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The purpose of our work was the development and experimental testing of a new digital method of objective
differential diagnosis of the severity of abdominal sepsis through statistical analysis of fluorescent vector-parametric
polarization images of histological sections of the spleen of laboratory rats. Our research aims to develop the prin-
ciples of differential diagnosis of the severity of abdominal sepsis by using the digital technique of vector-parametric
polarization mapping of fluorescent microscopic images of histological sections of the spleen of laboratory rats. This
technique is based on established diagnostically relevant relationships between the distributions of the number of
characteristic values of the polarization parameter of the Stokes vector of fluorescent microscopic images of histo-
logical sections of the spleen of laboratory rats and the severity of the septic process.

In work, for the first time, the method of mapping fluorescent vector-parametric microscopic images of the poly-
crystalline component of histological sections of the spleen of laboratory rats was used for the differential diagnosis
of the severity of the septic process, and a statistical analysis of the distributions of the number of characteristic
values of the Stokes vector of fluorescent polarization microscopic images of histological sections of the spleen of
laboratory rats was carried out. The relationships between the values of the statistical moments of the 1st - 2nd
orders, which characterize the distributions of the number of characteristic values of the Stokes vector of fluorescent
polarization microscopic images of histological sections of the spleen of laboratory rats, and the severity of abdomi-
nal sepsis have been determined. Quantitative parameters most sensitive to septic conditions have been established,
which ensure the implementation of statistically reliable differentiation of histological sections of the spleen of labo-
ratory rats. From the standpoint of evidence-based medicine, the operational characteristics of the diagnostic pow-
ers of the fluorescent vector-parametric microscopy method with the assessment of the number of characteristic
values of the fourth Stokes vector of polarization images of histological sections of the spleen of laboratory rats with

abdominal sepsis have been established.
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Connection of the publication with planned re-
search works.

This work was carried out within the framework of
the planned SRW of the Department of General Surgery
of Bukovinian State Medical University “Personalized di-
agnosis and treatment of acute surgical and urological
pathology”, state registration number —0122U002220.

Introduction.

Abdominal sepsis (AS) is currently the most difficult
problem of emergency surgery and the main cause of
mortality, which remains at a fairly high level and does
not show a tendency to decrease, ranging from 19 to
70% [1]. It has been established that the leading role
in the development of abdominal sepsis (AS) belongs to
the syndrome of endogenous intoxication (SEl), which
leads to multiple organ dysfunction syndrome (MODS)
and secondary immunodeficiency, which in progression
causes the death of the patient [2, 3].

An important peripheral organ of the immune sys-
tem is the spleen, which is responsible for forming
the immune response, the main source of antibodies

when an antigen enters the blood. It is in the spleen that
IgM is synthesized earlier than in other organs [4, 5, 6].

The aim of the study.

To evaluate the severity of the course of abdominal
sepsis by using the digital technique of vector-paramet-
ric polarization mapping of fluorescent microscopic im-
ages of histological sections of laboratory rat’s spleen.

Object and research methods.

Experimental studies were conducted on 273 white
non-linear sexually mature rats of both sexes weigh-
ing from 180 to 220 g. The animals were randomized
into three experimental groups of 39 animals each and
a control group of 39 animals. Experimental animals
of groups 1, 2, and 3 were modeled according to their
methodology [7]. After 12 and 48h of AS, animals were
euthanized following the requirements of the Vancou-
ver Convention, and internal organs were collected from
which fresh-frozen histological sections were prepared.

Experimental studies were carried out in compliance
with the requirements of humane treatment of experi-
mental animals, regulated by the Law of Ukraine “On

Figure 1 — Optical scheme of the Stokes polarimeter [9]. Marking: 1 — He-Ne laser; 2 - collimator; 3, 5 — quarter-wave plates; 4 — polarizer;

6 — object of research — biological drugs; 7 — polarizing microlens; 8 — polarization analyzer; 9 — interference light filter (A=0,63 um);
10 - digital CCD camera; 11 — personal computer.
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the Protection of Animals from Cruelty” (No. 3447-1V
dated 21.02.2006) and the European Convention on the
Protection of Vertebrate Animals Used for Experimental
and Other scientific goals (Strasbourg, March 18, 1986).

Our [8] method is based on established diagnosti-
cally relevant relationships between the distributions of
the number of characteristic values of the polarization
parameter of the Stokes vector of fluorescent micro-
scopic images of histological sections of the spleen of
laboratory rats and the severity of the septic process.

Irradiation was carried out (fig. 1) with a parallel
beam (@=10%um) of a blue laser (A=0.405 pum) 1. Po-
larizing filter (quarter-wave plate 3, 5 (manufacturer —
Achromatic True Zero-Order Waveplate) and polarizer 4
(manufacturer — B+W Kaesemann XS-Pro Polarizer MRC
Nano)) formed a right circularly polarized laser beam
— a coherent probe. Images of rat blood films 6 were
projected using a polarizing microlens 7 (manufacturer
— Nikon CFI Achromat P, focal length —30 mm, numerical
aperture — 0.1, magnification — 4x) into the plane of the
photosensitive area of the CCD camera 10 (The Imaging
Source DMK 41AU02.AS, monochrome 1/2” CCD, Sony
ICX205AL (progressive scan); resolution — 1280x960;
photosensitive area size — 7600x6200um; sensitivity —
0.05 Ix; dynamic range — 8 bit, SNR — 9 bit), photosensi-
tive area which contains m x n = 1280 x 960 pixels. By
rotating the transmission axis of the analyzer 8 (manu-
facturer — B+W Kaesemann XS-Pro Polarizer MRC Nano)
to the angles 0°, 90°, 45°, as well as to the angle © = -45°
relative to the axis of the highest speed of the quarter-
wave plate 8, the transmission conditions were formed
linearly (with azimuths 0°, 90°, 45°) and the left circularly
polarized states of fluorescent radiation emitted by the
interference light filter 9 at the wavelength A=0,63 um.

Further, the coordinate distributions of the value of
the fourth parameter of the Stokes vector of the fluo-
rescent microscopic image of the biological preparation
were calculated accordingly.

For a more detailed study of the polycrystalline
structure of rat blood films, we used the following infor-
mation selection method.

From the entire calculated coordinate set of values
of the fourth parameter S, (x, y) of the Stokes vector of
the digital fluorescent microscopic image of the research
object, samples of certain extreme (characteristic) val-
ues were formed — S, (x, y)=0 — the maximum level of
crystallization of the optically anisotropic component of
the biological blood preparation. The method of deter-
mining samples of extreme values of the coordinate dis-
tribution of the fourth parameter S, (x, y) of the Stokes
vector of the digital fluorescent microscopic image of
blood films consisted of the following actions. The num-
ber (within the column m +m +1pix) of extreme values S,
(x, y)=0 in the two-dimensional array S, (x, y) was calcu-
lated (by scanning along the direction n._=n +1pix).

Next, the distribution N(S,) corresponding to them
was determined: { N(S,=0)=N (0),N,(0),...N__(O);N_(O).
The structure of the study of the polycrystalline com-
ponent of biological preparations of rat blood in the dif-
ferential diagnosis of the severity of the septic condition
using the methods of digital Stokes polarimetric fluores-
cence microscopy consists of the following experimen-
tal and analytical actions:

1. Representative samples of histological sections of
the spleen of the following groups of rats are formed:

¢ Intact rats — “control” group 1 (39 samples);

¢ Sick rats (sepsis — mild form) — “experimental”
group 2:

e duration 12 hours (39 samples) — “experimental”
subgroup 2.1;

e duration of 48 hours (39 samples) — “research”
subgroup 2.2.

¢ Sick rats (sepsis — medium form) — “experimental”
group 3:

e duration 12 hours (39 samples) — “experimental”
subgroup 3.1;

e duration of 48 hours (39 samples) — “research”
subgroup 3.2.

Sick rats (sepsis — severe form) — “experimenta
group 4:

e duration 12 hours (39 samples) — “experimental”
subgroup 4.1;

e duration of 48 hours (39 samples) — “research”
subgroup 4.2.

2. Within each of the four groups for each sample of
a biological preparation of histological sections of the
spleen:

e measurement of the coordinate distribution of the
value of the fourth parameter of the Stokes vector (crys-
tallization parameter — CP) in the pixels of the digital
fluorescent microscopic image;

e determination of distributions of the number
of characteristic values {N(5,=0)=N (0),N,(0),...N
[0)N, (0);

e calculation of the value of a set of statistical
moments of the 1st — 2nd orders, which character-
ize the average S and dispersion D of distributions
{ N(5,=0)=N (0),N,(0),....N__(0);N_(0).

3. For the obtained group sets (average S and disper-
sion D), determine the average values and fluctuations
of the statistical moments of the 1st — 2nd orders.

4. For all groups of biological preparations of blood
films, a cross-analysis of the statistical reliability of the
obtained data is carried out and objective criteria for
differential diagnosis of the presence of a septic pro-
cess and its degree of severity are determined by the
method of Stokes polarimetric fluorescence microscopy.

For the coordinate distributions of the number of
characteristic values (®) of the fourth parameter of the
Stokes vector in the plane of the digital fluorescent mi-
croscopic image of the biological preparation, a set of
central statistical moments of the 1st — 2nd orders (S-
average, D- dispersion) was calculated according to ana-
lytical algorithms, the formulas and structure of which
are presented in cycles of scientific publications [6, 7].

Research results and their discussion.

On a series of fragments of fig. 2 — fig. 3 presents
vector-parametric maps and distributions of the num-
ber of characteristic CP values, which are determined
for digital fluorescent microscopic images of histological
sections of the spleen of rats from control group 1 of
intact animals.

Fig. 4. — fig. 5 illustrate the data of Stokes polarimet-
ric microscopy — vector-parametric maps and distribu-
tions of the number of characteristic CP values of digital
fluorescent microscopic images of histological sections
of the spleen of rats from group 2.1 ((1),(2)) and group
2.2((3),(4)).

In fig. 6 — fig. 7 presents vector-parametric
maps (fig. 6) and distributions of the number of
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Figure 2 — Vector-parametric map (fragment (2)) CP (fragment (1)) of fluorescent microscopic images
of histological sections of the spleen of rats from group 1.
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Figure 3 — Vector-parametric map (fragment (1)) and distribution of the number of characteristic values (fragment (2))
of CP in points of fluorescent microscopic images of histological sections of the spleen of rats from group 1.

S4(x,y)=0 S4(x,y)=0
Yy, um _ Y. um

: ; 1 1
0.5 0.5
o l o
-0.5 200 pm -0.5

——
—_— Xoum ] s i Xopm 1
1) 2)

Figure 4 — Vector-parametric maps (fragments (2), (3)) CP (fragment (1)) of fluorescent microscopic images of histological
sections of rat spleen from group 2.1 (fragment (2)) and group 2.2 (fragment (2)).
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Figure 5 — Vector-parametric maps (fragments (1), (3)) and distributions of the number of characteristic values (fragments (2),

(4)) CP in the points of fluorescent microscopic images of histological sections of the spleen of rats from group 2.1
(fragments (1) ,(2)) and groups 2.2 (fragments (3),(4)).
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Figure 6 — Vector-parametric maps (fragments (2), (3)) CP (fragment (1)) of fluorescent microscopic images of histological sections
of rat spleen from group 3.1 (fragment (2)) and group 3.2 (fragment (2)).
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Figure 7 — Vector-parametric maps (fragments (1), (3)) and distributions of the number of characteristic values (fragments (2), (4))
CP in the points of fluorescent microscopic images of histological sections of the spleen of rats from group 3.1 (fragments (1),
(2)) and groups 3.2 (fragments (3),(4)).
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Figure 8 — Vector-parametric maps (fragments (2), (3)) PC (fragment (1)) of fluorescent microscopic images of histological
sections of rat spleen from group 4.1 (fragment (2)) and group 4.2 (fragment (2)).
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Figure 9 — Vector-parametric maps (fragments (1), (3)) and distributions of the number of characteristic values (fragments (2), (4))
CP in the points of fluorescent microscopic images of histological sections of the spleen of rats from group 4.1 (fragments (1) ,(2))
and groups 4.2 (fragments (3),(4)).
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characteristic CP values (fig. 7), which are de-
termined for digital fluorescent microscopic
images of histological sections of rat spleens

Table 1 - Statistical parameters of vector-parametric

maps of fluorescent microscopic images
of histological sections of the spleen

from group 3.1 (fragments (1), (2)) and group Group 3
3.2 (fragments (3), (4)). Groups IntGa::(tn(lr?:éQ) Sepsisti(l;g;;S)z(n=39) Sepsis (moderate)
On a series of fragments of fig. 8 — fig. 9 (n=39)
presents vector-parametric maps (fig. 8) and | Duration 0 hours (12 ﬁ'olurs) (48f"02ur5) (12 ‘:"'olurs) (48?":”5)
dlstrlbutlons_ of the m.‘lmber of Chara.CterIStlc Average, S 101,3+2,67 |75,2+1,45| 56,9+1,04 | 44,7+0,81 | 28,1+0,62
CP values (fig. 9), which are determined for |— -
digital fluorescent microscopic images of histo- Dispersion, D| 25,8+0,54 19,6+0,49 | 13,4+0,32 | 8,7+0,26 | 6,2+0,21
g p g
logical sections of rat spleens from group 4.1 Groups Gl g::’:e‘; (n=39)
(fragments (1), (2)) and group 4.2 (fragments
(3), (4))- Duration (12‘:1.01urs) (48‘:1.§urs)
Comparative analysis of the results of po-
larization vector-parametric microscopy (table Average, 5 |15,3+2,41| 12,242,38
1) of the polycrystalline component of histo- Dispersion, D | 4,1+0,66 | 3,3+0,51

logical sections of the spleen re-
vealed:

e the presence of distributions
of characteristic CP values, which

Table 2 - Efficiency of statistical differentiation of vector-parametric
maps of fluorescent microscopic images of histological sections

of the spleen

are formed by mechanisms of op- Statistical reliability, p,
tical anisotropy of samples from all s “1-2,3,4”| “2-3” | “2-4” | “3-4” |“2.1-2.2”|“3.1-3.2"| “4.1-4.2"
groups; Pis54) Pys P4 Ps, Paiiz) Pspaz) Pz

¢ the dependence of the struc-
ture of distributions of the number Average, S P<0.05 P>0.05
of CP parameter values (fragments Dispersion, D ’ ’
(2), (4)) in the points of digital fluo-

rescent microscopic images of his-
tological sections of the spleen on the condition of rats
— healthy and septically affected;

e dependence on the degree of severity of the aver-
age septic process and the range of dispersion of the
number of characteristic CP values in polarization-fil-
tered fluorescent microscopic images (fragments (2), (4)
respectively).

From the comparative analysis (table 2) of the val-
ues of a set of statistical moments of the 1st — 2nd or-
ders, which characterize the histograms of phase distri-
butions in the points of fluorescent microscopic images
of histological sections of the spleen, it was found:

1. Central statistical moment of the 1st order (aver-
age S):

¢ the average group value S within the set of repre-
sentative samples «group 1 — group 4» decreases from
101.3t012.2;

e intergroup differences — statistically significant
(p1+4'p2+3’p3+4’p2+4<0'05);

e intra-group differences for group 4 are statistically
unreliable (p>0,05).

2. Central statistical moment of the 2nd order (dis-
persion D):

¢ the average group value of dispersion D within the
set of representative samples «group 1 — group 4» de-
creases from 25.8 to 3.3;

e intergroup differences — statistically significant for
all groups (p,.,/P,.5/Ps.4P5.:<0,05);

e intra-group differences for group 4 are statistically
unreliable (p>0,05).

Conclusions.

1. The optical arrangement of the Stokes-polarimet-
ric mapping system with vector-parametric analysis of
fluorescent microscopic images of blood films of labora-
tory rats was experimentally tested.

2. An album of vector-parametric polarization maps
and distributions of the number of characteristic val-

ues of the crystallization parameter at the points of the
digital fluorescent microscopic image of polycrystalline
blood films of rats from control group 1 and experimen-
tal groups 2 — 4 with different severity of septic pathol-
ogy was obtained.

3. The statistical reliability of differentiation of vec-
tor-parametric maps of fluorescent microscopic images
of polycrystalline blood films of rats from control group
1 and experimental groups 2 — 4 with different severity
of septic pathology was determined.

4. The most diagnostically sensitive statistical crite-
ria for differentiation of vector-parametric polarization
maps of fluorescent microscopic images of polycrystal-
line blood films of rats from control group 1 and experi-
mental groups 2 — 4 with different severity of septic pa-
thology were found.

5. The operational characteristics of the diagnostic
power of the Stokes-polarimetric microscopy method of
polycrystalline blood films of rats of the control and ex-
perimental groups were determined.

6. Balanced accuracy is established:

¢ differentiation of healthy and sepsis-affected rats;

¢ intergroup differentiation of the degree of severity
of the septic process in sick rats;

¢ intragroup differentiation of patients with rat
sepsis.

Prospects for further research.

In our opinion, the research aimed at developing the
principles of differential diagnosis of the severity of the
septic process by using the digital technique of vector-
parametric polarization mapping of fluorescent micro-
scopic images of histological sections of internal organs
of laboratory rats will be promising.
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BUKOPUCTAHHS BEKTOP — NAPAMETPUYHOI ®NYOPECLLEEHTHO NONAPU3ALIMHOT
MIKPOCKONIT FICTONOrIYHUX 3PI131B CENE3IHKU LLYYPIB 3 ABOMIHA/IbBHUM
CENCUCOM B EKCMTEPUMEHTI

BYKOBMHCbKUIA AiepKaBHUI MeauyHuii yHiBepcuteT (M. YepHiBu,i, YKpaiHa)
aspirant-surgeon@ukr.net

Memotw Hawoi pobomu 6yna po3pobka i exkcriepumeHmansvHa anpobayis HoOBoI yugpposoi mMmemoouKu
06’ekmusHoi  OughepeHyianbHOi  OiaeHOCMUKU cmyneHs e8amkocmi ab0oMiHANbHO20 cerncucy  W/aXom
cmamucmu4yHo20  QHani3y  hayopecueHmMHUx  8eKmop-napamempuvHux  noaapu3ayiliHux  306paxeHb
2icmonoeiyHux 3pizie cenesiHku nabopamopHux wypie. Hawe 0ocnionceHHA cripamosaHe Ha po3pobKy npuHyunie
dughepeHyianbHoi diazHOCMUKU cmyneHA 8axcKocmi ab0oMiHAIbHO20 CEerncucy WAaXomM 8UKOPUCMAHHA Uugposoi
MemoOUKU 8eKmop-napamempuyHo20 noaapu3ayiliHo2o KapmoapagyeaHHA ayopecueHmMHUX MIKPOCKOMiYHUX
306paxteHsb 2icmosnoaiyHux 3pisie cenesiHKu nabopamopHux wypie. Taka memoouKka 6a3yemoscsa HA YCMAHOB/AEHI
0ia2HOCMUYHO-aKMYanbHUX B30EMO38°A3KI8 MiHC po3nodinamu  KinbKOCMi  XapakmepucmuyHUX 3HA4YeHb
nonapusayiliHozo napamempy sekmopa CmMoKca ayopecueHmMHUX MIKPOCKOMIYHUX 306paxeHb 2icmoso2iYHuUX
3pizie cenesiHKu 1a60paAMOPHUX WYpi8 i BaMKICMIO CeNMUYHO20 rPoyecy.

B pobomi enepuwe 015 dughepeHyiansbHOI 0iazHOCMUKU CmyneHsa 8aXKOCMIi cenmu4Ho20 rnpouecy 3acmoco8aHo
Memoo  KapmozpagysaHHA  lyOpecueHmMHUX  B8EKMOp-napamMempu4yHuUx  MIKpPOCKoniYyHUX  306paxceHb
rnonikpucmaniyHoi cknadosoi2icmonoaiyHux 3pizie cesne3iHKU 1a60pamopHUX Wypie ma nposedeHo cmamucmuyHull
aHani3 po3nodinie KibKoCmi xapakmepucmu4yHuUX 3Ha4yeHb sekmopa CmMoKca gsyopecuyeHmHUX noasapu3ayitiHux
MIKPOCKONIYHUX 306paxceHb 2icmosno2iYHUX 3pi3ie cenes3iHKu nabopamopHuUX wypie. BuzHayeHO 830€MO38°A3KU
MiMC 8eAUYUHAMU CMAamMuUCMu4YHUX MomMeHmig 1-20 — 2-20 nopaodkKis, AKi xapakmepusyrome po3rnodinu KinbKocmi
Xapakmepucmu4YHuUx 3Ha4yeHb sekmopa CmoKca ¢hriyopecuyeHmHUX noasapu3ayiliHux MiKpOCKOMiYHUX 306paxeHb
2icmonoeiyHux 3pizie cenesiHKu nabopamopHUX Wypie ma cmyrneHem B8aXKocmi ab0omiHAsMbHO20 cericucy.
YemaHosneHo Halibinbw Yyymaugi 00 cenmu4yHUX CMAHI8 KinbKiCHI napamempu, ki 3abesnevyytome peanizayito
cmamucmu4yHo 0ocmosipHoi dughepeHyiayii 2icmonoziyHux 3pizie cenesiHku nabopamopHux wypis. 3 no3uyili
00Ka3080i MeOUYUHU ycmaHoeneHi onepayiliHi xapakmepucmuku 0ia2HOCMUYHOI cus memoody ¢hsyopecuyeHmHoi
8eKmMop-napamempuyHoOi MIiKpPOCKonii 3 OUiHIOBAHHAM KiflbKOCMIi Xapakmepucmu4yHuUX 3HO4YeHb 4Yemeepmozo
sekmopa Cmokca noasapu3auyiliHux 306paxeHb 2icmosoeiuHux 3pisie cenesiHku nabopamopHux wypise 3

ab600MiHAbHUM Cercucom.

Knrouoei cnoea: aboomiHanbHUl cencuc, cenesiHka, gayopecyeHmHa mikpockonis, CmoKc ekmop.

38’A30K ny6niKauii 3 N1aHOBMMMU HAayKOBO-A40CAIA-
HUMMK poboTamu.

[aHa poboTa BUKOHaHa B paMKax naaHosoi HAP Ka-
depnpu 3aranbHOI Xipyprii BYKOBUHCbKOrO AepyKaBHOMO
MegMYHOro yHiBepcuteTy «llepcoHanisoBaHa AjarHoc-
TUKA Ta NiKYBAHHA FOCTPOI XipypriYHOi Ta YPONOriYHOI
natosnorii», Ne aep»kaBHoi peectpauii —0122U002220.

Bctyn.

AbaomiHanbHUI cencuc (AC) Ha CborofHi € HalbinblLL
CKNagHow Npobaemoto ypreHTHOT Xipyprii Ta ro/10BHOO
NPUYMHOIO NIETaNIbHOCTI, AKa YTPUMYETLCA Ha LLOCUTb BU-
COKOMY PiBHi Ta HE Ma€ TEHAEHLT A0 3HUMKEHHA | CKna-
naeBig 19 1o 70% [1]. BctaHOBEHO, WO NPOBigHa posb
B PO3BUTKY abaomiHanbHoro cencucy (AC) Hanexutb
CUHAPOMY eHAoreHHOT iHToKcuKau,i (CEl), akuit npmsBso-
AWTb A0 HacTaHHA noniopraHHoi HegocTaTHocTi (MOH)
Ta BTOPUHHOIO iMmyHoAediLnTy, WO Npu NporpecyBaHHi
CNPUYMHAE CMepTb XBoporo [2, 3].

Baxknusum nepudepinHMM opraHom iMyHHOI € ce-
nesiHKa, AKa BigNoBiAa€ 32 POPMyBaAHHA iIMyHHOI Bigno-
Bifi, @ came ro/I0BHMM OKEPenoM aHTUTIA Npu noTpa-
NAAHHA aHTUreHy B KpoB. Came B cenesiHLi, paHille Hix
B iHLWIMX OpraHax cMHTe3yeTbes IgM [4, 5, 6].

MerTa gocnigKeHHs.

OujiHUTK BaXKKiCTb Nepebiry abgomiHanbHOro cencu-
CY LWNAXOM BUKOPUCTaHHA LMPPOBOI METOAMKN BEKTOP-
napameTpUYHOro MoNApPU3aLiiHOro KaptorpadysBaHHA
bnyopecueHTHUX MiKpOCKOMiYHUX 306parkeHb ricTono-
riYHKUX 3pi3iB cenesiHkn N1abopaTopHUX LLYpPIB.

O6’eKT i meTOAM AOCNIAXKEHHA.

EKcnepMMeHTanbHi  JOCNIoKEHHA MpoBefeHHi Ha
273 6inux HeniHiMHUX CTaTeBO3PINMX Liypax obox cTa-
Teit macoto Big 180 ao 220 r. TBapMH paHAOMI30BaHO Ha
TpY A0CNiaHi No 39 TBAPWMH Yy KOXHIN Ta KOHTPO/IbHY B
KinbkocTi 39 TBapuH rpynu. JocnigHnum TBapuHam 1, 2,
Ta 3 rpyn AC moaentoBanu 3a BAacHOK meToamKoto [7].

PucyHoK 1 - OntuuHa cxema Crokc-nonspumetpa [9]. MosHaueHHs: 1 — He-Ne nasep; 2 — konimaTtop; 3, 5 — UBepTbXBUNbLOBI NNATIBKK;
4 — nonapusartop; 6 — 06’ekT gocniaKeHHs — GionoriuHi npenapatu; 7 — nonapusauiiHMii MiKpoo6’ekTuB; 8 — nonApu3aLiiHKii aHanisaTop;

9 - inTepdepeHuiiinuii ceitnodinbtp (A=0,63 um); 10 — ymdposa CCD Kamepa; 11 — nepcoHanbHU Komn’loTep.
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Yepes 12 Ta 48 rog, nepebiry AC npoBoaunn esTaHasito
TBapuH 3 JOTPMMAHHAM BMMOT BaHKyBepPCbKOi KOHBEH-
uii Ta npoBoanAK 3abip BHYTPILLHIX OpPraHiB, 3 AKMX roTy-
Ba/IN CBIXKO3aMOPOXKEHI riCTONOrIYHI 3pi3n.

EKcnepumeHTanbHi focnigxeHHa 6yno nposeseHo 3
OOTPUMAHHAM BMMOT TYMaHHOIO CTaB/eHHA A0 Niano-
CNigHWX TBAPWH, pernameHTOoBaHMX 3aKOHOM YKpaiHu
«Mpo 3aXMCT TBAPMH Bif, *KOPCTOKOro NOBOAMKEHHA» (N2
3447-1V Big 21.02.2006 p.) Ta EBPONENCHKOI KOHBEHL-
€10 NPO 3aXMUCT XPebETHUX TBAPUH, AKI BUKOPUCTOBYIOTb-
cA ANA AOCNIAHUX Ta iHWKWX HayKoBWMX Linel (Ctpacbypr,
18.03.1986 p.).

Hawa [8] meToamKa 6a3yeTbca Ha yCTaHOBAEHI Aia-
FHOCTMYHO-AKTyaZlbHMX B3AEMO3B’A3KIB MiXK po3nogi-
NIAMW KiNbKOCTi XapaKTepPUCTUYHUX 3HAYEHb NoAApU3a-
LinHoro napametpy BekTopa CTokca ¢pyopecueHTHUX
MIKPOCKOMIYHMX 300parKeHb ricTonoriyHmnx 3pisis cene-
3iHKM NabopaTopPHMX LLYPIB i BaXKiCTIO CENTUYHOTO NPO-
uecy.

OnpomiHtoBaHHA nposoguaock (puc. 1) napanens-
HUM Ny4Ykom (@=10*MKM) crHboro nasepa (A=0.405 MKm)
1. NonapwmsauinHuii GinbTp (YBEPTLXBMILOBA MIACTMHA
3, 5 (BuMpobHUK — Achromatic True Zero-Order Wave-
plate) i nonspusatop 4 (BUpobHUK — B+W Kaesemann
XS-Pro Polarizer MRC Nano)) ¢opmyBaB npaBo LMPKY-
NIAPHO NONAPU30BAHUIM Na3ePHUIN MYHOK — KOFepPeHTHUM
30H74, 306paKeHHA NiBOK KPOBI WypiB 6 NpoeKTyBaau-
€A 32 JONOMOroK MNONAPMU3ALLIAHOIO MiKPOob'ekTUByY 7
(sMpobHuMK — Nikon CFI Achromat P, doKycHa BigcTaHb
— 30 mm, yncnosa aneptypa — 0,1, 36inbweHHA — 4X) B
NAOWMHY CBiTIOYyTAMBOI niowagkn CCD kamepu 10
(The Imaging Source DMK 41AU02.AS, monochrome
1/2» CCD, Sony ICX205AL (progressive scan); po3ainbHa
34aTHicTb — 1280x960; po3mip CBITIOYYTAMBOI NAOWLAA-
KM — 7600x6200MKM; 4yTaunBicTb — 0,05 Ix; AMHaAMIYHWI
AianasoH — 8 bit, SNR — 9 bit), ciTnouytanea nnowag-
Ka AKOI micTuTb m x n = 1280 x 960 nikcenis. LLUnaxom
obepTaHHsA oci NponycKaHHA aHanizatopa 8 (BUPOBHUK
— B+W Kaesemann XS-Pro Polarizer MRC Nano) Ha Kytu
0% 90°, 45° a TakoX Ha KyT © = -45° BigHOCHO OcCi Hali-
6iNblUOT WBMAKOCTI YBEPTbXBUIbOBI MAACTUHKN 8 dop-
MYBA/IMCA YMOBMW NPOMYCKAHHA AiHIMHO (3 azumyTamu
0°, 90° 459 i niBo UMPKYNAPHO NONAPU3OBAHUX CTaHIB
$NYyopPECLEHTHOTO BUMPOMIHIOBAHHSA, AKE BUAINAB iH-
TepdpepeHUitHMiA CBiTN0dINbTP 9 Ha AOBXKMHI XBUAI
A=0,63 um.

[ani 3rigHO pO3paxoByBanMCb KOOPAMHATHI po3no-
JiNv BENMYUHU YeTBEPTOro napameTpy Bektopa CToKca
bNyopecLEHTHOTO MIKPOCKONiIYHOTO 306paxKeHHA 6io-
JIOTIYHOTrO Npenapary.

3 meToto 6iNbl AeTaNbHOrO AOC/IAMKEHHS NONIKPUC-
TaNiYHOI CTPYKTYPU MIIBOK KPOBI LLLYPiB MW CKOPUCTANU-
€S HACTYNMHUMM MEeTOoA0M cenekuii iHpopmau,i.

3 yciel 0b6uncneHoi KOOpAMHATHOI MHOMWMHWU 3Ha-
YeHb yeTBepTOro napametpy S, (X, y) BekTopa CTokca
Lndposoro GByopecLeHTHOro MiKpocKonivyHoro 306pa-
eHHs 06’ekTy pocnigxKeHHs d¢opmysanuca BUBIpKU
NeBHUX EKCTPEMA/IbHUX (XapaKTEPUCTUYHMX) 3HAYEHDb —
S, (x, y)=0 — maKkcmanbHuit piseHb KpucTanisauii ontuy-
HO aHI30TPOMHOI CKNaAoBOI bGionorivHoro npenapaty
KpoBi. MeToaMKa BM3HaUYeHHA BUBIPOK eKCTpemMasbHUX
3HayYeHb KOOPAMHATHOrO PO3MOAiNy 4YeTBepToro napa-
meTpy S, (x, y) Bektopa Ctokca umdposoro ¢yopec-
LLEHTHOTrO MiKPOCKOMIYHOro 306parKeHHs MiBOK KPOBi
nonarana y HacTynHili NnocnigoBHOCTI Aill. Y ABOBMMIp-

HOMY macwBi S, (X, y) 3ailicHioBaBCA NigpaxyHoK (wna-
XOM CKaHyBaHHA B3[OBX Hanpamy n._=n+1pix) Kinb-
KOCTi (Y Mexax CTOBMYMKa mi+m[+1pix) eKCTpeMaNbHUX
3HaveHb — S, (X, y)=0.

[ani BM3HauyaBcA BignoBigHWN [0 HMX po3noain
N(S,): {N(S,=0)=N,(0),N,(0),...N_ (O);N (0). CrpykTypa
OOCNIAXKEHHA NONIKPUCTANIYHOI CKNa[0BOI BionoriyHMX
npenapaTiB KpoBi LWypiB y AndepeHLianbHii giarHoctu-
Li CTyneHa Ba*KKOCTi CENTUYHOrO CTaHy MeToZam Lnd-
poBoi CTOKC-NONSAPUMETPUYHOI GIyOPECUEHTHOT MiKpO-
CKONIi CKNAJAETLCA 3 HACTYMHUX EKCNEePUMEHTANIbHUX Ta
aHaNITUYHUX Aii:

1. ®opmytoTbcA penpeseHTaTUBHI BUBIPKK 3paskiB
riCTONONYHNX 3Pi3iB CeNe3iHKM HACTYNHUX FPYN LYpPiB:

¢ |HTaKTHI WwWypu — “KoHTponbHA” rpyna 1 (39 3pas-

KiB);

4 XBopi wypwu (cencuc — nerka popma) — “gocnigHa”
rpyna 2:

* TpmBanicTb 12 rog. (39 3paskis) — “aocnigHa” nia-
rpyna 2.1;

e TpuBanictb 48 rog,. (39 3paskis) — “mocnigHa” nig-
rpyna 2.2.

¢ XBopi wypw (cencuc — cepegHsa dopma) — “gocnia-
Ha” rpyna 3:

e TpuBanictb 12 roa. (39 3paskis) — “mocnigHa” nig-
rpyna 3.1;

* TpuBanictb 48 roa. (39 3paskis) — “mocnigHa” nig-
rpyna 3.2.

4 XBopi Wwypwu (cencuc — Baxkka popma) — “gocnigHa”
rpyna 4:

* TpmBanicTb 12 rog. (39 3paskis) — “aocnigHa” nia-
rpyna 4.1;

e TpuBanictb 48 rog. (39 3paskis) — “mocnigHa” nig-
rpyna 4.2.

2. Y mexax KOMKHOI 3 YOTMPbOX rpyn ANA KOXKHOro
3pasKy biosioriyHoOro npenapary ricToNorivyHux 3pisis ce-
Ne3iHKu:

® BMMIipPIHOBAHHA KOOPAMHATHOIO PO3MNOAINY BEANYM-
HW YeTBepTOro napameTpy Bektopa CTokca (napameTpy
KpucTtanisauii — MK) y nikcenax umdposoro dpayopec-
LLEHTHOrO MIKPOCKOMIYHOIO 306parKeHHs;

® BM3HAYEHHA PO3MOAINIB Ki/IbKOCTI XapaKTepucTmy-
Hux 3Ha4eHb { N(S,=0)=N (0),N,(0),...N_ (O);N_(0);

® 06YMCNEHHA BEIMYMHUN HABOPY CTaTUCTUUYHUX MO-
MeHTIB 1-ro—2-ro nopagKis, AKi XxapakTepusyoTb cepea-
He S i aucnepcito D posnoginis { N(S,=0)=N,(0),N,(0),....
N_ . (O);N_(0).

3. [Ina oaepxaHUX rpynoBmUX MHOMKUH (cepedHe S i
avcnepcia D) BU3HaYaloTb cepefHi 3HauyeHHA Ta GAykK-
Tyauii BEMYNHN CTAaTUCTUYHMUX MOMEHTIB 1-ro — 2-ro no-
pAAKiB.

4. Ona Bcix rpyn 6ionoriyHMX npenapaTiB MiBOK
KPOBi 3A4iMCHIOIOTb MNEepexpecHMin aHanis CcTaTUCTUu-
HOI [OCTOBIPHOCTI OAEp)KaHUX AaHUX | BU3HaAYaloTb
06’€eKTUBHI KpuTepil audepeHLianbHOT AiarHOCTUKKU Ha-
ABHOCTI CENTUYHOIO NPOLLECY Ta CTYNEHsA MOro BaXKKOCTi
metogom CTOKC-MoNAPUMETPUYHOI dayopecLeHTHOT Mi-
KpocKonii.

CmamucmuyHul nioxi0 OuiHKBAHHA CMpPYKMypu
8EKMOpP-rapamempuyHuUx mar.

[Ona KOOpAMHATHWUX PO3NOAINIB Ki/NIbKOCTI XapaKTe-
PUCTUYHUX 3HAYyeHb (P) yeTBepTOro NapameTpy BeK-
Topa CToKca B nAoWMHI undposoro GpayopecLeHTHOro
MiKpPOCKOMIYHOro 306parkeHHs bionoriyHoro npenapary
obumcntoBaBcA Habip LEHTPaNbHUX CTAaTUCTUYHUX MO-

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2022 — Bun. 4 (167) / Bulletin of problems in biology and medicine — 2022 - Issue 4 (167)

275



METOAU TA METOAUKU / METHODS AND METHODOLOGIES

Y. um S406ey) . y, pm S(x')o -
z 0.5
(o]
o x, pm 1 X, gm
1)

PuUcyHoK 2 — BeKkTop-napameTtpuuHa mana (pparmenr (2)) MK (dparmenT (1)) pnyopecueHTHUX MiKpOCKoNiYHUX 306parKkeHb
ricTonoriyHuMx 3pisiB cenesiHku wypis 3 rpynu 1.
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PucyHoK 3 — BeKktop-napametpuuyHa mana (¢pparmeHT (1)) Ta po3noain KinbKoCTi XapaKTepucTUYHUX 3HaueHb (pparmeHT (2))
MK B TouKax ¢payopecLeHTHMX MiKPOCKOMIYHUX 306parkeHb ricTONOriYHMX 3pi3iB cenesiHkm wypis 3 rpynu 1.
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PUcyHOK 4 — BekTop-napametpuyHi manu (bparmeHntu (2),(3)) MK (dparmenT (1)) bayopecueHTHUX MiKpOCKONiYHMX 306paXkeHb
ricTonoriyHunx 3pisie cenesiHkm wypis 3 rpynu 2.1 (bparment (2)) i rpynu 2.2 (pparmeHr (2)).
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PucyHoK 5 — BeKktop-napameTtpuuHi manu (¢parmentu (1),(3)) Ta po3noainu KinbKocTi xapaKkTepucTMUHUX 3HaueHb (pparmeHTu (2),(4))
MK B Toukax ¢pnyopecueHTHUX MiKPOCKOMiYHMX 306pakeHb ricToNOriYHUX 3pi3iB cenesiHkm wypis 3 rpynu 2.1 (pparmenTtu (1),(2))
i rpynu 2.2 (pparmentn (3),(4)).
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PUCYHOK 6 — BeKTop-napameTpuyHi manu (pparmentu (2),(3)) MK (pparmenT (1)) dnayopecueHTHMX MiKpOCKONiUHUX 306parkeHb
rictonoriyHux 3pisiB cenesiHkm wypis 3 rpynu 3.1 (bparmeHnT (2)) i rpynu 3.2 (pparmenr (2)).
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PucyHoK 7 — Bektop-napameTtpuuHi manu (pparmentu (1),(3)) Ta po3noginm KinbKocTi xapaKTepuCTUYHUX 3HaueHb (bparmenTu (2),(4))
MK B TouKax ¢payopecLeHTHMX MiKPOCKONIYHNX 306pasKeHb ricToNOriYHUX 3pi3iB cenesiHkm wypis 3 rpynu 3.1 (pparmenTn (1),(2))
i rpynu 3.2 (bparmentu (3),(4)).
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PucyHoK 8 — Bektop-napameTpuuHi manu (pparmentu (2),(3)) MK (pparmenT (1)) dayopecueHTHUX MiKpOCKONiUHUX 306parkeHb
ricronoriyHux 3pisiB cenesiHkm wypis 3 rpynu 4.1 (bparmeHT (2)) i rpynu 4.2 (pparmeHr (2)).
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PUcyHOK 9 — BeKTop-napameTtpuuHi manu (bparmentn (1),(3)) Ta po3noainu KinbKocTi XapaKTepucTUUHUX 3HaueHb (pparmenTu (2),(4))
MK B TouKax ¢payopecLeHTHMX MiKPOCKONIYHNX 306pasKeHb ricToNoriYHuX 3pisiB cenesiHkm wypis 3 rpynu 4.1 (pparmenTn (1),(2))
i rpynu 4.2 (pparmenTn (3),(4)).
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Tabnauuysa 1 — CraTUCTUUYHI NnapameTpu BEKTOp-napameTpUYHUX
man pnyopecueHTHUX MiIKPOCKONIYHUX 306paXKeHb

ricronoriyHux 3pisiB cenesiHkm

® 33/IeXKHICTb CTPYKTYpU pPO3NOAinis Be-
JIMYUHWN  KINbKOCTI 3HayeHb napametpy [IK
(dparmeHTn (2),(4)) B Toukax undposux day-

MeHTiB 1-ro — 2-ro nopaakis (S — cepeaHe, D — aucnep-
Cifl) 3a aHaNITUYHUMM aNTOPUTMaMK, GOPMY/IU Ta CTPYK-
Typa AKMX NpeacTaBieHi B UMKAI HayKoBUX Nyb6aikauin
[6, 71.

Pe3ynbTatv focnigKeHHA Ta ix 06roBopeHHs.

Ha cepii ¢parmeHTiB puc. 2 — puc. 3 npeacraBneHi
BEKTOP-NapamMeTpPUYHi Manu i po3noainn KinbKocTi xa-
PAKTEPUCTMYHMX 3Ha4veHb K, AKi BU3HaYeHi gnsa und-
poBuX GAYOPECLEHTHUX MIKPOCKOMIYHMX 306parkeHb
riCTONOrNYHMX 3pi3iB CenesiHkU LWypiB 3 KOHTPOJIbHOI
rpynu 1 iHTaKTHUX TBAPUH.

Puc.4. puc. 5 inoctpytotb  gaHi CtoKe-
NONAPUMETPUYHOT MiIKPOCKONIT — BEKTOP-NapameTpUyHi
Manwu i PO3MoAin KiNnbKOCTi XapaKTEPUCTUUYHUX 3HaYEHb
MK undposumx GpyopecueHTHMUX MIKPpOCKONiYHMX 306pa-
YKEeHb FiCTONOriYHMX 3pi3iB cenesiHkn wypis 3 rpynu 2.1
((1),(2)) i rpynn 2.2 ((3),(4)).

Ha puc.6 — puc. 7 npeacraBneHi BeKTop-napame-
TpUYHi manu (puc. 6) i po3noainm KinbKocTi xapaKTepuc-
TUYHKUX 3HaYeHb MK (puc. 7), aKki Bu3HayeHi ana umo-
poBuX GAYOPECLEHTHUX MIKPOCKOMIYHMX 306parkeHb
ricToNorivyHKMX 3pisiB cenesiHku wypis 3 rpynu 3.1 (dpar-
meHTH (1),(2)) i rpynu 3.2 (dparmeHTu (3),(4)).

Ha cepii ¢pparmeHTis puc. 8 — puc. 9 npeacraBneHi
BEKTOp-NapamMeTpuyHi manu (puc. 8) i posnoainu Kinb-
KOCTi XapaKTepUCTUUYHUX 3HadeHb MK (puc. 9), aki Bu-
3HayeHi gns unMbpoBux GAyopecLEHTHUX MIKpPOCKOMiY-
HUX 306parkeHb FiCTONOrYHMX 3pPi3iB cenesiHku wypis 3
rpynu 4.1 (pparmeHTtn (1),(2)) i rpynun 4.2 (pparmeHTH
(3),(4)).

MopiBHANBHUIA aHani3 pe3ynbTaTiB NoAAPM3aLINHOI
BEKTOp-NapameTpuyHoi mikpockonii (tabauua 1) noni-
KPWUCTaNiYHOI CKNAA0BOI MCTONOMYHNX 3Pi3iB cenesiHku
BUABWUB:

® HAABHICTb PO3MOAiNIB XapaKTEPUCTUYHUX 3HAYEHb
MK, aKki cdopmoBaHi mexaHiamamm onTUYHOI aHi3oTponil
3paskiB 3 ycix rpyn;

Tabnuua 2 — EQeKTUBHICTb CTaTUCTUUHOT gudepeHuiaLii
BEKTOp-NapameTPUUYHMUX Mman ¢payopecueHTHUX MIKPOCKoNiuHUX
306parkeHb rictoNoriyHUX 3pi3iB cenesiHku

Tpyna 3 OPEeCLEHTHUX MIKPOCKOMIUHMUX 306parKeHb ric-
Tpynu ) Jaia Cencuc (cepeaHs) ON10ri 3pi3iB cenesi Big cta iB
Py IHTaKTHI (n=39)| Cencuc (nerka) (n=39) (n= 9% A TOJIOTIYHMX 3pI3I NIE3IHKM BIA, CTaHy LLypI
21 22 31 n= 32 — 3[l0POBWX Ta CENTUYHO YPAXKEHUX;
TpusanicTb 0 roa. (12 ron.) | (48 ron) | (12 rom.) | (48 ron.) * 3a71@XHICTb BiA CTYNEHA BAXKKOCTI CenTuy-
Cepeane, S | 101,3:2,67 |75,2+1,45 | 56,9+1,04 | 44,7+0,81 | 28,1+0,62 | HOTO MPOLECY CEPEAHBOTO Ta AlanasoHy p‘l’_ﬁ;
[ucnepcis, D|  25,8+0,54 | 19,60,49 | 13,4+0,32 | 8,7£0,26 | 6,2+0,21 | NVAY KINLKOCTI XapakTEPUCTMHHIX SHa4EHD
rpynaa y nonapusauinHo-siadinbtpoBaHmnx dayopec-
n . .
Fpynu e ) LEHTHMX MIKpOCKONI4HNX 306paeHHsx (ppar-
a1 10 meHTH (2),(4)), BignosigHo).
TpuBanicTb (12 o) | (48 ron) 3 norgBHﬂanoro aHanisy (TaGIIMLl!FI 21) 3Ha-
Cepearie5 _|15,3:2,41] 12.7:,33 270 nopAAKIS, AKi XapaKTEpU3YIOTS ricrorpamy
[ncnepcis, D | 4,140,66 | 3,3+0,51 PAAKIS, PaKTepN3y P

po3noginis ¢as y TouKax GpayopecueHTHUX Mi-
KPOCKONiIYHUX 306parkeHb riCTONOTYHUX 3pi3iB
cenesiHKn BUABJNIEHO:

1. LleHTpanbHUI CTAaTUCTUYHUI MOMEHT 1-ro nopaa-
Ky (cepenHe S):

® cepeHbOrpynoBa BEMYMHA S Y MeXKax CyKynHOCTI
penpeseHTaTUBHUX BMBipoK “rpyna 1 — rpyna 4” 3meH-
wyeTtbea Big 101,3 no 12,2;

® MiXKrpynosi BiAMIHHOCTi — CTaTUCTUYHO AOCTOBIPHi
(p1+4'pz+3’p3+4'p2+4<0’05);

BHYTPIWHbO rpynosi BiAMIHHOCTI gna rpynu 4 — cTa-
TUCTUYHO HeZocToBipHI (p>0,05).

2. LleHTpanbHUI CTAaTUCTUYHUI MOMEHT 2-ro nopAa-
Ky (amcnepcia D):

e cepefHbOrpynosa BennymnHa aucnepcii D y mexkax
CYKYNHOCTI penpe3eHTaTMBHMX BMbipoK “rpyma 1 —
rpyna 4” ameHLWyeTbCA Yy Mexax Big, 25,8 ao 3,3;

® MiXrpynosi BigMiHHOCTI — 414 BCiX rpyn CTaTUCTUY-
HO AocToBIpHi (P, .,,P,..,P,.,P,.,<0,05);

® BHYTPIWHbO rpynosi BiAMIHHOCTI gna rpynu 4 —
CTaTUCTUYHO HedocToBipHi (p>0,05).

BucHoBKM.

1. EKcnepMmeHTanbHO anpoboBaHO ONTUYHE pPO3-
TalWwyBaHHA cucTtemun CTOKC-MONAPUMETPUYHOIO KapTO-
rpadyBaHHA 3 BEKTOpP-NapamMeTpuyHMM aHanizom ony-
OpeCLEHTHUX MIKPOCKOMIYHMX 306parkeHb NAIBOK KPOBI
nabopatopHuXx LWypis.

2. OfeprkaHo anbbom BEKTOP-NMapamMeTpUUHUX Mo-
NAPU3aLIMHMX Man i PO3NoAiniB KiNbKOCTI XapaKTepuc-
TUYHUX 3HAYEeHb MNapameTpy KpucTanisauii y TOYKax
uMdppoBoro GpayopecueHTHOro MikpockoniyHoro 306pa-
KEHHA NONIKPUCTANIYHUX NAIBOK KPOBI LLYPiB 3 KOHTP-
ONbHOI rpynn 1 Ta gocnigHux rpyn 2 — 4 3 pisHOO BaXk-
KiCTIO CeNTUYHOI naTonorii.

3. BU3HAYeHO CTaTUCTUYHY AOCTOBIPHICTb AndepeH-
uiauii BeKTop-napaMeTpuyHMx man ¢ayopecueHTHOro
MiKPOCKOMIYHOro 306paKeHHs MOMIKPUCTANIYHUX MAi-
BOK KPOBI LypiB 3 KOHTPOAbHOI rpynu 1 Ta AocaigHux
rpyn 2 — 4 3 pi3HOK BaXKKiCTIO CENTMYHOI NaTONOTii.

4. 3HaligeHo Hanbinbw Aia-
THOCTUYHO-YYTAUBI CTATUCTUYHI
KpuTepii gudepeHuiayii BekTop-
napameTpuUYHUX NONAPU3ALLIMHUX

CTaTUCTUYHA AOCTOBIPHICTD, P, Man b1yopecLeHTHOTo MIKPOCKO-
Fpynu “1-2,3,4"| “2-3" | “2-4” | “3-4” |“2.1-2.2"|“3.1-3.2"| “4.1-4.2” | nmiyHoro 306paxKeHHA MoniKpuc-
Piosy | Pz Pa, Ps, Papaz) P35 Pz TaNniYHUX MNIBOK KpPOBi LypiB 3
CepegaHe, S KOHTPOAbHOI rpynu 1 Ta gocnigHux
P<0,05 P>0,05 rpyn 2 — 4 3 pi3HOI0 BaXKicCTto cen-

Awcnepcis, D TUYHOT NaTonorii.
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5. BM3HauyeHo onepau,iHi XapakTepUCTUKM AiarHoc- MepcnekTMBM NOAANbLUUX AOCNIAMKEHD.
TUYHOT cunm metody CTOKC-NONAPMMETPUYHOT MIKpO- MepcnekTMBHUM, Ha Haw NOMAL, Byae AOCHIAKEH-
CKoNii NONIKPUCTaNIYHUX NNIBOK KPOBI LLLYPiB KOHTPO/b-

Hol Ta gocAiaHol rpyn. HA CNpsMOBaHe Ha pPO3pPobKy NpuHUMNIB andepeH-

6. YcTaHOBMEHO 36a1aHCOBaHA TOYHICTL: UjanbHOi AiarHOCTUKM CTYNEeHA BaXKOCTi CenTUYHOro
¢ audepeHuialii 340poBMX | XBOPUX Ha CEMNCUC  MPOLECY LUAAXOM BUKOPWUCTAHHA UMPPOBOI METOAUKM
LypIB; BEKTOP-NapamMeTpUYHOro MONAPM3aLiiHOrO KapTorpa-

¢ MiKrpynosoi audepeHuiauii cTyneHAa BaKKOCTi . .
Py AvdepeHL, i cry ¢dyBaHHA GIYOPECUEHTHMX MIKPOCKOMIYHMUX 306parkeHb
CenTUYHOTO MPOLLECY XBOPUX LLYPIB;

¢ BHYTPIlWHBLOrPYNoBoi AndepeHuiaLii xBopux Ha  MCTONOTIYHMX 3Pi3iB BHYTPILWHIX OpraHis 1abopaTtopHux
cencuc Lypis. wypis.
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BUKOPUCTAHHA BEKTOP — NAPAMETPUYHOI ®/IYOPECLLEEHTHO MNONAPU3ALINHOI MIKPOCKONII FICTONO-
F4YHUX 3PI3IB CE/IE3IHKU LWYPIB 3 ABAOMIHAJ/IbHUM CENCUCOM B EKCMEPUMEHTI

Conoseit 0. M., Monbosuii B. M., Conoseit M. M.

Pe3stome. B ymoBax eKcnepuMeHTY Ha 273 HeniHiliHMX 6inunx Wwypax moaentoBanv abaomiHaabHUIA CENCUC Pi3HO-
ro CTYNeHIo TAMKKOCTI: Nerkuii, cepeaHin Ta BaxkKuit nepebir. KOHTPOAbHOW rPYMNo CAYryBasn iHTAKTHI TBAPUHW.
MpoBoaunan 3abip BHYTPILWHIX OpraHis Ta roTyBa M riCTO/IOrYHI 3pi3n cenesiHku Ha 12, 48 Ta 78 roanHM eKcnepumeH-
TylpoBOAUAM ONPOMIHIOBAHHSA Napane/ibHUM MyYKOM CMHbOTO Na3epa. [LocniaxKyBanu CTPYKTYpy NOAIKPUCTaNIYHOI
CKNaaoBOI 6io/IOriYHMX NpenaparTiB ricTONOrYHUX 3pi3iB cenesiHku gudepeHuianbHii AiarHOCTUL CTYNeHsA BayKKOCTi
CenTUYHOro CTaHy meTtogam undpposoi CTOKC-NoNAPUMETPUYHOT GYyopeCLEHTHOI MiKpocKonii EKcnepumeHTaibHO
anpo6boBaHO ONTUYHE PO3TaLlyBaHHsA cMCTEMU CTOKC-NONAPUMETPUYHOTO KapTorpadyBaHHA 3 BEKTOP-NapameTpmy-
HUM aHanizom GayopecLeHTHUX MiKPOCKOMIYHUX 306parkeHb rcTONOTIYHMX 3pi3iB cenesiHkM NabopaTopHUX LypiB.
OpaeprkaHo anbbom BEKTOp-NapaMeTpUYHUX NOAAPU3ALIMHUX Man i po3NoAiniB KiNbKOCTi XxapaKTepUCTUYHUX 3Ha-
YyeHb NapameTpy KpucTanisauii y Toukax umdpoBoro ¢pyopecueHTHOro MiKpOCKOMiYHOro 306 parKeHHs FicTONOTYHMUX
3pi3iB cenesiHKkM 3 KOHTPObHOI rpynu 1 Ta AocnigHux rpyn 2 — 4 3 pisHOK BaXKKICTIO CeNTUYHOI nNaTonorii. BUusHa-
YeHO CTAaTUCTUUYHY AOCTOBIPHICTb AMdepeHLiaLii BEKTOp-NnapameTpuiHnX man GayopecueHTHOro MiKPOCKOMIYHOTo
306parkeHHs TiCTONOrYHMX 3pi3iB cenesiHkM 3 KOHTPONbHOI rpynu 1 Ta gocnigHux rpyn 2 — 4 3 pi3HOK BaKKiCTIO
cenTUYHoOI natonorii. 3HalAeHo HaWbiNbL AiarHOCTUYHO-YYTAMBI CTAaTUCTUYHI KpuTepii andepeHuiaLii BekTop-na-
PamMeTPUYHMUX NONAPU3ALIMHUX Man (yOPeCLLEeHTHOrO MiKPOCKOMIYHOTO 306parkeHHs FiCTONOrYHUX 3pi3iB cene-
3iHKM LWypiB 3 KOHTPOAbHOI rpynu 1 Ta gocnigHux rpyn 2 — 4 3 pi3HOK BAXKKICTHO CENTUYHOI naTonorii. Bu3HayeHo
onepaLiiiHi XapaKTepUCTUKN AiarHOCTUYHOI cuam metody CTOKC-MoNspMMETPUUYHOT MiKpocKonii ¢dayopecLeHTHUX
MiKPOCKOMIYHNX 306parkeHb FiCTONOrYHMX 3Pi3iB Ccee3iHKKU LypPiB KOHTPOJIbHOI Ta AOCAIAHOI rpyn. YCTaHOBAEHO
36a/1aHCOBaHa TOYHICTb: AndepeHLiaL|ii 340p0BUX | XBOPUX Ha CENCUC L pPiB; MiXrpynosoi gudepeHujialii cTyneHs
Ba*KKOCTi CENTUUYHOIO NPOLLECY XBOPUX LLYPiB; BHYTPILHbOrPynosoi gudepeHuiaL,ii XBOpMX Ha CEencuc LLypiB.

KntouoBsi cnoBa: abaomiHanbHUIM cencuc, cenesiHka, GayopecueHTHa MikpocKonisi, CTOKC BEKTOP.

THE USE OF VECTOR — PARAMETRIC FLUORESCENCE POLARIZATION MICROSCOPY OF HISTOLOGICAL SECTIONS
OF SPLEEN OF RATS WITH ABDOMINAL SEPSIS IN EXPERIMENT

Solovey Y. M., Polevoy V. P., Solovey M. M.

Abstract. In the experiment, abdominal sepsis of varying severity was modeled on 273 nonlinear white rats: mild,
moderate and severe course. Intact animals served as a control group. Internal organs were taken and histological
sections of the spleen were prepared at 12, 48 and 78 hours of the experiment. Investigated the structure of the
polycrystalline component of biological preparations of histological sections of the spleen differential diagnosis of
the severity of septic condition by digital Stokes polarimetric fluorescence microscopy Experimentally tested the
optical arrangement of the Stokes polarimetric mapping system with vector-parametric analysis of fluorescence
microscopic images of histological sections of the spleen of laboratory rats. An album of vector-parametric
polarization maps and distributions of the number of characteristic values of the crystallization parameter at the

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2022 — Bun. 4 (167) / Bulletin of problems in biology and medicine — 2022 - Issue 4 (167) 279



METOAU TA METOAUKU / METHODS AND METHODOLOGIES

points of digital fluorescence microscopic images of histological sections of the spleen from control group 1 and
experimental groups 2 — 4 with different severity of septic pathology was obtained. The statistical reliability of
differentiation of vector-parametric maps of fluorescent microscopic images of histological sections of the spleen
from control group 1 and experimental groups 2 — 4 with different severity of septic pathology was determined.
The most diagnostically sensitive statistical criteria for the differentiation of vector-parametric polarization maps of
fluorescence microscopic images of histological sections of the spleen of rats from control group 1 and experimental
groups 2 — 4 with different severity of septic pathology were found. The operational characteristics of the diagnostic
power of the method of Stokes polarimetric microscopy of fluorescence microscopic images of histological sections
of the spleen of rats of control and experimental groups were determined. The balanced accuracy of: differentiation
of healthy and septic rats; intergroup differentiation of the severity of the septic process of sick rats; intragroup
differentiation of septic rats was established.
Key words: abdominal sepsis, spleen, fluorescence microscopy, Stokes vector.
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