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					ABSTRACT  

					ARTICLE INFO  

					The initial screening of various leaf and rhizome extracts of Schumannianthus dichotomus (Roxb)  

					indicated the presence of saponins, phenols, flavonoids, glycosides, phytosterols, and tannins. To  

					verify the therapeutic potential of this plant, known locally as Shital Pati, the antioxidant activity  

					of the different extracts from its leaves and rhizomes were evaluated using eight methodologies.  

					Using a Soxhlet extraction device, solvents like methanol, ethanol, and chloroform were used to  

					extract the powdered leaves and rhizomes of this plant. The membrane stabilizing and  

					thrombolytic potential of the extracts were also assessed using the clot lysis method. In the DPPH  

					scavenging test, the ethanol extracts of the leaf and rhizome showed the highest levels of free  

					radical scavenging activity (IC50 22.54 and 19.78 μg/mL, respectively), compared to the standard  

					(IC50 19.51 μg/mL). In the H2O2 scavenging assay, the chloroform leaf extract and methanol  

					rhizome extract exhibited the highest inhibition with IC50 values of 2.03 and 1.85 µg/mL,  

					respectively, compared to the standard L-Ascorbic acid at 1.69 µg/mL. The leaf and rhizome  

					extracts displayed promising potential in total antioxidant, total phenolic content, and cupric-  

					reducing antioxidant capacity. The results indicated that all leaf and rhizome extracts have  

					significant potential for membrane stabilizing activity compared to the standard. The methanol  

					leaf and ethanol rhizome extracts of S. dichotomus have demonstrated better thrombolytic activity  

					with 23.74±10.71 and 23.56±1.65% clot lysis, respectively, compared to the standard  

					streptokinase at 24.14±9.5%. This investigation confirms the therapeutic potential of S.  

					dichotomus's leaves and rhizome.  
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					When they surpass the body's antioxidant capacity, they can lead to  

					various health issues such as genotoxicity, cancer, diabetes, and  

					Introduction  

					Medicinal plants have emerged as a significant element of  

					the global healthcare ecosystem for both human and animal  

					populations. They are not only utilized in the treatment of diseases, but  

					also serve as valuable reservoirs for sustaining overall health.  

					Phytochemicals, which are biologically active chemical compounds  

					present in plants, play a pivotal role in augmenting human health.1  

					Schumannianthus dichotomus (Roxb) Gagnep (Family: Marantaceae) is  

					used to make Shitalpati, commonly called the cool mat, and is utilized  

					as a traditional bed mat in Bangladesh and Eastern India. It is a  

					rhizomatous plant with a glossy and erect green stem, reaching a height  

					of 3- 5m.2 S. dichotomous is a newly added medicinal plant in Thailand,  

					the leaf, stem, rhizome, and root of which are phytochemically useful  

					plant components. This plant's rhizomes have historically been used as  

					a diuretic, and treatment for skin conditions, and fever.3 Excessive  

					reactive oxygen species (ROS) are produced in response to various  

					stimuli.  

					inflammation. Moreover, these ROS can quickly initiate the  

					peroxidation of membrane lipids. Foods can also degrade due to ROS-  

					induced lipid peroxidation.4 The use of antioxidants especially natural  

					antioxidants to reduce lipid peroxidation and defend against free radical  

					damage has received a lot of interest.5 The circulatory system can  

					experience impediments to blood flow due to the formation of thrombi  

					within blood arteries. This occurrence may lead to outcomes such as  

					hypertension, heart attacks, anoxia, and other related complications.5  

					While thrombolytic medications are commonly utilized in the  

					management of cerebral venous sinus thrombosis, it is important to  

					acknowledge their associated limitations. Although there is evidence  

					suggesting that medicinal plants and their derivatives exhibit  

					antithrombotic properties, there is  

					a

					noticeable absence of  

					documentation regarding plant-based agents suitable for thrombolysis.6  

					The membrane stabilizing property is utilized to limit the inflammatory  

					response and several studies have shown that extracts of some plants  

					have this property.7 This rigorous study involved conducting a series of  

					eight tests to accurately evaluate the antioxidant activity, thrombolytic  

					activity, and membrane-stabilizing properties of plant extracts from the  

					leaves and rhizomes.  
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					Materials and Methods  

					Plant materials collection  

					A specimen of the Schumannianthus dichotomous plant was obtained  

					from Jakiganj, Sylhet, Bangladesh on November 21, 2015, prior to the  

					plant's blooming phase. The plant sample was submitted to Bangladesh  
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					National Herbarium, Mirpur, Dhaka for identification. The accession no  

					of this plant is 42761.  

					naphthyl ethylenediamine dihydrochloride was then added. The mixture  

					was then incubated at room temperature for thirty minutes. Absorbance  

					was measured at 546 nm. Percent inhibition of the NO free radical was  

					measured by using the following equation:  

					Preparation of plant samples  

					The leaves and rhizomes were carefully separated from the plant and  

					subjected to a thorough cleaning and washing process. Following this,  

					the dried plant parts were processed into a coarse powder using a high-  

					efficiency grinder (Mixer Grinder, Japan).  

					Acontrol − Asample  

					% Inhibition = (  

					) × 100  

					Acontrol  

					A1  

					Or, % Inhibition = (1 − ) × 100  

					A0  

					Extraction of plant materials  

					Where;  

					To obtain the extracts from powdered leaves and rhizomes, 30 g of each  

					sample were successively extracted with 300 mL of methanol, ethanol,  

					and chloroform by Soxhlet extraction apparatus. The extraction process  

					took over six to seven hours at a temperature below the boiling point of  

					each solvent. After extraction, each extract was filtered through filter  

					paper and then transferred to petri dishes. The solvents were allowed to  

					evaporate from the extracts, resulting in dried extracts. The weight of  

					each extract was recorded, as methanol extract, ethanol extract, and  

					chloroform extract. The crude extracts were dried and stored at 4°C in  

					a refrigerated environment with proper labeling until they were needed  

					for analysis.  

					A1= Absorbance of the extract or standard (sample) and  

					A0= Absorbance of the control.  

					Determination of Cupric reducing antioxidant capacity  

					A 0.5 ml sample of the extract or standard at various diluted  

					concentrations (6.25 µg/µL to 200 µg/µL) was used. Next, a 0.01M  

					Copper (ll) Chloride solution (CuCl2. 2H2O) containing 1 milliliter was  

					added, followed by, 1 milliliter of ammonium acetate buffer (pH 7.0).  

					The 0.0075M neocuprione solution was then mixed with 1 mL, and 0.6  

					milliliters of distilled water was added to reach the final volume of the  

					mixture. The mixture was incubated at room temperature for one hour,  

					and absorbance was measured at 450 nm,.12  

					Preliminary phytochemical screening  

					The leaves and rhizomes of the plant were extracted using methanol,  

					ethanol, and chloroform. Using standard screening protocols, the  

					extracts were then tested for the presence of various phytochemicals  

					such as alkaloids, carbohydrates, flavonoids, glycosides, saponins,  

					phytosterols/steroids, and tannins.8  

					Reducing power assessment  

					The reducing power of the plant extracts was determined by following  

					a specific protocol. One millilitre (1 mL) of extract or standard of  

					different diluted (ranging from 6.25 µg/µl to 200 µg/µL) was used. To  

					each test tube, 2.5 mL of 0.2 M Phosphate buffer was added, followed  

					by 2.5 mL of 1% Potassium ferrocyanide. Absorbance was measured  

					at 700 nm.13 Ascorbic acid at different concentrations was used as  

					the standard. An increase in absorbance of the reaction mixture  

					indicates an increase in reducing power.  

					Determination of DPPH free radical scavenging activity  

					Plant extracts and diluted solutions with concentrations ranging from  

					6.25 µg/mL to 200 µg/mL were tested for their capacity to scavenge  

					free radicals using DPPH. Each test tube had 2ml of 0.004% DPPH  

					solution, added, and the mixtures were then incubated for 30 minutes at  

					room temperature. Absorbance was measured at 517 nm using a  

					spectrophotometer, with L-ascorbic acid used as the standard.8, 9 Free  

					radical scavenging activity of the extracts was evaluated as percent  

					inhibition and/or IC50 using the following equation:  

					Atest  

					% increase in reducing power =  

					− 1 × 100  

					Ablank  

					Where;  

					Atest = Aborbance of the extract or standard (sample) and Ablank  

					Absorbance of the control.  

					=

					Acontrol − Asample  

					% Inhibition = (  

					) × 100  

					Acontrol  

					A1  

					Or, % Inhibition = (1 − ) × 100  

					Determination of total phenolic content  

					Total phenolic contents in the extracts were determined using the Folin-  

					Ciocalteu reagent.14 Gallic Acid was used as the standard. One  

					millilitre (1 mL) of extract or standard at various dilutions (6.25 µg/µL  

					to 200 µg/µL) was placed in test tubes. Absorbance was measured at  

					765nm. The total content of phenolic compounds in plant extracts in  

					Gallic acid equivalents (GAE) was calculated using the following  

					equation:  

					A0  

					Where;  

					A1= Absorbance of the extract or standard (sample) and A0=  

					Absorbance of the control.  

					Determination of hydrogen peroxide scavenging assay  

					A standardized procedure was used to assess the effectiveness of plant  

					extracts in removing of hydrogen peroxide, with L-ascorbic acid as the  

					reference standard. The test required filling a test tube with 1 mL of  

					plant extract or a standard solution with concentrations ranging from  

					6.25 µg/mL to 200 µg/mL. After that, 2 milliliters of H2O2 solution were  

					mixed with phosphate-buffered saline (pH 7.4), and incubated at 37°C  

					for ten minutes. The absorbance of the solution was then measured  

					using a spectrophotometer.10 The percentage of hydrogen peroxide  

					scavenging is calculated as follows:  

					(c × V)  

					C =  

					m

					Where;  

					C

					=

					total content of phenolic compounds, mg/gm plant extract, in  

					GAE,  

					= the total concentration of Gallic acid established from the  

					c

					calibration curve (mg/mL),  

					V = the volumn of extract in mL,  

					m = the weight of crude plant extract in g.  

					% scavenged (H2O2) = {(Ai – At) / Ai} × 100  

					Determination of total flavonoid content  

					15  

					The colorimetric method using aluminum chloride for analysis was  

					utilized to determine the flavonoid content. One millilitre (1 mL) of  

					extract or standard with varying concentrations (6.25 µg/µL to 200  

					µg/µL) was placed. To each test tube, 3 mL of methanol was added,  

					followed by 0.2 mL of aluminum chloride, 0.2 mL of 1 M potassium  

					acetate, and finally, 5.6 mL of distilled water. The mixture was then  

					incubated at room temperature for 30 minutes, absorbance was  

					measured at 415nm.  

					Where;  

					Ai = the absorbance of control and  

					At = the absorbance of test.  

					Determination of Nitric oxide scavenging assay  

					The standard used was L-ascorbic acid. Two milliliters of 10-milligram  

					sodium nitroprusside in half a liter of phosphate buffer saline (pH 7.4),  

					prepared according to the BP protocol, were mixed with half a milliliter  

					of extract or sub-fraction of various diluted quantities (ranging from  

					6.25 µg/ml to 100 µg/ml). Allow the mixture to sit at room temperature  

					for five minutes11. Then, 1 mL of sulphanilamide was added to the  

					extracted 0.5 mL of the mix. Allow the mixture to stand at room  

					temperature for another five minutes. Next, a solution containing 1%  

					Determination of total antioxidant capacity  

					Test tubes were filled with 1 mL of extract or standard at various diluted  

					concentrations (6.25 µg/µL to 200 µg/µL). A reagent solution (0.6 M  

					sulphuric acid, 28 mM sodium phosphate, and 4 mM ammonium  

					molybdate) was combined with 0.3 mL of the extract. The tubes  
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					containing the reaction solutions were then incubated at 95°C for  

					90 minutes. The absorbance of the solution was measured at 695 nm.15  

					effectiveness compared to the methanol and ethanol extracts.  

					Additionally, among the rhizome extracts, the chloroform extract  

					demonstrated the highest potency with the IC50 value of 19.38 µg/ml  

					(Table 2 and Figure 1A).  

					Determination of in vitro membrane stabilizing activity  

					For the in vitro membrane stabilizing activity erythrocyte suspension  

					preparation, hypotonic solution-induced hemolysis, and heat-induced  

					hemolysis were carried out according to the conventional method.16  

					Hydrogen peroxide scavenging activity  

					Hydrogen peroxide (H2 O2) is a significant oxygen metabolite produced  

					by activated phagocytes and oxidase enzymes.21 The test to measure its  

					antioxidant potency is simple, accurate, and sensitive. All samples  

					exhibited lower antioxidant potency against H2O2 compared to the  

					standard. The most potent leaf extract was methanol with an IC50 value  

					of 1.99 µg/mL, and the strongest rhizome extract was chloroform with  

					an IC50 value of 1.81µg/mL. Further comparison between leaf and  

					rhizome extracts revealed that methanol and ethanol rhizome extracts  

					had a better inhibition capacity than leaf extracts, while chloroform leaf  

					extracts had a better inhibition capacity than chloroform extracts of the  

					rhizome.  

					Preparation of erythrocyte suspension  

					To prepare the erythrocyte suspension, whole blood was obtained from  

					a healthy human volunteer and placed in Falcon tubes containing 3.1%  

					Na-citrate as an anticoagulant. The blood was centrifuged, and the  

					blood cells were washed three times with a solution of 154 mM NaCl  

					in a 10 mM sodium phosphate buffer (pH 7.4) through centrifugation at  

					3000 rpm for 10 min.  

					Hypotonic solution- induced hemolysis  

					The percentage inhibition of either hemolysis or membrane stabilization  

					was calculated using the following equation-  

					DPPH free radical scavenging activity  

					DPPH is an artificial free radical used for testing antioxidant activity.21  

					All samples, except for the ethanol extract of leaves, demonstrated  

					greater antioxidant properties than the standard. The chloroform extract  

					of rhizomes showed the highest antioxidant property against DPPH free  

					radicals, while the chloroform leaf extract was the most efficient. The  

					ethanol and chloroform extracts of rhizomes showed greater free radical  

					inhibition capacity compared to the leaf extracts. Additionally,  

					methanol leaf extracts showed better free radical inhibition capacity  

					than methanol rhizome extracts (Table 2 and Figure 1C). The sequence  

					of inhibition percentage of all extracts of leaf and methanol including  

					reference standards are as follows:  

					OD2  

					% inhibition of hemolysis = OD1 −  

					× 100  

					OD1  

					Where;  

					OD1 = optical density of hypotonic-buffered saline solution alone  

					(control)  

					OD2 = optical density of test sample in hypotonic solution.  

					Heat-Induced hemolysis  

					The percentage inhibition of hemolysis in the test was calculated  

					according to the equation:  

					Ascorbic Acid > Ethanol Leaf Extracts > Methanol Leaf Extracts >  

					Chloroform  

					OD2 − OD1  

					% inhibiton of hemolysis = [1 −  

					] × 100  

					Leaf Extracts -Ascorbic Acid >Ethanol Rhizome Extracts > Chloroform  

					Rhizome Extracts > Methanol Rhizome extracts  

					OD3 − OD1  

					Where, OD1 = optical density of unheated test sample  

					OD2 = optical density of heated test sample and  

					OD3 = optical density of heated control sample.  

					Cupric-reducing antioxidant capacity  

					The cupric reducing antioxidant assay measures antioxidant activity by  

					the increase in absorbance of the reaction mixtures.21 In the study, L-  

					ascorbic acid showed the highest reducing capacity. Methanol leaf and  

					rhizome extracts had the most significant cupric-reducing antioxidant  

					capacity at 200 µg/ml, while ethanol and chloroform leaf extracts as  

					well as methanol rhizome extract, showed moderate significance at 100  

					µg/ml. Ethanol extracts of the rhizome showed the highest cupric  

					reducing capacity compared to methanol and chloroform extracts  

					(Table 3and Figure 1E).  

					In- vitro thrombolytic activity  

					The thrombolytic activity of all extracts was evaluated using an in vivo  

					clot lysis method 17 with slight modifications, with streptokinase (SK)  

					as the standard substance. Thrombolytic activity was determined by  

					calculating the percentage of clot lysis using the following equation.  

					W2 − W3  

					% of clot lysis = [  

					] × 100  

					W2 − W1  

					Reducing power capacity  

					Where, W1= weight of micro-centrifuge tube alone  

					W2=weight of micro-centrifuge tube with blood clot  

					W3=weight of micro-centrifuge tube after clot lysis  

					The Ferric to Ferrous reduction procedure, as determined  

					spectrophotometrically from the production of Perl's Prussian blue color  

					complex, was used to evaluate the reducing power of the extracts.22 The  

					methanol extract exhibited the highest reducing power among leaf  

					extracts (46.25%), which is higher than the standard, L-ascorbic acid  

					(42.53%). Among rhizome extracts, the methanol extract showed the  

					highest activity (50.02%), which is likewise higher than the standard  

					(Table 3 and Figure 1D). Further investigations revealed that methanol  

					and ethanol extracts of both leaf and rhizome exhibit better reducing  

					capacity than those of leaf but chloroform leaf extracts show higher  

					reducing properties than chloroform rhizome extracts. The reducing  

					capacity of both leaf and rhizome tends to decrease with an increase in  

					concentration. The reducing power was found to increase in the  

					following order:  

					Statistical analysis  

					Some data are expressed as Mean ± SEM in Excel, 2016 (Standard  

					Error of Mean). Statistical analysis was conducted using a student t-test  

					assuming unequal variances for two samples. Results with P values less  

					than 0.05 were considered as statistically significant, while those with  

					P values less than 0.001 were deemed statistically highly significant.18  

					Results and Discussion  

					Phytochemical constituents  

					-Leaf: Chloroform extract > Ethanol extract > Methanol Extract  

					-Rhizome: Methanol Extract > Ethanol Extract > Chloroform extract  

					This result indicates that the extracts may consist of polyphenolic  

					compounds that usually show great reducing power.  

					The preliminary phytochemical screening of different solvent extracts  

					of leaves and rhizomes of S. dichotomus (Roxb) revealed the presence  

					of saponins, phenols, glycosides, flavonoids, and steroids, imparting  

					medicinal value to the plant. (Table 1).19  

					Total phenolic content  

					Nitric oxide scavenging activity  

					The Folin-Ciocalteu Reagent (FCR) was used to determine the total  

					phenolic content of plant extracts, measured in gallic acid equivalents  

					(GAE) per gram of extract (Table 3). The leaf methanol extract had the  

					highest amount of phenolic content among all samples at 1.49 mg/g.  

					Overproduction of nitric oxide can lead to inflammation and toxic  

					effects. In a study, it was discovered that the chloroform extract from  

					leaves is highly efficient in scavenging nitric oxide. 20 The chloroform  

					extract from leaves, with an IC50 value of 6.26 µg/ml, showed greater  
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					Table 1: Phytochemical constituents of various solvent extracts of leaves and rhizomes of S. dichotomus  

					Leaf  

					Rhizome  

					ME  

					Extracts  

					EE  

					Extracts  

					ChE  

					Extracts  

					ME  

					Extracts  

					EE  

					Extracts  

					ChE  

					Extracts  

					Tests  

					+

					+

					+

					

					

					

					

					

					

					

					

					

					

					

					

					

					

					+

					+

					+

					+

					

					

					

					

					

					+

					

					

					

					

					

					+

					Alkaloids  

					

					

					

					

					

					

					+

					

					

					+

					+

					

					

					

					+

					

					

					

					+

					Carbohydrates  

					

					

					+

					

					

					

					+

					Tannins  

					

					+

					+

					+

					+

					+

					+

					

					+

					+

					+

					+

					+

					

					+

					+

					+

					+

					+

					

					Steroids  

					+

					

					

					

					

					

					Saponins  

					Phenol  

					+

					+

					

					Glycosides  

					Flavonoids  

					

					ME = Methanol Extract, EE=Ethanol Extract, ChE=Chloroform Extract; + = Presence of phytochemicals, - = Absence of phytochemicals.  

					Table 2: IC50 values of the respective extracts in different in vitro models  

					Nitric Oxide Scavenging Assay  

					H2O2 Scavenging Activity  

					DPPH Scavenging Activity  

					Sample  

					IC50 value (µg/mL)  

					IC50 value (µg/mL)  

					L -Ascorbic Acid  

					Leaf Methanol  

					Leaf Ethanol  

					43.5  

					1.69  

					1.99  

					2.16  

					2.03  

					1.85  

					1.85  

					1.81  

					19.51  

					17.21  

					22.54  

					12.86  

					11.59  

					2.11  

					6.58  

					6.58  

					Leaf Chloroform  

					Rhizome Methanol  

					Rhizome Ethanol  

					Rhizome Chloroform  

					6.26  

					41.67  

					42.58  

					19.38  

					1.84  
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					Table 3: Reducing power capacity, total phenolic content, total antioxidant capacity and total flavonoid content of different extracts of  

					S. dichotomus.  

					Sample  

					Reducing power  

					capacity  

					Total phenolic content  

					(mg GAE/g)  

					Total flavonoid  

					content  

					Total antioxidant capacity  

					(mg AAE/g)  

					% Inhibition  

					(mg QE/g)  

					L-Ascorbic Acid  

					Leaf Methanol  

					42.53 ± 14.57  

					46.25 ± 20.26  

					44.47 ± 19.81  

					30.93 ± 15.57  

					50.02 ± 19.54  

					47.96 ± 23.23  

					29.86 ± 20.27  

					1.49 ± 0.24  

					1.37± 0.04  

					1.48 ± 0.02  

					0.51 ± 0.003  

					0.52 ± 0.004  

					11.36 ± 3.69  

					8.77 ± 1.48  

					8.21 ± 0.54  

					11.35 ± 3.69  

					7.77 ± 1.48  

					8.11 ± 0.54  

					3.60 ± 0.081  

					3.59 ± 0.059  

					3.57 ± 0.05  

					3.51 ± 0.04  

					3.5 ± .07  

					Leaf Ethanol  

					Leaf Chloroform  

					Rhizome Methanol  

					Rhizome Ethanol  

					Rhizome Chloroform  

					0.52 ± 0.003  

					3.54± .06  

					Values represent Mean ± SEM  

					Nitric Oxide Scavenging Assay  

					25  

					20  

					15  

					10  

					5

					*

					*

					*

					*

					0

					12.5  

					Standard  

					25  

					50  

					100  

					200  

					Concentration (µg/mL)  

					Leaf Methanol  

					Leaf Ethanol  

					Leaf Chloroorm  

					Rhizome Methanol  

					Rhizome Ethanol  

					Rhizome Chloroform  

					(A) [‘*’p value < 0.05]  

					Nitric Oxide Scavenging Assay  

					25  

					20  

					15  

					10  

					5

					*

					*

					*

					*

					0

					12.5  

					25  

					50  

					100  

					200  

					Concentration (µg/mL)  

					Standard  

					Leaf Methanol  

					Leaf Ethanol  

					Leaf Chloroorm  

					Rhizome Methanol  

					Rhizome Ethanol  

					Rhizome Chloroform  

					(B) [*** p < 0.001, ** p < 0.01, * p < 0.05]  

					Figure 1: Percent inhibition of Nitric oxide (A), and hydrogen peroxide (B) free radicals  
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					Nitric Oxide Scavenging Assay  

					25  

					20  

					15  

					10  

					5

					*

					*

					*

					*

					0

					12.5  

					25  

					50  

					100  

					200  

					Concentration (µg/mL)  

					Standard  

					Leaf Methanol  

					Leaf Ethanol  

					Rhizome Chloroform  

					Leaf Chloroorm  

					Rhizome Methanol  

					Rhizome Ethanol  

					(C)  

					Nitric Oxide Scavenging Assay  

					25  

					20  

					15  

					10  

					5

					*

					*

					*

					*

					0

					12.5  

					25  

					50  

					100  

					200  

					Concentration (µg/mL)  

					Standard  

					Leaf Methanol  

					Leaf Ethanol  

					Rhizome Chloroform  

					Leaf Chloroorm  

					Rhizome Methanol  

					Rhizome Ethanol  

					(D) [* p < 0.05]  

					Figure 1 (Continue): Percent inhibition of DPPH free radical (C); reducing power capacity (D)  

					Phenolic compounds and flavonoids are responsible for the antioxidant  

					capacity of the extracts exhibiting antioxidant activity in biological  

					systems, by acting as scavengers of singlet oxygen and free radicals.23  

					A comparison between leaf and rhizome extracts shows that leaf  

					extracts contain more phenolic content than rhizome extracts.  

					the methanol extracts the of rhizome exhibited the highest amount of  

					antioxidant capacity (11.35 mg QE/g) compared to the chloroform and  

					ethanol extracts of the same. (Table 3).24  

					Total antioxidant capacity  

					The antioxidant capacity of various extracts was determined by using  

					the extract to reduce Mo (VI) to Mo (V) and create a green  

					phosphate/Mo (V) complex at acidic pH. The results were reported as  

					L-ascorbic acid equivalents (AAE) per gram of plant extracts. The  

					methanol extract from the plant’s leaves exhibited the highest  

					antioxidant capacity at 3.60 mg AAE/g. Among the rhizome extracts,  

					the chloroform extract had the highest antioxidant capacity at 3.54 mg  

					AAE/g (Table 3).25, 26  

					Total flavonoid content  

					The study aimed to measure the total flavonoid contents of different S.  

					dichotomus leaf and rhizome extracts using the aluminum chloride  

					colorimetric method with quercetin as the standard. The results showed  

					that among the methanol, ethanol, and chloroform extracts of leaves,  

					the methanol extract of the plant's leaves contained the highest amount  

					of flavonoid content (11.36 mg QE/g). On the other hand,  
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					Table 4: The effect of different extracts of leaf and rhizome of S. dichotomus on hypotonic solution and heat induced hemolysis of  

					Samples  

					Concentration  

					% Inhibition of hemolysis  

					(mg/mL)  

					Hypotonic induced  

					Heat induced  

					

					Control  

					

					

					Standard  

					0.1  

					1.0  

					1.0  

					1.0  

					1.0  

					40.80 ± 6.94  

					40.14 ± 4.85  

					38.40 ± 7.78  

					44.50 ± 7.05  

					47.10 ± 2.75  

					50.91 ± 12.30  

					Methanol Leaf  

					Ethanol Leaf  

					Chloroform Leaf  

					Methanol Rhizome  

					28.10 ± 7.60  

					35.78 ± 16.87  

					46.69 ± 16.33  

					54.44 ± 10.95  

					Ethanol Rhizome  

					1.0  

					1.0  

					34.82 ± 1.33  

					40.80 ± 5.23  

					47.15 ± 10.56  

					44.62 ± 9.07  

					Chloroform Rhizome  

					erythrocyte  

					[Values represent Mean ± SEM]  

					Chloroform Rhizome  

					22.98 ± 1.68  

					[Values represent Mean ± SEM]  

					In vitro membrane stabilizing activity  

					The study examined the effects of S. dichotomus leaf and rhizome  

					extracts on the stabilization of human erythrocyte membrane27. Since  

					the lysosomal membrane is similar to the erythrocyte membrane, so the  

					study extrapolated lysosomal membrane stabilization from the  

					membrane stabilization activity of extracts on erythrocytes. The study  

					compared the effects of the extracts to those of acetylsalicylic acid  

					(ASA) at a dosage of 0.1 mg/mL. Standard ASA demonstrated a  

					40.80% inhibition of RBC hemolysis in hypotonic solution-induced  

					hemolysis, while the chloroform extract showed the maximum  

					inhibition (Table 4).  

					Conclusion  

					The plant under investigation contains  

					a

					variety of chemical  

					compounds. In vitro studies support the plant's significant  

					pharmacological potential. Several solvent extracts of S. dichotomus  

					show strong antioxidant properties, with chloroform extracts showing  

					the highest activity. The chloroform leaf extract and methanol rhizome  

					extract of the plant exhibit the highest in vitro membrane stabilizing  

					activity. The methanol leaf extract and ethanol rhizome extract show  

					nearly identical in vitro thrombolytic activity. Further research is  

					needed to identify potent bioactive molecules.  

					In vitro thrombolytic activity  

					Thrombolytic medications unblock arteries, reduce mortality rates, and  

					prevent damage to tissues like the brain, heart, and limbs. They're used  

					for treating strokes, deep vein thrombosis, pulmonary embolism, and  

					heart attacks.28 A quick and easy clot lysis method was used to test the  

					thrombolytic activity of S. dichotomus leaf and rhizome extracts. The  

					standard (streptokinase) exhibited a clot lysis rate of 24.14%. The two  

					extracts that demonstrated the closest thrombolytic activities to the  

					standard were the methanol leaf extract and the ethanol rhizome extract  

					(Table 5).  
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					Table 5: Percent clot lysis of leaf and rhizome extracts of S.  

					Authors’ Declaration  

					dichotomus  

					The authors hereby declare that the work presented in this article is  

					original and that any liability for claims relating to the content of this  

					article will be borne by them.  

					Sample  

					% Clot lysis  

					8.68 ± 1.77  

					24.14 ± 9.5  

					23.74 ± 10.71  

					20.82 ± 8.63  

					15.4 ± 4.98  

					20.75 ± 5.42  

					23.56 ± 1.65  

					Control  

					Standard  
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					Ethanol Leaf  

					Chloroform Leaf  
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					Ethanol Rhizome  

					The authors express their gratitude to the Department of Pharmacy at  

					Asia Pacific University, Dhaka for providing the necessary instrumental  

					facilities and reagent support for the research work. The authors are also  

					thankful to Dr. Alex MacKerell, Grollman-Glick Professor of  

					Pharmaceutical Sciences; Director of the Computer-Aided Drug Design  

					Center; Fellow at the Institute for BioScience and Biotechnology  

					Research, School of Pharmacy, Room HSFII 633; University of  

					Maryland, Baltimore for editing the manuscript as a native English  

					speaker.  

					8480  

					© 2024 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

		
			
				
					
				
			

			
				
					Trop J Nat Prod Res, September 2024; 8(9): 8474-8481  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					References  

					1. Radha SP, Pundir A. Review on ethnomedicinal plant: Trillium  

					govanianum Wall. Ex D. Don. Int. J. Theor. Appl. Sci. 2019; 11:4-9.  

					16. Manukumar HM and Umesha S. Assessment of membrane  

					stabilizing activity from honey. An in-vitro approach. Acta Sci Pol  

					Technol Aliment. 2015; 14(1):85-90.  

					2. Veldkamp JF and Turner IM. The correct name for Schumannianthus  

					dichotomus (Marantaceae). Kew Bull. 2016; 71:1-4.  

					17. e Silva PE, de Barros RC, Albuquerque WW, Brandão RM, Bezerra  

					RP, Porto AL. In vitro thrombolytic activity of a purified fibrinolytic  

					enzyme from Chlorella vulgaris. J Chromatogr B. 2018; 1092:524-529.  

					3. Barbhuiya AH and Ismail K. Effect of fiber length and loading on the  

					properties of Schumannianthus dichotomus (murta) fiber–reinforced  

					epoxy composites. Int J Polym Anal Charact. 2016; 21(3):221-227.  

					4. Endale HT and Mengistie TA. ROS induced lipid peroxidation and  

					their role in ferroptosis. Front Cell Dev Biol. 2023; 11:1226044.  

					18. Jahan N, Shaari K, Islam SN, Azam AZ, Ahsan M. Chemical and  

					Biological Profiling of Three Ferulic Acids Alkyl Esters Isolated from  

					Jatropha pandurifolia (Family: Euphorbiaceae) Stem Bark. Biomed.  

					Pharmacol. J. 2023 Jun 30;16(2):817-826.  

					5. Zohora FT, Islam SN, Khan SA, Hasan CM, Ahsan M. Antioxidant,  

					cytotoxic, thrombolytic and antimicrobial activity of Zanthoxylum  

					rhetsa root bark with two isolated quinolone alkaloids. Pharmacol  

					Pharm. 2019; 10(3):137-145.  

					19. Tung NT, Quan NV, Anh NP, Phuong NV, Hung NQ. Preliminary  

					Phytochemical Evaluation and In Vitro Xanthine Oxidase Inhibitory  

					Activity of Balanophora subcupularis PC Tam and Balanophora  

					tobiracola Makino (Balanophoraceae). Trop J Nat Prod Res. 2019;  

					3(1):6-9.  

					6. Noor S, Prodhan A, Zohora FT, Tareq FS, Ahsan M, Hasan CM,  

					Islam SN. Phytochemical, antioxidant, antimicrobial, thrombolytic as  

					well as cytotoxic studies on the stem bark of Manilkara zapota  

					(sapotaceae). Asian J Chem. 2014; 26(18):6138.  

					20. Mfotie Njoya E, Munvera AM, Mkounga P, Nkengfack AE,  

					McGaw LJ. Phytochemical analysis with free radical scavenging, nitric  

					oxide inhibition and antiproliferative activity of Sarcocephalus  

					pobeguinii extracts. BMC Complement Altern Med. 2017; 17:1-9.  

					7. Abo-Dola M, Lutfi M, Bakhiet A, Mohamed A. Anti-inflammatory,  

					analgesic, antipyretic and the membrane-stabilizing effects of Tamarix  

					aphylla ethanolic extract. Eur J Med Plants. 2015; 5(4):341-348.  

					8. Ali M, Akhter R, Narjish SN, Shahriar M, Bhuiyan MA. Studies of  

					preliminary phytochemical screening, membrane stabilizing activity,  

					thrombolytic activity and in-vitro antioxidant activity of leaf extract of  

					Citrus hystrix. Int J Pharm Sci Res. 2015; 6(6):2367.  

					21. Shahriar M, Hossain I, Sharmin FA, Akhter S, Haque MA, Bhuiyan  

					MA. In Vitro antioxidant and free radical scavenging activity of  

					Withania Somnifera root. Iosr J Pharm. 2013; 3(2) 38-47.  

					22. Canabady-Rochelle LL, Harscoat-Schiavo C, Kessler V, Aymes A,  

					Fournier F, Girardet JM. Determination of reducing power and metal  

					chelating ability of antioxidant peptides: Revisited methods.  

					Food Chem Adv. 2015; 183:129-135.  

					9. Tania UH, Hassan MR, Eshita NJ, Akhter R, Shahriar M. Evaluation  

					of in vitro antioxidant and in vivo pharmacological activity of leaf  

					extracts of Hoya parasitica (Wall.). J Appl Pharm Sci. 2016; 6(5):163-  

					170.  

					23. Kupina S, Fields C, Roman MC, Brunelle SL. Determination of total  

					phenolic content using the Folin-C assay: Single-laboratory validation,  

					first action 2017.13. J AOAC Int. 2018; 101(5):1466-1472.  

					10. Shahriar M, Akhter S, Hossain MI, Haque MA, Bhuiyan MA.  

					Evaluation of in vitro antioxidant activity of bark extracts of Terminalia  

					arjuna. J Med Plant Res. 2012; 6(39):5286-5298.  

					24. Matić P, Sabljić M, Jakobek L. Validation of spectrophotometric  

					methods for the determination of total polyphenol and total flavonoid  

					content. J AOAC Int. 2017; 100(6):1795-1803.  

					11. Adebayo SA, Ondua M, Shai LJ, Lebelo SL. Inhibition of nitric  

					oxide production and free radical scavenging activities of four South  

					African medicinal plants. J Inflamm Res. 2019; 12:195-203.  

					25. Kamath SD, Arunkumar D, Avinash NG, Samshuddin S.  

					Determination of total phenolic content and total antioxidant activity in  

					locally consumed foodstuffs in Moodbidri, Karnataka, India. Adv Appl  

					Sci Res. 2015; 6(6):99-102.  

					12. Lorigooini Z, Sadeghi Dehsahraei K, Bijad E, Habibian Dehkordi  

					S, Amini-Khoei H. Trigonelline through the attenuation of oxidative  

					stress exerts antidepressant-and anxiolytic-like effects in a mouse  

					model of maternal separation stress. Pharmacology. 2020;105(5-  

					6):289-299.  

					26. Sheidu AR, Umar ZA, Abubakar A, Ahmed CB, Garba MM, Ogere  

					AI, Murtala SO. Antioxidant and Hepatoprotective Potentials of  

					Methanol Extract of Ficus platyphylla Stem Bark (Moraceae) in Wistar  

					Rats. Trop J Nat Prod Res. 2019; 4(3):91-97.  

					13. Zhang Y, Shen Y, Zhu Y, Xu Z. Assessment of the correlations  

					between reducing power, scavenging DPPH activity and anti-lipid-  

					oxidation capability of phenolic antioxidants. LWT-Food Science and  

					Technology. 2015; 63(1):569-574.  

					27. Manukumar HM and Umesha S. Assessment of membrane  

					stabilizing activity from honey. An in-vitro approach. Acta Sci Pol  

					Technol Aliment. 2015; 14(1):85-90.  

					14. Laboni FR, Mahmud S, Karim S, Das S, Shahriar, M., 2017.  

					Biological investigations of different leaf extracts of Litsea liyuyingi  

					(Family-Lauraceae). Iosr J. Pharm. and Biol. Sci, 12, pp.08-17.  

					28. Tabassum F, Chadni SH, Mou KN, Hasif KI, Ahmed T, Akter M.  

					In-vitro thrombolytic activity and phytochemical evaluation of leaf  

					extracts of four medicinal plants of Asteraceae family. J Pharmacogn  

					Phytochem. 2017; 6(4):1166-1169.  

					15. Shahriar M, Khair N, Sheikh Z, Chowdhury S, Kamruzzaman M,  

					Bakhtiar M, Chisty S, Narjish S, Akhter R, Akter N. Phytochemical  

					analysis, cytotoxic and in vitro antioxidant activity of Erythrina  

					variegate bark. Eur J Med Plants. 2016; 11(3):1-5.  

					8481  

					© 2024 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

	
EPUB/images/img_04.png









EPUB/toc.xhtml

Table of Contents


		Page







EPUB/images/img_02.png
N






EPUB/images/img_01.png












