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Abstract
Curcumin, a flavonoid derived from turmeric, has demonstrated antioxidant, anti-
inflammatory, and anti-allergic effects. This study evaluated the therapeutic efficacy of 
intranasal curcumin in an allergic rhinitis (AR) rat model. Forty rats were randomized into 
five groups: a Sham control, an AR model with no treatment (negative control), an AR model 
treated with intranasal mometasone furoate (positive control), and an AR model treated with 
intranasal curcumin. Allergic symptoms (sneezing, itching, nasal discharge) were evaluated 
by both unblinded and blinded observers. Serum ovalbumin (OVA)-specific IgE levels were 
measured using ELISA. Nasal mucosal histopathology (edema, cilia loss, goblet cell hyperpla-
sia, inflammation, eosinophilia) was assessed by light microscopy. Intranasal curcumin sig-
nificantly improved histopathological findings and reduced allergic symptoms, with efficacy 
comparable to steroid treatment. Intranasal curcumin alleviated allergic rhinitis symptoms 
and inflammation, suggesting a promising, low-cost alternative for AR management.
© 2026 Codon Publications. Published by Codon Publications.
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Introduction

Allergic rhinitis is an immunoglobulin E (IgE)-mediated 
chronic inflammatory disease of the nasal mucosa. 
This condition presents with nasal symptoms, including 

congestion, rhinorrhea, pruritus, and sneezing, triggered 
by allergen exposure.1,2 The prevalence of allergic rhinitis is 
estimated to be between 10% and 20% of the population.3 
Its high prevalence translates to a significant economic bur-
den, impacting healthcare systems and productivity.4
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rhinitis model and received no treatment. The Positive 
Control (Steroid) group was designed as an allergic rhini-
tis model and received an intranasal steroid. The Study 
(Curcumin) group was designed as an allergic rhinitis model 
and received intranasal curcumin (Figure 1).

Symptoms of the rats were observed on study Day 1. 
The Sham group consisted of healthy animals receiving no 
intervention. Anesthesia was then achieved with xylazine 
10 mg/kg (Xylazinbio 2% 50 mL, Bioveta) and ketamine 40 
mg/kg (Ketasol 10% 10 mL, Richter Pharma AG). The ani-
mals were subsequently weighed and assigned tail num-
bers. Groups were selected randomly.

Sensitization and provocation

An antigen solution was prepared using 1 mL physiologi-
cal saline 0.9% (SF, saline), 1 mg ovalbumin (OVA, grade VI, 
Sigma-Aldrich Chemical Co., St. Louis, MO), and 10 mg alu-
minum hydroxide as an adjuvant. The solution was adminis-
tered to the rats in the Negative Control, Positive Control, 
and Study groups via intraperitoneal injection every 2 days, 
with a total of seven injections over 13 days (Days 1, 3, 5, 
7, 9, 11, and 13).14

During the 14 days following sensitization, 0.04 g OVA 
was dissolved in 2 mL SF to obtain a 2% (w/v) OVA-SF 
solution each day. This solution was administered to the 
30 sensitized animals in the Negative Control, Positive 
Control, and Study groups using a micropipette as 25 micro-
liters (µL) in each nostril (50 µL per rat), thereby creating 
an allergic rhinitis model through intranasal provocation 
with OVA in sensitized rats.15

Treatment

Intranasal administration of OVA continued through-
out the study. Furthermore, both the Positive Control 
and Study groups received daily intranasal treatment 
from Days 21 through 28. Intranasal treatments were 
administered one hour before the OVA was given. Daily 

Experimental animal models of allergic rhinitis utilize 
various allergens, such as ovalbumin, Japanese cedar pol-
len, Staphylococcal enterotoxin B, Schistosoma mansoni 
egg antigen, toluene 2,4-diisocyanate, and house dust 
mite. After the successful establishment of an allergic 
rhinitis model, experimental animals exhibit the hallmark 
symptoms of rhinorrhea, pruritus, and sneezing.

Flavonoids constitute a class of plant-derived com-
pounds exhibiting antioxidant, anti-inflammatory, and 
anti-allergic activities.5,6 Extensive use of Curcuma longa 
(turmeric) is evident in the ancient Indian medical system 
known as Ayurveda. The initial isolation of curcumin, the 
major bioactive flavonoid responsible for the plant’s yellow 
coloration, occurred two centuries ago. In 1910, the struc-
ture of the curcumin (diferuloylmethane) component was 
determined. Research findings consistently demonstrate 
curcumin’s anti-inflammatory and antioxidant effects, signi-
fying its therapeutic promise in the treatment of numerous 
allergic, inflammatory, and chronic conditions.7–12 Curcumin 
demonstrates a dose-dependent, irreversible inhibitory 
effect on antigen-induced mast cell degranulation, conse-
quently mitigating IgE-mediated allergic reactions.13

This study investigates the efficacy of intranasal cur-
cumin in an experimental allergic rhinitis rat model to 
assess its effects on rhinitis symptoms, nasal mucosal his-
topathology, and serum allergen-specific IgE levels.

Materials and Methods

This study was conducted at the Experimental Animals 
Unit, and approval was obtained from the Local Ethics 
Committee of Animal Experiments in accordance with 
the Helsinki Declaration for animal experiments (approval 
number: 2018.03.04/date: 30.03.2018). A total of 40 female 
Sprague-Dawley rats (200–250 g), aged 10–12 weeks, were 
utilized. The rats were kept on a 12-hour light/dark cycle at 
19–21̊ C with 50% humidity. Animals were allowed food and 
water ad libitum.

The Sham group received no intervention. The Negative 
Control (Allergic Rhinitis) group was designed as an allergic 

Figure 1  Working plan. OVA: Ovalbumin, i.p.: Intraperitoneally, i.n.: Intranasally.
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en bloc, was thoroughly lavaged with 10% formalin prior 
to individual placement in containers containing 400 cc of 
the same fixative. Tissue specimens were preserved in 10% 
formalin for 48 hours. Decalcification of the bone tissue 
was subsequently achieved through a 36-hour immersion in 
10% formic acid. Transverse sections were obtained from 
decalcified heads.20 Microtomy was employed to generate 
4–5 μm sections after dehydration and paraffin embedding. 
The staining protocol utilized hematoxylin and eosin (H&E). 
The same histological procedures were also applied to the 
Sham and Negative Control groups, which did not receive 
drug doses.

Edema, vascular congestion, cilia loss, increased goblet 
cells, inflammation, and increased eosinophils were scored 
through light microscopy examination.21–23 The semiquan-
titative assessment employed a four-point scale: 0 for no 
change, 1 for mild change ((minimal focal change), 2 for 
considerable change (moderate diffuse involvement), and 
3 for significant change (marked and extensive change). All 
evaluations were performed independently by two patholo-
gists blinded to group allocation.

Statistical analysis

The sample size was determined to be 10 rats per group, 
based on a projected large effect size (0.58) for the pri-
mary outcome, an alpha of 0.05, and a power of 0.80. 
Results were expressed as mean ± standard deviation, 
median (interquartile range), and number (%). The suitabil-
ity of the data for normal distribution was evaluated using 
the Shapiro-Wilk test. Data showing normal distribution 
across groups were compared using one-way ANOVA (with 
Tukey’s HSD post-hoc test if significant) and Kruskal-Wallis 
tests (with Bonferroni-corrected Mann-Whitney U post-hoc 
tests if significant). Before-and-after group comparisons 
used paired t-tests when normality held, and Wilcoxon tests 
when it did not. Categorical data were compared using a 
chi-square test. Statistical analysis was performed using 
the SPSS 20.0 (License No: 10240642) package program. A 
p-value <0.05 was considered statistically significant.

Results 

Histological findings

In the Negative Control group, increased goblet cells and 
cilia loss were observed in the respiratory epithelium; 

administrations followed a consistent schedule. A daily 
dose of 0.1 mL mometasone furoate (Nazoster®, Santa 
Farma Drug Industry, Istanbul, Türkiye, 50 µg per spray, 
equivalent to 50 µg per nostril) was administered to each 
nostril of rats in the Positive Control group using a micro-
pipette.14 Rats in the Study group were given a curcumin 
solution (200 mg/mL) prepared using distilled water. Using 
a micropipette, 20 µL of this solution was administered to 
each nostril two times a day.16,17 Solutions were prepared 
fresh each day for the study. 

Assessment of symptoms

Clinical observations were independently performed by 
two blinded observers. A clinical assessment was con-
ducted focusing on the key symptoms of allergic rhinitis: 
sneezing, nasal itching, and nasal discharge. Data were col-
lected through assessments performed on Days 1, 14, 15, 
20, 23, 26, and 27. Following intranasal OVA administration, 
each rat was isolated in an individual cage for a 10-minute 
acclimation period before undergoing a 10-minute observa-
tion. Symptom scores were determined using a four-point 
scale, as illustrated in Table 1. Symptoms were individually 
assessed and assigned a score from 0 to 3, reflecting their 
intensity.17,18 A total score ≥5 was considered indicative of a 
successful allergic rhinitis model.19

Measurement of IgE levels

Intracardiac blood samples of 2–4 cc were collected under 
anesthesia before the animals were sacrificed. Whole blood 
samples were collected using EDTA as an anticoagulant and 
centrifuged at 3000 rpm for approximately 20 minutes. 
Supernatants were carefully collected in Eppendorf tubes 
and stored at −40°C to −80°C. OVA-specific IgE measure-
ments were performed using the ELISA method (Rat OVA-
Specific IgE ELISA Kit/96 Tests, MyBioSource, Inc., USA).

Histopathological examination

Decapitation, performed under ketamine/xylazine anes-
thesia (40 mg/kg/10%, 10 mg/kg/2%), was used to eutha-
nize the rats 24 hours after their last drug dose. Following 
decapitation, the eyes, skin, muscles, brain, pituitary 
gland, and lower jaw were dissected. The residual specimen 
(nasal cavity, paranasal sinuses, and conchae), resected 

Table 1  Symptom scoring system for the assessment of nasal itching, sneezing, and nasal discharge in the experimental 
rat model of allergic rhinitis.

0 point 1 point 2 point 3 point

No. of nasal itching motion (scratches) 
(time/minute)

None 2 4-6 >6

No. of sneezes (time/10 min) None 1-3 4-9 ≥10
Amount of nasal flow None In a nostril Outside a nostril Over-flowing both nostril
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curcumin and other flavonoids, however, are still under 
investigation. In this study, we used a rat model of allergic 
rhinitis to explore the anti-allergic effects of curcumin.

A guinea pig model of allergic rhinitis was developed 
by Thakare et al.26 using OVA. Curcumin (100 mg/kg and 
200 mg/kg) and montelukast (10 mg/kg) were administered 
orally to the animal subjects. The results demonstrated 
a statistically significant decrease in sneezing and itch-
ing symptoms among subjects administered 200 mg/kg of 
curcumin. Furthermore, reductions in nasal discharge and 
watery eyes were observed. Zhang et al.27 developed an 
OVA-induced allergic rhinitis model in mice. Researchers 
found that both 100 and 200 mg/kg doses of curcumin, 
given by gavage, significantly reduced sneezing and itching.

Acar et al.16 compared the effectiveness of intranasal 
curcumin with a group treated with intranasal azelastine 
and a Sham group. Their study concluded that rats in the 
group treated with intranasal curcumin showed signifi-
cantly less sneezing, nasal itching, runny noses, and watery 
eyes. However, a detailed analysis revealed no statistically 
significant difference in symptom relief between intranasal 
curcumin and intranasal azelastine. The study by Acar et 
al. also reported that curcumin significantly lessened itch-
ing, sneezing, and nasal discharge among the treated rats. 
In addition, there was no significant difference in symp-
tom score reduction between mometasone furoate and 
curcumin.

In previous studies, histopathological examination of 
experimental animals revealed that intranasal curcumin 
lessened inflammatory cell infiltration, vascular prolifer-
ation, and epithelial goblet cell metaplasia in the nasal 
mucosa.6,26,27 In the present study, mirroring previous 
research, intranasal steroids and curcumin significantly 
reduced edema, cilia loss, inflammation, and eosinophil 
increase. Although vascular congestion decreased with 
curcumin, the difference was not statistically significant, 
as determined by t-test analysis. A slight but measurable 
elevation in goblet cell numbers was detected, poten-
tially indicative of irritation or infection. The current study 
revealed comparable histopathological outcomes for intra-
nasal curcumin and steroid treatments, with no statisti-
cally significant differences observed. Future studies could 
include a group receiving intranasal OVA without prior sen-
sitization to better assess goblet cell changes.

Studies using ovalbumin-induced allergic rhinitis mod-
els in mice and guinea pigs showed that 200 mg/kg of oral 
curcumin significantly reduced OVA-specific IgE levels.27,28 
Moreover, published studies demonstrate that different fla-
vonoids decrease serum OVA-specific IgE levels, including 
via intranasal application.23 

The present study found no statistically significant 
difference in OVA-specific IgE levels between the Steroid 
and Study groups. Compared to the Negative Control 
group, both groups showed lower OVA-specific IgE lev-
els. Nonetheless, a statistically significant difference was 
observed solely between the Positive and Negative Control 
groups. Once sensitization is induced, sIgE levels—although 
a reduction supports Th2 inhibition—have limited clinical 
relevance compared to clinical and histological findings.

The findings of the current study demonstrate a reduc-
tion in sneezing, nasal itching, and rhinorrhea among allergic 
rhinitis patients following intranasal curcumin administration, 

increased inflammatory cells with lymphocyte dominance 
and eosinophils were noted in the lamina propria, and 
vascular congestion and edema were detected in the con-
nective tissue (Figure 2). A comparative analysis revealed 
statistically significant elevations (p<0.05) in cilia loss 
(p=0.007), goblet cell numbers (p=0.006), inflammatory 
response (p=0.003), edema (p=0.007), and vascular conges-
tion (p=0.041) in the Negative Control group compared to 
the Sham group. No significant differences were observed 
between the Study and Sham groups or between the Study 
and Positive Control groups.

Statistical analysis revealed no significant differences 
(p>0.05) in edema, vascular congestion, cilia loss, gob-
let cell increase, inflammation, or eosinophil increase 
between the Study and Positive Control groups. Edema, 
vascular congestion, cilia loss, and eosinophil increase 
showed no statistically significant differences between 
the Study and Sham groups (p=0.214, p=0.078, p=0.113, 
p=0.054).

Assessment of symptom scores

Prior to treatment, all rats administered intranasal OVA 
demonstrated an increase in the classic symptoms of aller-
gic rhinitis, namely sneezing, nasal pruritus, and nasal dis-
charge. By study Day 20, all rat groups except the Sham 
group exhibited symptom scores of 5 or greater, thereby 
confirming the successful establishment of an allergic rhi-
nitis model.

Throughout the assessment period, the Sham group 
rats consistently presented with a symptom score of zero. 
The Negative Control group received only intranasal OVA 
commencing on Day 20, exhibiting a progressive increase in 
symptom scores across all assessments. Conversely, follow-
ing intranasal treatment, a progressive decline in symptom 
scores was observed in both the Positive Control and Study 
groups across all observations.

Intranasal treatment resulted in statistically significant 
decreases in symptom scores for the Positive Control group 
and the Study group (p=0.004 in each group). Post-study 
symptom score analysis revealed no significant difference 
between the Positive Control and Study groups (p=1.000).

Serum IgE results

A decrease in OVA-specific IgE levels was observed in the 
Study group relative to the Allergic Rhinitis group; nev-
ertheless, this reduction was not statistically significant 
(p=0.81). The analysis of the current study revealed no sta-
tistically significant difference in outcomes between the 
Positive Control and Study groups (p=0.996). A summary of 
the results is provided in Table 2.

Discussion

Intranasal steroids demonstrate efficacy across the spec-
trum of allergic rhinitis symptoms while exhibiting a 
reduced incidence of systemic adverse effects compared 
to alternative agents.24,25 The anti-allergic properties of 
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Figure 2  Histopathological examination. (A) Inflammatory cells infiltrating the epithelium in the Negative Control group 
(HEx100). (B) Inflammation with a small number of eosinophils in the Study group (HEx200). (C) Increased goblet cells and cilia 
loss in the Negative Control group (HEx400). (D) Significantly decreased cilia loss in the Study group (HEx400). (E) Increased 
vascular congestion in the Negative Control group (HEx200). (F) Significantly reduced vascular ongestion (black arrow) and mildly 
increased goblet cells (white arrow) in the Study group (HEx100). (G) Slight increase in goblet cells and no inflammation in the 
Positive Control group (HEx200). (H) Normal mucosa in the Sham group (HEx100).

(A) (B)

(C) (D)

(E) (F)

(G) (H)
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rhinitis, effectively reducing symptoms and showing com-
parable improvements in tissue samples. The reduction 
in allergy symptoms (sneezing, itching, rhinorrhea) and 
nasal inflammation observed with curcumin highlights its 
potential therapeutic value. Histopathological and symp-
tomatic improvements support prior research demonstrat-
ing curcumin’s anti-inflammatory and immunomodulatory 
effects. Because of its accessibility, affordability, and 
safety, intranasal curcumin may be a promising addition 
to, or replacement for, standard treatments. Further 
investigation, including human clinical trials, is necessary 
to validate its long-term effectiveness, identify optimal 
dosing, and assess its role within standard allergic rhinitis 
management.

Author’s Contribution
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aligning with previous research. Consistent with the litera-
ture, intranasal curcumin treatment resulted in significantly 
improved histopathological features of the nasal mucosa, 
with the inflamed tissue showing signs of healing.

A randomized double-blind study of 241 patients with 
allergic rhinitis compared 5 mg of curcumin daily to a pla-
cebo over 2 months; the curcumin group showed improved 
symptoms and nasal airflow.26 Strong evidence from mul-
tiple studies confirms the significant immunomodulatory 
and anti-allergic effects of curcumin.29 The present study 
suggests that intranasal curcumin could offer a promising 
alternative treatment for allergic rhinitis in the future, 
demonstrating potential in its effects. 

Conclusion

This study suggests that intranasal curcumin could be 
a viable alternative to steroid nasal sprays for allergic 

Table 2  Comparison of histopathological findings, symptom scores, and serum ovalbumin-specific IgE levels among the 
Sham, Negative Control, Positive Control, and Study groups.

Sh (n=10) n (%) NC (n=10) n (%) PC (n=10) n (%) S (n=10) n (%)

Edema None 6 (60) 0 (0) 9 (90) 8 (80)
Mild 4 (40) 7 (70) 0 (0) 1 (10)
Moderate 0 (0) 3 (30) 1 (10) 1 (10)
Severe 0 (0) 0 (0) 0 (0) 0 (0)

Vascular 
congestion

None 7 (70) 0 (0) 2 (20) 2 (20)
Mild 2 (20) 5 (50) 4 (40) 6 (60)
Moderate 1 (10) 1 (10) 2 (20) 2 (20)
Severe 0 (0) 4 (40) 2 (20) 0 (0)

Cilia loss None 8 (80) 0 (0) 6 (60) 5 (50)
Mild 1 (10) 2 (20) 4 (40) 5 (50)
Moderate 1 (10) 7 (70) 0 (0) 0 (0)
Severe 0 (0) 1 (10) 0 (0) 0 (0)

Goblet cell 
increase

None 7 (70) 0 (0) 3 (30) 1 (10)
Mild 3 (30) 6 (60) 6 (60) 6 (60)
Moderate 0 (0) 3 (30) 1 (10) 2 (20)
Severe 0 (0) 1 (10) 0 (0) 1 (10)

Inflammation None 0 (0) 0 (0) 6 (60) 4 (40)
Mild 6 (60) 1 (10) 2 (20) 2 (20)
Moderate 4 (40) 7 (70) 1 (10) 1 (10)
Severe 0 (0) 2 (20) 1 (10) 3 (30)

Eosinophil 
increase

None 1 (10) 0 (0) 7 (70) 6 (60)
Mild 8 (80) 4 (40) 2 (20) 3 (30)
Moderate 1 (10) 5 (50) 1 (10) 1 (10)
Severe 0 (0) 1 (10) 0 (0) 0 (0)

Symptom 
scores 
[median 
(interquartile 
range)]

Day 14 0 (0–0) 1 (0-2) 1 (1,0–1,25) 1 (0,0–1,25)
Day 15 0 (0–0) 3 (1-4) 2 (2-4,25) 3 (1-4)
Day 20 0 (0–0) 5,5 (5-6,25) 6 (5-6,25) 5 (5-6)
Day 23 0 (0–0) 6 (5-6,25) 2,5 (1-3,25) 3 (2-4,25)
Day 26 0 (0–0) 6 (6-7) 2,5 (1,75-3) 3 (2-4,25)
Day 27 0 (0–0) 7 (6-8) 2 (1-2) 2,5 (2-3,25)

Ovalbumin-specific (ng/mL)
(mean ± standard deviation)

- 8,6290 ± 3,96236 4,5120 ± 2,21493 4,8640 ± 4,23142

Sh: Sham group; NC: Negative Control group; PC: Positive Control group; S: Study group.
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