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ABSTRACT 

Lippia sidoides' aqueous and ethanol extracts were chemically characterized and checked for activity 

on enzymes that engage in processes such as inflammation, blood clot and digestion. Both extracts 

improved phospholipase A2 production in Bothrops venom by 12 percent and fully inhibited B-

induced hemolysis. B and jarararacusu. Moojeni venom at 1:0.5 to 1:5 proportions (venom:extracts, 

w:w). The thrombolysis triggered by B was prevented. Motanes (10-25%) also extended the 

coagulation period caused by B, potentiated by thrombolysis induced by Lachesis muta muta venom 

(30-80%). Motorcycles and L. Antigenotoxic responses presented muta muta venoms and. Both the 

extracts decreased α-glycosidases, the inhibited lipases of the aqueous extract and the inhibited α-

amylases of the ethanolic extract. The findings indicate the modulative effects of proteases, 

phospholipases, and digestive enzymes of the extracts. Furthermore, its rich phenolic structure 

underlines its nutraceutical ability. 

Keywords: Medicinal plants; Phospholipase inhibitors; Proteases inhibitors; Digestive enzymes 

inhibitors; Antigenotoxic compounds. 
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1.0 Introduction  

In recent years the characterisation of bioactive molecules present in pharmaceutical extracts has 

grown. This potential comes in large numbers from compounds of secondary metabolism, such as 

phenolics. They acts as natural antioxidants, interact specifically with a variety of enzymes or other 

proteins and play a protective role in membranes, in which reactive species are responsible for 

developing chronically noncommunicable diseases (1,2). In addition, toxins that make up various 

snaking venoms[3]B were used to produce phenolic compounds as inhibitors of toxic and 

pharmacological effects. Mr Carvalho. - Mr Carvalho. Cham, Lippia fueides. (Family Verbenaceae) 

refers to plant species that have scientifically exploited their biological activities. It has been found 

mainly in the north east of Brazil, but it has been cultivated in a number of brasilian countries 

because of its anti-inflammatory and anti-inflammatory use in folkloric medicine[4]. It was therefore 

listed as one of the plants with potential to generate phytotherapeutic medicinal medicinal products 

for use in public health on the Brazilian National List of Plants of Interest in the Unified Health 

System (RENISUS)[5]. The L'essential oil. The antiseptic, antimicrobial, antioxidant and anti-

inflammatory properties of sidoides are highly commercial and pharmacological, due to its major 

components thymol and Carvacrol[4]. The treatment of cutaneous injuries as oral antiseptic and 

liquid soap preparations for the prevention and treatment of fungal infection in the body was 

already using hydroalcoholic extracts. In view of the fact that most scientific research shows the 

biological activity of the specie's essential oil, L aquatic and ethanol extracts were to be carved out 

with the objective of this work. Because these extracts are easy to prepare, the leaves are lower 

costs and require no specific equipment, such as obtaining essential oils, to obtain information that 

allows various applications of this species. In addition to determining their genotoxic/antigenotoxic 

capacity, we have also been working to improve the pharmacological potential of these extracts by 

assessing their impact on the nostasis, the phospholipatical activities A2 and proteases (using the 

snake venom as a tool), and digestive enzyme activities. 

2.0 REVIEW OF RELATED WORKS 

Outcome and Discussion In a phytochemical screening method the chemical compounds of plants 

were found to confirm the findings found for the ethanol extract of Lippia épidéraide (Table 1), 

which included various metabolite classes such as tannins, catechins, alkaloids, flavonoides, coume, 

steroids and saponins (Table 1). Catechins, depsides and depsidones have only been found in the 

aqueous extract. The L ethanol extract. Elasticity was greater than that obtained for the aqueous 

extract, as shown in Table 1. 
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                                          Phytochemical Screening 

Chemical constituents                         Aqueous extract                                                Ethanolic 

extract 

Organic acids                             (-)                                                                                (-) 

Polysaccharides                         (-)                                                                                (-)    

Tannis                                          (-)                                                                                (+)    

Catechins                                    (+)                                                                                 (+) 

Flavonoids                                  (-)                                                                                 (+) 

Cardiac glycosides                    (-)                                                                                  (-) 

Azulenes                                     (-)                                                                                 (-) 

Carotenoids                               (-)                                                                                 (-) 

Sesquiterpene Lactones          (+)                                                                                 (+)   

and other lactones 

Steriods and triterpenes          (-)                                                                                (+) 

Depsides and depsidones         (+)                                                                                (-) 

Coumarin derivatives              (-)                                                                                    (+) 

Saponins                                   (-)                                                                                    (+) 

Alkaloids                                   (-)                                                                                     (+) 

 Purine                                        (-)                                                                                    (-) 

Phenolic compounds identified in Lippia sidoides extracts by HPLC 

Phenolic compounds 

(mg/100g)                             Aqueous extract                                      Ethanolic extract 

Garlic Acids                              3.66 ± 0.16                                            4.97± 0.02 

Catechin                                    88.52± 0.97                                         44.19± 0.52 

Epigallocatecchin Gallate      627.34± 2.58                                        665.23± 10.95 
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Epicatecchin                             175.84± 0.80                                        270.88± 2.97 

Caffeic acid                                35.24± 0.05                                          47.23± 0.21 

Vanillic acid                               60.12± 0.43                                           70.43± 0.46 

p-Coumaric Acid                        34.92± 1.41                                           12.29± 0.01 

Ferulic Acid                            1,474.76± 36.70                                  1,651.22± 7.43 

Salicylic Acid                           38.93± 0.23                                          978.17± 5.39             

Quercetin                      0.38± 0.00                                            1.06± 0.01 

∑ Phenolic compounds              2,539.71                                                3,745.67 

 

                                                                 Lippia sidoides 

                                      Aqueous extract                                                       Ethanolic extract 

Enzyme       Inhibition before         Inhibition after      Inhibition before          Inhibition after 

                         exposure                                  exposure          exposure                        exposure 

 

                            (IEU)        (%)            (IEU)       (%)              (IEU)         (%)                (IEU)            (%) 

∝ -amylase    ns          33.24        nd          nd       60.52 ± 3.61         68.12           58.45 ±       66.91 

∝ -glucosidaase   6.82± 0.53    62.11  6.95± 0.33 71.16 7.18± 0.29 66.52 6.43± 0.19  64.86 

Lipase                    7.09± 0.28  66.74  4.04± 0.35 39.19     ns         36.70                nd            nd  

Trypsin                   ns        9.13         nd            nd              ns               4.42               nd                 nd 

 

The values are the means of three times and the standard deviations measured. The signals show 

that the metabolite is (+) or not (-). All of these extracts had a strong ferulic acid content and gallate 

epigallocatechin. The salicylic acid illustrated in its structure was also contained in the ethanol 

sample. The bioactive compounds in L extracts are available. Sidoides can serve as an antibird 

against Candida sp's resistant strains by inhibiting cell growth (tumor cell)[8]. [9] acting through 

multiple mechanisms. A potential mechanism of influence of extract components was the regulation 

of the behavior of various enzymes (e.g., phospholipases, Proteases and Digestive enzymes) and this 

has been examined and observed during the present work. However, the antioxidant properties 
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often found in L ethanol extracts are a part of the activities mentioned in the plant extract literature. 

[10]. injuries. During several trials, in particular on care and the prevention of cancer as well as the 

potential for coronary and inflammatory disorders, the multiple health advantages such as 

antioxidants, anticoagulants, immunomodulators, anti-inflammatory diseases and 

anticarcinogenic[2][11-12] have centered on phenolic compounds. In the other side, the 

bioavailability of phenol compounds after intake is little understood, since the majority of research 

studies are particularly based on the benefits of their behaviors. Ingested bioactive substances enter 

the gastrointestinal tract and are subject to a diverse physicochemical environment[13]. These 

compounds in an acidic environment are very stable and while they rely on their composition, 

significant bioaverage losses are found in an alkaline environment [14]. This environment has an 

effect on their biodisposition. Thus, their daily consumption of plant extracts raises their plasma 

concentration steadily to the extent where they are able to enter their place of operation to carry 

out tasks that have practical benefits for human health[15]. The aqueous and ethenolic L extracts are 

phospholipase and hemolytic action. The activity of phospholipase caused by Bothrops atrox 

venome in the maximum evaluated ratio of 12 percent was considerably improved by sidoides [1:2.5 

to 1:20 (w:w)] (Figure 1A). Regulation of the B-induced phospholipase. Both L were not greatly 

hindered or ability for jararacussu venom. Sidoides extracts tested under the conditions (Figure 1B). 

For B. For the. After ethanol extract incubation with a 1:20 ratio (w:w) moojeni venom, a single 

statistically significant inhibition 12 percent was observed (Figure 1C). 
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Figure 1. Activity of phospholipase, caused by Bothrops atrox (A), Bothrops atrox (B) and Bothrops 

moojeni (C) snacks, historically induced by Lippia temporogenic aqueous and ethanol extracts. 

Controls (+): venoms (30 μg) is deemed to be 100% operation respectively. The findings represent 

the means and standard deviations of the triples obtained for each ratio (venom: extract, w:w). a. 

The Tukey test suppression objectively varies from its optimistic regulation (p < 0.05). b. Statistically 

distinct from their respective optimistic potential regulation. The potentiation of L aqueous and 

ethanolic extractions of phospholipase operation. B-observed, elderly leaves. The fact that the 

components present in the extracts function as enzyme cofactors may be attributed to the atrox 

venom. Furthermore, in particular regions of the phospholipasses plant molecules may be attached, 

which can induce structural adjustments to align the cofactors or the substratum on their binding 

sites. However, the analyzed venoms have different structurally different concentrations of 

phospholipases A2. The percentage of protein-enzyme mass differs in each venom's make-up, as 

well as the positive or negative involvement from other molecules or ions in the behaviors examined 

will explain L's variable impacts. Extracts wereides. The production of complexes, according to 

Moura et al.[16], between plant compounds and calcium ions, will interfere with the combination 

(Ca2+) of these complexes with phospholipases A2, which thus affect their efficiency as cofactors. 

But the analyzed extracts of L are in the present job. Sidoides displayed little action as phospholipase 

inhibitors. Applications that could potentiate the efficacy of phospholipase extracts can be used to 

boost both aqueous and ethanolic extracts and hence their local usage desired for the treatment of 

tumors[17]. Their application could be enhanced. They can also facilitate the production of clots (can 

speed up the healing process), regulate weastasis (in the case of hemorrhages), or manage diseases 

like hemophilia and diabetes, with recurring hemorrhages and poor healing rate. 

In addition to controlling the pathway to arachidonic acid, the precursor to eicosanoids, 

phospholipase form additional inflammatory mediators, such as lysophospholipids and the 

stimulating platelet factor that may further raise inflammation[18]. Flavonoids affect arakidonic acid 
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metabolism in line with Serafini et al.[19]. In the analysis, the aqueous and ethanoleal extracts of L 

were found in flavonoids including quercetin, epicatechin, and epigallocatechin gallate. haven't 

been. Not only phospholipase also proteases that function upon inflammatory responses and shifts 

in haemostasis could be involved in modulation. The pharmaceutical ability of extracts and extracted 

plant substances, and their strong pertinence within the medically-scientific contexts, is also 

illustrated in both the inhibition and potential of phospholipases A2 by natural compounds[3]. In the 

other side, hemolysis, since certain treatments causing erythrocyte lysis, and thereby lowering their 

blood levels, is one of the key problems in clinical practice. Therefore, the hemolytic behavior of 

aqueous and ethanolic L extracts to affirm the lack of cytotoxicity even when tested at elevated 

doses (750 μg). Sidoides is done by themselves. Alone. L aqueous and ethanol extracts have 

historically been incubated. B's beenides. Jararacussu venom blocked hemolytic behaviors fully in all 

the examined ratios (Figure 2A). In both extracts, hemolysis caused by B was also greatly inhibited. 

Venom Moojeni with 100% inhibition in ratios 1:0.5 to 1:5 detected (w:w) (Figure 2B). 

 

 

 

 

Figure 2. Bothrops jararrace (A) and Bothrops moojeni (B) snake venom administered into hemolytic 

action (percent), which had already been incubated with the lipia sidoides leaves in aqueous and 

ethanol extracts. Controls (+): venoms is deemed to be 100% operation (50 μg, respectively). The 

effects are the means and standard deviations of each triplicate ratio (venom:extract, w:w). 
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*Different statistically from the Tukey test (p<0.05) and representation of the inhibitory impact of 

venom behavior on their respective positive regulation. The existence of phenolic compounds in L 

may clarify the inhibition of hemolytic behavior. Extracts wereides. Any of these substances would 

possibly shape complexes of metals, including Ca2+, but their hydroxy groups will often form amino-

acid hydrogen bonds on a catalytical site or at the stage at which the divalent ions are bound, which 

decreases the ion-dependent enzymes' catalytic activity[20]. The hemolytic action of the serpentine 

venom is predominantly caused by proteases including metalloproteases and serin proteases, which 

dissolve membrane proteins and change the movement of ions and liquids through the membrane. 

Moreover, phospholipases A2 facilitate the disintegration of the cell membranes of phospholipids. 

The combined influence of these enzymes thus breaks down the erythrocyte membrane contributing 

to the release of hemoglobin into the extracellular environment[21]. The ethanol extract of L. 

Thrombolytic operation Sidoides practice mild or low inhibition in the B-induced thrombolytic 

operation by dose-independent 26 per cent and by 20 per cent in the 1: 0.5 and 1:5 (w:w), 

respectively. poison moojeni (Figure 3A). Inhibitions of this type 

Since incubation with the same poison, percentages were collected in 1:0.5, 1:2.5 and 1:5 ratios for 

an acoustic extract. Considering the composition of B. The presence of interactions between extract 

components and the hemorrhagic proteases and anticoagulants present on the venom can be 

indicated by the moojeni venom, frequently mentioned in the literature [22-24]. Incubation of both 

extracts with the venom Lachesis muta muta, however, improved the dissolution of thrombuses 

between 35 and 75% for aqueous extract in all ratios measured, and 47 to 66% for ethanol extract 

(Figure 3B). This ability indicates the existence of enzyme cofactors in the extracts that facilitate an 

improvement in the function of one or more protease groups present in L. muta muta poison. 

 

Figure 3. Thrumbolytic activity (percent) induced with the aqueous and ethanol extracts of Lippia 

sidoides leaves, Bothrops moojeni(A) and Lachesis muta muta (B) snake venoms. The controls (+) is 

GSJ: Volume 9, Issue 7, July 2021 
ISSN 2320-9186 2154

GSJ© 2021 
www.globalscientificjournal.com



9 
 

taken into account as 100% operation respectively for venoms (40 μg). The effects are the means 

and standard deviations of each triplicate ratio (venom:extract, w:w). a. The Tukey test suppression 

objectively varies from its optimistic regulation (p < 0.05). b. Statistically distinct from their 

respective optimistic potential regulation. The numerous compounds found in the L extracts are in 

this sense. Sidoides can serve as inhibitors or potentiators on different enzyme targets, including 

potential but not known compounds (Table 1), taking into account the difference between the 

different molar ratios (extracts components: venom toxins) obtained by each experiment. Since the 

extracts and their split compounds could be promised sources of compounds with drug interests, 

Continuing research to explain its action mechanisms and its efficient and healthy doses and 

formulations. 

The minimal coagulant dosage (MCD) was previously defined for B. Action of 

coagulants/anticoagulation. (5 μg) and l-moojeni. Venom muta (10 μg) muta muta muta. Earlier B 

incubation. Aqueous L remove moojeni venom. Sidoides also improved their time of coagulation in 

the ranges of 1:2.5, 1:5, and 1:10 (w:w) in 21, 25 and 29 seconds. The ethanolic extract has also been 

able to extend the period of coagulation in all quantities with periods between 12 and 39 seconds 

higher than the control. Both extracts encouraged an improvement in L-induced coagulation 

duration. Muta muta venome 28 to 85 seconds and 50 to 93 seconds for an ethanol, in both 

measurements, analyzed for aqueous extract (Table 2). 

Table 2. Table 2. Impact of the lipia seride aqueus and ethanol extracts on the coagulant function of 

the human citrated plasma, caused by the Bothrops moojeni and Lachesis muta muta venoms. 

*The check with the measured venom was done at 5μg. **The inspection of the evaluated venom 

was conducted in 10μg. The findings are displayed as the three-fold standard deviation average. The 

values equal to or greater than 10 seconds vary from their respective optimistic controls. Any local 

and systemic symptoms contained in envenomation are responsible for the proteases in snake 

venoms. The proteases in the hemorrhagic phase include oedema, inflammation, necrosis, and 

serine. Two examples are metalloproteases 

Platelet aggregation, fibrinolysis, and coagulation [25] proteases which work selectively for cascade 

coagulation factors. Proteases Blood coagulation is a physiological mechanism, which happens under 

normal circumstances as proteins and cell components are triggered in a series of reactions and 

eventually allow thrombin and fibrin-forming molecules to dissolve fibrinogen[26]. Thus, any 

disorder arising in the nostatic mechanics (such as abnormal coagulation), such as heart attack, 

stroke and pulmonary embolism (27) will lead to the occurrence of cardiovascular diseases. [27]. 

Thus, an option for avoidance of thromboses is the suppression of the enzymes participating in 

coagulation cascades. The thrombosis happens in regions with weakened endothelial or blood vessel 
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surfaces, where blood supply is blocked by the accumulation of platelets, tissue, and fibrin 

networks[28]. In research on the production of modern anticoagulants and antihrombotics, 

thrombin has been one of the targets of the enzyme responsible for the transfer of fibrinogen to 

fibrin at the end of the cascade of coagulation[26]. The capacity of analyzed extracts to inherit 

thrombin-like enzymes, or prothrombin activators found in snake venome, will contribute to the 

suppression of coagulant behavior triggered by the venoms [29-30]. The impact of these inhibitors 

on human thrombin, which will allow potential pharmaceutical applications, may also also be 

proposed. The ethanolic and aqueous L extracts. The sidoides were useful when previously 

incubated with B venoms when coagulating enzymes were inhibited. Motorcycles and L. muta muta 

muta. Muta muta muta muta. Costa et al [31] states that natural protease inhibitors usually compete 

with enzyme substrates, binding or functioning as metal chelators irreversibly as well as 

sequestering ions that play an important role in protease catalysis. Aqueous and ethanolic extracts 

of L, but also fibrinogenolytic action. During the various studies, sidoides inhibited certain types of 

proteases and no inhibitory effect on the B mediated fibrinogenic breakage. Moojeni poison, tested 

to some degree (results not shown). This findings mean that the extracts exercised on the B are 

inhibited. Moojenic venom is correlated with nonfibrinogenolytic metalloproteases and serine 

proteases in hemolysis, thrombolysis and coagulation studies. Envenomation induced by the genus 

Bothrops typically results in sustained fluidity as different toxins degrade or over-convert fibrogen 

molecules to fibrin that are listed by normal fibrinolytic systems in their venoms.[32] Fibrinogen is 

also commonly used for determining the proteolytic ability of venoms and extracted toxins and for 

predicting their function in the blood coagulation cascade[33]. 

3.0 MATERIALS AND METHODS 

The nucleoids handled with L. Comet Assay High levels of fragmentation demonstrated muta muta 

venom. In comparison to therapies (includes extracts) and harmful regulation (without treatment) 

the amount of nucleoids identified as groups 3 and 4 was considerably greater (Table 3). When the L 

is incubated. The values of the L-arbitrary units (AU) muta muta venom in quantities 1:0.5 and 1:1 

(w:w). Seeds of aqueous extract have been 70.5 and 83.3, both around 3 times less than the positive 

control value obtained (venome only) - 232.7. A.U's principles. 85.1 and 79.0 is respectively 1:0.5, 

1:1, 85.1 and 1:1 for ethanol extract (w:w) (Table 3). The negative regulation and therapies involving 

L were found to be the predominance of non-damaged cells (class 0) and marginal damaged cells 

(class 1). Aqua and ethanolic samples of L previously incubated muta muta venom. Sidoides, 1:0.5 

and 1:1 (w:w) Proportions (Table 3). The controls were also carried out utilizing the purest extracts 

at the full incubation concentration (250 μg mL-1) and yielded comparable findings to negative 

monitoring — no Genotoxic activity (data not shown). The anti-tumor medicine doxorubicin was 

monitored in order to show the functionality of the experiments and to be compared to the positive 
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interest management. There have been significantly higher values for arbitrary units for the L. As 

assessed, muta muta venom (50 μg mL-1; A.U. 232.7±23.2)  

Table 3. The effect of the aqueous and ethanolic Lippia salides extracts on Lachesis muta muta's 

genotoxic behavior. Results represented as the average percentage of nucleoids classified by levels 

of DNA (comet class), injury and subjective units fragmentation. 
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C(-): solution for blood only. C (+)*: Muta venom lachosis (50 μg mL-1). C (+)** (150 μg ml -1): 

Doxorubicin The meaning is an average of three blood samples of multiple volunteers numbering 

900 nucleoids/treatment in all (300 nucleoids/volunteer). The Tukey test would not distinguish 

between the same letters in the columns (p < 0.05). Several extracts of plants have been tested with 

the alkaline comet application. In alkaline labile areas, the alkylizing of electronegative DNA groups 

and inter-linkings[35] enables assessment of the primary DNA lesions in individual cells that lead to 

single or double-sanded DNA splits. Qari and El-Assouli were one of these studies which showed the 

genotoxical impact on lymphocytes of 40-80 mg l-1 of the aqueous Tribulus terrestrial extract on 

human bacteria[35]. Tolentino et al. exerted a protective impact on the peripheral blood leucocytes 

and bone marrow cells in the extract of Rubus levelsus at the dosage tested (500, 1,000 and 2000 mg 

Kg-1).[36] DNA damage caused by doxorubicin There have been significant decreases in the DNA 

damage frequency from 67.14% to 105.87%. The antigenotoxic behavior against human lymphocytes 

(K562) damage from DNA by hydrogenic peroxide also shows various extracts of Teucrium 

ramosissimum [37]. [37]. The investigators suggest that, in addition to the synergistic activity of 

certain phenolic substances, the defensive influence exerted by these extracts may be due to the 

inclusion of flavonoids, tannins and sterols. The genotoxic and antigenotoxic ability of plant extracts 

and their secondary metabolites therefore needs to be evaluated. They should then apply in the 

Prevention or treatment of different human disorders, in particular those linked with persistent 

accumulation of genomic modifications. The findings of the enzymatic inhibition of the aqueous and 

ethanolic extracts of L are seen in table4 of digestive enzymes. Sidoides leaves gastric fluid before 
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and during exposure. Table 4. Table 4. Aquatic and ethanol extracts of L inhibit digestive enzymes. 

Sidoides leaves gastric fluid before and during exposure. 

4.0 RESULT AND DISCUSSION 

Five repetitions results, with the mean ± standard deviation measured. The Lippia sidoides extract 

was diluted, as determined by each enzyme, in order to ensure the reliability of the result, to 

provide inhibition of between 40% and 80%. IEU = Inhibited enzyme unit in μmol min−1 g −1 nd = 

not observed ns = not important inhibition ( percent inhibition values below 40 percent are not 

considered). The L-aquatic extract. α-amylase function was not inhibited in Sidoides, but 60.52 μmol 

min g-1 was inhibited from ethanolic extract (68.12 percent ). After gastric fluid simulation, the 

inhibition of the αamylase enzyme has been preserved, indicating no chemical modifications in the 

molecules in the inhibition during the process. Aquatic and ethanolic extracts of L for α-glycosidase 

function. Sidoides provided 6.82 and 7.18 μmol min g-1 inhibitions (62.11 and 66.52%). The aqueous 

extract raised the inhibitory ability to 71.16 percent in the presence of simulated gastric fluid, with 

ethanol remaining 64.86 percent. The inhibition of αamylase and α-glycosidasis was, however, not 

changed, and the inhibitors were balanced on passage through the stomach during digestion. 

Simulation of gastric flubid may contribute to a structural shift in inhhibitors because of an 

extremely acidic pH. Inhibiting α-amylase and α-glycosidase enzymes that are responsible for the 

carbohydrate digestion, the control of glucose absorption from the intestinal lumen can be 

connected to antihyperglycemic action. Their inhibition results in a lower absorption and thus a 

decrease in the rate of postprandial glucose and in the supply of calories[38]. 

Acarboses and miglitol are oral hypoglycemic allopathic agents with an action pathway connected to 

α-glycosidase inhibition. They trigger harmful events, however, such as diarrhoea, cramps of the 

belly and floating [39]. Therefore, owing to their low cost and lower frequency of side effects, the 

usage of herbal extracts could be a more suitable source of inhibitors of these enzymes. Lipase 

inhibition was only observed with the aquatic L extract. Septiculate matter (7.09 μmol min g−1), 

equal to 66.74%). In addition to helping to decrease the incorporation of fatty acids into the 

intestine, it decreases the caloric supply of this enzyme. Both extracts displayed no big inhibitory 

impact in the activity of trypsin. Since trypsin inhibitors can induce an abnormal increase in 

cholecystokininine plasma concentration and pancreatic hypertrophy in the diet, this was a good and 

expected outcome. These inhibitors are often related to a decreased growth rate between animals 

as protein digestibility declines and the endogenous proteins lose weight and catabolism[40]. The 

findings of this research indicate that the compounds present in the extracts evaluated behave 

selectively with enzymes and potentially with associations with particular molecular regions as they 

modulate the enzyme function of proteases that occur in the assessed venom. Although they did not 

affect ophidian fibrinogenases and human protease trypsin. The presence of phenolic compounds in 
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the aqueous and ethanol extract of L is likely to be a result of digestive enzyme inhibition. Sidoides 

(Table 1), which normally bind and shift their behaviors to enzymes. Table 1). However, in two 

extracts, epigallocatechin, gallate, epaicatechin, and ferulic acid, certain compounds occur in larger 

concentrations. Others are contained in lesser concentrations in both extracts but at comparable 

levels (e.g., caffeic acid and vanillic acid). The low amounts of both extracts have been found in gallic 

acid and quercetin. Catechin and p-coumaric acid were, by comparison, contained in the aqueous 

extract at higher concentrations, and salicyl acid in the ethanol extract was found at slightly higher 

concentrations. The multiple inhibitions exerted by the extracts of digestive enzymes are definitely 

responsible for these improvements in the phenolic structure and will contribute to the effects of 

novel medicinal formulations, if these details are properly investigated. One of the key groups of 

phenol compounds is tannins, which have been identified in various hydrolytic enzymes including α-

amylases, α-glycosidasis and lipases as non-specific inhibitors. Their tendency to tightly attach to 

proteins and carbohydrates is potentially correlated with this inhibition[41]. In the words of Barrett 

et al.[42], several hydrogen bonds and hydrophobial connections, strengthenable by their 

conformational similitude, are the product of interactions between tannins and proteins. The 

interaction consists in the blocking and suppression of the actions of the catalytic sites of the 

enzymes. In this analysis, however, only ethanol extract L has found the expression of tannins. have 

beenides? (Table 1). The existence of α-amylase and α-glycosidase enzymes may explain the greater 

inhibitory impact for an ethanolic extract (Table 4). The ethanol extract from L inhibitory operation. 

The α-amylase seride was stronger than α-glycosides (60.52 ± 3.61 IEU/g) (7.18 ± 0.29 IEU/g). The 

salicylic acid also inhibited considerably α-amylase, however it did not inhibit αglycosidase, 

according to Tan et al.[43] indicating a particular function of the compound's inhibitory reaction. The 

results of the present survey thus support the preceding argument, provided that the ethanol 

extract of L. Sidoides had a strong salicylic acid content (Table 1). Martinez-Gonzalez et al.[44] 

stated, on the other hand, that flavonoids have a higher inhibition of digestive enzymes, possibly 

because of the more complicated structures of flavonoids and their associations with enzymes 

relative to phenolic acids. You et al. [45] also found a greater inhibitory activity of quercetine than 

ellagic acid on α-glucosidase and lipase. In contrast to phenolicacids, tan and al. [43] recorded 

increased flavonoid myricetin inhibits of the αamylate, α-glycosidase and lipase enzymes (caffeic 

acid, gallic acid, and syringic acid). In the analysis, aqueroid and ethanolic extracts of L have also 

reported flavonoids (quercetin, catechin and the epigallocatechin gallate). haven't been. Therefore, 

to properly appreciate their inhibitory impact on digestive enzymes, the synergism of the phenolic 

compounds found in these extracts must be understood. 
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5.0 CONCLUSION AND RECOMMENDATION  

Lippia seraide aquare and ethanol extracts contain phenolic compounds with modulative effects on 

enzymes such as phospholipases A2, proteases, and digestive enzymes (inhibition or 

potentialisation). Also highlighted are the antigenotoxic potential and their potential use in 

preventing and treating various diseases (e.g. thrombosis, obesity, diabetes and inflammatory 

diseases). Additional studies are however to detect the active compounds and their safety, 

bioavailability, effectiveness and doses for the use associated with each enzyme. The leaves of Lippia 

seride were collected from the Federal University of Lavras, Lavras, Minas Gerais, at the Medicinal 

Herb Garden (21° 14'S, 45° 00'W, altitude 918 m) of March 2016. The leaves of Lipia sidoides were 

collected in this area in March 2016. The leaves were identified and included in the ESAL Herbarium 

collection under the number of registration number 30,250, in the Department of Biology of Lavras 

Federal University. 

The leafs have been washed and dried (72 hours to 35 oC) in distilled water. The dried leaves have 

been milled in a Wiley mill, and powder has been extracted by static maceration at a room 

temperatures of 70 percent at water [30 minute infusion ratio 1:25 (w:v)] and in two different 

solvents. The extracts were filtered and the supernatants gathered. The supernatant was frozen 

immediately and then freezed from the aqueous extract. On the other hand, a solvent was removed 

on a rotary evaporator at 45° C and then frozen and lyophilised from the supernatant of the 

hydroalcoholic extract. For the digestive enzyme tests and the other phosphate buffered saline (PBS, 

pH 7.4), both of these lyophilized extracts were dissolved into water. Phytochemical screening Aqua-

ethanol extracts of L are used as powders. Pflanzochemical screening of the leaves of sidoides. The 

reactions resulted in coloring and/or precipitation that were characteristic of each substance class 

being developed for each specific chemical group[46]. HPLC Chromatographic study classify and 

measure phenolic compounds by means of an OV-Visible Detector Model SPD-M20A, an ove CTO-

20AC Model, an interface model CBM-20A, and a self-sampling automated injector with a SIL-20A 

model, utilizing an HPLC high-performance liquid chromatography method fitted with two high 

pressure LC-20AT pumps. A column of shim packs VP-ODS-C18 was created to divide them (250 mm 

x 4.6 mm), added to the column holder of a shim-pack (10 mm x 4.6 mm). Dissolved in water (1:20, 

w:v) and phenol norms, the lyophilized aqueous and ethanol extracts were purified onto a 0.45 μm 

membrane (Millipore®) and injected into the chromatograph. According to Marques et al.[47], the 

tests were carried out. Compared to the retention periods of the criteria, the phenolic compounds 

were established. The quantification was carried out by constructing analytic curves obtained with a 

linear regression taking the decision coefficient (R2) of 0.99 into account. The Ethical Committee on 

Human Experimentation (CEP), of the Federal University of Lavras, under registration number CAAE: 

56628316.0.0000.5148, previously accepted Guidelines for the usage of human biological materials. 
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Safe participants aged between 18 and 40 years collected blood for hemolytic, thrumpolytic, 

coagulation events and the comet test. Blood was extracted into tubes comprising heparin, citrate, 

or anticoagulants free (for hemolytic behavior and comet tests) (to the thrombolytic activity). The 

crystalline raw venoms is commercially bought from the Bioagents serpentarium (Batatais-SP). The 

venom was measured and dissolved in saline tamped phosphate (PBS, pH 7.4). After determination 

of minimum phospholipase and hemolytic dosing as defined by Gutierrez et al. [48], Phospholipase 

and hemolytic activity Phospholipase A2 (PLA2) and hemolytic activity have been evaluated using 

egg yolk in PLA2 activity and hemolytic erythrocytes. The B venom was used for PLA2 inhibition 

experiments. Atrox, B. Atrox, B. Jararakusu, B. Moojeni, where a watery and ethanolic extracts from 

L have preincubated 30 μg of each venom. Hemolytical behavior inhibition B has been assessed for 

30 minutes in the 37 °C ratios: 1:0.1, 1:0.5, 1:1, 1:2.5, 1:5, 1:10, and 1:20. B and jarararacusu. Aquatic 

and ethanol samples of the L moojeni (50 μg) venoms preincubated. sidoides at a ratio of 1:0.05, 

1:0.1 for 30 minutes, at 37 °C, 1:0.5; 1:1, 1:2.5; and 1:5. (w:w). Often tested were controls that only 

involve venom or plant extract. The incubators were then poured into the gel openings. Gels have 

been positioned 12 hours at 37°C in a cell culture container. A transparent halo was shaped 

(millimeters) around the gel hole and represented in percentage of the action. Thrombolytic activity 

On the basis of the technique defined by Cintra et al. [49], thrombolytic activity was tested in vitro 

developed human blood clots following a minimum thrombolytic dosing determination of controls. 

Samples containing B were incubated at 37 °C for 24 hours. Muhammad or L. Aquatic and ethanol 

extracts L of muta muta (40 μg), PBS or venom already incubated (30 minutes at 37oC). 1:0.5, 1:1, 

1:2.5 and 1:5 relative series (venom: extract, w:w). Measurements of fluid produced by a thrombus 

were used to estimate the events. The average negative control volumes (PBS) collected were 

excluded from other therapies. Also evaluated were controls which include only extracts. Aquatic 

and ethanol extracts of L coagulant operations. Sidoides with B have been preincubated. Moojeni 

and Laches muta muta venoms at 1:0.5, 1:1, 1:2.5, 1:5 and 1:10 for 10 minutes at 37 °C Muta muta 

venom (venom: extract, w:w). The incubated samples were applied to the citrated plasma tubes 

(200 μL) in a 37 °C bath and timed for the creation of the coagulation. A smaller quantity of venom 

capable of causing coagulation over time from 50 to 180 seconds was previously known as the 

minimum dose of coagulant for each venom »[50]. The electrophoresis in polyacrylamide gel (15%, 

w:v), under dermatizing conditions, has been used in the assessment of the fibrinogenolytic 

function. The ethanolic and aqueous L extracts. Sidoides with B have been preincubated. Venom 

moojeni (50 μg) in the concentrations 1:0.5, 1:1, 1:2.5 and 1:5 for 30 minutes at 37 °C (venom: 

extract, w:w). A pilot test previously established the minimum fibrinogenolytic dosage of venom, 

which was used as regulation. The samples were then inserted fibrinogen, and stayed for another 90 

minutes in the water bath at the same temperature. To observe the proteolytic profile of fibrinogen 

molecules, controls containing fibrinogen and venom have been used. The comet test has been used 
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to identify damage to leukocyte DNA molecules. L-containing therapies. L-extract muta muta venom 

with L extracts (50 μg in 300 μl PBS). Sidoides 1:0.5 and 1:1 (venom: extract; W:w), incubated at 37 

°C previously for 30 minutes. A pilot test previously established the minimum genotoxic and non 

cytotoxic dosage of venom used as a control. Then, 300 μL of blood were applied to the treatments 

and held at 37 °C for around 4 hours in the cell culture chamber. 75 micronutrients from incubated 

tubes comprising 225 micronutrients of LMP agarose is transferred (low melting point). As 

Nandhakumar et al. [51] explain, 3 slides per procedure, 100 μL per slide, have been prepared. After 

electrophoresis at 30V and 300mA, the slides were subjected to osmotic lysis for 30 minutes. 

Nucleoids stayed in a solution with neutralization (0.4 M Tris-HCl, pH 7.4) for 25 minutes then set 

and visualized by using an epifluorescence microscope with ethanol after staining with propidium-

iodide. Nucleotide level analysis was conducted on the basis of the Collins et al. [52] groups with 

some adaptation: class 0, harm 5%; Class 1 damage 5% to 20%; Class 2 damages 20 to 40%; Class 3 

damages 40 to 85%; Class 4 damage 85%. Class 2 risk 4 According to Collins [53], subjective units 

were measured. The following assays have been employed: pancreatic porcine lipase (EC 3.1.1.3) 

form II, Sigma; pancreatic α-amylate porcine (EC 3.2.1.1) type VI B, sygma; and pancreatic porcine 

trypsin (EC 3.4.21.4), merck. Kinetic digestive enzyme assays: with or with simulated gastric fluid 

Oxygenated α-glycosidesis (EC 3.2.1.20) has been extracted from Pereira et al. [54] fresh porcine 

duodenum. 

The behaviors of α-amylase were calculated by Noelting and Bernfeld according to the 

methodology[55]. α-amylase behavior Aquatic and ethanol extracts of L 50 μL. For 20 minutes in a 

water bath at 37 °C, sidoides were preincubated with a 50 μL of the α-amylase enzyme. The 

substrate was 1% starch, 0,05 mol L-1 Tris buffer, pH 7.0, 38 mmol L-1 NaCl and 0,1 mmol L-1 CaCl2. 

L-1 Tris was used. 100 μl of the base was then applied and over four separate cycles the mixture was 

incubated (10, 20, 30, and 40 minutes). The reaktion was disrupted by introducing 200 microns of 

3,5-dinitrosalicyl acid and by calculating the product by a wavelength of 540 nm with a 

spectrophotometer. The behavior of α-glycosidase was calculated through the usage of 5 mmol L-1 

p-nitrophenyl-α-D-glucopyranoside in a citrate-phosphor buffer of 0.1 mol L-1 as a substratum. {56} 

The activity was determined according to Kwon et al. [56]. In the procedure, at 37°C in a water bath 

for four separate cycles, the aquatic and ethanolic extracts and α-glycosidase enzyme were 

incubated (10, 20, 30, and 40 minutes). The substratum was applied just then. Adding 0.05 mol L-1 

NaOH to 1,000 μL and a wavelength of 420 nm was tested with the substance (p-nithrophenol). The 

impact was discontinued. Regulation of lipase Lipase activity in a 0.05 mmol Tris–HCl buffer with 

0.05mm L−1 Tris—HCl, pH 8.0, with a 0.5% Triton X100, has been calculated by Souza et al.[56]. The 

test contained four separate time intervals of extracts and lipase enzyme incubated in a water bath 

at 37oC. (10, 20, 30, and 40 minutes). The substratum was applied after the incubation. The answer 

was no longer moved to an ice bath and a 0.05 mmol buffer L−1 Tris–HCl, pH 8.0 was applied. In a 
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spectrophotometer at wavelength of 410 nm, p-nitrophenol (a lipase activity agent in yellow on p-

nitrophenyl Palmitate) was calculated. Activity of trypsines Activity of trypsins was calculated using 

the Erlanger et al. [58] technique. Thus, for various cycles, aqueous and ethanol extracts and trypsin 

have been incubated in the water bath at 37°C (10, 20, 30, and 40 minutes). Just then was a base, 

prepared in 0.05 mol L-1 Tris, pH 8.2, applied, rendered of Pbenziole-D-L-arginine-p-nitroanilide 

(PAPNA). Adding 200 μL of 30% acetic acid to this reaction was prevented and the result is calculated 

in a wavelength of 410 nm in a spectrophotometer. 

Preparation of simulated gastric fluid In addition, in vitro enzyme operation was conducted for the 

simulation of the digestive process in the stomach in the presence of simulated gastric fluid. The 

extracts were then incubated with the simulated gastric fluid prepared for 1 hour in a bath at a 

temperature of 37 oC in the United States and Pharmacopeia[59]. Subsequently, the sodium 

bicarbonate salt was neutralized (pH7.2), and operation monitoring was carried out only then. Data 

analyzes The concentrations of aqueous and ethanol-extracts were different with each enzyme 

tested in order to achieve 40-80 percent of enzyme inhibition (range of inhibition considered in 

literature for digestive enzyme tests) The inhibition of the enzyme was obtained by evaluating the 

straight-line pitches (absorption x time) of the control enzyme (no extracts) and the +inhibitor (with 

aceous or ethanol extracts) of the action studies. In the activity testing the enzymes were obtained. 

The slope of the right line is the product production pace per minute of reaction, which reduces the 

inhibitor presence. Data obtained from a typical glucose curve for amylase and with p-nitrophenol 

for glycosidase and lipase were used to transform the absorbance values into micromoles of the 

sample. In trypsin, Erlanger et al. [58] calculated the molar extinction coefficient of BAPNA. 

Statistical Research Findings are described in three separate experiments as the sum of a triple ± 

standard deviation. In contrasting treatments with power, the value of the disparity between means 

was calculated via the empirical variance followed by the Tukey test[60]. Statistically important were 

the findings when the p 0.05 meaning was 0. The writers thanked the conselho nacional de 

desenvolvimento scientífico e tecnológico, coordenação de Aperfeiçoamento de Pessoal de Superior 
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