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Alpacas and camels are important domestic 
animals in tropical and subtropical regions (Djemali 
and Alhadrami, 1998; Vilá Melo and Gutiérrez 
Vásquez, 2012), but they are also commonly kept as 
domestic or zoo-housed animals and pets (Gillespie 
and Flanders, 2010; Fowler, 2010). Urine testing 
can be useful not only for pregnancy diagnosis 
but also for health status monitoring (Czekala et al, 
1990; Ganswindt et al, 2002; Rodríguez et al, 2017), 
because urinary pH can be used for the diagnosis of 
nutritional disorders (Nappert and Naylor, 2001) or 
post parturient diseases (Markusfeld, 1987). Urinary 
pH of healthy camelids ranges between 7.0 and 8.5; 
specific gravity from 1.018 to 1.050 (Cebra et al, 2013). 
According to a study by Banerjee et al (1981) urine of 
pregnant camels is darker, more alkaline (8.3 ±0.25 vs. 
7.4 ± 0.37) and its specific gravity is higher than in non-
pregnant female camels (1.086 ± 0.003 vs. 1.036 ± 0.01).

However, regardless of usefulness of urinalysis, 
laboratory methods are either unavailable or too 
expensive in some areas (Lanari et al, 2007), thus the 
data from urinalysis of camelids kept in small farms 
and zoological gardens of temperate regions are very 
limited or missing.

The aim of the present study was to test the 
possibility of using accessible diagnostic test strips 
intended for simple human urinalysis for basic non-
invasive health control in female alpacas bred on 
small farms and zoo bred female Bactrian camels 
in two steps: 1) to compare the indicative results 
of urinalysis obtained via test strips designed for 
human use with the results obtained via more precise 
indicator papers; 2) to compare the indicative results 
of urinalysis with the health status of animals at the 
time of sampling. Additionally, the possibility to use 
basic urinalysis as a simple pregnancy diagnostic 
method in camelids was tested.

Materials and Methods
Urine  samples  were  collected  from  both 

pregnant  and  non-pregnant  12  female  alpacas 
(Vicugna pacos) and 14 female Bactrian camels 
(Camelus bactrianus) kept in 3 private farms and 4 
zoos (Bratislava, Plzeň, Prague and Ústí nad Labem), 
respectively, in the Czech and Slovak Republics. In 
pregnant females, the urine was collected in different 
phases of pregnancy period. For each pregnancy, 
the date of parturition was recorded so the length of 
pregnancy could be calculated. In 1 alpaca female, 
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ABSTRACT
The aim of this study was to test the possibility of using urinalysis in health control or alternatively for pregnancy 

diagnosis in non-invasively obtained samples from female alpacas and Bactrian camels kept in central Europe. Urine 
samples were collected from 12 female alpacas from three farms and from 14 female Bactrian camels from four zoos 
in the Czech and Slovak Republics. Samples were collected repeatedly at intervals of 4–9 weeks from 2010 to 2014. 
Spontaneous urination of animals was used to collect fresh urine samples into 0.5 L plastic cups held by hand or 
fastened to a telescopic rod. Immediately after sampling, the samples were tested using Duotest® double zone pH-
indicator papers and DekaPhan® Leuco diagnostic test strips to obtain information about the specific gravity, the pH 
and the presence of leucocytes, nitrites, proteins, glucose, ketones, urobilinogen, bilirubin, blood and haemoglobin. 
In camels, urine colour was also observed. There were no problems with urine collections in the majority of animals 
thus non-invasive urine sampling was concluded as useful in camelids. However, none of the measured parameters 
showed a difference between pregnant and non-pregnant females (p > 0.05). The obtained results can serve as control 
values for urinalyses performed in camelids kept in small farms and zoos in the central Europe.
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