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Abstract 

 
Rodent species such as Rattus rattus and Rattus norvegicus are some of the predominant mammalian 
species harboring infectious agents of public health concerns in cities across the globe. In this study, 
one hundred and eleven (111) rodents (rats) were captured from four different locations in Damaturu 
metropolis. Prior to dissection and further examination, rats captured were humanely euthanized. 
Ecto-parasites were collected by combing the fur on to a white plain sheet of paper while eggs, cysts or 
larvae of intestinal parasites were detected and identified from stool samples using formalin ethyl-
acetate concentration technique (FECT) and the adult forms were identified by physical examination. 
Most of the rodents caught (34.5%) were infected with at least one or more intestinal parasites. The 
protozoa; Entamoeba spp. (40%) and Cryptosporidium spp. (39%) accounted for the most common 
intestinal parasites identified, followed by the nematode; Trichuris spp. (38%) and the Cestode; 
Hymenolepis nana(37%), while Hymenolepis diminuta (29%) is the least recovered. The ixodid ticks 
(Ixodes granulatus) was the most prevalent ecto-parasite (63%) identified followed by lice (Polyplax 
spinulosa) 61% and mites (Laelaps nuttalli) 58% respectively, while the lice (Hoplopleura pacifica) 
was the least (51%) of all ecto-parasites identified. Overall, 57% of the rodents trapped were seen to 
be infected with at least one or more ecto-parasites.  The results shows that 34.5% of rats captured 
were infected with at least one species of endo parasites and 57% were also infected with atleast one 
species of ecto-parasites. Based on the findings of this study, parasites identified have the potential to 
transmit rodent-borne zoonotic diseases to humans and may serve as public health challenge in the 
study area.  
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Introduction 
Rodents constitute about 42% of mammals and represents some of the most important 
groups of mammalian species that successfully adapt to different environments in the 
world. An estimated 1,700 species of rodents belonging to three different families; Muridae, 
Microtidae, and Sigmodontidae were reported, with the family Muridae (e.g Mus spp., 
Rattus rattus diardii, and Rattus norvegicus) commonly found in Africa, Eurasia, and 
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Australia, respectively. Other families Microtidae (e.g. Microtus spp.) and Sigmodontidae 
(e.g. Peromyscus spp.) are found specifically in Eurasia and the America’s (Steven, 2006). 
Rodents in addition to being sources of nuisance to mankind also harbor diverse groups of 
pathogenic organisms, thereby acting as reservoirs of protozoan and helminth parasites, as 
well as other infectious agents, transmit diseases and eventually pose a health risk to 
humans (Seifollahi et al., 2016). Infectious agents such as parasites, viruses, bacteria, and 
fungi transmitted from rodents to humans account for most of emerging and re-emerging of 
diseases globally (Adebiyi and Oluwayelu, 2017).   
 
Several factors such as; habitat modification, increase in population, mass migration and 
urbanization influence natural as well as man-made disasters, thus triggering the emergence 
of the diseases.  Furthermore, the clearing of new areas for the cultivation and other land 
uses has resulted in human settlement in areas where animal populations and infectious 
agents were previously isolated from humans (Chomel et al., 2007). These activities expose 
humans to the risk of diseases occasioned by the provision of favorable habitats to certain 
species of rodents, leading to regular contact with humans and influencing disease outbreak 
(Luniak, 2004). Of all mammals found in urban areas, wild rats (Rattus rattus spp.) make up 
some of the most dangerous animals because of their high numbers (high reproductive 
capacity), zoonotic potential, and their propensity towards close association with humans 
(Battersby et al., 2002). 
 
Zoonotic diseases are those transmitted from animals to human. Those associated with 
rodent are caused by protozoan (e.g. Toxoplasmosis, Leishmaniasis), Helminths (e.g. 
Hymenolepiasis, Trichinellosis, Echinococcosis, Capillariasis),  Viruses (e.g. Lassa fever, 
Hantavirus diseases, Tick-borne encephalitis, Argentine and Bolivian hemorrhagic fever), 
and Bacteria (e.g. Plague, Leptospirosis, Lyme disease, Relapsing fevers) (Steven, 2006). 
Most of the zoonotic parasitic diseases are due to Cestodes, Trematodes, Nematodes, 
Pentastomids and Protozoa (Krauss et al., 2003). However, while protozoa are implicated as 
being responsible for emerging parasitic infections, other parasitic metazoan were also 
fingered as the causal agents of emerging and re-emerging infectious diseases  (Magnarelli, 
2009).  
 
Zoonotic diseases transmitted to humans by rodents could either be directly through bite 
wounds, consumption of food or water contaminated with rodent feces or urine, or 
indirectly by vectors such as mites, ticks and fleas (Ismail et al., 2003). This study, tends to 
identify the most common domestic rodents and assess their potential to harbor parasitic 
(Helminths and Protozoan) pathogens circulating among host populations. Similarly, ecto 
and endo parasites of rodents and their public health implications were assessed.  
 
 
Methodology 
 
Study Area 
This study was conducted in Damaturu metropolis between the months of August to 
November 2020. Damaturu is the administrative headquarters of Yobe State, and is located 
between latitude 11o 44’ N to 11o 45’N and longitude 11o 56’ E to 11o 58’ E. The state is 
located in the semi-arid region of Nigeria and characterized by tropical continental climate. 
It is characterized by short wet/rainy season between June to September and a 
characteristically longer dry season (October to May) with high temperature throughout the 
year. Annual rainfall is usually low, while evapotranspiration is high. 
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Trapping of rodents 
Rodent traps (metal trap) were set up in open dumpsites, market shops and some selected 
residential areas in Damaturu Metropolis. Traps were baited with fried fish or rodent feed 
(Christopheet al., 2011) and checked every morning for any rodent caught. In this study, a 
total of 111 domestic rats were caught from four different locations; Bayan Tasha (n=30), 
Ajiari (n=28), Nayinawa (n=34) and Benkalio estate (19) in Damaturu metropolis. Rodents 
caught were taken to the Biology Research Laboratory, Department of Biological Sciences, 
Yobe State University Damaturu, for euthanization. 
 
Rodent euthanization 
Trapped rodents were euthanized by placing the entire metal trap alongside the trapped 
rodents into a plastic bag containing cotton wool soaked with chloroform. The plastic bag 
was tied and allowed to stay for 10-15 minutes. Following successful euthanization, rodents 
were removed and placed on a clean dissecting board for examination of ecto-parasites, 
dissection and blood collection (Leary et al., 2013). 
 
Blood collection 
Following successful euthanization, blood was immediately collected by cardiac puncture as 
previously described (Christophe et al., 2011) and transferred onto an EDTA container, 
labelled and stored until required for use.  
 
Examination of ecto-parasites 
The fur was thoroughly combed on to a white A4 plain sheet of paper using a fine-tooth 
comb. Any ecto-parasite that falls on the white paper were transferred into a bijou bottle 
containing 70% ethanol. Separate containers were used for individual animals. For ticks and 
mites that are so difficult to be dislodged using a comb, forceps were used to dislodge and 
transfer them into sample (bijou bottle) containers (Christophe et al., 2011). 
 
Mounting and identification of ecto-parasites 
The preserved ecto-parasites were washed using lacto phenol and sorted based on their 
morphology under a dissecting microscope. These ecto-parasites were later identified by 
mounting on slides containing Hoyer’s media and observed under a microscope (Nikon 
eclipse 50ί. Japan). All characteristic features were based on taxonomic keys (Mathison and 
Pritt, 2014; Soulsby et al., 1982).These were then counted and classified into four groups i.e. 
fleas, mites, ticks and lice. 
 
Animal dissection 
Post-mortem examination of rats collected were carried out in accordance with standard 
protocol (Christophe et al.,2011). Briefly, individual rats were dorsoventrally placed on to a 
clean dissecting board, pinned and the mid region cleaned with 70% ethanol. The skin was 
then pinched, raised with dissecting forceps, gently cut with scissors and eventually cut 
open from posterior to anterior region through the midline. The peritoneal wall was then cut 
from the throat through to anus to expose the esophagus, stomach, intestine, liver and 
urinary bladder respectively. Both intestine and stomach were gently removed and placed 
on a petri dish containing 70% ethanol. Other vital organs such as the kidneys, lungs, liver, 
heart, brain and the skeletal muscles were also preserved in a bijou bottle containing 10% 
formaldehyde solution, until further use. These organs were briefly studied using a 
dissecting microscope (Olympus SZX10, Japan) for any pathological condition. 
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Formalin-ether sedimentation of fecal material 
Intestines collected were incised to expose the intestinal content. All intestinal contents were 
then transferred into a petri dish containing a preservative (Para-Pak Eco Fix), (Meridian 
Bioscience, U.S.A) and stored at room temperature.  
 
A five milliliter (5ml) of the preserved fecal sample was then collected and transferred into a 
15ml falcon. Eight milliliters (8ml) of normal saline was added and gently stirred with a 
glass rod. The mixture was then filtered into a 15ml falcon tube using mucilin cloth and the 
lumpy residues discarded. The filtrate was later centrifuged at 1500rpm for 5 minutes, 
following which, the supernatant was discarded. Seven milliliters (7ml) of 10% 
formaldehyde solution and 3 ml of ethyl acetate was then added, thoroughly mixed and 
centrifuged for another 10 minutes at 1500 rpm. Three layers of ether, formalin, and 
sediment were formed. The layers of formalin and ether were carefully aspirated, while the 
sediment was retained. These sediment was then gently mixed and two drops were placed 
on to a clean, grease free glass slide and covered with a coverslip. The slide was examined 
for eggs, ova, and cyst of parasites at 10X and 40X objective lens under a microscope 
(Olympus SZX10, Japan). 
 
Blood smear and Giemsa staining  
Two drops of blood samples were transferred onto a clean, grease free glass slide, and 
gently spread to make thin films (smear). Smears were air dried, fixed with absolute 
methanol, stained with 10% giemsa in PBS for 20 minutes and washed in running tap water. 
Slides were later examined microscopically at 100x magnification under oil immersion (Moll 
et al., 2008) 
 
Isolation and identification of helminths parasites  
Intestinal contents were also examined carefully under a light microscope at 10X 
magnification in a dissecting microscope. Helminth parasites detected were collected using a 
small pair of forceps and mount on a clean glass slide. The slide was further examined and 
parasite species recovered were compared based on taxonomic keys, with those in the Atlas 
for Medical Parasitology, (Shiba and Shaji Uga, 1996). All parasites were later preserved in 
70% ethanol. For clarity, nematode worms were fixed with 5% glycerin in 70% ethanol as 
temporary mounts. 
 
Statistical analysis  
Data obtained was analysed using a graph prism (Version 23.5) and Microsoft Excel 
worksheet (2010). The data generated was presented as simple percentage (%).  
 
Results and Discussion 
Results obtained showed that most of the rodents examined were infected with one or more 
endo and ecto parasite. Table 1 summarizes the overall prevalence of gastro-intestinal and 
haemo-parasites recovered. Most of the rodents caught (34.5%) were infected with at least 
one or more intestinal parasites. The protozoa; Entamoeba spp. (40%) and Cryptosporidium 
spp. (39%) accounted for the most common intestinal parasites identified, followed by the 
nematode; Trichuris spp. (38%) and the Cestode H. nana(37%) while H. diminuta(29%) is the 
least recovered. Six (6) ecto-parasite species were identified from the rodents trapped (Table 
2).  In terms of prevalence, the ixodid ticks (Ixodes granulatus) was the most identified (63%) 
followed by lice  (Polyplax spinulosa) 61% and mites (Laelap nuttalli) 58% respectively, while 
the lice (Hoplopleura pacific) was the least (51%) of all ecto-parasites identified. Overall, 57% 
of the rodents trapped were infected with at least one or more ecto-parasites.  
 

https://en.wikipedia.org/wiki/X
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Table 1: Prevalence of gastro-intestinal parasites in commensal rodents trapped in four 
different areas in Damaturu metropolis 
 

Note: The figures in parenthesis indicate the number of rats positive divided by the total numbers of rats 
captured, while the figure outside the parenthesis shows the percentage of infection 

 
 
Table 2: Prevalence of ecto-parasites among domestic rats trapped in four different locations 

 
Note: The figures in parenthesis indicate the number of rats positive divided by the total numbers of rats 
captured, while the figure outside the parenthesis shows the percentage of infection 

 
Discussion 
Animals living naturally in isolated habitats differ extensively in the type and range of 
infectious agents, especially parasites infecting them thereby serving as reservoirs (Behnke et 
al.,1999). Intrinsic and extrinsic host factors such as genetic variation, sex, age, hormonal 
variation, exposure to infection as well as seasonal variation, availabilities of parasite 
infective stages and density of intermediate host influence these variations. 
 
In this study, the most frequently identified gastrointestinal parasites comprises Trichuris 
spp. (80%) S. ratti (60%) and H. nana (53%).This finding is in agreement with those of Zain et 
al., (2012) who reported H. nana as the most dominant species of helminth in Ratus ratus in 
Malaysia. Contrary to this finding, similar studies conducted in Maiduguri, North-eastern 
Nigeria, revealed H. diminuta as the only tapeworm species recovered from domestic rats 
(Ratus ratus) (Paul et al., 2016). The zoonotic implication of these parasites is well reported in 
the literature (Sumangali et al., 2012; Paul et al., 2016). In terms of overall prevalence of 
infections, this study identified Trichuris spp. as the most prevalent (38%) helminth parasite 
of R. ratus in the study area. This finding contrast those of other studies on domestic and 

Habitat Bayan 
Tasha 
(n=30) 

Ajari area 
(n=28) 

Nayinawa 
ward 
(n=34) 

Benkalio 
estate 
(n=19) 

Overall 
 

(n=111) 

Intetstinalhelminths      
H. nana 40 (12/30) 53 (15/28) 29 (10/34) 26 (5/19) 37 (42/111) 
H. diminuta 33 (10/30) 28 (8/28) 23 (8/34) 36 (7/19) 29 (33/111) 
S. ratti 20 (6/30) 60 (17/28) 17 (6/34) 47 (9/19) 34 (38/111) 
Trichuris spp. 80 (24/30) 25  (7/28) 26 (9/34) 15 (3/19) 38 (43/111) 
Syphacia muris 31 (10/30) 39 (11/28)  39 (13/34) 42 (8/19) 37(42/111) 
Intestinal protozoa      
Giardia spp. 50 (15/30) 17 (5/28) 17 (6/34) 42 (8/19) 30 (34/111) 
Entamoeba  spp. 60 (18/30) 32 (9/28) 23 (8/34) 52 (10/19) 40 (45/111) 
Cryptosporidium spp. 90 (27/30) 14 (4/28) 20 (7/34) 26 (6/19) 39 (44/111) 
Blood parasites      
Babesia spp. 23 (7/30) 17 (5/28) 26 (9/34) 15 (3/19) 21 (24/111) 

     34.5(38.3/ 111) 

 Species 
 

Bayan Tasha 
(n=30) 

Ajari area 
(n=28) 

Nayinawa 
ward 
(n=34) 

Benkalio 
Estate 
(n=19) 

Total 
(n=111) 

Mites Laelap nuttalli 70 (21/30) 53 (15/28) 50 (17/34) 63 (12/19) 58 (65/111) 
 Ornithonyssus bacoti 63 (19/30) 67 (19/28) 35 (12/34) 57 (11/19) 54 (61/111) 
Ticks Ixodes granulatus 76 (23/30) 42 (12/28) 76 (26/34) 47 (9/19) 63 (70/111) 
Lice Polyplax spinulosa 90 (27/30) 64 (18/28) 38 (13/34) 52 (10/19) 61 (68/111) 
 Hoplopleura pacifica 50 (15/30) 53 (15/28) 52 (16//34) 57 (11/19) 51 (57/111) 
Fleas Xenosphylla cheopis 60 (18/30) 46 (13/28) 52 (18/34) 52 (10/19) 53 (59/111) 

      57 (63/111) 
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wild rats who reported other parasites such as the Cestodes H. nana and H.diminutaas the 
most prevalent in Nile rats (Arvicanthis nilatiocus) in Sudan (Fagir and El-Rayah, 2009). In 
Akure, south west Nigeria, S. ratti, S. muris, T. spiralis, N.brasiliensis and S. stercoralis were 
reported as the most common parasites recovered in two species of domestic rats (R. 
novergicus and Mus musculus) with these nematodes recording about 72% of all helminth 
parasites identified (Egbunu and Dada, 2016; Isaac et al.,2018). It is not surprising that 
Trichuris spp. was identified as the most prevalent helminth in this study, due largely in part 
to its simple life cycle and feeding habit of the rodent hosts studied. Similarly, most parasites 
identified were previously reported to pose public health challenges. H. nana and H. diminuta 
for example were associated with gastrointestinal disorders in children(Paul et al., 2016; 
Yang et al., 2017). However, hymenolepiasis is underreported due to its asymptomatic 
nature. 
 
Furthermore, intestinal protozoan parasites detected include Giardia spp., Entamoeba spp. 
and Cryptosporidium spp. For Giardia spp., 30%prevalence of infections was identified. This 
finding is consistent with previous studies such as Harryet al. (2002); Traub et al., (2003) who 
reported the presence of Giardia spp. (Giardia duodenalis) in rodents. Giardia is one of the 
most important gastrointestinal parasites that is responsible for the disease, giardiasis in 
human and other mammals (Mustapha et al., 2020). Other protozoan parasites identified in 
this study are Entamoeba spp. (40%) and Cryptosporidium spp. (21.3%). Entamoeba spp. is one 
of the important parasites causing gastrointestinal disorders (amoebic dysentery) in human, 
and its presence in rodents poses significant public health challenge to people living in close 
proximity with these rats. Amoebic dysentery can be asymptomatic, but may present with 
mild to severe symptoms. In severe situations, symptoms may include abdominal pain, 
diarrhea and dysentery (Jeremy et al., 2013). The presence of Entamoeba spp. in rats captured 
in the study area conforms with previous findings (Hasson, 2014; Lau et al., 2014; Seifollahi 
et al., 2016). 
 
Other protozoa parasite identified in this study was Cryptosporidium spp. In a similar study, 
rodents were implicated as principal reservoirs of the parasites (Chaochao et al., 2009). 
Similarly, previous studies have shown that rodents species serves as hosts to 
Cryptosporidium parvum and Cryptosporidium muris (Chalmerset al., 1997; Graaf et al., 2019; 
Torres, 2000). Humans and animals can acquire Cryptosporidium infection through direct 
contact with infected individuals or contaminated fomites or by consuming food or water 
contaminated with oocystof the parasite (Glaberman et al., 2002). Our finding suggests that 
rodents in the study area may serve as an important reservoir host of Cryptosporidium and 
this poses a health risk to human health. Cryptosporidiosis in human is usually manifested 
as self -limiting watery diarrhea that usually goes away within a week or two, but it could 
be a life-threatening infection with very severe consequence in immuno-suppressed 
individuals. This finding is consistent with previous studies who reported the prevalence of 
Cryptosporidium spp. (Chalmers et al., 1997; Chaochao et al.,2009; Torres et al.,2000; Graaf et 
al., 1999; Josephine et al.,2013).  
 
Babesia spp. was the only blood parasite identified in this study with a prevalence rate of 
23%. This finding is in line with previous studies (Isaac et al., 2018). Since most rats seen to 
be positive for Babesia were also found harboring ticks species, this may suggest active 
transmission of the parasite by ticks and may pose significant public health challenge to 
people living in the study area.  
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Ecto-parasites species (Laelaps nuttalli, Ornithonyssus bacoti, Ixodes granulatus, Polyplax 
spinulosa, Hoplopleura pacifica, Xenosphylla cheopis) were also isolated from the rats captured. 
Of these, the tick (Ixodes granulatus) was the most prevalent ecto-parasite(63%).Although 
Ixodes granulatus was the only species of tick found in this study, this may not be 
unconnected to the previous finding of a similar study which reported that  ticks are mostly 
associated to forest rodents(Paramasvaran et al., 2009).  However, some studies have also 
reported ticks species in rats from different countries(Mohd et al., 2018; Mustapha et al.,2019; 
Paramasvaranet al., 2009; Sumangali et al., 2012). The tropical rat mites Ornithonyssus bacoti 
identified in this study was previously reported to infest various animals and human, and 
are responsible for pruritic skin reactions (Baumstark et al., 2007). Similarly, Polyplax 
spinulosa and Hoplopleura pacifica are the only lice species identified in this study. Similar 
studies have also reported the presence of these lice in rats (Shahi and Pakari, 2007; Yanget 
al., 2009; Frye et al., 2015). 
 
The flea Xenosphylla cheopis known to transmit bubonic plague, essentially a zoonotic disease 
caused by the bacteria Yersinia pestis (Mustapha et al., 2019) was also seen in domestic rats 
caught in this study. A good knowledge of local flea species and their host is essential for 
estimating risk of human plague infection and designing specific control measures. It has 
been reported that a specific flea index of greater than one for Xenosphylla cheopis on rats 
represents a potentially dangerous situation with respect to increased plague risk for 
humans in the event of an outbreak of plague (WHO Plague Manual).  
 
Conclusion 
The findings of this study showed that the rats captured were infected with various species 
of parasites of zoonotic importance. This poses a significant public health risk to the people 
residing in the study area. Therefore, there is a need to promote awareness on prevention 
and control of rat population. Further studies on other rats associated zoonosis such as 
viruses, bacteria, and fungi are also important. 
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