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Abstract

Thrombosis is one of the major causes of deathdwadke. It occurs due to imbalance between pro-
thrombotic and fibrinolytic pathway. The clot fortitm activates the endogenous fibrinolytic systéon,
conversion of plasminogen to plasmin. Plasmin ddggdhe fibrin clot, restoring blood flow to vitaigans.
Thus, fibrinolysis is a physiological mechanismigesd to remove intravascular thrombi while mainitag
vascular patency. Several fibrinolytic drugs sustS&eptokinase, recombinant t-PA and Reteplasasae
clinically, principally to reperfuse the occludedrenary artery in diseases such as angina pectoris.
However, these thrombolytics have many shortcomisageh enhanced risk of bleeding such as Gl
haemorrhage. Present study was carried out fouatrah of potato tuber carboxypeptidase inhibitanjch
is an inhibitor of thrombin activatable fibrinolgsinhibitor (TAFI) a newer target for fibrinolytidrugs
which inhibits the conversion of plasminogen tospin with other standard drugs like aspirin and
clopidogrel in models of thrombososis and coagoitati

.’Key Wwords: Thrombosis, potato tuber carboxypeptidase inhipitorombin activatable fibrinolysis
inhibitor, ferric chloride.

Introduction is converted to active TAFla by the action of
thrombin-thrombomodulin compl&xLevels of TAFI

Thrombin activatable fibrinolysis inhibitor (TAFI3 are elevated in a variety of thrombotic disease$ su

a Carboxypeptidase B like enzyme shows importa@s deep vein thrombosis and unstable arigindligh

role in regulation of fibrinolysfs It is synthesized in levels of plasma TAFI have also been reported in

liver and circulates in plasma (2.5pug/ml) as apther metabolic diseases that are associated with

inactive zymogen in a complex with plasminogerincreased thrombotic risk, including obesity and-no

and activated by trypsin, plasmin, & thrombin. TAFinsulin dependent diabetes mellitus (NIDDM) ",
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Therefore, inhibition of TAFla will provide an carboxypeptidases (including TAFI) and inhibiting
attractive profibrinolytic strategy. A 39-amino dci them in a strong competitive way with a Ki in the
protein PTCI is naturally occurring in potatoestthaanomolar rande
can form complexes with several metallo-
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Showing effect of TAFI in coagulation pathway Théssue factor—-dependent pathway is shown by graydiamg. Dashed lines
represent site of major inhibitors. ARs-antiplasmin; APC, activated protein C; FDP, fibrirsplit products; PAI, plasminogen
activator inhibitor; PC, protein C; PS, protein STAFI, thrombin-activatable fibrinolysis inhibitor; TFPI, tissue factor
pathway inhibitor; TM, thrombomodulin; TPA, tissuplasminogen activator; UK, urokinase.

Previous study suggested that, PTCI potentiatpartially degraded by plasniinAspirin alters the
fibrinolysis by inhibiting TAFla-dependent removabalance  between TXA which  promotes
of C-terminal lysine residues exposed on fibriaggregation,and P&lwhich inhibits it. Aspirin
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inactivates cyclooxygenase acting mainly on tHeTCIl and human recombinant thrombomodulin were
constitutive form of COX-1 by irreversibly purchased from Sigma Chemical, St. Louis, Mo.,
acetylating a serine residue in its active *8iféis USA, and American Diagnostica, Stamford, Conn.,
reduces both TXAsynthesis in platelets and BRGIUSA, respectively. tPA (Actilyse) was procured
synthesis in endothelium. Vascular endothelialscelirom Boehringer Ingelheim, bovine thrombin from
however, can synthesize new enzyme where&$, Media, India clopidogrel and aspirin from zydus
platelets cannot. After administration of aspirimesearch centre Ahemdabad.

TXA, synthesis does not recover until the affected

cohort of platelets is replaced in 7-10 days$:eCl;induced thrombosis model in rats

Clopidogrel inhibits ADP induced inhibition of FeCk -induced chemical injury was used as a model
adenylate cyclase, which leads to elevation of cAMS arterial thrombosis®. Rats were anaesthetized
levels in the platelets. ElevateAMP levels reduces with urethane (1.25 g/ kg, i.p.) and secured inrsip
platelet reactivity by decreasing agonist binding fposition. A midline cervical incision was made on
platelet membrane receptors, by inhibiting th#ne ventral side of the neck, and left carotid ragrte
generation of activating signal molecules in theas isolated by blunt dissection. A 2*3 mm strip of
phosphoinositide pathway, reducing the intracellul&/hatman filter paper No. 1 saturated with 35%
calcium concentration by stimulating thgw/v) FeCk was placed on the carotid artery for 5
sequestration of calcium into the dense tubulamnin. A temperature probe (Thermalert-THS,
system and calcium efflux, and inhibiting myosifPhysitemp Instruments Inc., Clifton, N.J., USA) was
light chain kinase activity. By blocking the ADPplaced distal to filter paper to monitor the
receptor, clopidogrel inhibits the binding oftemperature of carotid artery. A sudden decrease in
fibrinogen to its platelet receptor, the glycopnote temperature (about 2 ° C) was taken as an inditatio
GP IIb/llla** *% 13 The current study was undertakenf cessation of blood flow as a consequence to
to investigate the anti-thrombotic activity of PTi@l thrombus formation. Time to occlusion (TTO) was

various model of thrombosis. defined as the time from Feipplication to time of
thrombus formatiol?" ' A cutoff time was fixed at

Materials and Methods 60 min in case no thrombus formation was seen in

Animals drug-treated animals. The study design for EeCl

Eight- to ten-week-old male Wistar rats (250-300 dfpduced arterial thrombosis included groups of
were used in this study. The animals were kept @nimals. Group one (n = 6) received saline i.v. 30
individually ventilated cages in a room withmin prior to FeG application. PTCI was dissolved
controlled temperature (23 + 2 ° C), lighting (12 in saline for i.v. administration. Group two (n =
h light-dark cycle) and relative humidity (55 + 1p% 6/dose) was administered PTCI (0.5, 1, 2, 4 mg/kg,
Animals had free access to standard rat chow aid) 30 min. Group three (n=6/dose) received
water. The experiment was conducted in accordarggpirin (5, 10, 25, 50 mg/kg, po) as methyl cebelo
with the protocol approved by Institutional anima$uspension (0.5%) and group-4 (n=6/dose) received
ethical committee, Zydus Research Centre, India . clopidogrel (3, 5, 10 mg/kg, po) dissolved in salin
Chemical Reagents
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at 30 min, 90 min and 120 min respectively prior t470nm. Incubating the plasma with optimal amount

FeCkapplication of phospholipids and a surface activator activates
factors of the intrinsic coagulation system. The
Bleeding Time Using Tail Transection Test addition of calcium ions triggers the coagulation

Male Wistar rats were anaesthetized with urethapeocess, and the clotting time is then measured in

(1.25 g/kg, i.p.) and their tails were cleaned witBeconds. In this method @5plasma was added into
sallne._Talls were transected 2 mm from_ the t'mW't:uvette. 28l aPTT (Contains negatively charged
a sterile surgical scalpel blade and immediatephospholipids i.e., kaolin) was added to plasma and
immersed in a test tube filled with normal S&'Inﬁ]cubated exacﬂy for 5 minutes. Cuvette was
malntalned at 37 ° C Bleedlng time was aSSGSSGd“%':therred to measunng pOSItlonlmEprewarmed

the time from the transaction of tail tip 10 thegicjum chloride was added and the result was
cessation of blood flow. In the case the bleedinggisplayed in seconds

did not stop, a maximum cutoff bleeding time was
fixed at 30 min. This study included three groups gx-vivo clot lysis assay

animals. Group one (n = 6), received vehicle if. 3z \hite clot was formed in citrated plasma by
min prior to tail bleeding test. Group two (N =¥8}S treating plasma with thrombin, thrombomodulin,
administered PTCI (4 mg/kg, i.v.) 30 min prior Qg calcium chloride. The time to lysis of thistclo
tail bleeding test. Group three (n = 6) receivegye to inhibition of TAFla by the addition of PTCI
aspirin (200 mg/kg, po) 90 min prior to tail bleegi \yas measured at different concentrations of PTCI in
test and Group four (n = 6) received clopidogrél (Iprescence of t-PA. Plasma was added into different
mg/kg, po) 120 min prior to tail bleeding test. wells of a microplate ( 1%). In the control well
Activated partial thromboplastin time (APTT) plasma was treated with HEPES buffer,

determination :
g . thrombomodulin (10 pl), t-PA (6.5 pl) and
Drugs (aspirin, 200 mg/kg PO, clopqugreI, 10 mg/k rombin-Calcium chloride solution (3@l). Test
EO andf P1t'CdI 4 mlg/kg '\ll) v\\//\(/a_r? admtlnlste_rgd fﬁ_ asma samples contained all of the above alongwith
ours fasted male male Wistar rats (n=6). After ifferent doses of PTCI. The total volume in thdlwe

hours of drug administration blood samples were_ .
collected from anaesthetized rat (pentobarbital, Yeas fixed at 12Qul. The buffer volume was changed

mg/kg, i..p), into a 1ml-microfuge tubes Containingccordlng to the increasing volume of PTCI stock
i

an anticoagulant sodium citrate solution (3.8%) plution to maintain well volume_ at 12@”6
(9:1) ratio. Centrifuge the citrated blood sampaés Absorbance was measured for 120 mins at 405°nm.
15009 for 15 min at room temperature, Supernatant

plasma was carefully transferred into otheé
microfuge tube for estimation by turbidity method
The thrombin-catalyzed conversion of fibrinogen t

tatistical Analysis

Results were expressed as mean + SEM. Effect of

fibrin is the final reaction in the ‘(:oagulationf:‘rrCI on TTO, PT, aPTT, and bleeding time were
comparedusing a one-way analysis of variance

cascadé®. Fibrin formation results in an increase i'?ollowed by Dunnett's tests using Graph Pad Prism
turbidity, which is detected by photometer aéoftware
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compared to control (Fig:3). While PTCI shows
Re Su[tg significant effect at 4 mg/kg comparative to cohtro

(Fig;4).

Sn bleeding time experiment , aspirin (200mg/kg)
Qnd clopidogrel (10 mg/kg) exhibited significant
ncrease in bleeding time while PTCI failed to ieac
fhe level of significance when compared to cdntro
Fig:5). In aPTT assay, all the tested drugs ditd no

Aspirin exhibited dose dependent effect in ferri
chloride induced thrombosis in rats tested at 2b a
50 mg/kg. Aspirin significantly increased th
occlusion time when compared to control grou
(Fig: 2). In similar pattern to aspirin , Clopidegr
shows dose dependent effect in ferric chlori

; . - owed any significant effect (Fig: 6). In clotiby/s
'“duc_ed _thromb0_5|s at 3, 5. and 10 ”.‘g’kg .'nd'cat%%say, PTCI shows significant effect at O.8gmL
by significant increase in occlusion time as

comaparative to control (Fig: 7)
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Figure?2 Figure3
Effect of Aspirin in FeClLzinduced. The column Effect of Clopidogrel in FeCl; induced model.
bar represent mean occlusion time .**p<0.01 vs The column bar represent mean occlusion time
control. n=6 **p<0.01 vs control, *p<0.05 vs control. n=6
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Effect of PTCI in FeCLs induced model. The Effect of Aspirin, Clopidogreel and PTCI in
column bar represent mean occlusion time  activated partial thromboplastin model model
**p<0.01 vs control . n=6
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Effect of Aspirin, Clopidogreel and PTCI in
bleeding time model model. Each bar graph
shows mean + sem.* shows p<0.01 from control.

Effect of Aspirin, Clopidogreel and PTCI in
bleeding time model model. Each bar graph
shows mean+_ sem.** shows p<0.01 from
control.
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Discussion

In the current study, PTCI shows significant and

dose dependent effect in ferric chloride induced
thrombosis model and Ex-vivo clot lysis assay
which is as per the hypothesis because it affects
fibinolytic cascade alone. While in bleeing time,

aPTT studies it shows no significant effect with

respect to control, also as per the hypothesis
because these models involve only coagulation
pathway.

In FeCk induce thrombosis model 35% Fe@ir

5 min is used because at lower concentration
(32%) it shows no consistent effect and at 30 %
there is no clot formatin at all. In this model
aspirin, clopidogrel and PTCI shows dose
dependent response, Aspirin and Clopidogrel
prove to be very effective drug. These drugs
inhibit formation of clot while PTCI act by lysis
of clot.

In bleeding time model PTCI not shows any
significant effect on this model because thereois n
or very less role of fibrinolytic pathway in this
model. In the determination of aPTT not any drug
shows significant increase in aPTT

Conclusion

TAFI has multiple biological effects that include
platelet activation, proinflammatory mediation,
leukocyte modulation, prothrombotic effect, and
endothelial modulation so TAFI can be a
important target for various thrombotic disorders,
diabetes, obesity and other heart related disarders
Its level can be decrease by PTCI significantly
comparative to control.

www.ijpbs.net

Effect of PTCI can be increase by using
intravenous infusion of t-PA. furher studies are
going on to evaluate the inhibitors of TAFI in
models like in-vitro clot lysis assay. Various
companies are working on different TAFI
inhibitors and some major players in this field
such as AstraZeneca, Bayer Schering Pharma,
Boehringer Ingelheim, Daiichi Sankyo, Pfizer
Sanofi-Aventis, Wyeth.
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