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Abstract---The aim of the present study was to perform antipyretic 

and antioxidant activity of Flaveria trinervia Methanolic leaves extract 

by different in-vivo and in-vitro models. The different 
pharmacognostical parameters were evaluated as per standard 

procedure. Finally, antipyretic (Brewer’s Yeast Pyrexia model) and 

antioxidant activity (Hydroxyl Radaical scavenging activity, 

determination of Reducing Power, Metal chelating activity, Carbon 

tetrachloride (ccl4) induced lipid peroxidation, Inhibitory Test on 

Protein Oxidative Modification, Lipid peroxidation assay, Catalase 
assay and Reduced glutathione assay) was evaluated by adopting 

different methods. The extracts showed a marked antipyretic effect by 

causing a reduction in yeast-induced fever. Methanolic extract (200 

and 400 mg/kg) showed the effect to the same degree as paracetamol 

(50mg/kg, i.p.). The experimentally induced laboratory model was 
employed in evaluating the antipyretic activities of Methanolic extracts 

of Flaveria trinervia. The extract caused a better hypothermal activity 

against yeast-induced pyrexia in rats. Free radical scavenging activity 

of Flaveria trinervia. was found because polyphenolic compounds 

present in plant contribute significantly to the total antioxidant 

capacity of the leaves. Flavonoids play some important 
pharmacological roles against diseases, such as cardiovascular 

diseases, cancer, inflammation and allergy. The results of the study 

indicate that the Methanolic leaves extract of Flaveria trinervia 

possesses strong antipyretic and antioxidant activity. This study 

described many pharmacognostical features and antioxidant activity 
of leaves of Flaveria trinervia which will give a new direction for the 

future scientific research. 
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Introduction  

 

Herbal medicines are assumed to be of great importance in the primary 

healthcare of individuals and communities in many developing countries (Ghosh 

A, 2003). For thousands of years, these natural plant products have been utilized 

for human healthcare in the form of drugs, antioxidants, flavours, fragrances, 
dyes, insecticides and pheromones. However, during the last century the use of 

synthetic drugs led to a decline in the use of plant-derived compounds, so that 

the synthetic drugs would perhaps completely replace the use of traditional plant-

derived medicines (Gomez-Galera S et al., 2000). Naturally, there is a dynamic 

balance between the amount of free-radicals generated in the body and 
antioxidants to quench and/or scavenge them and protect the body against their 

deleterious effects (Nose K, 2000). Free radicals are fundamental to any 

biochemical process and represent an essential part of aerobic life and our 

metabolism. They are continuously produced by the body’s normal use of oxygen 

such as respiration and some cell-mediated immune functions. They are also 

found or generated through environmental pollutants, cigarette smoke, 
automobile exhaust fumes, radiation, air pollutants, pesticides etc. However, the 

amount of these protective antioxidant principles present under the normal 

physiological conditions, are sufficient only to cope with the physiological rate of 

free-radical generation.  

 
Therefore, it is obvious that any additional burden of free-radicals either from 

environment or produced within the body can alter the pro-oxidant and 

antioxidant balance leading to oxidative stress. Reactive oxygen species (ROS) is a 

collective term for oxygen-centered radicals such as superoxide, hydroxyl and 

non- radical oxygen derivatives, namely hydrogen peroxide and singlet oxygen 

(Suzuki N and Mittler R, 2006). In humans the over production of ROS can result 
in tissue injury and has been implicated in disease progression and oxidative 

damage of nucleic acids and proteins (Middleton JRE et al., 2000). When there is 

a lack of antioxidants to quench the excess reactive free radicals, cardiovascular, 

cancer, neurodegenerative, Alzheimer’s and inflammatory diseases may develop in 

the body (Krishnaiah D et al., 2010). Thus the antioxidant status in human 
reflects the dynamic balance between the antioxidant defense and pro-oxidant 

conditions and has been suggested as a useful tool in estimating the risk of 

oxidative damage. Due to the benefits of antioxidants, food and pharmaceutical 

products are normally supplemented with synthetic antioxidants such as 

butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA) and tert-butyl 

hydroxyquinine (TBHQ). However, the dietary intake of synthetic antioxidants 
could cause genotoxicity and carcinogenicity at high concentrations (Gutteridge 

JMC and Halliwell B, 2010). In addition, natural antioxidants from plant products 

may be more effective in reducing ROS levels compared to synthetic single dietary 

antioxidants due to the synergistic actions of a wide range of biomolecules such 

as vitamins C and E, phenolic compounds, carotenoids, terpenoids and 
phytomicronutrients (Perez-Jimenez J et al., 2008).  
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Antipyretics are drugs that reduce body temperature in situations such as fever 

which is a part of the body’s immune response to infection. However, they will not 

affect the normal body temperature if one does not have a fever. A rise in blood 
temperature leads to manifestations of heat loss which increases heat production. 

Antipyretics cause the hypothalamus to override an interleukin-induced increase 

in temperature. The body will then work to lower the temperature and the result 

is a reduction in fever. The non-steroidal anti-inflammatory drugs are antipyretic, 

anti-i inflammatory, and pain relievers (Keele CA, 1969). Search for herbal 

remedies with potent antipyretic activity received momentum recently as the 
available antipyretics, such as paracetamol, nimusulide etc. have toxic effect to 

the various organs of the body (Guyton AC and Hall JE, 1998). 

 

 Flaveria trinervia is a species of flowering plant in the aster family known by the 

common names clustered yellowtops, speedyweed, and yellow twinstem. It is 

native to parts of the Americas, including the southeastern and southwestern 
United States (Florida, Texas, Arizona, New Mexico), most of the Bahamas, 

Mexico, Belize, and parts of the Caribbean, especially Cuba, Cayman Islands, 

Jamaica, Hispaniola, Puerto Rico and Barbados. It is also 

known in many other places as an introduced species and often a noxious weed, 

such as in Hawaii (Hawaii Powell and Albert Michael 1979). The present study 
was to evaluate the antioxidant and antipyretic studies on Methanolic extraction 

of flaveria trinervia leaves.  

 

Materials and Methods 

 

Plant collection and authentication 
  

Leaves of flaveria trinervia were obtained from the local places of Tirupati, AP. 

flaveria trinervia Plant was authenticated by Dr. K. Madhava Chetty, M.Sc., 

M.Ed., M.Phil., Ph.D., PG DPD., Assistant Professor, Department of Botany, Sri 

Venkateswara University, Tirupati, and Andhra Pradesh. 

 

Extraction by Maceration 
 

Fresh leaves were washed with water to get rid of contaminants like dirt and other 

impurities and were shade-dried. These dried leaves were ground and sieved to 

get a uniform, coarse powder. Powdered plant material was weighed (1Kg) and is 

immersed in Methanol and kept for maceration for a period of 7 days with 
occasional stirring. On the 8th day, the solvent was filtered by pressing with a 

muslin cloth and was evaporated in a rotary evaporator at 40oC. The resultant 

extract was put in a desiccator to remove any ethanol left in it. The dried 

Methanolic extract of Flaveria Trinervia. (MEFT) was packed in an air-tight bottle 

and put in a dry place for further studies [Saxena K, 2016, Bint-e-Sadek Y et al., 

2013] 
 

Qualitative evaluation of phytoconstituents  

 

The MEFT was screened for the presence of various phytoconstituents like 

carbohydrates, flavonoids, polyphenolic compounds, saponins, tannins, 

triterpenoids, etc. 
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In vitro antioxidant studies 

Hydroxyl Radaical scavenging activity 

 

The hydroxyl radical scavenging activity was measured by studying the 
competition between deoxyribose and the extract for hydroxyl radicals generated 

from the Fe3+ / ascorbate / EDTA / H2O2 system. The hydroxyl radicals attack 

deoxyribose, which eventually results in TBARS formation. The reaction mixture 

contained deoxyribose (2.8mM), Fecl3 (0.1mM), H2O2 (1mm), ascorbate (0.1mM), 

KH2PO4-KOH buffer (20mM, pH 7.4) and various concentrations (MEFT 100, 200, 

and 300 µg/ml and standard Mannitol 100µg/ml) of the drug in a final volume of 
1 ml. The reaction mixture was incubated for   1 hr at 37oC. Deoxyribose 

degradation was measured at 532nm (Mary NK et al., 2002). 

 

Determination of Reducing Power 

 
The reducing power of MEFT was determined according to the following method. 

Various concentrations (125,250,175 and 500µg/ml) of extract of MEFT in 1 ml of 

distilled water was mixed with phosphate buffer (2.5ml, 0.2M, pH 6.6) and 

potassium ferricyanide (K3Fe (CN) 6) (2.5ml, 1%).The mixture was incubated at 

50oC for 20 min. A portion (2.5ml) of trichloroacetic acid (15%) was added to the 

mixture, which was then centrifuged at 3000 rpm for 10 min. The upper layer of 
the solution (2.5ml) was mixed with distilled water (2.5ml) and ferric chloride 

(0.5ml, 0.1%), and the absorbance was measured at 700 nm. Increased 

absorbance of the reaction mixture indicates increased reducing power (Gulcin I 

et al., 2002).  

 
Metal chelating activity 

 

Metal chelation property for Ferric ion (Fe3+) was estimated by using thiocynate 

method. Here different ratio of the extract (1:0.25 to 1:10 ratio) was mixed with a 

fixed concentration of ferric chloride (10µg). The mixture was incubated for 30 

min. At the end of the incubation, 1ml of potassium thiocyanate (25%) was added 
and absorbance of ferric-thiocyanate complex (reddish brown complex) was 

measured at 460 nm. The results were compared with EDTA (1:10). Metal 

chelation property for ferrous ion (Fe2+) was estimated by using 2, 2-bipyridyl 

method. Here different concentrations of the extract were mixed with a fixed 

concentration of ferrous sulphate (10µg). The mixture was incubated for 30 min. 
At the end of the incubation, 2ml of 2, 2-bipyridyl (1mM) was added and 

absorbance of ferrous –bipyridyl complex (pink-colored complex) was measured at 

525 nm. The results were compared with EDTA (Tripati YB et al., 2001). 

 

Carbon tetrachloride (ccl4) induced lipid peroxidation 

 
Rat liver (30%w/v) homogenate in ice – cold 0.15 M potassium chloride was 

prepared in homogenizer. Aliquots of 0.5 ml of homogenate were taken in different 

small conical flasks. These flasks were incubated at 370C in a constant shaker 

bath (150 cycles/min) for 45 min with 1.5 ml of potassium phosphate buffer (pH 

7.4), 2ml of 0.15 M potassium chloride, MEFT at (25,50,100,200 and 300 µg/ml) 
and Vitamin – E 100 µg/ml in different flasks and finally 10 µl of carbon 

tetrachloride (CCl4) was added. In case of control, both CCl4 and drugs were not 
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added and in some flasks only drug was excluded. The reaction was stopped by 

the addition of 4 ml of 10%(w/v) tri chloro acetic acid and after incubation, the 

contents were centrifuged at 4000 rpm for 10 min and about 2ml of clear 
supernatant was transferred to a graduated tube and 2 ml of 0.67%w/v of 

thiobarbituric acid was added and heated in a boiling water bath for 15 min. The 

tubes were cooled, bringing the mixture to pH 12-12.5 with potassium hydroxide, 

stabilized the colour developed, and the absorbency was measured at 543nm 

(Comporti M, 1989). 

 
Inhibitory Test on Protein Oxidative Modification 

 

Albumin oxidative modification by copper was performed by the following method. 

The test sample (MEFT 100-1000 µg/ml) and Vitamin- E (100-1000µg/mi), was 

added to the reaction mixture containing albumin (10µg/ml) and 100µM CuCl2 in 
50mM Tris- HCL buffer (pH 7.4) in a total volume 0.3ml. The mixture was 

incubated at 37oC for 2 hr. Next 1.6ml of 0.125 M phosphate buffer (PH 8.0) 

containing 12.5mM EDTA and 10.0 M urea, and 0.1 ml of 50 mm phosphate 

buffer (PH 7.0) containing 10mM DTNB were added to the reaction mixture. This 

solution was allowed to stand at room temperature for 5 min. The absorbency was 

read at 412 nm as cysteine-SH residue (Toda S et al., 1999).  
 

In vivo anti-oxidant studies 

Animal Studies 

Toxicity studies 

 
Albino rats (200-200gm) of either sex were selected and segregated in to 8 groups 

of 6 animals each. Single dose of Methanolic extract of Flaveria Trinervia, starting 

from the minimal dose of 50mg/kg up to 3000mg/kg administered orally. The 

drug treated animals were observed carefully for its toxicity signs and mortality. 

From the maximum dose, 1/5th and 1/10th of the concentration was considered 

as therapeutic dose for further study.  
 

Animals 

 

Albino rats (175-225gm) of either sex and of approximate same age used in the 

present studies were procured from Central Animal facility, CMR college of 

Pharmacy, Hyderabad, India. The animal was fed with standard pellet diet and 
water ad libitum. All the animals were housed in polypropylene cages. The 

animals were kept under alternate cycle of 12 hours in darkness and light. The 

animals were acclimatized to the laboratory condition for a one week before 

starting the experiment. The experiment protocols were approved by Institutional 

Animal Ethics committee after securitization (IAEC No: 

CPCSEA/1657/IAEC/CMRCP/COL-19/67). The animal received the drug 
treatment by oral gavage tube. 

 

Animal treatment  

 

Twenty-four male albino rats (n = 6) were divided into four different groups. 

Group I served as a control group and treated with vehicle only (0.5% 
carboxymethylcellulose sodium). Group II served as disease control, Group III 
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served as standard control Group IV and V animals were administered orally with 

250 and 500 mg/kg of MEFT, respectively, for 7 days. At the end of 7th day, the 

animals were sacrificed by cervical dislocation and each brain was excised, rinsed 

in ice-cold normal saline and followed by 0.15 M Tris-hydrochloride. The 
homogenates were centrifuged at 15,000 × g for 10 min. The supernatants were 

employed for the following assays. 

 

Lipid peroxidation assay (thiobarbituric acid reactive substances)  

 

It was evaluated by thiobarbituric acid reactive substances (TBARS) tests during 
an acid-heating reaction. Aliquots of samples were incubated with 15% 

trichloroacetic acid and 0.38% thiobarbituric acid. The mixture was heated (1 h) 

in a boiling water bath. TBARS was determined by reading the absorbance of the 

pink-colored complex formed in a spectrophotometer at 532 nm (Satoh K, 1978). 

 
Catalase assay  

 

It was determined with reaction solution contained 2.5mL of 0.05 M phosphate 

buffers (pH 8.3), 0.7 mL of 0.2 M H2O2 and 0.1mL of tissue homogenate. Changes 

in absorbance of the reaction solution at 570 nm were determined after 1 min. 

Results were expressed in units/mg protein (Maehly AC and Chance B. I, 1954). 
 

Reduced glutathione assay  

 

This was estimated by using dithiobisnitro-benzoate as a substrate. The yellow 

color developed and read immediately at an absorbance of 412 nm and expressed 
as μM GSH/g protein. 

 

Statistical analysis 

 

The values were expressed in mean ± standard error of the mean. Statistical 

analysis was done by one-way ANOVA followed by Dunnett's multiple comparison 
tests versus control. P < 0.05 and P < 0.01 were considered as significant (Ellman 

GL, 1959). 

 

Antipyretic Activity 
 

Yeast induced pyrexia was used to evaluate the antipyretic activity of the test 
compounds. The body temperature of each rat was recorded by measuring the 

rectal temperature at predetermined time intervals. Fever was induced by 

injecting 15% suspension of Brewer's yeast (Saccharomyces cerevisiae) following a 

standard method. The rats were allowed to remain quiet in the cage for some 

time. A thermister probe was inserted 3-4cm deep into the rectum after fastening 

the tail to record the basal rectal temperature. The animals were then given a 
subcutaneous injection of 10 ml/kg of 15%w/v Brewer's yeast suspended in 0.5% 

w/v CMC solution and the animals were returned to their housing cages. 

Nineteen hours after yeast injection, the rats were again restrained in individual 

cages to record their rectal temperature. Immediately the test compounds and 

standard were administered orally at their respective doses. Rectal temperature of 
all the rats was recorded at 19 h immediately before the administration of test 
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compounds, vehicle and paracetamol (50 mg/kg.) and again at 1hour intervals up 

to 3hours after the administration (Vogel HG, 2002). 

 
Table 1 

Results of Phytochemical screening 

 

S. No Name of the Phytochemical MEFT 

1.  Carbohydrates + 

2.  Amino acids + 

3.  Proteins + 
4.  Alkaloids + 

5.  Cardiac glycosides + 

6.  Triterpenoids + 

7.  Saponins + 

8.  Flavonoids + 

9.  Phenolic compounds + 
10.  Tannins + 

11.  Steroids - 

12.  Gums - 

 

Where, + means positive and - means negative. 

The preliminary phytochemical screening showed the presence of various 
phytoconstituents like flavonoids, phenolic compounds, triterpenoids, tannins, 

saponins, amino acids, proteins, and carbohydrates in MEFT. 

 

In Vivo Antioxidant Studies 

 

Table 3 
Effect of MEFT on LPO, GSH, and CAT 

 

S.No Treatment groups Lipid peroxidation 

(in µM/mg tissue) 

Reduced 

glutathione 

(in µM of 

GSH/mg tissue) 

Catalase 

(in units/mg 

protein) 

1. Normal control 2.85±0.08 4.22±0.12 0.720±0.04 
2. Disease control 5.23±0.21 2.90±0.13 0.450±0.03 

3. Standard control 2.96±0.16*** 3.61±0.08*** 0.637±0.02** 

4. MEFT 200mg/Kg 3.45±0.19*** 3.47±0.57*** 0.578±0.07* 

5. MEFT 400mg/Kg 3.67±0.65*** 3.68±0.68** 0.613±0.03* 

Values are represented as Mean ± SEM. Statistical analysis was done by one way 

ANOVA followed by post hoc Dunnett’s multiple comparison tests. ***p<0.0001, 
**p<0.001, and *p<0.05 vs Disease control. 
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Figure 1. Effect of MEFT on LPO levels 

 

The significant values of LPO levels of normal, disease, standard, MEFT 

100mg/Kg and MEFT 200mg/Kg were found to be 2.85±0.08, 5.23±0.21, 

2.96±0.16, 3.45±0.19, and 3.67±0.65 respectively on Day 29. There is a 
significant decrease in LPO levels of animals treated with MEFT 200mg/Kg and 

400mg/Kg compared to disease control. 

 

 
Figure 2. Effect of MEFT on GSH levels 

 

The significant values of GSH levels of normal, disease, standard, MEFT 

100mg/Kg and MEFT 200mg/Kg were found to be 4.22±0.12, 2.90±0.13, 

3.61±0.08, 3.47±0.57 and 3.68±0.68 respectively on Day 29. There is a significant 
increase in GSH levels of animals treated with MEFT 200mg/Kg and 400mg/Kg 

compared to disease control. 
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Figure 3. Effect of MEFT on CAT levels 

 

The significant values of CAT levels of normal, disease, standard, MEFT 
100mg/Kg and MEFT 200mg/Kg were found to be 0.72±0.04, 0.45±0.03, 

0.63±0.02, 0.578±0.07, and 0.613±0.03 respectively on Day 29. There is a 

significant increase in CAT levels of animals treated with MEFT 200mg/Kg and 

400mg/Kg compared to disease control. 

 

In-vitro anti-oxidant study  
Hydroxyl radical scavenging activity 

 

The MEFT (at all tested doses 100µg, 200µg and 300µg) significantly (P<0.001) 

scavenged the hydroxyl radicals generated by the EDTA/H2O2) system, when 

compared with that of control. The percentage scavenging of OH radicals by MEFT 
increased in a dose depended manner. Results were comparable standard 

(Mannitol100ug), (P<0.001). Results were shown in Table 4. 

 

Determination of reducing power 

 

The reducing power of MEFT increased with increasing concentration of MEFT. All 
the tested concentrations of MEFT showed significant (P< 0.001) activity than 

control. Results were comparable with the standard (BHT) (P<0.001). Results were 

shown in Table 5. 

 

Effect of MEFT on fe2+ and fe3+ metal chelation 
 

MEFT chelated Fe2+ (65.18±9.43%) and Fe3+ (55.19±8.54) significantly (P<0.001) 

at 1:10 ratio of iron : MEFT and chelating ability for mental transition ions 

(Fe2+,Fe3+) increased in a dose dependent manner respectively. MEFT at all tested 

concentrations exhibited significant (P<0.001) chelation, when compared against 

control. In similar conditions, EDTA exhibited 78.64% chelation for Fe2+and 
85.42% for Fe3+ respectively, which is significant (P<0.001) when compared with 

the control. Results were shown in Table 6. 
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Lipid Peroxidation Induced By CCl4 

 

Lipid peroxide formation from CCl4 was significantly (P<0.001) inhibited by MEFT 

at all tested dose levels (25µg, 50µg, 100µg, 200µg and 300µg) when compared 
with that of control. The percentage inhibitions of peroxide formation increased in 

a dose dependent manner. Results were comparable with that of standard. 

Results were shown in Table 7. 

 

Inhibitory test on protein oxidative modification 

 
The inhibitory ratio of MEFT on albumin oxidative modification was as high as 

78.94 at a concentration of 1000µg/ml and increased in a concentration 

dependent manner. The EC50 of MEFT was found to be 427.86±7.351µg/ml. The 

results were comparable with the standard (Mannitol), with percentage inhibitory 

ratio of 81.99% at a concentration of 1000µg/ml. The IC50 of Mannitol was found 
to be 263.35 ±7.41 µg/ml. Results were shown in Table 8. 

 

Table 4 

Hydroxyl radical scavenging activity MEFT and Mannitol 

 

S. No Concentration (µg/ml) % Inhibition Of Hydroxyl Radical 

1.   Control                           - 
2.  MEFT (200)                   76.3±12.12* 

3.  MEFT (400)                    81.33±13.16* 

4.  Standard (Mannitol 100µg)                    81.62±12.177* 

 

Statistical significant test for comparison was done by ANOVA, followed by 

Dunnet‘s “t’ test, *p< 0.001, when test and standard are compared against 

control, Values are Mean± SEM. 
 

Table 5 

Determination of reducing power of MEFT and BHT 

 

 S. No Concentration (µg/ml) Absorbance (OD) 

1 Control 0.086± 0.000392 

2 MEFT (400) 1.0122±0.00042* 
3 MEFT (375) 0.9632±0.00054* 

4 MEFT (200) 0.5431±0.00067* 

5 MEFT (125) 0.3432±0.00071* 

6 BHT(400) 0.6288±0.00070* 

7 BHT(375) 0.4935±0.0037* 

8 BHT(200) 0.389±0.00073* 
9 BHT(125) 0.300±0.00110* 

 

Statistical significant test for comparison was done by ANOVA, followed by 

Dunnet‘s‘t’ test  

*p< 0.001, when compared against control. Spectrophotometric deduction of the 

Fe3+ - Fe2+ transformation. Values are Mean± SEM  
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Table 6 

Effect of MEFT and EDTA on Fe2+/ Fe3+ metal chelation 

 

Iron : Drug 
OD at 525 
nm 

% Chelation of 
Fe2+ 

OD at 
460nm 

% Chelation of Fe3+ 

1:00(control)     0.308          0       1.043 0 

1:0.25 MEFT     0.232 24.23±3.19*       0.853 13.44±2.93* 

1:0.5 MEFT     0.218 32.69±2.35*       0.767 22.33±2.17* 

1:1 MEFT     0.211 35.45±7.25*       0.787 29.94±2.46* 

1:2.5 MEFT     0.198 42.84±8.26*       0.646 31.78±6.43* 
1:5 MEFT     0.173 53.25±7.17*       0.674 36.43±5.43* 

1:10 MEFT     0.136 65.18±9.43*       0.436 55.19±8.54* 

(1:10)Standard 

(EDTA) 
    0.067 78.64±10.204*       0.149 85.42±8.36* 

 

Statistical significant test for comparison was done by ANOVA, followed by 

Dunnet ‘s ‘t’ test, Fe2+ and Fe3+ were quantitated by Fe2+ -dipyridyl complex (525 
nm) and  

Fe3+ - thiocynate complex (460nm), respectively. *p< 0.001, when test and 

standard are compared against control, EDTA: Ethylene diamine tetra acetic acid 

 

Table 7 
Inhibition of lipid peroxidation –induction by CCl4 system of MEFT and Vitamin-E 

 

S. No Concentration (µg/ml) % Inhibition 

1 Control - 

2 MEFT (25) 21.59±2.43* 

3 MEFT (50) 38.15±3.35* 

4 MEFT (100) 42.99±9.25* 

5 MEFT (200) 51.37±7.32* 
6 MEFT (300) 60.90±8.65* 

7 Standard (Vitamin- E) 66.27±7.25* 

 

Statistical significant test for comparison was done by ANOVA, followed by 

Dunnet ‘s ‘t’ test (n=6), *p< 0.001, when test and standard are compared against 

control, Values are Mean± SEM.  
 

Table 8 

Inhibitory test on protein oxidative modification of MEFT and Vitamin-E 

 

S. No Concentration (µg/ml) % inhibition IC50 Value (µg/ml) 

1 MEFT(100) 23.47±2.38  

 

 
427.86±7.351 

2 MEFT (200) 44.35±3.23 

3 MEFT (400) 57.26±2.17 

4 MEFT (600) 66.12±3.24 

5 MEFT (800) 72.95±5.16 

6 MEFT (1000) 80.96±3.13 

7 Standard  (Vitamin-E100) 32.15±0.079  
 8 Vitamin-E(200) 51.68±0.242 
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9 Vitamin-E(400) 63.22±0.042  

263.35±7.47 10 Vitamin-E(600) 72.18±0.052 

11 Vitamin-E(800) 80.26±0.106 

12 Vitamin-E(1000) 81.99±0.055 

Values are Mean± SEM.  

 

Table 2 

Antipyretic activity effect of MEFT on yeast induced pyrexia 
 

Treatment 

Groups Dose 

(mg/kg) 

Yeast induced Pyrexia (Temp. in °C) 

0h 1/2h 1h 3h 

Control 37.66±0.26 37.48±0.22 37.24±0.15 36.66±0.18 

Paracetamol 

(50 mg/kg.) 

37.46±0.12 36.94±0.06* 36.66±0.07* 35.44±0.11** 

MEFT 200mg 35.72±2.18 35.54±3.29** 35.42±4.38** 35.32±4.34** 

MEFT 400mg 37.14±5.13 36.54±5.16* 36.67±5.15** 36.45±3.66 

 

Data presented as mean ±   S.E.M.  n=6, *** P< 0.001, ** P< 0.01,   * P< 0.05, 

Compared with control group, followed by ANOVA followed by Post hoc test 

(Dunnett‘s‘t’ test) 

 
Discussion 

 

The presence of carbohydrates, proteins and amino acids in all the parts of the 

plant reveals that it can be used as a good nutritional supplement, if it is free 

from antinutritional factors. It is also noted that the other phytochemical 

compounds detected are known to have beneficial use in pharmaceutical 
industries. The higher amount of alkaloids present in all the parts of the plant 

can make the plant to be a good source of alkaloids which can be isolated and 

then purified. In medicine, saponin is used in hypercholestrolaemia, 

hyperglycaemia and as antioxidant, anticancer, anti-inflammatory etc (Ngbede J 

et a., 2008). Therefore the presence of higher amount of saponins in leaves of 

Flaveria trinervia makes t a good source for both industrial and medical purposes. 
Tannins were reported to exhibit antiviral, antibacterial and antitumour activities. 

It was also reported that certain tannins are able to inhibit HIV replication 

selectively and is also used as a diuretic. Since all the parts of plant contain total 

tannin in appreciable amounts, it is clear that Flaveria trinervia can have the 

ability to cure such viral and bacterial diseases. The phenolics and flavonoids 
have got much attention in the day to day life due to their antimutagenic, 

antitumour and antioxidant activities. Therefore, the estimation and 

characterization of stem and root extracts of Flaveria trinervia for phenolics and 

flavonoids should be done to explore bioactive principles of such compounds. 

 

Metal chelating capacity was significant as they reduced the concentration of the 
catalyzing transition metal in lipid peroxidation (Duh PD et al., 1999). Through 

epidemiological studies, it was reported that phenolic compounds have been 

shown to act as natural antioxidants by helping to neutralize free radicals and as 

metal chelating agents (Ali SS et al., 2008). Antioxidants inhibit interaction 

between metal and lipid through formation of insoluble metal complexes with 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792479/table/T0006/#T000F6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792479/table/T0006/#T000F6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792479/table/T0006/#T000F5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792479/table/T0006/#T000F5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792479/table/T0006/#T000F5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792479/table/T0006/#T000F5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792479/table/T0006/#T000F6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792479/table/T0006/#T000F5
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ferrous ion. Hence the data obtained for Flaveria trinervia reveals that some of the 

extracts demonstrate an effective capacity for iron binding, suggesting that its 

action as antioxidant may be related to its iron binding capacity that will prevent 

the free radical generation through Fenton reaction. 
 

Superoxide radical is known to be a very harmful species to cellular components 

as a precursor of more reactive oxygen species. The superoxide radical is known 

to be produced invivo and can result in the formation of H2O2 via dismutation 

reaction. Moreover, the conversion of superoxide and H2O2 into more reactive 
species, eg., the hydroxyl radical, has been thought to be one of the unfavourable 

effects caused by superoxide radicals (Halliwell B, 1991). Numerous biological 

reactions generate superoxide radical which is a highly toxic species. Although 

they cannot directly initiate lipid oxidation, superoxide radical anions are potent 

precursors of highly reactive species such as hydroxyl radical and thus the study 

of scavenging of this radical is important (Kannat SR et al., 2007). Since Flaveria 
trinervia showed appreciable percentage of scavenging activity for hydrogen 

peroxide, it can be used against unfavourable effects caused in the body by 

hydrogen. 

 

Hydrogen peroxide itself is not very reactive but sometimes it is toxic to cell 

because it may give rise to hydroxyl and peroxyl radicals in the cells through 
Fenton reaction. Therefore, removing of H2O2 is very important for antioxidant 

defence in cell or food systems. Dietary polyphenols have also been shown to 

protect mammalian and bacterial cells from cytotoxicity induced by hydrogen 

peroxide, especially compounds with the orthodihydroxy phenolic structure, 

quercetin, catechin, gallic acid ester and caffeic acid ester [Nakayama T, 1994,  

Okafor OY et al., 2011, and Chakraborty SP et al., 2011]. Therefore, the methanol 
extract of Flaveria trinervia can be used as a potent hydrogen peroxide scavenger 

in body systems Nitric oxide or reactive nitrogen species, formed during their 

reaction with oxygen or with superoxides, such as NO2 , N 2 O 4 , N 3 O 4 , NO 3 

- and NO 2+ are very reactive. These compounds are responsible for altering the 

structural and functional behavior of many cellular components. The plant 

products may have the property to counteract the effect of NO formation and in 
turn may be of considerable interest in preventing the ill effects of excessive NO 

generation in the human body. Further, the scavenging activity may also help to 

arrest the chain of reactions initiated by excess generation of NO that are 

detrimental to the human health. Nitric acid is also implicated for inflammation, 

cancer, and other pathological conditions (Moncada A, 1991). Since the 
Methanolic extracts of Flaveria trinervia showed good activity it is clear that it can 

be used for scavenging reactive nitrogen species in human body. 

 

Fever may be due to infection or one of the sequels of tissue damage, graft 

rejection and/or other disease states. Antipyretics are the agents which reduce 

the elevated body temperature. Yeast-induced pyrexia is called pathogenic fever 
and its etiology involves production of prostaglandins, which set the 

thermoregulatory centre at a lower temperature. The production of 

prostaglandins, mainly the most potent pyretic agent, PGE2 appears to be a final 

pathway responsible for fever production induced by several pyrogens. The 

antipyretic activity is generally exhibited as one of the properties of non steroidal 

anti-inflammatory drugs, resulting from their inhibitory effect on prostaglandin 
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biosynthesis in the central nervous system [Howard M, 1993,  Singh R.K and 

Acharya S.B 2000] Methanolic extract of flaveria trinervia dose dependently 

exhibited significant (p < 0.05) antipyretic activity in yeast-induced elevation in 

body temperature in rats and the effects are comparable to the reference 

antipyretic drug (paracetamol). It appears that the observed antipyretic activity of 
flaveria trinervia may be due to inhibition of prostaglandin synthesis. Again the 

extracts contain flavonoids and saponins, the antipyretic potential of which have 

been reported in various studies (Martinez-Vazquez M et al., 1996, Reanmongkol 

W et al., 2007).  Therefore, the activity may be due to presence of the above group 

of phytoconstituents in Flaveria Trinervia. 
 
Conclusion  

 

Antioxidants are important in the prevention of human diseases. Compounds 

with antioxidants activity may function as free radical scavengers, complexers of 

pro-oxidants metals, reducing agents, and quenchers of single-oxygen formation 
or reactive oxygen species, thereby protecting the body from degenerative diseases 

such as cancer. The reactive oxygen species (ROS) are harmful byproducts 

generated during normal cellular metabolism or from toxic insult. They lead to a 

state of oxidative stress that contributes to the pathogenesis of a number of 

human diseases by damaging lipids, proteins and DNA. This has inspired much 

interest in antioxidant activity of phytochemicals. In this study, the choice of 
ethanol as an extractant was because of its availability and affordability at the 

time of this study. Our results have shown ethanol extracts from flaveria trinervia 

displayed strong antioxidant and antipyretic activity.  
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