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Fibrinolytic Activity of Thai I ndigenous Vegetables

Jeong Hwa Hong!, Benya M anochai2, Gassinee Trakoontivakorn3and Vipaporn Na Thalang3

ABSTRACT

Thal indigenous vegetabl es having high antioxidant activity were selected and their fibrinolytic
activities were screened. Among them, Careya sphaerica Roxb., Anacadrium occidentale Linn., and
Barringtonea acutangula Linn. showed very high fibrinolytic activity followed by Bonea macrophylla
Griff., Azadirachta indica Juss. var. siamensis, Gymnema inodorum Pecne. and Tricholoma crassum
Berk. The activity was significantly affected by heating; all the sampleslost their fibrinolytic activities
upon heating at 100°C for 10 min. Tricholoma crassum Berk., in particular, showed relatively high
stability upon heating. Upon 5 min heating, 43% of its activity remained stable. Comparing the activity
ratio betweenfibrinolysisand proteolysis(F/Pratio) of thevegetableextracts, TricholomacrassumBerk.
and Careya sphaerica Roxb. showed very high F/P ratio indicating their extracts acted as fibrinolytic

enzymes.
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INTRODUCTION

Thenumber of patient sufferingfromcardio
vascular disease (CVD) isincreasing every year
worldwide. This phenomenon is caused by
inadequate diet. Fast foods of American style and
processed foods have made many people to give
up their healthy traditional diet habit. We noted
that post-operative venous thrombosisis rare and
the incidence of thromboembolism is aso low
among Thais (Diagosnostic lists, 1970).
Unfortunately, even in Thailand the number of
heart diseasepatientsshowed drasticincreasefrom
101.7 / 100,000 population in 1993 to 285.4/
100,000 population in 2000 (WHO, 2003).
Considering the number only counted the ones
who visited hospital, 2 to 3 times of the number
safely presumed to have blood circulation

problems.

Oneof themajor causesof bloodcirculation
problem is the formation of blood clots. Blood
clots (fibrin) are formed from fibrinogen by
thrombin (EC 3.4.21.5) and are lysed by plasmin
(EC3.4.21.7), whichisactivated from plasminogen
by tissue plasminogen activator (tPA). Although
fibrinclotformationandfibrinolysisaremaintained
in balance by the biological system, thromboses,
such as myocardial infarction, occur when clots
arenot lysed asaresult of adisorder of thebalance
(Voet and Voet, 1990).

To treat thrombosis patient, intravenous
administration of urokinase and streptokinase has
beenwidely usedfor thrombosistherapy. However,
this treatment has disadventage because the
enzymes have a low specificity to fibrin and are
expensive. tPA has been developed to treat
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thrombosis because of its efficacy and stronger
affinity to fibrin (Sherry, 1987).

Recently, preventive measures against
thrombosishavebeentried. Oral administration of
the fibrinolytic enzyme nattokinase was one
example, which has been reported to enhance
fibrinolytic activity in plasmaand the production
of tPA (Sumi et al., 1990). Nattokinase wasfound
tobethesameassubtilisnNAT whichisproduced
from Bacillus NAT in the traditional Japanese
fermented food, natto (Nakmuraet al., 1992).

Few dietary products have demonstrated
the property to enhance fibrinolytic activity such
as pineapple (Taussig and Batkin, 1988), ginger
(Verma and Bordia, 2001), onion (Nagda et al.,
1983), garlic (Nagda et al., 1983; Garcia-Gomez
and Sanchez-Muniz, 2000), capsicum (Visudhi-
phan et al., 1982) and mushroom (Choi et al.,
1999). If every day diet iscomposed of such food
material sand proper amountsareingested, itwould
diurnally activatefibrinolysis. Asaresultit would
cause high fibrinolytic activity and thus prevent
thromboembolism.

In this study we selected Thai indigenous
vegetablesof high antioxidant activity based upon
the previous study (Trakoontivakorn and
Saksitpitak, 2000; Rukariyatham and Chenwithi-
suk, 2002). Most of these vegetables have been
consumed commonly among Thai people. We
screened these vegetables for fibrinolytic activity
and characterized the enzymes to figure out its
action in vivo.

MATERIALSAND METHODS

Materials

Thai indigenous vegetables used for this
study waslisted in Table 1. All the samples were
collected in the form of fresh product and packed
inplasticbag. Thesampleswerestored and carried
in ice chest to the laboratory. Samples were kept
frozen until use.

Preparation of sample

Frozen vegetabl e of 50g washomogenized
with methanol (150ml) followed by filtration.
Residua was homogenized and filtered as above.
Filtrates were pooled and adjusted to 300ml with
methanol. Concentration was carried out at 45°C
with rotary vacuum evaporator to three fold. The
concentrate was stored in a -20°C freezer until
fibrinolytic activity assay.

Fibrinolytic activity assay

Astrup method was modified for screening
purpose (Astrup and Mullertz, 1952). Fibrinogen
(SigmaF-8630frombovineplasma) wasdissol ved
with 50mM sodium borate buffer (pH 7.9) togive
afinal concentration of 0.006g/ml. Thesuspension
was kept at 37°C to make it soluble. Aliquots of
10ml were placed onto petridish and 50U of
thrombin (200 unit/ml) was added, followed by
swift mixing. The plate was solidified for 30min.
Holes(2mmdiameter) werepunchedwithcapillary
tube using vacuum suction and sample solution
(3ul) was added into the hole followed by
incubationat 37°C. Methanol wasused asacontrol.
After 18 h incubation the diameter of clear zone
wasmeasured. For screening purpose, fibrinolytic
activity (FA) was expressed as the area (mm?) of
clear zone.

RESULTSAND DISCUSSION

Screening of fibrinolytic activity

Seventeen vegetables of high antioxidant
activity were evaluated for fibrinolytic activity.
Most of vegetables tested showed significant
fibrinolyticactivity (Table2). Amongthem, seven
vegetables showed strong firbrinolytic activity:
CareyasphaericaRoxb., Anacadriumoccidentale
Linn., Barringtonea acutangula Linn., Bonea
macrophylla Griff., Azadirachta indica Juss. var.
siamensis, Gymnema inodorum Pecne. and
TricholomacrassumBerk. Thisresult couldexplain
the low incidence of CVD cases among Thai
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Tablel Listof Thai indigenous vegetables used for the screening of fibrinolytic activity.
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Scientific name Common Local name Place of Time of
name collection collection
Anacadrium occidentale Linn. Cashew Mamung- Maha Sarakham  June
himmaparn
Antidesma acidum Retz. Mamao Lampang June
Azadirachta indica Juss. Var.siamensis Neem tree Sadao Lampang June
Barringtonea acutangula Linn. Indian oak Jik/ Kradon nam Khon Kaen June
Bonea macrophylla Griff. Plummango  Yod maprang Chanthaburi July
Caesalpinia mimosoides Lamk. Nham pu ya Lampang June
Careya sphaerica Roxb. Kra don bok Kalasin June
Cratoxylum formosum Dyer. Phak tew Lampang June
Gymnema inodorum Pecne. Chiang da Lampang June
Jussiaea repens Linn. Creeping Pang puay nam  Maha Sarakham  June
water primrose
Morus alba Linn. Mullberry Mohn Lampang June
Ocimum gratissium Linn. Krapraochang Bangkok June
Parkia speciosa Hassk. Sator Bangkok June
Passiflora foetida Linn. Tamleungtong MahaSarakham June
Piper sarmentosum Roxb. Variegatum  Chaplu Lampang June
Tricholoma crassum Berk. Hed chan/ Maha Sarakham  June
Hed teen rad
Zingiber montanum Roxb. Cassumunar  Plai Lampang June
ginger

people to some extent. Examples of fibrin plate
were shown in Figure 1.

Effect of temper atur eonthefibrinolyticactivity

The extracts of 7 vegetables were selected
for further study: Careya sphaerica Roxb.,
Anacadrium occidentale Linn., Barringtonea
acutangula Linn., Bonea macrophylla Griff.,
AzadirachtaindicaJuss. var. siamensis, Gymnema
inodorum Pecne. and Tricholoma crassum Berk.
Each extract wasplaced at 100°Cinwater bath for
1, 5 or 10 min, followed by rapid cooling in ice
water. Relative fibrinolytic activity (RFA) was
expressed as follows:

Areaof clears zone after heat treatment
RFA (%) = z x100

Area of clears zone before heat treatment

shaerivn Roxh

Figurel Fibrinplateshowingfibrinolyticactivity
of Careya sphaerica Roxb.

(Number below the plates represent NaCl concentrations of

buffer; for both plates, the upper left holes were control, the

others were extracts of Careya sphaerica Roxb.)
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Table2 Screening of Thai indigenous vegetables for fibrinolytic activity.

Scientific name Local name FBA (mm?)
Anacadrium occidentale Linn. Mamung-himmaparn 385
Antidesma acidum Retz. Ma mao 12.6
Azadirachta indica Juss. var. siamensis Sadao 221
Barringtonea acutangula Linn. Jik/ Kradon nam 30.2
Bonea macrophylla Griff. Y od maprang 19.6
Caesalpinia mimosoides Lamk. Nham pu ya 9.6
Careya sphaerica Roxb. Kradon bok 50.2
Cratoxylum formosum Dyer. Phak tew 9.1
Gymnema inodorum Pecne. Chiang da 221
Jussiaea repensLinn. Pang puay nam 3.8
Morus alba Linn. Mohn 4.2
Ocimum gratissium Linn. Kraprao chang 9.1
Parkia speciosa Hassk. Sator 15
Passiflora foetida Linn. Tam leung tong 11.9
Piper sarmentosum Roxb. Chaplu 75
Tricholoma crassum Berk. Hed chan/Hed teen rad 17.3
Zingiber montanum Roxb.Y oung rhizome Plai 9.1
Zingiber montanum Roxb.Mature rhizome Plai 12.6

Table3 Effect of temperature on the fibrinolytic activity of Thai vegetables.

Relative fibrinolytic activity(%)

Name Imin 5min 10min
Careya sphaerica Roxb. 68 23 0
Anacadrium occidentale Linn. 45 21 0
Barringtonea acutangula Linn. 52 8 0
Bonea macrophylla Griff. 60 25 0
Azadirachta indica Juss. var. siamensis 41 10 0
Gymnema inodorum Pecne. 35 15 0
Tricholoma crassum Berk. 72 43 0

Allthesampleslosttheirfibrinolyticactivity
upon heating at 100°C for 10min (Table 3). This
meansthat vegetableswith highfibrinolyticactivity
should not beprolong heated. Tricholomacrassum
Berk.,inparticular, showedrel atively high stability
upon heating as compared with the other tested
vegetables. Upon5minheating, 43% of itsactivity

was remained. Regarding culinary application,
CareyasphaericaRoxb., Anacadriumoccidentale
Linn., Barringtonea acutangula Linn., Bonea
macrophylla Griff. and Azadirachta indica Juss.
var. siamensisaretraditionally served intheform
of raw accompaniment to chili dipsor curry. The
others, GymnemainodorumPecne. and Tricholoma
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Table4 Comparison of enzyme characteristics with skim milk and fibrin plate.

Name Fibrinolysis(mm?)  Proteolysis (mm?) F/P
Careya sphaerica Roxb. 50.2 8.0 6.23
Anacadrium occidentale Linn. 38.5 84.9 0.45
Barringtonea acutangula Linn 30.2 60.1 0.50
Bonea macrophylla Griff. 27.3 10.2 2.67
Azadirachta indica Juss. var. siamensis 221 11.3 1.96
Gymnema inodorum Pecne. 221 44.2 0.50
Tricholoma crassum Berk. 19.6 15 13.08

crassum Berk., are ingredients in Northern or
North-eastern curries. To obtain the maximum
potency, these vegetables should be consumed
raw. If blanching process would be employed for
hygienic purpose, heating time should not exceed
1min.

Characteristics of fibrinolytic enzymes from
selected vegetables

Sometimes plant proteases cause
solublilization on a fibrin plate. Agar plate
containing skimmilk (1.0%) wasusedtodetermine
proteolytic activity of vegetable extracts. Clear
zone of skim milk plate was compared with fibrin
plate (Table 4). Tricholoma crassum Berk. and
Careya sphaerica Roxbh. showed very high F/P
ratio indicating the extracts from them acted as
fibrinolyticenzymes. F/Pratiobel ow 1.0indicated
proteolysis occurrence rather than fibrinolysis as
in the case of Anacadrium occidentale Linn.,
Barringtonea acutangula Linn and Gymnema
inodorumPecne. Further researchisin progressto
elucidatethecharacteristicsof fibrinolyticenzymes
from Tricholoma crassum Berk. and Careya
sphaerica Roxb.

ACKNOWLEDGEMENTS
Thiswork was supported by Inje Research

and Scholarship Foundation in 2002. Also this
workistheresult of thecollaborativestudy between

Kasetsart University and Nutra Tech (2002).

LITERATURE CITED

Astrup, T. and S. Mullertz. 1952. Thefibrin plate
method for estimating fibrinolytic activity.
Arch. Biochem. Biophys. 40:36-351.

Choai, N., S. Seo and S. Kim. 1999. Screening of
mushrooms having fibrinolytic activity.
Korean J. Food Sci. Technol. 31: 553-557.

Diagosnostic lists. 1970. Medical Records and
Statistics Department. Sirijaj Hospital and
Faculty of Medicine. Bangkok, Mahidol
University.

Garcia-Gomez, L. J. and F. J. Sanchez-Muniz.
2000. Cardiovascular effect of garlic (Allium
sativum). Ar ch. L atinoam Nutr. 50:219-229.

NagdaK.K., S.K. Ganeriwal, K. C. Nagdaand A.
M. Diwan. 1983. Effect of onionandgarlicon
blood coagulation and fibrinolysis in vitro.
Indian J. Physiol. Phar macol. 27:141-145.

Nakmura, T., Y. Yamagata and E. Ichishima
1992. Nucleotide sequence of the subtilisin
NAT gene, arpN, of Bacillus subtilis (natto)
Biosci. Biotechnol. Biochem. 56:1869-1871.

Rukariyatham, N. and A. Chenwithisuk. 2002.
Antioxidant: Anticarcinogen in Thai
Vegetablesand M edicinal Plants. Nopbury
Publishing. Chiangmai, Thailand. 281 p.

Sherry, K. 1987. Recombinant ti ssue plasminogen
activator: isitthethrombolytic agent of choice



246 Kasetsart J. (Nat. Sci.) 38 (2)

for an evolving acute myocardial infarction?
American J. Cardiol. 59:984-989.

Sumi, H.,H Hamada, K. Nakanishi andH. Hiratani.
1990. Enhancement of fibrinolytic activity in
plasmaby oral administration of nattokinase.
Acta Haematol. 84:139-143.

Taussig, S. J.and S. Batkin. 1988. Bromelain. the
enzyme complex of pineapple (Ananas
comosus) and its clinical application. J.
Ethnophar macol. 22:191-203.

Trakoontivakorn, G. and J. Saksitpitak. 2000.
Antioxidative potential of Thai indigenous
vegetable extracts. Food 30:164-176.

VermaS. K. and A. Bordia. 2001. Ginger, fat and
fibrinolysis. Indian J. Med. Sci. 55:83-86.

Visudhiphan, S., S. Pool suppasit, O. Piboonukrintr
and S. Tumliang. 1982. The relationship
between high fibrinolytic activity and daily
capsicum ingestion in Thais. American J.
Clin. Nutr. 35:1452-1458.

Voet, D. and J. G. Voet. 1990. Biochemistry.
Bohn Wiley and Sons Press, New York.
p.1086.

WHO. 2003. Thailand Health Profile-Ministry of
Public Health (1999-2000): Major NCD
(CVD, Cancer, DM, COPD). WHO Regional
Office for South-East Asia. http://
w3.whosea.org/cntryheal th/thailand/th10
Health Problems. htm. p. 14.



