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ABSTRACT

A total of 150 Laboratory mice divided into four age groups consisted of 4, 6, 8 and 10 weeks old were used in this
study by placing each animal individually in a special cage within the period between October 2019 to the end of
February 2020 at the Research and Graduate Studies Laboratory University of Mosul, Irag. This study aimed to
investigate intestinal parasitic infections in laboratory mice, stool samples were collected for 150 laboratory mice
and periodically to perform laboratory tests that included direct slide examination and using the concentration
method to detect eggs of worms and cysts of protozoa parasites, the culture of parasites also was used by prepared
manufactured culture media to develop parasites. The infection was diagnosed in 136 (90.66%) mice while the rest
14 (9.33%) mice did not record any parasitic infection (clean). The higher rate of infection 58% was reported for
Trichomonas muris followed by Entamoeba muris and Giardia muris which found in 22%, 15.3% respectively. In
the other hand the infection with Hymenolepis diminuta was recorded in 16% from infected cases by identifying the
eggs of this worm in stool samples. This study shows the high rate of parasites infection in laboratory mice which
might have negative effects on the result of previous scientific researches, in addition to wasting effort, time, and
materials.
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INTRODUCTION

Laboratory animals throughout the previous years contributed significantly to the progress of scientific research at the
level of composition and vital function (Clark et al., 1997) and it play’s an essential role in medical experiments, it has
been widely used in assessing the safety of many medicines, food and chemicals , In addition to laboratory experiments
to diagnose the pathogens of many diseases and to produce vaccines (Tsegaye and Shiferaw, 1999; Velev et al., 2018),
however, in some cases, laboratory animals themselves may develop various laboratory causes, especially parasitic
agents, which overlap and affect negatively the result of scientific research to be conducted in addition to wasting effort
Scientific, time, and material losses (Baker, 2007; Tanideh et al., 2010), These severe parasitic infections may be
internal or external and the parasite is one of the organisms that live on or in other types of organisms and that often
causes harmful diseases if they are not beneficial to the host and the parasites live parallel to the livelihood these
parasites organisms always try to identify and reduce the host's immunity for the purpose of preserving themselves and
surviving (Behenke et al., 2003; Evgenya and Oleg, 2020)

The influence of the parasites may extend to the host's behavior (McNair and Timmons, 1977; Webster, 1994) and
even alter its immune status (Bashir et al., 2002; Kamal et al., 2002) and its growth (Mullink, 1970) although mice are
tolerant to tolerance and reception (Rahemo et al., 2012) large numbers of parasites have reported cases of parasitic
infections in them that have reached out of control limits, as in the case of a pinworm, especially if they hit laboratory
mice and the arthropod may play an important role in this process by being an intermediate host or a mechanical carrier
of these parasites or their larval roles, therefore, the process of diagnosing infection in laboratory mice is a major
challenge (Behnke et al., 2003; Baker, 2007; Parkinson et al., 2011) and the parasite's influence may extend to the host's
behavior (McNair and Timmons, 1977; Webster, 1994)

The parasites or their eggs confuse the laboratory diagnosis process, which made relying on one laboratory
diagnostic method that can give wrong results that negatively affect the overall laboratory work and therefore it is better
to use more than one method because the diagnostic process is not easy It is very important to keep in mind that in many
cases of parasitic infections like Entamoeba histolyitca were most probably confused with Entamoeba dispar because
they did not differentiate morphologically between identical species in microscopic examinations (Mehmet and William,
2003).

The ability of the immune system of wild mice to tolerate and resist parasitic infections is much more than the
ability of the immune system of laboratory mice when placed under the same controlled laboratory conditions (Stephen
et al., 2017). Therefore, there is a great diversity in the types of parasites that can infect laboratory mice compared to the
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wild (Baker, 2007). So, through the current research, the focus was on most of the intestinal parasitic species that can
cause infections in laboratory mice through laboratory tests, since most studies and researchers rely on observing the
general morphological health status of laboratory mice when conducting experiments without attention to the
microbiological state of the Laboratory mice, which will adversely affect the overall results of scientific research under
study.

MATERIALS AND METHODS

Study samples

The present study was conducted within the period between October 2019 to the end of March 2020 at the
Research and Graduate Studies Laboratory of the Department of Life Sciences, College of Education for Girls,
University of Mosul, Iraq to investigate intestinal parasitic infections in laboratory mice of the Swiss type (Swiss albino
Balb / C). The study sample included a laboratory examination of 150 laboratory mice (4-10 months of age) that kept in
isolated cages in room temperature and fed on the commercial diet (Erbil feed Co., Iraq) and sterile water was prepared
for drinking. The all mice were divided into four age groups considered of 4™, 6™, 8" and 10" weeks by placing each
animal individually in a separate cage within the period between the October 2019 to the end of March 2020.

Sample collection and examination

Freshly excreted stool samples were collected for 150 laboratory mice and periodically to perform laboratory tests
that included direct examination by preparing smear stools stained with iodine and giemsa stain and using the
concentration method (highly saturated sodium salt solution) by mixing one gram of freshly excreted stool with 100 ml
of distilled water and the sample was filtered through sterile medical gauze and by three layers to remove suspended
matter, eject the suspension by centrifuging at speed of 2300 rpm for one minute.

The filtrate was poured and the centrifugation process was repeated at the same speed after adding 2 ml of water.
this process was repeated until clear leachate is reached, then add 2 ml of zinc sulfate to the end of the test tube after
disposal of the filtrate with the glass slide cover fixed to the test tube and place the sample In a centrifuge at the same
speed and time as before, the cover of the slide was raised and fixed to a glass slide and the sample was stained with an
iodine dye to detect eggs of worms and cysts of protozoa parasites. A dissection of infected mice was also performed to
obtain whole intestinal contents where the animal was anaesthetized with chloroform by placing the lab mouse in a
sealed glass chamber containing a piece of cotton wet with the drug (Padmanabhan et al., 1981; Cicero et al., 2018) and
the intestine removed and then emptying its contents in a sterile Petri dish with normal saline solution and then prepare
the stained slides that examined later by using microscopy (Nicon Co., Japan) at the power of 40X and 100X to diagnose
parasitic pathogens, according to method of Parkinson et al. (2011).

The cultivation of parasites

The process of growing parasites in the laboratory and using prepared and manufactured culture media is one of the
important research methods in the process of diagnosing parasites. Therefore, through current research, culture media
was used to develop parasites.

Diamond's Medium Trypton, Yeast, Maltose

This medium, suggested by Shaio et al. (1981) was used to grow the Trichomonas parasite, which is prepared for
every 100 ml of distilled water and the following substances: The materials were dissolved in distilled water and mixed
using an electric magnetic stirrer for one hour and then filtered using Whatman NO.2 filter paper to get rid of insoluble
materials (Table 1). The acid function was set at 6.2 and the sterility of the medium using the sterilizer at 121 C at a
pressure of 15 Ibs for 15 minutes (Sobel et al., 1999).

The culture media of the Entamoeba parasite

Culture media manufactured and imported from the Indian company (HIMEDIA Laboratories) According to the
first two mediums, it consists of the following components as mentioned in table 2. The second culture medium, HiVeg
Media, which is also imported from the Indian company HIMEDIA Laboratories, consists of the following materials as
mentioned in table 3.

These media were prepared in vivo by dissolving 33 grm of medium powder in 1000 ml of distilled water and
mixed using the device of the magnetic electric stirrer and after the powder was completely thawed it was distributed on
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test tubes with a tight cover and the sterility of the medium using the sterilizer at 121C and pressing 15 Ibs for 15
minutes, after completing the sterilization.

The tubes were placed diagonally to harden, and about half of the inclined surface was covered with sterile and
diluted horse serum in a ratio of 1: 6 with a solution of physiological salt added to the middle (5) carrying a loop of
sterile rice flour in the oven for one hour at a degree of 161 ° C.

These media were inoculated by adding 0.5 ml of the emulsion containing the parasite to the parasite's tubes and
incubated for 24 hours at a temperature of 37 ° C. The samples were examined to ensure the growth of the parasite every
24 hours by preparing the stained smears and recording the results (Al-Idrise et al., 2008).

Ethical approval

The present experimental research was conducted in compliance with the health protection guidelines of
experimental animals regulated by the ethical committee in the Department of Biology of Mosul University, Iraq and in
according to Helsinki declaration on Ethical Principles.

Table 1. Ingredients for Diamond’s medium

Ingredients o/l Company

Tryptone soya broth 2.0 Thermo Scientific, USA
Yeast extract 1.0 Thermo Scientifiic, USA
D-Maltose 0.5 Sigma-Aldrich, USA
L-Ascorbic acid 0.02 Sigma-Aldrich, USA

Agar 0.05 Sigma-Aldrich, USA
Inhibited human plasma 10.0 ml

Stryptomycin sulphate 1.0 Sigma-Aldrich, USA
Nystatine 500000 1U Awamedica Pharmaceutical, Iraq

Table 2. Ingredients for culture media

Ingredients g/l
Liver infusion 272.0
Protease pepton 5.5
Sodium Beta — glycerophosphate 3.0
Sodium chloride 2.7
Agar 11.0

Table 3. The culture medium

Ingredients g/l

HiVeg infusion 10.0
HiVeg peptone 55
Sodium Beta — glycerophosphate 3.0
Sodium chloride 2.7
Agar 11.0

RESULTS AND DISCUSSION

The infection was diagnosed in 136 mice (90.66%) while the rest 14 mice (9.34%) mice did not record any infection. As
presented in table 4, the higher rate of infection, 58% was reported for Trichomonas muris. Figure 1 is exactly in
agreement with the finding of Bicalho et al. (2007) and Rahemo et al. (2012). As well as the result was shown that the
rate of infection of Entamoeba muris (figure 2) and Giardia muris (figure 3) was 22%, 15.3% respectively infection
with these parasites was lower than the result that noticed by Rahemo et al. ( 2012), but it’s disagreement with the result
of Bicalho et al. (2007). In other hand, the infection with Hymenolepis diminuta was recorded in 16% of infected cases
by identification of the eggs of this worm (figure 4). The high rate of infection may be due to the living of mice in the
same plastic cage, dirty wooden chips and contamination of water and food, but the lower rate, 11.3% was observed for
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Balantidium coli, (figure 5) it has been considered as the reservoir. When performing a diagnostic laboratory
examination of stool samples overlap, leading to a misdiagnosis of the sample due to the presence of parasitic arthropods
as shown in (figure 6) (Reedha and Aseel, 2019).

In table 5, the results indicated that the overall rate of infection with different types of intestinal parasites was
90.66% most of the infections were single parasites (70.67%). The results showed there is equals bilateral and multiple
infections (10%). The higher rate of bilateral infection was with Trichomonas muris and Hymenolepis diminuta. In
multiple infections the higher rate was for Trichomonas muris, Entamoeba muris, and Hymenolepis diminuta (4.67%).
The Trichomonas muris and Entamoeba muris are classified commensal agents as they are not associated with animal
health alterations with probable involvements in experimental outcomes. Sharp and La Regina (1998) declared Giardia
muris as a pathogenic agent. These results have converged with the results of Rahemo et al. (2012) which indicated that
the highest rate of infection by Trichomonas muris and this study showed infection by Giardia muris. The infection with
Hymenolepis diminuta was observed in this study which had reported by Garedaghi and Khaki (2014) that found some
rodents with the same infection.

Table 4. Diagnosed parasites in fresh fecal smears of mice

Smear No Parasite +ve Percent
1- Entamoeba muris 33 22

2- Trichomonas muris 87 58

3- Giardia muris 23 15.3
4- Balantidium coli 17 11.3
5- Hymenolepis diminuta 24 16

No: number; *150 mice were studied

Table 5. Type of infections in the stool of examined mice.

Parasites Number of infections Percent

Single parasitic infection

Entamoeba muris 13 8.67
Trichomonas muris 65 43.33
Giardia muris 12 8

Balantidium coli 5 3.33
Hymenolepis diminuta 11 7.33
Total 106 70.67

Co-parasitic infection

Entamoeba muris & Giardia muris 3 2
Trichomonas muris & Balantidium coli 4 2.67
Trichomonas muris & Hymenolepis diminuta 6 4
Trichomonas muris & Entamoeba muris 2 1.33
Total 15 10
Multi parasitic infection

Trichomonas muris, Giardia muris, Entamoeba muris & Balantidium coli 3 2
Trichomonas muris, Entamoeba muris & Hymenolepis diminuta 7 4.67
Giardia muris, Entamoeba muris & Balantidium coli 5 3.33
Total 15 10
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Figure 1. Microscopic view of Trichomonas muris
trophozoite (arrow) from mice fecal sample stained by
giemsa stain (x 40 magnification)

- N
Figure 3. Microscopic view of Giardia muris trophozoite
(arrow) from mice fecal sample stained by iodin stain (x
40 magnification)

Figue 5. Microscopic view of Balantidium coli
trophozoite (arrow) from mice fecal sample stained by
giemsa stain (x 40 magnification)

Figure 2. Microscopic view of Entamoeba muris cysts
(arrow) from mice fecal sample stained by iodine stain (x 40
magnification)

Figure 4. Microscopic view of Hymenolepis diminuta egg
(arrow) from mice fecal sample (x 100 magnification)

Figure 6. Microscopic view of adult Tick (arrow) from mice
fecal sample (x 40 magnification)
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