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Chronic emaciation reflects the severity and duration of the aetiologies associated with a disease 
condition. The primary aim of this investigation was to determine the trend and most significant causes 
of chronic emaciation and cachexia in off-take cattle in Ibadan metropolis and to evaluate the clinico-
pathologic findings. The study was a prospective one. In this particular study, causative factors of 
chronic emaciation were examined. The purposive sampling technique was used for this study which 
was carried out at the Veterinary Teaching Hospital of the University of Ibadan, Nigeria, between 
September, 2019 and December, 2019. Samples were collected from 100 chronically emaciated off-take 
cattle of different breeds, sexes and ages, not less than two years old. The diagnostic protocol of 
complete physical examination and comprehensive laboratory investigations such as parasitology, 
haematology, serum chemistry and urinalysis amongst others, were followed as well. The study 
revealed six major groups of aetiologies of chronic emaciation and cachexia. The haematologic 
parameters of packed cell volume (PCV), haemoglobin (Hb) concentration, mean corpuscular volume 
(MCV), mean corpuscular haemoglobin concentration (MCHC), neutrophil and platelet count were 
statistically significant (p<0.05) with differences between the mean values of emaciated cases 
compared to control subjects. The serum chemistry parameters of albumin, globulin, bilirubin, 
aspartate amino transferase (AST) and gamma glutamyl transferase (GGT) were statistically significant 
(p<0.05) with differences between the mean values of emaciated cases and control subjects. The 
increasing prevalence of dicrocoeliasis and paramphistomiasis as revealed in the study should be of 
epidemiological and clinical relevance to livestock health institutions and large scale animal 
practitioners in Nigeria. 
 
Key words: Aetiologies, chronic emaciation, investigation, endoparasitic infection, organ disorders, cattle, 
Ibadan metropolis. 

 
 
INTRODUCTION 
 
Emaciation is defined as excessive leanness and is  not a  disease but rather a  symptom that  can be found in many 
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diseases either singly or in combination with other 
unspecific clinical signs (Fischer, 1993). The clinical 
problem of weight loss or emaciation suggests that an 
individual large animal patient or a herd has lost weight 
over a known period of time (Smith, 2008) as a 
consequence of chronic disorder (Freeman, 2012). It may 
also suggest that the patient has reached a subnormal 
adult weight and size (Smith, 2008). The subject of 
chronic emaciation is broad as there are multifactorial 
causes, and with a progression to syndrome of cachexia 
The array of reasons includes chronic bacterial infections, 
such as tuberculosis (Purushothaman, 2001; Belachew, 
2017), paratuberculosis (Johne’s Disease) (Radostits et 
al., 2006; Smith, 2008; Sweeney et al., 2012; Fecteau, 
2018), actinomycosis, actinobacillosis, nocardiosis, 
corynebacteriosis (Radostits et al., 2006; Smith, 2008; 
Ribeiro, 2019; Smith, 2019) etc.; chronic inflammations 
such as endocarditis, lymphadenitis, pleuritis, pericarditis 
and enteritis etc. (Radostits et al., 2006; Smith, 2008); 
parasitic infections such as trypanosomiasis, 
toxoplasmosis, chronic babesiosis (Urquhart et al., 1996; 
Rajavelu, 2001; Love and Hutchinson, 2003; Khan and 
Line, 2010; Odeniran and Welburn, 2018; Petersen and 
Grinnage-Pulley, 2020), anaplasmosis, besnoitiosis, 
(Bussieras and Chermette, 1991; Khan and Line, 2010), 
sarcosporidiosis (Urquhart et al., 1996; Bussieras and 
Chermette, 1991; Januškevičius et al., 2018; More, 
2019), and chronic helminthosis (Urquhart et al., 1996; 
Khan and Line, 2010) etc.; hepatic and renal conditions 
associated with several causes (Haroun and Hussein, 
1975; Radostits et al., 2006; Smith, 2008); gastro-
intestinal disorders such as infiltrative diseases 
(Radostits et al., 2006; Smith, 2008; Wittek, 2014); 
immune mediated condition associated with amyloid 
deposition in various organs and hyperglobulinemia, 
consequent upon chronic infection/inflammation or 
neoplasm (Radostits et al., 2006); congenital disorders 
such as congenital cardiac malformations (tetralogy of 
fallot, interventricular septal defect) and congenital renal 
disease (agenesis, dysplasia, hypoplasia, polycystic 
kidney disease) (Smith, 2008) etc., most of which create 
physiologic inefficiencies that require energy beyond the 
body's ability to supply it; endocrine dysfunction such as 
diabetes mellitus (Mostaghni and Ivoghli, 1977); 
neoplasms such as lymphosarcoma (Bertone, 1990; 
NADIS, 2011); and primary undernutrition (Oetzel, 1988; 
Smith, 2008) etc. 

Skinny animals are seen in primary undernutrition. 
Females carrying multiple fetuses and lactating animals 
with metabolic abnormalities secondary to abomasal 
displacements would also show signs of weight loss 
(Smith, 2008). Nonetheless, the precipitating causes of 
chronic emaciation often result from disorders with a 
protracted course such as cardio-pulmonary disorders, 
chronic renal disease, chronic hepatopathy, neoplasm, 
intestinal malassimilation, and some other chronic 
conditions (Smith, 2008; Khan and Line, 2010). There are  

 
 
 
 
risk factors which may be associated with the aetiologies 
of chronic emaciation in cattle. These may be related to 
age, breed, genetics, environment or climatic condition, 
nutrition, farming or management practices (Putt et al., 
1988; Radostits et al., 2006) etc. 

Anorexia is a significant occurrence and the primary 
mechanism for weight loss (Khan and Line, 2010). 
Weight loss results from decreased nutrient intake, when 
partial anorexia occurs over a long period (Khan and 
Line, 2010). Anorexia is usually associated with a primary 
disease condition, and is regulated by cytokines, 
including interleukin (IL) - 1 and tumor necrosis factor-
alpha (TNF-α), released during an inflammatory response 
(Smith, 2008). These inflammatory cytokines directly 
cause anorexia, increase lean body mass loss and may 
increase energy requirements (Fearon et al., 2012; 
Freeman,   2012). Chronic emaciation or cachexia appears 
to be a response to increased catabolism with either 
normal or decreased appetite (Sanderson, 2019). 

Diagnostic investigation of chronic emaciation should 
follow the conventional protocol of comprehensive history 
taking, careful physical examination (Jackson and 
Cockcroft, 2002; Radostits et al., 2006; Smith, 2008; 
Khan and Line, 2010), laboratory examination of relevant 
samples such as parasitology, haematology, serum 
chemistry and serology etc. (Anderson et al., 1976; Baker 
and Silverton, 1998; Khan and Line, 2010; Latimer, 2011; 
Sivajothi et al., 2014; Jibrin et al., 2018; Bildfell, 2019; 
eClinpath, 2019), and special diagnostic tests such as 
Polymerase Chain Reaction (Khan and Line, 2010; 
Fajinmi et al., 2011; Sivajothi et al., 2014); measuring and 
recording techniques like nerve conduction velocity 
(Schubert, 2019) and electrocardiogram (Kittleson, 2019); 
endoscopy (Franz, 2011); diagnostic imaging such as 
radiography (Smith, 2008; Lattimer, 2019b), 
ultrasonography (Braun, 1991; Radostits et al., 2006; 
Streeter and Step, 2007; Smith, 2008; Buczinski and 
Bélanger, 2010; Imran and Sharma, 2014;  Lattimer, 
2020), scintigraphy (Radostits et al., 2006), computed 
tomography (Nuss et al., 2011), and magnetic resonance 
imaging (Lattimer, 2019a); cytology (Trevor, 2019); and 
histopathology (Radostits et al., 2006; Smith, 2008; Khan 
and Line, 2010; Bildfell, 2019). However, this study was 
limited to panel screening tests to provide clues of the 
causes of emaciation in randomly selected off-take cattle 
in Ibadan metropolis. 

An average number of 450 cattle are slaughtered at the 
central abattoir located at Amosun village in Ibadan. Post 
mortem records indicate partial condemnation of 
carcasses with organ involvement; and this is of 
economic significance. Besides carcass losses and 
reduced meat quality due to distinct organoleptic 
changes, it can be imagined that there would have been 
production losses when these animals were alive 
(Pelczyńska, 1987; Phiri, 2006). Relatively few studies 
have been carried out to investigate emaciation in cattle 
related to some specific diseases such as the one carried  



 
 
 
 
out by Raji et al. (2010) to examine pathological lesions 
of organs of 7812 cattle slaughtered in Zaria abattoir. The 
main aim of this study therefore, was to investigate the 
trend of aetiologies of chronic emaciation in various 
breeds of cattle in Ibadan metropolis, Nigeria, using 
standard diagnostic protocol to evaluate clinico-
pathological abnormalities. 
  
 
MATERIALS AND METHODS 
 
Scope and design  
 
The study was a prospective one. In this particular study, causative 
factors of chronic emaciation were investigated.  The purposive 
sampling technique was used for this study. Thus, samples were 
collected from only chronically emaciated cattle presented at the 
central slaughter house in Ibadan metropolis. A total number of 100 
cattle of different breeds, sexes and ages not less than two years 
old and body condition score between 1 and 3 were selected for the 
study. However, there were 50 animal control samples. The control 
animals were healthy and of body condition score from 6 and 
above. The sample size was calculated using the statistical 
programme, G-Power® version 3.1.1; Germany. 
 
 
Sampling 
 
The various samples for which data were derived included the 
animal, blood, serum, feces, urine and skin scrapings. The samples 
were collected over 3 months. Consents to conduct a physical 
examination and contain representatives from the animals were 
obtained from the owners after explaining the purpose of the study. 
Subject data was captured on a preprinted form. Each animal was 
subjected to a thorough physical examination; and basic 
parameters including temperature, respiratory rate, pulse and body 
condition score were taken and recorded. Abnormal systemic 
findings observed were noted. Blood samples were taken from all 
the animals; for parasitology and haematologic evaluations. The 
sampling procedure was as described by Baker and Silverton 
(1998). Serum samples were retrieved from blood samples 
collected for chemistry evaluation. The sampling procedure was as 
described by Baker and Silverton (1998). Feces of animals were 
collected for various examinations including parasitology, cytology 
and occult blood examination. The sampling procedure was as 
described by Baron (1973) and CDC (2020). Urine of each animal 
was collected for urinalysis by stroking the escutcheon in females, 
and by massaging of the preputial orifice in males. The voided urine 
was collected into a clear tube for urinalysis and sediment 
examination as described by Khan and Line (2010). Scrapings of 
the skin of animals with lesions were carried out for dermatologic 
investigations. These were done using sharp scalpel blades to 
scrape the skin near and around observed lesions, following drops 
of glycerine oil; the scrapings including hairs and scales were 
transferred into clean glass slides as described by Khan and Line 
(2010). 
 
 
Procedure  
 
Epidemiological data sourcing  
 
Various data were obtained from responses of cattle merchants and 
physical observation. History related to subjects such as sources, 
environmental conditions, husbandry practices and abnormal 
symptoms were sought by oral questioning of cattle merchants. The  
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age, sex and breed of the animals were noted from physical 
observation. Breeds of all the cattle were identified using 
morphological features which distinguish them such as horn shape, 
body size and coat color as described by Kugonza et al. (2011) 
and Terefe et al. (2015). Age was determined using the technique of 
dentition as described by Lasisi et al. (2002). 
 
 
Physical examination 
 
Each animal was subjected to a thorough physical examination 
beginning with a distance and followed by a close examination as 
described by Radostits et al. (2006). Abnormalities observed 
related to animal’s condition were recorded. 
 
 
Laboratory Investigations 
 
Blood smear examination (thin films)  
 
A clean slide was wiped with alcohol and a tiny drop of blood 
placed near the end of the slide. Another clean and disinfected slide 
was used to spread the drop of blood along the sample slide to 
form a thin smear. The slide was air-dried, fixed briefly in methanol 
and stained with Giemsa stain. The slide was then examined under 
the microscope (magnification up to 1000 x) to identify protozoa 
organisms (such as Babesia Sp, Trypanosoma Sp) and Rickettsial 
organisms (such as Anaplasma bovis). This method was as 
described by Khan and Line (2010). 
 
 
Buffy coat examination 
 
This concentration technique was used for trypanosome 
identification as described by Khan and Line (2010). Blood was 
taken up from one end of the hematocrit tube, and the other open 
end was sealed with a burner. The sealed tube containing 
heparinized blood was placed in the groove of the rotor plate with 
the sealed end outwards; and spunned at a high speed (12, 000 
rpm) for 5 min. After centrifugation the tube was removed and buffy 
coat examined for the presence of trypanosomes by making a 
smear of this area. The slide was air-dried, fixed in methanol and 
stained with Giemsa stain before examining under microscope (100 
x). 
 
 
Haematology  
 
Haematologic procedure as described by Baker and Silverton 
(1998) include methods to determine packed cell volume, 
haemoglobin level, red cell count, red cell indices, white cell count, 
platelet count; and blood glucose concentration.  The PCV was 
determined using a microhematocrit tube, a specifically designed 
centrifuge and a reader as described by Baker and Silverton 
(1998). Haemoglobin concentration was determined by the 
cyanmethaemoglobin method as described by Baker and Silverton 
(1998). Red cell count of blood sampled from each animal was 
performed by a visual method using the improved Neubauer 
counting chamber as described by Baker and Silverton (1998).  

White cell count of sampled blood was achieved by a visual 
method using the improved Neubauer counting chamber as 
described by Baker and Silverton (1998). Platelet Count was 
performed by a visual method using the improved Neubauer 
counting chamber as described by Baker and Silverton (1998). 
Blood Glucose Concentrations of test samples were determined 
using the manual technique of Trinders glucose oxidase method 
(using phenol and 4 - Aminophenazone) as described by Baker and 
Silverton (1998). 
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Serum biochemical analysis 
 
Serum Total Proteins, Albumins and Globulin fractions were 
determined with the manual biuret method as described by Baker 
and Silverton (1998). All stages were carried out to the point at 
which the color was developed with the biuret reagent, at a 
temperature above 25°C to avoid crystallization of sodium sulphate. 
This was achieved by precipitating the globulins in a centrifuge tube 
placed inside wider centrifuge tube containing water warmed to 
about 30°C and centrifuging both tubes.  Serum urea concentration 
(SUC) was determined using the urease method which uses the 
Berthelot reaction as described by Baker and Silverton (1998).  

Serum creatinine concentration was determined with the manual 
method in samples collected as described by Baker and Silverton 
(1998). The technique is the Jaffe reaction which produces a red 
color with an alkaline picrate solution. Serum gamma glutamyl 
transferase (GGT) concentration was determined using a 
commercial Colorimetric Assay kit (Sigma, 2013). GGT activity is 
determined by a coupled enzyme assay, in which the GGT transfers 
the -glutamyl group from the substrate L- Glutamyl-p-nitroanilide, 
liberating the chromogen p-nitroanilide (pNA, 418 nm) proportional 
to the GGT present. One unit of GGT is the amount of enzyme that 
will generate 1.0 mole of pNA per minute at 37°C.  

Serum aspartate aminotransferase (AST) concentration was 
determined with the use of a kinetic method as described by Baker 
and Silverton (1998). AST catalyzes the transfer of the amino group 
aspartate to 2-oxoglutarate to yield oxaloacetate and glutamate. 
The oxaloacetate formed in the first reaction is then reacted with 
reduced nicotinamide adenine dinucleotide (NADH) in the presence 
of malate dehydrogenase (MDH) to form nicotinamide adenine 
dinucleotide (NAD). AST is determined by measuring the rate of 
oxidation of NADH at 340 nm. 

Serum creatine kinase (CK) Concentration was determined using 
a commercial Colorimetric Assay kit (Sigma, 2014). In this assay, 
creatine kinase activity is determined by a coupled enzyme reaction 
resulting in the production of reduced nicotinamide adenine 
dinucleotide phosphate (NADPH), measured at 340 nm, 
proportionate to the CK activity present in the serum sample. Serum 
bilirubin concentration in test samples was determined using the 
method of Powell (1944) as described by Baker and Silverton 
(1998). The ‘accelerating agent’ urea-sodium benzoate solution 
causes bilirubin to react with the diazo reagent at low dilution 
without precipitating proteins. The resulting color when compared 
with a suitable standard gave a measure of total bilirubin in serum.  
 
 
Urinalysis 
 
The procedures for urinalysis in the study carried out include; 
physical examination of urine, use of colorimetric test pads for 
several semi quantitative chemical evaluation and microscopic 
examination of urine sediment. These procedures were described 
by Khan and Line (2010) and Parrah et al. (2013). 
 
 
Faecal microscopy 
 
Faecal microscopy was done to investigate for metazoans, 
protozoa and blood cells as described by Khan and Line (2010); 
and literature of CDC (2020). The technique of zinc-sulphate 
centrifugation – flotation was used to investigate for the presence of 
cysts of protozoa and helminth ova in faeces. Investigation for 
blood cells (leukocytes and red blood cells) in faeces was carried 
out using Gram staining technique. 
 
 
Faecal occult blood test 
 
The Haemoccult slid test (Smith – Kline diagnostics,  England)  was 

 
 
 
 
used to investigate the presence of occult blood in faeces. It is a 
guaiac-based test as described by Baron (1973). One side of a 
guaiac – impregnated paper was smeared with faeces and a few 
drops of developer solution (stabilized peroxide reagent) were 
added to the opposite side of the paper. The appearance of a blue 
color within 30 sec was considered a positive test. 
 
 
Method of data analysis  
 
Both qualitative and quantitative forms of analysis were used for the 
study to analyze obtained data. All parameters were subjected to 
a two-tail analysis of variance (t-test) to determine the level of their 
significance as previously described by Norman and Bailey (1997) 
using Microsoft excel (2010 version). Statistical data analysis was 
performed with STATA 12, using an unpaired two-sample t-test with 
the assumption of unequal variances between the clinical cases 
and the control subjects. Means and standard deviations with 
confidence intervals for each study variable were calculated for 
each group. The means obtained were then compared between the 
two groups and against the standard reference values for each 
haematologic or serum biochemical values. Level of significance 
threshold was set at P = 0.05. 
 
 
RESULTS 
 
Results of laboratory investigations are summarized as 
follows: 
 

Frequency distribution of blood parasitological 
findings of emaciated/cachexic cattle 
 
Babesia sp (Nil); Trypanosoma sp (12); Anaplasma bovis 
(Nil); Haemobartonella bovis (4); Absence of Parasites 
(84). 
 
 

Frequency distribution of faecal examination findings 
in emaciated/cachexic cattle 
 
The presence of Nematodes (48); Presence of Cestodes 
(6); Presence of Trematodes (28); Presence of Protozoa 
(Pathogenic Eimeria sp) (42); Presence of Leukocytes 
(90); Presence of Red Blood Cells (55); Presence of 
Occult Blood (55); Absence of Abnormal Finding (12). 
NB: Some of the parasites were present as mixed or 
concurrent infections. 
 
 

Frequency distribution of helminths detected in 
emaciated and cachexic cattle 
 
Cestodes (Moniezia sp (6)); Nematodes (Capillaria sp (2); 
Strongyle (37); Toxocara vitulorum (17); Trichuris sp (4)); 
Trematodes (Dicrocoelium sp (12); Fasciola hepatica (6); 
Paramphistomum sp (16)); Absence of Helminths (24). 
NB: Some of the helminths were present as mixed infection. 
 
 
Frequency distribution of mixed parasitic infections 
detected in faeces of emaciated and cachexic cattle 
 
Dicrocoelium   sp  +   Nematode   (2);  Dicrocoelium  sp + 



 
 
 
 
Paramphistomum sp (3); Dicrocoelium sp + Eimeria sp 
(3); Fasciola hepatica + Paramphistomum sp (3); 
Fasciola hepatica + Eimeria sp (1); Paramphistomum sp 
+ Nematode (6); Moniezia sp + Nematode (2); Moniezia 
sp + Nematode (Capillaria sp) + Eimeria sp (2); Moniezia 
sp + Eimeria sp (2); Mixed Nematode sp with or without 
Eimeria sp (6); Single Nematode sp + Eimeria sp (18). 
 
 
Frequency distribution of parameters of urinalysis of 
emaciated/cachexic cattle 
 
Changes in pH (56); Elevated/Upper Mark Specific 
Gravity (50); Reduced Specific Gravity (0); Presence of 
Occult Blood (2); Proteinuria (2); Glycosuria (0); 
Ketonuria (0); Bilirubinuria (0); Significant Presence of 
RBC (2); Significant Presence of Leukocytes/Bacteria (2); 
Presence of Epithelial Cells (2); Significant Presence of 
Epithelial Casts (2); Presence of Granular Casts (2); 
Presence of Hyaline Casts (59); Significant Presence of 
Crystals (Phosphates) (10). 
 
 
Frequency distribution of concurrent infection of 
nematode and non-gastrointestinal parasitic/disease 
conditions in emaciated and cachexic cattle 
 
Trypanosoma brucei + Nematode (Strongyle) (2); 
Trypanosoma congolense + Nematode (Strongyle) (2); 
Trypanosoma congolense + Nematode (Toxocara 
vitulorum) (2); Urinary Tract Infection + Paramphistomum 
sp + Nematode (Toxocara vitulorum) (2). The results are 
summarized in Tables 1 to 5. 
 
 
DISCUSSION  
  
The general history of the emaciated subjects was either 
not known or obscure because most of the off-take 
animals were in possession of traders rather than the 
owners. However, these trypano-intolerant breeds of cattle 
were raised under an extensive grazing system with 
associated risk factors (Putt et al., 1988). In the study, six 
groups of aetiologies were broadly identified.  

Endoparasitic Infections without secondary organ 
compromise findings were 70% of the total number of 
chronic emaciated and cachexic cattle investigated 
(Table 3). Diagnostic results for intestinal parasites in this 
group include nonspecific signs such as unthrifty 
appearance, emaciation, mucopurulent ocular discharges, 
ruffled hair coat, weakness, dullness, pale mucous 
membranes, tachycardia, dyspnea, tachypnea, various 
forms of diarrhea, haematochezia (trichuriasis), melena 
(coccidiosis and paramphistomiasis), and dehydration. 
Haematologic correlates were normocytic normochromic 
anaemia of chronic state (capillariasis, strongyle worm 
infection, toxocariasis,  cestode  (Moniezia  sp  infection),   
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macrocytic hypochromic anaemia (coccidiosis, 
paramphistomiasis and trichuriasis) as an indication of 
blood loss, thrombocytopenia (coccidiosis, 
paramphistomiasis and trichuriasis), as well as relative 
lymphopenia and neutrophilia in some subjects (Latimer, 
2011; Roland et al., 2014). Thrombocytopenia may be 
due to increased platelet consumption which resulted 
from intestinal damage and haemorrhage, while the 
relative lymphopenia and neutrophilia may be associated 
with endogenous stress due to intestinal inflammation 
(Latimer, 2011; Roland et al., 2014; Reddy et al., 2015). 
Serum chemistry findings include hypoalbuminaemia 
(caused by damage of intestinal mucosa and plasma 
protein leakage (Love and Hutchinson, 2003), 
hyperglobulinaemia (possibly due to intestinal 
inflammation and acute phase proteins (Latimer, 2011) 
and increased serum urea concentration (SUC), perhaps 
of prerenal cause (Latimer, 2011). Faecal examination 
findings include presence of leukocytes (indicating some 
degree of intestinal inflammation) and numerous red 
blood cells (for subjects with trichuriasis) on faecal 
cytology; and presence of occult blood (coccidiosis and 
paramphistomiasis) on faecal occult blood test.  

Diagnoses were based on clinical findings including the 
detection of ova of nematode species, cestode species 
and Paramphistomum sp by both direct saline 
microscopic examination of faeces and zinc sulphate 
centrifugation-flotation technique; and detection of 
pathogenic Eimeria sp oocysts with zinc sulphate 
centrifugation-flotation technique (Fraser et al., 1991). The 
detection of gastrointestinal parasites in faeces was 
following work done by Ahmed et al. (2015) in a study of 
the prevalence of gastrointestinal parasitism of cattle in 
Banskhali upazilla, Chittagong, Bangladesh.      Physical 
examination findings in 10 subjects which had 
Trypanosoma congolense (Table 3) include unthrifty 
appearance, emaciation, pallour, lymphadenopathy, 
watery faeces (in cases with concurrent nematodiasis) 
and dehydration etc. Haematologic finding of normocytic 
normochromic anaemia reflected a chronic state contrary 
to the usual finding of mild regenerative anaemia in acute 
condition as may be associated with the complex 
pathogenesis involving mainly increased 
erythrophagocytosis, some haemolysis, and 
dyshaematopoiesis (ILRAD, 1990; Radostits et al., 2006; 
Latimer, 2011). Other haematologic findings include 
thrombocytopenia as may have been caused by 
intravascular coagulation and platelet consumption due to 
affinity of Trypanosoma congolense for vascular 
endothelium (Radostits et al., 2006; Latimer, 2011); and 
relative lymphopenia and neutrophilia as may be 
associated with endogenous stress due to inflammation 
(Latimer, 2011).  

Serum chemistry findings include hypoalbuminaemia 
(more severe in the 4 subjects with concurrent 
nematodiasis), hyperglobulinaemia, and mildly elevated   
AST,    CK     and     GGT      (reflection     of     systemic  



6          J. Vet. Med. Anim. Health 
 
 
 

Table 1. Haematologic abnormalities. 
 

S/N 
Variable No. of animals 

(%) 
Mean ± SD 

95% Conf. 
Interval 

Reference range (Khan and 
Line, 2010) Type of alteration Parameter 

1 Anaemia  PCV (%) 51/100 (51.0) 20.59 ± 1.79 20.1 - 21.08 24 - 46 
2 Decrease  Hb (g/dl) 85/100 (85.0) 6.51 ± 1.32 6.32- 6.70 8 -15 
3 Decrease  RBC (x106/µl) 98/100 (98.0) 3.74 ± 0.56 3.62 - 3.85 5 - 10 
4 Increase MCV (FL) 67/100 (67.0) 64.90 ± 2.27 63.84- 64.92 40 - 60 
5 Decrease  MCHC(g/dl) 68/100 (68.0) 28.15 ± 1.04 27.9- 28.4 30 - 36 
6 Thrombocytopenia Platelets (x103/µl) 76/100 (76.0) 76.57 ± 12.19 73.83 - 79.31 100 - 800 
7 Leukopenia  WBC (x103/µl) 6/100 (6.0) 3.68 ± 0.19 3.48 -3.87 4 -12 
8 Leukocytosis  WBC (x103/µl) 4/100 (4.0) 16.14 ± 0.80 15.34- 16.94 4 - 12 
9 Neutrophilia Neutrophils (%) 73/100 (73.0) 41.78 ± 5.44 40.53 - 43.03 15 - 33 

10 Left Shift Band Neutrophils (%) 4/100 (4.0) 5.00 ± 2.58 2.47 -7.53 0 - 0.1 
11 Eosinophilia Eosinophils (%) 2/100 (2.0) 22.50 ± 0.71 21.52- 23.48 0 -20 
12 Monocytosis Monocytes (%) 4/100 (4.0) 11.50 ± 1.29 10.23 - 12.77 0 - 8 
13 Lymphopenia Lymphocytes (%) 5/100 (5.0) 35.00 ± 9.67 26.52 -43.48 45 - 75 

 
 
 

Table 2. Serum chemistry alterations. 
 

S/N 
Variables 

No. of animals (%) Mean ± SD 95% Conf. interval 
Reference range 

(Khan and Line, 2010) Type of Alteration Parameter 

1. Hypoproteinemia Total proteins (g/dl) 41/100 (41.0) 6.22 ± 0.37 6.11 - 6.34 6.7 - 7.5 
2. Hyperproteinemia Total proteins (g/dl) 26/100 (26.0) 8.20 ± 0.38 8.05 - 8.34 6.7 - 7.5 
3. Hypoalbuminemia Albumin (g/dl) 67/100 (67.0) 2.17 ± 0.20 2.12 - 2.22 2.5 - 3.8 
4. Hyperglobulinemia Globulin (g/dl) 95/100 (95.0) 4.59 ± 0.59 4.47 - 4.70 3.0 - 3.5 
5. Decrease  AST (µ/L) 8/100 (8.0) 52.75 ± 3.28 50.47 - 55.03 60 - 125 
6. Increase AST (µ/L) 32/100 (32.0) 180.56 ± 23.29 172.49 - 188.63 60 - 125 
7. Increase  CK (µ/L) 18/100 (18.0) 409.22 ± 28.74 395.95 - 422.50 0 - 350 
8. Increase  GGT (µ/L) 32/100 (32.0) 28.34 ± 7.06 25.90 - 30.79 6 - 17.4 
9. Hyperbilirubinemia Bilirubin (mg/dl) 3/100 (3.0) 1.70 ± 0.00 == 0 - 1.6 

10. Hypercreatininemia Creatinine (mg/dl) 5/100 (5.0) 2.38 ± 0.08 2.31 - 2.45 0.5 - 2.2 
11. Decrease  SUC (mg/dl) 11/100 (11.0) 8.82 ± 0.64 8.44 - 9.20 10 - 25 
12. Increase SUC (mg/dl) 4/100 (4.0) 28.10 ± 1.48 26.65 - 29.55 10 - 25 

 
 
 
inflammation in the subjects (Smith, 2008; Latimer, 
2011).  Diagnosis  of  trypanosome  infection  was 

established with both blood smear and buffy coat 
examination    as   described   by   Petersen    and  

Grinnage-Pulley (2020).  
Endoparasitic   Infections    with    Secondary   or 
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Table 3. Frequency Distribution of Aetiologies of Chronic Emaciation and Cachexia of Off Take Cattle in Ibadan. 
 

S/N Disease/disorder diagnosed Frequency (no of cattle) Percentage 

1. 

Endoparasitic infections without systemic organ compromise (70%) 
Cattle with single nematode infection 12 12 
Cattle with mixed infection of single nematode and coccidia 18 18 
Cattle with mixed infection of nematode sp. with or without coccidia   6 6 
Cattle with single infection of coccidia 10 10 
Cattle with mixed infection of nematode and intestinal trematode 4 4 
Cattle with mixed infections involving nematode, cestode and pathogenic coccidia 6 6 
Cattle with single infection of intestinal trematode 4 4 
Cattle with single infection of Trypanosoma congolense. 6 6 
Cattle with infection of Trypanosoma congolense and concurrent infection with nematodes 4 4 
Subtotal 70 70 

    

2. 

Endoparasitic infection with secondary or concurrent organ disorders (22%) 
Trematodiasis with secondary hepatobiliary disorder (congestive hepatopathy, chronic hepatitis,
cholestasis, cirrhosis); with or without concurrent right congestive heart failure (primary disorder) 

12 12 

Trematodiasis/Secondary Hepatobiliary Disorder with Nematodiasis  2 2 
Trematodiasis/Secondary Hepatobiliary Disorder with Coccidiosis   4 4 
Trypanosomiasis (Trypanosoma brucei infection) with secondary cardiac disorder (right 
congestive heart failure possibly associated with ventricular myocarditis/myopathy or myocardial 
infarction/concurrent infection with nematode 

2 2 

Helminthiasis, concurrently with urinary tract infection 2 2 
Subtotal 22 22 

    

3. 
 

Others (8%) 
Distinct primary organ disorders: cardiac disorders associated with right congestive heart failure 
possibly due to endocarditis, tricuspid valve insufficiency, ventricular myocarditis/myopathy,
myocardial infarction or pulmonic stenosis, etc.) 

2 2 

Granulomatous disease (tuberculosis, corynebacteriosis, nocardiosis, mycotic infection etc.)/
intestinal infiltrative disease 

2 2 

Inflammatory muscle disease (Sarcocystosis?) 2 2 
Nutritional deficiencies (protein-calorie malnutrition/vitamin B12 deficiency) 2 2 

 Subtotal 8 8 
 Total 100 100 

 
 
 
Concurrent systemic organ Involvement in 22 cases as 
previously reported by Akhaine et al. (2020) include 12 
emaciated cattle with trematodiasis and secondary 
hepatobiliary disorder (congestive hepatopathy, chronic 
hepatitis, cholestasis, cirrhosis), with or without concurrent 
right Congestive Heart Failure (Primary Disorder); 4 
emaciated subjects with trematodiasis and secondary 
hepatobiliary disorder with Eimeria sp infection; 2 
emaciated subjects with trematodiasis and secondary 
hepatobiliary disorder, with nematode infection; 2 
emaciated subjects with trypanosomiasis (Trypanosoma 
brucei infection) and secondary cardiac disorder (right 
Congestive Heart Failure possibly associated with 
ventricular myocarditis/myopathy or myocardial infarction); 
in addition to 2 emaciated subjects with helminthiasis and 
concurrent Urinary Tract Infection.    

It was discovered that 6% of the emaciated cattle had 

Fasciola hepatica, while Dicrocoelium sp was detected in 
12% (Table 3). Mixed infection of Fasciola hepatica and 
Paramphistomum sp was detected in 3 subjects, while 
mixed infection of Dicroecoelium sp and Paramphistomum 
sp was detected in another three subjects. The general 
physical examination findings in this group with 
trematodiasis include unthrifty appearance, arched back 
posture, emaciation, mucopurulent ocular discharges, 
ruffled hair coat, weakness, dullness, pale mucous 
membranes, tachycardia, dyspnea, tachypnea, diarrhea 
and dehydration, patchy erythema of the skin, ascites 
and distended abdomen. However, 4 out of the 18 
subjects in this group with trematodiasis presented 
obvious signs of cardiopulmonary compromise such as a 
distended jugular vein, increased jugular pulse, abducted 
forelimbs, extended neck and flared nostril, cyanosis, 
cardiac murmur, edema and ascites, breathing difficulty  
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Table 4. Haematology. 
 

S/N Parameter Mean ± SD 
Cases n = 100 

95% Conf. Interval 
Mean ± SD 

Control n = 50 
95% Conf. Interval 

P-value 
Reference Range 

(Khan and Line, 2010) 

1. PCV (%) 22.9±2.83 22.34 - 23.46 38.36±2.29 37.71 - 39.01 <0.001* 24 – 46 
2. Hb (g/dL) 6.78±1.08 6.57 - 6.70 12.58±0.87 12.33 - 12.83 <0.001* 8 – 15 
3. RBC (x 106/µL) 3.76±0.61 3.64 - 3.88 8.29±0.51 8.14 - 8.43 <0.001* 5 – 10 
4. MCV (FL) 61.42±5.11 60.40 - 62.43 46.33±1.15 46.00 - 46.66 <0.001* 40 – 60 
5. MCHC(g/dl) 29.55±2.27 29.10 - 30.00 32.78±0.65 32.60 - 32.97 <0.001* 30 – 36 
6. Platelet (x103/ µL) 88.21±27.62 82.73 - 93.68 296.66±70.35 276.67 - 316.65 <0.001* 100 – 800 
7. WBC (x103/ µL) 5.96±2.36 5.49 - 6.43 6.42±0.54 6.26 - 6.57 0.069 4 – 12 
8. Neutrophil (%) 38.48±7.56 36.98 - 39.98 27.84±2.32 27.18 - 28.50 <0.001* 15 – 33 
9. Band Neutrophil (%) 0.20±1.08 -0.01 - 0.42 0 == 0.068 0 – 0.1 

10. Eosinophil (%) 2.22±3.11 1.60 - 2.84 1.96±0.92 1.70 - 2.22 0.443 0 – 20 
11. Basophil (%) 0.02±0.14 -0.01 - 0.048 0 == 0.158 0 – 2 
12. Monocyte (%) 2.03±2.05 1.62 - 2.44 1.8±0.73 1.59 - 2.01 0.318 0 – 8 
13. Lymphocyte (%) 57.04±8.43 55.37 - 58.71 68.40±2.32 67.74 - 69.06 <0.001* 45-75  

 

Interpretation; P-values with asterisks indicates the mean differences in the haematological parameters between the clinical cases and the control group is statistically significant (P < 
0.05). 

 
 
 

Table 5. Serum chemistry. 
 

S/N Parameter Mean ± SD 
Cases n = 100 

95% Conf. Interval 
Mean ± SD 

Control n = 50 
95% Conf. Interval 

P-value 
Reference Range 

(Khan and Line, 2010) 

1. Total proteins (g/dL) 6.98 ± 0.86 6.8 - 7.15 7.16 ± 0.39 7.05 - 7.27 0.083 6.7 - 7.5 
2. Albumin (g/dL) 2.35 ± 0.34 2.29 - 2.42 3.32 ± 0.15 3.28 - 3.36 <0.001* 2.5 - 3.8 
3. Globulin (g/dL) 4.63 ± 0.69 4.49 - 4.77 3.84 ± 0.32 3.75 - 3.93 <0.001* 3.0 - 3.5 
4. AST (µ/L) 114.40 ± 50.10 104.58 - 124.22 103.24 ± 43.38 96.24 - 110.24 <0.001* 60 - 125 
5. CK (µ/L) 158.6 ± 119.35 134.92 - 182.28 134.98 ± 51.97 120.21 - 149.75 0.094 0 - 350 
6. GGT (µ/L) 15.84 ± 9.61 13.93 - 17.75 9.98 ± 1.53 9.55 - 10.42 <0.001* 6 - 17.4 
7. Bilirubin (mg/dL) 1.01 ± 0.27 0.96 - 1.06 0.78 ± 0.28 0.89 - 0.99 <0.001* 0 - 1.6 
8. Creatinine (mg/dL) 1.46 ± 0.47 1.37 - 1.56 1.01 ± 0.145 0.96 - 1.05 <0.001* 0.5 - 2.2 
9. SUC (mg/dL) 17.18 ± 4.40 16.31 - 18.06 17.51 ± 0.60 17.34 - 17.68 0.472 10 - 25 

10. Glucose (mg/dL) 66.79 ± 12.47 64.32 - 69.26 72.62 ± 10.94 69.51 - 75.73 0.004* 40 - 100 
 

Interpretation; P-values with asterisks indicate the mean differences in the serum chemistries between the clinical cases and the control group is statistically significant (P < 0.05). 
 
 
 
and tachycardia. These findings  may  have  been  associated  with  right Congestive Heart Failure as  a concurrent  condition  in  these  subjects. Similar  



 
 
 
 
results were reported in four clinical cases of 
dicrocoeliosis in lamas by Klein et al. (2012). The findings 
of abducted forelimbs, extended forelimbs, flared nostril, 
cyanosis, abnormal breathing and tachycardia were 
suggestive of reduced oxygen diffusion-perfusion in the 
lungs; while the finding of a right systolic cardiac murmur 
may be associated with a cardiac abnormality such as 
endocarditis, tricuspid valve insufficiency, right ventricular 
myocarditis/myopathy, myocardial infarction or pulmonic 
stenosis, pulmonary hypertension/cor pulmonale etc. 
(Radostits et al., 2006). The finding of arched back 
posture generally in the group may be due to abdominal 
pain associated with pressure on the liver capsule from 
parenchymal swelling or directly from the lesions 
(Radostits et al., 2006). The findings of patchy erythema 
of the skin and subcutaneous edema were possibly due 
to hypersensitization associated with phylloerythrin 
retention, consequent upon compromised hepatic 
function (Radostits et al., 2006; Foreman, 2020). Ascites 
as determined by the presence of abdominal fluid waves 
may have resulted from portal hypertension caused by 
venous blockage and protein leakage in to the peritoneal 
cavity; and low albumin concentrations (Radostits et al., 
2006; Smith, 2008; Foreman, 2020). Low albumin 
concentrations and reduced oncotic pressure may be 
reasons for the observed edema in the emaciated 
subjects (Foreman, 2020). Congestive Heart Failure may 
have contributed to hepatic congestion and ascites for 
the 4 subjects with concurrent right Congestive Heart 
Failure (Buczinski et al., 2010).  

Other diagnostic findings include haematologic and 
serum chemistry alterations. Haematologic correlate of 
macrocytic hypochromic anaemia with lowered red cell 
indices and higher MCV may have been due to liver 
haemorrhage as a result of immature wandering flukes 
which destroy liver tissue, and also as a consequence of 
trauma and feeding activity of adult flukes within the bile 
ducts (Latimer, 2011; Foreman, 2020); while 
thrombocytopenia may have resulted from sequestration 
of thrombocytes associated with splenic enlargement, 
and possibly from increased platelet consumption due to 
liver haemorrhage (Khan and Line, 2010; Latimer, 2011; 
Roland et al., 2014). Relative lymphopenia and 
neutrophilia was a haematologic finding possibly 
associated with endogenous stress (Latimer, 2011; 
Roland et al., 2014). Serum chemistry revealed elevation 
of Aspartate amino transferase (AST) and Gamma 
glutamyl transferase (GGT) (for 14 subjects without 
concurrent Congestive Heart Failure) with normal serum 
creatine kinase levels (within the normal range for the 
specie). An elevated AST (a nonspecific enzyme) with a 
normal CK was suggestive of exclusion of muscle related 
disorder, and presence of liver pathology such as may 
have been caused by flukes in 14 subjects (Radostits et 
al., 2006; Smith, 2008; Latimer, 2011; Foreman, 2020). 
However, AST and CK were both elevated for the other 4 
subjects   with    concurrent   Congestive   Heart   Failure,  
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suggestive of muscle disorder (possibly cardiac 
abnormality) (Radostits et al., 2006; Smith, 2008; 
Latimer, 2011) as part of the systemic disease condition. 
The damaging effects of Adult flukes residing in the bile 
ducts include cholecystitis, thickened duct wall and 
fibrosis etc.; and this may have resulted in enzyme (GGT) 
leakage from the biliary epithelium with increased serum 
concentration (Latimer, 2011; Ballweber, 2020; Foreman, 
2020). Elevation of liver enzymes such as AST and GGT 
was similarly reported in clinical cases of fluke infection 
(dicrocoeliosis) in lamas by Klein et al. (2012). 
Hypoalbuminaemia and hyperglobulinaemia were critical 
clinical findings. Hypoproteinemia and hypoalbuminaemia 
are expected findings with compromised liver which has 
reduced capacity to metabolize proteins (eClinpath, 
2019). Consequently, serum urea and creatinine 
concentrations were observed to be low normal (Latimer, 
2011). Hyperglobulinaemia may have been due to 
inflammation and acute phase proteins (Latimer, 2011). 
In subjects with concurrent infections with Eimeria sp or 
Paramphistomum sp or nematodes, hypoalbuminaemia 
was severe. Serum glucose was of low average for all the 
issues possibly due to effects on glucose homeostasis 
and glycogen storage by the compromised liver (Latimer, 
2011). Serum bilirubin concentrations for the subjects in 
this group were within a normal range, though some were 
at the upper mark. This finding was not unexpected in 
liver disease of cattle (Foreman, 2020).  

The finding of hyaline casts on urine sediment 
examination for some of the subjects may have been due 
to dehydration (Parrah et al., 2013), while the result of 
significant phosphate crystals in urine of 3 subjects may 
have been due to high alkaline urine (Parrah et al., 2013). 
Faecal cytology revealed inflammatory cells (leukocytes) 
for subjects with concurrent infections with Eimeria sp 
and nematodes; and also for mixed infection with the 
rumen fluke, Paramphistomum sp. Faecal occult blood 
test was positive for all the subjects in this group; this 
may have resulted from haemorrhage and communication 
with the intestinal tract; and also, for subjects with 
concurrent infection with Eimeria sp from small intestinal 
bleeding (Khan and Line, 2010).  

Diagnosis of trematodiasis and associated infection 
with Eimeria sp or nematodes for some subjects were 
based on clinical findings including the detection of ova of 
Fasciola hepatica, Dicrocoelium sp or Paramphistomum 
sp (in mixed infection) and nematodes; and oocysts of 
Eimeria sp with zinc sulphate centrifugation-flotation 
technique (Wamae et al., 1990). Diagnoses of secondary 
and concurrent systemic organ compromises were based 
on analysis of physical examination and laboratory 
findings such as haematology, serum chemistry, 
urinalysis, faecal cytology and occult blood analysis. The 
findings of macrocytic hypochromic anaemia associated 
with haemorrhage and elevated serum GGT associated 
with biliary disorder were suggestive of the presence of 
both  liver  wandering  immature and duct residing mature  
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flukes (Foreman, 2020) for subjects in this group. These 
results further suggest that these cases were perhaps at 
the subacute stage. Further evaluation of the liver by 
ultrasonography for imaging, biopsy and guidance for 
aspiration of bile duct to detect flukes would have 
supported diagnosis and also revealed the degree of 
hepatobiliary compromise (Radostits et al., 2006; Streeter 
and Step, 2007; Smith, 2008; Foreman, 2020). 
Electrocardiography, echocardiography and measurement 
of serum cardiac troponin concentrations would have 
aided evaluation of concurrent cardiac disorder in 4 
subjects (Radostits et al., 2006) 

Two emaciated subjects in the large group of subjects 
with endoparasitic infections were diagnosed with 
trypanosomiasis with secondary systemic organ 
involvement caused by Trypanosoma brucei (Table 3). 
Secondary cardiac disorder or right congestive heart 
failure was diagnosed with findings of increased jugular 
pulse, right systolic cardiac murmur and distended jugular 
vein as suggestive of a cardiac disorder by Buczinski et 
al. (2010); and may be associated with cardiac 
abnormalities such as myocarditis/myopathy or 
myocardial infarction and as related to T. brucei infection 
(Ikede and Losos, 1972). A significant haematologic 
finding was normocytic normochromic anaemia of chronic 
inflammation (Latimer, 2011). Serum enzymes such as 
AST, GGT and CK were mildly elevated possibly due to 
systemic inflammation which may have been caused by 
the affinity of Trypanosoma brucei for tissues (Radostits 
et al., 2006; Petersen and Grinnage-Pulley, 2020). 
Hypoproteinemia, hypoalbuminaemia and 
hyperglobulinaemia were important clinical findings.  

Two other subjects in this group for endoparasitic 
infection were diagnosed with helminthiasis 
(Paramphistomiasis/Toxocariasis) and concurrent Urinary 
Tract Infection (Table 3). Physical examination findings 
include emaciation, unthrifty appearance and arched 
back posture etc. Haematologic findings were macrocytic 
hypochromic anaemia suggestive of blood loss; 
thrombocytopenia possibly due to increased platelet 
consumption as a result of a possible gastrointestinal 
haemorrhage (Love and Hutchinson, 2003; Latimer, 
2011); and relative lymphopenia and neutrophilia which 
may be associated with endogenous stress due to 
inflammation and haemorrhage (Roland et al., 2014). 
Serum chemistry revealed hyperproteinemia, 
hypoalbuminaemia and hyperglobulinaemia for these 
subjects. Faecal microscopy revealed ova of 
Paramphistomum sp and Toxocara vitulorum, while 
occult blood test was positive. Paramphistomum sp 
invasion of the rumen may have caused ruminal and/or 
duodenal/ileal lesions (Love andHutchinson, 2003); and 
urinalysis revealed active sediment with leukocytes, 
epithelial and granular casts; and proteinuria. Numerous 
hyaline casts in urine were suggestive of dehydration. 
Concurrent infection with Toxocara vitulorum may have 
contributed      to     the    severity      of     anaemia    and  

 
 
 
 
hypoalbuminaemia. Urinary Tract Infection was 
diagnosed based on the finding of active sediment on 
urine sediment examination (Parrah et al., 2013). 
Radiographic procedures, sonographic examination and 
cystoscopic examination of the bladder usually provide 
additional valuable information (Sanderson, 2020). The 
helminths detected may have significantly caused 
emaciation in these subjects rather than the concurrent 
Urinary Tract Infection. Distinct primary organ disorders 
were diagnosed in 2 emaciated subjects, representing 2% 
of the total number of chronic emaciated and cachexic 
cattle investigated (Table 3), and specifically, these were 
subjects with suspected cardiac disorder or right 
Congestive Heart Failure, and with secondary disorders 
or effects but without distinct concurrent abnormalities as 
described for some subjects above. Electrocardiography, 
echocardiography and measurement of serum cardiac 
troponin concentrations would have aided evaluation of 
concurrent cardiac disorder in the subjects (Radostits et 
al., 2006; Buczinski and Bélanger, 2010).  

Granulomatous/Intestinal Infiltrative Disease was 
suspected in 2 subjects (Table 3), representing 2% of the 
total number of chronic emaciated and cachexic cattle 
investigated. These cases may be associated with a 
range of granulomatous diseases such as 
paratuberculosis (Radostits et al., 2006; Sweeney et al., 
2012; Fecteau, 2018), tuberculosis (Hossain et al., 2018) 
corynebacteriosis (Shpigel et al., 1993), disseminated or 
systemic nocardiosis (Ribeiro, 2019), mycotic disease 
(Fraser et al., 1991; Taboada, 2020); or intestinal 
infiltrative conditions such as granulomatous enteritis or 
lymphoma (Wittek, 2014). Diagnostic findings include 
emaciation, diarrhea, intestinal thickening on rectal 
palpation, peripheral lymphadenopathy, normocytic 
normochromic anaemia, thrombocytopenia, leukocytosis 
with a left shift, monocytosis and absolute lymphocytosis, 
hypoalbuminaemia, hyperglobulinaemia (may have been 
caused by acute phase proteins associated with the 
inflammatory condition (Latimer, 2011)) and mildly 
elevated serum enzymes such as AST, GGT and CK (a 
reflection of the general systemic inflammation (Latimer, 
2011). The finding of a positive occult blood test for both 
subjects, and presence of numerous red cells on faecal 
cytology (1 subject), revealed the diffused and non-
diffused involvement or infiltration of the gastro-intestinal 
segment. 

Inflammatory muscle disease was suspected to be 
caused by the protozoan, Sarcocystis sp in 2 emaciated 
subjects, representing 2% of the total number of chronic 
emaciated and cachexic cattle investigated (Table 3). 
Amongst the diagnostic findings were signs of unthrifty 
appearance, severe emaciation, weakness, recumbency 
(1 subject), ruffled hair coat, mucopurulent ocular 
discharges, pale and dry mucous membranes, sunken 
eyes, dyspnea, tachycardia, tachypnea, loose and watery 
faeces, and hyperexcitability as described by 
Januškevičius et al. (2018) and Moré (2020). Haematologic  



 
 
 
 
correlates include normocytic normochromic anaemia as 
associated with chronic inflammatory condition; 
thrombocytopenia possibly due to platelet sequestration 
and destruction associated with a likely splenomegaly; 
marked leukocytosis with a left shift associated with 
inflammation; monocytosis reflecting the chronic nature of 
the disease in the subjects; and marked eosinophilia 
associated with parasitism or allergic response (Latimer, 
2011; Moré, 2020). Serum chemistry revealed 
hyperproteinemia possibly due to hyperglobulinemia and 
dehydration, lower mark albumin level, and markedly 
elevated serum enzymes such as AST, CK, and mildly 
elevated GGT.  

Nutritional deficiencies were diagnosed in 2 emaciated 
subjects representing 2% of the total number of chronic 
emaciated and cachexic cattle investigated (Table 3) with 
diagnostic findings of unthrifty appearance, emaciation, 
firm and mucoid faeces, distended abdomen (possibly 
caused by impaction of the forestomach and/or 
abomasum due to intake of poor quality roughage) and 
pallor. Other diagnostic findings include macrocytic 
normochromic anaemia associated with folate or vitamin 
B12 (cyanocobalamin) deficiency possibly due to 
increased intake of poor quality roughage or grazing on 
cobalt deficient soils, and serum chemistry alterations 
such as hypoproteinemia, hypoalbuminemia, lower mark 
serum urea concentration (SUC) (< 16mg/dL was 
suggestive of low protein intake) and lower mark glucose 
level  (Smith and Marston, 1970; Walker and Elliot, 1972; 
Hedrich et al., 1973; Radostits et al., 2006; Khan and 
Line, 2010).   
 
 
Summary of the trend of aetiologies 
 
In order of prevalence, and significance for the four 
months period of study, endoparasitic causes of 
emaciation without organ compromise was identified as 
most prevalent in the study with 70% of subjects affected. 
This was followed by endoparasitic aetiology of 
emaciation with secondary or concurrent systemic organ 
involvement representing 22% of emaciated subjects. 
Other aetiological classes include primary organ disorder 
(cardiac disorder), granulomatous disease/lymphoma, 
inflammatory muscle disease (suspected to be caused by 
sarcocystis infection) and nutritional deficiencies. These 
constituted the remaining 8%, with each representing 2% 
of the emaciated subjects in the study. The study, 
however, revealed an increasing prevalence of 
Paramphistomum sp as a cause of emaciation in 16% of 
subjects, either as single or mixed infection with other 
parasites; this is relatively most significant in this group 
(endoparasitic infection without secondary organ 
compromise), nonetheless the position of nematodes as 
first in the group, and as should be expected, considering 
its high prevalence or geographical spread. It is important 
to note that Dicrocoelium sp was most prevalent or 
significant  (12%   of   subjects)   as   a  cause  of  hepatic  
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disorder with or without congestive heart failure 
compared with Fasciola hepatica (6% of subjects). The 
general finding of relatively high prevalence of 
trematodes (a total of 28% of subjects, either as single or 
mixed infection) is of epidemiological importance. This 
finding may be associated with increased snail population 
and seasonal exposure of cattle to infective 
metacercariae in pastures (Ballweber, 2020).      
 
 
Conclusion 
 
The study has established a trend of aetiologies of 
emaciation and cachexia in off-take cattle in Ibadan 
metropolis. Investigation for nutritional cause of 
emaciation though important (considering the general 
husbandry (nomadic) system which usually subject most 
of the cattle to grazing on poor quality roughage 
particularly during the dry season), was however limited 
due to inadequate or obscure history of subjects as most 
respondents were cattle traders, and more so that the 
quantity and quality of roughage or concentrates fed as 
well as grazing soil micronutrient composition could not 
be determined. However, the limited investigation 
incriminated several causes of emaciation including 
nutritional deficiencies. Further investigation is however 
required to evaluate some of the general findings to 
determine specific causes of emaciation. Nonetheless, 
the results of the study will be clinically and 
epidemiologically relevant, particularly in Northern States 
where these animals are sourced to review their livestock 
health programs.  
 
 
Instruments and ethics 
 
All instruments used for the various procedures were up 
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