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ABSTRACT

The present study was investigated to find out the thrombolytic activity of hydroalcoholic extract of Valeriana
Jatamansi and Origanum Vulgare leaves by using in vitro method along with streptokinase as a standard. The study clearly
indicated that the extracts possess good thrombolytic activity. In our study, both the plants extract was found to have
significant (p<0.001) thrombolytic activity at a dose of 100, 200 and 400 mg/ml with a maximum effect of 42.4+3.9 % and
31.5 = 3.8 % while the standard streptokinase showed 53.4 + 3.9 %. This finding demonstrates for the first time that the leaves
extract of Valeriana Jatamansi and Origanum Vulgare has admirable thrombolytic effect.
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INTRODUCTION

Thrombosis is defined as the formation of a blood
clot inside a blood vessel and it reduces blood flow in the
circulatory system [1]. Thrombosis divided into two types
i.e., venous thrombosis and arterial thrombosis. Venous
thrombosis is defined as the formation of a blood clot
within a vein. Thrombolytic agents are defined as the
agent that dissolved the blood clot which occluded blood
vessels. Some examples of thrombolytic agents are
streptokinase, urokinase, alteplase etc [2, 3].

Streptokinase is a metabolic product of -
haemolytic streptococci [4]. Streptokinase is a potent
activator of the fibrinolytic enzyme and has proteolytic
activity [4, 5]. Streptokinase has converting plasminogen
to plasmin [2]. Streptokinase is made up of 414 amino acid
residues. There are three domains of streptokinase such as
a, B and y domain [6]..

Valeriana jatamansi is a perennial herb and
tetraploid species belonging to family  Valerianaceae.
Valeriana jatamansi is commonly named as Tagar,
Sugandhawal, Jatamansi. It is widely distributed in
Western Himalayan, Kashmir, Garhwal, Khasi hills and
Bhutan at the heights of 2500-3000 meters [7]. The herb
attains the height up to 40-50cm with a thick horizontal
root stick. The leaves are 2.5-7.5 cm long. The flowers are
unisexual, pinkish white in colour and 2-7 cm long. Leaves
are persistent, long petioled, deeply cordate - ovate and

toothed or sinuate. The fruits are oblong, compressed and
hairy. The rhizomes are irregular in shape and quite
characteristic and bitter in taste [7]. The major chemical
constituents of Valeriana jatamansi are valerenic acid
(sesquiterpenoids), valepotriates (iridiod esters), alkaloids,
baldrinal, homobaldrinal, amino acid, phenolic acid,
flavonoids, valerosidatum, chlorogenic acid, caffeic acid
and fatty acid [8]. The reported activities of Valeriana
jatamansi are antioxidant [9], anti-inflammatory [10], anti-
diarrhoeal [11] and antimicrobial [10]. Further, the
reported activities of Valeriana jatamansi are antioxidant
due to the presence of phenolic compounds [9], anti-
inflammatory due to the presence of volatile oils [10],
anxiolytic activity due to the presence of valtrate [12],
anti-diarrhoeal due to the presence of flavonoids [11] and
antimicrobial due to the presence of volatile oils [10]. The
traditional uses of Valeriana jatamansi are Liver
protection, sleep improvement, skin disease, obesity,
wound healing, antispasmodic and snake poisoning [13].

Origanum vulgare is a perennial herb which is commonly
known as sathra, belonging to family Lamiaceae. It is
distributed throughout Asia, Europe, North America and
India [14]. The plant is about 20-80 cm long and having
opposite leaves. The flowering season of Origanum
vulgare is from June to September [15]. The major
chemical constituents of Origanum vulgare are Origanol A
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& B, ursolic acid, p-sitosterol, triacontanol, protocatechuic
acid, apigenin, luteolin, quercetin, flavonoids, diosmetin
and rosmarinic acid [16]. Reported activities of Origanum
vulgare are antiurolithic activity due to the presence of
saponins [17], due to the presence of phenolic compounds.
Further, Origanum vulgare reported to have antioxidant
[18], antimicrobial activity [19] and anticancer activity due
to the presence of phenols and flavonoids [14]. Moreover,
the plant showed anti-inflammatory [20] and
hepatoprotective activity [21]. The traditional uses of
Origanum vulgare are fever, diarrhoea, indigestion,
toothache, jaundice, vomiting, muscle and joint pain, sores
and swelling [16]. The main objective of this study was to
investigate the thrombolytic activity of hydroalcoholic
extract of leaves of Valeriana Jatamansi and Origanum
Vulgare.

MATERIALS AND METHODS
Plant material

Leaves of Origanum vulgare and Valeriana
jatamansi were collected and authenticated from Dr.
Yashwant Singh Parmar University of Horticulare and
Forestry, Solan (Naun) Himachal Pradesh-173230 by Dr.
Bhupinder Dutt, Associate Professor (Forestry) vide book
No. 3401, receipt no. 067, dated 31/8/2013.

Preparation of Valeriana jatamansi extract

Valeriana jatamansi were collected from Solan
region, Himachal Pradesh. The leaves of the plant were
washed with running tap water and then shade dried.
Leaves were cut into small pieces and grinded into coarse
powder using a blender then 50gm of coarse powder were
defatted by using 140ml of petroleum ether and further the
marc were extracted by using 90% ethanol (140ml) and
water (10ml) in soxhlet apparatus. The extract was
concentrated on water bath and this extract was stored in
airtight container in cool place.

Preparation of Origanum vulgare extract

Origanum vulgare were collected from Solan
region, Himachal Pradesh. The leaves of the plant were
washed with running tap water and then shade dried.
Leaves were cut into small pieces and grinded into coarse
powder using a blender then 50gm of coarse powder were
defatted by using 140ml of petroleum ether and further the
marc were extracted by using 90% ethanol (140ml) and
water (10ml) in soxhlet apparatus. The extract was
concentrated on water bath and this extract was stored in
airtight container in cool place.

Procedure for in-vitro thrombolytic activity

Venous blood was drawn from healthy human
volunteers without a history of oral contraceptive or
anticoagulant therapy (n=8).  0.5ml of blood was
transferred to each of the previously weighed micro-
centrifuge tubes to form clots. To the commercially
available lyophilized streptokinase vial (15, 00,000 1.U.) 5
ml phosphate buffered saline (PBS) was added and mixed
properly. This suspension was used as a stock from which
appropriate dilutions were made to observe the
thrombolytic activity using the in- vitro model developed
in our laboratory. 2 ml venous blood drawn from healthy
volunteers was transferred in different pre weighed sterile
micro centrifuge tube (500ul/tube) and incubated at 37°C
for 45 minutes. After clot formation, serum was
completely removed (aspirated out without disturbing the
clot formed) and each tube having clot was again weighed
to determine the clot weight (clot weight = weight of clot
containing tube — weight of tube alone). Each micro
centrifuge tube containing clot was properly labelled,
100pl of streptokinase and distilled water was added to the
tubes. To each micro centrifuge tube containing pre-
weighed clot, different concentration of hydro-alcoholic
extracts of test samples (100, 200 and 400 mg/ml) was
added. Water was also added to one of the tubes
containing clot and this serves as a negative thrombolytic
control and 100ul of streptokinase as positive control. All
the tubes were then incubated at 37°C for 90 minutes and
observed for clot lysis. After incubation, fluid obtained
was removed and tubes were again weighed to observe the
difference in weight after clot disruption. Difference
obtained in weight taken before and after clot lysis was
expressed as percentage of clot lysis was expressed as
percentage of clot lysis and calculated using the following
formula [22, 23].

% Clot lysis = weight of clot after lysis/weight of clot
before lysisx100

RESULTS

Valeriana jatamansi at a dose of 100 mg/ml,
200mg/ml and 400mg/ml exhibit significant thrombolytic
activity. Further, Origanum vulgare at a dose of 100
mg/ml, 200 mg/ml, and 400 mg/ml was also found to be
significant thrombolytic activity, when compared to water
control. Moreover, the standard drug Streptokinase
showed 53.48% clot lysis activity when compared to water
control. The above results are depicted in table 1 and
presented in figure 1 and 2 respectively.

Table 1. Thrombolytic activity of test compounds and standard.
% clot lysis is represented as mean + S.D. and * P < 0.05, significant compared to control

S. No. Extract/Drug Concentration (mg/ml) % Clot Lysis
1. Water Control - 2.93+0.78
2. Streptokinase (Standard) 15, 00, 000 1.U 53.48+3.9*

100 14.6+2.5*
3. Valeriana jatamansi 200 29.1+3.6*
400 42.443.9*
100 23.9+2.3*
4. Origanum vulgare 200 27.7+£3.4*
400 41.5+3.8*
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Figure 1. % Lysis of crude extract of Valeriana jatamansi | Figure 2. % Lysis of crude extract of Origanum
(VJ) and Streptokinase by clot lysis activity. % clot lysis is | vulgare (OV) and Streptokinase by clot lysis activity.
represented as mean + S.D. and * p < 0.0001, significant | % clot lysis is represented as mean = S.D. and * p <
compared to control 0.0001, significant compared to control
70 - 70 -
60 - ¢ = Water Control 60 - : B Water Control
50 - * ®15,00,0001U 50 ®15,00,0001U
" Streptokinase " Streptokinase
7 40 - p i e 7 40 - ol (OV
5 B 100mg/ml (V]) :] 8100 mgml (OV)
¥ 30 - NI
B200 mg/ml (VI) 8200 mgml (OV)
20 - 20 -
400 mg/ml (V7) 400 mgml (OV)
10 - 10 -
0- 0 -
DISCUSSION CONCLUSION

In our study hydroalcoholic extract of Valeriana
jatamansi and Origanum vulgare at a dose of 100mg/ml,
200mg/ml and 400mg/ml showed Thrombolytic activity.

Thrombin plays an important role in the
coagulation protease cascade and activates factor XIII and
various co-factors which inhibit fibrinogen [24, 25].
Thrombolytic agents are those agents that dissolved the
blood clot. Streptokinase is a potent activator of the
fibrinolytic enzyme and has proteolytic activity [5] and it
converts plasminogen to plasmin [6]. The hydro-alcoholic
extracts of Valeriana jatamansi and Origanum vulgare
have showed thrombolytic activity at different
concentration i.e., 100, 200 and 400 mg/ml. Our study
revealed that Valeriana jatamansi and Origanum vulgare
having thrombolytic activity may be due to the presence of
flavonoids, tannins and polyphenols components. The
percentage lysis of Valeriana jatamansi at the doses of
100, 200 and 400 mg /ml was 14.6, 29.1 and 42.4%
respectively and the percentage lysis of Origanum vulgare
at the doses of, 200 and 400 ml/kg was 23.9, 27.7 and
41.5% respectively.

REFERENCES

The clot lysis activity of Valeriana jatamansi and
Origanum vulgare showed significant results when
compared with standard streptokinase. Therefore, it has
been concluded from the above mentioned results that the
Valeriana jatamansi and Origanum vulgare exhibits
thrombolytic activity.

ACKNOWLEDGEMENT

We are grateful to honorable Chairman Er. S K
Punj and worthy MD Madam Mrs. Tripta Punj, Sri Sai
College of Pharmacy, Badhani, Pathankot for their
praiseworthy inspiration and constant support for this
study.

CONFLICT OF INTEREST
The Author(s) declare(s) that he has no conflicts
of interest to disclose.

FUNDING

This research article received specific grant from
managing committee of Sri Sai College of Pharmacy,
Badhani, Pathankot.

1. Kamphuisen PW, Eikenboom JCJ, Bertina BM. Elevated factor viii levels and the risk of thrombosis. Arterioscl Thromb

Vas Biol, 21, 2001, 731-738.

2. Tripathi KD. Essentials of Medicial Pharmacology, JP Medical Publishers, New Delhi, India, 2006.
3. Kunamneni A, Abdelghani TTA, Ellaiah P. Streptokinase- The drug of choice for thrombolytic therapy. J Thromb

Thrombol, 23, 2007, 9-23.

4. Jackson KW, Tang J. Complete amino acid sequence of streptokinase and its homology with serine proteases. Biochem,

21, 1982, 6620-6625.

5. Brogen RN, Speight TM, Avery GS. Streptokinase: A review of its clinical pharmacology, mechanism of action and

therapeutic uses. Drugs, 5, 1973, 357-445.

6. Malke H, Ferretti, JJ. Streptokinase: cloning, expression and excretion by Escherichia coli. Procedding of the natural

academy of sciences, 81, 1984, 3557-3561.

7. Sonawane AJ, Shrikant T, Sherkar MR, Dhokane ST. Pharmacognostic account of roots of valeriana wallichii DC. Int J

Pharma Clin Res, 4, 2012, 41-43.

35




Vol 5|Issue 1| 2015 |33-36.

10.

11.

12.

13.
14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ghosh S, Debnath S, Hazra S, Hartung A, Thomale K, Schultheis M, Kapkova P, Schurigt U, Moll H, Holzgrabe U, Hazra
B. Valeriana wallichii root extracts and fractions with activity against leishmania spp. Parasitol Res, 108, 2011, 861-871.
Negi JS, Bisht VK, Bhandari AK, Sundriyal RC. Effects of extraction solvents on concentration of valerenic acid and
antioxidant property of Valeriana jatamansi jones. Int J Pharma Bio Sci, 3, 2012, 28-35.

Agnihotri S, Wakode S, Ali M. Chemical composition, antimicrobial and topical anti-inflammatory activity of valeriana
jatamansi jones. essential oil. J Essen Oil Bearing Plants, 14, 2011, 417-422.

Khan A, Gilani A. Antidiarrhoeal and bronchodilatory potential of Valeriana wallichii. Nat Prod Res, 26, 2012, 1045-
1049.

Shi SN, Shi JL, Liu Y, Wang YL, Wang CG, Hou WH, Guo JY. The anxiolytic effects of valtrate in rats involves changes
of corticosterone levels. Evid-Based Complemen Alternat Med, 2014, 1-8.

Anthony CD. An introduction to valerian valeriana officinalis and related species,” (Thesis) Aintree Avenue, Trowbridge.
Grbovic F, Stankovic MS, Curcic M, Dordevic N, Seklic D, Topuzovic M, Markovic S. In vitro cytotoxic activity of
origanum vulgare I. on hct-116 and mda-mb-231 cell lines. Plants, 2, 2013, 371-378.

Renata NW. Herb yield and chemical composition of common oregano (origanum vulgare 1.) essential oil according to the
plant’s developmental stage. Herba Polonica, 55, 2009, 55-62.

Rao GV, Mukhopadhyay T, Annamalai T, Radhakrishnan N, Sahoo MR. Chemical constituents and biological studies of
origanum vulgare linn. Pharmacog Res, 3, 2011, 143-145.

Khan A, Bashir S, Khan SR, Gilani AH. Antiurolithic activity of origanum vulgare is mediated through multiple
pathways. BMC Complemen Alternat Med, 11, 2011, 1-16.

Renata DS, Shetty K, Cecchini AL, Miglioranza LHS. Phenolic compounds and total antioxidant activity determination in
rosemary and oregano extracts and its use in cheese spread. Semina, 33, 2012, 655-666.

Zaman A, Aun M, Muhammad I, Ahmad HT. In vitro antibacterial and antifungal activity of methanol, chloroform and
aqueous extracts of origanum vulgare and their comparative analysis. Int J Organic Chem, 2011, 257-261.

Kyoji Y, Naoki H, Koga K. Antioxidant and anti-inflammatory activities of oregano extract. J Health Sci, 52, 2006, 169-
173.

Sikander M, Malik S, Parveen K, Ahmad M, Yadav D, Hafeez, ZB, Bansal M. Hepatoprotective effect of origanum
vulgare in wistar rats against carbon tetrachloride-induced hepatotoxicity. Protoplasm, 250, 2013, 483-493.

Prasad S, Kashyap RS, Deopujari JY, Purohit HJ, Taori GM, Daginawala HF. Development of an in vitro model to study
clot lysis activity of thrombolytic drugs. Thrombosis J, 4, 2006, 1-4.

Chowdhury NS, Alam MB, Hague ASMT, Zahan R, Mazumder MEH, Haque ME. In vitro free radical scavenging and
thrombolytic activities of bangladeshi aquatic plant Aponogeton undulatus Roxb. Global J Pharmacol, 5, 2011, 27-32.
Oliver JA, Monroe DM, Roberts HR, Hoffman M. Thrombin activates factor xi on activated platelets in the absence of
factor XII. Arterioscl Thromb Vasc Biol, 19, 1999, 170-177.

Hagedorn 1, Schmidbauer S, Pleines I, Kleinschnitz C, Kronthaler U, Stoll G, Dickneite G, Nieswandt B. Factor Xlla
inhibitor recombinant human albumin infestin-4 abolishes occlusive arterial thrombus formation without affecting
bleeding. Circulation, 121, 2010, 1510-1517.

36


http://www.ncbi.nlm.nih.gov/pubmed?term=Ghosh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Debnath%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Hazra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Hartung%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Thomale%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Schultheis%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Kapkova%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Schurigt%20U%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Moll%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Holzgrabe%20U%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Hazra%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Hazra%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21085992
http://www.ncbi.nlm.nih.gov/pubmed?term=Sikander%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22772591
http://www.ncbi.nlm.nih.gov/pubmed?term=Malik%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22772591
http://www.ncbi.nlm.nih.gov/pubmed?term=Parveen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22772591
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22772591
http://www.ncbi.nlm.nih.gov/pubmed?term=Yadav%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22772591
http://www.ncbi.nlm.nih.gov/pubmed?term=Hafeez%20ZB%5BAuthor%5D&cauthor=true&cauthor_uid=22772591
http://www.ncbi.nlm.nih.gov/pubmed?term=Bansal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22772591
http://www.ncbi.nlm.nih.gov/pubmed/22772591

