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OLIEHKA OBLIEro COCTOAHUA 3A0POBbA XXEHLLWH CO CTEHO3UPYIOLMMU MPOLIECCAMU
NMO3BOHOYHOIO KAHAJIA CMO3NLUNN HEKOTOPDBIX MOKA3ATENEN TENTOC/IOXEHUA
nnmnnMaHoOro ObMEHA
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Pesrome. ViccnenoBanpl aHTPOIIOMETPUYECKUIA U MIUIUHBIA cTaTyC 40 >KEHIMH CO CTEHO3MPYIOIIMMMU NPOLeCCaMM
[I03BOHOYHOTO KaHajIa IIOSCHMYHOTO OTHe/Ia TO3BOHOYHNMKA, XuTeneil I. VIpkyTcka u VIpkyTckoit obmacti. Pesymbprarst
olpeneneHNsI MHAEKCA MacChl Tenma v 87,5% >KeHIIMH CBUAETEIbCTBOBAIN 00 yBeMdeHMe Beca, a TakKe OXupeHne 1 u
2 creneHn. Bmecrte ¢ 3TuM y 85% HalMeHTOK BBLAB/IEH IIEHTPa/NbHbI (aOZOMMHAIBHbIN) TUI OXUPEHNS, sBJIAIOMMIICA
OCHOBHBIM IIPM3HAKOM MeTab0MMIecKoro cuHapoma. Hanbosee 4acTo BCTpeYAOIIMCS HapYIIEHVSIM JINIITHOTO 0OMeHa
6p1mn: cHipKeHne yposHs JITIBIT xonectepuHa (B 80% ciydaes), mosbiienne koHuentparyn JIITHII (66,7%) u yBenndenne
ko3 PuiyenTa areporeHHocTH (66,6%). IIpy 9TOM ycTaHOB/IEHA MONTOXKUTEIbHAS KOPPE/LALYA MKy VHAEKCOM Taus/
6énpa 11 TIOBBIIIEHNEM YPOBHS 06IIET0 X0JIeCTepIHa B CBIBOPOTKe KpoBH (p<0,05). AHTpOmOMeTpudecKiie 0COOEHHOCTH 1
COCTOsAHME O6MeHa JINIINO0B y HaHHOI?I KaTeI‘OpI/H/I 60}IbeIX CBI/[,[[eTeIIbCTByIOT (0] BbICOKOI;'[ qacToTe paSBI/ITI/IH MeTa6om/me—
CKUX HapylleHuil. B cBoio oyepenb, aHTpONoMeTpUIecKle TOKa3aTea COOTBETCTBYIOT MTOBBIIIEHHOMY, BBICOKOMY 11 O4eHb
BBICOKOMY PIUCKY PasBUTHI COMY TCTBYIOLINX 3a00/IeBaHMUIL.

KnioueBbie cnoBa: CTeHO3MPYIOIIye IPOIIeCcChl TO3BOHOYHOTO KaHaa IOACHUYHOTO OTHIe/Ta; MHEeKC MacChl Tenla, MH/eKC
T%nma/ééupa; JUIVAHBIE 06MeH; KO3 QUIMeHT aTepOreHHOCTH; COIYTCTBYIOIINe 3a00/IeBaHMsA; XKeHINNHbL; VIpKyTcKas
obmactb

INVESTIGATION OF THE OVERALL HEALTH OF WOMEN WITH STENOSING PROCESSES OF SPINAL CANAL,
TAKING INTO ACCOUNT THE POSITION OF SOME OF THE INDICATORS OF THE PHYSIQUE
AND LIPID METABOLISM
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Summary. Background. In developing degenerative-dystrophic spinal diseases risk factors occupy an important place.
Among those, one can allocate irrecoverable factors (sex and age), and recoverable ones (hypercholesterinemia and obesity).
Excess weight, as well as an increased height, also raises the probability of the spinal pathology early manifestation, and,
in particular, the spinal canal degenerative stenosis. The overweight women display degenerative changes in intervertebral
disks more often, than men do, and obesity facilitates developing degenerative-dystrophic changes. Obesity is closely related
to disorders of lipid metabolism and metabolic syndromes. The disorders of the lipid metabolism, being a risk factor for
developing vessel atherosclerosis, may facilitate &generation of intervertebral disks through deterioration of their blood
supply. Despite some known achievements, the issues of complex estimating the anthropometric and lipid indicators for the
subjects with the spinal canal stenoses in coupling with the comorbidities have not been studied sufficiently, and, therefore,
they do not lose their urgency. The objective of our investigation is to study anthropometric peculiarities, the lipid status,
and probability of developing comorbidities with the women who suffer from the lumber spinal canal degenerative stenosis.
Methods. We investigated anthropometric and lipid status of 40 women with stenosing processes of spinal canal, aged 28 to
66, who lives in Eastern Siberia region (of Irkutsk city and Irkutsk Region). For all the subjects measured were: height, weight,
waist and hips circumferences. Besides, we determined the lipid metabolism indicators in the blood serum: total cholesterol,
high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, triglycerides, aterogenic index and lipoprotein a.
Results. Determining the body weight index with 87.5% of the investigated women testified to a weight gain, as well as to the
Degree I and II obesity. 85% subjects displayed the central (abdominal) obesity, which is the basic signature of the metabolic
syndrome. Decrease in the HDL cholesterol (80% cases), increase in the LDL concentration (66.7%), and the aterogenic
index increase (66.6%) were the most often encountered disorders of the lipid metabolism. Simultaneously, we revealed a
positive correlation between the waist/hips index and the total cholesterol increase in the blood serum. The anthropometric
peculiarities and the lipid metabolism in this category of subjects testify to a a high incidence of metabolic syndrome. In
turn, the anthropometric indicators correspond to increased high, and very high risk of developing comorbidities, which is
necessary it must be consider determining the therapeutic approach, and developing the prevention program for patients
with the lumber spine canal degenerative stenosis. Conclusions. Thus, body build peculiarities in the interrelation with the
lipid metabolism disorder indicators testify to a high probability of developing concomitant complications in women with the
lumbar spinal canal stenosis. In turn, the higher frequency of metabolic disorders and characteristic anthropometric indices
indicate at a high risk of developing somatopathies that require specific correction and complex prophylaxis measures.

Key words: stenosing process of the spinal canal at the lumbar level; body mass index, waist/hips index; lipid metabolism;
the rate of haemoglobin; co-morbidities and complications; women; Irkutsk region.

In developing degenerative-dystrophic spinal diseases,  often, than men do [7], and obesity facilitates developing
as well as in developing somatic pathology, risk factors  degenerative-dystrophic changes [8]. On the other hand,
occupy an important place. Among those, one can allocate  obesity is closely related to disorders of lipid metabolism and
irrecoverable factors (sex and age), and recoverable ones  metabolic syndromes [9, 10]. The main feature of a metabolic
(hypercholesterinemia and obesity) [1-6, 15, 16, 19]. syndrome is the central (abdominal) obesity, when the waist
Excess weight, as well as an increased height, also raises the  circumference exceeds 80 centimeters for women, and
probability of the spinal pathology early manifestation, and, among its additional criteria, one notes an increase in the
in particular, the degenerative stenosis of the spinal canal triglyceride level, a decrease in the high-density lipoprotein
[6]. Studies of Lee DY et al. revealed that overweight women  level, and growth in the low-density lipoprotein level. There
display degenerative changes in intervertebral disks more is evidence that the disorders of the lipid metabolism are
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risk factor for developing vessel atherosclerosis, can facilitate
degeneration of intervertebral disks through deterioration of
their blood supply [8].

At the same time, there are assumptions that there is
a dependence of the total cholesterol level and the lipid
metabolism on the gene NAT?2 allelic variants. In particular,
the NAT2 mutations leading to slow acetylation can break a
complex and multiphase process of the cholesterol synthesis
[11]. The genetic homozygous mutations causing slow
acetylation are shown to be revealed more often at the Degree
I and IT arterial hypertension, which consistent with the total
cholesterol levels with relation to the arterial hypertensia
increased degree. The connective tissue metabolism, where
the NAT1 and NAT2 enzymes participate actively, plays
the key role in the pathogenesis of developing spine canal
stenoses, but it is scarcely studied [11,12].

We note that there are no data in the literature that
characterize the habitus and metabolic peculiarities of
women with spinal diseases, who live in the Eastern Siberia
region. Despite some known achievements, the issues of
complex estimating the anthropometric and lipid indicators
for the subjects with the spinal canal stenoses in conjunction
with the comorbidities have not been studied sufficiently,
and, therefore, they
do not lose their
urgency [13].

The waist circumference (WC) indicator was estimated
based on the Recommendations''. As the comparison data, we
used similar indicators for the East-Siberian women without
musculoskeletal diseases [15,16]. The obesity classification
and the estimation of risk of developing comorbidities were
performed by the WHO criteria. We used the latter when
estimating the probability of cardiovascular diseases (CVDs).
The indicators for the lipid metabolism - total cholesterol,
HDL, LDL, TGs, AC, and Lp (a) — were estimated by the
referential values in the test system manual. The aterogenic
index was calculated as:

; total cholesterol — HDL
- HDL '

We performed the statistical analysis within the Microsoft
Office Excel 2003. The obtained results are presented in the
form of a median, 5th, and 95th percentiles.

Results and Discussion

The monosegmentary central spinal canal stenosis was

Table 1

Anthropometric indicators, age, and weight of women study group compared with the literature data

Thg ob]ec.tlvg of Anthropometric Women with the spinal canal | Women without musculoskeletal diseases (from the literature)
our  investigation |indicators degenerative stenosis (n=40) [SN. Derevtsova, 2010 [14] | E.V. Kapustina et al., 2073 [15]
is to study [Age 50 (31.8; 62.15) 451+05 [62.1+04 -
anthropometric [Height 163(153.95; 171.05) 1619+ 04 |159.9+04 |1633+0.2
peculiarities, [Weight 83(61.9; 101.4) 665+1.1 |725%1.0 61.1+03
the lipid status, [Body Mass Index (BMI) [32.55(23.27; 38.55) - - 23.05+05
and probability

of developing comorbidities of women
who suffer from the lumbar spinal canal

Table 2

Anthropometric indicators of women with the spinal canal degenerative stenosis

degenerative stenosis. Wornen

Waist Circumference (WC)

Hips Circumference (HC) | Waist/Hips Index (WHI)

(n=40)

93.5(77.9; 109)

110(95.95; 123) 0.86(0.76; 0.94)

Materials and methods

We examined 40 women with stenosing processes of spinal
canal, aged 28 through 66, who live in the Eastern Siberia
region (of Irkutsk city and Irkutsk Region). All patients
signed a voluntary informed consent for participation in the
study. The clinical diagnosis was confirmed by the results of
a magneto-resonant and multispiral X-ray computer spine
tomography according to the classification of J. Stephen
(1995). All patients were measured: height, weight, waist
and hips circumferences. Besides, we determined the
following lipid metabolism indicators in the subjects’ blood
serum: total cholesterol, high-
density lipoprotein cholesterol
(HDL), low-density lipoprotein

diagnosed for 26 women, one subject had it at L2-L3, one
subject — at L3-L4, 18 subjects — at L4-L5, 6 subjects — at L5-
S1. The polysegmentary stenosis was localized at L3-L4, L4-
L5 and L4-L5, L5-S1 for 6 and 8 women, respectively. Tables
1, 2 present the subjects’ age, weight, and anthropometric
indicators as compared with the literature data.
Theheightofthestudied subjects wasrevealed comparable
with the body height of the eastern-siberian women without
musculoskeletal diseases [14,15]. At the same time, the
subjects have a higher weight and, as consequence, the WHI
increase. It found that the WHI median corresponds to

Table 3

Distribution of women according to BMI obesity classification (n=40)

cholesterol (LDL), triglycerides

BMI obesity classification and risk of comorbidities by the WHO criteria (1997)

(TGs), aterogenic index (AI), [BMIvalue 185249 [25299 30-34.9 35399 over 40

and lipoprotein a (Lp(a)). [BMIestimationof |NormalBM | BM increase | Degree I obesity | Degree Il obesity | Degree Ill obesity
The concentration of the total |bodymass (BM)

cholesterol and of its fractions in | Risk of developing | Usual Elevated High Very high Extremely high

the blood serum was measured |comorbidities

Number of subjects [ 4

11 12 12 1

by the Biosystems (Spain)
commercial test systems. The
Lp(a) level was determined by a set of Mindray (China)
reagents. As a measuring device, we used the Dirui CS-T240
(China) automatic biochemical analyzer.

To integrally estimate the anthropometric data, we used
the body mass index (BMI), calculated as follows:

weight in k
BMI == 28
height in m~
and the waist/hips index (WHI), calculated as:

waist circumference in cm
WHI =

hips circumference in cm
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obesity I degree and a high risk of developing comorbidities.
The majority (35 subjects) have increased high, and very
high risk of developing comorbidities (table 3). The results
are consistent with the data of K.Yu. Golovin et al. that most
patients with the spinal canal stenoses have enlarged body
masses or suffer from obesity [16].

In turn, the waist circumference median with 34 subjects
exceeds 80 cm, which indicates at the central (abdominal)
obesity type (fig. 1). Also, the WHI median is within 0.8
to 0.89, and indicate a moderate probability of developing
comorbidities. A moderate risk of comorbidity development
was revealed for 22 women, whereas 10 subjects were
estimated as having a high risk. The results formed the
database basis [17].

Table 4 presents the indicators obtained when studying
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Fig. 1. Distribution of women in the study group by the
waist circumference: extreme points are the maximal
and minimal values in the group, the white rectangle is
confined by the 5th and 95th percentiles, up to 80 cm
is the WC normal value [10].

the lipid metabolism. These or other disorders in the lipid
metabolism were revealed in 80% of the subjects within the
study group. The lowering of HDL level often determined.
HDL is an index of reverse cholesterol transport from tissues

Indicators of the lipid metabolism in women
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the HDL fraction and due to an increase of triglycerides less.
Atherogenic factor that reflects the risk of atherosclerosis
development exceeded safe limits in 66.6% of patients. High
levels of Lp(a) have been identified in the 6.3% of patients.
Lp(a) is proatherogenic factor it can not be treated at the
present [18].

We note that the WC, HC, WHI have increased
synchronously with weight and BMI; however, only the
WHI have increase correlated with an increase in the total
cholesterol level in the blood serum (p <0.05). During the
correlation analysis the interrelation was not identified
between age and the lipid disorders in the study group of
patients. Although sex hormone levels decline with age is
the cause of abdominal type of obesity. Besides, the degree
of impairment of thyroid functional activity increases, there
is decline in the metabolic activity. All this adversely affects
the lipid metabolism and these processes more expressed in
females [19].

Conclusions

Thus, particular physique and indicators lipid metabolism
disorder indicate a high risk for developing concomitant
complications in women with stenoses of the lumbar spine.
So high incidence of metabolic disorders and specific
anthropometric indices indicate a high risk of somatic
diseases and require specific correction and prevention
measures.

Kongnuxm unmepecos. Asmopoi 3asenaom o6 omcym-

CMBUL KOHPAUKMA UHIMEPECOS.
IIpospaunocmv  uccnedosanus.

Hccnedosanue He umeno cnoncopckoti

Table 4

Indicators reflecting the | Cholesterol | TGs HDL LDL AC Lp(a) noddepxku. Mccnedosamenu Hecym
lipid metabolism level NONIHYH 0MBemcmeeHHOCMb 34 npe-
Units Mmol/l Mmol/l Mmol/l Mmol/T |- Mg/l docmasneHue 0KOH4AMenbHOL sepcuu
Reference values* under 5.8 under 1.7 |over 1.68 |under 3,9 [ 1.98-2.51 | 0-300 pyKonucu 6 neuams.

Median 6.3 1.85 1.526 3.56 3.13 88.1 ﬂeKﬂapauu}[ o gﬁuuaucosblx u
5thand 95th percentiles 3.34;,7.78 0.91;3.4 1.16;1.82 [ 1.97;4.18 | 1.08;4.73 0; 743.5 UHDIX 33auMoaeﬁcm8uﬂx' Bce as-
Fraction ofsubjeqts with | 68.2% 53.3% 80.0% 66.7% 66.6% 6.3% Mopbl NPUHUMANU yuacmue 6 pPas-
g?f;:gﬁsmetabd'sm pabomxe KoHuenyuu u Ou3atiHa uc-
*according to the test system manufacturer's manual C71€008AHUS U 6 HANUCAHUL PYKONUCU.

to the liver and remover it from the body. The increase of
the total cholesterol level occurs, as a rule, at the expense of

OkoHuamenvHas 8epcus PyKonucu
6vina 00o6pena 6cemu  ABMOPAMU.
A8mopul He NOTY4AnU 20HOPAP 3a UCCe008aHUe.

Pa6oma nocmynuna é pedaxuuto: 24.06.2018 2.
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N3MEHEHUE LUTOKUHOBOIO NPO®UNA CbIBOPOTKU KPOBU KPbIC MPU MOAEJIMPOBAHUN
BPOHXOJIETOYHOI0 BOCMAJIEHUA U BBEAEHUN UMMYHOMOAYNIATOPOB

Moxpenxo E.B.*?, Illabanos I1./1.!
(*BoenHo-mepuumHckas akagemus uM. C.M. Kuposa;
*VIpKyTCKuMil TOCyapCTBEHHBI MEeUIMHCKIIT YHUBepCUTeT, VIpKyTCK, Poccus)

Pesrome. Y KpbIC MOJEIMPOBAIN 3KCIEPUMEHTA/IbHYI0 OPOHXOIIHEBMOHMIO BBEJEHNEM CKUINJAapa B Tpaxeio IIOf
a¢upHbIM HapKo3oM. Ilocie omepaunu u fanee Ha HpoTsDKeHUM 5 fHelt (1 pa3 B CYTKM) >KMBOTHBIM BHYTPUOPIONINH-
HO BBOJWIN PacTBOP OFHOTO U3 MCCIEAYeMBIX MIMMYHOMOJY/IATOPOB: MOMMOKCUoHNA — 0,75 MI/KT, Tpekpe3aHa 25 Mr/
KT win MeTanpota 25 Mr/kr. Ilocie fekanuTanuy B KpOBYU OIpefensii IpopuIb NHTEP/IEHKIHOB, UCIIOIb3Ys HaOOpbI
MilliplexMapRatCitokine/Chemokine (MerkMillipore). Bocnianenne cHmxano B KpoBM KOHIIEHTpalyMM Kak IPOBOCIA-
nnrensHbx daxtopos (VIJI-1B, VIJI-2, VIJI-12, untpedepona-y n xemokrHa MCP-1), Tak u aHTHBOCIanurenbusix (MJ1-4,
WJI-10) uuroknHoB. I[Tpu atom nosbinramich yposau @HOa n VMJI-6, a TakKe IpOTUBOBOCIIAINTEIBHOrO ITOoKMHA VJI-
13. BBefieHne MMMYHOMOZYIATOPOB ITOMMOKCUJOHNA, TPEKpe3aHa 11 MeTalpOTaB 3HAUYMTENbHO CTeTIeHN HOPMaIN30BajIo
YPOBEHb IIPOBOCIIATINTENbHBIX InTOKIHOB VIJI-1PB, VIJI-2, VIJI-12(p7), xemoxuna MCP-1, IH®Yy u npoTnBoBOCIaNNTENb-
HBIX IUTOKMHOB VJI-4, VIJI-10. I[TpoTuBOBOCTaNnuTeIbHbII 3¢ dEKT MpernapaToB CBA3BIBAIOT C HOPMaIu3alueil oOMeHa 1u-
TOKMHOB.

KiroueBble croBa: 6pOHXOIHEBMOHNS; IMTOKMHBL; MIMMYHOMOZY/ISITOPBI; MOMMOKCUIOHNUIT; TPEKpe3aH; MeTAIpOT.

CHANGES IN CYTOKINES PROFILE OF THE RAT BLOOD SERUM FOLLOWING BRONCHOPULMONARY
INFLAMMATION AND ADMINISTRATION OF IMMUNE MODULATORS

Mokrenko E.V.*?, Shabanov P.D.!
('S.M. Kirov Military-Medical Academy, St.-Petersburg, Russia;
Arkutsk State Medical University, Irkutsk, Russia)

Summary.The experimental bronchopneumonia was modeled in rats by administration of turpentine into the trachea
under ether anesthesia. One of the immunemodulators (polyoxydonium 0.75 mg/kg, trekrezan 25 mg/kg or metaprot 25
mg/kg) was injected intraperitoneally for 5 days (once a day) after operation. The rats were decapitated on 5th day and a
profile of cytokines in the blood serum was determined using MilliplexMapRatCitokine/Chemokine (MerkMillipore) sets.
Inflammation decreased blood levels of both pro-inflammatory factors (IL-1P, IL-2, IL-12, interferon-yand chemokine
MCP-1) and anti-inflammatory cytokines (IL-4, IL-10). The content of TNFa and IL-6and anti-inflammatory cytokine IL-13
was increased. Administration of immunemodulators polyoxydonium, trekrezan and metaprot normalized the level of both
pro-inflammatory (IL-1f, IL-2, IL-12(p7), chemokineMCP-1, interferon-y) and anti-inflammatory (IL-4, IL-10) cytokines
in siggli{icant degree. Therefore, anti-inflammatory effect of the drugs studied in connected with normalization of cytokine
metabolism.

Key words: bronchopneumonia; cytokines; immune modulators; polyoxydonium,; trekrezan, metaprot.

[Mpenpipymmmy nuccnefoBanmsamu [2,8] 6bUT MOKa3aH  Ka3aHa pO/Ib BOSHMKHOBEHMs BTOPUYHOTO MMMyHORe(du-
BBICOKMII 3aIUTHBIA 3QQPEKT MOMMOKCUOHNS, TPeKpe3a-  L[UTa, HApYIUEHNUII 3HepPreTUIecKOro MerabommsMa 1 OK-
Ha U MeTaNpoTa y >XKMBOTHBIX IIPY BOCIIPOM3BENEHNN Y HUX  CUAATUBHOTO CTpecca B IaTOreHe3e 3KCIIepUMEHTalbHOTO
B 9KCIIEPMMEHTEe TSDKETOrO BOCIA/IeHMsI OPOHXO/IETOYHON  OPOHXOJIETOYHOIO BOCIA/IeHN A, a TAKXKE BBLIBIEHA CIIOCO0-
TKaHU. Db BBIAACHEH PAJl MEXaHM3MOB, COCTaBIAKIIMX  HOCTb YKa3aHHBIX IIperNapaToB OTPaHMYMBATD 3T MATOJIO-
OCHOBY PasBUTV 3TOTO IIATOTIOIMYECKOTO Ipollecca, [O-  IMYecKue caBUrn [2].
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