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ABSTRACT

Background: Kalimantan’s people consume Stenochlaena palustris leaf extract as food and for traditional medicine. The bioactive
components of Stenochlaena palustris leaf extract are flavonoids, alkaloids, saponins, and tannins. An in vitro study shows that the
leaf extract has no toxic effect, so it can be used as an alternative drug in oral health, such as in mouthwashes or topical ulcer drugs.
Purpose: This study aims to analyze the toxic effects of Stenochlaena palustris leaf extract based on the bleeding and lesions resulting
from necrosis in kidney by using histopathology examination. Methods: The Stenochlaena palustris leaves were extracted using 95%
ethanol and then given to male Wistar strain (Rattus norvegicus) with a 2,000, 2,500, and 3,000 mg/kg/body weight two times a day
for fourteen days. The kidneys were collected and subjected to histopathology examination. Results: There are higher bleeding and
necrosis lesion rates in the 2,500 and 3,000 mg/kg/body weight of Stenochlaena palustris leaves extract group compared to the control
and 2,000 mg/kg/body weight of Stenochlaena palustris leaves extract group (p<0.05). Conclusion: Stenochlaena palustris leaf extract
showed no toxic effect at doses of 2,000 mg/kg/body weight.
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INTRODUCTION

South Kalimantan has various types of ferns that are
potentially medicinal plants. Based on empirical data,
Stenochlaena palustris is eaten as a vegetable and used
as a breast milk enhancer and alternative medicine to
cure anemia and allergies and relieve fever.! The public
demand for herbal ingredients is increasing because of
science and technology’s rapid development and progress,
which is encouraging the development of naturally derived
alternative medicines. In addition, these natural ingredients
are more affordable and easier to obtain compared to
drugs made with chemicals and are considered to have
minimal side effects.? Stenochlaena palustris leaves
contain various secondary metabolites. Based on the
results of phytochemical screening by Debnath et al., the
ethanolic extract of Stenochlaena palustris leaves contains
flavonoids, saponins, alkaloids, steroids, and tannins.
Flavonoids have a content of 503.56 mg QE/g. Alkaloids,

saponins, steroids, tannins, and total phenol were 11.56%,
8.06%, 3.43%, 23 mg GAE/g, and 51.69 + 1.28 mg GAE/g,
respectively. Tannins are antioxidants that accelerate the
epithelialization process. Steroids and saponins are anti-
inflammatory and antiseptic.’™

There have been several studies on the extract of
Stenochlaena palustris leaves. One tested the toxicity of
BHK-21 fibroblast cells and concluded that 10%, 20%,
and 30% concentrations of the Stenochlaena palustris leaf
extract were toxic to BHK-21 fibroblasts. In comparison,
the concentrations of 40%, 50%, 60%, 70%, 80%, and 90%
were proven to be non-toxic to BHK-21 fibroblast cells.
This study concluded that the extract of Stenochlaena
palustris leaves could increase cell viability because
it contains flavonoids with non-enzymatic antioxidant
functions that inhibit cell damage caused by reactive oxygen
species (ROS).

Therefore, antioxidants in Stenochlaena palustris
leaves have the potential to heal wounds because of their
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granular tissue formation ability, fibroblast proliferation,
and collagen fiber production.’ Research has not found the
toxicity or side effects of Stenochlaena palustris herbal
products used as medicine to heal wounds. It has been
widely used in the community. Several factors, including
the accuracy of the dose, timeliness, and method of use,
must be considered when taking natural treatments, such
as Stenochlaena palustris leaves, as a drug to heal wounds.
Therefore, it is necessary to carry out further testing to
protect the user community from potentially detrimental
effects and to ensure the safety of its use.® Hazard data is
obtained using a toxicity test that detects the poisonous
effect of a substance on a biological system and receives
specific dose-response data from the test preparation.
The test detects the presence of toxins in a substance and
determines the toxin’s target organ and its sensitivity after
the acute administration of the compound for 14 days.
This toxicity test’s parameters include clinical symptoms,
subject death, and organ histopathology.’

The kidneys often receive the unwanted effects of drugs.
Suppose the content of the extract that enters the body
exceeds normal conditions. In that case, it will decrease the
kidneys’ ability to concentrate xenobiotic substances in the
cells, resulting in the accumulation of toxic substances that
cause damage to the kidneys.'® The relatively high blood
flow to the kidneys exposes them to substances carried in
the circulatory system, so toxic substances can quickly
damage the kidney, causing changes in structure and
function. Damage to the nephrons can occur in the tubules,
renal corpuscles, and capillaries. The conditions of toxicity
commonly found in the kidneys include cell necrosis,
cell degeneration, and bleeding.!! Furthermore, the study
analyzes the toxic effects of three different Stenochlaena
palustris leaf extracts (2,000, 2,500, and 3,000 mg/kg/body
weight) based on the bleeding and necrosis found in kidney
tissue using a histopathology examination.

MATERIALS AND METHODS

The test used 16 male Wistar rats (Rattus novergicus) aged
8-12 weeks, with body weights between 200-250 g, and all
in good health. The Wistar rats usually ate 20% of their total

body weight, so in a laboratory adaptation, they were fed 40
g once daily for one week. Boiled water was given in 500
ml bottles. The subjects were grouped by simple random
sampling and divided into four groups, each consisting
of four rats. The protocol of this study was approved by
the ethical committee of the Faculty of Dentistry, the
Universitas Lambung Mangkurat, with registration number
016/KEPKG-FKGULM/EC/111/2022.

Greenish mature leaves (12 kg) of Stenochlaena
palustris were taken in the Anjir Barito Kuala Region. The
leaves were washed, cut into small pieces, and dried in an
oven at 40°C for four hours. After, the leaves were crushed
in a blender and macerated with 95% ethanol for 72 hours.'?
Upon finishing, the solution was filtered with WH40 filter
paper until a clear brownish liquid was obtained. In the next
stage, a vacum rotary evaporator evaporated the solvent
for four to six hours. It was then heated with a water bath
to get a brownish liquid residue. Ethanol-free was tested
with potassium dichromate (K,Cr,0,) on 3 ml of ethanol.
The extract was then stored in a 10°C refrigerator to
prevent oxidation. The doses of the extract were prepared
by diluting the extract with distilled water.!

The toxicity test was performed by giving the
Stenochlaena palustris per-oral to the subject with a
gastric probe two times a day for 14 days. The subjects
were divided into four groups listed in Table 1. At the end
of the day’s treatment, the subjects were fasted and given
only water for 8—12 hours.

On the 15th day, the subjects were sacrificed by giving
intraperitoneal injection using 0.5 ml of ketamine.'* The
kidneys were collected, cleaned, wrapped in a white cloth,
and buried at a depth of + 50 cm.'* The kidneys were then
washed with NaCl and soaked with 10% BNF solution for
tissue fixation and process for further processing.

The bleeding and necrosis lesions were analyzed using
histopathology with hematoxylin—eosin (HE) staining. The
bleeding lesions were characterized by red blood cells
migrating from the vasculature into the tissue between the
proximal tubular spaces. In contrast, the necrosis lesions
were characterized by changes in shape and cell nucleus
(darker nucleus), indicating the presence of pyknosis. The
bleeding and necrosis lesions on kidney cells were counted
and scored as listed in Table 2."

Table 1. The distribution of subjects in the toxicity test Table 2. Bleeding and necrosis lesion scoring
Group Dose Bleeding Appearance Score
No bleeding lesion 0
Control 1 ml of distilled water Mild bleeding (<25% area) 1
Pl 2000 mg/kg/body weight Stenochlaena Moderate bléeding (25-50% area) 2
palustris extract (1 ml) Severe bleeding (>50% area) 3
) Necrosis Lesion
P 2500 mg/kg/body weight Stenochlaena No necrosis lesion 0
palustris extract (1 ml)
Mild necrosis (<25% area) 1
P3 3000 mg/kg/body weight Stenochlaena Moderate necrosis (25—50% area) 2
palustris extract (1 ml) Severe necrosis (>50% area) 3

Copyright © 2023 Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 158/E/KPT/2021.
Open access under CC-BY-SA license. Available at https://e-journal.unair.ac.id/MKG/index

DOI: 10.20473/j.djmkg.v56.i3.p178-183


https://e-journal.unair.ac.id/MKG/index
https://doi.org/10.20473/j.djmkg.v56.i3.p178-183

180 Apriasari et al. Dent. J. (Majalah Kedokteran Gigi) 2023 September; 56(3): 178—183

RESULTS

The histopathology analysis of the bleeding lesion was
characterized by red blood cells migrating from the
vasculature into the tissue between the proximal tubular
spaces (black arrow) (Figure 1). The kidney tissue showed
mild intratubular bleeding (< 25% area) in groups that were
given Stenochlaena palustris extract with 2,500 and 3,000
mg/kg/body weight (Figure 1C-D). The type of bleeding
lesion was petechial, measuring 1-2 mm. There were no

histopathological changes in bleeding in control and 2,000
mg/kg/body weight Stenochlaena palustris extract groups
(Figure 1A-B).

The 2,500 and 3,000 mg/kg/body weight Stenochlaena
palustris extract groups showed higher bleeding lesions
than the control and 2,000 mg/kg/body weight Stenochlaena
palustris extract (p<0.05). There is no significant
difference in bleeding lesions in the control and 2,000
mg/kg/body-weight Stenochlaena palustris extract groups
(p>0.05).

Figure 1. The histopathology of a bleeding lesion in the kidney tissue. (A) control; (B) 2,000 mg/kg/body weight Stenochlaena palustris
extract; (C) 2,500 mg/kg/body weight Stenochlaena palustris extract; and (D) 3,000 mg/kg/body weight Stenochlaena
palustris extract. Magnification 400x, hematoxylin—eosin staining.

Figure 2. The histopathology of a necrosis lesion in the kidney tissue. (A) control; (B) 2,000 mg/kg/body weight Stenochlaena palustris
extract; (C) 2,500 mg/kg/body weight Stenochlaena palustris extract; and (D) 3,000 mg/kg/body weight Stenochlaena
palustris extract. Magnification 400x, hematoxylin—eosin staining.
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The necrosis lesion in histopathology analysis is
characterized by the changes in shape and cell nucleus
(darker nucleus) indicating the presence of pyknosis (black
arrow) (Figure 2). The kidney showed mild necrosis (<25%
area) in groups with 2,500 and 3,000 mg/kg/body weight
Stenochlaena palustris extract (p<0.05) (Figure 2C-D).
No necrosis lesion was observed in the control and 2,000
mg/kg/body-weight Stenochlaena palustris extract groups
(Figure 2A-B).

DISCUSSION

The histopathological changes in the kidneys are usually
caused by substances that enter the bloodstream and
that are toxic to the body. Inappropriate use of natural
ingredients can potentially cause organ damage, such as
the kidney. This is because the kidney is an organ that
often accumulates unwanted effects from the use of drugs
taken orally.!®!! Based on the results of statistical tests on
the histopathological appearance of bleeding, it was found
that the 2,000 mg/kg/body weight group had no significant
difference from the control. In the treatment group at
a dose of 2,500 mg/kg/body weight and the treatment
group at a dose of 3,000 mg/kg/body weight, there was a
significant difference with the control group, suggesting
the treatment was potentially toxic to the kidneys of
Wistar rats.

In the control group that was given distilled water, there
was no histopathological appearance of bleeding. This
indicates that the administration of distilled water is safe
for the kidney of rats. According to research by Maliangkay
etal.,'® distilled water does not have the potential to have a
toxic effect because it is not an irritant. The administration
of a dose of 2,000 mg/kg/body weight of Stenochlaena
palustris leaf extract did not cause any signs of bleeding. In
the P1 group who were given the 2,000 mg/kg/body weight
Stenochlaena palustris extract, no bleeding was seen. This
is in line with the research by Alsawaf et al.'” who found
that the use of flavonoids at the right dose will not cause
toxic effects on the kidneys of Wistar rats. Sudira et al.'8
stated that the presence of flavonoids strengthens blood
vessels and inhibits lipid peroxidation through peroxidase
activation of hemoglobin in anticipation of damage caused
by free radicals. Flavonoids can prevent hemolysis of red
blood cells caused by free radicals.'

The treatment group at a dose of 2,500 mg/kg/body
weight and the treatment group at a dose of 3,000 mg/kg/
body weight had a significant difference from the control
group. In both groups, there was a histopathological
appearance of mild bleeding <25%. According to research
by Rafe et al.,'® tubular bleeding that resulted from toxic
effects occurred in the treatment group that consumed a
high dose of the extract. Saponin is one of the secondary
metabolites that affect the occurrence of bleeding with
the use of Stenochlaena palustris leaf extract. Saponins
are membranolytic which causes disintegration of the

capillary endothelial layer, causing bleeding in the rats’
kidneys. Saponins injure the lipid bilayer of the protein
membrane of red blood cells, resulting in an inflammatory
response.'® The two stages of inflammation are the vascular
stage and the late stage. The vascular stage is associated
with vasodilation and increased capillary permeability
where blood substances leave the plasma. The late stage
occurs when leukocytes infiltrate the inflamed tissue.
This causes the release of various mediators such as
histamine, prostaglandins, and leukotrienes which are
produced from plasma. Prostaglandins have a vasodilating
effect, relax smooth muscles, and increase capillary
permeability. Histamine plays a role in the earliest
changes, causing vasodilation in arterioles which is
preceded by initial vasoconstriction and increased capillary
permeability. This causes changes in the distribution of red
blood cells, such as in slow blood flow when red blood
cells clump and are consequently pushed to the edge.
White blood cells stick to the walls of blood vessels with
slower blood flow. Changes in permeability that occur
cause blood to come out of the blood vessels and collect
in the tissues.?*?!

The results of statistical tests on the histopathological
appearance of necrosis showed that the treatment group
at a dose of 2,000 mg/kg/body weight had no significant
difference from the control group. In the treatment group
at a dose of 2,500 mg/kg/body weight and the treatment
group at a dose of 3,000 mg/kg/body weight, there was a
significant difference with the control group. According
to research, Makiyah et al.,'> if the treatment group had
a significant difference from the control group, the group
was potentially toxic to the kidneys based on necrosis. In
the microscopic observation of the control group that was
only given distilled water, there is no histopathological
change in necrosis because water is not an irritant, so it is
not potentially toxic to organs.

The P1 group, which was given a dose of 2,000 mg/
kg/body weight of Stenochlaena palustris leaf extract, did
not show any histopathological appearance of necrosis.
The right dose of flavonoids has antioxidant potential to
inhibit oxidation reactions by neutralizing free radicals
and preventing cell damage. This is due to the content
of secondary metabolites possessed by the extracts of
the Stenochlaena palustris leaves, such as flavonoids
and phenolics, which have the ability to inhibit free
radicals and oxidative reactions.??> As antioxidants, the
direct mechanism of action for flavonoids is to stabilize
free radicals by complementing their lack of electrons
and inhibiting the chain reactions that form the cell-
damaging free radicals. The indirect mechanism of action
of antioxidants is the inhibition of the enzymes involved
in the production of free radicals by neutralizing and
suppressing the formation of ROS so that their number
decreases and the activity of superoxide dismutase (SOD)
enzymes increases. Antioxidants can modulate free radical
reactions by reducing lipid hyper peroxides and hydrogen
peroxide (H,0,) thereby preventing the occurrence of

Copyright © 2023 Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 158/E/KPT/2021.
Open access under CC-BY-SA license. Available at https://e-journal.unair.ac.id/MKG/index

DOI: 10.20473/j.djmkg.v56.i3.p178-183


https://e-journal.unair.ac.id/MKG/index
https://doi.org/10.20473/j.djmkg.v56.i3.p178-183

182

lipid peroxidation. SOD plays a role in catalyzing the
dismutation reaction of superoxide anion free radicals
(O-) into hydrogen peroxide and oxygen, thereby turning
them into products that are more stable and harmless
to cells.?

In the treatment group, a dose of 2,500 mg/kg/body
weight and a dose of 3,000 mg/kg/body weight showed
a histopathological appearance of necrosis. The results of
statistical tests stated that the treatment group at a dose of
2,500 mg/kg/body weight and the treatment group at a dose
of 3,000 mg/kg/body weight had significant differences
from the control group so that both treatment groups were
potentially toxic to the kidneys of rats. Tubular epithelial
cell necrosis is caused by excessive intake of secondary
metabolites contained in the extract that are nephrotoxic.
Flavonoids is one of the potentially toxic contents in
Stenochlaena palustris leaf extract. Flavonoids in high
concentrations can be pro-oxidants. Quercetin is one of the
compounds that can be prooxidant among these flavonoid
compounds.*

When there are too many free radicals, the endogenous
antioxidants will deplete their rate of use compared to
their rate of regeneration. An imbalance between pro-
oxidants and antioxidants in the body will result in an
increased rate of free radical formation, resulting in an
increase in oxidative stress that causes lipid peroxidation,
oxidized DNA, and misfolded proteins. This results in the
accumulation of covalent bonds in the tubular membrane
with free radicals, resulting in damage to the renal tubules.
Pro-oxidants cause oxidative stress and mitochondrial
dysfunction. Mitochondrial dysfunction is a condition
characterized by impaired mitochondrial biogenesis, altered
membrane potential, reduced number of mitochondria, and
altered protein oxidative activity due to the accumulation of
ROS in cells and tissues. Mitochondrial dysfunction causes
hydropic degeneration due to impaired active transport.
The disturbed osmosis process causes water to enter the
cell so that the cell swells with the vacuole, and the cell
nucleus enlarges. Cells undergoing hydropic degeneration
and that are continuously exposed to toxic compounds will
become necrotic.> 2’

It can be concluded that there was no toxic effect
on the administration of 2,000 mg/kg/body weight dose
of Stenochlaena palustris leaf extract to the kidney of
Wistar rats based on the histopathological appearance
of bleeding and necrosis. There was a toxic effect on
the administration of the Stenochlaena palustris leaves
extract at a dose of 2,500 mg/kg/body weight and a dose
of 3,000 mg/kg/body weight on the kidney of Wistar rats
based on the histopathological appearance of bleeding
and necrosis.

ACKNOWLEDGEMENT

The authors thank to Faculty of Dentistry, Universitas
Lambung Mangkurat that have supported the research.

10.

11

12.

13.

14.

15.

16.

17.

18.

Apriasari et al. Dent. J. (Majalah Kedokteran Gigi) 2023 September; 56(3): 178-183

REFERENCES

Syamsul ES, Hakim YY, Nurhasnawati H. Penetapan kadar
flavonoid ekstrak daun kelakai (Stenochlaena palustris (Burm. F.)
Bedd.) dengan metode spektrofotometri UV-VIS. J Ris Kefarmasian
Indones. 2019; 1(1): 11-20.

Firdaus IWAK, Dewi N, Fuady RI, Apriasari ML. Antibacterial
effect of kelakai leaf extract (Stenochlaena palustris (Burm) Bedd.)
for inhibiting Enterococcus faecalis. ODONTO Dent J. 2022; 9(1):
110-8.

Debnath SL, Kundu P, Ahad MF, Saha L, Biswas NN, Sadhu SK.
Investigation of phytochemical and pharmacological assessment
of ethanol extract of Stenochlaena palustris- an edible fern of
Sundarbans. J Med Plants Stud. 2021; 9(3): 226-32.

Chear NJ-Y, Khaw K-Y, Murugaiyah V, Lai C-S. Cholinesterase
inhibitory activity and chemical constituents of Stenochlaena
palustris fronds at two different stages of maturity. J] Food Drug
Anal. 2016; 24(2): 358-66.

Awang-Kanak F, Abu Bakar MF. Traditional vegetable salad (ulam)
of Borneo as source of functional food. Food Res. 2019; 4(1):
1-12.

Panche AN, Diwan AD, Chandra SR. Flavonoids: an overview. J
Nutr Sci. 2016; 5: e47.

Ahmed OM, Mohamed T, Moustafa H, Hamdy H, Ahmed RR,
Aboud E. Quercetin and low level laser therapy promote wound
healing process in diabetic rats via structural reorganization and
modulatory effects on inflammation and oxidative stress. Biomed
Pharmacother. 2018; 101: 58-73.

Arundinal, Tantiana, Diyatri I, Surboyo MDC, Adityasari R. Acute
toxicity test of liquid smoke of rice hull (Oryza sativa) on mice (Mus
Musculus). J Int Dent Med Res. 2020; 13(1): 91-6.

Badan Pengawas Obat Dan Makanan Republik Indonesia. Peraturan
Kepala Badan Pengawas Obat Dan Makanan Republik Indonesia
Nomor 7 Tahun 2014 Tentang Pedoman Uji Toksisitas Nonklinik
Secara In Vivo. 2014. p. 3—4.Available from: https://peraturanpedia.
id/peraturan-badan-pengawas-obat-dan-makanan-nomor-7-
tahun-2014/.

Meles DK, Wurlina W, Mustofa I, Zakaria S, Basori A, Hariadi M,
Safitri E, Cempaka Putri DKS, Suwasanti N. Toxicity, stability and
renal histopathology of alkaloid of jarong (Achyranthes aspera Linn.)
(Caryophyllales: Amaranthaceae) leaf on mice. Philipp J Vet Med.
2018; 55(Special Issue): 35-42.

Sudjarwo, Widiastuti H, Primaharinastiti P, Prihatiningtyas S.
Toxicity test from Gloriosa Superba L leaves extract in rats (Rattus
Novegicus). Int J Pharm Pharm Sci. 2014; 6(5): 183-7.

Setyorini D, Firdaus IWAK, Oktiani BW. Comparison of inhibitory
activity of kelakai leaves extract with Ciprofloxacin against
Aggregatibacter actinomycetemcomitans ATCC® 6514TM. Dentino
J Kedokt Gigi. 2019; 4(2): 199-204.

Silverman J, Suckow MA, Murthy S. The IACUC Handbook. 3rd ed.
St Louis: CRC Press Taylor & Francis Group; 2014. p. 377-416.
Fajriani N, Carabelly AN, Apriasari ML. The effect of toman fish
extract (Channa Micropeltes) onneutrophilin diabetes mellitus
wound healing. In vivo study in the back of male Wistar mice (Ratus
Novergicus). Dentino J Kedokt Gigi. 2018; 3(1): 15-21.

Makiyah A, Tresnayanti S. Uji toksisitas akut yang diukur dengan
penentuan LD50 ekstrak etanol umbi iles-iles (Amorphophallus
variabilis Bl.) pada tikus putih strain Wistar. Maj Kedokt Bandung.
2017; 49(3): 145-55.

Maliangkay HP, Rumondor R, Walean M. Uji efektivitas antidiabtes
ekstrak etanol kulit buah manggis (Garcinia mangostana L) pada
tikus putih (Rattus novergicus) yang diinduksi aloksan. Chem Prog.
2018; 11(1): 15-21.

Alsawaf S, Alnuaimi F, Afzal S, Thomas RM, Chelakkot
AL, Ramadan WS, Hodeify R, Matar R, Merheb M, Siddiqui
SS, Vazhappilly CG. Plant flavonoids on oxidative stress-
mediated kidney inflammation. Biology (Basel). 2022; 11(12):
1717.

Sudira W, Merdana M, Winaya IBO, Parnayasa IK. Histopathological
changes in white rat’s kidney given ant nest extract induced
paracetamol toxic dose. Bul Vet Udayana. 2019; 11(2): 136-46.

Copyright © 2023 Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 158/E/KPT/2021.
Open access under CC-BY-SA license. Available at https://e-journal.unair.ac.id/MKG/index

DOI: 10.20473/j.djmkg.v56.i3.p178-183


https://peraturanpedia
https://e-journal.unair.ac.id/MKG/index
https://doi.org/10.20473/j.djmkg.v56.i3.p178-183

Apriasari et al. Dent. J. (Majalah Kedokteran Gigi) 2023 September; 56(3): 178—183

19.

20.

21.

22.

Rafe MASR, Gaina CD, Ndaong NA. Gambaran histopatologi ginjal
tikus putih (Rattus norvegicus) jantan yang diberi infusa pare lokal
pulau Timor. J Vet Nusant. 2019; 3(1): 61-73.

Rezkita F, Wibawa KGP, Nugraha AP. Curcumin loaded chitosan
nanoparticle for accelerating the post extraction wound healing in
diabetes mellitus patient: a review. Res J Pharm Technol. 2020; 13(2):
1039-42.

Narmada IB, Laksono V, Nugraha AP, Ernawati DS, Winias S,
Prahasanti C, Dinaryanti A, Susilowati H, Hendrianto E, Thsan IS,
Rantam FA. Regeneration of salivary gland defects of diabetic Wistar
rats post human dental pulp stem cells intraglandular transplantation
on acinar cell vacuolization and interleukin-10 serum level. Pesqui
Bras Odontopediatria Clin Integr. 2019; 19(1): 1-10.

Jeane M, Asih TARA, Bogoriani NW. Asupan glikosida flavonoid
terong belanda (Solanum betaceum Cav.) terhadap aktivitas
superoksida dismutase dan kadar malondialdehid tikus Wistar yang
diberi aktivitas fisik maksimal. J] Media Sains. 2018; 2(1): 32-6.

23.

24.

25.

26.

27.

183

Shafira N, Ayu PR, Susianti. Potensi Bit merah (Beta vulgaris L.)
sebagai nefroprotektor dari kerusakan ginjal akibat radikal bebas.
MEDULA Med Prof J Univ Lampung. 2019; 9(2): 322-7.
Lazuardi M, Suharjono S, Chien C-H, He J-L, Lee C-W, Peng
C-K, Sukmanadi M, Sugihartuti R, Maslachah L. Toxicity test of
flavonoid compounds from the leaves of Dendrophthoe pentandra
(L.) Migq. using in vitro culture cell models. Vet World. 2022; 15(12):
2896-902.

Purnamasari P, Purnawati RD, Susilaningsih N. Pengaruh ekstrak
daun sukun dan madu terhadap gambaran mikroskopik ginjal tikus
Wistar yang diinduksi dietilnitrosamin. Diponegoro Med J. 2018;
7(2): 1391-405.

Ardiaria M. Disfungsi mitokondria dan stress oksidatif. JNH (Journal
Nutr Heal. 2019; 7(3): 50-5.

Budi HS, Kriswandini IL, Iswara AD. Antioxidant activity test
on ambonese banana stem sap (Musa parasidiaca var. sapientum).
Dent J. 2015; 48(4): 188-92.

Copyright © 2023 Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 158/E/KPT/2021.
Open access under CC-BY-SA license. Available at https://e-journal.unair.ac.id/MKG/index
DOI: 10.20473/j.djmkg.v56.i3.p178-183


https://e-journal.unair.ac.id/MKG/index
https://doi.org/10.20473/j.djmkg.v56.i3.p178-183

