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ABSTRACT

Background: Mancozeb (Mz) is one of the poisoning chemical
substances that cause the liver injury oringa leaf (Mo) contains
antioxidant to muffle the free radical. The objective of this study is to
know the effects of Mo leaf in reducing the level of LI of Wistar rat
induced by Mz through an antioxidant mechanism.

Method: [t was an experimental study by using 24 randomized Wistar
rats. Group | was terminated at the beginning of the study as the basis
of necrosis index. Group Il was treated as the control group. Group lll
was exposure with Mz started at day 11 until day 20. Group IV was
given Mo started at the day 1 until day 10 and prior to giving Mz until
day 20. The overall blood rats in Group II-IV were aspirated prior to and
after study in measuring MDA, ALT, GPx, CAT, and SOD. The necrosis

index was measured at the end of the study. The data were analyzed
by unpaired t-test and linear regression.

Results: There was no Llin the Group | and II. MDA level increase in Group
IV (9.67 nmol/ml), but lower than Group Il (45.05 nmol/ml; p = 0.006).
The decrease of level of GPx, CAT, and S0D in GEip IV (0.07 nmol/ml;
0.48 nmol/ml; and 81.5U/ml), which was lower (p=0.008; p=0.004; and
p=0.0001) than Group Il (0.23 nmol/ml; 0.86 nmol/ml; and 140.9 U/ml).
Necrosisindexand ALT levelincrease in Group IV (4.42; 25.1 u/l) was lower
(p=0.04; p=0.0001) than Group lll (8.56 and 67.4 u/l). A multivariate test
result that SOD was the most beneficial towards the LI status.
Conclusion: Mo can reduce the LI level in Wistar rats induced by Mz
through the decrease rate of endogen antioxidant of SOD.
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BACKGROUND

Liver injury (LI) is a liver disorder marked by the
increase of serum level in alanine aminotransfer-
ase (ALT) of the blood as well as the presence of
necrosis.'

Etiology is divergent including viral or bacterial
infections, alcohol poisoning, trauma, drugs or
certain chemicals such as pesticides.” One of pesti-
cide groups that may cause LI is a carbamate, e.g.
mancozeb (Mz).”' The previous study showed that
MzgFgld increase the ALT enzyme levels and trig-
ger oxidative stress. Oxidative stress is characterized
with the increase of malondialdehyde (MDA) level
and the signiﬁ decrease of endogenous antiox-
idants namely superoxide dismutase (SOD) serum,
catalase (CAT) and glutathione peroxidase (GPx).”

Considerable farmers remain using pesticides
excessively; however, they may have an adverse
impact on health. The prevalence of liver injury
keeps rising in Brebes, from 90 patients in 2011
to 251 in 2013. There were 96.3% of the patients
coming from the onion agricultural centers that
considerably use Mz." The farmers in Brebes have
a particular habit i.e. storing seeds of onion in the
kitchen. The onion’s seeds that have been sprinkled
with Mz are placed on top of the stove where this
habit led to food prepared in the kitchen easily

pen access: www.balimedicaljournal.org and ojs.unud.ac.id/index.php/bmj
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contaminated by Mz. A study conducted by Bertini
et al. showed that the toxic effects of Mz increase
during cooking or heating process.®

The body’s physiological system has an ability
to reduce cell damages due to oxidative stress.” The
body needs extra protection mechanisms during
its weak condition or too many exposures against
reactive oxygen species (ROS). Additional protec-
tion can be obtained by consuming antioxidants
made from herbal ingredients.*” A lot of herbal
ingredients have been developed into a supple-
ment, such as Moringa oleifera (Mo) originally
grown in South Asia. Mo is promoted to have a
high potential of medicinal value."” The purpose of
this study is to prove that the grade of LI in Wistar
rats induced by Mz can be reduced by giving Mo
leaf powder. In addition, this study also aims to
know the antioxidants mechanisms of Mo leaf
powder.

MéI'ERIAL AND METHOD

It was an experimental study with Randomized
Pretest-Posttest Parallel Control Group Design
which conducted in Unit IV Integrated Research
and Experiment Laboratory, since September-
December 2015. The Wistar rats with 300 to 400 g
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bodyweight and 12 to 16 weeks-old were adapted
for 1 week. The sample size was in accordance
with the requirements of the O in which each
group has 6 mice. 24 healthy mice were randomly
divided into 4 groups. The Group I as a baseline
was terminated on the first day. Group II as a
control group was given only water and pellets ad
libitum until day 20. Group III, in the first day till
day 10, just got water + pellets ad libitum; mean-
while, on days 11 to 20, they got the exposure of
Mz at 313 mg/kg of bodyweight. Group IV, in
the first day until day 10, was given Mo 500 mg/
kg of bodyweight followed by the exposure of Mz
at 313 mg/kg of bodyweight until day 20. The Mo
leaf powder was purchased from the industry of
Indonesia Moringa, Blora. Mz of Dithane M-45*
trademark was acquired from a pesticide store in
Brebes. Mo leaf powder and Mz were dissolved
in distilled water and then given to experimental
animals using a stomach sonde.

The Group I samples was terminated under
anesthesia either at the beginning of the study.
Their liver tissues were taken out and examined
as the baseline data of necrosis index. The blood
of all samples of Group II, III and IV was aspi-
rated to measure the levels of MDA, SOD, CAT,

Table 1 The results of Research Variable Measurement

GPx and ALT. The overall blood samples that
could survive until the end of the study were aspi-
rated to measure the variables aforementioned.
Afterward, all samples were terminated to take
out and examine their liver tissue in the labora-
tory of Anatomy Pathology, Faculty of Veterinary
Medicine, UGM Yogyakarta. The indicators of
antioxidant status were MDA, SOD, GPx and CAT.
MDA level was measured using a spectrophotom-
eter and observed using a light microscope. The
levels of SOD, GPx and CAT were measured using
Enzyme Linked Immuno-Sorbent Assay (ELISA).
LI indicator was the necrosis index and ALT level.
The necrosis index was examined by histolog-
ical examination using H & E staining method.
Meanwhile, the ALT enzyme level was measured
using Vitros 250.

This unpaired t-test was applied in this study
to test the hypothesis; meanwhile, the paired
t-test was used to analyze the pretest and posttest.
Whereas, the multivariate test was used to test
the linear regression. The Health Research Ethics
Committee has approved this st registered in
number; 458/EC/FK-RSDK/2015, Medical Faculty
of Diponegoro University, Dr. Kariadi Hospital,
Semarang, Indonesia.

Variables and Groups Pretest Posttest Delta (4) p'
MDA Level (nmol/mL)

Group I11 12.00 £ 1.78 57.03 £ 18.43 0.002 45,04 £19.51 0.006
Group IV 1222 + 1.57 21.89 £ 6.19 0.008 9.67 £5.61 "

GPx Level (Umol/mL)

Group 11 2.09 +0.07 1.86 + 0.10 0.001 -0.228 + 0.08 0.009
Group IV 2.09 +0.08 2.02+0.05 0.115 -0.068 + 0.09 =
CAT Level (nmol/mL)

Group I11 2,100 + 0.84 1.18 + 0.04 0.0001 -0.86 + 0.0.05 0.008
Group IV 2.097 £ 0.19 1.62 £ 0.39 0.003 -0.48 £0.22 -
SOD Level (U/mL}

Group 11 2034+ 49 625+ 14 0.0001 -1409+£58 0.0001
Group IV 203.5+5.5 1220+ 11.0 0.0001 -81.5+7.0 i
ALT Level (U/L)

Group 11 22.2+6.8 89.6+11.3 0.0001 67.4 + 14.6 0.0001
Group IV 223%6.5 474+ 7.6 0.003 25.1%11.1 .
Necrosis Index

Group III 0 267+ 1.5 0.007 267+15 0.040
Group IV 0 0.83+1.2 0.141 08312 -

The result is average + 5Dy

The comparison result of pretest-posttest and paired t-test;
" The comparison result of delta and Unpaired t test.
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RESULTS

The overall rats remain survived during the study
in Group II-IV. The invalidity sources such as
history, maturation, co-interventions, survival,
mortality and contamination in this study were
controlled. There is no liver tissue changes found
on microscopic observation in the Group I and II.
Meanwhile, the liver injury (LI) was suggested in
the Group III and IV after Mz exposure. In addi-
tion, the changes of MDA, GPx, CAT and SOD
levels at the beginning and the end of the study was
not significant and did not affect the liver cells in
Group IL It can be said that the component of time
(maturation) did not play any role in liver damage.
Therefore, subsequent analysis to assess the effec-
tiveness of Mo would merely compare Group III
and IV. The results of variable measurement are
presented in Table 1.

This study showed that the increase of the MDA
evel in Group IV was low than Group IIL. The
increase of necrosis index in Group IV was lower
than Group III and not sig ant;y different (P =
0.115). The increase of ALT [g&el in Group IV was
lower than Group III and signf@antly different
(P < 0.001). The decrease of GPx level in GrougglV
was lower than Group III. The decrease CAT level
in Groug'V was lower than Group III. The decline
of S@P level in Group IV was lower than Group II1
and significantly different (P < 0.001).

The effect of Mo antioxidant in preventing liver
injury among the Wistar rats can be found out
through the analysis of the antioxidant status in
relation to LI status. The linear regression analysis
was conducted with the previous method. There is
a strong and significant correlation between antiox-
idant status and each LI variable status, as presented
in Table 2.

Table 2 The correlation of ALT variable and intermediator variable

ORIGINAL ARTICLE

This study showed variable of ALT level were
positively correlated to MDA level and the necrosis
index. The correlation of ALT to GPx level, CAT
and SOD was negative. The results of linear regres-
sion between ALT variable and each intermediator
variables indicated that the most influential variable
was SOD (ANOVA, p=0.0001) with the equation
ALT=3.04 - 0.41 SOD. Adjusted R*=0.707 meant
that SOD variable had 70.7% influence towards
the change of ALT variable. Other Mo antioxidant
contents such as flavonoids, vitamin C, E, and A
possibly affected changes in ALT variable, beyond
the SOD variable.

DISCUSSION

The MDA level increased due to exposure of
Mz. These results are consistent with previous stud-
ies which stated that MDA level increased due to
exposure of Mz on rat liver.”'""'"* This can happen
since Mz is decomposed i CS, and ETU which is
pro-oxidant; therefore, it can trigger the formation
of free radicals such as H.S, and CS,."*'"" The free
radicals formed will be neutralized ISy the endog-
enous antioxidant as the liver defense. However,
when the free radical exceeds the capability of liver
defense, the oxidative stress occurs and MDA level
increases."”

Giving Mo c@significantly inhibit the increase
of MDA level. These results are consistent with
some previous studies stating that Mo has antiox-
idant activity that can inhibit the increase of MDA
level among the mice exposed to cigarette smoke,
acetaminophen or CCl,.'*""!*

The contents of Mo antioxidant, phenolic
compounds, various minerals, and vitamins, along
with endogenous antioxidant system may inhibit
the increase of MDA level.*'*'"*" The phenolic

ALT Delta MDA Delta GPx Delta CAT Delta SOD Delta  Nekr Delt

ALT Delta P. Correlation 1 0.629 -0.692 -0.609 -0.851 0.654

P 0.005 0.001 0.007 0.000 0.003
MDA Delta P. Correlation 0.629 1 -0.645 -0.549 -0.727 0.505

P 0.005 0.004 0.018 0.001 0.033
GPx Delta P. Correlation -0.692 -0.645 1 0.719 0.713 -0.563

P 0.001 0.004 0.001 0.001 0.015
CAT Delta P. Correlation -0.609 -0.549 0.719 1 0.740 -0.624

P 0.007 0.018 0.001 0.000 0.006
SOD Delta P. Correlation -0.851 -0.727 0.713 0.740 1 -0.706

P 0.000 0.001 0.001 0.000 0.001
Nekr Delta P. Correlation 0.654 0.505 -0.563 -0.624 -0.706 1

P 0.003 0.033 0.015 0.006 0.001

gblished by DiscoverSys | Bali Med 1 2017; 6(2): 427-431 | doi: 10.15562/bmj.v6i2i.618 429
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Table 3 The results of linear regression test of delta-dependent variable of ALT and intermediator variables (MDA,
Necrosis Index, GPx, CAT and SOD)
Delta ALT
P Necrosis ] ] P p
R R? AdjustedR* pAnova € MDA Coeff |Index Coeff GPx Coeff CAT Coeff SOD  Coeff
0.865  0.748 0.644 0.003 692 -0.05 087 1.17 079  -5425 033 1379 052 -0.37  0.02
0.865  0.748 0.670 0.001  6.77 - - 1.19 078 -51.86 031 1352 051 -0.36 001
0.864  0.746 0.692 0.0001 633 - - - - 55107 030 1199 0.10  -0.38  0.003
0.859  0.739 0.704 0.0001  3.49 - - - - -38.74 037 - - <035 0.002
0.851 0.724 0.707 0.0001  3.04 - - - - - - - - -0.41  0.0001

Equivalence — ALT = 3.04 - 0.41 SOD
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compounds can act as a reductant through the
capture of singlet oxygen and hydrogen atom
donor. The content of vitamins in Mo can directly
bind or neutralize the free radicals as the metabo-
lism results of Mz,

In this study, giving Mo inhibits th@ilecrease
of levels of GPx, CAT, and SOD. These results are
consistent with previous studies stating that the
antioxidant content of Mo leaf powder can inhibit
the GPx, CAT, and SOD level reduction in mice
exposed with acetaminophen or CCIl,.""" This can
occur due to the antioxidant activity of Mo in the
form of minerals can help activation of SOD, GPx,
and CAT."

Giving Mo inhibits theuncrease of necrosis
index significantly. These results are consistent
with results of previous studies stating that the
antioxidant activity of Mo can inhibit histological
changes of rat liver induced by acetaminophen or
CCI,.""* This occurs since the antioxidant activity
of Mo along with endogenous antioxidant system
are able to reduce the oxidative stress.’ The free
radicals bound and suppressed by antioxidants of
Mo can prevent damage to DNA and proteins, and
further can prevent the mitochondrial dysfunction
and necrosis of liver cells.**!

Giving M@inhibits the increase of ALT level
significantly. These results are consistent with the
results of previous studies stating that Mo can
inhibit the increase of ALT levels in mice induced
by Acetaminophen or Diclofenac. This phenome-
non occurs because the antioxidant activity of Mo
along with endogenous antioxidants can reduce
the oxidative stress. Therefore, damage to the cell
membrane and mitochondrial dysfunction in
liver cells can be minimized. The decrease in cell
membrane damage will reduce the release of ALT
into the blood.**"*

Mo can lessen the level of LI through its anti-
oxidant activity along with endogenous antioxidant
by reducing oxidative stress.” The content of Mo
in the form of phenolic compounds and vitamin

plays a role in the direct defense mechanisms of
the liver by binding or neutralizing the free radi-
cals."”*" The mineral content of Mo acts indirectly
by activating the endogenous antioxidant.” The
role of endogenous antioxidants is to reduce the
free radicals and prevent the formation of new free
radicals. 8D can convert superoxide anion into
H,O, by the cytosol and mitochondria. Hydrogen
peroxide (H,0,) formed is reduced into water by
CAT in peri:;xi‘:iomes and GPx in the cytosol and
mitochondria,'**

The multivariate test indicated that the most
influential variable on the dependent variable, ALT,
was SOD (70.7%). In order to work, SOD which
has been present(gEy the body requires minerals
activation such as manganese (Mn), zinc (Zn), iron
(Fe) and copper (Cu). Mo contains those minerals
altogether, so that the activation of SOD enzyme
is more maximal than the endogenous antioxidants
such as GPx or CAT.” The role of antioxidants in
addition to endogenous antioxidants SOD, in
preventing LI has not been investigated; therefore,
it is not well described yet.

Antioxidant activity of MO, as well as endoge-
nous antioxidants, can prevent the oxidative stress
and further can prevent mitochondrial dysfunction
and inhibit liver cell necrosis. The under-controlled
necrosis can prevent LI

The funding of this study is purely from the
researcher, and no funding is from the sponsor
or any party, either the parties concerned or not
concerned.

CONCLUSIONS AND
RECOMMENDATIONS

Giving Mo leaf powder is proven to reduce the level
of LI among the Wistar rats induced by Mz throfigh
activation of endogenous antioxidants SOD. The
results of this study showed that the effect of Mo
leaf powder in reducing the level of LI indirectly
through the activation of endogenous antioxidants

gblished by DiscoverSys | Bali Med J 2017; 6(2): 427-431 | doi: 10.15562/bmj.v6i2i.618
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SOD was 70.7%. The direct mechanism for the
other 20.3% is probably the direct effect of anti-
oxidants contained in Mo such as vitamin C, A, E,
and flavonoids. Antioxidant activity of Mo has not
been indirectly studied; therefore, it needs further
research to explain the role of the contents.
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