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Parabronemiasis is a parasitic disease caused 
by an infection with several species of trematodes 
belonging to the genus Paragonimus, including 
Parabronema skrjabini, which is usually found in the 
abomasum of ruminants such as camels, cattle, and 
sheep (Abd-Rabo et al, 1993; Hasheminasab et al, 
2016a; Khalafalla et al, 2011). P. skrjabini has a wide 
distribution in Africa, Asia and some Mediterranean 
countries. It has been reported in a number of studies 
from Mongolia (Sharkhuu et al, 2001) ; Kazakhstan 
(Morgan et al, 2006), Saudi Arabia (Magzoub et al, 
2000), Namibia (Krecek et al, 1990), Turkey (Umur 
and Yukari, 2005), Iran (Hasheminasab, 2015; 
Hasheminasab et al, 2016a) and China (Huang and 
Li, 2002; Yang et al, 2004). Parasitism of many worms 
can lead to inflammation, bleeding and ulcers in 
affected animals’ abomasum. In severe cases, it can 
cause death of camel, thus causing severe damage 
to the camel industry, especially in China (Liu et al, 
2020). In addition, it brings huge economic losses 
to breeders. Therefore, the diagnosis and control 
of parabronemiasis have been the focus of camel 
parasitic disease control.

Currently, there are relatively few researches 
on camel parabronemiasis. Over recent years, 
the studies mainly focused on classification and 
transmission media (Chen et al, 2016; Deng et al, 
2017; Hasheminasab, 2016b; Zhao et al, 2012). At 
present, there is an important technical problem in the 
prevention and treatment of camel paragonimiasis, 
i.e., the lack of effective living diagnosis methods. 
Faecal egg examination methods suitable for many 
parasitic nematodes, such as the saturated sodium 
chloride solution egg flotation method, can be used 
to diagnose the disease. Still, the detection rate is 
low, and the detection effect is not ideal. The most 
accurate diagnosis mainly involves finding worms 
by autopsy (to find worms in the abomasum). Such 
diagnostic methods cannot provide a reference for 
early treatment (Jacobs et al, 1997; Liu et al, 2020; 
Wang et al, 2018). When raising camels, drugs are 
directly administered without diagnostic basis, which 
may cause economic losses, bringing drawbacks 
such as toxicity and side effects, drug-resistant insect 
strains, and veterinary drug residues in livestock 
products exceeding the standard, etc.
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ABSTRACT
Parabronemiasis is a serious parasitic disease in ruminants and a major parasitic nematode in camels. There is 

still no ideal method for diagnosing the disease when the hosts are alive. In order to screen the antigen of P. skrjabini 
for establishing a serological diagnostic method for camel parabronemiasis, in this study, we amplified and cloned 
the gene encoding cysteine protease inhibitor (cpi) of P. skrjabini by RT-PCR and constructed the expression plasmid 
pET-cpi, which was then transferred into Escherichia coli BL21 (DE3) to obtain the recombinant protein rCPI. The 
purified recombinant protein was used as the coating antigen to establish an indirect ELISA diagnostic method for 
parabronemiasis. A total of 140 sera collected from camels in Inner Mongolia were tested. A recombinant cpi protein 
rCPI with a size of 20.2 kDa was obtained, which can specifically bind to IgG in the serum of camels infected with P. 
skrjabini. An iELISA method for the detection of parabronemiasis was established with good specificity. The positive 
rate of 140 camel sera was 84.3% (118/140), indicating that rCPI iELISA can be used as a serological diagnostic method 
for camel parabronemiasis.
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