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Essential oils of various plant species rich in carvacrol
have several ethnomedical uses for various diseases
in Turkey. Carvacrol, which was obtained by fractional
distillation of Origanum onites L. essential oil was tested
for lung tumors induced by DMBA in rats in vivo and
it was found to have strong antitumor activity at 0.1
mg.kg™li.p. Although the mechanism of action of an-
titumor activity of carvacrol was not investigated in this
study, evidences for an inhibitory effect on angiogenesis
were observed.

Karvakrol'ce zengin gegitli bitkilerin ugucu yaglar,
Tiirkiye'de cegsitli etnomedikal amaglarla kullanil-
maktadvr.  Origanum. onites L. ugucu yagindan
Sraksiyonlu distilasyon teknigi ile elde edilen karvakrol’un
(0.1 mg.kg-11i.p.), stcanlarda DMBA ile olugturulan
pulmoner tumorigenez iizerinde kuvvetli bir inbitor
etkiye sahip oldugu buluronugtur. Karvakrolun antitiimor
etkisinin imnekanizmas: bu calismada arastirilmargs
ise de, anjiyojenez iizerinde etkiye sahip olabilecegine
iliskin veriler elde edilmigstir.
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Introduction

Carvacrol is an oxygenated monoterpene
which constitutes the main component of many
essential oils of Labiatae including Origanum,
Satureja, Thymbra, Thymus and Corydothymus
(1). Tt was reported to have antibacterial and
antitungal (2-4), analgesic (5), antioxidant (6),
anthelminthic, antiparasitic (7) activities and
as an antidote (8). Recently the essential o1l
of Origanum onites L. which is high in
carvacrol content (9) and carvacrol (10) were
shown to have cytotoxic activities in vitro.
To the best of our knowledge, there is no
previous report about the effect of carvacrol
on tumors and carcinogenesis in vivo.

In this study, antitumor activity of carvacrol
was investigated against lung tumors induced
by DMBA in vivo.

Materials and Methods

Animals and Test Materials

Adult Wistar albino rats of either sex (200-250 g;
four animals for each group) were used in this study.
They were housed in ventilated rooms with a4 room
temperature of 20 2 °C. All the experimental animals
were fed with standard diet and water ad libitun.
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Carvacrol (99.3 % purity) was obtained by fractional
distillation of the Origanum onites L. collected from
West Anatolia. The test material was dissolved in neutral
sterile olive oil prior to application (0.1 mg.kg1ip.)
which is applied for four times in eight days. 9,10-
Dimethyl-1,2-benzanthracene (DMBA, Slgmd St.Louis,
MO, USA) was dissolved in sesame oil (§ mg. kg'l s.c.)
and applied only for once to induce lung tumors in vivo.

Control groups received olive and sesame oil and
%0.9 NaCl alone and colchicine was used for standard
antitumor agent (0.4 mg.kg'! i.p.) 3 days in a week
Each group used in the study consisted of four ani-
mals.

Morphological and microscopical techniques

All the animals were killed by cervical dislocation
under light ether anesthesia and lungs were evaluated
macroscopically and microscopically under a photo-
microscope (Olympus, Japan).

Results

The macroscopic and microscopic evaluations
of the lungs of DMBA group was observed
to develop tumor-like appearances which was
in dark red and brown color. At the margins
of lungs, highly vascularized areas were also
evident resulting in the loss of transparency
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Fig. 1 Photomicroscopic appearance of lungs of the DMBA (reated rats, a) x20; b) x40.

and smoothness (Fig.1) whereas in control
group in which only %0.9 NaCl was applied,
there was no tumor development and typical
healthy lung appearance was observed as
expected (Fig. 2). In olive oil and sesame oil
groups, tumors were absent, but the color of
lungs were darker than NaCl group and the
margins of lungs were not smooth. On the
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other hand, lungs of colchicine treated group
were observed to have tumor like appearances
at the surface of lungs, but much more less
than DMBA group and also they were darker
than NaCl treated group (Fig. 3). In the
carvacrol treated group, all the lungs were
observed to be healthy as observed in NaCl
group. The most striking appearance was
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Fig. 2 Photomicroscopic appearance of lungs of the % 0.9 NaCl treated rats, a) x20; b) x40.

the transparent and smooth margins of the
lungs indicating the complete loss of tumor
development (Fig. 4).

Discussion

In this study, carvacrol was shown to possess
antitumor activities on lungs induced by DMBA.

To the best of our knowledge, this is the first
report on the antitumor effect of carvacrol
in vivo. Its mechanism of action has not been
studied, which requires further investigations.

On the other hand, analgesic effects (5)
and also mast cell degranulation inhibiting
actions of carvacrol and carvacrol rich essential
oils (unpublished observations) indicate a
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Fig. 3 Photomicroscopic appearance of lungs of the colchicine after DMBA treated rats, a) x20; b) x40,

possible effect of carvacrol on calcium mac-
hinery of the cells. It is known that intracellular
free calcium plays an important role in mi-
togenesis (11,12), analgesia (13) and degra-
nulation which is actually an exocytosis (14)
thought to be involved in the mechanism of
action of carvacrol.
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Although an inhibition of tumor development
was observed in the colchicine group, the
presence of tumor-like structures indicating
the antimitotic activity by the inhibition of
cell skeleton (15) did not completely abolish
tumor development. On the other hand,
carvacrol showed a complete inhibition and
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Fig. 4 Photomicroscopic appearance of lungs of the carvacrol after DMBA treated rats, a) x20; b) x40.

regression of tumor development suggesting  References
the lack of action of carvacrol on cellular )
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of carvacrol were also observed which may Eﬁ&ggﬁ)oiﬁuf 11&?:7’13(1313.92%1 1117
also have a link with calcium metabolism, being (1986) ’ T

an additional effective mechanism in the an-
titumor activity of carvacrol.
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