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Abstract
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SOCIETY Capillariasis is one of the many parasites which can infect different fish tissues including the liver.
The aim of our study is to demonstrate incidence of hepatic capillariasis in the population of barbel
(Barbus rebeli) from the river Crni Drim, histopathological features of the liver of infected barbels,
as well as associations of the infection with macrophage cells, involved in the non-specific immune
response in fish. We use stereological methods to document the percentage of liver that is occupied
by parasitic eggs and macrophages. Capillariid eggs were found in the liver of 68% of examined
barbells. Investigations of histological slides showed that the intensity of infection varies, from one
to 150 eggs per slide of liver tissue. They occupied 0.01% to 24.3% of the liver parenchyma volume.
Necrosis, lymphocyte infiltration and fibrosis were weakly associated with capillariasis infection.
Pigmented macrophages were found often in association with the parasite eggs. Significant positive
correlation was found between the presence of capillariasis eggs and the macrophage amount.
Such findings were not recorded for any fish species infected with capillariasis according to our
knowledge. Moreover results of parasitic infections in barbel fish in the river Crn Drim can serve to
warn fishermen and local citizens of potential risk to their health.

Keywords: parasites, fish, liver, pigmented macrophages

Kanunapujasata e egeH o4 MHOryTe mMapasuTy KOM MOXaT Aa MHbUUMpPaaT pasfivyHu TKMBa Kaj
pubuTe, BKAy4yBajKu ro u LUpHMOT Apo6. Llen Ha HalweTo uctpaxysarbe belle Aa ja onpenenvme
3acTaneHocTa Ha xenaTvyHaTa Kanuiapuvjasa kaj nonynaumjata Ha upHa mpeHa (Barbus rebeli) on
pekata LlpH [dpuM, XMCTOMATOMOWKWUTE MPOMEHW BO LPHMOT APO6 Kaj MHbUUMpPaHUTE pubu,
Kako M acouujaumjata nomery napasutckata UH@EKUMja U MakpodarHute KAeTKU MHBOMBUMPAHK
BO HecneumduyHMoT MMyH ofrosBop kaj pubute. CO MpuMeHa Ha CTEPEOsIOWKM MeToau ja
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AOKYMeHTMpaMe npoleHTyanHaTa 3acTaneHOCT Ha napasuTckuTe jajua u MakpodaruTe
BO UpPHMOT Apob. Jajua on kanwunapujasa ce npoHajaeHn BO LpHWMOT Apob kaj 68% opn
WNCNUTYBaHUTE LUPHN MpeHu. cnuTyBareTo Ha XMCTOMOLKUTE MpenapaTty nokaxa Aeka
WHTEH3UTETOT Ha napasuTckaTa MHdekuunja Bapupa oa eaHo Ao 150 jajua Ha npecek.
Jajuata okynupaaT oa 0.01% po 24.3% op BONYMEHOT Ha LpHWMOT Apob. Hekposata,
numdoumTHaTa nHGUNTpaunja n dubpurosata ce cnabo NPUCYTHU Kaj MHDUUMPaHUTE
eavHkW. MeryToa, npoHajaoBMe Jneka MWrMEeHTUpaHuTe Makpodaru ce 4YecTto BO
acoumjaumja co napasuTckmTe jajua. 3HayMTeNHa No3UTMBHA Kopenaunja nocTom nomery
NpUCYyCTBOTO Ha jajua o4 KanwuiapujasaTta u KoM4ecTBOTO Ha Makpodaru. Cnopes Hawwm
CO3HaHWja BakBaTa NojaBa focCera He e eBMAeHTUPaHa Kaj HueaeH Bua puba nHbuumpaHa
co kanwunapwujasa. MNokpaj oBa, AobueHUTe pe3ynTaTu 3a NapasuTckata uHdekumja Kaj
LpHUTE MpeHn og LipH lpuM nmaart 3a uen Aa rv npeaynpeaat pubonoBUMTE U TOKANHOTO

HaceneHne 3a OMacHOCTa Koja MoCTOM MO HUMBHOTO 34pasje.

Kny4yHu 360poBu: napasuntu, pubu, upH Apo6, nurMeHTMpaHn makpodarm

Introduction

The primary host of hepatic capillariasis
are rodents although it can be found in all
mammal species including humans (Fuehrer
et al. 2011). Capillariasis can also infect
fish species. In fish parasitic infection with
nematodes, such as capillariasis are an
important issue (Moravec 1994; Thilakaratne
et al. 2003; Sattary et al. 2005) because in
some regions they can represent a serious
health problem for humans including mortality
(Fuehrer et al. 2011). Parasites in fish can be
transmitted from fish to humans by eating
uncooked infected fish (Yong-Yill 2010).

In general, knowledge of capillariid
nematodes in fish species is scarce and often
they remain unidentified. However limited
information for capillariasis has been recorded
in the literature for some fish species (Sima
et al. 1996; Roganovic-Zafirova et al. 2003;
Moravec & Justine 2014).

In our previous research we found
hepatic capillariasis in barbel from the
Lake Ohrid for which we assumed that it is
probably Schulmanela petruschewskii species
(Roganovic-Zafirova et al. 2003). When
we examined the liver structure in barbel
(Barbus rebeli) from the river Crn Drim,
which outflows from the Ohrid Lake, we
discovered the same capillariasis eggs on light
microscopy level. The aim of this paper is to
demonstrate that the examined barbel species
are frequently infected by capillariasis eggs.
We will document their prevalence resulted by
parasite infections and hepatic pathology as
well as associations of the infections with non
specific immune response. Particular attention
was paid to the pigmented macrophages in
association with capillariasis eggs, which was
observed for the first time in the fish infected
with hepatic capillariasis.

Material and methods

In total 279 specimens of barbel were
collected along the river Crn Drim. The fish were
captured with electrofishing and transported
with an aerated container to the laboratory.
In the laboratory fish were killed by severing
the spinal cord. Weight (BW) and length (TL)
were recorded for the estimation of condition
factor (CF) according to the following formula
CF = BW x 100/TL3. The livers were removed
and weighed (LW) and immediately placed
in a Bouin’s fixative for 48 h. After fixation,
they were embedded in paraffin, according to
the standard histological protocol, sectioned
in 5 pm thick sections and stained with
Haematoxylin and Eosin (H&E). To estimate
the amount (relative volume) of parasitic
eggs and macrophages (MACs) within hepatic
parenchyma standard point techniques were
applied (Feere & Weibel 1967), according to
following formula:

V (structure, reference) = [P(s) x 100] + P(r),

where V_ is the percentage of the total volume
of a reference space occupied by one particular
given structure within that space, P(r) is
the number of points falling over a chosen
structural component, and P(s) is the total
number of test points lying over the reference
space.

The V, of each structural element was
estimated within a well-defined reference
space, which in this case was the entire liver
tissue. For manual point counting a square
lattice grid with 180 points was inserted into
the ocular of the Reichert microscope. From
each animal in order to quantify the amount
of parasites and macrophages at least 5 liver
tissue pieces were used, per animal. From
each block and from each section, 10-20 fields
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sampled systematically were quantified. In
total 50-100 fields per fish were point counting
The first file was selected with a random
number. Final magnification was 100x.

The obtained data was presented by the
mean value, accompanied by the standard
deviation. For statistical analyses Statistica
7 was used and with ANOVA we studied the
effect of parasite infection on the CF and the
LW of the fish. The ANOVA was followed by a
post hoc Tukey test. Correlation analyses were
used to find specific associations between
the amount of capillariid eggs and the MACs
amount. Differences were considered as
significant when p<0.05.

Results

The mean values obtained for BW, CF
and LW of the examined fish without (WP)
and with (P) hepatic capillariasis infection

with parasites (capillariasis eggs) have
higher statistically significant (p<0.01) LW
compared with uninfected fish. Investigation
of histological slides showed that intensity of
infection varies from one egg to 150 eggs per
liver tissue on a slide (Fig. 1). They occupied
0.01% to 24.3% of the liver parenchyma
volume. Histopathological investigation of
the barbel liver revealed a weak presence of
pathological disorders in the liver parenchyma.
Necrosis, lymphocyte infiltration, fibrosis and
cholangipatic changes were the only lesions
observed in the investigated fish. Necrosis
was observed in 13%, lymphocyte infiltration
in 9.7%, while fibrosis and cholangipatic
changes were detected in 4.8% of infected
fish. MACs were randomly distributed across
the hepatic tissue or more often in association
with eggs capsule (Fig. 2). Their V, ranged
from 0.03% to 5.08%.

A linear correlation analysis was
performed to check the associations between

are presented in Table 1. Fish infected

the presence of capillariasis and the average

Table 1. Body weight (BW)!, condition factor (CF) and liver weight (LW) in the barbel without

(WP) and with (P) hepatic capillariasis infection

Lesion Status BW (g) CF (%) LW (g)
WP 107.41 (53.82) 1.11 (0.152) 0.98 (1.02)
P 98.60 (52.72) 1.09 (0.155) 1.34 (1.11)"

Values are expressed as mean (standard deviation).
*Values are significantly different (p<0.01), according to the Tukey test.

Figure 1. A tissue section of the liver showing numerous
capillariasis eggs scattered through parenchyma.
H&E, Bar line 100pm
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Figure 2. In association with cluster of eggs pale yellowish
macrophage aggregates (MACs) can be seen. H&E,
Bar line 100pum

values of the amount of MACs. This analysis
revealed a significantly positive correlation
between these two parameters (r=0.245;
P<0.05).

Discussion

An adult hepatic capillariasis takes
residence in the liver tissue and there the
female produces eggs, which can be found in
the parenchyma and remain in the liver until
death of the animals (Fuehrer et al. 2011).
Capillariid eggs were found in the liver of 68%
of the examined barbels. Parasitic infection
has statistically significant (p<0.01) influence
the LW. The parasitic eggs were found solitary,
or more often several eggs surrounded by a
capsule, as it is noted in other fish species
with hepatic capillariasis (Sima et al. 1996;
Roganovic-Zafirova et al. 2003). Contrary to
the results of Roganovic-Zafirova et al. (2003)
we did not find any adult parasitic form which
could help us to make precise identification of
the capillariid species. Roganovic-Zafirova et
al. (2003) and Sima et al. (1996) observed
necrosis, inflammatory response and fibrosis.
Similar findings, fibrosis, necrosis and
sometimes granulomatous infection were
reported by Oliviera & Andrade (2001). In
the present study, reaction of the capillariasis
on the hepatic parenchyma was minimal.
Necrosis, lymphocyte infiltration and fibrosis
were weakly associated with parasite

infection. Moreover cholangiopatic changes
were extremely rare, only in 4.8% of infected
fish, compared to data from Roganovic-
Zafirova et al. (2003) where it is very often
associated with hepatic capillariasis. On the
other hand, compared to other authors we
found MACs randomly present in the hepatic
tissue, often in association with eggs capsules
and they occupied from 0.03% to 5.08% of
the liver tissue volume. Such findings were
not recorded for any fish species infected with
capillariasis according to our knowledge.

We found statistically significant increase
in the LW of fish with capillariasis eggs.
Investigation on MACs shows that significant
positive correlation exists between the
presence of capillariasis eggs and the MACs
amount. Presence of capillariasis eggs can
cause a loss of functional hepatic tissue (Sima
et al. 1996). Having in mind the number of
infected fish and amount of eggs within the
parenchyma, hepatic capillariasis in the
investigated barbel probably has an impact on
the examined barbel health.
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