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ABSTRACT

Stroke is a leading cause of death in Indonesiaogrindonesia’s natural resources, Malacca fruihyanthus
emblica L.) is suspected to have potential as aerétive medicine for stroke. The objective o$ ttudy was to
observe the recovery effect of ethanolic extraat purice of Malacca fruit toward rat stroke modelaPRt extract
was characterized and determined its chemical camgoby phytochemical screening method. The dose of
ethanolic extract and juice of Malacca fruit was &3d 100 mg/kgBW. Induction of rat model of isclrestiioke
was made by binding to the common carotid arteryhi left. Test parameters include tests of matoction,
inhibition of platelet aggregation, and extensiveasurements of brain injury in rats. Motor functitest was
observed after post-operative of, 89, 7", 10", 14", and 2£' day i.e. Forelimb Placing Test (FPT), Forelimb Use
Asymmetry Test (FUAT), Corner Turn Test (CTT), amdrod test to determine antistroke effect of bettracts.
Platelet aggregation inhibition test performed oaydl4 and 21 by adding Adenosine diphosphate (Ad3Pan
inducer of platelet aggregation. After 21 days pmsérative, the lesion area in the brain was detasd. Data
obtained was analyzed statistically. Research détethanol extract and fruit juice Malacca showhdttfruit juice
dose of 100 mg/kgBW could improve motoric functanmodel of stroke which significantly marked bRTF
improvement and rotarod test on day 3 until thet2Data inhibition of platelet aggregation results stexd that the
absence of significant inhibition. Area injuriesr@®nly seen in the positive control group. An ager brain injury

of positive control was 7.59+1.7. Fruit juice Malz dose of 100 mg/kgBW had more potential as altem
medicine therapy of stroke than the ethanol extoéthe fruit Malacca.

Keywords: Phyllanthus emblica L. fruiForelimb Placing Test, Forelimb Use Asymmetry T€stner Turn Test
stroke

INTRODUCTION

Stroke is a disruption in the supply of blood véseé the brain [17]. Stroke can be divided intchismic stroke and
hemorrhagic stroke. Ischemic stroke is a strokesedy blockage of an artery to the brain resulitng lowering

of blood supply to the brain, whereas hemorrhatyimke is a stroke that occurs due to rupture obtleessels in
the brain.

According to data from the American Heart Assooiatistroke is the cause of one in 20 deaths itJthited States
in 2011. On average, every 40 seconds, someonkeirUhited States has a stroke, and someone diesieof
approximately every 4 minutes [15]. According ts&i Kesehatan Dasar (Riskesdas) in 2013, the presalof

stroke in Indonesia based on the diagnosis of ingatsonnel has increased from 8.3 per 1000 in 2002.1 per
1000 in 2013 [1]. Based on the prevalence datis, fitlecessary to prevent and treat stroke for reduniortality

caused by stroke.

147
Scholar Research Library



Anastasia Setyopuspito Pramitaningastuti et al Der Pharmacia Lettre, 2016, 8 (19):147-155

Stroke therapy can be done properly if the typstiafke that occurs already known. Drugs used fertitbatment of
ischemic stroke among other antithrombotic, anticdant, and anti-cholesterol. The main drugs used i
hemorrhagic stroke is a drug to reduce symptomskifactors such as hypertension. In additiorhssé drugs, the
neurological decline can be treated with therapytoméunctions of the body. The use of synthetic gdristill
provides considerable side effects and developm&dtugs to treat stroke primarily to improve thedly's motor
functions are still a little. Therefore, preventiand treatment of stroke are directed to the udgedfal medicine
that is expected to have relatively small sideaffe

Indonesia is known as a country rich in naturabveses, therefore, the study of herbal medicinesliged quickly.
Malacca Phyllanthus Emblicd..) is one of the types of plants that grow indndsia. This plant has long been
known empirically by the people of Indonesia an@rewther countries such as India will useful as emory
enhancer, neuroprotective, antimicrobial, antidi@bend antiinflammatorf4]. Based on the empirical properties
of these plants on the performance of the brais,study was conducted to determine the effectlwrelic extract
and fruit juice Malacca against a rat model oflstro

MATERIALSAND METHODS

Animals
Wistar male rats (180-250 g, 2-3 months old) olgdifrom the Animal Laboratory of the School of Rhacy at
Institute of Technology Bandung (ITB). Animals wéeel with standard animal food pellet and watelilaitlm.

Extraction

Malacca fruit obtained from the Pandaan, East Jeka.plant was identified in Herbarium BandungeiSs#hool of
Life Sciences and Technology ITB. This study usiing ethanol extract and fruit juice Malacca. Eth@nextract
prepared by extracting the dried fruit powder Mataising 95% ethanol with reflux method. The extioacwas
filtered and the filtrate was concentrated usingtary evaporator to obtain a concentrated extidetacca fruit
juice is made by extracting fresh fruit pulp usagiicer, then filtered and dried by freeze-dryprgcess.

Experimental Group

There were seven groups in study: normal group, OQdiven Na CMC 0,5%, the vihacle), CCAO + aspBih
mg/kgbb, CCAO + ethanolic extract Malacca fruit B@/kgbb (CCAO +EEMF 50), CCAO + ethanolic extract
Malacca fruit 50 mg/kgbb (CCAO + EEMF 100), CCAQuice Malacca fruit 50 mg/kgbb (CCAO + JMF 50), and
CCAO + juice Malacca fruit 50 mg/kgbb (CCAO + JMEQ).

Cerebral ischemia induction

The method used was common carotid artery occlugididAO) to induce an ischemic stroke, as perforimed
previous study [3]. Rats were anesthetized witlahkite dose of 100 mg/kg intraperitoneally. Inductimodel of
stroke performed by dissecting the ventral neckglthe 1 cm to isolate the left common carotid rgrtesing the
surgical instrument. The common carotid artery ties been isolated tied at 2 different places utiegSP 4-0
silk thread, then neck skin sutured with threadotic USP 3-0 and using a sewing needle size 1@ickd pain in
animal models of stroke can be reduced with theofismalgesics (Meloxicam) dose of 1 mg/kgBW areegiorally
1 hour prior to induction (pre-surgery) and 24 hemfinduction (post-surgery), while the antibiopowder
(nebacetin) given at the skin surface to minimin&dtion surgical wounds. Operations carried outsterile
laboratory animals.

Behavioral Test
Behavioral Test includes forelimb placing test ([FPdrelimb use asymmetry test (FUAT), corner ttest (CTT),
and rotarod test. Behavioral test performed on dags 7, 14, 10, 14, and 24.

Forelimb Placing Test (FPT)

FPT is done by recording the placement of the limba rat on the table. The stimulus was giverh®rtose hairs
right or left and calculated response to the righleft upper limb of the stimulus by putting the fimb movement
on a surface. FPT determination performed 10 tiomesach leg and the calculated percenfélge

Forelimb Use Asymmetry Test (FUAT)

Forelimb use during exploratory activity was analyzby videotaping rats in a transparent cylindér i{2 cm
diameter and 30 cm in height) for 5 minutes depsmdin the degree of activity during the trial. Ssgrwas done
by an experimenter blinded to the condition ofdhémal using a video cassette recorder with slowienand clear
stop frame capabilities. Behavior was quantifiedd@fermining the occasions when the unimpairedidiesal)
forelimb was used as a percentage of total numbkmb use observations on the wall (1); the ocoasiwhen the
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impaired forelimb (contralateral to the blood ijen site) was used as a percentage of total numbBmb use
observations on the wall (C); and the occasionsnwheth forelimbs were used simultaneously (or nearl
simultaneously during lateral side-stepping movetsjess a percentage of total number of limb usemisions on
the wall (B). A single overall limb use asymmetgose was calculated as followlsmb Use Asymmetry Score
[I/(1+C+B)] — [C/(I+C+B)] [7].

Corner Turn Test (FPT)

The rat were left to explore the room angle of 303.get out of the corner, the rat can be turnéidoleright. This
test is performed 10 times with each of the tesgeais 30 seconds. Calculation of the percentage@fing to the
right. Behavior that is included in the calculatisrthe behavior of rats turned with full rear]iid

Rotarod test

Before the surgery, rats were trained to walk andglinder running on rotarod apparatus (Ugo Basifdy, rod

diameter 6 cm). Rotarod apparatus remains activatedspeed of 8 rpm and rats were trained to etakrun at
that speed for 1 minute. Then the rats were tratoedalk on the acceleration of 4-40 rpb®]. Time and rpm
(rotation per minute) when the rats fell from tloel vas recorded and used to determine the finaksuideage rats
(meters).

Inhibition of Platelet Aggregation

The rat blood is drawn as many as 900 mL and deliemto tubes Eppendorf which already contains mQ0of
sodium citrate 3.18% w/v, then the blood plasmsejzarated with the aid of a centrifuge at a spéd®@0 rpm. A
total of 250 mL of plasma was transferred into aette and added a physiological sodium chloridee plasma
mixture absorbance was measured using a UV-Vistsggwtometer at a wavelength of 600 nm, as thialini
uptake. Inducer of platelet aggregation that isadine 5'-diphosphate sodium salt (ADR)Vbof 30 mL inserted
into the plasma mixture, then incubated for 20 r@swat a temperature of 3C and measured absorbance at the
same wavelength and recorded as the final uptake.

Size measurement Brain Injury in Rat

Measurement extensive injuries to the brain iseth@ point of the study parameters. rats brains teken and cut
with an appropriate thickness is 2 mm. Brain slieese stored at -20° C for 20 minutes then colausithg a

solution of triphenyl tetrazolium chloride 0.1%thre Petri dish and allowed to stand for 30 minaie37° C. Pieces
of the brain were transferred into 10% bufferedrfalin. After 1-3 days of incubation in formalin 19)).Wide

injuries of the brain were observed using the Imageftware.

Statistical analysis
Statistical analysis was performed by using StatisPackage for Social Science (SPSS) ver.20 vameANOVA
was followed by LSD for post hoc analysis. Diffecens were considered significant at p<0.05.

RESULTS

Behavioral test

Forlimbs Placing Test (FPT)

Figure 1 shows that all test groups were induced@®n the first day had a stroke due to a decrersght limb
motor function in the rat, but only the CCAO+aspiand CCAO+JMF50 were not significantly differenittw
CCAO group. While CCAO+JMF100, CCAO+EEMF50, and CZ#EEMF100 did not differ significantly
decreased to the normal group. This shows thathenfitst day of CCAO+JMF100, CCAO+EEMF50, and
CCAO+EEMF100 already provides an improvement inandanction rats. But after day 1 that on day 3 and
began to look for the right limb motor function osery.
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Figure 1 forelimb placing test (FPT) on the effect of ethanolic extract and juice of Malacca (Phyllanthusemblical.) fruit in rat model
stroke. Normal group (1), CCAO group (I1), CCAO+aspirin (I111), CCAO+EEMF50 (1), CCAO+EEMF100 (V), CCAO+IJMF50 (V1),
CCAO+JMF100 (VII)
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Figure 2 forelimb placing test (FPT) cumulative on the effect of ethanolic extract and juice of Malacca (Phyllanthusemblica L.) fruit in
rat model stroke. Normal group (1), CCAO group (I1), CCAO+aspirin (I11), CCAO+EEMF50 (1V), CCAO+EEMF100 (V),
CCAO+JMF50 (VI), CCAO+JMF100 (VI1). a= p<0,05 compareto normal group and b = p<0,05 compareto CCAO group

Figure 2 shows that the CCAO+JMF50, CCAO+JMF10G &CAO+EEMF50 no significant difference when
compared to the normal group. This indicates thatgroup is experiencing right limb motor functietovery in
CCAO-+aspirin group and all the test group.
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Corner Turn Test (CTT)
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Figure 3 corner turn test (CTT) on the effect of ethanol extract and juice of Malacca (Phyllanthusemblica L .) fruit in rat model stroke.
Normal group (1), CCAO group (I1), CCAO+aspirin (I11), CCAO+EEMF50 (1V), CCAO+EEMF100 (V), CCAO+JMF50 (V1),
CCAO+JMF100 (VII)

Figure 3 shows that all test groups were induced@®@n the first day had a stroke due to indicatieeline right
limb motor function in the rat. After the first day day 3 to day 14 begins to look for the rightdimotor function
recovery in CCAO+aspirin and all the test group.

300.00 -
25000 1 b
200.00 -

150.00 - a
100.00 -
50.00 - -
0.00 - . . : : : :
| I Il \Y; v Vi Vii

Group

corner turn test
komulatif

Figure 4 corner turn test (CTT) cumulative on the effect of ethanolic extract and juice of Malacca (Phyllanthusemblica L.) fruitin rat
model stroke. Normal group (1), CCAO group (1), CCAO+aspirin (I111), CCAO+EEMF50 (1), CCAO+EEMF100 (V), CCAO+JMF50
(VI), CCAO+IMF100 (VI1). a=p<0,05 compareto normal group and b = p<0,05 compare to CCAO group

Figure 4 shows that aspirin group and all thedestip increased motor function right leg.
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Forelimb use asymmetry test
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Figure5forelimb use asymmetry test (FUAT) on the effect of ethanolic extract and juice of Malacca (Phyllanthusemblica L.) fruit in rat
model stroke. Normal group (1), CCAO group (I1), CCAO+aspirin (I111), CCAO+EEMF50 (1), CCAO+EEMF100 (V), CCAO+JMF50
(VI), CCAO+IMF100 (VII)
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Figure 6 forelimb use asymmetry test (FUAT) cumulative on the effect of ethanol extract and juice of Malacca (Phyllanthusemblica L .)
fruit in rat model stroke. Normal group (1), CCAO group (I1), CCAO+aspirin (I11), CCAO+EEMF50 (1), CCAO+EEMF100 (V),
CCAO+JMF50 (VI), CCAO+JMF100 (VI1). a = p<0,05 compareto normal group and b = p<0,05 compareto CCAO group

FUAT data indicate the absence of significant impraent right leg function rats in the CCAO+aspgioup and
all the test group.
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Figure 7 rotarod test on the effect of ethanolic extract and juice of Malacca (Phyllanthus emblica L.) fruit in rat model stroke. Nor mal
group (1), CCAO group (I1), CCAO+aspirin (I11), CCAO+EEMF50 (1V), CCAO+EEMF100 (V), CCAO+JMF50 (VI), CCAO+JMF100
(vin

Figure 7 shows that all test groups on day 1 tohgve yet to show a recovery in motor functias.rRecovery of
motoric functions seen at day 10 and day 14. CCAEME100, CCAO+JMF100, and CCAO+aspirin group
showed recovery of motor function, characterizedh®yabsence of a significant difference with tbenmal group
statistically.
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Figure 8 rotarod test cumulative on the effect of ethanol extract and juice of Malacca (Phyllanthusemblica L.) fruit in rat model stroke.
Normal group (1), CCAO group (I1), CCAO+aspirin (I111), CCAO+EEMF50 (1V), CCAO+EEMF100 (V), CCAO+IMF50 (VI),
CCAO+JMF100 (VI1). a=p<0,05 compareto normal group and b = p<0,05 compare to CCAO group

Figure 8 shows that CCAO+EEMF100 and CCAO+JMF10fugrhad no significant difference when compared
with normal group, this means that the group ha&s&nced an increase in motor function.
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Inhibition of platelet aggregation
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Figure 9 inhibition of platelet agregation on the effect of ethanolic extract and juice of Malacca (Phyllanthusemblica L.) fruit in rat
model stroke. Normal group (1), CCAO group (I1), CCAO+aspirin (I11), CCAO+EEMF50 (1), CCAO+EEM F100 (V), CCAO+IJMF50
(VI), CCAO+IJMF100 (VII). a = p<0,05 compare to normal group and b = p<0,05 compare to CCAO group

Data from the inhibition of platelet aggregatiordaly 14 showed no significant inhibition of CCAOpaB and all
the test group compared with the normal group.

Size measurement Brain Injury in Rat

In figure 10 shows that only the CCAO group aretetdreas indicate brain injury. It shows that tesufts of
behavioral tests on day 21 is quite consistent thighresults of the staining of the brain. Aftealysis using Image-
J software, obtained an average yield wide brguryron CCAO group was 7.59 + 1.7.

Figure 10 brain slices on the effect Bf ethanolic extract and fuice of Malacca (Phyl IGhthus emblica L.) fruit in rat model stroke. Normal
group (A), CCAO group (B), CCAO+aspirin (C), CCAO+EEMF50 (D), CCAO+EEMF100 (E), CCAO+JMF50 (F), CCAO+JMF100 (G).

DISCUSSION

Phyllanthus emblicd.. is included in the division Magnoliophyta, cdaslagnoliopsida, and tribe Euphorbiaceae.
Synonyms ofPhyllanthus emblica.. is Emblica grandisGaertner,Emblica officinalis Gaertner, andcemblica
arborea Raf. Malacca fruit contains vitamin C, niacin, atinic acid, iron, calcium, carbohydrates, minerals
protein, fat, and fiber.

The human brain is divided into two hemispheres,I#it hemisphere, and the right hemisphere. Eachisphere
receives the sensory message and gives orders todtor in the opposite part of the body. Left reghere affects
the body's motor functions right and the right hegwhiere affects body’s motor function Igft].

In this study used a mouse model of ischemia bglibinthe left common carotid artery. Binding of tké& common
carotid artery is expected to inhibit the flow dbdd toward the left brain hemispheres so thatritiet part of the
body's motor functions disturbed, which is chanazégl by a decrease in limb function in test bebavi

Moreover, inhibition of the left common carotidemt causes ptosis in the left eye. Ptosis is theéicabterm for a
decrease upper eyelid when the eyes open. Ptotig ileft eye suspected to arise because of theptiisn in the
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oculomotor nerve fibers, which is one of the cran&rve fibers that are at the center of the i All rats were
induced CCAO in this study experienced ptosis @&t eye.

From the four parameters (FPT, CTT, Fuat, and odtaest) showed that both doses of CCAO+EEMF and
CCAO+JMF may improve motor function of rat strokechuse it gives meaningful results at FPT, CTT, thed
rotarod test. CCAO+JMF100 showed a fairly constaobvery in each parameter.

Plasma absorbance measurement aims to observeatiedetpactivity before and after the administratiof a
solution of adenosine 5'-diphosphate sodium sdlifA ADP is a major inducer of aggregation, transfation and
platelet secretion. The platelet activity can bensdrom the changes in plasma absorbance measwred b
spectrophotometry at a wavelength of 600 nm. Riat@ygregation inhibition test did not show anyn#igant
inhibition of platelet aggregation.

CONCLUSION

CCAO+JMF100 group could potentially improve motandtion in terms of a rats model of stroke mota@ tbst
such as forelimb placing test (FPT), corner tust {€TT) and rotarod test. Platelet aggregatiorbitibn test did
not show any significant inhibition of platelet aggation. Brain slices of CCAO group are white aredalicate
brain injury was 7.59 + 1.7.
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