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Difficulties in the diagnostics and treatment of patho-
logical changes in the liver during biliary obstruction are
one of the important challenges in hepato-biliary surgery.
The last few decades have seen an increase in the number
of liver diseases with impaired bile secretion, which has
affected the average life expectancy [2].The prolonged
biliary obstruction and bilirubinemia cause severe impair-
ment of all liver functions and development of liver fail-
ure [1,3.,4].

The above-mentioned causes the multiple studies con-
ducted in different experimental animals. Common bile
duct ligation (CBDL) in rodents is one of the widely used
model for studying of different features of biliary obstruc-
tion. CBDL induces the cholestasis, biliary hypertension
and bilirubinemia (followed by mechanical jaundice)
causing significant changes in the bile ducts and liver tis-
sue. The acute cholestasis induces proliferative processes
in the liver tissue. This phenomenon which has been con-
firmed by many researches [5,7-9] starts as early as on the
213 days and lasts for several weeks. The proliferation of
cholangiocytes first appears in the large bile ducts (>15 )
and later in the small ones (<15 p) [6,7].

The proliferative processes in the liver caused by CBDL
represents the specific type of ductular reaction (DR) —
the process that accompanies different acute and chronic
liver pathologies in humans or experimental models and
reveals with the increased number of ductular profiles on
the histological slices of liver tissue [9,12,16,17,19-21].

The dynamics of morphological changes developed in
liver and bile ducts in biliary obstruction are well stud-
iedin the models with CBDL [4,10,13-15]. However, the
data on the morphology of the portal tracts and interrela-
tionship of their components are scarce.

The aim of the research was to study the structure of the
portal tracts and interrelationship of their structural com-
ponents in experimental biliary obstruction.

Material and methods. Experimental cholestasis was
induced with CBDL of 15 albino Wistar rats weighing
200-250 g.

CBDL was performed in accordance with technique
described by Lee (laparotomy and dissection of CBD be-
tween two ligatures. 5 rats served as a control underwent
the sham operation (only laparotomy). All interventions
were performed under general ether anesthesia.

The livers of animals with CBDL were studied on the
39, 6" and 12" days after operation (5 animals on each
term).In every case the adequacy of biliary obstruction
was confirmed by the presence of an enlarged and tensed
common bile duct filled with congested bile.
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The histological, histochemical and immunohisto-
chemical investigation of the 4 p sections of liver tissue
fixed in 12% neutral formalin,embedded into paraffin and
stained with Hematoxylin& Eosin, Masson’s trichrome
(NeC 970D37, Sigma-Aldrich Inc.) and marked with Ker-
tain-8 (KRT8) (catalog N MBS8510691) MyBiosourse)
antibodywere performed.

Results and discussion. In a normal liver, the elements
of a large-caliber portal triad are surrounded by a well-
distinguishable connective tissue sheath, the partitions of
which extend between the single elements, creating cer-
tain compartments for each of them. As the caliber of the
portal tracts decreases, the expression of the connective
tissue covering decreases, and the portal triad elements
become more closely related to each other. Thelumen of
the portal vein is accompanied by 2-3 ductular profiles,
the calibers of which may vary. The bile ducts are located
at the periphery of the portal vein interfacing with the de-
rivate of Laennec’s capsule and bordering plate of lobular
parenchyma; the arterial branches are located between the
bile ducts and the portal vein branch.In addition, in some
interlobular portal tracts, the arteries can not be detected
at all. On the 3"day after CBDL, the common bile duct
appeared to be macroscopically enlarged and filled with
bile. The wall of the duct was tensed. The liver was also
slightly enlarged and tensed. No noticeable changes were
observed in other organs.

Because of enlarged bile ducts in the portal tracts of
big caliber, the interrelationship among the portal triad el-
ements and thus, the construction of portal tracts in whole
differs from the control. Besides, the diameters of small bile
ducts do not undergo notable changes. In all portal tracts, the
increase of the number of connective tissue fibers with the
expansion of the portal area is expressed (Fig. 1).

Both inside the portal tract and at the border of the por-
tal tract and parenchyma, multiple ductular profiles of
small caliber are observed, which, like the bile ducts, ex-
press CK8 well (Fig. 2).

Occasionally, the sites of necrosis are found in the vi-
cinity of the portal areas, which are sharply demarcated
by the surrounding normal parenchymal structures and
connective tissue of a given portal tract. On the 6th day
after CBDL the common bile duct appeared to be mark-
edly enlarged, tensed, and overfilled with bile. All organs
including the slightly enlarged liver had a yellowish tinge.

Large caliber bile ducts were further enlarged and put
pressure on the portal vein, causing the deformation of its
lumen. Dilatation of the bile ducts was less noticeable in
the small-caliber portal tracts. The amount of connective
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Fig. 1. Portal trac
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Fig. 2. Portal tract on the 3" day after CBDL. PV- portal vein; white arrow — bile duct. CK8.
Fig. 3. Portal tract on the 6" day after CBDL. PV- portal vein, white arrow — bile duct; black arrow — hepatic artery. CK8.
Fig. 4. Portal tract on the 6" day after CBDL. PV- portal vein; white arrow — bile duct;
black arrow — hepatic artery. Masson s trichrome.
Fig. 5. Portal tract on the 12" day after CBDL. PV- portal vein, white arrow — bile duct,
star — fibrous sept. Masson's trichrome.
Fig. 6. Portal tract on the 12" day after CBDL. PV- portal vein,; white arrow — bile duct, star — fibrous sept. CK8

tissue in both types of portal tracts was increased (Fig. 3).

On the 6th day after biliary obstruction, there is an in-
crease in a number of the ductular profiles in both large
and small portal tracts, but especially in the periportal ar-
eas of smaller portal tracts and in connective tissue septs
formed between the neighboring portal tracts, which gives
the impression that adjacent lobules are delimited by the
complex of ductules (Fig. 4).

In addition, the ducts gradually begin to penetrate into
the lobules of the liver. On histological preparations, they
are visualized as round or oblong ductular profiles, the
walls of which are formed by cholangiocytes.
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On the 12%day after CBDL, the common bile duct was
more enlarged in comparison with the duct on the previ-
ous term, tensed, and overfilled with bile. All organs in-
cluding the slightly enlarged liver had a yellowish tinge,
the intensity of which was also increased compared to the
previous term.

The lumens of the bile duct In large-caliber portal tracts
are even more enlarged than before. Their pressing on the
portal vein branch causes both deformation (flattening) of
the portal vein lumen and a change in the architectonics
of the entire portal tract. This is facilitated by pronounced
fibrotic events.
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The fibrous changes in the small portal tracts and sur-
rounding parenchyma are so pronounced that their ratio is
equal to that of the parenchymal one (Fig. 5). The hepa-
tocytes, which show virtually no signs of damage, appear
as separate clumps in areas sharply demarcated by fibrous
tissue. Fibrous tissue is practically completely saturated
with ductal profiles and their accompanying blood vessels
and inflammatory cells (ductular reaction) (Fig. 6).

Conclusion. The CBDL-induced biliary obstruction
triggers a systemic reaction of the bile ducts and a com-
plex of accompanying reactions that is heterogeneous, de-
pending on the caliber of both the bile ducts themselves
and the portal tracts containing them.

CBDL causes dilation of the large bile ducts, their pres-
sure on the portal veins with the deformation of their
lumens, changes in the architectonics of the portal
tracts, and expansion of the portal arecas accompanied
by increasing portal fibrosis and ductular reaction.The
small bile ducts are less prone to dilation under CBDL
conditions but actively proliferate and penetrate widely
into the parenchyma of the liver lobules. Based on this
ductal reaction, fibrosis of increasing intensity devel-
ops, which connects the adjacent portal tracts as well
as the portal tracts and the connective tissue sheaths of
the thin tributaries of hepatic veins. In the conditions
of such fibrosis, it is difficult to identify the individual
portal tracts of small caliber and, moreover, to clarify
the relationship between their elements.
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SUMMARY

MORPHOLOGICAL CHANGES OF THE HEPATIC PORTAL TRACTS
IN EXPERIMENTALLY INDUCED CHOLESTASIS

Kikalishvili L., Jandieri K., Turmanidze T., Jandieri L.

Tbilisi State Medical University, Department of Clinical Anatomy and Operative Surgery, Georgia

The dynamics of morphological changes developed in
liver and bile ducts in biliary obstruction are well studied
in the animal models of biliary obstruction, however,the
data on the morphology of the portal tracts are scarce.

The aim of the research was to study the structure of the
portal tracts and interrelationship of their structural com-
ponents in experimental biliary obstruction.

The investigation was conducted on albino Wistar rats
weighing 200-250 g, undergone biliary obstruction by
common bile duct ligation (CBDL). The histological, his-
tochemical and immunohistochemical investigation of the
liver tissue stained with Hematoxylin& Eosin, Masson’s
trichrome and marked with CK8antibody were performed
on the 3%, 6" and 12" days after CBDL.

The CBDL-induced biliary obstruction triggers a
systemic reaction of the bile ducts and a complex of
accompanying reactions that is heterogeneous, depend-
ing on the caliber of both the bile ducts themselves and

the portal tracts containing them.CBDL causes dilation
of the large bile ducts, their pressure on the portal veins
with the deformation of their lumens, changes in the
architectonics of the portal tracts, and expansion of the
portal areas accompanied by increasing portal fibrosis
and ductular reaction.

The small bile ducts are less prone to dilation under
CBDL conditions but actively proliferate and penetrate
widely into the parenchyma of the liver lobules. Based
on this ductal reaction, fibrosis of increasing intensity de-
velops, which connects the adjacent portal tracts as well
as the portal tracts and the connective tissue sheaths of
the thin tributaries of hepatic veins. In the conditions of
such fibrosis, it is difficult to identify the individual portal
tracts of small caliber and, moreover, to clarify the rela-
tionship between their elements.

Keywords: liver, portal tracts, cholestasis.

PE3IOME

MOP®OJOTNYECKUE UBMEHEHMNS B IIOPTAJIBHOM TPAKTE IIEYHEHA
IMTPU SKCIHEPUMEHTAJIBHOM XOJIECTA3E

Kuxamumsuin JLA., Ixanaquepu K.JI., Typmannnze T.P., [lzxanauepn JL.A.

Tounuccxui 20¢y0apcmeentbiil MEOUYUHCKUL YHUSepcUumem, 0enapmamenm KIuHUYeCKOU aHamomuy
u onepamusnou xupypeuu, I pysus

[Ipu 0OCTPYKIMU JKEITYHBIX MPOTOKOB NWHAMHKA pa3-
BUBILKXCSI U3MEHEHUH B MEUEHHU XOPOILIO U3yUueHa y HKC-
MIEPUMEHTANTFHBIX )KUBOTHBIX, OHAKO JaHHBIC 0 MOPQO-
JIOTUU TIOPTAJIIBHOTO TPAKTa HE3HAYUTEIIbHBIE.

Lenpro uccrnenoBanust SIBUIOCH ONpEAETIEHUE CTPYK-
TYPHBIX 3JIEMEHTOB MOPTATIBLHOTO KOMILJIEKCA U UX B3aUMO-
OTHOULIEHUH MPH SKCIIEPUMEHTAIILHOM XO0JIECTa3e.

DKCIEPUMCHTHI TPOBEACHBI Ha OEIBIX KPBICaX MOPO-
el Wistar, Becom 200-250 1. [Tocite OKKI03MH 00IIEro
JKETYHOTO MPOTOKa Ha 3-uil, 6-0if n 12 1HU TUCTONIOTH-
YECKO€, TMCTOXUMUYECKOE U UMYHHOTUCTOXUMHUYECKOE
M3yuYeHHUE TKaHHU MEYEHH MPOBEAEHO METOJAaMH OKpa-
CKHM T€MaTOKCUIIUH-203UHOM, 10 MacCOHY - TPUXPOM U
CKS8 mapxepom.

OKKITIO3HST OOIIETO JKEITYHOTO TIPOTOKA BBI3BIBACT CHC-
TEMHYIO U COMYTCTBYIOILYIO PEaKUHUIO MKEIYHBIX MpO-
TOKOB, KOTOpasi TETCPOTCHHA, U 3aBUCHT KaK OT KaiuuOpa
YKCITIHBIX MIPOTOKOB,TAaK M OT KaJIHOpa MOPTaIbHBIX TPaK-
TOB.
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OKKJIF03Hs] OOIIETO0 YKEIYHOTO MPOTOKA BHI3BIBAET pac-
LIMPEHUE KPYITHBIX KETYHBIX TIPOTOKOB € MOCICAYOLINM
JIaBIICHHEM Ha BOPOTHBIC BEHBI ¢ MX nedopmanmei, us-
MCHCHHEM apXHTCKTOHMKH MOPTAJIBHOTO TPaKTa M pac-
LIMPEHUEM MOPTABHBIX YYaCTKOB, 3aKaHYHBAFOLIHXCS
(uOPO30M 1 TYKTYISIPHON peakiuei.

[Ipn OKKII03MM OOMIETO KEIYHOTO MPOTOKAa BHY-
TPHIICUYCHOYHBIC JKEIYHBIC MPOTOKH MAJOro Kaiudpa
pacIIUPSIOTCS. B MEHBLICH CTENEHH, OJHAKO AKTHBHO
MPOUCXOIUT MX Mponudepanus ¥ BHEIAPCHUE B Iede-
HOYHBIC JIONBKH. B CBSI3M ¢ 3TUM pa3BUBAcTCS WHTCH-
CUBHBIA (prOPO3, 00BENNHAIOMMHA OJIM3IIeKaIUe TOp-
TaJbHBIC TPAKTBI MEKAY COOOM, a TAKXKE CBSI3bIBAIOILHUIT
WX C COCOUHHMTEIBHOTKAHHBIMH O0ONOYKAMU MEIKHX
MIPUTOKOB TTIEYCHOYHBIX BeH. [Ipn TakoM pubpo3se cirox-
HO HWACHTH()HUIUPOBATH MOPTANBHBIC TPAKTHl MaJOro
kanubpa n TeM OoJiee paclo3HaTh B3aMMOOTHOIIECHUE
MEXJY UX IIEMECHTAMH.
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EFFECTS OF IONIZING RADIATION ON COGNITIVE PARAMETERS IN WHITE MICE

Kalmakhelidze S., Museridze D., Gogebashvili M., Lomauri K., Gabunia T., Sanikidze T.

Thilisi State Medical University; Beritashvili center of Experimental Biomedicine, Georgia

lonizing radiation has multiple effects on brain func-
tioning, behavior, and cognitive function. These changes
are largely dependent on the radiation dose. Studies re-
vealed that ionizing radiation affects the functions of the
central nervous system what results in behavior and mem-
ory changes; these changes occur as a result of a direct
effect of irradiation of the central nervous system and also
its indirect effects, resulted of response to irradiation of
other organ systems [6].

The central nervous system is considered a radiosen-
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sitive system, and the degree of its dysfunction can be
evaluated by electrophysiological, biochemical, and be-
havioral parameters. Impairments of these parameters can
be observed after local, also total irradiation of the whole
body [14]. Nowadays, there is increasing evidence litera-
ture date that the response of the central nervous system to
radiation is a continuous and interactive process. Particu-
lar attention is paid to apoptotic cell (neuronal) death, as
well as, mechanisms of cells’ damage and death induced
by secondary injury [9].
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