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Staphylococcus aureus is a Gram-positive bacterium that causes inflammation such as
mastitis in the breast. Breast mastitis can occur in nursing mothers and requires first
aid or initial treatment. Herbal ingredients can be utilized because they are easily ob-
tained and can be prepared by the community themselves. The study aimed to analyze
the effectiveness of soursop leaf extract on IL-6 levels in mammae of female rats Sprague
dawley induced by S. aureus. The study was divided into four groups consisting of five
rats that were induced by S. aureus 2 x 107 CFU/ml. Group I was given 0.5% Na.CMC,
Group II gave 45 mg/kgBW cefadroxil antibiotics, group III administered 100 mg /
kgBW soursop leaf extract, and group IV administered soursop leaf extract combined
with cefadroxil. Each group was given treatment twice a day for 5 days. IL-6 levels were
measured on days 3 and 6. The results of this study showed IL-6 levels in group III were
7.50 * 1.74 pg/ml on the 3rd day, and 4.51 * 1.47 pg/ml on the 6th day. The results
showed there were differences in IL-6 levels in group III (p = 0.037). Soursop leaf extract
can be used as a therapy for mastitis caused by S. aureus.

INTRODUCTION

the first 6 weeks after the baby is born (most often

Mastitis is an inflammatory process in
one or more breast segments that may be accom-
panied by infection or without infection (Amir,
2014; Alasiry, 2012). Mastitis due to infection is
caused by bacteria. Staphylococcus aureus is one
and the main cause of infectious mastitis (Furso-
va et al, 2018; Lai & Perg, 2017; Jahanfar, 2013;
Chen, 2013).

There were 876,665 women diagnosed
with mastitis in Indonesia. Recent studies have
shown that mastitis cases increase by 12-35%.
The incidence of mastitis in breastfeeding women
is reported to be around 33% and occurs within

in the 2nd and 3rd weeks postpartum) (Anasari,
& Sumarni, 2014). The occurrence of mastitis is
caused by a bacterial infection, one of which is
Staphylococcus aureus (S. aureus) which is a gram-
positive bacterium (Samantha et al, 2018; Choi et
al., 2015; Bauer et al, 2015).

The immune response to S. aureus aims
to eliminate bacteria and can be used to detect
inflammation (Zou et al., 2018; Silva, 2017).
Macrophages produce various cytokines such as
TNF o, IL-1, IL-6, and IL-8. Interleukin-6 (IL-6)
is a pro-inflammatory cytokine that plays an im-
portant role in the immune response whose chan-
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ges in levels can be used to detect inflammation
and anti-inflammatory (bacterial elimination).
An increase in IL-6 levels indicates inflammation
due to infection, while a decrease in IL-6 levels
indicates an anti-inflammatory process (Han et
al., 2016; Sugimoto, 2015; Kruspe et al., 2014;
Ishartadiati, 2009). Cytokines IL-6 is different
from other cytokines because it can be used as a
pro-inflammatory and anti-inflammatory at the
same time.

Soursop (Annona muricata L.) is one of
the native tropical fruit plants originating from
the Caribbean, Central America, North Ame-
rica, and South America (Oloyede et al, 2015;
Moreno et al, 2014; Lutchmedial et al, 2014).
In Indonesia, soursop fruit is known by various
names or different names for each region such
as nangka sabrang, nangka landa (Java), sour-
sop (Sunda), sirikaya balanda (Bugis and Ma-
kassar), and naka walanda (Ternate) (Maramis
et al, 2014; Rosmayanti, 2014). Soursop leaves
contain bioactive compounds that are useful as
anti-cancer, anti-tumor, anti-virus, anti-fungal,
anti-inflammatory, anti-depressant, anti-diabetic,
anti-seizure, analgesic, anti-bacterial and lowe-
ring blood pressure (Swarnakar, 2014; Mulia et
al., 2015; Zuhud, 2011; Sardi, 2009). At present
more than 200 acetogenin compounds have been
identified and isolated from soursop plants (Telez
et al., 2016). Chemical compounds contained in
soursop leaves include: flavans, flavonoids, alka-
loids, tannins, saponins, and essential oils (Ade-
wole & Ajewole, 2009). The analysis shows that
soursop leaf ethanol extract has potential as an
anti-inflammatory (Rahman & Mustari, 2012;
Estela et al, 2016; Friska et al, 2017).

Breast mastitis can occur in nursing mot-
hers and requires first aid or initial treatment.
Herbal ingredients can be utilized because they
are easily obtained and can be prepared by the
community themselves. Soursop leaves are wide-
ly available in the tropics, including in Indonesia,
and have been shown to contain anti-inflammato-
ry ingredients. IL-6 can be used as an indicator of
inflammation. Research on the anti-inflammato-
ry effects of soursop leaves on mastitis has never
been done before. This study aims to determine
the effect of soursop leaf extract on inflammation
by testing the effect of giving soursop leaf extract
on IL-6 levels.

METHODS
Research design

This type of research used in this study is
a pure experiment in the laboratory, with a Post-
Test Only Control Group Design. The type of rats
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in this study was rat strain of Sprague dawley with
a weight of 200-250 grams and age of rats 3-4
months as many as 24 individuals. This study has
received a recommendation on ethics approval
on January 3, 2019 with No. 45/UN4.6.4.5.31/
PP36-KOMETIK /2019 and amended on March
20, 2019.

Population and sample techniques

The population in this study was rats of
strain Sprague dawley with a body weight of 200-
250 grams as many as 24 tails. The sample in
this study was rats of strain Sprague dawley with
a weight of 200-250 grams as many as 24 tails.
However, random grouping is done to avoid
bias because of age. Sampling is done based on
trials research guidelines for evaluating the safety
and efficacy of herbal medicine according to the
standard of WHO (Word Health Organization).
Te there are at least 5 (five) rats of strain Sprague
dawley in each group and reserve plus 1 (one)
each group, so that the number of mice needed is
24 heads divided into 4 groups.

Data analysis

Data is processed and analyzed with the
help of a computer. Effect of giving soursop
leaf extract, IL-6 cytokine levels are displayed
in the form of mean * (standard deviation) with
a confidence interval (95% CI). If the data were
normally distributed, a Bivariate Test was used
using Paired Samples T test to see differences
in IL-6 cytokine levels in the control group, the
cefadroxil antibiotic group, the ethanol extract of
the soursop leaf group, and the ethanol extract
group of soursop leaves combined with the
cefadroxil antibiotic. In addition, Test of one
way anova was also performed to see differences
in IL-6 cytokine levels between groups and
continued with post hoc LSD analysis. If the data
are not normally distributed then the Kruskal
Wallis test is carried out followed by the Mann
Whitney test with a significance value of p <0.05
at a 95% confidence interval.

The control group was given water with a
0.5% Na.CMC suspension of 100 ml/grBW/day,
and a standard feed for 5 days after injection of
S. aureus bacteria in one of the mammary mice
of Sprague dawley (2 x107 CFU/ml). Cefadroxil
antibiotic group was given water, standard feed,
and Cefadroxil 45 mg/kgBW/day Na.CMC
0.5% suspension for 5 days after injection of S.
aureus bacteria in one of the mammae rats of
Sprague dawley (2 x107 CFU/ml). The ethanol
extract group of soursop leaves was given water,
standard feed, and administration of ethanol
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Figure 1a. Ethanol extract of thick liquid soursop leaves = 250 grams

Figure 1b. Soursop Leaf Extract Suspension, Cefadroxil Antibiotic Suspension, Suspension of Na.
CcMC

extract of soursop leaf 100 mg/kg/day Na.CMC
0.5% suspension for 5 days after the injection of
S. aureus bacteria in one of the mammary rats of
Sprague dawley (2 x107 CFU/ml). Ethanol extract
group of soursop leaves combined with cefadroxil
given water, standard feed, and ethanol extract of
soursop leaf extract 100 mg/kg/day Na.CMC
0.5% suspension suspension + administration of
Cefadroxil 45 mg /kg/ day Na.CMC 0, 5% for
5 days after injection of S. aureus bacteria in one
of the mammae rats of Sprague dawley (2 x107
CFU/ml), all groups were done orally.

RESULTS AND DISCUSSION
Material preparation

Soursop leaf extraction process in this
study produced ethanol extract of soursop leaf
(Annona muricata L.) thick liquid as much as
+ 250 grams (14.7%) (Figure 1a). The ethanol
extract of the thick liquid soursop leaf that
has been produced is used to prepare the joint
treatment with other ingredients (Figure 1b).

Soursop Leaf Extract Content

Phytochemical testing was conducted qua-
litatively to determine the content of metabolite
compounds contained in soursop leaf extract.
Based on the phytochemical test results of sour-
sop leaf ethanol extract showed that soursop leaf
ethanol extract contains alkaloids, tannins, sapo-
nins, steroids, and flavonoids. Phytochemical test
results of compound content on soursop leaves
are shown in Table 1.

Research conducted by Londok & Mandey
(2014), Soekaryo et al. (2017), Adewole & Aje-
wole (2009), Rajeswari et al. (2012) and Sugianto
et al. (2012) also stated that the ethanol fraction
of soursop leaves contained, alkaloids, tannins,
saponins, steroids, and flavonoids. Flavonoids
and saponins have the ability as antibacterial, an-
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tioxidant, anti-inflammatory, and able to prevent
cancer (Londok & Mandey, 2014). Flavonoids
inhibit bacterial growth (Putri et al., 2017; Solo-
mon-Wisdom, et al 2014).

The content of ethanol extract of soursop
leaves which can suppress IL-6 production inclu-
ding flavonoids and saponins which have the abi-
lity to be antibacterial, antioxidant, anti-inflam-
matory, and able to prevent cancer (Londok &
Mandey, 2014). Flavonoids can inhibit bacterial
gyrase DNA function by damaging the cytoplas-
mic membrane of bacteria and causing damage
to the bacterial cell wall thereby inhibiting bac-
terial growth (Putri et al., 2017; Stauth, 2007).
The results of the identification of the flavonoid
group showed soursop leaf extract containing fla-
vonoids, flavones, flavonols, and flavanons (Lati-
fah, 2013). Flavonols (catechins) have antimicro-
bial properties, strengthen blood vessels, launch
urine and inhibit the growth of cancer cells. Tan-
nins have the ability to inhibit the synthesis of
chitin and other compounds in polyphenols that
interfere with cell permeability by shrinking cell
walls or cell membranes so that their growth is
inhibited or even dead (Sudira et al., 2014). Sa-
ponin is a compound contained in soursop leaf
ethanol extract, is antibacterial by working effec-
tively on gram-positive bacteria. The antibacterial
mechanism of action of saponins is by increasing
cell membrane permeability so that the membra-
ne becomes unstable and results in cell hemolysis
(Soetan et al., 2006; Hassan, 2008; Dewi et al.,
2015). Steroids have the ability to inhibit bac-
terial growth (Taleb-Contini et al., 2003). The
content of alkaloids in soursop leaf extract has
antibacterial ability because it has a quaternary
aromatic group that is able to interact with DNA.
Alkaloids are also able to disrupt the integrity of
the constituent components of peptidoglycan in
bacterial cells and cause bacterial death (Cowan,
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Table 1. Phytochemical test results of the compound content of soursop leaves (Annona muricata L.)

No. Phytochemical Stain Viewer Test results Description
compounds
1 Alkaloids Dragendorf There is sediment ~ +
2 Tannin FeCl3 Green and sedi- +
ment formed
Saponin Shaken Foam formed +
4 Steroid H2504 Red ring formed — +
Flavonoids MgSO4 concen- Red orange formed +
trated HCI

+ (positive) = There were indications of bioactive compounds

1999; Cushnie & Lamb, 2005).

There is the same active compound con-
tent in other plants. However, the differences and
advantages of soursop leaves because there are
more than 200 acetogenin compounds have been
identified in soursop plants (Telez, et al., 2016).
The content of compounds in the qualitative
phytochemical test of soursop leaf extract in this
study was obtained alkaloids, tannins, saponins,
steroids, and flavonoids which play an important
role in inhibiting bacterial growth. So that sour-
sop leaf extract can be an anti-inflammatory her-
bal therapy. In soursop leaves found acetogenin
compounds that are useful in treating various di-
seases. Acetogenin plays a role in protecting the
immune system and preventing deadly infections,

compounds that have toxic cytotoxic potential to
inhibit the growth of cancer cells (Mardiana &
Ratnasari, 2011; Telez at al., 2016).

Differences in IL-6 levels in the 3rd day and in
the 6th

Table 2 shows the differences in IL-6 levels
in each treatment group of Sprague Dawley female
rats injected by S. aureus on the 3rd day (during
treatment) and the 6th day (after treatment). The-
re was no difference in IL-6 cytokine levels in the
control group and the cefadroxil antibiotic group.
There were differences in IL-6 levels in the sour-
sop leaf ethanol extract group and the soursop
leaf ethanol extract group combined with cefad-
roxil antibiotics.

Table 2: Differences in IL-6 levels in each treatment group of Sprague Dawley female rats were injected
with S. aureus bacteria on the 3rd day (during treatment) and 6th day (after treatment).

Treatment group IL-6 level (pg/mL) p value
3rd Day 6th Day
Mean + SD Mean + SD
Negative Control (n=5) 4,86 + 3,75 6,97 + 3,53 0,108
Cefadroxil antibiotics 4,04 +2,48 3,76 £ 1,91 0,514*
(Cefadroxil 45 mg/kg/
day) (n=5)
Soursop Leaf Ethanol 7,50 +1,74 4,51 + 147 *0,037¢
Extract
(Soursop leaf ethanol
extract 100 mg /kgBW/
day) (n=5)
Soursop leaf ethanol 7,46 + 2,66 4,73 + 1,36 *0.0302
extract group com-
bined with cefadroxil
antibiotics (n=5)
p-value 0,143 *0,044°
Description:

*Paired Samples T test
*One way Anova

*p <0.05= there were differences in IL-6 cytokine levels
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Figure 2. Differences in IL-6 levels in each group of female rats of Sprague dawley on 3rd day and

6th day (* p <0.05)

One way ANOVA test results showed no
difference in IL-6 levels during the treatment on
the 3rd day between treatment groups. Meanwhi-
le, there were differences in IL-6 levels between
treatment groups on the 6™ day.

Figure 2 shows the difference in IL-6 levels
in each treatment group on the 3rd day and the
6th day. In the control group (only feed + water
+ Na.CMC), the IL-6 level for the 6th day had an
average of 6.97 * 3.53 pg / mL which was higher
than the 3rd day with a mean of 4.86 = 3 .75 pg
/ mL. In the cefadroxil antibiotic group, the level
of IL-6 on the 6th day had an average of 3.76
1.91 pg / mL which was lower than the 3rd day
with an average of 4.04 + 2.48 pg / mL. In the
ethanol extract group of soursop leaves, IL-6 level
on the 6th day had an average of 4.51 + 1.47 pg
/ ml which was lower than the 3rd day with an
average of 7.50 £ 1.74 pg / mL. In the ethanol ex-
tract group of soursop leaves combined with ce-
fadroxil antibiotics, IL-6th day 6th had an average
of 4.73 £ 1.36 pg / mL which was lower than the
3rd day with a mean of 7.46 *+ 2.66 pg / mL.

IL-6 levels on day 3 were still very high in
each group as a biomarker that showed inflam-
mation after the induction of S. aureus bacteria.
The results of this study are in line with research
by Diacci et al. (2017) and Wendy (2014) who
showed an increase in IL-6 levels due to the pre-
sence of cellular immune responses after the ad-
ministration of S. aureus injection. The activity
of proinflammatory cytokines IL-6 and TNF-a
will increase, pro-inflammatory cytokines will
be synthesized, and systemic inflammation will
occur in response to S. aureus bacteria. Women
with mastitis show an increase in serum cytoki-
nes interleukin (IL) 1, 6, and 8, and TNF a. IL-6
levels are increased after the induction of S. au-
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reus bacteria. In addition to being used as a bio-
marker for inflammation, it can also be used as a
detection of disease severity. IL-6 levels of pro-
inflammatory disease severity are different, inclu-
ding pneumonia for IL-6 levels around 620 pg /
mL (sensitivity 71%, specificity 89%), nenonatus
sepsis IL-6 31 pg / mL (sensitivity 95 %, specifi-
city 84%), gastric cancer 1.97 pg/mL (sensitivity
81.8%, specificity 66.7%), patients with endomet-
riosis IL-6 2 pg/mL (sensitivity 90%, specificity
67%), IL- 6 in obese and non-obsessed patients
an estimated 2 pg/mL, and in patients with active
IL-6 psioriasis around 1.1 pg/mL (Arican et al.,
2005; Goyal et al., 2012). High levels of IL-6 on
the 3rd day after the induction of S. aureus bac-
teria in this study become biomarkers markers
of inflammation (pro-inflammatory), as well as
a sign of severe infection (inflammation) due to
S. aureus bacteria (mastitis disease) ) (Rahman &
Mustari, 2012; Estela, 2016; Friska et al., 2017).

IL-6 levels on the 6th day decreased in the
soursop leaf ethanol extract group and the sour-
sop leaf ethanol extract group combined with
cefadroxil antibiotics. Soursop leaf extract in rats
showed that soursop leaf extract has anti-inflam-
matory and antibacterial effects at a dose of 0.182
g/ kg.

In research on the antibacterial activity of
soursop leaf extract using 70% ethanol solvent
shows that ethanol extract of soursop leaves with
a concentration of 125 mg/mL can inhibit bac-
terial growth but can also be used 5 concentra-
tions including 150, 125, 100, 70, 50 mg/kg/day
(Friska, et al, 2017). Soursop leaf extract concent-
ration in reducing levels of TNF-a and IL-6 sho-
wed a decrease in levels of TNF-a and IL-6 found
at concentrations of 100 mg/kgBW/day (Estela,
et al, 2016). The concentration used in this study
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was a concentration of 100 mg/kg/day.

Soursop leaf ethanol extract as a comple-
mentary supplement can significantly reduce
the production of IL-6 in female rats infected
with S. aureus bacteria and increase the work of
macrophages in phagocytosis because soursop
leaf extract has pro-inflammatory and antibac-
terial properties. The use of cefadroxil antibiotics
is as an inhibitor of S. aureus bacteria that causes
mastitis. This is in accordance with previous stu-
dies that antibiotics that can inhibit bacterial mas-
titis include amoxicillin, gestamin, cephalotin,
enrofloxacin, oxytetracycline, amikacin, tetra-
cyclin, chloramphenicol, ciprofloxscin, oxacillin,
cefadroxil, gentamycin, lincomycin, fomycloin
and frog .

This study proves that the administration
of soursop leaf extract (Annona muricata L.) and
soursop leaf extract which is given together with
cefadroxil antibiotics can be used as an effective
treatment in mastitis cases. Especially in mastitis
caused by S. aureus bacteria

If applied to humans, the dose needed per
day is 1120 mg, and the dose for dry extract per
day is 1400 mg for humans. The dose is obtained
from the calculation: (a). Soursop leaf extract dose
in rats 100 mg/kg). For rats 200g (200g/1000g) =
0,2, (c). The content of dried soursop leaf extract
80% (ex + filler = 200 g, filler 40 g), (d). The dose
of conversion of rats to humans is (56.0), (e). The
daily dose of humans is = 100 x 0.2 = 1120 mg,
and (f). The dose of dried extract is in humans =
= 1400 mg.

Weaknesses in this study are the short tre-
atment time and the researcher did not measure
1L-6 levels before induction of S. aureus (pre-test)
due to the limited number of well elisa kit used.
For further research, it is necessary to study the
addition of the dose and duration of administra-
tion of ethanol extract of soursop leaves to cure
mastitis (inflammatory healing) of the breast
caused by infection of S. aureus bacteria.

CONCLUSION

Soursop leaf extract (Annona muricata L.) is
effective in decreasing IL-6 levels in mammae
rats female strain of Sprague Dawley induced by
Staphylococcus aureus bacteria. Giving soursop
leaf extract can be used as a complementary
therapy or first aid for mastitis caused by
Staphylococcus aureus bacteria.
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