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Thrombotic disorders have emerged as serious risk to society. As anticoagulant and 
thrombolytic treatments are usually associated with serious bleeding complications, 
the focus has now shifted to regulating and maintaining platelets in an inactive state. 
In the present study we show that Nano silver has an innate antiplatelet property and 
effectively prevents the cardiovascular disorder. The progress in time evidenced 
development in technology that revealed the ability metals of Nano scale to perform 
specific functions better than the bulk form of metals. Nanoparticle interactions with 
the blood coagulation system can be beneficial or adverse depending on the intended 
use of a nanomaterial. Nanoparticles can be engineered to be to carry coagulation-
initiating factors to treat certain disorders. Likewise, they can be designed to be 
anticoagulant or to carry anticoagulant drugs to intervene in other pathological 
conditions in which coagulation is a concern. An overview of the coagulation system 
was given and a discussion of a desirable interface between this system and 
engineered nanomaterial. Unwanted pro- and anti-coagulant properties of 
nanoparticles represent significant concerns in the field of Nano medicine, and often 
hamper the development and transition into the clinic of many promising engineered 
Nano carriers. This part will focus on the undesirable effects of engineered 
nanomaterial on the blood coagulation system. We will discuss the relationship 
between the physicochemical properties of nanoparticles (e.g., size, charge and 
hydrophobicity) that determine their negative effects on the blood coagulation system 
in order to understand how manipulation of these properties can help to overcome 
unwanted side effects. In the present study silver nanoparticles (Ag-NPs) were 
prepared by using chemical synthesis and its characterization by UV-VIS 
Spectrophotometry X-ray diffraction and its role on blood coagulation and antioxidant 
property. The current study explores the Synthesis of Nano particles from Jackfruit 
seed extract (JSE). Nano particle research is currently the most studied branch of 
science with the number of uses of nanoparticle in various fields. The particles have 
wild variety of potential application in biomedical, many methods to study the 
characterizes and property of Jackfruit seed extract we study XRD, UV, DPPH. 
Recalcification time and Platelet aggregation. Biological activity, indirect hemolytic 
assay. 

Introduction:                                                                                                                                                                                                                                                             
The particles of size less than 100 nm diameter were not uncommon on the planet earth 
as these were found in nature due to photochemical volcanic activity, combustion and 
food cooking and vehicle exhausts but in 1974, Prof. Norio Taniguchi, was first to 
introduce the Multi-disciplinary discipline covering research and technology from 
physics, chemistry and biology. They can possess physical properties such as uniformity, 
conductance or special optical properties that make them desirable in materials science 
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and biology [1]. Nanoparticle is a small object that behaves as a whole unit in terms of 
its transport and properties. The size and surface characteristics of nanoparticles can be 
easily manipulated. This could be used for both passive and active drug targeting. 
Nanoparticles can be made to control and sustain release of the drug during the 
transportation as well as the location of the release. The Nobel metals like silver, gold, 
platinum, palladium, copper, zinc, and iron were used in synthesis of particles of nano 
size. These particles were used in applied forms in various fields [2]. The extensive 
potential applications of these particles made the biological synthesis by using algae, 
actinomycetes, bacteria, fungi and plants. In the plant-based synthesis several extracts 
(leaves, bark, stem, shoots, seeds, latex, secondary metabolites, roots, twigs, peel, fruit, 
seedlings, essential oils, tissue cultures, gum) were proved to generate particles.  The 
synthesis of nanoparticles has introduced nanotechnology during the last two decades 
that produced novel compounds applied in various fields. The pure metals in 
nanoparticle form are applied in the field of diagnostics, antimicrobial agents, drug 
delivery, textiles (clothing), electronics, bio-sensing, food industry, paints, cosmetics, 
medical devices and treatment of several acute and chronic disease malaria, hepatitis, 
cancer and AIDS[3]. The progress in time evidenced development in technology that 
revealed the ability metals of Nano scale to perform specific functions better than the 
bulk form of metals. The Nobel metals like silver, gold, platinum, palladium, copper, 
zinc, and iron were used in synthesis of particles of nano size. The nanoparticle 
properties such as size, shape, composition, crystalline nature and structure determine 
their applications [4]. The nanoparticles (NPs) are metal atom clusters of range 1-100 
nm, highly promising due to their wide range of applications in commercial products. 
The metal nanoparticles are synthesized by physical, chemical and biological 
approaches. The Biological synthesis of nanoparticles involves algae, actinomycetes, 
bacteria, fungi and plants [5]. Therefore, the current study throws a light on JSE 
extracted silver Nano particle have the role on anticoagulation and antiplatelets activity 
and antioxidant property. 
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MATERIALS AND METHODS 

Chemicals/ Reagents 
All the reagents were of AR Grade and used as received without further purification. 
The 1,1- 
diphenyl-2-picrylhydrazyl (DPPH), anhydrous silver nitrate (AgNO3), Adenosine 
diphosphateTris HCL and calcium chloridefrom SD fine chemicals Pvt. Ltd. India. 
All the aqueous solutions were prepared in double distilled water.Fresh human blood 
was used for Recalcification time all other reagents used were of analytical grade. 
Sample preparation 

Jackfruits seed were obtained from local market, 100g of seed were taken heat it up to 
600c and dried seed were powdered by using mortar, powdered substance soaked with 
ethanol and slightly squeeze it for an hour and filtered it by using filtered paper and 
filtrate were taken air-dried and powder was used for further process. 

Synthesis of AgNo3 nanoparticles 

 In a typical reaction procedure, 1gram Jackfruits seed ethanol extract was added to 
100ml of silver nitrate solution, which is contains 10mili molar of silver nitrate (0.152 
g), the mixture was placed in stirrer bar for overnight color has been turned to white 
black reddish, black reddish color indicate the synthesis of Nano particle. 

Physical Characterizations 

XRD study: 

Phase purity and structural analysis of the product was done by using Shimadzu made 
powder 
X-ray diffract meter (PXR). The DRS of the samples was recorded on Lambda-35, 
Perkin Elmer spectrophotometer. Jobin Yvon Spectrofluorometer Fluorolog-3 was 
used for photoluminescence (PL) studiesThe XRD pattern of silver nanoparticles 
synthesized from Jackfruits seed extract, A number of reflections with 2 theta values 
of 26’. 31’.39’.46’. Corresponds to the (85). (125). (149). (124) sets of lattice planes 
are observed which may be indexed as the band for face centered cubic structured of 
silver.\ The XRD pattern thus clearly illustrated that the silver Nano particles 
synthesized by the present green method are c crystalline in nature. 
U V study: 

 In the present study, reduction of silver ions present in the aqueous solution of silver 
nitrate during the reaction with the ingredients of Jackfruits seed extract has been seen 
by the UV-Vis spectroscopy ranging from 300 to 600 nm. The maximum absorption 
was obtained at 440 nm. The bio reduction of AgNO3 ions in solution was monitored 
by periodic sampling of aliquots (0.1 mL) of aqueous component and measuring UV-
Vis spectra of the solution. UV-Vis spectra show no evidence of absorption in the 
range of 400–800 nm for the plant extract, and the plant extract solution exposed to 
AgNo3 ions shows a distinct absorption at around 434 nm, which corresponds to 
surface Plasmon resonance (SPR) of silver nanoparticles established at 420 nm in 
previous studies. It is observed that the silver SPR band occurs initially at 430 nm; 
after completion of the reaction, the wavelength of the SPR band stabilizes at 434 nm. 
Green synthesized AgNPs were stable for six months without shifting the surface 
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Plasmon absorbance band. This suggests that the phytochemical present in Tamarind 
seed extract acts as a reducing agent. 

ANTI-OXIDANT ASSAY  

1,1-Diphenyl-2-picrylhdrazyl (DPPH) scavenging activity 
The free radical scavenging activity of JSNPs with Vitamin C as positive control were 
determined using DPPH radical scavenging assayfollowed method was Sundaram et 
al., 2014 [6]. Briefly, samples at various concentrations (0–100µM) were taken in test 
tubes and the final volume was made up to 1 mL using methanol. Freshly prepared 1 
mL of 1.2mM DPPH in methanol solution was added to the tubes containing the 
samples. The reaction mixture was incubated for 20 min at room temperature in the 
dark. The absorbance of the resultant mixture was recorded at 517 nm against blank 
and control using UV/Vis spectrophotometer (Bio Mate 3S, Thermo Scientific, USA). 
Determination of reducing ability 
Reducing abilities of JSNPs along with Vitamin C as a positive control, were 
determined according to the method of Oyaizu [6] with slight modifications. Briefly, 
samples (0–100µg) were mixed with 2.5 mL of 200mM sodium phosphate buffer, pH 
6.6 containing 1% potassium ferricyanide and the mixture was incubated at 50 °C for 
20 min. At the end of incubation, 2.5 mL of 5% TCA was added and centrifuged at 
450×g for 10 min. Further, 2.5 mL of supernatant was taken andmixed with 0.5 mL of 
aqueous 0.1% ferric chloride. Theabsorbance was measured at 700 nm against blank 
usingUV/Vis spectrophotometer. 
ANTICOAGULANT ACTIVITY  

Preparation of platelet-rich plasma and platelet-poor plasma:  
The method of Ardlie and Han et al. [7] was employed for the preparation of human 
platelet-rich plasma (PRP) and platelet-poor plasma (PPP). The platelet concentration 
of PRP was adjusted to 3.1×108 platelets/ml with PPP. The PRP maintained at 37°C 
was used within 2h for the aggregation process. All the above preparations were 
carried out using plastic wares or siliconized glass wares. 
Plasma re-calcification time 
The plasma re-calcification time was determined according to the method of Quick et 
al. [8] Briefly, the crude JSNPs (0-20µg) was pre-incubated with 0.2 mL of citrated 
human plasma in the presence of 10 mM Tris HCl (20µL) buffer at pH 7.4 for 1 min 
at 37 °C, 20µL of 0.25 M CaCl2 was added to the pre-incubated mixture and clotting 
time was recorded. 

Activated partial Thromboplastin time and prothromb in time  
 
Briefly, 100 µl of normal citrated human plasma and JSNPS (0–25µg) were 
preincubated for 1 min. For APTT, 100 µl reagent (LIQUICELIN-E Phospholipids 
preparation derived from rabbit brain with ellagic acid), which was activated for 3 
min at 37°C, was added. The clotting was initiated by adding 100 µl of 0.02M CaCl2 
and the clotting time was measured. For PT, the clotting was initiated by adding 200µl 
of PT reagent (UNIPLASTIN–rabbit brain Thromboplastin). The time taken for the 
visible clot was recorded in seconds. The APTT ratio and the international normalized 
ratio for PT at each point were calculated from the values of control plasma incubated 
with the buffer for identical period of time. 
Bleeding time 
The bleeding time was assayed by the method of Denis et al. [9]. Briefly, JSNPs (0–
100µg) in 30ml of phosphate- buffered saline (PBS) was injected intravenously 
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through the tail vein of a group of six mice. After 10 min, the mice were anesthetized 
using diethyl ether and a sharp cut of 3mm length at the tail tip of mouse was made. 
Immediately, the tail was vertically immersed into PBS, which was prewarmed to 
370C. The bleeding time was recorded from the time the bleeding started till it 
completely stopped, and it was followed for 12 min (720 s).  
 Platelet aggregation 
The turbid metric method of Born et al [10] was followed using a Chronology dual 
channel whole Blood/optical lumi aggregation system (Model-700). Aliquots of PRP 
were pre-incubated for with various concentrations of JSNPs (0–100µg) in 0.25 ml 
reaction volume. The aggregation was initiated independently by the addition of 
agonists, such as ADP and followed for 6minADP: the given JSNPs shows the 75% 
of inhibition. For Epinephrine: the given sample shows 80% of inhibition. 
 
Direct hemolytic activity 
Direct hemolytic activity was determined by using JSNPs. Briefly, JSNPs and 
phosphate buffered saline (PBS) (1:9v/v) were mixed; 1ml of this suspension was 
incubated independently with the various concentration of (0-150 µg) for 1hr at 37°C. 
The reaction was stopped by adding 9ml of ice-cold PBS and centrifuged at 1000g for 
10min at 37°C. The amount of hemoglobin released in the supernatant was measured 
at 540nm. Activity was expressed as percentage of hemolysis against 100% lysis of 
cells due to addition of water that served as positive control and phosphate buffered 
saline served as negative control. 

Edema-inducing activity  
The procedure of Vishwanath etal.[11] was followed. Groups of five mice were 
injected separately into the right foot pads with different doses (0–200µg) of JSNPs in 
20µl saline. The left foot pads received 20µl saline alone served as control. After 1h, 
mice were anesthetized by diethyl ether inhalation. Hind-limbs were removed at the 
ankle joint and weighed. Weight increased was calculated as the edema ratio, which 
equals the weight of edematous leg × 100/weight of normal leg. Minimum edema 
dose was defined as the amount of protein required to cause an edema ratio of 120%.  

Hemorrhagic activity  
Hemorrhagic activity was assayed as described by Kondo et al.[12] a different 
concentration of JSNPs (0–100µg) was injected (intradermal) independently into the 
groups of five mice in 30µl saline. Group receiving saline alone serves as negative 
control and group receiving venom (minimum hemorrhagic dose [2MHD]) as positive 
control. After 3 h, mice were anesthetized by diethyl ether inhalation. Dorsal patch of 
skin surface was carefully removed and observed for hemorrhage against 
saline-injected control mice. The diameter of hemorrhagic spot on the inner surface of 
the skin was measured. The MHD was defined as the amount of the protein producing 
10 mm of hemorrhage in diameter 
Result: 

Synthesis 

Silver nanoparticle (Ag-NPs) was synthesized under green reaction conditions: in 
water as solvent replacing toxic organic solvents and under ambient temperatures 
eliminating harsh reaction conditions. Anhydrous AgNO3 was used as precursor for 
Ag-NPs. The procedure that was followed to prepare Ag-NPs using JSE is as follows. 
When a heterogeneous mixture of JSE, silver nitrate and water in one-pot was stirred 
at room temperature, observed no reduction, then this reaction mixture was refluxed at 
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100°C, the color gradually changes from red to dark grey indicating the reduction of 
Ag(I) ions to Ag(0) atoms which then agglomerates into silver nanoparticles (Ag-
NPs). The reaction was continued for 4 - 5 hr for complete formation of Ag-NPs. 
Characterization 
Powder X-Ray Diffraction Spectroscopy 
The powder X-ray diffraction (PXRD) pattern of JSNPs is shown in Fig. 1A. The 
peaks observed at 2θ values 38.831°, 45.101°, 65.320° and 78.145° could be 
attributed to the corresponding (1 1 1), (2 0 0), (2 2 0) and (3 1 1) crystallographic 
planes of the Ag-NPs with 
Face center cubic (fcc) lattice with a lattice parameter a = 4.08 Å. The PXRD pattern 
obtainedwas in agreement with that of the pattern of standard metallic silver (JCPDS 
No. 89-3722) and which is also matches with the previous work. The average 
crystallite size (d)Of JSNPs was found to be less than 15 nm determined by Scherer’s 
equation (d = 0.9 λ/βCosθ, where λ is the wavelength of X-rays, β is the full width at 
half maximum (FWHM) and θ is the diffraction angle). 
 UV–Vis. Spectroscopy 
UV–Vis. absorption dimensions were completed in quartz cuvettes of 1 cm path 
length. The UV–Vis. spectra of AgNO3 solution and JSNPs are shown in Fig. 
1Brespectively. The maximum absorption peak obtained around at 406 nm (λmax) 
confirms the formations of Ag-NPs.  
Scanning Electron Microscopy (SEM) 
The SEM micrographs of JSNPs in different views are shown in Fig2.The study of 
SEM images revealed that the Ag-NPs bound to the surface of lignin were well 
dispersed and 
nearly of spherical morphology. 
Antioxidant potential of JSNPs 
Antioxidant efficiency of JSNPs is reduced due to its poor bioavailability; it is still 
being used as an essential anti-oxidant in many therapies. Therefore, it is ideal for the 
JSNPs possess radical scavenging. Consequently, JSNPs were analyzed for their free-
radical scavenging property. Initially the antioxidant property JSNPs analyzed by 
DPPH radical scavenging assay. There was a concentration dependent DPPH radical 
scavenging activity of JSNPsFig 3A. Additionally, reducing ability of JSNPs was 
determined by ferric reducing antioxidant power assay. JSNPs showed concentration 
dependent ferric reducing abilityFig 3B. At JSNPs (0-100µg) there was significant 
increase in the antioxidant potential of JSNPs. 
Anticoagulant activity of JSNPs  
In order to evaluate the anticoagulant properties ofJSNPs plasma recalcification time 
and in-vivo bleedingtime were analyzed. JSNPs exhibited strong anticoagulant effect 
by interfering in plasma coagulation cascade. Itenhanced the clotting time of citrated 
human plasmafrom the control 210 s and reached the maximum of 699 sat the 
concentrations of 20µg, and remained unalteredeven at the increased dose up to 10µg. 
Fig 4A. representsthis dose-dependent anticoagulant activityof JSNPs. Further, the 
anticoagulant activity of JSNPs 
was also confirmed by in-vivo mouse tail bleeding assay.The intravenous injection of 
JSNPs significantly prolonged the bleeding time in a dose-dependent mannerand the 
recorded bleeding time was more than 800s(P < 0.01) at the concentration of 25µg 
against thePBS-treated control of 760 s (Fig 4B). 
Antiplatelet and non-toxic properties of JSNPs 
In order to identify the antiplateletactivity of JSNPs was analyzed; however, it i did 
not alter plasma clotting time up to the tested concentration of 25µg in both platelet 
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rich plasma and platelet poor plasma. While, it specifically inhibited the ADP and 
epinephrine induced platelet function as shown in the (Fig 5 and 6). The observed 
percentage of platelet aggregation inhibition was found to be 31.0% at the 
concentration of 100µg and epinephrine induced platelets aggregation inhibition was 
found to be 93%. JSNPs were found to be non-toxic to RBC cells as it did not cause 
hemolysis. Moreover, it was devoid of hemorrhage and edema in experimental mice 
up to the concentration of 100µg, while positive control Daboia russellivenom 
induced hemorrhage and edema in experimental mice 
Discussion  

Hemostasis is a highly coordinated physiological process occurs due to the damage. 
This functions all the way through two complex pathways namely intrinsic pathway 
and the extrinsic pathway. These pathways may initiate autonomously or jointly but 
congregate in the common pathway which is nothing but the conversion of factor II 
(prothrombin) into factor IIa (thrombin). Further, thrombin cleaves fibrinogen 
proteolytically and converts it into fibrin clot that assist in the arrest of bleeding. 
Later, the fibrin clot will be dissolved by plasmin a fibrinolytic enzyme that helps in 
the easy flow of blood in the arteries and veins followed by wound healing [13]. 
However, due to due to endothelial injury, hypercoagubility, abnormal blood flow, 
genetic, environmental and yet unidentified molecular pathways may impair 
hemostasis that eventually leads to thrombosis [14].  Thrombosis is pathologic 
condition that leads to the formation of unusual fibrin clot in the arteries and veins. 
Thus, thrombosis augments the risk of cardiovascular/cerebrovascular complications 
and represents the major health problem. Mortality and morbidity rate is increased 
due to arterial thrombosis, atrial fibrillation, myocardial infarction/heart attack, 
unstable angina, deep vein thrombosis, pulmonary embolism and cerebral stroke [15]. 
Anticoagulant and antiplatelet agents play a pivotal role in preventing 
thromboembolic disorders. While the currently available anticoagulant and 
antiplatelet therapy has lot of constraints to offer safety against thromboembolic 
disorders. Thus, these limitations/constraints pave way to impetus for the 
identification of target specific anticoagulant and fibrinolytic enzyme from the natural 
source for the better management of thrombotic disorders.   

Interestingly, JSNPs significantly delayed the clotting time of citrated human plasma 
in-vitro. Activated partial thromboplastin time (APTT) and pro-thrombin time (PT) 
facilitates to identify the efficacy /defect of the blood coagulation cascade that 
includes intrinsic, extrinsic and common pathways. In order to identify the 
involvement of JSNPs on intrinsic pathway or in extrinsic pathway, APTT and PT 
assays were carried out. JSNPs only increase the clotting process of APTT but not in 
PT,this revealed the triggered anticoagulation by the extract could be due to its 
interference in intrinsic pathway but not in the extrinsic pathway of blood 
coagulation.Platelets are discoid shaped a nuclear cell originated from the bone 
marrow stem cells. They play a key role in the arrest of bleeding during injury along 
with the coagulation factors [16]. Accumulation of platelets at the site of injury is 
believed to be the first signal of hemostasisalong with coagulation factors [17]. 
Several physiological agonists namely ADP, epinephrine, thrombin, thromboxane, 
arachidonic acid and collagen, activates platelets [18]. Activated platelets play a 
prominent task in a series of sequential events during the hemostasis and thrombosis 
as they are actively involved in cell based thrombin generation [19]. Auto/alloimmune 
response, genetic abnormalities and dengue fever causes thrombocytopenia contribute 
to thrombosis [20]. In addition, if thrombotic events occur in patients suffering from 
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atherosclerosis the ruptured atheroscleroticplaque end up in heart attack or stroke. 
Recent investigations also demonstrated the contribution of platelets in the initiation 
of atherosclerosis [21]. Above all, platelets do respond to the fibrinogen via 
interacting with integrin αIIbβ3 and GPIIb/IIIa surface fibrinogen receptor. 
Furthermore, JSNPs did not show hemolytic activity suggesting its non-toxic nature. 
Taken together JSNPs could be a valuable contender in the treatment of thrombotic 
disorders. 
In conclusion, this study reports the anticoagulant and antiplatelet activities of JSNPS. 
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