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ABSTRACT. Purpose. Alstonia macrophylla Wall 
ex A. DC. Leaf, used in different ailments by the 
Onge tribes of Little Andaman Island, India, was 
investigated for its antipyretic potential. Methods. 
The methanol extract and its fractions were tested on 
normal body temperature and yeast-induced pyrexia 
in Wistar Albino rats. Results. The leaf extract at 
oral doses of 200 and 300 mg/kg, and the n-butanol 
fractions of the extract at 50 mg/kg showed 
significant reduction in normal body temperature and 
yeast-provoked elevated temperature in a dose-
dependent manner comparable to that of standard 
antipyretic drug paracetamol. The antipyretic effect 
was started at 1h and extended for at least 5h after 
the drug administration. Conclusions. The 
antipyretic effect was more pronounced when the 
fraction A and B was administered together, 
indicating that both the fractions may contain 
antipyretic compounds which produce an additive 
effect in combination. Phytochemically these 
fractions contain β-sitosterol and ursolic acid. 

INTRODUCTION 

Alstonia macrophylla Wall ex A. DC. 
(Apocynaceae), locally known as Chuharoi by Onge 
and Tachoroi in Nicobarese is a panatropical tree 
native to Malaysia and stretching to the Bay Islands. 
Ethnobotanical literature indicate that the decoctions 
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of A. macrophylla leaves (AML) and stem bark is 
widely used by the Onge and Nicobarese of Little 
Andaman Islands, India, to treat stomachache, skin 
diseases and urinary infections (1). Leaves are 
reported to have anticholeretic and vulnerary effect, 
and are greased with hot coconut oil for sprains, 
bruises and dislocated joints as poultice and used as 
febrifuge (2). Recently we have reported the 
moderate antibacterial, limited antifungal (3) and 
strong antiinflammatory activity (4) of AML extract. 
Although the plant is wildly used for remission of 
several ailments related to fever (Authors personal 
experience with the Onge tribes), its antipyretic 
potential has not been explored yet. Therefore, the 
present study, for the first time, aims to evaluate the 
antipyretic activity of the methanolic extract of 
AML. Pyrexia or fever is caused as a secondary 
impact of infection, tissue damage, inflammation, 
graft rejection, malignancy or other diseased states. It 
is the body's natural defence to create an 
environment where infectious agent or damaged 
tissue cannot survive. Normally the infected or 
damaged tissue initiates the enhanced formation of 
pro-inflammatory mediator’s (cytokines like 
interleukin 1β, α, β and TNF-α), which increase the 
synthesis of prostaglandin E2 (PGE2) near preoptic 
hypothalamus area and thereby triggering the 
hypothalamus to elevate the body temperature (5). 
As the temperature regulatory system is governed by 
a nervous feedback mechanism, so when body 
temperature becomes very high, it dilate the blood 
vessels and increase sweating to reduce the 
temperature; but when the body temperature 
becomes very low hypothalamus protect the internal 
temperature by vasoconstriction. High fever often 
increases faster disease progression by increasing 
tissue catabolism, dehydration, and existing 
complaints, as found in HIV, when fever during 

seroconversion results faster disease progression (6). 
Most of the antipyretic drugs inhibit COX-2 
expression to reduce the elevated body temperature 
by inhibiting PGE2 biosynthesis (7). Moreover, these 
synthetic agents irreversibly inhibit COX-2 with high 
selectivity but are toxic to the hepatic cells, 
glomeruli, cortex of brain and heart muscles, 
whereas natural COX-2 inhibitors have lower 
selectivity with fewer side effects (7). A natural 
antipyretic agent with reduced or no toxicity is 
therefore, essential. As AML is a century old 
medicaments used in ailments that caused fever and 
have antiinflammatory potential (4), so it will be a 
cost effective alternative approach to study this plant 
for the development of an effective antipyretic agent. 
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MATERIAL AND METHODS 

Plant material 
The leaves of Alstonia macrophylla Wall ex A. DC 
were collected from the rain forests of Middle and 
South Andamans, India, during April, June and 
October 1999 and February, August and November 
2000. The voucher specimens have been identified 
(Herbarium No. 9220, 9221, 9227 and 9228 
respectively) and deposited at the Herbarium Section 
of the Botanical Survey of India, Andaman & 
Nicobar Circle, Port Blair, India. 

Preparation of Extract 
Extraction and fractionation 
Coarsely powdered dry leaves (1 kg) were 
successively extracted with 95% MeOH at room 
temperature for 72 h. The whole extract was filtered 
and the solvent were evaporated to dryness in vacuo 
to a residue with an Eyela Rotary Evaporator (Japan) 
at 40o-45oC. The percentage yield of the prepared 
extract (residue) was 8.9% ± 0.21 (w/w). The 
preliminary analysis of the residue was performed by 
the phytochemical group tests for alkaloids, 
flavonoids, triterpenoids and steroids, reducing 
sugars, tannins, saponins and amino acids [3, 8]. The 
presence of alkaloids was detected by Mayer, 
Dragendorff’s, Wagner’s and Hager’s tests. 
Flavonoids was tested by dissolving the extract in 
ethanol and hydrolyzed with 10% H2SO4, cooled and 
further extracted with diethyl ether, and finally 
treated separately with diluted NaCO3, 0.1 M NaOH, 
and diluted NH3 solution for the development of 
yellow colour. Triterpenoids and steroids was 
identified by Libermann-Burchard reaction and 
Salkowski test and reducing sugars by Benedict’s 
and Fehling’s test. For tannins the extract was 
dissolved in distilled water, filtered and filtrate were 
treated separately with 10% potassium dichromate 
for yellowish brown precipitate, 10% lead acetate for 
yellow precipitate and 5% ferric chloride for 
greenish black colouration. The detection of saponin 
was made by dissolving the extract (residue) in 
distilled water and shaken in a graduated cylinder for 
15 min to see the formation of stable foam; and 
amino acids was identified by ninhydrin test [8]. The 
chemical tests of residue revealed the presence of 
tannins, triterpenoids, flavonoids, alkaloids, sterols 
and sugars. For separation of the major bioactive 
compounds the residue was partitioned between n-
BuOH and water. The n-butanol part of the extract 
(25 g) was then subjected to Si-gel column 
chromatography eluting with petroleum ether (PE), 

PE: CHCl3 (at different ratio), CHCl3, CHCl3: MeOH 
(at different ratio) and MeOH. All eluted fractions 
were monitored by TLC. The fractions A (9 g), B (5 
g) and C (6 g) were repeatedly chromatographed 
with Si-gel column. The presence of β-sitosterol, 
ursolic acid and β-sitosterol glucoside in fractions A, 
B and C respectively was pointed out by TLC, IR, 
MS, NMR and crystallography (3). The lyophilized 
aqueous portion (32 g) revealed the presence of 
inorganic salts and sugars and was not tested further. 
The whole extract and the fractions are insoluble in 
water and hence, we used propylene glycol as 
vehicle. The extract residue (18, 36 and 54 mg) or 
fractions (9 mg) were dissolved in 0.5 ml propylene 
glycol and diluted with 4.5 ml distilled water 30 min 
before each experiment, and administered orally to 
each animals (body weight 180 gm) to get a desired 
concentration of 100, 200, 300 and 50 mg/kg 
respectively, otherwise the unused dried extract and 
fractions were stored in a vacuum dessicator for 
future use. 

Animal used 
Adults Wistar albino rats of either sex weighing 180-
200 g each were used. The animals were kept in the 
standard metal cages in groups of 10 per cage, with 
free access to standard diet and water ad libitum in 
the animal house of the Pharmaceutical Technology 
Department, Jadavpur University, Kolkata, and 
maintained at room temperature under suitable 
nutritional and environmental conditions throughout 
the experiment. The Institutional Animal Ethics 
Committee reviewed the entire animal protocols 
prior to conducting the experiments. 

Study on normal body temperature 
Rats of either sex were divided into seven groups, 
comprising six in each group. The body temperature 
of each rat was measured rectally at predetermined 
time intervals before and for 5h after the 
administration of either propylene glycol (vehicle 
control) or AML extract at doses of 100, 200 and 300 
mg/kg, fractions A and B at 50 mg/kg and a 
combination of fractions A and B (50 + 50 mg/kg 
body weight) orally. 

Induction of fever by Yeast-induced pyrexia 
Yeast induced pyrexia was used to evaluate the 
antipyretic activity of the extract. The rats were 
divided into eight groups of six animals each and the 
body temperature of each rat was recorded by 
measuring rectal temperature at predetermined time 
intervals. Fever was induced by injecting 15% 
suspension of Brewer’s yeast (Saccharomyces 
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cerevisiae), following a standard method (9). In 
brief, the rats were allowed to remain quiet in the 
cage for sometimes. A thermister probe was inserted 
3-4 cm deep into the rectum, after fastened the tail, to 
record the basal rectal temperature. The animals were 
then given a subcutaneous injection of 10 ml/kg of 
15% w/v Brewer’s yeast suspended in 0.5% w/v 
methylcellulose solution and the animals were 
returned to their housing cages. 19h after yeast 
injection, the rats were again restrained in individual 
cages to record their rectal temperature. Immediately 
the AML extract was administered orally at doses of 
100, 200 and 300 mg/kg to the first three groups of 
animals, the fourth and fifth group received 50 
mg/kg of fraction A and B respectively, while the 
sixth group received a combination of both the 
fractions A (50 mg/kg) and B (50 mg/kg), the 
seventh group received 5 ml/kg of propylene glycol 
as vehicle control and the last group was 
administered with 150 mg/kg of paracetamol (for 
each rat 27 mg of paracetamol was dissolved in 0.5 
ml propylene glycol and diluted with 4.5 ml distilled 
water) as drug control.  Rectal temperature of all the 
rats was recorded at 19 h, immediately before extract 
or vehicle or paracetamol administration, and again 
at 1h interval upto 23h, after yeast injection (10). 

Statistical analysis 
The statistical analysis was carried out with SPSS 
13.0 (Windows) software. Difference of the 
parametric data of body temperature(s) was 
examined by two-way analysis of variance 
(ANOVA) with Dunett’s Post hoc pair wise multiple 
comparison t test, to compare a set of experimental 
data against control mean. 

RESULTS 

The effect of AML extract on normal body 
temperature in rats is presented in Figure 1. The 
results showed that the leaf extract at doses of 200 
mg/kg caused significant lowering of the body 
temperature up to 3 h following extract 
administration, as the normal mean temperature 
36.50C at 0 h was reduced to 36.00C at 3 h. While 
maximum lowering of body temperature was noticed 
at 300 mg/kg of the leaf extract, as the mean 
temperature of 36.50C was reduced to 35.40 C within 
3-5h period in a dose-dependent manner. 
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Figure 1. Effect of different concentrations of A.macrophylla extract on normal body temperature of Rats. 
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Table 1. Statistical Analysis by SPSS 13.0 on Normal Body temperature 
2-WAY ANOVA Dunnett t (2-sided) Post Hoc test, compare with vehicle control group (⏐MD⏐±SE) 
Methanol extract of Alstonia macrophylla leaf Fractions 

Body 
Temp 

100 mg/kg 200 mg/kg 300 mg/kg A (50 mg/ kg) B (50 mg/ kg) A+B 
0hrs 0.100 ± .0414 0.000 ± .0414 0.000 ± .0414 0.100 ± .0414 0.000 ± .0414 0.000 ± .0414 
1hrs 0.100 ± .0390 0.200 ± .0390* 0.300 ± .0390* 0.400 ± .0390* 0.400 ± .0390* 0.600 ± .0390* 
2hrs 0.100 ± .0451 0.200 ± .0451* 0.833 ± .0451* 0.600 ± .0451* 0.300 ± .0451* 0.800 ± .0451* 
3hrs 0.100 ± .0414 0.400 ± .0414* 0.900 ± .0414* 0.800 ± .0414* 0.400 ± .0414* 1.200 ± .0414* 
4hrs 0.100 ± .0436 0.500 ± .0436* 1.000 ± .0436* 0.900 ± .0436* 0.500 ± .0436* 1.500 ± .0436* 
5hrs 0.200 ± .0390* 0.500 ± .0390* 1.000 ± .0390* 0.900 ± .0390* 0.500 ± .0390* 1.400 ± .0390* 

*p=<0.001, MD=Mean difference, SE= Standard Error. 
 

The interesting finding is the effect of combination 
of fraction A and B at 50 mg/kg each, showing 
maximum lowering of temperature as the initial 
temperature 36.50C is reduced to 35.00C within 4-5h 
period, as shown in Figure 1. The results of 2-way 
ANOVA showed that there was significant 
differences among the extract treated groups 
(F=765.15, p<0.001), body temperatures (F=722.30, 
p<0.001 and interaction of different concentration of 
the extract and fractions (F=48.33, p<0.001) in 
maintaining normal body temperature (Table 1). 
 The effect of AML extract on yeast-induced 
pyrexia is presented in Figure 2. The data revealed 
that the rectal temperature of 37.30C at 0h was 

markedly elevated to 39.60C for vehicle control and 
39.00C for paracetamol control group 19h after the 
subcutaneous injection of yeast suspension. The 
animals treated with AML extract at 100, 200 and 
300 mg/kg doses showed a decrease in the rectal 
temperature by 0.5, 0.6 and 1.30C respectively within 
1h. On the otherhand, in 21h the temperature was 
reduced by 0.60C for all the groups of animals 
received AML extracts; and at 22h the temperature 
was reduced by 0.8 to 1.00C. While the recorded 
temperature 38.50C, 38.00C and 37.50C for 100, 200 
and 300 mg/kg group in 23rd h showed that the 
extract can significantly reduced the temperature by 
0.9, 1.2, 1.50C respectively.  
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Figure 2. Effect of different concentrations of A.macrophylla leaf extract on yeast-induced pyrexia in rats. 
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Table 2. Statistical Analysis by SPSS 13.0 on Yeast-induced pyrexia 
2-WAY ANOVA Dennett t (2-sided) Post Hoc test, compare with vehicle control group (⏐MD⏐±SE) 

Methanol extract of Alstonia 
macrophylla leaf 

Fractions 
Rectal 
Temp 

100 mg/kg 200 mg/kg 300 mg/kg A (50 
mg/kg) 

B (50 
mg/kg) 

A+B 

Paracetamol (150 
mg/kg) 

0hrs 0.0 ± .0408 0.0 ± .0408 0.0 ± .0408 0.0 ± .0408 0.0 ± .0408 0.0 ± .0408 0.0 ± .0408 
19hrs 0.0 ± .0447 0.0 ± .0447 0.0 ± .0447 0.0 ± .0447 0.0 ± .0447 0.0 ± .0447 0.0 ± .0447 
20hrs 0.500 ± 

.0396* 
0.600 ± 
.0396* 

0.900 ± 
.0396* 

0.500 ± 
.0396* 

0.317 ± 
.0396* 

1.100 ± 
.0396* 

1.300 ± .0396* 

21hrs 0.700 ± 
.0365* 

0.900 ± 
.0365* 

1.100 ± 
.0365* 

0.900 ± 
.0365* 

0.600 ± 
.0365* 

1.400 ± 
.0365* 

1.200 ± .0365* 

22hrs 0.900 ± 
.0465* 

1.300 ± 
.0465* 

1.500 ± 
.0465* 

1.200 ± 
.0465* 

1.000 ± 
.0465* 

1.900 ± 
.0465* 

1.800 ± .0465* 

23hrs 1.000 ± 
.0387* 

1.500 ± 
.0387* 

2.000 ± 
.0387* 

1.300 ± 
.0387* 

1.200 ± 
.0387* 

2.400 ± 
.0387* 

1.900 ± .0387* 

*p=<0.001, MD=Mean difference, SE= Standard Error. 
 
 

However, the paracetamol (150 mg/kg) treated group 
showed that the rectal temperature of 39.00C was 
reduced by 0.70C at 21h and 1.40C at 23h 
respectively. The antipyretic effect of leaf extract at 
300 mg/kg is similar to the paracetamol group. 
Interestingly the fraction A and B in combination, 
showed maximum reduction in temperature, from 
39.00C to 37.10C within 5h of extract administration. 
This signifies that rectal temperature of the treated 
rats was decreased in a dose-dependent manner by 
AML extract. Furthermore, the antipyretic effect was 
started within 1h of extracts administration, and 
maintained for at least 5 h after the administration of 
the extract. The statistical analysis also revealed that 
the temperature difference was significant among the 
extract treated groups (F=909.02, p<0.001), body 
temperatures (F=5831.97, p<0.001) and different 
concentration of the extract and fractions interaction 
(F=115.83, p<0.001) to reduce the elevated 
temperature. 
 To determine the role of extract and or fractions 
in restoring normal body temperature or reducing the 
elevated body temperature of the treated animals, the 
Dunett’s Post hoc pair wise when compared with the 
control group, the analysis indicated that the mean 
differences were statistically significant on treatment 
groups of AML 200 and 300 mg/kg (Table 1 and 
Table 2). Moreover, the highest reduction in body 
temperature was found with 300 mg/kg dose of AML 
extract; and the administration of both the fraction 
(A and B) in combination yielded highest 
significance level in comparison with paracetamol 
group. 

DISCUSSIONS & CONCLUSIONS 

Search for herbal remedies with potent antipyretic 
activity received momentum recently as the available 
antipyretics, such as paracetamol, nimusulide etc. 
have toxic effect to the various organs of the body 
(11). The body’s ability to maintain a natural balance 
of COX 1 and 2 that regulate inflammatory response 
play a crucial role in supporting cardiovascular, 
immune, neurological, and joint and connective 
tissue systems (7). A number of plant extracts 
modulate enzymes of cyclooxygenase pathway, as 
reported with the rosmarinic acid of Rosmarinus 
officinalis that inhibit leukotriene and prostaglandins 
synthesis, while COX-1 and COX-2 was inhibited by 
cirsilineol, cirsimaritin, apigenin, rosmarinic acid 
and eugenol of Ocimum sanctum similar to 
ibuprofen, naproxen, and aspirin (12). 
 The results showed that the methanol extract of 
AML possesses a significant antipyretic effect in 
maintaining normal body temperature and reducing 
yeast-induced elevated body temperature in rats in a 
dose dependent manner and its effect is comparable 
to that of the standard antipyretic drug paracetamol. 
Furthermore, the significant reduction of yeast 
provoked elevated temperature of the tested animals 
by the extract at 200 mg/kg dose or more and 50 
mg/kg of fractions appears to be due to the action of 
ursolic acid, β-sitosterol and its glucoside alone or in 
combination, as the maximum antipyretic effect was 
found in combination of fraction A (β-sitosterol) and 
fraction B (ursolic acid). Moreover, the statistical 
analysis with two-way ANOVA showed that the 
methanol extract of AML decreases both the normal 
and yeast elevated body temperature in a short span 
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of time in a dose dependent manner, when compared 
with control group. The interesting finding in yeast-
induced experiment is that the fraction A and B in 
combination was more effective than the 
paracetamol. The bioactive fraction A contains β-
sitosterol, a phytosterol with an extra alkyl group at 
C-24 in the side chain. The β-sitosterol is a 
plasminogen activator and promotes the formation of 
essential polyunsaturated fatty acids from linoleic 
acid, required for prostaglandin and leukotriene 
synthesis (13). Beta-sitosterol and its glycoside 
possess potent anti-inflammatory and antipyretic 
activity (14), by reducing the secretion of pro-
inflammatory cytokines and TNF-α (14, 15). In vitro, 
animal, and human studies have shown that β-
sitosterol and its glucosides in combination 
selectively enhance the activity of helper-T cells with 
a significant rise in interleukin 2 (IL-2) and gamma 
interferon (IFN-γ) level, with enhanced natural killer 
(NK) cell activity and thus, are therapeutically useful 
in immune dysfunction diseases (15). These 
phytosterols can enhance “adaptive” immunity 
through the stimulation of “innate” immune system, 
and hence termed as the ‘adaptogen’ which promote 
overall health without the side effect and rapid 
response of drugs (16). On the otherhand, fraction B 
of AML extract contains ursolic acid as major 
constituent (3). The ursolic acid, a pentacyclic 
triterpene, has diverse pharmacological actions 
including antiinflammatory (4, 17-19), antihistaminic 
(20) and analgesic (17, 21). As a potent 
antiinflammatory agent it inhibit human leukocyte 
elastage (22), 5-lipooxygenase and cyclooxygenase 
(12, 23) and thereby prostaglandin biosynthesis (24). 
Ursolic acid is also a potent and highly selective 
inhibitor of cyclic AMP-dependent protein kinase 
and phosphodiestarase and thereby regulates 
metabolism, cell division and gene expression (25, 
26).  
 It was evident from the study that the observed 
antipyretic effects of the extract were similar in both 
magnitude and time course. However, to know the 
exact mechanism of action of Alstonia macrophylla 
leaf extract further study with purified fractions is 
warranted. 
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