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ABSTRACT 

The ancient ayurvedic text Aṣṭāṅgahṛdaya of Vāgbhaṭa (7th Century A.D.) prescribes a specific formulation of 

four plants having antipyretic properties with minimal side-effects. This polyherbal ayurvedic formulation 

contains whole plant of Solanum surratense, rhizomes of Zingiber officinale, stem of Tinospora cordifolia and 

fruits with bracts of Piper longum, exhibited significant antipyretic-analgesic properties during rodent 

experiments without any toxicity may be due to flavonoidic phenolic compounds in it. Present randomized 

controlled clinical study in sixty eight patients was conducted with this polyherbal ayurvedic formulation using 

aspirin as standard drug for comparison. The primary outcome measured was reduction in body temperature, 

while the secondary outcomes measured were assessment of associated symptoms of fever and routine 

haematological parameters. A representative sample of patients was also studied for reduction in the level of 

prostaglandin (PGE2). The clinical study showed that fever was rapidly and substantially reduced after oral 

administration of the test drug and this antipyretic effect was significant (p<0.01) when compared to placebo 

and more sustained in comparison to aspirin. Many associated symptoms of fever also exhibited significant 

reductions with this test drug. Prostaglandin levels also registered a substantial decrease during treatment with 

this polyherbal ayurvedic formulation. 

Keywords: Ayurveda, Antipyretic, Solanum surratense, Zingiber officinale, Tinospora cordifolia, Piper longum. 

 
INTRODUCTION 

Fever is an elevation in the body temperature of warm-blooded animals caused by abnormal functioning 

of the thermoregulatory mechanism in the central nervous system [1]. The conventional treatment of fever 

using non-steroidal synthetic antipyretics has been usually associated with gastro-toxicity, nephro-

toxicity, hepato-toxicity and affects central nervous system, integumentary system etc. [2] However, 

polyherbal ayurvedic formulations (PAF) provide treatment of diseases in a holistic approach. The 

scientific advancement carries with it the improvement in PAF through the study of various 

phytoconstituents and discovery of useful herbs combinations which work synergistically to produce 

desirable effect owing to its comparable efficacy, fewer side effects and better acceptability than 

allopathic drugs [3]. The test drug is a PAF of Aṣṭāṅgahṛdaya of Vāgbhaṭa for the treatment of vāta-

śleṣmaja jvara, which may be correlated with acute fever due to upper respiratory tract infection (URTI) 

and other associated symptoms like uneasy breathing (śvāsa), cough (kāsa), sinusitis (pīnas), headache 

(śirośūla), pain in joints and muscle (parbaved) [4]. Characteristic features of vāta-śleṣmaja jvara as per 

Charakācharya are cold (śītaka) and cough (kāsa), heaviness of the body and heavy-eyed (goūraba), 

drowsiness (tañdṛā), running nose (pratīśyaya), malaise-catarrh (staīmiṭya), joint pain (parbaṛūk), 

headache (śirogṛaha), cessation of perspiration (svedāpabartanam) and moderately high rise of fever 

(santāpa madhyavegascha) [5]. This PAF is comprised of four ayurvedic plants in equal amounts i.e., 

whole plant of Kaṇṭakārī (Solanum surratense Burm. f.), rhizomes of Śuṇṭhī (Zingiber officinale Rosc.), 

stem of Guḍūcī (Tinospora cordifolia (Willd.) Miers.) and fruit spikes of Pippalī (Piper longum Linn.) 
[4]. This PAF had already been studied for its antipyretic and analgesic efficacy in rodents and found 

effective [6]. Pharmacognostical, physiochemical, phytochemical screenings including UV-Visible 

spectroscopic scanning, TLC, HPTLC studies were performed for proper standardization of this 

formulation [6]. The antipyretic effect was assessed using yeast induced pyrexia model. Hot plate method, 

tail-flick test 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 body weight in rodents. Activities of the test 

drug were sustained and significantly comparable to the standard drugs without any acute toxicity 

possibly due to presence of flavonoidic phenolic compounds [6]. There were no scientific documentations 

found in literature on clinical trials about the antipyretic or analgesic effect of this PAF though a few are 
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available on individual plant parts of this test drug formulation [7-9]. 

This research effort was aimed at the clinical evaluation of antipyretic 

effect of this traditional formulation (jvarahar yoga) of four 

botanicals from Aṣṭāṅgahṛdayam for the treatment of fever [4] 

following scientific methodology. It was, therefore, decided to 

undertake a clinical study on human subjects to assess the antipyretic 

efficacy of this PAF by direct measurement of body temperature and 

assessment of secondary symptoms (like pain, cough etc.) and 

appropriate supportive laboratory investigations. The objective of this 

limited study was to confirm and corroborate the overall findings of 

antipyretic and analgesic effect of this PAF assessed in experimental 

study [6].  

MATERIALS AND METHODS 

Preparation of test drug 

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./2015 dated 

09.03.2015). A voucher specimen has been deposited in the 

Dravyaguna laboratory of the Institute of Post Graduate Ayurvedic 

Education and Research (IPGAER), Kolkata, India for future 

reference (SVP/PG/72/2015 dated 18.01.2015).  

The whole plant of Solanum surratense, rhizomes of Zingiber 

officinale, stem of Tinospora cordifolia and fruit spikes of Piper 

longum were shade dried in good condition in equal proportion and 

coarsely powdered up to 40 mesh sizes. Decoction was made with the 

above mentioned plants parts except Piper 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, fruit spikes of Piper 

longum as described in ayurveda [4]. The aqueous extract was filtered 

through calico cloth and was further concentrated to solid under 

reduced pressure over water bath in a rotary evaporator below 500C. 

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). 

The dry extract after mixing with a non-reactive standard excipient 

was then capsulated (500 mg/capsule; i.e., 300 mg/capsule, weight of 

active ingredients) with the help of manual capsule machine in the 

Pharmacy section of IPGAER, Kolkata in hygienic condition 

maintaining drug rules. Standardization of test drug capsule was 

established by doing some studies on physical parameters (i.e., colour 

of finished powder, texture, smell, taste, weight of active ingredients, 

disintegration time and dissolution time of capsule etc.) following 

standard methods [10]. This prepared medicine was termed VSAP4 and 

used for the clinical study during 2015-16. Similarly aspirin and rice 

powder were also capsulated (300 mg/capsule, weight of active 

ingredients) as they looked same with the test drug. 

Consent of patients and other ethical aspects 

All patients were given verbal and written information about the 

potential risks and benefits of participation in the study. Written 

consent was mandatory from each patient before randomization or 

inclusion in the clinical study of the test drug. The Institutional Ethical 

Committee for Clinical Research, IPGAER, Kolkata approved the 

study protocol.  

Inclusion and exclusion criteria for selection of patients  

Patients aged between 20 to 50 years of both sexes suffering from 

fever in URTI up to 7 days with associated secondary symptoms 

(which may or may not be present) i.e., headache (śirośūla), pain in 

joints and muscle (parbaveḍ), malaise-catarrh (staīmiṭya), uneasy 

breathing (śvāsa), cough (kāsa), running nose (pratīśyaya) and loss of 

appetite (arūchi) [4, 5] were included in the present study. 

Patients with temperature more than 390C (i.e., >102.20F), abnormal 

pulmonary findings, pleuritis, pneumonia, bronchitis, using warfarin, 

antibiotics and/or anti-inflammatory drugs, hypersensitivity to 

NSAIDs, history of trauma, malignancy, diabetes mellitus, high blood 

pressure, severe systemic and organ disorders, peptic ulcer syndrome, 

bleeding tendency, major surgery and chronic fever (like malaria, 

typhoid, tuberculosis etc.), pregnant and lactating females, patients 

with alcoholism or who were heavy smokers (>20 cigarettes a day) 

were excluded from the present clinical study [11, 12].  

Safety parameters 

The investigator recorded adverse effects in the ‘Adverse Events 

Record Form’. Rating the drug safety was based on physical 

examination, measurement of blood pressure, heart rate, laboratory 

examination of haematology (leukocytes, erythrocytes, haemoglobin, 

haematocrit, MCV, MCH), biochemistry (glucose, creatinine, sodium, 

potassium), routine urine examination (colour, appearance, protein, 

sugar, urobilinogen, phosphates, RBC, pus cells, parasites, yeast cells 

etc.) and documentation of adverse effects. Participants were asked 

about any adverse effects and the answers were recorded by the 

investigator. The classification of the adverse effects was mild, 

moderate and severe; the causality of the study medication was 

determined as definite, probable, possible, unlikely, not related and 

not possible to judge. All patients were provided with personal 

telephone number of the investigator for any emergency purposes and 

also they were instructed to attend nearby health centre if any 

emergency condition arises. All the patients were regularly contacted 

through telephone during trial period for monitoring and supervision 

purposes. No adverse effects were recorded during the study.  

Treatment allocation and blinding  

Seventy five men and women aged 20 to 50 years with a diagnosis of 

fever in URTI and related symptoms which may or may not be 

present, like uneasy breathing, cough, running nose, headache, pain in 

joints and muscle, malaise-catarrh and loss of appetite were assessed 

for eligibility for this present study. The eligible patients were 

‘blinded’ to the treatment they received and written informed consent 

was obtained from every study subject prior to the trial. Ultimately, 

sixty-eight patients were randomized and allocated into three 

treatment groups following block randomization method [13] after 

fulfilling the ethical aspects. This clinical study was a double-blind, 

randomized, placebo-controlled, parallel-group study involving a total 

of 68 patients having fever in URTI, while after completion of study 

60 patients were analyzed. Randomization and patient flow is shown 

in Fig.1. The study was carried out at the OPD, IPGAER, Kolkata. 

The treatment groups included, group S (standard group) received 

drug aspirin, group D (test drug group) taken VSAP4 and group C 

(control group) provided with rice powder capsules as placebo. 

Treatment consisted of oral ingestion of the treatment drug i.e., two 

capsules three times daily for five days. All patients were advised 

light diet, plenty of water and rest.  
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Figure 1: Randomization and patient flow. 

The study medication was provided in white paper boxes, numbered 

consecutively with a medication number. The treatment codes resided 

with the Professor in-charge of IPGAER, Kolkata and investigator 

was not aware of treatment assignments. No treatment code was 

broken before the last follow-up visit was completed or any adverse 

reaction/ complication arises during clinical study. The pre- and post- 

treatment data were analyzed on the basis of body temperature 

measurement, assessment of symptomatic relief of associated 

symptoms and also haematological parameters of all groups of 

patients and the results were compared. 

Outcome measures  

Body temperature measurement 

The primary outcome measure in this study was the reduction in body 

temperature after treatment. This was initially measured and 

compared on hourly basis and later at progressively larger intervals. 

The body temperature was measured orally by means of a standard 

doctor’s thermometer in 0F at the start of the treatment and on hourly 

basis during the first 4 h. It was taken at 4 h intervals during the next 8 
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• Received allocated intervention 

   (n=23) 

• Did not received allocated 

   intervention (n=0)  

Allocated for intervention (n=23) 
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   intervention (n=0)  
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• Lost to Follow-up (3 unavailable 

   for Assessment visit) (n=3) 
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• Discontinued intervention (n=0)  
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• Excluded for analysis  
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   (Dropped out) (n=0)  
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h, at 6 h intervals during the subsequent 12 h and at 12 h intervals for 

the next 2 days. In addition to the temperature measurement done at 

the OPD of IPGAER, the patients and their attendants were given 

elaborate instructions to measure the patients’ body temperature with 

standard doctor’s thermometer (provided to them free of cost) in 0F 

and record the same in a blank fever chart supplied to them. Follow-

up visits were continued up to fourteen days after the treatment started 

to record if there was any relapse of fever or complications arises. 

Assessment of secondary associated symptoms 

The secondary outcome measure was the prevalence of secondary 

symptoms commonly present in patients suffering from fever in URTI 

(vāta-śleṣmaja jvara) [4, 5]. These symptoms included headache 

(śirośūla), pain in joints and muscle (parbaveḍ), cough (kāsa), 

running nose (pratīśyaya), uneasy breathing (śvāsa), malaise-catarrh 

(staīmiṭya) and loss of appetite (arūchi) [4, 5]. All efficacy parameters 

except the temperature (estimated by clinical digital thermometer) 

were based on the patient’s self-evaluation and recorded by the 

physician interviewing the patients. The symptoms except temperature 

ranged from 0 to 4 points (Fig.2). The day of first visit or enlistment 

of the patient in this clinical trial is considered as visit 1 and 

subsequent 72 h after 1st visit (i.e., 3rd day of treatment) is considered 

as visit 2, then 3rd visit on 5th day, 4th visit on 7th day and 5th visit 

on after another 7 days.  

 

 

Figure 2: Patient evaluation form. 

 

Assessment of haematological and bio-chemical parameters 

As a tertiary outcome measure, the haematological examination 

(leukocytes, erythrocytes, haemoglobin, ESR) were done to all the 

patients on 1st and 7th day. Prostaglandin E2 (PGE2) is a very potent 

fever producing autacoids metabolite from arachidonic acid. Most 

non-steroidal antipyretics such as aspirin and ibuprofen inhibit fever 

by blocking the biosynthesis of prostaglandins within the endothelium 

of the hypothalamic vasculature [1, 14]. These findings suggest that the 

antipyretic effect of VSAP4 can also be estimated by measuring its 

impact on prostaglandin levels during treatment. Therefore, a 

representative sample of 18 patients, six each belonging to the three 

treatment groups, was taken up for measurement of PGE2. The 

objective of this limited study was to confirm and corroborate the 

overall findings of antipyretic effect assessed during the clinical study. 

The haematological and biochemical investigations of the clinical 

subjects before and after the clinical trial period were done in a NABL 

accredited laboratory in Kolkata (M/s Suraksha Diagnostics, Kolkata- 

700054). 

Statistical analysis 

The results obtained were presented as meanSEM. Analysis of 

variance was performed by ANOVA procedures [15, 16]. Values of 

p<0.05 were considered statistically significant, p<0.01 were 

considered very significant and values of p<0.001 were taken as 

highly significant.  

RESULTS 

Demographic profile 

A total of 60 patients (34 female and 26 male) were analyzed after 

receiving trial medication in this present clinical study. The patients 

were of an average age of 34.87 years. More than sixty three percent 

(63.33%) of the patients belonged to the minority Muslim community, 

while 76% resided in an urban or semi-urban area. There was no 

significant group difference with regard to distribution of sex, age, 

community, habitat or occupation. A total of 15 patients who did not 

Temperature  measured orally by  Running Nose  0 No 

(jvara)   clinical digital  (pratīśyaya)  1 Mild 

   thermometer in 00F     2 Moderate 

   at the start      3 Pronounced 

         4 Very pronounced 

 

Headache   0 No   Uneasy breathing  0 No 

(śirośūla)   1 Mild   (śvāsa)   1 Mild 

   2 Moderate     2 Moderate 

   3 Severe      3 Pronounced 

   4 Very severe     4 very pronounced 

 

Pain in joints  0 No   Malaise-catarrhs  0 None 

and muscle  1 Mild   (staīmiṭya)   1 Slight 

(parbaveḍ)   2 Moderate     2 Moderate 

   3 Pronounced     3 Pronounced 

   4 Very pronounced     4 Very pronounced 

 

Cough, frequency 0 No    Loss of appetite  0 None 

(kāsa)   1 Mild   (arūchi)   1 Slight 

   2 Moderate     2 Moderate 

   3 Pronounced     3 Pronounced 

   4 Very pronounced     4 Very pronounced 
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participate in the entire trial or did not turn up for regular follow-up 

visits or taken other drugs for relief of symptoms during study period 

were excluded from the study. Trial drug was used among the patients 

after assessing physical standards of the prepared medicine and found 

dark brown colour of finished drug powder, sweet-pungent smell, 

bitter taste, 300 mg/capsule weight of active ingredients (i.e., 60% of 

500 mg/capsule total weight), 5.6 min disintegration time and 40 min 

dissolution time of VSAP4 capsules with minimum six months of self 

life. 

Evaluation of antipyretic effect  

The primary outcome measure i.e., symptom fever by measuring the 

temperature initially hourly and gradually increasing the interval of 

measuring temperature up to 72 h reveals steady reduction of body 

temperature up to 4 h and raised during 8 h, again reduced on 18 h, 

then elevated again on 24 h, once more decreased on 36 h and yet 

again elevated during 48 h, after that reduced on 60 h. This pattern of 

body temperature variation was observed in both with test drug 

VSAP4 and standard drug aspirin up to 60 h. Almost normal body 

temperature was achieved with VSAP4 and aspirin treated standard 

group during 4 h, 12 h, 18 h, 36 h and 60 h. During 72 h the body 

temperature of VSAP4 treated group reached at normal level but the 

body temperature of the aspirin treated group patients was 

substantially higher at this time point (Fig.3). In control group the 

pattern of temperature variation was not significant and persisted up to 

72 h and never reached the normal range.  

 

Figure 3: Temperature reading of patients in different groups from 0h to 72h 

in diverse time interval during treatment. 

The mean degrees of fever, defined as the average body temperature 

in 0F in excess of 98.60F, recorded in respect of the various groups 

over the study duration is shown in Table 1. During the clinical study, 

there was no appreciable change in the level of fever in the control 

group (group C) during the first 48 h, since the degrees of fever 

ranged between 1.90 to 2.460F. Even after 72 h, there was a persistent 

and substantial level of fever (1.790F). In case of VSAP4 treated 

group (group D), the mean degree of fever were 2.500F at 0 h, 2.400F 

at 8 h, and 1.720F at 24 h, 0.690F at 48 h and almost at zero level at 

72 h. The periodic peaking of fever levels just before the drug 

administration also showed a clear trend of sharp decrease as 

compared to the initial fever level. In the aspirin treated group (group 

S), the mean degree of fever decreased more rapidly and substantially 

within 1 h of the administration of the first drug dose in comparison to 

VSAP4 treated group and this trend continued up to 4 h and remain 

almost at zero level. The mean degrees of fever were 2.470F at 0 h, 

2.470F at 8 h, 1.910F at 24 h, 1.650F at 48 h and 1.400F at 72 h in 

aspirin treated group. The periodic peaking of fever levels just before 

the drug administration not showed any clear trend of decrease as 

compared to the initial fever level as in VSAP4 treated group. The 

results obtained were found to be significant (p<0.01) during ANOVA 

analysis. 

Table 1: Mean degree of fever during clinical study. 

Time (h) Control (Group C) VSAP4 Group D) Standard (Group S) 

0 2.46  0.18 2.50  0.22 2.47  0.19 

1 2.52  0.19 1.13  0.16 0.95  0.16 

2 2.56  0.17 0.81  0.13 0.26  0.07 

3 2.67  0.13 0.54  0.09 0.08  0.03 

4 2.60  0.14 0.14  0.01 0.02  0.01 

8 2.22  0.19 2.40  0.15 2.47  0.17 

12 2.21  0.18 0.10  0.03 0.01  0.01 

18 2.28  0.19 0.63  0.11 0.01  0.002 

24 1.92  0.19 1.72  0.18 1.91  0.21 

36 2.15  0.17 0.07  0.02 0.01  0.01 

48 1.90  0.12 0.69  0.09 1.65  0.21 

60 2.01  0.17  0.02  0.01 0.17  0.08 

72 1.79  0.17 0.01  0.002 1.40  0.2 

Significance related to control; p<0.01 (ANOVA test); Values expressed are Mean  SEM 

(n = 20) 

Evaluation of secondary outcome by assessing associated 

symptoms  

All the patients were assessed for the presence of each of the seven 

pre-determined associated secondary symptoms namely headache, 

pain in joints and muscle, cough, running nose, uneasy breathing, 

malaise-catarrh and loss of appetite before start of treatment (visit 1) 

and after 72 h or third day during treatment (visit 2). The results of the 

individual mean scores, as shown in Table 2, clearly demonstrate two 

things: (1) a significant difference between the test drug treated and 

control group as well as standard and control group at visit 1 and visit 

2, and (2) an low P value for the difference between treatment groups 

and placebo group, i.e., with respect to the improvement between visit 

1 and visit 2 (P<0.01). It can be clearly seen (Table 2) that the 

difference in individual mean symptoms between visit 1 and visit 2 

was markedly greater for the test drug treatment group (1.46) than for 

the placebo group (0.43) and standard aspirin treated group (1.07). In 

order to achieve more detailed information on the study, the mean 
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values and standard error of mean (SEM) of the individual symptoms 

were examined (Table 3). Four symptoms namely cough (frequency), 

running nose, malaise, loss of appetite differ considerably from the 

aspirin treated group and all seven symptoms differ significantly from 

control group in respect to VSAP4 treated group. Even a cursory look 

at these mean values indicates that they are responsible for the earlier 

observed difference in the mean score value between these groups. 

Highly appreciable relief from the associated secondary symptoms of 

headache, pain in joints and muscle, cough, running nose, uneasy 

breathing, malaise-catarrh and loss of appetite were observed in case 

of the VSAP4 treated group as compared to the control group. 

Secondary outcome was also measured with percentage inhibition of 

associated symptoms among various groups (Table 3). It reveals from 

the data, that all the associated symptoms were significantly reduced 

between visit 1 and visit 2 with VSAP4 and aspirin in comparison to 

control group. Headache and pain in joints and muscle these two 

associated symptoms were reduced more by aspirin in comparison to 

VSAP4. Other associated symptoms like cough, running nose, uneasy 

breathing, malaise-catarrh and loss of appetite were reduced more 

with VSAP4 in comparison to aspirin. 

 

Table 2: Mean and SEM of individual mean associated symptoms. 

Group Visit 1 Visit 2 Difference visit 1-2 

Mean SEM Mean SEM Mean SEM 

Control (C); n=20 1.46 0.08 1.03 0.07 0.43 0.05 

Test drug (D); n=20 1.66 0.08 0.20 0.04 1.46 0.07 

Standard (S); n=20 1.53 0.09 0.46 0.08 1.07 0.05 

Significance related to control; p<0.01 (ANOVA test); Values expressed are Mean  SEM (n=20) 

Table 3: Single mean secondary symptoms with percentage inhibition between two visits among the study groups. 

Symptoms Group Visit 1 Visit 2 Percentage (%) Inhibition  

(between 2 visits) Mean SEM Mean SEM 

1 Headache 

(śirośūla) 

Control (C) 1.90 0.18 1.45 0.19 - 

Test Drug (D) 2.25 0.20 0.35 0.11 47.43 

Standard (S) 2.05 0.25 0.30 0.11 52.42 

2 Pain in joints 

& Muscle 

(Parbaveḍ) 

Control (C) 1.15 0.16 0.65 0.15 - 

Test Drug (D) 1.30 0.18 0.15 0.08 39.62 

Standard (S) 1.25 0.23 0.20 0.09 47.72 

3 Cough- 

frequency 

(kāsa) 

Control (C) 0.70 0.16 0.65 0.17 - 

Test Drug (D) 0.85 0.19 0.53 0.07 30.51 

Standard (S) 0.90 0.20 0.70 0.19 15.08 

4 Running Nose 

(pratīśyaya) 

Control (C) 1.05 0.17 0.80 0.16 - 

Test Drug (D) 1.50 0.14 0.49 0.08 43.52 

Standard (S) 1.30 0.15 0.70 0.15 22.34 

5 Uneasy 

breathing 

(śvāsa) 

Control (C) 0.85 0.19 0.55 0.15 - 

Test Drug (D) 0.95 0.19 0.15 0.11 48.92 

Standard (S) 0.80 0.16 0.35 0.13 20.96 

6 Malaise- 

catarrh 

(staīmiṭya) 

Control (C) 2.20 0.16 1.90 0.16 - 

Test Drug (D) 2.45 0.14 0.85 0.13 51.67 

Standard (S) 2.35 0.13 1.30 0.19 31.04 

7 Loss of 

appetite 

(arūchi) 

Control (C) 2.35 0.11 1.20 0.17 - 

Test Drug (D) 2.30 0.18 0.45 0.08 31.49 

Standard (S) 2.05 0.22 0.65 0.26 19.35 

Significance related to control; p<0.05 (ANOVA test); Values expressed are Mean  SEM (n = 20) 

Assessment of haematological parameters and prostaglandin 

levels during treatment 

The percentage inhibition in the values of haematological parameters 

taken during the treatment is shown in Table 4. The haematological 

examination of all the patients suggested that total leucocytes count 

(/cu mm) and neutrophils (/cu mm) were more inhibited by the test 

drug VSAP4 and standard drug aspirin in comparison to control group 

during treatment. ESR (mm) also decreased considerably in case of 

VSAP4 and aspirin treated group in comparison to control during 

treatment period. The inhibition of the above haematological 

parameters was slightly more with VSAP4 in comparison to aspirin 

treated group. Haemoglobin (mean g%) and total erythrocyte count 

(mill/cu mm) were less inhibited with VSAP4 in comparison to 

control and aspirin treated group. Other haematological parameters 

like lymphocytes, monocytes, eosinophil etc. were not altered 

considerably during trial.  
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Table 4: Inhibition (%) in haematology parameters during clinical study. 

Parameters Control (%) VSAP4 (%) Standard (%) 

1 Mean g(%) of haemoglobin 4.34 ± 0.69 0.51 ± 0.02 2.56 ± 0.08 

2 Erythrocyte (mill/cu mm) 3.81 ± 0.55 0.67 ± 0.03 2.48 ± 0.96 

3 Leucocytes (/cu mm) 0.98 ± 0.05 17.74 ± 2.77 9.01 ± 1.21 

4 Neutrophil (/cu mm) 0.81 ± 0.09 6.15 ± 0.92 4.32 ± 0.18 

5 Lymphocyte (/cu mm) -0.23 ± 0.07 0.51 ± 0.08 0.39 ± 0.07 

6 Monocyte (/cu mm) 0.09 ± 0.02 0.31 ± 0.06 0.22 ± 0.10 

7 Eosinophil (/cu mm) 1.70 ± 0.07 2.36 ± 0.53 1.90 ± 0.28 

8 Basophil (/cu mm) 0.09 ± 0.02 0.05 ± 0.01 0.07 ± 0.02 

9 ESR (mm) -4.91 ± 0.86 7.38 ± 1.72 3.86 ± 0.59 

Values expressed are Mean ± SEM (n=20) 

The decrease in the PGE2 levels in the representative sample of 

patients belonging to the three groups during treatment is shown in 

Table 5. The overall PGE2 level registered a decrease of 14.09% in 

case of the VSAP4 treated group and 13.96% in case of the aspirin 

treated group, while in case of the control group the decrease was only 

3.82%. 

Table 5: Prostaglandin E2 (PGE2) level inhibition in patients during 

clinical study. 

Sl. No. Groups Inhibition (%) 

1 Control 3.82  0.43 

2 VSAP4 14.09  0.37 

3 Standard 13.96  0.33 

Significance related to control; p<0.05 (ANOVA test);  

Values expressed are Mean  SEM (n = 6) 

DISCUSSION 

Present clinical study of antipyretic effect of an ayurvedic polyherbal 

formulation (VSAP4) from ancient ayurvedic text Aṣṭāṅgahṛdaya of 

Vāgbhaṭa (7th Century A.D.), comprising four botanicals namely 

Solanum surratense, Zingiber officinale, Tinospora cordifolia and 

Piper longum was carried out in patients suffering from fever in upper 

respiratory tract infection (vāta-śleṣmaja jvara) after obtaining 

significant result in experimental studies in antipyretic, analgesic 

rodent models including pharmacognostic, phytochemical and 

chromatographic studies of the test drug [6].  

The clinical study showed that fever was rapidly and substantially 

reduced in case of patients who were administered the test drug 

(P<0.01) in comparison to control. The antipyretic effect of VSAP4 

was also more sustained in nature when compared to the standard 

drug aspirin. The antipyretic action of aspirin is due to the inhibition 

of the prostaglandin which is responsible for fever and other 

pharmacological activities [17]. Therefore, the similar trend of 

temperature reduction with test drug indicates the antipyretic action of 

VSAP4 may be due to prostaglandin inhibition. 

The secondary symptoms like headache, pain in joints and muscle, 

cough, running nose, uneasy breathing, malaise-catarrh and loss of 

appetite had been significantly reduced with VSAP4 treated group 

than the control group. Also all the associated symptoms were more 

reduced than the aspirin treated group except headache and pain in 

joints and muscle, which were more reduced with aspirin.  

These primary and secondary outcome parameters for assessing the 

efficacy of VSAP4 from the pre- and post- treatment evaluation were 

substantiated by changing the biochemical analysis of blood in the 

study groups. Decrease of leucocytes, neutrophil counts and ESR 

value indicates the reduction of infections and other aetiological 

factors responsible to the pyrexia and other secondary symptoms. 

Observation reveals that test drug produces slightly more inhibition of 

these parameters than aspirin. Total erythrocyte count, mean g (%) of 

haemoglobin are also less inhibited by VSAP4 in comparison to 

control and aspirin treated groups. The symptomatic relief of 

associated symptoms with the test drug may be due to the changes of 

the above mentioned biochemical parameters. 

Laboratory investigations of PGE2 level in case of the representative 

samples registered a substantial decrease during treatment with 

VSAP4 and aspirin, which is consistent with and corroborates the 

overall findings regarding the antipyretic efficacy of the test drug 

during clinical study. The prostaglandin analysis of the pre- and post- 

treatment of a representative samples were done. This inhibition of 

PGE2 indicates the reduction of temperature and pain like other 

associated symptoms during clinical trial. Prostaglandin E2 is a very 

potent fever producing autacoids metabolite from arachidonic acid. 

Most non-steroidal antipyretics such as aspirin, ibuprofen etc. inhibit 

fever by blocking the bio-synthesis of prostaglandins within the 

endothelium of the hypothalamic vasculature [17]. These findings 

suggest that the antipyretic effect of the test drug can also be 

estimated by measuring its impact on the prostaglandin levels during 

treatment. 

Significant and sustained antipyretic effect is observed with test drug 

in this present clinical study in comparison with aspirin. Besides 

reducing the primary symptom fever, test drug also alleviate the 

secondary associated symptoms like headache, pain in joints and 

muscle, cough, running nose, uneasy breathing, malaise-catarrh and 

loss of appetite without producing any side effects to the patients, 

assessed by direct measurement of body temperature and evaluation 

of secondary symptoms associating appropriate laboratory 

investigations. 

As per the modern patho-physiology concept, fever is produced due to 

exogenous pyrogens that act on the host cells and produce endogenous 

pyrogens in the form of cytokines, which are regulatory polypeptides. 

The endothelial cells of anterior hypothalamus release arachidonic 

acid metabolites when exposed to these endogenous pyrogenic 

cytokines [18]. Prostaglandin E2 is one of the arachidonic acid 

metabolite and a very potent fever producing autacoid that affects the 



The Journal of Phytopharmacology 

 

 

332 

hypothalamus receptors, raising the thermo-regularity set point and 

causing hyperthermia [1, 14]. In such an event, management of 

symptomatic fever ailments is undertaken with nonsteroidal anti-

inflammatory and antipyretic chemicals in modern medicine that 

associate significant risk from gastro-toxicity, hepato-toxicity, nephro-

toxicity etc. [2] 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 [3]. Flavonoids and other phenolic compounds were 

reported in most of the constituent plants [19-29] of test drug 

formulation (VSAP4) and were observed present in spot test with test 

drug extract [6]. Most of these medicinal plants of test drug have been 

reported to exhibit pharmacological actions such as anti-

inflammatory, analgesic, antipyretic, hepato-protective, anti-microbial 

properties [20-29]. Preliminary phytochemical screening of the test drug 

extract indicated the presence of phenols, tannins, flavonoids, 

alkaloids, reducing sugars, saponin and glycosides [6]. Flavonoids 

have been known to exhibit strong antipyretic properties as well as 

anti-oxidant properties and are well known for their ability to inhibit 

pain perception [30-32]. Flavonoids and its related compounds also 

exhibit inhibition of arachidonic acid peroxidation, which results in 

reduction of prostaglandin levels thus reducing the fever [33]. Since 

flavonoids exhibit several biological effects such as anti-

inflammatory, anti-microbial, antipyretic, analgesic, anti hepatotoxic 

and anti-ulcer activities [30-32], it is likely that the antipyretic action of 

VSAP4 is primarily related to the presence of flavonoidic phenolic 

compounds. 

CONCLUSION 

Evaluation of the antipyretic and analgesic action of test drug 

(VSAP4) during clinical study indicates that this polyherbal 

preparation exhibits significant antipyretic and peripheral analgesic 

efficacy that is substantial and sustained in nature and comparable in 

strength to some of the existing chemical antipyretic and analgesics 

such as aspirin. The antipyretic and analgesic effects of the test drug 

was validated and found to be significant following statistical 

analysis. The use of VSAP4 also led to a substantial reduction in the 

incidence of associated secondary physical parameters of fever. The 

antipyretic and analgesic action was also confirmed by a definite 

lowering of the prostaglandin levels in the representative sample. The 

antipyretic and analgesic properties of this formula as described in the 

ayurvedic text Aṣṭāṅgahṛdayam [4] were evaluated and assessed using 

modern scientific techniques in the present clinical study. The overall 

research findings corroborate and validate the antipyretic and 

analgesic efficacy of this polyherbal ayurvedic jvarahar yoga 

(antipyretic drug). 
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