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ABSTRACT: This study was aimed to assess potential of leaf ethanolic extract Etlingera hemisphaerica in
regulating glucose and triglyseride on mice (Mus musculus). METHODS: Two extract assesments were composed
of five group (1 control, 3 dosages of extract, and 1 comparator drug), and each group were replicated by 5 of M.
musculus. Pathological conditions were performed by giving 10 % sugar in drink for hyperglycemia, and a high fat
diet for hypertriglyceride during 10 days. There were three dosages of the extract (0.13, 0.26, and 0.39) mg/g body
weight (bw), and two comparator drugs (glibenclamid 0.52 mg/g bw as anti diabetic and simvastatin 0.052 mg/kg
bw as anti hypertriglyceride). Both dosage extract and comparator drug were administrated by gavage on day 11,
while the control group received only sesame oil solvent in the same manner. Blood samples were obtained from the
tail to determine glucose and triglyceride levels before and after treatment. RESULTS: Treatment with 0.39 mg/gbw
extracts decreased glucose from baseline (117.8 mg/dL) to the end (75.20 mg/dL) on day 13 as much as 36.16 %
while glibenclamid decreased 38.00%. Triglyceride test revealed that 0.39 mg/gbw extract decreased from baseline
(127.4 mg/dL) to the end (100.4 mg/dL) on day 13 as much as 21.19% which was equivalent to 21.20% caused by
simvastatin. CONCLUSION: Leave ethanolic extract of E. hemisphaerica (0.39 mg/g bw) potentially decrease

blood glucose (36.2 %) and triglyceride (21.19%) in M. musculus.
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INTRODUCTION

Honje (Etlitinga hemisphaerica) is a chronic life
spice plant flowers, fruits, and seeds are used by
people of Bengkulu as a vegetable or food
seasonings. This plant can also be used as a cure for
skin related diseases, including measles. Results of
chemical analysis flowers E. hemisphaerica suggests
that part of the plant contain alkaloids, flavonoids,
folifenol, steroids, saponins, and volatile oil
(Naufalin et al., 2005). Recently research has
addressed that the antioxidant content of plant leaves
Etlingera higher when compared to the flowers and
rhizomes (Chan et al., 2011). Therefore, having
active compounds such as polyphenols and
flavonoids makes Etlingera be efficacious. Another
Etlingera extract, Etlingera elatior, causes a decrease
in lipid hydroperoxides and protein-carbonyl-
contents, as well as a significant increase in total
antioxidants and antioxidant enzymes in rats (Jackie
etal., 2011).

Diabetes mellitus (DM) is known as diabetes or sugar
disease is a group of chronic diseases characterized
by elevated levels of blood glucose as a result of a
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disturbance in the body's metabolic system. In the
DM condition pancreas unable to produce insulin the
body needs. It has been reported that flavonoids
found in plants of Daluman can help overcome the
body's natural antioxidant system of oxidative stress
underlying the pathogenesis of type 2 DM (Gina,
2010). This phenomenon is reinforced by the results
of studies Wan et al. (2013) showed that the extract
of Swertia kouitchensis that contain lots of
antioxidants proven potential as an anti-diabetic and
able to alter metabolism in mice made diabetic
condition. Based on the information alleged that the
active chemical compounds in the form of
antioxidants derived from plants, expected potential
as an alternative medicine for DM cases.

Coronary heart disease (CHD) was ranked first (80%)
as the cause of death (Santoso et al., 2007). Results
of a survey conducted by the Ministry of Health
showed that the prevalence of CHD in Indonesia
from year to year increase (Majid, 2007).
Investigation of hipolipidemia drugs which derived
from natural materials are enterprising done. Natural
medicine in addition was assumsed to cheap and
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readily available is also expected to have minor side
effects compared with the synthetic drugs. Some
plants which contain secondary metabolites, such as
flavonoids, steroids, trepenoid, and alkaloids
potential as raw material of natural medicine.
Metwally et al. (2009) stated that the administration
of silymarin (flavonoid) in mice can reduce
significantly levels of fat in the blood, triglycerides,
cholesterol, and lipoprotein. Research conducted by
Hil et al. (2011) showed that flavonoids can reduce
blood levels of triglycerides and free fatty acids.
Furthermore Liu et al. (2013) reported that the
antioxidant content in the extract of Catathelasma
ventricosum able to decrease triglyceride levels in
mice.

Based on the above description is deemed necessary
to be made E. hemisphaerica leaf ethanol extract and
then test the potential of the extract in the regulation
of blood glucose and triglyceride level in mice (Mus
musculus).

METHODS

a. Flavonoid detection and extract preparation
Detection of flavonoids in the leaves of E.
Hemisphaerica was be performed by the Wilstater
Test. Fresh leaves of E. hemisphaerica 4 g are still
fresh finely chopped and then cooked in 30 mL of
70% ethanol, and filtered in hot conditions. The
filtrates was concentrated by half, and then add 1
drop of concentrated HCI 6 M and 2 cm along the
magnesium ribbon is cut into small pieces. If formed
sorrel it could be concluded that samples positive
containing flavonoids (Ayoola et al., 2008).

Leaf sample E. hemisphaerica as research plant
material were collected from the sourounding of
Curup, Rejang Lebong, Bengkulu. Selected leaves

located at the base of the stem, then washed and cut
into small pieces. Then placed on the paper and
closed with paper and dried for 2 weeks indoors
without sunlight. The aim was that the content of
flavonoid compounds on E. hemisphaerica not
damaged. Leaves that have been dried, blended, and
then macerated with 96% ethanol for 7 days.
Maceration results separated by filtration, and the
filtrate was concentrated by evaporation using a
rotary evaporator and heated electrically to obtain a
thick leaf extract (Sopi and Khan, 2013) of E.
Hemisphaerica

b. Experimental animals

Swiss Webster mice (Mus musculus) were used as
experimental animals. The animals ware reared in a
room at 23-27 °C, and 83 % humidity. Food and
water were given ad libitum (Ruyani et al., 2005;
Ruyani et al., 2011). Total number of male M.
musculus aged 6-8 weeks with 25-35 g body weight
(bw) were used for potential assesment of ethanolic
leaf extract E.hemisphaerica in regulating blood
glucose and triglyceride as much as 50 animals.
Distribution of the experimental animals in this study
is presented on Table 1.

c. Dosages

Sunarso (2011) reported that the effective dosage of
Mulitinga calbura extract which contains flavonoids
in mice was 0.13 mg/g bw. Based on the report it was
selected in this study three single dosage of leaf
ethanolic extract of E. hemispaerica were 0.13, 0.26,
and 0.39 mg/g bw. For comparison the glucose test
was used glibenclamid at dosage of 0.52 mg/gbw
(Azmi et al., 2012; Odo et al., 2012), meanwhile for
the triglycerida test was used simvastatin at single
dosage of 0.52 mg/kg bw (Fu et al., 2006; Xu et al.,
2009; Table 1).

Tabel 1. Experimental design to assess the potential of leaf ethanolic extract Etlingera hemisphaerica in regulating glucose and
triglyceride on mice (Mus musculus). Both control and treated animals obtained ad libitum standar drink and food on day
11-13.
Group N Day 1-10 Day 11 Day 13
A. Glucose test Drink Blood samples for. Administrated by Blood samples for.
gavage
Control (CG) 5 | Standard Glucose test Sesame oil solvent Glucose test
Treatment 1 (TG1) 5 10% sugar Glucose test 0,13 mg/g bw extract Glucose test
Treatment 2 (TG2) 5 10% sugar Glucose test 0,26 mg/g bw extract Glucose test
Treatment 3 (TG3) 5 10% sugar Glucose test 0,39 mg/g bw extract Glucose test
Treatment 4 (TG4) 5 10% sugar Glucose test 0,52 mg/g bb glibenclamid Glucose test
Number of mice 25
B.Triglyceride test Food Blood samples for. Administrated by Blood samples for.
gavage
Control (CT) 5 | Standard Triglyceride test Sesame oil solvent Triglyceride test
Treatment 1 (TT1) 5 High fat Triglyceride test 0,13 mg/g bw extract Triglyceride test
Treatment 2 (TT2) 5 High fat Triglyceride test 0,26 mg/g bw extract Triglyceride test
Treatment 3 (TT3) 5 High fat Triglyceride test 0,39 mg/g bw extract Triglyceride test
Treatment 4 (TT4) 5 High fat Triglyceride test 0,052 mg/kg bw simvastatin Triglyceride test
Number of mice 25
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d. Glucose test

Twenty-five (25) of M. musculus were prepared for
glucose test, and then were divided randomly into 5
groups with 5 replicates (Table 1). The control group
(CG) obtained only drinking standard water ad
libitum on days 1-10, and then on day 12 were given
sesame oil solvent. Treatment group 1 (TG1), 2
(TG2), and 3 (TG3) for 10 days (day 1 -10) were
given a drink with 10% sugar to make the condition
of hyperglycemia. On day 12, groups of TG1, TG2,
and TG3 were administrated by gavage single dosage
of leaf extract E. hemispaerica 0.13, 0.26, and 0.39
mg/gbw respectively. Treatment group 4 (TG4) was
made hyperglycemic by the drink with 10 % sugar
for 10 days, and then single dosage of 0.52 mg/gbw
glibenclamid was given by gavage (Ruela et al.,
2013) on day 11. Blood samples were collected from
the tail of both control and treatment group on day 11
and 13 to determine blood glucose levels using the
Glucose test (multiCarein; http://mwww.biosys.it/
en/pr_multicarein.html).

d. Triglyceride test

Twenty-five (25) of M. musculus were prepared for
triglycerides test, and then were divided randomly
into 5 groups with 5 replicates (Table 1). The control
group (CT) obtained only food standard ad libitum on
days 1-10, then on day 12 were given sesame oil
solvent. Treatment group 1 (TT1), 2 (TT2), and 3
(TT3) for 10 days (day 1-10) were fed a high-fat diet
(adding 50 % duck egg yolks into the standard feed)
ad libitum to make the condition of hyperlipidemia.
On day 11, groups of TT1, TT2, and TT3 were
admistered by gavage single dosage of leaf extract E.
hemispaerica respectively 0.13, 0.26, and 0.39
mg/gbw respectively. Treatment group 4 (TT4) was
made hyperlipidemic by the high-fat diet for 10 days,
then given singel dosage of 0.52 mg/kg bw
simvastatin by gavage (Sang et al., 2012) on day 11.
Blood samples were collected from the tail of both
control and treatment group on day 11 and 13 to
determine blood glucose levels using the Triglyceride
test (multiCarein;
http://www.biosys.it/en/pr_multicarein.html).

RESULTS AND DISCUSSION

a. Leaf extract of E. hemispaerica

Flavonoid compounds from the leaves of E.
hemispaerica was identified using the test HCI and
Mg tape, as a comparator was also determined
flavonoid compounds in leaves of cherry (Mulitinga
calbura). In the flavonoids, observations were made
based on the color change that occurs during reagent
addition. After testing, it is known that flavonoids in
the leaves of E. hemispaerica flavonoid compounds
contained qualitatively marked + +, the fact that
mean levels of flavonoid compounds contained in the
leaves of E. hemispaerica have lower levels of

flavonoids when compared with the levels in the
leaves of M. calbura which is qualitatively marked
+++. This is consistent with the results of research
conducted by Jackie et al. (2011) which states that
the flavonoids found in Etlingera sp.

Weighing 3,000 g of leaves E. hemispaerica was
wind dried for 7 days, obtained 800 g of dried leaves,
and then blended to be a fine powder. The leaf
powder was macerated in 2 liters of ethanol for 7
days, and the resulting filtrate concentrated by rotary
evaporator so that the concentrated extract obtained
weighing 3 g. After ethanol contained in the
concentrated extract was allowed to evaporate, finally
got pasta weighing 2 g was ready to be used as tested
material of this research. Although rendemen leaf
extract of E. hemispaerica lower than ethanol extracts
of M. calbura (Sunarso, 2011), however it was
potential in regulating glucose and triglycerides are
not yet sure more lower than the ethanolic extract of
M. calbura.

b. Blood glucose level

Results of analysis of variance showed that the
average body weight day 11 (prior to the extract)
showed significant results. Weights of M. musculus
on day 11 were measured after administration of 10
% sugar drink for 10 days. Variance analysis
indicated that average body weight of treated group
(TG, TG2, TG3, and TG4) increased significantly
compated the control (CG). The facts could can be
interpreted that provision of the treatment effect on
body weight M. musculus. While the results of
analysis of variance average body weight on day 13
showed no significant difference between treated
gorups comparing the control, and all weights back
toward to the normal condition. It is could be
intepretated that extract of leaves of E. hemispaerica
has a potential as anti-obesity effect (Table 2).

Results of analysis of variance showed that sugar
levels day 11 in the control group generally markedly
lower than the treatment group (Table 3), this fact
proves that giving sugar water for 10 days affects the
sugar content M. musculus. There is a similarity data
pattern for body weight and blood sugar levels at day
11 (Table 2 and Table 3) which showed a positive
correlation between body weight with blood sugar
levels. On day 13, it appears that the blood sugar
levels of the control and treatment groups showed no
significant results. When comparing glucose levels
before (day 11) and after (day 13) treatment seemed
that extracts E. hemispaerica able to recover from the
hyperglycemia condition to normal. It can be
interpreted that the leaf extract E.hemispaerica give
real effect M.musculus blood glucose levels. Further
note that treatment with 0.39 mg/gbw extract
decreased glucosa levels from baseline (117.8
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mg/dL) to the end (75.20 mg/dL) as much as 36.16 %

while glibenclamid decreased 38.00% (Table 3).

Table 2.

Average body weight of mice (Mus musculus) before (day 11) and after (day 13) sesame oil

solvent (CG), E.hemispaerica leaf extract (TG1l, TG2, TG3), or glibenclamid (TG4) were

administrared by gavage.

Group of experimental animals N Day 11. Day 13, Difference
Body weight Body weight B-Ag
+SDg(A) +SDg(B)
Sesame oil solvent (CG) 5 22,00 +1,22° 25,20+ 1,30 3,2
0,13 mg/gbw extract (TG1) 5 25,80 +0,83" 26,00 = 0,70 0,2
0,26 mg/gbw extract (TG2) 5 24,60 + 1,14° 26,20+ 1,30 1,6
0,39 mg/gbw extract (TG3) 5 24,60 + 1,14° 25,60+ 1,14 1,6
0,52 mg/gbb glibenclamid (TG4) 5 25,80 +1,30° 26,80+ 1,92 1,0

Note: Rates followed by the same letter are not significantly different data addressing the same column (Least
Significant Difference test results, LSR; Steel and Torrie, 1981).

Table 3 indicated that there was a difference in
lowering blood sugar levels of M.musculus that
occurred between days 11-13. In the treatment groups
(TG1, TG2, TG3 and TG4) revealed that blood
glucose levels were caused by the effect of leaf
extract E.hemispaerica. The results of Ganugapati
(2012) investigation showed that flavonoes
(naringenin 7-O-B-D-glucoside) which is a subclass
of flavonoids play an active role in influencing blood
glucosethe levels. Whereas the treatment group GP4
decrease blood sugar levels are affected by drug
glibenclamid (Figure 1). The decrease of blood
glocuse levels in the treatment group of TG1, TG2,
TG3 and TG4 were 46.6%, 32.8%, 48.6%, and 50.8%
respectively. Gina (2010) stated that some materials
or substances were determined to decrease effectively
blood glucose level when it could decrease the levels
more than 10%. In this study, flavonoid intervention
have a significant effect in lowering the levels, this
were evidenced by the decrease in blood glucose
levels in each treatment group over than 10%.

Result of the HCI and Mg ribbon test indicated that
leaf extracts of E.hemispaerica contain secondary

metabolites such as flavonoids. The compounds can
affect blood glucose levels in the body by inhibiting
the work of M.musculus glycosidase enzyme (Hogan,
2010). Glycosidase enzyme plays a role in the
formation of glucose in the small intestine by the
breakdown of carbohydrates into monosaccharide,
excessive activity of the enzyme could lead to type 2
of DM disease. The disease is caused by the amount
of insulin produced by the pancreas gland is not able
to compensate for the amount of blood glucose levels
in the body. When done inhibition of the enzyme
glycosidase working in duodenal mucosa causing
decomposition reaction of carbohydrates into
monosaccharide inhibited (Chiasson et al., 2004).
Thus glucose is released more slowly into the blood
and absorbs be slower, lower, and evenly thus
preventing hyperglycemic conditions occur in the
body. Flavonoids worked as inhibitors competitively,
competing with the substrate to reach the active site
of enzymes that can inhibit the action of the enzyme
glycosidase. It should be generalized that leave
ethanolic extract of E. hemisphaerica (0.39 mg/g bw)
potentially decrease levels of glucose (36.2 %) in M.
musculus.

Table 3. Average blood glucose levels of mice (Mus musculus) before (day 11) and after (day 13) sesame
oil solvent (CG), E. hemispaerica leaf extract (TG1, TG2, TG3), or glibenclamid (TG4) were
administrated by gavage.

Group of experimental animals N Day 11, Day 13, Difference
Blood glucose Blood glucose A-B

+ SD mg/dL (A) + SD mg/dL (B) mg/dL (%)
Sesame oil solvent (CG) 5 92,40 + 3,64° 91,00 + 2,64 0,6 (0,6)
0,13 mg/gbw extract (TG1) 5 120,00 + 17,33° 76,60 + 12,36 46,6 (37,8)
0,26 mg/gbw extract (TG2) 5 121,00 + 24,56° 88,20 + 18,21 32,8 (27,1)
0,39 mg/gbw extract (TG3) 5 117,80 + 20,227 75,20 + 14,09 48,6 (39,2)
0,52 mg/gbb glibenclamid (TG4) 5 133,40 + 30,58" 82,60 + 3,28 50,8 (38,0)

Note: Rates followed by the same letter are not significantly different data addressing the same column (Least
Significant Difference test results, LSR; Steel and Torrie, 1981).
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Comparison of blood glucose levels on M. musculus before (day 11) and after (day 13) sesame oil

solvent (CG), E.hemispaerica leaf extract (TG1l, TG2, TG3), or glibenclamid (TG4) were

administrated by gavage.

c. Blood triglycede level

Results of analysis of variance on day 11 showed that
the presence of a significant difference in body
weight between the groups of mice. Average body
weights of treatment groups (TT1, TT2, TT3, and
TT4) were lower than in the control group (CT; Table
4). The phenomenon revealed that high-fat feeding
for 10 days real caused weight gain of treated
animals. When ingested a high fat diet, the body will
produce the calories needed by the muscle cells as
energy. If you regularly eat more calories than you
burn and have less activity, the excess calories will be
stored as fat-cells. On day 11 tested animals received
sesame oil solvent (CT), E. hemispaerica leaf extract

(TT1, TT2, TT3), and simvastatin (TT4). two days
later (on day 13) showed no significant difference in
body weight between the control and treatment grups.
However, if it was compared the situation between
day 11 and 13, the fact was appeared that the leaf
extract of E.hemispaerica and simvastatin caused
weight back toward normal conditions. This
phenomenon could be interpreted again that leaf
extract of E. hemisphaerica has the potential as anti
obesity effects. Other studies have reported that
dietary flavonoids, which include catechin, quercetin,
kaempferol, and genistein, inhibit adipogenesis in
3T3-L1 adipocytes (Li et al., 2006; Lee et al., 2011).

Table 4  Average body weight on M. musculus before (day 11) and after (day 13) sesame oil solvent (TK),

E.hemispaerica leaf extract (TP1, TP2, TP3), or simvastatin (TP4) were adminstered by gavage.

Group of experimental animals N Day 11, Day 13. Difference
Body weight Body weight AB g
+SD g (A) +SD g (B)
Sesame oil solvent (CT) 5 22,40 + 2,30° 23,80 £ 2,49 1,4
0,13 mg/gbw extract (TT1) 5 27,40+18° 28,00 + 2,34 0,6
0,26 mg/gbw extract (TT2) 5 28,40 + 2,40° 29,00 + 3,31 0,6
0,39 mg/gbw extract (TT3) 5 28,00 +1,87° 27,60 £ 1,67 0,4
0,052 mg/kgbw simvastatin (TT4) 5 25,00 + 4,00° 25,80 + 3,56 0,8

Note: Rates followed by the same letter are not significantly different data addressing the same column (Least
Significant Difference test results, LSR; Steel and Torrie, 1981).

Results of variance analysis on day 11 showed that
blood triglycerides level in treatment groups (TT1,
TT2, TT3, and TT4) were significantly higher
compared with the control (CT; Table 5). That fact
provided that high-fat feeding for 10 days led to
increased levels of triglycerides on tested animals.
Furthermore it is known there is a positive correlation
between body weights with blood triglyceride levels
(look for libraries). On day 11 test animals received
sesame oil solvent (CT), E.hemispaerica leaf extract

(TT1, TT2, TT3), and simvastatin (TT4). Two days
later (on day 13) showed no differences in levels of
actual blood trigluceride between control (CT) and
treatment (TT1, TT2, TT3, and TT4). However, if
you compare the situation at day 11 and 13, it appears
that the leaf extract E.hemispaerica and simvastatin
cause blood triglyceride levels return to near normal
conditions. Triglycerida test results showed that the
leaf extract of E. hemisphaerica with three different
dosages of giving effect to decrease triglyceride
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levels (Table 5). More detailed looks that 0.39
mg/gbw extract decreased from baseline levels (127.4
mg/dL) to the end (100.4 mg/dL) as much as 21.19%

roommates is equivalent to 21.20% caused by
simvastatin.

Table 5  Awverage blood triglyceride levels on M. musculus before (day 11) and after (day 13) sesame oil
solvent (TK), E.hemispaerica leaf extract (TP1, TP2, TP3), or simvastatin (TP4) were administrated

by gavage.
Group of experimental animals N Day 11, Day 13, Difference
Blood triglyceride Blood triglyceride A-B
+ SD mg/dL Day 13 = SD mg/dL mg/dL (%)
(B)

Sesame oil solvent (CT) 5 106,40 + 2,51° 107,60 +1,81 1,2 (1,12)
0,13 mg/gbw extract (TT1) 5 137,80 + 10,56° 107,80 +5,89 -30,0 (21,77)
0,26 mg/gbw extract (TT2) 5 130,40 + 6,02 102,80 + 7,08 -27,6 (21,16)
0,39 mg/gbw extract (TT3) 5 127,40 + 7,89 100,40 +10,18 -27,0 (21,19)
0,052 mg/kgbw simvastatin (TT4) 5 133,00 + 8,00° 104,80 + 6,26 -28,2 (21,20)

Note: Rates followed by the same letter are not significantly different data addressing the same column (Least
Significant Difference test results, LSR; Steel and Torrie, 1981).

The secondary metabolite such as flavonoid was
detected by the HCI and Mg ribbon on the leaf
extracts of E.hemispaerica. It was assumed to
decrease blood triglyceride levels due to the influence
of flavonoids would affect lipogenesis by the liver.
This phenomenon was supported also by Artanti
(2008) which stated that the administration of bitter
melon juice contains flavonoids that can reduce
levels of trigyceride in rats that had been fed a high
fat diet. Flavonoid compounds are able to reduce
levels in the body is triligserida naringenin, quertin
and hespirdin (Hill et al, 2012; Mulvihill et al, 2009;

Gross, 2004). Hardhani (2008) stated that allegedly
compounds capable of lowering levels of
triglycerides contained in flavonoids are niacin.
Niacin suppresses the activity of the enzyme
lipoprotein lipase resulting in lower production of
very low-density lipoprotein (VLDL) in the liver and
can inhibit fat mobilization so that the production of
triglycerides, total cholesterol, and  low-density
lipoprotein (LDL) can be dropped (Khomsan, 2008).
It should be generalized that ethanolic extract of E.
hemisphaerica (0.39 mg/gbw) potentially decrease
triglyceride levels (21.19%) in M. musculus.

160
140

Blood trighy ceride levels mg/dL

120
100
20
G0
40
20
o 4 ;
CT Tl T2 TT3 TTa

B Triglyceride levek on day 11 M Triglyceride levek on day 13

Group

Figure 2. Comparison of blood triglyceride levels on M.musculus before (day 11) and after (day 13) sesame oil solvent delivery
(CT), E.hemispaerica leaf extract (TT1, TT2, TT3), or simvastatin (TT4) were administrated by gavage.

CONCLUSION

Leave ethanolic extract of E. hemisphaerica (0.39
mg/g bw) potentially decrease blood glucose (36.2
%) and triglyceride (21.19%) levels in M. musculus
with hyperglycemia  and  hypertriglyceride
respectivelly.
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