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Abstract

Schistosoma, including Schistosoma japonicum (S. japonicum), can live with an intermediate host,
such as rats, and infect mammals, such as humans and rats. We can use a rat model to understand the patho-
physiology of Schistosoma. The aim of this study is to describe the histopathological changes of Wistar rat
liver infected with S. japonicum. This is a quasi-experimental study that employs a descriptive qualitative ap-
proach. The samples were 8-week-old male Wistar rats with an average weight of 250 to 350 g. The whole
sample was made up of 16 rats that were given S. japonicum cercaria intraperitoneally. The rats were then split
into 4 groups: the control group (C) ended on day 0, the T1 group ended on day 14, the T2 group ended on day
42, and the T3 group ended on day 60. We necropsied the liver, examined it histopathologically using hema-
toxylin eosin staining, and conducted a qualitative analysis. In the control group, we observed normal liver
structure; in the T1 group, we observed hepatocyte degeneration, dilatation of liver sinusoids, and accumula-
tion of inflammatory cells; in the T2 group, we observed similar conditions to the T1 group, including hepato-
cyte apoptosis; in the T3 group, we observed hepatocyte degeneration, hepatocyte necrosis, infiltration of in-
flammatory cells (PMNs), and thickening of connective tissue. In conclusion, there was gradual liver damage
over the period of time in animal models, and the worst is in chronic conditions, which are dominated by fi-
brotic tissue, but no granulomas have been found.
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INTRODUCTION

Trematodes from the genus Schisto-
soma cause schistosomiasis, a zoonotic dis-
ease. The World Health Organization's data
from 2011 indicates that schistosomiasis
infected over 240 million people in 78
countries, putting approximately 800 mil-
lion people at risk of infection. There are
four species of Schistosoma that can cause
disease in humans, i.e., S. haematobium, S.
mansoni, S. japonicum, and S. mekongi.
Schistosoma japonicum is considered the
most dangerous species due to its large egg
production and small size, which can com-
plicate backwashing, make treatment diffi-
cult, and potentially lead to death.(3) Schis-
tosoma only occurs in Central Sulawesi
(Napu highland, Bada highland) in Indone-
sia. (4)

In S. japonicum infection, the liver
is the primary organ attacked by the eggs
carried by the bloodstream. The tiny size of

the sinusoidal-soidal capillary, which is
easily trapped inside the liver, caused this.
The response4+ cells induced by antigen
from the eggs causes the formation of gran-
uloma, which is formed from collagen fiber
and a group of cells (macrophages, eosino-
phil,eosinophils cells) which surrouthathe
egg. When the Schistosoma egg dies, gran-
uloma will subside spontaneously, leaving a
fibrotic lesion. Prolonged conditions can
cause ascites and the formation of neovas-
cularneovascularization, which is to rupture
and bleeding.(5) The previouPrevious stud-
ies solely focused on histopathological
characteristics in the chronic schistosomia-
sis condition, neglecting to examine period-
ic structural alterations. ication of liver his-
topathology in schistosomiasis conditions
can explain the structural changes that oc-
cur in acute and chronic conditions, so it
can be a reference time to carry out therapy.
This is the novelty of the study: we can

WMIJ (Warmadewa Medical Journal), Vol. 9, No.2, November 2024, p-ISSN 2527-4627
DOI: https://doi.org/10.22225/wmj.9.2.10203.64-69


https://doi.org/10.22225/wmj.9.2.10203.64-69
mailto:davidpakaya09@gmail.com

wMJ (Warmadewa Medical Journal), Vol. 9 No. 2, November 2024, Page. 65

evaluate the histological changes in each
period of time.

Schistosoma sp. can live and infect
not only humans but also other mammals,
such as rats, pigs, dogs, cats, and others that
act as intermediate hosts.(6) Rats can not
only become intermediate hosts but also
become infected with S. japonicum.(7)
Therefore, studies investigating S. japoni-
cum infection use rats as their animal mod-
el. The objective of this study was to de-
scribe histopathological changes in Wistar
rat liver infected with S. japonicum.

METHODS
Preparation of Cercarial Suspension

The cercariae of S. japonicum were
from the snail focus transmission area and
were processed in the schistosomiasis la-
boratory in Napu, Central Sulawesi. The
Oncomelania snails that were collected
were cleaned with aquadest sterile water,
and then the snail was crushed on a glass
slide; 200 pl of aquadest sterile water was
added. We evaluated the cercariae that
were carried out under the microscope.

Animals and S. japonicum treatment
This is a quasi-experiment with a
descriptive qualitative approach using 16
male Wistar rats, 8 weeks of age, with body
weight (BW) of 250-350 g, divided into 4
termination groups and 4 replications. The
schistosomiasis animal models were cared
for inside individual cages and cleaned dai-
ly. Care was performed by placing the ani-
mal model in room temperature with 12
hours of light and 12 hours of dark lighting.
The animals were given standard feed and
water orally. All of the rats were injected
with S. japonicum cercariae suspension in
aquadest intraperitoneally (200 pl/rat) and
were divided into 4 groups, ii.e., thecontrol
group (C), which was terminated on day-
0,day 0; theoups tergroup, which wasd on
day-14, T2 groups teday 14; thed on
daygroup, which wasd T3 groups terminat-
ed onday 42;0.1. Tthe T3 termgroup, which
was time can present the norday 60. ute,

and chronic condition of schistosomiasis.
This study received ethical committee
clearance from the Faculty of Medicine,
Tadulako University No. 6367/UN 28.1.30/
KL/2019.

Histopathological analysis

he liver of the rats was necropsied
and turned into paraffin blocks, cut using a
Leica RM 2235 microtome© (Leica Bio-
systems, Nussloch, Germany) with a 4 pm
width and stained with hematoxylin eosin.
The results were observed qualitatively us-
ing an Olympus CX22 microscope
(Olympus Europa SE & Co. KG, Hamburg,
Germany) with the aid of OptiLab Advance
software (Miconos, Indonesia) using 400x
magnification and a numerical aperture
(NA) of 1.25. The histological assessment
was carried out qualitatively; the researcher
was the investigator of the double-blinded
histopathological assessment.

RESULTS

Table 1. Characteristics of rat models based on
body weight

Groups Body Weight (gr)
C 214.25+4.45
T1 275.67+26.41
T2 212.67+£6.28
T3 198.33+19.48

Table 1 showed changes in the
average weight of rats; we found the de-
crease of body weight in chronic conditions
of the infection. General histological image
of liver was composed of hepatocytes. The
hepatocytes are piled up and forming cell
layers with round-shaped nuclei, consisting
of 1 or 2 nuclei and eosinophilic cyto-
plasm. This piled hepatocyte creates a
structural unit called hexagonal liver lob-
ules with a central vein in its center. Be-
tween the hepatocytes, there is a liver si-
nusoid that empties out to the central vein,
in which Kupffer cells are found. Figure 1
generally depicts the liver structure.
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Figure 1. Histological structure of the liver. Con-
sists of hepatocytes (H) arranged in rows with sinus-
oid (S) in between which empties out to the central
vein (VS).

Figure 1 showed a liver lobule with
a polygonal shape. Loose connective tis-
sues form the sides of the lobule. The he-
patic artery and portal vein are located
within the connective tissue. We observed
no histological changes or granuloma for-
mation in any of the objects. Figure 2 re-
veals significant structural changes in
hepatocytes, blood vessels, the distribution
and accumulation of inflammatory cells,
and fibrosis.

A

Figure 2. Histological structure of the liver of a
Wistar rat infected with Schistosoma. (A) Histolog-
ical image of the liver of group K with Kupffer cells
(SK). (B) Histological image of the liver of group
T1 with hepatocyte degeneration (DH) and sinusoid
dilatation (PS). As shown in (C), the histological
picture of group T2 showed hepatocyte degeneration
(DH), hepatocyte apoptosis (AH), and sinusoid dila-
tation. As you can see in (D), the histological picture
of group T3 shows hepatocyte degeneration (DH),
hepatocyte necrosis (NH), inflammatory cells

(PMNs) infiltration, and thickening of connective
tissue (PJ). 400x magnification.

Figure 2 shows changes in hepato-
cyte structure during apoptosis in groups
T1, T2, and T3. Apoptosis is characterized
by small-sized apoptotic bodies with pyk-
notic and eosinophilic nuclei. Most cells
also underwent necrosis with pyknotic nu-
clei. Furthermore, hepatocyte degeneration
was found in groups T1, T2, and T3. This
degeneration was characterized by edema-
tous hepatocytes and irregular cytoplasm.
Some of these hepatocytes experienced os-
motic edema and rupture, a condition
known as hydropic degeneration. In group
T3, massive inflammatory cell infiltration
was found, especially eosinophils. Mean-
while, the infiltration of inflammatory cells
in groups T1 and T2 was not as massive as
in group T3. In group T3, extensive thick-
ening of connective tissue (fibrosis) from
the edge of the central vein lumen to the
sinusoid. A clearer fibrosis image from

group T3 can be seen in Figure 3.

Figure 3. Histological structure of the liver of
Wistar rats infected with Schistosoma treatment
group 3. (A) fibrosis (F) is apparent in all parts of
the liver tissue with extensive inflammatory cells
accumulation. (B) Proliferation of fibroblasts (PF).
(C) Fibrosis (F) image in the lumen of central vein.
100x magnification. (D) Fibrosis (F) image of blood
vessel walls, accompanied by distribution of inflam-

matory cells. 400x Magnification.

Figure 3's observations on group T3 re-
vealed extensive inflammation throughout
the liver tissues. group T3 shown in Figure
3 found extensive inflammation throughout
the liver tissues. This inflammation was
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accompanied by extensive accumulation of
connective tissue (fibrosis) from blood ves-
sel lumen, including the central vein, thick-
ening of blood vessel walls to the sinusoid.
These fibrous strands partly connect the
regions of the liver (bridging fibrosis). The
formed fibrosis is derived from fibroblasts
that underwent proliferation shown in Fig-
ure 3(B).

DISCUSSION

The clinical condition of schistoso-
miasis disease, characterized by malaise
lasting more than 6 weeks after infection,
led to weight loss in group T3. Malaise can
cause decreased appetite, which leads to
inadequate nutrition, thus causing weight
loss. (5)

Pathological condition caused by
schistosomiasis was due to the accumula-
tion of eggs trapped between The accumu-
lation of eggs trapped between sinusoids
caused schistosomiasis, a pathological con-
dition. These eggs became antigens on the
liver tissue surrounded by inflammatory
cells and fibrotic tissue. This study found
no eggs in the liver preparation. This may
be due to a very small number of eggs, thus
could not be found in the tissue section
used in the preparation.(8) Furthermore, the
treatment was only conducted during acute
conditions. Granuloma gives the best image
in chronic conditions, which can be seen in
the study,(1) which used a 120-day period.

Histological changes found in this
study include hepatocyte degeneration. De-
generated hepatocytes appeared edematous
with irregular cytoplasm, and some of them
underwent hydropic degeneration. This
hepatocyte degeneration occurred because
of an immunological reaction to Schistoso-
ma metabolites, especially eggs (antigen).
This antigen induces the secretion of type 1
helper T cells (Thl) as an inflammatory
response involving TNFa, ILThis antigen
triggers the release of type 1 helper T cells
(Th1), leading to an inflammatory response
that involves the expression of TNF, IL-1,
IL-2, and IL-6. L-2, and IL-6 expression.
This process continues to the destruction of
hepatocytes. This destruction is caused by

cytotoxic substances in the form of
granzyme, which triggers apoptosis in
hepatocytes. (9, 10, 11, 11)

Group T1, T2, and T3 showed the
infiltration of inflammatory cells, especial-
ly eosinophils. This inflammatory cell was
mostly found in the area surrounding the
blood vessel and the portal vein. Inflamma-
tory cells appear because of antigen expo-
sure or schistosoma metabolites, which
triggers an immune reaction. The body will
mobilize various inflammatory components
to damage the location where antigens were
found.(9) This process will trigger a non-
specific immune response; thus, the body
will increase the production of eosinophils.
Besides, Kupffer cells in the liver will also
phagocytize those antigens. This is a re-
sponse to maintain the structure and integ-
rity of tissues.(12) Hepatocytes are classi-
fied as cells that are very quick to perform
repair processes in the event of an injury.
When the cells damage occurs due to this
inflammation, the hepatocytes are quickly
replaced with the good ones. In group T3,
the infiltration of inflammatory cells seems
massive because of the chronic process.
(13) Sinusoid dilatation was found in the
observation. This condition occurred be-
cause of two things, i.e., decreased hepato-
cytes and fibrosis. Decreased hepatocyte is
already explained above, while fibrosis oc-
curred due to the iFibroblastsprocess tthat-
riggers the proliferation of fibroblasts.
(9,14) Fibroblast will differentiate into my-
ofibroblasts, forming the accumulation of
collagen which create new connective tis-
sue (fibrosis). This fibrosis extends from
blood vessel lumen, central vein and portal
vein and accumulate in the sinusoid.(15,
16) The accumulation of connective tissue
in the blood vessel will cause permanent
damage to blood flow changes in the liver
and hepatocyte perfusion. The liver fibrosis
can trigger from many different cellular
mechanisms that are involved. It’s stars
from the hepatic stellate cells (HSCs) as the
predominant cell type.(17) The activation
of HSC:s is facilitated by the formation of
inflammatory egg granulomas and liver
fibrosis that are from the immune cells and

WMIJ (Warmadewa Medical Journal), Vol. 9, No.2, November 2024, p-ISSN 2527-4627
DOI: https://doi.org/10.22225/wmj.9.2.10203.64-69



https://doi.org/10.22225/wmj.9.2.10203.64-69

wMJ (Warmadewa Medical Journal), Vol. 9 No. 2, November 2024, Page. 68

from enhancing NK- and T-cell activation
and the regulating of T helper cell balance.

(18)

CONCLUSION

In conclusion, there was gradual
liver damage over the period of time in ani-
mal models in acute conditions. The histo-
logical structure changes that occur are re-
versible, and the worst is in chronic condi-
tions, which are dominated by fibrotic tis-
sue, but no granulomas have been found in
this study.

RECOMMENDATION

We recommend evaluating the mo-
lecular mechanism related to granuloma
and fibrosis S. japonicum infection and ex-
tending the observation period of the ani-
mal model to 120 days to evaluate the gran-
uloma more clearly.
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