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Hibiscus rosa-sinensis has been traditionally used by local communities to treat fever.
However, there are only limited data have been published to support the antipyretic effects. The
objective of this study is to investigate the antipyretic properties and possible mechanism of the
ethanol extracts of Hibiscus rosa-sinensisL. (red colored flower) and Hibiscus rosa-sinensisvar.
Alba (white colored flower). Phytochemical analysis, heavy metals screening and acute toxicity
test were done to evaluate the safety of extracts. The first model ran induced fever in rats by
injecting Brewer’s Yeast subcutaneously and then treated with 4 extracts at dosage 5 & 50 mg/
kg. The dosages used for the study were obtained by the acute toxicity test. Ibuprofen was used
as a reference drug, with dose 100 mg/kg. Temperatures of rats were measured using a digital
thermometer. The results were expressed as mean * S.E.M. and analyzed using the SAS system.
The results of the study showed that white flower extract 5mg/kg and 50 mg/kg significantly
(p <0.05) reduced the total temperature when compared to positive control group. Therefore,
this research suggests the probability for its therapeutic effectiveness as plant-based antipyretic
agent as claimed by traditional medicine practitioners.
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Fever is a frequent medical sign of
increased internal body temperature of human
to level above normal, which is 36.8 +0.7 °C
(98.2+1.3 °F).Pyrexia or fever is an important
brain-mediated response occurring as part of the
acute phase reaction triggered by pyrogens during
infections (Fabricioet al., 2005). It is the nearly
universal and most important non-specific immune
mechanism designed to combat the harmful effects
of invading pathogens to neutralize or restore
health of the afflicted host. Fever is the response
of our body, involving the release of endogenous

pyrogens (IL-1, TNF-4, etc.) by immune cells,
the transfer of these immune signals to the brain,
coordinated response of several brain regions
to increase the thermoregulatory set point and
consequently body temperature (Fairbanks et al.,
2000).

Fever is usually accompanied by sickness
behavior as the body’s attempts to counteract the
newly-perceivedhypothermia and reach the new
thermoregulatory set-point.A feverish individual
may complaints of feeling hot, followed by
chills and tremblingdespite an increased body
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temperature, increases in heart rate, muscle tone
and shivering. Symptoms of lethargy, somnolence,
anorexia, depression, hyperalgesia and mental
confusion which have the general feeling of
discomfort putting additional strain on patients
which interpret fever as a syndromeindicative
of a dangerous and potentially deadly illness.
Hyperpyrexia is when body temperature higher
than 41.7°C that needs medical emergency because
it approaches the upper limit compatible with
human life. As body temperature escalates, body
organs begin to fail may lead to unconsciousness
and coma will result. Therefore, potential benefits
must be weighed against risks of fever, in any
circumstances, be brought under control when
fever escalates to hyperpyrexia which threaten life
where tissue damage is imminent (Blumenthal,
1998).

The use of antipyretics is mostly due to
their moderating effects of thediscomfort level
and consequent alleviation of the anxiety of
afflicted patients. Non-steroidal anti-inflammatory
drugs (NSAIDs) are one of the oldest and most
successfully used drugs for the alleviation ofpain,
fever, and inflammationby inhibiting prostaglandins
(PGs) synthesis. However, NSAIDs are associated
with a number of side effects, which have dose-
dependent manner. The most common side effects
are nausea, vomiting, diarrhea, constipation,
decreased appetite, rash, headache, and drowsiness.
NSAIDs may also cause gastrointestinal ulcers,
serious cardiovascular events, hypertension, acute
renal failure, and worsening of preexisting heart
failure (Vonkeman and Laar, 2008).

Hibiscus rosa-sinensisL. belongs in family
Malvaceae, locally known as ‘Bunga Raya’, is a
well-known shrub among local herbal practitioners
for its use as natural refrigerant. It is an evergreen
flowering shrub native to East Asia that cultivated
as ornamental plant producing large and varying
bright colors blooms. Cultivars are available with
singleor double flowers in shades of white, pink,
red, yellow, peach,or orange, or combinations of
these. The leaves are medium-textured, glossy dark
green in color (Gilman, 1999).

The plant extracts are claimed to possess
pharmacological activities such as anti-pyretic
and anti-inflammatory effects(Singh et al., 1978;
Masaki et al., 1995). In medicine, however, the
red flowered variety is preferred (Adhirajanet al.,

2003). Hence, the present study is to focus on
the specific investigation on the potential of anti-
pyretic effect of leaf and flower ethanol extract of
two variants of Hibiscus rosa-sinensisL.(red) and
Hibiscus rosa-sinensis L. var. Alba (white) using
Sparague-Dawley rats.

MATERIALS AND METHODS

Plant Material

The matured flowers and leaves of H.rosa-
sinensis L. were collected from local areas of
Perpustakaan Sultan Abdul Samad, Universiti Putra
Malaysia (UPM), Serdang, Selangor, Malaysia.
Whereas flowers and leaves of H.rosa-sinensis var.
Albawere taken from the areas of Normal Medical
Centre, Kuching, Sarawak, Malaysia. Voucher
specimens of H. rosa-sinensis L. flowers and leaves
and H.rosa-sinensis var. Alba flowers and leaves
have been deposited in the Herbarium Institute of
Bioscience, UPM, Serdang, Selangor, Malaysia
(ACP 0087 and ACP 0143 respectively). These
were dried as in oven with 42°C of temperature
and stored in airtight glass jar until it is used.
Preparation of Extracts

Preparations of ethanol extracts were done
by slightly modifying the method described by
Sachdewa and Khemani (2003) and Zakaria et al.
(2005). The dried flowers and leaves were ground
into powder form. 40g of the powder was extracted
with 400 ml of 95% ethanol for 48 hrs. The extract
was filtered using Whatman Filter Paper No.1 and
concentrated in a rotary evaporator, at 40°C to
yield. Finally, the concentrated extract was stored
at 4°C until further use. The extracts were labeled
as RF (red flower), RL (red leaf), WF (white flower)
and WL (white leaf).
Animal

Sprague-Dawley male rats of
approximately same age group, having body
weight 150-200g housed in standard cages at
constant temperature of 26 + 4°C under a 12/12-
hr light-dark cycle, acclimatized for at least one
week before the experiment. The rats were feed
with standard rat pellet diet and water ad libitum.
Five rats were housed per cage, in order to provide
them with sufficient space and to avoid unnecessary
morbidity and mortality (Sachdewa and Khemani,
2003). All experiments were conducted from
9 a.m. until the end of the experimental time
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period. The use of animal and animal facility
in this study had been approved (UPM/FPSK/
PADS/BR-UUH/00285) by Animal Care and Use
Committee (ACUC), Faculty of Medicine and
Health Sciences, Universiti Putra Malaysia. The
experimental procedures were carried out in strict
compliance with the institutional Animals Ethics
Committee regulations and the ethical guidelines
for investigations of experimental pain in conscious
animals (Zimmermann, 1983).
Chemicals and Drugs

Brewer’s Yeast (BY) (Saccharomyces
cerevisiae and Ibuprofen were purchased from
SIGMA-Aldrich. For pharmacological studies,
Ibuprofen and Hibiscus extracts were given
intraperitoneally by suspension in distilled water.
The doses employed are expressed as mg of the
crude extract per kg body weight. BY was dissolved
in normal saline (0.9% sodium chloride) and
dilutions were made fresh on the day of experiment.
Phytochemical Screening

The presence of some important
phytochemical constituents that usually exhibit
biological activities such as alkaloids, saponins,
flavonoids, tannins, triterpenes and steroids were
tested by simple qualitative and quantitative
methods of Trease and Evans (1989) and
Sofowara (1993). Phytochemical screening to
detect alkaloids, saponins, flavonoids, tannins,
polyohenolic compounds and triterpenes/steroids
were carried out according to Farnsworth (1966)
as previously described (Zakaria et al. 2006)
Heavy Metal Screening of Raw Samples

The procedure applies for the
determination of trace metal such as Arsenic
(As), Mercury (Hg) and Lead (Pb) in the sample.
(Rao and Talluri, 2007).The concentration was
calculated using the equation below (Jarvis et al.,
1996):

Concentration of analyte in dry sample (ppm) = M

where:

C = Concentration of analyte in the digested sample
calculated from standard calibration graph (mg/L)
D = Dilution factor (10X)

V = Volume of digested sample (L)

W = Weight of sample (kg)

Acute toxicity Test

The acute toxicity study was carried out
by the fixed-dose procedure (FDP) of 5, 50, and
500 mg/kg body weight. At each dose level tested,
results will be available from 5 animals. Each
animal was categorized into one of three groups
(dead; showing signs of toxicity; unaffected)
provided that there is reasonable agreement about
what constitutes a toxic sign. Initially the single
IP dose of 5 mg/kg was administered individually
in 5 rats for each extract. Any mortality and signs
of toxicity were observed within 14 days after the
administration of test extracts. The next dose of 50
mg/kg was administered in 5 rats for each extract
and was also observed for the next 14 days. Finally
the dose was increased to 500mg/kg and the rats
were observed for mortality and toxicity.Peripheral
blood was collected from the effected groups for
liver enzyme function test (ALT, ALP and AST)
via liver function test kit and organs (kidney and
liver) histological examination was done under
the microscopy magnification of 100x and 400x
(Hashemi et al 2008).
Effects of extracts on Body Temperature of
Normal Rats

50 Sprague-Dawley rats were divided into
10 groups, comprising five in each group as listed
in the Table 1 below. The temperature of each rat
was measured rectally using digital thermometer
at one hour time intervals, before administration
of each extract which was given intraperitoneally,
and for each hour after the extracts administered
until the 5™ hour. The testing doses of extracts were
obtained after the determination of acute toxicity
dose that was done earlier which are 5 and 50 mg/
kg of each extracts.
Effect of extracts in Brewer’s Yeast-induced
Pyrexia

Hyperthermia was induced in rats as
previously described (Panthonget al., 2007;
Zakaria et al. 2008). Anti-pyretic activities of
extracts were measured by slightly modifying the
method described by Bruguerolleet al. (1994) and
Teotinoet al. (1963). 55 Sprague-Dawley rats were
divided into 11 groups of 5 rats each as shown
in Table 3.3. The rats were clustered into 3 large
groups; control, reference and test groups. All of the
rats (except negative control group) were induced
to pyrexia with 10ml/kg of 20% w/v BY injected
subcutaneously in the dorsum area 19 hrs prior to
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injection of treatments peritoneally. The control
groups were consisted of positive control group and
negative (not induced) control group. Both groups
were given only normal saline for treatment. On
the other hand, the reference group will be treated
with reference drug Ibuprofen 100 mg/kg dose.

For test groups, the rats were divided
into 8 groups and the rats were given extracts as
treatment as shown in Table 2. The temperature
of each rat was measured by recording the rectal
temperature using digital thermometer, which
was inserted in the rectum at Ohr and 19hr, then
for every hour until 24hr and baby oil was used as
lubricant.
Statistical Analysis

In this study, the results were analyzed
using SAS System version 9 and presented as mean
+ standard error of mean (SEM). The statistical
significance among the groups was assessed using
two-way analysis of variance (ANOVA) while the
statistical differences between each treatment group
and control group are evaluated using Duncan test.
The significance of differences between the time
for pre-treatment and post-treatment studies were
evaluated using repeated measures. P-values
less than 0.05 were considered an indication of
significance.

RESULTS
Phytochemical Screening

The phytochemical screenings of each
plant extracts were done for alkaloids, saponins,

flavonoids, tannins and polyphenolic compound,
triterpenes and steroid. Alkaloids, triterpenes,
tannins and polyphenolic compound were not
detected in all of the extracts. Table 3 below shows
the result of phytochemical constituents’ detection
(flavonoids, triterpenes, tannins, alkaloids,
saponins and steroids) in the extracts. Flavonoids
were detected in all of the extracts but were
found higher in both H. rosa-sinensis (red)and
H. rosa-sinensis var. Alba (white)flower extracts.
However, triterpenes, tannins and alkaloids were
not detected in all four extracts. Saponins were
detected higher in H. rosa-sinensis (red) flower, leaf
and H. rosa-sinensis var. Alba (white) leaf than in
H. rosa-sinensis var. Alba (white) flower extract.
Steroids were also detected in all four extracts with
the highest concentration in H. rosa-sinensis (red)

Table 1. Summary of Normal Body Temperature Test
Groups

Treatment Groups (n=5) Treatment

(non-fever)

0.9 ml Normal Saline
100 mg/kg Ibuprofen

5 mg/kg Red Flower

50 mg/kg Red Flower

5 mg/kg Red Leaf

50 mg/kg Red Leaf

5 mg/kg White Flower
50 mg/kg White Flower
5 mg/kg White Leaf

50 mg/kg White Leaf

Negative Control
Reference Drug
Red Flower
Leaf

White Flower

Leaf

Table 2. Summary of Brewer’s Yeast Anti-PyreticTest Groups

Treatment Groups (n=5)
(Pyrexia Induced)

Treatment

Positive Control
Negative Control
Refrence Drug

Red Flower
Leaf

White Flower
Leaf

0.9% Normal Saline + BY
0.9% Normal Saline
100mg/kg Ibuprofen + BY

5 mg/kg Red Flower + BY
50 mg/kg Red Flower + BY
5 mg/kg Red Leaf + BY

50 mg/kg Red Leaf + BY

5 mg/kg White Flower + BY
50 mg/kg White Flower + BY
5 mg/kg White Leaf + BY
50 mg/kg White Leaf + BY
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leaf followed by H. rosa-sinensis (red) flower, H.
rosa-sinensis var. Alba (white) leaf and H. rosa-
sinensis var. Alba (white) flower extracts.
Heavy Metal Screening

Heavy metal screenings were done and
the results are expressed as mean of element in

sample (ppm) (mean = SEM) for all four extracts
(RF, WF, RL and WL), were displayed in Table
4(a)-(d) below. RF extract shows the lowest amount
of Mercury (Hg) (0.04 + 0.01 ppm) than the rest
of the extracts. However, WF extract shows low
amount of Hg and lowest amount of As and Pb.

Table 3. Phytochemical constituents of H.rosa-sinensis L. (Red)
and H.rosa-sinensis var.Alba (White)

Constituents Flower Leaf

H.rosa-sinensis H.rosa-sinensis H.rosa-sinensis H.rosa-sinensis

(red) var. Alba (white) (red) var. Alba (white)

Flavonoids ++ ++ + +
Triterpenes - - - -
Tannins - - - -
Alkaloids - - - -
Saponins ++ + ++ ++
Steroids ++ + +H+ ++

Note: For saponins: +, 1-2 cm froth; ++, 2-3 cm froth; +++, >3 c¢m froth.
For flavonoids, tannins, titerpenes and steroids: +, weak color; ++, mild color; +++, strong color.
For alkaloids: +, negligible amount of precipitate; ++, weak precipitate; +++, strong precipitate.

Table 4(a). Element Concentration (ppm) in
H. rosa-sinensis (red) flower (RF)

Element H.rosa-sinensis Maximum limit
(red) flower (ppm)  (ppm) (NPC, MOH)

As 0.58 £0.01 5

Hg 0.04 +£0.01 0.5

Pb 0.66 £ 0.00 10

Note:Values were presented as Mean Element Concentration
(ppm) £ S.E.M.

NPC: National Pharmaceutical Control Bureau

MOH: Ministry of Health Malaysia

Table 4(c). Element Concentration (ppm) in
H. rosa-sinensis (red) leaf (RL)

Table 4(b). Element Concentration (ppm) in H. rosa-
sinensis var. Alba (white) flower (WF)

Element H.rosa-sinensis Maximum limit
var. Alba (white) (ppm)
flower (ppm) (NPC, MOH)
As 0.18 +£0.01 5
Hg 0.05+0.00 0.5
Pb 0.53+£0.09 10

Note: Values were presented as Mean Element Concentration
(ppm) £ S.E.M.

NPC: National Pharmaceutical Control Bureau

MOH: Ministry of Health Malaysia

Table 4(d). Element Concentration (ppm) in
H. rosa-sinensis var. Alba (white) leaf (WL)

Element  H. rosa-sinensis var. ~ Maximum limit
Element H. rosa-sinensis ~ Maximum limit (ppm) Alba (white) (ppm)
(red) leaf (ppm) (NPC, MOH) leaf (ppm) (NPC. MOH)
As 0.75£0.02 5 As 0.40+0.01 5
Hg 0.05+0.00 0.5 Hg 0.08 +£0.01 0.5
Pb 2.07+0.08 10 Pb 3.24 +0.05 10

Note: Values were presented as Mean Element Concentration
(ppm) £ S.E.M.

NPC: National Pharmaceutical Control Bureau

MOH: Ministry of Health Malaysia

Note: Values were presented as Mean Element Concentration
(ppm) £ S.EM

NPC: National Pharmaceutical Control Bureau

MOH: Ministry of Health Malaysia
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Both RL and WL extracts show high amount of Pb

which are 2.07 £+ 0.08 ppm and 3.24 + 0.05 ppm

respectively. As RL showed highest amount of As,

WL extract showed highest amount of Hg and Pb

than the rest of the extracts.

Acute Toxicity Testing

Histological Examinations (Liver & Kidney)
The rats were treated with extracts (5, 50

and 500 mg/kg) and histological examinations of

liver and kidney were observed, and the results
showed no obvious damage of organ tissue samples
treated with 500 mg/kg (H: Hepatocytes, L: Liver
Lobules, S: Sinusoids; T: Renal Tubules, BS:
Bowman’s Space, RC: Renal Corpuscles).

Liver function test was done consisting the
detection of Alanine transaminase (ALT), Alkaline
phosphatase (ALP) and Aspartate aminotransferase
(AST) activities in blood serum of rats. The values
are shown in Table 5(a)-(c) below.

Fig. 1(a). Representatife of histology of rat liver tested with 500 mg/kg RF
extract showing normal liver: H&E, x100.

Fig. 1(b). Representative Histology of rat kidney tested with 500 mg/kg RF
extract showing normal kidney: H&E, x100
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Effect of Extracts on Body Temperature of
Normal Rats

The effects of the ethanol extracts of
H.rosa-sinensis(red) and H. rosa-sinensis var. Alba
(white) on the normal body temperature in rats
are shown in Table 6. The results are expressed
as mean rectal temperatures (mean + SEM) for

67

different treatment extracts (RF5, WF5, RL5, WLS5,
RF50, WF50, RL50 and WL50), at a specific time
intervals that is from 0 hr (normal state) until 24 hr.
It was found that Ibuprofen at doses of 100 mg/kg
body weight caused significant reduction of body
temperature at the 1* hour following administration
and no significant decrease in temperature at other

Control group (RF dose 0 mg/kg), Reference Drug  times.

group (Ibuprofen 100 mg/kg), and 8 groups of

Table 5(a). Effect of various concentration of leaves and flowers ethanol extracts of H.
rosa-sinensis(red) and H. rosa-sinensis var. Alba (white) on plasma level of Alanine
transaminase (ALT) in rat.

H. rosa-sinensis (red) H. rosa-sinensis var. Alba (white)

Concentration Flower Leaf Flower Leaf

0 0.88 = 0.08* - - -

5 0.89 £+ 0.06* 0.73 £ 0.07% 0.89 + 0.06* 0.83 + 0.04»
50 0.90 £ 0.13 0.93 + 0.03 0.88 = 0.06° 0.82 + 0.06*
500 0.74 £ 0.07* 0.95 £ 0.11%x 1.08 £ 0.13% 0.86 + 0.05*

Note: Data were presented as mean =+ standard error mean (SEM) in IU/L; n=5
®; Comparison of means between columns significant at p<0.05
»: Comparison of means between rows significant at p<0.05

Table 5(b). Effect of various concentration of leaves and flowers ethanol extracts of H. rosa-sinensis(red)
and H. rosa-sinensis var. Alba (white) on plasma level of Alkaline phosphatase (ALP) in rat.

H. rosa-sinensis(red) H. rosa-sinensisvar. Alba (white)

Concentration Flower Leaf Flower Leaf

0 294.35 + 6.56° - - -

5 277.28 £ 5.69* 277.54 +27.36% 300.96 + 20.87* 290.82 + 11.28
50 286.02 £ 7.61* 307.00 + 4.46> 284.00+ 6.68* 290.34 + 24.55>
500 289.21 + 16.06* 287.66 + 6.50* 292.95 + 10.48* 259.09 + 10.40%

Note: Data were presented as mean + standard error mean (SEM) in IU/L; n=5
®: Comparison of means between columns significant at p<0.05
w: Comparison of means between rows significant at p<0.05

Table 5(c). Effect of various concentration of leaves and flowers ethanol extracts of H.
rosa-sinensis(red) and H. rosa-sinensis var. Alba (white) on plasma level of Aspartate
aminotransferase (AST) in rat

H. rosa-sinensis(red) H. rosa-sinensisvar. Alba (white)

Concentration Flower Leaf Flower Leaf

0 1.94 +0.11* - - -

5 1.91+£0.17* 1.81 £ 0.04* 1.76 £ 0.03* 2.01 £0.10%
50 1.98 +£0.07* 1.72 £ 0.04b* 1.73 £ 0.05* 1.75 + 0.06*
500 1.75 £0.03 1.73 £ 0.08* 1.92 £0.11% 1.97 £+ 0.04*

Note: Data were presented as mean + standard error mean (SEM) in pg/ml; n=35
: Comparison of means between columns significant at p<0.05
w: Comparison of means between rows significant at p<0.05
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All extracts at doses 5 mg/kg and 50 mg/
kg body weight administered to normal rats showed
no significant lowering of body temperature with
no significant difference between variant of H.
rosa-sinensis.

Brewer’s Yeast-Induced Pyrexia Test

The subcutaneous injection of yeast
suspension markedly elevated the rectal temperature
at the 19%hr after administration. Results of the
antipyretic effect of the extracts were displayed
in Table 7 at a specific time interval that is from
0 hr (normal state) until 24%hr whereas 19%hr is
the peak temperature for pyrexia. Treatment with
extracts at doses 5 mg/kg and 50 mg/kg body
weight decreases the rectal temperature of the rats
in a dose dependent manner. The anti-pyretic effect
started as early as 1* hr.

In treatment time, after the subcutaneous
injection of 20% BY w/v suspension (10ml/kg)
in control group (RF dose 0 mg/kg) induced a
progressive increase in rectal temperature by
4.05%, from 0 hr (38.04 £ 0.07°C) to 19"hr (39.58
+ 0.14°C). The control group showed significant
increase (p<0.05) in rectal temperature at 19" to
24" Treatment with Ibuprofen shows significant
reducing in rectal temperature when compared
to control (RF dose 0 mg/kg) from the 1*hr of
administration until the 5™ hr.

Treatment by dose 5 mg/kg RF showed no
significant antipyretic effect on lowering the rectal
temperature when compared to control (RF dose 0
mg/kg). However, treatments with 50 mg/kg dose
RF only showed significant lowering (p<0.05) on
rectal temperature starting on the 1% until the 2"hr
after administration when compared to control
group but none at other times. Ibuprofen treated
group significantly reducing the rectal temperature
from the 1%hr of administration and remained until
the 5"hr after (time 20 hr until 24 hr).

Treatment with WF surprisingly revealed a
significant effect on reducing the rectal temperature
(p<0.05) for both 5 and 50 mg/kg doses. The
antipyretic effect started from the first hour after
its administration of both doses WF on BY-induced
pyrexia rats. Both shown significant effect at all
time except for 22 hr of 5 mg/kg WF treated,
and the last hour (24 hr) of 50 mg/kg WF treated
group when compared to control (RF dose 0 mg/
kg) group. Moreover, when looking at all the times
of treatments of these 3 treatment groups, all of

the temperatures from time 20 hr to the last 24 hr
showed no significant difference (p>0.05) between
all of the times. In conclusion, the potency of dose
50 mg/kg of WF can be compared to as ibuprofen
in the antipyretic effect on reducing the rectal
temperature of pyrexia rats.

On the other hand, the data analysis of
RL treatments (dose 5 and 50 mg/kg) showed no
significant effect in reducing the rectal temperature
except for the first hour after administration of
50 mg/kg RL only which is 38.96 + 0.14°C when
compared to control (RF 0 mg/kg) 39.64 + 0.07°C
at the same time.

Treatment with WL showed no significant
(p>0.05) antipyretic effect at all times after 5 mg/
kg WL administered to the pyrexia rats. However,
at higher dose, 50 mg/kg WL showed antipyretic
effect at the 1 (20 hr) and 2™hr (21 hr) after it has
been administered when compared to control (RF
dose 0 mg/kg) group.

DISCUSSION

The results of phytochemical screening
of both H.rosa-sinensis L. and H.rosa-sinensisvar.
Alba flower and leaf ethanol extracts showed
presence of flavanoids and saponins. As we know,
flavonoids and saponins are two compounds that
can contribute in anti-pyretic activity. Both saponins
and flavonoids have found wideapplications in the
fields of medicine, pharmacy and food industries
as pharmacologically active principles (Schopke
and Hiller, 1990).

Heavy metal screening for the leaf of
both H.rosa-sinensis L. and H.rosa-sinensis var.
Albacontained high concentration of lead (2.07
+ 0.08 ppm and 3.24 + 0.05 ppm respectively).
However, the values were considered safe as
compared to maximum limit of lead (10.0 ppm) in
traditional medicine products set by Revision Drug
Registration Guidance Document (2012). These
might be due to long term exposure of leaf to the
environment rather than freshly blooming flower.
Location of leaf of H.rosa-sinensis var. Albaalong
roadside might contribute to high concentration
of lead than leaf of H.rosa-sinensis L. Thus, the
vehicles usage of leaded petrol can be the main
reason of accumulation of lead in the leaf of H.rosa-
sinensis var. Alba along roadside.

The use of lead as a petrol additive
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hasbeen a disaster for public health.Leaded petrol
contributed as the main cause of lead exposurethan
other sources worldwide.By contaminating air,
dust, soil, drinkingwaterand food crops, it has
causedharmfully high human blood lead level
(BLL), especially in children (Organisation for
Economic Cooperation & Development/United
Nations Environment Program, 1999). Recent
National Health and Nutrition Survey data on lead
exposure in the United States indicates that the
average of BLL in the population is 1.6 ig/dL and
1.9 pg/dL in children 1-5 years of age (CDC, 2004
(A)).

Natural remedies are believed to be free
of toxic effects and health risks. Nevertheless,
ethnic remedies had been proven to contain lead
and other heavy metals also toxic substances.
Certain branches of ayurvedicmedicines contain
heavy metals because the metals are thought tohave
therapeutic benefits for particular ailments. As
been reported to Centre of Disease Control and
Prevention (CDC), traditional remediescontained
lead (Roche ef al., 2005; Muziet al., 2005; CDC,
2004 (B); 1981; 1982; 1983 (A) 1983 (B); 1984;
1989; 1993; 1999;2002; 2005). In2004, three
cases of lead poisoning by ayurvedic medicines
were reported to CDC (CDC, 2004(B)). Thus,
lead detection in leaf of both H.rosa-sinensis L.
and H.rosa-sinensis var. Alba might be due to its
naturally contained of lead. However, these high
values detection were still under the maximum
limit which can lead to lead poisoning.

Lead is toxic to multiple organ systems
even at low levels considered as safe. Small
amounts of heavy metals are common in our
environment and diet even necessary for good
health (International Occupational Safety and
Health Information Centre, 1999; Roberts, 1999)
but great amounts of them will contribute to
acute or chronic toxicity (poisoning). Toxicity of
heavy metals will occur as they are unable to be
metabolized by the body thus accumulated in the
soft tissues. Heavy metals may enter the human
body through food, water, air, or absorption
through the skin in agriculture, manufacturing,
pharmaceutical, industrial, or residential settings
(Roberts, 1999).

In fetus and infant, lead can cross the
placenta and penetratethe blood-brain barrier.
Thus bring loss of intelligence anddisruption of

behavior and effectsare permanent and untreatable.
According to Lanphearet al. (2000), lead can
bring harm to the infant brain even at blood levels
as low as 5 i/dl. Acutely, leadaccumulates in the
proximal renal tubules, causing aminoaciduriaand
renal glycosuria due to diminished reabsorptionas
well as hyperuricaemia secondary to diminish rate
secretion and inhibition of guanine aminohydrolase
by lead (Pollock and Ibels, 1988). Chronic lead
exposure caused progressive tubularatrophy and
interstitial fibrosis. The consequences include
chronic renal insufficiency with benignurinary
sediment, contracted kidneys and hypertension
(Marsden, 2003).

Acute toxicity testing using the fixed-dose
procedure was proposed by the British Toxicology
Society in 1984 to reduce the number of animals
used in acute toxicity testing and to avoid lethality
as an endpoint where possible and later was adopted
by the OECD in 1992. Rather than using lethality,
the FDP relies on clear toxic signs observed at a
number of fixed dose levels that are applicable
to the cut-off points in the European Economic
Community (EEC) acute toxicity classification
system (Lipnicketal., 1995).

The result of 500mg/kg of test extracts
administered to the rats showed only evident
toxicity with no mortality. As mentioned by
Whitehead and Curnow (1992), evident toxicity is
a general term describing clear signs of compound-
related toxicity, but not such as to cause very severe
pain, distress or mortality. Therefore dose of test
extracts were stopped at 500mg/kg as the dose was
categorized as unclassified and therefore used to
determine testing dose (via ratio calculation).

The organs (liver and kidney) of the rats
histologically showed no sign of tissue damage 14
days after the extracts were administered. It was
also confirmed by liver function test (AST, ALP
and ALT) showed no significant value (p>0.05)
compared to normal of each enzyme and between
doses. Based on the results, it is safe to assume that
the ethanolic extracts of flower and leaf of H.rosa-
sinensis L. and H.rosa-sinensis var. Albaare not
harmful.

The ethanolic extracts were administered
to treat fever in rats. Fever or pyrexia is a
complex and non-specific hostdefense response
to invasion by infectious pathogens; as such
it is not per se injurious to theafflicted host.
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It develops in combination with activation of
various physiologic, autonomic, immunologic, and
behavioral mechanisms. Fever is not uniquely a
signof infection,as it may result from non-infectious
diseases, as in stress, autoimmune,neoplastic and
granulomatous disorders.

Since there are many factors to be
considered, it is not easy to identify the role of a
single mediator in the development of pyrexia. The
febrile response in classical model of pathogenesis
is mediated by the release of pyrogenic cytokines
like IL-14, IL-6 and TNF-a into the bloodstream
and acts on central nervous system (CNS)
which increases the synthesis of PGE, near pre-
optic hypothalamus area thereby triggering the
hypothalamus to elevate the body temperature
(Spacer and Breder, 1994) in response to exogenous
pyrogens. The degree of febrile response is
different regarding the etiology of fever and also
varies with the species of animals.

The current study consisted of model
of BY-inducedpyresis for better characterization
of the anti-pyretic activity of the extracts. Anti-
pyretic such as Ibuprofen is known to reduce fever
by depressing inflammatory messages at both
peripheral sites of tissue inflammation and within
the CNS thermoregulatory sites. These agents
suppressed peripheral production of pyrogenic
cytokines such as TNF-a and IL-1&, while lowering
the thermoregulatory set point by blocking central
COX production of PGE, (Aronoff, 2001). In some
cases, antipyretics can slightly lower the normal
temperature as seen in normal temperature rats test
(Table 6).

BY is an exogenous pyrogen, where
systemic injection into rats induced the formation
of endogenous pyrogens such as IL-14 and TNF-4.
This endogenous pyrogen will induced the synthesis
of prostaglandins to alter the thermoregulatory set
point, causing body to initiate heat-promoting
mechanism.

BY model induced both TNF-4 and
PLA, (PGs synthesis) (Kluger, 1991). Ibuprofen
at dosage 100 mg/kg significantly reduced the
pyresis induced by BYby blocking TNF-4 and
PGs synthesis. 50 mg/kg H. rosa-sinensis (red)
flower,5 mg/kg and 50 mg/kg H. rosa-sinensis
var. Alba (white)significantly (p<0.05) inhibited
the BY pyresis model. Analysis showed significant
difference (p<0.05) in variants, parts and doses in

treatments. As mentioned by Souza et al. (1992),
flavonoids are known to possess anti-pyretic
and anti-inflammatory properties and flavonoid
compounds have been detected from the extracts
and it might therefore be responsible for the anti-
pyretic effect of the extracts.

Main goal in treating pyrexia is to
prevent the body’s temperature from going too
high. NSAIDs are commonly prescribed to
moderate or eliminate the discomfort level of
afflicted patients in the treatment of pain, fever and
inflammation. NSAIDs as non-selective inhibitors
of COX enzyme, act on both COX-1 and COX-2
isoenzymes. There are beneficial and detrimental
effects of NSAIDs with their ability to inhibit
PGs synthesis through a directblockage of COX,
where COX-1 is important for normal physiologic
functions and the COX-2 is induced by various
inflammatory stimuli (Sheeba and Asha, 2009).

Since it was clear that most antipyretics
drug work by inhibiting the COX enzyme and
reducing the levels of PGs (Aronoff and Neilson,
2001), the BY-induced pyrexia rat model was
employed to investigate the antipyretic properties
of H. rosa-sinensis ethanol extract.

Ibuprofen is a non-selective COX
inhibitor possessing anti-inflammatory, antipyretic
and analgesic properties. Ibuprofen has been use
as over-the-counter (OTC) drugs with the best
tolerated drug of its class for pain relief without
any obvious major health issues. Adverse reactions
to ibuprofen are dose and duration dependent;
it is as effective as aspirin and more effective
than paracetamol. Ibuprofen have the least risk
of gastrointestinal complications compared with
other NSAIDs and is considered relatively benign
in overdose (Moore, 2007).

The present studies showed that the
intraperitoneal administration of ethanol extracts,
especially H. rosa-sinensis var. Alba (white) did
contributed in the antipyretic properties to a certain
degree of extent. 50 mg/kg of H. rosa-sinensis var.
Alba (white) flower extract decreased the rectal
temperature in BY-induced pyrexia test until the
time of 24™ hour. Although the extracts may be
beneficial in management of fever, a much in-
depth studies are still needed to further determine
and confirm the pharmacodynamic of the active
compounds.

Further studies involving the purification



72 AZIZ et al., Biomed. & Pharmacol. J, Vol. 14(1), 61-74 (2021)

of the chemical constituents of the plant and
investigations of the mechanism of action may
result in the development of a potent antipyretic
agent with high efficacy and better therapeutic
index. Nevertheless, the results from this initial
study provide the basis for further investigation
and isolation of the biologically active component.

CONCLUSION

The results of this study have indicated
the antipyretic potential H. rosa-sinensisL. and
H. rosa-sinensis var. Alba extracts.Therefore the
results suggest the probability for its therapeutic
effectiveness as plant-based antipyretic agent as
claimed by traditional medicine practitioners of
our local community. This study also suggests
that flower of H. rosa-sinensis can be taken as
prophylactic to prevent pyrexia. This provides
an alternative way to overcome the side effects
produced by chemically synthesize pharmaceutical
drugs. For example, prolonged use of NSAIDs has
detrimental gastrointestinal complications.
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