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Abstract. One of the serious diseases that has been a concern in medicine is Di-
abetes Mellitus (DM). The rate of morbidity and mortality is significantly high.
The medicine that comprehensively recovers the disease is necessary. This ena-
bles B pancreas recovery. The extract of Meemba Leaf is expected to fulfill this
requirement. This research was carried out to analyze and prove the impact of
Meemba leaf extract on reduction of blood glucose level of Mouse with type 2
Diabetes Mellitus (DMT2). The testing animals were modified to suffer from
type 2 Diabetes Mellitus. Meemba leaf extract was given and the effect was ob-
served until the blood glucose level reached the normal condition. The animal
testing had been successfully modified to suffer from type 2 Diabetes Mellitus.
The intervention by giving Meemba leaf extract of 250 mg/kg BW (bodyweight)
had demonstrated gradual improvement of the disease indicated by reduction of
blood glucose level. After 28 days, the disease seems to be recovered. This re-
search findings are expected to contribute the essential treatment of the disease
by supporting 3 pancreas cells improvemnt. The extract of Meemba leaf has
shown the ability to do so. This material is extensively available, affordable with
low price and, therefore, this will help people to recover from DM.
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1 Introduction

Medical science is currently developing rapidly. There are some diseases for which
treatment has been found both in terms of the method and used substances. One of the
diseases that is becoming the focus of treatment in the field of medicine is Diabetes
Mellitus. Research in the field of medicine and pharmacy that has a focus on recovering
the disease is carried out quite intensively. This is because the disease has extensive
implications and is a health issue on a global scale [1]. It therefore needs good treatment
that is empirically proven for better patient treatment [2]. Diabetes Mellitus (DM) is a
serious disease that has long-term impact on personal, family and social life. The dis-
ease is in the top 10 causes of death that take the lives of millions of people. It is about
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80% of people suffering from DM are those living in low- and middle-income coun-
tries. The regions heavily affected by DM disease are China and India [3]

The prevalence of morbidity and mortality for diabetes mellitus is quite high and
there is a significant cost for treatment of the disease. The International Diabetes Fed-
eration (IDF) has estimated that in 2017 there were 451 million people with diabetes in
worldwide level (aged 18-99 years). These figures are predicted to rise reaching 693
million people by 2045. It is estimated that almost half of the people (49.7%) living
with diabetes mellitus are undiagnosed. In 2017 it was estimated that around 5 million
deaths worldwide were caused by diabetes in the age range of 20-99 years [4]. The
global healthcare expenditure for diabetics was estimated at USD 850 billion in 2017.
According to the trend, new estimates of diabetes prevalence, diabetes deaths and health
care spending due to diabetes present a huge burden on social, financial and health
systems over the world [5].

In 2005, it was estimated that more than 20 million people in the United States had
diabetes. About 30% of these people have undiagnosed cases. The increased risk of
diabetes is mainly related to age, ethnicity, family history of diabetes, smoking, obesity,
and lack of physical activity. Diabetic-related complications including cardiovascular
disease, kidney disease, neuropathy, blindness, and lower limb amputation are signifi-
cant causes of increased morbidity and mortality among diabetics and result in a heavy
economic burden on the U.S. health care system. By 2050, the number of people in the
United States diagnosed with diabetes is estimated to increase to 48.3 million [6]

Diabetes Mellitus is a disease characterized by high glucose level in the blood. Dia-
betes and lack of control over glucose concentrations in the blood are increasing rapidly
as one of the major chronic degenerative disorders [7]. This occurs due to the complex
metabolic disorders associated with increased insulin resistance, insulin incapability
and malfunction of B pancreas-cell, abnormal metabolism of glucose and lipids, sub-
clinical inflammation and the increased of oxidative stress [8]. Oxidative stress is in-
dicated to be a major cause in the pathogenesis of the disease. The pathogenesis of
Diabetes Mellitus includes the process of oxidative stress in which there is a state of
imbalance between free radicals and antioxidants. The production of free radicals in
Diabetes Mellitus due to glucose auto-oxidation exceeds the ability of intracellular an-
tioxidants to neutralize them, causing cell damage. Free radicals can increase the pe-
roxidation of lipids that decompose into Malondialdehyde (MDA) in the blood and are
reactive compounds as markers of oxidative stress. A persistent of high blood glucose
levels may cause damage on blood vessels that affect heart, eye, kidney, and nerve
function and are likely to result in various complications[8][9][10]. Type-2 Diabetes
Mellitus contributes 90% of the Diabetes cases and its prevalence rate shows a con-
sistent increment. Factors causing this increase include age, lifestyle and obesity [11].
The main factors of the Type-2 Diabetes Mellitus on a global scale are obesity, lack of
physical activity, increased consumption of unhealthy foods such as processed meats,
modified wheat and sugar-sweetened beverages [12].

Diabetes Mellitus affects the role of B pancreas cell. For the person who is not dia-
betic there is a grow in mass of j cell. However, the function B-cell is concurrent with
individuals with normal body mass. Preliminary data suggest that weight loss can lead
to some decrease in cell mass f and function in non-diabetic individuals. The average
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sell B mass is reduced in Type-2 Diabetes Mellitus regardless of obesity, but the varia-
tion between individuals is quite diverse. The functioning of B cells, however, is se-
verely impaired. Weight loss interventions and antihyperglycemic treatments, improv-
ing the function B pancreas cell, but without changes in cell mass [3]. A growing re-
search suggests that herbs can effectively treat DMT2. The current research looks at the
effect of herbal therapy on DMT?2 through anti-inflammatory and anti-oxidation char-
acteristics, regulation of blood lipid metabolism, anti-glycose effects and other mecha-
nisms [13]. The effectiveness of herbal medicine in type-2 Diabetes Mellitus is given

in Fig. 1.
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Fig. 1. The effect of herbal medicine in type 2 diabetes mellitus [13]

In this research the treatment and recovery of type-2 Diabetes Mellitus is carried by
giving the extract of Meemba leaf. Meemba leaf contains flavonoid and alkaloids com-
pounds that work by two main mechanisms, i.e. intra-pancreatic and extra-pancreatic.
Flavonoid and alkaloids compounds in the intra-pancreatic mechanism work by repair-
ing (regeneration) the damaged P pancreas cells and protecting cells from damage and
stimulating the release of insulin. Alkaloids have been shown to have the ability to
regenerate damaged [ pancreatic. Alkaloids are also able to stimulate the sympathetic
nerves (sympathomimetic) which has an effect on increasing insulin secretion[14].

Meemba leaf extract contains active compounds of flavanoid that have antioxidant
properties. It can protect damage to pancreatic cells due to the free radicals. Alkaloids
work to suppress blood glucose level in the extra-pancreatic mechanism by increasing
blood glucose transport, inhibiting glucose absorption in the colon, stimulating glyco-
gen synthesis and inhibiting glucose synthesis by inhibiting the enzyme glucose 6-phos-
phatase, fructose 1.6-biphosphatase which is an enzyme that plays a role in gluconeo-
genesis, as well as increasing glucose oxidation through glucose 6-phosphate dehydro-
genase. Inhibition of the enzymes 6-phosphatase and fructose 1,6-biphosphatase will
decrease glucose formation from substrates other than carbohydrates. Flavonoids ab-
sorbed in the blood will increase the solubility of blood glucose so that it is easy to
secrete through urine [20]
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Meemba leaf extract has shown to be an insect repellent, for lowering inflammation,
treating diabetes, and for treating cancer. The benefits found in Meemba leaf com-
pounds and its extracts for health are extensive, however if the processing and the use
is not standardized, then it may result in side effects of damaging the liver and kidneys.
The recent research on Meemba leaf extract is highlighted focusing on its main aspects,
such as antioxidants, and their potential role in the treatment of diabetes. In this re-
search, there is a section that examines how toxicity levels Meemba leaves to rat, thus
encouraging further research for the development of better products for human use[16].

2 Method

2.1  Research Design

The type of this research is experimental. The study was carried out by giving treatment
to the animals test that have been divided into control groups and treatment groups and
then compared based on the effects [17]. In this research, a mouse that has been induced
with streptozotocin suffering from Type-2 Diabetes Mellitus is employed. This is to
observe the effectivity of Meemba leaf extract on the treatment of the disease.

The research design used is the pre- and post-test control group design. This design
was chosen because it can produce data with high validity and treatment can be regu-
lated by researchers. The use of this design can control the occurrence of testing bias
and testing interactions[18].

2.2 Development Animals Test

For preparing the research object, a number of wistar male white rats aged 2-3 months,
body weight 150-250 g, was treated by feeding them with standardized rat food. This
was carried out in the Faculty of Pharmacy, Muhammadiyah University of Surakarta.
The decision of using animals for the experiments is based on the consideration that
wistar male white rats are most often used in biomedical research because they are
genetically similar to humans and have adaptability in laboratory environments [15].

The minimum number of samples used in this study is calculated according to the
formula in [19]. Based on the formula, the minimum number of samples for each group
was 4 wistar rats. To anticipate the presence of animals excluded from the sample e.g.
due to death during the study, the number of samples was increased. The amount of
addition depends on the magnitude of the risk of an exclusion event. Considering this
fact, in this study 5 Wistar male white rats were used for each group [19].

The preliminary research in this study was carried out by modelling the animals test
to suffer from Type-2 Diabetes Mellitus. This was carried out by induction of strepto-
zotocin (STZ). In this stage, obtaining the right dose of STZ that enables making the
model without getting dead is challenging. In this study, the injection of STZ at the
dose of 35-60 mg/kg Body Weight (BW) was used. This causes type-2 Diabetes Melli-
tus, damages Pancreatic 3 cells but enables pancreas to be reversible. The first group
of rats was given treatment (STZ 50 mg/kg BW) and Nicotinamide-induced 110 mg/kg
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BW intraperitonially, after 15 min induced STZ 50 mg/kg BW then was not fed during
a night. Rat is successful to have type 2 DM if the blood glucose level is 200 mg/dL
[17]. The rats were used in experiment is shown in Fig. 2.

Fig. 2. Wistar Rats used for experiment

2.3  Meemba Leaf Extraction and Application

Various studies on Meemba leaf are normally aimed at testing antioxidant effects and
testing the body's natural defenses. One such study used Meemba leaf and methanol to
extract the active compounds of Meemba leaf [21]. For making the extract of Meemba
leaf, a total of 1 kg of the leaf powder was mixed with 1 liter of 96% ethanol and was
then left for 2 days while stirred occasionally. The solution is then filtered with filter
paper, macerated and evaporated to exclude the main solvent with a rotary evaporator.
The solution was thickened with a water bath, Meemba leaf extract can be seen in Fig.
3.

Fig. 3. The Extract of Meemba Leaf

In this study, the rats were firstly adapted for one week to undergo a standardized
diet before involved in the experiment. Before the treatment, the blood was taken from
the rats to check their blood glucose levels. For the group of normal control, the rats
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simply stay and were given a standardized diet. Another group was inducted with STZ
50 mg/kg BW followed by the injection of Nicotinamide after 15 minutes. After 7 days,
the blood glucose levels, and the weight were checked for both groups. After this step,
the treatment was carried out. After streptozotocin-induced 3 days later wistar rats start
to be given Meemba leaf extract for 28 days by checking their blood glucose levels on
the days of 4, 7, 14, 21, and 28. The application of neem leaf extract to wistar rats can
be seen in Fig. 4.

Fig. 4. The Intervention with Meemba Leaf Extract

3 Result And Discussion.

Nowadays, various methods and pharmacotherapy are being developed using Meemba
leaf extract, and therefore, Meemba leaf extract is increasingly interested because of its
benefits[22]. This is due to Meemba leaf extract shows enormous potential as an alter-
native pharmacotherapy[23]. This study also shows very significant results, from the
achieved results in the reduction of rat blood glucose levels and the overall restoration
of B pancreas cells as mentioned in [24].

Table 1. Intervention of Meemba leaf extract on blood glucose level

No Day Blood glucose level (mg/dL)
1 0 88
2 4 254
3 7 266
4 14 304
5 21 217
6 28 142

Wistar rats, which had been induced with streptozotocin to suffer from type-2 dia-
betes mellitus, after three days were given Meemba leaf extract of 250 mg/kg-BW. The
blood glucose level was tested at day of 7, 14, 21, and 28. It was recorded that at the
beginning there was an increase in blood glucose levels. After some time, there was a
decrease near normal and at the day of 28, the blood glucose levels were again tested.
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It was measured that the blood glucose levels were normal, i.e. 142 mg/ dL. The results
of this study can be seen in Table 1 and Fig. 5.

Blood Glucose Level

Fig. 5. The effect of giving Meemba leaf extract on bllod glucose level of Type-2 Wistar rat

4 Conclusion

Diabetes mellitus is one of global health problems resulting in physical and financial
drawbacks for the patients suffering from its. Many herbal plants have been developed
for the recovery of diabetes mellitus mainly through its anti-inflammatory, anti-oxida-
tion, blood fat regulation and anti-glucose properties. In this case, it is presented the
effect of Meemba leaf extract in lowering blood glucose levels in DMT?2 wistar rats.

In this study, there is an effect of Meemba leaf extract in male wistar rats with a
decrease in blood glucose levels gradually approaching normal and on day 28 when
blood sugar returned tom 142 mg/dL. Biochemical analysis of Meemba leaf extract
contains active compounds of alkaloids and flavonoids that have been shown to be use-
ful in lowering blood glucose levels in male wistar rats for the treatment of type 2 dia-
betes mellitus.
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