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Abstract. The research is focused on the analysis of potentiality of
diagnostics and differentiation of cholelithiasis of patients with chronic
cholecystitis and diabetes mellitus type 2 by means of new technique of

polarization correlometry of human bile layers laser images. The
techniques of laser polarimetry diagnostics of optical anisotropic structure
have become widely spread among optical diagnostic methods of human
biological tissues. A number of techniques of early diagnostics and
differentiation of pathological changes in biological tissues structure,
connected with their degenerative-dystrophic and oncological changes
were developed. Biological fluids are much more accessible for direct
laboratory analysis if compared with traumatic techniques of the biological
tissue biopsy. In terms of the above mentioned the task of searching new
additional parameters for laser diagnostics of biological fluids’ optical
anisotropic structure appears to be topical. There was investigated a new
technique of estimating the structure of laser images based on measuring
coordinate distributions of mutual polarization degree is suggested that
characterizes the homogeneity of optically isotropic and optically
anisotropic components in biochemical composition of bile. The statistical
(mean, dispersion, asymmetry and excess), correlation (correlation area of
distribution of mutual polarization degree values) and fractal (dispersion of
extremes of log-log dependencies of power spectra of mutual polarization
degree values distribution) criteria of polarization-correlation diagnostics
of cholelithiasis latent course and its stages differentiation on the
background of chronic cholecystitis, diabetes mellitus type 2 and complex
pathology are determined and substantiated.

Introduction

Among the methods of optical diagnostics of human
biological tissues the techniques of laser polarimetry
diagnostics of their optical anisotropic structure
became widely spread [1-18].

The main information for these methods is obtained
from coordinate distributions of polarization azimuths o
(x,y) and ellipticity B (x,y) (polarization maps) with the
following correlation (auto- and mutually correlation
functions [3, 4]) and fractal (fractal dimensions [1, 8, 17,
18]) analysis.

As aresult, several techniques of early diagnostics
and differentiation of pathological changes in biolo-
gical tissue (BT) structure with their degenerative,
dystrophic and oncological changes were developed.

Besides, there is a widely spread group of optically
anisotropic biological objects, for which the tech-
niques of laser polarimetry diagnostics are not effi-
cient enough. Optically thin (attenuation coefficient
7<0,1) layers of different biological fluids (bile, urine,
liquor, synovial fluid, blood plasma, etc.) belong to
such objects. Biological fluids are much more

© N.V. Pashkovska, Yu.F. Marchuk, A.G. Ushenko, 2013

accessible for direct laboratory analysis if compared
with traumatic techniques of the BT biopsy.

Material and methods

Optically, bile is a multicomponent phase-inho-
mogeneous fluid containing three basic fractions (Fig. 1).

Optically isotropic fraction — optically homoge-
neous micellar solution (I — Fig. 1a) with a small
number of cylindrical epithelium cells, leukocytes,
leukocytoids, mucus.

Optically anisotropic fraction — liquid-crystalline phase
(A —Fig. 1a) consisting of the ensemble of liquid crystals
of three types: needle crystals of fatty acids (CFA—Fig.1b),
crystals of cholesterol monohydrate (CCM—Fig.1c);
crystals of calcium bilirubinate (CCB — Fig.1d).

Optically crystalline fraction — solid crystalline
phase formed due to dendritic and disclination
mechanisms of crystallization.
At transmission of a laser wave through the layer of
such a complex phase inhomogeneous fluid the
following mechanisms of its parameters transformation
are realized (Fig. 2).
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Fig. 1. On the analysis of bile optical model as (I) — anisotropic (A) fluid. Explanations are in the text
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Fig. 2. Main mechanisms of transformation of laser radiation parameters by bile. “Attenuation” — decrease of the
amplitude E; to E due to absorption of laser radiation by biochemical components of isotropic component

while maintaining the polarization state (& =const ). “Bbirefringence” (Fig. 2b) — transformation of linearly
polarized laser radiation by liquid crystals into elliptically polarized laser radiation — &y — a: . “Dichroism™

(Fig. 2¢) — rotation of polarization plane of laser radiation by the crystalline fraction — ay - «
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Fig. 3. Polarization correlation structure of the bile sample laser image
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Fig. 4. Coordinate distribution (a) and histogram of values (a) of mutual polarization V (x, y) degree if a healthy
patient’s bile layer (group 1)
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Complex, multiparametric polarization distri-
bution of laser images of bile layers requires addi-
tional analysis — correlation comparison of polari-
a(n) o ayln)
Bin) o Bolr)
in various points with coordinates r1; r2 (Fig. 3).

[t is shown [2, 11] that for various points of the
plane of image of biological object with the same
polarization states V (x,y)=1,0; for the points with
the linear and circular polarization states V
(x,y)=0,5; for the points with orthogonal pola-
rization states V (x,y)=0.

It was determined [18] that the above men-
tioned “2-point” parameter V (x,y) of laser images
of phase-inhomogeneous layers is much more sen-
sitive to the changes in their structure in compari-
son with the techniques of investigation of inten-
sity coordinate distribution (classical microscopic
image), polarization (polarization image) and
phases (phase image) |7, 9, 10]. That is why this
technique’s testing to the study of interconnections
of bile optical properties with different types of
pathologies of sick patients appears to be topical.

The technique of determining the parameter of
mutual polarization complex degree consists in the
following procedure [3, 4]:

1. By rotating the transmission plane of polar-
izer within the rotation angle 6 0°—180° the arrays

zation states consistency degree ({

of minimal and maximal intensity levels
1o P 1se M

Tl cevrere 3 P D
Pyl seFym Pyl oo Fm

of human bile layers images for each separate
pixel (mn) of CCD-camera were determined , as

well as rotation angles

V]l,...l”]m I’]l,...l”lm

2 T { =min | corresponding to
rnl ,...I"nm rnl ,...I’nm

them.

2. The coordinate distributions (polarization
maps) of polarization states in the plane of human
bile samples images were calculated by such rela-
tions [2, 13]

N1 Tm
A v :Q(I(r,-)z min)—%;
ri’l]) 'rnm
Niseefim
Bl = arctg ((:f‘))min
Tl »--Frm I /max
(1

3. The value of complex degree of mutual po-
larization ¥(r;r+Ar) of human bile samples’ laser

images was calculated by the following relation

2{1019000{%(;51{0052%2 ﬁﬂ}r)

e e e - o)

X {]0190 cos[arcsin(cos Z%gzﬁﬂ}(r +Ar)

. 2)

Laser images of three groups of bile samples of
the patients of different pathological state:

- healthy patients — group 1 (20 patients);

- patients with cholelithiasis and chronic
cholecystitis — group 2 (30 patients);

- cholelithiasis patients with diabetes mellitus
type 2 — group 3 (30 patients).

Results of investigation and discussion

The coordinate distribution and histogram of
random values of V(x,y) parameter of polariza-
tionally-inhomogeneous laser image of bile layer
laser image of a healthy patient are presented in
Fig. 4.

It can be seen from the obtained data that the la-
ser image of a healthy patient’s bile layer is charac-
terized with a high homogeneity of polarization pa-
rameters — the number of values V(x,y) =1 is by
three orders higher than the other, non-zero values
of mutual polarization degree.

In other words, in biochemical structure of this
bile layer the optically isotropic component pre-
vails.

Correlation (b) fractal (c), structure of distribu-
tion (a) and the amount (b) of values of parameter
V(x,y)=0,5 characterizing the liquid crystalline
component of bile of patients from group 1 are
presented in Fig. 5.

It was determined that the set of values
V(x,y)=0,5 is fractal (D(V=05)=211A¥=03)=016)
with correlation area S(V = 0,5) =0,16 great enough.

[t can be seen from the analysis of histograms of
random values of mutual polarization degree of the
laser image of bile layer of chronic cholecystitis pa-
tient that the number of values ¥(x,y)=10,5 (liquid
crystalline fraction) amount to 15 % of the number
of values V(x, y) =1,0 characterizing the images of
optically isotropic component.

The corresponding statistical (b), correlation
(c) and fractal (d) parameters of coordinate distri-
butions V' =0,5 (a) are presented in Fig.6.

[t was determined for liquid crystalline fraction
of bile layer that the set of values ¥(x,y)=0,5 is
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Fig. 5. Autocorrelation function (¢) and log-log dependencies (d) of the amount of values V' =0.5 (b) in the co-
ordinate distribution V(x,y) (a) of a healthy patient’s bile layer (group 1)

6000 -
S000 -

4000 -

3000+

2000

0

o 02 04 06 08 1

Fig. 6. Coordinate distribution (a) and histogram of the values (a) of mutual polarization degree V' ( ; y) of bile
layer of chronic cholecystitis patient (group 2)
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Fig. 7. Autocorrelation function (c¢) and log-log dependencies (d) of the amount of values V' =0,5 (b) in the co-
ordinate distribution ¥(x,y) (a) of bile layer of chronic cholecystitis patient (group 2)
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Fig. 8. Coordinate distribution (a) and histogram (a) of the values of mutual polarization degree V(x, y) of bile

layer of diabetes mellitus type 2 patients (group 3)
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Fig. 9. Autocorrelation function (c) and log-log dependencies (d) of the amount of values ¥ =0,5 (b) in the dis-
tribution V(x,y) (a) of bile layer of diabetes mellitus type 2 patients (group 3)

Table 1

Statistical moments of the 1*-4"™ orders of distributions V(x,y)z 0,5 of bile layers of all groups of patients

Parameters Group 1 Group 2 Group 3

M, (V' =0,5) 0,091 0,008 0,21% 0,027 0,3210,019
M, (W =0.5) 0,26 10,031 0,130,023 0,12+0,019
M5(W =0.5) 0,110,021 1,281+ 0,41 4261 0,58
M, (W =0.5) 0,09 £ 0,009 2,121 0,52 5,29+ 0,0096

Table 2

Correlation (S(V = 0,5)) and fractal (Q(V = 0,5)) parameters of V(x,y}: 0.5 distributions of bile layers of
all groups of patients

Parameters Group 1 Group 2 Group 3
S =0.5) 0,151 0,038 0,220,042 0,29+ 0,036
Q(r =05) 0.171 0,048 0.24 10,069 0,381 0,089
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fractal (D(V =0,5)=2,03%Q(V =0,5)=0,21) with
maximally great correlation area S(V =0,5)=0,24.

The following peculiarities are typical for pola-
rization-correlation structure of laser images of
bile layers of diabetes mellitus type 2 patients
(Fig. 8, Fig. 9).

The extreme values of distribution ¥(x,y) of bile
layer of a patient from group 3, corresponding to sam-
pling ¥ =0,5, increase and amount to 45% - 50 %.

The correlation area and dispersion of extremes
distribution of log-log dependency of power spec-
tra of the number of extreme values of mutual po-
larization degree ¥ =0,5 of the laser image of bile
layer of the patient with complex pathology are as
follows: S(V = 0,5): 0,25 and

DV =0,5)=1,93:Q(/ =0,5)=0,29.

The following parameters of values distribution
of liquid-crystalline sampling (¥(x,y)=0,5) of mu-
tual polarization degree of laser images of human
bile layers belong to the basic criteria of diagnos-
ing cholelithiasis latent course and differentiating
its pathology types:

- statistical moments (M,_;5.3.4(/)) of distribu-

tion of mutual values
V(x,y)=05;

- correlation areas S(V =0,5) of distribution of

polarization degree

mutual polarization degree values ¥(x,y)=0,5;
- dispersions Q(V) of extremes distribution of

log-log dependencies of power spectra of parame-
ters ¥ (x,y)=0,5 values.

The ensemble of data about the values of diag-
nostic parameters M, _;,34(/ =0,5) is presented
in Table 1.

The obtained data about the coordinate distribu-
tions of mutual polarization degree of laser images
of bile of all groups of healthy and sick patients
prove that the statistical analysis of dependencies
of the number of values of ¥(x,y)=0,5 sampling

(liquid-crystalline phase) of bile layers laser im-
ages enable to reliably diagnose the latent course
of cholelithiasis with both chronic cholecystitis
and diabetes mellitus type 2.

The difference between statistical moments
M (W) of laser images of test group patients’ bile

(group 1) and the patients with various pathologies
(groups 2 and 3) — mean (increasing by 2.7 — 3.5
times); dispersion (decreasing by 2.5 — 3.3 times);
asymmetry (increasing by 3.3 — 5.4 times) and ex-
cess (increasing by 4.5 — 6.1 times) — are deter-
mined.

Thus, it can be stated that statistical moments’
My _1:2:3:4 (¥ =0,5) investigation enables to perform
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reliable differentiation of the patients from groups
2 and 3.

Comparative data of correlation and fractal pa-
rameters of extreme values V(x,y)=0,5 distribu-

tion of laser images of all groups of patients are
presented in Table 2.

The data about correlation and fractal structure
of extreme values V(x,y)=0,5 distributions of

mutual polarization degree indicate that the value
of correlation area S(¥ =0.,5) and power spectra

dispersion Q(V =0,5) of mutual polarization de-

gree distributions enable to reliably diagnose the
latent course of cholelithiasis together with differ-
ent pathology types. Correlation area S(V =0,3)
increases by 1,7-1,9 times. Dispersion Q(V =0,5)
increases by 1,6-2,1 times.

Thus it can be stated that the ensemble of cor-
relation and fractal criteria of laser polarization
diagnostics of not only cholelithiasis appearance
but also its differentiation on the background of
chronic cholecystitis and diabetes mellitus type 2
are experimentally determined and substantiated
for practical application.

Conclusions

1. A new technique of estimating the structure
of laser images based on measuring coordinate
distributions of mutual polarization degree is sug-
gested that characterizes the homogeneity of opti-
cally isotropic and optically anisotropic compo-
nents in biochemical composition of bile.

2. The statistical (mean, dispersion, asymmetry
and excess), correlation (correlation area of distri-
bution of mutual polarization degree values) and
fractal (dispersion of extremes of log-log depend-
encies of power spectra of mutual polarization
degree values distribution) criteria of polarization-
correlation diagnostics of cholelithiasis latent
course and its stages differentiation on the back-
ground of chronic cholecystitis, diabetes mellitus
type 2 and complex pathology are determined and
substantiated.

References. 1.A Monte Carlo model of light propagation
in tissue / S.A. Prahl, M. Keijzer, S.L. Jacques, A.J. Welch //
Proc. SPIE IS 5 of Dosimetry of Laser Radiation in Medicine
and Biology. — 1989. — P. 102-111. 2.Angelsky O.V.
Appearance of wave front dislocations under interference
among beams with simple wave fronts / O.V. Angelsky, R.N.
Besaha, I.I. Mokhun // Optica Applicata. — N 27 (4). — 1997.
— P. 272-278. 3.Angelsky O.V. Complex degree of mutual
polarization of biological tissue coherent images for the diag-
nostics of their physiological state / O.V. Angelsky, A.G.
Ushenko, Ye.G. Ushenko // J. Biomed. Opt. — N 10(6). -
2005. - 060502. 4.Angelsky O.V. Investigation of the
correlation structure of biological tissue polarization images
during the diagnostics of their oncological changes/ O.V.



OpwuriHanbHi gocnigXeHHs

Angelsky, A.G. Ushenko, Ye.G. Ushenko // Phys. Med.
Biol. — N 50.-2005. — P. 4811-4822. 5.Birefringence imaging
of human skin by polarization-sensitive spectral interferometric
optical coherence tomography / Y. Yasuno, S. Makita, Y. Sutoh,
M. Ttoh, T. Yatagai // Opt. Lett. - N 27. —2002. — P. 1803-1805.
6.Birefringence measurements in human skin using
polarization-sensitive optical coherence tomography / Mark C.
Pierce, John Strasswimmer, B. Hyle Park, Barry Cense,
Johannes F. de Boer // J. Biomed. Opt. — N 9. — 2004. — P. 287-
291. 7.Cheong W.F. A Review of the Optical Properties of
Biological Tissues / W.F. Cheong, S.A. Prahl, A.J. Welch //
IEEE J. of Quan. Elec. — N 26. — 1990. — P. 2166-2185.
8.Investigation of 2D Mueller matrix structure of biological
tissues for pre-clinical diagnostics of their pathological states
/ O.V. Angelsky, Yu.Ya. Tomka, A.G. Ushenko, Ye.G. Ushenko,
Yu.A. Ushenko // Journal of Physics D: Applied Physics. — N
38(23). —2005. — P. 4227-4235. 9.Polarization singularities of
biological tissues images / O.V. Angelsky, A.G. Ushenko,
Ye.G. Ushenko, Yu.Ya. Tomka // J. Biomed. Opt. — N 11(5). —
2006. —054030. 10.Polarization singularities of the object field
of skin surface / O.V. Angelsky, A.G. Ushenko, Yu.A. Ushenko,
Ye.G. Ushenko // Journal of Physics D: Applied Physics. — N
91(16). — 2006. — P. 3547-3558. 11.Polarization visualization
and selection of biotissue image two-layer scattering medium
/ O.V. Angelsky, A.G. Ushenko, D.N. Burcovets, Yu.A.
Ushenko // J. Biomed. Opt. — N 10(1). — 2005. — 014010.
12.Preuss Luther E. Optical properties of mammalian tissue:
introduction by the feature editors / Luther E. Preuss, Edward
A. Profio // Appl. Opt. — N 28(12). — 1989. — P. 2207-2209.
13.Structure of matrices for the transformation of laser radiation
by biofractals / O.V. Angelsky, A.G. Ushenko, A.D. Arkhelyuk,
S.B. Ermolenko, D.N. Burkovets //, Quantum Electronics. — N
29 (12). — 1999. — P. 1074-1077. 18 14.Ushenko A.G.
Correlation processing and wavelet analysis of polarization
images of biological tissues / A.G. Ushenko // Optics and
Spectroscopy. — N 91(5). — 2002. — P. 773-778. 15.Ushenko
A.G. Laser probing of biological tissues and the polarization
selection of their images / A.G. Ushenko // Optics and
Spectroscopy. — N 91(6). — 2001. — P. 932-936. 16.Ushenko
A.G. Laser polarimetry of polarization-phase statistical
moments of the object field of optically anisotropic scattering
layers / A.G. Ushenko // Optics and Spectroscopy. — N. 91(2).
—2001. - P. 313-316. 17.Ushenko A.G. Polarization contrast
enhancement of images of biological tissues under the
conditions of multiple scattering / A.G. Ushenko // Optics and
Spectroscopy. — N 91(6). — 2001. — P. 937-940. 18.Wavelet
analysis of two-dimensional birefringence images of
architectonics in biotissues for diagnosing pathological changes
/ O.V. Angelsky, G.V. Demianovsky, A.G. Ushenko, D.N
Burkovets, Yu.A. Ushenko // J. Biomed. Opt. — N 9. — 2004. —
P. 679-690.

JESIKI OCOBJMBOCTI METOAY
HOJISIPU3ALINHOI CEJEKIIi JIASEPHUX
30BPAKEHD Y JIATHOCTHIII
MOJIIKPUCTAJIYHOI CTPYKTYPH IIAPIB JKOBUI
JIIOINHH

H.B. Ilawkoscvka, 10.D. Mapuyk, O.1. Ywenko

Pe3tome. [lana pobora CrpsiMOBaHa Ha JOCIIHKSHHS MOXK-
JUBOCTEH JIarHOCTUKY 1 AudepeHIialii XoneniTiasy Ha TIi Xpo-
HIYHOTO XOJICHHCTHUTY Ta IyKPOBOTO AiabeTy THITy 2 IUIIXOM
BHUKOPHCTAHHS HOBOTO METOIy MOJIIPU3ALIIHOI CeNeKIIil 1a3ep-
HUX 300pakeHb MapiB >koB4i JroauHA. Cepes METOIIB ONTHIHOL
JIarHOCTHKH 010JIOTTYHUX TKAHWH JIFOIHHH ITHPOKO PO3MOBCION-
YKEHHsT HaOyJIM METO/H JIa3ePHOT IIOJSIPUMETPUIHOI [IarHOCTH-
KU iX OIITHKO-aHI30TPOITHOT CTPYKTYpH. Y pe3ynbrari po3pobiie-
Ha HU3Ka METOAMK PaHHBOI TIaTHOCTUKH Ta AU(epeHwialii ma-
TOJIOTIYHUX 3MiH CTPYKTYpH O10JIOTIYHIX TKaHUH, [TOB’SI3aHUX 3
X IereHepaTHBHO-IUCTOPO(DIYHUMHA Ta OHKOJIOTIYHUMH 3MiHa-
M. Bionoriuni piguHu 3Ha4HO OLTBII TOCTYIHINI 11t Oe3noce-
PeIHBOTO Tab0PaTOPHOTO aHANI3Y Y MOPIBHAHI 13 TpaBMaTHYHU-
MH MeToAaMH 0ioricii 610JI0T1YHHX TKaHUH. BpaxoByrouun maHuii
(aKT, aKTyaIbHUM € HOIIYK HOBUX JOAATKOBHX ITAPAMETPIB JIa-

3€pHOT IiarHOCTHKH O10JIOTIYHUX PiIHH, X ONTHKO-aHI30TPOI-
HOI CTPYKTYpH. 3alIpOIIOHOBAHO HOBHI METO]] OLIHIOBaHHS
CTPYKTYPH JIa3epHHX 300pa)KeHb HAa OCHOBI BUMIPIOBAaHHS KOOP-
JIMHATHUX PO3IMOAUIIB CTYIICHS B3a€EMHOI MOJISIpU3aLlii, IKHil Xa-
pakTepu3ye OMHOPIAHICTD ONITUKO-130TPOITHOTO Ta ONTHKO-aHI30T-
POIHOTO KOMIIOHEHTIB Y 010XiMITHOMY CKJIai )KOBYI. YCTaHOBIICHI
Ta O0TPYHTOBaHI CTaTHCTHYHI (CepeHE, IUCTIEPCis, aCHMETis, Ta
€KCIIEC), KOpeTsILiiiHi (KopersLiifHa IUIoma po3NnoAiliB 3HaYeHb
CTYTICHSI B3a€EMHOI MOJISIPpU3aLlii) 1 ppakTaibHi (JUCIepcis ekcTpe-
MyMiB log-log 3anexHOCTelH CIIEKTPiB MOTYKHOCTEH PO3IOALTIB
3HAYCHB CTYIICHS B3a€EMHOI OJISIPU3aLlil) KpUTEpil MOIApU3alii-
HO-KOPEJISILIHOT TIarHOCTHKY JIATEHTHOTO Mepediry XomemiTiazy
1 mudepeHmianii cTaaiii XpOHIYHOTO XOJICHICTUTY, IyKPOBOTO Jia-
OeTy TUITy 2 Ta TIOEJHAHHS [TaTOJIOTIH.

Ki1r04oBi cj10Ba: XpOHIYHUIT XOJECIUCTHT, XOJEIITia3, IyK-
poBuii miabet Tty 2.

HEKOTOPBIE OCBEHHOCTHU METOJA
HOJAPU3ALIMOHHOM CEJIEKIIMM JA3EPHBIX
HM30BPAKEHUI B JIATHOCTHUKE
HOJUKPUCTAJIAYECKOM CTPYKTYPBI CJIOEB
KEJYHU YEJIOBEKA

H.B. ITawkoeckasn, I0.®. Mapuyk, A.I. Ywenxo

Pe3tome. J[anas pabora HampaBlieHa Ha UCCJIEIOBAaHHE
BO3MO)KHOCTEW IMarHOCTUKH U An(depeHIraiy XoneauTHasa
Ha ()OHE XPOHUUYECKOTO XOJICLMCTUTA K CaXapHOro auabera Tuna
2 ImyTeM UCIOJIb30BaHUs HOBOI'O METO/JA MOJIAPU3ALIMOHHON
CEJICKLIUHU JIa3ePHBIX U300paXKEHUI CII0EB JKEJIYM YeJIOBEKa.
Cpenu METOZ0B ONTHYECKON TMArHOCTUKH OMOJIOTHYECKUX
TKaHeH yesioBeka IUPOKOe paclpOCTPaHEHUE Oy YHIH METOBI
Ja3epHON MOJISIPUMETPUYECKON AMArHOCTUKH UX ONTHUKO-
aHM30TPOITHOM CTPYKTYphL. B pesynbrare pa3paboran nepeueHb
METOAMK PaHHEH TUATHOCTHKHU U AU QepeHIHANNN TaATOI0-
IMYECKUX M3MEHCHUH CTPYKTYpBl OMOJIOTMYECKUX TKaHEH,
CBSI3aHHBIX C UX JIereHePaTHBHO-AUCTPOPUISCKUMH U OHKO-
JIOTHYECKUMH U3MEHEeHUAMU. buonoruueckue xMaAKOCTH
3HAYUTENBHO 00Jee NOCTYIHBIE I HEOCPEACTBEHHOTO
71a00paTOPHOTO aHaJIM3a B CPAaBHEHUU C TPAaBMaTHUYECKUMHU
METOJaMH OHOIICHH OHOJIOTHYECKUX TKaHEH. YUUThIBas JaHHbII
(baxT, akTyanbHBIM SIBIISICTCS TOUCK HOBBIX JIOTIOJTHUTEIBHBIX
napamMeTpoOB Ja3epHOI TUATHOCTHUKHA OMOTOTHYCCKHUX HKHI-
KOCTeH, UX ONTHKO-aHU30TPOIHOH CTpYKTYpHl. [Ipennoxen
HOBBII METOJ] OLICHUBAHUS CTPYKTYPBI J1a3€PHBIX H300pasKeHUI
Ha OCHOBE N3MEPEHHUS KOOPAUHATHBIX paclipeneIeHUi CTereHn
B3aMMHOW MOJISPU3ALUU, KOTOPBIH XapaKTePU3UPYET OJJHO-
POAHOCTH ONTHUKO-U30TPONHOIO U ONTHKO-aHU30TPOITHOTO
KOMIIOHEHTOB B OMOXMMHUYECKOM COCTaBe Jxkes1yu. OnpeesneHbl
¥ 000CHOBaHbI CTAaTUCTHYECKHE (CpenHee, TUCIePCHsI, aCHM-
METpPHS U JKCIecC), KOppeasinuoHHbIe (KOppeIaluOHHAsA
JIolaab pacnpenejeHuss 3HaYeHU CTEeNneHn B3auMHOM
noJisipu3anun) 1 GpakTaabHbIe (JUCIEPCUst SKCTpeMyMoB log-
log 3aBucHMOCTEH CHEKTPOB MOLIHOCTEH pacrpeneneHui
3HAUEHUH CTeNeHH B3aMMHOW HOJApHU3ALUU) KPUTEPUHU
HOJIIPU3ALMOHO-KOPEISLUOHON TMarHOCTUKU JaT€HTHOTO
TEeUCHHs XOJieauTHa3a u qudepeHInannu cTaguil XpoHH-
YECKOIro XOJELUCTUTA, CaXapHOro Anadera TUIA 2 ¥ COYeTaHHbIX
[aTOJNOTUil.

Ki1ro4eBble c10Ba: XpOHMYECKUI XOIELUCTHT, XOJICJIUTHA3,
caxapHblii 1uaber Tumna 2.

BykoBuHCKUIi rocy1apcTBeHHbINH MeIMIIUHCKH
YHHBepCHTeT, I. YepHOBIIbI
Clin. and experim. pathol.- 2013.- Vol.12, Ne3 (45).-P.133-139.

Haoitiwna oo peoaxyii 03.09.2013
Peyensenm — npogh. M.B.1llanrascoruil
© N.V. Pashkovska, Yu.F. Marchuk, A.G. Ushenko, 2013

139



