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Abstract.

The evaluation of the lipid spectrum of the blood plasma and immunocyte membranes is important for timely diagnostic
and correction of pathological changes revealed at the cytochemical level. The identification of lipid fractions using high-per-
formance liquid chromatography (HPLC) allows for separate detection of minor fractions of lysophospholipids (lysophos-
phatidylcholine and lysophosphatidylethanolamine). The study was performed using a photometric sensor and reverse-phase
column C18. The following fractions were obtained: lysophosphatidylcholine, lysophosphatidylethanolamine, sphingomye-
lin, phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol, and phosphatidylserine. The ratio of these fractions
is a sensitive marker of pathological shifts in the lipid spectrum both in the blood plasma and immunocyte membranes.

Keywords: Lipid spectrum of the blood plasma, immunocytes, pulmonary tuberculosis.

Rezumat. Determinarea spectrului lipidic la pacientii cu tuberculoza pulmonara.

Determinarea spectrului lipidic al plasmei sanguine si al membranelor plasmatice si imunocitelor este importanta
pentru detectarea si corectarea in timp util a modificarilor patologice determinate la nivel citochimic. Determinarea frac-
tiilor lipidice prin cromatografie lichida de inalta performanta (HPLC) permite detectarea separata a fractiilor minore de
lizofosfolipide: lizofosfatidilcolind, lizofosfatidiletanolamina. Studiul a fost realizat folosind un senzor fotometric si o
coloana cu faza inversa C18. S-au obtinut urmétoarele fractii: lizofosfatidilcolina, lizofosfatidiletanolamina, sfingomieli-
nd, fosfatidilcoling, fosfatidiletanolamina, fosfatidilinozitol, fosfatidilserina. Raportul dintre aceste fractii este un marker
sensibil al modificarilor patologice in spectrul lipidic, atat in plasma sanguina, cat si in membranele imunocitelor.

Cuvinte cheie: Spectrul lipidic al plasma sanguina, imunocite, tuberculoza pulmonara.

Pe3tome. OnipeeieHne JUMUIHOTO CIEKTPA Y 00IBHBIX TY0EePKYJIe30M JIerKuX.

OnpeaeneHI/Ie JIMIUAHOTO CHEKTpa Ijia3Mbl KPOBU U MeM6paH NMMYHOIHUTOB UMECT BAXKHOC 3HAUYCHUEC IJIsI CBOCBPEC-
MCHHOT'O BBIABJICHUSA Y KOPPEKIIUU MATOJIOTMICCKUX H3MeHCHHﬁ, OINpEACIIAEMBIX Ha IUTOXUMHUYECKOM YPOBHE. OHpe}Ieﬂe-
HUE JIMIHAIHBIX (HPAKIIUH C TTOMOIIBIO BEICOKO 3()(EKTUBHOM KUAKOCTHON Xpomarorpaduu (BOXKX), mo3possier pa3neibHO
JIETEKTUPOBATh MUHOPHBIE (pakiyn guzodochonannmaos: tuzopocharuaninxonnt, mu3odocdarnaumiranonsamun. Mccne-
JIOBaHHE TIPOBOIAIIOCH C MCTIONB30BaHUEM (POTOMETPUUCCKOTO MaTyrka U oopaTHo(hazHoi komouku C18. Beutn momydeHs!
crenyrompe Gppakiun: 1u30PpochaTuamIKoInH, Ju3odocharnauaTaHosaMmut, chuHromuent, Gocharuauixoint, Goc-
dbaruaumaTaHonamuH, hocharnaunrHo3uTol, hocharummiceput. COOTHONICHHE MaHHBIX (DpaKIuil SBISETCS TyBCTBHU-
TCJIbHBIM MapKEPOM IaTOJIOTUYCCKUX CABUTOB JIMITUIHOI'O CIIEKTPA, KaK B IJIa3ME KPOBU, TaK U B MeM6paHax HNMMYHOIIUTOB.

KoaroueBble ciioBa: JIUnuaHbli CeKTp M1a3Mbl KPOBH, IMMYHOLIUTBI, TYyOSpKYJIE3 JIETKUX.

Introduction

Tuberculosis is one of the most acute problems in
modern medicine. meauiuael. In Russia, tuberculo-
sis has the highest economic burden per 1 case of the
disease. The significance of this problem is associated
with the wide spread of tuberculosis. In 1993, the WHO
announced tuberculosis as a global issue. The priorities
in the studies included molecular biology, social an-
thropology, and the economics of healthcare [5].

The study of the peculiarities of the lipid compo-
sition of the blood plasma and immunocompetent cell
membranes in patients with tuberculosis of different
localization is important for the development of the
program of pathogenetic treatment of this disease.

The changes in the spectrum of cellular lipids are the
most significant parameters of immune reactivity and
direct indication of the functional condition of its sepa-
rate elements. Lipids of blood cell membranes provide
the molecular basis that determines their structural and
functional properties [8]. The optimal functioning of
the immune cells primarily depends on the biophysical
properties of the cell membranes and is determined by
the composition and ratio of different lipid fractions [6].

The evaluation of peculiarities of changes in the
lipid spectrum of the plasma and cell membranes will
allow the specialists to diagnose pathological condi-
tions associated with lipid metabolism disorders as
well as to perform their timely correction, which will
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increase the efficacy and the tolerability of antituber-
culosis therapy.

However, presently, the majority of publications
are dedicated to the study of the lipid spectrum of the
blood plasma. At the same time, the most important
parameters of the ratio of lipid fractions of cell mem-
branes and blood plasma lipids are not considered. To
obtain a complete picture of changes in the lipid me-
tabolism in patients with tuberculosis, it is necessary
to expand the spectrum of the studied lipids, especial-
ly, its minor fractions.

Numerous methods of identification of the lipid
spectrum of the blood and biological membranes were
proposed. The main method of study is chromatog-
raphy. Until now, the majority of researchers studied
lipids using continuous-flow chromatography with
further densitometry [1,3]. However, this method is
very sensitive to external conditions, it is labor-con-
suming, and not highly efficient [4]. Presently, the
method of high-performance liquid chromatography
(HPLC) with further mass-spectrometry is becom-
ing more widespread [2,7]. This method exerts good
selectivity and provides results with high resolution.
However, mass-spectrometry is not always available
due to the high cost of equipment. It is possible to reg-
ister lipid fractions in the required volume with a more
available photometric sensor. The authors did not find
any publications on the descriptions of the methods
of evaluation of the lipid spectrum of plasma and cell
membrane with HPLC and photometric sensor.

The study is aimed to propose a method of evalu-
ation of the lipid spectrum and blood cell membranes
in patients with tuberculosis using HPLC and photo-
metric sensors.

Materials and Methods

The object of the study was the blood obtained
from patients with tuberculosis that were receiving
therapy at the regional clinical antituberculosis center.
The blood was sampled from a vein. Further, the iso-
lation of cellular elements was performed. The most
widespread method for the isolation of separate frac-
tions of cellular elements of the whole blood is the
separation of whole blood on the gradient of density
(ficoll-verographin) with further washing out of the
admixtures of erythrocytes with a 0.84% solution of
ammonium chloride. The extraction was performed by
the method of Folch and Bligh-Dyer. HPLC separation
was performed using a reverse-phase column C18. The
eluent included a mixture of water, triethylamine, and
formic acid (the volume ratio was 99,8:0,1:0,1).

Results

The authors obtained the following fractions:
lysophosphatidylcholine, lysophosphatidylethanol-
amine, sphingomyelin, phosphatidylcholine, phos-

phatidylethanolamine, and
phosphatidylserine.

An increase in the level of toxic lysophospholipids
(lysophosphatidylcholine and lysophosphatidyletha-
nolamine) and a simultaneous decrease in the levels
of phosphatidylcholine in the blood cell membranes
indicate the process of membrane destruction and a
reduction of functional activity of cells, while the total
cell count does not change. The changes in such frac-
tions as phosphatidylethanolamine and phosphatidy-
linositol reflect the transformation of metabolic cyto-
chemical processes of cells and changes in their reac-
tivity. Routine methods of laboratory diagnostic used
for patients with pulmonary tuberculosis do not pro-
vide such changes. The changes in the lipid spectrum
detected by HPLC are the earliest markers of adaptive
and pathologic shifts in the patient’s organism. The di-
agnostic and timely correction of the detected changes
contributes to an improvement of the efficacy of treat-
ment for patients with pulmonary tuberculosis.

phosphatidylinositol,

Conclusion.

The authors obtained the main fractions of phos-
pholipids, including minor ones. Good separation of
peaks and results of the high resolution were obtained.

The identification of the lipid spectrum of the blood
and cell membranes allows the specialists to expand
their knowledge on the pathogenesis of the tuberculo-
sis process. The obtained data can be used for patho-
genetic therapy for pulmonary tuberculosis. Phospho-
lipids exert also immunomodulation properties. They
affect the activation of the macrophage-phagocytic
system. Phospholipids affect stem cells increasing the
formation of hemopoietic foci.

The application of HPLC with a photometric sen-
sor significantly simplifies and accelerates the study
of the lipid spectrum and the obtained results become
more reliable.
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Summary.

Until recently, bedaquiline and linezolid were relatively unavailable in antituberculosis dispensaries. Patients that needed
these drugs were directed to specialized Federal antituberculosis institutions. The study was aimed to evaluate remote results
of the treatment of patients with drug-resistant pulmonary tuberculosis who had previous ineffective therapy at a local anti-
tuberculosis dispensary and directed to specialized Federal antituberculosis institutions. A total of 143 patients of both sexes
aged 20-60 years old were examined. These patients received therapy at the Tver Regional Clinical Antituberculosis Dispen-
sary in 2010-2014. To increase adherence to the treatment, a complex of measures were taken that included an individual
session with a specialist, organization of communication with other patients that received effective therapy for tuberculosis,
and watching of an educational video. A complex of measures on an increase in the adherence to the treatment among patients
with pulmonary tuberculosis provided positive results in 143 patients. These patients agreed to possible surgical intervention
in the Federal Antituberculosis Institution. After the surgical treatment, cavity closure and/or abacillation were registered in
132 patients. Adherence to the consumption of antituberculosis drugs significantly increased in the studied patients.

Keywords: Pulmonary tuberculosis, anti-tuberculosis treatment, anti-tuberculosis drugs.

Pe3iome. OTaaneHHble pe3yJbTaThl JedeHUs y 00JbHbIX TY0epKy/1e30M Jerkux npu HedQ(peKTUBHOCTH Mpea-
LIeCTBYIOLIEH Tepanuu

Jlo HemaBHETO BpeMEHH OCIAKBHMIMH WM JIMHE30JINA OBUTH OTHOCHUTEIBHO HEIOCTYHHBI B YCIOBHAX NPOTHBOTYOEp-
KYJIE3HBIX AMCITAHCEPOB, MAMEHTOB, KOTOPBIE HYX/IAJINCh B TAKOM JICUCHUH HAIIPABIISUIN B CIICIMAIN3UpOBaHHbIE De-
JiepalibHbIe TIPOTHBOTYOEPKYIE3HbIE YUPEKACHH. LIenblo nccneoBaHus sIBUIOCH N3YyHYECHUE OTIAICHHBIX PE3yIbTaToB
JIedeHNsI OOJIBHBIX JIEKAPCTBEHHO PE3UCTEHTHBIM TYOEpPKYJIE€30M JIETKUX MPH HEIP(PEKTUBHOCTH MPEAIIECTBYIOIIEH Te-
paruu B IPOTHBOTYOEPKYIE3HOM AMCIAHCEPE M HAPABICHUH B CIICHHAIN3NpoBaHHOE DenepaabHOE MPOTUBOTYOEPKY-
ne3noe yupexaenne. Obcienosansl 143 gemoBek oboero mona B Bo3pacTHOH rpymme oT 20 mo 60 net, morydaBmme
neyeHne B TBepCKOM 00JaCTHOM KIMHHYECKOM MPOTHBOTYOEpKyie3HoM aucrancepe B 2010-2014 rr. B mporecce mo-
BBILICHUSI IPUBEPKEHHOCTH K JICUCHUIO MCIIOJIb30BAIN MHIWBUAYAIbHYIO OcCemy, OpraHu3aio OOIEHNS C JPYTHUMHI
OONBHBIMH, TTONYYUBIIAME YPPEKTHBHOE MPOTUBOTYOEPKYIE3HOE JICUCHHE, TPOCMOTp oOydaromero Buaeodmibma. [Ipu
MIPOBEACHUH MEPOIPUSATHH 110 TIOBBIIICHUIO IPUBEP;KEHHOCTH K JICUCHUIO CPEH OONBHBIX TYOEpKyIe30M JIETKHX I10JI0-
JKUTEJIBHBIN pe3yabTar nomydeH y 143 genoBek, 3TH OONbHBIE COMIACHIINCH HA BO3MOXKHOE XHPYPrHIeCKOe BMEIIATEIb-
cTBO B DemepaabHOM MIPOTUBOTYOEPKYIIE3HOM yUpeskaeHHN. HermocpencTBeHHO mociie XUPYpPruuecKoro Tamna JICIeHUs
JIOCTUTHYTO 3aKpBITHE MOJIOCTEH pacmaaa w/min adbammniinpoBanue y 132 denosek. JuCIATUIMHAPOBAHHOCTD OOMBHBIX B
IpueMe IPOTHBOTYOEPKYIE3HBIX MTPENapaToB 3HAYUTEIBHO MOBBICHIIACH.

KiroueBble cioBa: TyOepkyses Jerkux, MIpOTUBOTYOEpKyII€3HOE JICUEHNE, TIPOTHBOTYOCPKYIIE3HbIE IPEIapaThl.



