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THE STATE OF METABOLISM OF BILIRUBIN IN DOMESTIC DOGS AND CATS AT HEPATITIS
It was found that in dogs and cats with hepatitis pigment function of liver is disturbed. There is a violation of dynamic equilibrium between formation, conjugation and excretion of bilirubin. In dogs with acute hepatitis the number of total bilirubin increased to 5.0, conjugated - at 13.1 times; more disturbed allocation of conjugated form of pigment. In cats, the content of total bilirubin increased to 10.5 times and equally disturbed synthesis dyglucuronide of bilirubin and its excretion.
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Liver diseases are a big part of internal pathology in domestic cats and dogs. One of the major functions of this organ is pigment - absorption of the free fraction of bilirubin, binding it with glucuronic acid and excretion into the lumen of the bile capillaries. Analysis of this function is conclusive factor in the differential diagnosis of liver diseases. Meanwhile, the state of bilirubin metabolism at liver diseases in domestic dogs and cats is insufficiently covered in special publications. Therefore, publication of research results in this branch of medicine is important.

Analysis of recent researchs and publications suggests that liver disease, including hepatitis have a special place of internal pathology at dogs and cats. Many publications of domestic [3, 4, 7, 8, 11] and international [12, 14, 15] researchers is devoted to its study. According to the literature the liver disease at dogs are 32 %, at cats - 29% of all diseases. Depending on degree of alterative processes and liver disfunction, hepatitis courses an easy, medium and severe [9].

The liver is the central organ of metabolism, performs different functions including barrier and excretory [2]. In case of hepatitis all its functions are violated, including bind bilirubin. Bilirubin is a toxic metabolite that is eliminated in the liver by conjugation. As a result, the syndrome of jaundice is formed, which is caused by the accumulation of bilirubin in the blood, bile acids and its salts.

The purpose of the study was to investigate the main links of violation of dynamic equilibrium between formation, conjugation and excretion of bilirubin at dogs and cats in case of hepatitis.
The objective of research was to investigate changes of methabolism of bilirubin at dogs and cats in case of hepatitis.
Matherial and methods of research. The work was performed at the Department of Therapy of Poltava State Agrarian Academy during the 1997-2013 years. The object of the study was 22 sick dogs and 10 sick cats of all ages, sexes and breeds. Clinical studies of animals were conducted by common scheme. Blood for research was selected at the beginning of the disease. Complete blood test included a white blood cell count (in the chamber with a Goryaev’s grid) and leukogramme (by Philipchenko). Protein synthesis function of the liver was studied in terms of total protein in blood serum (by biuret method) and albumins (by nephelometric method). State of bilirubin conjugate function of liver was determined by content and total conjugated bilirubin by Yendrashek and Grof (1939) in the modification of V.I. Levchenko, and V.V. Vlizlo [5]. The data were compared with data of healthy animals.

Statistical analysis of the results of research was carried out in the program Microsoft Exsel 2007. Determined arithmetic mean (M), the statistical error of arithmetic mean (m), the probability of the difference between two arithmetic series variation based on Student t-test. The difference between the two values was considered as probable at p<0.05, p<0.01, p<0.001, and limits (Lim) of indicators.

The result of research. The fever, pain in the liver, depression, or ano- hyporexia, polydipsia (100% of patients), ictersc of conjunctiva and hepatomegaly were detected respectively in 90 and 70% of cats and 50 and 68.2% dogs at the clinical study of sick dogs. Characteristic ultrasonographic changes include hepatomegaly, decreased of echogenicity of parenchyma thickening and clear visualization of capsules smooth contours of the liver. Hepatitis at most animals accompanied by sonographic signs of cholecystitis. Leukocytosis and neutrophilia with a regenerative shift kernel were typical for dogs and cats. 

Functional failure syndromes, cholestasis and cytolysis were found at sick animals. The syndrome functional deficiency of hepatocytes is characterized by a dysproteinemia that caused by hypoalbuminemia (established at 86.4% of dogs and cats 79.0%), positive thymol, a violation of pigmentiry liver function. 

Icteric of conjunctiva and itchy of skin, which is characteristic for the syndrome of cholestasis were found at sick animals. Stagnation of bile causes the concentration of bile acids in the blood (holemiya) that irritate the vagus nerve receptors that cause itching.

It was found at the study that bilirubin metabolism is disturbed for hepatitis at dogs and cats: content of total bilirubin and its fractions increase (tabl. 1). In clinically healthy dogs total bilirubin content on average was 2,6‑6,0 mcmol/l (4,2±0,14), conjugated - 0,0‑1,5 mcmol/l (0,7±0,06). A sick dogs with hepatitis the number of total bilirubin was higher on 5.0 times, of conjugated – on 13.1 times. The fraction of bilirubin bound with glucuronic acid in case of acute hepatitis was 43.6 %, compared to 16.7 % at healthy dogs.

So, at hepatitis at dogs all stages of the transformation of bilirubin are violated, but increasingly the excretion of conjugated forms obviously due to cholestasis caused by a decrease of energy opportunities of infected hepatocytes to secrete bile pigment in the lumen of the capillaries against a concentration gradient. It should also be emphasized that hyperbilirubinemia is set at 100 % of sick dogs with hepatitis. 
An increased pigment disfunction of liver in cats. The content of total bilirubin was 31,0–121,4 mcmol/l (60,1±11,11) at sick animals, that is 10.5 times higher than at clinically healthy animals (5,7 ± 0,28 mmol/l).
Table 1.

The content of bilirybin in blood serum of healphy and dogs and cats with hepatitis
	Data
	Healphy animals
	Sick animals
	р<

	
	n
	Lim
	M±m
	n
	Lim
	M±m
	

	Dogs
	Total bilirubin, mcmol/l
	50
	2,6–6,0
	4,2±0,14
	22
	10,6–25,6
	21,1±0,88
	0,001

	
	Conjugated bilirubin, mcmol/l
	50
	0,0–1,5
	0,7±0,06
	22
	3,7–12,2
	9,2±0,48
	0,001

	
	Free bilirubin, mcmol/l
	50
	2,4–5,4
	3,5±0,13
	22
	8,2–15,6
	12,0±0,55
	0,001

	Cats
	Total bilirubin, mcmol/l
	30
	4,2–7,2
	5,7±0,18
	10
	31,0–121,4
	60,1±11,11
	0,001

	
	Conjugated bilirubin, mcmol/l
	30
	0
	0
	10
	8,3–22,1
	15,6±1,38
	–

	
	Free bilirubin, mcmol/l
	30
	4,2–7,2
	5,7±0,18
	10
	12,2–99,3
	44,5±10,46
	0,001


Conjugated bilirubin in the blood serum of healthy cats are usually absent but at dogs with hepatitis concentration reached 15,6±1,38 mcmol/l, and its part in total bilirubin was 26.0%. At the same time the amount of unconjugated (free) bilirubin for acute hepatitis was 7.8 times higher than at healthy cats (P<0.001). Obviously, pronounced bilirubinemia is a feature for liver disease in cats because the pathological process includes the development of bile ducts and cholestasis cholanhiohepatitis which gradually compounded growth of fibrous tissue [6, 13].

So, hepatic functional insufficiency syndrome that characterized by hypoalbuminemia, dysproteinemia and cholestasis, clinical manifestation of which is icteric of conjunctiva and itching, and laboratory - bilirubinemia were developed at dogs and cats with hepatitis. 

Conclusions:

1. The fever, pain in the liver, or ano- hiporeksiyu, polydipsia, ikterychnist conjunctiva, hepatomegaly and itching are diagnosed at hepatitis in dogs and cats. 

2. Bilirubinemia is a typical indicator of hepatitis. More rising The level of bilirubin in cats is rapidly increas. The both factions are equally increased that disrupted the synthesis and excretion of conjugated bilirubin, which is characteristic for failure syndromes functional hepatocytes and cholestasis.
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