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Erythrocytes are a routinely used model to study the toxicity of new chem-
icals, in particular fish erythrocytes are useful simple models because they pos-
sess nuclei, mitochondria and other organelles typical of somatic cells. These
cells are not thus simple contain hemoglobin but they are also able to maintain
complex cellular processes, including protein synthesis and oxidative metabo-
lism.

Contrary to mammals and birds, a multiplicity of hemoglobin components
is present in fish erythrocytes. This multiplicity may be related to the fact that
hemoglobins have to provide oxygen for different purposes, namely the meta-
bolic demands and the operation of the swim bladder.

In the case of erythrocytes from Salmo irideus trout, there are four differ-
ent hemoglobin components characterized by functional differences which have
been correlated to a different physiological role. These hemoglobins are prone
to oxidation, either as purified proteins or in the whole cell. This property per-
mits, similarly to what occurs in subjects with unstable hemoglobin, to follow
the autoxidation process over a relatively short time and to investigate the rela-
tionship between met-Hb formation and impairment of cellular structures in
erythrocytes.

It is well to point out that hemoglobin auto-oxidation results in the libera-
tion of superoxide anion, and thereby of products such as HO» or hydroxyl
radicals, which can be derived from superoxide anion itself. Also it is possible
to induce a condition of endogenous oxidative stress by promoting mitochon-
drial membrane depolarization and thus a decreased mitochondrial functional-
ity. Thus these processes are of particular interest for studying the oxidative
damage on different cellular compartments (cell membrane, nucleus etc.).

228



Met-Hb formation may be used as an early marker of oxidative status of
erythrocytes and this parameter could provide a useful and rapid index to mon-
itor both, pollutant toxicity and the efficacy of an eventual antioxidant treat-
ment. In fact, an improvement in RBC redox status should delay the extent of
met-Hb formation.

The nucleated trout erythrocyte represents also a stimulating cellular
model to study oxidative damage associated with senescence processes. It is
known that there is a correlation between the density of erythrocyte subpopula-
tion and ageing.

Keeping in account the upon described characteristics we used trout eryth-
rocytes (and their subpopulations) to study physiological processes and the in-
teraction of important environmental contaminants. Several papers on this field
have been published in international journals by our research group in the past
years.

Hence, the nucleated trout erythrocyte represents a stimulating cellular
model to study pollutant toxicity. In addition, this model permits to determine
in vitro the antioxidant efficacy of natural or synthetic compounds and hence to
attenuate oxygen radical-induced damage.

BU3YAJIN3ALIIUA KOMINVIEKCOB OJHOCTEHHBIX
YI'JIEPOAHBIX HAHOTPYBOK C JHK B KIIETKAX METOAOM
CIIEKTPOCKOIINHU KOMBUHAIIUOHHOI'O PACCESAHUSA

Bacuawes H.B.!, Illy6a M.B.%, I'oay6esa E.H.!, Kyaarosa T.A. !,
Yepenkesnu C.H.'

' Benopycciuii 2ocyoapcmeeniotii ynusepcumem, Munck, Berapyce
’Hayuno-uccnedosamensckoe yupesicoenue "HUncmumym adepnvix npobnem”
benopyccroco eocyoapcmeennoco ynusepcumema, Munck, berapyco

Yraeponusie HaHOTpyOKH (YHT), mposiBisionne yHUKaIbHBIE (H3HKO-
XMMHYECKUEC CBONCTBA, ABJISFOTCS MEPCICKTUBHBIMU 00BEKTAMHU JUTS PEIICHHS
psina 3agad B Ouonorun u MmeaunuHe [1]. [Tokazano, yto YHT moryt ObITH Hc-
MOJIb30BaHbI B KAYECTBE KapKaCHOT'O MaTepralia B MHKCHEPUH KIETOYHBIX TKa-
HE#H, U1 co3manus OMOCEHCOPOB, IS AAPECHOM JTOCTaBKA OMOJIOTHYCCKH-aK-
TUBHBIX BEIIECCTB W BU3yaTH3alUH KIETOK M CyOKIETOYHBIX CTPYKTYp [2]. [Ipn
ucnonb3oBannu YHT HE0OX0AMMO 3HATH TUHAMUKY MPOHUKHOBEHHUSI, pacmpe-
nenenus U perpagaund YHT B kierkax. DTO NO3BOJMUT BBISIBUTH MEXaHU3MBI
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