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ABSTRACT

Metabolic syndrome is a threat to health problems in the world, namely a group of metabolic disorders that occur
simultaneously. Obesity is a risk factor for metabolic syndrome. Fat accumulation causes insulin resistance and leptin
resistance resulting in weight gain. Tali bamboo leaf tea contains a natural source of antioxidants that can increase
insulin sensitivity so that it can reduce leptin levels. This study aims to determine the effect of bamboo tali leaf tea on
leptin levels in rats with metabolic syndrome. This type of research is experimental laboratoric with a Pre-Post Test
with a Control Group design. Wistar male white rats, 8 weeks old, and 150 — 250 grams in weight, were fed HFHF
(High Fat High Fructose) for 14 days, induced by Nicotinamide and Streptozotocin. Then, the rats were divided into 5
groups, namely negative control, positive control, and 3 treatments of tali bamboo leaf tea (300, 600, and 900 mg/200
g BW) for 28 days. Measurement of leptin levels using the ELISA method.Bamboo leaf tea had a significant effect (p
<0.005) on leptin levels in rats with metabolic syndrome. The largest decrease in leptin levels occurred in the TDB3
group which was 82.8% and the lowest decrease in leptin levels occurred in the TDB1 group which was 34.8%.
Bamboo leaf tea doses of 300, 600, and 900 mg/200 g BW reduced leptin levels in rats with metabolic syndrome for
28 days.
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INTRODUCTION

A metabolic syndrome is a group of metabolic disorders such as hypertension, obesity,
hyperglycemia, and dyslipidemia that occur simultaneously resulting in disruption of metabolic
processes (Barorah & Maslikhah, 2021). According to the IDF, the prevalence of metabolic
syndrome globally is 20 — 25% and is expected to increase to 53% by 2035 (IDF, 2018). In
Indonesia, prevalence of metabolic syndrome is 23,3% of the total population, where it occurs more
in women, namely 46% and in men 28% (Sigit et al., 2020).

Obesity is a risk factors for metabolic syndrome (Harahap et al., 2021). Obesity is a condition
resulting from an imbalance energy. Excess energy intake will be stored as fat, causing abnormal
fat accumulation in adipose tissue (Thahir & Masnar, 2021). Excessive accumulation of body fat
causes lipid deposition and produces lipotoxicity which causes insulin resistance (Tong et al.,
2022). Fat accumulation can produce adipocytokine hormones such as adiponectin and leptin.
Leptin is a hormone to regulate energy balance which functions to inhibit hunger (Kumar et al.,
2020). Insulin resistance causes leptin resistance. Insulin functions to convert glucose into energy.
If there is excess glucose, it will be converted into fat and will release the hormone insulin. The
more glucose is released, the more insulin will be produced and the more fat will be formed. This
condition causes the body to be unresponsive and causes insulin resistance which can inhibit
leptin’s performance in delivering satiety signals to the brain. This is because cells do not receive
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glucose, which causes the body to feel the need for energy nd to feel constantly hungry (Nikmah
& Dany, 2017).

Tali bamboo leaves contain natural sources of antiocidants such as flavonoids, lactones, phenolic
acids, alkaloid, phenols, tannin, and saponin which can incease leptin sensitivity. Fresh tali bamboo
leaves contain 5,57 g/100 g of flavonoids, 0,12 g/100 g of alkaloids, 72,09 mg/100 g of tannins,
and 27,2 g/100 g of fiber (Romansyah et al., 2019). Flavonoids can potect pancreatic B cells,
improve and increase insulin sensitivity so that they can help incease insulin sensitivity. In addition,
tannins and saponins play a role in increasing the permeability of the small intestine mucosa,
inhibiting the active transport of nutrients and reducing appetite to lose weight (Patonah et al.,
2017). This study aims to determine the effect of giving tali bamboo leaf tea on leptin levels in
rats with metabolic syndrome.

METHOD

This research is a laboratory experimental study with a pre-posttest control group design. This
research was conducted in January — March 2023 in the of the Center for Food Studies and Nutrition
(PSPG) at Gadjah Mada University. This research was approved by the Commission Faculty Ethics
Sebelas Maret University Medicine (KEPK FK UNS) with No. 20/UN27.06.11/KEP/EC/223. The
tools and materials for this research were animal cages, ovens, scales, intraperitoneal injection
syringes, gastric probes, syringes, ELISA kits (Elisa microplate, Lyophilized standard, Sample,
standard dilution buffer, Biotin-labeled antibody6(Lyophilized), Purified water, Antibody dilution
buffer, HRP-Streptavidin Conjugate, SABC Dilution Buffer, TMB Substrate, ELISA Stop
solution, Wash buffer), Wistar rats, comfeed, husks, string bamboo leaves, distilled water, alcohol,
cotton, tissue, metformin, HFHF (High Fat High Fructose) feed, Streptozotocin and nicotinamide.
The manufacture HFHF (High Fat High Fructose) diet consists of a mixture of 32 grams of
Comfeed feed, 28 grams of duck egg yolk, 40 grams of beef tallow, and 12 grams of chicken liver
and butter. In addition, also given 10% fructose (Zarghani et al., 2016).

Tali bamboo leaf tea is made, namely fresh bamboo tali leaves, dark green in color, without spots,
and located in the order of 3 — 4 of the shoots, washed, sorted, aired, then cut and dried in an oven
at 70°C until dry and then blended until smooth. Tali bamboo leaf tea is brewed with hot water that
has been boiled (100°C) for 10 minutes and left to cool. The infusion of bamboo leaf tea was given
to rats using a stomach tube. he sample for this study was 30 white rats (Rattus norvegicus) Wistar
strain, male, 8 weeks old, and 150 — 250 grams in weight. Wistar rats adapted for 7 days. After
adaptation, the rats were randomized and divided into 5 groups, namely the negative control group,
the positive control group, and the 3 groups treated with tali bamboo leaf tea. After randomization,
the rats were made into metabolic syndrome by being given an HFHF (High Fat High Fructose)
diet for 14 days, then induced by 110 mg/Kg BW of nicotinamide and 45 mg/Kg BW of
streptozotocin and adapted for 3 days. After the rats developed metabolic syndrome, blood was
taken using the retro-orbital plexus method through the sinus orbitalis to check leptin levels before
treatment (pretest). Furthermore, rats were treated, namely the negative control group (given
distilled water), positive control (given metformin 9 mg/200 g BW rats), TDB1 group (given
bamboo leaf tea at a dose of 300 mg/200 g BW rats), TDB2 (given bamboo leaf tea rope dose of
600 mg/200 g BW rats) and TDB3 (given bamboo leaf tea at a dose of 900 mg/200 g BW rats) for
28 days. On the 29th day, blood was taken to check leptin levels after treatment (posttest).
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Examination of leptin levels using the Rat Leptin Elisa Kit method. Blood was centrifuged at 3500
rpm at 4°C for 10 minutes. The supernatant was taken and centrifuged at 3500 rpm, 4°C for 5
minutes. Then stored at — 80°C. Plasma was diluted 3 times in a 1:2 ratio using diluent buffer D.
The leptin test procedure was the same as for insulin levels. Then, serum and blood plasma were
diluted 3 times (1 : 2) using sample diluent buffer D and also dilution of a standard solution made
from a solution with a concentration of 50 ng/ml. the absorbance value of the sample was read on
a A 450 nm spectrophotometer.The research results were analyzed using SPSS version 16.0. Data
were analyzed using paired t-test and ANOVA, followed by a post hoc with a p-value <0.05.

RESULTS AND DISCUSSION

Obesity is one of the main causes of metabolic syndrome. Obesity is a condition resulting from an
energy imbalance where energy intake is greater than energy expenditure which causes a positive
energy balance (Thahir & Masnar, 2021). Apart from food intake, hormones also play a role in
regulating balance, one of which is leptin. Leptin is related to BMI. According to Sumadewi (2017),
if there is an increase in BMI of 1 Kg/m2, it will cause leptin levels to increase by 0.549. Obese
sufferers are at risk of having leptin 4.6 times higher than people who have normal BMI (Nikmah
& Dany, 2017). Obesity sufferers usually have high leptin levels because they have many fat cells
so they will also produce a lot of leptin. However, obese people often fail to control their hunger
and have difficulty limiting their intake, this condition is called leptin resistance. This is due to the
disruption of leptin transport to the brain so that the hypothalamus becomes deficient in leptin.
Leptin has an important role as a metabolic switch to regulate energy homeostasis (Cahyaningrum,
2015).

Tali bamboo leaf tea (Gigantochloa apus Kurz.) is a herbal drink that is not made from Camellia
synesis tea leaves which are made through a drying process (Lagawa et al., 2020). Tali bamboo
leaves contain a natural source of antioxidants that can be used to treat various health problems,
one of which is anti-obesity (Novitasari, 2015). The antioxidants contained in the leaves of the
bamboo rope include flavonoids, tannins, saponins, alkaloids, phenolic acids, and many more.
Flavonoid compounds contained in bamboo leaves are flavones C-glycosides such as orientin,
isoorientin, vitexin, and homovitexin, phenolic compounds of bamboo leaves such as p-coumaric
acid, chlorogenic acid, ferulic acid, and chlorogenic acid (Made et al., 2021). The following is the
average result of leptin level examination in rats with metabolic syndrome:

Table 1 shows that there was a significant difference (p <0.05) between before treatment (day 1)
and after treatment (day 29). This shows that there is an effect of giving tali bamboo leaf tea on
leptin levels in rats with metabolic syndrome. To see the differences between groups, the One Way
ANOVA test was carried out, where the ANOVA results showed that there were significant
differences (p <0.05) between the treatment groups, both in the control group and the treatment
group. However, in the pre-treatment group, it showed that there was no significant difference
between the control group and the treatment group. This is because the mice are in a healthy
condition or have not been made into metabolic syndrome.

Table 1.
Mean Examination of Leptn Levels in Rats with Metabolic Syndrome
Group n Mean Leptin Levels (ng/ml)
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Day 1 (mean + Day 29 AGDP Pa
SD) (mean £ SD)  (mean + SD)
Negative Control 6 11.08+0.56 11.31 £0.53 0.23+0.08 <0.001*
Positive Control 6 11.14+0.53 2.71£0.37 -8.43+0.27 <0.001*
TDB1 group 6 10.92+0.52 7.13+0.32 -3.80 £ 0.64 <0.001*
TDB2 group 6 10.80+0.51 3.15+0.52 -7.65+1.00 <0.001*
TDB3 group 6 10.98+0.40 1.88 +0.16 -9.10 £ 0.48 <0.001*
Pb 0.789 0.000* 0.000*

Description: A Leptin levels: the difference between leptin levels between day 29 (end of
intervention) and day 1 (after induction of metabolic syndrome and before
intervention), *) There is a significant difference (p <0.05), a) paired t statistical test
H1 test with H29, b) One Way Anova statistical test
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Figure 1. Effect of Giving Bamboo Tali (Gigantochloa apus Kurz.) Leaf Tea on Leptin Levels in
Rats with Metabolic Syndrome

Figure 1 shows that after 28 days of treatment, the negative control group experienced an increase
in leptin levels. This is different from the positive control group and the treatment group which
showed a decrease in leptin levels. The greatest decrease in leptin levels occurred in the treatment
group given bamboo leaf tea at a dose of 900 mg/200 g BW of rats, which was 82.8% (9.10 + 0.48)
compared to the positive control group and the bamboo leaf tea treatment group. rope dose of 300
and 600 mg/200 g BW rats. The positive control group experienced a decrease in leptin levels by
75.67% (8.43 = 0.27), and the treatment group that was given bamboo leaf tea at a dose of 600
mg/200 g BW experienced a decrease in leptin levels by 70.8% (7.65 = 1,00), and the lowest
decrease in leptin levels occurred in the treatment group that was given bamboo leaf tea at a dose
of 300 mg/200 g BW, which was 34,8% (3,8 + 0,64).

Table 2.
LSD Post-hoc Analysis Effect of Bamboo Tali Leaf Tea on Leptin Levels in Mice with
Metabolic Syndrome
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Group Treatment P
K- K+ <0.001*
TDB1 <0.001*
TDB2 <0.001*
TDB3 <0.001*
K+ TDB1 <0.001*
TDB2 0.030*
TDB3 0.059
TDB1 TDB2 <0.001*
TDB3 <0.001*
TDB2 TDB3 <0.001*
Information:
K- : Negative control (given the test material solvent (aquades))

K+  : Control positive (given metformin 9 mg/200 g BW)

TDBL1 : Bamboo tali leaf tea dose of 300 mg/200 g BW

TDB2 : Bamboo tali leaf tea dose of 600 mg/200 g BW

TDB3 : Bamboo tali leaf tea dose of 900 mg/200 g BW

P : LSD Post Hoc Test

* : There is a significant difference between the treatment groups

Table 2 shows that there was a significant difference between the treatment groups, except for the
positive control group and the TDB3 group (giving bamboo leaf tea at a dose of 900 mg/200 g BW)
which showed no significant difference, this means that giving leaf tea bamboo rope dose of 900
mg/200 g BW has almost the same effect as metformin on reducing leptin levels in rats with
metabolic syndrome. Metformin is an antidiabetic drug that works by reducing glucose production
in the liver and repairing muscle glucose. In addition, metformin can reduce weight by stimulating
hypothalamic neurons, increasing leptin and insulin sensitivity, increasing GLP-1, and modulating
intestinal flora which can lead to decreased food intake (Feng et al., 2017).

Tali bamboo leaf tea can reduce leptin levels in rats with metabolic syndrome because Tali bamboo
leaves contain natural antioxidant compounds such as flavonoids, phenolic acids, alkaloids,
saponins, and tannins which can increase leptin sensitivity and reverse leptin resistance in people
with obesity and diabetes mellitus (Pérez-Pérez et al., 2020). Flavonoids act as immune response
modulators that can inhibit transcription factors involved in various pro-inflammatory genes such
as the leptin gene. Phenolic compounds such as flavones, flavonols, anthocyanins, and phenolic
acids can reduce leptin levels and reduce food intake by increasing the content of phospho-STAT3
in the hypothalamus to increase leptin sensitivity (Ardid-Ruiz et al., 2018; Pérez-Pérez et al.,
2020). Flavonoids can protect pancreatic  cells, improve and increase insulin sensitivity in cells,
thereby increasing leptin sensitivity. In addition, tannins and saponins play a role in increasing the
permeability of the small intestine mucosa, inhibiting the active transport of nutrients, and reducing
appetite to lose weight (Patonah et al., 2017). Tannins have been shown to play a role in
overcoming obesity by suppressing food intake and increasing energy expenditure by mediating
leptin levels (Chen et al., 2019).
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The results of this study are in accordance with the research Xu et al (2015) which showed that
giving green tea extract at a dose of 800 mg/Kg BW could reduce leptin levels in rats fed a high-
fat diet. This is because green tea extract contains polyphenols which can reduce leptin levels. In
addition, black tea containing 0.09% ECG can reduce food intake by improving leptin resistance.
Leptin is a hormone that can influence energy intake, energy expenditure, body weight, and
neuroendocrine function through action on nerve targets in the hypothalamus (Jin et al., 2013).

CONCLUSION

Tali bamboo leaf tea significantly reduced leptin levels in rats with metabolic syndrome at doses
of 300, 600, and 900 mg/200 g BW rats. The greater the dose of tali bamboo leaf tea given, the
greater the effect on lowering leptin levels. The optimal dose of tali bamboo leaf tea to reduce
leptin levels is 900 mg/200 g BW.
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