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Abstract: Buas buagPremna pubescen® one of the plants in Indonesia which is belitte@ have medicinal properties,
but it is not certain. This plant is consumed bg Malay community, one of the tribes in North Sumat Indonesia, as
vegetables, especially during the fasting months paper describes the effects of ethanol extrblgtaves oBuas buass an
immunostimulant in rat¢Rattus norvegicus)The experiments were performed on 24 tail of maks, which were three
months old, weighing 140-180 g. There were fourugsof experiment ie GroupoAvas given Carboxy Methyl Cellulose
mice (CMC) (control group), group;Avas given 500 mg/ kg bw of Ethanol ExtractBofas buasGroup A, given ethanol
extracts ofBuas buass00 mg / kg bw + SRBC, and the groupg énly given Sheep Red Blood Cell (SRBC). After this
experiment, apigenin levels were analyzed by HighfdPmance Liquid Chromatography (HPLC) Agilent 02Zhen the
activity of immunostimulation is determinated byasaring the leukocyte count, percentage of lymptes;yantibody titers,
the levels of immunoglobulin M (IgM), immunoglobnlG (1gG), and lysozyme with ABX Micros 60. The gmA; is seen
the highest group of in the number of leukocytegibady titer levels, imonoglobulin G (IgG), and amoglobulin M. The
amount of lysozyme owned group & 0:04 ug / ml, whereas other treatments to obi@sults that are not different relative
significantly. Provision of Ethanol Extracts Blias buaon mice can increase the leukocytes, lymphocgesbody titers,
IgM, IgG and Lysozyme.
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1. Introduction

The immune system can be improved with the use of
traditional medicine. Body's immune system increatee
resistance of cells to fight disease. Traditionadinine can
be used as treatment efforts (self-medication) uppert
modern medicine, because the plant is effectivienproving
the immune system and increase antioxidant actiirity
humans [1]. One of the plant in Indonesia, whicls nat
been known and used widely, which have medicinal
properties, is calleBuas buagPremna pubescensap shown
in Figure 1.

The leaves of this plant are consumed by the Malay
community, one of the main tribes in Indonesia,eesgly
North Sumatra just as fresh vegetables or cookgdtables.
The shape of the leaves of this plant looks lilguFe 2.

Figures 1. Buas buas Plants (Premna pubescens)
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Figure 2. Buas buas Leaf

Some of the othePremna genushas been studied, that

related to the content of secondary metaboliteseowand
usefulness. Corymbosa Premnacompounds containing
apigenin, which is one of the derivatives of th&ahdid.
Secondary metabolites asti-hyperglycemicactivity. The
previous research found a significant reduction tofal
cholesterol, Low Density Lippoproteins (LDL) chdiesol,
Very Low Density Lipoproteins (VLDL), and an incsein
the High Density lipoproteins (HDL) in adult wisteats [2].
Apigenin can inhibit, prevent and treat cancersellhese
five common types of flavonoids, aneyricetin kaempferol,
quercetin, luteolin and apigenin Flavonoid apigeninis
nontoxic who has the ability as an anti-tumor
chemotherapy agents, and inhibits the growthvadcular
endothelial protease inhibitof8, 4, 5].

The development of cervical cancer cdlish La) in G1
phase can be prevented by lowering the activityBok2
protein expression by apigenin, which acts as amti-

and

2. Materials and Methods
2.1. Materials and Equipment

The materials used in this research is the rateédt form
PC 05, water (distilled water) were provided adituim,
wooden hulls as litter of rats, ethanol extrackeaves oBuas
buas Sheep Red Blood Cell (SRBC) antigen, Carboxy Meth
cellulose (CMC). To analyze the serum immunoglobudi
used Elisa Kit Rat IgG and IgM. To analyze Lysozyimeels
in serum, is used Lysozyme Kit and HPLC Apegenan8ard.
Apigenin is analyzed by ABX Micros 60.

2.2. The Animal of Test

A total of twenty-four (24) rat§Rattus norvegicusyistar
strain male, aged 3 months with a weight ranged6f200 g,
were used as experimental. The white rats weralelivinto
4 groups each group had 6 tails. The gender of mésa
were male. White rats maintained with acclimatatin
groups (two mice per cage) in animal cages maddastic
with a size of 40x30x20 cm. Maintenance is carbed at
room temperature (2€-26°C). The food is provided in the
form of a standard food pellets and water ad libitu

2.3. Making of Ethanol Extract of Premna Pubescens L eaf

The freshBuas buadeaves as weight as 3420 grams is
sorted to separate the leaves from the stalk leamescts
and other debris. Subsequently these are washehe3,t
then drained. Leaves are already clean dried imgmgabinet
to become brittle. The leaves are dried pulverimedbtain
powder.
extracted using Soxhlet, with 70% ethanol contémntract

apoptotic [6]. Flavonoid apigenin is nonmutagenik, which ghained was concentrated with a rotary evaporatarthen

prevents the growth of humareuroblastomacells [7]. This
demonstrates the efficacy &uas buadeaves, which have

dried and get dry ethanol extract as much as 18sgr

apigenin compounds can increase of the body's sefen2.4. Antigen Sheep Red Blood Cell (SRBC)

system, because it has an activity asirmmunostimulant
which can stimulate the immune system non-spegifid
specific when no antigenmmunostimulatoryconsists of
biological and synthetic compounds that enhancebtigy's
non-specific defense mechanisms in animals thatigeathe
comprehensive protection [8].
Theimmunostimulatonactivity of the leaves dBuas buas
can be measured by several parameters,
immunoglobulin G and immunoglobulin M and some
hematological parameters such as the percentage

name

Making SRBC is started by taking blood from thetjlag
vein of sheep. Disinfected prior lamb neck with 78kohol
before taking blood. Alsever much as 5 CC aspirated
continued to suck blood from the jugular vein oéesp by the
same amount (5CC + 5CC alsever sheep blood), @sib@
CC syringe. Eristrosit is washed with a buffer solu with

7.4 kolomer diluent to 40CC, and weighed to wbta
alanced position. Erythrocyte suspension was wédawith
speed of 2000 rpm for 15 min later discard sugdant

leukocytesleukocytecount number type, antibody titers, andthere' After that, the erythrocyte sedimentaticdiseolved in

lysozymelLysozymes one parameter that is measured as t

impact of immunostimulant[9]. The immunostimulatory
activity can be measured througderological tests and
hematology [10]. The
enhance the non-specific immune system such asutimber

immunostimulatory agents ca

hIéolomer diluent, and centrifuge process is carbiadk to the

velocity and the same deadline. Screening proceiis w
centrifuges is done in 3 times, and the resultsiobt are

ﬁ’;lspirated using a pasteur pipette. SRBC storedtime that

is inserted in a refrigerator at a temperature03fc

of phagocytic cells, lysozymeand other substances ares g Screening Apigenin

soluble in serum [11]. This issue became the bésis
assessing the role of the ethanol extradBwds buadeaves
as an immunostimulant.

The screening Apigenin  was done starting from
identification of Buas buasplants, testing of the active
compound content in plants, and testing the apigemhich

Heavy powder obtained is 1050 grams, then
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used a system of High Performaridquid Chromatography
(HPLC) agilent 1220 with a wavelengtii 337 nm, the flow
rate of 0.5 ml /min, temperature @5 anc injection volume
of 10 mL.

2.6. Experiment Design

The experiment used a Completddandomize Design
(CRD) non factorial with fourtreatments and each was
given a six replications. TheyAs acontro group was given
0.5 ml of distilled water orally every dayhe A group was
given 250 mg /kg bw of ethanol extraat leaves ofBuas
buaswithout SRBC. The Agroup wagiver 250 mg/ kg bw
of ethanol extract of leaves of Buas bua8.1 ml of SRBC
and the A group was given 0.1 n8RBC SRBC given on
day 8 and day 15. It refers to th#ooc samples were
obtained from all test animals at to@y 31%, through the
neck decapitation. Serum was separdtedneasurement of
several parameters.

2.7. Evaluation of Immunostimulants Activity

Blood samples of mice obtained bigcapitatio neck in
all mice that had been given edcbatmer on the day 31
Blood collected in the tube whiclhas been given an
anticoagulant (EDTA), and thenanalyzer by using ABX
Micros 60. Hemaglutination method isused to test the
antibody titers.

Serum lysozyme activity waeasure by following the
procedure factory (Sigma Cat Numhei651) Measurement
of lysozyme based on thesis ofMicrococcu: lysodeiktycus
bacteria suspension in accordanceith the method
developed by [12], namely through tfalowing ways: 0.15
mg /ml Micrococcus lysodeiktycySigma was dissolved in
66 mM PBS (pH 6.2). 50 mL of serwvas added to 1 ml of
bacterial suspension. Decreaseab$orbanc recorded at 0.5
and 4.5 min for 3 minutes on spectrophotomet with a
wavelength of 450 nM. One unit dfsozyme activity is
defined as a decrease in absorbarafe 0.001L/min.
Determination of IgG and IgM iperformec with serum
dilution treatment, which is done througtethodsEnzyme-
Linke d Immunosorbent Assay (ELISA).

3. Result

3.1. Results of Buas Buas Plant I dentification and Testing
of Bioactive Compounds

Table 1. The result of phytochemical screeningetifano extract of Premna
pubescens leaves

Secondary Metabolites Tesi result
Alkaloid A
Flavonoid ++
Saponin ++
Steroid A

Based on the identification of theptants the Buas buas
plants includeVerbenaceaethe type ofPremn: pubescens
Blume The test results showed thtite identification of
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secondary metabolites of tifremn: pubescenseaf ethanol
extract was positive aalkaloids flavonoids, saponinsand
steroids as shown in Table 1.

Apigenin assayontainedin the ethanol extract of the
Premna pubescerneavesjndicate: that the pattern of curves
owned (Figures 4) almoghe same as the standard raw
apigenin in Figure 3. Theonten of apigenin were analyzed
are 0.2845 mcg/10 ml; 28,48cg/ml dan 35,56 mcg/ml.

VWD1 A, Wavelength=337 nm (APIGENIN DES BARU 281213\DEF_LC 2013-12-28 11-27-41\001-0601.
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Figure 3. Chromatograr raw apigenin standards
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Figure 4. Chromatogram apigenin ogthanol extract of Premna pubescens.

3.2. Test Results of Immunostimulatory Activity of Premna
Pubescens Leaf Ethanol Extract

Table 2. Effect of ethanol extract ¢fremn: immunostimulatory pubescens
leaves against hematocrit and bloleemoglobil mice

Treatment - Mean+ SD -
Hematokrit (%) Hemoglobin (gm/dl)

Ao 36.50+5.8 11.82+2.93

Ay 40.95+4.0! 13.60+0.95

A, 35.7546.1! 13.13+1.26

As 42.93+2.8 14.23+0.50

A preliminary descriptiorf the effect of ethanol extract of
Premna pubescenkaves iehematocrit and hemoglobin
shown by the averageercentag of hematocriton the A,
which had an average dhe highest percentages in the
amount of 42.93%exceedin normal hematocritvalues in
male rats is 32-40 %Hematocri value in the treatmentA
shows, that the state of thiscosity of blood concentrations
higher than the other threeatment: A, treatment had
lower hematocrit percentagempare with the A. Likewise,
the concentration diemoglobil testing, treatment £has the
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highest concentration compared with other treatmduatsil  erythrocyteconcentrations obtained in all four treatment have

pengujian shown in Table 2. not been able to explain in detail the effect diaeol extract
Description: A: as a control; A given the ethanol extract of Premna pubescens leaves against erythrocyte

of Premna pubescersaves, A: given the ethanol extract of concentrations. This is caused by differences & fibur

Premna pubescensaves and SRBC,;Agiven SRBC. concentrations oerythrocytesis still quite normal and not
Testing of the effect oPremna pubescerisaves ethanol significantly different.
extract against each concentration of blood cedsely Leukocyteconcentration test results showed the highest

erythrocytes, leukocytesand platelets showed that blood concentration of leukocytes is the treatmerny (8.88 x
concentrations of each treatment showed normd03/mnd), while the lowest concentration is in treatmegt A
concentrations, ie 6.20-7.64 x 106/fhnThe white rat (5.50 x 103/mr). Treatment A are also added leukocyte
erythrocytesconcentration pattern has the same pattern as thatigen SRBC resulted in lower concentrations than
percentage ohematocrit The treatment Ahas the highest treatment Ayaitu 7:52 x 103/mrh The test results are
concentration oferythrocytesafter A1 while A have the indicated in Table 3.

lowest concentration oferythrocytes The difference in

Table 3. Effect of ethanol extract of Premna pubescensleanmunostimulatory against erythrocytes, leulexyand platelets

Mean+SD
Treatment Eritrosit (x 10%mm?) Leukosit (x 10¥/mm®) Trombosit (x 10¢/mm?®)
Ao 6.58+1.80 5.50+1.48 6.00£2.12
Ay 7.41+0.36 9.82+1.36 7.35£1.05
A, 6.69+0.26 7.52+1.82 10.13+1.61
Az 7.78+0.23 9.88+2.31 8.85+0.50

Description: A: as a control; & given the ethanol extract buas and SRBC. While the lowest is the number of
of leaves Premna pubescens; given the ethanol extract of leukocytes contained in theAreatment, ie given only
leaves Premna pubescens and SRBCgiken SRBC. ethanol extract oBuas buas The value of group 4 as a
control group, is relatively the same as the vaitid,. On
the treatment given SRBC, namely the gkoup and the A
group, it seems that thes;Aas a number déukocytesvere

The highest number ofeukocytescontained in the 4 Slightly lower than the A group. The results of the
treatment, ie the treatment given ethanol extraft8uas Ccalculations are shown in Table 4.

Table 4. Effect of Ethanol Extracts of Buas buas to thencowmber of leukocytes and lymphocytes.

3.3. Test Count the Number of Leukocytes and
Lymphocytes

SR Mean + SD

Leukosit (x 10¥mm?®) (x 16¥/mm?) Limfosit (%)
Ao 9.82+1.36 76.47+3.10
Aq 5.50+1.48 71.90+7.00
A, 9.88+2.31 74.94+9.66
Az 7.52+1.82 61.98+9.41

Description: SD: Standard Deviationy:Aas a control; &  test results showed antibody titers showed therédatment
given the ethanol extract of leavBgemna pubescen®\,: are the highest values (7:17) than the other tiressgments.
given the ethanol extract of leavBsemna pubescenand Then the antibody titer in the treatmenfi& 6.67. While on
antigens of sheep red blood cells; given antigen of sheep A, and A showed antibody titer levels were relatively
red blood cells. similar, as shown in Table 5.

Description: SD: Standard Deviationg:Aas a control; A
given the ethanol extract of leaves Premna pubeso&n
Table 5. Effect of Ethanol Extracts of Buas buas to thentowmber and glv_en the ethanol extract of Ieaves_ Premn'_a pubssaed
types of leukocytes. antigens of sheep red blood cells; given antigen of sheep
red blood cells.

3.4. Antibody Titer Test

Treatment Mean of antibody Titer (HI)*SD

Ao 1.00+0.89 3.5. Mesurement of Imunoglobulin G dan I munoglobulin

Ay 1.67+0.52 M

A; 7.17+0.75

As 6.67+1.51 The measurement results showed that the highesslef

IgM are those of A which is 3.96 + 1:05 ng/ml, whereas
Test performed with antibody titers of hemaggluima IgM levels were lowest in the control treatment v3a88 +
test that is based on the agglutination of red dloells. The A0 is 0:28 ng/ml. When compared with the treatmamtded
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SRBC, namely Aand A, both have higher IgM levels than
treatment that is added SRBC ie groupsaAd A group, as

248

shown in Table 6.

Table 6. Effect of ethanol extract of Buas buas to coumtiner and types of leukocytes

Mean £ SD
Treatment Immunoglobulin M (ng/ml) Imunoglobulin G (ng/ml)
Ao 0.88+0.28 4.52+1.30
Ay 1.74+0.57 8.70+0.83
A, 3.96+1.05 9.48+5.90
As 2.20+1.05 8.96+3.61

Description: SD: Standard Deviationg:Aas a control; A
given the ethanol extract &fremna pubescenigaves, A:
given the ethanol extract of Premna pubescens deane
antigens of sheep red blood cells; given antigen of sheep
red blood cells.

On testing 1gG levels, treatment Aave the highest levels
of IgG (9:48 + 5.90 ng/ml), while Ahas the lowest levels of
IgG 4:52 + 1:30 ng/ml. On Atreatment have relatively
similar levels of IgG with Ais 8.70 £ 0.83 ng/ml and 8.96 +
3.61 ng/ml. Based on the difference in the numbdewels
obtained, IgM levels lower than IgG.

3.6. Mesurement of Lisozim Levels

Onlysozyme assayhe three treatments {AA;, As) have
an average value unchanged at 0:03 ng/ml.

treatment A have higher levels ie 0:04 + 0:01 ng/ml as

shown in Table 7.

Table 7. Effect of ethanol extract of Buas buas againstghecentage of
white rat lysozyme

Treatment Meanof Lisozim value f1g/ml)+SD
Ao 0.03%0.02
A 0.03+0.01
A, 0.04+0.01
As 0.03%0.02

Description: SD: Standard Deviationg:Aas a control; &
given the ethanol extract &fremna pubescenigaves, A:
given the ethanol extract dfremna pubescenigaves and
antigens of sheep red blood cells; given antigen of sheep
red blood cells.

4. Discussion

Leukocytesare activated cells of the immune system tha?

can respond to antigens that enter the body. Gndthidy,
Sheep Red Blood Cell (SRBC) was used as antigentalue
the combination with skin proteins qualify as aatig when
used to obtain the contact hypersensitivity reacitomice. It
is in base line with Kannan, Singh, kumar, Jegatheisand
Subburayalu (2007). On testingukocytesknown that the
highest concentration ddéukocytess at A2 (9.88 + 2.31x103
/mm®), while the lowest concentration is on the (§:50 +
1:48 X103/mn).

The height of the leukocyte concentration indiie to the
addition of SRBC antigens so that the numbeleakocytes
increased to fight the antigen into the body oftevsimice. In

addition, the treatment Ais also addedmmunostimulatory
substance that the ethanol extractBofas buasmechanism
that stimulates the immune system to produce mortheé
number of leukocytes The number ofleukocytesin the
treatment added ethanol extractBofs buasand SRBC (4)
is almost the same as the control treatmen}. (A is clear
that when rats fed ethanol extractsBafas buador 30 days,
added antigen SRBC, condition endurance of micénidar
to the control condition is not added ethanol exttafBuas
buas and antigen SRBC. Overall, each of the number of
leukocytesin the four treatment has a normal number of
leukocytesie 4.19-9.73 X103/mr It is in line with the
findings of [13]. Antigen given in treatment,Aand A, can
multiply intracellularly, making it difficult to rach antibody.

While of® combat these intracellular antigens requiresiular

immune response which is a function oflymphocytes,
especially T lymphocytes. The helper T cells witognize
microorganisms or antigen via MHC class |l found the
cell surface of macrophages This signal is triggered
lymphocytes to produce various types of lymphokiwhéch
can help the macrophages destroy microorganisrasjghn
line with findings of [14].

The results show that the number of lymphocytethin
treatment 4, is the highest among the three other treatments
ie 76.47 + 3:10%, while the percentagdyohphocyteshat at
least is at Atreatment. The low percentagelyrhphocytesn
Az caused by the administration of SRBC antigens,naite
added immunostimulatory substances such as in the
commission of A So when the antigen is given without
adding immunostimulatory substances, the body is not
stimulated to produce more antibodies. On thérdatment,
administration of antigen followed by the additioof
immunostimulatorysubstances will increase the production
f immunoglobulinand approaching the normal value is 76-
98%, in line with [13].

On antibody titer testing, measurements on chaigtse
number of antibodies in an immune response in tuy bhat
the highest antibody titers found in, Areatment, which is
treatment given immunostimulatory substances sush a
apigenin in ethanol extracts Bfias buasand antigen SRBC.
Given antigen triggers the body's immune systepréaluce
antibodies. In addition, the treatment is addedgent (A
and A), A, has a higher antibody titers value thanif\also
caused by the presenceimimunostimulatongubstances that
help increase the production of antibodies, themaggycing
the duration of thenflammatoryreaction. It is in line the
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statement of [15], that the increase of humorgboase due Lecturer of Electrical Engineering Education Depant,
to SRBC showed an increase in the responsiveness Béculty of Engineering, State University of Medbai® gives
macrophages,and B and T Ilymphocytes in antibody a lot of relief to the author.

synthesis. This is also consistent with the resaliitined in

the percentage of lymphocytes in the treatment 2{74.94
+ 9.66%) higher than A3 (61.98 + 9.66%).
Imunoglubulin M is used as a parameter in this study
because it is the first time that antibodies presanthe
immune response to the antigen and the primarp@ahyiin
blood group naturally in accordance with the opind [16].
The results show that the highest levels of Ighhig., (1:05
+ 3.96 ng/ml) is the treatment given immunostimongat 2]
substance ethanol extracts Bfias buasand SRBC. While
only added SRBC treatment and no immunostimulatory
substance (4 have lower levels of IgM (2:20 £ 1:05 ng/ml).
High levels of IgM in A shows that the immunostimulatory

substances such as apigenin in ethanol extra@®sias buas =1
can increase the production of IgM. Similarly,
immunoglobulin G, is used as a parameter of thiglyst
because the percentage iofmunoglobulinG has at most
percentage is about 75% of the tatmamunoglobulins This 4]

is in line with the opinions of [16]. The test réslwalso show
that A has the highest levels of IgG is 9:48 + 5.90 ng/ml
The lowest level of IgG and IgM was on the treaitdy, ie

0.88 £ 0:28 ng/ml and 4:52 + 1:30 ng/ml. In [14Eisplained

that the appearance of antibodies in the form ofg
immunoglobulinsn the blood due to the differentiation of B
lymphocytes antibodies that bind to the antigen forming
antigen-antibody complexes can activate complenzamtt
lead to the destruction of the antigen. In ordedifferentiate  [g]
B lymphocytes, and make antibodies, its’ needechtip of

T lymphocytes by certain signals through MHC arghals
released by macrophages stimulates the productibn o
antibodies. The percentage of lymphocytes intieatment |7
also showed a higher percentage of lymphocytes than
treatent.

Other parameters are used to determine the effect o
immunostimulatory substances in the body of the isat [g]
lysozymelt is used in line with the statement of [11]ath
lysozymecan enhance the body's non-specific defense system
From these experiments it is known that the treatme has
the highest levels dfjsozyme0:04 ug/ml), while the other g
treatments showed similar values ie 0:03 ugimkozyme
protects several places in the body which is amiateplace
for food for bacterial growth. In the blood, lysoag
provides protection, with a more powerful methodthat
used by the immune system.

Immunostimulatonbind specific receptors on the surface[10]
membrane ofphagocytesand lymphocytes which activate
these cells to produce several enzymes incluljisgzymeo
destroypathogensare like the opinion of [17]. On this basis,

it can be stated that the ethanol extradBofs buass to be [11]
as antibacterial as reported by [18].
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