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ABSTRACT

Red cabbage (Brassica oleracea var. Capitata f. Rubra) is a vegetable widely used in Indonesian cuisine. Red cabbage is rich
in anthocyanins so it can be used to reduce SGPT levels in drug induced liver injury (DILI). This study aims to determine the
effect of red cabbage juice on SGPT levels in acetaminophen-induced liver injury. The methods In this post-test only control
group study, male Wistar rats (300g) were randomly divided into 5 groups (K1-K2-K3-K4-K5). Acetaminophen was given to
induce liver injury in rats. The rats were treated with the cabbage juice (at the dose of 0.5g/ml or 0.7g/ml or 0.9g/ ml. Data
were analyzed using One way ANOVA and LSD post hoc test. The results Mean SGPT levels for K1, K2, K3, K4, K5 was
58.43 £ 7.18 Ul / L, 71.20 £ 9.13 UI/L, 55.73 + 9.51 Ul / L, 72.80 + 3.47 Ul /L, 72.63 £ 3.01 Ul /L, respectively. One way
ANOVA resulted in p=0.00 (p <0.05). The post hoc LSD test showed a significant differences (P <0.05) between all groups

except between groups K1-K3, K2-K4 and K2-K5 (p> 0.05). the conclusion Red cabbage juice can reduce SGPT in
acetaminophen induced liver injury in rats. The most effective dose was 0.5 g/ml.
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INTRODUCTION

Red cabbage (Brassica oleracea var.
capitata f. rubra) is a group of vegetables that have
many benefits for the body. Cabbage has several
variations, including white cabbage and red cabbage.
Red cabbage is rich in anthocyanins, which is a
subclass of flavonoids that have beneficial for
treating and preventing inflammation. The levels of
anthocyanins in red cabbage are higher than in white
cabbage, so people have long used red cabbage as
traditional medicine (Pandey and Rizvi, 2009).

Drug-induced liver injury (DILI) is a
condition of liver damage caused by using drugs that
are not following the rules of use. In Indonesia, DILI
is an iceberg phenomenon that will affect morbidity
and mortality rates. Recently, red cabbage extract has
also been proven to be a hepatoprotection (El-
Motaleb el-Mowafy, 2012). In the previous studies,
the use of methanol content for extract making has a
toxic effect if used for more than 240 ml/kg, the use
of the extract is still classified as difficult to apply in
the community, and the use of red cabbage juice

needs to be considered (Ashurst and Nappe, 2018).
The use of juice can increase anthocyanin levels in
plasma so that it will increase the effectiveness of
antioxidants (Zeitschrift, 2014).

The liver is one of the largest organs in the
body with the main function of the metabolism of
various substances and detoxification. Due to
continuously exposed to toxic substances such as
drugs, the liver can experience anatomical,
physiological, and histological disorders due to
inflammatory reactions and oxidative  stress
experienced by the liver cells. This disorder is called
drug-induced liver injury (DILI). The diagnosis of
DILI can be made by increasing levels of glutamic
pyruvic transaminase serum and glutamic oxaloacetic
transaminase serum by more than three times the
normal  limit  valuations  (Wolkoff, 2010).
Acetaminophen is a type of drug that is hepatotoxic.
The use of acetaminophen as an antipyretic and
analgesic drug in society is still high. The incidence
of DILI in Iceland reaches 19.1% per 100,000
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population, while in France the incidence of DILI
reaches 13.9% of cases per 100,000 population
(Licata et al., 2017). The incidence of DILI in
Indonesia, which was recorded by the Food and Drug
Administration (BPOM) in 2002-2005, was 175 DILI
cases due to acetaminophen induction out of 201
DILI cases in total. However, Cahaya and Mutia's
research (2014) shows that drug trends that cause
DILI are different in each region. The use of
hepatotoxic drugs in Indonesia is still high, in
Bandung, the use of hepatotoxic drugs is 80.4% and
the most frequently used drug is acetaminophen,
which is 22%. Incomplete data collection on all DILI
cases with lack of regulation and medication
adherence allows the number of patients with DILI
due to the induction of acetaminophen is bigger than
the data collection, which will increase morbidity and
mortality. Therefore, further research is needed to
reduce morbidity and mortality due to DILI (Cahaya
and Mutia, 2014).

The use of acetaminophen that not following
doctor's recommendations can cause liver toxicity
and induce the production of various enzymes such
as Serum Glutamic Pyruvic Transaminase (SGPT),
Serum Glutamic Oxaloacetic Transaminase (SGOT),
Alkali Phosphatase (ALP), and gamma-glutamyl
transferase (YGT). The increase in these enzymes
indicates cellular leakage and cellular damage to the
liver function due to the increase in Reactive Oxygen
Species (ROS) induced by N-acetyl-benzo-quinone-
imine (NAPQI). NAPQI is a toxic metabolite of
acetaminophen. An increase in NAPQI can occur due
to an imbalance in the amount of NAPQI and
glutathione. This condition can be prevented by
giving antioxidants, one of which is anthocyanins.
Anthocyanins have properties as hepatoprotector by
reducing oxidants and increasing glutathione, which
can deplete NAPQI thereby reducing inflammatory
reactions in the liver. SGPT levels are more sensitive
to liver damage (Yoon et al., 2016). Previous
research has shown that the anthocyanin content in
roselle flowers can act as a hepatoprotector (Suganda,
G., 2010).

Flavonoids are pigment compounds in plants
that are synthesized from phenylalanine. Flavonoids
have benefits like antioxidants, anti-inflammatory,
and anti-allergic. Red cabbage (Brassica oleracea var.

Capitata f. Rubra) is also a plant that is rich in
anthocyanins with levels of 63.50 mg/100g
foodstuffs (Koztowska and Szostak-wegierek, 2014).
Anthocyanins are a subclass of flavonoids. Based on
research by EI-Motaleb el-Mowafy (2012), red
cabbage extract with or without cysteine has been
shown to reduce levels of SGPT, serum glutamic
oxaloacetic ~ transaminase  (SGOT), alkaline
phosphatase (ALP), and gamma-glutamyl transferase
(GGT) in white albino rats which were induced by
acetaminophen 2g/kg for 60 days. However, research
on the effectiveness of red cabbage juice as a
hepatoprotective effect is still restricted. Therefore,
this study wanted to prove whether red cabbage juice
could affect SGPT levels in acetaminophen-induced
liver damage.

MATERIAL AND METHODS

This is experimental research with a post-test
control group design which was carried out in
November-December 2018. This research has
received approval from the Bioethics Commission of
the Faculty of Medicine UNISSULA with ethical
clearance N0.357/1X/2018/Komisi  Bioetik. The
sample consisted of 30 male Wistar rats kept in the
Experimental Animal Laboratory of the Faculty of
Medicine Diponegoro University, Semarang, which
were divided into 5 groups. The first group (K1) is a
negative control group; male Wistar rats fed standard
feed for 14 days. Group 2 (K2) was a positive control
test group; male Wistar rats fed standard feed,
distilled water, and acetaminophen. Group 3 (K3)
was the first treatment group; the rats were given
standard feed, distilled water, red cabbage juice with
a dose of 0.5 g/ml, and acetaminophen. Group 4 (K4)
is the second treatment group; male Wistar rats given
standard feed, distilled water, red cabbage juice at a
dose of 0.7 g/ml, and acetaminophen. Group 5 (K5)
is the treatment test group 3; male Wistar rats given
standard feed, distilled water, red cabbage juice at a
dose of 0.9 g/ml, and acetaminophen. Standard
distilled water was given for 14 days. Acetaminophen
was given twice with 16 hours’ time period for each
administration. SGPT level was analyzed using an
Alanine aminotransferase activity assay kit at the
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The independent variable of this study was
red cabbage juice (Brassica oleracea var. capitata f.
rubra). Red cabbage juice is a piece of local red
cabbage leaves that cut into small pieces and scaled
as much as 50 grams for a dose of 0.5 g/ml, 70 grams
for a dose of 0.7 g/ml, and 90 grams for a dose of 0.9
g/ml. Each added 100 ml of distilled water at room
temperature, then blended to smooth and filtered until
there are no macro-sized residues. Each dose of red
cabbage juice was given to mice with 2.5 ml of
stomach swab twice a day in the morning and
evening. The dependent variable of this study is the
level of SGPT. SGPT level within mg/dl units in
blood samples of male Wistar rats was taken from the
ophthalmic vein. The precondition variable of this
study was the provision of acetaminophen to increase
SGPT levels. Acetaminophen is given 3 ml with a
dose of 300 mg with a span of 16 hours orally to
cause liver damage.

The decision of the dose of acetaminophen in
male Wistar rats based on the research of lyanda and
Adeneyi (2011); a dose of 1000 mg/kg of
acetaminophen in 16 hours can cause microsomal
damage to the liver and increasing liver enzymes.
The dose given to mice that weighed 300 grams is

SGPT Levels (IU/L)

Group

Figure 1. The graph of the mean SGPT level bar. K1:
negative control, K2: positive control, K3: dosage 0,5
g/ml, K4: dosage 0,7 g/ml, K5: dosage 0,9 g/ml

Based on Figure 1, it is shown that the mean
SGPT level in the negative control group (K1) was
58.44 Ul / L, while the mean positive control group
(K2) was 71.20 Ul / L. In the treatment group, the
lowest average was in the group with red cabbage
juice 0.5 g/ml with a mean of 55.74 IU/L. The
distributions of the SGPT levels data from the five
groups were analyzed using the Shapiro-Wilk test,
while the homogeneity by the Levene test. The
results of the normality test in the five research
groups are shown in Table 1.

Table 1. Results of the normality test of Saphiro-
Wilk and Levene test
Normality Test Levene Test

300 m%. TheSacetarIn(;nophen ;Ngs_ usgc(;l) in a dgog Group Result Result
mollsage orm (Sanmol drop) containing 60 mg per 0. K1 0.264% 0.054*
. . K2 0,106*
The data obtained was carried out by a
descriptive test to determine the mean and standard K3 0.870*
deviation. After the descriptive test, the normality test K4 0,443*
is applied using the Shapiro-Wilk test, and the K5 0,593*

homogeneity examined by the Levene test with a
normal and homogeneous distribution. Furthermore,
the one-way ANOVA test resulting in p <0.05,
followed by the LSD posthoc test.

RESULTS AND DISCUSSION

The research data obtained were the SGPT
levels of all research subjects. The mean SGPT levels
in the 6 groups are described in Figure 1.

Note: *= normal and homogeneous data distribution
(p> 0.05)

The results of the normality test on the five
data obtained normal data distribution results with
(p> 0.05). The results of the homogeneity test with
the Levene test showed p results of 0.054 (p> 0.05),
which indicates that the variance of the SGPT data in
the five groups was homogeneous.

SGPT levels from the five groups met the
requirements for a parametric test with the one-way

174



Volume 3 No. 1 Oktober 2020
ISSN : 2622-6111

é Borneo Journal Of Medical Laboratory Technology

BJMLT

ANOVA test. The results of the one-way ANOVA
test are shown in table 2.

Table 2. One-way ANOVA hypothesis test results

Group Mean (UI/L) £ P

SD value

Negative 58,43 (7,18) 0,000*

control (K1)

Positive 71,20 (9,13)

control (K2)

Dosage 0,5 55,73 (9,51)

g/ml (K3)

Dosage 0,7 72,80 (3,47)

g/ml (K4)

Dosage 0,9 72,63 (3,01)

g/ml (K5)

Note: *= significant difference (p <0.05)

The results of the one-way ANOVA test with
a value of p = 0.000 (p <0.05) showed that at least
two groups of data had significant mean differences.
Furthermore, the LSD post hoc test was conducted to
determine which groups had significant differences.
The results of the post hoc LSD test are shown in
table 3.

Table 3. Post hoc LSD test result

Group K1 K2 K3 K4 K5
K1 - 0,004* 1,512 0,002* 0,002*
K2  0,004* - 001* 0,695 0,726
K3 0,512 0,001* - 0,000* 0,000*
K4 0,002 0,695 000* - 0,966
K5 0,002 0,726 000* 0,966 -

Note: *= significant difference (p <0.05)

Based on the results of the posthoc LSD test
in table 3, it shows that there is a significant
difference (p <0.05) between K1 and K2, between K1
and K4, K1 and K5, between K2 and K3, between K3
and K4, also between K3 and K5. However, there
was no significant difference (p> 0.05) between K1
and K3, between K2 and K4, also K4 and K5.

Anthocyanins are the colors of orange, red
and purple in fruits and vegetables. Apart from being
a color giver for fruits and vegetables, anthocyanins
also have benefits as anti-inflammatory, anti-cancer,
anti-obesity, anti-diabetic, neuroprotective, and
antioxidant (Li et al., 2017). Flavonoids act as
antioxidants and anti-inflammatory by inactivating

carcinogens, inhibiting cell proliferation, accelerating
DNA repair, and reducing oxidative stress
(Koztowska  and Szostak-wegierek, 2014).
Anthocyanins are a subclass of flavonoids that can
act as a potent anti-inflammatory. The anthocyanin
structures found in red cabbage are Cyanidine-3-O-
diglucoside-5-O-glucoside, Cyanidine-3-O-(p-
coumaroyl) diglucoside-5-O-glucoside, Cyanidine-3-
O-(feruloyl) diglucoside-5-O-glucoside, Cyanidine-3-
O-(sinapoyl) diglucoside-5-O-glucoside, and
Cyanidine-3-glucoside. This structure can reduce free
radicals and trigger the formation of glutathione
(GSH) (zZhang et al., 2017).

Based on previous research regarding red
cabbage extract made with 600 ml of 80% methanol,
it is proven to have a hepatoprotector effect (EI-
Motaleb el-Mowafy, 2012). However, the use of
alcoholic substances in the manufacture of extracts
can reduce oxidant absorption so that it will reduce
the effect of antioxidants (Waszkowiak and
Gliszczynska-Swigto, 2016). Previous research on
the effectiveness of antioxidants and anthocyanin
components in red berry juice shows that giving red
berry juice can increase anthocyanin absorption
because the administration in the form of juice will
increase the active component of anthocyanins in
plasma so that it will increase the antioxidant effect
(Zeitschrift, 2014). The anthocyanin components in
red cabbage and red berries are the same, therefore it
is possible to use red cabbage in the form of juice to
increase the effect of anthocyanins. In previous
studies, giving red cabbage juice with a concentration
of 50%, 70%, and 90% can reduce body weight, total
cholesterol, and LDL (Wulandari, 2015).

The results of this study indicate that red
cabbage juice can reduce SGPT levels in Wistar rats
induced by acetaminophen as evidenced by the one-
way ANOVA test with a value of p = 0.000 (p
<0.05). This is supporting the research of EI-Motaleb
el-Mowafy (2012) which shows the effect of
anthocyanins in red cabbage extract on SGPT levels
of Wistar rats. The effect of anthocyanins on SGPT
levels in Wistar rats was also proven by research by
Elijah et al. (2017) which proved that there was a
significant decrease in SGPT levels in Wistar rats
induced by acetaminophen at a dose of 750 mg/kg
after being given rosella flower extract. The
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components of  Cyanidine-3-O-diglucoside-5-O-
glucoside and Cyanidine-3-glucoside found in red
cabbage anthocyanins can bind ROS and enhance
GSH production, which will reduce NAPQI levels
and reduce inflammation in hepatocytes that are
marked by a decrease in SGPT levels (Wiczkowski et
al., 2013; Wang et al., 2017).

After the post hoc test was carried out, there
was a significant difference between the positive
control group and the negative control group (p
<0.05) indicating that the administration of
acetaminophen at a dose of 300 mg twice in 16 hours
could increase ALT levels. This increase is due to the
administration of 300 mg acetaminophen 2 times
with a period of 16 hours which can cause mild liver
damage that is marked by an increase in liver
enzymes, one of which is SGPT (lyanda, A. and
Adeniyi, F., 2011). Mild liver damage that results
from taking excessive doses of acetaminophen is
called DILI. The wuse of excessive doses of
acetaminophen can lead to GSH depletion increasing
NAPQI metabolites. The binding of NAPQI with
hepatic cells results in an inflammatory reaction
which can induce the release of ROS resulting in
cellular damage. Cellular damage to the liver
promotes the release of hepatic enzymes, one of
which is SGPT (Yoon et al., 2016).

There was a significant difference between
K2 and K3 with a value of p = 0.001 (p <0.05), while
there was no significant difference between K1 and
K3 with p = 0.512 (p> 0.05). These show that
clinically, red cabbage juice at a dose of 0.5 g/ml can
reduce the SGPT levels of male Wistar rats induced
by acetaminophen due to the anthocyanin content of
red cabbage.

Statistically, there is a significant difference
between K4 and K5 on K3 with a value of p = 0.000
(p <0.05) and p = 0.000 (p<0.05). There was no
significant difference between groups K4 and K5
against K2 with a value of p = 0.695 (p>0.05) and p =
0.726 (p>0.05). These data indicate that clinically
there was an increase in SGPT levels in Wistar rats
induced by red cabbage juice at a dose of 0.7 g/ml
and 0.9 g/ml close to SGPT levels in rats that given
acetaminophen only. Based on research by Nielsen et
al. (2003) conducted on animals that given purified

blackcurrant juice at a dose of 256 mg/animal that
had lower plasma Cyanidine-3-glucoside levels than
animals which received a dose of 182 mg/animal, this
shows that the higher the concentration of
anthocyanins given, the lower the absorption of the
component. The use of antioxidants at high doses can
cause changes in the effect of antioxidants into
prooxidants and disrupt the stability of cell redox
reactions that will increase the concentration of ROS.
Increased ROS can cause cell mitochondrial
dysfunction, which can lead to cell damage and cell
death (Bohn and Bouayed, 2010). Based on statistical
data and existing theory, it concluded that clinically,
giving red cabbage juice at high doses can cause an
increase in ALT levels.

CONCLUSION

Red cabbage juice is a vegetable that
contains anthocyanins which can function as
antioxidants. The administration of red cabbage juice
can reduce SGPT levels in male Wistar rats that have
liver damage due to acetaminophen induction, the
most effective dose is 0.5 g/ml. It is suggested that
further research on quantitative research based on the
concentration of anthocyanin content in red cabbage
juice, research on anthocyanin activity in red cabbage
juice with parameters 1,1-diphenyl-2-picrylhydrazyl
(DPPH) and malondialdehyde (MDA), research on
the toxicity of red cabbage juice, and studies with
other parameters such as immunohistochemistry
(IHC) and histopathology.
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