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INTRODUCTION

Free radicals are anatom or molecule with unpaired electrons in its outer shell, making it unstable and
highly reactive in seeking partners electrons by attacking and binding electrons around it. When non-
radical molecules meet free radicals, a new radical molecule is formed. Free radicals also play a role in
the degeneration process which causes a gradual decrease in the tissue's ability to replace or repair itself
to maintain its normal function. Compounds that play a role in counteracting free radicals are called
antioxidants. Antioxidants donate single electrons or hydrogen atoms to stabilize free radicals (Satriyani,

2021). Excess free radicals in the body can trigger inflammation (Abdulkhaleq et al., 2018).

When inflammation occurs, one of the main mediators of the inflammatory response produced by
monocytes, macrophages and endothelial cells is Interleukin-8 (IL-8). IL-8 plays an important role in
the activation of leukocytes, bringing neutrophils and other immune cells to the site of infection and
regulating migration. Itsconcentration increases immediately within one to three hours after infection
(Memory etal., 2019). Anti-inflammatory compounds are needed to reduce IL-8 levels in the body when

inflammation occurs.

The body's inflammatory response is characterized by various mediators, including pro-inflammatory
cytokines such as IL-1, Tumour Necrosis Factor (TNF), Interferon (INF)-c, IL-6, IL-8, IL-12, and IL-
18, in addition to anti-inflammatory cytokines such as IL-1Ra, IL-35Ra, IL-37, and IL-38. These
mediators trigger various complex processes, including enzyme activation, mediator release, cell
migration, fluid extravasation, increased protein denaturation, and membrane changes. Pro-
inflammatory cytokines contribute to symptoms such as edema, swelling, redness, pain, and impaired
function in the affected area, typical of inflammation (Fratiwi et al., 2022). Interleukin-8 is produced by
a wide variety of cells, including monocytes, neutrophils, T cells, fibroblasts, endothelial cells, and
epithelial cells, after exposure to antigens or inflammatory stimulants. IL-8 secretion will lead to the
activation and migration of neutrophils from the peripheral blood to the site of infection, which plays a
role in Killing or inhibiting pathogens. IL-8 signaling is usually tightly regulated with minimal IL-8
expression in normal tissues and can increase due to inflammatory signals, reactive oxygen species,

death receptors, and steroid hormones (Rosita et al., 2021).

Antioxidants and anti-inflammatories are closely related where antioxidant compounds inhibit oxidation
by capturing free radicals, while anti-inflammatory compounds stabilize cell membranes when
inflammation occurs (Armadany et al., 2020). Antioxidant and anti-inflammatory compounds can be
found in plants, one of which is songga wood which is used as a medicinal plant in West Nusa Tenggara
as a medicine for fever, malaria, antidote, boils, acne and scabies. In the Bima Sumbawa area, soaking

or boiling the wood of this plant is used as an antidiabetic, antimalarial, anti-inflammatory,
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antirheumatic, anticancer, and antihypertensive (Taek, 2023). This plant has also been studied to contain
several secondary metabolites, namely flavonoids, tannins, triterpenoids, and alkaloid compounds,
namely brucine and strychnine. Brucine and strychnine are the primary chemical compounds found in
the seeds, leaves, and bark of the songga wood plant. Based on the results of pharmacological tests,
brucine has anti-inflammatory, analgesic, and antitumor effects (Nurwanti et al., 2023). The
investigation of the biological activities of songga wood has not been widely reported, so further
research needs to be carried out, particularly regarding its antioxidant activity using the DPPH method

and anti-inflammatory effects measured by IL8 parameters.

MATERIAL AND METHODS

Materials

Songga wood (Strychnos ligustrina) was obtained from Dompu, NTB. methanol, distilled water, DPPH
(Aldrich®), quercetin (sigma®), Na-CMC 0.5% (Food Grade®), sodium diclofenac (Novell®), filter
paper, aluminum foil, carrageenan 1%, aqua pro injection (Otsuka®), standard feed, drinking water,

EDTA tube, 3 ml eppendorf tube (onemed®), injection syringe (onemed®).

Methods

Determination of sample

Samples were determined to ensure that the samples used in this study were songga wood (Strychnos
ligustrina). Determination was conducted at the Faculty of Teacher Training and Education Biology
Laboratory, Faculty of Teacher Training and Science, Halu Oleo University with
N0.717/UN29.18.1/PG/2023. This research has received approval from the ethics commission of Halu
Oleo University with No. 3545a/UN29.20.1.2/PG/2023.

Extraction

A total of 3328 grams of songga wood simplisia obtained from West Nusa Tenggara, Indonesia, was
extracted with methanol for 3 x 24 hours in a closed container. The filtrate obtained was concentrated

with an evaporator until a thick extract was obtained (llyas Y et al., 2023; Jabbar et al., 2022)
Antioxidant Testing

Preparation of stock solution of methanol extract of songga wood

The stock solution was made using 100 mg of methanol extract of songga wood which was put into a
measuring flask containing 1000 ml of methanol p.a., shaken until homogeneous. 6 concentration series
were made using methanol solvent p.a. with concentrations of 20, 40, 60, 80, 100 and 120 ppm. The

same thing was done in making the quercetin comparator solution
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Antioxidant activity test by DPPH method

Antioxidant activity of methanol extract of songga wood (Strychnos ligustrina) by DPPH method was
carried out with concentration series of 20, 40, 60, 80, 100, and 120 ppm with methanol p.a solvent 1
ml of methanol extract from songga wood was pipetted into each sample, followed by the addition of 1
ml of DPPH solution. The mixturethen incubated at room temperature and in a dark room to prevent
light-induced reactions, then measured by UV-Vis spectrophotometer with a wavelength of 517 nm. The
same treatment was also carried out in the preparation of quercetin as a standard control (Aiyuba et al.,
2023).

Inhibition percentage
The results of absorbance measurements obtained from the UV-Vis Spectrophotometer were used to
calculate antioxidant activity. Radical scavenging activity is expressed as a percentage of inhibition

which can be calculated using the following formula (Jabbar, et al., 2022)

(absorbance control—abs.sample)

% DPPH radical inhibition= X 100%

absorbance control
After obtaining the quenching percentage of the test solution and quercetin concentrations, the equation
y = bx + a was determined by linear regression calculations where x is the concentration (ppm) and y is
the percentage of DPPH inhibition (%). Antioxidant activity is expressed as Inhibition concentration
50% (1C50), namely if the sample concentration that can quench DPPH radicals is 50%. The IC50 value
is obtained from the x value after replacing y with 50 (Aiyuba et al., 2023).

Anti-inflammatory activity Test

Grouping of test animals:

In this study, the test animals were divided into 6 groups: normal, positive, negative controls, and
treatment groups (extract doses of 50, 100, and 200mg/KgBW). The grouping of test animals was carried

out randomly by following the Federer formula. The number of test animals used was 30.

Induction of Inflammation

A total of 0.1 ml of 1% carrageenan solution was induced on the right hind paw of rats subcutaneously,
resulting in edema. This method was selected because carrageenan is effective in causing oedema
without leaving lasting marks or causing significant tissue damage, making it ideal for assessing the
efficacy of anti-inflammatory drugs. Its sensitivity in detecting anti-inflammatory effects is greater

compared to other irritants (Suryandari et al., 2015).
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Measurement of Rat Paw Edema
The data obtained is in the form of rat paw volume, then used to calculate the volume of edema. The
volume of edema is the difference between the rat's paw before and after inflammation. The equation
for calculating the volume of edema is:
Vu = Vt-Vo
Description:
Vu: rat paw edema volume at each time t
Vt: rat paw volume after being induced with 1% carrageenan at time t

Vo: initial volume of rat paw before being induced with 1% carrageenan
Interleukin-8 Level Test

After the rats were induced with 1% carrageenan and experienced edema after 1 hour, the rats were
treated with the administration of methanol extract of songga wood (doses of 50, 100, and 200
mg/kgBW), Na-CMC 0.5% as a negative control and diclofenac sodium as a positive control, then blood
samples were taken at the second hour to assess the levels of inflammatory mediator IL-8. Blood was
taken from the heart of the rats. Blood samples obtained were put into a tube containing EDTA

anticoagulant, and then IL-8 levels were measured by Elisa (Elabscience®) with 450 nm waves.

Data analysis
Data analysis was performed using Excel and SPSS software. Data analysis was performed using the
One-Way ANOVA method for Interleukin-8 parameters and linear regression for determining I1Cso of

Songga Wood.

RESULTS AND DISCUSSION

Antioxidant Activity of DPPH Method

The DPPH method is one of the antioxidant testing methods in plants. The DPPH method is a simple,
fast and easy method for determining the radical scavenging activity of several compounds. In addition,
this method has been proven to be accurate and practical (Sadono, 2011). The working principle of the
DPPH method is based on the ability of DPPH to accept hydrogen atoms donated by antioxidants. The
color of DPPH will change from purple to yellow with the addition of antioxidants, namely when the

single electron in DPPH pairs with hydrogen from the antioxidant (Haryoto et al., 2019).

Antioxidant activity testing was carried out quantitatively using the DPPH method, where methanol
extract of songga wood was used as a sample and quercetin as a standard solution. Quercetin was used
as a comparator because it is a class of flavonoids that show several biological activities with a strong

ability to capture free radicals. capture free radicals (Hasanah et.al 2023; Gusnidar et.al 2009).
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Antioxidant testing is expressed by the ICs (inhibition concentration) parameter. The magnitude of
antioxidant activity is indicated by the I1Cs, value, namely the concentration of sample solution needed
to inhibit 50% of free radicals. The smaller the ICso value of a compound, the greater the ability of the
compound to ward off free radicals. The antioxidant strength level is stated as very strong if the 1Cso
value is <50 pg/ml, strong if the ICs value is 51-100 pg/ml, moderate if the 1Csq value is 101-150 pg/ml,
weak if the IC50 value is 151-200 pg/ml and very weak or inactive if the 1Cso> 200 pg/ml (Aiyuba et
al., 2023). Measuring the absorbance of methanol extract of songga wood using the DPPH method using
a UV-Vis spectrophotometer begins with determining the maximum DPPH wavelength and operating
time. Determination of the maximum wavelength aims to provide maximum absorbance during
measurement. The results of determining the maximum wavelength of the DPPH solution are 517 nm.
Determination of operating time aims to determine the optimum incubation time of the sample with the
DPPH solution to react, which is indicated by stable absorbance (Puspitasari & Ningsih, 2016). The
results of the determination of operating time obtained stable absorption starting from the 40th minute.

The results of the DPPH method antioxidant activity test can be seen in (Table 1).

Table 1. Results of the DPPH method antioxidant activity test

Sample IC50£SD (pg/ml) Category
Songga wood 84.5+1.21 Strong
Quercetin 5.8£1.03 Very strong

Based on Table 1, the results of the antioxidant activity measurement obtained the 1Cso value of the
methanol extract of songga wood of 84.51 ug/ml and the 1Cso value of quercetin of 5.8 pg/ml. Based on
these results, quercetin was declared very strong with an 1Cso value of <50 pg/ml and the methanol
extract of songga wood was declared strong with an 1Csy value of 51-100 pug/ml (Aiyuba et al., 2023;
Molyneux., 2004).

Rat Paw Edema Examination

Edema is the accumulation of fluid in the lower layers of the skin which is one of the signs of
inflammation. In this study, measurements were made of the volume of the rat's feet before
inflammation, during inflammation and after treatment to determine the decrease in edema volume after
being given an agent suspected of having anti-inflammatory activity. The edema volume in rats was
assessed by measuring the initial volume of the rats' feet with a mercury plethysmometer, followed by
the induction of inflammation using 1% carrageenan to quantify the increase in foot volume, which
could then be compared to the reduction after the administration of anti-inflammatory agents (Fratiwi et
al., 2022). The inflammation testresults, the data obtained from the measurement of the edema volumein

the rat's feet, are illustrated in Figure 1.
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Figure 1. Volume of edema before and after treatment
(*not significantly different, P>0.05), **significantly different, P<0.05)

The results of this study indicate that the induction of inflammation using 1% carrageenan in vivo on
the feet of mice has been proven to trigger inflammation. The inflammation that forms is characterized
by signs of acute inflammation on the feet of mice, namely redness, edema and the inability of mice to
walk normally. The results of the research are in line with research conducted by Walidah, 2014, where
the induction of 1% carrageenan intraplantar in the legs of mice can trigger local swelling in the legs of
mice accompanied by redness due to the accumulation of inflammatory mediators. Along with the
inflammation that occurs due to carrageenan injection, there is also the release of pro-inflammatory
cytokines such as TNF-a, IL-1, IL-6, IL-8, and I1L-12 (Huang et al., 2013).

Based on the data in Figure 1, it is known that there is a difference in the volume of edema in each
treatment group. The negative control group showed a very high percentage of edema formed and
continued to increase. This is because the test animals given 0.5% Na-CMC could not inhibit the
formation of edema and the response to edema relied only on the immune response of the mice (Wenas
et al., 2020). When compared to the positive control group, the treatment of songga wood methanol
extract at doses of 50, 100 and 200 mg/KgBW showed that the volume of edema formed was not much
different. Therefore, it can be concluded that songga wood methanol extract has anti-inflammatory

activity in inhibiting the formation of edema in the soles of the feet of mice.

The results of phytochemical screening on songga wood are known to contain flavonoids, phenols, and
tannins (Sadono, 2011). This plant also contains alkaloid groups such as striknin, brucine, and loganin
(Hadi & Bremner, 2001).
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The decrease in IL-8 levels from methanol extract of songga wood is due to its secondary metabolite
content. Secondary metabolites that are thought to be responsible for providing anti-inflammatory
effects are flavonoids and alkaloids. Flavonoids and alkaloids are known for their antioxidant properties

that can prevent damage due to oxidative stress, namely inflammation.

The mechanism of action of flavonoids as an anti-inflammatory can be through several pathways with
inhibition of cyclooxygenase (COX) and lipooxygenase activity, inhibition of leukocytes, inhibition of
neutrophil degradation, and inhibition of histamine. Alkaloids suppress histamine release by mast cells
and reduce the secretion of pro-inflammatory cytokines (Rahayu et al., 2022). Flavonoids with anti-
inflammatory properties can interact with molecules involved in the inflammatory pathway and reduce

the activity of pro-inflammatory cytokines (Wenas et al., 2020).

Results of 1L-8 level examination

Enzymed-Linked Immunosorbent Assay (ELISA) is one method to determine the protein, immunity and
immune response by determining the presence of antigens or antibodies in the sample. The basic
principle of ELISA is to react antigens with antibodies labeled with enzymes and then add a substrate
to hydrolyze it into a colored precipitate that can be detected using an ELISA reader (Santoso, et.al
2020). Examination of IL-8 levels using the ELISA Kit Rat IL-8. Based on the ELISA test, the average
results of IL-8 level measurements were obtained in each treatment group (Figure 2).

* %

IL-8 Levels [pg/ml)
E & 8§ § ¢

g
*

*

Normal Negative control  Positive control Extract Extract Extract
S0mg/KgBW 100mg/KgBW 200mg/KgBwW

Treatment group

]

Figure 2. IL-8 levels in the treatment and normal group
(*not significantly different, P>0.05), ** significantly different, P<0.05)

Based on Figure 2, it can be seen that each treatment group has different mean IL-8 levels. The highest
mean IL-8 level of 724.3 pg/ml was found in the negative control group of 0.5% Na-CMC, which proves
that Na-CMC does not have anti-inflammatory activity to reduce the production of pro-inflammatory

cytokine IL-8 (Fratiwi et al., 2022). The positive control group using diclofenac sodium had an average
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IL-8 level of 147.9 pg/ml. In the Songga wood methanol extract group with dose variations of 50, 100,
and 200 mg/kgBB, the mean IL-8 levels were 494.8 pg/ml, 216.2 pg/ml, and 118.7 pg/m, respectively.
The average IL-8 level obtained in the 200 mg/kgBB songga wood methanol extract group was not

significantly different from the positive control of diclofenac sodium (p>0.05).

Based on the results of the One Way ANOVA test, the p-value = 0.000 <0.05 was obtained, so it can be
concluded that there is an effect of methanol extract of songga wood on IL-8 in male Wistar rats induced
by 1% carrageenin intraplantar. Furthermore, the post hoc LSD test was conducted to determine

significant differences in each group.

The decrease in IL-8 levels from the methanol extract of songga wood is due to its secondary metabolite
content. Secondary metabolites that are thought to be responsible for providing anti-inflammatory
effects are flavonoids and alkaloids. Flavonoids and alkaloids are known for their antioxidant properties
that can prevent damage due to oxidative stress, namely inflammation. The anti-inflammatory action
mechanism of flavonoids can be through several pathways, y inhibiting cyclooxygenase (COX) and
lipoxygenase activity, inhibiting leukocytes, inhibiting neutrophil degradation, and inhibiting histamine.
Alkaloids suppress histamine release by mast cells and reduce the secretion of pro-inflammatory
cytokines (Rahayu et al., 2022).

Based on the results obtained, songga wood has antioxidant and anti-inflammatory activities. Both are
interrelated, where antioxidants neutralize potential damage caused by free radicals, and anti-

inflammation suppresses inflammation caused by excessive oxidative stress.

CONCLUSION

Methanol extract of songga wood exhibits strong antioxidant activity with an 1Cso value of 84.51 pg/ml
and shows the potential as an anti-inflammatory agent, with a most effective dose of 200 mg/kgBW for
reducing IL-8 levels, which is not significantly different from the positive control (P>0.05). This

research can be a reference as an antioxidant and anti-inflammatory agent derived from natural sources
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