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According to current research of medical and veterinary scientists and
practitioners, primary obesity (nutritional) is usually the result of excessive
consumption of easily digestible products (feeds) in the background of malaise. That
is why we have studied the influence of rations of different quality on the
development of excess body weight. The influence of excessive and unnormal
feeding of domestic dogs of medium breed (pug) on rations of various classes on the
metabolism of lipids and proteins, as well as morphometric characteristics, was
investigated. For four months, an experiment was conducted on the influence of
dosage of rations of various classes (natural, industrial rations of super-premium and
economy classes) on changes in the appearance of animals (deposition of abdominal
fat) and the state of metabolism of proteins and fats of domestic dog breeds of pugis.
At the beginning of the study, two months and four months later, clinical studies,
morphometric calculations, biochemical studies of serum (serum definitions of total
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lipoprotein) were obtained. During the study we have established deterioration of
blood serum values in animals for feeding with fodder economy class, even
normalized. After the second stage of the experiment on the background of
hyperproteinemia and increase in body weight of dogs in 1.22 times, the state of lipid
metabolism deteriorated to a greater extent, compared with the indices after the I-th
stage. In the blood serum of dogs, the concentration of triglycerols and LVLD in 1.31
times, total cholesterol and LLD in the 1.2 and 1.57 times has increased, respectively.
At the end of the second stage of the experiment, as morphometric (body mass
increase in 1.14 times), the biochemical parameters of the dogs also have undergoned
certain changes: the protein content of the blood serum has increased; the level of
triglycerides, total cholesterol and LHD has increased in 1.31, 1.23 and 1.23 times,
respectively. The possibility of the development of alimentary obesity in dogs of
rocks of the average size, namely the pug species was experimentally proved. Dogs
have constant access to the feed, regardless of the class and type of rations. The
morphometric indices and biochemical characteristics of blood serum of domestic
dogs of pups breed for excessive fatness are offered. The obtained research results
should be used for practicing doctors of veterinary medicine, as well as in educational
activities - to promote rational and dosage feeding of animals.

Keywords: irrational feeding, fattening, pug, biochemical research,

metabolic disorder.
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VY crarTi HaBeAEHI JaHi CTOCOBHO BIUTMBY HAJMIpPHOI Ta HEHOPMOBAHOI T'OJiBII1
CBIMCBKMX COOaK MOPOJM MOIIC 3a PaIllOHIB PI3HUX KJIACIB Ha METa0O0JIi3M JIIMIAIB 1
O1JIKIB, @ TAKOXK Ha XapaKTEPUCTHKU BrojoBaHoCTi. OOpaHa MopifaHa COpSIMOBaHICTh
3YMOBJICHO 3HAYHOIO TMOUIMPEHICTIO MOICIB Cepell HaceleHHs YKpaiHu Ta
CXHWJIBHICTIO JIO HAIMIPHOTO CIIO’KMBAHHSI KOPMY, a OTXKE J0 HAKOMMMYEHHS HaJIMIPHOT
Macu Tia. BrpomoBx 4OTHPHOX MICSIIB MPOBEACHUN €KCIIEPUMEHT OO BIUIUBY
JI030BaHOCTI palllOHIB PI3HUX KJACIB (HATypajJbHHUM, MPOMHUCIOBI paIliOoHU Cymlep-
MpeMiyM Ta €KOHOM KJIaciB) Ha 3MIHHM 30BHINIHHOTO BUTJISY TBApWH (BIIKJIaTaHHS
a0/IOMIHAJILHOTO KMpPY) Ta CTaH METa0oyi3My OUIKIB Ta >KUPIB CBIMCBKMX COOaK
nopoau Moric. Ha mouaTky AoChipKeHHs, yepe3 JBa MICSIll Ta Yepe3 YOTUPHU MICsIIl
MPOBOAMIIM KJITHIYHI JOCHIPKEHHS, OI[IHKY BrOJJOBAaHHOCTI1, 010XIMIUHI JOCHIIKEHHS
CUPOBATKU KPOB1 (BU3HAUEHHS Yy CHPOBATIIl KPOBI BMICTY 3arajbHOr0 OiJika Ta HOro
dpaxiiiif, TPUTIILEPOIIiB, X0JIECTEPOIIy 3arajibHOTr0, JIMOMPOTEiIB BUCOKOT, HU3bKOI
Ta Jy>)K€ HU3bKOI T'YyCTHHH), OTPUMAaH1 J1aHl OOpOOJSIM CTaTUCTUYHO. Y pe3ynbTari
HaJIMIpDHOI HEKOHTPOJIbOBAHOI TOJIBII y C€O0aK 3a pEECTPyBaJIM HASBHICTh
rinepnpoTeiHeMii, 110 NPOSBISIIOCH IMIJIBUILIEHHAM pIBHS 3arajbHOro OIKa B
cupoBartiii KpoBi ycix 3-x rpymn tBapud y 1,13, 1,16 ta 1,12 pa3za, BianoBigHo. AHai3
MpOTETHOTpaMH TOKa3aB, IO MiJBUINEHHS BMICTY 3arajJilbHoro OiJka B CHPOBATII
KpOBI BUHMKAaB 3a PaxyHOK IiJIBUIIECHHS piBHS OUIKiB ¢pakuii ansOymiHiB y 1,15,
1,28 ta 1,14 pa3a, BiANOBiAHO. 3a 3aCTOCYBaHHS PAIliIOHY €KOHOM KJIacy Y BIIBHOMY
JOCTYIl Ha TJI TINepnpoTeiHeMii Ta 3pOCTaHHS Macu. Y CHpOBATIl KpOBi coOak
JOCTOBIPHO MiABMIIMIACH KOHIEeHTpauis Tpurmnepoms ta JIIIJHI y 1,31 pa3a,
xoJnectepony 3aranpHoro ta JIITHI y 1,26 Ta 1,57 pa3sa, BignoBigHo. BaxmmBum €
BIICYTHICTh JOCTOBIpHUX 3MiH mojno piBHs JIIIBI' y cupoBatui kpoBi cobak, 1o
CBITYUTh TMPO BIJACYTHICTb KOMIICHCATOPHOTO TIOCUJICHHS 3BOPOTHOTO IILISXY
XOJIECTEpOJTy 13 TKaHUH 1 CTIHOK CyJIWH Yy MEYiHKy. Y coOak, Kl yTpUMYyBaJlCh Ha
pauioHi 3 (HaTypajgbHUM), HanpukiHil [-ro eramy eKkcnepuMeHTy He OyJo
BCTAHOBJICHO HETaTUBHUX 3MIH MOP(POMETPUYHUX MOKA3HUKIB, @ TAKOX MOKA3HUKIB

oOMiHY OLJKIB 1 JIIMIJIIB, SIK 1 32 BxkuBaHHA pauiony 1. 1o 3akinyennto II-ro eramy



eKCIIEPUMEHTY, K MopdomeTpuuHi (3pocTtaHHs macu Tinma B 1,14 paza), Tak 1
010X1MI4HI MMOKa3HUKH COOAK 3a3HaBaJM MEBHUX 3MiH: 3pOCTaB BMICT OLJIKiB; PiBEHb
TPUTITIIEPOJIIB, XouecTepoiy 3aranpHoro ta JIIIBI' 36iaemyBaBes B 1,31, 1,23 Ta
1,23 pasa, BiAMOBITHO.

Taki 3MiHM MeTa0oNI3My B MOJAJBIIOMY MOXYThb CIPUYUHHUTH PO3BUTOK
OKHUPIHHA Ta 1HIIOI CYNyTHBOI BHYTPIIIHBOI maroiorii. OnepikaHi pe3ylbTaTh €
BOXJIMBUMH ISl Cy4aCHOI BETEPUHAPHOT MPAKTUKH K €IEMEHT €KCIIEpUMEHTAIbHO-
JI0Ka30BOi HAYKH, IO JIO3BOJIUTH BECTH €PEKTUBHY MPOCBITHUIIHKY MisUTbHICTH Cepell
HACEJICHHS 0 MPOo]1IaKTUIIl 0KUPIHHS Y coOaK.

KurwouoBi cioBa: HepailioHaJibHa TOJIIBIISI, BrOJIOBAHICTh, MOIIC, O10XIMIYHI

JOCIIKEHHS, TOPYIICHHS] METab0II3MYy.

BIIJIUB PALIIOHIB HA PO3BUTOK HAJMIPHOI MACH TIJIA COBAK
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B cratbe mpuBeneHBI pe3yNbTaThl UCCIICAOBBIAHUN O BIUSHUU W30BITOYHOTO
¥ HEHOPMATHUBHOTO KOPMJICHHSI COOAK MOPOJIbI MOIIC pallOHAMU PA3TUYHBIX KJIACCOB
Ha METa0OoJIM3M JIMMHIAOB M OCJIKOB, a TakKKe HAa XapaKTEPUCTUKHA YIUTAHHOCTH.
Br16op MOPOJIHOM HaIpPaBJICHHOCTH 00yCIJIOBIIEHO 3HAYUTEIHHOM
pPacpoCTPaHEHHOCTHIO MOTICOB CPEIM HACEICHHUS YKpPauHbl U CKIOHHOCTBIO COOaK
ATOU MOPOJBI K YpEe3MEPHOMY MOTPEOICHUIO KOPMa, a CIIeI0BATEIbHO K HAKOTUICHUIO
M30bITOYHON Macchl Tena. B TeueHuwe 4dYeThIpex MecsmeB ObLT MPOBEIETH

OKCIICPUMCHT 110 BJIUAHHIO JO3UMPOBAHHOCTH PAOMOHOB PA3JIMYHBIX KJIACCOB



(HaTypanbHBINA, MTPOMBIIIUICHHBIE PAIIMOHBI CYMEpP-MPEMUYM M 3KOHOM KJIacCOB) Ha
W3MEHEHUS YITUTAHHOCTH, COCTOSTHHE METa00mM3Ma OCJIKOB M KUPOB COOAK MOPOIBI
moric. [lomy4ueHHbIe pe3yabTaThl BaXKHBI TSI COBPEMEHHON BETEPUHAPHON MPAKTUKU
KaK dJEMEHT OKCIEPUMEHTAIBHO JIOKAa3aTeJIbHOW HAYKH, TIO3BOJUT BECTU
3G(HEeKTUBHYIO  MPOCBETHTEIBCKYIO  ACATCIBHOCTh  CPEAM  HACENEHHS  TI0
npopUIAKTHKE 0KUPEHUS Y COOaK.

KiroueBbie cjoBa: HEpalyoHAIFHOE KOPMIICHHE, YIUTAaHHOCTB, MOIIC,

OMOXUMUYECKHUE HUCCIICAOBAHNA, HAPYIICHUC MeTaboam3Ma.

Introduction

More than 740 million people live in 50 European countries, which are very
heterogeneous in terms of size, geography, climate, economy, culture and diet. The
prevalence of overweight and obese people and animals is over 60 % in many of
these European countries [4, 7, 12]. Obesity and overweight are one of the most
common pathological conditions among small domestic animals [2, 3]

Obesity of animals is polyethiological pathology. The main reason for its
development is low physical activity, or the so-called "hypodynamia of animals".
Under conditions of maintenance in the apartment, for the infrequent and short-lived
"walk" small domestic animals do not spend enough energy received from the feed,
which leads to excessive deposition of energy reserves in their body. Obesity and
excessive body weight are one of the most common pathological conditions of small
domestic animals. [3, 18] These conditions are associated with concomitant diseases
such as orthopedic and endocrine disorders, as well as metabolic abnormalities [8,
13], renal dysfunction and breathing dysfunction. [13] In addition to these negative
effects for the animal health, the quality of life is significantly worse in obese dogs
and cats, and its duration can be significantly reduced [6, 11].

According to the literature data of special medical and veterinary sources,
alimentary obesity most often is the result of excessive consumption of easily
traceable feeds against the background of motility insufficiency. [5, 9] Under such

conditions, the fats entering the body, as well as carbohydrates, are not completely



cleaved, but deposited in the subcutaneous tissue, accumulate around the internal
organs (heart, kidneys, gonads, etc.), which in the future may lead to significant the
diversity of concomitant pathology [13, 17].

Another cause of obesity is the effects of diseases associated with endocrine
and central nervous system disorders [15]. According to the results of practitioners
and scientifists of humane medicine, now obesity is considered an epidemic of a non-
infectious nature [7]. This opinion is also reflected among specialists in veterinary
medicine, confirming the etiological factors of this disease [13].

Due to excess body weight in domestic dogs it is difficult to differentiate waist,
spine and ribs, and a small layer of fatty tissue is palpated in the abdomen, back and
thoracic cavity. The boundary between the chest and abdominal cavity is not
determined. For obesity it is possible to visually estimate a significantly enlarged
stomach, and the spine and edges are palpate almost imperceptible due to the thick fat
layer. The back is bent, the limbs are short and thick, there are fatty folds that are not
provided by the exterior of the breed. Minimal physical activity causes shortness of
breath. During the walk, animals often lie down. Record changes on the part of the
sexual system: reduction of sexual desire in dogs; irregular lambs, or lack thereof in
females [7, 13].

Often over obesity, there may be problems with the hair, it becomes dull,
screwed up, can form wipes. During the walk, animals often lie down. Changes of the
sexual system are present: reduction of sexual desire in dogs; irregular lambs, or lack
of females [4, 14].

Consequently, purpose of the work was to determine the effect of excessive
and uncontrolled feeding on the development of excessive body weight of domestic

dog of medium size, depending on the class and type of feeding diet.

Materials and methods

The research was conducted on the basis of the clinic of veterinary medicine at
the Professor P. I. Lokes chair of therapy of the Poltava State Agrarian Academy
during 2017. The object of the research was domestic dog breed pug (n=9) without



clinical manifestations of pathology, different sexes. Of these animals, three groups
of 3 dogs in each were formed. They were fed one of the variants of the following
diets:

« ration 1 — industrial super-premium class;

« ration 2 — industrial economy class;

* ration 3 — a natural diet.

The choice of breed pups was due to the fact that the representatives of this
breed are much widespread and most favorable to the development of obesity. The
selection of rations for dogs was carried out in accordance with the recommendations
of veterinarian doctors, animal preference and financial capabilities of their owners.

This experiment was conducted in two stages. At the beginning of the study
and at the end of each stage, morphometric measurements were monitored [8] and
functional indicators of the body of animals were indicated:

Stage | — during the 2 months, the experimental animals were kept on selected
rations, which clearly corresponded to the recommendations for doses and
multiplicity of feeding.

Stage Il — during the 3rd and 4th months, the experimental animals fed the
same feed, but in an arbitrary number that was constantly in the feeders.

The importance of the first stage of research was due to the necessity to adhere
to the purity of the experiment. Since before the dog was kept on various rations
(often on mixed), this made it impossible to make a correct comparison of the results.

The registered animals that arrived at the clinic of veterinary medicine were
examined according to the general scheme: anamnesis was collected, habitus, skin
condition, visible mucous membranes, thermometry, weighing, morphometric
measurements and calculations were performed, and the functional state of organs
and systems was investigated [12, 14, 19]. After the 1st and 2nd stages of the
experiment, repeated studies were conducted to monitor the condition of the dogs.

After, blood samples were taken from animals in each group for further
laboratory studies. We have chosen and described the most informative blood

parameters that characterize the state of exchange of lipids and proteins. Based on the



fact that almost 80 % of endogenous cholesterol is synthesized in the liver and
intestines, and an excessive amount of exogenous cholesterol enters the body of dogs
for unbalanced feeding, an important element in the study of the state of the liver and
biliary pathways was the determination of the level of cholesterol, as well as its
fractions. Amino acids that are absorbed from the intestine enter the liver, where,
after deamination, they, depending on the needs, are converted into proteins,
carbohydrates or lipids. Deamination is carried out by alpha-ketoacids metabolized
for energy needs or used for the synthesis of monosaccharides and fatty acids. The
protein exchange status was studied at the level of total protein and albumin in serum.
Blood from domestic dogs was taken from the surface of the forearm's vein or from
v. saphena (for biochemical studies). Biochemical studies were performed using the
Vitros 250 automatic biochemical analyzer from the firm Orto-Clinical Diagnostics
Ins. 100 Indigo Greek Drive Poshester New York 14626-5101, USA (Certificate of
State Registration No. 4180/2005).

Statistical processing of the data was performed using the STATISTICA 7.0
(Stat Soft, USA) program with the mean arithmetic mean (M), the mean error (m),
the confidence interval (Cl) calculated by the formula DI = M#m (for p<0.05;
p<0.01; p<0.001) [1].

Results of the study and their discussion

At the beginning of the experiment, morphometric measurements and
calculations and weighing of experimental animals, were performed. The obtained
results corresponded to the breeding standards for the selected breed of dogs. The
functional state of the internal organs in these animals corresponded to the age and
species of animals. Similar results were recorded in biochemical studies of serum,
that is, in each dog, all the studied parameters did not go beyond the limits of
physiological norms.

According to morphometric studies of domestic dog breed pug after the 1st
stage of the experiment, there were no changes in the indices compared with the

beginning of the experiment. It means that the dogs that have received rations



according to the regime and in normalized quantities. Steel remained the average
body mass index, fattening of animals, and the amount of adipose tissue in the body.

At the end of the second stage of the experiment, a significant increase in the
body weight of dogs for all rations was registered at 1.17, 1.22 and 1.14 times,
respectively. Characteristic was the growth of the volume of the chest, some animals
recorded a rounding of the body contours and slight smoothing of the waist.
According to the owners, the animals became more lazy, walking was marked by a
slight tendency to indifference to the games and faster fatigue.

The highest degree of fatness in dogs that got the ration 2, economy class, it
was 3.3+0.33 points. This have indicated the beginning of the development of
nutritional obesity in dogs that were on the diet of the economy class in the
conditions of constant access to the feeder.

Thus, after the second stage of the experiment, a tendency to accumulation of
excessive body weight in animals in case of all rations was recorded. The worst
indicators were recorded in dogs kept on the diet of the economy class.

The results of studies of protein metabolism in pups breed dogs after the first
stage of the experiment have indicated that there were no significant changes
compared to the beginning of the experiment, regardless of the composition of the
diet (table 1). That is, the rations selected correspond to the needs of the dog's
organism on the protein component, regardless of the grade of the feed.

As a result of excessive uncontrolled feeding (at the end of the second stage of
the experiment), the presence of hyperproteinemia at dogs was recorded, which was
manifested by an increase in the level of total protein in the serum of all 3 groups of
animals at 1.13, 1.16 and 1.12 times, respectively.

1. Indecies of exchange of protein at dogs in experimental groups

Stage of ] ) ]
i Index Ration 1 Ration 2 Ration 3
experiment
M=m 71.3£1.20 69.3+£3.48 71.7+£3.76
s = Total protein, g/l
= 2 Cl 67.5-75.1 58.23-80.37 59.74-83.66
© 3 _ M=m 37.741.76 35.742.40 40.322.85
E 3 Albumin, g/l
Cl 33.18-42.22 29.53-41.87 32.98-47.62




- ] M=m 74.3+0.88 70.7+1.45 74.0+1.53
o = Total protein, g/l

oA g Cl 71.50-77.10 66.07-75.27 69.13-78.87
g £

2 g _ M=+m 41.3+0.88 35.3+1.45 43.3+0.88
£ X Albumin, g/l

TR Cl 39.04-43.56 31.57-39.03 41.04-45.56
4= M+m 83.7+1.45* 82.0+2.08* 83.0+1.15*
o E Total protein, g/l

S § Cl 79.07-88.27 75.40-88.6 79.34-86.66
E g _ Mtm | 47.3£0.88* 453+1.45% 49.3+0.88*
g © Albumin, g/l

N Cl 45.04-49.56 41.57-49.03 47.04-51.56

Note: CI is a confidence interval for * p<0.05, ** p<0.01; *** p<0.001

compared to the results after the first stage of the experiment

Analysis of proteinograms has showed that the increase in the total protein in
the blood serum was due to an increase of the albumin fraction of protein at 1.15,
1.28 and 1.14 times, respectively.

Changes in protein metabolism may indicate the liver damage, because most
proteins are synthesized in hepatocytes. Such changes may also be the result of a
change in feed, because dogs were kept in other rations until the experiment.

Analyzing the composition of the lipidograms (table 2), we have found that in
blood serum of dogs that have got a ration 1 of supra-premium class within 2 months
according to the recommendations of the manufacturer, there were no significant
changes in the content of triglycerols, total cholesterol and lipoproteins of all
fractions. Since after the 1st stage of the experiment, the clinical condition and
morphometric indices of the animals of this group did not change, it can be
considered that the above mentioned diet (in case of following the multiplicity and
dosage of feeding) had no negative impact on the general health of animals, as
evidenced by the level of indicators exchange of proteins and lipids.

Subsequently, during the second stage of the experiment, the dogs were kept in
the same ration, but the feed was kept in feeders constantly. Such a violation of the
feeding regime did not affect the general clinical condition of animals, but led to an
increase in their body mass in 1.17 times, hyperproteinemia and lipid metabolism

disorders. In blood serum of animals a significant increase in 1.32 times the



concentration of triglycerols and 1.32 times — LVLD were noted, compared with

these indicators after the 1st stage of the experiment.

2. Indecies of exchange of lipid at dogs in experimental groups

Stage of ) ) )
i Index Ration 1 Ration 2 Ration 3
experiment
. M=tm 1.00+0.076 0.96+0.055 0.94+0.107
Triglycerols, mmol/I
Cl 0.760-1.240 | 0.790-1.130 | 0.600-1.280
= M=Em 3.07+0.152 3.41+0.227 3.32+0.177
5 Cholesterol general, mmol/Il
g Cl 2.59-3.59 2.69-4.13 2.76-3.88
;‘J- LHD (lipoproteins of high density), | M+m 1.77+0.088 1.90+0.109 1.81+0.068
D
© mmol/I Cl 1.49-2.05 1.55-2.25 1.59-2.03
= LLD (lipoproteins of low density), | M+m 0.84+0.062 1.07+0.012 1.07+0.085
(5]
= mmol/I Cl 0.64-1.04 1.03-1.11 0.80-1.34
LVLD (lipoproteins of very low M=Em 0.46+0.035 0.44+0.025 0.43+0.049
density), mmol/I Cl 0.35-0.57 0.36-0.52 0,27-0.59
) M=m 1.11+0.075 1.33+0.055* 1.07+0.055
Triglycerols, mmol/I
Cl 0.870-1.330 1.150-1.490 | 0.900-1.240
= M=m 3.41+0.101 3.73+0.169 3.57+0.136
‘JE’ Cholesterol general, mmol/Il
= Cl 3.09-3.73 3.19-4.27 3.14-4.00
D
% LHD (lipoproteins of high density), | M+m 1.97+0.078 1.94+0.071 1.93+0.052
E mmol/I Cl 1.72-2.22 1.71-2.17 1.76-2.10
(o))
& LLD (lipoproteins of low density), | M+m 0.94+0.054 1.18+0.122 1.14+0.088
= mmol/| Cl 0.77-1.11 0.79-1.57 0.86-1.42
LVLD (lipoproteins of very low M+m 0.51+0.035 0.61+0.025* 0.49+0.034
density), mmol/I Cl 0.40-0.61 0.53-0.69 0.40-0.58
) M+m | 1.46+0.040* | 1.59+0.026* | 1.40+0.045*
Triglycerols, mmol/I
Cl 1.330-1.590 1.510-1.670 1.285-1.515
g M=m 4.05+0.109 4.69+0.052* | 4.39+0.126*
k= Cholesterol general, mmol/I
g Cl 3.70-4.40 4.52-4.86 4.00-4.80
E’ LHD (lipoproteins of high density), | M+m 2.37+£0.133 2.11+£0.032 2.38+0.041*
o
o mmol/I Cl 1.95-2.79 2.01-2.21 2.25-2.51
[+
= LLD (lipoproteins of low density), | M+m 1.01+0.047 1.85+0.044* 1.37+0.094
<
g mmol/Il Cl 0.86-1.16 1.71-1.99 1.07-1.67
(2]
LVLD (lipoproteins of very low M+m | 0.67+£0.018* | 0.73+0.012* | 0.64+0.020*
density), mmol/Il Cl 0.61-0.73 0.69-0.73 0.59-0.69




Note: Cl is a confidence interval for * p<0.05, ** p<0.01; *** p<0.001

compared to the results after the first stage of the experiment

After the second stage of the experiment (in case of using of a free-class diet for
a free class) on the background of hyperproteinemia and increase in body weight of
dogs in 1.22 times, the state of lipid metabolism deteriorated to a greater extent,
compared with the indices after the I-th stage. In the blood serum of dogs, the
concentration of triglycerols and LVLD in 1.31 times, total cholesterol and LLD in
the 1.2 and 1.57 times has increased, respectively. Important was the lack of
significant changes in the level of LHD in blood serum of dogs, which was a negative
indicator of lipid metabolism, since it indicated a lack of compensatory enhancement
of the reverse pathway of cholesterol from tissues and vessel walls in the liver.

Consequently, in blood serum of dogs of the pug breed in case of the using of
feed of the economy class (ration 2), the concentration of total cholesterol (due to
fractions of LLD, LVLD) and triglycerols has increased, which reduced to increased
fat formation, deposition in fat stores, organs and tissues. In the future, this leads to
the development of obesity, hepatolipidosis, and others.

In dogs that were kept in ration 3 (natural), at the end of the 1st stage of the
experiment, no negative changes were observed in the morphometric parameters, as
well as in the metabolism of proteins and lipids, as well as in ration 1.

At the end of the second stage of the experiment, as morphometric (body mass
increase in 1.14 times), the biochemical parameters of the dogs also have undergoned
certain changes: the protein content of the blood serum has increased; the level of
triglycerides, total cholesterol and LHD has increased in 1.31, 1.23 and 1.23 times,
respectively. We believe that this dynamics was more positive than for ration 2
(economy class), because for the use of natural feeds, there was an compensatory
increase in the content of LHD, that has indicated the adaptive processes in the
organism of dogs, aimed at reducing hypercholesterolemia.

Consequently, the results of our research suggest that the rationing of feeding

domestic cats and dogs, regardless of whether this food is industrial production, or



food "from the table". Prolonged maintenance of animals, even in excess of super-
premium feed, can lead to the development of metabolic disorders in the dog's body
and lead to the development of excess body weight, and in the future — obesity.

The biggest violations of status were registered in case of using of the
industrial fodder of the economy class for feeding dogs, even if the owners of the
animals comply with the manufacturer's recommendations regarding the number and
multiplicity of feeding. The resulting changes in proteinuria and lipid metabolism
showed that in the future, without changing the diet, it can contribute to the
development of liver disease and metabolic disorders in general.

An important prognostic criterion for lipid metabolism is the increase of
cholesterol, LHD, LLD and LVLD. According to various authors, changes in lipid
and lipoprotein contents in dog’s blood serum at obesity have a different orientation
[6]. Thus, the content of total cholesterol increases at the expense of so-called
"atherogenic lipoproteins”, and the level of cholesterol and LHD have only a
tendency for its growth, but there is no observed decrease in the level of this fraction
[9]. In other literary sources, on the contrary, the significant increase of the
concentration of LLD cholesterol is noted. Also, the level of LVLD differs, according
to some authors, it increased at obesity. Significant differences in the results of the
research are likely to be due to significant differences in the composition of the
research groups and methods for calculating the proportion of LVLD in the
composition of TG. The common feature of the studies is the increase of the level of
cholesterol LHD in different degrees . Principal definition of the latter is due to the
genetic feature of small animals compared with humans. So, in dogs the content of
LHD in serum is much lower. This is an indicator of human predisposition for
developing atherosclerosis, unlike dogs, in which this pathology is rarely associated
with obesity [15, 20]. For obesity, the diagnostic informative of TG and LVLD (main
storages and carriers of lipids in the body) was only 20 %, total cholesterol — 50 %,
LLD —-90 %, LHD — 30 %. The indices of LHD did not decrease, but rose at the
upper limit of the control group. The rest of the dogs (70 %) did not change their

level unlike other internal diseases when there was a significant decrease. It is an



indicator of a "reverse circle" violation that ensures the excess of cholesterol from
tissues in the liver, where it is converted into bile acids, steroids and vitamin D3.
Consequently, according to many researchers, obesity does not significantly disrupt
this process, and 30 % of dogs are even activated [10].

An important result of reducing body weight for obesity in small animals is the
improvement of the life quality. Detected mixed results in terms of the effect of body
weight loss on animal activity. Some authors argue that the activity of obese dogs is
lower than that of dogs with perfect fecundity [6], but no improvement in activity in
rats that lost weight [9, 16]. Since dog pugs breed are prone to lazy lifestyles, our
studies have confirmed drowsiness after the end of the second stage of the
experiment, when animals consumed food uncontrolledly. Even playful dogs became
more lazy and less active were subjected to the game with the masters.

Thus, the diagnostic information of lipid and metabolic rates makes it possible

to use them to diagnose the risk of obesity for middle-breed dogs.

Conclusion

The effect of abnormal excessive feeding on the development of excess body
weight in dogs of medium breed, namely pug was experimentally proved. This breed
is very common in Ukraine and is prone to the development of nutritional obesity.
The compensatory mechanism of lipid exchange for excessive consumption of animal
feed was studied. The worst indicators of exchange of lipids and proteins for feeding
an industrial-grade diet of the economy class, even at normalized feeding, were
established. Such metabolic changes in the future can lead to the development of
obesity and other concomitant internal pathology. The obtained results are important
for modern veterinary practice as an element of experimental and evidentiary science,
which will allow conducting effective educational activities among the population on
the prevention of obesity in dogs.
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