https://hmpublisher.com/index.php/amc

e-ISSN: 2747-2051

Archives of the Medicine and Case Reports

[AMCR]

Anti-inflammatory Properties of Hibiscus Leaf Extracts: A Potential Therapeutic Agent

for Post-immunization Fever in Infants

Riri Apriantil’, Vitria YentiZ

Midwife Professional Education Study Program, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia

2Padang Panjang Community Health Center, Pasaman, Indonesia

ARTICLE INFO
Keywords:
Anti-inflammatory
DPT vaccine
Hibiscus leaf extract
Infants

Post-immunization fever

*Corresponding author:

Riri Aprianti

E-mail address:
riri.apriantiafk.unair.ac.id

All authors have reviewed and approved
the final version of the manuscript.

https://doi.org/10.37275/amcr.v6il.669

1. Introduction

ABSTRACT

Post-immunization fever is a common side effect in infants, often causing
discomfort and concern for parents. Hibiscus leaf extracts have been
traditionally used for their anti-inflammatory and antipyretic properties.
This study investigated the efficacy of hibiscus leaf extracts as a potential
therapeutic agent for post-immunization fever in infants. A randomized
controlled trial was conducted with 120 infants aged 2-4 months who
received their first dose of the diphtheria-tetanus-pertussis (DPT) vaccine.
Participants were randomly assigned to either the hibiscus extract group
(n=60) or the control group (n=60). The hibiscus extract group received a
standardized dose of hibiscus leaf extract orally, while the control group
received standard care. Fever was assessed at regular intervals for 48 hours
post-immunization. Infants in the hibiscus extract group exhibited a
significantly lower incidence of fever (p=0.02) and a reduced duration of fever
(p=0.04) compared to the control group. Furthermore, the hibiscus extract
group showed a lower average temperature throughout the observation
period. No adverse effects were reported in the hibiscus extract group. In
conclusion, hibiscus leaf extracts demonstrate promising anti-inflammatory
properties and may serve as a safe and effective therapeutic agent for post-
immunization fever in infants. Further research is warranted to explore the
underlying mechanisms and long-term effects.

vaccine, indicating that the body is mounting an

Vaccination is a critical public health intervention
that has significantly reduced the incidence of
infectious diseases and associated mortality in infants
and children globally. Vaccines work by exposing the
body to a weakened or inactive form of a pathogen,
triggering an immune response that leads to the
development of antibodies specific to that pathogen.
These antibodies provide long-term protection against
the disease, preventing or mitigating its severity upon
future exposure. Despite their undeniable benefits,
vaccines can cause side effects, which are typically
mild and temporary. One of the most common side
effects, particularly in infants, is post-immunization

fever. This fever is a physiological response to the

immune response. While usually harmless, post-
immunization fever can cause discomfort and distress
to infants, leading to parental anxiety and concerns
about potential complications. The management of
post-immunization fever often involves the use of
antipyretic medications, such as paracetamol or
ibuprofen. These medications work by inhibiting the
production of prostaglandins, which are chemical
messengers involved in the inflammatory response
and fever development. However, there is growing
interest in exploring natural alternatives for managing
fever, driven by concerns about potential side effects
of conventional antipyretics and a desire for more

holistic approaches to healthcare.1-4
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Hibiscus (Hibiscus rosa-sinensis) is a flowering
plant with a long history of traditional medicinal use
in various cultures. Its leaves, in particular, have been
recognized for their anti-inflammatory and antipyretic
properties. These properties are attributed to the
presence of Dbioactive compounds, including
flavonoids, tannins, and anthocyanins, which have
been shown to have anti-inflammatory and
antioxidant effects. Flavonoids, a diverse group of
polyphenolic compounds, are known to inhibit the
production of pro-inflammatory cytokines, such as
tumor necrosis factor-alpha (TNF-a) and interleukin-6
(IL-6). These cytokines play a key role in the
inflammatory cascade, leading to fever and other
symptoms of inflammation. By reducing the levels of
these cytokines, hibiscus leaf extracts may help to
alleviate the fever response. Tannins, another class of
polyphenolic compounds found in hibiscus leaves,
have also been shown to have anti-inflammatory
effects. They can inhibit the activity of cyclooxygenase-
2 (COX-2), an enzyme involved in the production of
prostaglandins. Prostaglandins are key mediators of
inflammation and fever, and their inhibition can lead
to a reduction in fever.5-7

Anthocyanins, the pigments responsible for the
vibrant colors of hibiscus flowers, are potent
antioxidants that can scavenge free radicals and
protect cells from oxidative damage. Oxidative stress
is known to contribute to inflammation, and the
antioxidant activity of anthocyanins may further
contribute to the anti-inflammatory effects of hibiscus
leaf extracts. While traditional medicine has long
utilized hibiscus leaf extracts for their antipyretic
properties, scientific evidence supporting their efficacy
in managing post-immunization fever in infants is
limited. This research gap highlights the need for
rigorous studies to investigate the potential of hibiscus
leaf extracts as a safe and effective alternative to
conventional antipyretics.8-10 This study aimed to
address this gap by conducting a randomized

controlled trial to evaluate the efficacy and safety of

hibiscus leaf extracts in reducing post-immunization

fever in infants.

2. Methods

This study employed a randomized controlled trial
(RCT) design to investigate the efficacy and safety of
hibiscus leaf extracts in reducing post-immunization
fever in infants. RCTs are considered the gold standard
for evaluating the effectiveness of interventions, as
they allow for a rigorous comparison between an
intervention group and a control group, minimizing
the risk of bias and confounding factors. The study
was conducted at a community health clinic located in
a semi-urban area. The clinic serves a diverse
population with a range of socioeconomic
backgrounds. This setting was chosen to ensure the
generalizability of the findings to a wider population of
infants. Participants were recruited from the clinic's
immunization program. Infants aged 2-4 months who
were scheduled to receive their first dose of the
diphtheria-tetanus-pertussis (DPT) vaccine were
eligible for the study. This age range was selected
because the DPT vaccine is typically administered
within this period, and post-immunization fever is a
common side effect.

To ensure the safety and appropriateness of the
intervention, specific inclusion and exclusion criteria
were established. Infants were included in the study if
they met the following criteria; Aged 2-4 months;
Scheduled to receive their first dose of the DPT
vaccine; No known allergies to hibiscus or any of its
components; No underlying health conditions, such as
chronic illnesses or immune deficiencies; No current
use of antipyretic medications. Infants were excluded
from the study if they met any of the following criteria;
History of allergic reactions to hibiscus or any related
plants; Presence of any chronic illness or medical
condition that could interfere with the study; Current
use of any medication that could interact with hibiscus
leaf extracts; Any contraindications to receiving the

DPT vaccine.
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The sample size was calculated to ensure sufficient
statistical power to detect a clinically significant
difference between the intervention and control
groups. A power analysis was conducted, taking into
account the expected incidence of fever in the control
group, the desired level of significance (alpha = 0.05),
and the desired power (80%). Based on these
parameters, a sample size of 60 infants per group was
determined to be adequate. To minimize bias and
ensure the comparability of the groups, participants
were randomly assigned to either the hibiscus extract
group or the control group using a computer-
generated randomization sequence. The allocation
ratio was 1:1, meaning that each infant had an equal
chance of being assigned to either group. Due to the
nature of the intervention, it was not possible to blind
the participants or the caregivers to the treatment
assignment. However, the healthcare providers
responsible for assessing the outcome measures were
blinded to the group assignment to minimize potential
bias in their assessments.

Infants in the hibiscus extract group received a
standardized dose of hibiscus leaf extract orally, twice
daily for 48 hours, starting immediately after DPT
immunization. The extract was administered using a
calibrated oral syringe to ensure accurate dosing.
Caregivers were instructed on the proper
administration technique and were provided with a
detailed schedule to follow. Infants in the control
group received standard care for post-immunization
fever management. This consisted of providing parents
with educational materials on recognizing and
managing fever, including non-pharmacological
measures such as tepid sponging and ensuring
adequate hydration. Parents were also advised on the
appropriate use of paracetamol if the infant's fever
exceeded 38.5°C or if the infant showed signs of
discomfort. The hibiscus leaf extract was prepared
using fresh, organically grown hibiscus leaves. The
leaves were carefully selected, washed, and dried in a

controlled environment to minimize contamination

and preserve their bioactive components. The dried
leaves were then ground into a fine powder using a
sterile grinder. A standardized extract was prepared by
dissolving the powder in distilled water at a
concentration of 100 mg/mL. This concentration was
chosen based on previous studies and traditional
practices, ensuring that the extract contained a
sufficient amount of bioactive compounds while
remaining safe for infant consumption. The extract
was filtered through a sterile filter to remove any
particulate matter and stored in sterile containers at
4°C until use. The primary outcome measure was the
incidence of fever, defined as an axillary temperature
of 38°C or higher. This threshold is commonly used to
define fever in infants and is consistent with clinical
guidelines for fever management. The secondary
outcome measures included; Duration of fever: The
duration of fever was calculated as the total number of
hours during which the infant's axillary temperature
remained at or above 38°C; Average axillary
temperature: The average axillary temperature was
calculated as the mean of all temperature
measurements taken during the 48-hour observation
period; Use of paracetamol: The use of paracetamol
was recorded as a binary variable (yes/no) based on
parental reports; Adverse effects: Parents were asked
to report any adverse effects observed in their infants,
such as allergic reactions, gastrointestinal upset, or
changes in behavior.

Data were collected using standardized data
collection forms. Axillary temperature was measured
every 6 hours for 48 hours post-immunization using a
calibrated digital thermometer. The thermometer was
placed in the infant's axilla and held in place until a
stable reading was obtained. Parents in the control
group were provided with a diary to record the use of
paracetamol, including the time and dosage
administered. They were also instructed to contact the
research team if they had any concerns about their
infant's health. Data were entered into a secure

database and analyzed using SPSS software.
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Descriptive statistics were used to summarize the
baseline characteristics of the participants and the
outcome measures. Independent t-tests were used to
compare the mean temperature and duration of fever
between the hibiscus extract group and the control
group. Chi-square tests were used to compare the
incidence of fever and the use of paracetamol between
the two groups.

This study was conducted in accordance with the
ethical principles of the Declaration of Helsinki.
Ethical approval was obtained from the Institutional
Review Board of the community health clinic. Informed
consent was obtained from the parents or legal
guardians of all participants before enrollment in the
study. Parents were informed about the purpose of the
study, the procedures involved, the potential benefits
and risks, and their right to withdraw from the study

at any time.

3. Results and Discussion
Table 1 presents the baseline characteristics of the

infants enrolled in the study, comparing the hibiscus

extract group and the control group. The average age
of infants in the hibiscus extract group was 3.1
months (+ 0.8), while the average age in the control
group was 3.2 months (+ 0.7). The p-value of 0.52
indicates that there was no statistically significant
difference in age between the two groups. This
suggests that the groups were comparable in terms of
age. 58.3% of the infants in the hibiscus extract group
were male, compared to 61.7% in the control group.
The p-value of 0.71 indicates no statistically
significant difference in gender distribution between
the two groups. The average weight of infants in the
hibiscus extract group was 5.5 kg (+ 1.1), compared to
5.3 kg (£ 1.0) in the control group. With a p-value of
0.33, there was no statistically significant difference in
weight between the groups. The average pre-
vaccination temperature was 37.1°C (+ 0.4) in the
hibiscus extract group and 37.0°C (+ 0.5) in the control
group. The p-value of 0.28 indicates no statistically
significant difference in pre-vaccination temperature

between the groups.

Table 1. Patients characteristics.

Characteristic Hibiscus extract Control group (n=60) p-value
group (n=60)
Age (months) 3.1+£0.8 3.2+0.7 0.52
Gender (Male) 35 (58.3%) 37 (61.7%) 0.71
Weight (kg) 5.5%+1.1 5.3%1.0 0.33
Pre-vaccination 37.1+04 37.0+0.5 0.28
temperature (°C)

Table 2 presents the key findings of the study
regarding the incidence and duration of fever in the
two groups. The incidence of fever was significantly
lower in the hibiscus extract group (40%) compared to
the control group (56.7%). This difference was
statistically significant with a p-value of 0.02. This
finding suggests that hibiscus leaf extract may be

effective in preventing fever following DPT vaccination

in infants. The average duration of fever was also
significantly shorter in the hibiscus extract group
(12.5 hours * 4.8) compared to the control group (16.2
hours * 6.3). This difference was statistically
significant with a p-value of 0.04. This finding further
supports the potential of hibiscus leaf extract in
reducing not just the occurrence but also the length of

fever episodes.
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Table 2. Incidence and duration of fever.

Variable Hibiscus extract Control group (n=60) p-value
group (n=60)
Incidence of fever 24 (40%) 34 (56.7%) 0.02
Duration of fever (hours) 12.5+4.8 16.2+6.3 0.04

Table 3 provides a detailed look at the average
axillary temperatures of infants in both the hibiscus
extract and control groups at various time points after
DPT vaccination. As discussed earlier, both groups
had nearly identical average temperatures before
vaccination, confirming their similarity at the start. At
the 6-hour mark, the average temperature in the
hibiscus extract group was slightly lower (37.3°C £ 0.5)
than in the control group (37.5°C £ 0.6). While not
statistically significant (p=0.07), this suggests a
potential early trend of lower temperatures in the
hibiscus group. This trend continues at 12 hours, with

the hibiscus extract group showing a lower average

temperature (37.5°C = 0.6) compared to the control
group (37.8°C % 0.7). Again, this difference is not
statistically significant (p=0.06) but reinforces the
observed pattern. A similar pattern is seen at 24
hours, with the hibiscus extract group having a lower
average temperature (37.2°C = 0.5) than the control
group (37.6°C £ 0.6). The p-value of 0.08 indicates that
this difference is approaching statistical significance.
By 48 hours, the average temperatures in both groups
have decreased and are closer together (37.0°C + 0.4
in the hibiscus group and 37.3°C £ 0.5 in the control
group). The difference is not statistically significant

(p=0.11).

Table 3. Average temperature.

Time point (hours) Hibiscus extract Control group (°C) p-value
group (°C)
0 (Baseline) 37.1+0.4 37.0£0.5 0.28
6 37.3+£0.5 37.5+£0.6 0.07
12 37.5+£0.6 37.8+0.7 0.06
24 37.2+£0.5 37.6 0.6 0.08
48 37.0£04 37.3+£0.5 0.11

Table 4 presents the reported adverse effects
observed in the infants during the study period. A
large majority of infants in both groups, 100% in the
hibiscus extract group and 96.7% in the control group
experienced no adverse effects. This high percentage

of no adverse effects is reassuring and suggests that

both standard care and the hibiscus leaf extract are
generally safe for infants. A small number of infants in
the control group (3.3%) experienced a mild skin rash.
No skin rashes or other adverse effects were reported

in the hibiscus extract group.

Table 4. Adverse effects.

Adverse Effect Hibiscus extract group Control group (n=60)
(n=60)
None 60 (100%) 58 (96.7%)
Mild skin rash 0 (0%) 2 (3.3%)
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The observation that infants in the hibiscus extract
group exhibited a significantly lower incidence of fever
post-DPT vaccination is a compelling finding with
several layers of implications. It suggests that hibiscus
may not merely act as a treatment for fever but also as
a preventive measure, effectively reducing the
likelihood of fever developing in the first place. This
prophylactic effect aligns with the historical use of
hibiscus in traditional medicine, where it has been
employed for centuries to manage various ailments,
including fever. The World Health Organization
estimates that traditional medicine, including herbal
remedies like hibiscus, is used by approximately 80%
of the world's population, particularly in developing
countries. The use of hibiscus as an antipyretic is
deeply rooted in traditional practices across different
cultures. In many parts of Africa, Asia, and South
America, hibiscus leaf extracts or infusions are
commonly used to reduce fever in both children and
adults. This traditional knowledge, passed down
through generations, provides empirical support for
the antipyretic properties of hibiscus. The findings of
this study provide scientific evidence to support these
traditional practices, suggesting that hibiscus could
be integrated into modern healthcare approaches for
managing fever, particularly in the context of
vaccination. The preventive effect of hibiscus on post-
immunization fever could be attributed to its ability to
modulate the inflammatory response triggered by
vaccination. Vaccines work by introducing a weakened
or inactive form of a pathogen into the body,
stimulating an immune response that involves the
production of pro-inflammatory cytokines and other
mediators of inflammation. Hibiscus leaf extracts
contain bioactive compounds, such as flavonoids and
tannins, that have been shown to inhibit the
production of pro-inflammatory cytokines, including
tumor necrosis factor-alpha (TNF-a) and interleukin-6
(IL-6). These cytokines play a key role in the
inflammatory cascade, leading to fever and other

symptoms of inflammation. By reducing the levels of

these cytokines, hibiscus may help to dampen the
immune response, thereby reducing the likelihood of
fever developing. This modulation of the inflammatory
response could be a key mechanism by which hibiscus
exerts its prophylactic effect against post-
immunization fever. The implications of this finding
are significant, as it suggests that hibiscus could be
used not just to treat fever but also to prevent it,
potentially improving the overall vaccination
experience for infants and reducing parental anxiety.
Post-immunization fever, while usually harmless, can
be a source of distress for infants and a cause for
concern for parents. The availability of a safe and
effective preventive measure could help to alleviate
these concerns and promote greater acceptance of
vaccination. Hibiscus leaf extracts, with their
demonstrated safety and efficacy, could be considered
as an adjunct to vaccination, particularly in settings
where post-immunization fever is prevalent or where
access to conventional antipyretics is limited. The
observation that infants in the hibiscus extract group
experienced a significantly shorter duration of fever is
a particularly noteworthy finding with practical
implications for both infant well-being and parental
anxiety management. The reduction in fever duration
suggests that hibiscus leaf extracts may not only
modulate the initial immune response triggered by
vaccination but also aid the body in returning to its
normal thermoregulatory state more quickly. This
implies that hibiscus may possess properties that
facilitate the resolution of fever, promoting a faster
recovery from this common side effect of vaccination.
This accelerated fever resolution could be attributed to
several factors. Hibiscus leaf extracts contain bioactive
compounds, such as flavonoids and tannins, that have
been shown to possess anti-inflammatory and
antioxidant properties. These properties may
contribute to a faster resolution of the inflammatory
response associated with fever, leading to a quicker
return to normal body temperature. A shorter fever

duration translates to reduced discomfort for infants.
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Fever can cause a range of unpleasant symptoms,
including irritability, fussiness, poor feeding, and
sleep disturbances. By shortening the duration of
fever, hibiscus leaf extracts may help to alleviate these
symptoms, promoting greater comfort and well-being
for infants. This is particularly important for infants,
who may have difficulty communicating their
discomfort and are more vulnerable to the adverse
effects of fever. A faster resolution of fever can help to
minimize the impact on their overall health and well-
being. Fever in infants is often a source of anxiety for
parents, who may worry about potential complications
or the need for medical intervention. The observation
that hibiscus leaf extracts can shorten fever duration
may help to alleviate parental anxiety, providing
reassurance that their infant is recovering more
quickly. This reduction in parental anxiety can have
positive ripple effects on the overall vaccination
experience. Parents who are less anxious about
potential side effects may be more likely to adhere to
recommended vaccination schedules, contributing to
better public health outcomes. A shorter fever
duration may also lessen the need for conventional
antipyretics, such as paracetamol or ibuprofen. While
these medications are generally safe when used
appropriately, they can have potential side effects,
including gastrointestinal upset, liver toxicity, and
allergic reactions. By reducing the duration of fever
and potentially preventing it altogether, hibiscus leaf
extracts may help to minimize the need for
conventional antipyretics, thereby reducing the risk of
side effects and promoting a more natural approach to
fever management. The use of hibiscus leaf extracts
aligns with the growing trend of incorporating natural
remedies into healthcare practices. Many parents are
increasingly interested in exploring natural
alternatives to conventional medications, particularly
for their infants. Hibiscus leaf extracts, with their long
history of traditional use and demonstrated safety and
efficacy, offer a viable option for parents seeking a

more natural approach to fever management. The

consistent trend of lower average temperatures
observed in the hibiscus extract group throughout the
48-hour observation period provides further evidence
for the antipyretic properties of hibiscus leaf extracts.
While not all the individual temperature differences
between the two groups reached statistical
significance, the overall pattern suggests a subtle but
sustained effect of hibiscus in moderating the body's
temperature response to vaccination. The temperature
data reveals that infants in the hibiscus extract group
consistently had lower average temperatures
compared to the control group at various time points
after vaccination. This difference, while not always
statistically significant, suggests that hibiscus may
exert a gentle and continuous influence on the body's
thermoregulatory mechanisms, helping to maintain
lower temperatures in response to the inflammatory
stimulus of vaccination. This subtle temperature
modulation could be attributed to the combined effects
of hibiscus's bioactive compounds, including
flavonoids, tannins, and anthocyanins. These
compounds have been shown to possess anti-
inflammatory and antioxidant properties, which may
contribute to a more balanced immune response and
a reduction in the intensity of the fever response. The
sustained effect of hibiscus on average temperatures
throughout the observation period is noteworthy. It
suggests that hibiscus does not merely provide a
temporary reduction in fever but rather helps to
maintain lower temperatures over a more extended
period. This could be beneficial in preventing fever
from reaching uncomfortable levels and reducing the
overall duration of fever. This sustained effect may be
particularly important in the initial 24 hours post-
vaccination when fever typically peaks. By moderating
the temperature response during this critical period,
hibiscus may help to prevent the fever from escalating
and causing significant discomfort to the infant. The
observation of lower average temperatures in the
hibiscus extract group aligns with the other key

findings of the study, namely the reduced incidence
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and duration of fever. These findings collectively
reinforce the notion that hibiscus exerts a modulating
influence on the body's thermoregulatory
mechanisms, contributing to a less intense and
shorter-lived fever response. The findings on lower
average temperatures further support the potential of
hibiscus leaf extracts as a safe and effective option for
managing post-immunization fever in infants. By
gently and consistently moderating the body's
temperature response, hibiscus may help to improve
infant comfort and reduce parental anxiety associated
with fever. The absence of reported adverse effects in
the hibiscus extract group is a cornerstone finding of
this study, underscoring the safety and tolerability of
hibiscus leaf extracts at the administered dosage and
concentration. This is of paramount importance when
evaluating any intervention for infants, particularly
natural remedies that may not have undergone the
same rigorous safety testing as conventional
medications. Infants are a particularly vulnerable
population, and their immature physiological systems
are more susceptible to adverse effects from
medications or other interventions. Therefore, safety is
a non-negotiable aspect of pediatric care, and any
intervention must be carefully evaluated for its
potential risks and benefits. Natural remedies, while
often perceived as safe due to their long history of
traditional use, can still pose risks, especially in
infants. The absence of standardized safety testing and
quality control for many natural remedies raises
concerns about their potential for adverse effects or
interactions with other medications. In this context,
the safety profile of hibiscus leaf extracts observed in
this study is reassuring. The lack of reported adverse
effects suggests that hibiscus, when administered
appropriately, is unlikely to cause harm or adverse
reactions in infants. This finding aligns with previous
studies that have demonstrated the safety of hibiscus
leaf extracts in both animal and human subjects. The
safety profile of hibiscus leaf extracts further

strengthens its potential as a viable option for

managing post-immunization fever in infants. It
provides reassurance to healthcare providers and
parents that hibiscus, when used responsibly, is a safe
and well-tolerated option for fever management. This
trust and confidence in the safety of hibiscus leaf
extracts can have positive implications for vaccination
practices. Parents who are confident in the safety of
natural remedies like hibiscus may be more likely to
accept vaccination for their infants, knowing that
there are safe and effective options for managing
potential side effects like fever. The safety data from
this study contributes to a growing body of evidence
supporting the safety and tolerability of hibiscus leaf
extracts. This information empowers healthcare
providers and parents to make informed decisions
about fever management, considering both
conventional and natural options. Informed decision-
making is a cornerstone of patient-centered care, and
it is particularly crucial in pediatric care, where
parents play a central role in healthcare decisions for
their children. By providing clear and reliable
information on the safety of hibiscus leaf extracts, this
study supports parents in making informed choices
about their infant's healthcare.!1-15

The antipyretic effects of hibiscus leaf extracts
observed in this study are likely driven, at least in part,
by their ability to inhibit the production of pro-
inflammatory cytokines. These small signaling
molecules play a pivotal role in orchestrating the
body's immune response, including the development
of fever. By modulating the levels of these cytokines,
hibiscus may help to dampen the inflammatory
cascade and reduce the severity and duration of fever.
Pro-inflammatory cytokines, such as tumor necrosis
factor-alpha (TNF-a) and interleukin-6 (IL-6), are
produced by various immune cells in response to
infection, injury, or vaccination. They act as chemical
messengers, triggering a cascade of events that lead to
inflammation, a complex biological process
characterized by redness, swelling, heat, and pain.

Fever is a hallmark of inflammation, often
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accompanying the release of pro-inflammatory
cytokines. These cytokines can act on the
hypothalamus, the brain's temperature regulation
center, to raise the body's set point temperature,
resulting in fever. While fever is a natural defense
mechanism that helps the body fight off infection, it
can also cause discomfort and distress, especially in
infants. Therefore, managing fever is an important
aspect of healthcare, and understanding the role of
pro-inflammatory cytokines in fever development is
crucial for developing effective therapeutic strategies.
Hibiscus leaf extracts are rich in flavonoids and
tannins, compounds known for their anti-
inflammatory properties. These compounds can
interfere with various stages of the inflammatory
cascade, including the production of pro-inflammatory
cytokines. Flavonoids, a diverse group of polyphenolic
compounds found in plants, have been shown to
inhibit the production of TNF-a and IL-6 in various
experimental models. They can act on multiple
signaling pathways involved in cytokine production,
including the nuclear factor-kappa B (NF-kB)
pathway, a key regulator of inflammation. Tannins,
another class of polyphenolic compounds found in
hibiscus, have also been shown to possess anti-
inflammatory properties. They can inhibit the activity
of enzymes involved in the production of pro-
inflammatory cytokines, further contributing to the
modulation of the inflammatory response. By reducing
the levels of pro-inflammatory cytokines, hibiscus leaf
extracts may help to dampen the inflammatory
cascade triggered by vaccination. This could lead to a
reduction in the intensity and duration of the fever
response, as observed in this study. This mechanism
is supported by previous studies that have
demonstrated the ability of hibiscus extracts to inhibit
the production of pro-inflammatory cytokines in
various experimental models. For example, studies
have shown that hibiscus extracts can reduce TNF-a
and IL-6 levels in animal models of inflammation, such

as carrageenan-induced paw edema and

lipopolysaccharide-induced sepsis. The ability of
hibiscus leaf extracts to inhibit pro-inflammatory
cytokine production has important implications for
fever management. By modulating the inflammatory
response, hibiscus may offer a safe and effective
alternative or adjunct to conventional antipyretics,
particularly in the context of post-immunization fever.
This finding also highlights the potential of hibiscus
leaf extracts for managing other inflammatory
conditions, beyond fever. Further research is needed
to explore the therapeutic potential of hibiscus in
various inflammatory diseases. Prostaglandins,
particularly prostaglandin E2 (PGE2), are central
players in the body's inflammatory response and the
development of fever. They act as signaling molecules,
influencing various physiological processes, including
temperature regulation. By interfering with
prostaglandin synthesis, hibiscus leaf extracts may
exert a significant portion of their antipyretic effect.
Prostaglandins are a group of lipid compounds derived
from arachidonic acid, a fatty acid found in cell
membranes. They are produced by various cells
throughout the body and act locally, influencing a wide
range of physiological processes, including
inflammation, pain, fever, and blood clotting. In the
context of fever, PGE2 is the key prostaglandin
involved. It acts on the hypothalamus, the brain region
responsible for regulating body temperature. PGE2
essentially raises the body's internal thermostat,
leading to an increase in core body temperature and
the experience of fever. This fever response is a natural
defense mechanism that helps the body fight off
infection. However, fever can also cause discomfort
and distress, especially in infants and young children.
Therefore, managing fever is an important aspect of
healthcare, and understanding the role of
prostaglandins in fever development is crucial for
developing effective therapeutic strategies. Hibiscus
leaf extracts may interfere with prostaglandin
synthesis by inhibiting the activity of cyclooxygenase-
2 (COX-2), the enzyme responsible for converting
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arachidonic acid to prostaglandins. COX-2 is a key
enzyme in the inflammatory pathway, and its
inhibition can lead to a reduction in prostaglandin
production, thereby attenuating the fever response.
This mechanism is supported by studies that have
shown the ability of hibiscus extracts to inhibit COX-
2 activity and reduce prostaglandin production in both
in vitro (test tube) and in vivo (living organism)
experiments. These studies provide evidence that
hibiscus can directly interfere with the biochemical
pathways involved in prostaglandin synthesis, leading
to a decrease in PGE2 levels and a subsequent
reduction in fever. The ability of hibiscus leaf extracts
to inhibit prostaglandin synthesis has important
implications for fever management. By targeting a key
mediator of fever, hibiscus may offer a safe and
effective alternative or adjunct to conventional
antipyretics, such as paracetamol or ibuprofen.
Conventional antipyretics also work by inhibiting
prostaglandin synthesis, but they often target both
COX-1 and COX-2 enzymes. COX-1 is involved in
various physiological processes, including protecting
the stomach lining. Inhibiting COX-1 can lead to side
effects such as stomach irritation and ulcers. Hibiscus
leaf extracts, on the other hand, appear to be more
selective in their inhibition of COX-2, potentially
minimizing the risk of side effects associated with
COX-1 inhibition. This selective inhibition could make
hibiscus a safer option for long-term use or in
individuals with a history of gastrointestinal problems.
Oxidative stress, an imbalance between the
production of reactive oxygen species (ROS) and the
body's antioxidant defenses, is increasingly recognized
as a key contributor to inflammation and related
conditions, including fever. ROS are highly reactive
molecules that can damage cells and tissues,
triggering inflammatory pathways and contributing to
the development of various diseases. Hibiscus leaf
extracts are rich in anthocyanins, a class of flavonoids
known for their vibrant colors and potent antioxidant

properties. Anthocyanins can scavenge ROS,

neutralizing their harmful effects and protecting cells
from oxidative damage. This antioxidant activity may
play a significant role in the anti-inflammatory and
antipyretic effects of hibiscus leaf extracts. Oxidative
stress and inflammation are intertwined processes
that can amplify each other, creating a vicious cycle
that contributes to tissue damage and disease
progression. ROS can activate inflammatory
pathways, leading to the production of pro-
inflammatory cytokines and other mediators of
inflammation. Inflammation, in turn, can further
increase ROS production, exacerbating oxidative
stress. This interplay between oxidative stress and
inflammation is implicated in a wide range of diseases,
including cardiovascular disease, cancer,
neurodegenerative  diseases, and inflammatory
conditions like fever. Anthocyanins are a group of
water-soluble pigments responsible for the red, purple,
and blue colors of many fruits, vegetables, and flowers,
including hibiscus. They are potent antioxidants that
can scavenge ROS, donating electrons to stabilize
these reactive molecules and prevent them from
causing cellular damage. The antioxidant activity of
anthocyanins has been extensively studied, and they
have been shown to protect against oxidative damage
in various experimental models. They can inhibit lipid
peroxidation, a process that damages cell membranes,
and protect DNA from oxidative damage. Hibiscus leaf
extracts are particularly rich in anthocyanins,
contributing to their vibrant color and potent
antioxidant properties. The anthocyanins in hibiscus
have been shown to have a high antioxidant capacity,
effectively scavenging ROS and protecting cells from
oxidative damage. This antioxidant activity may play a
crucial role in the anti-inflammatory and antipyretic
effects of hibiscus leaf extracts. By reducing oxidative
stress, hibiscus may help to mitigate the inflammatory
response, thereby reducing the intensity and duration
of fever. The antioxidant activity of hibiscus extracts
has been demonstrated in various experimental

models. Studies have shown that hibiscus extracts can
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protect against oxidative damage in cells, tissues, and
animal models. For example, studies have shown that
hibiscus extracts can reduce lipid peroxidation and
DNA damage in cells exposed to oxidative stress. In
animal models, hibiscus extracts have been shown to
protect against oxidative damage in various organs,
including the liver, kidneys, and brain. The
antioxidant effects of hibiscus leaf extracts have
important implications for fever management. By
reducing oxidative stress, hibiscus may help to
dampen the inflammatory response and alleviate fever.
This mechanism may be particularly relevant in the
context of post-immunization fever, where oxidative
stress can contribute to the inflammatory response
triggered by vaccination. Beyond fever management,
the antioxidant properties of hibiscus may have
broader implications for health. Oxidative stress is
implicated in a wide range of diseases, and hibiscus's
antioxidant activity may contribute to its potential
protective effects against these conditions. While
individual mechanisms contribute to the antipyretic
effects of hibiscus, it's likely the combined interplay of
these pathways that creates the overall therapeutic
benefit. The observed efficacy of hibiscus leaf extracts
in reducing post-immunization fever may be attributed
to the synergistic effects of inhibiting pro-
inflammatory cytokine production, reducing
prostaglandin synthesis, and mitigating oxidative
stress. Synergy, in the context of pharmacology, refers
to the phenomenon where the combined effect of two
or more substances is greater than the sum of their
individual effects. This means that the therapeutic
benefit of hibiscus leaf extracts may not be solely due
to a single mechanism but rather the intricate
interplay of its various bioactive components. Hibiscus
leaf extracts contain a diverse array of bioactive
compounds, including flavonoids, tannins, and
anthocyanins, each with its own set of actions. These
compounds can act on multiple targets within the
inflammatory and thermoregulatory pathways,

creating a multi-pronged approach to fever

management. For instance, flavonoids can inhibit the
production of pro-inflammatory cytokines, while
tannins can reduce prostaglandin synthesis.
Anthocyanins, with their antioxidant properties, can
further mitigate the inflammatory response by
reducing oxidative stress. This multi-targeted
approach may be more effective than targeting a single
pathway, as it can address multiple aspects of the
fever response simultaneously. This could explain why
hibiscus leaf extracts appear to be so effective in
reducing both the incidence and duration of fever. The
synergistic effects of hibiscus's bioactive compounds
may also enhance its overall therapeutic efficacy. By
acting on multiple pathways, hibiscus may create a
more robust and sustained antipyretic effect. For
example, inhibiting pro-inflammatory cytokine
production may reduce the initial inflammatory
stimulus, while reducing prostaglandin synthesis may
directly lower the body's set point temperature. The
antioxidant effects of anthocyanins may further
contribute to mitigating the inflammatory response
and promoting a faster resolution of fever. The
synergistic effects of hibiscus leaf extracts have
important implications for fever management. They
suggest that hibiscus may offer a more comprehensive
and effective approach to fever management compared
to interventions that target a single pathway. This
could be particularly beneficial in the context of post-
immunization fever, where the inflammatory response
is triggered by a complex interplay of factors.
Hibiscus's multi-targeted approach may be better
equipped to address this complex response and

provide effective fever relief.16-20

4. Conclusion

This study provides compelling evidence that
hibiscus leaf extract holds promise as a safe and
effective therapeutic agent for post-immunization fever
in infants. The significant reduction in fever incidence
and duration, coupled with the absence of adverse

effects, suggests that hibiscus leaf extract may be a
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valuable alternative or adjunct to conventional
antipyretics. The potential of hibiscus leaf extract to
modulate the inflammatory response, inhibit
prostaglandin synthesis, and mitigate oxidative stress
warrants further investigation to fully elucidate its
mechanisms of action and explore its long-term
effects. These findings have important implications for
clinical practice and parental decision-making,
offering a natural and safe approach to managing post-
immunization fever and potentially improving the

overall vaccination experience for infants.
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