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SHORT COMMUNICATION

Potency of Piper crocatum Decoction asan Antihiperglycemia
In Rat Strain Sprague dawley
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Current researches for appropriate hypoglycemic agents focused on plants for traditional medicine. Traditionally in
diabetic treatment, people used decoctions of Piper crocatum (Piperaceae). However, there is no phytochemical data of
decoctionsextract of P. crocatum. Hence, the aims of this study wereto explorethe phytochemical of P. crocatum decoctions
and its antihyperglicemic activity. Fresh leaves of P. crocatum were boiled in water to obtain decoction and were examined
phytochemical compounds by using Harbone assay. Antihyperglicemic activity of P. crocatum decoction extract was orally
fed to alloxan induced diabetic rats. Results showed that P. crocatum decoction extract contained flavonoids, tanins, and
alkaloids. Ten days of daily treatment of various doses decoction extract of P. crocatum led to reduce blood sugar level by
10-38% and prevent fall in body weight level by 5-52%. This result showed the same activity as Daonil treatment, which
was the diabetic drug. Hence, this extract showed antihyperglicemic activity in alloxan-induced diabetic rats and

increasing of their body weight.
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INTRODUCTION

Diabetes mellitusisachronic disease caused by inherited
and or acquired deficiency in production of insulin by the
pancreas, or by the ineffectiveness of the insulin produced.
Such a deficiency results the increasing of blood glucose
concentrations, whichin turn will damage many body systems,
particularly the blood vessel and nerves (Long 1989).
Statistical projectionsin Indonesia mentioned that number of
diabeticswill increasefrom 5.6 millionin the year 2001 up to
8.2millionintheyear 2020; hence, it will becomethefourthin
the highest number of diabeticsintheworld after India, China,
and USA (King et al. 1998; Boyleet al. 2001).

Researches in traditional medicine for hypoglycemic
agents have been focused on plants due to traditional
medicine gives better treatments than drugs (Rates 2001).
There are 46 kinds of plantsthat have been used for diabetes
treatment, i.e. Myrtaceae, Achantacheae, and L abiatae. Those
plants have been experimentally evaluated and the active
compounds wereisolated (Widowati et al. 1997). Petroleum
ether, methanol, and aqueous extracts from tropical almond
(Terminalia catappa) arerich in tanninsthat had antidiabetic
activity (Nagappa et al. 2003). Ethanol extract of Piper
crocatum contained alkal oids, steroids, and tannins (Sugiharti
2007), which are phytochemical compounds for of diabetes
mellitus. Traditionally in diabetic treatment, people used
decoctions of P. crocatum; however, there is no
phytochemicals data of P. crocatum decoctions. Hence, the
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aimsof thisstudy wereto explorethe phytochemicals data of
P. crocatum decoctions and its antihyperglicemic activity.

MATERIALSAND METHODS

Plant Material. Piper crocatum were freshly collected
from Bogor Agricultural University herbal garden. Themateria
was identified in the Herbarium Bogoriense, Indonesian
Institute of Sciences(L1PI), Bogor. Freshleavesof P. crocatum
(200 g) wereboiled in oneliter of water and terminated when
the volume reached up to 100 ml. The decoction wasfiltered
through Whatman no. 1 filter paper, and the resulting extract
was used in biological assays.

Chemicals. Alloxan tetrahedrat was obtained from Sigma
(A6316-10 G) and Daonil from AventisPharmacy (A:21.2).

Phytochemical Test (Harbone 1984)

Alkaloid Test. Two grams of sample was added with ten
ml chloroform and 0.25 ml ammonia. Fraction of chloroform
was dissociated and acidified with 0.5 ml of 2M H,SO,. Each
reagent (Dragendorf, Meyer, and Wagner ) was added to the
acid fraction separately. The existence of alkaloid was marked
with white, red, brown sediment after adding the Meyer,
Dragendorf, Wagner reactant, respectively.

Saponin Test. One gram of sample was added with ten ml
water and boiled up to 100 °C for 5 minute, and subsequently
shakein 100 rpm up to 25 °C. The existence of saponin was
marked with foam that lasted for 10 minutes.

Flavonoid and Fenolic Hidroquinon Test. One gram
sample was added with 10 ml of 30% methanol and then was
heated in 100 °C for 2 minutes. The filtrate was pipette into
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spot plate and divided into two parts each was added with
10% (b/v) NaOH and 10% (b/v) H_SO,. Theexistence of fenolic
hydroquinone and flavonoid were marked with red colour by
adding 10% (b/v) NaOH and red colour by adding strong
H,SO,, respectively.

Triterpenoid and Steroid Test. Two grams of sample was
added with 25 ml of 30% ethanol and was heated and filtered,
subsequently. The evaporation filtrate was added with one
ml of ether. The ether layer was pipette into spot plate and
was added with Liebermen Buchard reactant (0.15 ml acetic
acid anhydrideand 0.05 ml concentrated H,SO,. The existence
of triterpenoid was marked asred or purple colour, whilegreen
colour for steroid.

Tannin Test. Ten grams of sample was added with 20 ml
water and was boiled for 2 minutes. The filtrate was added
with 5ml 1% (b/v) FeCl,, and the existence of tanninwasmarked
with dark blue or dark green.

Experimental Animals. Sprague dawley albino malerats
(200-350 g) were obtained from the experimental animal facility
of The National Agency of Drugs and Food Control (BPOM)
Republic of Indonesia. Two weeks prior and during the
experiment, rats were fed with standard diet (14.74%
carbohydrate, 17.31% protein, 10.63%fat, 5.88% water, 31.63%
ashes). Randomi zed rats were acclimatized for 7 daysin 25
+ 2 °C, 50-60% relative humidity, and artificial light from
6.00 am to 6.00 pm. Fasting animalswere carried out for 18 h
ad labium (Ozbek et al. 2004).

Experimental Design. All rat wasrandomly divided into
six groups with four ratsin each group. Group A was normal
control rats, group B was diabetic control rats, and group C
was glibenclamide control rats. Group D, E, and F composed
of rats having decoction extract treatment with different dose
(Table 1). Treatment with decoction extract was started 48 h
after alloxan injection. Alloxan was used to increase the blood
glucose. In this experiments, Daonil was used to reduce the
decrease the blood glucose.

Blood sampleswere obtained from tail veininfasting rats
for 18 hours and blood glucose levels were measured using
electronic glucometer (Milesinc, USA). Fasting blood glucose
and body weight were measured on day 1, 3, and 13 after
injection of 0.9% NaCl and 150 mg/kg BB aloxan.

Statistical Analysis. All body weight and fasting blood
sugar valueswere measured as mean + standard error of mean
(SEM) and analyzed with ANOVA and Duncan test.
Differences among groups were considered significant at
P < 0.05levels(Nagappaet al. 2003).

RESULTS

Phytochemical sassay of P. crocatum decoction contained
akaloid, flavonoid, and tannin (Table 2). The effect of P.
crocatum docoction extract treatment on rat body weight on
day 1, showed that rats body weight in al groups did not
differ significantly (P < 0.05) (Table 3). Rats body weight
decreased on day 3 after NaCl (GroupA) andalloxan (B, C, D,
E, F group) induction; the highest degradation occurred at
group D (17.28% from body weight of day 1). However, body
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weight degradation on day 3 in all groups did not differ
significantly (P<0.05).

Onday 13, we measured rats body weight that orally given
P. crocatumdose 0.322 g/kg BB, 3.22 g/kg, and 20 g/kg BB to
rats(D, E, and F group). During 10 daystreatment, P. crocatum
extract reduced rats body weight as well as B and C group
(Table 3). P. crocatum dose 3.22 and 20 g/kg BB (E and F
group) reduced 17.05 and 5.43% of body weight, respectively.
D, E, and F groupsdid not differ with C group (P < 0.05). The
lowest degradation (51.94%) of body weight was shown
from D group. E and F groups did not differ with B group,
however D group did (P< 0.05). It meansthat the P. crocatum
in 0.322 g/kg can suppress the reduction of rats body weight.

Measurement of blood glucose level was carried out on
day 1, 3, and 13, in order to observe the effect of aquades,
Daonil and P. crocatum extract orally and NaCl or alloxan.
The induction influences blood glucose rats during
experiment. Resultsindicated that on day 1 (before treatment),
ratsblood glucosein all groupsdid not differ significantly
(P<0.05) (Table4) and performed a normal range (60-110 mg/dl).
However, after NaCl and alloxan induction (on day 3), rats

Table 1. Six group of P. crocatum treatment rats

Group Treatment

A Vehicle control (Injection of 0.9% NaCl by intraperitoneal
and orally aquades 1 ml per day in 10 days)

B Diabetic control (Injection of 150 mg/kg alloxan by
intraperitoneal and orally aquades 1 ml per day in 10
days)

C Glibenclamide control (Injection of 150 mg/kg alloxan by
intraperitoneal and orally 3.22 mg/kg Daonil per day
for 10 days)

D Decoction extract (Injection of 150 mg/kg alloxan by
intraperitoneal and 0.322 g/kg by orally per day in 10
days)

E Decoction extract (Injection of 150 mg/kg alloxan by
intraperitoneal and 3.22 g/kg oraly per day in 10 days)

F Decoction extract (Injection of 150 mg/kg alloxan by
intraperitoneal and 20 g/kg by orally per day in 10
days)

Tabel 2. Result of phytochemical assay of P. crocatum

Test Result
Alkaloid +
Flavonoid +
Saponin
Triterpenoid
Steroid
Tanin +

+: contain compounds test, -: do not contain compound test.

Table 3. The effect of 10 days treatment with docoction extract of P.
crocatum on rat body weight

Average body weight (g)
Day 1 Day 3

321.50 + 2.65a 284.50 + 2.65a
300.75 + 47.59a 253.75 + 33.90a
313.25 + 45.89a 264.75 + 34.46a
332.75 + 11.61la 275.25 + 14.6la
318.00 + 22.45a 278.75 + 25.20a 252.00 + 27.87bc
311.25 + 20.16a 270.25 + 21.41a 239.75 + 20.53bc
Different letter(s) in each column indicated significant difference on
P < 0.05. The groups refer to Table 1.

Group Day 13

291.50 + 7.05a

221.50 + 21.42c
236.00 + 29.47bc
259.75 + 10.27b

TMoOO >




Vol. 15, 2008

Table 4. The effect of 10 days treatment with decoction extract of
P. crocatum on blood glucose level

Average blood glucose level (mg/dl)

Day 1 Day 3 Day 13
73.75 + 2.5a 91.00 + 13.14a  81.25 + 5.06a
70.00 + 8.48a 340.50 + 47.90b 311.50 + 123.35b
67.50 + 3.32a 295.25 + 88.97b 237.00 + 106.99ab
69.75 + 9.32a 360.75 + 93.35b  323.00 + 155.08b
82.25 + 5.74a  279.50 + 93.29b 213.50 + 109.01ab
75.00 + 5.72a 302.75 + 37.70b  189.50 + 121.98ab
Different letter(s) in each column indicated significant difference on
P < 0.05. The groups refer to Table 1.

Group
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blood glucoseincreased. Induction of alloxan (150 mg/kg) (B,
C, D, E, and F group) increased blood glucose up to 4-5folds.
The highest (41.72%) increasing occurred D group. Increase
of blood glucose rats on day 3 after induction of alloxan,
showed different significantly (P< 0.05) with A group (Table 4).

Rats blood sugar reduced up to 10-38% in ten days after
treated with various doses of decoction extract of P. crocatum
(D, E, and F group) such as 10.46% in D group. which was not
differ significantly with B and C group blood glucose.
However, D group was differ significantly with A group. It
was indicated that decoction of P. crocatum dose 0.322 g/kg
cannot reduce their blood glucose. Rats in E and F groups
were ableto reducetheir blood glucose up to 23.61 and 37.41%,
respectively, which were not differ significantly with A, B,
and C (Daonil treatment) groups. It was indicated that
decoction of P. crocatum dose 3.22 and 20 g/kg gives blood
glucose rats towards to normal level.

DISCUSSION

This study was conducted to evaluate the
antihyperglicemic activity of P. crocatum as a new herbal
drug. We were the first team that identified P. crocatum in
antidiabetic herbal drugsgroup. Phytochemical analysisof P.
crocatumdecoction extract showed the presence of alkaloids,
flavonoids, and tannins. Phytochemical compounds such as,
flavonoids, sterols/triterpenoids, alkaloids, and phenolicsare
known to be bioactive antidiabetic principles (Atta-Ur-Rahman
1989; Ivoraet al. 1989; Kameswaraet al. 1997).

P. crocatum improves the condition of diabetic rats as
indicated by body weight (Table 3: D, E, F group) and blood
glucoselevel (Table 4: D, E, F groups) parameters. Ten days
treatment of various doses decoction extract of P. crocatum
preventsrats body weight reduction up to 5-52%. Body weight
reduction was also indicated by using aqueous extract of
Terminalia catappa of 42 mg/kg for 12 days treatment in
aloxaninduced diabetesupto 63.09% (Nagappaet al. 2003).

Thedecoction extract of P. crocatumat 3.22 and 20 g/kg in
alloxan-induced diabetic rats showed that it possessed an
antihyperglicemic activity to reduce blood glucose up to 23.61
and 37.41%. This reduction was the same activity as Daonil
treatment. Antihyperclicemic activity from alcoholic extract
of Chinese sguash (Benincasa hispida) at 200 mg/kg was
significantly reduced blood glucose level upto 3.68% after 24
hoursgiven to diabetic mice. The extract contained alkal oids,
flavonoids, saponins, and steroids (Battu et al. 2007). Blood
glucose reduction up to 21.54% occurred from alcohol extract
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treatment of gopher plant (Euphorbia leucophyllum) at
500 mg/kg aswell. It was observed after 24 hoursthe extract
was given to diabetic mice (Satyanarayanaet al. 2006).
Flavonoids compound are known to regenerate damaged
a-cellsinthealloxan diabetic rats (Chakkravarthy et al. 1980).
In our study, active compound in decoction of P. crocatum
was derived from group of flavonoids, tannins, and alkaloids.
Alloxan was used to induce diabetes by destroying the
a-cellsof pancreas (Szkdelski 2001). Thereis possihility that
flavonoids in P. crocatum have the same mechanism to
regenerate the damaged &-cells in the alloxan diabetic rats.
Another bioactive compound in P.crocatum was tannins that
posses multiple biological activitiesincluding the anticancer
(Okudaet al. 1995), antioxidant (Hagerman et al. 1998), and
antimicrobia (Cowan 1999). Banaba (Lager stroemia speciosa)
extract possessed activities that both stimulated glucose
transport and inhibited adipocyte differentiation in 3T3-L1
cells (Liu et al. 2001). Some of the glucose transport-
stimulatory compounds in banaba extract were ellagitannins
(Hayashi et al. 2002). Further research need to explore
tannin compound of P. crocatum for glucose transport-
stimulatory mechanism. Different mechanismsto reduce blood
glucose levels by using plant extract also shown in some
plants exhibited properties similar to the well-known
sulfonylureadrugslike Tolbutamide (Ivoraet al. 1988).
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