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Abstract: The objectives of this study were to determine the possible effects of mixed therapy plus the
application of tetracycline on Squamous Cell Carcinomas (SCC) in dogs. Ten Anatolian shepherd dogs (Kangal
dogs) with naturally occurring SCC were treated with Tetracycline (TC) both topically and parenterally.
TC was applied topically m a zinc pomade with miscellaneous agents mncluding salicylic acid
betamethasone and zinc oxyde plus vaseline and parenterally via mtravenous injection at a dose of
3 mL/kg/day for 10 days. The healing effects of this treatment procedure were measured by histopathological
observations. At the end of 3 weeks, three dogs (30%) showed significant improvement and no tumor

recurrence after treatment.
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INTRODUCTION

Squamous Cell Carcinoma (SCC) 13 a malignant ttunor
of squamous epithelium (epithelium that shows squamous
cell differentiation) and a form of carcitomanous cancer
occurs in many different organs, including the skin, lips,
mouth, esophagus, urinary bladder, prostate, lungs,
vagina and cervix (Becl, 1992, Boonkitticharoen et al.,
1997, Head, 1990; Todoroff and Brodey, 1979). Despite
having a common name these cancers are unique,
each with a different manifestation and prognosis
(Boonkitticharoen et al., 1997, Chang et al, 1998,
Chenau et al, 2009). Though, SCC can generally be
treated by excision or surgery, nonsurgical treatment
options of cutaneous SCC include topical chemotherapy,
topical immune response modifiers, photodynamic
therapy, radiotherapy and systemic chemotherapy
(Bellnier et al., 1993; He et al., 2008; Magne et al., 1997,
Payne et al., 1996). The use of topical therapy and PDT
is generally limited to premalignant and ir situ lesions
(McCaw et al., 2000, Meyer et al., 1991; Peaston et al.,
1993; Wenig et al., 1990). Additionally, radiation therapy
15 the primary treatment option for patients for whom
surgery 1s not feasible and it 15 an adjuvant therapy for
patients with metastatic or high-risk cutaneous SCC. At
this time, systemic chemotherapy with different drugs 1s

used exclusively for patients with metastatic disease
(Jerant et al, 2000, Mcleay and Walske, 1962,
Motley et al., 2002; Stulberg et al., 2004; Tang et af.,
2009).

This study was undertaken to determine the
effectiveness of treating naturally occurring skin SCCs in
dogs using tetracycline. Recent studies have shown
that Tetracycline (TC) compounds can be effective
on gene expression system which is responsible for
carcinogenesis. Furthermore, TC has been shown to
inhibit angiogenesis in both humans and animal models
(Donsky, 1965, McLeay and Walske, 1962). SCC of the
skin 1s also one of the most common skin cancer
problems among Turkish Kangal dogs i the
Afyonkaralisar Province of Turkey. In this study, 10
Kangal dogs with SCC of the skin were studied to
evaluate both the systemic and topical administration of
TC along with a zinc pomade with miscellanecus agents,
including salicylic acid for healing malignancy.

MATERIALS AND METHODS

The study was conducted on 10 client-owned Kangal
dogs in Afyonkaralisar Province. The 6 male (n = 6) and
4 female (n = 4) Kangal dogs (body weight 43-68 kg; age
3-8 years) with naturally occuring SCC were treated.
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According to owners information, the symptoms of
the disease began 3-8 months after their purchase from
different areas of Turkey. Throughout the study, the dogs
were maintained m the same field conditions were allowed
to eat their regular diet including chicken meat, bread and
milk and did not receive any type of medication or
nutritional supplements.

Diagnosis of SCC

Source of samples: Tissue samples were swrgically
collected from the lesions on the skin to be examined for
tumor cells. Both obtaining and measuring samples were
accomplished under pre-anaesthesia which consisted of
admimstering atropmne and xylazine as pre-anaesthetic
agents. Tissue samples were stored in 10% buffered
formalin solution.

Histopathology: All the dogs had histopathologic
evidence of tumors and all tumors were
histopathologically confirmed to be SCCs. The tumors
had been detected 3-8 months prior to presentation and
none of the tumors had been locally excised during that
period. Physical and laboratory examinations mdicated
that neither the spread of tumors from their local areas nor
organ failure would limit any of the dogs™ lifespans. All
tumors were thicker than 1 cm. The diameters of tumoral
formations were measured with the help of a caliper
after the tumoral area had been cleaned and shaven
(McCaw et al., 2000).

Treatment procedures: Oxyetracycline (30 mg)-Polimycin
B (10000 units) (Terramycin skin ointment-Plizer Turkey)
along with enjectable tetracycline (Pan-Terramycin
Enjectable-Pfizer Turkey).

Having cleaned and dried the areas to be treated,
TC along with miscellaneous agents listed below were
generously applied topically until the skin was thoroughly
wet. The mixed solution was applied twice daily, once
in the morning and once in the evening for 3 weeks.
All also treated with tetracycline
Subcutaneously (SC) at a single dose of 3 mL/kg/day for

ammals  were
10 days. The following miscellaneous topical agents were
used for 3 weeks:

Salicylic acid 5% pomade plus 1 mg mometazon
furcat (Momesalic pomad-Bilim Tac-Turkey)
Betamethasone 0.1% (Dermakord 20 g, Deva-
Turkey)

Zinc oxyde 10% plus vaseline 90% (Oxid de Zinc
pomad, Lokman-Turkey)

420

RESULTS AND DISCUSSION

stained with
Hematoxylin-Eosin (HE) were reviewed under a light
microscope. Best differentiated ecsinophilic cytoplasm of

Tissues obtained from the lesions

tumor cells in the microscopic dermal stroma grown right
in the dermis m the center of the islets of keratimization
(keratin pearls) was formed. A small number of mitotic
figures 1n tumor cells were encountered. Keratin pearl
formation between the dermis with the formation of new
blood vessels contamned the majority of inflammatory cells
consisting of macrophages and neutrophil leukocytes
(Fig. 1).

Where located, tumors could be easily treated by
TC therapy. Therefore, the dogs with SCC were good
candidates for topical application of TC along with the
zine pomade. In this study, most lesions clearly began to
heal by week 3 m three ammals (30%) after treatment and
continued during this study.

Two dogs (20%) were sent to another city 300 km far
from Afyonkarahisar Province in consequence of some
reasons. One of them was reported to have healed
significantly after 6 months (we did not consider this dog
as among the recovered animals for we could not seen
him) while the other ones were dead. Other two dogs
(20%) showed no apparent benefit from TC 2 months after
treatment, they showed recwrrence or residual tumors
and were euthanized. At the end of 3rd month after
treatment, the other three dogs were also dead.

The results of this study confirmed that the affimty
of TCs for tumor tissue and indicated that the systemic
administration of these compounds was a reliable and
reproducible method for the treatment of squamous cell
carcinoma located on the skin. Although, MclLeay ef al.
(1962) reported that no clinical effect of TC concentrated
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Fig. 1: Arrows indicate well-differentiated Squamous Cell
Carcinoma (SCC) in the dermis keratin pearl
formation, HEx400
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in tumors was observed, a study by Vassar et al. (1960)
using an ultraviolet light microscope indicated that TC
was sequestered extracellularly by tumor tissue.

Preliminary ultraviolet microscopic slides seem to
delineate TC in the cytoplasm of tumor cells
(Magne et al., 1997). Fluorescence was seen up to 10 days
after discontinuing admimstration of the drug. Beyond
this period, the mtensity of fluorescence faded. After
fluorescence had disappeared, biological assays indicated
that TC was still present within the tumor but to a lesser
degree (McLeay and Walske, 1962).

Neither metastasized nor systemic tumor effects
were observed during the study was a remerkable find
treatment with TC plus the other drugs. Recent studies
have shown that TC compounds could be effectieve on
gene expression system which i1s responsible for
carcinogenesis. Furthermore, tetracycline has been shown
to inhibit angiogenesis in both humans and animal
models. It 1s possible mechanism for these effects may
be the specific targeting of adherens junctions by
tetracycline, inducing the expression of VE-cadherin and
decreasing its phosphorylation on the membranes of
endothelial cells (Fainaru et al., 2008).

TC mixed therapy of dogs indicates that tumor
response is similar to response in humans (Beck, 1992). Tt
might also describe the development of a doxycycline-
mnducible recombmant plasmid (pBPSTR3-FlagX) with
the full-length HBV X gene and all components of the
tetracycline-on ("Tet-on™) gene expression system
(Tang et al., 2009). Tt characterized the p53-dependent
secretome of a lung tumor model in vitro (H358 human
nonsmall cell lung adenocarcinoma cell line with a
homozygous deletion of p53) and demonstrates that the
modulation of exported protemns can also be detected
in vivo in the plasma of tumor-bearing mice. It used a
clone of H358 that had been stably transfected with a
tetracycline-inducible wild-type p53-expressing vector.
iTRAQ labeling and LC-MALDI-MS/MS
analysis, researchers 1identified 909 proteins released
invitro by the cells, 91 of which are p53-modulated.
Three proteins (GDF-15, FGF-19 and VEGF) were also
investigated in H338/TetOn/p53 xenograft
(Chenau et ai., 2009).

In other studies, researchers (Grant ez al., 1997) have
claimed that photodynamic therapy was an effective but
non-selective treatment for superficial cancers of the oral
cavity.

Using

mice

CONCLUSION

Although, the value of thus procedure remains limited
since the tumor must be superficially located in the skn,

421

the results of this study confirm the affinity of TCs for
tumor tissue and indicated that the systemic and topical
administration of these compounds was a reliable and
reproducible technique for the treatment of squamous cell
carcmnoma of the skin.
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