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Abstract— Andaliman (Zanthoxylum acanthopodium DC)
is one of the endemic plants from North Sumatra, Indonesia
which has high antioxidants. In this study, the effect of
andaliman on the histological appearance of rat cervical
cancer cells with AgNOR staining was evaluated. In the
experiment, rats as a subject were previously benzopyrene-
induced with cancer. Subjects used in the experiment were
divided into S groups; K-: control, K+: rat model of cancer,
P1: dose of 100 mg/BW/day, P2: dose of 200 mg/BW/day, and
P3: andaliman dose of 400 mg/kg BW/day for 30 days. On the
day of 31, surgery was performed on the subjects. Based on the
Kruskal Wallis test, a significant difference in the histology of
benzopyrene-induced cervical cancer cells by AgNOR staining
was achieved p value <0.05 (p 0.000). Andaliman is able to
repair cell damage caused by cancer and can be described as a
cancer drug in the future.
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[. INTRODUCTION

Cervical cancer is a malignant tumor that grows in the
lower neck of the uterus that attaches to a branch at the top
of the vagina. Cervical cancer is generally caused by
infection with Human Papilloma Virus (HPV) in more than
99% of cases [1]. The use of traditional medicine has been
entrenched in Indonesian society. In connection with this, it
is necessary to conduct further research on the benefits and
how the healing process affects human organs, especially in
disease (cervical cancer is the second highest cause of death
for women in the world) [2]. The most common cancers in
men are lung, prostate, colorectal, stomach and liver
cancers. While cancers that attack women are breast,
cervical, colorectal, lung, brain, and thyroid. From previous
research, it was found that the increase in cervical cancer
cases in women was caused by a lack of women's
knowledge regarding related diseases and the Pap smear as
early detection of cervical cancer is still low [3]. About 70%
of cancer deaths occur in low- and middle-income
countries. One third of deaths are caused by five (5) risk
factors related to behavior and a strict diet such as: body
mass index, low fruit and vegetable intake, lack of physical
activity, tobacco and alcohol use [4]. There are still many
potential local plants that are beneficial to health that have
not been studied and some of the plants that have been
studied, one of which is the andaliman plant (Zanthoxylum
acanthopodium DC.) both fruit and leaves. Andaliman is a
special seasoning from local people such as "carp arsik,
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natinombur, and saksang". Generally, dishes with
andaliman spices tend to be more durable [5]. Andaliman
fruit has a chemical group of alkaloid compounds,
flavonoids, tannins, glycosides, steroids, terpenoids [6] as
well as antioxidant compounds such as flavonoids,
antioxidant activity, and inhibits carbonyl reductase,
ascorbic acid (vitamin c¢) [7]-[10]. Zanthoxylum fruit has
previously been widely used to treat pain, vomiting,
diarrhea, ascariase, and eczema treatment, topical
anesthetic, stomach medicine, and itching in China [11].
The characteristic taste of andaliman is dominated by the
aroma of citrus limonene and citronellol (the essential oil
content contained in it is mostly a terpenoid group, namely
geranyl acetate). Other components are -myrcene, -ocimene,
linalool and E-1-decenal [12]. Andaliman extract contains
alkaloids, steroids, and terpenoids that have antimicrobial
activity against insects, bronchitis, dyspepsia, antiviral,
anticonvulsant, antifungal, analgesic, antibiotic,
hepatoprotective, cancer and preeclampsia agents [13]-[18].
Andaliman compounds used as antioxidants can be
considered as inhibitors of cancer cell growth and repair of
kidney tubules, hepatocyte cells and rat parenchymal
degeneration [19]. There have been many studies on
bioactive compounds such as stems, leaves, roots and bark
of Zanthoxylum which are useful as anti-cancer [20]-[22].
The content of Zanthoxylum lupeol is cytotoxic to tumour’s
[23], [24] and flavonoids, alkaloids and a group of
glycosides have the potential as strong antioxidant activity
in vitro [25] and isolated from Zanthoxylum
(cyclohexapeptides A and B) have antiproliferative activity
in cancer cells [26]-[28].

The use of traditional medicine in human medicine has
become a community culture because it is proven to be able
to cure diseases. Therefore, traditional medicines of plant
origin in Indonesia still need to be explored, researched,
developed and inventoried. Traditional medicines derived
from plants generally have no side effects and the price is
relatively cheaper when compared to synthetic drugs [29]—
[35].

The use of herbal medicine is growing and advancing
rapidly, mainly because of the bioactive substance
andaliman which is recommended as a treatment for cancer
and other diseases [36], [37]. In general, several studies
have been conducted regarding the benefits of
Zanthoxylum's bioactive content against cancer. In this
study, the effect of andaliman extract on cancer cells was



tested. The novelty of this study was to analyze the effect of
andaliman methanol extract on benzopyrene-induced rat
cervical cancer with AgNOR staining for further use as a
cancer drug in the future.

II. METHOD

A. Research Location

Research location: determination of body weight and
cervix was carried out at the Laboratory of Anatomical and
Animal Pathology, University of North Sumatra.
Histological observations of cancer cells supporting
AgNOR were carried out at the Haji Adam Malik
Anatomical Pathology Laboratory, Medan, North Sumatra.
This research project was conducted from May 2019 to
April 2020.

B. Materials and tools

The used material in this research: 20 Kg of andaliman
fruit, 20 L of Methanol 99%, Na-CMC 0,5 %, ethanol
(50%, 70%, 95% and 100%), Xylene, nathrium citrate
buffer, gelatine 2%, phormiate acid 1%, nitrate silver 25%,
paraffin block set, EDTA powder, aquades, corn oil, and
ketamine hydrochloride 50 mg. The applied tools consist of:
Blender, beaker glass 250 ml, measuring cylinder 50 ml,
electric scale, syringe 5 ml, vacuum tube 2 ml, scalpel set,
glass object, coverslip, cooler incubator, microscope, optic
lab, oven (heater), and rotary evaporator.

C. Andaliman methanol extract.

The Andaliman fruit used in the study came from the
Gibeon Hills of Sibisa Parapat, North Sumatra Regency.
Initially, the andaliman fruit is separated from the twigs and
leaves, then cleaned with running water, drained, and
weighed to get the wet weight. After that, the manufacture
of andaliman extract with the following three steps:

1. Drying: andaliman fruit is dried in an oven at a
temperature of 30°C - 40°C until crumbly, weighed,
and mashed with a blender.

2. Preparation of andaliman extract: 800 grams of
andaliman fruit powder was macerated with 6000 ml
of 96% methanol in a tightly closed container. Left for
5 days in a place protected from sunlight, stirring
frequently, squeezed, then sifted. The maceration
dregs were soaked again with 96% methanol as needed
to obtain 1600 ml. Then, transfer to a closed container,
leave in a cool place (protected from light) for 2 days.
The obtained macerate was concentrated using a rotary
evaporator at a temperature of 40°C to obtain a thick
extract. Then evaporated over a water heater with a
temperature of 40-50°C to get a thick extract. The
results of maceration and percolation are combined to
reach a clear liquid.

3. Preparation of pharmaceutical suspension: considering
that the andaliman extract is partially insoluble in
water, to obtain a homogeneous mixture, the
suspending agent Na-CMC 0.5% is used as much as
1.0% or 1 ml in 150 ml of distilled water. The drug
was washed with 96% methanol solvent, then
transferred in a closed container and left in a cool
place for 2 days [19].

Animal. This study used 30 female rats (Ratus
norvegicus) from The Development Animal and Research

Centre of North Sumatra with the average weight of 200-
250 grams. The use of animals as part of the experiment is
carried out in accordance with the requirements of the
applicable code of ethics. Rats were divided into 5 groups:
negative or normal control (only given standard food) (K-),
positive control was cervical cancer rat model (K+) and 3
treatment groups were given andaliman methanol extract at
a dose of 100 mg/kg/BW (P1) , 200 mg/kg/BW (P2), and
400 mg/Kg/BW/ (P3), respectively, where one group
contained 6 rats as replicates. To get a mouse model of
Cancer, animals were induced with benzopyrene
50mg/Kg/BW/0.5 corn oil, then left for 3 (three) months to
grow cancer [31], [38]. To ensure that the cancer cells have
grown then a pap smear is done. Furthermore, the three
treatment groups were given andaliman methanol extract at
a dose of 100 mg/kg/BW (P1), 200 mg/kg/BW (P2) and 400
mg/kg/BW (P3), respectively, for 30 days [39]. The design
used in this study was an experimental study with a
completely randomized design. The parameters of the study
included body weight and cervix of rats, as well as
histological observations of cancer cells by counting
AgNOR items.

D. Ethical consideration

Ethical approval of this research was obtained from The
Research Ethics Commission, Faculty of Mathematis and
Natural Sciences, Universitas Sumatera Utara Medan,
Indonesia,  with  approval number: 0199/KEPH-
FMIPA/2019.

E. Data Analysis

The measurement data in this study were analyzed using
IBM SPSS Statistics 24 software, with the one way Anova
test followed by the Post Hoc test. If the data is not normal,
then the data will be analyzed by the Kruskal-Wallis test
and followed by the Mann-Whitney test.

111 RESULTS AND DISCUSSION

Based on the results of the study, it was found that
benzopyrene induction could significantly affect cervical
histology, although the difference in body weight and cervix
was not significant, but the average value indicated that an
increase in body weight of rats was found. Differences in
body weight between treatment groups with a dose of
andaliman extract were found in the group with a dose of
400 mg/kg/BW which showed a lower weight difference
than the other groups (Table 1). This shows that the highest
dose of andaliman methanol extract can reduce body weight
in mice cancer patients although it is not statistically
significant. Based on cervical weight data (Table 1), after
administration of andaliman methanol extract there was no
significant difference between the treatment groups. Based
on the average value, the lowest cervical weight was in the
negative control group, while the highest cervical weight
was in the positive control group (cervical cancer model).
Based on the average value of andaliman fruit methanol
extract can reduce body weight in mice model of cervical
cancer, although not significantly different.

Alkaloids and saponins are commonly used in
prescription drugs. Alkaloids are toxic, while saponins are
used to reduce the tension of body fluids and can cause
hemolysis of blood cells [8]. Almost all alkaloids found in
nature have physiological activity, some are very toxic and
some are very useful in medicine [40], [41]. The ethanolic



extract of Zanthoxylum pipperitum DC fruit has an
antiobesity effect in mice by inhibiting adipogenesis through
the regulation of genes involved in adipogenesis pathway
[42]. The possibility of weight loss and the cervix is caused
by the high alkaloid and steroid compounds in the andaliman
fruit extract.

Based on statistical analysis using the Kruskal-Wallis test
for cervical cancer cells with AgNOR induced benzoapyrene
staining, there was a significant difference at p <0.000. Then
the Mann-Whitney test was performed to see the difference
between the two groups. There was a significant difference
between the negative control group and the andaliman dose
of 400 mg/kg (P3). It was suspected that the methanol
extract of andaliman fruit could improve rat cervical cancer
cells, especially at the highest dose (400 mg/kg). kg/BW).
This indicates that the highest dose of andaliman fruit
methanol extract has the potential to improve cervical cancer
tissue stained with AgNOR or almost the same as the
negative control group (K-) Table 2 and Figure 1).

TABLE I. THE AVERAGE OF RATS BODY WEIGHT

Group Body Weight (g)
Before (g) After (g)
K- 200,50 £ 7,01 247,33 +16,77
K+ 207,33 +£11.43 266,00 + 10,19
Pl 221,00 + 25,39 276,67 + 16,48
P2 228,83 £ 27,03 277,17+ 18,18
P3 233,33 £27,75 275,67 + 19,02

* K(-): Negative control group (normal rats). K(+): positive control (rats cancer
model BaP 50 mg/KgBW/0,5 ml corn oil). P1: extract methanol of andaliman
100 mg/KgBW. P2: 200 mg/KgBW. P3: 400 mg/KgBW.

TABLE II. THE AVERAGE OF RATS CERVIX WEIGHT

Group Cervix Weight (g) & SDV
K- 0,37+0,16
K+ 1,60 £ 1,21
P1 1,00 + 0,99
P2 0,78 +£0,72
P3 0,38+0,13

* K(-): Negative control group (normal rats). K(+): positive control (rats cancer
model BaP 50 mg/KgBW/0,5 ml corn oil). P1: extract methanol of andaliman
100 mg/KgBW. P2: 200 mg/KgBW. P3: 400 mg/KgBW. SDV: Standard
Deviation

TABLE III. ANALYSIS OF KRUSKAL-WALLIS AND MANN-WHITNEY WITH
SUSTAINING AGNOR

Grou Mea Kruska Mann-Whitney

p n A
Rank Wallis K K P1 P2 73

K- 410 0,000 0.009° 0.009° 0.009" 0,142
K+ 22,60 0.028° 0.009' 0.009°
Pl 18,40 0.009' 0.009°
P2 13,00 0.009°
P3 6,90

* K(-): Negative control group (normal rats). K(+): positive control (rats cancer
model BaP 50 mg/KgBW/0,5 ml corn oil). P1: extract methanol of andaliman
100 mg/KgBW. P2: 200 mg/KgBW. P3: 400 mg/KgBW. Numbers followed by
superscript are different on the same line shows appearing the difference
significant, p= 0.000 (p<0.05).

Sustaining AgNOR is a diagnostic tool that is highly
recommended to see changes in tissue morphological
characteristics that can distinguish benign or malignant
tumors from breast cancer. The AgNOR is a NOR stain
associated with proteins, according to the cell type [43].
Based on the number of the AgNOR grains per cyst, it can
be a marker of the onset of cell proliferation in potentially
malignant aggressive cyst lesions [44] and directly increase
the AgNOR grains progressively compared to the increase in
cell proliferative activity. cells: normal cervix and
inflammatory cervix without dysplasia [45].

FIGURE 1. THE HISTOLOGY OF SERVICAL CANCER CELL BY
STAINING OF AgNOR

S

*The histology of the cancer cells of the cervix of rats on the staining of
AgNOR induced by benzopyrene. K(-): Negative control group (normal
rats). K(+): positive control (rats cancer model BaP 50 mg/ mg/KgBW
/0,5 ml corn oil). P1: extract methanol of andaliman 100 mg/KgBW.
P2: 200 mg/KgBW. P3: 400 mg/KgBW. The arrows indicate the
presence of AgNOR grains in cervical cancer cells.

Counting AgNOR grains is very helpful as a marker of
cell proliferation, which can help diagnose through a pap
smear to stage cervical lesions [46] and breast cancer and the
correlation between high mean AgNOR items and HPV
positivity [47]. The AgNOR staining is also used to see
changes from benign to precancerous and malignant tumours
[48].

Extracts of the Zanthoxylum family can reduce and
potentially inhibit microorganisms and cancer cells [42],
[49]. Zanthoxylum family in silver dye can be an anti-cancer
agent of economic value in the future. The Zanthoxylum
family can reduce the inflammatory process in endothelial
cells and repair cell lesions that will become cancerous [50].
Based on this, it is suspected that the content of andaliman
which is a member of the Zanthoxylum family can repair
lesion cells and prevent the growth of cancer cells.

1V. CONCLUSION

There was a significant effect of Andaliman methanol
extract on rat cervical cancer cells induced by benzopyrene
with AgNOR staining (p=0.000). This is because Andaliman
has the ability to repair benzopyrene-induced rat cervical cell
damage. Giving andaliman as an antioxidant and alkaloid is



one way to repair the damage.

Andaliman can be

recommended as a drug to repair cervical cell damage
caused by cancer. However, the dose of andaliman needs to
be analyzed in further research to find out a safe dose for the
body and it is necessary to continue about the biomolecular
pathway.
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