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Abstract. Parameters of 37 canine mammary malignant tumors and 13 dysplasia
were compared. The age of an animal at the time of treatment in veterinary clinic, the
age of the first factors of neoplasm, the number of births during life and the period of the
last one, feeding nature, pseudo pregnancy and lactation cases, the number and location
of affected mammary gland, neoplasm macro characteristics were considered. The size
of the letter was determined with a view to three factors, the occurrence of capsules in
neoplasms was ranked in points. The intensity of lactation malfunction was determined
under the same method.

Canine mammary dysplasia was examined at an earlier age than malignant tumors.
This is partly due to the earlier onset than in the case of malignant tumors. At the same
time, period between cancer discovery and treatment in the latter case was much
shorter. It may state faster growth of tumors in case of malignancy than in mammary
dysplasia. A significant difference in neoplasms size - malignant tumor and dysplasia
is the proof thereof.Study of the influence of the number of births in the occurrence of
different mammary neoplasms showed that dogs with dysplasia gave birth twice as
less than those with diagnosed malignant tumors. The period between the last birth
and identification of factors of disease for both groups of animals was the same. There
was no significant difference also in the frequency of cases with lactation malfunction in
dogs with mammary malignant tumors and dysplasia. Groups of animals with mammary
malignant tumors and dysplasia differed on such characteristics as frequency of tumors
with full, partial or no capsule, and the average number of mammary gland affected and
their localization.

Keywords: veterinary oncology, mammary tumors, malignant tumors, mammary
dysplasia, dogs
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Introduction

The largest share in the total struc-
ture of cancer pathology in dogs is
mammary gland tumors. Underinte-
grated data theymake up to 48 % of all
tumors in animals (Kosmacheva, 2003;
Junters et al., 2000) and 80 % of tumors
in reproductive females (Alessandro
et al., 2014). With malignant mamma-
ry neoplasia ranking first - up to 70 %
of all malignant tumors in dogs (Kos-
macheva, 2003; Salas et al., 2015).

The risk ofmammarytumors in dogs,
including cancer, is generally similar to
those in humans (Martin de las Mulas
and Reymundo, 2000). In women, the
presence of atypical mammarycell hy-
perplasia is the second (after genetic
factor) of risk factorsthat increases the
incidence of mammarycancer compared
with the population level (Fitzgibbons
et al., 1998). In canine dysplasia is of-
ten determined in tissue surrounding the
mammary tumor (Meuten, 2002). How-
ever, despite this, the study of the role of
such abnormality in future malignancy
is extremely insufficient and some au-
thors believe that the role of this factor
is either unknown or negligible (Martin
de las Mulas&Reymundo, 2000).

Even in early works the inverse re-
lationship between the number of births
and the occurrence ofmammary tumors in
dogs was identified (Kosmacheva, 2003).
The work on this issue are rare, however,
researchers still tend to believe that ma-
lignant mammarytumors in dogs occure
more often in animals that gave no birth
or gave birth once or twice (Chehun&Ma-
zurkevich, 2001). It is believed that fail-
ure to give birth during 5-6 years can also
affect the incidence of malignant tumors
(Meuten, 2002). In addition, the case of
mammarytumors in female dogs can lead
to dysfunctional states of the reproductive

system, most clearly in relation to benign
tumors (Kosmacheva, 2003; Nguyen et
al., 2018). The postdiestral lactation syn-
drome should be considered (Veronesi
et al., 2003). At the same time, other re-
searchers say that postdiestral syndrome
is not a risk factor for mammary tumors
(Trapezov, 2004), and lactation during
pseudopregnancy in this process is un-
der question (Meuten, 2002). Animals
that have given birth during their life, but
whose puppies were killed immediately
after birth, are under risk of mammary-
tumor. It is due to deep non-physiologi-
calmammary dysfunction (Nguyen et al.,
2018). It should at least be noted that most
of these conclusions are made without
full-fledged research with identification-
of specific hormonal factors and mecha-
nisms, and are a priori based on data and
conclusions obtained for humans.

The research is aimed at the compar-
ative analysis of some anamnesis, clin-
ical and pathological characteristics of
canine mammary cancer and dysplasia.

Materials and Methods

50 cases of mammary tumors in dogs
were studied. The material was fixed in
10 % neutral formalin solution. The fixed
pieces were placed in a mixture of eth-
anol 96° and formalin (1:1). After, the
material was tripled through ethanol 96°.
The material was sealed by immersion in
paraffin. Before compaction, the material
was carried out using mixtures of etha-
nol 96° and xylene (1:1) and three times
xylene. Ethanol 96° Ukrspirt (Ukraine),
xylene and paraffin from Fisher (USA)
were used.Filling the material in paraf-
fin blocks was performed on a machine
for filling “LAMB”. The sections were
prepared on a rotational microtome of
the company “Leica”, the thickness of
the sections is 2 microns. Object glasses
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of the “Matsunami” (Japan) were used.
The finished sections were placed in a
thermostat, after which they were stained
according to generally accepted schemes
of hematoxylinum of Karachi and eosin
(Goral’s’kyj, 2015). After staining, dehy-
dration was performed with ethanol 96°,
carried out through xylene and enclosed
in a balsam. Reagents were prepared ac-
cording to generally accepted prescrip-
tions (Lilli, 1969). For staining, ethanol
96° Ukrspirt (Ukraine), xylene, paint and
the balm of the “Fisher” (USA), cover
coats of the “Matsunami” (Japan) were
used.Histologic types were determined
by the International Histology Classifi-
cation of WHO (Misdorp, 1999).
Afterpathomorphological studies 37
mammary malignant tumors and 13 cases
of fibrocystic disease (dysplasia) were di-
agnosed. The age of an animal at the time
of treatment in veterinary clinic, the age
of the first factors of neoplasm, the num-
ber of births during life and the period of
the last one, feeding nature, pseudopreg-
nancy and lactation cases, the number
and location of affected mammary gland,
neoplasm macrocharacteristics were con-
sidered. The size of the letter was deter-
mined with a view to three factors, the
occurrence of capsules in neoplasms was
ranked in points (no — 0, partial — 1, full -
2). The intensity of lactation malfunction-
was determined under the same method
(no pseudopregnancy and lactation — 0,
pseudopregnancy without lactation — 1,
pseudopregnancy with lactation — 2, ar-
tificial inhibition of lactation after giving
birth — 1). The data were processed statis-
tically with a view to t-Student criterion.

Results

Due to the Table belowmammary-
dysplasia in dogs was examined at an
earlier age than malignant tumors. This

is partly due to the earlier onset (average
7 years) than in the case of malignant tu-
mors (9 years). At the same time, period
between cancer discovery and treatment
in the latter case was much shorter. It
may state faster growth of tumors in
case of malignancy than in mammary-
fibrocystic disease. A significant differ-
ence in neoplasms size - malignant tu-
mor and dysplasia is the proof thereof.
Pregnancy promotes maturation
(differentiation) of mammary epitheli-
um, considering an important preven-
tive fact against the hormone-dependent
tumors. Thus, decrease of estrogen re-
ceptor and epidermal growth factor in
mammary gland inrats that gave birth,
compared with those who had no preg-
nancy and childbirth resultin a lower
risk of tumors (Blank et al., 2008).Study
of the influence of the number of births
in the occurrence of different mamma-
ry neoplasmsshowed that dogs with
dysplasia gave birth twice as less than
those with diagnosed malignant tumors
(Table 1). The period between the last
birth and identification of factors of dis-
ease for both groups of animals was the
same - about 5 years. There was no sig-
nificant difference also in the frequency
of cases with lactation malfunction in
dogs with malignant tumors and in dogs
withmammaryfibrocystic diseases. At
the same time, attention is drawn to the
fact that in dogs with mammarydyspla-
sia cells of the latter are subject to less
hormonal stress (the number of cases
of normal lactation after childbirth and
ofpathology during pseudopregnancy
or artificial inhibition of lactation) than
mammary glands of dogs diagnosed
with malignant tumors (Table. 1).
Groups of animals with mammary
malignant tumors and dysplasia differed
on such characteristics as frequency of
tumors with full, partial or no capsule,
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1 Comparative analysis of some characteristics of canine mammary

malignant tumors and dysplasia (M + m)

. Malignant .
Indicator analyzed N imor n |Dysplasia
Age at time of treatment (years) 37 110,4 + 0,32 13 19,15+0,15*
Age at time of occurrence of the disease (years) |29 |9,34 + 0,44 12 17,22 +0,69 *
Duration of disease (years) 29 10,90 £0,20 12 11,70+ 0,37 *
Period between giving birth and recent factors of 22 |4.64 40,58 8 [525+077
disease (years)

Number of giving birth during life (1 animal) 31 |1,61 +£0,26 13 10,69 +0,17 *
Number of cases of lactation malfunction (points 31 (1,064 020 13 [0,62+0.24
per animal)

Neoplasms size (cm?) 31 [555,9+218,6 |13 (124,9+334*
Capsules (points per animal) 37 11,38 +0,11 13 11,38 +0,21
Number of affected mammary gland (1 animal) |32 | 1,91 £0,21 13 12,23 +£0,36
Number of affected right mammary gland (1 320,94+ 0,14 13 1,08+0.28
animal)

quber of affected left mammary gland (1 321097+0,18 13 [1.15+£027
animal)

Number of affected 1st package mammary gland 32 10,09+ 0,05 13 [0.15+0.10

(1 animal)

Number of affected 2nd package mammary 32 10,06 + 0,04 13 (023012
gland (1 animal)

Number of affected 3rd package mammary gland 32 10,50+ 0,11 ** |13 0,54 40,18 **
(1 animal)

Number of affected 4th package mammary gland 3210694011 % |13 ]0,69+0,17 #*
(1 animal)

Number of affected 5th package mammary gland 32 (0,57 £0.10 % |13 0,62+ 021 **
(1 animal)

Notes: The likely difference (P < 0,05):

* — with a group of «malignant tumorsy;

** — with a group of «number of affected 1st packagemammary gland»

and the average number of mammary
glandaffected (in 1 animal) and their
localization (Table 1). The data on the
unequal incidence of involvement of
different mammary packages entire-
ly coincide with those in the literature
(Nguyen, 2018): 65 % of tumors local-
ized in 2 posteriors, 26 % — an average
and 8 % in two anterior packages.

13 of 37 cases of malignant mamma-
ry tumors in dogs were due to lobular
or ductal hyperplasia. The possible dif-
ferences between the studied indicators
in groups of dogs with malignant mam-

mary tumors and dogs with malignant
tumors that were diagnosed with dys-
plasia were researched. The analysis
found no significant difference between
the two groups except that the size of
tumors without surrounding tissue hy-
perplasia was larger than those diag-
nosed with atypical hyperplasia (749,9
+ 329,5 and 197,8 + 88,9 respectively).
Some authors believe that proliferative,
dysplastic affection can be considered
early stages of carcinogenesis (Zarydze,
2004). However, we should agree with
other scientists that the role of these
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factors in the pathogenesis of malignant
mammary tumors in dogs is unknown
(Martin de las Mulas, 2002).

Discussion

The first factors of mammarydys-
plasia in dogs were developed earlier
than mammary glandmalignancies the
further growth of which, in turn, was
much faster. Dogs with dysplasia gave
birth twice as less and had slightly few-
er cases of lactation disorders than those
with diagnosed malignancies. The size
of tumors without surrounding tissue
hyperplasia was higher than those di-
agnosed with atypical lobular or ductal
hyperplasia.
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AHomayis. ¥ pobomi 6yau cniecmasneHHi napamempu Oucnaasii MosoyHoi 3aa103u ma
3/10AKICHUX HOB0YMBOpeHb Uiei X noKanizayil. AHanizyeanu cepedHili eik cobak nid 4ac
onepamusHo20 8MPYYAHHA, HA MOMeHM peecmpauii nepwux CUMIMOMI8 OHKO02iYHOI
namosnoeii, KinbKicme nosozis, ix nepiodu4Hicme, HaseHicme cumnmomie ncesdosazimHocmi
ma nakmauii, KinbKicme HOBOymMeopeHb Ma iX 10KANI3aYit0, a MAKOX 308HIWHIl 8U2/A0 MyX/UH.
1A 8U3Ha4YeHHsA AKICHUX Xapakmepucmuk bys 3acmocosaHuli Memoo paHKUpPYB8aHHs, 30 AKO20
HaAsHICMb Kancynu y nyxauHax ma namosoeii nakmay,ii oyiHosanu y 6anax.

BrnacHuKu i3 cobakamu, y AKux diazHocmysanu OUcCnaAa3io MOMAOYHUX 307103, 36epMasnuce
00 sikapsa y 6inbw mMosn000My 8iuyi, HiX i3 meapuHamu, y AKux bye nocmasneHul 0iazHO3 HA
3/10AKicHi HosoymeopeHHA. MoxuBo ye nos’a3aHo i3 binbw PAHHIM MOYAMKOM 3GX80PHOBAHHA
Ha ducnaasito, HiX Ha 370AKICHI MyxXaAuHU. BoOHo4ac nepiod mixc 8UABAEHHAM MyXAUHU ma
onepamusHUM 8MPYYaHHAM y 8UNAOKAX 3M10AKICHUX MyxAuH MeHwul, ujo Moxe eKkasysamu
npo 6inbw weudKe 36inbWeHHA PO3MIpPI8 310AKICHUX HOB0YMBOPEHD, HiXt ducrnaasil. 3a aHanizy
3HA4eHHA KinbKocmi podie y BUHUKHEHHI Pi3HUX MyX/AUH MOIOYHUX 307103 3’ACO8AHO, W0 COBAKU
i3 ducnnasieto HapoOxHcysanu y 08ivi MeHwe. Hac Mix 0CMAHHIMU M0102aMU MA NOAB0I0 NepUuUX
03HAK 30X80PHOBAHHA 018 060X 2pyn MEApPUH 8UABUBCA 0OHAKOBUM. He 8cmaHo81eHO 8ipo2ioHOoi
pi3HUYi y KineKocmi enizodie nopyweHHA nakmauyii y cobakK 3i 310AKICHUMU HOB0YMBOPEHHAMU
may cobaK i3 0ucnaazieto MoMO4YHUX 30103. [PYnu MBAPUH AK i3 310AKICHUMU HOBOYMBOPEHHAMU,
mak i 3 0ucnaasieto He 8iOPI3HAAUCA MiXc cOBOI0 30 MAKUMU XapaKmMepucCmuKamu AK yacmoma
peecmpayii HOB0ymeopeHsb i3 MOBHOK, YGCMKOBOK Karcysoko abo il idcymHicmio, a makox< 3a
CcepedHbOI KinbKiCMI ypareHUx MOoaA0YHUX 307103 Ma iX 10KaNi3ayjieto.

Kntouoei cnosa: semepuHapHa OHKOs102iA, NyX/AUHU MO/IOYHOI 30/103U, 3A0AKICHI MyX/AUHU,
oucrnaasisa MosaoYHoi 3as103uU, cobaku
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