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Abstract: Kratom (Mitragyna speciosa Korth.) is an endemic plant of West Borneo (Indonesia). One
of its uses in the community is as a sedative. The aim of this research is to determine the effective dose
of kratom leaf extract and infusion against male BALB/c mice. The traction test and fireplace test
methods were used to determine the sedative effect quantitatively. The qualitative test was carried out
by observing the corneal reflex and the body turning reflex. Mice were divided into 5 groups, namely
positive control group (diazepam), negative control (CMC 1% + aqua dest), ethanol extract group 12.14
mg/ 20gBB, ethanol extract group 24.29 mg/ 20gBB, ethanol extract group 48.57 mg/ 20gBB, kratom
leaf infusion group 39 mg/ 20gBB, kratom leaf infusion group 78 mg/ 20gBB, and kratom leaf infusion
group 156 mg/ 20gBB. The results showed that the ethanol extract and infusion of kratom leaf had a
sedative effect on male BALB/c mice. The effective doses of ethanolic extract and kratom leaf infusion
are 48.57 mg / 20gBB and 156mg / 20g BW, respectively. Kratom leaf ethanolic extract has more
potential sedative effect than diazepam as a positive control, whereas kratom leaf infusion is the
opposite.
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1. Introduction

The Covid-19 pandemic has created a new problem globally, namely stress. Sleep
disturbance or insomnia is a disease problem caused by stress. Insomnia is a condition in which
a person cannot sleep comfortably accompanied by symptoms such as feeling tired and tired
all day long and continuously. This condition is also characterized by difficulty sleeping again
when waking up in the middle of the night [1-4].

Insomnia is closely related to mental and physical health. There is literature concluding
that insomnia with short sleep duration is associated with activation of both limbs of the stress
system and other physiological hyperarousal indices, which can adversely affect physical and
mental health, namely the risk of cardiometabolic and neurocognitive morbidity and mortality
[1, 4]. However, insomnia is more commonly associated with psychiatric disorders than any
other medical illness.

Pharmacotherapy with benzodiazepine receptor agonists is the most feasible and
effective treatment option for insomnia [5-7]. Benzodiazepines bind to GABA receptors.

Benzodiazepines decrease GABA inhibitory activity by binding to y-aminobutyric acid
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receptors (GABAARS) and GABA gated chloride/bicarbonate channels. This situation causes
chloride ions to enter the cells to spur hyperpolarization and inhibit neuron explosion.

From a medical perspective, the thing that needs to be considered in the use of sedative-
hypnotic drugs is the emergence of side effects that are quite dangerous for the wearer, such as
habituation, tolerance, and even addiction. Meanwhile, from the non-medical aspect that needs
attention is the emergence of drug abuse which is now increasingly prevalent in society [8].
Reflecting on these conditions, it is necessary to have traditional medicine as an alternative
treatment with minimum side effects, more effective, safe, cheap, and easy to obtain to reduce
the problem. Moreover, the plants used are endemic to the region.

One of the medicinal plants that have been used to treat various diseases is the kratom
plant (Mitragyna speciosa Korth.). Kratom is an endemic plant in Southeast Asia such as
Thailand, Malaysia, and Indonesia [9-12]. Empirically, fresh or dried kratom leaves can be
chewed, brewed into tea, or made into cigarettes. Kratom is used in folk medicine as a stimulant
at low doses, and at high doses, it can have a sedative effect. The chemical contains Kratom
leaves (Mitragyna speciosa Korth.) are alkaloids, saponins, flavonoids, triterpenoids, and
glycoside derivatives [12, 13]. Publications claim that the alkaloid mitragynine is responsible
for its pharmacological effects, one of which is its sedative effect [10-12, 14-16]. This study
aims to determine the effective dose of ethanol extract and kratom leaf infusion against BALB/c
mice and their potential as an alternative to benzodiazepine drugs substituted.

2. Materials and Methods

2.1. Plant samples.

Leaves used are wild green leaves with red leaf bones in Sibau Hilir, Putusibau, Kapuas
Hulu-West Borneo. Leaf samples were taken during the rainy season in the morning of June.
The sample obtained was determined in the Biology Laboratory of the Faculty of Mathematics
and Natural Sciences, Universitas Tanjungpura, Pontianak.

2.2. Chemical, reagents, and animal testing.

Carboxymethyl cellulose, 1% ammonia solution, hydrochloric acid 2N, chloroform,
Mayer reagent, Dragendrof reagent, magnesium powder, Lieberman-Burchard reagent, ether,
FeCls, and diazepam as control were purchased from Merck. The animal testing used in this
study were male mice of the BALB / c strain.

2.3. Preparation of extract and infusion of kratom leaves.

Making an infusion is done by weighing 31.2g of kratom leaf powder and putting it in
the infusion pan and heated in a water bath for 15 minutes at a temperature of 90°C. The extract
was made by weighing 200g of kratom leaf dry powder and then macerated with 70% ethanol
at room temperature for 3 days. The solvent is replaced every 1 x 24 hours. The macerate is
then concentrated in an evaporator at 60°C.

The extraction process itself has carried out a total of 200 grams of dried Simplicia
powder of kratom leaves was macerated with 70% ethanol extract at room temperature for three
days with solvent replacement every 1 x 24 hours, namely the first day of 1300 ml and the
second and third days of 1000 ml each. The macerate is then concentrated with an evaporator
at a temperature of 60°C.
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2.4. Traction test.

The front arm/leg of the test animal is hanging from a horizontally stretched wire.
Abnormal test animals will take a long time to turn around and need a fast time to fall. That
fact indicates that the test animals are under the influence of the sedative effect (positive)
[17, 18].

2.5. Fireplace test.

The test animal is placed in a cylindrical glass. Observations were made by looking at
the time required for the test animal to jump out of the glass tube. Normal test animals will
immediately run away and climb the cylinder glass, while the test animals affected by the
sedative effect will climb the glass for a longer time [19, 20]

3. Results and Discussion

Based on the results of sample determination conducted at the Biology Laboratory,
Faculty of Mathematics and Natural Sciences (FMIPA), Universitas Tanjungpura, it was stated
that the plant used in this study was the Kratom leaves (Mitragyna speciosa Korth.).

Macroscopic test of kratom leaf by organoleptic gave an astringent taste, green-brown
leaf color, an atypical odor like the smell of leaves in general, and visually in the form of coarse
powder.

3.1. Phytochemical screening results.

Kratom leaf infusion contains chemical compounds of flavonoids, polyphenols,
alkaloids, tannins, and saponins. While the ethanol extract, in addition to containing the
compounds contained in the infusion, also contains steroids. The results of the phytochemical
screening can be seen in table 1.

Table 1. Phytochemical Screening Results.

Result

Test Reagent Extract ethanolic Infusion
Alkaloid Dragendroff + +

Mayer + +

Wagner + +
Flavonoid Molish + +
Polyphenol FeCls + +
Steroid Liberman-Burchard + -
Saponin Water + +
Tannins Gelatin 1% + +

3.2. Sedative effect test result.

The sedative effect was tested using the Traction test and Fireplace test methods, and
corneal reflex and back reflex tests were taken as qualitative data. The parameters for testing
are the length of time it takes the test animal to turn around, and the time it takes the test animal
to fall, while the test parameter using the fireplace test method is the length of time it takes the
test animal to jump out of the tube. The longer it takes the test animal to turn around and jump
out of the tube, and the faster it takes the test animal to fall, it means that the effect of the
sedative effect is also getting more significant.
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In the ethanolic extract, the results of the Anova test for all parameters were differences
in the length of turning time, falling time, and jumping time between the treatment groups
positive control, negative control, the dose I, dose 1, and dose I11 because it has a significance
value of less than 0.05 (p<0.05). The same results are also shown in the infusion test results.
The results of the sedative effect test of the ethanolic extract are shown in Table 2, Figure 1
and 2.

Table 2. Sedative Effect Test Result.

Extract etanolic Infusion
Test Group Traction Test Fireplace Test Traction Test Fireplace Test
return time | fall time Jump Time return time fall time Jump Time

(sec) (sec) (sec) (sec) (sec) (sec)
Positive control 1.07 2.20 44.1 3.12 0.94 43.62
Negative control 0.7 - 1.07 1.18 - 1.20
Doses | 0.83 - 11.2 1.62 - 424
Doses 11 1.10 211 46.7 2.08 7.50 13.40
Doses Il 1.37 1.50 64.7 2.54 6.10 39.86

Positive control group (diazepam), negative control (CMC 1% + aquadest), ethanol extract doses Il1: 12.14 mg /
20gBB; ethanol extract doses 11: 24.29 mg/ 20gBB; ethanol extract doses I: 48.57 mg/ 20gBB; kratom leaf infusion
doses I11: 39 mg/ 20gBB; kratom leaf infusion doses I1: 78 mg/ 20gBB; and kratom leaf infusion doses I: 156 mg/

20gBB.
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Figure 1. Result of Traction test.

jump time
80 B
El control positive
60 3 control negative
’8‘ [ doses||
‘:-' 40 [ doses Il
£
= [ doses il
20+
0_
> > & O > >
'z?ot}oo S o‘\or}o‘\ o"\oé}oo o“oé‘oo
N & o & 2 2 > &
I E I E O E B E
(O (OS (O (OB (Ol
o N i i o
& & oF o &
grup test

Figure 2. Result of Fireplace test.

The test results show the average time of each test parameter with the traction test and
fireplace test methods. Based on the result, the group test gave the most significant sedative
effect at dose I, followed by dose group Il and dose I11.

The results of data analysis for the turning time parameter showed that the negative
control treatment group had a significant difference (p<0.05) with the positive control treatment
group, dose Il and dose 11 (fig 1). That means that the positive control treatment group, dose
Il and I, had a potential sedative effect, while dose Ill did not. Increasing doses of ethanol
extract of kratom leaves, there is an increase in the sedative effect. The stimulating effect of
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ethanol extract and infusion of kratom leaves selected for the turning time parameter in this
study is dose II.

Qualitative data in corneal and turning reflexes obtained from the study results also
showed a decreased activity. The negative control treatment group did not change these
parameters 120 minutes, but in each positive control treatment group, dose 111, dose 11, and dose
| showed a change. The positive control group showed a change in the corneal reflex and
turning the body after 10 minutes. This change indicates that the drug began to have a sedative
effect in this group at 10 minutes. The results of observations in the group test at dose 11l
showed a change in corneal reflex after 15 minutes, but there was no change in the back reflex
in 120 minutes. This change indicates that the test animals are transitioning from a stimulant
effect to a sedative effect. The decrease in muscle tone activity only occurs in the eye area. The
observations for the group test at doses | and 11 showed that changes in corneal reflex occurred
in 10 to 15 minutes, while the change in back reflex occurred in 60 minutes. This change means
that the extract ethanol and infusion have taken effect in 10-15 minutes.

The main components of kratom leaves are indole alkaloids, namely. Mitragynine
(66.2%) and 7-hydroxy mitragynine (2.0%) [9, 14, 21, 22]. Mitragynine showed a significant
decrease in locomotor activity in rats. At the same time, 7-hydroxy mitragynine acts on nerve
endings and inhibits the release of neurotransmitters [9, 10, 12, 15, 21, 22]. The alkaloid
compounds contained in kratom leaves may have sedative activity. Alkaloids have an agonist
effect on the GABA (gamma-aminobutyric acid) receptor. GABA released from nerve
terminals binds to GABA receptors; this binding causes the opening of chloride channels.
Nerve cell membranes usually are impermeable to chloride ions. However, when chloride
channels are open, they allow chloride ions to enter, increasing the electrical potential across
the cell membrane, making it difficult to excite and causing sedative effect hypnosis. However,
other compounds likely cause a sedative effect, such as chrysin (flavonoid) in the herb
Passiflora incarnata L [15, 21]. In vitro, chrysin can bind to benzodiazepine receptors. Its
mechanism of action is by reducing locomotor activity in animals induced by pentobarbital.

4. Conclusions

The results showed that the ethanol extract and leaf infusion kratom has a sedative effect
on male mice of BALB/c strain. The effective dose of ethanol extract of kratom leaves is a dose
of 48.57 mg/20gBW and 7.80 g/kgBB in infusion.
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