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Abstract

Dendrophthoe pentandra (L.) Miq is a parasitic plant with medicinal potential found in 3000 other plant
species. The duku parasite is usually considered a parasite on the duku plant and is often discarded because it
is thought to interfere with the growth of the duku plant. The purpose of this study was to see the effect of the
duku parasite leaf extract on the reduction of malondialdehyde (MDA) in hyperglycemic rats. MDA levels were
measured by thiobarbituric acid-reactive substance (TBARS) assay with doses of duku mistletoe leaf ethanol
extract of 400, 200, and 100 mg/kg BW. MDA levels were analysed using rat blood plasma, which was
measured using a spectrophotometer at a wavelength of 532 nm. Oral administration of EEDBD 400, 200, and
100 mg/kg BW reduced MDA levels in hyperglycemic rats. However, only EEDBD 400 mg/kg BW showed a
significant difference between the negative control (CMC-Na), but with glibenclamide and the normal groups,
there was no significant difference.
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I INTRODUCTION

Traditional medicine in various regions is a hereditary inheritance based on experience, empirical
evidence, and further scientific evidence through preclinical and clinical trials [1]. The use of traditional
medicine continues to increase and develop rapidly in society. This is supported by various factors and issues
currently developing in the form of a "back to nature" attitude.Many medicinal plants have been proven to
have antioxidant and antidiabetic effects, one of which is the Dendrophthoe pentandra leaf in the duku plant.
Duku is a tropical fruit plant that is quite common in Indonesia and is often overgrown with parasites,
especially from the species Dendrophthoe pentandra (L.) Miqg and Scurrula ferruginea (Jack) Danser. D.
pentandra is a parasitic plant found in 3000 other plant species with medicinal potential [2], [3]. The D.
pentandra is usually considered a parasite on the duku plant and is often discarded because it is thought to
interfere with the growth of the duku plant.

However, the leaves of the parasite, which have been considered parasites, actually have properties
for human health [4].The metabolic syndrome is a collection of metabolic risk factors that contribute to an
increased risk of diabetes mellitus and cardiovascular disease. Metabolic syndrome is a condition of
abnormal metabolism in the body that is characterized by the presence of three or more signs and symptoms,
including central obesity, hypertriglyceridemia, low HDL levels, high blood pressure, and high fasting blood
glucose level [5]. Hyperglycemia tends to have an adverse effect on the body's health because high blood
glucose level tend to encourage the formation of free radicals or reactive oxygen species through an
oxidation-reduction mechanism by encouraging more electron donors into the electron transport chain in the
mitochondria [6]. Research on the effect of the D. pentandra on malondialdehyde (MDA) levels has never
been done in experimental animals or humans. Therefore, the present study was conducted to evaluate the
effect of D. pentandra ethanol extract on malondialdehyde levels in hyperglycemic rats.

I. METHODS

21 Preparation of D. pentandra Samples

D. pentandra samples were taken from the duku field area, Medan Johor Village, Medan, North
Sumatra Province. The fresh leaves of the D. pentandra are sorted, thoroughly washed, drained, and then air
dried to dry. D. pentandra powder was extracted by the maceration method, soaking the sample in 96%

http://ijstm.inarah.co.id

311


http://ijstm.inarah.co.id/index.php/ijstm/about/submissions
mailto:yuandani@usu.ac.id

International Journal of Science, Technology & Management ISSN: 2722 - 4015

ethanol for 5 days, re-macerating for 2 days, filtering, and then concentrating with a rotary evaporator to
obtain a thick extract [7], [8].

2.2 Preparation of D. pentandra Leaves Ethanol Extract Suspension (EEDBD)

The 100 mg/kg BW EEDBD was weighed in a watch glass, then put into a mortar, and 0.5% Na-
CMC suspension was added little by little while grinding until homogeneous and then put into a 10 mL
volumetric flask. The volume was made up of 0.5% Na-CMC suspension up to the marked line [9].

2.3 Preparation of Test Animals

The animals used were white male rats with a body weight of 180-200 grams, divided into 6 groups,
each consisting of 4 rats. Before the experiment, they were acclimatized for 2 weeks [10].

2.4 Induction of Test Animals

Twenty-four male rats weighing 180-200 g fasted for 18 hours were weighed, determined to be
fasting glucose blood level, and induced with nicotinamide 230 mg/kg BW intraperitoneally. After 15
minutes, they were induced with 65 mg/kg streptozotocin solution intraperitoneally [11].

2.5 Measurement of MDA Levels

MDA levels were measured using a thiobarbituric acid-reactive substance (TBARS) assay. TMP was

used as a standard in this assay due to the difficulty of producing pure malondialdehyde (MDA), which is
stable during storage, so that MDA can be obtained by hydrolyzing TMP by heating in an acidic
environment with methanol as a by-product of the reaction [12], [13]. Based on the reaction between MDA
and TBA, MDA forms a TBA-MDA bond complex that produces a pink to reddish color, and then its
intensity is measured using a spectrophotometer [14].

. RESULT AND DISCUSSION
3.1 Induction of Test Animals
The test animals were induced using streptozotocin (STZ) and nicotinamide (NA) induction to
increase blood glucose level in rats. The results of the blood glucose level measurements can be seen in
Table 1.
Table 1. Results of rat Blood Glucose Level measurements after induction

No Treatment Group Blood Glucose Level after induction (mg/dl) Mean + SEM, n=4
1 [Na-CMC 346.25 + 23.05

2 |Glibenclamide dose of 0.45 mg/kgBw 367.75+ 16.19

3 [EEDBD 100 mg/KgBW 365.50 +8.73

4 [EEDBD 200 mg/KgBW 366.25 + 11.05

5 [EEDBD 400 mg/KgBW 367.75 £ 9.88

Table 1 above shows that after NA and STZ induction, the blood glucose value increased above the
normal limit of >200 mg/dl. The results of increasing glucose blood level can be seen in Figure 1.

Treatment Group

Normal
= 450 ® Normal
400
z I . Na-CMC
£ 350 ® Na-CMC
£ 300 Glibenclamide dose of
3 250 Glibenklamid 0.45 mg/KgBW
£ 200 dosis 0,45 EEDBD 100 mg/KgBW
S m}%ékgBB
L% 150 EEDB 100 EEDBD 200 mg/KgBW
KgBB

5 100 ms/Ke EEDBD 400 mg/KgBW
FC; 50 m EEDB 200

0 mg/KgBB

Kelompok Perlakuan

Fig 1. Blood Glucose Level in rats after induction
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The figure 1 shows that the blood glucose level in rats increases due to the induction of NA and
STZ. The mechanism of STZ in increasing blood glucose level in the blood is that streptozotocin can enter
pancreatic cells with the help of GLUT-2 so that it is selectively toxic to specific cells. Streptozotocin can
reduce GLUT-2 expression in the pancreas, as well as in the kidney and liver. The mechanism of cell death
caused by streptozotocin induction is caused by DNA alkylation, the release of nitric oxide (NO), the release
of reactive oxygen species (ROS), and the inhibition of O-GIcCNAcse. After streptozotocin enters the cell,
STZ decomposes spontaneously to form methyldiazohydroxide and isocyanate molecules. The
methyldiazohydroxide molecule will decompose to form a highly reactive carbonium ion (CH3+), which is
the primary key for DNA alkylation. When the cell's DNA is damaged, it will activate poly ADP-ribosylase,
where poly ADP-ribosylase overstimulates, and there is a decrease in ATP and NAD+ so that in the end free
radicals will form, which can damage pancreatic cells. Insulin production is inhibited and decreases due to
pancreatic-cell damage, resulting in diabetes mellitus [15]-[17].

3.2 Measurement of MDA levels

In this study, MDA levels were measured using the Thiobarbituric Acid Reactive Substances
(TBARS) method, in which two molecules of thiobarbituric acid (TBA) react with two carbonyl groups from
one molecule of MDA to form a colored MDA-TBA2 complex that can be measured using a
spectrophotometer.UV-Vis. The standard is TMP, 1, 1, 3, or 4 tetra methoxy propane or malondialdehyde
bis. MDA levels were analysed using rat blood plasma, which was measured using a spectrophotometer at a
wavelength of 532 nm.MDA levels for the treatment results were obtained by measuring the absorbance in
the presence of the addition of a standard solution of 96, 48, 24, 12, 6, and 3 pg/ml. The absorbance value of
each concentration can be seen in Table 2 below.

Table 2.MDA standard absorbance.

Concentration standard (nmol/ml) Absorbance (532 nm)
0.3 0.016
2 0.034
10 0.076
25 0.132
35 0.199
42 0.251

Based on the table, a standard curve is obtained, as shown in Figure 2 below. The standard curve is
obtained from the relationship between various standard concentrations and the absorbance formed. From
this calibration curve, the value of R? is obtained. The R? value ranges from 0 to 1, which indicates how
closely the estimated values for the regression analysis represent the actual data. The regression line equation
y = 0.0053x + 0.0172 with an R*= 0.9878 is derived from the standard curve.
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Fig 2. MDA Standard Curve
MDA activity was calculated by substituting the sample's absorbance value (y) at a wavelength of
532 nm into the linear regression line equation y = 0.0053x + 0.0172, which was obtained from the standard
curve so that the MDA content value (x) was obtained. The results of MDA concentration were then carried
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out with statistical analysis using One Way Analysis of Variant (ANOVA) to obtain significant differences
in measurement results (p <0.05) between treatment groups. The results of the MDA test on rat plasma can
be seen in Table 3 below.

Table 3. MDA Levels in Rat's Plasma.

No Treatment Group MDA Average (nm/mol) + SEM P value
0.000?
1 Normal 6.53 +4.26 0.760
2 Na-CMC 38.25+6.62 0.000°
0.000°¢
0.000?
3 Glibenclamide dose of 0.45 mg/kgBW 8.22+2.79 -
0.760
0.0202
4 EEDBD 100 mg/KgBW 24.42 +13.39 0.008°
0.004¢
0.0022
5 EEDBD 200 mg/KgBW 18.06 + 2.60 0.048°
0.087
0.000?
6 EEDBD 400 mg/KgBW 11.98 £ 3.15 0.497
0.329
Information:

SEM (Standard Error Mean)
#significantly different from the Na-CMC control group
b significantly different from the glibenclamide comparison group
¢ significantly different from the normal group

Based on data on average plasma MDA levels in DM rats given EEDBD after being tested for
normality with the Kolmogorov-Smirnov test, the significance of p > 0.05 was determined. This shows that
the data is normally distributed. Then a homogeneity test was carried out with a significance result of p >
0.05, indicating that the data obtained was homogeneous, so the requirements for using parametric analysis
with one-way ANOVA were fulfilled [18]. The ANOVA analysis results showed significant differences
between treatment groups in MDA concentrations (nmol/ml), with a significance value of p < 0.05. The
CMC-Na negative control group showed an increase in MDA compared to the normal group. Meanwhile,
there was no significant difference between the normal and positive control groups or EEDBD 400 mg/Kg
BW (p > 0.05). This shows that the administration of EEDBD can significantly affect MDA levels in DM
rats, as shown in Figure 3.

Normal
50,000 = Normal Na-CMC
45,000
= 40,000 ® Na-CMC
§ 35,000 Glibenclamide dose of
g 30/000 Glibenklamid dosis 0.45 mg/KgBW
& 0,45 mg/kgBB
2 20,000 EEDBD 200 mg/KgBW
< EEDBD 400 mg/KgBW
S 10,000 i m EEDB 400 mg/KgBB
5,000
0

Treatment Group

Fig 3. Effect of treatment group on MDA levels
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Oral administration of EEDBD 400, 200, and 100 mg/kg BW reduced MDA levels in hyperglycemic
rats. However, only EEDBD 400 mg/kg BW showed a significant difference between the glibenclamide and
the control groups. The measurement results of high MDA levels indicate oxidative stress in DM-2 rats [19].
Oxidative stress in DM-2 rats can activate several pathways, including the formation of advanced glycation
end-products (AGEs) and PKC1 [20]. Hyperglycemia conditions can induce oxidative stress by several
mechanisms, such as glucose auto-oxidation, the polyol pathway, and the formation of AGE and PKC1/2
kinase, as seen in Figure 3 above [21], [22]. After oxidative stress, the next stage of MDA formation occurs
through a non-enzymatic process with bicyclic endoperoxides produced through lipid peroxidation [23].

Iv. CONCLUSION

Oral administration of EEDBD at doses of 400, 200, and 100 mg/kg BW reduced MDA levels in
hyperglycemic rats. However, only EEDBD 400 mg/kg BW showed a significant difference between the
negative control (CMC-Na), but with glibenclamide and the normal groups, there was no significant
difference.
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