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Abstract

This study investigated the effects of palm kernel oil extracts (hot press palm kernel oil (HPPKO) and cold press
palm kernel oil (CPPKO)) a traditional medicine used for treating nasal congestion on ovalbumin-induced
(OVA) rhinitis in rats. Rhinitis was induced in the rats by intraperitoneal sensitization with 0.5ml of 0.12%
OVA in 6% AI(OH); adjuvant for seven days followed by (1%w/v normal saline) ovalbumin challenge for four
days. The physicochemical properties of the extracts were determined, Hematological analysis and lung
histology were conducted. The results showed that HPPKO had significantly p<0.05 higher density, acid value,
saponification, pH and peroxide value compared with the CPPKO. Scoring table for number of sneezing,
showed a significant reduction in the number of sneezing in both HPPKO and CPPKO treated rats compared
with untreated group. Hematological analysis revealed a significant p<0.05 reduction in the WBC of the OVA-
induced untreated groups, while all the OVA challenged/sensitized groups had significantly p<0.05 higher
platelet count compared with the control. Pre-treatment with HPPKO resulted in a significant p<0.05 increase in
Hb, PCV, platelets and Neutrophils levels compared with all other groups. Histology results showed that
CPPKO protected the lung tissues of the rats against inflammatory cell infiltrates, congestion, oedema and
hemorrhages, while the lungs tissues of the HPPKO treated rats showed a mild infiltration of alveoli and
interstitium. In conclusion intranasal application of the CPPKO significantly reduced symptoms associated with
rhinitis in rats suggesting its efficacy as natural remedy for rhinitis, while the HPPKO may possess pro-
inflammatory activities.
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INTRODUCTION
Allergic Rhinitis (AR) is a non-infectious

cell stabilizers, mucolytics, anticholinergic agents,
and systemic immunotherapy, each of which can

inflammatory disease of the nasal mucosa mediated
by immunoglobulin (Ig) E, which often causes
symptoms such as nasal discharge, itching, sneezing,
and congestion. It is estimated to affect
approximately 20%---40% of the world’s population
[1]. AR is induced by chemical mediators including
histamine released from mast cells that are
degranulated upon recognition of specific antigens
through immunoglobulin E (IgE) and its receptor).
Drugs used in AR treatment can be listed as topical
and oral corticosteroids, topical and oral
antihistamines, topical and oral decongestants, mast

change the course of the disease [1]. In many patients
with severe allergic rhinitis, the administration of
antiallergic agents targeting mast cell-derived
mediators is not sufficient and treatment with steroids
exerting strong anti-inflammatory activity s
necessary.

The increasing interest in natural products over time
and the concerns about the side effects of traditional
medicines have brought the use of herbal medicines
to the forefront as an alternative in the treatment and
cure of various diseases. Palm kernel oil (PKO),
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derived from the seeds of the oil palm tree, has been
traditionally used in various cultures for its potential
health benefits. It is rich in saturated fatty acids and
possesses  antioxidant and  anti-inflammatory
properties, antimicrobial, antifungal, and antiviral
properties making it a candidate for therapeutic
applications [2]. Preliminary studies suggest that
extracts from palm kernel oil may modulate
inflammatory pathways and could provide relief for
conditions characterized by excessive inflammation,
such as rhinitis [3]. There is a paucity of research
examining the specific effects of natural extracts,
such as those from palm kernel oil, on ovalbumin-
induced inflammation in the context of rhinitis.
Additionally, the mechanisms by which these extracts
exert their anti-inflammatory effects remain poorly
understood [4].

We therefore aimed to induce symptoms of allergic
rhinitis in rats via intraperitoneal immunization and
nasal challenge with histamine, to elucidate the
effects of palm kernel extract on symptoms of
allergic rhinitis in rats. And thus, providing
foundational knowledge that could lead to more
effective treatment options for patients suffering from
this debilitating condition

MATERIALS AND METHODS

Plant collection; Ripped palm kernels seed were
collected at a farm in Idah Local government area of
Kogi State, Nigeria in April 2024, for the preparation
of the palm kernel oils. The Palm kernel samples
were identified and authenticated by, a Botanist at the
Botany Department, Federal University Lokoja, Kogi
State, Nigeria and given a voucher number is Elaies
guineensis (FULH0229)

Preparation of palm kernel oil

The hot-pressed palm kernel oil (HPPKO) was
produced using the hot extraction method, which
involved heating the palm kernels to extract the oil.
The palm kernels were cleaned and dried to remove
moisture and impurities. The dried kernels were
roasted at a temperature above 100°C to break down
the kernel fibers and release the oil. The roasted
kernels were then crushed using a mechanical grinder
to facilitate oil extraction. the crushed kernels were re-
heated in a large container at temperatures between
100°Cto 120°C for 2-3 hours to facilitate the release
of oil. The mixture was pressed using a manual or
hydraulic press and filtered to extract the oil from the
crushed kernel mixture, resulting in a clear hot palm
kernel oil extract. The Cold pressed palm kernel oil
CPPKO was produced using the cold extraction
method. This involves extracting oil from the palm
kernels with the application of low heat. This
involves the mechanical grinding of the palm kernel
into a paste to facilitate oil extraction. The kernel
paste was placed in a cold press machine, which

extracted the oil by applying mechanical pressure
under low 50°C temperature. The oil was separated
from the kernel paste passed through a fine mesh or
cloth filter to remove solid particles and ensure the
purity of the oil. The cold palm kernel oil extract was
stored in a cool, dark place in an airtight container to
preserve its natural properties for the experiment.

Determination of the physicochemical properties
of the oils

The physicochemical properties (pH, acid value,
density, saponification, iodine and peroxide value) of
the oils were determined as described by Tsado et al.,

(3]

Chemicals

Reagents and chemicals: All the reagents and
chemicals used for the following analysis were
obtained from Molychem Laboratories India.
Ketamine was obtained from Themis Medicare Ltd,
India.

Experimental Animals

Eight weeks old, male Albino Wistar rats (200-250 g)
were obtained from Achievers University Owo Ondo
State Nigeria Animal House. The animals were
maintained under standard conditions (12 h light/dark
cycles) before the experiment. Food (pellet from
Animal Care Limited, Nigeria) and tap water were
given ad libitum. The animals were cared for, in
accordance with the recommendations provided in
the "Guide for the Care and Use of Laboratory
Animals" prepared by the University. The ethical
approval for the research was obtained from the
Health Research Committee of the Federal Medical
Centre Owo, Ondo State, Nigeria with approval
number FMCOWO/HREC/2024/106.

Experimental design

The Rats were divided into five groups of five
animals (n = 5)

Group-1 (Control): Rats were sensitized and
challenged with vehicle (normal saline)

Group-2 (OVA): Rats were sensitized and challenged
with ovalbumin with no further treatment

Group-3 (OVA+HPPKO): Rats were sensitized,
challenged with ovalbumin and treated with Hot
extract of palm kernel oil.

Group-4 (OVA+CPPKO): Rats were sensitized,
challenged with ovalbumin and treated with Cold
extract of palm kernel oil.

Group-5 (OVA+ loratadine): Rats were sensitized,
challenged with OVA and treated with Loratadine

Experimental protocol

Rhinitis was induced in the rats by intraperitoneal
injection (sensitization) with 0.5ml of 0.12%
Ovalbumin in 6% aluminum hydroxide adjuvant in
normal saline every other day for seven days. After
the ovalbumin sensitization the rats were challenged
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with intranasal administration of 30pl of ovalbumin
(1%w/v normal saline) for four days using a
micropipette. The OVA-sensitized/ challenged rats
were administered the palm kernel extracts (HPPKO
and CPPKO) intranasally while the standard drug
(loratadine) was administered orally by gavage 30
minutes before each OVA challenge. After each
ovalbumin challenge, three animals in each group
were subjected to a 30-minute observation period, by
the same person to observe the number of nose
scratching and sneezing to establish acute rhinitis.
Rhinitis was established in the rats’ model as
observed in the symptoms such as sneezing, runny
nose, and nasal congestion. The rats in the Control
were given an intraperitoneal injection of normal
saline for sensitization and normal saline for
intranasal challenge as described by Gul et al., [6]
with slight modifications. The animals were
challenged with OVA for four days and the number
of sneezes were recorded within 30 minutes.
Twenty-four hours after the final ovalbumin
challenge and drug administration, all animals were
sacrificed by intraperitoneal ketamine injection of
100 mg/kg. Blood samples were drawn via heart
puncture into EDTA bottles for hematological assay.
Then, the lungs of the animals were removed for
histological assay.

Hematological Analysis

After the last nasal and oral application of the palm
kernel oil extracts and drug, animals were
anesthetized by intramuscular injection of ketamine
(100mg/kg). The blood samples were collected from
the animals by heart puncture into EDTA tubes for
the determination of the Packed cell volume (PCV),
Hemoglobin (HGB), White blood cells (WBC),
platelets volume, Neutrophil (Neut), Lymphocytes
(LYM), Mixed population of White Blood cells
(MXD)- Monocyte, Basophil, Eosinophil. The
hematological parameters were analyzed within 24
hours using an automated hematology auto analyzer
(SysmexKX-21N) following them manufacturer's
guidelines.

Histological Assays

The lung tissues were examined histologically from
the control group and groups treated with different oil
extracts and drug. The lungs were harvested from all
the animals and fixed in 10 % buffered formalin
solution for 24 hours. At necropsy, the lung and heart
were fixed by inflating with 10% neutral buffered
formalin, and dehydrated with descending grades of
alcohol (100%, 90%, 80%, and 70%) accompanied
by thorough rinsing in water. The tissues were then
embedded in molten paraffin wax and sectioned at 5-
6 microns, using a rotary microtome. The sections
were examined microscopically after staining using
hematoxylin for 5 minutes, rinsed thoroughly in

water to remove excessive hematoxylin, and were
briefly differentiated with 1% acid alcohol. Scott tap
water was used to blue the nucleic for 5 minutes and
rinsed in water before counter-staining with 1%
aqueous eosin for 1 minute. The clearing was done
with several changes of xylene and then mounted
with DPX after which, the slides were examined
under a light microscope at 10x and 40x
magnification as described by Alabi et al.,[7]

Statistical Analysis

Data were analyzed using SPSS package version 26.0
(SPSSInc. Chicago, IL, USA) computer software.
Values are expressed as the mean + SEM. Results
were statistically analyzed by one-way analysis of
variance (ANOVA) for differences between means of
different groups, with the P of equal to 0.05 or less
regarded as statistically significant. Student's T-test
was used for the analysis of data between the two
species of animals.

RESULTS

As shown in Table 1: the palm kernel oil extracts
have notable differences in their physicochemical
indices (pH, acid value, saponification, iodine and
peroxide value. The HPPKO having a higher acid,
saponification, and peroxide value and the cold-
pressed palm kernel extract has lower acid and
peroxide values.

Table 1: Physicochemical properties of the palm
kernel oil extracts (HPPKO and CPPKO)

Sam p  Densit Acid Saponific lIodine  Peroxi
ple H y value ation value de
value
HPP 5. 0.94+0 10.78+ 290.34+1. 37.68+ 11.47+
KO 4 .01° 0.122 39 0.42° 0.132
CPP 5. 0.89 6470  195.69+0. 51.59+ 6.73x0
KO 2 +0.01% .26° 66° 0.77° .01°

CPPKO=cold pressed palm kernel oil, HPPKO =hot
pressed palm kernel oil. The results are shown as
means +SE of duplicate samples. The different letters
in the same column indicates statistical difference
(p<0.05) subscript a, b indicates a statistical
difference at (p<0.05)

The sneezing scores for the ovalbumin challenge is
shown in table 2: The group sensitized with
ovalbumin (OVA) without treatment exhibited the
highest sneezing frequency while the rats treated with
cold-pressed palm kernel oil (CPPKO) showed a
significant reduction in sneezing compared to the
untreated group and other groups. The group treated
with hot-extracted palm kernel oil recorded 64
sneezes, which, although was reduced compared to
the untreated group, but the scores was higher than
the cold extract treated group.
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Table 2: Scoring table for number of sneezing

Group/treatment Day 1 Day 2 Day 3 Day 4 of Total=no of
of ovalbumin  of ovalbumin  of ovalbumin  ovalbumin sneezing
challenge challenge challenge challenge

CONTROL - - - - -

OVA 30 22 11 44 107

OVA+ CPPKO 12 10 9 17 48

OVA+ HPPKO 13 17 14 20 64

OVA+ Loratadine 16 13 11 16 53

OVA=ovalbumin sensitized and challenged rats, CPPKO=cold pressed palm kernel oil, HPPKO =hot pressed

palm kernel oil

The hematological analysis data are presented in table
3: the results revealed a significant p<0.05 reduction
in the WBC of the OVA-induced untreated groups,
while all the OVA challenged/sensitized groups had
significantly p<0.05 higher platelet count compared
with the control. Pre-treatment with HPPKO resulted

in a significant p<0.05 increase in PCV, platelets and
Neutrophils levels compared with all other groups. In
addition, the OVA sensitized/challenge rats had
lower (although p>0.05) lymphocytes counts and
higher mixed population of white blood (MXD) cell
count compared with control

Table 3: Hematological parameters of control rats and rats sensitized and challenged with ovalbumin

Group/ (Hb)g/dl %PCV PLT x109 /L TWBC Neu% LYM% MXD%
treatment x109 /L

1/Control 15.23 +0.89 42.25+0.75* 619.33+89.592 7.45+1.85° 24.43+2.242 73.10+2.38 2.63+£0.95
(Saline)

2/0VA 15.28+0.19 46.52+1.01* 873.00+£34.87° 2.60+0.65° 30.35+1.912 66.37+£2.74 3.38+0.70
3/0VA+ 15.38+0.85 45.30+£2.04° 766.67+£66.23° 9.58+0.70° 32.63+£2.712 64.27+2.49 3.03+0.50
CPPKO

4/OVA+ 16.60+0.42 52.23+1.57" 1052.33+94.36¢ | 7.94+1.67° 45.73+8.82¢ 57.83+9.19 3.23+0.60
HPPKO

5/0VA  + | 15.12+0.61 44.42+1.902 917.00+44.27¢ 5.91+1.192 38.75+1.96° 58.48+2.02 2.64+0.27
Loratadine

The results are shown as means +SE (n=6). The
different letters in the same column indicates
statistically significant difference at (p<<0.05)

Hemoglobin (Hb), Packed cell volume (PCV), white
blood cell count (WBC), Neutrophils (Neut),

lymphocytes (LYM) and mixed population of white
blood cells (MXD

Figure 1: Photomicrograph of the lung sections of A=control rats (sensitized and challenged with normal saline
intranasally for seven days) B=OVA, C= OVA+HPPKO, D=OVA+CPPKO and E=OVA+Loratadine.
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The histologic section of lung tissue of control rats
shows the alveolar air spaces and bronchioles, no
inflammatory infiltrates, congestion, oedema or
hemorrhages are seen, in addition, the lung sections
of rats sensitized and challenged with Ovalbumin for
seven days had no inflammatory infiltrates,
congestion, oedema or hemorrhages, indicating no
abnormalities in the lung tissues. However, the lung
tissues of rats pre-treated with HPPKO shows
infiltration of alveoli and interstitium by
inflammatory cell infiltrates suggestive of mild
Pneumonitis. In contrast, the lung tissues of the
CPPKO and Loratadine treated rats, displayed no
inflammatory infiltrates, congestion, oedema or
haemorrhages indicating normal lungs.

DISCUSSION

The palm kernel oil extracts have notable differences
in their physicochemical properties. With the HPPKO
having a higher acid, saponification, and peroxide
value shows it is more oxidized with more free fatty
acids. Findings by Andriani et al. [8] highlights how
higher peroxide and acid values indicated a degree of
lipid peroxidation, which can compromise oil
stability and freshness. The higher peroxide and
saponification values of the hot-pressed palm kernel
oil, is indicative a more processed state, which could
have influenced on the biochemical components of
the oils and hence their phytochemical properties.
Conversely, the cold-pressed palm kernel extract has
lower acid and peroxide values, suggesting it is
fresher and contains a higher proportion of
unsaturated fatty acids, as supported by its higher
iodine value. The difference in the production
method and extraction temperature used for the oil
extraction significantly affect the physicochemical
properties of the palm kernel oil extracts.

The number of sneezes recorded in different
treatment groups highlights the varying effects of
interventions on allergic reactions in the rats.
Sneezing is a common indicator of allergic rhinitis
and airway hypersensitivity, reflecting nasal
inflammation and immune response [9]. The group
sensitized with ovalbumin (OVA) without treatment
exhibited the highest sneezing frequency, which is
suggestive of severe and prolong nasal
hypersensitivity to ovalbumin. This aligns with
studies that report increased sneezing as a result of
allergen sensitization due to heightened mast cell
degranulation release [19]. In contrasts pretreatment
with cold-extracted palm kernel oil (CPPKO) resulted
in a significant reduction in the number of sneezing
compared with the untreated group, this may be due
to the presence of potent anti-inflammatory
components and fatty acids. Cold-extracted oils are
known to retain higher levels of bioactive compounds,
such as phenolics and unsaturated fatty acids, which
have demonstrated anti-inflammatory effects [11].

These compounds likely modulated the allergic
response by inhibiting pro-inflammatory cytokines
and reducing nasal hypersensitivity [12]. The group
pre-treated with hot-extracted palm kernel oil
recorded a higher number of sneezing compared with
the cold extract treated group. Heat processing often
reduces the concentration of sensitive bioactive
compounds, diminishing their therapeutic potential
[13]. This may explain why the anti-inflammatory
effects of hot-extracted oil were less pronounced.
However, the reduction in sneezing compared to the
control suggests that saturated fatty acids in hot-
extracted oil might still exert some anti-allergic
effects by stabilizing mast cells [9]. In addition, the
Diphenhydramine-treated group had a slightly higher
number of sneezing scores compared with those
exhibited by the CPPKO treated group,
Diphenhydramine, a known antihistamine, effectively
blocks histamine receptors, reducing symptoms of
allergic rhinitis [14]. However, the slightly lower
sneezing frequency observed in the CPPKO treated
rats compared with standard drug may reflect that
cold-extracted palm kernel oil not only modulates

histamine release but also acts on multiple
inflammatory =~ pathways,  providing  broader
immunomodulatory effects. These findings are

consistent with prior studies that highlight the
effectiveness of cold-extracted oils in alleviating
inflammatory responses due to their higher bioactive
compound content [15]. The study by Li et al. [12]
similarly found that natural oil extracts could reduce
allergic symptoms by modulating both histamine
release and cytokine production, emphasizing the
potential of plant-based therapies in managing
allergies.

The hematological analysis of rats exposed to
ovalbumin and treated with palm kernel oil indicates
immune modulation by the oil. Specifically, the
group treated with hot palm kernel oil displayed
elevated PCV, platelet count and neutrophil levels,
indicating a stronger pro-inflammatory response
compared with the group treated with cold oil extract.
According to Huang et al. [14], an increase in TWBC
and neutrophils in allergen-challenged models is
associated with heightened immune activation.
Interestingly, while both hot and cold oils induced
immune responses, the cold extract oil appeared to
have a milder effect on neutrophil and lymphocyte
levels, potentially due to its composition, which
includes higher levels of phenolic compounds, as
reported in previous studies on plant-derived oils [9],
hence the overall pro-inflammatory response seen in
the hematological data could be attributed to the
increased oxidation products in the hot-pressed palm
kernel oil as well as the higher level of saturated
fatty acids and lipid peroxidation, which correlates
with its higher pro- inflammatory response.
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The histological analysis of lung tissue further
supports the anti-inflammatory potential of cold palm
kernel oil. In the group treated with cold extract, lung
tissue showed no signs of inflammation compared to
the hot extract group, which exhibited mild
pneumonitis. Histological findings align with recent
studies by Li et al. [12], which demonstrated that
cold-extracted oils retain a greater antioxidant
capacity, possibly offering better protection against
inflammation-induced damage.

CONCLUSION

In conclusion this study suggest that cold-extracted
palm kernel oil has potential therapeutic benefits for
managing ovalbumin-induced allergic reactions and
inflammation, offering a more natural alternative to
synthetic antihistamines like diphenylhydrazine.
Moreover, the study highlights the importance of the
extraction process in determining the biological
activity of natural oils, which could have broader
implications for the formulation of nutraceuticals and
anti-inflammatory treatments derived from palm
kernel oil.
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