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ABSTRACT

Kentut leaves (Paederia foetida L.) are a type of medicinal plant that can be used as a preventative
medicine against sepsis. This plant contains secondary metabolite compounds such as alkaloids,
flavonoids, triterpenoids, saponins, and other active compounds. The aim ofthis research isto determine
the influence and effective dosage of Kentut leaf extract as a preventive measure against IL-6 expression
in the livers of mice in a sepsis model injected with E. coli. The method used was a Completely
Randomized Design (CRD). The study involved 24 white male mice divided into 6 groups. Data analysis
was performed using One Way ANOVA. The average values of IL-6 expression in the mouse livers for
each group are as follows: KN at 7.09%+0.06; K+ at 26.36%=0.02; K- at 72.60%+0.05; PI (100mg/kgBW)
at 71.04%:=0.04; PII (300mg/kgBW) at 62.22%=0.02; and PIII (500mg/kgBW) at 40.92%0.01. The
research results indicate that there is an influence of kentut leaf extract as a preventive measure against
IL-6 expression in the livers of mice in the sepsis model injected with E. coli, with a significance value of
0.000 or p-value < 0.005. The effective dosage of kentut leaf extract as a preventive measure against IL-
6 expression is the PIII dosage of 500mg/kgBW. The anti-inflammatory mechanism in sepsis is thought
to be caused by the presence of flavonoids, alkaloids, phenolic acids, and terpenoid compounds. The most
likely anti-inflammatory mechanism is believed to involve flavonoids inhibiting cyclooxygenase (COX)
and lipoxygenase (LOX) enzymes involved in the synthesis of inflammatory mediators such as
prostaglandins and leukotrienes, which can trigger IL-6 production.
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Introduction

Sepsis is a medical emergency condition that describes the body's systemic immune
response to an infection process that can lead to end-stage organ dysfunction and death (Turnip
et al, 2022). It manifests as a systemic response to an infection within the body, which can
progress to severe sepsis and septic shock. Severe sepsis and septic shock pose significant health
problems and cause millions of deaths each year. Severe sepsis involves organ dysfunction due to
systemic inflammation and a procoagulant response to infection. Septic shock is defined as sepsis
accompanied by refractory hypotension (Singer et al,, 2016).

In 2017, WHO estimated there were 48.9 million cases and 11 million sepsis-related
deaths worldwide, accounting for almost 20% of all global deaths. Nearly half of all global sepsis
cases occur in children, with an estimated 20 million cases and 2.9 million deaths in children
under 5 years old. WHO also found significant regional disparities in sepsis incidence and
mortality, with around 85.0% of sepsis cases and associated deaths occurringin low- and middle-
income countries (WHO, 2020). The incidence of sepsis in Indonesia remains high, reaching up to
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30.29%, with mortality rates ranging from 11.56% to 49%. According to data from the medical
records of Abdul Wahab Sjahranie Hospital from 2018 to 2020, there were a total of 312 sepsis
patients, including 69 cases in children. Based on data from the profile of Abdul Wahab Sjahranie
Regional Hospital, Samarinda (2017), sepsis ranks among the top 10 causes of death (Verdure et
al, 2021).

In sepsis, the inflammatory response to attacking pathogens involves both inflammatory
and anti-inflammatory processes, humoral and cellular reactions, and circulatory abnormalities
(Kaukonen et al., 2015). Several studies have detected nucleotide changes in genes encoding IL-
6, resulting in polymorphisms that increase the risk factors or protection against developing
sepsis, septic shock, and even death due to sepsis (Tischendorf et al., 2007). Bacteria like E. coli
can infect hosts, leading to septic shock. The entry of microbes into the bloodstream isn't
fundamental to the onset of severe sepsis because local infections with bacteria producing
pathogenic products like exotoxins can also trigger systemic inflammatory responses, causing
organ dysfunction elsewhere and hypotension (Clarias et al, 2018).

Identifying the bacteria causing sepsis is crucial in determining causative therapy.
Empirical antibiotic therapy, providing broad-spectrum antibiotics either singly or in
combination, can cover various potential causative organisms based on clinical syndromes and
previously gathered organism patterns (antibiogram) (Ministry of Health Indonesia, 2017).
However, more people are becoming aware of the side effects of antibiotic drugs, leading to a
considerable number resorting to herbal treatments due to their easy availability, affordability,
and potential for self-cultivation. One traditional plant historically believed to possess anti-
inflammatory properties is the kentut (Paederia foetida L.) leaf (Silaban, 2021).

Kentut leaves are among the indigenous medicinal plants in Indonesia used for sepsis
prevention. This plant contains secondary metabolite compounds such as a and B-paederine
alkaloids, flavonoid flavanol, triterpenoid friedelin, p-sitosterol, campesterol, triterpenoid
saponins, gallotannin, and other active compounds (Salamah & Halim, 2021). Research on the
preventive effects of Kentut leaf extract on interleukin-6 levels revealed anti-inflammatory
results in sepsis, presumably due to the presence of saponins, flavonoids, and essential oils in the
leaves. It is suspected that saponins can interact with various lipid membranes, such as
phospholipids, which are precursors to prostaglandins and other inflammatory mediators
(Savitri & Kasimo, 2022).

Methods

Research Design

This study falls under experimental research utilizing a Completely Randomized Design
(CRD) method. The test subjects used in this study were white male mice selected randomly,
ensuring each mouse had an equal chance of being chosen as a sample for treatment. The study
aimed to determine the antiseptic activity of ethanol extract from Kentut leaves on white male
mice. A total of 24 white male mice were utilized and divided into 6 groups, with each group
comprising 4 mice. Group I comprised untreated mice (normal), Group II received aquadest
(negative control), and Group III received ciprofloxacin (positive control). Groups IV to VI (3
groups) were administered kentut leaf extract. Groups [Ito VI were injected with E. coli bacteria,
while Group I was not injected with E. coli.

Materials and Equipment

Feeding tube, syringe, scale, measuring glass, surgical tools set, urine pot, liver tissue
board, Immunohistochemistry kit (IHK), microscope, beaker glass, stirring rod, spatula, glass
funnel, white male mice, Kentut leaf extract, E. coli bacteria, water (AQUA), 10% formalin, milk
pellets A, 96% ethanol, aquadest, ciprofloxacin, and 96% alcohol.

Research Procedure
1. Adaptation of Test Animals
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During the adaptation process, all groups of mice were fed standard (normal) food
consisting of milk pellets A and water, amounting to 90 grams per cage for 14 days.

2. Experimental Treatment of Test Animals
During this period, the six groups of mice received different treatments. Group I
(normal) received only standard food. Group II, the mice were administered aquadest
(negative control) at 500 mg/kgBW. Group III received ciprofloxacin (positive control) at
500 mg/kgBW. Groups IV to VI were treated (P1, P2, P3) with Kentut leaf extract at 100,
300, 500mg/kgBW, respectively, via gavage. All six groups of mice were fed 90 grams of
food daily for 30 days.

3. E coli Bacteria Injection
The mice were injected with 1 mL of E. coliintraperitoneally. E. coli administration
was performed once before surgery, and the mice were monitored for 24 hours.

4. Surgical Procedure on Test Animals
The examination of IL-6 expression in the mice liver tissue in this experiment
required the liver tissue of the mice. Kentut leaf extract was injected into mice (Mus
musculus) infected with E. coli intraperitoneally, measuring IL-6 expression. After 15 days
of oral Kentut leaf extract administration, twenty-four mice underwent dislocation. The
abdomen was then opened, and liver tissue samples were taken and placed in urine pots
containing 10% formalin for IL-6 expression examination.

5. Immunohistochemistry Examination

Immunohistochemistry involves identifying specific proteins in tissues or cells
using antibodies. The method for examining IL-6 expression via immunohistochemistry
involved rinsing cell cultures with PBS for 30 minutes and fixing them with methanol for
5 minutes. The samples were dried and washed with PBS pH 7.4. Then, 3% H202 was
applied for 10 minutes, followed by another PBS pH 7.4 wash. Subsequently, a 5% serum
PBS solution containing 0.25% Triton X-100 was incubated for 1 hour at room
temperature. After washing with PBS pH 7.4, monoclonal anti p50/p65 was applied and
left to incubate overnight. Another wash with PBS pH 7.4 was performed, followed by
application of biotin-labeled secondary antibodies and incubation for 1 hour. A
subsequent PBS pH 7.4 wash was done, and Strep-Avidin horse radish peroxidase (SA-
HRP) was applied for 40 minutes. The samples were then washed with PBS pH 7.4, and
the chromogen for HRP, Diamono Benzidine (DAB), was applied. Counterstaining was
done with Mayer hematoxylin for 10 minutes, rinsing with tap water, and washing with
H20. Finally, the samples were dried and covered with a cover glass (Yolandra, 2013).

6. Data Analysis

Data analysis in this study utilized One-Way Analysis of Variance (ANOVA). Befare
conducting One-Way ANOVA, tests for Normality and homogeneity were performed. The
data were considered normally distributed and homogenous if the p-value was >0.005. If
the analysis showed normal distribution and homogeneity, One-Way ANOVA was used to
determine if there were significant differences between test groups, signifying
significance ifthe p-value was <0.05 and non-significance if the p-value was >0.05. If there
were significant differences between test groups, further analysis was conducted using
Post Hoc Tests such as Least Significant Difference (LSD) (p<0.05) and Duncan's Test to
determine significant differences among the tested individuals (Ghozali, 2009).

Results and Discussions
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The testing of kentut leaf extract (P. foetida L) for its antiseptic properties was conducted
by observing the expression of IL-6 in the livers of a sepsis model of mice injected with E. coli. The

observation results are presented in the table below.

Table 1. Observation results of IL-6 expression in the liver of normal group mice

Group Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rata-Rata SD
KN1 17.39% 0.00% 12.00% 9.38% 4.35% 8.62% 0.07
KNZ2 3.23% 0.00% 1250% 6.06% 3.23% 5.00% 0.05
KN3 14.29% 11.11% 3.85% 0.00% 10.71% 7.99% 0.06
KN4 7.69% 0.00% 313% 13.79% 9.09% 6.74% 0.05
Average 7.09% 0.06

Description:

KN : Normal Group

Rep  :Replication

Table 2. Observation results of IL-6 expression in the liver of positive control group mice

Group Repl RepZ Rep3 Rep4 Rep5 Rata-Rata  SD

K(+)1 25.58% 26.53% 24.32% 28.57% 28.07% 26.62% 0.02

K(+)2 23.40% 24.32% 26.19% 25.93% 25.53% 25.08% 0.01

K(+)3 25.00% 26.83% 29.79% 29.27% 25.00% 27.18% 0.02

K(+)4 27.59% 25.00% 2647% 26.83% 27.03% 26.58% 0.01

Average 26.36% 0.02
Description:

K(+) :Positive Control Group
Rep  :Replication

Table 3. Observation results of IL-6 expression in the liver of negative control group mice

Group Repl Rep2 Rep3 Rep4 Rep5 Rata-Rata  SD

K(-)1 62.50% 75.00% 69.05% B86.49% 75.86% 73.78% 0.09

K(-)2 72.50% 7949% 61.54% 71.88% 75.00% 72.08% 0.07

K(-)3 76.60% 76.09% 71.70% 72.50% 73.33% 74.04% 0.02

K(-)4 70.59% 69.23% 69.23% 70.59% 7292% 70.51% 0.02

Average 72.60% 0.05
Description:

K(+) :Negative Control Group
Rep  :Replication

Table 4. Observation results of IL-6 expression in the liver of treatment group | (100mg/kgBW)

Group Rep1l Rep2 Rep3 Rep4 Rep5 Rata-Rata  SD
(PD1 72.34% 73.21% 7143% 70.37% 6842% 71.15% 0.02
(P12 67.35% 66.04% 72.22% 74.00% 73.81% 70.68% 0.04
(PD3 69.39% 75.00% 7455% 74.00% 7037% 72.66% 0.03
(PD)4 77.27% 67.27% 67.31% 75.00% 61.36% 69.64% 0.06
Average 71.04% 0.04

Description:

PI : Treatment Group 1 (100mg/kgBW)

Rep  :Replication

Table 5. Observation results of IL-6 expression in the liver of treatment group I (300mg/kgBW)
Group Repl Rep2 Rep3 Rep4 Rep5 Rata-Rata  SD
(PI)1 63.41% 60.87% 61.11% 63.04% 62.96% 62.28% 0.01
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(PID2 60.00% 63.83% 61.54% 61.70% 6222% 61.86% 0.01
(PID)3 62.96% 65.12% 64.58% 65.22% 63.46% 64.27% 0.01
(PI)4 60.34% 61.22% 62.26% 62.22% 56.36% 60.48% 0.02
Average 62.22% 0.02

Description:

PII : Treatment Group II (300mg/kgBW)

Rep  :Replication

Table 6. Observation results of IL-6 expression in the liver of treatment group I1I (500mg/kgBW)

Group Repl RepZ Rep3 Rep4 Rep5 Rata-Rata SD

(PIIN1 39.58% 39.02% 40.74% 40.00% 38.78% 39.62% 0.01

(P12 41.82% 42.86% 42.59% 42.55% 42.00% 42.36% 0.00

(P13 36.59% 37.21% 38.30% 39.22% 39.58% 38.18% 0.01

(PIII)4 43.14% 43.24% 43.75% 42.31% 4595% 43.68% 0.01

Average 40.96% 0.01
Description:

PIII
Rep

: Treatment Group III (500mg/kgBW)
: Replication

The research results in the normal group showed an average IL-6 expression in the mice
liver of 7.09%+0.06, in the positive control group was 26.36%=0.02, and in the negative control
group was 72.60%=0.05. Meanwhile, for treatment group I (100mg/kgBW), it was 71.04%=0.04,
for treatment group II (300mg/kgBW) was 62.22%+0.02, and for treatment group III
(500mg/kgBW) was 40.92%+0.01. The One-Way ANOVA test resulted in a significance value of
0.000 or a p-value < 0.005, indicating a significant difference among the groups.

The LSD test showed that overall comparisons between treatment groups had a
significance value of P<0.05, suggesting that the comparison between treatment groups had
different effects, except for the comparison between the negative control group and treatment
group [ (100mg/kgBW), which yielded a significance value of 0.196 or 0.196>0.05. This suggests
that the negative control group and treatment group I (100mg/kgBW) have the same antiseptic
effect.

The researcher employed the Duncan test to determine the effectiveness and the best
dosage among the groups. The Duncan test results in the table indicated that overall comparisons
between treatment groups were in different columns, suggesting that the comparison between
treatment groups had different antiseptic effects, except for the comparison between the negative
control group and treatment group I (100 mg), which appeared in the same column. This aligns
with the LSD test results, showing that the negative control group and treatment group I (100
mg) have the same antiseptic effect.

The determination of the best dosage or the dosage effectiveness for antiseptics is based
on the smallest values or leaning towards the left because antiseptic efficacy is determined by
examining the average IL-6. According to the Duncan test table, the sequence of the best dosages
is as follows: (1) normal group; (2) positive control group; (3) treatment group III
(500mg/kgBW); (4) treatment group II (300mg/kgBW); (5) treatment group I (100mg/kgBW);
and (6) negative control group.

Table 7. Effectiveness of kentut leaf extract as a preventive measure against IL-6 expression
in the liver of a sepsis model in mice

Group a b C d
Normal 7.09%

Positive Control 26.37%

Treatment III 40.96%

Treatment II 62.22%
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Treatment | 71.03%
Negative Control 72.60%
Description:

1. Differences in column positions of subset values indicate the level of difference among
treatment groups.

2. Values located in the same subset column indicate no significant difference between
treatment groups.

In this study, the average IL-6 expression values in the livers of each group of mice were
as follows: the normal group was 7.09%z=0.06; the positive control group was 26.36%+0.02; the
negative control group was 72.60%=+0.05; treatment group I (100mg/kgBW) was 71.04%+0.04;
treatment group II (300mg/kgBW) was 62.22%+0.02, and treatment group III (500mg/kgBW)
was 40.92%+0.01. Statistical analysis using One-Way ANOVA showed a significance value of
0.000 or p value < 0.005, indicating a significant difference between the groups. According to the
Duncan test table, the best dosing order was as follows: (1) normal group; (2) positive control
group; (3) treatment group III (500mg/kgBW); (4) treatment group II (300mg/kgBW), (5)
treatment group I (100mg/kgBW), and (3) negative control group.

The normal group had the smallest average IL-6 expression compared to the other
groups, at 7.09%+0.06, as this group was not injected with E. coli, thus not undergoing sepsis.
Among the sepsis-experiencing mice groups were groups II to VI. Group II was the most effective
among the five other groups experiencing sepsis. Group II served as the positive control and
contained ciprofloxacin.

Regarding the treatment groups with P. foetida L. leaf extract, namely treatment group [
(100mg/kgBW), treatment group II (300mg/kgBW), and treatment group III (500mg/kgBW),
treatment group III (500mg/kgBW) was the most effective in preventing IL-6 expression in the
livers of the sepsis model mice. Determination of the effective dose of P. foetida L. leaf extract can
be observed in the statistical analysis results with ANOVA at a confidence level of 95%. The
analysis showed a significant difference in the P. foetida L. leaf extract doses in preventing IL-6
expression in the livers of the sepsis model mice. The post hoc test results from LSD and Duncan
showed that the negative control group had the same antisepsis effect as treatment group [ (100
mg/kgBW). This indicates that the dose of treatment group [ (100 mg/kgBW) was less effective
as an antiseptic due to having the same effect as the negative control group. Researchers suspect
this is due to the low dose given, which was unable to counteract the inflammation caused by the
E. coli injection.

P. foetida L. is one of the plants that have been long used in traditional medicine for
various conditions, including as an anti-inflammatory agent. The anti-inflammatory mechanism
in sepsis in this study is thought to be caused by various secondary metabolite compounds found
in P. foetida L. leaves, such as flavonoids, alkaloids, phenolic acids, and terpenoid compounds
(Rosanti, 2016). IL-6 is a proinflammatory cytokine involved in the inflammation process. When
inflammation occurs in the body, whether due to infection, injury, or chronic disease, immune
system cells release IL-6 into their surrounding environment. IL-6 then interacts with IL-6
receptors on various types of cells, including immune cells, endothelial cells, and other tissue
cells. IL-6 plays arole in stimulating and enhancing the inflammatory response. This cytokine can
increase the production and release of other proinflammatory cytokines, such as [L-1f3 and TNF-
o, which can trigger further inflammatory responses. IL-6 can also enhance the activity ofimmune
cells, such as macrophages and neutrophils, involved in the inflammatory response (Tanaka etal,
2014).

Flavonoids contained in P. foetida L. leaves are believed to possess anti-inflammatory
properties that can inhibit the release of proinflammatory cytokines, including [L-6. Flavonoids
can inhibit the activation of the NF-«B signaling pathway, which is the main pathway involved in
regulating the release of proinflammatory cytokines. Flavonoids inhibit NF-kB activation by
blocking NF-kB transcription factors and preventing the nuclear migration of proteins involved
in the transcription of proinflammatory cytokine genes, including IL-6 (Ginwala et al, 2019).
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Flavonoids have the ability to inhibit the activation of mitogen-activated protein kinase (MAPK)
pathways such as ERK, |NK, and p38 MAPK, involved in the regulation of proinflaimmatory
cytokine gene expression. By inhibiting MAPK pathway activation, flavonoids can reduce IL-6
production. They also inhibit the activity of COX and LOX enzymes. Flavonoids also have the
ability to inhibit cyclooxygenase (COX) and lipoxygenase (LOX) enzymes. COX and LOX are
involved in the synthesis of inflammatory mediators such as prostaglandins and leukotrienes,
which can trigger IL-6 production (Maleki et al., 2019).

The inhibition of COX-1 and COX-2 enzymes, responsible for converting arachidonic acid
into prostaglandin H2 (PGH2). PGH2 then becomes a precursor for various inflammatory
mediators such as prostaglandins and thromboxanes. Flavonoids can interact with the active site
of COX enzymes, inhibiting the access of arachidonic acid substrate to the enzyme reaction site.
They can also inhibit lipoxygenase (LOX) enzyme activity, which is responsible for converting
arachidonic acid into leukotrienes. Leukotrienes are inflammatory mediators that trigger the
inflammatory response. Flavonoids can inhibit LOX enzyme activity by directly binding to the
enzyme and inhibiting the process of converting arachidonic acid into leukotrienes (Maleki et al.,
2019).

In addition to flavonoids, P. foetida L. leaves also contain phenolic acids, which have
strong antioxidant properties that help protect cells from oxidative damage and oxidative stress
associated with inflammation. Phenolic acids can reduce IL-6 production and relieve
inflammation by inhibiting oxidative stress. Phenolic acids can directly interact with free radicals
involved in oxidative stress by donating electrons or hydrogen to free radicals, neutralizing their
activity, and preventing cell damage by free radicals. Phenolic acids stimulate the production of
endogenous antioxidant enzymes in cells, such as superoxide dismutase (SOD), catalase, and
glutathione peroxidase. These enzymes play a role in eliminating free radicals and preventing
oxidative damage (Maleki et al,, 2019).

Phenolic acid affects the expression of transcription factors involved in the regulation of
proinflammatory cytokine gene expression. Inhibiting the activity of transcription factors NF-kB
and AP-1, which play a role in proinflammatory cytokine production, can reduce the production
of proinflammatory cytokines and alleviate inflammation (Lopez et al, 2022). Phenolic acid
inhibits the activation of proinflammatory immune cells, such as macrophages and T cells,
involved in the inflammatory response. This reduces the production of proinflaimmatory
cytokines like IL-6 and suppresses the inflammatory response. Phenolic acid can also inhibit the
activation of the NF-xB signaling pathway, which regulates the expression of proinflammatory
cytokine genes. Activated macrophages and T cells will produce proinflammatory cytokines,
including IL-6 (Lopez et al.,, 2022).

Alkaloid compounds presentin the kentut leaves have the ability to inhibit the production
of inflammatory mediators, such as prostaglandins and leukotrienes, which can trigger IL-6
production by inhibiting arachidonic acid synthesis. One mechanism involved in alkaloid-
mediated arachidonic acid synthesis inhibition is by inhibiting the enzyme phospholipase A2
(PLAZ2). Alkaloids can inhibit the activity of phospholipase AZ, involved in releasing arachidonic
acid from cell membrane phospholipids. Inhibition of PLA2 by alkaloids will reduce the
availability of arachidonic acid required for prostaglandin and leukotriene synthesis (Lopez et al.,
2022).

Cellular receptor and transcription factor inhibition by alkaloids are mechanisms
involved in reducing the inflammatory response. Alkaloids can inhibit the expression or activity
of cellular surface receptors involved in activating proinflammatory immune cells. Inhibiting the
expression of Toll-like receptors (TLRs) that stimulate the inflammatory response. Inhibition of
TLR activity by alkaloids can hinder the activation of proinflammatory immune cells and the
production of proinflammatory cytokines such as IL-6. Alkaloids can also inhibit the Janus kinase
(JAK)-signal transducer and activator of transcription (STAT) signaling pathway, involved in
regulating proinflammatory cytokine gene expression. Additionally, alkaloids can affect histone
deacetylase (HDAC) activity involved in gene transcription regulation (Lopez et al., 2022).




J. Nat. Scien. & Math. Res. Vol. x, No. x, xx-xx
Author, et. al. (2023)

Kentut leaves also contain terpencid compounds that can affect the inflammatory
response through various mechanisms. One of these mechanisms is inhibiting the activity of
proteolytic enzymes such as elastase and collagenase involved in degrading the extracellular
matrix and damaging tissues in the inflammatory response. Terpenoid compounds can directly
interact with proteolytic enzymes and inhibit their catalytic activity. They can bind reversibly or
irreversibly to the enzyme's active site, change the enzyme's conformation, or interfere with
cofactors required for enzyme activity. Furthermore, terpenoid compounds can affect the
expression of protease inhibitors that act as negative regulators of proteolytic enzymes. They can
increase protease inhibitor expression or inhibit the production of factors that suppress protease
inhibitor expression. An increase in protease inhibitor levels by terpenoid compounds can inhibit
proteolytic enzyme activity and prevent tissue damage (Gallily et al,, 2018).

Savitri & Kasimo's (2022) study on the effect of kentut leaf extract (P. foetida L.) on
reducing interleukin-6 levels found anti-inflammatory results in sepsis, possibly due to the
presence of saponins, flavonoids, and essential oils in kentut leaves. It is suspected that saponins
can interact with many lipid membranes, such as phospholipids, which are precursors of
prostaglandins and other inflammatory mediators. According to the researchers, the anti-
inflammatory mechanism in sepsis is likely due to the content of flavonoids, alkaloids, phenolic
acids, and terpenoid compounds. The most likely anti-inflammatory mechanism is presumed to
be flavonoids inhibiting cyclooxygenase (COX) and lipoxygenase (LOX) enzymes involved in
synthesizing inflammatory mediators such as prostaglandins and leukotrienes, which can trigger
IL-6 production.

Conclusion

The research results indicate an influence of the kentut leaf extract in preventing the
expression of IL-6 in the livers of sepsis-modeled mice injected with E. coli, with a significance
value of 0.000 or p-value < 0.005. The most effective dose of the kentut leaf extract in preventing
the expression of IL-6 in the livers of sepsis-modeled mice injected with E. coli is the dosage in
treatment group III (500mg/kg BW).

Acknowledgments

Thank you to the Laboratory of Medical Laboratory Technology, Kadiri University, and
the Laboratory of Pathological Anatomy, Brawijaya University, Malang, for their support during
the completion of this research.

Conflicts of interest
The authors declare that there are no conflicts of interest.

References

Clarias, L., Pada, E., & Tnf-, D. A. N. E. (2018). Hewan Model Mus Musculus Yang Diinfeksi Escherichia
coli Dilihat Dari Histopatologi Skripsi Sebagai Salah Satu Syarat Memperoleh Gelar Sarjana
Kedokteran Hewan.

Gallily, R., Yekhtin, Z,, & Hanu§, L. 0. (2018). The Anti-Inflammatory Properties of Terpenoids
from Cannabis. Cannabis and Cannabinoid Research, 3(1), 292.
https://doi.org/10.1089/CAN.2018.0014

Ghozali, . (2009). Aplikasi Analisis Multivariate Dengan Program SPSS (4th ed.). Universitas
Diponegoro.

Ginwala, R., Bhavsar, R., Chigbu, D. G. I, Jain, P, & Khan, Z. K. (2019). Potential Role of Flavonoids
in Treating Chronic Inflammatory Diseases with a Special Focus on the Anti-Inflammatory
Activity of Apigenin. Antioxidants, 8(2), 1-28. https://doi.org/10.3390/ANTIOX8020035

Kaukonen, K.-M,, Bailey, M., Pilcher, D., Cooper, D. ], & Bellomo, R. (2015). Systemic inflammatory
response syndrome criteria in defining severe sepsis. The New England Journal of
Medicine, 372(17), 1629-1638. https://doi.org/10.1056/NEJMOA 1415236

8




J. Nat. Scien. & Math. Res. Vol. x, No. x, xx-Xx
Author, et. al. (2023)

KemenkesRI (2017). Pedoman Nasional Pelayanan Kedokteran Tata Laksana Sepsis. Kementerian
Kesehatan Rebublik Indonesia.

Lopez, C. A. V., Valencia-Espinosa, [, Gonzalez-Sanchez, F. A., Sanchez-Lopez, A. L., Garcia
Amezquita, L. E,, & Garcia-Varela, R. (2022). Antioxidant, Anti-Inflammatory and Cytotoxic
Activity of Phenolic Compound Family Extracted from Raspberries (Rubus idaeus): A
General Review. Antioxidants 2022, Vol 11, Page 1192, 11(6), 1199.
https://doi.org/10.3390/ANTIOX11061192

Maleki, S. ]., Crespo, |. F., & Cabanillas, B. (2019). Anti-inflammatory effects of flavonoids. Food
Chemistry, 299(160), 1145-1156. https://doi.org/10.1016/].FOODCHEM.2019.125124

Rosanti, D. (2016). Morfologi Tumbuhan. Erlangga.

Salamah, K. Z,, & Halim, G. (2021). Uji Efektivitas Antidiare Ekstrak Etanol 96 % Daun Sembukan [
Paederia foetida L.) Pada Mencit { Mus musculus ) Yang Diinduksi Bakteri Escherichia coli.
6(2),10-16.

Savitri, L, & Kasimo, E. R. (2022). Efek Preventif Ekstrak Daun Kentut (Paederia foetida L.)
Terhadap Kadar Interleukin-6 Pada Mencit Model Sepsis Yang Diinduksi Escherichia coli.
Indonesian Journal of Natural Science Education, 5(2), 38-43.
https://doi.org/10.31002/NSE.V512.2778

Silaban, H. (2021). The Effect of Various Concentrations of Ethanol Extract of the Leaves of
Paederia foetida L. on the Growth of Escherichia Coli Bacteria. Journal of Drug Delivery
and Therapeutics, 11(6), 61-67. https://doiorg/10.22270/]DDT.V1116.5037

Singer, M., Deutschman, C. S., Seymour, C., & Shankar-Hari, M. (2016). The Third Internasional
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA, 315(8), 810.
https://doi.org/10.1001/JAMA.2016.0287

Tanaka, T., Narazaki, M., & Kishimoto, T. (2014). IL-6 in Inflammation, Immunity, and Disease.
Cold  Spring  Harbor  Perspectives  in Biology, 6(10), 16295-16296.
https://doi.org/10.1101/CSHPERSPECT.A016295

Tischendorf, ]. ]. W,, Yagmur, E., Scholten, D., Vidacek, D., Koch, A, Winograd, R., Gressner, A. M,,
Trautwein, C, Wasmuth, H. E,, & Lammert, F. (2007). The interleukin-6 (IL6)-174 G/C
promoter genotype is associated with the presence of septic shock and the ex vivo
secretion of IL6. International Journal of Immunogenetics, 34(6), 413-418.
https://doi.org/10.1111/).1744-313X.2007.00712.X

Turnip, R. S, Bahri, N. F., [rmawati, & Mashudi. (2022). Peran Perawat pada Pasien Sepsis di Unit
Critical Care: A Narrative Review Regina. 13(3), 18-23.

Verdure, |., Buchori, M., & Aminyoto, M. (2021). Faktor Yang Berhubungan Dengan Sepsis Pada
Samarinda. 3(2), 27-37.

WHO. (2021). Sepsis. World Health Organization. https://www.who.int/news-room/fact
sheets/detail /sepsis

Yolandra, A. (2013). Pengaruh Ekstrak Metanol Daun Kelor (Moringa Oleifera) Terhadap Ekspresi
l-6 Jaringan Hepar Tikus Wistar (Rattus Norvegicus) Model Karsinoma Hepatoseluler
Dengan Induksi Dmba (7,12-dimethylbenz{a)anthracene).




Review Maria - Lisa

ORIGINALITY REPORT

17 15« 104 4«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

journal.walisongo.ac.id 1
Internet Source %
sciencebiology.org

Internet Source 1%
www.mdpi.com

Internet Source 1%

Submitted to Holy Names University 1
Student Paper %
www.ipindexing.com

Internet Source 1%
akjournals.com 1
Internet Source %

B B

Submitted to Ocean County College 1 o
0

Student Paper

ejournal.unkhair.ac.id 1
0

Internet Source

Laura Antonucci, Corrado Crocetta, Francesco <1 o
Domenico d'Ovidio, Najada Firza, Pietro °
Pozzessere. "A triage sepsis alert indicator set



based on logit analysis", Socio-Economic
Planning Sciences, 2023

Publication

e ud.acd <Tw
ﬂt?nizsg)uzrl.akademisi.co.id <1 o
ol <1 o
:ﬁ?j}ior,?CtS"' European Heart Journal, 2001 <1 o
J;rggnrgglu.rljeta45jakarta.ac.id <1 o
xzx}:yégﬁfeearchgate.net <1 o
it <Tw
O e, unairac.ic <Tw
b Jecom <Tw
Ifn1taerlrftcgorutr)ccznne-universite.fr <1 o




Chinenye Jane Ugwah-Oguejiofor, Salamatu <1 o
Giwa Ibrahim, Michael Oguejiofor Ugwah, ’
Halilu Emmanuel Mshelia et al. " Antioxidant
and Hepatoprotective Effects of Del Holl ",

The FASEB Journal, 2020
Publication

Pouya Pakneshan, Amy E. Birsner, Irit Adini, <1 o
Christian M. Becker, Robert J. D'Amato. °
"Differential Suppression of Vascular
Permeability and Corneal Angiogenesis by
Nonsteroidal Anti-inflammatory Drugs",

Investigative Opthalmology & Visual Science,
2008

Publication

jurnalmka.fk.unand.ac.id

{nternet Source <1 %

rogressinorthodontics.springeropen.com

I[:r?terngc Source p g p <1 %
www.scbt.com

Internet Source <1 %
repository.its.ac.id

Inteﬁwet Sourc';y <1 %
Www.nature.com

Internet Source <1 %
jddtonline.info

{nternet Source <1 %




www.advfn.com
28 Internet Source <1 %
moam.info
29 Internet Source <1 %
Ming-Xing Wang, Jing-Xia Zhao, Yu-Jiao Meng,
. . . . < |y
Ting-ting Di et al. "Acetyl-11-keto-B-boswellic
acid inhibits the secretion of cytokines by
dendritic cells via the TLR7/8 pathway in an
imiquimod-induced psoriasis mouse model
and in vitro", Life Sciences, 2018
Publication
Yantao Li, Junhu Li, Yan Dong, Can Wang,
. . . L <l%
Zhigang Cai. "Bovine lactoferrin inhibits
inflammatory response and apoptosis in LPS-
induced acute lung injury by targeting the
PPAR-y pathway", Research Square Platform
LLC, 2023
Publication
dmanriqu.pages.iu.edu
Internet Souﬂ:e p g <1 %
Anita Bhoi, Shradha Devi Dwivedi, Deependra <1 o

Singh, Manju Rawat Singh, S. Keshavkant.
"Worldwide health scenario from the
perspective of herbal medicine research",
Elsevier BV, 2023

Publication




34

Arnida Arnida, Al Madani, Sutomo Sutomo.
"Antioxidant Activity of n-hexane and Etil
Acetate Fractions of Bangkal (Nauclea subdita
(Korth.) Steud.) Leaves", Borneo Journal of
Pharmacy, 2023

Publication

<1%

DVORA SREDNI-KENIGSBUCH. "TH1/TH2
CYTOKINES IN THE CENTRAL NERVOUS
SYSTEM", International Journal of
Neuroscience, 2009

Publication

<1%

Gisela Gerardi, Mdnica Cavia-Saiz, Maria D.
Rivero-Pérez, Maria L. Gonzalez-Sanjosé, Pilar
Muhiz. "Wine pomace product modulates
oxidative stress and microbiota in obesity
high-fat diet-fed rats", Journal of Functional
Foods, 2020

Publication

<1%

Vera L. Petricevich, Mayra Cedillo-Cortezano,
Rodolfo Abarca-Vargas. "Chemical
Composition, Antioxidant Activity,
Cytoprotective and In Silico Study of Ethanolic
Extracts of Bougainvillea x buttiana (Var.
Orange and Rose)", Molecules, 2022

Publication

<1%

38

arrow.tudublin.ie

Internet Source

<1%




articles.jak-stik.ac.id

Internet Souche <1 %

assets.researchsquare.com <1
Internet Source %
epa.oszk.hu

IntErnetSource <1 %
lifeinthefastlane.com

Internet Source <1 %
www.azerbaijanmedicaljournal.net

Internet Source J J <1 %
WWW.science.qov

Internet Source g <1 %

Mllton Gomez,Jugr) F. Gil. "Topical a.ntlj <1 o
inflammatory activity of Calea prunifolia HBK
(Asteraceae) in the TPA model of mouse ear
inflammation", Journal of the Brazilian
Chemical Society, 2011
Publication

Monica Chavez Vivas, Hector Fabio Villamarin <1 o

Guerrero, Antonio Jose Tascon, Augusto
Valderrama-Agquirre. "Plasma interleukin-6
levels correlate with survival in patients with
bacterial sepsis and septic shock",
Interventional Medicine and Applied Science,
2021

Publication




Qin Qiu, Yuge Huang, Xiaohua Liu, Fangfang <1 o
Huang, Xiaoling Li, Liao Cui, Hui Luo,
Lianxiang Luo. "Potential Therapeutic Effect of
Traditional Chinese Medicine on Coronavirus
Disease 2019: A Review", Frontiers in
Pharmacology, 2020

Publication

Exclude quotes Off Exclude matches Off
Exclude bibliography On



