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ABSTRACT

HISTOPATHOLOGICAL EXAMINATION ON SELECTED
ORGANS OF ARTHRITIC RATS TREATED WITH QUINONE
RICH FRACTION OF Ardisia crispa

Liew Kai Man?, Razana Mohd Ali?, Roslida Abd Hamid?
“Department of Biomedical Sciences, Faculty of Medicine and Health Sciences,
Universiti Putra Malaysia
bDepartment of Pathology, Faculty of Medicine and Health Sciences,

Universiti Putra Malaysia

Introduction: Rheumatoid arthritis (RA), a chronic autoimmune inflammatory
disease is reported to be mediated via excessive angiogenesis. A few conventional
drugs used in treating RA are reported to exhibit undesirable adverse effects. Thus,
the public has turned into herbal remedies in RA treatment. Ardisia crispa locally
known as “Mata itik”, is a herbal plant reportedly exhibits various pharmacological
effects including anti-inflammation, antiulcer, antimetastatic and antitumor. The
hexane extract of Ardisia crispa roots (ACRH) and its isolated quinone rich fraction
(QRF) were reported to exhibit antiarthritic effect. Specifically, QRF was recently
shown to exert antiarthritic effect mediated via angiogenesis suppression in
collagen-induced arthritis in male Sprague Dawley rats for 28 days. Nevertheless,
the safety of the sample (QRF) orally and chronically administered, has yet to be
determined. Therefore, in the present study, apart from the therapeutic effect of
QREF at various dosages (3, 10 and 30 mg/kg) which has been already clarified, the
hazardous potential of QRF should be taken into account to confirm its safety for a
long-term consumption. Objective: This study aimed to identify and demonstrate
the non-toxicity of QRF by assessing the histopathological changes in selected
organs i.e liver, kidney and spleen of arthritis rats treated with QRF for 13 days.
Methodology: A semi-quantitative histopathological evaluation on the selected
organs i.e liver, spleen and kidney of arthritic control, vehicle (normal) and QRF-
treated groups were carried out, respectively. The organs underwent a series of
histopathological processes including tissue fixation, tissue processing, tissue
embedding, tissue sectioning, slide staining with haematoxylin-eosin stain and
microscopic examination. Any changes in histopathological features by assessing
the microscopic changes was analysed via established histopathological scoring.
The data was then expressed as Mean + Standard Error of Mean (S.E.M.) and
analysed using one-way ANOVA, followed by Tukey’s post hoc test for multiple
comparison. Values with p<0.05 was statically significant. Result: From the
histopathological evaluation and scoring, QRF-treated groups (3, 10 and 30 mg/kg)
showed no significant difference between vehicle and arthritic control groups,



respectively. Interestingly, a mild focal inflammation was observed in the liver of
treatment and control groups, and kidney of 3mg/kg and 30mg/kg treatment groups.
Discussion: The mild focal inflammation that observed in both liver and kidney
was the inconsistent background lesion that may occur spontaneously in rodents’
chronic toxicity test. Therefore, the mild focal inflammation is non-specific to
indicate toxicity of QRF. Conclusion: From the histopathological findings,
quinone rich fraction of Ardisia crispa (QRF) is able to exhibit antiarthritic effect
without inducing toxicity to the liver, kidney and spleen at the mentioned dosages.
For future research direction, an extensive analysis can be carried out to further
investigate the background lesion that observed in the liver and kidney of the rat
models. Moreover, a chronic toxicity test for longer period and higher dosages with
other additional organs such as brain, stomach, and heart can be carried out to
confirm the safety profile of QRF.

Keywords: Ardisia crispa, Rheumatoid arthritis, quinone rich fraction (QRF), liver
scoring, histopathological changes
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ABSTRAK

PEMERIKSAAN HISTOPATOLOGI TERHADAP ORGAN TERPILIH
TIKUS ARTRITIK DIRAWAT DENGAN FRAKSI KAYA KUINON Ardisia
crispa

Liew Kai Man?® Razana Mohd Ali®, Roslida Abd Hamid?
“Jabatan Sains Bioperubatan, Fakulti Perubatan dan Sains Kesihatan,
Universiti Putra Malaysia
bJabatan Pathologi, Fakulti Perubatan dan Sains Kesihatan,

Universiti Putra Malaysia

Pengenalan: Artritis reumatoid (RA), penyakit radang autoimun kronik dilaporkan
dimediasi melalui angiogenesis berlebihan. Beberapa ubat konvensional yang
digunakan dalam merawat RA dilaporkan menunjukkan kesan buruk yang tidak
diingini. Oleh itu, orang ramai telah bertukar mengguna ubat-ubatan herba dalam
rawatan RA. Ardisia crispa yang dikenali sebagai "Mata itik", adalah tumbuhan
herba yang dilaporkan menunjukkan pelbagai kesan farmakologi termasuk anti-
radang, antiulser, antimetastatik dan antitumor. Ekstrak heksana akar Ardisia
crispa (ACRH) dan fraksi kaya kuinonnya (QRF) telah dilaporkan menunjukkan
kesan antiartritik. Secara khusus, QRF baru-baru ini terbukti memberikan kesan
antiartritik yang dimediasi melalui penindasan angiogenesis pada arthritis yang
disebabkan oleh kolagen pada tikus Sprague Dawley jantan selama 28 hari.
Walaupun begitu, keselamatan sampel (QRF) diberikan secara oral dan kronik,
masih belum ditentukan. Oleh itu, dalam kajian ini, selain daripada kesan terapi
QRF pada pelbagai dos (3, 10 dan 30 mg/kg) yang telah diperjelaskan, potensi
berbahaya QRF harus diambil kira untuk mengesahkan keselamatannya untuk
jangka masa panjang - penggunaan jangka masa. Objektif: Kajian ini bertujuan
untuk mengenal pasti dan menunjukkan ketoksikan QRF dengan menilai perubahan
histopatologi pada organ terpilih iaitu hati, ginjal dan limpa tikus arthritis yang
dirawat dengan QRF selama 13 hari. Metodologi: Pemeriksaan histopatologi semi-
kuantitatif terhadap organ terpilih iaitu hati, limpa dan ginjal dari kawalan artritik,
kawalan kenderaan dan kumpulan yang dirawat dengan QRF. Organ-organ tersebut
menjalani serangkaian proses histopatologi termasuk penetapan tisu, pemprosesan
tisu, penyisipan tisu, pemotongan tisu, pewarnaan slaid dengan perwarnaan
haematoxylin-eosin dan pemeriksaan mikroskopik. Sebarang perubahan ciri
histopatologi dengan menilai perubahan mikroskopik dianalisis melalui
pemarkahan histopatologi yang ditetapkan. Data kemudian dinyatakan sebagai min
+ ralat piawai min (S.E.M.) dan dianalisis menggunakan ANOVA sehala, diikuti
dengan ujian post hoc Tukey untuk perbandingan berganda. Nilai dengan p <0.05
adalah signifikan secara statistik. Hasil: Dari penilaian histopatologi dan
pemarkahan, kumpulan yang dirawat dengan QRF (3, 10 dan 30 mg/kg)
menunjukkan tiada perbezaan yang signifikan dengan kumpulan kawalan
kenderaan dan arthritic. Menariknya, keradangan fokus ringan diperhatikan dalam

il



hati rawatan dan kumpulan kawalan, dan ginjal 3mg/kg dan 30mg/kg rawatan
kumpulan. Perbincangan: Keradangan fokus ringan yang diperhatikan di hati dan
ginjal diwakili sebagai luka latar belakang yang tidak konsisten dan mungkin
berlaku secara spontan dalam kajian ketoksikan kronik tikus. Oleh itu, keradangan
fokus ringan tidak khusus untuk menunjukkan ketoksikan QRF. Kesimpulan: Dari
penemuan histopatologi, fraksi kaya kuinonnya (QRF) dapat menunjukkan kesan
antiaritritik tanpa menimbulkan keracunan pada hati, ginjal dan limpa pada dos
yang diberikan. Untuk arahan penyelidikan masa depan, analisis yang selanjut
boleh dijalankan untuk menyiasat lagi lesi latar belakang yang diperhatikan di hati
dan buah pinggang model tikus. Selain itu, kajian ketoksikan kronik untuk tempoh
yang lebih lama dan dos yang lebih tinggi dengan organ tambahan lain seperti otak,
perut, dan jantung boleh dijalankan untuk mengesahkan profil keselamatan QRF.

Kata kunci: Ardisia crispa, Artritis reumatoid, pecahan kaya quinone (QRF),
pemarkahan hati, perubahan histopatologi
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CHAPTER 1

INTRODUCTION

1.1 Background

Histopathology is a diagnosis and study of the signs of a disease tissue
under a microscope, while histopathology assessment is a tissue examination
that 1s able to provide an extensive information in characterizing and diagnosing
the diseased tissue (The Royal College of Pathologists, 2021; Gurcan et al.,
2009). Besides, histopathology assessment is commonly used in toxicology
studies to assess the potential hazardous and safety of a drugs, chemical,
biologics or treatment (Crissman ef al., 2004). Since histopathology assessment
is able to provide histopathology images from the tissues, it is then considered
as the “gold standard” in diagnosing a disease (Rubin et al., 2008). Hence, it has
been widely used by the professionals to reveal the structural alteration of the

spontaneous or induced disease (Slaoui & Fiette, 2011).

Rheumatoid arthritis (RA) is an autoimmune chronic inflammatory
disease that affects the joints which is lined with synovial membrane and causes
pain, swelling and tenderness (Guo ef al., 2018). According to the World Health

Organization (WHO), there is approximately 0.5-1.0% prevalence of RA



reported globally, and it tends to affect females over male. Statistics have shown
that prevalence cases of rheumatoid arthritis rose from 5.3% in 1990 to 9.4% in
2017, while the incidence cases was rose from 5.9% in 1990 to 10.5% in 2017
(Safiri et al., 2019). Interestingly, RA commonly affects Indian population as

compared to Chinese and Malay in Malaysia (Teh et al., 2014).

Many recent studies have provided that the current conventional
treatment for RA shows effective results in reducing pain, swelling and the
progression of RA (Bullock ef al., 2018). For instance, Non-steroidal Anti-
inflammatory Drugs (NSAIDs), Disease-modifying antirheumatic drugs
(DMARD:s) and corticosteroids are commonly used for RA treatment. Also, the
combination of the drugs is widely practised in maximizing the effects of
treatment (Chopra ef al, 2008). However, the use of conventional drugs is
reported to cause undesirable side effects and complications such as renal,
hepatic and cardiovascular toxicity (Crofford, 2013; Kamal and Baldi, 2015).
Hence, the public have turned to an alternative way to replace conventional

drugs with herbal remedies (Padher & Bhalekar, 2018).

Ardisia crispa (Thunb) A. DC is an herbal plant from the Primulaceae
Batsch ex Borkh. family (Plants of the World Online, 2017). The plant is widely
distributed in east Asia including Malaysia, Indonesia, Japan, China and India
(Hamsin et al., 2013). The roots and leaves of Ardisia crispa is traditionally used

to treat scurvy, sore throat, angina, rheumatic disease, diarrhea, fever and so on


http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:77126675-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:77126675-1

(Kobayashi & De Mejia, 2005). In addition, Ardisia crispa (Thunb) A. DC was
reported to possess various medicinal properties for human ailment treatment
including antioxidant (Jindal & Mohammad, 2012), anti-inflammation,
antipyretic and antihyperalgesic (Lau et al, 2009; Roslida & Kim, 2008),
antimetastatic and antitumor (Kang et al., 2001; Yeong et al., 2013), antiarthritic
(Hamid et al., 2017), anti-angiogenesis (Hamsin et al., 2013; Jun et al., 2019)

and so forth.

In Malaysia, Ardisia crispa (Thunb) A. DC is generally known as
“Mata itik” (Nordin et al., 2017). Interestingly, the hexane extract of Ardisia
crispa roots (ACRH) has been reported to exhibit antiarthritic effect (Hamid et
al., 2017). A recent study proposed that the Quinone rich fraction (QRF) was
shown to exert a therapeutic antiarthritic effect mediated via angiogenesis
suppression in collagen-induced arthritis in male Sprague Dawley rats for 28
days at various dosages (3, 10 and 30mg/kg) (Blin ez al., 2021). However, the
safety of the sample (QRF) administered orally and chronically remains to be
determined. Thus, this fundamental study was carried out to determine its
hazardous potential and safety of QRF for a long-term consumption by
observing the histopathological alteration of the liver, kidney and spleen of the

arthritic rats.



1.2

Objectives

1.2.1 General objective

The study was aimed to investigate the safety profile of QRF in
treating collagen-induced arthritic by identifying the histopathological
changes on the kidney, spleen and liver after 13 days of quinone rich

fraction of Ardisia crispa (QRF) administration in arthritic rats.

1.2.2  Specific objectives

- To assess the microscopic features of liver, spleen and kidney in QRF-
treated group (3, 10 and 30mg/kg), vehicle control group and arthritic

control group.

- To compare the histopathology alteration of liver, spleen and
kidney in QRF-treated group (3, 10 and 30mg/kg) with vehicle

control group and arthritic control group.



1.3 Hypothesis

It is hypothesized that the QRF shows no significant histopathological
changes in liver, spleen and kidney of QRF-treated groups at 3, 10 and 30mg/kg

after 13 days treatment.



CHAPTER 2

LITERATURE REVIEW

2.1 Histopathology

Histopathology is the descriptive science that involves the examination
of cell morphology of a tissue or cells under a microscope (The Royal College
of Pathologists, 2021). It is extensively practised in most of the countries around
the world and still in transitional stage especially in the developing countries
(Sikandar, 2018). According to Slaoui and Fiette (2011), histopathology is an
important diagnosis tool based on the histology of human or animal and is
achieved by examining the thin layer of tissue section from various organs.
Besides, histopathology provides important information for disease prognosis,
disease identification, lesion differentiation and grading in quantitative analysis,
and treatment decision making (Rastogi, 2018). In addition, histopathology is
useful in discovering the causes and pathogenesis of the disease (Sikandar et al.,
2012). Interestingly, histopathology is usually used in toxicology studies to
assess the potential hazardous and safety of a drugs, chemical, biologics or

treatment (Crissman et al., 2004).



2.1.1 Histopathology assessment

Histopathology assessment is a procedure to evaluate a 2D or 3D
biological microstructure from the slide, identify, distinguish, interpret and
grading the normal and abnormal histological alteration that can be observed
from tissue (Crissman et al., 2004). According to Gurcan et al. (2009),
histopathology assessment is able to provide extensive information in
characterizing and diagnosing the diseased tissue by providing the principal
view of the histological structure of the tissue to compare between the control
group and the treatment group. Besides, histopathology assessment also supports
and confirms the test result of biochemical assessment by providing the image

of the structural alteration (Kaid ez al., 2019).

In histopathological assessment, the design of an experiment and the
sample used in the experiment are the important standpoints that are associated
with valid results (Meyerholz & Beck, 2018). Ruehl-Fehlert et al. (2003)
proposed that the organs that need to be used for histopathology evaluation
depend upon the purpose of the study since none of the guidelines did mention
which organs should be used in histopathological assessment. Thus, study
objective and related literature reviews are essential in determining the part of
organs to be used in histopathological evaluation (Gibson-Corley et al., 2013).
For example, liver, kidney, heart, testes, brain, spleen and adrenal glands are

recommended to be used for histopathology assessment in general toxicology



research (Seller et al., 2007). In the process of histopathology assessment, the
knowledge of the experimental design such as species and age of animal model,
route of exposure, dosage and duration of drug exposure should be available
prior to the slide evaluation in toxicological histopathology (Crissman et al.,

2004).



2.1.2  Histopathological Scoring System

Tissue scoring system is a process to grade the sectioned tissue. It
comprises of a few propositions that should be considered in developing a
specific semi-quantitative histopathologic scoring system, such as slides
examination, lesion parameters and scoring categories (Gibson-Corley et al.,
2013; Meyerholz & Beck, 2018). During the slide examination, the observer
should carefully inspect, calibrate, determine and identify the slide within and
between groups of samples (Alexandra, 2020). For example, a lesion that was
observed in all groups of the sample was considered as a “background” lesion
and the scoring of the “background” lesion will create a room for further analysis

(Shackelford et al., 2002).

On the other hand, the lesion parameter that is required for lesion
evaluation in tissue is critical in the histopathology assessment (Gibson-Corley
et al., 2013). Some of the lesion parameters can be assessed in all tissues but
some are not, therefore, the lesion parameters for each tissue or organs are
specific and should be found from literature search to enhance the quality of
histopathological results (Gibson-Corley et al., 2013; Qureshi et al., 2012). For
instance, Crissman ef al. (2004) suggested that the use of systematize diagnostic
parameter such as Standardized System of Nomenclature and Diagnostic

Criteria (SSNDC) Guide is effective in assessing and evaluating the tissues for



toxicologic pathology. Different diagnostic parameters that can be assessed in

different organs for toxicologic pathology are stated in table 2.1.

For histopathology scoring categories, a lesion severity scoring system
should be developed to aim for better severity classification on condition that
the incidence of the tissue alteration is based upon the treatment given (Gibson-
Corley et al., 2013). Additionally, the scoring system for toxicologic lesion that
shows continuous severity of the lesion should be consistent, definable,
reproducible and meaningful (Crissman et al., 2004; Meyerholz & Beck, 2018).
Furthermore, animal model is one of the issues that will affect the result of the
scoring system. For example, the number of sample used and the part of tissue
harvested is crucial in determining the accuracy of true lesion in

histopathological scoring (Crissman et al., 2004).

10



Table 2.1: Diagnosis Parameter for different organs in Toxicologic Pathology.

Organs Diagnostic Parameters References
. ) ) Society of Toxicologic
Hepatocellular lesion (Focal lesion, Changes of inflammatory cells, )
: . . Pathology (2021); Gibson-
. Regenerative hyperplasia, Hepatocellular carcinoma, and adenoma) .
Liver . . I ] . y Corley et al. (2013);
Intrahepatic lesion (Bile duct hyperplasia, Formation of biliary cysts)
) ; . . Aldahmash and El-Naga
Miscellaneous lesion (cystic degeneration, focal fatty changes) (2016)
Cell growth disturbance (glomerular and tubule atrophy, tubule hypertrophy
and tubule regeneration)
Degeneration changes (Vacuolation, Pigmentation, Tubule dilation and Society of Toxicologic
Kidney Present of tubular cast) Pathology (2021); Brzoska et
Cell death (Single cell death and Necrosis) al. (2003)
Changes of inflammatory cells (Interstitial nephritis and Fibrosis)
Vascular changes (Thrombosis)
Heart (Fatty infiltration, Fatty changes, Thrombosis, Inflammation of
Heart pericardium, epicardium, myocardium and endocardium) Society of Toxicologic
Blood vasculature (Medial degeneration, Arterial and capillary thrombosis, Pathology (2021)
Atherosclerosis)
Necrosis (Lymphoid) Nagagi et al. (2017);
Soleen Thrombosis Aldahmash and El-Naga
p Neutrophil influx (2016); Gibson-Corley et al.
Red pulp expansion (2013)

11




Non-glandular stomach (Hyperplasia, Squamous cell papilloma, Squamous
cell carcinoma)

Society of Toxicologic

Stomach Glandular stomach (Ulceration, Parietal cell necrosis, Focal hyperplasia, Pathology (2021)
Adenocarcinoma, Adenoma)
Focal cortical hyperplasia
Adrenal Cortical carcinoma and adenoma Society of Toxicologic
glands Focal medullary hyperplasia Pathology (2021)

Diffuse medullary hyperplasia

12




2.1.3  Semiquantitative assessment

Semiquantitative scoring system is a system that is widely used in
determining the different of group-specific data. There are several approaches
used to grade the tissue changes, such as normal, mild, moderate, and severe
(Thoolen et al., 2010; Meyerholz and Beck, 2018). These approaches are
important in characterizing the histopathological changes into each category and
minimize the error in classifying the result into each category (Gibson-Corley et
al., 2013). Moreover, Matthews (2017) proposed 4 different scales of scoring
measurement which are nominal, ordinal, interval and ratio based on Steven’s
typology on the level of measurement. Firstly, the nominal measurement is used
when the measurement is unlinked with the level or severity, for examples,
gender and favourite colour. Secondly, the ordinal measurement (eg: 0, 1, 2, 3
and 4) will be used when there is rank ordering like disease severity or
progression. Each of the scoring represents different frequency of tissue
involvement, for instance, “0” is none, “1” is 1-25%, “2” is more than 26-50%
and “3” 18 51-75% and “4” is 76-100% (Meyerholz & Beck, 2018). Thirdly, the
interval measurement is based on a scale between two attributes, and it also has
the same numerical distance (Trochim, 2020). For example, the temperature
difference between 10-20 and 90-100 is the same. Lastly, the ratio measurement
is an equal interval scale with a true zero value which indicates the absence of a

characteristic such as the weight and height (Lee, 2016).

13



On the other hand, statistical data analysis on the scoring is the key
element in research-based studies (Gibson-Corley et al., 2013). A statistical
analysis software is usually used to analyse the data and generate a
comprehensible graph (Mann et al., 2012). Besides, selecting an applicable and
right statistical test in running the statistical analysis is crucial in every
experimental data set. For instance, the used of non-parametric test in comparing
two groups of data or analyse the variance in comparing multiple groups (Shott,
2011; Meyerholz & Beck, 2018). Moreover, the statistical test is important to
meet the “assumption” of the selected test and this “assumption” is based on the
specific test that is being used in the analysis. For example, the “assumptions”
are the normal distribution of data (normality), same variance from different
groups of data (homogeneity of variance), linear relationships between data

(linearity) and independence of data (Shott, 2011; Zaiontz, 2014).

14



2.2 Rheumatoid Arthritis

Arthritis is a joint inflammation that describes the pain, swelling and
tenderness of the joint or the tissues around the joint. There are a few common
types of arthritis including rheumatoid arthritis, osteoarthritis, psoriatic arthritis
and gout. The type of arthritis can be classified based on the symptoms of the

arthritis (Centers for Disease Control and Prevention, 2020).

Rheumatoid arthritis (RA) is a progressive autoimmune and
inflammatory disease in which the lining of the joint is attacked by the immune
system and causing inflammation. The manifestations of RA are primarily in the
joint that is lined with synovial membrane (Guo ef al., 2018). For instance,
symmetric pain and synovial inflammation are commonly found in the hands

and feet of a RA patient (Smith, 2020).

Besides, RA was reported to cause effect on other parts of body, such
as skeleton, skin, mouth, eyes, lungs and heart (Jamie, 2018). For example, the
chronic inflammation from RA will damage the cartilage of the joint thus leads
to the loss of bone density, bone thinning and fractures. In addition,
inflammation from RA will damage the tear and moisture producing glands and
cause dryness of the mouth and eyes (Arthritic Foundation, 2021). Moreover,
the inflammation also caused the development of painless rheumatoid nodules

under the skin, especially the elbow and fingers (Kristeen, 2019). Furthermore,

15



the long term effect from the progression of rheumatoid arthritis will reflect on
the patient’s body. For instance, the symptoms of the RA getting more frequent
and severe. RA patient would experience an increase of pain and swell on the

joint or even a formation of symptoms on the new area of the body (Jamie, 2018).

According to Aletaha & Smolen (2018), treatment of RA is aimed to
achieve the remission of the disease by reducing the disease activity. There are
a few conventional drugs found in the market that reported to reduce the
symptoms and prevent the progression of RA. For example, NSAIDs, disease
modifying antitheumatic drugs (DMARD) and glucocorticoids (Bullock et al.,
2018). However, the continuous consumption of these conventional drugs may
lead to serious side effects on the liver, kidney, heart and lungs (Arthritic
Foundation, 2021). Hence, a safer alternate treatment for rheumatoid arthritis
was developed by replacing the conventional drugs with herbal remedies

(Padher & Bhalekar, 2018).
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2.2.1 Adverse effect of Rheumatoid Arthritis Medication

Latest treatment for rheumatoid arthritis aimed to reduce pain, swelling
and slow the RA progression (Howard, 2021). Based on Crofford (2013), non-
steroidal anti-inflammatory drugs (NSAIDs) are the first line treatment in RA.
Interestingly, different classes of drugs possess different properties to target
specific mechanisms in treating RA. Hence, the combination of few
conventional drugs including NSAIDs, disease modifying antirheumatic drugs
(DMARD), corticosteroids and other biological agents are usually used to
maximize the effects of treatment (Chopra ef al., 2008). The conventional drugs
are reported to be widely used in RA treatment; however, it would bring negative
effects to the patients. For example, the use of NSAIDs is able to cause
nephrotoxicity, hepatoxicity and cardiac toxicity. Besides, the use of DMARDs
and glucocorticoids was proved to cause lung, liver and stomach lesion,
microorganisms’ infections, and bone diseases (Crofford, 2013; Kamal & Baldi,
2015; Cronstein, 2013; Conway & Carey, 2017; Weinblatt et al., 2003;
Benjamin et al., 2020; Joseph et al., 2016; Youssef et al, 2016). Table 2.2 below
shows the list of therapeutic drugs and the adverse effects that are used in RA

treatment.
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Table 2.2: Adverse effect of conventional therapy in Rheumatoid Arthritis

Class of Mechanism of References
. . Toxic effects
therapeutic drugs action
Renal, hepatic and
COX and PG . Crofford (2013);
NSAIDs o cardiovascular ‘
inhibitor Kamal & Baldi (2015)
toxicity
Chemical:
proinflammatory Chemical:
cytokine inhibitor, | Liver fibrosis, bone
MMPs modulator, | marrow suppression, Benjamin et al.
Th17 cell tuberculosis and (2020);
differentiation gastrointestinal Gerards et al. (2003);
SUppIessor, distss Tchetverikov et al.
DMARDSs immunosuppressant (2008); Hasko &
Cronstein (2013);
Biological: . . Conway & Carey
. Biological: (2017);
Tumor necrosis : R (. ’
acterial, fungal an ;
factor (INF)-cand | ‘ Weinblatt et al. (2003)
viral infection,
IL-6 receptor
o tuberculosis and
inhibitor and B-cell .
hepatitis
factor inhibitor
Macrophage ' .
) Osteoporosis, peptic | Joseph et al. (2016);
o accumulation _
Glucocorticoids ulcer and increased | Youssef et al. (2016);

inhibitor and anti-

inflammation

rate of infections

Spies et al. (2010)
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2.3 Ardisia crispa

2.3.1  Description of Ardisia crispa

Ardisia crispa (Thunb.) A.DC. is a medicinal plant from Primulaceae
Batsch ex Borkh. Family and is widely distributed in east Asia including
Malaysia, Indonesia, Japan, China and India (Plants of the World online, 2017;
Hamsin et al., 2013). This plant is given a variety of English names such as
Coral Berry, Christmas Berry or Hen’s eyes. This plant is known by different
names according to their local languages. In Malaysia, it is known as village
ardisia or “mata itik”, while in China it is known as “Bai Liang Jin” (Nordin e?
al., 2017). Interestingly, a long chain of alkyl-1,4-benzoquinones is a major
compound that can be found in the roots of Ardisia crispa (Thunb.) A.DC which
possesses pharmacological properties. For instance, 2-methoxy-6-tridecyl-1,4-
benzoquinone which isolated from the root of Ardisia crispa (Thunb.) A.DC.
has been shown to exhibit antimetastatic and antitumor effect (Kang et al., 2001).
Moreover, 2-methoxy-6-undecyl-1,4-benzoquinone that can be isolated from
Ardisia crispa roots exhibited antiangiogenic and antiarthritic effects in both in

vitro and in vivo models (Blin ef al., 2021a; Blin et al., 2021b).

19


http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:77126675-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:77126675-1

2.3.2  Morphology of Ardisia crispa

Ardisia crispa (Thunb.) A.DC. is an evergreen shrub where the plants
remain green in all years. Ardisia crispa can grow up to 1.2 meters and usually
in a single stem. The leaves of 4. crispa (Thunb.) A.DC. are simple, dark green
in color and able to reach 15 cm long. Besides, it has petiole and lanceolate
leaves with punctate and revolute margins. The calyx lobe is ovule in shape and
its flowers grow up to 8mm in diameter with acute corolla-lobes. The filament
of the stamen is closely obsolete and the anthers mucronate (Plants of the World
online, 2017; Halliday, 1984). The flower of Ardisia crispa is fragrant, white or
pinkish red in color and grows in the form of a cluster. The fruit of Ardisia crispa
is bright, red and small berries and the seeds germinate well under the dense

canopy (Plants Rescue, 2019).

Figure 2.1: Hand drawn morphology of Ardisia crispa.

(Temperate Plants Database, 2021)

20



Figure 2.2: The leaves and fruits of Ardisia Crispa.

(Plants for a Future, 2010-2021)
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2.3.3 Ethnobotanical uses

Ardisia crispa (AC) has been traditionally used by the locals of east
Asia. The roots and the leaves have been claimed by the traditional practitioners
to possess numerous medicinal properties for treating human ailment and it is
able to be used in both internal and external treatments. In Malaysia, the juice
blended from the leaves was used to treat scurvy by the locals. Besides, the roots
of Ardisia crispa were boiled to treat sore throat, angina as well as Rheumatic

diseases (Kobayashi & De Mejia, 2005).

Burkill (1966) claimed that the roots of Ardisia crispa were processed
into Chinese herbal decoction and marketed as ““sin-lo-san” to treat sprains and
fractures. In addition, the blended roots juice was reported to show effect in
treating cough, diarrhea and fever (Muhammad & Mustafa, 1994). In Thailand,
Ardisia crispa is a traditional herb that is mixed with other traditional herbs to
promote and stimulate the menstrual blood flow thus relieving menstrual pain
(Chaweewan ef al., 1987). In addition, the roots of Ardisia crispa are commonly

used by the locals in China to treat fever and hypersalivation (Christophe, 2002).
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24 Quinone rich fraction of Ardisia crispa (QRF)

Quinone rich fraction of Ardisia crispa (QRF) is isolated from hexane
fraction of Ardisia crispa roots ethanolic extract (ACRH) via silica gel column
chromatography. An antiangiogenesis substance, termed as AC-2 compounds
was isolated from the roots of Ardisia crispa and identified as 2-methoxy-6-
undecyl-1,4-benzoquinone (Roslida, 2004). This benzoquinone was classified
under quinone class (National Center for Biotechnology Information, 2021).
Quinone is an aromatic compound that consists of two double bonds, one
aromatic ring, long saturated and unsaturated side chain, and with the presence
of hydroxyl and methoxy groups (Michalik et al., 2019). Interestingly, quinone
is a cytotoxic agent and its toxicity can be caused by the substituent effect of the
chemical structure (Monks & Jones, 2002). These characteristics of the quinone

is significant in determining the potential hazardous and safety of QRF in long

term consumption.

Figure 2.3: Chemical structure of 2-methoxy-6-undecyl-1,4-benzoquinone

(Hamsin et al., 2013)
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2.5 Toxic effect of hexane extract and rich fraction of Ardisia crispa

roots

According to Blin ef al. (2021a) benzoquinone isolated from quinone
rich fraction of Ardisia crispa (QRF) exhibited an antiarthritic effect, in vitro.
Interestingly, this benzoquinone belongs to quinone class which is a cytotoxic
agent that increases the potential toxicity in cells and animal model (National

Center for Biotechnology Information, 2021).

Various studies using hexane extract (ACRH) and its rich fraction of
Ardisia crispa shows different therapeutic effects like antiangiogenesis and anti-
tumor promotion. Hamsin et al. (2013) reported that the administration of
ACRH and QRF at 10, 30 and 100 mg/kg on male ICR mice for 5 days did not
show any toxic effect in anti-angiogenesis study. Besides, a subchronic toxicity
study performed by Fifi (2013) demonstrated that the healthy ICR mice showed
a mild toxic effect in hematology analysis after administration of ACRH at 300
mg/kg after 28 days. Moreover, a study by Yeong et al. (2015) reported that 100
mg/kg of TRF isolated from ACRH showed promotion of the tumour growth in
male ICR mice at 20 weeks of sample exposure in antitumor promoting study.
The summarized toxic effect of ACRH, QRF and TQF are shown in the table

2.3 as below.
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Based on these studies, the toxic effect of the Ardisia crispa samples

was believed to be attributed by the dosages, time exposure, route of

administration and the extraction protocol with different solvent, i.e. hexane,

methanol or aqueous extract.

Table 2.3: The toxic effect of hexane extract and rich fraction of Ardisia crispa.

. Dosages Exposure )
Studies Models Samples Toxic effect References
(mg/kg) to sample
Anti- Male ICR ACRH, 10, 30 and Hamsin et al.
) ) 5 days Absent

angiogenesis mice QRF 100 (2013)

Mild toxic at

Subchronic
o 10, 30, 100 300mg/kg .
toxicity study . 28 days . Fifi (2013)
ICR mice ACRH and 300 (Changes in
on healthy
haematology
mice )
analysis)
Promote tumour
Antitumor Male ICR 10, 30 and Yeong
TRF 20 weeks growth

promoting mice 100 (2015)

at 100mg/kg
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CHAPTER 3

METHODOLOGY

3.1 Animal samples

The male Sprague Dawley rats were induced with type II collagen (on
day 0) and treated with QRF for 13 days (from day 14 to 26). The rats were
divided into 5 groups, including vehicle control (5% of CMC), arthritic control
(CIA induction) and three QRF- treated groups (3, 10, 30mg/kg). CIA was
defined as collagen-induced arthritis where the animal model was induced with
autoimmune arthritis by immunization with type II collagen (Brand & Rosloniec,
2007). These animal model’s preparation was done by Joan Blin, a PhD student
of Prof. Roslida. The selected organ i.e liver, spleen and kidney were obtained
from the dissection and were fixed in a 10% buffered formalin solution after his
study. Table 3.1 below showed the list of treatment that was administered to the

animal models.
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Table 3.1: List of treatments that given to the animal models.

Groups Treatment
A Vehicle control (5% of CMC)
B Arthritic control (CIA induction)
C 3mg/kg QRF
D 10 mg/kg QRF
E 30 mg/kg QRF
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3.2 Histopathological examination

All of the animal models that used in this study were approved by
Institutional Animal Care and Use Committee (ACUC), UPM with reference
number UPM/IACUC/AUP-R092/2015, and the histopathological examination
was conducted in the Histopathology laboratory, Faculty of Medicine and Health
Sciences, UPM. Firstly, all the organs were grossed and placed in the cassette.
The tissues were then processed for overnight in an automatic tissue processor
(Leica TP1020, Germany). In the tissue processor, the tissues underwent a few
processes such as dehydration, clearing and wax infiltration. During the
dehydration process, the tissues were immersed in a series of alcohol from a
lower to higher concentration until water-free alcohol is obtained. This process
is to remove water prior to the wax infiltration process since the melted wax is
immiscible to water. Then, a “clearing reagent”, xylene was used to clear the
excess fat from the tissue. In addition, xylene was used to displace the alcohol
in the tissue because of the higher miscibility than alcohol and thus to ease the
wax infiltration process. In wax infiltration process, the tissue was infiltered with

histological wax which allowed it to be sectioned into layers.

After that, the processed tissues that infiltrated with wax were removed
from the tissue processor and embedded in a paraffin wax and left cool using
embedding machine (Leica EG1160, Germany). Paraffin block was then

sectioned into a thickness of 4 um using a sectioning rotatory microtome (Leica
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RM2235, Germany). The sectioned tissue layer was immediately placed in 45°
water bath (Leica HI1210, Germany) for “fishing” process with the used of glass
slides. All the slides were then stained with conventional Hematoxylin & Eosin
(H&E) stains using an automated slide staining machine (Leica ST5010,
Germany) in order to view the clear microstructure of the tissue. The stained
slides were then continued with the mounting process using Dibutylphthalate
Polystyrene Xylene (DPX) with a cover slip. The slides were then examined
under microscope with the magnification of 40X, 100X and 400X. The digital

micrographs of the slide were taken.
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Liver, kidney, and spleen
in 10% formalin

|

Grossed and placed into
cassettes

l

Placed into automated tissue processor for dehydration,
clearing and wax infiltration process (overnight)

l

Embedded in paraffin wax with
tissue embedder

l

Paraffin blocks was sectioned into a
thickness of 4 um tissue layer and placed
on water bath

l

The sectioned on the water bath was
“fish” by using glass slides

l

The slide was stained with H&E and
mounted with DPX

|

The slides were observed with different magnification
and captured with digital microscope

Figure 3.1: Flowchart of histology tissue processing.
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33 Histopathological scoring

The histopathological features for each organ were evaluated for any
histopathological changes . In the liver, presence of inflammation, fibrosis,
necrosis were examined while  inflammation, necrosis and hydropic
degeneration were assessed in the kidney. Similarly in the spleen, inflammation,
necrosis and a change in splenic architecture such as lymphoid necrosis and red
pulp expansion were determined. Table 3.2 below showed a summary of the
histological features assessed in the organs. A semiquantitative scale to
determine the histopathological grading in liver, spleen and kidney: normal (0)
=0, mild (1) = 1%-30%, moderate (2) = 31%-70% and severe (3) =>70% of the

changes seen in tissue of affected area were used (Asyura et al., 2016).

Table 3.2: Diagnostic features for selected organs.

Organs Diagnostic features
Liver Inflammation, Necrosis and Fibrosis
Kidney Inflammation, Necrosis and Hydropic degeneration

Inflammation, Necrosis, Lymphoid necrosis and
Spleen .
Red pulp expansion
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3.4 Statistical Analysis

All the data from the groups were expressed as mean + standard error
of mean (S.E.M.). IBM SPSS v25 statistical software was used to analyse the
differences between groups by using One-way Analysis of Variance (ANOVA)
and followed by Tukey’s post hoc test for multiple comparisons in different

groups. A p-value of less than 0.05 was considered statistically significant.
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CHAPTER 4

RESULTS

4.1 Histopathological findings

The hazardous potential and safety of quinone rich fraction (QRF) of
Ardisia crispa on rats was evaluated via histopathological assessment. Based on
the histopathological evaluation, the Tukey test for the multiple lesion scoring
comparison showed non- significant result (p > 0.05) in the selected organs (liver,

spleen and kidney) of treatment and control groups (Table 4.1).

In histopathological evaluation of the liver, the arthritic rats treated
with 3mg/kg, 10mg/kg and 30mg/kg of QRF exhibited presence of focal portal
inflammation. This mild focal inflammations that observed within the portal
tracts was fairly non-specific. Lymphocytes were found at the sites of focal
inflammation and interface hepatitis or piecemeal necrosis was absent in

treatment and control groups.

Within the kidney of arthritic rats treated with 3mg/kg and 30mg/kg of
QRF, mild focal lymphocytic inflammations were observed in the renal

interstitium with no tissue damage. Rat models treated with 10mg/kg of QRF
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however, showed no histopathological alteration as compared to the vehicle and

arthritic control groups.

In histopathological evaluation of the spleen of arthritic rats treated
with 3mg/kg, 10mg/kg and 30mg/kg of QRF showed normal white pulp and red
pulp architecture similar to the spleen of both vehicle and arthritic control groups

that exhibited the normal histological features.
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Table 4.1:

Lesion scoring of liver, kidney and spleen from male Sprague Dawley rats in all treatment groups.

Groups

Organs Mean score of lesion A B C D E
Inflammation 0.40 £ 0.252 0.20 £ 0.20* 0.40 £ 0.252 0.60 £ 0.252 0.40 £0.252

Liver Necrosis 02 02 02 02 02

Fibrosis 02 02 02 02 02
Inflammation 02 0? 0.20 £ 0.202 02 0.20 £ 0.202

Kidney Necrosis 02 02 0? 02 0?

Hydropic degeneration 02 02 02 02 02

Inflammation 0 0 0 0 0

Lymphoid necrosis 0 0 0 0 0

Spleen
Red pulp necrosis 0 0 0 0 0
Red pulp expansion 0 0 0 0 0

All data were expressed as mean = SEM. Result were analysed by using One-way ANOVA. The superscript letter ® within a row is indicate non-

significance at p > 0.05.

(Note: A: Vehicle control (5% CMC); B: Arthritic control (CIA induction); C: 3mg/kg of QRF; D:10mg/kg of QRF; E: 30mg/kg of QRF)
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4.2 Histopathological evaluation

4.2.1 Liver

Figure 4.2.1: Photomicrograph of the normal liver sections of rats at the end experiment. (A) vehicle control, (B) arthritic control, (C)
3mg/kg, (D) 10mg/kg and (E) 30mg/kg group. Note that PV (Portal venules), HA (Hepatic artery) and BD (Bile duct). (H&E
stain, Magnification: X100)
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Liver

4.2.2
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Figure 4.2.2: Photomicrograph of focal inflammation in the liver sections of rats at the end experiment. (A) and (B): focal inflammation
with partial involvement of portal tract from vehicle control, (C) and (D): (C) and (D): mild to moderate inflammation within
portal tract (lymphocytic) from arthritic control (E) and (F): lymphocytic infiltration in the portal tract from 3mg/kg, (G) and
(H): mild inflammation with lymphocytic infiltration from 10mg/kg and (I) and (J): focal mild lymphocytes in the portal tract
from 30mg/kg group. Note that PV (Portal venules), HA (Hepatic artery) and BD (Bile duct). (H&E stain; Magnification:
X100 (A, C, E, G and I), X400 (B, D, F, H and J)
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Figure 4.2.3: Photomicrograph of the normal kidney sections of rats at the end experiment. (A) vehicle control, (B) arthritic control, (C)
3mg/kg, (D) 10mg/kg and (E) 30mg/kg group. Note that BC (Bowman’s space), RC (renal corpuscle) and T (tubules). (H&E
stain, Magnification: X100)
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4.2.4  Kidney

Figure 4.2.4: Photomicrograph of focal inflammation in the renal parenchyma of experimental rats at the end of experiment. Lymphocytes
were observed in the renal interstitium in (A) and (B) from 3mg/kg; and (C) and (D) from 30mg/kg treatment group. Note
that BC (Bowman'’s space) and RC (renal corpuscle), T (tubules).

(H&E stain; Magnification: X100 (A and C), X400 (B and D)
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Figure 4.2.5: Photomicrograph of the normal spleen sections of rats at the end experiment. (A) vehicle control, (B) arthritic control, (C)
3mg/kg, (D) 10mg/kg and (E) 30mg/kg group. (H&E stain; Magnification: X40)
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CHAPTER 5

DISCUSSION

Rheumatoid arthritis is a global public health issue that affected 1% of
adults worldwide (Lwin et al, 2020). In the present era, the therapy, and
medications for symptoms remission in rheumatoid arthritis has been well
established, however, this conventional medication showed liver and
cardiovascular manifestations, ophthalmology, skin, renal and splenic
impairment in the RA patient after long term of treatment (Turesson et a/., 2003;
Jamie, 2018). Therefore, alternative treatment for rheumatoid arthritis was
developed with the used of herbal remedies such as Traditional Chinese
Medicine, Ayurveda and Jamu (Faezah et al., 2015; Padher & Bhalekar, 2018).
Ardisia crispa (mata itik) is a medicinal plant that is able to exhibit different
pharmacological activities and one of them was antiarthritic effect (Hamid et al.,

2017; Blin et al., 2021; Blin et al., 2021).

Ardisia crispa has been studied for different purposes such as
antioxidant (Jindal & Mohammad, 2012), anti-inflammation and
antihyperalgesic (Lau et al., 2009; Roslida & Kim, 2008), antimetastatic and
antitumor (Kang et al., 2001; Yeong et al., 2013), antiarthritic (Hamid et al.,
2017), anti-angiogenesis (Hamsin et al., 2013; Jun et al., 2019) and so on.

Interestingly, 2-methoxy-6-undecyl-1,4-benzoquinone from quinone class can
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be found from the roots of Ardisia crispa (Roslida, 2004; National Center for
Biotechnology Information, 2021). However, the toxic effect of Ardisia crispa
was believed to be attributed by the dosages, time exposure, route of
administration and the extraction protocol with different solvent (Hamsin ef al.,
2013; Fifi, 2013). A previous study proposed that quinone rich fraction of
Ardisia crispa (QRF) was shown to exert a therapeutic antiarthritic effect in
male Sprague Dawley rats for 28 days at various dosages (3, 10 and 30mg/kg)
(Blin et al., 2021). Thus, we have conducted a study to assess the subchronic
toxicity effect on male Sprague Dawley rats in 13 days of ACRH treatment. In
this study, we determined the potential hazardous and safety of QRF by

observing the histopathological alteration of selected organs of the rats.

Liver, kidney, and spleen were used in assessing the histopathological
alteration of quinone rich fraction of Ardisia crispa (QRF). This is because these
selected organs were suggested to be used for histopathology assessment in
toxicology studies (Seller et al., 2007). According to Nigatu et al. (2017), any
toxic agent that enter the body system will affect and disturb the organs’
physiological function, mainly in liver, kidney, and spleen. Liver is the most
common organ that is affected by toxicity in the view of fact that it is the major
site to breakdown the metabolites and drug biotransformation (Soldatow et al.,
2013; LibreTexts, 2021). In addition, kidneys are responsible in blood filtration,
removing wastes and extra fluid from our body system, including toxin.
(LibreTexts, 2021; National Kidney Foundation, 2021). Thus, any toxic effect

will disrupt the histopathological appearance and cause histopathological
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alteration in the tissue (Nigatu et al., 2017). Other than that, spleen is functioned
to remove the microorganism, damaged and abnormal cells while also involves
in our body immune system which is sensitive to toxic agents (De Jong & Van
Loveren, 2007). For instance, the present of toxic agents will accumulate in the
spleen will disrupt the immune defense and induce inflammatory cytokines
(Sizovaet al., 2011; Sang et al., 2012). Therefore, the selection of liver, kidney,
and spleen is able to provide an insight to the histopathological changes that

caused by the potential hazardous of QRF administration.

In the present study, the histopathological examination showed that the
daily administration of Ardisia crispa at dosages of 3mg/kg, 10mg/kg and
30mg/kg for 13 days induced focal inflammation in the liver of all treatment and
control groups averagely. Besides, focal inflammations were observed in the
kidney of low dosage (3mg/kg) and high dose (30mg/kg) of treatment groups.
Focal inflammation is an inflammatory process where the polymorphonuclear
neutrophils or lymphocytes are randomly accumulated on the tissue
(NClthesaurus, 2021). From the histological examination, the lesion scoring for
the selected organs from different treatment groups reported no significant

difference (P > 0.05) from the control.

In the liver sectioned tissue, figure 4.2.2 showed the focal portal
inflammation with lymphocytic infiltration in the liver of all QRF-treated groups

and control groups. Lymphocytes was distributed within the portal tract with the

44



absence of other inflammatory processes such as interface hepatitis or piecemeal
necrosis and fibrosis. Histologically, the presence of lymphocytic portal tract
infiltration in liver of QRF treatment groups can also be found in the vehicle and
arthritic control groups,, which thus led to insignificant comparison between
groups. In addition, Robert (2014) proposed that the presence of one or two focal
inflammation that observed in both control and treatment groups of liver is

considered as background lesion and graded under the minimal scoring.

According to Robert (2014), focal inflammation in liver that involved
infiltrating cell, especially lymphocytes, is a spontaneous activity which can
occur in the rodents’ tissue in toxicity studies. On the other hand, focal
inflammation may be associated with the infectious agent or organism that
unable to eliminate from the tissue. For example, any infection agent or
organism that enter the rat models during the oral administration together with
the treatment is believed to be the cause of focal inflammation (Robert, 2014;
Pahwa et al., 2020). In addition, Ferrell (2000) and Robert (2014) claimed that
the cause of a focal inflammation in the liver is always unknown or different to
identify. However, the microscopic features of the tissue would help in
differentiating the causes of the injury process when apply with the settings of
the study (Ferrell, 2000). In this study, it is not significant to indicate that the
focal inflammation within the portal tract is caused by the QRF administration

since the result showed is fairly non-specific.
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In the kidney sectioned tissue, mild focal lymphocytic inflammation
was also observed in the renal parenchyma. Based on figure 4.2.4, small number
of lymphocytes were only observed in the renal interstitium of 3mg/kg and
30mg/kg treatment groups. Lymphocytic infiltration is diagnosed due to the low
quantity of inflammatory cell and not associated with any other sign of
inflammation such as tissue damage, oedema and haemorrhage (John & Amy,
2014). Rats treated with 10mg/kg showed a normal histological features as
control group (figure 4.2.3). Renal interstitium is the spaces between the tubules,
glomerulus and capillaries, and it has a function in fluid and electrolyte exchange
as well as insulation in the kidney when any compound passing through it
(Lemley and Kriz, 1991; Zeisberg and Kalluri, 2015). According to Frazier et al.
(2012), the inflammatory cell infiltration within the renal interstitium is a regular
and spontaneous activity in rats and mice, and carry no toxicity. In addition,
John and Amy (2014) claimed that lymphocytic infiltration can be frequently
observed in the rodents’ kidney and these infiltration is commonly represented
as the background feature. Therefore, the inflammatory cells observed at focal
lymphocytic inflammation in renal interstitium of rats treated with 3mg/kg and
30mg/kg QRF are assumed as the inconsistent background lesion which is not

associated with QRF treatment.

In the spleen sectioned tissue, there was no histopathologic alteration

was observed in microscopic evaluation in control and treated rat models. Based
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on figure 4.2.5, all the structure of the spleen remained normal. Thus, the
histopathology results successfully proved that QRF administration up to a high

dose of 30mg/kg appear to induce no histopathological changes in the spleen.

Nevertheless, artifacts can be observed in the sectioned tissue. Artifacts
can be defined as the tissue alteration on the tissue slides that caused by external
factor such as the inappropriate sectioning and mounting technique during tissue
processing (Seoane ef al., 2004). In this study, tearing, folding, wrinkles and air
bubbles in tissue sectioned was noticed. Taqi et al. (2018) reported that the
tearing, folding and wrinkles of the tissue sectioned are related to the microtomy
technique. For instance, the tearing of tissue sectioned was believed to be caused
by a dull blade or nick on the blade, while the folding and wrinkles was caused
by the uneven stretch of tissue section during the sectioning process. Moreover,
the air bubbles on the tissue sectioned was related to the mounting technique
when the cover slip was placed on the slide that have insufficient mounting
medium, and so the air was trapped between the slide and cover slip (Chatterjee

etal.,2014; Taqi et al., 2018).

In summary, the histopathological results on selected organs ie liver,
kidney and spleen showed no significant difference in treatment and control
group for 13 days of daily administration of quinone rich fraction (QRF) of

Ardisia crispa. Therefore, the histopathological examination proved that the
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administration of QRF up to 30mg/kg induced no hepatic, renal, and splenic
toxicity. This result was supported by Dey et al., 2014 where they reported that
the oral administration of ethanol extract of Ardisia elliptica fruits (EFA) up to
a higher dose of 3,200mg/kg exhibited antioxidant and antidiarrheal activities
without any toxic reaction in Wistar rat models. In addition, alkylbenzoquinone
derivatives that can be extracted from Ardisia seiboldii demonstrated cytotoxic
and anti-inflammatory activities without inducing toxicity to the RAW 264.7

cells (Shahinozzaman et al., 2019).
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CHAPTER 6

CONCLUSION AND FUTURE RECOMMENDATION

6.1 Conclusion

Quinone rich fraction of Ardisia crispa (QRF) have previously shown
to exert antiarthritic effect. In this present study, the results indicated that the
quinone rich fraction of Ardisia crispa (QRF) induced no hepatic, renal, and
splenic toxicity after 13 days of treatment. These results was based on
histopathological examination on the liver, spleen and kidney of the rats which
showed a non-specific mild focal inflammation in liver and kidney of the rat
models. Therefore, this can be concluded that the 3mg/kg, 10mg/kg and
30mg/kg of QREF is able to exhibit antiarthritic effect without inducing toxicity

on the rat models after 13 days of treatment.
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6.2 Future Recommendation

The present study conducted was a fundamental study to identify the
histopathological changes on the kidney, spleen and liver after 13 days of
quinone rich fraction of Ardisia crispa (QRF) administration. However, the
results is non-significant to indicate the toxicity of QRF. Therefore, a chronic
toxicity test of QRF for longer period is suggested to confirm the safety profile
of QRF. Besides, increasing the dosages of the QRF is helpful for further
research in assessing the toxic dose of QRF. Furthermore, an extensive analysis
can be carried out to investigate the background lesion observed in the liver and
spleen of the rat models. Moreover, other organs such as brain heart and stomach

can be used to evaluate and confirm the safety dosages of Ardisia crispa.
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APPENDICES B

Table: Raw data of liver evaluation (Note: normal (0) = 0; mild (1) = 1%-30%;
moderate (2) = 31%-70% and severe (3) =>70%)

Treatment Parameter

(mgke) Mouse Inflammation Necrosis Fibrosis

1 0 0 0

2 1 0 0

ot 3 0 0 0

4 0 0 0

5 1 0 0

1 0 0 0

2 0 0 0

igtl}qltrrlgllc 3 1 0 0

4 0 0 0

5 1 0 0

1 1 0 0

2 0 0 0

3 3 1 0 0

4 0 0 0

5 0 0 0
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0
30
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Table: Raw data of kidney evaluation (Note: normal (0) = 0; mild (1) = 1%-
30%; moderate (2) = 31%-70% and severe (3) =>70%)

Parameter
Treatment
(mg/kg) Mouse Inflammation Necrosis Hydrop 1.c
degeneration
1 0 0 0
2 0 0 0
Vehicle

control 3 0 0 0

4 0 0 0

5 0 0 0

1 0 0 0

2 0 0 0

Arthritic 3 0 0 0

control

4 0 0 0

5 0 0 0

1 0 0 0

2 0 0 0

3 3 0 0 0

4 1 0 0

5 0 0 0

1 0 0 0

2 0 0 0

10 3 0 0 0

4 0 0 0

5 0 0 0
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Table: Raw data of spleen evaluation (Note: normal (0) = 0; mild (1) = 1%-
30%; moderate (2) = 31%-70% and severe (3) =>70%)

Parameter
Treatment
(mg/ke) Mouse Inflammation | Necrosis Lymp h(?id Red pqlp
necrosis expansion
1 0 0 0 0
2 0 0 0 0
et I I EE !
4 0 0 0 0
5 0 0 0 0
1 0 0 0 0
2 0 0 0 0
i |5 | oo | o |
4 0 0 0 0
5 0 0 0 0
1 0 0 0 0
2 0 0 0 0
3 3 0 0 0 0
4 0 0 0 0
5 0 0 0 0
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