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ABSTRACT:

Coronary heart disease is one of the deadliest cardiovascular disease in the world. Recent studies have shown an
increase in aspirin resistance as a gold standard therapy causing recurrent heart attacks. Antiplatelet of natural
resources thus need to be explored. Garlic (Allium sativum) is known to be effective as an antiplatelet, but the
problem arose after consuming garlic prolonged is the presence of unpleasant breath and body odor which
reduces patient compliance in therapy. Black Garlic is a product made of garlic which tastes delicious and does
not smell pungent like raw garlic. There has been no study of Black Garlic as an antiplatelet before. The aim of
this research was to determine the antiplatelet activities of aqueous extract of garlic (AEG) and Black Garlic
(AEBG) and to evaluate their differences in human blood in vitre. This research was designed to be experimental
posttest only, which was performed in 10 groups, namely the vehicle controls, positive controls, as well as the
concentration groups of AEG and AEBG (each 1-4pg/ul). The antiplatelet activity was tested using the Born
method, which measured the plasma uptake before and after induced with Papain. Evaluation was done by
calculating the percent inhibition of platelet aggregation of the concentration groups relative to vehicle controls.
The results showed that both AEG and AEBG have antiplatelet activities ([H=16.664; 5 df; p=0.005] and
[H=16.225; 5 df; p=0.006] respectively). The inhibition of platelet aggregation is also shown to be significantly
different in both samples [H=21.693; 7 d.f; p=0.003].
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I.NTRODUCTION:

Coronary hearth disease (CHD) is leading cause of d

in the world. CHD is accrual plaque which narrow’s
heart’s arteries and reduced blood flow. Its lead to the
lack of oxygen-rich blood suply to organ caused
ischemia of myocardial tissue and alteration of heart
function. Hypertension, hypercholestherolemia, diabetes
and smoking are several risk [{litor to CHD'*#. These
risk factor are varies though individual and population
change through monitoring of cholesterol, blood glucose
and others risk factor”. To reduce mortality and prevent
heart attack, antitrombotic can be given to CHD
patients®, which include antiplatelet, anticoagulant and
fibrinolytics’.
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Antiplatelet works by inhibiting trombus formation in
the arterial circulation, thus reducing platelet
aggregation. Antiplatelet drugs are highly prescribed to
patients with ischemic heart disease®. Anticoagulants or
blood thinner prevent coagulation (conversion of liquid
to gel form) of blood®. Fibrinolytic works by activating
plasminogen to form plasmies, thus degrades the
fibrillus until the thrombus ruptures. This drug is given
to the patients who experience angina attacks due to
ischemia in the golden time range (12-24 hours after the
attact)'?.

A review literature from previous study showed that
garlic  has multiple beneficial effect including
hypolipidemic, antimicrobial, hypoglicemics,
antithrombotic, antioxidant, etc!''%'% Garlic also shown
the ability to reduce BUN (blood urea nitrogen),
glucose, triglyceride, cholesterol'. Furthermore, garlic
also shown antibacterial effect against resistant
Staphylococcus aureus'. The garlic effect could be
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different in different varieties'®.

Garlic (Allium sativum Linn.) is a member of Liliaceae
family. The main component of garlic are organosulfur
alliin and vy-glutamilcystein. y-glutamilcystein reacts
with v-glutamyl-transpeptidase  and  y-glutamyl-
peptidase peroxidase forms alliin. When garlic sliced or
crushed, alliin will reacts with aliinase produce unstable
allicin (marked by stinging garlic odor). Allisin will then
formed allyl sulfide, ajoene and dithiin'’.

Garlic is known to have effectiveness in the
maintenance of the cardiovascular system, especially as
antithrombotic'®. The active compund of garlic tubers is
known able to reduce platelet aggregation and
anticoagulant. It is also fibrinolytic effect'’'?®. The
unwanted effects of garlic, smelly breath and body odor,
arises after consuming high dose and potentially reduce
patient compliance. The development of garlic into solid
dosage forms has been previously studied and showed

21,22

acceptable form='-=,

The garlic processing nowadays has been developed
using heating at controlled temperature and humid
atmosphere for several days>*. The processed garlic
well known as black garlic (BG). It has sweet taste,
jelly-like texture and odorless since alliin decomposes
during the manufacturing process. The process increases
total polyphenols and total flavonoids as antioxidants
significantly>*** concluded from previous study that BG
has antioxidant activity, anticancer, antiobesity,
hepatoprotective, anti-inflammatory, anti-allergic and
able to relieve dislipidemia. Our study focusing on the
biological activity of BG as antithrombotic in vitro using
human blood.

MATERIALS METHODS:
Materials:
Papaya enzyme (Vegavero, Vanatari International

GmbH, Berlin, Germany), Acetosal (Aspilets, PT. Darya
Varia, Indonesia)

Methods:

Plant selection. Garlic (Allium sativum Linn.) were
obtained from the local market of Pasar Legi, Blitar,
Indonesia. A fresh bulb with the characteristics of dark-
yellow tuber and slightly reddish shell were chosen.

Black Garlic processing. A fresh garlic cleaned and
stripped from the outher shell. Garlic were heated at 70-
80°C for 10 days. Garlic then aerated at room
temperature and protected from direct sunlight for two
days.

Water extract of garlic. Sgram of fresh garlic (FG) and
black garlic (BG) was crushed, then heated in 50mL

aquadest at 80°C for 60 minutes. After cilled off, the
solution were centrifuged at speed of 4000rpm for 15
minutes three times. Supernatant was taken and diluted
at concentration 1,2, 3 and 4ug/uL.

Blood sampling. An adult men, healthy, didnot receive
any medication and treatment for the last two weeks,
didnot smoke, didnot cunsume alcohol and willing to
follow the procedure were selected. Blood sampling was
carried out by venipuncture method vaccuum. The tube
used to collect blood is containing 3.8% sodium citrate
(blue lid), EDTA (purple lid) and withour additives (red
lid).

Platelet-rich plasma (PRP). Fresh blood taken was
placed into tube containing sodium citrate. Then the
blood is anticoagulated with ACD solution (dextrose
anticoagulant citrate, dextrose acid citrate and dextrose
citric acid) with ratio 1:9, then centrifuged at 1000rpm
for 15 minutes®. The top layer of tube then remove.

Platelet poor plasma (PPP) fresh blood was centrifuged
at 3000rpm for 15 minutes. The supernatant (PPP) used
as blank.

Antiplatelet activity assay. Carried out by method
developed by Born®*?7. 100uL sample and acetosal or
water extract of FG and BG or aquadest were
homogenized into centrifuged tube. The absorption was
measured using spektro-Vis at 600nm wavelength (a).
PPP used as blank. Into each test tube, 50mg of papain
was added, then incubated at 37°C for 20 minutes.
Sample were then measured again with spectro-Vis at
600 nm wavelength (b). The percentage of platelet
inhibition was calculated according toVogel*® formula:
a-b
Platelet aggregatopm = -------- x 100 %

The platelet aggregation of inhition is calculated by
following formula

Platelet aggregatopm inhibition = ------------ x 100%

Where ¢ is average percentage of negative control of
platelet aggregation and d is positive or sample platelet
aggregation percentage.

RESULT AND DISCUSSION:

The samples used in this study is fresh garlic (FG) and
black garlic (BG). BG obtained by processing FG at
controlled temperature (60-90°C) at high humidity
temperature (80-90%) for 14 days. According to
previous result this process produced sweet and jelly-
like texture garlic.
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Organoleptic examination on day seventh showed that
the color was not homogenous with black skin and
brown bulb, spicy and bitter taste, soft and wet texture.
On the day eighth, the color, smell and taste similar to
the previous day. On the ninth day, the taste is spicy and
sweet with soft texture. The optimum taste and texture
was obtained from tenth day. On the next day, the taste
was bitter, eventhough the color, smell and texture were
good. On the twelft day, the BG texture hardens and the
taste was bitter.

The assay condition was optimized through
centrifugation time and volume. The optimum
centrifugation time was ten minutes, while optimum
volume for centrifugation was 500uL.

Papain is natural enzyme derived from papaya. In this
assay, papain is used to induce platelet aggregation. The
ability of papain to induce platelet aggregation was
observed using light microscope. The optimum dose for
papain induction was 50mg/500uL.

The antiplatelet activity test is an assay to quantify the
ability of substance to inhibit platelet aggregation which
could cause thrombosis or occlusion of blood vessels.
We used the method developed by Born (Platelet
Aggregation and Deaggregation in Platelet-Rich
Plasma)’’. The assay was conducted with positive
control (Aspirin), water extract of fresh garlic, and water
extract of black garlic. The platelet aggregation was
observed in sample aspirin, water extract of fresh garlic
and black garlic.

3 mg/mL
Fig. 1: Microscopic observation of platelet aggregation

Table 1: Platelet aggregation in PRP after papain induction

pay platelet aggregation in PRP (min)

dose (mg) 1 5 10 15 20
40 +++ +++ +++ +++ s
50 +++ +4++ +4++ +4++ +++
75 +++ +++ +++ ++ +
100 +++ +4+ ++ + -

Table 2: Percent of platelet inhibitition

treatment persent inhibitition (%)
control positive 19.370
FG extract | pg/ul 10.371
FG extract 2 pe/ul 16.932
FG extract 3 po/ul 24.003
FG extract 4 po/ul 24.993
BG extract 1 pgfull 16.918
BG extract 2 pg/ulL 17.325
BG extract 3 pg/ulL 30.547
BG extract 4 pgul 42.692
50,000
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20,000 4
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Fig. 2 : Percent of platelet inhibition
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Our result here showed that the inhibition of platelet
aggregation was dose dependent manner in both fresh
and black garlic. We also observed that the inhibition of
platelet aggregation was higher in back garlic sample.
The similar result was also observed by Sukandar®® in
which water extract of fresh garlic could induce platelet
inhibition.

The decrease in platelet aggregation is depends on the
type of platelet aggregation inducer because it is
associated with the specific damage to platelet
function®®. The platelet aggregation inducer is classified
into two type, weak inducer (ADP and epinephrine) and
strong (arachidonic acid, collagen and trombine). The
mechanism of platelet inhibition could also predict from
the type of inducer used in the assay. ADP stimulates
aggregation through the purigenic specific receptor
pathway (i.e P2Y12). Collagen stimulates aggregation
through GPVI receptor pathway which induce the
release of Ca®* and increase plateet aggregation®. In Our
study, we used papain as platelet aggregation inducer.
We observed in our study that papain could induce
platelet aggregation at concentration 100 mg/ mL. Since
black garlic contain higher flavonoid, we assumed that
black garlic inhibit arachidonat synthesize which in turn
inhibit the formation of TXA23!.

CONCLUSION:
Garlic and black garlic could inhibit the platelet
aggregation. The effect of platelet aggregation is dose
dependent manner. Black garlic has higher antiplatelet
activity than garlic.

1581




Research J. Pharm. and Tech. 15(4): April 2022

REFERENCES:

1.

[

Straver BE, Myocardial Oxygen Consumption In Chronic Heart
Disease: Role Of Wall Stress, Hypertrophy, and Coronary
Reserve. Am J Cardiol.1979 Oct 44 (4) 730-740.doi:
10.1016/0002-91 4% 791902959,

Wijeysundera HC, Machado M, Farahati F, Wang X, Witteman
W, Velde G, et al. Association of Temporal Trends in Risk
Factors and Treatment Uptake With Coronary Heart Disease
Mortality, 1994-2005. JAMA2010 May 303 (18) :1841-
1847 doi: 10,1001 jama 20 10.580.

Grossman E, Messerli FH. Diabetic and Hypertensive Heart
Disease. Ann Intem Med.1996 Aug 125 (4) 04—
10.doi: 10.7326/0003-4819-125-4- 1996081 50-00009.

Scheidt S. Changing morality from coronary heart disease among
smokers and nonsmokers over a 20-year interval . Prev Med.1997
Tuly 26 (4 ): 441-446.doi: 10.1006/pmed. 1997 D185,

Bennet A, Di Angelantonio E, Erqou 8. Lipoprotein (a) level and
dsk of future coronary heart disease. Archives of Intemal
Medicine. 2008 March 168 (6 598-
608.doi:10.1001/archinte.1 68.6.598.

Watson RDS, Chin BSP. Lip GYH. ABC of Antithrombotik
Therapy: Antithrombotic Therapy In Acute Coronary Syndromes.
Clinical Review. BMI. 2002 Dec 325 (7376) 1348 -
1351 doi:10.1136/bmj.325.7376.1 348,

Schwinghammer, Terry L, Wells BG. Pharmacotherapy Handbook
9 ed. 2015; New York, Chicago: MeGraw-Hill Education.
Pramodh BM, Ashok KP, Shanmugasundaram. A Prospective
Observational Study on Drug Use Evaluation of Antiplatelet
Agents in Tertiary Care Hospital. Research J. Pharm. And Tech.
2017 Mrach 10(12): 4328-4332.doi: 10.5958/0974-
360X 2017.00793.4.

Gholkar AA, Yogesh PN, Krushna KZ, Kavya VR, Akash DG.
Potential Anticoagulant Herbal Plants: A Review. Asian J. Res.
Pharm. Sci. 2020 June 10 (1): 51-55.doi:105958/2231-
5659 2020.00010.

. Chilsom-Burns, M, Schwinghammer TL., Malone PM. Kolesar

IM, Lee KC, Bookstaver PB, Pharmacotherapy Principles and
Practice. Third Ed.., New York: Mc Graw Hill. 133-167.2013.

. Kishu, T. A review: Gadic, The Spice of Life. Asian. J. Research

Chem. 2009 March 2 (1): 8-13.

. Parvathi. P. Garlic: A Golden Wonder. Research J. Pharm. And

Tech. 2018  Sept 11
360X 2018.00072.0.

(1): 393-396.doi:10.5958/0974-

. Hussein JH. Imad H H. Mohammed YH. A Review: Anti-

microbial, Anti-inflammatory Effect and Cardiovascular Effects of
Garlic (Allium sativium). Reseach J. Pharm. And Tech. 2017 Aug
10 (11): 4069-4078.doi: 10 5958/0974-360X 2017.00738.7.

. Roshan S, Abdullah K. Sadath A, Tazneem B. Effect of Allium

sativum in Immobilization Stress Induced Albino Rats. Research
1. Pharmacology and Phammacodynamics. 2010 May 2(4): 293-
205.

. Bezlon G, Shanmugha SD, Rinu ERE. Design and Stabilization of

Natural Antibacterial Compound Allicin Against Methicillin-
Resistant Staphylococcus aureus for Treatment as a Novel
Antibiotic. Reseach J. Engineering and Tech. 2013 Oct 4(4): 179-
181.

. Nidhiya ISR, Pratima AT, Satish YG, Ashok BV. Comparative

Antioxidant Activity of Three Garlic Varieties: An in Vitro Study.
Research J. Pharmacognosy and Phytochemistry. 2011 March
3(4): 162-165.

. Hermawan UE, Setyawan AD. Review: Senyawa Organosulfur

Bawang Putih (Alfium sarivum L) dan Aktivitas Biologinya.
Biofarmasi. 2003 Aug 1 (2): 65-76.doi:10.13057/biofar/f010205.

. Bayan L, Koulivand PH, Gorji A. Garlic: A Review of Potential

Therapeutic Effects. Avicenna Joumal of Phytomedicine. 2014
Jan 4 (1):1-14.

. Kendler BS, Garlic (Allium sativum) and Onion (Allium cepa): A

Review of Their Relationship to Cardiovascular Diseases. Prev
Med. 1987; 16 (5): 670-685.

. Snvastava KC, Bordia A, Verma SK. Garlic (Allium sativum) for

Disease Prevention. South AfrJ Sci.1995;91 : 68-77.

21. Sable KD, Kathwate GS. Mane S8. Formulation and Evaluation of

Herbal Antidiabetic Tablet. Asian J. Res. Pharm. Sci. 2020; 10(3):
145-148.

. Rutuja RS, Rohan RV. Formulation and Evaluation of Antifungal

Soap of Garlic Oil. Asian I. Pharm. Res. 2020; 10(1): 13-16.

. Choi 1S, Cha HS. Lee YS. Physicochemical and Antioxidant

Properties of Black Garlic. Molecules. 2014; 19 (10) : 16811-
16823,

. Kimura S, Tung Y-C, Pan M-H, Su N-W, Lai Y-J, Cheng K-J.

Black Garic: A Critical Review of Its Production, Bioactivity and
Application. Joumal of Food and Drug Analysis. 2017; 25 (1) :
62-70.

. Erfani 1A, et al.. Uji Aktivitas Antiplatelet Fraksi N-Heksana,

Kloroform, dan Etanol Daun Belimbing Wuluh (Averrhioa bilimbi
L) In Vitro. Prosiding Seminar Nasional Current Challenges in
Drug Use and Development. 2016.

26. Vogel HG. Drug and Evaluation : Pharmacological Assays. 2008,
27. Bom GVR and Cross MJ. The Aggregation of blood platelet. J

30

3L

1582

Physiol. 1963. 168 (1): 178-193.

. Sukandar EY, Sigit JI, Fitriyani N. Efek Antiagregasi Platelet

Ekstrak Air Bulbus Bawang Putih (Allitm sativiem L.), Ekstrak
Etanol Rimpang Kunyit (Curcuma domestica  Val) dan
Kombinasinya pada Mencit Jantan Galur Swiss Webster. Majalah
Farmasi Indonesia. 2008; 19 (1): 1-11.

. Zhou L, and Schmaier AH. Platelet Aggregation Testing in

Platelet-Rich Plasma: Description of Procedures with Aim to
Develop Standards in the Field. Am J Clin Pathol. 2005; 123 (2):
172-183.

Mesa MG, Piccineli AL, Valiente MAA. Pinto A, Fazio A,
Rastreli L. ef al. Inhibition of Human Platelet Aggregation in vitro
by Standardized Extract of Wedria calcina. Rev Bras Pharmacogn.
2011521 (5): 884-8E8.

Faggio C, Sureda A, Morabito S, Sanches-Silva A, Mocan A, et.
al., Flavonoids and Platelet Aggregation: A Brief Review. Eur J
Pharmacol. 2017; 807 : 91-101.




In vitro Antiplatelet Activities of AQueous Extract of Garlic
(Allium sativum) and black Garlicin Human Blood

ORIGINALITY REPORT

4., o} O o}

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
www.ncbi.nlm.nih.gov 2
Internet Source %
) Submitted to Badan PPSDM Kesehatan 2
. %
Kementerian Kesehatan
Student Paper
Exclude quotes On Exclude matches <2%

Exclude bibliography On



