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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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MORPHOMETRIC ASSESSMENT OF STRUCTURAL CHANGES IN THE VASCULAR BED
OF DUODENUM IN ANIMALS WITH OBSTRUCTIVE CHOLESTASIS

Grabchak S., Bedenyuk A., Gnatyuk M., Futujma Yu.

1. Horbachevsky Ternopil National Medical University, Ukraine

Despite the significant achievements of modern hepatology,
obstructive cholestasis remains one of the most common human
diseases in Ukraine and in the world. The duodenum, as part of
a single hepatopancreatoduodenal system, is naturally involved
in the pathological process in the disease of one of the organs of
the same zone. [1-4]. Changes in the duodenum in mechanical
jaundice and liver dysfunction have been studied by many authors.
The main focus of these studies was on the detection of changes in
the duodenal wall. The structure of the vascular bed of the organ,
without which it is impossible to assess the condition and function of
the duodenum, remained unnoticed. There is no doubt that the basis
of pathological changes in the duodenum in mechanical jaundice
plays a major role in the structural reorganization of the vascular
bed, especially changes in their structural and spatial organization.
[5-7]. And also requires in-depth study of the restructuring in the
microcirculation system affected by obstructive cholestasis of the
duodenum, because in the smallest blood vessels and especially
capillaries, through the histohematogenous barrier is realized
transport function of the circulatory system and transcapillary
exchange, which causes causes tissue hemostasis.

Aim of the research — comprehensive morphometric assess-
ment of the structural and spatial organization of the circula-
tory system of the duodenum in obstructive cholestasis in intact
animals.

Material and methods. The experiments were carried out on
12 sexually mature (6-12 months) male Vietnamese pigs weigh-
ing 30.5-48.4 kg with different pedigree lines. Distribution into
groups was carried out on the basis of the timing of obstructive
cholestasis (3,7,14,28 days).

In these pathological conditions, the change in the cross sec-
tion of the vascular trunks was accompanied by a restructuring
of the symmetry of the vascular bed (H2). The latter changed
significantly in the vessels of the IV order (Table 1). It should
also be noted that in mechanical jaundice already in this short
period the angles of branching of arteries and fusion of veins
(90, @1, ¢2) changed. Branching angles tended to increase
(Table 2). Increased branching angles and their asymmetry ad-
versely affect blood circulation and total vascular capacity. All
this indicates a deterioration in the blood supply to the walls of
the duodenum in obstructive cholestasis [11-13].

Table 1. Morphometric characteristics of the vascular bed of the duodenum of intact male pigs (M+m)
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Table 2. Morphometric characteristics of the vascular bed of the duodenum of male pigs with 3-day mechanical jaundice (M+m)
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Table 3.Morphometric characteristics of vessels of different caliber of the duodenum
of male Vietnamese pigs with 3-day mechanical jaundice (M+m)
Indices
Level
KI MT, pm
Large arteries 0,153+0,015 24,80+1,50
Middle arteries 0,197+0,018 20,40+1,20
Small arteries 0,260+0,012%* 14,90+0,66

note: KI — Kernoghan s index, MT — media thickness, * - p<0,05 compared to control

Morphometry of large, medium and small arteries of the stud-
ied organ showed that in these vessels there is a tendency to
thicken their wall and narrow the lumen (Table 3). However, the
Kernogan index was statistically significant only in the small
arteries of this organ [14-16].

After 7 days from the start of simulation of experimental me-
chanical jaundice, changes in the duodenum of the studied ani-
mals were more pronounced changes compared with the previ-
ous group. At the same time growth of section of vascular trunks
of veins is established. Especially there was an increase in the
diameters of the veins in the vessels of IV and V order (Table 4).
The arteries are narrowed throughout. During this period, there
was a tendency to increase the length of vascular trunks, signifi-
cantly changed the ratio of this value to DO. This phenomenon
was especially pronounced in vessels of IV and V orders [17,18].
In these pathological conditions, the asymmetry also changed. It
should be noted that the angles of departure of the branches from
the main trunks of the vascular order significantly increased.
The latter statistically significantly outweighed similar values in
intact animals. The branching rate in higher order vessels tended
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to increase. In the higher orders of the vessels there was a similar
dynamics of this parameter, which indicated a certain order in
these vessels of the branching coefficient. Vascular morphom-
etry also showed that their narrowing had already been observed
in the large arteries. The latter was confirmed by the growth of
the Kernogan index. The arteries of medium caliber were even
more changed (Table 5). In small arteries, the Kernogan index
increased from 0.220+0.09 to 0.289+0.015 (p<0.01), and the
thickness of the media - from 13.30+0.72 to (15.80+0.63) um
0.05) [19,20]. The above changes indicate a significant structur-
al adjustment of the vascular bed of the duodenum with weekly
obstructive cholestasis.

Morphometry of the microcirculatory tract showed that in ani-
mals with weekly cholestasis, all parts of the microcirculatory
tract tended to expand (Table 4). However, the most dilated was
the venous part of the microcirculatory tract (Table 6). Thus,
the thickness of the arterioles in the mucous membrane in ex-
perimental animals with weekly obstructive cholestasis reached
20.80+0.75 pm, which was 4.2% higher than the similar control
indicator [21,22].
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Table. 4. Morphometric characteristics of the vascular bed of the duodenum
of male Vietnamese pigs with weekly obstructive cholestasis (M+m)
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Table 5. Morphometric characteristics of arteries of different caliber
of the duodenum of pigs with weekly obstructive cholestasis (M+m)
Indices
Level
KI MT, pm
Large arteries 0,170+0,018* 25,10+1,50
Middle arteries 0,230+0,015* 20,90+1,08
Small arteries 0,289+0,015** 15,80+0,63*
notes: IR - Kernogan index, MT - media thickness, * - p<0,05 in comparison with control values, ** - p<0,01
Table 6. Morphometric characteristics of the microcirculatory tract
of the duodenum in pigs with weekly obstructive cholestasis M+m)
Part of Arterioles Precapillares Capillares Postcapillares Venulae Density
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note: M - mucous, S - submucous; Ms - muscular, * - p<0,05

Precapillaries and capillaries had the same tendency to ex-
pand. It should be noted that the postcapillaries and venules dif-
fered statistically significantly from the previous values. Thus,
the diameter of the postcapillaries in the muscular layer of the
upper part of the duodenum reached 14.40+0.36 pm. This
numerical value was statistically significantly different from

© GMN

the similar control (13.28+0.30 um, P<0,05). It is also worth
noting that the latter parameter was lower than the above by
8.4%. Venules in the mucous, submucosal and muscular mem-
branes of the duodenum also had an almost similar tendency
to expansion [23]. Thus, the diameter of the venules in the
mucous membrane of the studied organ reached 32.95+0.83
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um. This morphometric index was statistically significantly
different from the similar control parameter (30.05+0.96 pm,
p<0.05). The last digital value was 9.6% lower than the previ-
ous one. The diameter of venules in a submucous membrane
of experimental animals exceeded control size in 1,1 times,
and in a muscular layer - on 8,7%. The density of capillaries
per unit area tended to expand, but did not statistically sig-
nificantly exceed the last morphometric parameter in intact
animals. It should also be emphasized that up to a week (3
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days) the above morphometric parameters did not differ sig-
nificantly from the control (Table 1).

Under these experimental conditions, the microcirculatory
tract of others - the duodenum was changed less significantly, so
we did not present these data in the tables.

During this period of mechanical jaundice, deeper changes in the
structural and spatial organization of the vascular bed of the duo-
denum were observed, which were already observed on the review
radiographs of arteries and veins of the studied organ (Fig. 1, 2).

Fig. 1. Arterial bed of the duodenum with two-week mechani-
cal jaundice. Depletion of vascular pattern in the wall of the

Fig. 2. Dilation of the venous bed and loss of asymmetry in

pigs 14 days after the onset of surgical cholestasis. Photo from

duodenum in pigs. Photo from radiograph radiograph
Table 7. Morphometric characteristics of the vascular bed of the duodenum in pigs with two-week obstructive cholestasis (M+m)
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note: * - p<0,05;

After 14 days from the beginning of modeling of mechanical
jaundice, deeper changes in the structural and spatial organiza-
tion of the vascular bed of the duodenum were observed, which
were already observed on review radiographs of arteries and
veins of the studied organ (Fig. 1, 2).
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*- p<0,01 in comparison with the control. A-arteries; V - veins

A detailed analysis of the morphometric parameters of the
vascular bed of the duodenum showed that during this period of
the experiment, the absolute values of the diameters of the veins
increased. The arteries are narrowed (Table 7). It should be not-
ed that starting from the vessels of the III order, the diameters of
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the veins significantly exceeded the control values. Thus, DO ar-
teries of the third order in these pathological conditions reached
49.80+3.30 pum, which is almost 1.3 times lower than the values
in the intact group of animals. The DO of the third-order vein
was 126.90+£7.20 pm, which was 1.2 times higher than the same
morphometric parameter of the duodenum of control male pigs
of the Vietnamese breed. A similar pattern in the dynamics of
changes in diameters was observed in the arteries and veins of
the studied organ of IV and V orders. Almost the same changes
were observed when comparing D1 and D2 with control values
[24,25].

The change in the diameters of arteries and veins in the stud-
ied organ was accompanied by a loss of asymmetry of vascu-
lar orders (H2), especially in arteries and veins of the 5th order
(Table 7). The angles of branching of the arteries in most cases
increased compared to the previous observation period. At the

same time the angles of formation of venous trunks also increased.
It should be noted that the latter values were statistically significant-
ly changed in comparison with control values in almost all stud-
ied vascular orders. The coefficient of vascular branching (K3) in
comparison with a similar parameter of the previous group has not
changed. It should be noted that in arteries of the V order it reached
138.30+5.10%. The given value was statistically significantly dif-
ferent from the same in intact animals (85.904+3.90%, p<0.05). The
length of vascular orders in these simulated pathological conditions
tended to decrease (Table 7).

The Kernogan index increased in arteries of all orders (Table
8). The thickness of the media tended to increase significantly.
It increased statistically significantly in the arteries of medium
and small calibers. Such changes in the Kernogan index and me-
dia thickness indicated a deterioration in the blood supply to the
duodenum in simulated obstructive cholestasis [26].

Table 8. Morphometric characteristics of arteries of different caliber
of the duodenum in pigs with two-week obstructive cholestasis (M+m)

Indices
Level
KI | MT, pm
Large arteries 0,190+0,017* 26,20+1,20
Middle arteries 0,250+0,012* 21,80+0,90*
Small arteries 0,300+0,015%* 17,2040,60*

notes: IR - Kernogan index, MT - media thickness, * - p<0,05 in comparison with control values, ** - p<0,01

Table 9. Morphometric characteristics of the microcirculatory tract
of the duodenum in pigs with two-week obstructive cholestasis (M+m)

Part . . . . Den-
Arterioles Precapillares Capillares Postcapillares Venulae N ¢
of sity of
dude- capil-
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note: M - mucous, S - submucous, Ms - muscular, * - p<0,05

Morphometry of all parts of the microcirculatory tract showed
that almost all of them tended to change significantly. Thus, the
diameter of the arterioles in the upper part of the studied organ in
the mucous membrane was equal to 31.40+0.90 pm. This value
was statistically significantly different from that in the previous
group of observations (20.80+0.75 pum, p<0.01) and exceeded
the latter by 1.5 times. The same tendency to changes was ob-
served also at the analysis of morphometric characteristics of
arteries in a submucosal and muscular layers of the investigated
part of a duodenum. Significant changes took place in the mor-
phometric assessment of the structural rearrangement of the pre-
capillaries. Thus, in the mucous membrane of this organ with
14-day obstructive cholestasis, the diameter of the precapillar-
ies reached 15.30+0.60 um. This morphometric parameter was
statistically significantly different from the same in the previ-
ous group of observations, ie with 7-day obstructive cholesta-
sis. In the specified terms this diameter of precapillaries reached
11,5740,72 microns. These values were statistically signifi-
cantly different. Similarly, the dynamics was observed with the
structural rearrangement of the precapillaries in the submucosal
and muscular membranes of the studied part of the duodenum.

© GMN

Thus, with 14-day obstructive cholestasis, the diameter of the
precapillaries in the submucosal membrane of the studied organ
exceeded a similar parameter in animals with 7-day mechanical
jaundice 1.25 times, and in the muscular layer - 1.3 times.

The diameters of capillaries in the mucous, submucosal and
muscular membranes of the upper part of the studied organ also
increased significantly. Thus, the diameter of the capillaries in
the mucous membrane in these experimental conditions reached
the value of 10.30+0.36 pum. This parameter was statistically
significantly different from that in the previous group of ob-
servations (7.11£0.45 um, p<0.01) and exceeded the latter by
almost 44.8%. Almost similar tendency to increase in diameters
of postcapillaries was observed in submucosal and muscular
covers of the investigated body. During this period of obstruc-
tive cholestasis, the diameter of postcapillaries and venules also
increased (Table 9).

Thus, the diameter of the venules in the mucous membrane
of the upper part of the duodenum in these simulated patho-
logical conditions reaches 48.10+3.30 um, when in animals
with 7-day obstructive cholestasis - 32.95+0.83 um. It should
be noted that the above morphometric parameters were statisti-
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cally significantly different (p<0.01) and the previous parameter
was 1.46 times higher than the last. A similar phenomenon was
found in the study of the structural rearrangement of the venules
in the submucosal and muscular layers of the studied organ.
Under these pathological conditions, the density of capillaries
significantly decreased (Table 9), which indicated a significant
deterioration in the blood supply to the duodenum with 14-day
obstructive cholestasis. Morphometric parameters of all parts of
the microcirculatory tract of other parts of the duodenum in this
period of mechanical jaundice are not presented in the tables,
because the dynamics of their changes was the same as in the
upper part of this organ.

Visual examination of angiograms of pigs with 28-day ob-
structive cholestasis revealed significant changes in the struc-
tural and spatial organization of the vessels of the duodenum.

Arterial vessels were narrowed, deformed and twisted. Thus,
during this period, DO in the arteries of the first order reached
183.20+12.60 pum. This presented value (Table 10) was statisti-
cally significantly different from similar intact pigs (152.30+6.90

MEJIMIJMHCKHUE HOBOCTHU I'PY3UH
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um, p<0.05-0.001). The veins were ectasized, the diameter of
their lumen increased. However, statistically significant, this
parameter did not differ from the control. Thus, the diameter
(DO0) of the first order veins in this period was 284.50+13.80 um,
and in intact animals - 276.40£9.3 pm (p>0.05). Almost similar
dynamics was observed in the analysis of the given in vessels of
the II order (Table 10).

The same processes were observed in vessels of the II1-th,
IV-th, V-th orders. D1 values of arteries and veins in 28-day ob-
structive cholestasis also tended to change. This parameter in
the arteries of the first order was reduced, but did not differ sta-
tistically significantly from that in intact animals. It should be
noted that in the veins of this order, the difference between these
values was significant (p<0,05, Table 8). Similar changes were
found in vessels of the II order. In vessels of the III order the
specified parameter statistically significantly differed from con-
trol indicators both in arteries, and in veins. The same dynamics
of the studied morphometric index was observed in arteries and
veins of IV and V orders.

Table 10. Morphometric characteristics of the vascular bed of the duodenum
in male pigs with 28-day obstructive cholestasis (M+m)

Types
Or- of Indices
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Table 11. Morphometric characteristics of arteries of different caliber
of the duodenum in pigs with 28-day obstructive cholestasis (M+m)
Indices
Level
KI MT, pm
Large arteries 0,194+0,016* 26,22+1,30
Middle arteries 0,256+0,013* 22,10+0,96*
Small arteries 0,326+0,015* 17,30+£0,57*

notes: IR - Kernogan index, MT - media thickness, * - p<0,05 in comparison with control values, ** - p<0,01
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Table 12. Morphometric characteristics of the microcirculatory tract
of the duodenum in pigs with 28-day obstructive cholestasis (M+m)

Den-
Part Arterioles Precapillares Capillares Postcapillares Venulae sity
of
of
duo- ca
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num
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On day 28 of mechanical jaundice, there was a tendency to in-
crease the total angle of branching of the vascular order due to the
greater deviation of the daughter branch. The angle of discharge of
the latter (¢2) in all orders of arteries and veins significantly exceed-
ed the control values. It should be noted that the angle of discharge
of the parent branch was less pronounced (Table 8).

The increase in the transverse diameter of the venous vessels
was accompanied by a decrease in their relative length, which
indicated the predominant dilatation and loss of asymmetry of
the vascular bed. The tendency to decrease the branching coeffi-
cient of vascular orders (K3) indicated a decrease in the capacity
of the arterial bed [27,28].

Thickening of the arterial wall was observed in 28-day ob-
structive cholestasis. This was evidenced by the dynamics of
the Kernogan index and media thickness. Thus, the Kernogan
index of the large arteries of the duodenum in pigs with 28-day
obstructive cholestasis reached 0.194+0.016, which is 1.5 times
higher than in intact animals. In the middle arteries, this param-
eter was 1.6 times higher than in the control group, and in the
small arteries - 1.5 times. At the same time, the thickness of the
media also increased. In large arteries it increased by 11.1%, in
medium vessels - by 17.5%, and in small - by 30.0% (Table 11).

Data on the morphometry of the microcirculatory tract of the
duodenum in pigs with 28-day obstructive cholestasis showed
that changes in all its parts continued to grow. At the same time,
the spatial characteristics of arterioles, precapillaries, capillaries,
postcapillaries and venules significantly increased. The number
of capillaries also decreased significantly (Table 12).

At light optical research of microdrugs of a duodenum at
experimental pigs plethora of both arteries, and veins is estab-
lished. The walls of the vessels are somewhat thickened with the
phenomena of edema. Stasis, as well as perivascular diapades
hemorrhages were found in small vessels [29-31]. The internal
elastic membrane in the arteries with the phenomena of edema,
stratification, disorganization of its fibers. In some places there
were gaps in the latter. Smoothing of this membrane was ob-
served in most vessels. The inner lumen of the vessels narrowed
and was deformed. In most cases, the deformation of the lumen
of the arteries was found in the places of their branching. In a
wall of these vessels between muscular myocytes increase in
a connecting fabric was observed. Perivascular sclerosis was
also detected. Alternative and infiltrative processes were also
observed in the mucous membrane of the studied organ [32,33].

On injectable micropreparations in vessels of a microcircula-
tory channel various forms of expansion and bulging were ob-
served. The vascular density of the microcirculatory tract was
reduced. There was also a significant deformation of the studied
structures. Endothelial cell proliferation was observed in some
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vessels, which indicated hypoxia. Infiltrative and sclerotic pro-
cesses took place in the muscular membrane.

Thus, obstructive cholestasis was accompanied by a signifi-
cant structural and spatial rearrangement of the vascular bed of
the duodenum. The latter correlated with the duration of me-
chanical jaundice. The most pronounced changes in the vascular
bed of the duodenum of pigs occurred during 28-day mechanical
jaundice [34].

Conclusions. The degree of circulatory disorders, disorders
of the microcirculatory tract is accompanied by an increase in
the angles of arteries and fusion of veins, increased asymmetry
of the vascular bed of the duodenum, narrowing of the lumen
of arteries and thickening of their walls are objective criteria
for assessing the degree of mechanical jaundice, predicting the
reversibility of their changes.
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SUMMARY

MORPHOMETRIC ASSESSMENT OF STRUCTURAL
CHANGES IN THE VASCULAR BED OF DUODENUM
IN ANIMALS WITH OBSTRUCTIVE CHOLESTASIS

Grabchak S., Bedenyuk A., Gnatyuk M., Futujma Yu.
1. Horbachevsky Ternopil National Medical University, Ukraine

Aim of the research — comprehensive morphometric assess-
ment of the structural and spatial organization of the circula-
tory system of the duodenum in obstructive cholestasis in intact
animals.

Three days after the simulated obstructive cholestasis in 3 ex-
perimental animals, on examination of radiographs there is a ten-
dency to reorient the arterial and venous bed of the duodenum.
Analysis of morphometric parameters also showed a tendency
to constriction of arteries and varicose veins. Some narrowing
of the arteries was evidenced by a decrease in the diameters of
the main trunks of the vascular order (D0) almost throughout the
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period of the studied vascular bed. The same trend was observed
in the morphometric assessment of daughter branches (D1, D2).

The degree of circulatory disorders, disorders of the micro-
circulatory tract are accompanied by an increase in the angles
of arteries and fusion of veins, increased asymmetry of the vas-
cular bed of the duodenum, narrowing of the lumen of arteries
and thickening of their walls are objective criteria for assessing
the degree of mechanical jaundice, predicting the reversibility
of their changes.

Keywords: obstructive cholestasis, duodenum, microcircula-
tory tract.

PE3IOME

MOP®OMETPUHYECKAS OLHEHKA CTPYKTYPHbIX
W3MEHEHHI COCYIUCTOI'O PYCJA JBEHAIA-
TUNEPCTHOM KUIIKW J)KUBOTHBIX ITPH OBTYPA-
HOUOHHOM XOJIECTA3E

I'paduak C.O., beaenwok A./l., l'narioxk M.C.,
®yryiima 10.M.

Teprononvckull HAYUOHANbHBI MEOUYUHCKUL VHUBEPCUMem
um. U A. Topbauesckoco MO3 Yrpaunwvl

Llenp wucciemoBaHusi — KOMIUIEKCHass Mopdomerpuueckas
OLIEHKa CTPYKTYPHO-IPOCTPAHCTBEHHON OPraHNU3aluK CUCTEMBI
KPOBOOOpAIIIEHNS IBEHA IATUIIEPCTHON KHIIKU [IPU 00Typaru-
OHHOM XOJIECTa3¢ B IKCIIEPUMEHTE.

DKCIepUMEHTBI IPOBeieHbI Ha 12 monoBo3perbix (6-12 mec.)
caMlaXx CBUHEH BbEeTHAMCKOHM mopozsl maccoit 30,5-48,4 kr ¢
pa3HBIMH JIMHUSAMH POAOCIOBHON. Pacnipenenenue no rpymnmnam
OCYLIECTBISUIOCH HA OCHOBE CPOKOB OOTYPAIlMOHHOTO X0JIeCTa-
3a (3,7,14,28 nun).

Croyctst Tpy JHS THOCIE MOJICIHPOBAaHMS OOCTPYKTHBHOIO
xonecTaza y 3 u3 12 sKcrepuMEHTalbHBIX KUBOTHBIX IIPU HC-
CJIZIOBAHUHU PEHTICHOTPaMM HAOIIOAeTCsl TEHACHIMS K U3MEHe-
HHIO OPHEHTAINH apTEPUAILHOTO U BEHOZHOTO PyClia IBCHA ATH-
HEPCTHOM KUIIKU. AHAIN3 MOP(HOMETPUUESCKHUX JAHHBIX BBISBHII
CKJIOHHOCTh K CY)KCHHIO apTepHil M BapMKO3HOMY PACIIMPEHHUIO
BeH. O Cy)KEHUH apTepuii CBUACTEIBLCTBYET YMEHBILICHHE JTHaMe-
TPOB OCHOBHBIX CTBOJIOB cocyaucToro nopszaka (D0) npakruuecku
Ha MPOTSDKEHUH BCETO MEePHOJa UCCIISAYEeMOro COCYIHCTOrO pyc-
na. TlonoOHast TeneHnus Halroanack npyu MopHOMETPUIECKON
oLieHke pouepHux Betseii (D1, D2).

Pe3ynbTarTsl MPOBEACHHBIX UCCIIEI0BAHNI BBISBUIIH, YTO CTE-
HEeHb HAPYLICHUs. KPOBOOOPAIEHUSI U MHUKPOLHPKYISITOPHOTO
pyciia, CONpOBOXKIAIOLICECs] YBEINUYCHUEM YIJIOB apTepuil U
CpallleHUEeM BEH, HOBBIILICHHAs aCHMMETPHSI COCYIUCTOIO PyC-

Jla IBEHAALATUIIEPCTHON KHUILIKHU, CY’KEHHE IIPOCBETa apTepuil u
YTOJIILIEHUE UX CTEHOK SIBJISIOTCS OOBbEKTUBHBIMU KPUTEPUSIMU
OLIEHKH CTETIEHH MEXaHWYECKOU JKeNTyXU U INPOTHO3UPOBAHUS
00paTUMOCTH UX U3MEHEHHUMH.
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