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Abstract

The study was undertaken in 9925 clinical cases presented to the Teaching Veterinary Clinical Complex,
WBUAFS, Belgachia, Kolkata. The diagnosis was done using preliminary examination along with
radiography and ultrasonography for confirmatory diagnosis. A group of 10 healthy control dogs were
studied for the trial. 72 (0.73%) dogs were diagnosed with hepatic disorders. Dogs with clinical signs
showing inappetance, vomiting, yellowish tinge in skin and mucus membrane, depriciating body
condition, diarrhoea, anorexia, weight loss, pale mucus membrane, hepatomegaly, abdominal pain,
ascites, constipation, pyrexia, darker color of urine, polydipsia and polyuria were considered for the
study. Dogs with hepatic disorders showed increase in BUN (Blood Urea Nitrogen), creatinine, AST
(Aspartate Amino Transferase), ALT (Alanine Amino transferase), CRP (C reactive Protein), ALP
(Alkaline Phosphatase), GGT (Gamma Globulin Transferase), SBA (Serum Bile Acid), direct bilirubin,
indirect bilirubin and total bilirubin.
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Introduction

The growing pet-dog industry is considered a boon for humans looking for the most pure form
of affection in the form of their furry companions. However, for the animal, it is a boon as well
as a bane. Living with humans has altered the lifestyle of these dogs, their food and habits. So
many fall prey to the use of over and under dosage of medicines, over the counter medication,
feed not meant for species other than humans and lack of activity due to living in confined
spaces. The organ in the body that seems to be affected the most is the liver. 5% of the non
communicable diseases that occur in dogs are liver diseases. 70% of these diseases again are
chronic diffuse liver diseases (Watson, 2017; Smirnova et al., 2018; Belza et al. 2017,
Vatnikov et al., 2019; Popova, et al. 2020) [52.42.4.50. 31 The liver being a highly compensatory
machine of the body; clinical, laboratory and instrumental methods fail to bring to light, the
focal points of liver disorder diagnosis (Tikhonchuk et al., 1992; Vatnikov et al., 2015;
Popova et al., 2020) 5 50 31, This study is an attempt at evaluating the serum biochemical
parameters that indicate deficiencies in the functioning of the liver.

2. Materials and Methods

The present investigation was carried out in the Department of Veterinary Medicine, Ethics
and Jurisprudence, Faculty of Veterinary and Animal Science, West Bengal University of
Animal and Fishery Sciences, Kolkata from 15" September, 2019 to 15" March, 2022. Ten
apparently healthy dogs presented to the Veterinary Clinical Complex (Belgachia) were
considered as controls. These animals had been presented with complaints of lethargy,
weakness, yellowish skin, mucus membrane and eyeball coloration, pale or whitish mucus
membrane and gums, Vomition, diarrhea, constipation, inappetance leading to anorexia,
melena, distended abdomen, yellowish urine coloration, polydipsia, polyuria, dehydration
represented by sunken eyeballs and congested mucus membranes and gradual weight loss.
Dogs with these symptoms were however exempted from the study if they were tested positive
for any kind of bacterial, viral or Protozoal infection or parasitic infestation of the gut. All
suspected cases were subjected to radiography and ultrasonography for confirmatory
diagnosis.
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2.1 Serum biochemical examination

Five millilitres of whole blood was collected into a plain
vacutainer and was kept still for 20 minutes. The serum was
separated from the coagulated blood by centrifuging the
clotted blood at 3000 rpm for 15 minutes and the separated
serum was transferred to sterile Eppendorf tube (1.5 ml) with
the help of Pasteur pipette and the following estimations were
doing using VetTest 8008 auto analyzer from Idexx and
Bensphera spectrophotometer. Total Serum Protein (g/dL),
Serum Albumin (g/dL), Serum Globulin (g/dL), Blood Urea
Nitrogen (BUN) (mg/dL), Creatinine (mg/dL), Bilirubin
(mg/dL), Glucose (mg/dL), Indirect bilirubin (mg/dL), Direct
bilirubin  (mg/dL), Total bilirubin (mg/dL), Alanine
Aminotransferase (ALT) (IU/L), C reactive protein (CRP)
(mg/L), Alkaline Phosphatase (ALP) (IU/L), Gamma
Glutamyl Transferase (GGT) (IU/L), Serum Bile acids (SBA)
(umol/L) and AST (1U/L) were evaluated using commercially
available kits by ERBA Diagnostic Mannheim GmbH.

2.2 Statistical analysis

Data were analyzed by one-way analysis of variance
(ANOVA), with post hoc analysis using Duncan’s multiple
comparison tests using SPSS 20.0 software and expressed as
meanzSE with p<0.05 considered statistically significant
(Snedecor and Cochran, 1994) [*31,

3. Results and Discussion

Table 1: Comparison of mean (+/- standard error) of serum
biochemical parameters between healthy control and diseased dogs

Healthy do Diseased do
Parameter (n= 31/0) g (n=172) g
Protein (g/dL) 6.30 + 0.57 5.52* + 0.06
Albumin (g/dL) 3.35+0.50 2.69* +0.08
Globulin (g/dL) 2.95 £0.07 2.82 £0.105
BUN (mg/dL) 19.78 £1.23 27.94* + 0.62
Creatinine (mg/dL) 0.76 £ 0.03 1.44* + 0.03
AST (1U/L) 33.89+£2.11 | 181.44*+14.41
Glucose (mg/dL) 88.5+1.12 76.69* + 3.23
ALT (IU/L) 52.89+3.34 | 187.83*+10.45
CRP (mg/L) 8.54 £0.18 32.17*+1.15
ALP (1U/L) 59.72 £3.95 225.61* £ 8.15
GGT (1U/L) 7.97+£0.19 31.00* + 3.53
SBA (umol/L) 2.24 £6.32 42.26 * +4.56
Bilirubin (mg/dL) 0.34 £ 0.004 1.49*+0.14
Direct bilirubin (mg/dL) 0.22 £ 0.004 1.034* £ 0.097
Indirect bilirubin (mg/dL) | 0.115 +0.006 0.45* + 0.068

(* indicates values significant at p<0.05)

The serum biochemical parameters were assessed to confirm
the diagnosis of hepatic disorder. The mean + SE values
comparing the diseased animal with the healthy control have
been represented in tabular form (Table 1). While the serum
levels of total protein, albumin and glucose are seen to lower
significantly (p<0.05) in the dogs with hepatic disorders, the
values of BUN, creatinine, AST, ALT, CRP, ALP, GGT,
SBA, total bilirubin, direct bilirubin and indirect bilirubin are
seen to be higher significantly (p<0.05).

Increase in the levels of indirect bilirubin in liver disorder was
previously reported by Twedt (1998) 71, Neuumann (2004)
(291 Rothuizen (2009) 4 and Kozat and Sepehrizadeh (2017)
(221 Increase in the levels of direct bilirubin were observed by
Rothuizen (2009) 4, Kozat and Sepehrizadeh (2017) %2 and
Lakshmi and Padmaja (2021) 28, Total bilirubin levels rise
has been previously reported by Lakshmi and Padmaja (2021)
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261 Lakshmi et al. (2018) P9, Tantary et al. (2014) 14,
Saravanan et al. (2014) 7 and Chohan et al. (2007) 4, The
disturbed balance between the rate of production, metabolism
and excretion of bilirubin explains hyperbiliruminaemia in
hepatic disorders (Tantary et al. (2014)) ¥4I,

Rise in serum bile acid levels in dogs with hepatic disorder
have been reported by Center et al. (1985) [, Kim et al.
(1986) 21, Schlesinger and Rubin (1993) ¥, Neumann et al.
(2007) 91, Ruland et al. (2010) B3 and Pena-Ramos et al.
(2021) B9, In liver diseases, the reduced functional hepatocyte
mass or inefficient shunting of blood past the hepatocyte
result in systemic bile acid levels to approach those present in
the portal circulation (Gilmore and Hofmann, 1980) [,
Elevated values of GGT in hepatic disorder in dogs had
previously reported by Bunch et al. (1982) '], Kraft et al.
(1983) 231 Hall and German (2005) ¥l and Chohan et al.
(2007) M, The elevation in levels of cholestatic enzymes like
GGT occurs due to endocrine disorders, cholestasis,
neoplasia, benign nodular hepatic hyperplasia and intake of
certain drugs besides occurring idiopathically in certain
breeds (Alvarez and Whittemore, 2009) B1,

Increase in ALP have been observed before this study by
Secchi et al. (2012) *%1, Saravanan et al. (2014) 7, Tantary et
al. (2014) ™4 Elhiblu et al. (2015) 3 and Lakshmi and
Padmaja (2021) [, It has been attributed to hepatocellular
injury.

Walker (1990) Y, Toulza et al. (2006) 81, Gow et al. (2012)
171 and Covin and Steiner (2022) [*2 have reported increased
levels of CRP in serum of dogs with hepatic disorders earlier.
Fatty infiltration of liver could trigger inflammatory processes
releasing CRP. Cytokines produced in other tissues resulting
in metabolic abnormalities characterizing insulin resistance
are considered another source of CRP production Kerner et al.
(2005) [0,

Alteration in values of glucose in dogs with hepatic disorders
was reported earlier by Hall and German (2005) 181, Gattani
and Gupta (2011) 1%, Tantary et al. (2014) 4 and Lakshmi
and Padmaja (2021) 281, Webster (2010) 5% reported decrease
in values of glucose in dogs with hepatic disorders and
regarded it to be the consequence of marked reduction in liver
function.

Alan (2008) @ stated a decrease in circulating blood urea
nitrogen in dogs with hepatic dysfunctions due to decreased
production of urea from ammonia. Hall and German (2005)
18] reported altered values of BUN in cases of hepatic
disorder. Gattani and Gupta (2011) 1“4, Tantary et al. (2014)
133 and Lakshmi and Padmaja (2021) 8l also reported increase
in BUN values as documented in the present study. This
increase in BUN could be explained by the impaired kidney
functions associated with liver disorders due to decreased
capacity of the liver to detoxify the harmful products.

Lakshmi and Padmaja (2021) 281, Prebavathy et al. (2020) 53],
Jeena (2019) 91, Lakshmi et al. (2018) ¢! and Elhiblu et al.
(2015) 3 had also previously reported decrease in total
protein. Brovida and Rothuizen (2010) ®© explained the
decrease in total protein as a clinical consequence of
disruption of hepatic protein metabolism.

Increases in the ALT levels in dogs with systemic hepatic
dysfunctions have been earlier observed by Sarma et al.
(2009) 281, Shrivastava et al. (2010) [*4, Bexfield et al. (2011)
Bl Tantary et al. (2014) 4, Lawrence (2015) " and Pradeep
et al. (2017) B2, This increase in ALT levels can be explained
by hepatocellular injury.

Hall and German (2005) '8! reported that creatinine values
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were affected in cases of liver disorder. In 2015, Elhiblu et al.
(13 reported higher levels of creatinine in dogs with hepatic
distress. The increase in creatinine could be attributed to the
impaired kidney function associated with liver disorders due
to decreased capacity of the liver to detoxify the harmful
products (Sampaio et al., 2014) 61, However, in contrast to
this study, Alvarez and Whittemore (2009) ! had reported
that creatinine levels remained unaffected in dogs with liver
disorders.

Hypoalbuminemia as a result of distress to the liver was
observed in the study and Brovida and Rothuizen (2010) ©
explained it as an outcome of disruptive hepatic protein
metabolism in cases of chronic hepatic disorders. Chaturvedi
et al., (2013) [2% had also reported German (2005) 231, Chohan
et al. (2007) 4, Jeena (2019) 4 and Prebavathy et al. (2020)
133 Increase in AST in cases of hepatic disorder was explained
by leakage of the enzyme due to compromised membrane
integrity of the cells. Although AST is also present in kidney,
brain, cardiac and skeletal muscles, 80% of it resides in
hepatocyte cytosol (Center, 2007) I,

4. Summary and Conclusion

Analysis of the serum biochemical parameters in dogs with
hepatic disorders point out towards the fact that these factors
are reliable diagnostic tools and help in early detection of the
condition. hypoalbuminemia in ascitic dogs.

Increase in AST levels in hepatic disorders have been
previously observed by Kraft et al. (1983) 31, Abd-el-Kader
and Hauge (1986) M, Kramer and Hoffman (1997) 24, Hall
and
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