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I. INTRODUCTION 

Fever refers to an increase in body temperature beyond the regulatory set point of 36.5 -37.5 
o
C (98- 100

o
 

F). This increase in temperature triggers muscle tone and shivering. Fever signifies several illnesses. Symptoms of 

fever include sweating, chills, a sensation of cold and other subjective sensations. The absence of these symptoms 

when the temperature is high can be a pointer to a serious illness
1
. Fever may be caused by infections caused by 

parasites, viruses, bacteria and immune reactions (including defects in collagen, immunological abnormalities and 

acquired immunodeficiency
2
. Fever can also be a result of the destruction of tissues during trauma, local necrosis 

(infarction), an inflammatory reaction in tissues and vessels (flebitis, arthritis), pulmonary infarction, and 

rhabdomyolysis
3
. 

In humans, temperature regulation is controlled by the thermoregulatory center in the hypothalamus
4
. The input to 

the hypothalamus comes from peripheral as well as central thermo-receptors. Research has revealed neural 

substrates for thermoregulatory control
5
. The peripheral and central thermoreceptors situated beneath the skin are 

of two subtypes namely those that respond to cold and those responding to warmth
6
. The warm central thermo 

receptors are located in the hypothalamus, spinal cord, viscera, and great veins, which are more numerous than 

cold thermo-receptors
7
. 

Pain is an unpleasant sensory affliction and emotional experience usually associated with actual or potential tissue 

damage or described in terms of such damage
8
. Pain serves as a warning signal against disturbances. Pain is aimed 

at protecting the organism but often leads to discomfort
9
. We have two types of pain nociceptive and pathological 

pain. Nociceptive pain is also known as acute pain, which usually accompanies noxious stimuli warning of 

impending tissue damage
10

.  

Pathological pain, according to its cause, is divided into inflammatory pain and neuropathic pain, both belong to 

chronic pain
11

. Chronic pain completes the list of largest medical health problems in countries with many low-

income cadres of people
12

. Treatment of pain and related problems calls for a good understanding of how pain 

signals are initially interpreted and subsequently transmitted and perpetuated
13

. 

Antinociceptive such as opiates and non-steroidal anti-inflammatory drugs (NSAIDs) have many side effects
14

. 

Pain studies, treatment and management have made important progress now, but remain underestimated and 

poorly managed mostly in developing countries
15

. This leads to pain among hospitalized patients is extensive, and 
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significantly more
16

. 

 

Inflammation is a major cause of morbidity today. If poorly managed, inflammation may become complicated 

leading to the development of rheumatoid arthritis, diabetes, cancer, Alzheimer's disease, and atherosclerosis 

along with pulmonary, autoimmune and cardiovascular diseases
17

. Inflammation is a response of living tissue to 

injury
18

. Inflammation may be referred to as innate immunity. It may appear due to microbial infections, physical 

factors (trauma, radiation, temperature), chemical substances (irritant and corrosive chemicals), as well as tissue 

necrosis and hypersensitivity reactions
19

. It is didactically characterized by redness, heat, swelling, pain and 

dysfunction of the organs involved
20

. 

The search for new drugs is ongoing. Research on plant-based drugs used as alternative and complementary 

medicine is of great interest because they are cheap, have fewer side effects and are readily available
21

. Although a 

considerable number of drugs are available for the treatment of fever, pain and inflammation, there is a continuous 

search for new compounds as therapeutic alternatives, because these drugs exert a wide range of side effects and 

low efficacy, especially for chronic diseases
22

.  

 

Pain, fever and inflammation are managed using conventional drugs such as diclofenac, Ibuprofen, morphine, 

acetylsalicylic acid (ASA) and acetaminophen
11

. Non-steroidal anti-inflammatory drugs are frequently prescribed 

analgesics
23

. For they are a highly effective drug for the management of fever, pain and inflammation; however, 

NSAIDs are known to have multiple adverse effects, including gastrointestinal bleeding, cardiovascular side 

effects, and NSAID induced nephrotoxicity
24

. NSAIDs reduce pain by inhibiting COX enzymes and reducing 

prostaglandin synthesis
24

. Natural products have been one of the most successful sources of new therapeutic 

agents
25

. Alternative and complementary therapy form a better option for they are cheap and readily available. 

Medicinal plants formed an integral part of human society to combat different diseases at the beginning of human 

civilization
26

. Herbal plants are a good source of phytochemicals that have many therapeutic potentials. 

 

Medicinal plants contain pharmacologically active chemicals that can be used to cure diseases
27,29

. 

Medicinal plants form an integral part of human society to combat different diseases at the beginning of human 

civilization
26

. Herbal plants are a good source of many types of phytochemicals which have many therapeutic 

potentials. The term phytochemical has its origin in the Greek word phyto, which means plant
30

. The secondary 

metabolites are biologically active compounds
31

. Medicinal plants are useful and many contain phytocompounds 

that can be used to cure diseases
27

. For instance, nicotine is from the tobacco plant while cocaine is extracted from 

the coca plant (Erythroxylum coca) while (Nicotiana tabacum), 9-tetrahydro- cannibinol (THC) comes from the 

marijuana plant (Cannabis sativa), similarly, the well-known pain killer morphine is obtained from opium poppy 

plant (Papaver somniferum), the precursor for the synthesis of aspirin salicylic acid is extracted from the bark of 

the willow tree (Salix nigra) and (Salix alba)
28

. 

 

Phytochemicals are found in plants leaves, stems, barks, flowers, fruits and roots. Phytochemicals are categorized 

into two main groups namely primary and secondary metabolites based on the kind of function they have in plant 

metabolism
32

. Proteins, amino acids, pyrimidines, purines, Chlorophyll, and Sugars form the primary metabolites 

while terpenes, phenolics, alkaloids, steroids, saponins, flavonoids and glycosides form the secondary 

metabolites
33

. 

 

Phytochemicals protect plants from harsh environmental hazards like predation, stress, drought, UV exposure and 

attack by pathogens
34

. They form an important source of information that is useful in drug development in 

pharmaceutical industries
35

. Studies have shown that terpenoids have several pharmacological benefits that are 

useful in the treatment of inflammatory, cancer, malaria, viral infections and many bacterial infections
36

. Phenolics 

are the most abundant group of phytochemicals in medicinal
37

 plants. 

Dietary phenolics constitute flavonoids, phenolic acids, and polyphenols. A diet that is rich in Polyphenol 

possesses several health benefits namely improvement of cardiac function, decrease anginas and lowers 

cholesterol levels
38

. Flavonoids also reduce the production of pathogenic thrombosis in mice models. Alkaloids 

are used as analgesic agents and are found in medicinal plants
39

. 

 

In Embu County, Kenya, several medicinal plants are used in the management of fever, pain and inflammation. 

These include Eucalyptus globulus (Labill) and Senna didymobotrya (Fresenius). E. globulus is used in the 

treatment of bronchitis, cancer, arthritis, asthma, boils, cold, cough, diabetes, dysentery, dyspepsia, malaria, sore 
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throat, tuberculosis, vaginitis and wounds
40

 while S. didymobotrya pharmacological activities include treatment of 

skin infections, malaria, ringworm, jaundice, intestinal worm, bacterial infections, fungal, sickle cell anemia, 

haemorrhoids and hypertension
41

. However, there is no scientific information available in the literature to validate 

their biological activities. Therefore, this study seeks to carry out quantitative phytochemical screening, 

antipyretic, analgesic and anti-inflammatory potential of leaf extracts of E. globulus and S. didymobotrya. 

 

II. MATERIALS AND METHODS 

Collection and preparation of plant materials  
Fresh plant aerial part of the selected plant was collected from Ranga Reddy District, Hyderabad, and Telangana. 

These plants are believed by the locals to have medicinal value against various ailments. The plant materials were 

identified by Dr. Madhava Chetty, Asst. Professor, Sri Venkateshwara University, Tirupati, Andhra Pradesh the 

collected plant part was first washed 2−3 times using tap water, to remove adherent particles and dried under 

shade for com.  Preparation of plant extracts was carried out using a protocol as described by Nostro et al. 

(2000).
42

 the dried material was ground to a fine powder using a grinder and passed through a mesh sieve. The 

powdered materials were kept at room temperature away from direct sunlight in closed dry khaki paper bags. 

Extraction  
The coarse powder of aerial Operculina turpethum (Linn.) Silva Manso was packed tightly in the soxhlet 

apparatus and extracted with ethanol for 72 hours with occasional shacking maintained at 60ºc throughout the 

extraction process. The extract was concentrated to of its original volume by evaporation. The resulting ethanolic 

extract of aerial Operculina turpethum (Linn.) Silva Manso was subjected to phytochemical study. 

Procurement of animals 
Male swiss albino rats, weighing 100-150 g were purchased from the, Jeeva life sciences, Hyderabad. Animals 

were housed 5 per cage, allowed access to water and food, ad libitum, and maintained at a constant temperature of 

22 ± 2°C and humidity of 50-55% and 12 h of light/dark cycle. All experimental procedures were carried out by 

the Institutional Animal Ethics Committee affiliated with CCSEA. 

 

Experimental design 

Experimental rats were split into six groups of five animals each (n = 5). 

Group I (normal control) comprised normal rats that were administered with 3% DMSO.  

Group II (negative control) comprised rats that had been induced with pyrexia using 20% turpentine. They were 

administered with 3% DMSO. 

Group III (positive control) comprised turpentine-induced pyretic rats that were administered with aspirin 

(100mg/kg bw). 

Group IV comprised of turpentine induced pyretic rats that were administered with extract dose of 150mg/kg bw.  

Group V comprised turpentine induced pyretic rats that were administered with extract dose of 200mg/kg bw  

Group VI comprised of turpentine induced pyretic rats that were administered with extract dose of 250mg/kg 

body weight. 

 

The body temperature of rats in all the groups was taken after fever induction and at hourly intervals following 

administration of treatments for four hours
43

. Approximately 3cm of a well-lubricated digital thermometer 

(thermistor probe®) was inserted into the anal region of the rats to measure the rectal temperature
44

. The 

thermistor animals in the experimental group were taken using both types of thermometers and compared. 

The thermostor probe® was first quantified against a mercury thermometer, where temperatures of the animals in 

the experimental groups were recorded using both thermometers and compared. The baseline/initial mean rectal 

temperature was calculated by measuring the rectal temperature of rats at fifteen minutes intervals for 1 hour 

before the induction of fever. 

The rectal temperatures of rats were measured and recorded at hourly intervals for 4 hours after the administration 

of different treatments. The rats whose rectal temperatures rose by one degree Celsius one hour after 

intraperitoneal injection of turpentine (20mg/kg bw) were termed pyretic and were used for the studies. The 

difference in rectal temperatures before and after treatments was obtained and the % inhibition in the rectal 

temperature computed according to the formula as described by Hukkeri et al., 2006; Yemitan and Adeyemi, 

2017.
45,46

 

 
Where, 
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B - Rectal temperature at one hour following turpentine injection 

Cn - Rectal temperature after treatments. 

 

III. RESULT AND DISCUSSION 

Pharmacological evaluation  

Antipyretic activity 

The extract of Operculina turpethum (Linn.) Silva Manso generally exhibited in vivo antipyretic activities in rats, 

which was evidenced by a reduction in rectal temperature against turpentine induced fever. After one hour of 

treatment, the groups of Swiss albino rats that received aspirin (100mg/kg body weight) and the extract doses of 

150, 200 and 250 mg/kg bw lowered the rectal temperature to 97.05%, 97.11%, 96.55% and 96.69% respectively. 

 

The Operculina turpethum (Linn.) Silva Manso extract dose of 200 caused the highest antipyretic activity, which 

reduced pyrexia by 2.43% in the first hour. This change was higher than that caused by the reference drug, aspirin, 

which reduced pyrexia by 1.93%. However, the effect of aspirin was comparable to that of extracts dose levels of 

150, 200 and 250 (p > 0.005). 

In the 2nd hour, the Operculina turpethum (Linn.) Silva Manso extract reduced the elevated rectal temperature in a 

dose-dependent fashion. At doses of 150, 200 and 250, the extract lowered the raised rectal temperature to 

95.91%, 95.77% and 95.72% respectively (Table 6.2). The antipyretic activities of the leaf extract doses of 150 

and 200 were statistically similar and comparable to that of aspirin (p < 0.005; Table 6.2). 

In the 3rd hour post-treatment, the leaf extract doses of 150, 200 and 250 lowered the elevated rectal temperature 

in rats to 95.35%, 95.12%, 95.39% respectively (Table 6.2). Similarly, at this hour the extract showed a dose-

independent antipyretic potential. The rats that received the Operculina turpethum (Linn.) Silva Manso extract at 

doses of 150, 200 and 250 exhibited antipyretic activities that were significantly different (p < 0.005; Table 6.2). 

However, the antipyretic activity of aspirin was statistically similar compared to that of the extract at all tested 

dose levels (p > 0.005; Table 6.2). 

 

In the 4th hour, the Operculina turpethum (Linn.) Silva Manso extract reduced raised rectal temperature in a dose-

dependent manner. The extract of Operculina turpethum (Linn.) Silva Manso doses of 150, 200 and 250 reduced 

pyrexia to 94.52%, 94.17%, 94.15%, respectively (Table 6.2). At this hour, the group that received extract of 

Operculina turpethum (Linn.) Silva Manso at a dose of 250 recorded the highest antipyretic effects, which was 

higher than that of aspirin (Table 6.2). The antipyretic effects of the extract doses of 150, 200 and 250 were not 

significantly different from each other and were comparable to that of the reference drug, aspirin (p > 0.005; Table 

6.2). 

 

Notably, the animals in the normal control group showed no remarkable change in rectal temperature from zero to 

the fourth hour (p>0.005). However, the animals in the negative control group had a significant increase in rectal 

temperature from hour zero to hour three (p<0.005). On the other hand, there was a significant reduction in rectal 

temperature of rats that were treated with aspirin and Operculina turpethum (Linn.) Silva Manso extract at all the 

doses tested from hour zero to the fourth hour (p<0.005).  

 

Antipyretic effects of Operculina turpethum (Linn.) Silva Manso on turpentine-induced pyrexia in rat 

 

Group Treatment Percentage change in rectal temperatures (ºC) 

 0hr   1hr 2hr 3hr 4hr 

Group 

I 

3% DMSO 100.00±0.00 99.87±0.13a 

(0.11) 

100.12±0.22a 

(-0.16) 

99.72±0.13a 

(0.22) 

99.88±0.18a 

(0.11) 
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Group 

II 

Turpentine 

+ DMSO 

100.00±0.00 

 

100.41±0.06a 

(-0.42) 

100.11±0.10a 

(-0.57) 

100.65±0.18b 

(-0.68) 

100.51±0.12a 

(-0.52) 

Group 

III 

Turpentine 

+ Aspirin 

100.00±0.00 97.05±0.07cd 

(1.93) 

96.52±0.15bc 

(2.45) 

95.81±0.12cde 

(3.18) 

94.29±0.16d 

(4.69) 

Group 

IV 

Turpentine 

+ 150 

mg/kg bw 

100.00±0.00 97.11±0.15cd 

(1.87) 

95.91±0.05cd 

(3.06) 

95.35±0.09e 

(3.63) 

94.52±0.07cd 

(4.47) 

Group 

V 

Turpentine 

+ 200 

mg/kg bw 

100.00±0.00 96.55±0.10d 

(2.43) 

95.77±0.06cd 

(3.20) 

95.12±0.08e 

(3.87) 

94.17±0.07d 

(4.80) 

Group 

VI 

Turpentine 

+ 

250mg/kg 

bw 

100.00±0.00 96.69±0.05d 

(2.29) 

95.72±0.07d 

(3.27) 

95.39±0.05e 

(3.59) 

94.15±0.10d 

(4.83)  

 

Values are expressed as mean ± SEM for 5 rats per group. Values with different superscript letters are statistically 

significant (p≤0.005) along the same column. The figures in brackets represent mean % inhibition. 

 

 
 

 

Discussion 

Turpentine induced pyrexia is a preferred model for antipyretic studies for its quick and reliable way of testing for 

fever, for example, as opposed to yeast induced fever model which takes 18-24 hours after administration for 

pyrexia to be induced
47

. The current study aimed at evaluating the antipyretic activities of aerial part of 

Operculina turpethum (Linn.) Silva Manso on turpentine-induced fever in Swiss albino rats. Upon bio-screening 

for the antipyretic activities of extracts of aerial part of Operculina turpethum (Linn.) Silva Manso on turpentine-
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induced fever in Swiss albino rats, the results showed that fever was remarkably reduced at all extract doses. The 

ethanolic extract of aerial part of Operculina turpethum (Linn.) Silva Manso at the doses of 250mg/kg bw, 

exhibited the highest rectal temperature reduction which compared well with the reference drug, aspirin. 

The150mg/kg bw was not effective compared to those of higher doses of 200 and 250. This could be due to the 

rapid metabolism, clearance and inactivation of the lower concentration of the bioactive agents or chemical 

modification in the body (biotransformation) where the drug loses biological activity
48

. 

Generally, the NSAIDs produce their antipyretic action via prostaglandin biosynthesis inhibition within the 

hypothalamic pre-optic region
49

. It has been conceptualized that a leak in the blood-brain barrier at the level of the 

OVLT permits the CNS to sense the presence of endogenous pyrogens
50

. Other mechanisms that have been 

conceptualized include active transport of cytokines into the OVLT or cytokine receptors activation in endothelial 

cells of the neural vasculature, which then transducer signals to the brain
51

. It is, therefore, possible that the extract 

of aerial part of Operculina turpethum (Linn.) Silva Manso has a similar mechanism of action to that of aspirin 

through prostaglandin biosynthesis inhibition in the hypothalamus. 

 

The results in this study indicated that varying doses have different antipyretic potentials. The present study used 

dose ranges of 150, 200 and 250 mg/kg BW. The extracts of aerial part of Operculina turpethum (Linn.) Silva 

Manso at all the tested doses of 150, 200 and 250, never lowered rectal temperatures in the 1st and 2
nd

 hours as 

effectively as in the 3rd and 4th hours. These findings could be due to the biotransformation of active agents in the 

extract to become antipyretic. The intraperitoneal route of drug administration provides a relatively slow onset of 

drug effects because the drug takes time to diffuse across the membrane and interact with the drug receptors. On 

the other hand, most of the absorbed drug agents enter the portal circulation and there may be significant 

inactivation of the active compounds before they reach the desired sites of action
52

. 

The extracts of aerial part of Operculina turpethum (Linn.) Silva Manso dose of 200 was marginally more 

effective than aspirin. These findings suggest a better or a similar prostaglandin synthesis inhibition by the active 

components in the plant extracts. There is, therefore, the possibility of the plant extracts working effectively by 

blocking alternative mechanisms of cox-2 or prostaglandin E-2 synthesis during fever inhibition. 

The anti-pyretic effects of extracts of aerial part of Operculina turpethum (Linn.) Silva Manso may be due to their 

phytochemicals observed in preliminary phytochemical screening. The extracts showed a dose-independent 

response with a dose level of 250mg/kg BW having the highest antipyretic activity. The present study supports the 

traditional use of these plants in the management of fever. 

 

CONCLUSIONS 
This study revealed that the Operculina turpethum (Linn.) Silva Manso extracts possess potent antipyretic 

activities. The study also revealed that the effects of plant extract at doses of 200 and 250mg/kg bodyweight were 

comparable with that of the reference drugs, aspirin and diclofenac. The synergistic and additive effects of the 

bioactive constituents increase their bioavailability and action on multiple molecular targets thus, the observed 

activities of Operculina turpethum (Linn.) Silva Manso extract is attributed to secondary metabolites they contain. 

This study, therefore, confirms and supports the use of the studied plant extracts as an alternative and/or 

complementary remedy against pain and fever. The study also sets the pace for further studies in an effort to 

develop plant-derived drug compounds for the treatment of fever. From this study, it is concluded that; i. The 

ethanolic extract of aerial part of Operculina turpethum (Linn.) Silva Manso has several phytochemical agents 

associated with antipyretic activity in rats. 
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