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Abstract

BACKGROUND: The aging process is a complex physiological mechanism that cannot be disclosed in exact detail.
Various theories about the aging process have been put forward by many experts.

AIM: This study aims to prove the effect of dadih on manganese superoxide dismutase (MnSOD) gene expression
and malondialdehyde levels at aging kidney.

MATERIALS AND METHODS: This study used 30 Rattus norvegicus which were divided into three groups: Group 1
was a positive control (did not get dadih), Group 2 received dadih 1 x 4.5 g/day, and Group 3 received dadih 2 x 4.5 g/
day for 42 days. After that, MDA levels of kidney tissue are examined using the thiobarbituric acid reactive substances
examination technique and examination of kidney and examination of MnSOD was done by immunohistochemical
staining of kidney tissue. Data were analyzed using the normality test with Shapiro-Wilk.

RESULTS: The results showed that dadih were be able to decreased MDA levels in Group 2 and Group 3 compared
to Group 1 (control) 0.97 + 0.06 pg/mLto 0.75 + 0.03 (p < 0.05). Dadih also increased MnSOD expression sequentially
from Group 1 33.66 + 9.29 to Group 2 53.58 + 8.51 and Group 3 73.70 + 4.29 (p < 0.05)

CONCLUSION: This study concluded that dadih can reduce MDA levels in old kidney tissue and dadih can increase
the expression of MnSOD.

under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

The aging process is a complex physiological
mechanism that cannot be disclosed in exact detail.
Various theories about the aging process have been put
forward by many experts. This aging theory continues
to develop until the era of the modern aging theory.
However, there is not a single theory that can explain
the aging process as a whole, one theory supports
each other [1,2].

Free radical theory is more widely used and
widely accepted as a theory that can better explain the
aging process. This theory was later modified by adding
the role of mitochondria in the aging process because
these organelles are the main source of reactive
oxygen species (ROS) production. In its development,
the modern aging theory calls this theory an oxidative
stress theory [1-3].

As a result of this imbalance between oxidants
and antioxidants, oxidative stress will occur, which will
produce ROS. Under normal physiological conditions,
cells can overcome ROS by various endogenous

antioxidant enzymes such as manganese and copper/
zinc superoxide dismutase (MnSOD and Cu/ZnSOD),
glutathione peroxidase, and catalase, which then turn
into water with glutathione peroxidase or catalase. This
enzyme together with antioxidants with small molecular
weight, such as glutathione and Vitamins C and E, can
reduce free radicals [4]. However, this endogenous
antioxidant also decreases with age so that as a person
ages, more and more free radicals are formed so that
damage continues to occur [1,5,6,].

Based on the theory of aging, oxidative
stress is an important factor that links the decline in
kidney function with aging. Oxidative stress will cause
oxidative damage that affects the three pillars of cell
life, namely, cell membranes, proteins, and DNA.
Oxidative damage to cell membranes will produce
lipid peroxide. One of its products is malondialdehyde
(MDA) [6,7]. Research on old mice proves that there
is an increase in urine isoprostane levels, decreased
SOD expression, and increased renal fibrosis in older
mice when compared with young mice, the absence of
SOD1 leads to glomerulonephritis, nephrocalcinosis,
and lymphocyte infiltration so that it experiences a
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decrease in longevity [8].

Therefore, it can be said that dadih contains
antioxidants and can increase natural antioxidants in the
body. Based on the background above, the researchers
wanted to prove the effect of giving dadiah on MDA and
SOD, kidney tissue in the aging kidney.

Materials and Methods

Samples

Thirty male white rats (Rattus norvegicus) aged
24 months and weighing 450 g were divided into three
groups. Each group consisted of 10 animals divided
into Group K (control group was only given aquadest
as a dadih solvent), Group P1 (the treatment group
was given dadih as much as 1 x 4.5 g/day dissolved in
aquadest), and Group P2 (the treatment group is given
dadih as much as 2 x 4.5 g/day which is dissolved in
aquadest). Giving dadih is given for 42 days. Dadih
used came from cold water, Alahan Panjang, Solok,
West Sumatra.

Examination of MDA levels

After the kidney tissue of male white rats
(R. norvegicus) is collected, it is centrifuged 1.500 rpm
for 15 min and then stored at -60°C. Measurement of
MDA levels, the serum is done by spectrophotometric
methods. The working principle is to use the NWK-
MDAO1 assay based on the reaction of MDA with
thiobarbituric acid absorption read with wavelength
A 532 nm.

Immunohistochemistry

Immunohistochemical staining techniques are
indirect immunoperoxidase staining with a three-phase
avidin-biotin complex method with the following stages
deparaffinization tissue incisions to remove paraffin from
the tissue. Deparaffinization is carried out by means of
laboratory standard standards, that is, gradually by a
certain time put preparations into liquid acetone, xylol,
100% alcohol, 90% alcohol, 80% alcohol, 70% alcohol,
and water and then wash the tissue with phosphate-
buffered saline (PBS) pH 7.4. The tissue is incubated
with 0.125% trypsin at 37°C for 5-10 min to open the
masking antigen. The tissue is incubated with 0.5% H,O,
in methanol for 30 min to remove endogenous staining
and left at room temperature. Wash with running water
for 1 min, followed by washing with aquadest. Mark the
tissue and wash with PBS pH 7.4 for 5 min. Incubate with
3% serum dissolved in 1% bovine serum albumin for
20 min. Wash with PBS pH 7.4 twice, each for 3 min. The
tissue is incubated with a primary monoclonal antibody,

namely, murine monoclonal antibody to molecules from
mice (Santa Cruz, US). Monoclonal antibodies are
dissolved with Tris-PBS 1:200. For 1 cm? tissue 100 mL,
monoclonal antibodies are needed. Incubation is carried
out for 30 min in a humid room. Wash the tissue with
PBS pH 7.4 twice each of 3 min. The tissue is incubated
with primary antibodies, namely, anti-murine antibodies
that have been biotinylated (Dako kit) for 30 min. Wash
the tissue with PBS pH 7.4 twice each for 3 min. The
tissue is incubated with streptavidin-biotin peroxidase
(Dako kit) for 30 min. Wash the tissue with PBS pH 7.4
twice each for 3 min. Incubate the tissue with a substrate
(Dako kit) until brown color arises in the tissue, for
approximately 15 min. Wash the tissue with PBS pH 7.4
twice each for 3 min. Color tissue with hematoxylin.
Wash network with running water. Cover the network
with a glass cover (deck glass) and glue with glue and
positive molecular expression with primary monoclonal
antibodies will appear brown under a light microscope
with x400. Positive cells are counted as a percentage [9].

Research ethics

Ethics clearance was approved by the Ethics
Committee of Medical Faculty of Andalas University
(No: 152/KEP/FK/2019). Written informed consent was
obtained from all subjects before the start of the study
after they got information about the procedures.

Data analysis

The results obtained MDA levels (pg/ml) and
renal interstitial fibrosis in the initial stages were tested
for normality with Shapiro-Wilk. If it is not normally
distributed, transformation is performed and then the
normality test is again performed. If still not normally
distributed, the analysis will be non-parametric, and if
normal, the parametric test is carried out. If the value of
p < 0.05 means there is significant difference.

Results

Based on Table 1, there was a tendency to
decrease MDA levels in the treatment group when
compared to the control group (K), from 0.97 + 0.06 to
0.75 + 0.03. Statistically, this decrease was significant
(p < 0.05).

Table 1: Effects of giving dadih on MDA levels in kidney tissue
based on MDA (pg/mL) reactions

MDA n Average Standard deviation p

K 10 0.97 0.06 0.001
P, 10 0.75 0.03

P, 10 0.75 0.03

Total 30 0.82 0.11
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Effects of giving dadih on MnSOD gene
expression in kidney tissue

The effect of giving dadih on MnSOD gene
expression in kidney tissue is shown in Table 2.

From Table 2, it can be seen the average
increase of MNSOD expression after giving a dadih from
control (33.66 £ 9.29) to treatment 1 53.58 = 8.51 and
subsequently with treatment 2, namely, 73.70 + 4.29.

Table 2: Effect of giving dadih on MnSOD gene expression in
kidney tissue

MnSOD n Average Standard deviation P
Control 10 33.66 9.29 0.001
P, 10 53.58 8.51
P, 10 73.70 4.29
Total 30 53.64 18.20
MnSOD: Manganese superoxide dismutase

Figure 1 showed Immunohistochemical

staining of kidney tissue. MnSOD is expressed
intracystic plastically on tubular epithelial cells. There
was an increase in MnSOD expression in tissues by
giving gifts compared to control both in terms of the
proportion of colored cells and the intensity of staining.
The highest MNSOD expression was found in multiple
doses.
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Figure  1: Manganese  superoxide  dimutase  (MnSOD)
immunohistochemical staining of kidney tissue in control group,
group P1 and group P2

Discussion

Effect of giving dadih on MDA levels in
kidney tissue

One of the aging’s famous theories states that
the normal aging process is caused by free radicals
that are formed endogenously as a by-product of
metabolic processes that use oxygen. Mitochondria
play an important role in the aging process because
these organelles are the main source of producing free
radicals, as a side effect of energy formation. In young
mitochondria, this situation can be overcome by the

presence of antioxidants found in the body. However,
in old mitochondria, it is not enough to produce the
antioxidants needed to neutralize free radicals that are
formed.

As a result, there is an accumulation of free
radicals in the cell so that there is an imbalance between
the productions of free radicals with antioxidants. As a
result of this imbalance, between the formation of free
radicals (reactive oxygen species = ROS) with the
required antioxidants, there will be damage to body
tissue called oxidative damage. ROS can attack all types
of biomolecules, especially unsaturated fatty acids,
which are important components of the phospholipids
that make up cell membranes.

When free radicals, especially hydroxide
radicals, react with these unsaturated fatty acids, there
will be a chain reaction known as lipid peroxidation.
Decomposition of lipid peroxidation will produce
hydroperoxides which will affect membrane function.
One of the products of this hydroperoxide is MDA which
is a marker of oxidative damage that can be inhibited by
giving antioxidants from outside the body.

The effect of dadih on MnSOD levels in
kidney tissue in kidney aging

As a result of aging, mitochondria lose their
function as transporting hydrogen and electrons,
resulting in the accumulation of free radicals in cells.
Under normal circumstances, this can be overcome by
increasing the production of antioxidant enzymes in the
body. However, in aging, there is also a decrease in
the production of antioxidant enzymes which will cause
an increase in ROS in the body and cause oxidative
damage.

To overcome this situation, exogenous
antioxidants are needed. The gifts given in this study
have been shown to be antioxidants themselves,
while also being able to stimulate the host's
antioxidant system and can increase antioxidant
activity effectively.

MnSOD is believed to be an antioxidant that
functions as a superoxide radical scavenger, where
mice lacking MnSOD expression will die within the age
of 10-21 days. LeBlanc et al. (2011) found that the
administration of L. casei BL23 produced SOD in mice
that were engineered to suffer from Crohn’s disease
so that they experienced rapid recovery compared to
groups who did not get L. casei BL23 [10].

In the body, superoxide is formed through
enzymatic and non-enzymatic processes such as
transport electrons in the mitochondria hydroxylation
reaction in the endoplasmic reticulum, xanthine oxidase
reaction in the formation of uric acid, and auto-oxidation
of catecholamines which are all important biochemical
processes for the survival of the body’s physiological
processes. MnSOD enzymes function to change
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the superoxide formed in the metabolic process into
peroxide (H,0,).

Pure dadih does not have the ability as a
catalase to capture Fe,” and Cu,” metal ions so that
the formation of hydroxyl radicals still occurs, which will
cause an increase in lipid peroxidation which results
in MDA. This is different from the research of Lee
et al. (2005) and Ahire et al. (2013), which can increase
flatfoot Fe and Cu ions in the administration of L. casei
KCTC 3260 and Lactobacillus helveticus CD6 [11,12].

From the results of the study, it showed dadih
can reduce MDA levels in old kidney tissue, where this
reduction is very significant between groups who get
dadih both 1 x 4.5 grams per day and groups who get
dadih 2 x 4.5 grams per day compared to groups that
do not get dadih . However, there was no difference
in decreasing MDA levels in renal tissue in the group
that received 1 x 4.5 gram per day and the group that
received 2 x 4.5 gram per day and dadih can increase
the expression of MNnSOD in old kidney tissue, where
this increase is very significant between groups who get
dadih 1 x 4.5 grams per day or groups who get dadih 2
x 4.5 grams per day compared to groups that do not get
dadih. The increase in the expression of MnSOD that
was higher was also very significant in the group that
received dadih of 2 x 4.5 grams per day compared to
the group that received dadih of 1 x 4.5 grams per day.

Conclusion

From the results of the study, it can be
concluded that dadih reduced MDA levels and increased
the expression of MNSOD in aging kidney tissue.
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