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ARTICLE INFO                                         ABSTRACT 
 

 
 

 

The ancient ayurvedic text Astangahridaya of Vagbhata during seventh century A.D., prescribes a 
specific formulation comprising four herbs namely Solanum surratense, Zingiber officinale, 
Tinospora cordifolia and Piper longum for antipyretic and analgesic medication. To validate the 
ayurvedic uses of this formulation, antipyretic and analgesic efficacy study was performed following 
acute toxicity study. Physiochemical, pharmacognostical, phytochemical screenings including 
HPTLC chromatogram were performed for proper standardization of the formulation. The antipyretic 
effect was assessed using yeast induced pyrexia method. Hot plate, tail-flick and writhing test were 
used for determining the analgesic properties. Phytochemical analysis revealed the presence of 
phenols, flavonoids, alkaloids, tannin etc. Significant antipyretic (P<0.001) and analgesic (P<0.01) 
properties were noticed in dose dependent manner after aqueous extract administration especially at 
the dose of 500 mg/kg in rodents. Activities of the test drug were sustained and significantly 
comparable to the standard drugs. Test drug possesses significantly high antipyretic and analgesic 
properties without any acute toxicity possibly due to presence of flavonoidic phenolic compounds. 
 

Copyright © 2016 Taraphdar AK. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 
 

 
INTRODUCTION

 

 

Fever and pain are very common problem in human beings. 
Search for safe herbal remedies with potent antipyretic activity 
received momentum recently as the available synthetic drugs 
such as NSAIDs used in analgesic, antipyretic and anti-
inflammatory conditions may produce some side-effects and 
toxicity (Pannu and Nadim, 2008; Pan et al., 2010). Several 
plants and their products are claimed and proved to possess 
antipyretic properties (Shah and Seth, 2010). The test drug has 
been selected from one of the most distinguished and most 
often studied treatises on Indian medicine Astangahridaya of 
Vagbhata during seventh century A.D., which is having the 
combination of four ingredients in equal amounts- whole plant 
of Solanum surratense Burm. f., rhizomes of Zingiber 
officinale Roscoe, stem of Tinospora cordifolia (Willd.) Hk. f. 
& Thoms. And catkin-like fruits with bracts of Piper longum 
Linn. (Sastri-Paradakara, 2015). This formulation has been 
used in ayurvedic medicine for the treatment of acute fever and 
related symptoms like headache, pain on small joints etc. 
(Sastri-Paradakara, 2015), but the test drug has not yet been 
subjected to scientific pharmacological evaluation for its 
antipyretic and analgesic activities. 
 

Solanum surratense is rich in phenolics, flavonoids, alkaloids, 
sterols, saponins and their glycosides and also carbohydrates, 

fatty acids, tannins and amino acids. This plant mainly 
contains solasodine, steroidal saponine, solamargine, β-
solamargine, solasonine, solacarpidine, cycloartenol, nor-
carpestrol, cholestrol and their derivatives (Kusano et al., 
1973). Studies indicate that this plant possesses antipyretic, 
anti-inflammatory, antiasthmatic, antitussive, antioxidant, 
antibacterial, antifungal, hypoglycaemic, anthelmintic, 
cytoprotective, anticancer etc. (Gangwar et al., 2013). The 
active ingredients in Zingiber officinale are thought to reside in 
its volatile oils, the major active ingredients in ginger oil are 
the sesquiterpenes mainly bisapolene, zingiberene, and 
zingiberol. Other phenolics are shogaols, gingerols etc. 
(Mascolo et al., 1998). Ginger’s active ingredients have a 
variety of physiologic effects. For example, the gingerols have 
analgesic, sedative, antipyretic and antibacterial effects in vitro 
and in animals (Mascolo et al., 1998). The plant Tinospora 
cordifolia has been subjected to chemical investigations 
extensively and a number of chemical constituents belonging 
to the different groups, viz. terpenoids, alkaloids, lignans, 
steroids have been reported. Important compounds reported 
like tinosporide, furanolactone diterpene, tinosporaside, 
sesquiterpene tinocordifolin, tinosporin, giloinsterol, -
sitosterol, giloin, tinosporidine, heptacosanol, cordifolone, 
tinosponone, tinosporic acid, tinosporon etc. The drug has 
shown to have anticancer, anti-inflammatory, analgesic, CNS 
depressant, antioxidant, antipyretic, hepatoprotective, diuretic, 
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anti-stress, hyporglycemic etc. (Singh et al., 2003; Upadhyay 
et al., 2010). The fruits of Piper longum mainly contain 
piperine, chavicine, piperidine, piperetine, a resin, (2E,4E)-N-
Isobutyleicosa-2,4-dienamide, (2E,4E,14Z)-N-Isobutyleicosa-
2,4,14-trienamide, (2E,4E,12Z)-N-Isobutyleicosa-2,4,12-
trienamide, guineensine, pipernonaline, pellitorine, piperanine, 
piperlonguminine etc. (Mishra, 2010). Reported beneficial 
effects of Piper longum include immunomodulatory, 
antitumor, analgesic, diuretic effects, relaxation of muscles 
tension and alleviation of anxiety (Sunila and Kuttan, 2004). 
An extensive search of the literature reveals no proper studies 
on the pharmacological activities of the test drug as a 
formulation in support of its ayurvedic uses, though a few 
scattered pharmacological activities of individual plant parts of 
the test drug are found. Thus, the present investigation was 
designed towards the pharmacognostical evaluation, 
determination of physiochemical parameters, preliminary 
phytochemical screening including HPTLC chromatogram for 
standardization of the formulation, followed by assessment of 
antipyretic and analgesic efficacy of water extract of the test 
drug in animal models after performing acute toxicity studies 
so as to provide a scientific proof for the ayurvedic uses. 
 

MATERIALS AND METHODS 
 

Collection and identification of plant samples 
 

All the test botanicals in raw form were purchased from local 
herbal market, Barabazar, Kolkata. These samples were duly 
authenticated by the Office of the Scientist ‘F’, Central 
National Herbarium, Botanical Survey of India, Government 
of India, Botanic Garden, Howrah- 711 103 (Ref. No. 
BSI/CNH/SF/Tech./2012 dated 09.02.2012 and 
CNH/18/2012/Tech.ll/683 dated 05.03.2012). A voucher 
specimen has been deposited in the laboratory of the Institute 
of Post Graduate Ayurvedic Education and Research 
(IPGAER), Kolkata, India for future reference 
(SVP/PG/72/2012 dated 18.01.2012). 
 

Chemicals 
 

Acetyl salicylic acid (aspirin) and Gallic acid were purchased 
from M/s NICE Chem. Pvt. Ltd., India. Pentazocine 
(RANBAXY, India), Folin-Ciocalteu reagent (MERCK 
Specialities Pvt. Ltd., India) and all other chemicals used in 
different studies were of analytical (HPLC) grade. 
 

Preparation of test drug 
 

The whole plant of Solanum surratense, rhizomes of Zingiber 
officinale, stem of Tinospora cordifolia and immature, catkin-
like fruits with bracts of Piper longum were shade dried in 
good condition in equal proportion. Make decoction of above 
mentioned plant parts except P. longum by adding the four 
times of water and boiling it up to the reduction of one fourth 
water then added with powder of dried, immature, catkin-like 
fruits with bracts of P. longum as described in ayurveda 
(Sastri-Paradakara, 2015). The filtered extract was 
concentrated under reduced pressure below 500C through a 
rotary evaporator. The concentrated extract was collected in 
petri-dishes and allowed to air-dry for the complete 
evaporation of water in the absence of sunlight. The whole 
process was repeated three times, and finally blackish green, 
concentrated extract was obtained (yield 5.91%, w/w), which 
was kept in a refrigerator at 40C for further analysis. 
 
                                    

                               Weight of particular extract 
Yield (%) =                                                                       100 
                               Total amount of coarse powder 
 

 Animals 
 

Swiss albino mice of either sex, weighing about 20-30 g and 
albino (Wistar) rats of either sex, weighing about 120-150 g 
were used for in vivo evaluation. All animals were procured 
from the Government of West Bengal approved breeder, M/s 
Ghosh Scientific, Kolkata and housed under standard 
environmental conditions with fixed 12 h light/dark cycles at a 
temperature of approximately 250C in animal house of 
IPGAER, registered by CPCSEA (Reg. No. 
1180/ac/08/CPCSEA dated 27.03.08). The animals were kept 
in standard polypropylene cages and provided with food and 
water ad libitum. These animals were acclimatized for a period 
of 14 days prior to performing any experiments. Prior to 
experiments, the animals were fasted overnight but allowed 
free accesses to water. The antipyretic experiments were 
performed using adult Wister rats of either sex while Swiss 
Albino mice were used for the acute toxicity study and 
analgesic tests. All experimental protocols were approved by 
the Institutional Animal Ethical Committee. 
 

Pharmacognostical study 
 

The macroscopic and microscopic examination of the test drug 
powder was done according to standard procedures of 
pharmacognosy as described in the Ayurvedic Pharmacopoeia 
of India (Ayurvedic Pharmacopoeia of India, 2001). Coarse 
powder (#40 mesh) of the crude test drug was mounted in 
glycerine, observed under an optical microscope (40) of 
Dewinter, Italy in the department of Dravyaguna of IPGAER.  
 

Physiochemical analysis 
 

Physiochemical parameters such as extractive value, moisture 
content, acid insoluble ash, water soluble ash and total ash 
content of the powdered test drug were evaluated according to 
standard steps described in the Ayurvedic Pharmacopoeia of 
India (Ayurvedic Pharmacopoeia of India, 2001). 
 

Phytochemical screening 
 

The freshly prepared crude extract was qualitatively tested for 
the presence of mainly secondary metabolites especially 
saponins, flavonids, steroids, alkaloids, terpenoids, glycosides, 
tannins and phenols through established methods (Sofowora, 
1982).  
 

Estimation of total polyphenol content 
 

Total polyphenol content was estimated using the Folin-
Ciocalteu method calibrated on gallic acid (Gupta et al., 2010; 
Singleton and Rossi, 1965). Sample extracts of 500 l were 
added to 500 l of water, 5 ml of 0.2N Folin-Ciocalteu reagent 
and 4 ml of 75g/l saturated sodium carbonate solution and 
mixed in a cyclomixer. The absorbance was measured in the 
spectrophotometer at 765 nm after incubation for 2 h at room 
temperature. Quantification of total polyphenol content was 
done on the basis of a standard curve generated with 100, 200, 
300, 400 and 500 mg/l of gallic acid. 
 

High Performance Thin Layer Chromatography (HPTLC) 
analysis 
 

The analysis was performed according to standard method 
(Sethi, 1996) on a silica gel 60 F254 (0.2 mm thickness) 
HPTLC aluminium sheets (1010 cm) (Batch No. 
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1.05554.0007, MERCK KGaA, 64271 Darmstadt, Germany). 
The extracts of the test drug (2.5 mg/ml) and standard phenolic 
compound Gallic acid (0.6 mg/ml) were applied to the plates 
as 6 mm bands, 8 mm apart and 10 mm from the edges of the 
plate, with a CAMAG Linomat 5 “Linomat5_210131” S/N 
210131 (1.00.13) automatic sample applicator. The plates were 
developed by the ascending technique, to a distance of 90 mm, 
at 2550C, relative humidity 50-60%, in a Camag twin-through 
glass chamber with a stainless steel lid, using different mobile 
phases. The chamber saturation time was kept as 20 min. After 
development, plates were dried with a hot-hair dryer, viewed 
in a Camag UV cabinet, and then scanned with a CAMAG 
TLC Scanner “Scanner_210182” S/N 210182 (2.01.02), using 
winCATS software (version 1.4.9.2001), in absorbance mode, 
with slit dimensions 5.00  0.45 mm, Micro. The detection 
wavelength 254 nm was selected. Rf values of components are 
indicative of specific character of molecule in the given 
environment of mobile and stationary phase.  
 

Acute toxicity study 
 

Acute oral toxicity study was carried out according to OECD 
guideline 423 (OECD, 2001). Healthy Swiss albino mice of 
both sexes were selected by random sampling technique for 
the study and divided into 5 groups of 6 animals each. A single 
oral dose of the extract starting at 300 mg/kg body weight and 
progressively moving from 500, 700, 1000 and 1500 mg/kg 
body weight was administered. The animal groups were 
observed for appearance of toxic symptoms including 
behavioural changes, locomotion, muscle spasm, loss of 
righting reflex, tremor, convulsions and mortality for 24 hours 
and further supervised for a period of 14 days for occurrence 
of toxic symptoms and mortality.  
 

Antipyretic study 
 

The assessment of antipyretic activity was carried out using 
Brewer’s yeast induced pyrexia in Wistar rats as described 
previously (Loux et al., 1972). Rats were fasted overnight with 
water ad libitum before the experiment. The normal body 
temperature of each animal was measured by digital tele-
thermometer (IMCORP, Ambala, India) and recorded. Pyrexia 
was induced by subcutaneously injecting 20% w/v Brewer’s 
yeast (10 ml/kg), suspended in normal saline, into the animal’s 
dorsum region. The peak pyrexia was observed to be at 18 h 
after yeast administration by conducting trial experiments. The 
animals that showed an increase in rectal temperature of at 
least 10C were used for the study. The drugs were administered 
orally at the time of peak pyrexia. The experimental animals 
were selected randomly and divided in four groups containing 
six animals each. The control group (group I) was orally 
administered saline (10 ml/kg) while the standard group (group 
II) was given aspirin at the dose of 100 mg/kg and Groups III 
and IV were prescribed aqueous extract of the test drug at the 
dose of 300 mg/kg and 500 mg/kg respectively. The rectal 
temperature was recorded at a time interval of 1, 2, 3, 4 and 5 
h after drug administration. Percentage reduction in rectal 
temperature was calculated by considering the total fall in 
temperature to normal level as hundred percent.  
 

Evaluation of central analgesic activity (Hot plate method) 
 

The hot plate test described by Turner (Turner, 1965) was 
followed. Only mice which reacted within 10 seconds and 
which did not show large variation when tested on four 
separate occasions, each 15 minutes apart, were taken for the 
test. The reaction time (in seconds) or latency period was 

determined as the time taken for the mice to react to the 
thermal pain by licking their paws or jumping. The reaction 
time was recorded before (0 min) and at 30, 60 and 90 min 
after the administration of the treatments. The reaction time 
was taken as the average of three readings. The maximum 
reaction time was fixed at 10 seconds to prevent any paw 
tissue injury. If the reading exceeds 10 seconds, it would be 
considered as maximum analgesia. The treatment and grouping 
of mice was done in the same manner as has been accepted in 
the Brewer’s yeast induced pyrexia model except the standard 
group received pentazocine (10 mg/kg i.p.). The maximum 
possible analgesia (MPA) was calculated as follows:  
 
              Reaction time for treatment – Reaction time for saline 
MPA=                                                                            100  
                                   10 - Reaction time for saline 
 

Evaluation of central analgesic activity (Tail-flick test) 
 

Antinociceptive activity of the test drug was also evaluated by 
the tail-flick method described (Sewell and Spencer, 1976). 
The selection of mice for this test was same as stated in hot 
plate method. About 5 cm from the distal end of the tail of 
each mouse was immersed in warm water maintained at 
550.20C. The reaction time (in seconds) was the time taken 
by the mouse to flick its tail due to pain. The reaction time was 
recorded before (0 min) and at 30, 60 and 90 min after the 
administration of the treatments, which was the average of 
three readings. The maximum reaction time was fixed at 10 
seconds to prevent any tail tissue injury. If the reading exceeds 
10 seconds, it would be considered as maximum analgesia. 
The treatment and grouping of mice was done in the same 
manner as has been documented in the hot plate method. The 
maximum possible analgesia (MPA) was calculated as 
mentioned in hot plate method. 
 

Peripheral analgesic activity (Writhing test) 
 

The peripheral analgesic activity of test drug was evaluated in 
acetic acid induced writhing experiments using mice. The 
abdominal constriction writhing resulting from intraperitoneal 
injection of acetic acid (10 ml/kg of 0.6% v/v glacial acetic 
acid solution in water) was observed according to standard 
procedure (Koster et al., 1959). The treatment and grouping of 
mice was done in the same manner as has been documented in 
the Brewer’s yeast induced pyrexia model. Acetic acid 
solution was administered after 30 minutes of drug 
administration and number of writhing counted in each animal 
for 15 min period, beginning 5 min after the injection of acetic 
acid. The percentage of inhibition of abdominal constrictions 
for the extract treated groups was compared with control 
group. 
 

                   Number of writhing in saline - Number of writhing in treatment 
Percentage inhibition =                                                                                          100 

                                                Number of writhing in saline 
 

 
Statistical analysis 
 

The data were statistically analyzed using one-way ANOVA 
followed by unpaired student’s t test for individual comparison 
of the various groups with the control group. Results were 
expressed as meansSEM. P<0.01 was used to indicate 
statistical significance (Mahajan, 2006).  
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RESULTS 
 

Pharmacognostical study 
 

The observations under microscope showed the presence of 
prismatic crystals, starch grains of varied sizes, stone cells, 
aseptate fibres, crystal fibres, cork cells, raphides, 
parenchymatous cells, vitte cells etc. in large amount in the test 
drug powder.  
 

Physiochemical analysis 
 

The moisture content was observed to be 7.5% w/w while the 
pH was found to be 7.62 (1% solution) and 7.08 (10% 
solution). The total ash content was estimated as 5.5% w/w, 
the acid insoluble ash being 1.16% w/w and the water soluble 
ash content being 4.34% w/w. The extractive value (% w/w) in 
different solvent systems was found to be 1.06% in petroleum 
ether, 1.13% in chloroform, 2.26% in acetone, 4.07% in 
methanol and 5.46% in aqueous system.  
 

Phytochemical contents 
 

The qualitative phytochemical screening was carried out for 
the test drug extract. The results of various biochemical tests 
for the detection of chemical constituents are summarized in 
Table 1.  
 

 
 
 
 

 
 

Estimation of total polyphenol content 
 

The total polyphenol content in 1 mg of test drug was 
estimated to be 0.0289 mg of Gallic Acid Equivalents using 
the absorbance calibration curve generated with different 
concentrations of gallic acid. Thus, the overall polyphenol 
content in the test drug was assessed as 2.89% (w/w) using 
Folin-Ciocalteu method.  
 

High Performance Thin Layer Chromatography (HPTLC) 
 

After several runs in different solvent environments, the phyto-
constituents of the research drug moved distinctly in specific 
solvent front comprising, toluene : ethyl acetate : acetic acid 
(8.5 : 1.5 : 0.1) with Rf values of 0.28, 0.33, 0.79, 0.90, 1.00 
and the respective peak area were 459.9, 506.8, 1904.7, 
3745.5, 2653.9 with water extract of the test drug. 
 
 
 
 
 
 
 
 
 
 
 
On the other hand standard gallic acid moved with Rf value of 
0.87 and its peak area was 2809.6, which also found similar 
earlier (Alam et al., 2012). The fourth peak Rf value (0.90) of 
aqueous extract of test drug was coinciding with standard Rf 
value (0.87). Preliminary separation observed in HPTLC plate 
is suggestive of more than one phenolic compound in the 
research drug (Figure 1).   

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Acute toxicity study 
 

The animals tested in acute toxicity study showed no toxic 
signs and symptoms up to the dose of 1000 mg/kg using test 
drug. At dosage level of 1500 mg/kg, some animals showed 
mild symptoms of irritation and minor behavioural changes but 
returned to normal condition during a few hours. Even at this 
high dose, no further toxic symptoms or mortality was 
observed for next 24 h and subsequently up to 14 days except 
one morbidity and mortality observed in one animal at the dose 
group of 1500 mg/kg after one week of drug application.  
 

Antipyretic effect  
 

The yeast induced pyrexia experiment on rats showed an 
average mean increase of about 1.130C in rectal temperature 
after 18 hour of yeast injection. The test drug at both the doses 
(300 mg/kg and 500 mg/kg) and aspirin at the dose of 100 
mg/kg (standard) showed highly significant (P<0.001) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
antipyretic effect on yeast induced pyrexia in rats when 
compared with the control. Test drug exhibited dose-dependent 
antipyretic effect. The antipyretic effect persisted up to 5 h at 
the dose of 500 mg/kg of the test drug, in comparison to 
standard drug and the test drug at the dose of 300 mg/kg 
showed activity mainly up to 4 h (Table 2). Inhibition of 
pyrexia in terms of percentage reduction exhibited by the test 

Table 1 Screening test for phytochemical groups in the 
extract of test drug. 

 

AlkaloidsGlycosides Terpenoids Flavonoids Steroids Tannins andSaponin

     
Phenols 

 
++ + + ++ + +++ + 

 

 
Figure 1 HPTLC chromatogram of aqueous extract of test drug 

 

Table 2 Effect of test drug on brewer’s yeast induced pyrexia in rats. 
 

Group Treatment Dose (mg/kg) 
Rectal temperature at different time intervals (0C) (meanSEM) Reduction in 

temperature after 4 h 
(%) 

-18 ha 0 hb 1 h 2 h 3 h 4 h 5 h 

I Control (vehicle) 10 ml 36.600.08 37.730.03 37.610.04 37.530.05 37.490.07 37.690.03 37.260.10 - 
II Standard (aspirin) 100 36.530.04 37.670.10 36.620.06* 36.640.07* 36.710.02* 36.840.06* 36.980.02* 72.81 
III Test Drug 300 36.410.03 37.500.02 37.110.02 36.890.04* 36.880.03* 36.790.05* 37.020.03* 65.14 
IV Test Drug 500 36.290.02 37.440.03 37.010.07 36.810.05* 36.770.04* 36.640.03* 36.880.05* 69.57 

 

*: P<0.001, when compared with control (n=6); SEM= standard error mean; 
a: temperature just before yeast injection; b: temperature just after drug administration. 
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drug at 500 mg/kg dose was 69.57%, while it was 72.81% and 
65.14% for aspirin and test drug at the dose of 300 mg/kg 
treated group respectively after 4 h of administration of 
treatment (Figure 2).  
 

Analgesic effect in hot plate and tail-flick test 
 

The results of the analgesic activity of the test drug in hot plate 
and tail-flick test are shown in Table 3. Mice treated with 
normal saline (control) did not show any significant difference 
in the reaction time on both the experiment throughout the 90 
min observation. In comparison to the saline treated animals, 
the significant increase (P<0.01) in the reaction time to 
thermal pain was detectable in pentazocine and test drug 
treated animals. The highest reaction time for the test drug 
treated group in hot plate method at the dose of 500 mg/kg was 
6.87 sec at 90 min, while it was 3.38 sec and 7.41 sec for 
saline and pentazocine groups respectively. As well as the 
maximum reaction time for the test drug treated group at the 
dose of 500 mg/kg was 6.62 sec at 90 min, while it was 3.08 
sec and 7.31 sec for saline and pentazocine groups respectively 
in tail-flick test. The analgesic effects of pentazocine and test 
drug could be seen from the maximum possible analgesia 
(MPA) graph (Figure 3(a) and 3(b)). The analgesic effect of 
pentazocine was evident within 30 min following 
intraperitoneal administration. The MPA remained elevated 
during the observation period, reaching its peck at 90 min 
(60.88% in hot plate and 61.11% in tail-flick test). Likewise, 
the test drug at the dose of 500 mg/kg also showed analgesic 
activity beginning at 30 min (much less than pentazocine), 
gradually increased with the highest MPA at 90 min (52.72% 
in hot plate and 51.16% in tail-flick test). For test drug at the 
dose of 300 mg/kg, the MPA exhibited similar trend, 
producing a peak at the same time point (35.05% in hot plate 
and 35.98% in tail-flick method). Test drug showed dose 
dependent analgesic effect in both the experiment. With 
reference to MPA values of both the experiment, the test drug 
demonstrated stronger analgesic activity than control mainly at 
distal time points, which indicates its slow onset of analgesic 
activity.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Acetic acid induced writhing analysis 
 

The peripheral analgesic effect in the writhing test was 
evaluated on the basis of the average number of abdominal 
constrictions indicated by the extension of hind paw of 
animals.  The observed inhibition in writhing as a result of 
administration of the test drug was significantly higher (P< 
0.001) at the dose of 500 mg/kg (42.04%) as well as at 300 
mg/kg (29.73%) when compared with the control group as 
mentioned in Table 4. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Comparing the performance of the test drug with the standard 
drug, the observed peripheral analgesic effect was significantly 
comparable with the test drug treated group at the dose of 500 
mg/kg as compared to the standard drug aspirin which resulted 
in 51.35% inhibition in writhing (Table 4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3 Analgesic effect of test drug in hot plate method and tail flick test in mice 
 

Group Treatment 
Dose 

(mg/kg) 

Reaction time in seconds (meanSEM) 
0 min 30 min 60 min 90 min 

H.P. T.F. H.P. T.F. H.P. T.F. H.P. T.F. 

I 
Control 
(vehicle) 

- 
3.23 
0.11 

3.07 
0.06 

3.38 
0.08 

3.08 
0.04 

3.30 
0.17 

3.09 
0.07 

3.38 
0.16 

3.08 
0.03 

II 
Standard 

(pentazocine) 
10 

(i.p.) 
3.39 
0.14 

3.13 
0.07 

6.45 
0.08** 

6.34 
0.12** 

7.15 
0.08** 

6.80 
0.06** 

7.41 
0.11** 

7.31 
0.07** 

III Test Drug 
300 

(p.o.) 
3.31 
0.11 

3.12 
0.07 

4.25 
0.16* 

4.09 
0.08** 

4.87 
0.15** 

4.64 
0.14** 

5.70 
0.16** 

5.57 
0.13** 

IV Test Drug 
500 

(p.o.) 
3.24 
0.09 

3.10 
0.03 

5.25 
0.31** 

5.09 
0.06** 

6.35 
0.19** 

6.18 
0.10** 

6.87 
0.20** 

6.62 
0.14** 

 

**: P<0.001, *: P<0.01, when compared with control (n=6); SEM= standard error mean; 
H.P.= hot plate method, T.F.= tail-flick method. 
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Figure 3 Maximum possible analgesia (MPA) (%) representing the 
effect of the test drug to pentazocine (standard) administered into mice, 

evaluated by (a) hot plate method and (b) tail flick method. 
 

Table 4 Analgesic effects of test drug on Acetic acid 
induced abdominal constriction in mice. 

 

Group Treatment 
Dose 

(mg/kg) 
Average number of 
Writhing/ 15 min 

Percentage (%) 
Inhibition 

I 
Control 

(vehicle) 
10 ml 

55.501.71 
 

- 

II 
Standard 
(aspirin) 

100 
27.001.93* 

 
51.35 

III Test Drug 300 39.001.63* 29.73 
IV Test Drug 500 32.172.10* 42.04 

 

Each value presents the Mean±SEM; SEM= standard error mean;  
*: P<0.001, when compared with control (n=6). 
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DISCUSSION 
 

In the present research antipyretic and analgesic activities of 
the test drug comprising four herbs namely Solanum 
surratense, Zingiber officinale, Tinospora cordifolia and Piper 
longum were carried out in rodents following proper quality 
control. Pharmacognostic study, physiochemical analysis, 
phytochemical screening, HPTLC chromatogram of the test 
drug for standardization were carried out before pursuing 
pharmacological experiments. Results of the acute toxicity 
study of the test drug reveal no toxic effect up to 1000 mg/kg 
in mice. The test drug was evaluated for its antipyretic and 
analgesic activities on the basis of traditional ayurvedic use of 
this formulation (Sastri-Paradakara, 2015). 
 

Pyrexia is a result of secondary impact of infection, tissue 
damage, inflammation, graft rejection, malignancy or other 
diseased states. Mediators like interleukin 1, ,  and tumor 
necrosis factor- etc. increase the synthesis of prostaglandin 
E2 near pre-optic hypothalamus area thereby triggering the 
hypothalamus to elevate the body temperature. Brewer’s yeast 
induces both TNF- and prostaglandin synthesis (Kluger, 
1991). An antipyretic drug (like aspirin) reduces fever by 
depressing inflammatory messages at both peripheral sites of 
tissue inflammation and within central nervous system 
thermoregulatory sites. These agents suppress peripheral 
production of pyrogenic cytokines such as TNF- and 
interleukin-1, while lowering the thermoregulatory set point 
by blocking central cyclooxygenase production of 
prostaglandin E2 (PGE2) (Aronoff and Neilson, 2001). It is 
observed that the test drug at both the doses (300 and 500 
mg/kg) shows highly significant (P<0.001) antipyretic effect in 
yeast induced elevation of body temperature in rats when 
compared with saline treated group. The administration of the 
research drug at 500 mg/kg resulted in its inhibitory action on 
pyrexia up to 5 h while aspirin (100 mg/kg) and research drug 
at 300 mg/kg exhibited their impact mainly up to 4 h. 
Similarly, the reduction in temperature at dose level of 500 
mg/kg (69.57%) was significantly comparable with the effect 
in case of standard drug aspirin (72.81%) after 4 h of drug 
administration. Therefore inhibition of prostaglandin 
biosynthesis by our research drug on yeast induced pyrexia in 
rats may be the possible mechanism of antipyretic action as 
that of aspirin.  
 

The classification of antinociceptive drugs is usually based on 
their mechanism of action either on the central nervous system 
or on the peripheral nervous system Centrally acting analgesics 
act by raising the threshold for pain and also altering the 
physiological response to pain. On the other hand, peripherally 
acting analgesics act by inhibiting the generation of impulses 
at chemoreceptor site of pain (Shreedhara et al., 2009). The 
animal models employed for screening of central analgesic 
activity in this study are pain-state models using thermal 
stimuli which include tail-flick and hot plate methods. The tail-
flick method mediates a spinal reflex to a nociceptive stimulus, 
hot plate method involves higher brain functions and is 
regarded a supraspinally organized response (Chapman et al., 
1985). Acetic acid induced writhing analysis was used to 
assess peripheral analgesic activity in the context of visceral 
pain (Koster et al., 1959). The hot plate and tail-flick methods 
are based on the observation that pentazocine-like compounds 
are selectively able to prolong the reaction time of typical paw-
licking or tail-withdrawal effect in mice (Vogel, 2007). In 
comparison with control, pentazocine produced the most 

significant antinociception effect during all observation times, 
followed by the test drug in both the experiment. Therefore, 
the analgesic effect of the test drug on this pain-state model 
indicates that it might be centrally acting. With reference to the 
MPA value, the analgesic effects of both the pentazocine and 
test drug were evident within 30 min following drug 
administration, though the test drug showed much less and 
slow analgesic activity than the pentazocine treated group. The 
latency of the test drug treated animals at all time points was 
less than that of reference drug treated animals, pentazocine, 
which is a slow onset opioid with long duration of action 
(McKay et al., 2010). In pain transmission numerous 
neurotransmitters are involved (Jha et al., 2006). Pro-
inflammatory mediators like prostaglandins and bradikinins 
were suggested to play an important role in analgesia (Vinegar 
et al., 1969).  
 

The assessment of peripheral analgesic effect of the test drug 
exhibited significant percentage inhibition in the writhing 
which was induced by acetic acid in the mice at both the doses 
of the test drug when compared with the control group. The 
percentage inhibition of writhing at the higher dose of test drug 
(500 mg/kg) indicated the pronounced peripheral analgesic 
effect in the context of visceral pain which is comparable to 
the standard drug aspirin within 15 min of test. Acetic acid test 
is a visceral pain model produces a painful reaction and acute 
inflammation in the peripheral area. Release of arachidonic 
acid and biosynthesis of prostaglandin via cyclooxygenase 
pathway plays a role in the nociceptive mechanism of this test 
(Koster et al., 1959; Franzotti et al., 2000). It is evident from 
the study that test drug exhibits potent peripheral analgesic 
effect in mice significantly comparable with standard.  
 

CONCLUSION 
 

Polyherbal formulations have been commonly used in 
ayurveda with the objective of holistic treatment of the disease 
and its associated symptoms using synergic effect of the 
constituent medicinal plants. Flavonoids and other phenolic 
compounds were reported in most of these plants (Kusano et 
al., 1973; Mascolo et al., 1989; Singh et al., 2003; Upadhyay 
et al., 2010; Mishra, 2010) and observed present in preliminary 
phytochemical analysis and spot test with test drug extract 
(refer HPTLC study), again confirmed by estimating the total 
polyphenol content of the aqueous extract of the test drug. The 
flavonoidic phenolic compounds have been known to exhibit 
analgesic, antipyretic, anti-inflammatory as well as anti-
oxidant properties (Narayana et al., 2001; Nijveldt et al., 
2001). The detailed scientific evaluation of the 
pharmacological properties namely the analgesic and 
antipyretic properties of the botanical medicine clearly exhibit 
its therapeutic efficacy which was found to be significantly 
comparable to that of the standard drugs. The test drug was 
found to be non toxic, significantly effective and having 
sustained effect during this study in dose dependent manner. 
The data reported in this study confirms the traditional use of 
the test drug in the treatment of fever and related pain 
conditions. Many of these activities could be attributed to the 
presence of flavonoids in the aqueous extract. Flavonoids are 
well known for their ability to inhibit pain perception 
(Sawadogo et al., 2006). Flavonoids and its related compounds 
also exhibit inhibition of arachidonic acid peroxidation, which 
results in reduction of prostaglandin levels thus reducing the 
fever (Baumann et al., 1980; Saper and Breder, 1994; Owoyele 
et al., 2008). This test drug may be used as safe, economic, 
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non-toxic and potent antipyretic and analgesic herbal drug. It is 
well known that there are several mediators or multi-processes 
underlining the pathogenesis of fever and/or pain and 
inhibition of any of these mediators may bring about 
antipyretic and/or analgesic effect. Therefore, further studies 
regarding other important pharmacological activities as well as 
isolation and characterization of the active principal 
constituents responsible for the observed antipyretic and 
analgesic activity need to be undertaken.  
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