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Summary

Introduction: The main mechanism for the development of chronic renal failure (CRF) is nephrosclerosis - the replacement of the
kidney structures connective tissue. The more active the process of sclerosis, the faster irreversible consequences in the form of CKD.
Therefore, the actual problem is the evaluation of the connective tissue (CT) reaction as the main mechanism of the pathological process of
kidney sclerosis and above all the activity of collagen metabolism like nephrosclerosis marker.

Purpose: Identify collagen metabolism disturbances in patients with pyelonephritis, and development of a noninvasive method of
research that characterizes the reaction of the connective tissue of a kidney.

Materials and methods: For the biochemical characteristics of the metabolism of the CT used for determining the amount of
collagen hydroxyproline (OP). Oxiprolinuria daily was studied in groups of patients with chronic pyelonephritis (CP) at various stages of the
pathological process. 1 group - patients with CP without manifestations of chronic renal failure, 2 group - patients with CP with the presence
of pronounced manifestations of chronic renal failure

The results: There was a significant increase in daily excretion of OP in the urine of patients in both groups, most pronounced in
patients with chronic renal failure. level selection OP urine - patients in group 1 42,4 + 4,1 mg / day (p <0.01)in patients in group 2 66,0 +
8,7 mg / day (p <0.01) at rate of 25,1 + 0,72 mg / day. The average value of the level of OP patients in Group 1 higher than the average rate
of 1.7 times, and the patients in group 2 - 2.6 times has been established that at the heart of sclerotic process is a violation of the dynamic
equilibrium between production and the collapse of collagen, resulting in an increase in our daily oxsiprolinuria examinees. Interconnection
activity sclerotic process in the kidneys and the content of OP in the urine of patients with CP can be used to develop methods adequate
pathogenetic therapy on biochemical basis of monitoring.

Keywords: hydroxyproline, connective tissue, chronic renal failuremost.

Pedepar

Beenenne: OCHOBHBIM MEXaHM3MOM Da3BUTHUSI XPOHMUYECKOH moyeyHoi HenoctatouHoct (XITH) sBisercs Hedpockiepos —
3aMeIeHIe CTPYKTYp MOYKU COSANHUTEIPHON TKaHbI0. YeM aKTHBHEe IPOoIece CKISPO3HPOBAHMUS, TeM OBICTpee HACTYIAIOT HeoOpaTHMBbIE
nocnencTBust B Bune passutus XIIH. IloaTomy akTyanbHO# mpoOGieMoi sBIsieTcsl OLEHKa peakiuu coexuHuTenbHOH Tkanu (CT) kak
OCHOBHOTO MEXaHHM3Ma IIaTOJIOTHYECKOro MpoIecca CKIePO3UPOBAHNS IOUKH U MPEXK/IE BCEr0 aKTHBHOCTH 0OMEHa KoJUIareHa Kak Mapkepa
Hedpockieposa.

[lenb paGoTHI: BEISBICHUE HAPYIICHWH OOMEHa KoyulareHa y OOJNBHBIX NMHENTOHE(PPUTOM, M pa3paboTKa HEMBA3WBHOTO METOJa
HCCIeIOBAHNS, XapaKTePH3YIOIEro PEaKIUI0 COSANHUTENLHON TKAHH ITOUKH.

Marepuanbl 1 Meronsl: [l Onoxumuueckoit xapakrepucTuku Merabonmuzma CT HCHONB30BaIM ONPEACICHHUE KOJIUYECTBA
kosuiareHa 1o okcurnponuny (OIT). Beina u3ydeHa cyTouHast OKCHIIPOINHYpHS B IPYIIax OOIbHBIX XpoHHYeckuM nuenoHepputom (XIT) Ha
PasHBIX CTagusX MaToJorHyeckoro mpouecca. | rpymma — GoneHbie XIT 6e3 npossienuit XITH, 2 rpynma — Oonbhble XI1 ¢ Hamumumem
BBIpaXXeHHBIX nposiBiaenuit XITH.

PesynbraTel pabotsl: Habnronanoch TOCTOBEpHOE IMOBBIMICHHE YpPOBHsS CyTO4HOH skckpenuu OIl ¢ Mo4oil y OOJBHBIX 00eHx
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rpymnm, Haubonee BoIpaxkeHHOE y 60ombHbIX ¢ XITH. Yposens Boinenenus Ol ¢ Mouoii cocTaBiL: - y O0IbHBIX 1-if rpymmsl 42,4 + 4,1 mr/cyt
(p < 0,01), y 6onapHbIX 2-if rpymmsl 66,0 £ 8,7 mr/cyt (p < 0,01) mpu Hopme 25,1 + 0,72 mr/cyt. [Ipu 9TOM cpenHee 3HaUCHHE YPOBHS
OIl y 60nbHBIX 1-if rpyNITBI IPEBHIIIANO CpeHee 3HaYeHNe HOPMEL B 1,7 pasa, a y O0NbHBIX 2-i rpynmsl — B 2,6 pa3a. Y CTaHOBJICHO, YTO B
OCHOBE CKJIIEPOTHUYECKOTO IIpOIecca JISKHT HapyIIeHHE IHHAMHYECKOTO paBHOBECHS MEXTy HPOAYKIMEHl M pacmajoM KoJUlareHa,
CIICAICTBHEM 4YEro SBIACTCSA yBEIMYCHHE CYTOYHOW OKCHIPOJIMHYPHM Yy OOCIICAOBAHHBIX HaMu OONbHBIX. B3aMMOCBSA3b aKTHBHOCTH
CKJIEPOTHYECKOro Mporecca B moukax u copepkanus OIl B mode OompHEIX XTI MoXkeT OBITH HCHONIB30BaHA JUI Pa3pabOTKH METOJO0B
aJIeKBATHOH [TATOICHETHYECKO Tepaluy Ha OCHOBE OMOXMMHYIECKOTO0 MOHUTOPHHTA.

KarwueBble cjoBa: OKCHUIIPOJIMH, COCAUHUTECJIbHAsA TKaHb, XPOHHUYECKasd IMOYCYHAN
HEA0CTATOYHOCTbD.

Introduction

It is known that chronic pyelonephritis (CP) - the frequent disease that leads to the
development of renal scarring and chronic renal failure (CRF) [1, 2]. Duration of the current
inflammatory process in the kidney leads to a progressive reduction in the mass of existing
nephrons atrophy and their replacement by connective tissue (CT) - nephrosclerosis.
However, the initial symptoms of kidney failure develops when sclerotic changes capture
more than 75% of the total weight of nephrons and the reduction of more than 80% of renal
activity [3]. So urgent is the problem of early diagnosis of renal scarring to the development
of clinical manifestations of chronic renal failure. Since renal biopsy as a diagnostic method is
not always available, and is a surgical intervention, requires special indications are important
development and introduction of non-invasive methods that characterize the main
pathological feature of the process - the reaction of ST kidney factors [4].

It is now known a number of fibrotic affecting the activation process. This change in
the content of hormones, in particular: cortisol, parathyroid hormone and calcitonin. Changing
mineral metabolism, (Ca, P, Cu, Zn) [5]. On activation of the fibrotic process is also
influenced by the mechanisms of intercellular interactions caused by inflammation. It is
known that pro-inflammatory IL-6 can stimulate the synthesis of collagen by fibroblasts. [6,
7]. We study the role of many other cytokines in this process [8, 9]. An important factor is
also the regulation mechanisms at the level of the physiological system of the connective
tissue [10]. However question about which of these mechanisms is the master and which
processes these markers can be used as diagnostic criteria remains open. The essential point is
that the end result of all these mechanisms is the activation of collagen metabolism in the
process of hardening of the kidney [11, 12]. This process is accompanied by changes in the

content of his typical amino acids - hydroxyproline [13]. Thus, hydroxyproline content, can
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be used as a universal marker of activation of sclerotic process, independent of the driving
mechanism of its activation.

Objective: ldentify collagen metabolism disturbances in patients with pyelonephritis,
and development of a noninvasive method of research that characterizes the reaction of the
connective tissue of a kidney methods.

Material and research

The results of the study at a daily oxiprolinuria CP patients at different stages of the
pathological process. The study involved 122 patients with CP who were treated at the
Nephrology Department of the Kharkiv Regional Clinical Hospital and urology departments
of the Kharkiv Regional nephrourologic center.

Depending on the severity of sclerotic changes in renal tissue, manifested the
development of renal failure, taking into account the clinical diagnosis, the level of serum
creatinine and glomerular rate filtering allocated two groups of patients: 1st totaled 73 CP
patients with no evidence of CKD, 2nd - 49 CP patients with the presence of pronounced
manifestations of chronic renal failure. In Group 1 (without CRF) included patients with a
creatinine level in the blood to 0.2 mmol / L, in the Group 2 (CRF) - a serum creatinine level
greater than 0.2 mmol / L controls [14].

35 healthy people. Surveyed Groups were formed taking into account the age of
stabilization of collagen metabolism. Most were young persons (approximately 35%) and
mature (about 40%) age (according to WHO classification), among them, was about 25% of
men and 75% of women in each group.

OD in the urine was determined by the method proposed N. Stegemann and K. Stalder
with subsequent modifications [15].The method is based on the determination of the optical
density of the red chromogen produced by oxidation and decarboxylation and condensation of
molecules OP oxidation product paradimetilaminobenzaldehyde. Patients taking daily urine
for analysis. We used chemically pure reagents qualification ch p. and p. f. a. To prepare the
calibration solution used hydroxyproline “Pierce” firm reagents (Netherlands). The
measurements were performed on a spectrophotometer Solar PV 1251C. The results are
expressed in milligrams per day.

Statistical analysis of the results was carried out in the package Statistica 6.0 statistical
software. Analysis of the distribution was carried out in comparison unit distributions,
differences between groups were determined by the method of Kruskal-Wallis ANOVA and

median test.
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Results and Discussion

It was found that in patients with CP increase OP excretion was observed in both
groups. Level of separation OP excretion increased significantly and amounted to: - patients
in Group 1 42,4 + 4,1 mg / day (p <0.01)in patients in Group 2 66,0 + 8,7 mg / day (p <0.01)
at the rate of 25,1 = 0,72 mg / day. The average value of the level of OP patients in Group 1
higher than the average rate of 1.7 times, and the patients in Group 2 - 2.6 times. Thus, the
excess of the mean OP excretion in patients with CRF and a half times greater than that for
patients without renal failure. Increased excretion OP was observed in both groups. It is
important to note that the first group of patients dramatically increased data scatter. And

patients in Group 2 of the variation increased even more (Fig. 1).

Histogram: OP

Grup: 1 OP = 73*50*normal(x, 42.3717; 35.4409)
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Fig. 1. Histograms of distributions on Groups

The analysis of distribution curves revealed a deviation from the normal distribution,
S0 non-parametric statistical methods were used for the calculations.
Change median and kvartel values, maximum and minimum values in the Groups

shown in Fig. 2.
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Fig. 2. Hydroxiproline levels in Groups

Most examinees in the control group (91%) values were in the range of 20-40 mg /
day. Patients in Group 1 values in this range occurred in 2.1 times less (45%). In 39% of
patients of the Group 1 were observed values over 40 mg / day, while those quantities were
observed in the control Group. At low values (less than 20 mg / day) was 3.2 times more
cases (16%) than in the control Group (5%). Thus, the CP patients without CRF experienced a
greater range of values than the healthy, with a shift in the direction of increasing the
excretion of OP. Patients in Group 2, this trend is even more pronounced. The majority of
patients with chronic renal failure the daily excretion of OP increased sharply in the urine: in
61.9% of patients, this figure was more than 40 mg / day. In 23.8% of patients with urinary
OP does not exceed 20 mg / day, in 14.3% of patients - is in the range of 20-40 mg / day.

Thus, there were some patients with increased daily in Group 1 (without
oxiprolinuria, although a significant proportion of patients, the figure was normal. The
majority of patients in Group 2 (CRF) was observed expressed hyperoxiprolinuria, and the
number of patients with the contents of OP in the normal range decreased.

It is known that the contents of OP is increased in diseases like with education, and
with the destruction of connective elements[16]. Increased synthesis of OP, as a rule, due to
the change in the ratio kolagen synthesizing different types of cells. Thus the aggressive
synthesis of collagen can be detected stellate cells, myofibroblasts, and other cells, providing
the activation of collagen synthesis [17]. Probably a long inflammatory process in the kidneys
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also induces the proliferation of fibroblasts and an increase in the number of collagen
producing cells.

In the literature, there is evidence that the disease with the development of chronic
fibro-sclerotic changes (liver cirrhosis, pulmonary fibrosis, scleroderma) are characterized by
a decrease in collagenolytic activity, which can lead sclerosis to no less than the enhanced
collagen synthesis [18,19]. Such changes can occur simultaneously and increase in collagen
synthesis, and increase the speed of its collapse. This may be due to the destructive changes of
renal tissue, destruction of tissue and cell structures due to chronic inflammation.

In chronic fibro-sclerotic processes of synthesis takes place a change of genetically
dissimilar types of collagen. Thus, in the early stages marked accumulation of collagen type 3,
which is subsequently degraded and replaced with collagen type 1 [20]. The conjugate with
the synthesis of collagen type 1 collagen breakdown type 3 can also lead to an increase
oxiprolinuria.

The wider spread of values in patients with CP in comparison with that in the control
group, probably, can be explained by the predominance of a certain stage of development of
the pathological process inflammatory and destructive changes, or synthetic processes
neoplasms CT on the type of substitution of regeneration. Since the biosynthesis and
catabolism of collagen in the adult organism are in dynamic equilibrium, and growth
regulation PT also occurs on the basis of the feedback between the collapse and the synthesis
of collagen, the process may have wavy character. Thus collagen degradation products (amino
acids, peptides) bind macrophage collagenase and other cells by temporarily blocking
catabolism, and stimulate growth and differentiation of fibroblasts and collagen production
fibrillogenesis. Further degradation due CT pathological process to form OP and other
degradation products of collagen leads to activation of fibroblasts and an increase of collagen
synthesis and OD content. Consequently, the increase in daily oksiprolinurii in the surveyed
patients can be explained by the contributions of the two complementary processes (synthesis
and breakdown of collagen).

It should be borne in mind that hyperoxiprolinuria in patients with chronic renal
failure, especially with prolonged course, may be largely due to the development of bone
disease of renal origin, which, according to the average statistical data, observed in 33-50% of
patients with chronic renal failure. We can not exclude the possibility of disturbances at the
level of the entire physiological system of the connective tissue. Probably, in patients with

renal insufficiency raising OP already connected with the destruction of collagen in various

268



organs and tissues (renal osteodystrophy, etc.), And the contribution of the kidney collagen is
relatively small.

It can be assumed that the groups of patients without CRF defined oxiprolinuria
increase over destructive inflammation in the tissues and renal sclerotic processes related role
in other organs for a group of patients in general, appear to be small, although some patients
do not exclude the possibility of raising the level of OP by extra- renal inflammatory
destructive process. Thus, in the early stages of the disease is observed relationship activity
sclerotic process in the kidneys and the content of OP in the urine of patients with CP

Conclusions.

1. Itis shown that in patients with pyelonephritis oxipolinuria significantly increased
compared with control in patients with chronic renal failure oxiprolinuria
significantly higher than in patients without CRF.

2. Oxiprolenuria reflects changes in the exchange and the CT can be used as a marker

of kidney sclerosis intensity.
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BBenenue

N3BectHO, uTOo XpoHuueckuii muenoHedput (XII) — Hambosnee vacroe 3abosieBaHME,
NPUBOASAIIEE K Pa3BUTHIO HEPPOCKIEPO3a W XPOHMYECKOH MOYEYHOH HEIOCTaTOYHOCTH
(XITH) [1, 2]. AnurenbHO TEKYIIUH BOCHAIUTEIbHBIA MPOLECC B IMOYKAX MPUBOIAUT K
MIPOrPECCUPYIOLIEMY YMEHBIICHUIO MAacChl ACHCTBYIOIIUMX HEPPOHOB, UX aTpoduu U
3ameneHuto coenuuutenbHoi TkaHplo (CT) — nHedpockiaepody. OmHako MNpOSIBICHUS
HA4YaJIbHOM IOYEYHON HEJAOCTAaTOYHOCTH Pa3BUBAIOTCS, €CIU CKIEPOTHYECKHE H3MEHEHUS
3axBaThIBAIOT Oosiee 75% Bceil mMacchl HEPPOHOB M MpU COKpameHuu Oonee yem Ha 80%
novyeynoit gestenpHocTH [3]. IlosToMy akTyanpHa mpoOiieMa paHHEH JUarHOCTUKH
Hedpockiiepo3a 10 pa3BUTHs KinHUYecKuX mposiienuil B Buae XIIH. [Tockonpky Ouoncus
MMOYKM KaK METOJl JMarHoCTUKM HE BCEerja JOCTyHa U SBJSETCA ONEPATHBHBIM
BMELIATENILCTBOM, TpeOYyIOIIMM HaJIM4yusl CHEHHUANbHBIX TOKa3aHWM, MpPEICTaBISIFOTCS
BOXHBIMU DPa3padOTKa M BHEIPEHHE B IMPAKTUKY HEWHBA3UBHBIX METOJOB HCCIEIOBaHUS,
XapaKTEepU3YIOIIUX OCHOBHOM MAaTOJIOMYECKUH Ipu3HaK mpouecca — peaknuro CT mouek
[4].

B mnacrosimee BpeMs HM3BECTHO MHOXECTBO (DAKTOpPOB, BIMSIOMIMX HAa aKTUBAIUIO
¢ubpotuyeckoro rmpouecca. ITO HU3MEHEHHs COJEpKaHUsA TOPMOHOB, B YacTHOCTH:
KOPTH30J1a, NapaTUPEOUTHOrO TOpPMOHAa M KaJbLUUTOHMHA. V3MEHEHHME MMHEpaJIbHOIO
obmena, (Ca, P, Cu, Zn) [5]. Ha aktuBamuio ¢puOpOTHYECKOTO TpoIlecca TAKKE BIUSIOT
MEXaHU3Mbl ~ MEXKIJIETOUHBIX  B3aUMOJICHCTBUH, OOYCIIOBJIEHHbIE  BOCHAJIUTEIbHBIM
npoueccoM. M3BecTHO, uro mnpoBocnanuTenbHblii MJI-6 MOXeT cTHMyIMpoBaTh CHHTE3
KoyareHa ¢ubpobnacramu. [6, 7]. M3yyaercs poib MHOTHUX APYTUX IUTOKUHOB B 3TOM
nporecce [8, 9]. BaxHbM (pakTOpOM TakKe SIBJISIOTCS MEXaHH3Mbl PETYJISIUU Ha YPOBHE
(U3HOIOTHYECKOH cucTeMbI coequHUTeNbHOM TKaHu [10]. OmHako BOITOPOC O TOM, KaKOW W3
YKa3aHHBIX MEXaHHM3MOB SIBJISIETCS BEAYLIUM, U KAaKHE MapKepbl ATHX IPOLECCOB MOXKHO
UCIIOJIb30BaTh B KayeCTBE JUArHOCTHMYECKMX  KPUTEPUEB, OCTAETCSI  OTKPBITBHIM.

CYH_ICCTBCHHBIM MOMCHTOM SABJIACTCA TO, YTO KOHCYHLIM PE3YJIbLTATOM JIENCTBHUS BCEX ATHUX
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MEXaHU3MOB SIBJISIETCSl aKTHBAIMs OOMEHa KOJIJIareHa B IMPOLIecCe CKIEPO3UPOBAHUS MOYKU
[11, 12]. DTOT mpoIEecC COMPOBOXKIACTCS M3MEHEHHEM COJCPIKAHUsI XapaKTEPHOU Ui HEro
aAMUHOKHCIIOTHI — okcunpoiunHa [13]. Takum o0Opazom, cojiepikaHHE OKCHUIIPOJIMHA, MOXKET
HCIIOJIb30BaThCS KaK YHUBEPCAJIbHBIM MapKep aKTHBU3AIMU CKIEPOTHUYECKOro Ipoliecca, He
3aBHUCSIIUN OT BEIYLIEr0 MEXaHW3Ma €ro aKTHBHU3AIUH.

Heabr paboThl: BHISABICHHEC HapyIICHW OOMEHa KoOJUIareHa Yy  OOJBHBIX
nuenonepuTom, U pa3paboTKa HEMBA3HMBHOI'O METO/A HCCIICAOBAHUS, XapaKTEPU3YIOIIETO
PEaKLUI0 COeTMHUTENBHON TKAaHU MOYKH.

MarepuaJ u MeTObI UCCJIeI0BAHUIM

B pabote mnpencraBieHbl pe3yibTaThl H3YYEHHUS CYTOYHOH OKCHUIIPOJIMHYPHH Y
O6ompHbIX XII Ha pasHBIX CTagMsIX MATOJOTMYECKOTro mporecca. beuio obcnemoBano 122
6o1pHBIX XII, HaXOAMBIIMXCS Ha JIEYEHUH B HE(DPOIOTUYECKOM OTIENIEHUU XapbKOBCKOMN
00JacTHOM KJIMHUYECKON OONBHUIBI U B YPOJOTUYECKUX OTAENEHUSIX XapbKOBCKOTO
00J7aCTHOTO HEPPOYPOIOTUISCKOTO IIEHTPA.

B 3aBUCMMOCTH OT CTENEHH BBIPAKEHHOCTU CKIEPOTUYECKUX M3MEHEHUW MOYEYHOU
TKaHH, MPOSBUBIIUXCS Pa3BUTHEM IOYEYHOM HEAOCTATOYHOCTH, C YYETOM KIMHHUYECKOTO
JIMarHo3a, YpoBHsSI KPEaTHHUHEMHUU U CKOPOCTH KIyOOUYKOBOW (DUIBTpAllMU BBIIETICHBI JBE
rpynmsl 00ibpHBIX: 1-10 coctaBmim 73 OompHbIX XII 6e3 mposBnennit XIIH, 2-t0 — 49
6oipHbIX XII ¢ HammumeMm BblpaxeHHbIX nposiBieHuit XIIH. B 1-to rpymnmy (6e3 XIIH)
BKJIFOYEHBI OOJIbHBIE C YPOBHEM KpeaTHHHMHA B KpoBU 110 0,2 Mmounb/1, Bo 2-10 (¢ XIIH) — ¢
ypoBHeM KpeaTuHuHa Bbiiie 0,2 MMoJib/i [14].

KoHTponbHYIO Tpymmy cocTaBWiId 35 TPaKTUYECKH 3J0POBBIX Joaei. [pymmsl
obOcnenyeMbIx (HOPMUPOBAIUCH C y4E€TOM BO3PACTHOM cTa0miau3aluu oOMEHa KoJIIareHa.
BonpmmHCTBO cocTaBmsim nuia Monoaoro (okoino 35%) u 3penoro (okoio 40%) Bo3pacta (B
COOTBETCTBUHM ¢ Kinaccudukaiueidr BO3), cpenu HUX Ob110 0K0J10 25% MYXUUH U 0Koso 75%
KCHIIMH B KaXI0H U3 TPyYIII.

OIl B Moue ompenessid Mo mMeronay, npemioxennomy H. Stegemann u K. Stalder ¢
ydeToM Tocieayrmux Moaudukanuii [15]. MeTox ocHOBaH Ha ONpENeNeHUH ONMTUYECKOU
IUDIOTHOCTH  KPacHOr0  XpOMOI€Ha, IIOJy4aeMOro B  PE3yJbTaTe€  OKHUCIEHUS U
nekapOokcuiupoBanuss Monekynsl OIl W KOHAEHcalMM TPOAYKTa OKUCIEHUS ¢
napajuMeTHIaMUHOOeH3apaeruioM. [l aHanusza Opaiid CyTOYHYIO MOYy OOJIBbHBIX.
Hcnonb30Banu peakTuBbl KBaM(UKAIMK X.4. U 4.4.a. 1Sl pUroToBIeHUS KalTnOpOBOUYHOTO
pacTBOpa OKCUIIPOJIMHA UCTIOIB30Balu peakTuBbl pupmbl "Pierce" (Cosanaus). M3mepenus

npoBoawin Ha cnekrpoporomerpe Solar PV 1251C. Tlomy4deHHbIe pe3yabTaThl BBIPAXKAIH B
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MWIIUTPaMMaXx B CYTKH.

CraTucTH4ecKMid  aHajaM3 TMOJNYYEHHBIX pPE3yJNbTaTOB TMPOBOJAMIM B  IIaKeTe
cTaTUCTHYECKUX mporpamm Statistica 6.0. Ananus pacrnpepeiacHUld MPOBOIWICS B OJIOKe
CpaBHEHHMsI pacIpelleNIeHUH, pa3Inuus MEXIy TPYIIaMH ONpeaessuiuch mo Merony Kruskal-
Wallis ANOVA and median test.

Pe3yabTaThl 1 UX 00CY KIeHHEe

YcranoBneHo, uro y 60nbpHbIX XI1 noBeimenue sxkckperun OIl Habmroganocs B 00enx
rpymmnax. YposeHb BbieneHuss OIl ¢ MOuoOil JOCTOBEPHO TMOBBIMIAICS W COCTABWIL - Yy
O0onbHBIX 1-i rpynmer 42,4 £ 4,1 mr/cyt (p < 0,01), y 6ombHBIX 2-i1 rpymnmbel 66,0 £ 8,7
mr/cyt (p <0,01) mpu vHopme 25,1 + 0,72 mr/cyt. Ilpu 3Tom cpennee 3HaueHue yposus OIl y
OOJBHBIX 1-i TPYIIBI TMPEBHINIATIO CpEIHEe 3HAYCHUE HOPMBI B 1,7 pasa, a y OONbHBIX 2-i
rpymmbsl — B 2,6 pa3a. Takum o0pa3oM, MpeBbIIICHUE CpeaHero 3HadeHus skckpenuu OIT y
oonpHbix ¢ XIIH B monropa pa3a Oosblie, YyeM TakoBoe y OOJBHBIX 0€3 MOYCUHOU
HezmocrarouyHocTH. [loBwimenne skckpenuu OIl Habmogamock B obeux rpymmax. BaxkHo
OTMETHTb, YTO y OOJBHBIX MEPBOM TPYNIIBI PE3KO YBEIWUYHBAJICSA pa3Opoc maHHBIX. [Ipudyem

00JBHBIX 2-i1 TpynIBI pa3dpoc NaHHBIX Bo3pacTal emle Oonbiie (puc. 1).

Histogram: OP

Grup: 1 OP = 73*50*normal(x; 42.3717; 35.4409)
Grup: 2 OP = 49*50*normal(x, 66.0265; 61.0331)
Grup: K OP = 35*50*normal(x 25.0926; 4.2616)
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Puc. 1. I'mcTorpaMMsl pacripeieneHuil o rpymniam

[Tpu ananu3e KpUBBIX pacipeneieHus 0OHAPYKUIOCh OTKIOHEHHE OT HOPMAallbHOTO
3aKOHA paclpeleNieHus, MO3TOMY JUIsl pacd€ToB ObUIM HCIIOJIb30BAHBI HeMapaMeTpUyecKue
METO/bI CTATUCTUKH.

V3MeHeHre MeIMaHHbIX U KBApPTENbHBIX 3HAUYEHUH, MAKCUMAITbHBIX U MUHHUMAIbHBIX

BCJIMYHMH B I'PYIIIIAX IMOKA3aHO Ha pPICZ
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Categ. Box & Whisker Plot: OP
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Puc. 2. YpoBHU OKCHUIIPOJIMHA B TPYIIIAX

VY GosbIIMHCTBA 00CIICIOBAHHBIX KOHTPOJIBbHOM rpymibl (91%) 3HaueHHs HaXOAUIUCH
B auanazone 20—40 wmr/cyr. YV OonpHbIX 1-ii rpynmbel 3HA4YeHHS B OTOM JHAala3oHE
BcTpeuanuch B 2,1 pasza pexe (45%). Y 39% GonbHbIX 1-i1 rpynmbel HaOMOIAMHCh 3HAUCHUS
6os1ee 40 Mr/cyt, B TO BpeMsl KaK B KOHTPOJbHOM TPYIINIE TAaKMX BEIMYUH OOHAPYKEHO HE
obu10. B obmactu manbix 3HaueHui (menee 20 mr/cyt) Obuio B 3,2 pasa Oosblie ciiydaes
(16%), uem B koHTpombHOH rpynme (5%). Takum oGpaszom, y OGombHbIXx XII 6e3 XITH
Habmroaancs 6obIINi pa3dpoc 3HaYEHUH, YeM y NMPaKTHUECKU 370POBBIX, CO CMEIIEHUEM B
cTopoHy yBenuueHus skckperuu OIl. ¥V OonbHBIX 2- rpynmel 3Ta TEHAEHLM ele Oosee
BeIpakeHa. Y OonbmuHcTBa O0nbHBIX ¢ XIIH cyrounast skckpenus OIl ¢ mouoit pe3ko
Bo3pacrtana: y 61,9% OonpHBIX 3TOT mokazarenb Obut 6onee 40 mr/cyt. ¥ 23,8% O60apHBIX
skckpenus Ol e mpesbimana 20 mr/cyt, y 14,3% 601bHBIX — HaX0UJIach B quana3oHe 20—
40 mr/cyT.

Taxum obpazom, B 1-it rpymme (6e3 XITH) Op110 HECKOIBKO OONMBHBIX C TIOBBIIEHUEM
CYTOYHOH OKCHUIIPOJIMHYPUH, XOTS y 3HAUUTEIHHON YacTU OOJIbHBIX ATOT MOKa3zareib ObLI B
HopMme. VY OounpmmmHcTBa OonbHBIX 2-i rpymmel (¢ XIIH) nHaGmionanach BbIpaKeHHas
TMIIEPOKCUTIIPOJIMHYPHS, a KOTUYECTBO OONbHBIX ¢ conepxanueM OIl B mpenenax HOpPMBI
YMEHBIIAJIOCh.

N3BectHo, uto comepkanwe OIl moBwimaercs mpu  3a00JIEBaHUSX Kak ¢
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00pa3oBaHUEM, TaK U C JECTPYKIMEH COCAMHUTEIbHOTKAHHBIX 1eMeHTOB [16]. YBenuueHue
cunte3a Oll, kak mpaBuiIo, CBSI3aHO C U3MEHEHHUEM COOTHOIICHUS KOJIAr€HCUHTE3UPYIOIINUX
KJICTOK PA3JIMYHBIX TUIIOB. Tak MpH arpecCHBHOM CHHTE3€ KOJUIareHa MOT'YT OOHAPYKHBAThCS
3Be374aThle KJICTKH, MUOPUOpOOIACTHl U JApYyrue KIEeTKH, 00ecrneduBarollue aKTHUBAILUIO
cuHTe3a KoyiareHa. [17]. BeposTHO, IHTEIbHbBIH BOCTIATUTEIBHBIHN MPOIIECC B MOYKAX TAKKE
UHIYLUPYET nposidepannio ¢ubpobiactoB u YBEJIINYECHHE yucia
KOJUIareHNPOAYLIUPYIOIINX KIETOK.

B nurepatype nmMerotcs JaHHBIE O TOM, YTO 3a00JIeBaHUS C PA3BUTHEM XPOHHUYECKUX
(hbUOPO3HO-CKICPOTHIUCCKUX U3MEHEHUH (IUPPO3 TIEYCHH, JICTOYHBIA (GUOPO3, CKICPOICPMHS)
XapaKTepU3yIOTCS CHIDKEHHUEM KOJUIAT€HOJIMTHUECKOW AKTUBHOCTH, YTO MOXET BECTH K
CKJIEPO3y HE MEHbIIIE, YeM YCHJICHHBIH cuHTe3 KoytareHa [18, 19]. Tlpu Takux M3MEHEHUsX
MOXKET OJHOBPEMEHHO HaONI0aThCsid M YCHICHHE CHHTE3a KOJUIareHa, ¥ TIOBBIIICHUE
CKOPOCTH €ro pacrmajga. JTO MOXET ObITh OOYCIOBJICHO NECTPYKTUBHBIMH H3MEHEHUSMU
MOYCYHOW TKaHW, pa3pylmICHUEM TKAHEBBIX M  KIETOYHBIX CTPYKTYp BCIICICTBUE
XPOHUYECKOI'0 BOCHAJIUTEIBHOIO IIpOIECca.

[Ipu xpoHuyeckux (GUOPO3HO-CKIECPOTUUECKUX IMpolieccaX MPOUCXOAUT CMEHa
CHUHTE3a T€HETHYECKHU Pa3HOPOIHBIX TUIIOB KoJulareHa. Tak, Ha paHHUX CTaAHMSIX OTMEYaeTcs
HAKOIUIEHWE KOJUIareHa Tuna 3, KOTOpbIM B JajbHEHIIEeM IOoJBEpraercs Aerpajaluuud U
3ameraetcst kosutarenoM tumna 1 [20]. ConpspkeHHBIH ¢ CHHTE30M KoJulareHa tumna 1 pacrajn
KOJIJIareHa TUMa 3 MOXKET TaKKe MPUBOAUTD K YBEIMUECHUIO OKCUIIPOIUHYPHUH.

bonee mmpokwuii pazdpoc 3HaueHuil y OonbHbIXx XII 1Mo cpaBHEHHIO C TaKOBBIM B
KOHTPOJBHOM TPYIIE, BEPOSTHO, MOXKHO OOBACHUTH MpPeoOaJaHUEeM Ha OIpeAeICHHOM
JTafne pa3BUTHSA NATOJOTHYECKOrO MpoLEecca BOCHAIUTENbHO-IECTPYKTUBHBIX W3MEHEHUN
WIM CHUHTETHMYECKHUX TpoleccoB HoBooOpazoBanus CT 1o Tumy 3aMecTUTENbHOI
perenepanuu. [lockonbky OMOCHHTE3 M KaTaOONM3M KoOIIareHa BO B3pPOCIOM OpraHU3Me
HAXOJATCS B TUHAMHUYECKOM paBHOBecHH, W peryismus pocta CT mpoucxomaut Takxke Ha
OCHOBE OOpAaTHOH CBSI3W MEX]y pacnajoM M CHHTE30M KOJIJareHa, MpolecC MOXKET UMETh
BOJTHOOOpa3HbIi xapakTep. [Ipu 3TOM MpOAYKTHI pa3pyiieHus KoJulareHa (aMUHOKHCIIOTHI,
MENTHU/IBI) CBSI3BIBAIOT KOJUIareHa3dy MakpoharoB U APYTUX KIETOK, BPEMEHHO OIOKUPYIOT
KaTabomu3M U CTUMYIUPYIOT pocT U auddepeHIupoBKy (GuOpo6IacToB, MPOIYKIIHIO
KoJutarena u pubpuiuiorenes. B nanpuelimem nectpykius CT BeiencTBre MaTOJIOTMIECKOTO
nporecca ¢ obpazoBanuem OIl u Apyrux mMpoAyKTOB Aerpafalidu KoJilareHa MPUBOAHUT K
akTuBanuu (GuOpoOIACTOB M YBEIMUYEHHUIO CHHTE3a KoJulareHa u coaepxkanus OIL

CHCI[OB&TCHBHO, YBCINYCHHUC CYTOqHOﬁ OKCHUIIPOJIMHYPUHU Y O6CJ'IC,[[OBaHHLIX HaMH OOJIbHBIX
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MOXET OBITh OOBSICHEHO BKJIaJaMH OOOMX B3aWMOJOTIOJHSIOIMIMX IPOIECCOB (CHHTE3 M
pacnaj KoJuiareHa).

OpHako cieayeT YYMTBIBaTh, 4YTO TUIIEPOKCUIIpoauHYypusi y OonbHbiXx ¢ XIIH,
OCOOCHHO C TPOJIOHTMPOBAHHBIM TEUEHUEM, MOXET ObITh B 3HAYUTEIHHOM CTENEeHU
00yCIIOBJIEHa Pa3BUTHEM OCTEOIUCTPO(UU MOYEUHOTO TIeHe3a, KOTopas, MO YCPEIHEHHBIM
CTAaTHUCTUYECKUM JaHHBIM, HaOmomaercs y 33—>50% O6onpHbIX ¢ XITH. Henb3s uckiouath
BO3MOYKHOCTh HAapyIIEHWH Ha YpOBHE Bcel (PMU3MOJOTHMUYECKOW CHCTEMBI COEAMHUTEIHLHOU
TKaHu. BeposTHO, y OONBHBIX C TMOYEUHON HENOCTATOYHOCTHIO MOBbImieHHe ypoBHs OII
CBS3aHO YK€ C JECTpyKLIMeW KoJulareHa B Pa3JIMYHBIX OpraHax W TKaHAX (peHaibHas
ocTeoucTpodus U 1Ip.), U BKIAJl KOJUIareHa NOYKH OTHOCUTEIHHO HEBEIIHK.

MoxHO TpeanosioKuTh, 4YTO B rpynnax OonbHbIXx 0e3 XIIH mnoBbiueHue
OKCHUIIPOJIMHYPUM ONPENENsAeTCS TEYEHHEM JIeCTPYKTUBHO-BOCHAIUTENBHOIO Ipolecca B
[IOYEYHOM TKAHU U POJib COITYTCTBYIOIIUX CKIEPOTHUYECKUX MPOLECCOB B APYTrUX OpraHax JJis
TpyMIel OOJIBHBIX B IEIOM, IO BCEH BHIMMOCTH, HEBEIIMKA, XOTS Y OTIEIbHBIX OOJILHBIX HE
HCKJIIOYEHAa BO3MOXKHOCTh TOBbIIIeHUs ypoBHS OII 3a cueT BHe- MOUYEYHBIX BOCHAIUTEIBHO-
JECTPYKTUBHBIX MpolieccoB. Takum 00pa3oM, Ha paHHUX CTaIUsIX 3a00JieBaHUs HAaOII0AaeTCs
B3aMMOCBA3b AaKTUBHOCTH CKJIEPOTHYECKOrO Ipolecca B noukax u cogepxkanus OIl B Moue
0ompHBIX XI1.

BriBoabI:
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YBEJIMYMBAETCsI 10 CPaBHEHUIO C KOHTposeM, y OonbHbIXx ¢ XIIH oxcunponunypus
JIOCTOBEPHO BhILIE, yeM y 601bHbIX 0e3 XITH.

2. Okcunponenypus otpaxaer usMmeHeHuss oomena CT  u MoxkeT OBITH

HCIIOJIb30BaHa B KAYCCTBC MapKEpa HHTCHCUBHOCTU CKJIICPO3UPOBAHUA TTOYKH.
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