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Summary. Dog hepatic dystrophy (hepatic lipidosis) is a disease that mostly arises from inappropriate  
conditions of keeping and feeding. Triacylglycerols (TG) are accumulated in hepatocytes due to variety of toxic 
influences, lack of carbohydrates in nutrient budget. One of the main mechanisms of lipidosis that accompanied  
by hyperlipidemia is increased accumulation of triacylglycerols (TG) on the background of reducing the rate 
of their removal. Dog’s fatty liver dystrophy is characterized by indistinct identify clinical features that requires  
using of laboratory and instrumental methods in diagnostics. Determination of lipid composition in dogs was  
not carried out in veterinary medicine practice in Ukraine although abnormalities of lipid metabolism play  
an important role in the development of liver lipidosis. 
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Introduction. Liver dystrophy is a disease that in  
most cases arises from inappropriate conditions of  
keeping and feeding, especially of farm animals 
(Levchenko, and Halias, 2002; Chub, Levchenko and 
Sakhniuk, 2000; Vikulina, 2010; Nazaruk, Hutiy and 
Hufriy, 2012; Xenoulis and Steiner, 2010). Levchenko V. 
and Fasolja V. (2008), Soloviova L. M. (2004), 
Dykyi O. A. (2000), Fasolya V. P. (2008), Lokes P. I. 
(2013), Morozenko D. V. and Timoshenko O. P.  
(2012), etc. were studied the problem of dog’s fat 
dystrophy.

While hepatic dystrophy (hepatic lipidosis),  
according to the medical literature, in hepatocytes  
due to variety of toxic influences, carbohydrate 
deficit in nutrient budget, which the body tends to 
eliminate, by gluconeogenesis, the triacylglycerol 
(TG) are accumulated (Center, 1996). It is known that 
the increasing of glucocorticoids secretion tends to 
fatting mobilization from depot to liver, where fast fat  
infiltration is happening, phospholipids synthesis is 
interrupted, the oxidation processes of long-chain  
fatty acids are suppressed; and degenerative changes 
in the parenchyma of organ are appeared. Enhanced 
synthesis TG on the background of reducing the rate 
of their elimination is one of the main mechanisms  
of lipidosis (Tennant and Center, 2008). Thus, it is 
inhibited the liver formation HDL, which is the main 
transport TG form of the liver cells. Besides the liver  
has ability to synthesize the lipid components with 
greater intensity than proteins, which is one of the 
main factors in the development of its fatty infiltration 
(Boomkens et al., 2004).

Therefore, disorders of lipid metabolism play the 
important role in disease of liver lipidosis. According 
to Xenoulis and Steiner (2010), in various dog’s  

breeds while primary hyperlipidemia observed the 
different nature of lipid in various breeds dogs. These 
authors reported that in secondary hyperlipidemia, 
which occurs due to some diseases (pancreatitis, 
hypothyroidism, hyperadrenocorticism, diabetes, 
nephropathy with microalbuminuria, cholestasis, 
fatness), lipid diagram of dogs blood serum is changing 
in different ways, and in some cases the nature of these 
changes is not defined. The authors think that the  
study of this problem will clarify information on 
the diseases process that were mentioned above, to 
complete the diagnostic tests scheme, determine what  
orientation indicators of lipid metabolism and 
lipoproteins have in treatment of internal dog diseases, 
accompanied by hyperlipidemia.

Synthesis of albumin, factors of the blood  
coagulation system, vitamins (especially B, K),  
utilization of glucose and other biologically active 
substances are reduced along with hyperlipidemia. 
The processes of transamination and deamination, 
glucuronidation of many compounds, are disordered, 
that tends to change of detoxification function of the 
liver (Bass, Hoffmann and Dorner, 1976; Mahley et al., 
1981).

Not clearly definite clinical features entail fat 
degeneration foci in dog liver. This circumstance  
requires the using for laboratory and instrumental 
diagnostic methods: ultrasound diagnostic (US)  
and biochemical researches, including indicators  
of lipid metabolism status. The last ones give  
opportunities more objectively qualitatively and 
quantitatively to assess the degree of metabolic 
disturbances.

Determination in dog lipid composition does not 
carry out in veterinary medicine practice in Ukraine 
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although abnormal features of lipid metabolism  
play an important role in the development of liver 
lipidosis.

The aim of work. Determination of diagnostic  
value of lipid metabolism indicators on the background 
of other biochemical tests in dog blood serum while  
liver fatty degeneration before and during treatment.

materials and methods. The investigations were 
carried out of different dog breeds at the age of 3–7 years, 
about the similar weight, with a close nutrient budget. 
First 15 animals without clinical pathology features 
were selected (German breed and mongrel), males  
and females, 10 and 5 dogs respectively. 

Blood samples were taken from the subcutaneous 
vein of the forearm or the lateral subcutaneous vein 
of the thigh. Indicators of this animal group have not 
been outside of the reference rules in the morphological 
composition of blood, urine and biochemical 
parameters — total protein, albumin, ALT, AST,  
alpha-amylase activity, glucose, urea, creatinine, total 
and direct bilirubin.

For the purpose of establishing the role of lipid 
metabolism disorders in lipidosis pathogenesis of dog 
liver were selected 24 sick lipidosis animals that have 
been examined with the use of clinical, laboratory and 
ultrasound methods at the time of admission to hospital 
and in 30 days after the treatment start.

Biochemical research of blood serum was carried 
out by standard approaches, described in handbooks  
by Levchenko (2010) and Kamyshnikov (2004).  
In addition of mentioned biochemical tests, in the  
blood serum was determined the content  
of triacylglycerols (TG), total cholesterol, cholesterol  
of lipoproteins of very low — HDL, low — LDL and 
high density — VLDL (Kamyshnikov, 2004).

Treatment of animals was carried out according  
to the following scheme: hepatoprotector ‘Dyvopraid’ 
tablets in dose 1 tablet per 5 kg of body weight 2 times 
a day before feeding — 30 days; ‘Hepavikel’ solution  
for injection — 1 ml per 10 kg of body weight 
subcutaneously 1 time per 7 days in dose 4 total 
injections (in 28 days period); dietary requirements: 
boiled rice, oatmeal or buckwheat; chicken and/or  
beef boiled meat, chopped equally mixed with porridge.

The calculation of food amount in nutrient budget 
was carried out in the following way: 15 g of meat  
per 1 kg of body weight per day, it should be 25% of 
the daily nutrient budget, 65% — porridge, the other 
10% — vegetables (carrots or beets). The amount  
of food was 60 g/kg of body weight per day. Boiled water 
is not limited. The data, mentioned by Starchenkov 
(2001), were taken as a base diet.

All performed calculations were done by STATISTICA 
7.0 (StatSoft, USA) program (Rebrova, 2002).

Results and discussion. According to anamnesis, 
the animals (100% of dogs) were suppressed for a long 
time, hyporexia was observed (70.8%), some individuals 
demonstrated anorexia (25%), vomiting (16.7%), 
fever (25%), enlarged spleen (8.3%), and anemia  
and icterus visible mucous membranes (of 20.8  
and 79.2% respectively), low pain in liver  
palpation (54.2%), dyspepsia (45.8%), constipation  
(20.8 per cent).

Suppression, hyporexia and anorexia were indexes  
of intoxication syndrome as the result of damaged 
disinfect function of liver. Liver dysfunction, stomach, 
bowel violated gastrointestinal motility, that was 
accompanied by vomit and dyspeptic effect (Afanas’ev 
and Yurina, 1999), which were demonstrated by  
of liquid stool, often light-yellow color. While liver 
palpation animals demonstrated anxiety because  
of pain, the abdominal wall was tensed. Many of the  
dogs were suffered of anemia, that was proved by the  
pale color of the mucous membranes and their 
yellowness was defined in small number of sick animals 
that is generally inherent to dog liver disease, induced  
by non-invasive factors (Tennant and Center, 2008).

So suppression, inhibition, anemone visible mucous 
membranes and hyporexis were observed in animals  
with fatty hepatic dystrophy most often; quite often 
showed tends to pain during palpation; hepatomegaly, 
dyspepsia, and critically conjunctive, anorexia  
and constipation were observed much rarer, as well 
as small temperature increase in body. Vomiting  
and splenomegaly were detected in fewest quantities. 

Thus, the clinical symptoms in the dog fatty 
hepatic dystrophy are not specific and it is needed 
further diagnostic procedure with use laboratory and 
instrumental investigations for diagnosis.

According to ultrasound diagnostic (US) in 91.7% 
of sick dogs were revealed equal diffuse increase of 
echogenicity of liver parenchyma with a homogeneous 
structure, which was medium — to coarse-grained, 
and capsule echo-structure of was — dense. Liver  
sides were rounded; the bile ducts are slightly dilated. 
Part of the animal had thickening of the gallbladder  
wall with moderate sediment or sediment inside.  
These dogs reveal fragmentation of the parenchyma 
structure on the echogram in the case of process 
aggravation (Lokes, Stovba and Karysheva, 2007).

As liver is functionally closely connected with  
the hematogenesis system, so in its diseases often  
occur significant changes in the morphological 
composition of blood because of imbalance  
of iron metabolism, vitamin B12, folic acid, as well  
as erythropoietin, and others (Sysueva, 2009).  
Our results, therefore, point to the anemia syndrome  
in all sick dogs.
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Analysis of leukocytosis indicators in sick dogs 
had been demonstrated that average total number 
of leukocytes due to stab forms of neutrophils was 
increased. Consequently, in part of dogs with hepatic 
dystrophy possible development of the inflammatory 
process, that is similar to ultrasound data (fragmentation 
of the liver parenchyma structure and the thickening  
of the gallbladder wall).

Diagram of lipid analysis in animals with symptoms 
of clinical pathology liver revealed dyslipoproteinemia, 
that was accompanied by increase TG level and total 
cholesterol due to increasing cholesterol content  
in LDL, on decline background of VLDL cholesterol, 
which is not typical for standard dog lipid indicators 
but similar to people lipid composition (Zagayko,  
2009; Tennant and Center, 2008) (Table 1).

Table 1 – Lipid diagram of dog blood serum with liver lipidosis (mM/l), n = 24

Indexes Total cholesterol Triacylglicerols Cholesterol VLDL Cholesterol LDL Cholesterol HDL

Clinically healthy animals

M ± m 4.71 ± 0.26 0.74 ± 0.08 3.79 ± 0.25 0.58 ± 0.06 0.30 ± 0.04

Sick lipidos liver dogs before treatment

M ± m 7.27 ± 0.36ººº 2.51 ± 0.33ººº 1.41 ± 0.14ººº 4.71 ± 0.31ººº 1.15 ± 0.15ººº

Sick lipidos liver dogs after treatment

M ± m 5.31 ± 0.08*** 0.76 ± 0.08*** 2.75 ± 0.08*** 2.22 ± 0.10*** 0.35 ± 0.03***

Note: * — difference of indicators before and after treatment, statistically proved at p < 0.05; ** — p < 0.01;  
*** — at p < 0.001; º — the difference indicators between the clinically healthy animals and animals before  
treatment, statistically proved at p < 0.05; ºº — at p < 0.01; ººº — at p < 0.001

Table 2 – Biochemical parameters of dog blood serum with hepatic dystrophy

Index ALT, u/l AST, u/l Creatinine, 
µm/l

urea, 
mm/l

Total bilirubin, 
µm/l

Conjug. 
bilirubin, µm/l

Total 
protein, 

g/l
Alb., %

Clinically healthy animals (n = 15)

M 32.6 29.4 91.4 6.2 5.7 2.0 65.2 44.7

m 6.05 4.92 11.56 0.75 1.16 0.15 2.64 1.17

Sick dogs before treatment (n = 24)

M 79.2ººº 70.0ººº 84.2 4.6 14.6ººº 8.2ººº 68.2 38.6º

m 4.28 4.07 4.28 0.28 0.94 0.72 1.65 1.12

Sick dogs after treatment (n=24)

M 38.8*** 42.70*** 81.5 5.0 7.7*** 3.7*** 63.5 44.8*

m 2.63 2.19 1.79 0.10 0.43 0.33 3.26 1.45

Note: * — difference of indicators before and after treatment, statistically proved at p < 0.05; ** — p < 0.01;  
*** — at p < 0.001
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Besides liver pathology, one of reasons of 
hyperlipidemia is cholestasis, which characterized by 
increasing of cholesterol and TG levels in blood serum. 
The liver is not able to dissimilate cholesterol and  
remove it out of the bile tracts, because it often contents 
the pathological form of lipoprotein X, which is very 
rich on cholesterol and comes into LDL composition 
(Xenoulis et al., 2008; Alegre et al., 1976).

Our results are confirmed by literature data 
about hepatic lipidosis characterized the growth  
of LDL cholesterol (as probable source of  
abnormal lipoprotein X) and total cholesterol proves  
the presence of cholestasis syndrome and correlates  
with bilirubin concentration increase (Alegre et al., 
1976).

According to data of literature, in dog hepatic 
dystrophy occur isochronic moderate increase of 

AST and ALT activity that indicates the presence  
of cytology syndrome on the background of serum  
TG increase and cholesterol HDL (Kirk and Bonagura, 
2005; Boomkens et al., 2004). Before treatment the 
activity of both transferases in the blood serum of sick 
dogs is also increased, by our results (Table 2).

Hepatocellular failure syndrome was not definitely 
revealed, except of reducing the part of albumins, 
as there was no specific decrease concentration of 
serum TG and cholesterol LDL, which is an indicator  
of significant damage of liver parenchyma.

Reduction or normalization of majority biochemical 
tests level was observed after the treatment, including 
positive changes in diagram of lipid composition. 
Basic etiological factors and pathogenetic links  
of the development of hyperlipidemia in dog hepatic 
lipidosis are shown in Fig. 1. 

figure 1. Etiopathogenesis hyperlipidemia hepatodystrophy for dogs
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Conclusion. According to the clinical data, 
instrumental and laboratory parameters the hepatic 
dystrophy was detected in sick dogs. It was characterized 
by the most quantity of animals by the chronic course 
and significant changes in lipid indicators. 

The most diagnostic informative value in dogs’  
hepatic dystrophy has cholesterol LDL 100%, 
triacylglycerols, cholesterol HPHD, VLDL — 87.5%, 
total cholesterol — 58.3% of the animals, in which 
the value of biochemical tests were out of the indexes  
in control group. 

In other tests the most diagnostic informative value 
in dog hepatic dystrophy had conjugated bilirubin — 
in 100% of animals, ALT and total bilirubin — at 75 

and AST — at 70.8%. The lowest was the diagnostic 
informative of albumin (at 48.5%), uninformative 
was urea and creatinine (at 20.8 and 0% of animals, 
respectively).

Evaluating of the treatment effectiveness for hepatic 
dystrophy by highly informative tests, demonstrated 
the limits of the indexes of the control group were total 
bilirubin and ALT (95.8% of sick animals), albumin 
(91.7%), AST (at 87.5%). The diagnostic significance 
was less total protein (75.0%) and conjugated  
bilirubin (29.2% of dogs) parameters. 

These results are the basis for recommendations  
of all informative indicators as diagnostic criteria for  
the diagnosis and treatment of dog hepatic dystrophy.
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