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‭Abstract‬
‭Coagulopathy‬ ‭is‬ ‭a‬ ‭growing‬‭global‬‭health‬‭concern,‬‭often‬‭associated‬‭with‬‭conditions‬‭such‬

‭as‬ ‭hypertension‬ ‭and‬ ‭diabetes,‬ ‭which‬ ‭increase‬ ‭the‬ ‭risk‬ ‭of‬ ‭thrombotic‬ ‭events‬ ‭like‬ ‭deep‬ ‭vein‬
‭thrombosis‬ ‭and‬ ‭pulmonary‬ ‭embolism.‬ ‭Current‬ ‭anticoagulant‬ ‭therapies,‬ ‭including‬ ‭warfarin‬ ‭and‬
‭heparin,‬‭are‬‭effective‬‭but‬‭pose‬‭risks‬‭such‬‭as‬‭bleeding‬‭complications‬‭and‬‭require‬‭close‬‭monitoring‬
‭(Harter‬‭et‬‭al.,‬‭2015).‬‭This‬‭study‬‭explored‬‭the‬‭anticoagulant‬‭potential‬‭of‬‭Periwinkle‬‭(‬‭Catharanthus‬
‭roseus‬‭),‬‭a‬‭medicinal‬‭plant‬‭traditionally‬‭used‬‭to‬‭manage‬‭high‬‭blood‬‭pressure‬‭and‬‭diabetes.‬‭Rich‬‭in‬
‭bioactive‬ ‭compounds‬ ‭like‬ ‭alkaloids‬ ‭and‬ ‭flavonoids,‬ ‭periwinkle‬ ‭has‬ ‭the‬ ‭potential‬ ‭to‬ ‭influence‬
‭blood‬‭coagulation‬‭pathways.‬‭An‬‭in‬‭vitro‬‭experiment‬‭was‬‭conducted‬‭using‬‭human‬‭plasma‬‭samples‬
‭from‬ ‭females‬ ‭aged‬ ‭18‬ ‭to‬ ‭21‬ ‭years‬ ‭with‬ ‭blood‬ ‭type‬ ‭A.‬ ‭Ethanol-extracted‬ ‭periwinkle‬ ‭leaf‬ ‭was‬
‭tested‬ ‭at‬ ‭three‬ ‭concentrations‬‭(0.05‬‭g/100‬‭mL,‬‭0.1‬‭g/100‬‭mL,‬‭and‬‭0.2‬‭g/100‬‭mL)‬‭to‬‭evaluate‬‭its‬
‭effect‬ ‭on‬ ‭Prothrombin‬ ‭Time‬ ‭(PT)‬ ‭and‬‭Activated‬‭Partial‬‭Thromboplastin‬‭Time‬‭(aPTT).‬‭Distilled‬
‭water‬‭served‬‭as‬‭the‬‭negative‬‭control,‬‭while‬‭garlic‬‭extract‬‭was‬‭used‬‭as‬‭the‬‭positive‬‭control.‬‭Results‬
‭showed‬‭that‬‭the‬‭0.2‬‭g/100‬‭mL‬‭concentration‬‭had‬‭the‬‭most‬‭pronounced‬‭anticoagulant‬‭effect,‬‭with‬
‭mean‬ ‭PT‬ ‭value‬ ‭of‬ ‭26.6‬ ‭seconds‬ ‭and‬ ‭mean‬ ‭aPTT‬ ‭value‬ ‭of‬ ‭53.3‬ ‭seconds,‬ ‭respectively.‬ ‭Lower‬
‭concentrations‬ ‭namely‬ ‭0.1g/100‬ ‭mL‬ ‭yielded‬ ‭a‬ ‭mean‬ ‭PT‬ ‭of‬ ‭19.3‬ ‭seconds‬ ‭and‬ ‭aPTT‬ ‭of‬ ‭43.7‬
‭seconds,‬ ‭while‬ ‭0.05g/100‬ ‭mL‬ ‭yielded‬ ‭a‬ ‭mean‬ ‭PT‬ ‭of‬ ‭17.5‬ ‭seconds‬ ‭and‬ ‭aPTT‬‭of‬‭43.7‬‭seconds,‬
‭which‬‭showed‬‭shorter‬‭clotting‬‭times,‬‭confirming‬‭a‬‭dose-dependent‬‭response.‬‭Statistical‬‭analysis‬
‭indicated‬ ‭significant‬ ‭differences‬ ‭between‬ ‭experimental‬ ‭and‬ ‭control‬ ‭groups,‬ ‭particularly‬ ‭at‬ ‭the‬
‭highest‬ ‭concentration‬ ‭(p‬ ‭<‬ ‭0.00005).‬ ‭These‬ ‭findings‬ ‭suggest‬ ‭that‬ ‭Catharanthus‬ ‭roseus‬ ‭extract‬
‭exhibits‬ ‭promising‬ ‭anticoagulant‬‭activity‬‭and‬‭may‬‭serve‬‭as‬‭a‬‭natural‬‭alternative‬‭to‬‭conventional‬
‭anticoagulants, warranting further investigation in clinical settings.‬
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‭1. Introduction‬
‭Catharanthus‬ ‭roseus‬‭,‬ ‭also‬ ‭known‬ ‭as‬ ‭periwinkle‬ ‭or‬ ‭Tsitsirika‬ ‭for‬ ‭its‬ ‭local‬ ‭name,‬ ‭is‬ ‭a‬

‭perennial‬ ‭species‬ ‭of‬ ‭flowering‬ ‭plant‬ ‭in‬ ‭the‬ ‭family‬ ‭Apocynaceae.‬ ‭It‬ ‭was‬ ‭formerly‬ ‭in‬ ‭the‬ ‭genus‬
‭Vinca‬‭as‬‭Vinca‬‭rosea.‬‭It‬‭is‬‭an‬‭erect,‬‭smooth‬‭or‬‭slightly‬‭hairy,‬‭simple‬‭or‬‭slightly‬‭branched‬‭plant,‬‭30‬
‭to‬‭50‬‭centimeters‬‭high.‬‭Stems‬‭are‬‭somewhat‬‭woody.‬‭Leaves‬‭are‬‭oblong,‬‭4‬‭to‬‭7‬‭centimeters‬‭long,‬
‭rounded‬ ‭at‬ ‭the‬ ‭tip,‬‭and‬‭pointed‬‭at‬‭the‬‭base.‬‭Flowers‬‭are‬‭white,‬‭pink,‬‭or‬‭red,‬‭or‬‭variegated‬‭white‬
‭and‬ ‭red,‬ ‭3.5‬ ‭cm‬ ‭to‬ ‭5‬ ‭centimeters‬‭across,‬‭borne‬‭in‬‭the‬‭axils‬‭of‬‭the‬‭leaves.‬‭Calyx‬‭lobes‬‭are‬‭green‬
‭and‬‭very‬‭slender.‬‭about‬‭4‬‭millimeters‬‭long.‬‭Corolla-tube‬‭is‬‭slender,‬‭2.5‬‭to‬‭3‬‭centimeters‬‭long,‬‭and‬
‭pale‬‭green;‬‭the‬‭limb‬‭is‬‭spreading‬‭with‬‭obliquely‬‭obovate‬‭lobes‬‭1.7‬‭to‬‭2.5‬‭centimeters‬‭wide.‬‭Fruit‬
‭is‬ ‭a‬ ‭hairy‬ ‭and‬ ‭cylindrical‬ ‭follicle,‬ ‭2‬ ‭to‬ ‭3‬ ‭centimeters‬ ‭long‬ ‭(‬‭Tsitsirika‬‭/Periwinkle/‬‭Catharanthus‬
‭Roseus‬‭: Herbal Medicinal Plants/ Philippine Alternative Medicine, 2023).‬

‭Coagulopathy‬ ‭contributed‬ ‭to‬ ‭considerable‬ ‭morbidity‬ ‭and‬ ‭mortality‬ ‭worldwide.‬ ‭Millions‬
‭experience‬ ‭bleeding‬ ‭episodes,‬ ‭and‬ ‭underlying‬ ‭conditions‬ ‭like‬‭hypertension‬‭and‬‭diabetes,‬‭which‬
‭are‬ ‭leading‬ ‭causes‬ ‭of‬ ‭death‬ ‭in‬ ‭the‬ ‭Philippines,‬ ‭exacerbate‬‭the‬‭risk‬‭of‬‭thrombosis.‬‭Conventional‬
‭treatments‬ ‭for‬ ‭Thromboembolic‬ ‭Diseases,‬ ‭such‬ ‭as‬ ‭deep-vein‬ ‭thrombosis‬ ‭and‬ ‭pulmonary‬
‭embolism,‬ ‭rely‬ ‭on‬‭anticoagulants‬‭like‬‭warfarin‬‭and‬‭heparins.‬‭While‬‭effective,‬‭these‬‭drugs‬‭come‬
‭with‬ ‭a‬ ‭significant‬ ‭drawback,‬ ‭the‬ ‭risk‬ ‭of‬ ‭bleeding‬ ‭complications.‬ ‭This‬ ‭necessitates‬ ‭careful‬
‭monitoring‬ ‭and‬ ‭limits‬ ‭their‬ ‭widespread‬ ‭use.‬ ‭Due‬ ‭to‬ ‭the‬ ‭limitations‬ ‭of‬ ‭existing‬ ‭treatments,‬ ‭this‬
‭leads‬‭us‬‭to‬‭Catharanthus‬‭roseus‬‭,‬‭commonly‬‭known‬‭as‬‭periwinkle.‬‭Traditionally,‬‭it’s‬‭been‬‭used‬‭to‬
‭manage‬ ‭conditions‬ ‭like‬ ‭high‬ ‭blood‬ ‭pressure‬ ‭and‬ ‭diabetes.‬ ‭Periwinkle‬ ‭is‬ ‭rich‬ ‭in‬ ‭bioactive‬
‭compounds,‬ ‭including‬ ‭alkaloids‬ ‭and‬ ‭flavonoids,‬ ‭that‬ ‭have‬ ‭the‬ ‭potential‬ ‭to‬ ‭influence‬ ‭the‬ ‭blood‬
‭coagulation pathways.‬

‭Thromboembolic‬ ‭disorders,‬ ‭such‬ ‭as‬ ‭deep‬ ‭vein‬ ‭thrombosis‬ ‭(DVT)‬ ‭and‬ ‭pulmonary‬
‭embolism‬ ‭(PE),‬ ‭pose‬ ‭serious‬ ‭health‬ ‭risks‬ ‭due‬ ‭to‬ ‭abnormal‬ ‭blood‬ ‭clot‬ ‭formation‬ ‭that‬‭can‬‭block‬
‭blood‬ ‭flow‬ ‭to‬ ‭vital‬ ‭organs,‬ ‭leading‬ ‭to‬ ‭complications‬ ‭like‬ ‭stroke,‬ ‭organ‬ ‭damage,‬ ‭or‬ ‭death.‬ ‭To‬
‭reduce‬‭morbidity‬‭and‬‭mortality,‬‭anticoagulant‬‭therapies—including‬‭warfarin,‬‭heparins,‬‭and‬‭factor‬
‭Xa‬ ‭inhibitors—are‬ ‭essential‬ ‭for‬ ‭both‬ ‭preventing‬ ‭clot‬ ‭formation‬ ‭in‬ ‭high-risk‬ ‭populations‬ ‭(e.g.,‬
‭patients‬ ‭with‬ ‭atrial‬ ‭fibrillation,‬ ‭artificial‬ ‭heart‬ ‭valves,‬ ‭or‬ ‭undergoing‬ ‭surgery)‬ ‭and‬ ‭treating‬
‭existing‬ ‭clots‬ ‭to‬ ‭prevent‬ ‭progression‬ ‭and‬ ‭recurrence.‬ ‭Without‬ ‭timely‬ ‭intervention,‬
‭thromboembolism‬ ‭can‬ ‭cause‬ ‭long-term‬ ‭issues‬ ‭such‬ ‭as‬‭post-thrombotic‬‭syndrome,‬‭chronic‬‭pain,‬
‭and‬‭swelling,‬‭significantly‬‭affecting‬‭patients’‬‭quality‬‭of‬‭life.‬‭Therefore,‬‭effective‬‭prevention‬‭and‬
‭treatment‬ ‭strategies‬ ‭are‬ ‭critical‬ ‭to‬ ‭managing‬ ‭these‬ ‭life-threatening‬ ‭conditions‬ ‭and‬ ‭minimizing‬
‭their burden on patients and healthcare systems.‬

‭From‬ ‭a‬ ‭healthcare‬ ‭perspective,‬ ‭effective‬ ‭prevention‬ ‭and‬ ‭treatment‬ ‭of‬ ‭thromboembolic‬
‭disorders‬ ‭help‬ ‭reduce‬ ‭the‬ ‭economic‬ ‭burden‬ ‭linked‬ ‭to‬ ‭extended‬ ‭hospital‬ ‭stays,‬ ‭emergency‬‭care,‬
‭and‬ ‭rehabilitation.‬ ‭Conventional‬ ‭anticoagulant‬ ‭therapies,‬ ‭such‬ ‭as‬ ‭warfarin,‬ ‭require‬ ‭careful‬
‭management‬ ‭to‬ ‭balance‬ ‭bleeding‬ ‭risks‬ ‭with‬ ‭therapeutic‬ ‭benefits,‬ ‭often‬ ‭necessitating‬ ‭close‬
‭monitoring‬ ‭like‬ ‭INR‬ ‭testing.‬ ‭Alongside‬‭these‬‭traditional‬‭treatments,‬‭there‬‭is‬‭growing‬‭interest‬‭in‬
‭complementary‬‭and‬‭alternative‬‭medicine‬‭(CAM)‬‭approaches,‬‭driven‬‭by‬‭the‬‭complexities‬‭and‬‭side‬
‭effects‬ ‭of‬ ‭conventional‬ ‭drugs.‬ ‭Eastern‬ ‭medical‬ ‭systems‬ ‭like‬ ‭Traditional‬ ‭Chinese‬ ‭Medicine‬ ‭and‬
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‭Ayurveda‬ ‭offer‬ ‭holistic‬ ‭treatments‬ ‭using‬ ‭natural‬ ‭remedies—such‬ ‭as‬ ‭turmeric,‬ ‭ginger,‬ ‭and‬
‭garlic—with‬ ‭anticoagulant‬ ‭and‬ ‭circulation-enhancing‬ ‭properties,‬ ‭often‬ ‭accompanied‬ ‭by‬
‭mind-body‬ ‭practices‬ ‭like‬ ‭meditation,‬ ‭yoga,‬ ‭and‬ ‭acupuncture‬ ‭that‬ ‭support‬ ‭stress‬ ‭reduction‬ ‭and‬
‭blood‬ ‭flow‬ ‭regulation.‬ ‭These‬ ‭CAM‬ ‭modalities‬ ‭may‬ ‭present‬ ‭fewer‬‭side‬‭effects,‬‭improve‬‭patient‬
‭adherence,‬‭and‬‭enhance‬‭quality‬‭of‬‭life,‬‭especially‬‭in‬‭cultures‬‭where‬‭holistic‬‭medicine‬‭is‬‭culturally‬
‭embraced.‬ ‭While‬ ‭conventional‬ ‭anticoagulants‬ ‭remain‬ ‭essential‬ ‭for‬ ‭preventing‬ ‭serious‬
‭complications,‬ ‭integrating‬ ‭CAM‬ ‭offers‬ ‭multifaceted‬ ‭strategies‬ ‭to‬ ‭manage‬ ‭thromboembolic‬
‭disorders more comprehensively.‬

‭The‬ ‭study‬ ‭of‬ ‭the‬ ‭anticoagulant‬‭effects‬‭of‬‭periwinkle‬‭(Catharanthus‬‭roseus)‬‭is‬‭significant‬
‭due‬ ‭to‬ ‭its‬ ‭potential‬ ‭to‬ ‭address‬ ‭coagulopathy,‬ ‭a‬ ‭common‬ ‭and‬ ‭serious‬ ‭condition‬ ‭in‬ ‭critically‬ ‭ill‬
‭patients‬ ‭that‬ ‭can‬ ‭lead‬ ‭to‬ ‭bleeding‬ ‭and‬ ‭thrombotic‬ ‭complications‬ ‭such‬ ‭as‬ ‭deep‬ ‭vein‬ ‭thrombosis‬
‭(DVT),‬ ‭pulmonary‬ ‭embolism‬ ‭(PE),‬ ‭and‬ ‭disseminated‬ ‭intravascular‬ ‭coagulation‬ ‭(DIC).‬ ‭These‬
‭thromboembolic‬ ‭diseases‬ ‭complicate‬ ‭patient‬ ‭management‬ ‭and‬ ‭increase‬ ‭mortality‬ ‭risk,‬
‭highlighting‬‭the‬‭need‬‭for‬‭safer‬‭anticoagulant‬‭therapies.‬‭While‬‭current‬‭synthetic‬‭anticoagulants‬‭are‬
‭effective,‬ ‭their‬ ‭use‬ ‭is‬ ‭often‬ ‭limited‬ ‭by‬ ‭severe‬ ‭side‬ ‭effects‬ ‭like‬ ‭bleeding.‬ ‭Periwinkle,‬ ‭rich‬ ‭in‬
‭bioactive‬ ‭phytochemicals,‬ ‭offers‬ ‭a‬ ‭promising‬ ‭complementary‬ ‭and‬ ‭alternative‬ ‭medicine‬ ‭(CAM)‬
‭option,‬ ‭potentially‬ ‭influencing‬ ‭blood‬ ‭coagulation‬ ‭pathways‬ ‭with‬‭fewer‬‭adverse‬‭effects.‬‭Its‬‭long‬
‭history‬ ‭of‬ ‭medicinal‬ ‭use‬ ‭and‬ ‭emerging‬ ‭research‬ ‭into‬ ‭its‬ ‭anticoagulant‬ ‭properties‬‭align‬‭with‬‭the‬
‭broader‬‭goal‬‭of‬‭developing‬‭safer,‬‭plant-based‬‭treatments‬‭for‬‭coagulation‬‭disorders,‬‭addressing‬‭the‬
‭limitations‬ ‭of‬ ‭conventional‬ ‭drugs‬ ‭and‬ ‭meeting‬ ‭the‬ ‭urgent‬ ‭need‬ ‭for‬ ‭effective‬ ‭therapies‬ ‭in‬
‭conditions such as COVID-19-associated coagulopathy.‬

‭2. Objectives‬
‭The‬‭primary‬‭objective‬‭of‬‭this‬‭study‬‭is‬‭to‬‭evaluate‬‭the‬‭anticoagulant‬‭property‬‭of‬‭Periwinkle‬

‭(Catharanthus‬ ‭roseus)‬ ‭leaf‬ ‭extract‬ ‭formulated‬ ‭as‬ ‭a‬ ‭solution.‬ ‭Specifically,‬ ‭the‬ ‭study‬ ‭aims‬ ‭to‬
‭determine‬ ‭the‬ ‭most‬‭effective‬‭concentration‬‭among‬‭0.05g/100mL,‬‭0.1g/100mL,‬‭and‬‭0.2g/100mL‬
‭in‬ ‭terms‬ ‭of‬ ‭prolonged‬ ‭Prothrombin‬ ‭Time‬ ‭(PT)‬ ‭and‬ ‭Activated‬ ‭Partial‬ ‭Thromboplastin‬ ‭Time‬
‭(aPTT).‬ ‭It‬ ‭also‬ ‭seeks‬ ‭to‬ ‭assess‬ ‭whether‬ ‭there‬ ‭is‬ ‭a‬ ‭significant‬ ‭difference‬ ‭in‬ ‭the‬ ‭anticoagulant‬
‭activity‬ ‭among‬ ‭the‬ ‭experimental‬ ‭groups‬ ‭treated‬ ‭with‬ ‭Periwinkle‬ ‭extract,‬ ‭the‬ ‭positive‬ ‭control‬
‭group‬‭using‬‭Garlic‬‭extract,‬‭and‬‭the‬‭negative‬‭control‬‭group‬‭using‬‭distilled‬‭water.‬‭Furthermore,‬‭the‬
‭study‬ ‭intends‬ ‭to‬ ‭evaluate‬ ‭the‬ ‭physicochemical‬ ‭characteristics‬ ‭of‬ ‭the‬ ‭most‬ ‭effective‬ ‭Periwinkle‬
‭extract solution by analyzing its specific gravity, pH, color, odor, and clarity.‬

‭3. Materials and Methods‬
‭This‬ ‭section‬‭lays‬‭out‬‭the‬‭materials‬‭and‬‭method‬‭in‬‭the‬‭determination‬‭of‬‭the‬‭anticoagulant‬

‭properties‬ ‭of‬ ‭the‬ ‭Periwinkle‬ ‭(Catharanthus‬ ‭Roseus)‬ ‭Leaf‬ ‭Extract.‬ ‭This‬ ‭section‬ ‭included‬ ‭the‬
‭processes‬‭that‬‭were‬‭involved‬‭in‬‭the‬‭study,‬‭including‬‭the‬‭research‬‭design,‬‭population‬‭and‬‭locale‬‭of‬
‭the study, data gathering tools, data gathering procedures, and the treatment of data.‬
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‭Research Design‬
‭An‬‭experimental‬‭research‬‭design‬‭was‬‭utilized‬‭to‬‭determine‬‭the‬‭anticoagulant‬‭property‬‭of‬

‭Periwinkle‬ ‭(Catharanthus‬‭roseus)‬‭extract‬‭formulated‬‭as‬‭a‬‭solution.‬‭The‬‭experimental‬‭method‬‭in‬
‭educational‬ ‭research‬ ‭is‬ ‭the‬ ‭application‬ ‭and‬ ‭adaptation‬ ‭of‬ ‭the‬ ‭classical‬ ‭method‬ ‭of‬
‭experimentation.‬ ‭It‬ ‭is‬ ‭a‬ ‭scientific‬ ‭method‬ ‭of‬ ‭conducting‬ ‭research‬ ‭in‬ ‭which‬ ‭one‬ ‭or‬ ‭more‬
‭independent‬‭variables‬‭will‬‭be‬‭altered‬‭and‬‭applied‬‭to‬‭one‬‭or‬‭more‬‭dependent‬‭variables‬‭in‬‭order‬‭to‬
‭determine‬‭their‬‭influence‬‭on‬‭the‬‭latter.‬‭It‬‭is‬‭an‬‭attempt‬‭by‬‭the‬‭researchers‬‭to‬‭maintain‬‭control‬‭over‬
‭all‬‭factors‬‭that‬‭may‬‭affect‬‭the‬‭result‬‭of‬‭an‬‭experiment.‬‭The‬‭researcher‬‭will‬‭attempt‬‭to‬‭determine‬‭or‬
‭predict what may occur (Zubair, 2023).‬

‭Collection, Preparation, and Extraction of the Plant Sample‬
‭The‬‭plant‬‭sample‬‭used‬‭for‬‭this‬‭study,‬‭Periwinkle‬‭(‬‭Catharanthus‬‭roseus‬‭),‬‭specifically,‬‭the‬

‭leaves‬ ‭were‬ ‭collected‬ ‭in‬‭San‬‭Cristobal,‬‭Bangar,‬‭La‬‭Union‬‭where‬‭the‬‭sample‬‭is‬‭widely‬‭available‬
‭and‬ ‭abundant.‬ ‭This‬ ‭location‬ ‭was‬ ‭chosen‬ ‭due‬ ‭to‬ ‭the‬ ‭presence‬ ‭of‬ ‭lush‬ ‭vegetation‬ ‭and‬ ‭suitable‬
‭climate,‬ ‭as‬ ‭periwinkle‬ ‭plants‬ ‭thrive‬ ‭in‬ ‭moderate‬‭temperatures‬‭between‬‭60–75°F‬‭(15–23°C)‬‭and‬
‭perform‬‭well‬‭in‬‭average‬‭humidity‬‭levels.‬‭To‬‭ensure‬‭sample‬‭reliability‬‭and‬‭prevent‬‭contamination,‬
‭periwinkle‬‭leaves‬‭were‬‭handpicked‬‭using‬‭sterile‬‭gloves‬‭and‬‭transported‬‭in‬‭sterile‬‭paper‬‭bags.‬‭The‬
‭leaves‬ ‭were‬ ‭air-dried‬ ‭for‬ ‭two‬‭days,‬‭then‬‭oven-dried‬‭at‬‭40°C‬‭for‬‭6–8‬‭hours‬‭to‬‭preserve‬‭sensitive‬
‭bioactive‬ ‭compounds‬ ‭like‬ ‭flavonoids‬ ‭and‬ ‭alkaloids‬ ‭while‬ ‭effectively‬ ‭removing‬ ‭moisture‬ ‭to‬
‭prevent‬ ‭microbial‬ ‭growth.‬ ‭This‬ ‭optimized‬ ‭drying‬ ‭process‬ ‭balanced‬ ‭dehydration‬ ‭with‬ ‭minimal‬
‭nutrient‬‭loss.‬‭Finally,‬‭the‬‭dried‬‭leaves‬‭were‬‭ground‬‭into‬‭a‬‭fine‬‭powder‬‭using‬‭clean‬‭equipment‬‭and‬
‭stored‬ ‭in‬ ‭airtight‬ ‭containers‬ ‭to‬ ‭maintain‬ ‭quality‬ ‭and‬ ‭prevent‬ ‭moisture‬ ‭absorption‬ ‭(Drugs.com,‬
‭2024;‬ ‭Dubey,‬ ‭Shukla,‬ ‭Hussain,‬ ‭&‬ ‭Tasin,‬ ‭2023;‬ ‭ElGamal‬ ‭et‬‭al.,‬‭2023;‬‭John‬‭Innes‬‭Centre,‬‭2021;‬
‭RxList, 2021; Sorraia, 2018).‬

‭The‬‭powdered‬‭periwinkle‬‭leaves‬‭were‬‭soaked‬‭in‬‭70%‬‭ethanol,‬‭then‬‭filtered‬‭to‬‭obtain‬‭the‬
‭extract.‬‭This‬‭filtrate‬‭was‬‭concentrated‬‭using‬‭a‬‭rotary‬‭evaporator,‬‭where‬‭the‬‭solution‬‭was‬‭placed‬‭in‬
‭a‬ ‭pre-weighed‬ ‭flask‬‭connected‬‭to‬‭a‬‭cooled‬‭condenser.‬‭Under‬‭partial‬‭vacuum‬‭and‬‭gentle‬‭rotation‬
‭in‬‭a‬‭water‬‭bath,‬‭the‬‭ethanol‬‭solvent‬‭evaporated‬‭and‬‭was‬‭collected,‬‭with‬‭careful‬‭measures‬‭taken‬‭to‬
‭prevent‬‭splashing‬‭and‬‭bumping.‬‭After‬‭evaporation,‬‭the‬‭flask‬‭was‬‭kept‬‭under‬‭reduced‬‭pressure‬‭to‬
‭remove‬ ‭any‬ ‭remaining‬ ‭solvent.‬ ‭The‬ ‭resulting‬ ‭residue‬‭was‬‭weighed‬‭and‬‭used‬‭for‬‭phytochemical‬
‭analysis and testing of its anticoagulant properties.‬

‭Confirmatory Testing of the Constituents Plant Sample‬
‭The‬ ‭researchers‬ ‭performed‬ ‭phytochemical‬ ‭analysis‬ ‭as‬‭a‬‭confirmatory‬‭test‬‭on‬‭Periwinkle‬

‭(‬‭Catharanthus‬ ‭roseus‬‭)‬ ‭to‬ ‭determine‬ ‭the‬ ‭constituents‬ ‭present‬ ‭in‬ ‭the‬ ‭plant‬ ‭sample,‬ ‭including‬
‭alkaloids‬ ‭and‬ ‭flavonoids.‬ ‭The‬ ‭presence‬ ‭of‬ ‭alkaloids‬ ‭was‬ ‭confirmed‬ ‭by‬ ‭conducting‬ ‭Mayer's,‬
‭Wagner's,‬‭and‬‭Hager's‬‭tests.‬‭Flavonoids‬‭were‬‭detected‬‭through‬‭the‬‭Alkaline‬‭reagent‬‭test‬‭and‬‭the‬
‭Lead Acetate test.‬‭(Appendix H and Appendix I)‬
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‭Treatment Groups‬
‭The‬ ‭study‬ ‭involved‬ ‭five‬ ‭treatment‬ ‭groups‬ ‭to‬ ‭evaluate‬ ‭the‬ ‭anticoagulant‬ ‭activity‬ ‭of‬

‭Periwinkle‬‭(Catharanthus‬‭roseus)‬‭leaf‬‭extract‬‭solution.‬‭The‬‭experimental‬‭group‬‭consisted‬‭of‬‭three‬
‭different‬ ‭concentrations‬ ‭of‬ ‭periwinkle‬ ‭extract—0.05g/100mL,‬ ‭0.1g/100mL,‬ ‭and‬
‭0.2g/100mL—each‬‭prepared‬‭by‬‭diluting‬‭the‬‭respective‬‭amount‬‭of‬‭extract‬‭with‬‭distilled‬‭water‬‭to‬‭a‬
‭final‬ ‭volume‬ ‭of‬ ‭100‬ ‭mL.‬ ‭The‬ ‭positive‬ ‭control‬ ‭group‬ ‭used‬ ‭garlic‬ ‭extract,‬ ‭prepared‬ ‭similarly‬
‭through‬‭rotary‬‭evaporation,‬‭with‬‭0.1g‬‭diluted‬‭in‬‭100‬‭mL‬‭of‬‭distilled‬‭water.‬‭Distilled‬‭water‬‭served‬
‭as‬‭the‬‭negative‬‭control‬‭to‬‭establish‬‭a‬‭baseline‬‭coagulation‬‭time‬‭without‬‭any‬‭anticoagulant‬‭effect,‬
‭ensuring‬‭that‬‭any‬‭changes‬‭observed‬‭in‬‭the‬‭experimental‬‭and‬‭positive‬‭control‬‭groups‬‭were‬‭due‬‭to‬
‭the‬ ‭active‬ ‭extracts.‬ ‭This‬ ‭setup‬ ‭allowed‬ ‭for‬ ‭a‬ ‭clear‬ ‭comparison‬ ‭of‬ ‭the‬ ‭anticoagulant‬ ‭effects‬ ‭of‬
‭periwinkle extract against a known anticoagulant and a neutral baseline.‬

‭Human Blood Samples‬
‭The‬ ‭blood‬ ‭samples‬ ‭were‬ ‭obtained‬ ‭from‬ ‭3‬‭female‬‭volunteer‬‭participants‬‭with‬‭blood‬‭type‬

‭A,‬ ‭specifically‬ ‭within‬ ‭the‬ ‭age‬ ‭range‬ ‭of‬ ‭18‬ ‭to‬ ‭21‬ ‭years‬ ‭old,‬ ‭as‬ ‭this‬ ‭demographic‬ ‭is‬ ‭more‬
‭susceptible‬ ‭to‬ ‭thromboembolic‬ ‭diseases.‬ ‭Prior‬ ‭to‬ ‭sample‬ ‭collection,‬ ‭the‬ ‭participants‬ ‭also‬
‭underwent‬ ‭blood‬ ‭type‬‭testing‬‭to‬‭confirm‬‭their‬‭ABO‬‭classification‬‭and‬‭ensure‬‭consistency‬‭in‬‭the‬
‭study group.‬

‭A‬ ‭questionnaire‬ ‭was‬ ‭used‬ ‭to‬ ‭assess‬ ‭their‬ ‭health‬ ‭and‬‭adherence‬‭to‬‭the‬‭criteria‬‭(Appendix‬
‭R)‬‭,‬ ‭and‬ ‭informed‬ ‭consent‬ ‭was‬ ‭obtained‬ ‭from‬ ‭all‬ ‭participants‬ ‭to‬ ‭ensure‬ ‭they‬ ‭understood‬ ‭the‬
‭study’s‬ ‭purpose,‬ ‭procedures,‬ ‭risks,‬ ‭and‬ ‭benefits,‬ ‭with‬ ‭confidentiality‬ ‭maintained‬ ‭in‬ ‭accordance‬
‭with‬ ‭the‬ ‭Data‬ ‭Privacy‬ ‭Act‬ ‭of‬ ‭2012‬ ‭(RA‬ ‭10173).‬ ‭Blood‬ ‭samples‬‭of‬‭approximately‬‭15‬‭mL‬‭were‬
‭collected‬‭by‬‭a‬‭supervising‬‭medical‬‭technologist,‬‭yielding‬‭about‬‭6‬‭mL‬‭of‬‭plasma‬‭per‬‭sample.‬‭The‬
‭blood‬ ‭was‬ ‭centrifuged‬ ‭at‬ ‭1,000-2,000‬ ‭x‬ ‭g‬ ‭for‬ ‭10‬ ‭minutes‬ ‭to‬ ‭separate‬ ‭plasma,‬ ‭which‬ ‭was‬ ‭then‬
‭carefully transferred into sodium citrate-containing tubes for use in anticoagulant testing.‬

‭In-Vitro Testing‬
‭In‬ ‭vitro‬ ‭testing‬ ‭of‬ ‭anticoagulants‬ ‭using‬ ‭human‬ ‭blood‬ ‭samples‬ ‭involved‬ ‭critical‬ ‭steps‬ ‭to‬

‭ensure‬‭accurate‬‭and‬‭reliable‬‭results.‬‭After‬‭sample‬‭collection,‬‭the‬‭subsequent‬‭step‬‭was‬‭testing‬‭for‬
‭anticoagulant‬ ‭activity,‬ ‭which‬ ‭included‬ ‭two‬ ‭primary‬ ‭assays:‬ ‭Prothrombin‬ ‭Time‬ ‭(PT)‬ ‭and‬
‭Activated Partial Thromboplastin Time (APTT).‬

‭Anticoagulant Activity Testing‬
‭Prothrombin Time (PT)‬

‭The‬ ‭researchers‬ ‭conducted‬ ‭Prothrombin‬ ‭Time‬ ‭(PT)‬ ‭testing‬ ‭at‬ ‭the‬ ‭University‬ ‭of‬
‭Baguio‬‭laboratory,‬‭utilizing‬‭their‬‭specialized‬‭equipment.‬‭The‬‭PT‬‭reagent‬‭was‬‭prewarmed,‬
‭and‬ ‭test‬ ‭samples‬ ‭were‬ ‭prepared‬ ‭for‬ ‭each‬ ‭group‬ ‭by‬ ‭mixing‬ ‭0.1‬ ‭mL‬ ‭of‬ ‭the‬ ‭respective‬
‭treatment‬ ‭solution‬ ‭(periwinkle‬ ‭extract‬ ‭at‬ ‭concentrations‬ ‭of‬‭0.05,‬‭0.1,‬‭and‬‭0.2‬‭g/100‬‭mL,‬
‭garlic‬ ‭extract‬ ‭as‬ ‭positive‬ ‭control,‬ ‭or‬ ‭distilled‬ ‭water‬ ‭as‬ ‭negative‬ ‭control)‬‭with‬‭0.2‬‭mL‬‭of‬
‭plasma‬‭from‬‭three‬‭participants,‬‭with‬‭each‬‭sample‬‭replicated‬‭three‬‭times.‬‭After‬‭adding‬‭0.3‬
‭mL‬ ‭of‬ ‭PT‬ ‭reagent‬ ‭to‬ ‭each‬ ‭sample,‬ ‭clotting‬ ‭time‬ ‭was‬ ‭measured‬ ‭by‬ ‭tilting‬ ‭the‬ ‭test‬ ‭tubes‬

‭5‬



‭every‬ ‭five‬ ‭seconds‬ ‭until‬ ‭clot‬ ‭formation‬ ‭occurred.‬ ‭The‬ ‭clotting‬ ‭times‬‭were‬‭recorded‬‭and‬
‭compared‬ ‭across‬ ‭all‬ ‭groups,‬ ‭with‬ ‭normal‬ ‭Prothrombin‬ ‭Time‬ ‭expected‬ ‭to‬ ‭be‬ ‭above‬ ‭13‬
‭seconds and an INR range of 2.0 to 3.0 considered therapeutic for anticoagulants.‬
‭Activated Partial Thromboplastin Time (APTT)‬

‭For‬‭determining‬‭the‬‭Activated‬‭Partial‬‭Thromboplastin‬‭Time,‬‭coagulation‬‭analyzer‬
‭was‬ ‭utilized.‬ ‭First,‬ ‭each‬ ‭containing‬ ‭the‬ ‭appropriate‬ ‭treatment‬ ‭group‬ ‭composition‬ ‭was‬
‭prepared and labeled. The grouping of the test samples was as follows:‬

‭The‬ ‭experimental‬ ‭setup‬ ‭involved‬ ‭preparing‬ ‭test‬ ‭samples‬ ‭by‬ ‭mixing‬ ‭1‬ ‭mL‬ ‭of‬
‭treatment‬ ‭solution—periwinkle‬ ‭extract‬ ‭at‬ ‭concentrations‬ ‭of‬‭0.05,‬‭0.1,‬‭and‬‭0.2‬‭g/100‬‭mL‬
‭for‬ ‭the‬ ‭experimental‬ ‭groups,‬ ‭garlic‬ ‭solution‬ ‭for‬ ‭the‬ ‭positive‬ ‭control,‬ ‭and‬‭distilled‬‭water‬
‭for‬ ‭the‬ ‭negative‬ ‭control—with‬ ‭0.1‬‭mL‬‭of‬‭plasma‬‭collected‬‭from‬‭three‬‭participants,‬‭each‬
‭replicated‬‭three‬‭times.‬‭These‬‭samples‬‭were‬‭loaded‬‭into‬‭a‬‭coagulation‬‭analyzer,‬‭where‬‭0.1‬
‭mL‬ ‭of‬ ‭Activated‬ ‭Partial‬ ‭Thromboplastin‬ ‭Time‬ ‭(APTT)‬ ‭reagent‬‭containing‬‭phospholipid‬
‭and‬ ‭activator‬ ‭was‬ ‭added‬ ‭to‬ ‭each‬ ‭test‬ ‭tube.‬ ‭The‬ ‭analyzer‬ ‭automatically‬ ‭measured‬ ‭the‬
‭clotting‬ ‭time,‬ ‭reflecting‬ ‭the‬ ‭function‬ ‭of‬ ‭intrinsic‬ ‭pathway‬ ‭clotting‬ ‭factors‬‭(VIII,‬‭IX,‬‭XI,‬
‭and‬ ‭XII).‬ ‭The‬ ‭APTT‬ ‭results,‬ ‭typically‬ ‭expected‬ ‭to‬ ‭range‬ ‭from‬ ‭36‬ ‭to‬ ‭70‬ ‭seconds‬ ‭for‬
‭anticoagulant‬ ‭activity,‬ ‭were‬ ‭recorded‬‭and‬‭analyzed‬‭to‬‭assess‬‭the‬‭anticoagulant‬‭effects‬‭of‬
‭the treatments.‬

‭Evaluation Test for Periwinkle Extract Solution‬
‭The‬ ‭evaluation‬ ‭of‬ ‭the‬ ‭most‬ ‭effective‬ ‭concentration‬ ‭of‬ ‭Periwinkle‬ ‭Extract‬ ‭Solution‬

‭involved‬ ‭several‬ ‭physicochemical‬ ‭tests‬ ‭to‬ ‭ensure‬ ‭quality‬ ‭and‬ ‭regulatory‬ ‭compliance.‬ ‭Specific‬
‭gravity‬‭was‬‭measured‬‭using‬‭a‬‭pycnometer‬‭by‬‭comparing‬‭the‬‭weight‬‭of‬‭the‬‭formulated‬‭solution‬‭to‬
‭that‬‭of‬‭distilled‬‭water,‬‭calculating‬‭the‬‭ratio‬‭to‬‭determine‬‭relative‬‭density.‬‭The‬‭pH‬‭was‬‭assessed‬‭by‬
‭dipping‬ ‭pH‬ ‭paper‬ ‭into‬ ‭the‬ ‭solution‬ ‭and‬ ‭comparing‬ ‭the‬ ‭color‬ ‭change‬ ‭to‬ ‭an‬ ‭indicator‬ ‭scale‬ ‭to‬
‭determine‬ ‭acidity‬ ‭or‬ ‭alkalinity.‬ ‭Color‬ ‭and‬ ‭odor‬ ‭were‬ ‭evaluated‬ ‭through‬ ‭visual‬ ‭and‬ ‭olfactory‬
‭assessments‬ ‭conducted‬ ‭by‬ ‭six‬ ‭independent‬ ‭respondents—including‬ ‭2‬ ‭pharmacists,‬ ‭2‬ ‭pharmacy‬
‭students,‬ ‭and‬ ‭2‬ ‭students‬ ‭from‬ ‭different‬ ‭departments‬ ‭at‬ ‭LORMA‬ ‭Colleges—using‬ ‭a‬ ‭structured‬
‭questionnaire.‬ ‭Lastly,‬ ‭clarity‬ ‭was‬ ‭tested‬ ‭by‬ ‭passing‬ ‭a‬ ‭beam‬ ‭of‬ ‭light‬ ‭through‬ ‭the‬ ‭solution‬ ‭to‬
‭confirm‬ ‭it‬ ‭was‬ ‭clear‬ ‭and‬ ‭free‬ ‭from‬ ‭particles,‬ ‭with‬ ‭observations‬ ‭also‬ ‭recorded‬ ‭via‬ ‭the‬
‭questionnaire.‬‭These‬‭comprehensive‬‭tests‬‭ensured‬‭the‬‭solution’s‬‭physicochemical‬‭properties‬‭met‬
‭quality standards.‬

‭6‬



‭4. Results‬
‭Figure 1.‬‭Results of the Most Effective Concentration Based on the Prothrombin Time (PT)‬

‭Figure 2.‬‭Results of the Most Effective Concentration Based on the Activated Partial Thromboplastin‬
‭Time (aPPT)‬
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‭Table 1.a‬‭ANOVA Results of the The Difference of the Different Control Group Based on the‬
‭Prothrombin Time (PT)‬

‭One Factor ANOVA‬

‭Replication 1‬ ‭Replication 2‬ ‭Replication 3‬ ‭Mean‬ ‭n‬

‭Experimental Group 1‬
‭(0.05 g/100 mL)‬

‭18.4 secs‬ ‭17.7 secs‬ ‭16.5 secs‬ ‭17.53‬ ‭3‬

‭Experimental Group 2‬
‭(0.1 g/100 mL)‬

‭21.7 secs‬ ‭17.7 secs‬ ‭18.4 secs‬ ‭19.27‬ ‭3‬

‭Experimental Group 3‬
‭(0.2 g/100 mL)‬

‭29.1 secs‬ ‭28.9 secs‬ ‭21.7 secs‬ ‭26.57‬ ‭3‬

‭Positive‬
‭Group‬

‭17.1 secs‬ ‭16.1 secs‬ ‭15.6 secs‬ ‭16.27‬ ‭3‬

‭Negative Group‬ ‭14 secs‬ ‭14.2 secs‬ ‭14.5 secs‬ ‭14.23‬ ‭3‬

‭18.77‬ ‭15‬

‭Source‬ ‭SS‬ ‭df‬ ‭MS‬ ‭F‬ ‭p-val‬
‭ue‬

‭Treatment‬ ‭268.236‬ ‭4‬ ‭67.0590‬ ‭14.03‬ ‭0.000‬
‭4‬

‭Error‬ ‭47.813‬ ‭10‬ ‭4.7813‬

‭Total‬ ‭316.049‬ ‭14‬
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‭Table 1.b.‬ ‭Results of‬ ‭the Post Hoc Analysis of the Different Control Group Based on the Prothrombin‬
‭Time (PT)‬

‭Post Hoc Analysis‬
‭P-values for Pairwise t-test‬

‭Experimental‬
‭Group 1‬

‭(0.05g/mL)‬

‭Experimental‬
‭Group 2‬

‭(0.1g/mL)‬

‭Experimental‬
‭Group 3‬

‭(0.2 g/mL)‬

‭Positive‬
‭Group‬

‭Negative‬
‭Group‬

‭Experimental Group‬
‭1 (0.05g/100 mL)‬

‭0.4942‬ ‭0.0943‬

‭Experimental Group‬
‭2 (0.1g/100 mL)‬

‭0.3545‬ ‭0.1238‬ ‭0.0182‬

‭Experimental Group‬
‭3‬

‭(0.2 g/ 100 mL)‬

‭0.0005‬ ‭0.0022‬ ‭0.0002‬ ‭4.15 × 10‬‭-5‬

‭Positive Group‬ ‭0.2813‬

‭Negative Group‬
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‭Table 2.a.‬ ‭ANOVA Results of the Difference of the Different Control Group Based on the Activated‬
‭Partial Thromboplastin Time (aPPT)‬

‭One Factor ANOVA‬

‭Replication 1‬ ‭Replication 2‬ ‭Replication 3‬ ‭Mean‬ ‭n‬

‭Experimental  Group 1‬
‭(0.05g/100 mL)‬

‭44 secs‬ ‭43 secs‬ ‭44 secs‬ ‭43.7‬ ‭3‬

‭Experimental Group 2‬
‭(0.1g/ 100 mL)‬

‭48 secs‬ ‭44 secs‬ ‭46 secs‬ ‭46‬ ‭3‬

‭Experimental Group 3‬
‭(0.2 g/ 100 mL)‬

‭54 secs‬ ‭53 secs‬ ‭53 secs‬ ‭53.3‬ ‭3‬

‭Positive Group‬ ‭56 secs‬ ‭53 secs‬ ‭52 secs‬ ‭53.7‬ ‭3‬

‭Negative Group‬ ‭34 secs‬ ‭33 secs‬ ‭35 secs‬ ‭34‬ ‭3‬

‭46.1‬ ‭15‬

‭Source‬ ‭SS‬ ‭df‬ ‭MS‬ ‭F‬ ‭p-value‬

‭Treatment‬ ‭785.73‬ ‭4‬ ‭196.433‬ ‭98.22‬ ‭5.54 x‬
‭10‬‭-08‬

‭Error‬ ‭20.00‬ ‭10‬ ‭2.000‬

‭Total‬ ‭805.73‬ ‭14‬

‭Table 2.b.‬‭Results of‬‭the Post Hoc Analysis of the Different Control Group Based on the  Activated‬
‭Partial Thromboplastin Time (aPPT)‬

‭Post Hoc Analysis‬
‭P-values for Pairwise t-test‬

‭Experimental‬
‭Group 1‬

‭(0.05g/ 100‬
‭mL)‬

‭Experimental‬
‭Group 2‬

‭(0.1g/ 100‬
‭mL)‬

‭Experimental‬
‭Group 3‬

‭(0.2 g/ 100‬
‭mL)‬

‭Positive‬
‭Group‬

‭Negative‬
‭Group‬

‭Experimental Group 1‬
‭(0.05g/100 mL)‬

‭7.89 × 10‬‭-6‬

‭Experimental Group 2‬
‭(0.1g/ 100 mL)‬

‭0.709‬ ‭1.21 × 10‬‭-8‬

‭Experimental Group 3‬
‭(0.2 g/ 100 mL)‬

‭7.89 × 10‬‭-6‬ ‭0.0001‬ ‭1.21 × 10‬‭-8‬

‭Positive Group‬ ‭5.84 × 10‬‭-6‬ ‭0.0001‬ ‭0.7787‬ ‭1.03 × 10‬‭-8‬

‭Negative Group‬
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‭Table 3.‬‭The Physicochemical Characteristics of the Most Effective Concentration Solution‬

‭Physicochemical Characteristics‬ ‭Evaluation‬

‭Specific Gravity‬ ‭1.002‬

‭pH‬ ‭pH 6‬

‭Color‬ ‭Light Green- Yellowish‬
‭Neutral- Moderately Appealing Color‬

‭Odor‬ ‭No Detectable Odor- Mild Herbal Scent‬
‭Neutral- Acceptable Odor‬

‭Clarity‬ ‭Clear‬
‭Neutral- Acceptable Clarity‬

‭5. Discussion‬
‭Figure‬‭1.‬‭shows‬‭the‬‭time‬‭(seconds)‬‭the‬‭blood‬‭clotted‬‭using‬‭the‬‭prothrombin‬‭time‬‭test‬‭with‬

‭the‬ ‭0.05‬ ‭g/100‬ ‭mL,‬ ‭0.1‬ ‭g/100‬ ‭mL,‬ ‭and‬ ‭0.2‬ ‭g/100‬ ‭mL‬ ‭concentration‬ ‭of‬ ‭Catharanthus‬ ‭roseus‬
‭solution.‬‭Experimental‬‭Groups‬‭1‬‭(0.05g/mL),‬‭2‬‭(0.01g/mL),‬‭and‬‭3‬‭(0.02g/mL)‬‭yielded‬‭means‬‭of‬
‭17.53‬ ‭secs,‬ ‭19.27‬ ‭secs,‬ ‭and‬ ‭26.57‬ ‭secs.‬ ‭An‬ ‭increased‬ ‭time‬ ‭of‬ ‭blood‬‭clotting‬‭indicates‬‭the‬‭most‬
‭effective‬ ‭concentration.‬ ‭Therefore,‬‭the‬‭0.2‬‭g/mL‬‭concentration,‬‭having‬‭the‬‭highest‬‭mean‬‭among‬
‭the three concentrations, is the most effective as to the prothrombin time test.‬

‭Although‬ ‭the‬ ‭INR‬ ‭value‬ ‭of‬ ‭Experimental‬ ‭Group‬ ‭3‬ ‭does‬ ‭not‬ ‭reach‬ ‭the‬ ‭Therapeutic‬
‭Anticoagulant‬ ‭Reference‬ ‭Range‬ ‭(INR‬ ‭=‬‭2.0‬‭to‬‭3.0),‬‭it‬‭can‬‭still‬‭be‬‭effective‬‭as‬‭an‬‭anticoagulant,‬
‭particularly‬ ‭when‬ ‭the‬ ‭INR‬ ‭values‬ ‭are‬ ‭close‬ ‭to‬ ‭2.0.‬ ‭Including‬‭the‬‭INR‬‭in‬‭the‬‭Prothrombin‬‭Time‬
‭(PT)‬ ‭measurement‬ ‭is‬ ‭essential‬ ‭because‬ ‭it‬‭standardizes‬‭prothrombin‬‭time‬‭results‬‭across‬‭different‬
‭laboratories‬ ‭and‬ ‭reagents,‬ ‭ensuring‬ ‭consistent‬ ‭and‬ ‭reliable‬ ‭monitoring‬ ‭of‬ ‭anticoagulant‬‭therapy‬
‭effectiveness‬ ‭and‬ ‭safety‬ ‭(Favaloro‬ ‭&‬ ‭Lippi,‬ ‭2020).‬ ‭This‬ ‭claim‬ ‭is‬ ‭supported‬ ‭by‬ ‭a‬ ‭retrospective‬
‭observational‬‭study‬‭at‬‭Hotel-Dieu‬‭Hospital‬‭showed‬‭that‬‭while‬‭patients‬‭spent‬‭on‬‭average‬‭68.9%‬‭of‬
‭their‬‭time‬‭within‬‭the‬‭classical‬‭therapeutic‬‭INR‬‭range‬ ‭of‬‭2.0‬‭to‬‭3.0,‬‭they‬‭spent‬‭98.7%‬‭of‬‭their‬‭time‬
‭within‬ ‭a‬ ‭broader‬ ‭INR‬ ‭range‬ ‭of‬ ‭1.5‬ ‭to‬ ‭3.5,‬ ‭which‬ ‭was‬ ‭considered‬ ‭very‬ ‭safe‬ ‭and‬ ‭effective.‬ ‭The‬
‭study‬‭and‬‭supporting‬‭literature‬‭emphasize‬‭that‬‭a‬‭target‬‭INR‬‭between‬‭1.5‬‭and‬‭2.0‬‭is‬‭regarded‬‭as‬‭an‬
‭effective‬ ‭and‬ ‭safe‬ ‭alternative‬ ‭for‬ ‭patients‬ ‭requiring‬ ‭prolonged‬ ‭anticoagulant‬‭therapy,‬‭especially‬
‭those‬ ‭at‬ ‭higher‬ ‭bleeding‬ ‭risk.‬ ‭Minor‬ ‭adjustments‬ ‭are‬ ‭typically‬ ‭sufficient‬ ‭when‬ ‭INR‬ ‭values‬ ‭are‬
‭near‬‭the‬‭lower‬‭limit,‬‭such‬‭as‬‭1.9,‬‭without‬‭comparing‬‭clinical‬‭effectiveness‬‭significantly‬‭(Nguyen‬
‭et al., 2013).‬

‭The‬‭mean‬‭PT‬‭values‬‭demonstrated‬‭a‬‭dose-dependent‬‭increase‬‭in‬‭clotting‬‭time‬‭with‬‭higher‬
‭concentrations‬‭of‬‭periwinkle‬‭extract.‬‭This‬‭finding‬‭aligns‬‭with‬‭studies‬‭by‬‭Azmi,‬‭Anis,‬‭&‬‭Syaripah‬
‭(2023)‬ ‭and‬ ‭Alikhani‬ ‭et‬ ‭al.‬ ‭(2017)‬ ‭which‬ ‭both‬ ‭reported‬ ‭that‬ ‭their‬ ‭plant‬ ‭extracts‬ ‭which‬ ‭includes‬
‭Momordica‬ ‭charantia‬‭,‬ ‭Terminalia‬ ‭bellirica‬‭,‬ ‭Astragalus‬ ‭arbusculinus‬‭,‬ ‭and‬ ‭Origanum‬ ‭vulgare‬
‭significantly‬‭prolonged‬‭PT‬‭values‬‭in‬‭vitro‬‭in‬‭a‬‭dose-dependent‬‭manner,‬‭with‬‭the‬‭strongest‬‭effects‬
‭observed‬ ‭at‬ ‭the‬ ‭highest‬ ‭concentrations,‬ ‭which‬ ‭also‬ ‭indicates‬ ‭potent‬ ‭anticoagulant‬ ‭activity.‬ ‭The‬
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‭mechanism‬ ‭behind‬‭this‬‭effect‬‭relates‬‭to‬‭the‬‭principle‬‭of‬‭PT‬‭testing:‬‭the‬‭assay‬‭measures‬‭the‬‭time‬
‭required‬‭for‬‭plasma‬‭to‬‭clot‬‭after‬‭the‬‭addition‬‭of‬‭tissue‬‭factor‬‭(thromboplastin)‬‭and‬‭calcium‬‭ions,‬
‭thereby‬‭evaluating‬‭the‬‭extrinsic‬‭and‬‭common‬‭coagulation‬‭pathways.‬‭The‬‭prolonged‬‭clotting‬‭time‬
‭observed‬‭is‬‭attributed‬‭to‬‭the‬‭inhibition‬‭of‬‭factors‬‭involved‬‭in‬‭both‬‭extrinsic‬‭pathway‬‭(Factor‬‭VII)‬
‭and‬ ‭common‬ ‭pathway‬ ‭factors‬ ‭(X,‬ ‭V,‬ ‭II,‬ ‭I),‬ ‭further‬ ‭supporting‬ ‭the‬ ‭anticoagulant‬ ‭properties‬ ‭of‬
‭these plant extracts.‬

‭According‬ ‭to‬ ‭Singh‬ ‭et‬ ‭al.‬ ‭(2020),‬ ‭in‬ ‭Catharanthus‬ ‭roseus‬‭,‬ ‭flavonoids‬ ‭and‬ ‭alkaloids‬
‭exhibit‬ ‭mechanisms‬ ‭that‬ ‭influence‬ ‭the‬ ‭extrinsic‬ ‭coagulation‬‭pathway‬‭(Factor‬‭VII),‬‭as‬‭measured‬
‭by‬ ‭prothrombin‬ ‭time‬ ‭(PT)‬ ‭testing,‬ ‭through‬ ‭their‬ ‭bioactive‬ ‭properties.‬ ‭Alkaloids‬ ‭such‬ ‭as‬
‭vinblastine,‬ ‭catharanthine,‬ ‭and‬ ‭ajmalicine—key‬ ‭terpenoid‬ ‭indole‬ ‭alkaloids‬ ‭(TIAs)‬ ‭produced‬‭by‬
‭Catharanthus‬ ‭roseus‬‭,‬ ‭which‬ ‭are‬ ‭known‬ ‭to‬ ‭interfere‬ ‭with‬ ‭enzymatic‬ ‭processes‬ ‭and‬ ‭signaling‬
‭pathways‬ ‭that‬ ‭could‬ ‭potentially‬ ‭affect‬ ‭coagulation‬ ‭factors.‬ ‭These‬ ‭alkaloids‬ ‭are‬ ‭biosynthesized‬
‭through‬ ‭pathways‬‭involving‬‭tryptophan‬‭metabolism‬‭and‬‭monoterpenoid‬‭biosynthesis,‬‭which‬‭are‬
‭regulated‬ ‭by‬ ‭transcription‬ ‭factors‬ ‭like‬ ‭ORCA3‬ ‭and‬ ‭MYC2‬ ‭under‬‭jasmonic‬‭acid‬‭(JA)‬‭signaling.‬
‭The‬ ‭regulation‬ ‭of‬ ‭these‬ ‭pathways‬ ‭may‬ ‭indirectly‬ ‭modulate‬ ‭calcium-binding‬ ‭sites‬ ‭or‬ ‭enzymatic‬
‭activity‬ ‭required‬ ‭for‬ ‭coagulation,‬ ‭including‬ ‭tissue‬ ‭factor‬ ‭(TF)‬ ‭and‬ ‭factor‬ ‭VIIa‬ ‭in‬ ‭the‬ ‭extrinsic‬
‭pathway.‬ ‭Additionally,‬ ‭Catharanthus‬ ‭roseus‬ ‭flavonoids,‬ ‭derived‬ ‭from‬ ‭phenylpropanoid‬ ‭and‬
‭flavonoid‬ ‭biosynthesis‬ ‭pathways,‬‭have‬‭antioxidant‬‭and‬‭anti-inflammatory‬‭properties‬‭that‬‭inhibit‬
‭tissue‬ ‭factor‬ ‭expression‬ ‭or‬ ‭activity,‬ ‭reducing‬ ‭activation‬ ‭of‬ ‭the‬ ‭extrinsic‬ ‭pathway‬ ‭(Frontiers‬ ‭in‬
‭Genetics,‬ ‭2022;‬ ‭MDPI,‬ ‭2016).‬ ‭These‬ ‭mechanisms‬ ‭suggest‬ ‭that‬ ‭bioactive‬ ‭compounds‬ ‭in‬
‭Catharanthus‬‭roseus‬‭could‬‭serve‬‭as‬‭natural‬‭anticoagulants‬‭by‬‭targeting‬‭key‬‭steps‬‭in‬‭the‬‭extrinsic‬
‭coagulation cascade.‬

‭Figure‬ ‭2.‬ ‭shows‬ ‭the‬ ‭time‬ ‭(seconds)‬ ‭that‬ ‭the‬ ‭blood‬ ‭clotted‬‭as‬‭a‬‭partial‬‭prothrombin‬‭time‬
‭test‬ ‭with‬ ‭the‬ ‭0.05‬ ‭g/100‬ ‭mL,‬ ‭0.1‬ ‭g/100‬ ‭mL,‬ ‭and‬ ‭0.2‬ ‭g/100‬ ‭mL‬ ‭concentration‬ ‭of‬ ‭Catharanthus‬
‭roseus‬ ‭solution,‬ ‭for‬ ‭the‬ ‭0.05‬ ‭g/100‬ ‭mL‬ ‭concentration,‬ ‭it‬ ‭yielded‬ ‭a‬ ‭mean‬ ‭of‬ ‭43.7‬ ‭while‬ ‭for‬
‭concentration‬ ‭of‬ ‭0.1‬ ‭g/100‬ ‭mL,‬ ‭it‬ ‭yielded‬ ‭a‬ ‭mean‬ ‭of‬ ‭46‬ ‭secs,‬ ‭and‬ ‭0.2‬ ‭g/100‬‭mL‬‭concentration‬
‭yielded‬ ‭a‬ ‭mean‬ ‭of‬ ‭53.3‬ ‭secs.‬ ‭Three‬ ‭of‬ ‭the‬ ‭concentrations‬ ‭belong‬ ‭to‬ ‭the‬ ‭therapeutic‬ ‭reference‬
‭range‬ ‭for‬ ‭anticoagulants‬ ‭thus,‬ ‭the‬ ‭three‬ ‭concentrations‬ ‭are‬ ‭effective‬ ‭as‬ ‭an‬ ‭anticoagulant.‬ ‭The‬
‭longest‬‭clotting‬‭time‬‭of‬‭blood‬‭clotting‬‭while‬‭still‬‭in‬‭the‬‭therapeutic‬‭anticoagulant‬‭reference‬‭range‬
‭indicates‬ ‭that‬ ‭it‬ ‭is‬ ‭the‬ ‭most‬ ‭effective‬ ‭concentration,‬ ‭as‬ ‭longer‬ ‭aPTT‬ ‭values‬ ‭within‬ ‭the‬ ‭safe‬
‭window‬ ‭reflect‬ ‭stronger‬ ‭anticoagulant‬ ‭activity‬ ‭without‬ ‭exceeding‬ ‭the‬ ‭limit‬ ‭that‬ ‭increases‬
‭bleeding‬‭risk.‬‭Therefore,‬‭the‬‭0.2‬‭g/100‬‭mL‬‭concentration,‬‭having‬‭the‬‭highest‬‭mean‬‭with‬‭53.3‬‭secs‬
‭among‬ ‭the‬ ‭three‬ ‭concentrations,‬ ‭is‬ ‭the‬ ‭most‬ ‭effective‬ ‭for‬ ‭activated‬ ‭partial‬ ‭thromboplastin‬ ‭time‬
‭test.‬

‭The‬ ‭mean‬ ‭aPTT‬ ‭values‬ ‭showed‬ ‭a‬ ‭dose-dependent‬ ‭increase‬ ‭in‬ ‭clotting‬ ‭time‬ ‭with‬ ‭higher‬
‭concentrations‬‭of‬‭Periwinkle‬‭extract.‬‭The‬‭study‬‭by‬‭Abdallah‬‭et‬‭al.‬‭(2022),‬‭describes‬‭the‬‭aPTT‬‭as‬
‭a‬ ‭measure‬ ‭of‬ ‭the‬ ‭time‬ ‭required‬ ‭for‬ ‭fibrin‬ ‭clot‬ ‭formation,‬ ‭starting‬ ‭from‬ ‭the‬ ‭initiation‬ ‭of‬ ‭the‬
‭intrinsic‬ ‭coagulation‬ ‭pathway,‬ ‭which‬ ‭is‬ ‭a‬ ‭key‬ ‭component‬ ‭of‬ ‭the‬ ‭blood‬ ‭clotting‬ ‭process.‬ ‭The‬
‭intrinsic‬ ‭pathway‬ ‭is‬ ‭activated‬ ‭when‬ ‭blood‬ ‭comes‬ ‭into‬ ‭contact‬‭with‬‭negatively‬‭charged‬‭surfaces‬
‭and‬ ‭involves‬ ‭a‬ ‭sequence‬ ‭of‬ ‭clotting‬ ‭factors‬ ‭(‬ ‭XII,‬ ‭XI,‬ ‭IX,‬ ‭and‬ ‭VIII)‬ ‭that‬ ‭activate‬ ‭one‬ ‭another,‬
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‭ultimately‬‭leading‬‭to‬‭Factor‬‭X‬‭activation‬‭and‬‭fibrin‬‭clot‬‭formation.‬‭This‬‭finding‬‭is‬‭consistent‬‭with‬
‭a‬‭study‬‭conducted‬‭by‬‭Pouyfung‬‭&‬‭Sukati‬‭(2021),‬‭which‬‭revealed‬‭that‬‭increased‬‭concentrations‬‭of‬
‭flavonoids‬ ‭are‬ ‭associated‬ ‭with‬ ‭a‬ ‭more‬ ‭significant‬ ‭prolongation‬ ‭of‬ ‭the‬ ‭activated‬ ‭partial‬
‭thromboplastin‬‭time‬‭(aPTT).‬‭This‬‭extension‬‭in‬‭clotting‬‭time‬‭is‬‭particularly‬‭linked‬‭to‬‭their‬‭impact‬
‭on‬ ‭specific‬ ‭coagulation‬ ‭factors,‬‭namely‬‭VIII,‬‭IX,‬‭XI,‬‭and‬‭XII,‬‭which‬‭are‬‭crucial‬‭components‬‭of‬
‭the‬‭intrinsic‬‭pathway‬‭of‬‭coagulation.‬‭The‬‭interaction‬‭of‬‭flavonoids‬‭with‬‭these‬‭factors‬‭appears‬‭to‬
‭disrupt‬‭their‬‭normal‬‭functioning,‬‭leading‬‭to‬‭a‬‭delay‬‭in‬‭the‬‭clotting‬‭process.‬‭Moreover,‬‭this‬‭effect‬
‭exhibits‬‭a‬‭dose-dependent‬‭relationship,‬‭indicating‬‭that‬‭higher‬‭levels‬‭of‬‭flavonoids‬‭result‬‭in‬‭more‬
‭pronounced‬ ‭alterations‬ ‭in‬ ‭aPTT,‬ ‭suggesting‬ ‭a‬ ‭potential‬ ‭therapeutic‬ ‭role‬ ‭for‬ ‭flavonoids‬ ‭in‬
‭managing conditions related to coagulation disorders.‬
‭Evaluation of the Different Control Groups‬

‭The‬ ‭three‬ ‭control‬ ‭groups‬ ‭involving‬ ‭the‬ ‭garlic‬ ‭extract‬ ‭(positive‬ ‭control‬ ‭group),‬ ‭distilled‬
‭water‬ ‭(negative‬ ‭control‬ ‭group),‬ ‭and‬ ‭the‬ ‭periwinkle‬ ‭extract‬ ‭(experimental‬ ‭group)‬ ‭with‬ ‭different‬
‭concentrations‬ ‭(0.05‬ ‭g/100‬ ‭mL,‬ ‭0.1‬ ‭g/100‬ ‭mL,‬ ‭0.2‬ ‭g/100‬ ‭mL)‬ ‭were‬ ‭compared‬ ‭together.‬ ‭This‬
‭comparison‬‭was‬‭conducted‬‭by‬‭analyzing‬‭the‬‭variables‬‭using‬‭a‬‭One-way‬‭ANOVA,‬‭followed‬‭by‬‭a‬
‭Pairwise‬ ‭t-test‬ ‭for‬ ‭Post-Hoc‬‭Analysis‬‭to‬‭determine‬‭any‬‭significant‬‭differences.‬‭The‬‭significance‬
‭level,‬ ‭or‬ ‭the‬ ‭alpha‬ ‭value,‬ ‭is‬ ‭set‬ ‭at‬ ‭0.05.‬ ‭This‬ ‭threshold‬ ‭is‬ ‭commonly‬ ‭used‬ ‭in‬ ‭statistical‬‭tests‬‭to‬
‭determine‬ ‭whether‬ ‭the‬ ‭observed‬ ‭results‬ ‭are‬ ‭statistically‬ ‭significant,‬ ‭allowing‬ ‭researchers‬ ‭to‬
‭conclude‬ ‭their‬ ‭hypotheses‬ ‭(Johnson,‬ ‭Stone,‬ ‭Bunn,‬ ‭&‬ ‭Navalta,‬ ‭2020).‬ ‭The‬ ‭results‬ ‭provided‬
‭valuable‬ ‭insights‬ ‭into‬ ‭the‬ ‭efficacy‬ ‭of‬ ‭periwinkle‬ ‭(Catharanthus‬ ‭roseus)‬ ‭leaf‬ ‭extract‬ ‭as‬ ‭an‬
‭anticoagulant.‬

‭Table‬ ‭1.a‬ ‭provides‬ ‭the‬ ‭average‬ ‭prothrombin‬ ‭times‬ ‭observed‬ ‭for‬ ‭each‬ ‭treatment‬ ‭group.‬
‭Experimental‬‭Group‬‭1‬‭recorded‬‭a‬‭mean‬‭prothrombin‬‭time‬‭of‬‭17.53‬‭seconds,‬‭while‬‭Experimental‬
‭Group‬ ‭2‬ ‭had‬ ‭a‬ ‭slightly‬ ‭longer‬ ‭average‬ ‭at‬ ‭19.27‬ ‭seconds.‬ ‭Meanwhile,‬ ‭Experimental‬ ‭Group‬ ‭3‬
‭showed‬ ‭a‬ ‭significantly‬ ‭higher‬ ‭mean‬ ‭prothrombin‬ ‭time‬ ‭of‬ ‭26.57‬ ‭seconds.‬ ‭In‬ ‭comparison,‬ ‭the‬
‭positive‬‭control‬‭group‬‭demonstrated‬‭an‬‭average‬‭prothrombin‬‭time‬‭of‬‭16.27‬‭seconds,‬‭whereas‬‭the‬
‭negative control group had a lower average of 14.23 seconds.‬

‭The‬ ‭results‬ ‭of‬ ‭the‬ ‭ANOVA‬ ‭analysis‬ ‭yield‬ ‭a‬ ‭p-value‬ ‭of‬ ‭0.0004,‬ ‭which‬ ‭is‬ ‭substantially‬
‭lower‬ ‭than‬ ‭the‬ ‭predetermined‬‭alpha‬‭value‬‭of‬‭0.05.‬‭This‬‭statistically‬‭significant‬‭result‬‭(p‬‭<‬‭0.05)‬
‭means‬ ‭that‬‭the‬‭differences‬‭observed‬‭in‬‭prothrombin‬‭time‬‭among‬‭the‬‭control‬‭groups‬‭are‬‭unlikely‬
‭due‬ ‭to‬ ‭chance.‬ ‭Therefore,‬ ‭the‬‭null‬‭hypothesis—stating‬‭there‬‭is‬‭no‬‭difference‬‭among‬‭the‬‭control‬
‭groups—is‬ ‭rejected,‬ ‭confirming‬ ‭that‬ ‭at‬ ‭least‬ ‭one‬ ‭group‬‭differs‬‭significantly‬‭in‬‭its‬‭anticoagulant‬
‭effect.‬

‭Table‬ ‭1.b‬ ‭presents‬ ‭the‬ ‭comparison‬ ‭of‬ ‭paired‬ ‭treatment‬ ‭groups‬ ‭using‬ ‭the‬ ‭Pairwise‬‭t-test,‬
‭highlighting‬‭significant‬‭differences‬‭in‬‭prothrombin‬‭time‬‭(PT)‬‭when‬‭using‬‭various‬‭concentrations‬
‭of‬ ‭periwinkle‬ ‭extract,‬ ‭garlic‬ ‭extract,‬ ‭and‬ ‭distilled‬ ‭water‬ ‭as‬ ‭a‬ ‭control.‬ ‭The‬‭findings‬‭suggest‬‭that‬
‭these‬ ‭extracts‬ ‭notably‬ ‭influence‬ ‭PT,‬ ‭indicating‬ ‭potential‬ ‭effects‬ ‭on‬ ‭blood‬ ‭coagulation.‬
‭Specifically,‬ ‭the‬ ‭results‬ ‭illustrate‬ ‭how‬ ‭different‬‭concentrations‬‭of‬‭periwinkle‬‭and‬‭garlic‬‭extracts‬
‭can alter PT outcomes. Further details on the results are provided below.‬
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‭Negative Control Group vs Positive Control Group‬
‭The‬ ‭Negative‬ ‭Control‬ ‭Group‬ ‭and‬ ‭the‬ ‭Positive‬ ‭Control‬ ‭Group‬ ‭show‬ ‭no‬ ‭significant‬

‭difference‬ ‭in‬ ‭coagulation‬ ‭time,‬ ‭with‬ ‭p‬ ‭=‬ ‭0.2813.‬ ‭The‬ ‭average‬ ‭time‬ ‭for‬ ‭the‬ ‭Negative‬ ‭Control‬
‭Group‬‭is‬‭14.23‬‭seconds,‬‭while‬‭the‬‭Positive‬‭Control‬‭Group‬‭averages‬‭16.27‬‭seconds,‬‭exceeding‬‭the‬
‭normal‬‭reference‬‭range‬‭of‬‭11-15‬‭seconds.‬‭However,‬‭the‬‭2.04‬‭second‬‭difference‬‭is‬‭not‬‭statistically‬
‭significant,‬‭indicating‬‭a‬‭mild‬‭elevation‬‭in‬‭coagulation‬‭time‬‭without‬‭a‬‭robust‬‭anticoagulant‬‭effect.‬
‭The‬‭INR‬‭of‬‭the‬‭Positive‬‭Control‬‭Group‬‭is‬‭1.21,‬‭which‬‭is‬‭below‬‭the‬‭therapeutic‬‭range‬‭of‬‭2.0‬‭-‬‭3.0,‬
‭suggesting it does not demonstrate anticoagulant activity at a clinically effective level.‬
‭Negative Control Group vs Experimental Control Group 1‬

‭There‬‭is‬‭no‬‭significant‬‭difference‬‭between‬‭the‬‭Negative‬‭Control‬‭and‬‭Experimental‬‭Group‬
‭1‬‭(0.05‬‭g/100‬‭mL),‬‭as‬‭indicated‬‭by‬‭a‬‭p-value‬‭of‬‭0.0943.‬‭This‬‭suggests‬‭that‬‭the‬‭low‬‭concentration‬
‭lacks‬‭sufficient‬‭active‬‭compounds‬‭to‬‭alter‬‭Prothrombin‬‭Time‬‭(PT).‬‭Studies‬‭by‬‭Wang‬‭et‬‭al.‬‭(2017)‬
‭and‬ ‭Zhang‬ ‭et‬ ‭al.‬ ‭(2016)‬ ‭support‬ ‭that‬ ‭effective‬ ‭anticoagulant‬ ‭activity‬ ‭typically‬ ‭requires‬ ‭higher‬
‭doses‬ ‭or‬ ‭an‬ ‭INR‬ ‭of‬ ‭2.0–3.0,‬ ‭which‬ ‭was‬ ‭not‬ ‭observed‬ ‭here.‬ ‭Thus,‬ ‭this‬ ‭concentration‬ ‭is‬ ‭likely‬
‭ineffective for therapeutic use.‬
‭Negative Control Group vs Experimental Control Group 2‬

‭There‬‭is‬‭no‬‭significant‬‭difference‬‭between‬‭the‬‭Negative‬‭Control‬‭Group‬‭and‬‭Experimental‬
‭Group‬‭2‬‭(0.1‬‭g/100‬‭mL‬‭concentration),‬‭as‬‭supported‬‭by‬‭a‬‭p-value‬‭above‬‭0.05‬‭and‬‭near-normal‬‭PT‬
‭and‬‭INR‬‭values.‬‭Tanaka‬‭et‬‭al.‬‭(2018)‬‭note‬‭that‬‭minor‬‭PT‬‭changes‬‭are‬‭clinically‬‭negligible‬‭if‬‭the‬
‭INR‬ ‭remains‬ ‭below‬ ‭1.2,‬ ‭which‬ ‭aligns‬ ‭with‬ ‭findings‬ ‭here.‬ ‭Though‬ ‭INR‬ ‭slightly‬ ‭increased,‬ ‭it‬
‭stayed‬ ‭well‬ ‭below‬ ‭the‬ ‭therapeutic‬ ‭anticoagulation‬ ‭range‬ ‭(2.0–3.0),‬ ‭suggesting‬ ‭the‬ ‭substance’s‬
‭blood-thinning effect is dose-dependent and still too weak at this concentration to be effective.‬
‭Negative Control Group vs Experimental Control Group 3‬

‭Experimental‬ ‭Group‬ ‭3‬ ‭(0.2‬ ‭g/100‬ ‭mL)‬ ‭showed‬ ‭a‬ ‭statistically‬ ‭significant‬ ‭anticoagulant‬
‭effect‬ ‭compared‬ ‭to‬ ‭the‬ ‭Negative‬ ‭Control‬ ‭Group‬ ‭(p‬ ‭=‬ ‭0.0000415),‬ ‭indicating‬ ‭that‬ ‭this‬
‭concentration‬ ‭of‬ ‭periwinkle‬‭(‬‭Catharanthus‬‭roseus‬‭)‬‭extract‬‭impacts‬‭blood‬‭clotting.‬‭This‬‭effect‬‭is‬
‭likely‬ ‭due‬ ‭to‬ ‭its‬ ‭phytochemicals—especially‬ ‭flavonoids‬ ‭and‬ ‭alkaloids—which‬ ‭can‬ ‭disrupt‬
‭coagulation‬ ‭pathways.‬ ‭According‬ ‭to‬‭Pouyfung‬‭and‬‭Sukati‬‭(2021),‬‭flavonoids‬‭such‬‭as‬‭quercetin,‬
‭kaempferol,‬ ‭and‬ ‭luteolin‬ ‭prolong‬ ‭prothrombin‬ ‭time‬ ‭in‬ ‭a‬‭dose-dependent‬‭manner,‬‭influenced‬‭by‬
‭their‬‭structural‬‭features.‬‭Sadowski‬‭et‬‭al.‬‭(2014)‬‭also‬‭found‬‭that‬‭flavonoids‬‭including‬‭procyanidin‬
‭B2,‬‭cyanidin,‬‭quercetin,‬‭and‬‭silybin,‬‭inhibit‬‭key‬‭enzymes‬‭like‬‭factor‬‭Xa‬‭and‬‭thrombin‬‭by‬‭binding‬
‭to‬ ‭their‬ ‭active‬ ‭sites.‬ ‭Together,‬ ‭these‬ ‭findings‬ ‭support‬ ‭the‬ ‭extract’s‬ ‭potential‬ ‭as‬ ‭a‬ ‭natural‬
‭anticoagulant through inhibition of the coagulation cascade.‬
‭Positive Control Group vs Experimental Control Group 1‬

‭There‬ ‭is‬ ‭no‬ ‭statistically‬ ‭significant‬ ‭difference‬ ‭between‬ ‭the‬ ‭Positive‬ ‭Control‬ ‭Group‬ ‭and‬
‭Experimental‬ ‭Group‬ ‭1‬ ‭(0.05‬ ‭g/100‬ ‭mL),‬ ‭as‬ ‭indicated‬ ‭by‬ ‭a‬ ‭p-value‬ ‭above‬ ‭the‬ ‭threshold‬ ‭for‬
‭significance.‬ ‭Although‬ ‭both‬ ‭groups‬ ‭show‬ ‭slightly‬ ‭prolonged‬ ‭prothrombin‬ ‭times‬ ‭(PT),‬
‭Experimental‬ ‭Group‬ ‭1’s‬ ‭mean‬ ‭PT‬ ‭of‬ ‭17.53‬ ‭seconds‬ ‭is‬ ‭not‬ ‭meaningfully‬ ‭different‬ ‭from‬ ‭the‬
‭Positive‬ ‭Control’s‬ ‭16.27‬ ‭seconds,‬ ‭which‬ ‭is‬ ‭already‬ ‭near‬ ‭the‬ ‭lower‬ ‭bound‬ ‭of‬ ‭the‬ ‭therapeutic‬
‭anticoagulation‬ ‭range‬ ‭(>15‬ ‭seconds).‬ ‭McRae,‬ ‭Militello,‬ ‭&‬‭Refaai‬‭(2021)‬‭support‬‭that‬‭low-dose‬
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‭anticoagulants‬ ‭may‬‭have‬‭limited‬‭additional‬‭impact‬‭when‬‭baseline‬‭PT‬‭is‬‭already‬‭elevated.‬‭These‬
‭findings‬‭suggest‬‭that‬‭the‬‭0.05‬‭g/100‬‭mL‬‭concentration‬‭does‬‭not‬‭enhance‬‭anticoagulation‬‭beyond‬
‭the effect seen in the positive control and that higher doses may be needed for stronger efficacy.‬
‭Positive Control Group vs Experimental Control Group 2‬

‭The‬ ‭Positive‬ ‭Control‬ ‭and‬ ‭Experimental‬ ‭Group‬ ‭2‬ ‭(0.1‬ ‭g/100‬ ‭mL)‬ ‭showed‬‭no‬‭significant‬
‭difference‬‭in‬‭anticoagulant‬‭effect‬‭based‬‭on‬‭PT‬‭values,‬‭as‬‭indicated‬‭by‬‭their‬‭p-value.‬‭This‬‭suggests‬
‭that‬ ‭both‬ ‭treatments‬ ‭have‬ ‭similar,‬ ‭mild‬ ‭anticoagulant‬ ‭activity.‬ ‭Benbott‬ ‭et‬ ‭al.‬ ‭(2023)‬ ‭attributed‬
‭such‬ ‭effects‬ ‭to‬ ‭alkaloids‬‭in‬‭Catharanthus‬‭roseus‬‭,‬‭while‬‭Nuswantoro‬‭and‬‭Berlianti‬‭(2022)‬‭found‬
‭that‬‭garlic‬‭extract‬‭also‬‭prolongs‬‭PT‬‭through‬‭its‬‭bioactive‬‭compounds.‬‭Although‬‭both‬‭groups‬‭had‬
‭PT‬‭values‬‭exceeding‬‭the‬‭normal‬‭range‬‭of‬‭11–15‬‭seconds‬‭(Ross,‬‭2019),‬‭they‬‭remained‬‭below‬‭the‬
‭therapeutic‬‭INR‬‭threshold‬‭of‬‭2.0–3.0‬‭(Shikdar‬‭&‬‭Bhattacharya,‬‭2023),‬‭reinforcing‬‭the‬‭conclusion‬
‭of modest but comparable anticoagulant action.‬
‭Positive Control Group vs Experimental Control Group 3‬

‭Experimental‬ ‭Group‬ ‭3‬ ‭(0.2‬‭g/100‬‭mL‬‭periwinkle‬‭extract)‬‭significantly‬‭differed‬‭from‬‭the‬
‭Positive‬ ‭Control‬ ‭Group‬ ‭(p‬ ‭=‬ ‭0.0002),‬ ‭indicating‬ ‭that‬ ‭higher‬ ‭concentrations‬ ‭of‬ ‭periwinkle‬ ‭may‬
‭modulate‬ ‭coagulation‬ ‭pathways.‬ ‭Pouyfung‬ ‭&‬ ‭Sukati‬ ‭(2021)‬ ‭support‬ ‭this,‬ ‭noting‬ ‭that‬‭flavonoid‬
‭structure—particularly‬ ‭hydroxyl‬ ‭group‬ ‭count—affects‬ ‭anticoagulant‬ ‭activity,‬ ‭primarily‬ ‭via‬
‭inhibition of intrinsic pathway components.‬

‭In‬‭contrast,‬‭garlic‬‭(the‬‭positive‬‭control)‬‭affects‬‭clotting‬‭differently.‬‭Studies‬‭by‬‭Kim‬‭et‬‭al.‬
‭(2018)‬ ‭and‬ ‭Montoya‬ ‭et‬ ‭al.‬ ‭(2024)‬ ‭found‬ ‭that‬ ‭garlic‬ ‭extract‬ ‭more‬ ‭strongly‬ ‭prolongs‬ ‭activated‬
‭partial‬ ‭thromboplastin‬ ‭time‬ ‭(aPTT)‬‭than‬‭prothrombin‬‭time‬‭(PT),‬‭targeting‬‭intrinsic‬‭factors‬‭(XII,‬
‭XI,‬‭IX,‬‭VIII)‬‭rather‬‭than‬‭the‬‭extrinsic‬‭pathway.‬‭Vaijayanthimala‬‭(2017)‬‭found‬‭that‬‭garlic‬‭extracts‬
‭prepared‬ ‭with‬ ‭aqueous‬ ‭or‬ ‭methanol‬ ‭solvents‬ ‭were‬ ‭more‬ ‭effective‬ ‭at‬ ‭prolonging‬ ‭PT—unlike‬
‭ethanol‬‭extracts‬‭used‬‭in‬‭the‬‭present‬‭study.‬‭Omar‬‭et‬‭al.‬‭(2018)‬‭confirmed‬‭that‬‭extraction‬‭solvents‬
‭significantly‬ ‭influence‬ ‭anticoagulant‬ ‭potency,‬ ‭with‬ ‭aqueous‬ ‭and‬ ‭methanolic‬ ‭extracts‬ ‭typically‬
‭yielding‬ ‭stronger‬ ‭effects‬ ‭than‬ ‭ethanol-based‬ ‭ones,‬ ‭due‬ ‭to‬ ‭differing‬ ‭phytochemical‬ ‭solubility‬
‭profiles.‬

‭Additionally,‬ ‭Abualhasan,‬ ‭Chaurasiya,‬ ‭and‬ ‭Jaradat‬ ‭(2018)‬ ‭highlighted‬ ‭garlic’s‬ ‭unique‬
‭mechanisms,‬‭such‬‭as‬‭enhancing‬‭fibrinolysis‬‭via‬‭t-PA‬‭activation‬‭and‬‭influencing‬‭thromboxane‬‭A2‬
‭production‬ ‭through‬ ‭diallyl‬ ‭trisulfide.‬ ‭These‬ ‭differences‬ ‭underscore‬ ‭the‬ ‭distinct‬ ‭anticoagulant‬
‭profiles‬‭between‬‭garlic‬‭and‬‭periwinkle‬‭and‬‭the‬‭importance‬‭of‬‭solvent‬‭selection‬‭in‬‭phytochemical‬
‭extraction.‬
‭Experimental Control Group 1 vs Experimental Control Group 2‬

‭Experimental‬ ‭Control‬ ‭Groups‬ ‭1‬ ‭(0.05‬ ‭g/100‬ ‭mL)‬ ‭and‬ ‭Experimental‬‭Group‬‭2‬‭(0.1‬‭g/100‬
‭mL)‬ ‭showed‬ ‭no‬ ‭significant‬ ‭difference‬ ‭in‬ ‭anticoagulant‬ ‭activity‬ ‭based‬ ‭on‬ ‭aPTT‬ ‭measurements,‬
‭indicating‬‭that‬‭both‬‭concentrations‬‭of‬‭Catharanthus‬‭roseus‬‭extract‬‭are‬‭likely‬‭below‬‭the‬‭effective‬
‭threshold.‬‭This‬‭aligns‬‭with‬‭Alzahrani‬‭et‬‭al.‬‭(2022),‬‭who‬‭noted‬‭that‬‭low‬‭flavonoid‬‭concentrations‬
‭typically‬ ‭have‬ ‭minimal‬ ‭impact‬‭on‬‭coagulation.‬‭Similarly,‬‭Doudi‬‭and‬‭Setorki‬‭(2014)‬‭and‬‭Kim‬‭et‬
‭al.‬ ‭(2020)‬ ‭emphasized‬ ‭that‬ ‭the‬ ‭anticoagulant‬ ‭effects‬ ‭of‬ ‭flavonoids‬ ‭and‬ ‭alkaloids‬ ‭are‬
‭dose-dependent,‬‭with‬‭little‬‭to‬‭no‬‭physiological‬‭response‬‭at‬‭sub-therapeutic‬‭levels.‬‭These‬‭findings‬
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‭suggest‬ ‭that‬ ‭higher‬ ‭concentrations‬ ‭are‬ ‭needed‬ ‭to‬ ‭observe‬ ‭meaningful‬ ‭effects‬ ‭on‬ ‭intrinsic‬
‭coagulation pathways.‬
‭Experimental Control Group 1 vs Experimental Control Group 3‬

‭Furthermore,‬ ‭Experimental‬ ‭control‬ ‭group‬ ‭1‬ ‭(0.05‬ ‭g/100‬ ‭mL)‬ ‭exhibits‬ ‭a‬ ‭significant‬
‭difference‬ ‭from‬ ‭experimental‬ ‭group‬ ‭3‬ ‭(0.2‬ ‭g/100‬ ‭mL)‬‭with‬‭a‬‭p-value‬‭of‬‭0.0005,‬‭indicating‬‭that‬
‭the‬‭higher‬‭concentration‬‭of‬‭the‬‭solution‬‭is‬‭the‬‭most‬‭effective.‬‭This‬‭findings‬‭aligns‬‭with‬‭a‬‭review‬
‭reporting‬ ‭that‬ ‭ethanolic‬ ‭extracts‬ ‭of‬ ‭plants‬ ‭such‬ ‭as‬ ‭Averrhoa‬ ‭bilimbi‬ ‭significantly‬‭prolonged‬‭PT‬
‭and‬ ‭aPTT‬ ‭in‬ ‭vitro‬‭in‬‭a‬‭dose-dependent‬‭manner,‬‭with‬‭the‬‭greatest‬‭coagulation‬‭time‬‭prolongation‬
‭observed‬ ‭at‬ ‭the‬ ‭highest‬ ‭concentrations‬ ‭tested.‬ ‭This‬ ‭anticoagulant‬ ‭effect‬ ‭is‬ ‭attributed‬ ‭to‬
‭phytochemicals‬‭such‬‭as‬‭flavonoids‬‭and‬‭saponins,‬‭highlighting‬‭the‬‭therapeutic‬‭potentials‬‭of‬‭these‬
‭plants as natural anticoagulants (Sari & Suprapti, 2022).‬
‭Experimental Control Group 2 vs Experimental Control Group 3‬

‭Lastly,‬‭Experimental‬‭Control‬‭Group‬‭2‬‭(0.1‬‭g/100‬‭mL)‬‭and‬‭Experimental‬‭Control‬‭Group‬‭3‬
‭(0.2‬ ‭g/100‬ ‭mL)‬ ‭shows‬ ‭a‬ ‭significant‬‭difference‬‭with‬‭a‬‭p-value‬‭of‬‭0.0022,‬‭which‬‭are‬‭below‬‭0.05.‬
‭The‬ ‭trend‬ ‭observed‬ ‭suggests‬ ‭a‬ ‭dose-dependent‬ ‭anticoagulant‬ ‭effect,‬ ‭where‬ ‭increasing‬
‭concentrations‬ ‭of‬‭the‬‭extract‬‭lead‬‭to‬‭a‬‭more‬‭pronounced‬‭impact‬‭on‬‭PT.‬‭Notably,‬‭the‬‭average‬‭PT‬
‭for‬ ‭the‬ ‭0.2‬ ‭g/100‬ ‭mL‬ ‭group‬ ‭was‬ ‭26.57‬ ‭seconds,‬ ‭significantly‬ ‭exceeding‬ ‭the‬ ‭normal‬ ‭reference‬
‭range‬‭of‬‭11–15‬‭seconds‬‭(Ross,‬‭2019),‬‭and‬‭approaching‬‭the‬‭therapeutic‬‭anticoagulant‬‭range.‬‭This‬
‭finding‬ ‭aligns‬ ‭with‬ ‭previous‬ ‭literature‬ ‭indicating‬ ‭that‬ ‭bioactive‬ ‭compounds‬ ‭in‬ ‭Catharanthus‬
‭roseus‬‭,‬ ‭such‬ ‭as‬ ‭flavonoids‬ ‭and‬ ‭alkaloids,‬ ‭can‬ ‭interfere‬ ‭with‬ ‭clotting‬ ‭factors‬ ‭in‬ ‭the‬ ‭extrinsic‬
‭pathway, thereby extending PT (Singh, 2021; Frontiers in Genetics, 2022).‬

‭Table‬ ‭2.a‬ ‭provides‬ ‭a‬ ‭detailed‬ ‭overview‬‭of‬‭the‬‭average‬‭Activated‬‭Partial‬‭Thromboplastin‬
‭Time‬‭(aPTT)‬‭for‬‭each‬‭treatment‬‭group‬‭derived‬‭from‬‭three‬‭separate‬‭blood‬‭samples.‬‭The‬‭statistical‬
‭analysis‬ ‭conducted‬ ‭through‬ ‭ANOVA‬ ‭yields‬ ‭a‬ ‭p-value‬ ‭of‬ ‭5.54‬ ‭x‬ ‭10‬‭-08‬ ‭or‬ ‭0.0000000554,‬
‭considerably‬ ‭way‬ ‭lower‬ ‭than‬ ‭the‬ ‭alpha‬ ‭value‬ ‭of‬ ‭0.05.‬ ‭This‬ ‭result‬ ‭suggests‬ ‭rejecting‬ ‭the‬ ‭null‬
‭hypothesis, emphasizing that the treatment affects clotting times across the different groups.‬

‭Table‬ ‭2.b‬ ‭shows‬ ‭the‬ ‭results‬ ‭of‬ ‭comparing‬ ‭treatment‬ ‭groups‬ ‭using‬ ‭the‬ ‭Pairwise‬ ‭t-test.‬ ‭It‬
‭highlights‬ ‭important‬ ‭differences‬ ‭in‬ ‭Activated‬ ‭Partial‬ ‭Thromboplastin‬ ‭Time‬ ‭(aPTT)‬ ‭when‬‭using‬
‭different‬ ‭amounts‬ ‭of‬ ‭periwinkle‬ ‭extract,‬ ‭garlic‬ ‭extract,‬ ‭and‬ ‭distilled‬ ‭water‬ ‭as‬ ‭a‬ ‭control.‬ ‭These‬
‭results‬ ‭suggest‬ ‭that‬ ‭periwinkle‬ ‭and‬ ‭garlic‬ ‭extracts‬ ‭can‬ ‭affect‬ ‭aPTT,‬ ‭which‬ ‭relates‬ ‭to‬ ‭the‬
‭prolonging‬ ‭of‬ ‭blood‬ ‭clotting.‬ ‭Specifically,‬ ‭the‬ ‭findings‬ ‭show‬ ‭how‬ ‭different‬ ‭amounts‬ ‭of‬ ‭these‬
‭extracts can change aPTT results. More details about the results are provided below.‬
‭Negative Control Group vs Positive Control Group‬

‭The‬ ‭Negative‬ ‭Control‬ ‭Group‬ ‭shows‬ ‭a‬ ‭significant‬ ‭difference‬ ‭from‬ ‭the‬ ‭Positive‬ ‭Control‬
‭Group‬ ‭based‬ ‭on‬ ‭a‬ ‭p-value‬ ‭lower‬ ‭than‬ ‭the‬ ‭alpha‬ ‭value.‬ ‭Garlic‬ ‭extract‬ ‭exhibits‬ ‭significant‬
‭anticoagulant‬‭effects‬‭by‬‭prolonging‬‭activated‬‭partial‬‭thromboplastin‬‭time‬‭(aPTT),‬‭suggesting‬‭that‬
‭its‬ ‭bioactive‬ ‭compounds,‬ ‭particularly‬ ‭organosulfur‬ ‭molecules,‬ ‭inhibit‬ ‭the‬ ‭intrinsic‬ ‭coagulation‬
‭pathway, as indicated in a study by Alhamamia et al. (2013).‬

‭A‬‭study‬‭by‬‭Clark-Montoya‬‭et‬‭al.‬‭(2024)‬‭demonstrated‬‭that‬‭Snow‬‭Mountain‬‭garlic‬‭extract‬
‭significantly‬ ‭extended‬ ‭activated‬ ‭partial‬ ‭thromboplastin‬ ‭time‬ ‭(aPTT),‬ ‭with‬ ‭the‬ ‭highest‬
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‭concentration‬ ‭achieving‬ ‭1500‬ ‭seconds,‬ ‭while‬ ‭distilled‬ ‭water‬ ‭showed‬ ‭no‬ ‭effect.‬ ‭Additionally,‬ ‭a‬
‭narrative‬ ‭review‬ ‭by‬ ‭Hareera‬ ‭et‬ ‭al.‬ ‭(2022)‬ ‭outlined‬ ‭the‬ ‭mechanisms‬ ‭of‬ ‭garlic's‬ ‭anticoagulant‬
‭effects,‬ ‭including‬ ‭the‬ ‭inhibition‬ ‭of‬ ‭platelet‬ ‭aggregation‬‭and‬‭interference‬‭with‬‭thrombin‬‭activity,‬
‭both crucial for fibrin clot formation.‬

‭The‬‭evidence‬‭from‬‭in-vivo‬‭and‬‭in-vitro‬‭studies‬‭consistently‬‭shows‬‭a‬‭significant‬‭difference‬
‭in‬‭their‬‭effects‬‭on‬‭aPTT‬‭when‬‭comparing‬‭garlic‬‭extract‬‭to‬‭distilled‬‭water.‬‭Garlic‬‭extract‬‭prolongs‬
‭clotting‬‭time‬‭by‬‭targeting‬‭the‬‭intrinsic‬‭coagulation‬‭cascade,‬‭while‬‭distilled‬‭water‬‭remains‬‭neutral,‬
‭having no impact on coagulation factors.‬
‭Negative Control Group vs Experimental Control Group 1‬

‭Likewise,‬ ‭there‬ ‭is‬ ‭a‬ ‭significant‬ ‭difference‬ ‭between‬ ‭the‬ ‭Negative‬ ‭Control‬ ‭Group‬ ‭and‬
‭Experimental‬‭Group‬‭1‬‭with‬‭a‬‭concentration‬‭of‬‭0.05‬‭g/100‬‭mL,‬‭as‬‭shown‬‭in‬‭their‬‭p-values‬‭lower‬
‭than‬‭0.05‬‭and‬‭their‬‭average‬‭time.‬‭The‬‭Negative‬‭Control‬‭Group‬‭has‬‭an‬‭average‬‭of‬‭34‬‭secs‬‭(normal‬
‭range),‬ ‭while‬ ‭Experimental‬ ‭Group‬ ‭1‬ ‭has‬ ‭an‬ ‭average‬ ‭of‬ ‭43.7‬ ‭secs‬ ‭(therapeutic‬ ‭anticoagulant‬
‭reference range).‬

‭The‬ ‭observed‬ ‭reaction‬ ‭in‬ ‭clotting‬ ‭times‬ ‭is‬ ‭linked‬ ‭to‬ ‭bioactive‬‭compounds‬‭in‬‭periwinkle‬
‭leaf‬ ‭extract,‬ ‭which‬ ‭inhibit‬ ‭intrinsic‬ ‭pathway‬ ‭factors‬ ‭VIII,‬ ‭IX,‬ ‭and‬ ‭XI,‬ ‭significantly‬ ‭prolonging‬
‭activated‬‭partial‬‭thromboplastin‬‭time‬‭(aPTT)‬‭compared‬‭to‬‭distilled‬‭water.‬‭Research‬‭on‬‭medicinal‬
‭plants‬ ‭similar‬ ‭to‬ ‭the‬ ‭periwinkle‬ ‭profile‬ ‭involving‬ ‭Aizoon‬ ‭hispanicum‬ ‭and‬ ‭Heliotropium‬
‭maris-mortui‬ ‭supports‬ ‭these‬ ‭findings,‬ ‭showing‬ ‭that‬ ‭aqueous‬ ‭extracts‬ ‭at‬ ‭50‬‭mg/mL‬‭affect‬‭aPTT‬
‭due‬ ‭to‬ ‭their‬ ‭flavonoids‬ ‭and‬ ‭alkaloids.‬ ‭Flavonoids‬ ‭inhibit‬ ‭factor‬ ‭XII‬ ‭activation,‬ ‭while‬ ‭alkaloids‬
‭reduce‬ ‭thrombin‬ ‭generation.‬ ‭In‬ ‭contrast,‬ ‭distilled‬ ‭water,‬ ‭serving‬ ‭as‬ ‭a‬‭neutral‬‭control,‬‭maintains‬
‭normal‬ ‭aPTT‬ ‭values‬ ‭(22–32‬ ‭seconds)‬ ‭and‬ ‭has‬ ‭no‬ ‭bioactive‬ ‭components,‬ ‭confirming‬ ‭its‬ ‭inert‬
‭nature.‬
‭Negative Control Group vs Experimental Control Group 2‬

‭A‬ ‭notable‬ ‭difference‬ ‭was‬ ‭observed‬ ‭between‬ ‭the‬ ‭Negative‬ ‭Control‬ ‭Group‬ ‭and‬
‭Experimental‬ ‭Group‬ ‭2,‬‭which‬‭received‬‭0.1‬‭g/100‬‭mL‬‭of‬‭Catharanthus‬‭roseus‬‭extract.‬‭Although‬
‭specific‬ ‭activated‬ ‭partial‬ ‭thromboplastin‬ ‭time‬ ‭(aPTT)‬ ‭values‬‭were‬‭not‬‭disclosed,‬‭trends‬‭suggest‬
‭an‬ ‭increase‬ ‭in‬ ‭aPTT‬ ‭relative‬ ‭to‬ ‭the‬ ‭control,‬ ‭indicating‬ ‭anticoagulant‬ ‭activity.‬ ‭Yao‬ ‭et‬ ‭al.‬‭(2021)‬
‭reported‬ ‭that‬ ‭flavonoids‬ ‭such‬ ‭as‬ ‭quercetin‬ ‭and‬ ‭kaempferol‬ ‭significantly‬ ‭prolong‬ ‭aPTT‬ ‭by‬
‭modulating‬ ‭the‬ ‭intrinsic‬ ‭coagulation‬ ‭pathway.‬ ‭Additionally,‬ ‭Gaspar‬ ‭et‬ ‭al.‬ ‭(2019)‬ ‭demonstrated‬
‭that‬ ‭rutin‬ ‭and‬ ‭hesperidin‬ ‭complexes‬ ‭extend‬ ‭aPTT‬ ‭without‬ ‭affecting‬ ‭prothrombin‬ ‭time‬ ‭(PT)‬ ‭or‬
‭thrombin‬ ‭time‬ ‭(TT),‬ ‭supporting‬ ‭their‬ ‭selective‬ ‭action‬ ‭on‬ ‭the‬ ‭intrinsic‬ ‭pathway.‬ ‭These‬ ‭findings‬
‭reinforce‬ ‭the‬ ‭hypothesis‬ ‭that‬ ‭bioactive‬ ‭flavonoids‬ ‭in‬ ‭Catharanthus‬ ‭roseus‬ ‭contribute‬ ‭to‬ ‭the‬
‭observed anticoagulant effect at this dosage.‬
‭Negative Control Group vs Experimental Control Group 3‬

‭The‬ ‭Negative‬ ‭Control‬ ‭Group‬ ‭and‬ ‭Experimental‬ ‭Group‬ ‭3‬ ‭(0.2‬ ‭g/100‬ ‭mL)‬ ‭showed‬ ‭a‬
‭significant‬‭difference‬‭in‬‭anticoagulant‬‭activity,‬‭as‬‭Experimental‬‭Group‬‭3‬‭exhibited‬‭a‬‭mean‬‭aPTT‬
‭of‬‭53.3‬‭seconds-well‬‭above‬‭the‬‭normal‬‭reference‬‭range‬‭of‬‭25–35‬‭seconds‬‭(Hammami,‬‭2021)‬‭and‬
‭within‬ ‭the‬ ‭therapeutic‬ ‭anticoagulant‬ ‭range‬ ‭of‬ ‭36–70‬ ‭seconds.‬ ‭This‬ ‭result‬ ‭is‬ ‭consistent‬ ‭with‬
‭findings‬‭by‬‭Pouyfung‬‭&‬‭Sukati‬‭(2021),‬‭who‬‭showed‬‭that‬‭flavonoids‬‭significantly‬‭prolong‬‭aPTT‬
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‭by‬ ‭inhibiting‬ ‭intrinsic‬ ‭pathway‬ ‭factors,‬ ‭and‬ ‭Benbott‬ ‭et‬ ‭al.‬ ‭(2023),‬ ‭who‬ ‭reported‬ ‭that‬ ‭alkaloids‬
‭possess‬ ‭strong‬ ‭anticoagulant‬ ‭properties‬ ‭through‬ ‭intrinsic‬ ‭pathway‬ ‭modulation.‬ ‭These‬ ‭results‬
‭support‬‭the‬‭presence‬‭of‬‭bioactive‬‭compounds‬‭in‬‭Catharanthus‬‭roseus‬‭,‬‭particularly‬‭alkaloids‬‭and‬
‭flavonoids, which are known to exert potent effects on coagulation pathways.‬
‭Experimental Control Group 1 vs Experimental Control Group 2‬

‭Experimental‬ ‭Group‬ ‭1‬ ‭with‬ ‭a‬ ‭concentration‬ ‭of‬ ‭0.05‬ ‭g/100‬ ‭mL‬ ‭shows‬ ‭no‬ ‭significant‬
‭difference‬ ‭with‬ ‭Experimental‬ ‭Group‬ ‭2,‬ ‭with‬ ‭a‬ ‭p-value‬ ‭of‬ ‭0.1896,‬ ‭which‬ ‭exceeds‬ ‭the‬ ‭0.05‬
‭significant‬ ‭threshold.‬ ‭Despite‬ ‭the‬ ‭slightly‬ ‭higher‬ ‭mean‬ ‭aPTT‬ ‭value‬ ‭of‬ ‭Group‬ ‭2‬ ‭(46‬ ‭seconds)‬
‭compared‬‭to‬‭Group‬‭1‬‭(43.7‬‭seconds),‬‭both‬‭values‬‭fall‬‭within‬‭the‬‭therapeutic‬‭anticoagulant‬‭range‬
‭of‬ ‭36–70‬ ‭seconds,‬ ‭indicating‬ ‭effective‬ ‭prolongation‬ ‭of‬ ‭clotting‬ ‭time‬ ‭(Hammami,‬ ‭2022).‬ ‭This‬
‭result‬‭suggests‬‭that‬‭while‬‭both‬‭concentrations‬‭enhance‬‭anticoagulant‬‭activity,‬‭the‬‭increment‬‭from‬
‭0.05‬ ‭g‬ ‭to‬ ‭0.1‬ ‭g‬ ‭may‬ ‭not‬ ‭yield‬ ‭a‬ ‭substantial‬ ‭physiological‬ ‭difference.‬ ‭Studies‬ ‭by‬ ‭Pham‬ ‭et‬ ‭al.‬
‭(2020)‬ ‭and‬ ‭Pouyfung‬ ‭&‬‭Sukati‬‭(2021)‬‭indicating‬‭that‬‭flavonoids‬‭and‬‭alkaloids‬‭in‬‭Catharanthus‬
‭roseus‬‭can‬‭prolong‬‭aPTT‬‭through‬‭inhibition‬‭of‬‭intrinsic‬‭pathway‬‭factors‬‭such‬‭as‬‭VIII,‬‭IX,‬‭XI,‬‭and‬
‭XII,‬ ‭yet‬ ‭their‬ ‭effect‬ ‭may‬ ‭plateau‬ ‭at‬ ‭lower‬‭dosages.‬‭These‬‭observations‬‭imply‬‭that‬‭the‬‭bioactive‬
‭compounds‬ ‭may‬ ‭reach‬ ‭a‬ ‭threshold‬ ‭of‬ ‭effectiveness‬ ‭at‬‭0.05‬‭g/100‬‭mL,‬‭beyond‬‭which‬‭additional‬
‭concentration does not significantly enhance aPTT.‬
‭Experimental Control Group 1 vs Experimental Control Group 3‬

‭Experimental‬ ‭Group‬ ‭1‬ ‭(0.05‬ ‭g/100‬ ‭mL)‬ ‭showed‬ ‭a‬ ‭statistically‬ ‭significant‬ ‭difference‬ ‭in‬
‭average‬ ‭activated‬ ‭partial‬ ‭thromboplastin‬ ‭time‬ ‭(aPTT)‬ ‭compared‬ ‭to‬ ‭Experimental‬ ‭Group‬ ‭3‬ ‭(0.2‬
‭g/100‬ ‭mL),‬ ‭with‬ ‭means‬ ‭of‬ ‭43.7‬ ‭seconds‬ ‭and‬ ‭53.3‬ ‭seconds,‬ ‭respectively,‬ ‭both‬ ‭within‬ ‭the‬
‭therapeutic range. The effect is due to the dose-dependent nature of the treatment.‬

‭Studies‬ ‭indicate‬ ‭that‬ ‭plant‬‭extracts'‬‭flavonoid‬‭and‬‭alkaloid‬‭contents‬‭increase‬‭with‬‭higher‬
‭extraction‬ ‭doses.‬ ‭For‬ ‭example,‬ ‭research‬ ‭on‬ ‭Achillea‬ ‭millefolium‬ ‭revealed‬ ‭that‬ ‭higher‬ ‭doses‬
‭resulted‬ ‭in‬ ‭greater‬ ‭flavonoid‬ ‭concentrations,‬ ‭with‬ ‭a‬ ‭1‬ ‭mg/mL‬ ‭extract‬‭showing‬‭39.45‬‭±‬‭1.84‬‭µg‬
‭quercetin‬‭equivalents‬‭(QE)/mg‬ ‭(Hayat‬‭et‬‭al.,‬‭2025).‬‭Similarly,‬‭a‬‭study‬‭on‬‭Matricaria‬‭pubescens‬
‭demonstrated‬ ‭that‬ ‭alkaloid‬ ‭concentrations‬ ‭rose‬ ‭with‬ ‭increased‬ ‭plant‬ ‭material,‬ ‭as‬ ‭higher‬ ‭doses‬
‭enhance‬ ‭the‬ ‭solubilization‬ ‭of‬ ‭alkaloids‬ ‭in‬ ‭solvents‬ ‭like‬ ‭ethanol‬ ‭or‬ ‭ethyl‬ ‭acetate‬ ‭(Hassiba‬
‭Metrouh-Amir & Amir, 2023).‬

‭Research‬ ‭on‬ ‭Ephedra‬ ‭nebrodensis‬ ‭shows‬ ‭that‬ ‭higher‬ ‭doses‬ ‭(e.g.,‬ ‭5‬ ‭g/kg)‬ ‭result‬ ‭in‬ ‭a‬
‭greater‬ ‭abundance‬ ‭of‬ ‭alkaloids‬ ‭and‬ ‭increased‬ ‭bioactivity‬ ‭than‬ ‭lower‬ ‭doses‬ ‭(Hamoudi‬ ‭et‬ ‭al.,‬
‭2022).‬‭The‬‭dose‬‭of‬‭plant‬‭material‬‭during‬‭extraction‬‭significantly‬‭influences‬‭the‬‭concentration‬‭of‬
‭alkaloids and flavonoids, leading to enhanced activity in the extracts.‬
‭Experimental Control Group 1 vs Positive Control Group‬

‭Experimental‬ ‭Group‬ ‭1‬ ‭(0.05‬ ‭g/100‬ ‭mL)‬ ‭demonstrated‬ ‭significant‬ ‭anticoagulant‬
‭properties,‬‭with‬‭aPTT‬‭values‬‭significantly‬‭different‬‭from‬‭the‬‭Positive‬‭Control‬‭Group‬‭(p‬‭=‬‭7.89‬‭x‬
‭10‬‭-06‬‭).‬ ‭While‬ ‭it‬ ‭exhibits‬ ‭anticoagulant‬ ‭effects,‬ ‭its‬ ‭potency‬ ‭is‬ ‭less‬ ‭than‬ ‭that‬ ‭of‬ ‭the‬ ‭standard‬
‭anticoagulant.‬ ‭Recent‬ ‭research‬ ‭supports‬ ‭these‬ ‭findings,‬ ‭indicating‬ ‭that‬ ‭plant-derived‬ ‭alkaloids‬
‭can‬ ‭prolong‬ ‭aPTT‬ ‭by‬ ‭modulating‬ ‭coagulation‬ ‭factors.‬ ‭The‬ ‭aPTT‬ ‭value‬ ‭of‬ ‭43.7‬ ‭seconds‬ ‭for‬
‭Experimental‬‭Group‬‭1‬‭is‬‭within‬‭the‬‭therapeutic‬‭range‬‭(36–70‬‭seconds),‬‭indicating‬‭potential‬‭safe‬
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‭anticoagulant‬‭activity.‬‭This‬‭aligns‬‭with‬‭the‬‭importance‬‭of‬‭maintaining‬‭moderate‬‭clotting‬‭times‬‭to‬
‭minimize‬ ‭hemorrhagic‬ ‭risks,‬ ‭as‬ ‭noted‬ ‭in‬ ‭related‬ ‭studies‬ ‭(Kubatka‬ ‭et‬ ‭al.,‬‭2022;‬‭Mehic,‬‭Colling,‬
‭Pabinger, & Gebhart, 2021; Lamponi, S., 2021)‬

‭Furthermore,‬‭the‬‭statistically‬‭significant‬‭variance‬‭between‬‭treatment‬‭groups,‬‭as‬‭shown‬‭by‬
‭the‬ ‭ANOVA‬ ‭results‬‭(F‬‭=‬‭98.22,‬‭p‬‭=‬‭5.54‬‭x‬‭10‬‭-08‬‭),‬‭further‬‭validates‬‭the‬‭biological‬‭activity‬‭of‬‭the‬
‭periwinkle‬ ‭extract‬ ‭on‬ ‭coagulation‬ ‭parameters.‬ ‭According‬ ‭to‬ ‭Martial‬ ‭et‬ ‭al.‬ ‭(2022),‬ ‭statistically‬
‭significant‬ ‭ANOVA‬ ‭outcomes‬ ‭in‬ ‭similar‬ ‭phytochemical‬ ‭studies‬ ‭often‬ ‭correlate‬ ‭strongly‬ ‭with‬
‭dose-responsive‬ ‭anticoagulant‬ ‭properties,‬ ‭particularly‬ ‭in‬ ‭extracts‬ ‭rich‬ ‭in‬ ‭vincristine‬ ‭and‬
‭vinblastine which are alkaloids known to affect vascular and hematologic parameters.‬
‭Experimental Control Group 2 vs Experimental Control Group 3‬

‭Experimental‬ ‭Group‬ ‭2‬ ‭(0.1‬ ‭g/100‬ ‭mL)‬ ‭had‬ ‭an‬ ‭average‬ ‭clotting‬ ‭time‬ ‭of‬ ‭46‬ ‭seconds,‬
‭significantly‬ ‭shorter‬ ‭than‬ ‭Experimental‬ ‭Group‬‭3‬‭(0.2‬‭g/100‬‭mL),‬‭which‬‭had‬‭an‬‭average‬‭time‬‭of‬
‭53.3‬ ‭seconds.‬ ‭Both‬ ‭concentrations‬ ‭are‬ ‭within‬ ‭the‬‭reference‬‭range‬‭of‬‭therapeutic‬‭anticoagulants.‬
‭Higher concentrations result in longer clotting times.‬

‭Phytochemical‬‭analyses‬‭of‬‭Vinca‬‭species,‬‭particularly‬‭periwinkle,‬‭demonstrate‬‭variations‬
‭in‬ ‭flavonoid‬‭and‬‭alkaloid‬‭content‬‭depending‬‭on‬‭extract‬‭concentration‬‭and‬‭plant‬‭variety.‬‭A‬‭study‬
‭found‬‭that‬‭Vinca‬‭herbacea‬‭exhibited‬‭the‬‭highest‬‭total‬‭flavonoid‬‭content‬‭(TFC)‬‭at‬‭151‬‭mg,‬‭while‬
‭higher‬ ‭extract‬ ‭concentrations‬ ‭correlated‬ ‭with‬ ‭increased‬ ‭total‬ ‭alkaloid‬ ‭content‬‭(TAC)‬‭(Ciorîță‬‭et‬
‭al.,‬ ‭2021).‬ ‭Additionally,‬ ‭research‬ ‭by‬ ‭Doshi,‬ ‭Matthews,‬ ‭&‬ ‭Chaskar‬‭(2018)‬‭on‬‭ethanolic‬‭extracts‬
‭from‬ ‭Catharanthus‬ ‭roseus‬ ‭leaves‬ ‭showed‬ ‭a‬ ‭significant‬ ‭presence‬ ‭of‬ ‭alkaloids,‬ ‭flavonoids,‬ ‭and‬
‭other‬ ‭secondary‬ ‭metabolites.‬ ‭Their‬ ‭gas‬ ‭chromatography-mass‬ ‭spectrometry‬ ‭(GC-MS)‬ ‭analysis‬
‭identified‬ ‭15‬ ‭key‬ ‭components,‬ ‭revealing‬ ‭that‬ ‭using‬ ‭ethanol‬ ‭as‬ ‭a‬ ‭solvent‬ ‭and‬ ‭higher‬ ‭extract‬
‭concentrations‬ ‭improved‬ ‭both‬ ‭diversity‬ ‭and‬ ‭quantity‬ ‭of‬‭bioactive‬‭compounds,‬‭underscoring‬‭the‬
‭connection between extraction efficiency and phytochemical yield.‬
‭Experimental Control Group 2 vs Positive Control Group‬

‭Experimental‬‭Group‬‭2‬‭(0.1‬‭g/100‬‭mL)‬‭and‬‭garlic‬‭extract‬‭significantly‬‭prolonged‬‭activated‬
‭partial‬ ‭thromboplastin‬ ‭time‬ ‭(aPTT),‬ ‭with‬ ‭average‬ ‭times‬ ‭of‬ ‭46‬ ‭seconds‬ ‭and‬ ‭53.7‬ ‭seconds,‬
‭respectively.‬

‭Research‬‭highlights‬‭that‬‭garlic‬‭extract‬‭exhibits‬‭a‬‭potent‬‭anticoagulant‬‭effect‬‭by‬‭inhibiting‬
‭the‬ ‭intrinsic‬ ‭coagulation‬ ‭pathway,‬ ‭with‬ ‭a‬ ‭comparative‬ ‭rodent‬ ‭study‬ ‭showing‬ ‭significant‬ ‭results‬
‭(Kim‬ ‭et‬ ‭al.,‬ ‭2018).‬ ‭An‬ ‭in‬ ‭vitro‬ ‭study‬ ‭further‬ ‭confirmed‬ ‭a‬ ‭dose-dependent‬‭increase‬‭in‬‭activated‬
‭partial‬‭thromboplastin‬‭time‬‭(aPTT)‬‭with‬‭Snow‬‭Mountain‬‭garlic,‬‭where‬‭higher‬‭concentrations‬‭led‬
‭to‬ ‭greater‬ ‭clotting‬‭time‬‭prolongation‬‭(Clark-Montoya‬‭et‬‭al.,‬‭2024).‬‭Similarly,‬‭periwinkle‬‭extract‬
‭has‬ ‭been‬ ‭shown‬ ‭to‬ ‭significantly‬ ‭prolong‬ ‭aPTT,‬ ‭attributed‬ ‭to‬ ‭its‬ ‭rich‬ ‭alkaloid‬ ‭and‬ ‭flavonoid‬
‭content‬ ‭that‬ ‭inhibits‬ ‭intrinsic‬ ‭coagulation‬ ‭factors‬ ‭(Abdallah‬ ‭et‬ ‭al.,‬ ‭2022).‬ ‭While‬ ‭both‬ ‭extracts‬
‭extend‬ ‭aPTT,‬ ‭garlic's‬ ‭effects‬ ‭stem‬ ‭from‬ ‭organosulfur‬ ‭compounds‬ ‭and‬ ‭polyphenols,‬ ‭while‬
‭periwinkle's‬ ‭is‬ ‭driven‬ ‭by‬ ‭alkaloids‬ ‭and‬ ‭flavonoids,‬ ‭leading‬ ‭to‬‭differences‬‭in‬‭their‬‭anticoagulant‬
‭potency.‬
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‭Experimental Control Group 3 vs Positive Control Group‬
‭Interestingly,‬‭Experimental‬‭Control‬‭Group‬‭3‬‭(0.2‬‭g/100‬‭mL)‬‭demonstrated‬‭no‬‭significant‬

‭difference‬‭when‬‭compared‬‭to‬‭the‬‭Positive‬‭Control‬‭Group‬‭with‬‭a‬‭p-value‬‭of‬‭0.77.‬‭This‬‭statistical‬
‭outcome‬ ‭implies‬ ‭that‬ ‭both‬ ‭groups‬ ‭effectively‬ ‭produced‬ ‭similar‬ ‭outcomes‬ ‭in‬ ‭terms‬ ‭of‬ ‭their‬
‭influence‬‭on‬‭blood‬‭coagulation‬‭parameters.‬‭This‬‭similarity‬‭aligns‬‭with‬‭the‬‭observed‬‭prolongation‬
‭of‬‭aPTT,‬‭suggesting‬‭the‬‭potential‬‭anticoagulant‬‭properties‬‭of‬‭Catharanthus‬‭roseus‬‭.‬ ‭These‬‭effects‬
‭may‬ ‭be‬ ‭attributed‬ ‭to‬ ‭its‬ ‭bioactive‬ ‭compounds,‬ ‭including‬ ‭flavonoids‬ ‭and‬ ‭alkaloids,‬ ‭which‬ ‭have‬
‭been‬ ‭reported‬ ‭to‬ ‭exert‬ ‭anticoagulant‬ ‭effects‬ ‭by‬ ‭interfering‬ ‭with‬‭thrombin‬‭generation‬‭or‬‭activity‬
‭(Pham, et al., 2020; Sahagun, et al., 2021).‬

‭Flavonoids,‬ ‭recognized‬ ‭for‬ ‭their‬ ‭anticoagulant‬ ‭activity,‬ ‭affect‬ ‭clotting‬ ‭factors‬ ‭VIII,‬ ‭IX,‬
‭XI,‬ ‭and‬ ‭XII,‬ ‭thereby‬ ‭prolonging‬ ‭activated‬ ‭partial‬ ‭thromboplastin‬ ‭time‬ ‭(aPTT)‬ ‭(Benbott‬ ‭et‬ ‭al.,‬
‭2023).‬ ‭Alkaloids‬ ‭from‬ ‭Catharanthus‬ ‭roseus,‬ ‭such‬ ‭as‬ ‭vincristine‬ ‭and‬‭vinblastine,‬‭also‬‭modulate‬
‭endothelial‬ ‭function,‬ ‭significantly‬ ‭influencing‬ ‭the‬ ‭coagulation‬ ‭cascade.‬ ‭Research‬ ‭suggests‬ ‭that‬
‭plant-derived‬‭anticoagulants‬‭may‬‭be‬‭equally‬‭effective‬‭as‬‭synthetic‬‭ones.‬‭Garlic‬‭(Allium‬‭sativum)‬‭,‬
‭known‬‭for‬‭its‬‭anticoagulant‬‭properties,‬‭acts‬‭as‬‭a‬‭positive‬‭control,‬‭particularly‬‭affecting‬‭aPTT.‬‭Its‬
‭effects‬‭are‬‭primarily‬‭due‬‭to‬‭bioactive‬‭compounds‬‭like‬‭allicin‬‭and‬‭ajoene,‬‭which‬‭inhibit‬‭thrombin‬
‭formation‬ ‭and‬ ‭promote‬ ‭fibrinolysis,‬ ‭while‬ ‭organosulfur‬ ‭compounds‬ ‭in‬ ‭garlic‬ ‭further‬ ‭prevent‬
‭platelet aggregation (Senadheera & Perera, 2023).‬

‭Table‬ ‭3‬ ‭showcases‬ ‭the‬ ‭physicochemical‬ ‭characteristics‬ ‭of‬ ‭the‬ ‭most‬ ‭effective‬
‭concentration‬‭solution.‬‭The‬‭solution‬‭described‬‭aligns‬‭with‬‭the‬‭United‬‭States‬‭Pharmacopeia‬‭(USP)‬
‭standards‬ ‭for‬ ‭botanical‬ ‭extracts,‬ ‭as‬ ‭outlined‬ ‭in‬ ‭USP‬ ‭General‬ ‭Chapter‬ ‭<565>.‬ ‭The‬ ‭solution’s‬
‭specific‬‭gravity‬‭of‬‭1.002‬‭is‬‭within‬‭the‬‭typical‬‭range‬‭for‬‭liquid‬‭formulations,‬‭which‬‭generally‬‭falls‬
‭between‬ ‭1.0‬ ‭and‬ ‭1.4,‬ ‭indicating‬ ‭proper‬ ‭dissolution‬ ‭of‬ ‭bioactive‬ ‭compounds,‬ ‭supporting‬ ‭its‬
‭homogeneity‬‭and‬‭compliance‬‭with‬‭USP‬‭requirements‬‭for‬‭uniformity‬‭in‬‭liquid‬‭formulations.‬‭The‬
‭pH‬‭of‬‭the‬‭solution‬‭is‬‭6.0,‬‭which‬‭remains‬‭slightly‬‭acidic‬‭and‬‭within‬‭the‬‭generally‬‭acceptable‬‭range‬
‭of‬ ‭5.0‬ ‭to‬ ‭7.0‬ ‭for‬ ‭plant‬ ‭extracts,‬ ‭preventing‬ ‭degradation‬ ‭and‬ ‭enhancing‬‭compatibility,‬‭making‬‭it‬
‭suitable‬ ‭for‬ ‭potential‬ ‭pharmaceutical‬ ‭formulation.‬ ‭The‬ ‭solution's‬ ‭light‬ ‭green-yellowish‬ ‭color‬
‭reflects‬ ‭the‬ ‭presence‬ ‭of‬ ‭flavonoids‬ ‭and‬ ‭alkaloids‬ ‭(Fumi,‬ ‭et‬ ‭al),‬ ‭which‬ ‭are‬ ‭known‬ ‭bioactive‬
‭components‬ ‭of‬ ‭Periwinkle,‬ ‭aligning‬ ‭with‬ ‭the‬ ‭specific‬ ‭color‬ ‭profile‬ ‭for‬ ‭extracts.‬ ‭Its‬‭mild‬‭herbal‬
‭odor,‬ ‭consistent‬ ‭with‬ ‭Periwinkle‬ ‭leaf‬ ‭extracts,‬ ‭aligns‬ ‭with‬ ‭consumer‬ ‭expectations‬ ‭for‬ ‭natural‬
‭products‬ ‭while‬ ‭reinforcing‬ ‭the‬ ‭authenticity‬ ‭of‬ ‭its‬ ‭composition.‬ ‭The‬ ‭clarity‬ ‭of‬ ‭the‬ ‭solution,‬
‭observed‬‭as‬‭clear‬‭and‬‭neutral,‬‭meets‬‭filtration‬‭standards‬‭by‬‭being‬‭free‬‭of‬‭visible‬‭particles,‬‭which‬
‭validates the effectiveness of its preparation process.‬

‭6. Conclusion‬
‭The‬ ‭results‬ ‭of‬ ‭this‬ ‭study‬ ‭demonstrate‬ ‭that‬ ‭Catharanthus‬ ‭roseus‬ ‭(Periwinkle)‬ ‭exhibit‬

‭significant‬ ‭anticoagulant‬ ‭activity.‬ ‭The‬ ‭findings‬ ‭were‬ ‭rigorously‬ ‭derived‬ ‭from‬ ‭comprehensive‬
‭analysis‬ ‭of‬ ‭the‬ ‭experimental‬ ‭data‬ ‭and‬ ‭relevant‬ ‭literature.‬ ‭Among‬ ‭the‬ ‭tested‬ ‭concentrations‬ ‭of‬
‭Periwinkle‬ ‭extract‬ ‭(0.05‬ ‭g/100‬ ‭mL,‬ ‭0.1‬ ‭g/100‬ ‭mL,‬ ‭and‬ ‭0.2‬ ‭g/100‬ ‭mL),‬ ‭the‬ ‭0.2‬ ‭g/100‬ ‭mL‬
‭concentration‬ ‭elicited‬ ‭the‬ ‭most‬ ‭pronounced‬ ‭prolongation‬ ‭of‬ ‭both‬ ‭prothrombin‬ ‭time‬ ‭(PT)‬ ‭and‬
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‭activated‬ ‭partial‬ ‭thromboplastin‬ ‭time‬ ‭(aPTT),‬ ‭indicating‬ ‭a‬ ‭dose-dependent‬‭anticoagulant‬‭effect.‬
‭This‬ ‭concentration‬ ‭also‬ ‭yielded‬ ‭the‬ ‭lowest‬ ‭p-value‬ ‭relative‬ ‭to‬ ‭control‬ ‭groups,‬ ‭suggesting‬ ‭a‬
‭statistically‬ ‭significant‬ ‭alteration‬ ‭in‬ ‭coagulation‬ ‭parameters.‬ ‭Furthermore,‬ ‭comparative‬‭analysis‬
‭of‬ ‭aPTT‬ ‭results‬ ‭revealed‬ ‭no‬ ‭significant‬ ‭difference‬ ‭between‬ ‭the‬ ‭anticoagulant‬ ‭effects‬ ‭of‬‭the‬‭0.2‬
‭g/100‬ ‭mL‬ ‭Periwinkle‬ ‭extract‬ ‭and‬ ‭the‬ ‭positive‬ ‭control‬ ‭(garlic‬ ‭extract),‬ ‭indicating‬ ‭comparable‬
‭efficacy.‬ ‭Physicochemical‬ ‭characterization‬ ‭of‬ ‭the‬ ‭formulated‬ ‭Periwinkle‬ ‭solution-including‬
‭specific‬ ‭gravity,‬ ‭pH,‬ ‭odor,‬ ‭color,‬ ‭and‬ ‭clarity-confirmed‬ ‭its‬ ‭stability‬ ‭and‬ ‭suitability‬‭for‬‭potential‬
‭therapeutic‬ ‭use,‬ ‭with‬ ‭pH‬ ‭values‬ ‭maintained‬ ‭within‬ ‭physiologically‬ ‭acceptable‬ ‭limits.‬
‭Collectively,‬ ‭these‬ ‭findings‬ ‭provide‬ ‭compelling‬ ‭evidence‬ ‭for‬ ‭the‬ ‭anticoagulant‬ ‭potential‬ ‭of‬
‭Catharanthus‬ ‭roseus‬ ‭extract,‬ ‭supporting‬ ‭its‬ ‭candidacy‬ ‭as‬ ‭a‬ ‭natural‬ ‭alternative‬ ‭to‬ ‭conventional‬
‭anticoagulant agents and warranting further investigation in preclinical and clinical contexts.‬
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‭Laboratory Apparatus and‬
‭Equipment‬

‭Rotary Evaporator‬
‭Round-Bottom Flask‬
‭Weighing Balance‬
‭Distilled water‬
‭Mortar and Pestle or Blender‬
‭Filter Paper or Gauze‬
‭Test Tubes‬
‭Fibrometer Testing Machine‬
‭Incubator‬
‭Centrifuge‬
‭ph paper‬
‭Pycnometer‬
‭Purple-Top Tubes‬
‭Test Tube Rack‬
‭Syringes‬
‭Erlenmeyer Flasks‬
‭Beaker‬
‭Oven‬
‭pH paper/ pH strips‬

‭Reagent‬ ‭Ethanol‬
‭Hager’s Reagent (Saturated Picric Acid)‬
‭Mayer’s Reagent (Mercuric-Potassium‬
‭Iodide)‬
‭Wagner’s Reagent (Iodide in Potassium‬
‭Iodide)‬
‭2% Sodium Hydroxide Solution‬
‭Dilute HydrochloricAcid‬
‭Lead Acetate Solution‬
‭apTT Reagent‬
‭PT Reagent‬
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‭APPENDIX C‬
‭Identification Certificate Of Plant Material‬
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‭APPENDIX D‬
‭LC-REC Approval Letter‬
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‭APPENDIX E‬
‭Preparation Of Plant Sample‬

‭40‬

‭Collection and Air Drying of Periwinkle‬
‭(‬‭Catharanthus roseus)‬‭Leaves‬

‭Oven Drying and Pulverization of‬
‭Periwinkle (‬‭Catharanthus roseus)‬‭Leaves‬



‭APPENDIX F‬
‭Extraction Of Plant Sample‬
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‭Soaking of Pulverized Periwinkle‬
‭(‬‭Catharanthus roseus)‬‭Leaves‬

‭Filtration of Periwinkle (‬‭Catharanthus‬
‭roseus)‬‭Extract‬



‭APPENDIX G‬
‭Rotary Evaporation‬

‭Removal of Solvent through Rotary‬
‭Evaporation‬
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‭APPENDIX H‬
‭Phytochemical Screening Test Procedures‬

‭Test for Alkaloids‬

‭Test‬ ‭Reagent‬ ‭Procedures‬ ‭Positive (+) Results‬

‭Hager’s Test‬ ‭Hager’s Reagent‬
‭(Saturated Picric Acid)‬

‭1.‬ ‭Measure 2-3 ml‬
‭of the sample‬
‭extract.‬

‭2.‬ ‭Add 1-2 drops‬
‭of the Hager’s‬
‭reagent‬

‭Formation of a creamy‬
‭white precipitate‬

‭Mayer’s Test‬ ‭Mayer’s Reagent‬
‭(Mercuric-Potassium‬
‭Iodide)‬

‭1.‬ ‭Measure 2-3 ml‬
‭of the sample‬
‭extract.‬

‭2.‬ ‭Add 1-2 drops‬
‭of the Mayer’s‬
‭reagent‬

‭Formation of a creamy‬
‭white/yellow‬

‭precipitate‬

‭Wagner’s Test‬ ‭Wagner’s Reagent‬
‭(Iodide in Potassium‬
‭Iodide)‬

‭1.‬ ‭Measure 2-3 ml‬
‭of the sample‬
‭extract.‬

‭2.‬ ‭Add a few‬
‭drops of the‬
‭Wagner’s‬
‭reagent‬

‭Formation of‬
‭brown/reddish‬

‭precipitate‬
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‭Test for Flavonoids‬

‭Test‬ ‭Reagent‬ ‭Procedures‬ ‭Positive (+) Results‬

‭Alkaline‬
‭Reagent Test‬

‭2% Sodium Hydroxide‬
‭Solution  and Dilute‬
‭HydrochloricAcid‬

‭1.‬ ‭Measure 1 ml‬
‭of the sample‬
‭extract.‬

‭2.‬ ‭Add 2ml of the‬
‭2% Sodium‬
‭Hydroxide‬
‭Solution and a‬
‭few drops of‬
‭Dilute‬
‭Hydrochloric‬
‭Acid.‬

‭Formation of an‬
‭intense yellow colour,‬
‭becomes colourless in‬
‭addition of dilute acid.‬

‭Lead Acetate‬
‭Test‬

‭Lead Acetate Solution‬ ‭1.‬ ‭Measure 1 ml‬
‭of the sample‬
‭extract.‬

‭2.‬ ‭Add a few‬
‭drops of Lead‬
‭Acetate‬
‭Solution.‬

‭Formation of  yellow‬
‭precipitate.‬
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‭APPENDIX I‬
‭Phytochemical Screening Documentation‬

‭Test for Alkaloids‬

‭TYPE OF TEST‬ ‭RESULTS‬

‭Hager’s Test‬ ‭(+)‬

‭Mayer’s Test‬ ‭(+)‬

‭Wagner’s Test‬ ‭(-)‬

‭LEGEND: (+) Presence; (-) Absence‬

‭∴ Alkaloids are detected in the extract.‬

‭45‬



‭Test for Flavonoids‬

‭TYPE OF TEST‬ ‭RESULTS‬

‭Alkaline Reagent Test‬ ‭(-)‬

‭Lead Acetate Test‬ ‭(+)‬

‭LEGEND: (+) Presence; (-) Absence‬

‭∴ Flavonoids are detected in the extract.‬
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‭APPENDIX J‬
‭Formulation Of Different Solution Concentrations Procedure‬

‭Periwinkle Solution: 0.05 g/100 mL Concentration‬

‭Periwinkle‬‭(Catharanthus roseus)‬‭…………………………….……………….‬‭0.05g (extract)‬

‭Distilled Water ……………………………..………………….…………………. qs ad100mL‬

‭Periwinkle Solution: 0.1 g/100 mL Concentration‬

‭Periwinkle‬‭(Catharanthus roseus)‬‭……………………...……………………….‬‭0.1g (extract)‬

‭Distilled Water ………………………………………………………...…………. qs ad100mL‬

‭Periwinkle Solution: 0.2 g/100 mL Concentration‬

‭Periwinkle‬‭(Catharanthus roseus)‬‭……………………………...……………….‬‭0.2g (extract)‬

‭Distilled Water ………………………………………………………….…..……. qs ad100mL‬

‭Garlic Solution: 0.01 g/100 mL Concentration‬

‭Garlic‬‭(Allium sativum)‬‭…………………………………………………………. 0.1g‬‭(extract)‬

‭Distilled Water ……………………………………………..…….………………. qs ad100mL‬
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‭APPENDIX K‬
‭Formulation Of Different Solution Concentration‬

‭Documentation‬
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‭APPENDIX L‬
‭Participants’ Questionnaires And Certificate Of Consent‬

‭PARTICIPANT A‬

‭PARTICIPANT B‬
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‭PARTICIPANT C‬
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‭APPENDIX M‬
‭Blood Collection‬

‭PARTICIPANT A‬

‭PARTICIPANT B‬

‭PARTICIPANT C‬
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‭APPENDIX N‬
‭Prothrombin Time Test Raw Data‬
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‭APPENDIX O‬
‭Activated Partial Thromboplastin Time Test Raw Data‬
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‭APPENDIX P‬
‭Physicochemical Properties‬

‭SPECIFIC GRAVITY- PYCNOMETER‬

‭𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐺𝑟𝑎𝑣𝑖𝑡𝑦 =‬ ‭𝑊‬‭2‬
‭𝑊‬‭1‬

‭Where:‬

‭W1=  Weight of Water‬

‭W2= Weight of the Formulated Solution‬

‭𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐺𝑟𝑎𝑣𝑖𝑡𝑦 =‬ ‭42‬.‭78‬
‭42‬

= ‭1‬. ‭01‬
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‭pH TESTING‬

‭The range goes from 0 - 14,‬

‭pH of 6 indicates slightly acidic.‬

‭pH of less than 7 indicate acidity‬

‭pH of greater than 7 indicates a basicity‬
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‭ORGANOLEPTIC TEST EVALUATION‬

‭Pharmacists‬
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‭BS Pharmacy Students‬
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‭Non BS Pharmacy Students‬
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‭APPENDIX Q‬
‭Rec-Informed Consent Form And Certificate Of Consent‬
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‭APPENDIX R‬
‭Letter Of Intent To Conduct Research At Ub Laboratory‬
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‭APPENDIX S‬
‭Certificate From Statistician‬
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‭APPENDIX T‬
‭Certificate Of English Critic‬
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‭APPENDIX U‬
‭Grammarly Report‬
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‭APPENDIX V‬
‭AI And Plagiarism Checker Report‬
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