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Abstract:

Role of the protein overexpression is very important in the
pathogenesis, diagnosis and prognosis of neoplasia. Cases of
overexpressionof p53andKi67 proteinswereinvestigatedin19ocular
squamouscell carcinomas (OSCC) indairy cows. Microscopically, in
Six cases the tumors were carcinomain situ (noninvasive carcinoma,
G0), andintheremaining 13 casesthetumorswereinvasivecarcinoma.
Thedistribution of invasive carcinomawas asfollows. G1, 1 (7.6%);
G2,1(7.6%); G3,3(23.0%); G4, 8(61.8%). Of the19tumors, 18 were
immunoreactivefor p53 (++), and 14 showed Ki67 expression (++). A
significant positive correlation was found between the percentage of
p53 stained nuclei and the degree of differentiation. The Ki67 index
showed asignificant negative correl ation with thehistol ogical pattern,
where the greatest proliferation was found in the most poorly
differentiated OSCC. As in human squamous cell carcinoma(SCC),
p53 overexpressionisfrequentinbovine OSCC, providing support for

apossibleroleof theproteinin the pathogenesis of thisneoplasm.

Introduction

Bovine ocular sqguamous cell carcinoma (OSCC)
isawell-characterized tumor incattle. Itisthesecond
most common cause of rejection dueto neoplasiaand
accountsfor significant economic losses4. P53 (also
known as protein 53 or tumor protein 53), isatumor
suppressor protein encoded by the TP53 gene. The
Ki-67 protein (also known as MKI167) is a cellular
marker for proliferation and it is highly associated
with cell proliferation. During theinterphase, theKi-
67 antigen can beexclusively detected withinthecell
nucleus, whereas during mitosis most of the protein
isrel ocatedtothesurfaceof thechromosome. TheKi-
67 protein is present during all active phases of the
cell cycle(G1, S, G2, and mitosis), but isabsent from
resting cells (G0)5. Gharagozlou (2007) described
most of the ocular neoplasms in dairy cattle are
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sgquamous cell carcinoma, which are generally
located in the nictitating membrane and pal pebral
conjunctivad. Epithelia cell proliferation and p53
mutation in bovine OSCC were investigated by
Carvalho et al. (2005). Investigations into
conjunctival sqguamous cell carcinomas of domestic
animals demonstrate that p53 overexpression could
berelated to UV-induced mutations of the p53 tumor
suppressor gene6. Jalva et a. (2006) studied Ki67
immunohistochemistry, proliferation subgroups
based on Ki67 immunoreactivity and standardized
mitoticindex(SMI). Thegroup with thelowest SMI
and Ki67 fraction had the best prognosis; and groups
with high SM1 had the poorest prognosis. The group
withlow SM1 and high Ki67 fraction had afavorable
prognosis.

Tofurther understandthegenesisof bovineOSCC
and its neoplastic transformation, abnormal expression
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of p53 and ki671 and the associated proliferation
index were assessed by immunohistochemically.

Material and M ethods

This study was conducted between November
2009 and October 2010. All animals under
investigation were female Holstein-Friesian dairy
cows, kept on dairy farms located around Tehran.
Environmental conditions are warm and dry in
summer and autumn and relatively cold in winter. A
total of 19 sampleswerecollectedfrombovineOSCC
and processed in atissue processor. Paraffin-embedded
tissue sections were stained using the Harris
Hematoxylin and Eosin (H& E) method. All tumors
werehistol ogicaly classifiedwithregardtomicroscopic
features, especially thedegreeof differentiation2, 7.

Differentiation was evaluated according to the
presence and intensity of keratinization, squamous
differentiationandislandformationandinvasiveness
of neoplastic cells. Tumors classified as GO were
noninvasive carcinoma with malignant transformation
of the epithelial cells in the basilar layer and, less
commonly, in the stratum spinosum. This form of
neoplasmwasconfined by abasement membrane. G1
tumors were well-differentiated neoplasms containing
numerous large keratin pearls, large islands with
obvious squamous differentiation and minimal signs
of invasion of the surrounding tissues. G2 tumors
were moderately-differentiated neoplasms with a
moderate degree of keratinization and differentiation.
They aso had ahigher number of poorly-differentiated
cells, exhibiting small- to medium-sized keratin
pearls and islands, and small islands of invasive or
noninvasive neoplastic cells surrounding the main
tumor. Tumors classed as G3 were neoplasms
consisting of individual cell keratinization, a few
small tumor islands, poor cellular differentiationand
deepinvasionfar fromthemaintumor. Thoseclassed
as G4 were neoplastic tumors consisting of small
hyperchromatic or spindle cells with little evidence
of sqguamous differentiation or keratinization.

Immunohistochemicd (IHC) andysiswasperformed
on al samples using polyclonal anti-human p53
antibody and ki67 anti-human antibody. For IHC
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staining, tissue sections were deparaffinized in
xyleneand rehydrated in graded ethanols. Theslides
were washed with 1x phosphate-buffered saline
(PBS) and subjected toamethanolic block to prevent
endogenous peroxidase activity6. To block
endogenous biotin, slides were treated with an
avidin-biotin block according to the manufacturer's
instructions(SCY Tek ,USA) and washed threetimes
in 1x PBS. The tissue sections were incubated with
the polyclona antibody for 30 minutes at room
temperature, followed by 10 minutesincubationwith
biotinylated anti-rabbit antibody. After twowashesin
1x PBS, slides were incubated for 5 minutes with a
streptavidin-peroxidase conjugate. After washingin
1x PBS, slides were treated with diaminobenzidene
chromagen substrate according tothemanufacturer's
instructions and counterstained with hematoxylin.
Slidesweredehydratedin serial ethanolsand cleared
in xylene, and finally coverslips were mounted with
permount. Relative staining intensity was eval uated
by a single individual without knowledge of any
survey responses. Intensity was categorized as
follows: (?) none or little nuclear staining, (+) <50%
of nuclei staining intensely, (++) >50% of nuclel
staining intensely.

Results

Gross pathology: Lesions were present in the
right eyeinten casesandintheleft eyein ninecases.
Macroscopically, the lesions were papillomatous
growthsof varying size. Over athird (37%) of tumor
lesionswereul cerated. Thelesionsvariedinsizefrom
a few millimeters (32%) to several centimeters
(69%), many of which had anodular or cauliflower-
like appearance (Tablel).

Microscopicaly, in six cases the tumors were
noninvasive carcinomain situ (G0). The neoplastic
cells displayed hyperchromatic nuclei, numerous
mitotic figures, pleomorphism and loss of polarity.
The squamous cells were noninvasive and confined
by abasement membrane. At thisstage, therewasno
invasion through the basement membrane by the
dysplastic keratinocytes, but microinvasion of
neoplastic cells to the stroma was observed in one
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Figure1l: Moderately dlfferentl ated bow neOSCC H&E. Note Figure 2: Poorly dlfferentl ated bovine OSCC H& E Note the
themitoticfiguresand pleomorphismwithformationof keratin mitotic figuresand typically bizarrecells. Bar =40 um.
pearls. Bar =40 um.

Figure 3: Moderately differentiated bovine OSCC Figure4: Poorly differentiated bovine OSCC immunohistochemistry.

immunohistochemistry. Nuclear pS3 immunoreactivity is Diffusepattern of p53immunostainingwithinthetumorisiand.
mainly seeninthe peripheral neoplastic cellsof tumor islands. Bar = 20 pm.
Bar =20 pm.
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Figure 5. M oderately differentiated bovine OSCC Figure 6: Immunohistochemistry of poorly differentiated
immunohistochemistry. Nuclear Ki67 immunoreactivity seen bovine OSCC. Diffusepattern of Ki67 immunostaining within
intheperipheral neoplastic cellsof tumor islands. Bar =20 um. thetumor island. Bar =20 um.
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Tablel: Clinical charactristic typesof ocular neoplsmsand tumor markersin 19 bovinetumor diagnosisand grade.

meer Location PEL;Ti%I;’I Shape Size Color (GH?S P53 Ki67
1 Karaj Province right eye papillomatous 4.5.2mm |gray-white] GO ++ negative
2 Karg Province lefteye |cauliflower-like, ulcerated| 6.7.5cm | gray-red G4 ++ ++
3 Varamin right eye nodular 3.4.2mm gray GO negative | negative
4 Ghazvin Province righteye |cauliflower-like, ulcerated| 5.5.3cm red G4 ++ ++
5 Kargj Province left eye cauliflower-like 4.4.3cm gray G4 ++ ++
6 Kargj Province right eye nodular 2.1.1cm white GO ++ negative
7 Karg Province left eye papillomatous 2.2.1cm gray GO ++ negative
8 Ghazvin Province left eye cauliflower-like 2.3.2mm |[gray-white]  G3 ++ ++
9 Ghazvin Province lefteye | cauliflowerlike, ulcerated| 2.2.3cm |gray-white] G2 ++ ++
10 Ghazvin Province right eye nodular 1.2.1cm |gray-white] G1 ++ ++
11 Ghazvin Province right eye cauliflower-like 3.3.4mm gray G2 ++ ++
12 Karg Province lefteye |cauliflower-like, ulcerated| 4.3.5cm | gray-red G4 ++ ++
13 Ghazvin Province righteye nodular 1.2.1mm |gray-white] GO ++ negative
14 Karaj Province righteye |cauliflower-like, ulcerated| 2.4.3cm |gray-white] G4 ++ ++
15 Karg Province righteye nodular 2.2.3mm |gray-white] G3 ++ ++
16 Karg Province lefteye |cauliflower-like, ulcerated| 2.3.3cm gray G3 ++ ++
17 Karg Province lefteye nodular 2.3.2cm gray GO ++ ++
18 Varamin Province right eye |cauliflower-like, ulcerated| 3.4.6cm | gray-red G4 ++ ++
19 Karg Province righteye cauliflower-like 4.2.2cm | gray-red G4 ++ ++

case. The tumors of the remaining 13 cases were
invasive carcinoma, with the following distribution:
Gl,1,G2,1;G3,3;G4,8(Figs. Land 2).

Immunohistochemical staining: Of the 19
tumorstested, 18 wereimmunoreactivefor p53 (++)
(Figs. 3and 4).. A significant correl ation between the
percentage of p53 stained nuclei and the degree of
differentiation was observed. Different patterns of
staining were seen according to the degree of
keratinization of the tumor cells. Ki67 expression
was seen in 14 tumors, as also seen in human
sguamous cell carcinoma. With the exception of the
moderately-differentiated OSCC group, the Ki67
index showed a significant correlation with
histol ogic pattern, whereincreased proliferation was
foundin poorly-differentiated OSCC (Figs. 5and 6).

Conclusion: Inthisstudy, high levelsof labeling
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were obtained with anti-human p53 polyclonal
antibody in 95% of thebovine OSCCs. Inall positive
cases, p53 immunoreactivity was restricted to the
nuclei of thetumor cells. Thesedataindicatethat p53
accumulation in the nuclei of cells is common in
bovine OSCC. The percentage of OSCC neoplasms
expressing p53 was similar to that found by Teifke
and L hr (1996) inbovineOSCC, and alsoby Gamblin
et a. (1997) in canine squamous cell carcinoma. In
humans, cutaneous squamous cell carcinoma
induced by radiation has been found to contain
specific mutations in the p53 gene. In fact, the p53
tumor-suppressor geneplaysanimportant roleinthe
carcinogenesis of various tissues, being the most
commonly atered gene in human cancer. Bovine
OSCC prevalencehasalready beendirectly relatedto
exposure to UV radiation and, as with humans, it
seemshighly probablethat amutationinthegenethat
encodesfor thisproteinis, at least, one of thefactors
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involved in the genesis of this tumor2. A highly
significant correlation has been found between the
degree of p53 nuclear immunostaining and gene
mutation in numerous solid human cancers.
However, overexpression or accumulation of wild-
type p53 protein can occur in avariety of situations;
such as induction by normal cellular stimuli (DNA
damage, apoptosis) or protein binding that leads to
dteration of p53 degradation pathways or its
stabilization6. Molecular analysisof positivecasesis
required to confirm whether the high values of p53
immunostaining correspond to the accumulation of
the mutated protein. However, this study provides
supportforaroleof p53alterationinthepathogenesis
of bovine OSCC. Statistical analysis of the results
obtained revealed a significant correlation between
the percentageof p53 stained nuclei and thedegree of
tumor differentiation. Staining was more prominent
in cells showing less keratinization. This was
commonly presentinpoorly-differentiated OSCC, in
the advancing proliferating zones of well-
differentiated tumors and in the periphery of the
tumor islands. These showed a gradua loss of
positivity as the cells integrated keratin whorls.
Normal tissue adjacent to the tumor lesions was
consistently negative for p53, with the exception of
one sample where intense nuclear staining was seen
in apparently nondysplastic squamous mucosa,
adjacent to the neoplasm. Similar observations in
human squamous cell carcinoma support the
possibility that p53 mutation is an early molecular
event in the development of sguamous cell
carcinomal8. Successful immunostaining of Ki67
wasal so obtainedinthisstudy withapolyclonal anti-
human Ki67 antibody. The Ki67 index was
significantly(positively) correlated with histologic
differentiation. These findings match another study
that reportssignificantly higher Ki67 index valuesin
poorly-differentiated squamous cell carcinomas
compared to well-differentiated carcinomas4. In
summary these results suggest that Ki-67 and p53
expression may be a sensitive marker for ocular
malignant tumor grading?2.
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