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ABSTRACT
Objective: The purpose of this study is to determine the effect of CS on Total Nasal Symptoms Score (TNSS), serum eosino-

phil and interleukin-4 (IL-4) in patients with allergic rhinitis. 
Design: Randomized double-blind placebo controlled study
Material and methods: A 6-week, randomized, double-blinded placebo-controlled, parallel group comparative study was con-

ducted. The patients received 500mg/day of CS extract or placebo. Patients were assessed at weeks 0, 2 and 6 for AR symptoms 
using TNSS. Serum eosinophil and IL-4 were taken at the first and last visit. 

Results: A total of 54 patients were recruited. However, 46 patients completed the trial. There was no significant reduction of 
TNSS score, serum eosinophil and IL-4 in CS compared to the placebo group (p < 0.05). Within group analysis reported a signif-
icant decrement of TNSS, serum eosinophil and IL-4 in the CS group (p < 0.05) at week 6. However, only a significant decrement 
of TNSS was observed in the placebo group. 

Conclusion: Adjunctive supplementation of CS accelerated the beneficial therapeutic effect in AR patients.
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INTRODUCTION

Globally, the prevalence of Allergic Rhinitis (AR) is increasing and 
becoming a major concern due to the increasing health care cost1). 
Allergic rhinitis occurs due to an Immunoglobulin E (Ig E) - mediated 
inflammatory reaction and eosinophil infiltration following exposure of 
the nasal mucosa to an allergen2). Cells mediators, cytokines, chemok-
ines, neuropeptides, as well as adhesion and molecules cells cooperate 
in a complex network provoking symptoms of nasal hyperreactivity1). Its 
symptoms are comprised of sneezing, rhinorrhea and nasal obstruction. 
Patients may have impairments of Quality of life (QOL) due to sleep 
disorders, emotional problems and from impairment in activities func-
tioning3). 

Characteristic history, skin prick test and serum allergen specific Ig 
E give the best predictive value in diagnosing AR4). However, many 
studies have investigated the diagnostic value of other allergy markers 
such as eosinophil count and eosinophil cationic protein (ECP). These 

markers have been reported to be useful for the diagnosis and prediction 
of severity of AR5). A study to identify the cut-off values for the num-
bers of eosinophil count for use in the diagnosis of AR in the absence of 
other allergic diseases had been conducted6). They reported the cut-off 
values in serum sample which is 4.0% for the eosinophil count. The sen-
sitivity, specificity and odds ratio of eosinophil count are 57.5%, 72.0% 
and 3.476). Various studies have used eosinophil counts as one of the 
parameters to assess effectiveness of interventions in clinical trial7).

Interleukin 4 (IL 4) is one of the cardinal cytokine in driving sensiti-
zation to allergens in AR8). IL-4 plays a central role in the IgE synthesis, 
the development of Th-2-like cells, and co-ordination as well as the per-
sistence of airway inflammatory process in allergic disorders8). The 
decrease in IL-4 is reported to be correlated with the decrease of specif-
ic IgE antibodies following long-term immunotherapy9). 

Recently, there has been proliferation of information regarding com-
plementary and alternative medicine (CAM) practices especially in 
AR10). This growing interest is due to the fact that conventional medicine 
has limitations and "belief" that CAM have some clinical benefits with 
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minimal or no harm to the health10). A survey by the American Academy 
of Allergy, Asthma and Immunology members reported that 81% of 
respondents had patients who use CAM and herbal medicine is the most 
common of CAM used, followed by vitamins, probiotics and fish oil 
supplements10). 

Channa striatus (CS) is a freshwater fish found in South-east Asia 
countries, which is popular as food and for its medicinal properties, 
such as enhancing wound healing, relieving pain, and boosting energy 
in the sick11). Literature review disclosed that this natural remedy has the 
potential to promote wound healing, and act as anti-inflammatory and 
anti-nociceptive properties12-15). Biochemical analysis of the fish reported 
that it contained 17 essential amino acids and polyunsaturated fatty 
acids16). The amino acids that are present include glutamic acid, aspartic 
acid, glycine and lysine16). CS also contains eicosapentaenoic Acid 
(EPA) and docosahexanoic acid (DHA) which could have contributed to 
its anti-inflammatory action11). Studies on CS demonstrated that its 
anti-inflammatory activity acts through the inhibition of various media-
tors such as Prostaglandin E217), Tumour Necrosis Factor (TNF)-α18), 
Interleukin (IL)-1018) and interferon18). Based on this activity, it is used in 
ameliorating knee osteoarthritis (OA) which has been explored both in 
vivo and in clinical trial studies12,17).

In view of CS anti-inflammatory properties, this study was conduct-
ed to investigate its therapeutic potential and its immune-modulatory 
effect in allergic rhinitis patients. Hence, this study aims to investigate 
the effectiveness of CS extract as a supplementation on nasal symptoms, 
serum eosinophil and interleukin-4 (IL-4) in allergic rhinitis patients. 

METHODOLOGY

Study design and patient selection

A double-blinded, randomized, placebo controlled study was con-
ducted among AR patients at the Otorhinolaryngology Clinic, Universiti 
Sains Malaysia from February until June 2014. All procedures per-
formed in this study were in accordance with the ethical standards of the 
Human Research Ethics Committee Universiti Sains Malaysia [Ref. no: 
USM / JEPeM / 273.3(9)] and with the Helsinki Declaration of 1975, as 
revised in 2008. The written informed consent was obtained from all 
participants in the study. 

Eligible participants are both males and females aged between 
18-50 years old, diagnosed with AR based on clinical examination, who 

are tested positive with skin prick test and were treated with intranasal 
corticosteroid. The exclusion criteria were as follows: patients with con-
current rhino-sinusitis or other nasal pathology, history of nasal surgery, 
disabling co-morbid condition such as severe hematologic disorders, 
renal disease, liver disease, neoplasms, pregnancy or nursing mothers, 
history of allergy to Channa, history of surgical intervention for condi-
tions related to AR, currently taking systemic corticosteroid or adrener-
gic therapy.

Study Intervention

Eligible patients were invited for a screening visit where history 
taking, clinical assessment and skin prick test for allergic rhinitis were 
performed. Those who were on oral anti-histamine were asked to stop 
taking their medication at least two weeks prior to participation in this 
study as a wash-out period. Those who had consumed CS regularly or 
taken traditional medication were asked to withhold their intake 1 
month prior to the study. Patients who fulfilled the criteria were ran-
domized at a ratio of 1:1 to 500 mg/day oral CS or placebo group by 
using a computer-generated table in blocks of four. The allocation con-
cealment was minimized by labelling the bottle containing the investi-
gational products with the randomization numbers and the subjects were 
prescribed investigational product sequentially following the time of 
participation in the study. Only one co-investigator who prepared the 
product knew of the randomization scheme, and the blinding was main-
tained throughout the study until the last patient follow-up. The patients 
were instructed to take the treatment for the duration of 6 weeks. The 
CS extract and the placebo were available as 250-mg capsules and were 
identical to ensure proper blinding. Patients were instructed to take four 
capsules per day, irrespective of their groups. Both also were also treat-
ed with intranasal corticosteroid, mometasone furoate at a dose of 
200mcg daily.

Clinic visits were carried out at week 2 and week 6 after the treat-
ment was initiated. The patients were assessed for nasal symptoms 
using Total Nasal Symptoms Score (TNSS) at each visits. Total Nasal 
Symptoms Score is based on four main nasal symptoms of allergic rhi-
nitis which are nasal obstruction, nasal itchiness, rhinorrhea and nasal 
itching19) with each individual symptom rated on a 4-point scale (0 = 
none, 1 = mild, 2 = moderate, 3 = severe)19). This nasal score had a mini-
mum score of 0 and maximum total score of 12. Blood samples for 
eosinophil count and IL-4 were taken at the first visit and after 6 weeks 
of treatment.

Skin prick test

Skin prick test were performed on the volar side of the forearm 
using the commercially available kit (ALK-Abello, Madrid, Spain). The 
extract of the allergens were applied in droplets on the skin with appro-
priate interval around 1.5cm from each other. The skin was then pricked 
through the droplets using separate lancet on each allergen. The reaction 
was observed after 10-15 minutes, and was considered positive if the 
measured diameter was equal or larger than the control (histamine) or 

Table 1. Demographics and baseline characteristic of the sub-
jects

Characteristic  CS group Placebo group p value*

 Mean (SD) or (%) 

Age (years) 36.2 (10.7) 33.2 (9.1) 0.300
Female  66.7 68.2 
Eosinophil count (x109//L ) 0.35 (0.13) 0.33 (0.14) 0.710
IL-4 (pg/ml) 1.13 (0.99) 0.75 (0.55) 0.110
TNSS  7.63 (1.91) 6.86 (1.86) 0.180

*Independent T test

Table 2. Mean difference of the outcomes of the study from 
baseline to week-6 between the treatment groups.

mean difference Placebo CS 500mg p value*

 Mean (SD) 

TNSS 1.13 (0.99) 1.79 (1.35) 0.070
Serum Eosinophil count (x109//L) 0.02 (0.05) 0.05 (0.10) 0.230
Serum interleukin-4 level (pg/ml) -0.03 (0.34) 0.12 (0.56) 0.280

*p value from Independent T test

Table 3. Comparison of TNSS, serum Eosinophil count and IL-4 
in the CS and placebo groups at baseline and end of 
supplementation period (week --- 6)

 Placebo group CS group

 baseline week-6 baseline week-6

 Mean (SD) Mean (SD)

TNSS 6.86 (1.86) 5.73 (1.93)* 7.60 (1.90) 5.80 (1.04)*
Serum eosinophil  0.33 (0.14) 0.33 (0.16) 0.35 (0.14 0.30 (0.12)*
count (x109//L)
Serum interleukin-4  0.75 (0.55) 0.78 (0.62) 1.13 (1.00) 1.01 (0.62)*
level (pg/ml)

Paired T test, * p < 0.05

Table 4. Biochemical safety analysis
Renal profile and liver   Baseline Post-treatment p value*
enzymes

 Mean (SD)

Creatinine (μmol/L) 80.54(1.56) 79.42(1.65) 0.400
AST (iU/L) 23.58(1.50) 22.16(1.21) 0.170
ALT (iU/L) 22.33(1.99) 20.96(2.00) 0.170

Paired T test, * p < 0.05
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more than 3 mm in diameter. Patients were tested with various allergens 
namely cats, egg yolks, chickens, peanuts, wheat, dust mites (Bomia 
tropicalis, Dermatophagoides), pollen (Cynadon dactylon) and mould 
(Mucor muceda). 

CS extract dose determination and preparation

The dose of CS was based on previous clinical trials conducted 
which reported a dose of 500mg/day which was effective and safe12-14). 
The CS extract preparation has been reported in literature14). The orally 
administered freeze dry CS extract, and the placebo (maltodextrin) was 
provided by the School of Pharmacy, Universiti Sains Malaysia.

Outcome measurement

The main outcome measures of the study were change of the AR 
symptoms score, serum IL-4 and eosinophil count from baseline to 
week 6. The secondary outcome measure was a change of the AR symp-
toms score according to the division of symptoms intensity20). The 
patients were divided into three groups according to their nasal symp-
toms score with TNSS of 0-2 points which was considered to be very 
mild symptoms, 3-6 points was considered as mild, 7-9 points was con-
sidered as moderate and 10-12 points was considered as severe20).

Blood for eosinophil count was analyzed using the automated blood 
analyzer (Sysmex XE-5000, USA). The serum level of IL-4 was deter-
mined with the already commercially available ELISA kit (R&D 
Systems, Minneapolis, MN, USA) according to the company instruc-
tion.

Assessment of safety

The assessment of safety was based on adverse events and biochem-
ical parameters (creatinine, aspartate transaminase (AST), and alanine 
transaminase (ALT)) tests that were conducted at baseline and final 
visit. If any of these analyzed parameters are abnormal (urea and creati-
nine > normal values; AST and ALT > 3X of the upper limit of normal 
values), the patients will be informed and withdrawn from the study. 

Statistical analysis

Analyses were performed using SPSS for Windows version 20.0. 
Randomized groups were compared for any possible differences at the 
baseline using independent T test for numerical data and chi-square test 
for the categorical data. The calculation for mean difference of the AR 
symptoms score, serum IL-4 and Eosinophil count from baseline to 
week 6 between the CS and control groups were done using indepen-
dent T test (if normal distribution was confirmed by Shapiro-Wilk's test 
and homogeneity test) or its equivalent nonparametric test (Mann-
Whitney U test). Changes of AR symptoms score, serum IL-4 and 
Eosinophil count from baseline to week 6 within the CS and placebo 
group was analysed with paired T test. The value of p < 0.05 was con-
sidered statistically significant. 

RESULTS

In the study period between February 2014 and October 2014, a 
total of 54 patients were recruited and randomized into two groups, to 
receive either CS extract (n = 28) or placebo (n = 26). Out of 54 patients 
recruited, 8 of them failed to complete the study (4 in CS group and 4 in 
placebo group) due to their noncompliance (n = 7) and involvement in 
motor vehicle accidents (n = 1). Both groups were comparable in the 
demographic data (Table 1).

Table 2 showed the mean difference of TNSS, serum Eosinophil 
count and IL-4 from baseline to week 6 between the treatment groups. 
There was no significant difference in the change of TNSS, eosinophil 
count and serum IL-4 for CS and placebo groups. There was 37% (n = 
17) of patients with mild symptoms, 50% (n = 23) with moderate symp-
toms and 13% (n = 6) with severe symptoms. No patients fall in very 
mild symptoms group. A Mann-Whitney U Test was done to analyse the 
difference of TNSS between patients on CS extract and placebo based 
on the severity of nasal score. In a group of patients with mild symp-
toms, there was no significant difference in the TNSS reduction between 
the CS and placebo group (p = 0.190). However, in patients with moder-
ate and severe symptoms score, there were significant difference 
between the CS and placebo groups (p = 0.03 and p = 0.04 respective-
ly). 

Table 3 showed the changes of serum Eosinophil count and IL-4 
and TNSS in CS and placebo at baseline and end of supplementation 
period (week − 6). The supplementation of CS significantly decreased 
serum Eosinophil count and IL-4 and TNSS at week 6 compared to 
baseline (p < 0.05). However, in the placebo group, only TNSS signifi-
cantly decreased at week 6 compared to baseline level (p < 0.05).

Table 4 shows a comparison of safety biochemical parameters 
among the treatment groups. No significant differences in the laboratory 
parameters were observed at baseline and post-treatment, and all param-
eters were within normal limits. There was no side effects reported in 
this study. 

DISCUSSION

AR sufferers generally endure the disturbing symptoms almost 
every day, and it has a serious impact on their life quality. It costs a bur-
den in their social life and financial aspect3). The results of this study 
demonstrated that within the CS group, the nasal symptoms and inflam-
matory markers showed significant changes between the baseline and 
week 6. Compared to the placebo group, only nasal symptoms was sig-
nificant. However, when compared between the two groups, the results 
did not show significant changes.

The results of this study were parallel to the study done in post cae-
sarian women which showed the administration of the CS which caused 
a significant reduction in high sensitivity C-Reactive Protein (p < 0.001) 
and total white cell count (p < 0.001)21). A randomized, double-blind 
study to assess the effect of CS extract supplementation for 12 weeks 
among pulmonary TB patients also reported significant reductions of 
TNF- α, IFN - γ, and IL - 10 at week 12 compared to the baseline in the 
CS group18). In both studies, it was reported that the inflammatory mark-
ers reduction was more pronounced in the CS group but did not reach a 
statistically different value in comparison with placebo groups.

The results of this study revealed that the CS extract has some 
immunomodulation effects on the production of inflammatory markers 
such as IL-4 and Eosinophil count. There are a few reasons for the 
insignificant results in this study. One of the reasons is that both inter-
vention and control groups had low level of serum interleukin-4 and 
eosinophil count at baseline. Thus, not much changes can be observed at 
week 6. In this study, serum interleukin-4 level was chosen as an out-
come because it represents immune-modulation in both early and late 
phase reaction. Notably, serum eosinophil represents immune-modula-
tion in the late phase reaction and systemic activation in allergic rhinitis. 
The mean value of baseline serum eosinophil in this study was in agree-
ment with other studies22). The mean baseline serum eosinophil in this 
study was between 330-350 cells/μl. In India, it was reported that the 
mean serum was 250cells/μl and 684cells/μl in China22). However, the 
mean baseline serum IL-4 in this study was low compared to other stud-
ies in AR patients9). The mean serum IL-4 in this study was almost simi-
lar to the normal population9).

These insignificant results may be explained by the use of intra 
nasal steroid treatment. Even if the systemic bioavailability of mometh-
asone furoate nasal spray is less than 0.1%, we still could not exclude it 
as the reason for the low IL-4 and Eosinophils levels. There are evi-
dence that the absorbed corticosteroid could affect the production of 
cytokines. The use of corticosteroids has been proven to involve in the 
inhibition of transcription of various cytokines such as IL-1, IL-3, IL-4, 
IL-5, IL-6, IL-8, TNF- α and Ig E23). 

For the subjective measurement of the effect of the CS extract on 
allergic rhinitis patients, there was a greater reduction of nasal symp-
toms in CS compared to placebo group. However, it was not significant. 
Further analysis disclosed that patients with moderate and severe symp-
toms expressed a significant reduction in their nasal score but not for 
those with mild symptoms. This is probably because, those with mild 
symptoms at the baseline had low nasal score. Thus, no significant dif-
ference was noted. 

Nutraceuticals and functional foods such as CS contain multiple 
active compounds that target multiple pathways24) compared to pharma-
cological treatments that usually have a single mode of action. This 
could be the reason for their partial lack of clinical efficacy in AR. This 
is because a nutritional compound has limited effects on its biological 
target and significant differences are reached over time through a build-
up effect in which daily benefits add up day after day24). This study is of 
a very short duration of six weeks. The time window for the CS extract 
is probably longer which is similar to the other time window for inter-
vention using nutraceuticals and functional foods24). 

The CS have N-3 fatty acids such as eicosapentaenoic Acid (EPA), 
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and docosahexanoic acid (DHA). Studies have showed that the DHA 
and EPA have a modulating effect on the eosinophil chemotactic and 
chemokinetic response to Leukotriene B4 (LTB4)25). In the human body, 
the ingested DHA and EPA will be integrated into neutrophil and mono-
cytes cell membranes and change its arachidonic acid make-up, hence 
inhibit the LTB4 formation from arachidonic acid. The LTB4 action in 
AR is related to its role in inducing Ig E production by mononuclear 
cells and E-cells. LTB4 also plays its role in allergic rhinitis by becom-
ing a chemo-attractant to the eosinophil25). 

There has been a considerable debate in the use of omega 3 fatty 
acids for the prevention and treatment of symptoms of eczema, rhinitis 
and asthma26). Some studies demonstrated its benefit while several oth-
ers concluded that it was non-beneficial. On the other hand, there are 
only a little evidence to recommend patients with allergic disorders and 
to include a high amount of omega-3 in their diet in order to control 
their symptoms26). 

However, there are other possible mechanisms for the CS anti-in-
flammatory effect. The CS extract has fatty acids such palmitic acid, 
stearic acid and linoleic acid27,28). The effects of linoleic acid on COX-2-
catalyzed prostaglandin biosynthesis had been reported29). Oleic and lin-
oleic acid supplementation had been shown to suppress the activity of 
cyclooxygenase synthase in 30 healthy volunteers30). 

There are a few limitations in this study. The number of subjects is 
small, the study duration is short and the number of biomarkers is limit-
ed. It is suggested that further studies with bigger sample size, longer 
duration and the use of more inflammatory markers can be conducted. 

CONCLUSION

The results of this study suggested that adjunctive supplementation 
of CS extract did show an additional immune-modulation effect in AR 
patients. Larger clinical studies are required to verify these initial 
results.

ACKNOWLEDGEMENT

We would like to acknowledge the late Prof. Saringat Bai @ Baie 
from School of Pharmacy, Universiti Sains Malaysia for providing the 
investigational products (CS extract and placebo). 

REFERENCES

 1) Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias A, et al. Allergic 
Rhinitis and its Impact on Asthma (ARIA) 2008*. Allergy 2008;63:8-160.

 2) Khan DA. Allergic rhinitis and asthma: Epidemiology and common pathophysiology. 
Allergy and Asthma Proceedings 2014;35(5):357-361.

 3) Leynaert B, Nuekirch C, Liard R, Bousquet J, Neukirch F. Quality of Life in Allergic 
Rhinitis and Asthma. American Journal of Respiratory and Critical Care Medicine 
2000;162(4):1391-1396.

 4) Chen S-T, Sun H-L, Lu K-H, Lue K-H, Chou M-C. Correlation of immunoglobulin E, 
eosinophil cationic protein and eosinophil count with the severity of childhood peren-
nial allergic rhinitis. J Microbiol Immunol Infect 2006;39:212-218.

 5) Min HJ, Hong YH, Yang HS, Kim KS. The correlation of serum eosinophil cationic 
protein level with eosinophil count, and total IgE level in Korean adult allergic rhinitis 
patients. Asian Pacific Journal of Allergy and Immunology 2016;39(4).

 6) Jung Y, Kim K, Kim H, Dhong H, Chung S. Predictive Capabilities of Serum 
Eosinophil Cationic Protein, Percentage of Eosinophils and Total Immunoglobulin E 
in Allergic Rhinitis without Bronchial Asthma. Journal of International Medical 
Research 2011;39(6):2209-2216.

 7) Lue K-H, Sun H-L, Lu K-H, Ku M-S, Sheu J-N, Chan C-H, et al. A trial of adding 
Lactobacillus johnsonii EM1 to levocetirizine for treatment of perennial allergic rhini-
tis in children aged 7-12years. International Journal of Pediatric Otorhinolaryngology 
2012;76(7):994-1001.

 8) Greiner AN, Hellings PW, Rotiroti G, Scadding GK. Allergic rhinitis. The Lancet 
2011;378(9809):2112-2122.

 9) Ohashi Y, Nakai Y, Okamoto H, Ohno Y, Sakamoto H, Sugiura Y, et al. Serum Level of 
Interleukin-4 in Patients with Perennial Allergic Rhinitis During Allergen-Specific 
Immunotherapy. Scandinavian Journal of Immunology 1996;43(6):680-686.

 10) Bielory L. Complementary and Alternative Medicine in Allergy-Immunology: More 
Information is Needed. The Journal of Allergy and Clinical Immunology: In Practice 
2014;6(1):99-100.

 11) Mat Jais AM. Pharmacognosy and Pharmacology of Haruan (Channa striatus), a medic-
inal fish with wound healing properties. Boletin Latinoamericano y del Caribe de 
Plantas Medicinales y Aromaticas 2007:52-60.

 12) Azidah AK, Arifah AK, Roslida AH, Mat Jais AM, Omar J, Sadagatullah AN, et al. A 
randomized, double-blind study comparing multiple doses of Channa striatus supple-
mentation for knee osteoarthritis. Oriental Pharmacy and Experimental Medicine 
2017;17(4):345-354.

 13) Abu Bakar MR, Abdul Kadir A, Abdul Wahab SZ, Abdul Karim AH, Nik Hussain NH, 
Mohd Noor N, et al. Randomized Controlled Trial on the Effect of Channa striatus 
Extract on Measurement of the Uterus, Pulsatility Index, Resistive Index of Uterine 
Artery and Superficial Skin Wound Artery in Post Lower Segment Caesarean Section 
Women. PLOS ONE 2015;10(7):e0133514.

 14) Ab Wahab SZ, Abdul Kadir A, Nik Hussain NH, Omar J, Yunus R, Baie S, et al. The 
Effect of Channa striatus (Haruan) Extract on Pain and Wound Healing of Post-Lower 
Segment Caesarean Section Women. Evid Based Complement Alternat Med 
2015;2015:849647.

 15) Haniffa MAK, Sheela PAJ, Kavitha K, Jais AMM. Salutary value of haruan, the striped 
snakehead Channa striatus---a review. Asian Pacific journal of tropical biomedicine 
2014;4:S8-S15.

 16) Rahayu P, Marcelline F, Sulistyaningrum E, Suhartono MT, Tjandrawinata RR. 
Potential effect of striatin (DLBS0333), a bioactive protein fraction isolated from 
Channa striata for wound treatment. Asian Pacific Journal of Tropical Biomedicine 
2016;6(12):1001-1007.

 17) Al-Saffar FJ, Ganabadi S, Fakurazi S. Response of Channa striatus Extract Against 
Monosodium Iodoacetate Induced Osteoarthritis in Rats. Journal of Animal and 
Veterinary Advances 2011;10(4):460-469.

 18) Paliliewu N, Datau EA, Matheos JC, Surachmanto EE. Channa striatus capsules induc-
es cytokine conversion in pulmonary tuberculosis patients. J Exp Integr Med 
2013;3(3):237-242.

 19) Ellis AK, Zhu Y, Steacy LM, Walker T, Day JH. A four-way, double-blind, randomized, 
placebo controlled study to determine the efficacy and speed of azelastine nasal spray, 
versus loratadine, and cetirizine in adult subjects with allergen-induced seasonal aller-
gic rhinitis. Allergy, Asthma & Clinical Immunology 2013;9(1):16.

 20) Valero A, Izquierdo I, Giralt J, Bartra J, Cuvillo Ad, Mullol J. Rupatadine Improve 
Nasal Symptoms, Quality of Life (ESPRINT-15) and Severity in a Subanalysis of a 
Cohort of Spanish Allergic Rhinitis Patients. J Investig Allergol Clin Immunol 
2011;21(3):229-235.

 21) Shafii N, Omar J, Sirajudeen K, Kadir AA, Baie SH, Wahab SZA, et al. Changes in the 
Inflammatory Markers with Supplementation of Channa striatus Extract in Post Lower 
Segment Caesarean Section. International Medical Journal 2017;24(3):268-271.

 22) Chen Y-L, Jan M-S, Lee M-Y, Shiu L-J, Chiang B-L, Wei JC-C. Efficacy and safety of 
sterols/sterolins in allergic rhinitis: a randomised double blind placebo-controlled clin-
ical trial. Formosan Journal of Rheumatology 2009;23:72-82.

 23) Corne J. Do inhaled corticosteroids reduce serum IgE levels? The answer is maybe but 
how relevant is the question? Clin Exp Allergy 1999;29(3):294-7.

 24) Ameye LG, Chee WS. Osteoarthritis and nutrition. From nutraceuticals to functional 
foods: a systematic review of the scientific evidence. Arthritis research & therapy 
2006;8(4):R127.

 25) Kikuchi S, Sakamoto T, Ishikawa C, Yazawa K, Torii S. Modulation of eosinophil che-
motact ic act iv i t ies to leukotr iene B4 by n-3 polyunsaturated fa t ty acids . 
Prostaglandins, Leukotrienes and Essential Fatty Acids 1998;58(3):243-248.

 26) Anandan C, Nurmatov U, Sheikh A. Omega 3 and 6 oils for primary prevention of 
allergic disease: systematic review and meta-analysis. Allergy 2009;64(6):840-848.

 27) Mohamed N, Hamdan MR, Salleh SNM, bin Bai S. Effect of Freeze Drying and Spray 
Drying Processes to Amino Acids and Fatty Acids Contents in Haruan (Channa stria-
tus) Extract. International Journal of Drug Delivery 2014;6(3):301-304.

 28) Isa IIM, Bakar SA, Tohid SFM, Jais AMM. Channa striatus cream down-regulates 
tumour necrosis factor (TNF)-alpha gene expression and alleviates chronic-like der-
matitis in mouse model. Journal of Ethnopharmacology 2016;194:469-474.

 29) Ringbom T, Huss U, Stenholm Å, Flock S, Skattebøl L, Perera P, et al. Cox-2 inhibitory 
effects of naturally occurring and modified fatty acids. Journal of natural products 
2001;64(6):745-749.

 30) Stachowska E, Dołḝgowska B, Olszewska M, Gutowska I, Chlubek D. Isomers of trans 
fatty acids modify the activity of platelet 12-P lipoxygenase and cyclooxygenase/
thromboxane synthase. Nutrition 2004;20(6):570-571.


