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The epidermis mitochondria ultrastructure evaluation
of the etretinate-treated white rat

Etretinate belongs to the group of drugs known as retinoids which are vitamin A
derivates. It is a representative of second-generation retinoids, i.e. a synthetic, aromatic
analog of transretinoic acid. An indication for the oral therapy with etretinate (Tigason)
are severe forms of psoriasis, genodermatoses and a number of other dermatological dis-
cases. The administration of etretinate induces clinical effects and morphological altera-
tions in the structure of both pathological and healthy epidermis in men and animals,

The aim of the present work was to examine the influence of etretinate
(Tigason) long-term various doses treatment on the ultrastructural design
of the mitochondria of white rat’s epidermis.

MATERIAL AND METHODS

The studies were carried out on white Wistar rats of ca 300 g body weight. The ani-
mals were given the vitamin A derivate retinoid — etretinate, which is a synthetic, aro-
matic analog of transretinoic acid. The drug was administered intragastrically through a
stomach tube over 28 days. The drug was administered in low doses causing no clinical
effects in the animals. The rats made three experimental groups. The drug doses were:
2 mg/kg b.m./24 h in the experimental group I; 4 mg/kg b.m./24 h in the experimental
group II; and 6 mg/kg b.m./24 h in the experimental group III. The control animals were
given, respectively, distilled water. After the period of drug application animals were
anaesthetized in ether narcosis and specimens of epidermis were taken up for observa-
tion in the transmission electron microscope Tesla BS 500.
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number and size of the mitochondria was probably the effect of hypertrophy and
hyperproliferation of the epidermis cells. The alterations in the ultrastructural design
were the result of increased energetic requirement.

DISCUSSION

The wide use of retinoids in dermatological treatment is the result of their regulatory
impact on the proliferation process and the differentiation of the epithelium. The influ-
ence of these drugs on the cell is complex and differs in the healthy and pathologic epi-
dermis (3). Retinoids control life processes of the cell through initiating or inhibiting
gene expression (2). They initiate signal transduction where the mediator, acting as a
transcription factor at the same time, is the nuclear receptor activated by the ligand. In
reply to the signals received from the cells, the transcriptive factor, i.e. the nuclear
receptor, regulates gene transcription, activating or inhibiting their expression (3). In
healthy skin changes induced by a long-term administration of retinoids are observed
mainly in the epidermis (1), whereas no significant impact on the morphological or ul-
trastructural design of healthy proper skin was revealed. Such alterations are found pri-
marily in the reproductive layer of the epidermis and they concern mainly the nuclei of
mitochondria cells and the intercellular junctions and spaces. In the foregoing experiment
the increase in the number and size of the mitochondria was probably the effect of the
epidermis cells hypertrophy and hyperproliferation, and the alterations in the ultrastruc-
tural design resulted from an increased energetic requirement of the cell and from inten-
sified processes of oxidative phosphorylation.

CONCLUSIONS

An increase in the mitochondria number and size as well as changes in
perinuclear localization were observed. These changes caused indentation
of the nuclear areola towards the inside of the nucleus. In the mitochon-
dria matrix microgranular material was found.

Application of etretinate modulates the ultrastructural status of the
epithelial mitochondria. The dose of the administered drug correlates with
the mitochondria ultrastructural design changes and the degree of ul-
trastructural alterations in the other organelle of the reproductive-layer
cells of the epidermis, which were demonstrated in the foregoing experi-
ment.
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SUMMARY

Etretinate belongs to the group of drugs known as retinoids which are vitamin A
derivates. It is a representative of second-generation retinoids, i.e. a synthetic, aromatic
analog of transretinoic acid. The administration of etretinate induces clinical effects and
morphological alterations in the structure of both pathological and healthy epidermis in
men and animals. The aim of the present work was to examine the influence of long-term
various doses of etretinate (Tigason) treatment on the ultrastructural design of white
Wistar rats epidermis mitochondria. The mitochondria turned out to be reacting to
Tigason. The drug dose-dependent changes as well as the ultrastructural mitochondria
design, and the degree of other ultrastructural reproductive epidermis layer alterations
cell organelle were observed. The increase in the mitochondria number and size was
noticed. We concluded that etretinate application modulates the ultrastructural status of
the epithelial mitochondria, and the administered drug dose correlates with the mito-
chondria ultrastructural design changes and the degree of ultrastructural alterations in
the other organelle of the epidermis reproductive-layer cells.

Zmiany ultrastrukturalne mitochondriéw naskérka szczura bialego
poddanego dzialaniu etretinatu

Etretinat jest lekiem nalezagcym do grupy pochodnych witaminy A. Jest on retinoidem
drugiej generacji, tj. syntetycznym, aromatycznym analogiem kwasu transretinowego. Po-
dawanie etretinatu prowadzi do zmian morfologicznych w obrebie zaréwno zdrowego, jak
i patologicznie zmienionego naskdrka u ludzi i zwierzat. Celem pracy jest badanie wplywu
dlugotrwalego podawania réznych dawek etretinatu (Tigason) na zmiany obrazu ultra-
struktury mitochondriéw naskérka szczura biatego rasy Wistar. W przebiegu do$wiadcze-
nia zaobserwowano zmiany obrazu ultrastruktury mitochondriéw zalezne od dawki leku.
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Wystapil wzrost liczby i wielkosci mitochondriéw, obserwowany przede wszystkim w war-
stwie rozrodczej naskérka. W wyniku przeprowadzonego do$wiadczenia stwierdzono, ze
mitochondria warstwy rozrodczej naskdérka szczura bialego sa wrazliwe na podawanie
etretinatu, a natg¢zenie zmian ultrastrukturalnych zalezy od dawki leku.



