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ABSTRAK

PENEMUAN HISTOPATOLOGI PARASIT ZOONOTIK DALAM RATTUS NORVEGICUS

YANG DITANGKAP DI LEMBAH KLANG
Oleh
Nur Afifah Afnie Mohd Nor Shokri

2023

Penyelia: Dr. Nur Fazila Saulol Hamid

Penyelia Bersama: Dr. Nor Yasmin Abd Rahaman, Dr. Nur Mahiza Md Isa & Dr. Mazlina

Mazlan

Rattus norvegicus ialah spesies tikus biasa yang meluas. la biasa ditemui di pasar basah
kerana sumber makanan yang banyak. Kawasan ini juga menunjukkan jarak dekat antara tikus
dan aktiviti sosial manusia di kawasan bandar. Mereka menjadi pembawa banyak penyakit
zoonosis termasuk penyakit cacing paru-paru tikus, kapilariasis hepatik, toksoplasmosis,
sarcocystis dan strongyloidosis yang menjadi kebimbangan kesihatan awam utama. Objektif
kajian ini adalah untuk mengenal pasti parasit dan meneliti lesi patologi parasit zoonosis di R.
norvegicus di sekitar kawasan Lembah Klang. Sebanyak 25 sampel arkib R. norvegicus telah
diproses untuk pemeriksaan histopatologi organ terpilih buah pinggang, paru-paru, hati, otak,
limpa, jantung, otot, dan usus. Sampel tetap diwarnakan menggunakan kaedah pewarnaan
Hematoxylin dan Eosin dan spesimen dilihat di bawah mikroskop cahaya pada pembesaran 4x,

10x dan 40x. Kesemua 25 sampel adalah positif untuk parasit tisu berdasarkan histomorfologi



mereka. Sarcocystis spp. berada pada jangkitan tertinggi (83.3%:20/24) dalam otot, diikuti oleh
Capillaria hepatica (52%:13/25) dan Cysticercus spp. (24%:6/25) diperhatikan dalam hati dan
Toxoplasma spp. dalam buah pinggang (8%:1/25). Parasit yang diperhatikan dalam usus
menunjukkan Strongyloides spp. (48%:12/25) dan Hymenolepis spp. (4%:1/25). Lesi
histopatologi yang ditunjukkan oleh parasit boleh dilihat dalam kebanyakan sampel termasuk
infiltrat radang, keradangan eosinofilik, nekrosis tisu, fibrosis tisu dan pembentukan sista dan
larva parasit. Walau bagaimanapun, tiada parasit dengan perubahan yang tidak ketara ditemui di
otak, limpa, paru-paru dan jantung. Secara keseluruhannya, kami mendapati sekurang-
kurangnya satu parasit tisu zoonosis hadir dalam semua sampel yang menjadi ancaman zoonosis
di kalangan orang yang lemah imun seperti bayi, warga emas dan orang yang mempunyai
penyakit yang mengancam nyawa. Kajian ini mengetengahkan perubahan histopatologi yang
disebabkan oleh jangkitan parasit tisu zoonosis pada tikus Lembah Klang. Oleh itu, adalah
penting untuk mengawal populasi tikus di kawasan kediaman manusia bagi mengelakkan

penularan penyakit parasit kepada populasi manusia.

Kata kunci: Rattus norvegicus, parasit zoonotik, histopatologi, organ
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Mazlan

Rattus norvegicus is a widespread species of common rats. It is commonly found in the
wet market due to the abundance of food sources. This area also shows close proximity between
the rats and human social activity in urban areas. They become carriers of many zoonotic
diseases including rat lungworm disease, hepatic capillariasis, toxoplasmosis, sarcocystis and
strongyloidosis that become major public health concerns. The objective of this study is to identify
the parasites and examine the pathological lesions of zoonotic parasites in R. norvegicus around
the Klang Valley areas. A total of 25 archived samples of R. norvegicus were processed for
histopathological examination of selected organs of kidney, lung, liver, brain, spleen, heart,

muscle, and intestine. The fixed samples were stained using Hematoxylin and Eosin staining
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methods and specimens were viewed under a light microscope at 4x, 10x and 40x magnifications.
All 25 samples are positive for tissue parasites based on their histomorphology. Sarcocystis spp.
was at the highest infection (83.3%:20/24) in muscle, followed by Capillaria hepatica (52%:13/25)
and Cysticercus spp. (24%:6/25) observed in liver and Toxoplasma spp. in kidney (8%:1/25).
Parasites observed in the intestine were suggestive of Strongyloides spp. (48%:12/25) and
Hymenolepis spp. (4%:1/25). Histopathological lesions exhibited by the parasites can be seen in
most samples including inflammatory infiltrates, eosinophilic inflammation, tissue necrosis, tissue
fibrosis and the formation of parasites cyst and larvae. However, no parasites with insignificant
changes were found in the brain, spleen, lung and heart. Overall, we found at least one zoonotic
tissue parasite present in all samples that become a zoonotic threat among immunocompromised
people such as infants, elderly and people with life-threatening disease. This study highlights the
histopathological changes caused by zoonotic tissue parasites infection in rats of Klang Valley.
Hence, it is important to control the population of rats in human living areas to avoid parasitic

disease transmission to the human population.

Keywords: Rattus norvegicus, zoonotic parasites, histopathology, organ



1. INTRODUCTION

1.1. Background

Rattus norvegicus originated from northern China and is known as brown rat. They are
the largest member of the mouse family, which is the family of Muridae. They are omnivorous and
mostly found in Africa, Eurasia, and Australia. More than 1700 species of rodents were identified
(Steven, 2006). Two common rats in Malaysia are R. rattus diardii, R. tiomanicus, R. exulans and
R. norvegicus. R. norvegicus are a widespread species of common rats where they can easily be
found everywhere, especially around human living areas due to the abundance of food sources.

They are invasive animals that can transmit many zoonotic diseases (Gage, 1999)

Some studies have been conducted to detect the endoparasites in rodents from various
countries which are Malaysia (Mohd-Qagiem et al., 2022; Tijjani et al., 2020), Thailand (Ribas et
al., 2016), Iran (Meshkekar et al., 2014) and India (Coomansingh-Springer et al., 2019). From
those studies, a lot of parasite species can be found in different tissue samples and some of them
are potentially zoonotic. Those studies used different methods to identify the parasites, for
instance fecal floatation for intestinal parasites, blood smear to detect blood parasites and

histopathological analysis to observe tissue parasites.

In this study, it was mainly focused on tissue histopathology. There were 7 wet markets
in Klang Valley that were chosen to capture R. norvegicus. Those wet markets were actively
selling vegetables, meats, fishes and groceries to the local community nearby. However, due to
the lack of discipline among the wet market traders, there are a lot of unmanaged food remnants,
poor sanitation and improper waste disposal. These conditions will attract the rats and provide

suitable place for rodents to breed and increase their population at the wet market area (Syahrul



& Ibrahim, 2020). Once the population is increasing and uncontrolled, there is a high possibility
that rats with parasitic disease will contaminate the food with their urine, saliva and feces then
transmit the disease to humans through ingestion. Hence, high density of rats in human living
areas increases the risk of disease transmission. It is important to understand the
histopathological changes caused by tissue parasites and their risk on public health. This study
highlights the histopathological changes caused by zoonotic tissue parasites infection in organs.
Pathological lesions and parasite cysts can be accessed in the organs either macroscopically or
microscopically. Hence, it is important to control the population of rats in human living areas to

avoid parasitic disease transmission to the human population.

1.2 Justifications

1. Parasitic detection studies in rodents have been conducted in some states in Malaysia.
However, it only focused on a few organs and did not involve some of the vital organs.

2. Rattus norvegicus may harbor potential zoonotic parasites in different vital organs.

1.3 Objectives

This study aims to detect the parasites and their histopathological findings in kidney, liver,

lung, brain, intestine, spleen, heart and muscle tissue of Rattus norvegicus in Klang Valley.



1.4 Hypothesis

Ho: There are absence of parasites and their histopathological findings in Rattus norvegicus

captured in Klang Valley.

HA: There are presence of parasites and their histopathological findings in Rattus norvegicus

captured in Klang Valley.



2. LITERATURE REVIEW
2.1 Reported parasitic infection in human from rodents

There are a few cases reported about Angiostrongyliasis or known as Rat Lungworm
disease that infect humans. This parasite is prevalent in Southeast Asia and tropical Pacific
Islands. In addition, it was also identified in Africa, the Caribbean and United States (CDC -
Angiostrongylus, 2019). In 2019, the disease was confirmed in three Hawaii visitors (Scutti, 2019).
Adult stage of A. cantonensis can only be found in rodents and they pass their larvae through
feces. Intermediate hosts such as snails and slugs can be infected by ingesting the larvae. This
parasitic infection can be transmitted to humans by ingesting infected intermediate host.

In addition, news from the USA also reported that Rat Lungworm was found in rodents
and it can invade the human brain. It can cause severe effects on a human’s brain and spinal
cord. The most common symptoms are headache and neck stiffness. This infection also can

cause eosinophilic meningitis which is a very rare type of meningitis.

2.2 Worldwide parasitic detection studies

Table 1 shows parasitic detection studies have been done worldwide to identify the
presence of parasites and their prevalence in rodents. One study was done in Malang, East Jawa
and the result shows that 100% of wild rats were positive for endoparasites (Kusumarini et al.,
2021). In Malaysia, detection of rodent-borne parasites was done in Serdang, Selangor and
15.4% of the rats were positive for tissue parasites (Tijjani et al., 2020). The most infected
parasites found are Taenia taeniaeformis (28%), followed by Hymenolepis nana (19.5%) and

Capillaria hepatica (19.1%).



Meanwhile in India, intestinal parasitic burden in R. norvegicus were identified and the
most prevalent parasites found are Nippostrongylus brasiliensis (50%), followed by Strongyloides
ratti (42.4%) and Angiostrongylus spp. (35.2%) (Coomansingh-Springer et al., 2019). Helminth
detection studies in Thailand also show Capillaria hepatica (63%) at the highest infection, followed
by Trichostrongylidae (35%) and Taenia taeniaeformis (28%) (Ribas et al., 2016).

Table 1. Parasites detection studies worldwide

Country Method(s) of Parasites detected Percentage (%)
examination

Iran 1. Impression smear | H. nana 35.8

(Meshkekar, (liver and spleen)

2014) 2. Intestinal content i

aaminatin Heterakis spumosa 18.3
C. fasciolaris 18.2
H. diminuta 7.5
C. annulosa 1.7

Malaysia Tissue Histopathology Taenia taeniaeformis | 35

(Tijjani et al.,

2020) C. hepatica 19
Angiostrongylus 15
cantonensis
Sarcocystis spp. 7
Toxoplasma gondii 6.7

India Centrifugation floatation Angiostrongylus spp. | 35.2

(Coomansingh- of intestinal content

Springer etal, Nippostrongylus 50.6

2019) oo
brasiliensis
Heterakis spumosa 154




Strongyloides ratti 43.2
Aspiculus tetraptera 2.5
Syphacia spp. 1.9
Protospirura spp. 1.2
Hymenolepis 7.4
diminuta

Eimeria spp. 4.7
Moniliformis 3.1
moniliformis

2.3 Common parasites found in organs histopathology

Some organs are manifested by different parasite species depending on their life cycle

and mechanism of action. Table 2 shows the list of observed organs infected by parasites that

have been reported previously. All parasites in the table below are potentially zoonotic and

humans can get infected from the rats in their living area.

Table 2. Common parasites found in each organ

Organs Parasites Found Reference(s)
Brain Toxoplasma spp. Tijjani et al., 2020
Angiostrongylus cantonensis Thiengo et al., 2013
Lung Angiostrongylus cantonensis Thiengo et al., 2013
Liver Capillaria hepatica Quilla & Paller, 2020

Berentsen et al., 2015
Rothenburger et al., 2014




Cysticercus fasciolaris Sharma et al., 2017
Lee etal., 2016
Intestine Moniliformis spp. Teimoori et al., 2011
Strongyloides spp. Mahmuda et al., 2017
Nippostrongylus spp. Fransen et al., 2016
Hymenolepis spp. Tijjani et al., 2020
Franssen et al., 2016
Heart Sarcocystis spp. Kim et al., 2011
Spleen Leishmania infantum Hermida et al., 2018
Kidney Toxoplasma spp. Tijjani et al., 2020
Babesia microti Jasik et al., 2023
Muscle Sarcocystis spp. Kim et al., 2011

2.4 Effect of parasitic infestation to the host

Based on previous study, tissue parasites can cause various histopathological changes in
tissue structure. For instance, C. hepatica infection in the liver can cause hepatic necrosis,
hypertrophy, fibrosis and cholestasis (Quilla & Paller, 2020). In humans, it can cause acute
hepatitis, hypereosinophilia, anemia, and chronic fever. Without proper treatment, it can cause
fatal diseases especially to immunocompromised people (Aghdam et al., 2015). Heavy infection
of Hepatic Capillariasis may cause fatal liver dysfunction (CDC, 2019). Other studies also reported
that Hymenolepiasis is life-threatening to immunocompromised patients (Ahmad et al., 2020).

Another important parasitic infection from rodents is Toxoplasmosis. It may not have a
serious effect on healthy people. However, in immunocompromised people, it is severe and can

cause abortion for pregnant mothers. Besides that, it also can cause eyes and brain damage

(Robert-Gangneux & Darde, 2012).




3. MATERIALS AND METHOD

3.1 Rattus norvegicus identification method

Identification of Rattus norvegicus relies on distinct physical features. Notably, their body
coloration is a prominent characteristic, with dark grey or dark brown on the dorsal part and light
grey or light brown on the ventral side. Additionally, these rats exhibit blunt noses, small closely
spaced bald ears and hairless tail with a length shorter than their bodies, reaching up to 40 cm in
length and weighing up to 0.5 kg. R. norvegicus were recognised based on Armitage (2019). From
25 captured rats, 4% (1/25) are juvenile and 96% (24/25) are adults. In terms of sex, 32% (8/25)

are male and 68% (17/25) are female.

3.2 Archived tissue processing

Under ethical clearance of UPM/AUP/R021/2021, a total of twenty-five (25) archived R.
norvegicus from wet markets in Klang Valley were obtained. The selected organs of liver, lung,
brain, kidney, intestine, spleen, heart and muscle were fixed in 10% buffered formalin before

tissue processing was done.

3.2.1 Tissue cutting and fixation

The fixed tissues were trimmed to suitable sizes (1x2 cm, 3 mm thickness) for fixation.
The tissues were placed into a cassette, fixed with formaldehyde solution and swirled to ensure

complete immersion. These tissues were stored at 4 °C for 16 hours to allow for total fixation.

3.2.2 Tissue dehydration
Fixed tissues were immersed in ascending grades of ethanol to absolute ethanol to remove the

water and formalin from the tissue. The sequence of dehydration process are;



1. 70% ethanol for 15 minutes
2. 90% ethanol for 15 minutes
3. 100% ethanol for 15 minutes
4. 100% ethanol for 15 minutes
5. 100% ethanol for 30 minutes

6. 100% ethanol for 45 minutes

After that, the tissue was cleaned with xylene for 1 hour by gentle agitation to remove excess

ethanol.

3.2.3 Paraffin embedding

The specimens were infiltrated with paraffin wax. The tissues were embedded in the wax

block until the paraffin wax was fully hardened.

3.2.4 Tissue sectioning
Wax block that contained tissue was sectioned with 5 pym thickness using a rotary
microtome. The tissue section was floated on a water bath with temperature 35-37 °C. Then, the

sections were mounted onto the glass slides and let dry for a few hours.

3.3 Tissue staining

The glass slides were submerged in xylene for 5 minutes and hydrated in absolute ethanol
for 5 minutes followed by 70% ethanol for another 5 minutes then rinsed with water. Then, those
glass slides were submerged in Haematoxylin for 5 minutes and rinsed with water for 3-5 minutes.
The glass slides were dipped in 1% Acid alcohol for 3 seconds before submerged in running tap
water. After 5 minutes, the glass slides were submerged in eosin for 1 minute and then sprayed
with 95% alcohol. Glass slides were rinsed again in running tap water for 5-10 seconds and
sprayed again with 95% alcohol. All specimens were cleaned and left to dry before cleared with

xylene and mounted with DPX. The slides will be examined under a light microscope at 40X, 100X
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and 400X magnifications. The pathological findings and histomorphological changes were

described and assessed based on Suttie et al. (2017).
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4. RESULTS
As seen in table 3, six parasites were recognized. Sarcocystis spp. (83.3%) shows the
highest infection, followed by Capillaria hepatica (52%), Cysticercus spp. (20%), Strongyloides

spp. (48%), Hymenolepis spp. (4%) and Toxoplasma spp. (4%).

In muscle samples, only one parasite species can be detected, which is Sarcocystis spp.
Sarcocystis is a group of protozoans that are commonly found in muscle. Even though no gross
lesions were seen in all R. norvegicus muscle samples, different stages of the cyst can be seen
clearly under histology. Sarcocyst spp. shows the highest infection as compared to other parasites
found in R. norvegicus (Figure 1 & Figure 2). 83.33% (20/24) of the muscle samples show the

presence of Sarcocystis spp. cyst.

In the liver, 2 parasite species were identified which were Capillaria hepatica (52%) and
Cysticercus spp. (20%). These findings were categorized into single infection and co-infection as
seen in table 4. C. hepatica is a parasite from the nematode group meanwhile Cysticercus spp.
is a parasite from cestode group. From the findings, 40% of the liver samples were only infected
with C. hepatica and 8% of them only infected with Cysticercus spp. Meanwhile, 12% of the liver
samples were infected with both parasites. For C. hepatica, eggs (Figure 3) and larvae form
(Figure 4) can be seen under histology. Meanwhile for Cysticercus spp, only the larvae stage can
be seen (Figure 5). The mature larvae were seen located in the cyst and surrounded by the

capsule with inflammatory cells.

From the R. norvegicus sample, 2 parasites can be identified in intestinal walls which were
Strongyloides spp. from the nematode group and Hymenolepis spp. from cestode group. The
parasite species were determined based on histomorphology and the location where they were

found. 48% of the intestinal samples were positive with Strongyloides spp. The larvae (Figure 6)
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and the eggs (Figure 7) were found embedded in the intestinal wall, specifically in the Crypts of

Lieberkuhn. Besides that, 4% were positive with Hymenolepis spp.

In the kidney, only one protozoan parasite, Toxoplasma spp. was found based on the

histomorphology that accounts for. 4% of the kidney samples were positive for Toxoplasma spp.

The morphology of the cyst containing hundreds of bradyzoites (Figure 9).

Unfortunately, no parasites can be found in the spleen, lung, brain and heart (Figure 10).

In these organs, no infiltration of inflammatory cells and insignificant tissue changes of parasite

infection could be seen.

Table 3: Parasites finding in R. norvegicus

ORGAN PARASITES GROUP POSITIVE PERCENTAGE
FOUND NUMBER (%)
Muscle Sarcocystis spp. | Protozoa 20/24 83.3
Liver Capillaria Nematode 13/25 52
hepatica
Cysticercus spp. | Cestode 5/25 20
Intestine Strongyloides Nematode 12/25 48
spp.
Hymenolepis Cestode 1/25 4
spp.
Kidney Toxoplasma Protozoa 1/25 4
spp.
Lung - - 0/25 0
Spleen - - 0/25 0
Heart - - 0/25 0
Brain - - 0/25 0
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Table 4: Category of parasites infection in liver

Single infection C. hepatica 10/25
Cysticercus spp. 2/25
C. hepatica + Cysticercus 3/25

Co-infection

spp.




Figure 1. Photomicrograph showing numerous Sarcocystis spp. cyst. The cysts are oval shaped

with smooth and thin striated walls. (H&E, 200X)

O

Figure 2. Photomicrograph showing early stage of Sarcocystis spp. characterized by the thin-

walled cyst with numerous cystozoites embedded in the muscle cells. (H&E, 400X).



Figure 3. Gross lesion of the liver infected with C. hepatica. There are multifocal white tracks in
the liver parenchyma (white circle). Photomicrograph showing C. hepatica eggs. The eggs were

barrel shaped with an opercula plug on each end and double-layered shells. (H&E, 400X).

Figure 4. Photomicrograph showing the cross section of C. hepatica adult worms (A). Infiltration

of inflammatory cells (black arrow) can be seen adjacent to the adult worms. (H&E, 200X).
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Figure 5. This is the gross lesion of Cysticercus spp. in the liver (white circle). Photomicrograph
shows folds of mature Cysticercus spp. larvae (L) surrounded by the thin cyst wall. Inflammatory

reaction surrounding the cyst with infiltration of eosinophils (black arrow). (H&E, 40X).

Figure 6. Photomicrograph showing the larvae of Strongyloides spp. surrounded by the vacuole.

(H&E, 400X)



Figure 7. Photomicrograph showing Strongyloides spp. eggs (blue arrow) surrounded by the

vacuole. Note the infiltration of inflammatory cells (black arrow). (H&E, 200X).

Figure 8. Photomicrograph showing Hymenolepis spp. in the intestinal lumen and infiltration of

inflammatory cells in the intestinal wall (black circle). (H&E, 40X).
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Figure 10. Photomicrograph showing no parasites were found in the spleen (A), brain (B), heart

C and lung (D). (H&E, 40X).
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5. DISCUSSION

In this study, all 25 rats harbor at least one parasite in their tissue sample. 16% of the R.
norvegicus harbor only one parasite and 84% of them harbor more than one parasite. All of them
are potentially zoonotic and have the potential risk to transmit the parasitic infection to humans.
The parasites can be characterized based on their histomorphology.

Rodents is an intermediate host for Sarcocystis spp. and prevalence rate of Sarcocystis
spp. infection is high in Southeast Asia (Ambu, 2011). Sarcocystis spp. has zoonaotic potential that
can be transmitted to humans that can cause myalgia, erythematous subcutaneous nodules,
cough, fever, loss of appetite and headache. Among all Sarcocystis spp., only S. hominis, S.
heydorni and S. suihominis use humans as definite hosts. One of the histopathological changes
that can be observed in the infected tissue is eosinophilic myositis. However, the occurrences are
very rare (Rosenthal, 2021). Hence, no histopathological changes in the muscle cells structure
were seen in this study. Based on histomorphology, Sarcocystis spp. only can be identified until
species level. The species can be identified by looking at the sizes and wall thickness. These
findings show that rodents can harbor more than one species of Sarcocystis spp.

A parasitic detection study in rodents has been done in Thailand and the results show that
C. hepatica is the most prevalent (63%) (Ribas et al., 2016). However, in this study, C. hepatica
was the second most predominant parasite found in the liver tissue. Globally, it was reported that
R. norvegicus is the most important host species for C. hepatica and the prevalence was more
than 50% in several studies (Fuehrer, 2013). However, human infection is very rare. Gross lesions
can be seen in the liver that was infected with C. hepatica. There were multifocal white tracks in
the liver parenchyma. Based on histomorphology, C. hepatica eggs were confirmed. The eggs
were barrel shaped with opercula plug on each end and double-layered shells. In the infected

liver, the histopathological lesion appears due to the host immune response towards the



20

parasites. In this study, fibrosis can be seen adjacent to the C. hepatica eggs in the liver. Host
immune response had caused necrosis and fibrosis in the liver (Quilla & Paller, 2020).

C. fasciolaris is an adult stage of tapeworm Taenia taeniaeformis which is mainly found in
the liver. In this study, Cysticercus spp. Infection was not so high compared to other parasites
whereby only 20% of the liver was positive with Cysticercus spp. However, another parasitic
detection study was done in Serdang, Malaysia and it was recorded that Taenia taeniaeformis
was at the highest infection (28%) from 89 captured wild rats. Gross lesions could be seen in the
liver infected with Cysticercus spp. There was a cystic structure raised above the parietal and
visceral surface of the liver. Inflammatory reactions can be seen surrounding the Cysticercus spp.
larvae. A capsule was formed surrounding the larvae to protect the host liver parenchyma from
further infection. At the same time, this mechanism also protects the larvae from the host
inflammatory response and prepares a suitable environment for the parasites to mature. The
capsule consisted of inflammatory cells and collagen fibers secreted by hepatic stellate cells
(HSC) via exocytosis (Lee et al., 2016). Cysticercus spp. that found in the liver is highly suggestive
of Cysticercus fasciolaris and it is zoonotic parasite. However, it rarely can infect humans and
only a few cases were reported. Humans usually get infected after ingesting food, water or soil
that was contaminated with feces contaminated with embryonated eggs.

In the intestine, the ellipsoid eggs and the larvae found in intestinal mucosa are highly
suggestive of Strongyloides spp. (Viney & Kikuchi, 2016). This is because Strongyloides spp. is
a tissue dwelling and commonly found in the Crypts of Lieberkuhn. The eggs and larvae were
surrounded by the vacuole and peripheral blood eosinophilia usually could be observed. Two
species of Strongyloides that can infect R. norvegicus were S. ratti and S. venezuelensis. Both of
them are not zoonotic and only S. stercoralis were reported that can cause serious health effects
to humans, especially immunocompromised individuals (Mahmuda et al., 2017). In addition,
Hymenolepis spp. were found in the intestinal lumen with characteristics of mature proglottids that

contain oval-shaped eggs (Roberts & Janovy, 2000). Humans can get infected by accidentally
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ingesting food contaminated with the infected feces or ingesting the insect as an intermediate
host (CDC, 2019). For immunocompromised individuals, Hymenolepiasis may be life-threatening
(Ahmed et al., 2020). The prevalence of Hymenolepis spp was slightly different with other places.
Helminth detection in Iran shows that H. nana was at the highest infection (35.8%) (Meshkehar
et al., 2014) meanwhile in Serdang, Selangor, H. nana infection was 25% from the captured rats
(Tijjani et al., 2020).

Furthermore, Toxoplasma spp. in the kidney was characterized by the presence of the
cysts consisting of hundreds of bradyzoites between the renal cells. This finding is highly
suggestive of the protozoan group of Toxoplasma spp. based on the morphology and the size.
The cyst is usually in the range of 20-70 micrometers. However, Toxoplasma spp. rarely can be
found in the kidney. It was more significant to be found in the liver, heart, lung, brain, lymphoid
tissue and small intestine (Denk at al., 2022).

Last but not least, no identified parasites were found in the 4 other organs, which were
spleen, heart, lung and brain. Two potential contributing factors to these findings are species
specific preference and low incidence of reported infection. Different parasite species prefer a

particular texture for establishment and formation of cyst (Shahraki et al., 2018).

6. CONCLUSION

In conclusion, there was presence of parasites in all R. norvegicus samples and their
histopathological changes observed in muscle, liver, intestine, and kidney. All rats were positive
with at least one parasitic infection whereby more than 80% harbor multiple species of parasites
in their tissue histology. Furthermore, the histopathological changes observed were the result of

host immune response to the invading pathogen as a mechanism to protect the host organ.
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7. RECOMMENDATIONS

It is recommended to perform further molecular identification to confirm the species of the
parasites because some of them are difficult to identify based on histomorphology only. It is also
recommended to increase the sample size to get better results. Other than that, it is also advised
to equalize the number of juvenile and adult rats in the sample size. The unbalanced age

distribution age can affect the parasitic burden in the rat populations.
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