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Abstract

We describe here hematological and biochemical findings in a cow with metastatic cholangiocarcinoma. On physical
examination, apathy with congested mucous membranes, tachycardia and enlarged abdomen; hypoperistalsis in rumen,
abomasum and intestines. In hematological examination, icteric plasma with leukocytosis by neutrophilia with regenerative
left shift and inversion of the proportion between lymphocytes and segmented neutrophils, and hypofibrinemia. In serum
biochemistry: hyperproteinemia, hypoalbuminemia, hyperglobulinemia, low albumin/globulin ratio and high levels of
aspartate aminotransferase, gamma-glutamyltransferase. The cow died and in necropsy was observed a severe and diffuse
increase in volume predominantly on the hepatic right lobe and moderate increase of volume in mesenteric lymph nodes.
Which was diagnosed microscopically as a cholangiocarcinoma, characterized by arrangements in irregular and coalescent

ducts. In conclusion, cholangiocarcinoma may cause important hematological and biochemical changes in cattle.
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Introduction

Primary hepatic neoplasia is incommun in cattle,
being mostly incidental findings in slaughterhouses
(6,7,10,12). Cholangiocarcinoma is a malignant neoplasm
from epithelial cells of intra or extra hepatic biliary ducts
described in various species as cats, dogs, ovines, caprines,
equines and cattle (1,8). Generally, hepatopathies are
characterized by disturbances in serum compounds that are
synthesized, removed, metabolized and excreted by the liver
(11). In hepatic neoplasms, the main changes are elevation of
extravasation enzymes (alanine aminotransferase, aspartate
aminotransferase, sorbitol dehydrogenase) and induction
enzymes (alkaline phosphatase and gamma-glutamyl
transferase); also, elevation of bile acids, serum bilirubin,
glycemiclevel and nonspecific hematological findings (1,11).
This paper aims to describe hematological and biochemical
changes in a cow with metastatic cholangiocarcinoma.

Case Description

A female 8-years-old Girolando cow, was referred
to the Clinica de Bovinos de Garanhuns/ Universidade
Federal Rural de Pernambuco (CBG/UFRPE), with
anamnesis of apathy, progressive anorexia, drop in milk
production and treatment with one dose of imidocarb
dipropionate (9 mL, subcutaneous). In physical examination,
permanent left sternal lateral recumbency, apathy, congested
and icteric mucous membranes, tachypnea (44 bpm) with
polipnea, tachycardia (84 bpm), no appetite, ventrally
bulging abdomen, slightly increased abdominal tension,
and hypomotility of the rumen, abomasum, and intestines.
On rectal examination, dry feces covered by mucus, and
roughness in the parietal peritoneal surface. Hemogram
showed icteric plasma with inversion of the proportion
between lymphocytes and segmented neutrophils; and
neutrophilic leukocytosis with regenerative left shift,
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Table 1. Hematological findings in a cow affected with metastatic cholangiocarcinoma.

Results Reference range (2)

Erythrocytes (10/pL) 7.15 5.0-10.0
PCV (%) 31 24-36
Hemoglobin (g/dL) 10.31 8.0-15.0
MCV (fL) 433 40.0 - 60.0
MCHC (%) 333 30.0-36.0
Plasma protein (g/dL) 9.0 7.0-8.5
Plasma fibrinogen (mg/dL) 200 300 - 700
Leukocytes (uL) 16,900 4,000 — 12,000

Lymphocytes (/uL) 5,239 2,500 — 7,500

Segmented neutrophils (/pL) 11,323 600 - 4,000

Band neutrophils (/uL) 338 0-200

PCV: packed cell volume; MCV: mean corpuscular volume; CHCM: mean corpuscular hemoglobin concentration.

Table 2. Biochemical findings in a cow affected with metastatic cholangiocarcinoma

Results Reference ranges (3)

Plasma protein (mg/dL) 9.05 6.74 - 7.46
Albumin (g/dL) 2.34 3.03-3.55
Globulin (g/dL) 6.71 3.0-3.48
Albumin:Globulin ratio 0.34 0.84 - 0.94
Aspartate aminotransferase(U/T) 576.2 78 - 132

Gamma-glutamyltransferase (U/I) 963.9 6.1-17.4
Enzymatic lactate (mmol/L) 12.9 0.55-2.22

hyperproteinemia and hypofibrinemia (Table 1). In the
analysis of rumen fluid: compromised flora, pH of 9.0 and
chloride content of 17.05 mEq/L. In serum biochemistry,
increase in total serum protein, hypoalbuminemia,
hyperglobulinemia, reduction in albumin/globulin ratio
and elevation in liver enzymes aspartate aminotransferase
(AST), gamma-glutamyltransferase (GGT) and elevation in
enzymatic lactate (Table 2).

The animal died and in necropsy was observed in the
liver, marked and diffuse increase in volume predominately
on the right lobe, with scattered irregular yellowish natural
surface and severe increase in consistency. On the cut surface,
multifocal to coalescent poor delimited scattered yellowish
areas among hepatic parenchyma with severe evidence of
lobular pattern and multiple thrombi in blood vessels (Fig.1).
In the parietal peritoneum multiple coalescing nodular
structures, white with irregular surface, of approximately 0.3
cm in diameter. Multifocal moderate and diffuse enlargement
of mesenteric lymph nodes. In mesentery and mesocolon,
diffuse and marked severe with gelatinous aspect.

Microscopically,  hepatic  parenchyma  was
approximately half replaced by a neoplastic proliferation of
moderate cell density arranged in irregular and coalescent
ducts, lined by one to two layers of flat cuboidal epithelial

cells and supported by moderate to abundant dense fibrous
avascular stroma. Individually, the cells were small,
poorly delimited and well grouped, with scant cytoplasm
and small, round, central nucleus with dense chromatin,
moderate anisocytosis and anisokaryosis. No mitotic figures
were observed. In the mesenteric lymph node, ocasional
multiple foci of irregular ductal arrangements, similar to
those described in the liver.

Discussion

Here we describe the first case of metastatic
cholangiocarcinoma in cattle with findings of hematological
and serum biochemistry of liver enzymes, which are non-
existent in the literature. In dogs with cholangiocarcinoma,
the evaluation of liver enzymes showed elevation of serum
alanine aminotransferase, alkaline phosphatase, aspartate
aminotransferase and gamma-glutamyltransferase (2,5,9);
elevated serum lactate dehydrogenase and nonspecific
hematological abnormalities as leukocytosis, are also
observed (4,9).

The diagnosis in the present case was based
on anatomopathological findings, with laboratory
data indicating hepatic functional impairment (11). In
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Figure 1. Cow, liver, cut surface. Multifocal to coalescent poor delimited
scattered yellowish areas diagnosed microscopically as cholangiocarcinoma.

conclusion, cholangiocarcinoma in cattle may cause
important hematological alterations as icteric plasma,
hyperproteinemia and hypofibrinemia, and changes in
serum levels of liver enzymes, such as elevation of AST,
GGT and enzymatic lactate.
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