
Accepted Manuscript

In vitro thrombolytic activity of a purified fibrinolytic enzyme
from Chlorella vulgaris

Páblo Eugênio da Costa e Silva, Rafaela Cavalcante de Barros,
Wendell Wagner Campos Albuquerque, Romero Marcos Pedrosa
Brandão, Raquel Pedrosa Bezerra, Ana Lúcia Figueiredo Porto

PII: S1570-0232(18)30151-X
DOI: doi:10.1016/j.jchromb.2018.04.040
Reference: CHROMB 21155

To appear in:

Received date: 24 January 2018
Revised date: 1 April 2018
Accepted date: 23 April 2018

Please cite this article as: Páblo Eugênio da Costa e Silva, Rafaela Cavalcante de Barros,
Wendell Wagner Campos Albuquerque, Romero Marcos Pedrosa Brandão, Raquel
Pedrosa Bezerra, Ana Lúcia Figueiredo Porto , In vitro thrombolytic activity of a purified
fibrinolytic enzyme from Chlorella vulgaris. The address for the corresponding author
was captured as affiliation for all authors. Please check if appropriate. Chromb(2017),
doi:10.1016/j.jchromb.2018.04.040

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.jchromb.2018.04.040
https://doi.org/10.1016/j.jchromb.2018.04.040


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

 

In vitro Thrombolytic Activity of a Purified Fibrinolytic Enzyme from Chlorella vulgaris 

 

Páblo Eugênio da Costa e Silva
1
; Rafaela Cavalcante de Barros

2
; Wendell Wagner Campos 

Albuquerque
2
; Romero Marcos Pedrosa Brandão

2
, Raquel Pedrosa Bezerra

2
; Ana Lúcia Figueiredo 

Porto
1,2

 

 

Laboratory of Immunopathology Keizo Asami (LIKA), Federal University of Pernambuco-UFPE, Av. Prof. 

Moraes s/n, 50670-901 Recife, PE, Brazil 
1
 

Department of Morphology and Animal Physiology, Federal Rural University of Pernambuco-UFRPE, Av. 

Dom Manoel de Medeiros s/n, 52171-900 Recife, PE, Brazil 
2
 

 

*Corresponding author: Ana Lúcia Figueiredo Porto, Rua Dom Manoel de Medeiros, Dois Irmãos 52171-

900, Recife-PE, Brazil. Phone: +55.81.3320.6345. Email address: anaporto@dmfa.ufrpe.br  

 

Abstract 

 A fibrinolytic enzyme from the microalga Chlorella vulgaris was cultivated in mixotrophic 

conditions (corn steep liquor 1%), with maximum cell concentration and productivity of 1637.45 ± 15 mg L
-1

  

and 181.93 mg L
-1

 day
-1

, respectively. The enzyme was purified by a single chromatographic step, using ion 

exchange chromatography, with peaks correlated to 2 bands with respective molecular weights of 100.3 kDa 

and 45 kDa, determined by SDS-PAGE. A fibrin zymography was performed and found that only the 45 kDa 

band has fibrinolytic activity. After purification, fibrinolytic activity was estimated at 1834.6 U mg
-1

 and 

226.86 mm
2
, by fibrin plate assays. The enzyme activity was enhanced in the presence of Fe

2+ 
and

 
inhibited 

by phenylmethane sulfonyl fluoride (PMSF) and ethylenediamine tetracetic acid (EDTA), which suggest it to 

be a metal-dependent serine protease. The extract also showed a red blood cell lysis less than 4% and in vitro 

thrombolytic activity of 25.6% in 90 minutes of reaction. These results indicate that the fibrinolytic enzyme 

from C. vulgaris may have potential applications in the prevention and treatment of thrombosis. 
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1. Introduction 

Cardiovascular diseases are caused by disorders of heart and blood vessels, which include coronary 

heart disease (heart attack), cerebrovascular disease (stroke), raised blood pressure (hypertension), peripheral 

artery disease, rheumatic heart disease, congenital heart disease and heart failure. The major causes of 

cardiovascular dysfunctions are the tobacco use, physical inactivity, unhealthy diet and harmful use of 

alcohol [1]. 

Fibrin accumulation is the primary cause of cardiovascular diseases and can lead to morbid and 

lethal disorders such as acute myocardial infarction, ischemic heart disease and high blood pressure. Many 

thrombolytic agents, such as tissue plasminogen activator (t-PA), urokinase (UK), and streptokinase (SK) [2],  

are used to prevent cardiovascular disorders, although they are well reported for their several side effects 
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