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Objective: The study was designed to evaluate antipyretic activity of ethanolic and aqueous extracts of seeds of
Caesalpinia crista linn. in various experimental animal models. Material and methods: After collection of seeds,
ethanolic and aqueous extract were prepared and the phytochemical screening was performed. Then ethanolic and
aqueous both extracts of Caesalpinia crista linn. were evaluated for antipyretic activity using Brewer’s yeast
induced pyrexia in rats, TAB-vaccine induced pyrexia in rabbits and Boiled milk induced pyrexia in rabbits
models. The differences between the temperatures were recorded. Results and Discussion: The preliminary
phytochemical screening of the ethanolic and aqueous extracts of the plant Caesalpinia crista linn. showed the
presence of phytoconstituents such as Flavonoids, Tannins, Proteins, Alkaloids, Carbohydrates Reducing Sugars,
Phytosterols, Saponins and Triterpenoids. After the administration of extracts, when the rectal temperatures
were compared with 0 hour temperature at a time interval of 1 hour for six hours, there was a significant decrease
in the temperature by the plant extracts and the standard drug (Paracetamol). Flavonoids are known to target
prostoglandins which are involved in the late phase of acute inflammation, pyrexia and pain perception.
Flavonoids reduce lipid peroxidation by preventing or slowing the onset of cell necrosis and by increasing the
vascularity. The anti-pyretic action of Caesalpinia crista linn. may be due to the inhibition of prostaglandin
synthesis. Conclusion: The study shows that ethanolic and aqueous extracts have antipyretic activity, but the
ethanolic extract shows more significance then aqueous extract.

Copyright, IJCR, 2013, Academic Journals. All rights reserved.

INTRODUCTION

Pyrexia/Fever

Pyrexia or Fever is an elevation of core body temperature that
exceeds the normal daily variation and occurs in conjunction with an
increase in the hypothalamic set point.® In normal adults, the average
oral temperature is 37°C (98.6°F). Body temperature above the usual
range of normal, can be caused by abnormalities in the brain itself or
by toxic substances that affect the temperature-regulating centers.®
Causes of fever may also include some disease like liver disease,
solid tumors, fungle infection or sometime caused by drug
reactions.®® Usage of the potent anti-pyretic drugs being the prime
line of treatment, most of the antipyretic used in modern system are
not devoid of complications or untoward effects. Hence there is a
strong need to find out such a formulation which not only cures the
condition but won’t produce any such complications. Today it has
become essential to screen plant drugs for its efficacy. Caesalpinia
crista is a medicinal plant belonging to family Fabaceae, growing
wildly throughout India and tropical countries of the world. Each and
every part of the plant is claimed to possess some therapeutic
property but seed kernel is the most widely used part all-over the
world in various systems of medicine. Seed are extremely bitter,
commercially available in plenty at a very low cost and are widely
used for a variety of disease, especially in cases of all types of fever
including malaria. In Ayurveda the seeds, the leaves and the bark all
three parts are used. The herb is useful for treatment of amenorrhoea,
dysmenorrhoea, diabetes and intermittent fevers.

*Corresponding author: drnakulmgupta76@gmail.com

Also, used as febrifuge, anthelmintic and expectorant. > © |ts
Anthelmintic activity (, Nootropic Activity ®, Antioxidant and
Reactive Oxygen Species Scavenging Activity® was already
reported. Its antipyretic potential has not been explored yet. In the
present study an attempt has been made to establish the antipyretic
effect of Ethanolic and aqueous extract of the seeds of Caesalpinia
crista.

MATERIALS AND METHODS

Plant Material

Plant part (seed) were collected from the local market of Ropar
(Punjab) and authenticated by Mr. Madan Pal, Executive Engineer,
Horticulture Division No.-2 (Chandigarh) and the plant part (seeds)
were shade dried and grinded and made a coarse powder and the
coarse powder were used for further studies.

Preparation of Extract

Shade dried part (seeds) of plant were powdered (250g) coarsely and
firstly extracted with petroleum ether for defatting and then ethanol
(99.99%) by Soxhlet apparatus for 72 hr. and aqueous extracted was
prepared by maceration process. The extracts were then concentrated
until dryness under reduced pressure and controlled temperature (40-
50°C) and then Preliminary Phytochemical screening was performed.
19 percentage yield of all extracts were calculated. The % yield of
ethanolic and aqueous extracts was found to be 8.1% and 13.3%. The
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LDs, determination of Caesalpinia cristalinn. seed extract was
reported by Sunil N Kshirsagar.®

Preliminary Phytochemical Screening:*?

The extracts were subjected to preliminary phytochemical qualitative
screening to evaluate the presence of various primary or secondary
metabolites  following standard  procedures.The preliminary
phytochemical screening of the ethanolic and aqueous extracts of the
plant Caesalpinia crista linn. showed the presence of
phytoconstituents such as Flavonoids, Tannins, Proteins, Alkaloids,
Carbohydrates Reducing Sugars, Phytosterols, Saponins and
Triterpenoids.

Test Animals

The following study was done in three different antipyretic models in
which Albino Rabbits and Wistar rats were used and the animals
were maintained under standard laboratory conditions with access to
standard commercial diet and water ad libitum. The experiment was
carried out according to the Committee for the purpose of Control and
Supervision of Experiments on Animals (CPCSEA) guidelines.*?
Institutional animal Ethics Committee’s permission was obtained
before starting the experiments on animal.

Brewer’s Yeast Induced Pyrexia in Rats:*¥

In this study wistar rats of either sex weighing 150-250 g were
used and fed standard animal feed and tap water ad libitum.
Pyrexia was induced in rats by subcutaneous injection of 10 ml/kg of
a 20% aqueous suspension of dried yeast in the back below the nape
of the rat. Animals were kept on fasting for 16h before
experiment but allowed to free access to water. Rats were
divided into 5 groups, each having 6 animals.

Group | - Treated with saline only (i.p.- 2ml/kg)
Group Il - Brewer’s yeast + Saline (i.p. — 2 ml/kg)
Group Il - Brewer’s yeast + Ethanolic extract of C. crista
(100mg/kg)
Group V- Brewer’s yeast + Aqueous extracts of C. crista
(100mg/kg)

Group V - Brewer’s yeast+ Standard drug Paracetamol
(150 mg/kg)

All drugs were given as freshly prepared aqueous suspension in
0.9% saline. The initial rectal temperatures of the rats were recorded
using an electric telethermometer. Rats were made hyperthermic by a
subcutaneous injection of 20% brewer’s yeast suspension dried
brewer’s yeast in 0.9% saline at a dose of 1 mL/100 g body weight on
the back below the nape of the rat. When the temperature was at a
peak (18 h after yeast injection) the rectal temperature was recorded
again. Those animals that showed a rise in rectal temperature of more
than 1.2 °C were used. Test substances and control vehicle were
given i.p. and rectal temperature of animals was recorded at 1 h
intervals for 6 h after the administration of different extracts.

Statistical Analysis

The significance of difference among the various treated groups
and control group was analyzed by means of one-way
ANNOVA followed by Dunnett’s multiple comparison tests.
The experimental results are represented as + SEM (standard
error mean).

TAB-Vaccine Induced Pyrexia in Rabbits: ¥

The following study was performed in rabbits (1.5-1.6 kg). The
animals were maintained in the laboratory for 24 hours prior to
the experiment. In this method the rabbits were divided into 5
groups, each group consist 6 animals.

Group | - Treated with saline (i.p. - 2 ml/kg)
Group Il - TAB vaccine + Saline (i.p. - 2ml/kg)
Group Il - TAB vaccine + Ethanolic extract of C. crista

(100 mg/kg)
Group IV - TAB vaccine + Aqueous extract of C. crista
(100 mg/kg)
- TAB vaccine + standard drug Paracetamol
(150 mg/kg)

Group V

The normal rectal temperature of a group of rabbits were
recorded by a telethermometer at hourly intervals for a period of
4 h. TAB vaccine will be administered intravenously into the
marginal ear vein of rabbits at a dose of 0.5 mL/ rabbit C. crista
were administered orally after 60 min of TAB vaccine when
there was significant pyrexia. The rectal temperature of groups
of rabbits were recorded every 60 min. upto 6hours by six lead
electro-telethermometer.

Statistical Analysis

The significance of difference among the various treated groups
and control group was analyzed by means of one-way
ANNOVA followed by Dunnett’s multiple comparison tests.
The experimental results are represented as + SEM (standard
error mean).

Boiled Milk Induced Pyrexia in Rabbits:*®

The above experiment was carried out on 13-15 months old
rabbits of both sexes about 1.5-1.6 kg. Food and water will be
withdrawn 6 hours prior to the experiment. Animals will be
divided into 5 groups each having 6 animals.

Group | - Received Saline (i.p. - 2 ml/kg)

Group Il - Boiled milk (i.p.) + Saline (i.p. - 2 ml/kg)

Group Il - Boiled milk (i.p.) + Ethanolic extract of C. crista
(100 mg/kg)

Group IV - Boiled milk (i.p.) + Aqueous extract of C. crista
(100 mg/kg)

Group V - Boiled milk (i.p.) + Standard drug Paracetamol
(150 mg/kg)

Before experimentation rectal temperature of rabbits were
recorded by inserting a well lubricated bulb of a thermometer in
the rectum. Milk was collected from local cow and boiled. When
temperature of the boiled milk equilibrates to room temperature
then rabbits were injected with boiled milk at the dose of 0.5
ml/kg body weight, to induce pyrexia. After administration of
extracts rectal temperatures were recorded in every 1 h intervals
up to 6 hour.

Statistical Analysis

The significance of difference among the various treated groups
and control group was analyzed by means of one-way
ANNOVA followed by Dunnett’s multiple comparison tests.
The experimental results are represented as + SEM (standard
error mean).

RESULTS

Brewer’s Yeast Induced Pyrexia in Rats

As shown in Table 1 and Figure 1, the ethanolic and the aqueous
extracts of Caesalpinia cristaat a dose of 100 mg/kg caused a
significant lowering in rectal temperature of hyperthermic rats. This
decrease persisted when an assessment was made 6 h after test drug
administration and the efficacy was comparable to that of
Paracetamol at a dose of 150 mg/kg (Table 1 and Figure. 1).
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Table 1. Effect of seed extracts of Caesalpinia crista linn. On Brewer’s Yeast Induced Pyrexia in Rats
S. Grou RECTAL TEMPERATURE IN°C AT HOURLY INTERVEL
No P -18hr Ohr 1hr 2hr 3hr 4hr Shr 6hr
I NORMAL CONTROL  36.7+0.218  36.7+0.230 36.7£0.243 36.8+0.22 36.7+0.202 36.7+0.233 36.7+0.218 36.7+0.234
I PYRETICCONTROL  37.0£0.220  38.6:0.425 38.6£0.412 38.7+0.290 38.7+0.282 38.7+0.252 38.8+0.252 38.8+0.232
(SALINE)
Il CCED (100mg/kg) 36.6+0.141 38.9+0.131  38.2+0.299 37.7£0.232%*  37.4%0.189***  37.2+0.223***  37.0+ 0.200***  36.8+ 0.161***
IV CCAD (100mg/kg) 36.5+0.085  38.5+0.042 38.1+0.142 37.8+0.221* 37.5£0.167** 37.240.201***  37.1£0.226***  37.0+£0.220***
V  PARACETAMOL- 36.9+0.117  38.6+0.266 38.2+0.223** 37.9+0.163**  37.70.128***  37.6+0.147***  37.630.124***  37.5+0.131***
150mg/kg)

Values are expressed as mean + S.E. N=6. ***P<0.001, **P<0.01,*P<0.05compared with 0 hr. of the same group, CCE-Caesalpinia crista Ethanolic extract,
CCA- Caesalpinia crista Aqueous extract.

Table 2. Effect of seed extracts of Caesalpinia crista linn. On Tab Vaccine Induced Pyrexia in rabbits

RECTAL TEMPERATURE IN°C AT HOURLY INTERVEL

S. No. TREATMENT —
Initial temp. 0hr 1hr 2hr 3hr 4hr 5hr 6hr
| NORMAL CONTROL  383+0.071  383+0.071 38.3:0.069  38.3+0.069 38.3+£ 0.072 38.3£0.071 38.3+£0.073 38.3+0.069
1l PYRETIC CONTROL 382+0.047  39.4+0.016 39.4+0.017  39.4+0018 39.4+0.019 39.4£0.012 39.5+0.006 39.5+0.047
(SALINE)
1 CCED (100mg/kg) 38.2+0.063 39.4+0.040 39.0+0038*  38.8+0024”  38.7x0.038"  38.7x0.049"" 38.6+0031""  38.5+0.046 "
IV CCAD (100mg/kg) 38.0£0.022 39.240.046  39.0£0.013 38.8+0013"  38.7£0.012"  38.6£0.013"  38.6+0013""  38.5x0.011""
\Y; PARACETAMOL- 38.1+0.004 395£0.078 39.2¢0035"  39.0:0.038""  38.8£0.022"" 38.6:+0.006"" 38.4+0013""  38.2+0.004™"
150mg/kg)
=)

Values are expressed as mean + S.E.M. (n = 6);***-P<0.001,**P<0.01,*P<0.05 Compared in the same group with 1 hr. of the tab Vaccine, CCEE- Caesalpinia crista Ethanolic

extract, CCAE- Caesalpinia crista Aqueous extract.

Table 3. Effect of seed extracts of Caesalpinia crista linn. On Boiled Milk Induced Pyrexia In Rabbits

RECTAL TEMPERATURE IN °C AT HOURLY INTERVEL

S. No TREATMENT —
Initial temp. Ohr. 1hr 2hr 3hr 4hr 5hr 6hr
1 NORMAL CONTROL  38.3+0.064  38.3x0.066  38.3+0.064 38.3+0.064 38.3+0.068 38.3+0.064 38.3+0.060 38.3+0.064
1] PYRETIC CONTROL 38.1+0.028  39.4+0.022  39.5+0.021 39.5+0.022 39.5+0.019 39.5+0.021 39.5+0.016 39.5+0.017
(SALINE)
1l CCED (100mg/kg) 38.3+0.016  39.5+0.019  39.1+0.091 38.9+0.058**  38.7+0.038***  38.6+0.039***  38.5+0.027***  38.4+0.030***
v CCAD (100mg/kg) 38.3+0.018  39.5+0.016  39.2+0.027 39.0£0.025**  38.8+0.028** 38.740.034***  38.6+0.041***  38.5+0.034***
\% PARACETAMOL- 38.3+0.027  39.6+0.037  39.3+0.035**  39.1+0.029**  38.9+0.023***  38.8+0.030***  38.6+0.037***  38.5+0.036***
150mg/kg)

Values are expressed as mean + S.E.M. (n = 6); *** P<0.001, ** P<0.01 compared with 0 h of the same group, CCEE- Caesalpinia crista Ethanolic extract,
CCAE- Caesalpinia crista aqueous extract.
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TAB vaccine-induced pyrexia in Rabbits

When the ethanolic and aqueous extracts were administered to rats
with established TAB vaccine-induced fever, the fever was
significantly reduced and the body temperature was normalized by
administration of 100 mg/kg dose of extracts orally. However, 100
mg/kg dose of aqueous extract had less significant effect then
ethanolic extract on the rectal temperature of rabbits. The effect was
observed upto 6 hours (Table 2 and Figure 2).

Boiled milk induced pyrexia Rabbits

As shown in Table 3 and Figure 3, when ethanolic and aqueous
extracts of Caesalpinia crista linn. at the dose of 100 mg/kg was
administered to the hyperthermic rabbits the rectal temperature
decreased significantly. The efficacy was comparable to Paracetamol
at a dose of 150 mg/kg. The efficacy of aqueous extract of
Caesalpinia crista linn was less significant then ethanolic extract of
Caesalpinia crista linn. (Table 3 and Figure 3)

DISCUSSION

Fever may be a result of infection or one of the sequels of tissue
damage, inflammation, graft infection or other diseases states.
Antipyretics are drugs which reduce elevated body temperature.
Regulation of body temperature requires a delicate balance between
the production and loss of heat and the hypothalamus regulates the set
point at which body temperature is maintained. In fever this set point
is elevated and drugs like paracetamol don’t influence body
temperature when it is elevated by factors such as exercise or increase
in ambient temperature.“® Search for safe herbal remedies with
potent antipyretic activity received momentum recently as the
available antipyretic, such as Paracetamol, Aspirin, Nimusulide etc.
have toxic effect to the various organs of the body.® The preliminary
phytochemical screening of the ethanolic and aqueous extracts of the
plant Caesalpinia crista linn. showed the presence of
phytoconstituents such as Flavonoids, Tannins, Proteins, Alkaloids,
Carbohydrates Reducing Sugars, Phytosterols, Saponins and
Triterpenoids. In many earlier studies like Brasseur in 1989 worked
on anti-inflammatory properties of flavonoids®’, Vimala R et al. in
1997 worked on anti-inflammatory and anti-pyretic activity of
Micheliachampaca Linn., Ixora brachiata Roxb. and Rhynchosia cana
etc. and the results revealed that flavonoids compounds exhibit
antipyretic effect'® as some flavonoids are predominant inhibitors of
cyclooxygenase or lipooxygenase.'* ®Flavonoids are known to target
prostoglandins which are involved in the late phase of acute
inflammation, pyrexia and pain perception. Flavonoids reduce lipid
peroxidation by preventing or slowing the onset of cell necrosis and
by increasing the vascularity.??2 In general non-steroidal anti-
inflammatory drugs produce their antipyretic action, through
inhibition of prostaglandin synthesis within the hypothalamus.?*The
anti-pyretic action of Caesalpinia crista linn. may be due to the
inhibition of prostaglandin synthesis.

Conclusion

Ethanolic and aqueous seed extracts of Caesalpinia crista linn.
showed antipyretic activity but the maximum anti-pyretic activity was
given by the standard drug paracetamol and the ethanolic extract of
Caesalpinia crista showed antipyretic activity nearly equal to that of
the standard drug. However further investigations are required to
isolate active constituents responsible for this activity and to elucidate
the exact mechanisms of action.
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