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ABSTRACT

Roganovi¢-Zafirova, D. and Tav€iovska-Vasileva, 1. (1998/99). Liver lezions in Ohrid minnow
moranec (Pachychilon pictus Heck. et Kner) collected from some contaminated sites of Lake Ohrid,
A histopathological evidence. Ekol. Zast. Zivot. Sred. Vol.6, No 1/2, 19-27, Skopje.
Histopathological findings in the liver of Ohrid minnow collected from polluted areas were presented
in this study. Extensive inflammatory lesions surrounding blood vessels and bile ducts accompanied
by necrotic areas and occasional parasitic infestation were recognized as a consistent observation.
Particular attention was paid to bile duct proliferation as a possible pollution-induced lesion.

Key words: pollution, Lake Ohrid, minnow, liver, histopathology

HU3BO/J

Poranosuk-3acguposa, [1. & Tasumoscka-Bacunesa, Y. (1998/99). Jleanu Bo upanor gpob Ha Mo-
paneuor (Pachychilon pictus Heck. et Kner) ol HEeKOM KOHTAMUHMpaHH perumHd Ha OXpHICKOTO
Esepo. Xucronarosnomka cryauja. Ekon. 3amr. XKusot. Cpepn, Tom 6, Bp. 1/2, 19-27, Ckonije.

Bo oBaa cryfija ce Mpe3eHTHPaHH XHWCTONATONOLUKHTE HAOAH BO LPHOJPOGHOTO TKMBO Ha
MOpaHEeNOT KOJEKIMOHUPAH Off 3arajiciu pernonu Ha OXpmjckoTo esepo. Perucrpupasu ce
€KCTEH3WBHM MH()IaMaTOPHH NPONECH OKOJNY KPBHUTE CAaOBU H JKOMUHUTE KaHAIH
NponpaTeHd CO HEKPOTHYHM NPOMEHM H MOBpPeMeHH napasuTHH uH(pecrauuu. I[TocebHO
BHHMaHHe Oemie OOpHATO Ha HasHavyeHaTa mnposudepandja Ha SKOMYHUTE KAHAMH KAKO
MOXHa XeNlaTOTOK HYHa Jie3Hja pefin3 BUKaHa Off KOHTAMMHMpPAHaTa CpeJuHa.

Knyunn 36oposu:  3arafyBaibe, Oxpuacko Esepo, oxpujacku Mopasel, UpH gpo6, Xucromna-

TOJIOTHja

INTRODUCTION

The liver of various fish species living in pol-
luted freshwater or marine environments or
experimentally exposed to toxic contaminants
express a number of morphological changes,

part of which may be considered histo-
pathological biomarkers of anthropogenic
stress (Meyers & Hendrick 1984; Hinton et al.
1992). Fish liver lesions like, generalized or
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focal hepatocellular fatty change, hepato-
cytomegaly, spongiosis hepatis, bile duct
proliferation, hepatocellular or cholagiocellular
carcinomas and others, are seen after variety of
environmental hepatotoxic insults (Kent et al.
1988, Baumann et al. 1990, Hayes et al. 1990,

Myers et al. 1987, 1990). The present study
was aimed to detect histopathological changes
in the liver of endemic fish Ohrid minnow mo-
ranec living in polluted littoral areas of Lake
Ohrid.

MATERIAL AND METHODS

Ohrid minnow moranec individuals with total
length from 90 to 165 mm, both males and fe-
males, were collected from two sites of Lake
Ohrid - Grasnica (46 individuals, in August
and October 1995 year) and Studencista Chan-
nel (7 individuals, in December, 1995 year).
After being caught by overnight nets (various
mesh dimensions) fishes were sacrificed by
severing spinal cord within 24 hours. The
livers were examined by hand lens for gross
changes, excised, and fixed in 10% buffered
formalin. Specimens containing liver pieces
from 1-5 individuals were sampled for paraffin

embedding and histological processing. Blocks
were sectioned at 5 pum and stained with
hematoxylin and eosin (H&E), Periodic Acid
Schiff (PAS) and Feulgen nuclear reaction for
DNA. About 50 liver sections were carefully
screened for the presence of morphologically
recognizable lesions. All observed changes
were registered and described and their
occurrence in the investigated material roughly
estimated. Microscopical examination was
performed on Reichert N° 326971 and Leitzs
Weizlar microscopes.

RESULTS

Histological inspection of liver tissue revealed
metabolically active hepatocytes with large
euchromatic nuclei, prominent nucleoli and
relatively wide basophilic cytoplasm. Hydropic
degeneration of hepatocytes and lipid droplets
accumulation in hepatic cells as a general or
regional finding was more or less uncommon.
A small area located near a central vein with a
group of vacuolated hepatocytes, which may
be interpreted as a focus of cellular alteration
(FCA) was registered in one case (Fig. 1).
Dilatation of central veins and hepatic sinuses
was observed in approximately 20% of ana-
lyzed sections. Fibroid degeneration in the
walls of medium and larger vessels was
noticed in several liver sections (Fig. 2).

Foci of hepatic cell coagulative necroses
mostly accompanied with inflammation were
demonstrated in parenchyma or around larger
blood vessels and bile ducts. Individuals
caught in Studencista Channel showed stronger
evidence of this finding. Even though small
part of these necrotic lesions were clearly
associated with parasitic infestations most of
them showed no recognizable causative agent.
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The presence of wide inflammatory areas in
hepatic tissue was one of the most prominent
histopathologic findings. Enormous granulo-
mas containing lymphocytes, macrophages and
plasma cells encompassing bigger and smaller
vessels, and bile ducts, with no recognizable
causative agent present (Fig. 3) was observed
in most of the sections. Part of inflammatory
infiltration areas showed typical features of fi-
brous granulomata (Fig. 4). Each contained a
central zone of necrotic cellular debris,
parasite remnants, or intact parasite cysts
surrounded by a layer of epithelioid cells
(macrophages resembling epithelial cells), and
an external layer of other inflammatory cells.
The entire focus was encapsulated by fibrous
connective tissue. Induction of
melanomacrophage centers in hepatic tissue
was registered with remarkable prevalence.

Bile duct proliferation was detected as an im-
posing frequent finding. In some sections, rela-
tively wide areas of multiplied bile ducts sur-
rounded by stromal tissue (cholangiofibrosis)
were observed (Fig. 5). The process was some-
time accompanied with massive karyopyknosis
of bile duct epithelium, which was
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occasionally followed by complete lysis of
duct walls (Fig. 6).

Scarce evidence of parasitic infestation
included findings of encapsulated nematode
larvae  regularly surrounded by wide

granulomas, mixosporean cysts causing mild
lymphocytic infiltration, and an unidentified
protistan parasite in blood vessels. Histopatho-
logical findings are summarized in Tab. 1.

DISCUSSION

Microscopical survey of liver specimens from
Ohrid minnow moranec inhabiting
contaminated Lake Ohrid areas demonstrated
histopathologically detectable lesions, part of
which may be with certainty related to the
impact of environmental toxicants.

Proliferation of bile ducts may be considered
the most specific lesion registered in the
investigated material. Profiles of bile ducts are
normally infrequent in fish liver tissue except
near the vena porta hepatis (Hayes et al. 1990).
In some liver sections investigated in this
study, the profiles of these passageways were
numerous, contacting and with abundant
branching and coiling. This lesion is of a
chronic duration and has been reported as a
consistent finding in wild fish from
contaminated sites (Murchelano & Wolke
1985; Hayes et al. 1990). In western Lake
Ontario,  proliferative  biliary  diseases
(cholagiohepatitis and cholangiofibrosis) of
white suckers (Catastomus commersoni) were
associated with bile duct neoplasms in polluted
harbors (Hayes et al. 1990). These authors sug-
gested that proliferative bile duct epithelial
changes could predispose fish to initiation and
promotion of bile duct neoplasia. Further
investigation of this lesion in Ohrid minnow
moranec from polluted and unpolluted areas in
Lake Ohrid and surrounding tributaries may
give better insight into this lesion and its
eventual relation with carcinogenesis.

A single lesion - interpreted as a focus of cell
alteration (FCA) - a small round area of fat
vacuolated hepatocytes, was noticed in entire
analyzed material. Focal fatty vacuolization of
hepatocytes was reported after exposure of fish
to a variety of different carcinogenic agents
(Hendrick et al. 1984). This lesion is supposed
to precede other changes in the development of
neoplasia (Hinton et al. 1992). Liver lesions
that appear as "ground glass cell" foci of cellu-
lar alteration were registered in bleak

inhabiting the same collecting sites
(Roganovic-Zafirova & Jordanova 1998)
which indicate the notability of this single
evidence.

Part of the inflammatory lesions seen in the
surveyed Ohrid minnow moranec livers were
clearly associated with the presence of some
helminths and mixosporeans. The rest of peri-
vascular and peribiliar infiltration of lympho-
cytes and other leukocytes were not related
with any visible etiological factor. Toxicant
induced injury, as possible inflammation-
provoking agent may not be excluded neither
proved with certainty. The liver as a tissue in
which lymphocytic type of inflammation
commonly occurs may normally have resident
populations of lymphocytes in portal triads,
which vary in number according to animal
species (Meyers & Hendrich 1984). Induced
melanomacrophage centers in fish liver
indicate an immune response provocation in
various  pathological  states  including
anthropogenic stress (Hinton et al. 1992). In
the collected Ohrid minnow moranec, it can
not be taken as confident biomarker because
the parasitism can not be excluded. From the
same reasons, registered wide necrotic areas in
liver parenchyma mostly associated with
lymphocytic infiltration have to be interpreted
with caution.

The congestion of central veins and sinuses
was demonstrated with relatively high
prevalence although with much less incidence
then in Ohrid bleak collected from the same
polluted areas in Lake Ohrid (Roganovic-
Zafirova & Jordanova 1998). From the similar
reasons that were considered in cited bleak
liver study this finding could not be considered
hepatotoxic lesion with certainty. The finding
of fibroid degeneration in the walls of medium
an larger vessels registered in few investigated
liver sections is probably result of a local
antigen-antibody reaction (Meyers &
Hendrich 1984).
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Fig. 1 A small area of focal alteration containing vacuolated hepatocytes (doted circle) near a central vein
(CV) H&E x400

Ci.1 Man ¢okyc Ha KNeTouHa aiTepaluja cO BaKyOJM3HPAHM XENATOUMTH (TOUKeCTa JIMHHja) BO
Gnu3uHa Ha neHTpansa Besa ( CV). H&E x400

Fig. 2 A medium vessel in liver parenchyma showing thickened walls with fibroid degeneration (arrows) H&E
x400

Cn.2 Cpepen KkpBeH cajl BO XeNaTaNHMOT NapcHXMM cO (PUOPHHOMIHA [ereHepanuja Ha SHIOT
(crpenkn) H&E x400
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Fig. 3 Section through a wide inflamed area in liver parenchyma surrounding two bile ducts (BD) and a blood
vessel (BV). Note the presence of a melanomacrophage center (MC) H&E x400

Cn. 3 Tlpecek HM3 IWIMPOK PEerdoH Ha MHGIAMaTOpPHAa peakiHja OKOMy JBa XOJN4HK KaHamu (BD) u
KpBeH cafi (BV) co npucycrso Ha MenaHoMakpocpares ueHrap (MC). H&E x400

Fig4 Section of a fibrous granulomata around a parasite remnant (PR). EC - epithelioid cells, LC —
leukocytes, P- parenchyma. H&E x400

Cn. 4 Tlpecex Ha huGpouaeH rpaHyIoM oKony ocraTok Ha napasaT (PR). EC —enuTenougsu kneTku,
LC —neykouutH, P —napenxuMm. H&E x400
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Fig. 5 A group of proliferated bile ducts with various sizes surrounded by stromal tissue in an otherwise
normal parenchyma (arrows) H&E x400

Cn.5 Tpyna Ha nponugepupany >KOMYHA KaHATH CO PA3NHYHU TUMEH3HH ONKPYXeHN co (pubposHu
KIIETKH BO HOpMaJeH mapeHxuM (crpenku). H&E x400

Fig. 6 Bile duct proliferation associated occasionally by karypiknotic necrosis and complete wall lysis (arrow)
H&E x400

Cn. 6 Ilpomucdpepauuja Ha >XONYHE KaHAIH aconupaHa €O KapHONHUKHOTHYHA HEKPO3a U KOMIUIETHO
TU3KUparse Ha GUIIHjapHUTE SUOBH Kaj HEKOU Off HUB (crpenka). H&E x400
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CONCLUSION

Ohrid minnow moranec individuals collected
from polluted areas in Lake Ohrid showed
various liver lesions. The extensive
granulomata and leukocytic inflammations
surrounding blood vessels and bile ducts were
registered as a prominent histopathological
finding. Occasionally associated with parasitic
infestation this finding is not obviously

correlated with contamination effects. Bile
duct proliferation may be considered a specific
chronic response to the pollution. The quality
and the quantity of registered liver lesions
indicated toxicopathic susceptibility of this
endemic fish species to present contaminants
in Lake Ohrid, which need to be verified in
further investigations.
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JE3WH BO IIPHUOT PO HA MOPAHEIIOT
(Pachychilon pictus Heck. ef Krer) Ol HEKO KOHTAMMWHUWUPAHHU PETMOHU HA
OXPUIACKOTO E3EPO. XUCTOITATOJIOMKA CTYOIUJA

HNannna POTAHOBUK -3A®HPOBA 2
u Upena TABYMOBCKA -BACUJIEBA '

' Mncrutyr 3a 6uonoruja, llpuponso -maremarnyxk u daxynrer, Ckomnje
2 Xunpo6uoaomkn 3aso, Oxpup

PE3MME

Bo Tex Ha 1995 roguHa 6ea xonekuuoHupanu 53 eguHkH Ha OXpHACKE MOpaHel BO
permonor Ha [I'pamnuna u Kawmanor Crygenyuiura npu mTo Oelue W3BplUIeHa
XMCTOMATONOIIKA aHajli3a Ha MOBEKE BHTAllHM OpraHW Kaj OBO] EHAEMHYEH BHM Off
OxpupckoTo e3epo. Bo 0BOj TPyJ| ce NPe3eHTHPAaHU HAOAMTE PETHCTPHPAHM BO UPHHOT APOO
Ha ncnuryBaHuTe eauHky (Tabena 1) U AUCKYTHPAHO € 3HAYECHETO Ha JOOHEHUTE pe3yiTaT
3a eBajyalija Ha OMOJIOLIKHOT OJOrOBOP HAa MOPAaHELOT Ha NPUCYTHATA MONYLHja BO
OxpupckoTo e3epo. Op 0BOj acmeKT NMOoceOHO BHUMaHHWE 3acly:KyBa IOjaBaTa Ha IpPOJIH-
(hepalmja Ha KOMYHUTE KaHAIM M XONaHrHOGUOpPO3a Kaj HEKOH Off HCIUTYBAHUTE EIUHKU
(Cn. 5 u 6), mTo MOXKe fja ce cMeTa 3a cneluUyYeH XPOHHYEH ONrOBOP Ha 3arafyBarheTo.
WudnamMaTopHE peakldd U MojaBa Ha TpaHy/IOMH BO HPHOAPOOHHOT MapeHXHM, BO AeNl Of
NpeceluTe acoUMpaH cO NMapasuTHU HHecTaluy, Oellle 3a4ecTeH ¥ eKCTeH3UBHO MPUCYTEH
Haon, (Cn. 3 u 4). Kaj efHa Oof HCIHTYBaHATE EeJUHKH PETUCTPHPAH € (DOKYC Ha KJIETOYHA
anrepauuja (Cn. 1) mTo MOXe fja yKaXXyBa Ha NpeHeomIacTHyeH rnpouec. Perucrpupanute
XelmaTaJIHM JIe3WH Kaj MOpaHeloT cyrepupaaT OCETIMBOCT Ha OBO] €HEMHYEH BHJ Ha
KOHTAMUHAHTUTE TPUCYTHM BO 3arafieHuTe peruoHd of Oxpuckoro esepo wto 6Hapa
BepuHKalyja BO MOHATAMOLIHU TOOINICEXKHU UCTPa JKyBarha.
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