNU4YMEM U NPOrpPECCUMPOBaAHMEM MONMOPraHHON Anc-
PYHKLUMW, B 3HAYUTENBHON CTEMNEHW CBA3aH CO CTPYKTYPHO-PYH-
KUMOHarNbHOW Ae3opraHm3aumnent KNeToYHbIX U CyOKNeTouHbIX
MeMOpaH renaTouuToB. BaxkHyo ponb B 3TOM NpoLEecce urpatoT
cBoboaHopagukaneHble npoueccel (CPIM). KayectBeHHOE U KO-
NMYECTBEHHOE N3MeHeHMe XUpHbIX kucnoT (XKK) sasnsaetca uH-
hopmaTVBHBLIM NOKa3aTenem, KOTOPLI CBUAETENLCTBYET O Na-
TOMOrM4ECKOM COCTOSIHUM OpraHu3mMa. No3aTomy, Lienbr aHHON
paboTbl cnano nsyveHue nameHeHui cnekrpa >KK kucnor cbiBo-
POTKN KPOBU M xenun kak mapkepa CPI1 y nauueHtoB ¢ OX u
Bbicokum OAP.

MaTtepuanbl 1 metoabl. [peacraBneH onbIT neyeHns 21
nauueHTa ¢ OX n Bbicokum OAP. CornacHo TG13 naumeHTsl nc-
cnepyemow rpynnbl bl pasgeneHsl cnegyrowmm obpasom: 9
NnaumeHToOB OTHECEHbl K rpynne cpegHen CTerneHn TSXecTU
(Grade Il) 1 12 naumeHTOB — K rpyrnne C BbICOKOW CTEMEeHbIo
Tskectu. (Grade lll). Bcem naumeHTam Obinv BbINOMHEHbI MYHK-
LMOHHO-ApeHnpyoLLmne BMeLlaTenbcTea B 06beéme Y4UXuC nog
yNbTPa3BYKOBLIM KOHTpONeM. [JMHaMuKy nokasaTtenemn XUpHo-
KMCNOTHOrO CMeKTpa NMNMO0B ChIBOPOTKM KPOBM U XKen4u onpe-
Aensnu MeTogoM rasoBon xpomartorpadum B AeHb ApeHnpoBa-
HMs 1 Ha 7-10 geHb nocrne BmelwartenbcTBa. B cnektpe XK
AMNMEOB KPOBM U Xenyu 6o naeHTuduumposaHo 7 Hanbonee
nHpopmaTuBHbIX XKK.

Pesynbrathl U o6cyxaeHue. B xxenun nauyneHtos ¢ OX B
1,7 pa3 4OCTOBEPHO BO3pacTaeT CyMMa HaCbILLEHHbIX XXUPHBLIX
kmcnoT (HXK) 3a cyeT pocTta ypoBHSI NanbMUTUHOBOM U cTea-
PUHOBOW KUCIOT Ha (DOHE CHWKEHUS COAEPXXaHUS HEHaCbILLLEH-
HbIX XMpHbIX (HHXK). Cymma HHXKK cHuxeHa B 1,6 pas 3a cyet
YMEHBLUEHWNS1 YPOBHS NTMHOMNEBOWN KUCMOTLI B CPABHEHUN C AaH-
HbIMW KOHTpONS1. [py 3TOM CyMMa NONMUHEHACHILLEHHBIX XKUPHbIX
kucnoTt (MHXK), cy6cTpaToB NepekncHOro okMCneHns nMnuaos,
CHuwxeHa B 1,8 pa3 B xenuu naumeHtoB ¢ OX. B cbiBopoTke
KpoBM cogepxaHue Bcex ppakumii KK HapyLueHo B cpaBHEHUU C
KOHTPOMbHbIMK 3Ha4YeHusiMu. BoiseneHo ysenuyerHne HXK no-
ytn B 1,4 pas, n ymeHnblieHne HHXXK B 2 pasa. Habniogaetcs
TEHAEHUMSA K YryYLueHuio 6anaHca XXUPHBbIX KUCAOT B Xenyu v
CbIBOPOTKE KPOBM MauueHToB nocrne nposegeHuss Y4XuC, yto
nposBnseTcs cHwkeHnem cymmbl HXK v BospacTtaHvnem cym-
mMbl HHXXK 1 MHXKK B cpaBHeHUn ¢ nokasaTensimun XMpHOKNC-
MOTHOrO CNeKTpa NauMeHToB B AeHb APEHNPOBAHUS.

BbiBoabl. Hannune koppenaumm mexay nameHeHnamm KK
cocTaBa NUNMUA0B XeN4Yu 1 CbIBOPOTKM KPOBU pa3peLuaeT ycTa-
HOBWTb MeTabonunyeckne HapyLLEHUsI B OpraHu3Me BCreacTane
OKCMOATUBHOIO CTPecca Y AMCKOOPAUHALMU CUCTEM aHTUOKCU-
OaHTHOW 3awmThl. MNpaBunbHOCTL BblIOOpa M 3DEKTUBHOCTD
YYXuC nop Y3-KOHTpornem noaTeepXaaeTcs yCTaHOBMEeHUEM
npoLecca Hopmanusaumm nunonepokcuaaummn. YCTaHoBeHHbIe
OfHOHanpaBrieHHble U3MEHEHUSI XXUPHOKUCIIOTHOIrO CrneKTpa B
CbIBOPOTKE KPOBM W B XXEMYM MOTYT CIYXUTb KpUTEPUEM OLIEHKM
TeYeHUs NaTonorM4eckoro npowecca U 4atT BO3MOXHOCTb UC-
nonb3oBaTh NoKasaTeny U3MeHEeHWUN XXMPHOKUCIIOTHOrO CreKTpa
Kak [OMOfHEHNE K TPaAULIMOHHBLIM AMarHOCTUYECKAM MeToAaM.

KnioyeBble crnoBa: OCTpbI XONELMNCTUT, YPECKOXKHO-YpEC-
Nne4YeHoYHas XOoneuncTOCTOMMS, BbICOKUIA ONepaumoHHO-aHeC-
TE3NONOrNYECKUIA PUCK, CNIEKTP XMPHbBIX KUCMOT, OKCUAATUBHBIN
cTpecc.
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