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Abstract 

Background 

Camellia tea is a product made up from leaf and bud of a sinis plant. People around 

the world drink green tea as an everyday drink and as a therapeutic aid in Many 

illnesses. Fibrinogen is the main constituent that form at the blood clot. Elevated 

fibrinogen level raises heart disease risk by (60 to 90%). This study aimed to draw 

attention to importance of healthy green tea and explore the effect of green tea on 

fibrinogen level. This can be achieved through experimental study. 

Materials  and  Methods 

In this study venous blood sample 9:1 in trisodium citrate 3.2% were collected from 

healthy adult controls (n=30) (13male and 17female) randomly selected. The 

fibrinogen level was determined using  the STA Compact Max. 

Result     

There was statistical significant difference (P.value <0.05) in the fibrinogen level 

before and after consumption of green tea (before 3.31±0.45) (after 2.29±0.41). 

Moreover there was statistically significante in levels of fibrinogen between males 

and females. The mean of fibrinogen level in male before and after were 

(3.12±0.49)(2.13+ 0.44) respectively and in female were (3.46±0.35) (2.41±0.34) 

respectively. This study didn’t obtained any statistically significance in fibrinogen 

levels between different age group.  

Conclusion 

 This study concludes that drinking two cups of  green tea per day reduce  the level of 

fibrinogen. Also the present study obtained statistically significant difference 

between male and female with regard to fibrinogen level. However didn’t revealed 

significant differences regard to age group. 
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1. Introduction and Literature review 

1.1 Introduction 

Green tea is a product made from the Camellia saneness plant and is commonly used 

as beverage worldwide (Gupta et al,2014 ; Jigsaw et al,2012). From the ancient time, 

green tea and its constituents show role in health management via modulation of 

biological process including molecular and biochemical pathways. Green tea shows 

health promoting effects mainly due to the polyphenol content (Cabrera et al,2006 ; 

Batten et al,2015)
 
especially flavones, which constitutes 30% of fresh leaf dry 

weight (Hayat et al,2015 ; Wang et.al,2009)
.
 The chief constituents of green tea are 

catechism where (−)-epically catching gal late is one of the most effective types of 

catechism (Rowe et al,2010)
.
 However, the consumption of steamed green tea has 

various beneficial pharmacological effects (Babe et al,2008)
 
According to the 

published researches, tea could be beneficial to one’s health, such as reduction of the 

incidence of hyperlipidemia, atherosclerosis and anti-oxidant (Fernandez et al,2002) 

Black tea and green tea are powerful sources of flavonoids and other polyphenol 

antioxidants, which have a protective effect in coronary artery disease (CAD) (Lin et 

al,2003 ; Liu et al, 2015; Lambert et al 2007). It was also shown that catching 

contained in green tea prevents the cell proliferation of arterial wall muscle. 

(Lantana et al,2015)
.
 The protective effects of flavonoids contained in green tea are 

not only antioxidant, antithrombotic, and anti-inflammatory properties, but also 

additive to the rate of the coronary flow velocity reserve (Henning et al, 2004).
 

Fibrinogen (factor I) is a glycoprotein that in vertebrates circulates in the blood 

During tissue and vascular injury it is converted enzymatically by thrombin to 

fibrin- based blood clot. Fibrinogen functions primarily to occlude blood vessels 

and thereby stop excessive bleeding. However, fibrinogen’s product, fibrin, binds 

and reduces the activity of thrombin. This activity, sometimes referred to 

as antithrombinI, serves to limit blood clotting. Loss or reduction in this 

antithrombin1 activity due to mutations in fibrinogen genes or hypo-fibrinogen 

conditions can lead  to excessive blood clotting and  thrombosis
 
(Stomach et 

al,2009). 

https://en.wikipedia.org/wiki/Glycoprotein
https://en.wikipedia.org/wiki/Vertebrates
https://en.wikipedia.org/wiki/Blood_clot
https://en.wikipedia.org/wiki/Bleeding
https://en.wikipedia.org/wiki/Thrombosis
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Fibrin also mediates blood platelet and endothelial cell spreading, 

tissue fibroblast proliferation, capillary tube formation, and angiogenesis and 

thereby functions to promote tissue  revascularization, wound healing, and tissue 

repair (Clifford al, 2013). 

Reduced and/or dysfunctional fibrinogens occur in various congenital and acquired 

human fibrinogen-related disorders. These disorders represent a clinically important 

group of rare conditions in which individuals may present with severe episodes of 

pathological bleeding and thrombosis; these conditions are treated by supplementing 

blood fibrinogen levels and inhibiting blood clotting, respectively
 
(Lee et al ,1995) 

Certain of these disorders may also be the cause of liver and kidney diseases(Yang et 

al,1998) Fibrinogen is a “positive” acute-phase protein, i.e. its blood levels rise in 

response to systemic inflammation, tissue injury, and certain other events. It is also 

elevated in various cancers. Elevated levels of fibrinogen in inflammation as well as 

cancer and other conditions have been suggested to be the cause of thrombosis and 

vascular injury that accompanies these conditions (Chow et al, 2001). 

1.2 Literature review    

1.2.1 Hemostasis: 

Normal hemostatic response to vascular damage depends on closely linked 

interaction between the blood vessel wall, circulating platelets and blood coagulation 

factors. The efficient and rapid mechanism for stopping from sites blood vessel injury 

is clearly essential for survival. Nevertheless, such a response needs to be tightly 

controlled to prevent extensive clots developing and break down such clots once 

damage is repaired, The hemostatic system thus represents a delicate balance between 

procoagulant and anticoagulant mechanisms allied to a process fibrinolysis. The five 

major components involved are platelets, coagulation factors, coagulation inhibitors, 

fibrinolysis and blood vessels (Hoff brand et al., 2011). 

When a blood vessel is injured, three mechanisms operate locally at the site of injury 

to control bleeding: 

1. Vessel wall contraction. 

2. Platelet adhesion and aggregation (platelet plug formation). 

https://en.wikipedia.org/wiki/Platelet
https://en.wikipedia.org/wiki/Endothelial_cell
https://en.wikipedia.org/wiki/Endothelial_cell
https://en.wikipedia.org/wiki/Fibroblast
https://en.wikipedia.org/wiki/Capillary_action
https://en.wikipedia.org/wiki/Angiogenesis
https://en.wikipedia.org/wiki/Tissue_repair
https://en.wikipedia.org/wiki/Tissue_repair
https://en.wikipedia.org/wiki/List_of_fibrinogen_disorders
https://en.wikipedia.org/wiki/Acute-phase_protein
https://en.wikipedia.org/wiki/Inflammation
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3. Plasmatic coagulation to form a brim clot. All three mechanisms are essential 

for normal homeostasis. 

Abnormal bleeding usually results from defects in one or more of these three 

mechanisms. For a better understanding of the pathogenesis of pathological 

bleeding, it is customary to divide hemostasis in to two stages (i.e., primary and 

secondary hemostasis) (hunker et al, 2007). 

Component of normal homeostasis:- 

-The hemostatic mechanisms have several important functions:   

a) To maintain blood in allied state while it remains car collating within the 

vascular system; 

b)  To arrest bleeding at the site of injury or blood loss by formation of a 

hemostatic plug;  

c) To ensure the eventual removal of the plug when healing in complete. 

 Normal physiology thus constitutes a delicate balance between these conflicting 

tend incise, and a deficiency or ex aggregation of any one may lead to either 

thrombosis or hemorrhage. There are at least five different components involved: 

blood vessels, platelets, plasma coagulation factors, and the fibrinolysis system 

(Mitchell et al; 2006). 

-Coagulation involves both a cellular (plate late) and a protein (coagulation factor) 

component. The system in humans has been the most extensively researched and, 

therefore, the best –understood. Coagulation is highly conserved throughout biology; 

in all mammals, coagulation begins almost instantly after an injury to the blood 

vessel which has damaged the endothelium (lining of the vessel), this releases 

phospholipids components called tissue factor and fibrinogen that initiate a chain 

reaction. Platelets immediately form a plug at the site of injury; this is called May 

hemostasis. Secondary hemostasis occurs simultaneously. Proteins in the blood 

plasma, called coagulation factors or clotting factors, respond in complex cascade to 

form fibrin strands, which string then the platelet. (Grimed and claim; 2001). 
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1.2.1.1 Primary hemostasis: 

primary hemostasis is the term used for the instantaneous plug formation upon injury 

of the vessel wall, which is achieved by vasoconstnction, platelet adhesion, and 

aggregation. (Hunker et al; 2007) 

1.2.1.1.1 Platelet production: 

Platelets are produced predominantly by the bone morrow megakaryocytes as a 

result of budding of the cytoplasmic membrane. Megakaryocytes are derived from 

the haemopoetic stem cell, which is stimulated to differentiate to mature 

megakaryocytes under the influence of various cytokines, including thrombopoietin. 

Once released from the bone marrow young platelets are trapped in the spleen for up 

to 36hours before entering the circulation, where they have a primary haemostatic 

role. Their normal lifespan is 7-10 days and the normal platelet count for all age 

groups is 150-450 x10/1. The mean platelet diameter is 1-2m and the normal range 

for all cell volume (MPV) is 8-11 fl. Although platelets are non-nucleated cells, 

those that have recently been released from the bone marrow contain RNA and are 

known as reticulated platelets. They normally represent 8-16% of the total count and 

they indirectly indicate the state of marrow production (Drew .P, 2003). 

The main steps in platelet function are adhesim, activation with shape change and 

aggregation when the vessel wall is damaged. The sub endothelial structure 

including basement membrane collagen and meiro fibrils are exposed, surface bound 

VWF binds to Gelb on circulatory platelet resting in an initial Monday of adhesion 

platelet. Binding via Gelb initiate activation of the platelet via a G portion 

mechanism once activated platelet immediately change shape from a disk to a tiny 

sphere with numerous projecting pseudo pods (Casella; 2007). 

1.2.1.1.2  Platelet function: 

In the absence of platelets, spontaneous leakage of blood through small vessels may 

occur. The immobilization of platelets at the sites of vascular injury requires specific 

platelet-vessel wall (adhesion) and platelet-platelet (aggregation) interaction. 

The blood flow conditions determine the specific receptor ligand interactions (Hoff 

brand, et al., 2011). 
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1.2.1.1.3 Platelet adhesion and activation: 

Following blood vessel injury, exposing the deeper structures of the vessel wall 

platelets not only adhere to the surface but also undergo the release reaction, 

facilitating further platelet aggregation and activating blood coagulation on their 

surfaces, Platelet adhesion to collagen type I and III requires the plasma protein von 

will brand factor (abbreviated FVIII: VWF), which acts as a link between the 

specific platelet glycoprotein receptor I and the sub endothelial cells (Anne .Steinem-

Martine et al., 1992). 

1.2.1.1.4 Von will brand factor’ VWF: 

Is involved in platelet adhesion to the vessel wall and to other platelets   

(aggregation). It also carries factor VIII and used to be referred to as factor VIII 

related antigen (VIII-Rag). It is a large cysteine-rich glycoprotein, with multiverse 

made up on average of 2-50 demerit subunits, with a molecular weight (MW) of 0.8-

20 x 10
6
. VWF is encoded by a gene on chromosome 12 and is synthesized both in 

endothelial cells and megakaryocytes, and stored in weibel-palade and platelet 

granules respectively (Hoff brand et al., 2011). 

Plasma VWF is almost entirely derived from endothelial cells, with two distinct 

pathways of secretion. The majority is continuously secreted and a minority is stored 

in weibel-palade bodies. The stored VWF can rise the plasma levels and it can be 

released under the influence of several secretagogues, exercise, adrenaline and 

infusion of decompressing (1-deamieno-8-D-arginine vasopressin, DDAVP). The 

VWF released from weibel-palade bodies is in the form of large multiverse, the most 

adhesive and reactive form of VWF. They are in turn cleaved in plasma to 

monomeric VWF and smaller multiverse by the specific plasma metalloprotease, 

ADAMTS-13(Hoff brand et al., 2011).     

1.2.1.2  Secondary hemostasis: 

Intrinsic system is activated in vivo by the contact of certain coagulation proteins 

with sub endothelial connective tissue which sets the secondary hemostatic 

mechanism into motion extrinsic coagulation pathway in contrast is initiated with the 

release of tissue factor from injured vessels lumen. Tissue factors is high molecular 
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weight lipoprotein is found in most organs including lungs-kidneys-liver-brain-

placenta-and spleen. As well as in large blood vessels such as vena cava and aorta, 

Both the intrinsic and the extrinsic coagulation path ways lead to the secondary 

hemostasis namely the formation of fibrin clot thus includes both fibrin formed in 

secondary hemostasis and the platelets plug formed in primary hemostasis (Anne 

.Steinem-Martin et al., 1992).  

The intrinsic and extrinsic pathways are series of reactions that involve coagulation 

factors known as enzyme precursors (zymogen), non-enzymatic co factors and 

calcium. A fourth component is PL, All coagulation factors are present normally in 

plasma, with PL being provided by platelets. The zymogens are factors (II. VI. IX, 

X.XII and prekalikrein), The cofactors are (V-VII-tissue factor and HMWK). 

Zymogen are substrates that have no biologic activity until converted by enzyme to 

activate enzymes called serine proteases which have exposed serine-rich active 

enzyme sites. Serine proteases selectively hydrolyze arginine or lysine containing 

peptide bounds of other zymogens, thus converting them to serine proteases (Anne. 

Steinem-Martin et al., 1992). 

The activation of zymogen factors X and II requires the presence of the non-

enzymatic cofactors.VII and V respectively to perform their function. These cofactors 

must be activated (Via and VA) by small amounts of thrombin. Thrombin enhances 

their ability to assist in the activation of factor X, II respectively, although high 

concentrations of thrombin inhibit VII.V activity. Cofactors assist in the activation of 

zymogens by either altering zymogen conformation to permit more  efficient 

cleavage by the serine protease or binding the zymogen and appropriate serine 

protease on platelets PL surface to enhance and accelerate the zymogen activation 

process or both (Anne. Steinem-Martin et al., 1992). 

In contrast the hemostatic process also provides amplification of the control 

mechanisms that prevent excessive clotting and thrombosis. Inhibitors and 

thrombolytic factors maintain a balance in the system between clotting and clot lists. 

While tissue is be in repaired, the fibrinolysis system slowly dissolves the clot with 

the glycoprotein plasmin. Although plasmin is capable of digesting many proteins 
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(fibrin, fibrinogen, factor V, VIII) it is also held in check by several inhibitors (Anne, 

Steinem-Martine et al., 1992).  

1.2.1.3  Classification of coagulation factors: 

There are three groups in which coagulation factors can be classified: 

1. The fibrinogen group consists of factors I, V, VIII, and XIII. They are 

consumed during coagulation. Factors V and VIII are labile and will increase 

during pregnancy and inflammation. 

2. The prothrombin group: factors II, VII, IX, and X all are dependent on vitamin 

K during their synthesis. This group is stable and remains preserved in stored 

plasma. 

3. The contact group: factors XI, factors XII, prekalikrein, and high-molecular-

weight kininogen (Cheesbrough, 2000). 

Table (1.1) Coagulation factors: 

Factors number Descriptive name Active form 

I Fibrinogen Fibrin subunit 

II Prothrombin Serine protease  

III Tissue factor Receptor/cofactor 

V Labile factor Cofactor  

VII Proconvertin Serine protease 

VIII Antihaemophilic factor Cofactor  

IX Christmas factor Serine protease 

X Stuart-prower factor Serine protease 

XI Plasma thromboplastin 

antecedent 

Serine protease 

XII Contact factor Serine protease 

XIII Fibrin-stabilizing factor Transglutaminase  

 Prekalikrein Serine protease 

HMWK Cofactor  
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1.2.1.4 Physiological coagulation (In Vivo): 

The original theory of coagulation used a cascade or waterfall theory. This 

description depicted the generation of thrombin by the soluble coagulation factors 

and the initiation of coagulation. This theory identified two starting points for the 

generation of coagulation. This theory identified two starting points for the 

generation of thrombin: the initiation of the intrinsic pathway with factor XII and 

surface contact, and the extrinsic pathway with factor Via and tissue factor. 

These two pathways meet at the common pathway, where they both generate factor 

Ax from X, leading to a common pathway of thrombin from prothrombin and the 

conversion of fibrinogen to fibrin. This process holds true under laboratory 

conditions. The discovery of a naturally occurring inhibitor of hemostasis, tissue 

factor pathway inhibitor (TFPI), is able to block the activity of the tissue factor VIIa 

complex, soon after it becomes active (Cheesbrouge, 2000). 

1.2.1.5  Laboratory Model of Coagulation: 

Laboratory testing looks at the in vitro effect of the coagulation process which is 

measured by the prothrombin time (PT), activated partial thromboplastic time 

(APTT), thrombin time (TT), fibrin degradation products (FDPs), and D-dimer. This 

section will focus on PT and PTT. While the coagulation cascade does not reflect 

what goes on in vivo, it provides a model in which the laboratory relates to for 

testing. However, the coagulation cascade reflects the mechanisms that the laboratory 

uses for results. The screening tests provide a tremendous amount of information to 

the physician. They can be performed both quickly and accurately. (Cheesbrough, 

2000). 

1.2.1.6  Pathways: 

The Coagulation Cascade:- 

The coagulation cascade of secondary hemostasis has tow pathways, the contact 

activation pathway (Formerly known as the intrinsic pathway), and the tissue factor 

pathway (formerly known as the extrinsic pathway), while lead to fibrin formation. It 

was previously thought that the coagulation cascade of two pathways of equal 
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importance joined to a common pathway. It is   now known that the primary pathway 

for the initiation of blood coagulation is the tissue factor pathway. The pathways are 

a series of reactions, in while a zymogen (inactive enzyme precursor) of a serine 

protease and its glycoprotein co-factor are activated to become active components 

that then catalyze the next reaction in the cascade, ultimately resulting in cross-link 

eel fibrin. Coagulation factors are generally indicated by Roman numerals, with a 

lower case appended to indicate an active form (Casella; 2007). 

-The coagulation factors are generally serine proteases (enzymes). There are some 

exceptions, for example, FVIII and FV are glycoprotein, and factor XIII is a Trans 

glutamines. Serine proteases act by cleaving other pretense at specie sites. The 

coagulation factors correlate as in active zymogens. The coagulation cascade is 

classically dwindled in to three pathways the tissue factor and contact activation 

pathways both activate the (final pathway) of factor X, thrombin and fibrin (Casella; 

2007). 

1.2.1.6 .1 Extrinsic pathways: “tissue factor pathway” 

The main role of the tissue factor pathway is to generate a “thrombin burst” a process 

by while thrombin, the most important constituent of the coagulation cascade in 

terms at its feedback activation roles, is released instantaneously. Via circulates in a 

higher amount than any other activated coagulation factor (Casella; 2007). 

-The extrinsic pathway is initiated by the release of tissue thromboplastic that has 

been expressed after damage to a vessel. Factor VII forms a complex with tissue 

thromboplastic and calcium. This complex converts factors X and Ax, which in turn 

converts prothrombin to thrombin, then thrombin activation other components of the 

coagulation cascade, including FV and FVII (which activates FXI, which in turn, 

activates FIX), and activates and releases FVIII from being bound to vows ( Casella; 

2007). 

Then thrombin converts fibrinogen to fibrin this process takes between 10 and 15 

seconds, The extrinsic pathway is initiated by the release of tissue thromboplastic that 

has been expressed after damage to a vessel. Factor VII forms a complex with tissue 
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thromboplastic and calcium. This complex converts factors X and Ax, which in turn 

converts prothrombin to thrombin.(Ciesla;2007). 

1.2.1.6.2  Intrinsic System: “Contact activation pathway” 

Contact activation is initiated by changes induced by vascular trauma. Prekalikrein is 

required as a cofactor for the auto activation of factor XIII by factor XIIa. XI is 

activation and required a factor of HMWK. XIa activation IX to IXa, which in the 

presence of VIIIa converts X to Xa. Also present are platelet phospholipids, Calcium 

is required for the activation of X to proceed rapidly. The reaction then enters the 

common pathway where both systems involve factors I, III, V, and X. this result in a 

fibrin monomer polymerizing into a fibrin clot. Factor XIII, or fibrin stabilizing 

factor, follows activation by thrombin. This wills covert initial weak hydrogen bonds, 

cross-linking fibrin polymers to a more stable covalent bond (Hoff brand et al., 

2011). 

1.2.1.6.3 Common Pathways: 

Thrombin is present from the very beginning, already when platelets are making the 

plug. Thrombin has a large array of functions, not only the conversion of fibrinogen 

to fibrin, the building block of a haemostatic plug. In addition, it is the most 

important platelet activator and on top of that it activates VIII and V and their 

inhibitor protein C (in the presence of thrombomodulin), and it activates factor XIII, 

which forms covalent bonds that crosslink the fibrin polymers that from activated 

monomers (Palliser CJ, and Watson MS, 2010). 

Following activation by the contact factor or tissue factor pathways, the coagulation 

cascade is maintained in a prothrombotic state by the continued activation of FVIII 

and FIX to form the tense complex, until it is down-regulated by the anticoagulant 

pathways (Palliser CJ, and Watson MS, 2010). 

1.2.1.7 Co-Factors: 

-Various substances are required for the proper functioning of the coagulation 

cascade: calcium and phospholipid (a platelet membrane constituent) are required for 

the tense and thrombinoase complexes to function. Calcium mediates the binding of 
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the complexes via the terminal gamma. Car boxy residues on Fax and Fix to the 

phospholipid surfaces expressed by platelets, as well as procoagulant microparicles 

or micro vesicles shed from them. Calcium is also required at other points in the 

coagulation cascade (Casella; 2007). 

- Vitamin k is in essential factor to a hepatic gamma-glut a my L car boxy lase that 

adds a car boxy L group to glutamine allied residues on factor II, VII, IX, and X, as 

well as protein S, protein C and protein Z. In adding the gamma- car boxy L group to 

glutamate residues on the immature clotting factors vitamin K is itself oxidized. 

Another enzyme, vitamin K peroxide reeducates, (VKORC) reduces vitamin K back 

to its active form. Vitamin K epoxide reeducates is pharmacologically important as a 

target for anticoagulant drugs warfarin and related coumarone sue has a 

cenocoumarol, phenprocoumon, and dicumarol. 

These drugs create a deficiency of reduced vitamin K by blocking VKORC, there by 

inhibiting maturation of clotting factors. Other deficiencies of vitamin K (e.g., in 

malabsorption), or disease (hepatic cellular carcinoma) impairs the function of the 

enzyme and leads to the formation of PIVKAs (panties form eel in vitamin K 

absence); this causes partial or non-gamma carboxylation, and affects the coagulation 

factors ability to bind to expressed phospholipid (Casella; 2007).  

-AS mention above hemostasis is achieved by a highly integrated process involving 

blood vessels together with the platelet and number of plasma protein which 

participate in the coagulation and fibrinolysis pathway the factors involved in the 

coagulation cascade are numbered I, II, and V through XIII. Factor I is fibrinogen, 

which factor II (Fibrinogen’s immediate precursor) is called prothrombin. Most of the 

coagulation factors are made in the liver, which needs an adequate supply of vitamin 

K to manufacture the different clotting factors (Joel and Make; 2009). 

1.2.1.8 Formation of Thrombin: 

When plasma fibrinogen is activated by thrombin, this conversion results in a stable 

fibrin clot. This clot is a visible result that the action of the protease enzyme thrombin 

has achieved fibrin formation. Thrombin is also involved in the XIII-Ixia activation 
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due to the reaction of thrombin cleaving a peptide bond from each of two alpha 

chains. Inactive XIII along with Ca2_ions enables XIII to dissociate to Ixia. If 

thrombin were allowed to circulate in its active form (IA), uncontrollable clotting 

would occur. As a result thrombin circulates in its inactive form prothrombin (II). 

Thrombin, a protease enzyme, cleaves fibrinogen (factor I) which results in a fibrin 

monomer and fibrinogen peptides A and B. These initial monomers polymerize end 

to due hydrogen bonding. 

Formation of fibrin occurs in three phases: 

1. Proteolysis: protease enzyme thrombin cleaves fibrinogen resulting in a fibrin 

monomer, A and B fibrin peptide. 

2. Polymerization: This occurs spontaneously due to fibrin monomer that line up 

end-to-end due to hydrogen bonding. 

3. Stabilization: This occurs when the fibrin monomers are linked covalently by Ixia 

into fibrin polymers forming an insoluble fibrin clot, (figure 1.1) (Palliser CJ, and 

Watson MS, 2010). 

 

   Figure 1.1 Fibrin Clot 
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1.2.1.9 Fibrinolysis: 

 Is process that prevents blood clots from growing and becoming problematic? This 

process has two types: primary fibrinolysis and secondary fibrinolysis. The primary 

type is a normal body process, whereas secondary fibrinolysis is the breakdown of 

clots due to a medicine, a medical disorder, or some other cause,  

In fibrinolysis, a fibrin clot, the product of coagulation, is broken down. Its main 

enzyme plasmin cuts the fibrin mesh at various places, leading to the production of 

circulating fragments that are cleared by other proteases or by the kidney and liver.  

Plasmin is produced in an inactive form, plasminogen, in the liver. Although 

plasminogen cannot cleave fibrin, it still has an affinity for it, and is incorporated into 

the clot when it is formed (Cesarman-Maus G and Haj jar KA 2005).  

Tissue plasminogen activator (t-PA) and urokinase are the agents that covert 

plasminogen to the active plasmin, thus allowing fibrinolysis to occur. t-PA is 

released into the blood very slowly by the damaged endothelium of the blood vessels, 

such that, after several days (when the bleeding has stopped), the clot is broken 

down. This occurs because plasminogen became entrapped within the clot when it 

formed; as it is slowly activated, it breaks down the fibrin mesh (Contra, Razes, et al 

2005). 

T-PA and urokinase are themselves inhibited by plasminogen activator inhibitor-1 

and plasminogen activator inhibitor-2 (PAI-1 and PAI-2). In contrast, plasmin further 

stimulates plasmin generation by producing more active forms of both tissue 

plasminogen activator (T-PA) and urokinase. Alpha 2-antiplasmin and alpha 2-

macroglobulin inactivate plasmin. 

Plasmin activity is also reduced by thrombin-activatable fibrinolysis inhibitor (TAFI), 

which modifies fibrin to make it more resistant to the tape-mediated plasminogen 

(Cot ran, Rami S.; et al 2005). 
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1.2.1.10 Coagulation Inhibitors: 

 Inhibitors are soluble plasma proteins that are natural anticoagulants. They prevent 

the initiation of the clotting cascade. There are two major inhibitors in plasma that 

keep the activation of coagulation under control. 

These inhibitors are: 

1. Protease inhibitors: inhibitors of coagulation factors, which include  

 Anti-thrombin 

 Heparin cofactor II 

 Tissue factor pathway inhibitor 

 Alpha-2-antiplasmin 

 C1 

2. The protein C pathway: inactivation of activated cofactors, which includes 

 Protein C and Protein S (Hoff brand et al., 2011). 

1.2.1.11 Fibrinogen:  

-Fibrinogen is one of these plasma proteins it is a soluble glycoprotein that is 

synthesized by the liver. Process in the coagulation cascade activates the zymogene 

prothrombin to the serine protease thrombin, which is responsible for converting 

fibrinogen into fibrin. Fibrin is then cross linked. Factor XIII to form a clot, Fixit 

stafibrin (also called factor IA) is a fibrin protein involved in the clotting of blood, 

and is non-globular. It is a febrile protein that is polymerized to form a mesh that 

forms a hemostatic plug or clot (in conjunction with platelets) over a wound site 

(Hoff brand et al; 2001). 

1.2.1.11.1 Fibrinogen Structure:- 

The fibrinogen molecule is a 340-kDa homodimeric glycoprotein consisting of 2Aα, 

2Bβ, and 2γ polypeptide chains linked by 29 disulfide bridges. Fibrinogen synthesis 

occurs primarily in hepatocytes . Assembly of the 6 chains takes place in a stepwise 

manner in which single chains assemble first into Aα-γ and Bβ-γ complexes, then 

into Aα/ Bβ/γ half-molecules, and finally into hexametric complexes (Aα/Bβ/γ) 

(Redman et al,2001) . 1 All 6 fibrinogen chains are assembled with their N termini 
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located in a central E nodule and extend outward in a coiled-coil arrangement. The 

Bβ and γ chains terminate in globular regions known as βC and γC modules, 

respectively. These regions collectively comprise the so-called D nodule. The Aα 

chains are the longest; at the end of the coiled-coil region, each chain extends into a 

highly flexible series of repeats followed by a globular αC region. Using high-

resolution atomic force microscopy, Protopopova et al  obtained striking images of 

fibrinogen that visualize each of these structural components. In healthy individuals, 

fibrinogen circulates in plasma at high concentrations (2–5 mg/mL). However, 

fibrinogen is an acute phase protein, and during acute inflammation, plasma 

fibrinogen levels can exceed 7 mg/mL. The fibrinogen chains are encoded in 3 genes 

that are thought to have arisen through gene duplication. Mechanisms that regulate 

expression of the fibrinogen genes are still largely undetermined. Genome wide 

association studies have identified single-nucleotide polymorphisms within the 

fibrinogen genes,3 as well as loci distinct from fibrinogen that implicate transcription 

factors (eg, hepatocyte nuclear factors 1 and 4 [TCF1 and HNF4], signal transducer 

and activator of transcription (Protopopova AD,2015),  and inflammatory signaling 

pathways downstream of interleukin-65 in fibrinogen gene expression. In addition, 

microRNAs (miR) in the hsa-miR-29 family and hsa-miR-409-3p down regulate 

fibrinogen expression in hepatoma cells in vitro (Huffman et al,2015),
 
revealing 

mechanisms that may fine-tune fibrinogen levels in response to environmental cues. 

Fibrin Formation, Structure, and Stability During coagulation, fibrinogen is converted 

into insoluble fibrin. Fibrin formation involves thrombin-mediated proteolytic 

cleavage and removal of N-terminal fibrin peptides from the Aα and Bβ chains. 

Insertion of these newly exposed α- and β-knobs into a- and b-holes in the γC and βC 

regions of the D nodule, respectively, on another fibrin monomer permits the half-

staggered association of fibrin monomers into protofibrils. Subsequent aggregation of 

protofibrils into fibers yields a fibrin meshwork that is essential for blood clot 

stability. This process has been extensively reviewed  (De Varies PS et al,2016; Fort 

A et al,2010); Clot formation, structure, and stability are strongly influenced by the 

conditions present during fibrin generation. These include the concentrations of 
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procoagulants, anticoagulants, fibrin(ogen)-binding proteins, molecules as well as 

contributions of blood and vascular cells, cell-derived microvesicles, (Machlus KR et 

al,2011); 
 
and presence of blood flow31,32. Many of these mechanisms have been 

reviewed (Whyte CS et al,2016). The contribution of thrombin concentration to fibrin 

formation and structure has received considerable attention. High thrombin 

concentrations produce dense networks of highly branched fibrin fibers, and these 

clots are relatively resistant to fibrinolysis. In contrast, low thrombin concentrations 

produce coarse networks of relatively unbranched fibrin fibers, and these clots are 

relatively susceptible to fibrinolysis (Handerson SJ et al,2016). Most studies have 

reported that compared with fibers formed from low thrombin concentrations, fibers 

generated by high thrombin concentrations are thinner. However, turbidimetry and 

microscopy studies of fully hydrated clots suggest that high thrombin concentrations 

decrease the average protofibril content per fiber but only slightly decrease the fiber 

size, leading to a generally less compact fiber (Wolberg AS et al.2002). Thus, the 

substantially thinner fibers observed at high thrombin concentrations in earlier studies 

may reflect fiber compaction or shrinkage that occurs during dehydration. 

Regardless, the association of fibrin clot structural parameters with clinical 

pathologies—dense networks of thinner/compact fibers with increased thrombotic 

risk  (zubairova LD et al,2015); and coarse networks of thicker/ less compact fibers 

with increased bleeding risk
 
 suggests that fibrin structure is a critical determinant of 

hemostasis and thrombosis. (Whyte CS et al 2016); 

1.2.1.11.2 Fibrinogen function:- 

-Fibrinogen plays two essential roles in the body: it is a protein called an acute-phase 

reactant that becomes elevated with tissue inflammation or tissue destruction, and it 

is also a vital part of the “common pathway “of the coagulation process. In order for 

blood to clot, fibrinogen must be converted to fibrin by the action of an enzyme 

called thrombin. Fibrin molecules clump together to form long filaments, which trap 

blood cells to form a solid clot, The conversion of fibrinogen to fibrin is the last step 

of the “coagulation cascade “, a series of reactions in the blood triggered by tissue 
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injury and platelet activation. With each step in the cascade, a coagulation factor in 

the blood is converted from an inactive to an active form. The active form of the 

factor then activates several molecules of the next factor in the series, and so on, until 

the final step, when fibrinogen is converted into fibrin.  

Fibrin (ogen) also participates in other biological functions including:  

1. Molecular and cellular interactions of fibrin B 15- 42, which binds to heparin and 

also mediates platelet and endothelial cell spreading, as well as capillary tube 

formation via VE-Cadherin, an endothelial cell receptor ;  

2. Leukocyte binding to fibrin (ogen) via integrin α MB2 (Mac-1), a  receptor on 

stimulated monocyte and neutrophils;  

3. Enhanced extracellular matrix interactions by binding to fibronectin;  

4. Binding to the platelet α IIbB3 receptor, which facilitates platelet incorporation 

into a thrombus;  

5.  Enhanced plasminogen activation resulting from ternary tPA-plasminogen-fibrin 

complex formation;  

6. Binding of inhibitors such as α 2-antiplasmuin, plasminogen activators inhibitor-2, 

lipoprotein (a), and histidine S. rich glycol protein, impairing fibrinolysis; 

7. Down- regulation of factor XIII- mediated cross linking acuity via factor XIII A2 

B2 complex binding to fibrin;  

8. Anti thrombin I, a fibrin activity that inhibits thrombin generation in plasma by 

sequestering thrombin in the clot and by reducing the catalytic potential of fibrin- 

bound thrombin (Hoff brand et al; 2001). 

1.2.1.11.3 Endogenous Mediators of Thrombin Generation and Fibrin 

 Multiple mechanisms mediate thrombin generation and consequently the thrombin 

concentration present during fibrin formation. First, the levels of pro- and 

anticoagulants present during coagulation strongly influence procoagulant activity. 

For example, elevated levels of prothrombin are associated with increased thrombin 

generation (Gersh KC et al,2009),
 
formation of dense fibrin networks, and increased 

venous thrombus weight in mice (Campbell RA et al,2008).These studies, designed 

to model the clinical situation in humans with the G20210A prothrombin mutation 
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associated with increased circulating prothrombin levels,44 suggest that increased 

thrombin generation enhances venous thrombosis risk in part by promoting abnormal 

fibrin deposition and structure. Second, the location of thrombin generation impacts 

fibrin network formation. Effective assembly and activity of the prothrombinase 

complex (factors Xa, Va, and prothrombin) requires a lipid surface (Jerome WG et 

al,2005).
 
Localization of prothrombinase on a cell surface establishes a thrombin 

concentration gradient that influences both fibrin formation and network structure. In 

vitro experiments using in situ thrombin generation on fibroblasts and endothelial 

cells reveal a significantly denser fiber network proximal versus distal to the cell 

surface. These structural differences give rise to substantially different fibrinolytic 

susceptibilities in different regions of the clot; fibrin located near the cell surface is 

significantly more resistant to lysis than fibrin located distal to the cell surface. Third, 

blood flow (shear) present during fibrin formation influences local thrombin 

concentrations by (re)supplying procoagulant proteins and removing activated 

enzymes (Campbell et al,2010). Flow also aligns fibrin fibers, which may have 

profound effects on fibrin formation and mechanical and fibrinolytic stability (Crosby 

et al,2013). Furthermore, the shear rate affects clot formation triggered on tissue 

factor- plus collagen-coated plates, resulting in different fibrin deposition in different 

regions of a thrombus (Tucker EL et al,2009).
 
Nanoindentation analysis to evaluate 

clot biophysical properties shows that this fibrin distribution pattern determines clot 

microelasticity, which may impact thrombus stability and risk of embolization. 

Fourth, thrombin movement through the thrombus is substantially influenced by 

solute transport mechanisms mediated by cell packing density; this may also 

influence the amount of fibrin deposition in different regions of the clot ( Buller et 

al,2015). 

1.2.1.11.4 Effects of Antithrombotic and Hemostatic Agents on Fibrin 

Given the prominent role of thrombin concentration in determining fibrin network 

formation and structure, it is not surprising that antithrombotic agents that reduce 

thrombin activity reduce fibrin deposition and consequently thrombus formation. 

Because factor XI (FXI[a]) augments thrombin generation, in part by synergizing 
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tissue factor–mediated procoagulant activity, FXI inhibition strategies to reduce 

thrombosis have received considerable attention (Seligsohn U et al,2009). These 

approaches include conventional anti-FXI inhibitory antibodies, as well as 

technology in which antisense oligonucleotides (ASOs) result in the specific 

degradation of a target mRNA and corresponding reduction in target protein level. 

These studies reveal surprisingly specific effects of FXI inhibition in models of 

thrombosis and bleeding. Pharmacological FXI inhibition does not reduce local 

platelet adhesion in tissue factor and collagen-coated capillary tubes but reduces 

platelet activation and aggregation downstream of the growing thrombus (Asakai R et 

al,1991).
 
Similarly, in an arteriovenous shunt model of thrombosis in nonhuman 

primates, neither anti-FXI antibodies nor ASOs alter platelet deposition on a 

collagen-rich segment of graft, but both decrease thrombus propagation (platelet 

accumulation and fibrin deposition) downstream of the collagenrich region (Zucker 

M et al,2014; Yakovlev S et al,2003). A promising phase I clinical trial demonstrated 

success of anti-FXI ASO treatment in humans undergoing elective total knee 

arthroplasty; ASO-mediated reduction of plasma FXI levels decreased symptomatic 

or asymptomatic venous thrombosis/thromboembolism (VTE) incidence, and the 

higher ASO dose tested was superior to enoxaparin (Yakovlev S et al,2003).
 
In 

addition to its role in VTE, FXI also seems to contribute to atherogenesis in mice. 

Mice with deficiency in apolipoprotein E (Apoe−/−) spontaneously develop 

atherosclerotic lesions, but Apoe−/− mice with genetic FXI deficiency show reduced 

atherosclerosis progression (Yeromonahos C et al,2012).
 
Moreover, anti-FXI ASO 

treatment reduces thrombus formation and fibrin deposition in a model of plaque 

rupture in Apoe−/− mice (Brummel-Ziedins KE et al,2014). Thus, FXI inhibition 

may also be effective for reducing arterial thrombosis in humans. Notably, FXI 

reduction has not been associated with increased bleeding in any of these studies, 

suggesting that FXI antagonism may be safer than current antithrombotics. However, 

given that bleeding occurs in a subset of patients with FXI deficiency 

(Kalathottukaren et al,2016);
 
and the finding of altered structure and stability of 

plasma clots from these patients (Peyrou V et al,1999) the safety of FXI inhibition 
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should be carefully monitored in future trials. Regardless, these findings collectively 

support continued efforts to investigate and advance FXI inhibition strategies into the 

clinic. Heparin and heparin-like compounds are used to prevent thrombosis, 

presumably because of their ability to reduce thrombin activity. However, heparin 

binds to the central E nodule of fibrin (Horne MK III et al,2006) and both 

unfractioned heparin and low molecular weight heparin can also directly alter fibrin 

structure in an antithrombin-independent manner (Carvalho FA et al,2010).
.
Observed 

changes include effects on fibrin fiber thickness, as well as porosity. These changes 

are not observed with the pentasaccharide, fondaparinux. Demonstration of these 

direct effects of unfractioned heparin and low molecular weight heparin on fibrin 

structure suggests tests that assess efficacy based solely on thrombin inhibition may 

not fully capture therapeutic effects of these drugs. Global assays that assess both 

thrombin generation and fibrin formation (Tutwiler V et al,2017)
 
may more closely 

reflect therapeutic effects of these drugs. The common heparin reversal agent, 

protamine, also modulates fibrin network structure and stability. Protamine interacts 

directly with fibrinogen and is incorporated into clots, resulting in the production of 

thicker fibrin fibers in clots that are more susceptible to fibrinolysis.Recently, 

Kalathottukaren et al64 characterized a synthetic polycation they termed UHRA 

(universal heparin reversal agent) as an alternative to protamine. Universal heparin 

reversal agent can neutralize both heparin anticoagulant activity and polyphosphate 

procoagulant activity without the off-target effects on fibrin quality observed with 

protamine. Further studies to evaluate the therapeutic potential of universal heparin 

reversal agent are anticipated. (Fuchs TA et al,2010) 

1.2.1.11.5 Clot Contraction 

 An essential function during coagulation is the platelet-mediated consolidation of 

clots in a process known as clot contraction (or retraction). This process involves 

fibrinogen binding to platelet integrin receptor αIIbB3 and is influenced by both 

platelet and fibrin(ogen) concentrations(Fuchs TA et al,2010). Although recognized 

as a fundamental process during coagulation, clot contraction has received little 

attention, particularly in a clinical setting. This gap is noteworthy given findings that 
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associate platelet aggregation and clot contraction with decreased clot permeability 

and increased resistance to fibrinolysis, 2 parameters thought to impact thrombosis 

risk.(Tutwiler et al,2010)
 
evaluated the kinetics of clot contraction in blood samples 

collected from patients with recent acute ischemic stroke and correlated parameters 

with hemostatic and hematologic laboratory characteristics. Surprisingly, compared 

with clots from healthy individuals, whole blood clots from patients with recent 

ischemic stroke exhibit reduced clot contraction. However, because samples were 

collected after symptom onset, these changes may reflect a consequence, rather than 

cause, of the thrombotic event. Ischemic stroke patients had quantitative and 

qualitative defects in circulating platelets (decreased platelet count, shape change, 

and P-selectin exposure in unstimulated platelets and decreased fibrinogenbinding 

capacity of activated platelets), suggesting that the ischemic event may consume 

platelets and induce a refractory phenotype in circulating platelets that are not 

incorporated into the thrombus.(Tutwiler et al,2016).
 
  

1.2.1.11.6 Abnormal Fibrinogen and Fibrin Structure in Thrombosis  

Production of clots with abnormal structure and stability has been demonstrated in 

plasma samples from patients with increased cardiovascular disease risk.38–40 After 

percutaneous coronary intervention, patients who develop in-stent thrombosis 

demonstrate abnormal plasma clot characteristics (eg, permeability, turbidity, and 

lysis time) compared with patients who did not develop in-stent thrombosis.(Tutwiler 

et al,2016).
 
Similarly, compared with healthy controls, plasma clots from patients 

with abdominal aortic aneurysm have more densely packed fibrin networks with 

smaller pores and were more resistant to lysis (Collet JP et al,2001). Moreover, 

effects are aneurysm size dependent; patients with larger aneurysms have more 

densely packed fibers compared with patients with smaller aneurysms. In both in-

stent thrombosis and abdominal aortic aneurysm patients, these effects on clot 

properties are independent of total fibrinogen levels but may be related to effects of 

other plasma proteins on fibrin formation
. 
It remains unclear whether these fibrin clot 

abnormalities are only a biomarker for an operant pathophysiologic mechanism, or 
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whether abnormal fibrin clot structure is causative in the disease. (Tutwiler et al, 

2016). 

1.2.1.11.7 Fibrinogen Detection as a Diagnostic Tool: 

VTE diagnosis includes imaging technologies such as Doppler ultrasound or 

computed tomography to detect deep vein thrombosis or pulmonary embolism, 

respectively (Kahn SR et al,2012).
  
These technologies show vascular abnormalities 

and flow disturbances around the thrombus but do not reveal information about 

thrombus composition. Development of technologies that can detect thrombus 

composition may have clinical use. Notably, whereas early thrombi have substantial 

crosslinked fibrin content, this fibrin is replaced with collagen during thrombus 

resolution (Wolberg AS et al, 2002).
 
Because fibrin-rich thrombi are more susceptible 

to fibrinolysis than collagen-rich thrombi, distinguishing early, fibrin-rich thrombi 

from older, collagen-rich thrombi may aid in identifying thrombi that are susceptible 

to fibrin-degrading thrombolytic therapy. Currently, assessment of thrombus age is 

highly subjective and only poorly able to identify patients who may respond to 

thrombolytic treatment.126 However, 2 recent studies of thrombosis detection in 

rodents have advanced methods to detect intravascular thrombi and reveal 

information about thrombus fibrin content. (Wakefield et al,2008).  demonstrated the 

ability of a fibrin-binding probe,64 Cu-FBP8, to detect both venous and arterial 

thrombi in a single whole-body positron emission tomographic scan. Probe uptake 

correlated positively with fibrin content in both arterial and venous clots, 

distinguishing young (high probe uptake) from old (low probe uptake) thrombi.
 
This 

positron emission tomography–based imaging method enables imaging of multiple 

thrombi in one examination and may be a noninvasive and sensitive approach to 

assess changes in thrombus composition over time. Similarly, the spatial and 

temporal uptake of a gadolinium-based fibrin-specific magnetic resonance imaging 

contrast agent, EP-2104R, also correlates positively with time-dependent changes in 

thrombus fibrin content. Furthermore, thrombi that exhibit high EP-2104R uptake are 

more susceptible to tissue-type plasminogen activator–mediated dissolution, 

suggesting that EP-2104R can be used to identify thrombi that are susceptible to 
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thrombolytic therapy (Patterson BO et al,2010). Additional studies are warranted to 

determine whether these methods can be used to identify human patients with 

greatest potential benefit of thrombolytic therapy. (Patterson BO et al,2010). 

1.2.1.11.8 Normal Range:-   

-Laboratory test results may vary depending on age, gender, health history, the 

method used for the test, and many other factors.  

The following are considered to be normal results for this test.  

Adults: 051ــــ    400 mgldl (15 4 ـــــgIL) 

 Neonates: 125 300 ـــــ mgldl (1.25 3 ـــــgIL) 

(William and Kern; 2002).  

  1.2.1.11.9  Fibrinogen Disorders:- 

-Normal fibrinogen levels usually reflect normal blood clotting ability. Rarely, a 

person may have a sufficient quantity of fibrinogen, but the fibrinogen does not 

function normally. This is usually due to a rare inherited abnormality in the gene that 

produces fibrinogen, which leads to the production of an abnormal fibrinogen protein 

(dyes fibrinogenemia). If clinical finding suggest a fibrinogen problem, other 

specialized tests may be done to further evaluate fibrinogen function (William and 

Kern; 2002). 

Fibrinogen is an acute phase reactant, meaning that fibrinogen concentration may rise 

sharply in any condition that causes inflammation or tissue damage. Elevated 

concentrations of fibrinogen are not specific. They do not tell the doctor the cause or 

location of the disturbance. Usually these elevations in the fibrinogen blood level are 

temporary; returning to normal after the underlying condition has been resolved. 

Elevated levels may be seen with: acute infections and cancer (William and Kern; 

2002). 

-Circulation, researchers discovered that high levels of this dangerous protein in the 

blood not only put individuals at a risk for heart disease, but can amplify the hazards 

of other standard heart attack risk factors such as smoking, obesity, and high 

cholesterol. Reduced fibrinogen levels can be found in liver disease, lung disease, 

bone marrow lesions, malnourishment, and certain bleeding disorders. 



36 
 

The low levels can be used to evaluate disseminated intravascular coagulation (DIS), 

a serious medical condition that develops when there is a disturbed balance between 

bleeding and clotting, other conditions related to decreased fibrinogen levels are 

those in which fibrinogen is completely absent (Congenital a fibrinogenemia ), 

conditions in which levels are low (hypo fibrinogenemia), and conditions of 

abnormal fibrinogen (dys fibrinogenemia)  obstetric complication or trauma may also 

cause low levels. Large – volume blood Trans fusions cause low levels because 

banked blood does not contain fibrinogen (William and Kern; 2002).  

1.2.1.12 Green tea ( camellia sinensis): 

Tea is a popular drink worldwide. Cultivation of tea plants is economically important 

in many countries, and the tea plant, Camellia sinensis, is known to be grown in as 

many as 30 countries. Camellia sinensis grows best in certain tropical and subtropical 

regions (Guptan et al,2014). There are four main types of tea produced from this 

same plant, depending on how the tea leaves are processed. These teas are white, 

green, Oolong, and black tea. White tea is produced from very young leaves and buds 

that have not yet turned green, and the only processing is drying. Green tea is 

produced from mature leaves with minimal processing (only drying). Oolong tea is 

produced from partially fermented mature leaves, and black tea is produced from 

fully fermented mature leaves (Guptan et al,2014; Jigsaw et al,2012). Green tea, 

which makes up around 20% of tea production worldwide, is consumed most often in 

China, Korea, and Japan. Oolong tea is consumed most in China and Taiwan. Black 

tea (around 78% of tea production) is mostly consumed in the United States and the 

United Kingdom. Black tea contains up to three times the amount of caffeine as green 

tea (Cabrera et al, 2006; Batten et al,2015; Hayat et al,2015). 

1.2.1.12.1 Chemistry of Green Tea:- 

The components of green tea that are the most relevant medically are the 

polyphenols, with the flavonoids being the most important. The most pertinent 

flavonoids are the catechism, which make up 80%–90% of the flavonoids, and 

approximately 40% of the water-soluble solids in green tea(Wang Y et 

al,2009;Roowi S et al,2010;Babu et al,2008). The amount of catechism in the tea can 
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be affected by which leaves are harvested, how the leaves are processed, and how the 

tea is prepared. In addition, where the leaves are grown (geographically) and the 

growing conditions affect catching amounts(Cabrera et al, 2006;Fernandez et 

al,2002;Lin YS et al,2015;Liu M et al,2015; Lantana C et al,2017). Polyphenols are 

quickly oxidized after harvesting due to the enzyme polyphenol oxidase. To prevent 

loss of the polyphenols, green tea leaves are heated rapidly (most commonly by 

steaming or pan frying) to inactivate polyphenol oxidase. Black tea leaves are dried, 

then rolled and crushed, which promotes oxidation. Therefore, black tea has far fewer 

active catechism than green tea(Guptan et al,2014; Jigsaw et al,2012;Babu et 

al,2008). Green tea contains four main catechism: (−)-epicatechin (EC), (−)-

epigallocatechin (EGC), (−)-epicatechin-3-gallate (ECG), and (−)-epigallocatechin-3-

gallate (EGCG). The most abundant of these in green tea is EGCG, which represents 

around 59% of total catechism. The next most abundant is EGC (around 19%), then 

ECG (around 14%), and EC (around 6%) (Jigsaw et al,2012; Cabrera et al, 2006; 

Babe et al,2008). 

1.2.1.12.2 Origins and Nature of Tea:- 

-Tea originated in china, Drinking water, boiled for reasons of hygiene, was made 

more platelet by the addition of leaves from the tea plant. 

The world’s most widely consumed beverage; tea has anecdotally been considered to 

have health-giving properties. The word “tea” has been used to describe the shrub 

camellia sinensis; the fresh leaves of this shrub picked as “two and abut” for 

processing (also termed “Flush” The processed Flush macerated and heat – dried in 

the case of green tea); and the beverage made by infusing the processed leaves in 

boiling water (peter et al; 2005). 

1.2.1.12.3 Extracts of green tea and prepration:- 

-Green tea extracts have been used in traditional Chinese and Indian medicine for a 

variety of uses. (Complementary and Alternative Medicine Guide. University of 

Mary land Medical Center. Retrieved 3May 2015) 

  -Green tea leaves are initially processed by soaking in an alcohol solution, which 

may be further concentrated to various levels; by products of the process are also 
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packaged and used. Extracts may be sold in liquid, powder, capsule or tablet form 

(I.T.Johanson and G.William son; 2003).  

-Green tea extract supplements are accessible over the counter in various forms. 

Standardized green tea extract is 90 percent total polyphone, and 1 capsule equals 5 

cups of tea (A.H.Pressman and S.Buff; 1997, A.Bascom; 2002).  

1.2.1.12.4 Some important properties of green tea:- 

1. Antioxidant properties:- 

Green tea and its supplements generally contain higher amounts of disease fighting 

anti. Oxidants called poly phenols. A plethora of evidence suggests strong 

antioxidant potentials of tea flavonoids in suppressing the production of excess free 

radicals. Major catechism present in green tea I e epicatechin (EC), epically catching 

gall ate (EGCG), epically catechism (EGC) and epicatechin gall ate (ECG) have 

strong antioxidant potentials. The higher antioxidant activity of green tea makes it 

more beneficial in protecting the body from oxidative damage due to free radical 

(Hamilton M; 2001). 

2. Nano particles:-  

-Nano technology has emerged as a promising technology that has been advocated 

for the delivery of antimicrobial phenolie compound extracts. There have been some 

recent efforts to enhance its bioavailability by delivering EGCG using lipid nano 

capsules and liposome encapsulation, suggesting the possibility of this molecule 

being developed further by medicinal chemists (Barras et al; 2009).  

Phenolie compounds can be used as natural and safer alternative to chemical 

disinfectants in food systems and delivery of antimicrobial agents using nano 

particles to better control pathogens for commercial food safety applications 

(Ravichandran et al; 2011). 

1.2.1.12.5 Biological activity of tea component:- 

 Health benefits of green tea: 

 health benefits of green tea depend on its bioavailability after consumption. In the 

body, the components in green tea may undergo metabolic processing such as 

glucuronidation, methylation, and sulfation, which produces active metabolites 
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(Lambert JD et al,2007). The catechism and their metabolites may be detected in 

blood plasma, urine, and various tissues. Studies on bioavailability are often 

conducted collecting specimens at timed intervals (after ingestion). Various studies 

have been conducted using normally prepared green tea beverages,ingested green tea 

extract (total catechism)(Henning SM et al,2004; Lee MJ et al,1995;Yang CS et al 

1998) , or ingestion of specific catechism (Chow et al,2001); These studies have 

shown that ECG and EGCG, and metabolites of EC and EGC can be detected and 

measured in blood plasma. In urine, only metabolites of EC and EGC can be 

detected. Peak concentrations of components in blood plasma generally occur about 2 

h after ingestion. Peak concentrations of components in urine generally occur 

between 4–6 h after ingestion. Certain studies have been conducted using various 

concentrations of catching, and generally show that the bioavailability of these 

substances is in proportion to the amount ingested, It has been suggested that levels 

of EC and ECG detected are too low to be of any therapeutic value, so most research 

considers only EGC and EGC. (Yang et al, 1998; Chow et al, 2001). 

1. Effectiveness in skin damages: 

Green tea is effective in the area of skin care, particularly in alleviating the symptoms 

of acne and eczyema. When used in a combination with sunscreen, green tea 

enhances sun protection. Due to the presence of anti-oxidants, green tea is also 

effective in slowing down the process of aging. 

Green tea extract has proved to be effective for the treatment of patients who have 

suffered from skin damage following radio therapy for cancer. In a study can dueted 

at university of Rochester Medical centre, VSA, it has been shown that green tea acts 

at the cellular level and reduces inflammation by inhibiting the inflammatory 

pathways (Pajonk et al; 2006).   

2. Antiviral potentials: 

Green tea blocks viral attachment and entry into cells. It protects RNA and DNA 

integrity to reduce mutations that can lead to drug resistance. With the frequent 

consumption of green tea, AIDs – related ctementia may be protected (Brain et al; 

2006).  
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-Green tea also suppresses the adenovirus, Epstein-Barr, herpes simplex, and 

influenza viruses. ECGC binds to the hem agglutinin of the influenza virus, which 

blocks it from attaching to (and infecting) target receptor cells. Alters the virus cell 

membrane, which further in hibits its ability to infect other cells. Effects of green tea 

catechism and theanine are effective in preventing influenza (Matsumoto et al; 2011). 

3. Helps combat obesity: 

-Green tea has recently become the latest weapon in fighting over weight conditions. 

It appears to fight obesity by increasing the rate of calories burning, reducing body 

fat levels and preventing excess weight gain.  

The consumption of green tea extract is associated with a statistically significant 

reduction in total and low density lipoprotein cholesterol levels (Kim et al; 2011). 

Green tea cate chins enhance exercise induced abdominal fat loss in over weight and 

obese adult (Maki et al; 2009).also green tea catechism and epically catching gallate 

(EGCG) have been shown to reduce adipoaytes differentiation and proliferation 

(Wolfram et al; 2006). 

4. Good vision: 

-Green tea “catechism” are among a number of antioxidants such as vitamin C, 

vitamin E, lutein, and zeaxanthin through capable of protecting the eye (Chu et al; 

2010). 

-Green tea antioxidant EGCG provided protection agarist UV damage in cultured 

human retinal pigmented epithelial cells (Yang et al; 2007). 

5. Prevents Hair Loss: 

-Green tea polyphenols are only recently understood as positive factors in hair growth 

and follicle health (Patil et al; 2008). 

6. Effective in Renal Failures: 

Decreased kidney function due to aging and kidney failure are a frequent cause of 

death. A Preliminary study in Mansoura University in Egypt has explored the 

possibility kidney function from life threatening failure with the frequent use of green  

tea (Mowafy et al; 2011). 
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7. Improves Insulin Sensitivity: 

The green tea has an ant diabetic. Green tea consumption may help prevent type 

2diabetes. It improves glucose tolerance and insulin sensitivity in individuals with 2 

diabetes. In a study, after receiving green tea for 12 weeks, diabetic rats had lower 

fasting blood levels of glucose, insulin, triglycerides of their adipocytes to respond to 

insulin and absorbs blood sugar greatly increased (Fiorino et al; 2012). 

8. Synergism with antibiotics: 

Treatment of many infections in hindered due to resistace of pathogenic micro – 

organism against several antibiotics. A recent investigation reported that the 

antibacterial activity obtained using boiled water green tea extract is enhanced in 

combination with penicillin G against Bacillus Subtilis bacterium (Smeeton; 2011).  

9. Therapeutic potentials against Parkinson’s and Alzheimer’s disease: 

-Green tea has revealed considerable health promoting qualities for nerve 

degenerative diseases such as Parkinson’s and Alzheimer’s disease. Synergistic 

effects of green tea with anti-Parkinson’s drug “rasagiline” were observed 

(Reznichenko; 2010). 

10. Rheumatoid Arthritis and Osteoarthritis: 

Green tea poly phenols offer a promising new option for the development of more 

effective strategies for the treatment and prevention of inflammation and rheumatoid 

arthritis (Akhtar and Haggi; 2011). 

11.  Anticarcinogenic Properties of Green Tea: 

The main component of green tea that has been studied in cancer research is EGCG. 

There are several cancer related mechanisms attributed to EGCG. These include: 

inhibition of angiogenesis, DNA hypermethylation, NF-B, telomerase activity, and 

tumor cell proliferation and metastasis; induction of tumor suppressor genes; and 

promotion of tumor cell apoptosis (Granja et al,2016). Inhibition of angiogenesis is 

suggested to occur through a decrease in RNA and peptide levels of vascular 

endothelial growth factor (VEGF), and by disrupting the dimerization of VEGF with 

the vascular endothelial growth factor receptor 2 (VEFR2) (Yang et al,2011). 

Another suggested way in which green tea catechism may generally inhibit 
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carcinogenesis is through increasing levels of glutathione S-transferase pi (GST-pi), 

which catalyzes detoxification reactions that inhibit carcinogen-induced DNA 

damage(Yang et al,2009). Analysis of studies performed using human oral 

consumption of green tea to assess cancer risk showed that case-control studies gave 

the most consistent results and were positive for reduced cancer risk in breast, 

cardiac, colorectal, esophageal, gastric, lung, ovarian, pancreatic, and prostate 

cancers (Boehm et al,2009). A recent large study showed a relationship between 

breast cancer risk and tea consumption, with the risk being highest in the groups that 

did not consume tea and lowest in the groups that consumed the most cups per day. 

Number of cups were assessed in five categories (0.1–1.0 cups, 1.1–2.0 cups, 2.1–3.0 

cups, 3.1–5.0 cups, >5.0 cups) (Bhoo-Papathy et al,2010). Analysis of the types of 

green tea beverage or extracts used in studies suggests that green tea beverage or a 

supplement containing mixed catechism may be more effective than using single 

catching (e.g., EGCG) supplements (Bode et al,2009). The potential molecular 

mechanisms and targets that might explain how green tea catechism possess ant 

carcinogenic properties have been widely studied (using various cell cultures, etc.), 

especially in breast cancers. These include interaction with specific proteins, anti-

angiogenesis mechanisms, targets for inhibition of enzyme activities and cell 

signaling pathways, and induction of cell cycle arrest and apoptosis (Li et al, 2014). 

12. Cardiovascular Disease Health Benefits 

Cardiovascular disease (CVD) is a complex disorder involving multiple factors. 

Among those factors are inflammation, oxidative stress, platelet aggregation, and 

lipid metabolism. There have been an umber of studies over the years assessing green 

tea consumption in respect to CVD risk (Jochmann et al,2008). Two studies from 

Japan that included nearly 50,000 people found a decreased mortality rate due to 

CVD based on consumption of various numbers of cups per day. One study showed a 

28% decrease in CVD death between those who consumed 3 cups and those who 

consumed 10 cups. The other study showed a 14% decrease in CVD mortality 

between those who consumed <1 cup and those who consumed 5 cups (Koriyama et 

al,2006). Other studies in Japan using a green tea extract found that, after 12 weeks, 
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the subjects had reductions in body fat (10%), blood pressure (6.5%), and low-

density lipoprotein (LDL) levels (2.6%), suggesting reduced risk of CVD. After two 

months, diabetic patients also had reduced fasting blood glucose levels (from 135 to 

128.8 mg/dL), and hemoglobin A1c (HBA1c) levels (from 6.2% to 6.0%)(Nagao et 

al,2007). A large meta-analysis of 17 studies from over 30 years, including data from 

Europe, the UK, and the U.S., found that increasing consumption of green tea by 

three cups per day decreased the risk of myocardial infarction (MI) death by 

11%(Peters et al,2001). Another study showed a decreased risk of mortality in 

patients who had an acute MI and a history of regular green tea consumption for at 

least a year prior to the MI. Participants who did not drink green tea had a 14% rate 

of death due to the MI; participants who drank up to 14 cups per week had an 11% 

rate of MI death; and participants who drank more than 14 cups per week had a 10% 

rate of MI death (Mukamal et al,2002). An interesting study in patients with CVD 

showed that consumption of EGCG resulted in a rapid improvement of vascular 

endothelial function. Participants who ingested an initial dose of 300 mg of EGCG 

had an improved brachial artery flow-mediated dilation from 7.1% to 8.6% after 2 h 

(Widlanski et al, 2007). Another recent study found that increased intake of dietary 

flavonoids was associated with a decreased risk of CVD. The participants were 

divided into three groups based on average daily consumption of flavonoids. The first 

tertile consumed 89 mg/day, the second tertial consumed 251 mg/day, and the third 

tertile consumed 532 mg/day. The number of deaths due to CVD in the first tertile 

was 8.6%; in the second tertile, 6.4%; and in the third tertile, 5.0% (Ponzo et 

al,2015). 

 Inflammation 

Besides CVD, inflammation is also involved in arthritis, aging, cancer, etc. Many of 

the anti-inflammatory effects when using green tea have been studied in rheumatoid 

arthritis (RA) and osteoarthritis (OA), and are pertinent to CVD as well. Some 

general anti-inflammatory mechanisms of green tea components are: increased 

production of the anti-inflammatory cytokine, IL-10; regulation of IL-6 synthesis and 

signaling; decreased production of destructive matrix metalloproteinases via TNF-
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induced phosphorylation of mitogen-activated protein kinases (MAPKs); and 

decreased expression of the chemokine receptor CCR2 and decreased levels of the 

proin flammatory cytokines IL-1 and TNF- (Serafini et al,2011)
.
 The specific studies 

on inflammation can be roughly categorized into: inhibition of neutrophil-

endothelium interaction, modulation of neutrophil functions and death, and regulation 

of inflammation factors. Neutrophil migration and function is an integral part of the 

inflammatory response, so controlling neutrophils is vital in decreasing inflammation. 

Studies have shown that green tea catechism cause a reduction in the number of 

leukocyte-endothelial cell adhesion molecules (CAMs), such as ICAM-1, VCAM-1, 

and E-selection, expressed on the endothelial cell surface. This restricts the ability of 

the neutrophils to migrate to sites of infection(liu et al,2016)
.
 Other studies have 

shown that factors known to regulate neutrophil function, such as IL-1, IL-2, TNF- 

and granulocyte-macrophage colony-stimulating factor (GM-CSF), are suppressed by 

consumption of green tea or EGCG, resulting in inhibition of inflammation (Aktar et 

al,2011); Studies on the inhibition of pro-inflammatory factors have shown that green 

tea catechism down regulate many inflammatory chemokines, cytokines, and 

inflammatory markers such as: IL-1 IL-1 , IL-6, IL-8, Interferon gamma (INF-), and 

C-reactive protein (CRP) (Akhtar et al,2011). 

 Oxidative Stress 

Oxidative stress in the body is closely tied to inflammation and CVD, and is the 

result of the damaging effects of reactive oxygen species (ROS). These ROS are 

capable of causing chronic inflammation through induction of inflammatory 

cytokines and chemokines, and pro-inflammatory transcription factors. In general, 

green tea catechism have been found to have antioxidant activity through: inhibiting 

redox sensitive transcription factors and pro-oxidant enzymes, scavenging ROS, and 

inducing anti-oxidant enzymes (Babe PV et al,2008).  Studies to determine the 

antioxidant capabilities of green tea may measure a variety of substances. Tests may 

measure the presence of known ROS or their metabolites, such as hydroxyl radical, 

peroxides,superoxide, and singlet oxygen. Other measurements may be for known 

antioxidant substances such as superoxide dismutase (SOD) and glutathione 
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peroxidase, or substances that indicate inflammation such as high-sensitivity C-

reactive protein (hs-CRP) and TNF- . Another type of testing assesses total 

antioxidant capacity (TAC), also known as total antioxidant status (TAS), which 

measures the amount of oxidants that are neutralized in the body (e.g., moles of 

oxidant neutralized by 1 L of plasma), with a lower number translating into a higher 

risk of disease (Bhardwaj et al,2013). The results from recent studies have shown that 

green tea catechism can affect levels of ROS, Whyte et al,2016; Smith et al,2015), 

increase levels of antioxidants(Henderson SJ et al,2016; Wolberg AS et al,2002), 

decrease levels of inflammatory substances (Son et al,2017; Jin et al,2008), and 

increase TAC (TAS)( Wolberg AS et al,2002;Cines DB et al,2014). An excellent 

summary of earlier studies that measured ROS and TAC can be found in a chapter by 

Serafini et al. 2011. 

 Platelet Aggregation 

Platelet activation and subsequent aggregation play an important role in CVD. When 

the vascular endothelium is damaged, platelets usually respond rapidly and aggregate 

to form plugs at the damage site, and may also form clots that could lead to vessel 

occlusion (Babe PV et al,2008; Son DJ et al,2004). Many of the studies on platelet 

aggregation have been carried out using various animal platelets. In addition to 

showing that green tea catechism were involved in inhibition of platelet aggregation, 

studies suggested that catechism may affect several cellular targets that are related to 

platelet activation, including: through the arachadonic acid pathway, inhibition of a 

cytoplasmic increase in calcium, decreased thrombaxane A2 (TXA2) production, and 

inhibition of cyclooxygenase-1 (COX)-1 (Jin et al,2008; Ok et al,2012; Lee et 

al,2013; Iida et al,2014). A study using human platelets concluded that EGCG was 

able to inhibit platelet activation by adenosine diphosphate (ADP) stimulation, and 

suppressed the p38 MAPK phosphorylation of heat shock protein 27 (HSP27), which  

would inhibit the release of pro-thrombotic contents from platelets (Jain et al,2007). 
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1.2.2 Prervious studies: 

- A study done by hussam MA et at (2017)is sudan which study the effect of green 

tea consumption on coagulation profile and fibrinogen level reported that after 

reglular consumption of two cup of green tea for one month they was  

Significantly decrease in level of fibrinogen after consumption of green tea also 

where was statistically significance in levels of fibrinogen between males and 

females this study didn’t  obtain any statistical significance in fibrinogen level ; 

between different age groups (Hussam et al,2017). 

- Another study was done in sudan by Ayat F, et al studies the effect of green tea 

consumption on fibrinogen level among healthy Sudanese’s volunteers  trees and 

result was significantly decrease in level of fibrinogen (Ayat et al, 2014). 

- A study done by F.Jalali MD et al (2008) cement the effect of green tea on serum 

lipids, antioxidant, and coagulation test in stable coronary artery disease and the 

result was significantly desrease in fibrinogen level after regular consumptive of 4gld 

green tea for one month.(.Jalali et al;2008). 

- Another study done by MPM de Maat et al oct (2000), which study the consumption 

of black and green tea has no effect on inflammation, haemostasis and endothelial 

markers in smoking health individuals in Eur leiden , the nether lands reported that 

after regular consumptive green tea for one month there was no effect of green tea in 

the level of the inflammation , fibrinogen and endothelial cardiovascular risk faetors 

measure ( Maat et al;2000). 

Joe and yousef (1998) studies the effect of green tea lipids, lipid oxidation and 

fibrinogen in the hamster the result green tea was significantly more effective than 

the black tea. These result show in the hamster model that black and green tea 

improve the risk factor for heart disease by both hypoliemic and antioxidant 

mechanisms and possibly a fibrinolytic effect (joe and yousef; (1998)). 
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1.3 Justification 

-Sudanese populations in general have a special climate. These factors play a major 

role in the tradition and habits of the society and one of the most common habits is 

drinking tea almost after every meal but green tea is still rarely used for daily 

consumption in spite of their beneficial effects. 

-The importance of this study is to drew attention to the others benefits of green tee 

consumption because usually people taken green tea for certain benefits, these 

include, improved brain function, fat loss, a lower risk of cancer and many other 

impressive benefits, and also to explore the effect of green tea on fibrinogen level 

because fibrinogen is the main constituent that format the blood clot, elevated 

fibrinogen level raises heart disease risk by (60 to 90%). And also to sheel alight and 

drew attention to high light the importance of healthy green tea over other kinds of 

tea.  
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 1.4 Objectives 

1.4.1 General Objective: 

To assess the effect of green tea consumption on fibrinogen level among healthy 

adult Sudanese individuals.  

1.4.2 Specific objective: 

1. To determine the fibrinogen level in the target population before and after 

intake of green tea.  

2. To correlate fibrinogen level in regard to age and gender. 
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Chapter Tow 

Materials and Methods 

 

  



50 
 

2. Materials and Methods 

2.1 Study design: 

This study is experimental study (inter ventional) design. 

2. 2 Study area: 

This study was conducted in Khartoum state. 

2.3 Study period: 

This study was carried during the period between March; 2018 ــــــMay; 2018. 

2.4 Study population: 

Thirty healthy adult Sudanese volunteers were enrolled in this study, their age ranged 

between 20 ــ   ,years old; 13 of them were males and 17 of them were females 45 ــــ

they were instructed to drink two cups of green tea, Appendix (1). per day for 30 

consecutive days. 

2.4.1 Inclusion criteria: 

All adult participants in this study were selected according to normal fibrinogen 

level.  

2.4.2 Exclusion Criteria: 

People have previous history of thrombosis and undertake of warfarin or heparin or 

have heart diseases were exclucled from this study. 

2.5 Sampling: 

2. 5.1 Sample Collection: 

Blood samples, two and half milliliter (ML) of venous blood was collected in 3.2% 

tri-sodium citrate containers from each participant before and after the consumption 

of green tea, samples were collected by vein puncture. 

Platelet poor plasma was prepared centerfugation at 2000 4000 ـــــ round / min for 15 

minutes. 

2. 5.2 Sample size: 

A total of sixty samples (n=60), (30 befor consumption of green tea and 30 after 

consumption)) were enrolled in this study. 
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2.6 Data collation: 

2. 6.1 Data Collection tool: 

Personal and clinical data from all participants was collected using special form of 

questionnaire, Appendix (2). 

2. 6.2 Statistical Analysis: 

Date were entered and analyzed by using statistical package for social sciences (Spss) 

for windows version 16. 

The mean and standard deviation (SD) were calculated for each test before and after 

drink of tea . Paired T.test was applied to analyze the changes in the Fibrinogen level 

and also used independent T.test for corrlate Fibrinogen level regard to age and 

gender, The p-value less than 0.05 were considered significant. 

2.7 Fibrinogen Test: 

2.7.1 Principle and Procedures: 

Fibrinogen level was measured by using STA compact MAX appendix (3) and 

procedure in appendix (4). 

2.8 Ethical Considerations: 

Procedure of blood sampling was explained to the participants; all participants were 

informed about the research objectives and procedures; oral consent was taken from 

all participants.  
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Chapter Three 

Results 
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3. Results 

-This study was done in Khartoum state at Sudan University of science and  

technology in the period from March to May 2018 to evaluate the effect of green tea 

consumption on fibrinogen level.30 healthy Sudanese volunteers aged between 20 – 

45 years were enrolled to participate in this study, 13 of them were males and 17 of 

them were females. 

The studied subjects consumed two cups of green tea per day for 30 days, then fibrinogen 

level was measured from pre and post samples collected from them. 

Figure (3.1) shows distribution of study group according to gender. The results 

showed that of 30 green tea drinkers, 13 (43%) were male while 17 (57%) were 

female. 

Figure (3.2) distribution of study group according to age group, the results showed 

that, 14 (47%) of tea drinkers were within age range between 20-32 years and 16 

(53%) of them were within age range between 33-45 Years.  

Table (3.1) The statistical analysis of the result showed that there is asignificant 

difference (P.value = 0.000) among participant
‘
s fibrinogen level between before 

(3.31±0.45) and after (2.29±0.41) green tea consumption samples. 

Table (3.2) When  we compared the fibrinogen level in both males and females the 

mean of pre green tea consumption sample among females was (3.46±0.35) and 

among males was(3.12±0.49) whereas the mean of fibrinogen level in post green tea 

consumption samples collected from females was (2.41±0.34) while it was 

(2.13±0.44) in samples collected from males. The result showed that there is 

asignificant difference between males and females in the pre and post green tea 

consumption samples (P.value =0.036 and 0.060 respectively). 

Table (3.3) When we compared the fibrinogen level in the different  aged group, the 

mean of  fibrinogen for pre green tea consumption sample among group one (20-32) 

years was (3.45± 0.38) and among group  two (33-45) years was (3.19±0.47) while 

the mean of pre fibrinogen level of post green tea consumption samples among group 

one (2.42± 0.38) and it was (2.18±0.41) in samples collected from group two. The 
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result showed that there is no significant difference between the two age group in the 

pre and post samples(P.value = 0.104 and 0.112 respectively). 
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Figure (3.1) Distribution of study group according to gender  
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Figure (3.2) Distribution of study group according to age group 
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Table (3.1) Mean of fibrinogen before and after drinking green tea  

Parameter  Mean±SD P-value 

Before Fibrinogen (g/L) 3.31±0.45 0.000 

After Fibrinogen (g/L) 2.29±0.41  

 

Table (3.2) Mean of fibrinogenbefore and after drinking green tea across gender  

Parameters  Male 

(Mean±SD) 

Female 

(Mean±SD) 

P-value 

Before Fibrinogen (g/L) 3.12±0.49 3.46±0.35 0.036 

After Fibrinogen (g/L) 2.13±0.44 2.41±0.34 0.060 

 

Table (3.3) Mean of fibrinogen before and after drinking green tea across age  

Parameters  20-32 Years 

(Mean±SD) 

33-45 Years 

(Mean±SD) 

P-value 

Before Fibrinogen (g/L) 3.45±0.38 3.19±0.47 0.104 

After Fibrinogen (g/L) 2.42±0.38 2.18±0.41 0.112 
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Chapter Four  

Discussion, Conclusion, and 

Recommendations 
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4.1 Discussion 

- Fibrinogen is a 340KD a plasma glycoprotein that plays a key role in coagulation. 

Upon cleavage by thrombin the fibrinogen is converted to fibrin which polymerizes 

into a fibrin network or clot. This study was carryout to evaluate the effect of green 

tea consumption on fibrinogen level in apparently healthy Sudanese people aged 

between 20 45 ــyears. 

- In this study, the mean of fibrinogen level in the samples collected after green tea 

consumption was significantly lower than of the samples collected before the green 

tea consumption. These findings were in agreement with the findings of study done 

by (Jalali et al., 2008, Ayat et al., 2014 And Hussam et al., 2017). Which they were 

reported the same findings. 

- Another study conducted by de Maat et al (2000) in Netherlands among adult 

smokers reported that there was no effect of green tea on the level of fibrinogen, the 

difference between our results and this findings may be due to difference in the 

studies populations because de Maat et al. study was conducted on smokers while all 

others previous studies were conducted on non-smokers. 

- This study revealed significant difference in the level of fibrinogen between males 

and females. Similar findings were obtained by Hussam et al (2017) which revealed 

significant increase in fibrinogen level in female compared to male and this is could 

be attributed to body mass index and heavy exercise. Thus heavy exercise enhance 

fibrinogen lysis which decrease level of plasma fibrinogen in male, these findings 

were not in agreement with Ayat et al (2014) that mentioned no statistical significant 

difference in fibrinogen level between males and females. 

-More over, this study didn’t obtained statistical significant difference in fibrinogen 

level with regards to age group and this similarly obtained by Ay at et al (2014), 

Hussam et al (2017). 
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4.2 Conclusion 

-This study concludes that drinking two cups of healthy green tea per day for 30days 

significantly reduce the level of fibrinogen among healthy Sudanese volunteers. Also 

the present statistically significant difference between male and female with regard to 

fibrinogen level. 

- This study didn’t revealed any statistical significant difference in fibrinogen with 

regard to different age groups. 
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4.3 Recommendations 

-Further study should be conducted in patient with coronary artery disease by using 

the same parameter that have been used in this study. 

-New study with larger sample size that will consider age, ethnic group, sex of 

Sudanese individual from different parts of Sudan should be conducted and different 

number of cup per day.  

-Comparative study should be conducted to compare the effect of healthy green tea 

with other kinds of tea. 
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University of science and technology 

Faculty of Medical Laboratory Science 

Questionnaire about the effect consumption of green tea on 

Fibrinogen Level Among Adult Healthy Sudanese 

No(   ) 

1. ID :……………………………………………………. 

2. Age : (     ) 

3. Gender : a/ male    (      )            b/ Female   (        ) 

4. Do you have and of this disease: 

a- Heart disease  (       )        b- liver Disease   (    )    c- Others  (       ) 

d- Not found   (     ) 

 

 

 

 

Appendix No(2): Questionnaire 

 

 

 

 

Fibrinogen Level before: ………………………………………… 

Fibrinogen Level After: ………………………………………… 
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