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Abstract

Allergic rhinitis is a prevailing chronic inflammatory respiratory disorder that affects 10-30% of the population globally.
Channa striatus (Channa) is a snakehead, freshwater fish that has been used traditionally to enhance wound healing and
relief post-operative pain. This study evaluates the efficacy of oral Channa extract on allergic rhinitis subjects on total nasal
symptom score and serum immunoglobulin E (Ig E). A randomized, double-blind, placebo-controlled trial was conducted by
comparing the oral Channa extract 500 mg/day and placebo among allergic rhinitis subjects for a 6-week intervention period.
Subjects aged 18-50 years old, diagnosed with allergic rhinitis based on total symptoms score, naso-endoscopy findings,
and positive skin prick test were included in this trial. All subjects were treated with antihistamine (levocetrizine) and local
corticosteroid nasal spray (fluticasone furoate nasal spray). Laboratory-based blood tests were used as safety measures. A
total of 70 subjects were randomized. Channa group showed significant improvement in nasal blockage (p <0.05), nasal itchi-
ness (p < 0.05), eye itchiness (p < 0.05) and general symptoms (p <0.05) compared to the placebo groups. Serum Ig E were
significantly lowered in Channa group compared to placebo (p <0.001). No significant differences were found between the
groups in terms of nasal discharge, sneezing, palate itchiness, and smell score. No serious adverse events were reported. In
conclusion, Channa has a beneficial role in improving nasal symptoms and reduction in serum Ig E in allergic rhinitis subjects.
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Introduction

Allergic rhinitis (AR) is one of the most prevalent chronic
inflammatory disorder of the nasal mucous membrane,
characterized by nasal obstruction, watery nasal discharge,
sneezing and pruritus (Blaiss et al. 2018). Globally, the prev-
alence is estimated to be between 10 and 30% and leading
to reduced quality of life and substantial public health prob-
lem (Zheng et al. 2015). Recently there has been dramatic
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increase of its prevalent worldwide (Scadding et al. 2017).
Allergic rhinitis is a typical Th2 immune disorder character-
ized by a high level of antigen specific immunoglobulin E
(Ig E) production (Frew 2018; Khan 2014; Yamamoto et al.
2006). Allergic rhinitis can be divided roughly into seasonal
and perennial rhinitis (Matsumoto et al. 2018).
Pharmacotherapy used to control symptoms of AR are
intranasal or oral antihistamines, intranasal corticosteroids,
leukotriene receptor antagonists, and/or decongestants
(Scadding et al. 2017). The managements also include avoid-
ance of allergens and immunotherapy. However, every of
them has its own disadvantage (Ganesh et al. 2017; Rajaku-
lasingam et al. 2018). Antigen avoidance is not feasible for
those who stay in antigen prone environments, while immu-
notherapy has adherence difficulty due to efficacy concerns
among sufferers. Pharmacological agents like antihistamines
and topical steroids might cause sedation and nasal irrita-
tion (Ganesh et al. 2017). Recently, there was an increased
practice of using complementary and alternative medicine
for allergic rhinitis (Bielory 2018). This interest is due to
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limitations of conventional medicine and the influence of
cultural diversity (Kern and Bielory 2014).

Channa striatus (Channa) is a freshwater striped murrel
commonly known as snakehead fish. This fish is widely
consumed as food in Southeast Asia and is famous for its
medicinal properties, especially in inducing wound heal-
ing in post-natal and post-operative recoveries (Haniffa
et al. 2014). The fish extract is rich in proteins, amino
acids and fatty acids (Haniffa et al. 2014). This snakehead
fish exhibits high levels of amino acids such as aspartic
acid, glycine and glutamic acid which have key role in the
wound healing process (Rahayu et al. 2016). CS extract
also has both n-3 eicosanoids such as eicosapentaenoic
acid (EPA), docosahexanoic acid (DHA) and n-6 eicos-
anoids such as arachidonic acid (Mohamed et al. 2014;
Rahayu et al. 2016).

A few data have reported the CS anti-inflammatory,
chondroprotective, wound healing, anti-nociceptive and
anti-oxidant activities (Ab Wahab et al. 2015; Abu Bakar
et al. 2015; Al-Saffar et al. 2011; Azidah et al. 2017; Baie
and Sheikh 2000; Radzak et al. 2014). In rats with mono-
sodium iodoacetate induced OA, it was shown that animals
treated with CS had reduced levels of PGE,, comparable
with animals treated with celecoxib which is a group of
COX-2 inhibitor (Al-Saffar et al. 2011). It is postulated
that CS extract works through the inhibition of cyclooxy-
genase expression (Al-Saffar et al. 2011). A randomized,
placebo-controlled, double-blind study was conducted
to assess the effects of CS extract supplementation for
12 weeks among pulmonary TB patients who received
standard tuberculosis treatment. There were significant
reductions of [Tumour Necrosis Factor-a, Interferon
(IFN)-y, and Interleukin (IL)-10] at week 12 compared to
baseline in the CS group (Paliliewu et al. 2013). Based on
its anti-inflammatory activity, it is postulated that this fish
can decrease the anti-inflammatory agents responsible for
allergic rhinitis manifestations.

Immunoglobulin E constitutes the typical TH2 immu-
noglobulin and elevated concentrations of Ig E which are
described in allergic diseases (Curin et al. 2018). Significant
elevated concentrations of IL-5 and Ig E, in nasal secretion
with consistently-elevated concentrations of Ig E in serum
has been reported in AR (Kramer et al. 2000; Yu et al. 2018).
Positive serum specific Ig E has been reported to have strong
correlation association with nasal symptoms in response to
allergen exposure (Hamilton 2018; Paloma et al. 2018).
Serum Ig E has been used as one of the tool to diagnose AR
other than clinical symptoms and skin prick test (Bousquet
et al. 2008; Seidman et al. 2015). In comparison to skin
prick test, serum Ig E can be performed on patients with
skin lesion and are taking antihistamines (Jiang et al. 2010;
Seidman et al. 2015).
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In view of its anti-inflammatory properties, its use in
amelioration of AR was explored. Therefore, this study aims
to evaluate the potential efficacy of Channa extract as an
adjunct to treatment in AR subjects on symptoms score and
serum Ig E.

Materials and methods
Study design and setting

A double-blinded, placebo controlled study was conducted
among AR patients at the Otorhinolaryngology Clinic, Uni-
versiti Sains Malaysia from January 2013 until February
2014. All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the Human Research Ethics Committee (Reference Number:
00007718, IRB No: 00004494), Universiti Sains Malaysia
and with the Helsinki Declaration of 1975, as revised in
2008. Written informed consent was obtained from all indi-
vidual participants in the study.

Study population

The inclusion criteria were as follows: age between 18 and
50 years old, diagnosed AR based on total nasal symptom
score, nasoendoscopy findings, and a positive skin prick test.
The exclusion criteria were patients with concurrent rhino-
sinusitis or other nasal pathology, disabling co-morbid con-
dition such as severe hematologic disorders, renal disease,
liver disease, neoplasms, pregnancy or nursing mothers,
history of allergy to Channa, history of surgical interven-
tion for conditions related to AR, currently taking traditional
medication.

Data collection procedure

The subjects meeting the criteria were randomized into
500 mg/day oral Channa or a placebo group. A randomiza-
tion list was generated by a co-investigator (not involved
in the field) by using a computer-generated table in blocks
of four and subject numbers were allocated based on 1:1
ratio. Prediction of allocation sequence by researchers in
the field was minimized by labelling the bottle containing
the investigational product with the randomization numbers
and the subjects were prescribed investigational product
sequentially, following time of participation in the study.
Randomization was executed, following the predetermined
protocol with no adaptation. Blinding of participants and
attending physicians were achieved by using placebo in the
capsule which is physically identical to capsule with active
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supplement. Only one co-investigator who prepared the
product knew of the randomization scheme, and the blind-
ing was maintained throughout the study until the last patient
follow-up.

Eligibility was determined at the screening visit, during
which history, physical examination, nasoendoscopy and
skin prick test were performed. Laboratory investigation
such as full blood count (FBC), renal profile (RP), liver
function test (LFT) and immunoglobulin E (Ig E) levels were
taken at this visit and the subjects was also assessed with AR
symptoms score at this visit. During the study, all subjects
were prescribed with antihistamine (levocetrizine) and topi-
cal corticosteroid nasal spray (fluticasone furoate). At the
final visit (week 6), the subjects were assessed in terms of
compliance and AR symptoms score. A second laboratory
investigation including Ig E, FBC, RP and LFT were done.

Skin prick test

Skin prick test for Dermatophagoides pteronyssinus (house
dust mite), Dermatophagoides farina (house dust mite), Blo-
mia tropicalis (house dust mite), Felis domesticus (cat) and
shrimp was performed on each patient’s arm at the screening
visit. Isotonic saline and 10 mg/ml histamine dihydrochlo-
ride were used as negative and positive controls, respec-
tively. The presence of a wheel with a diameter of 3 mm or
more, at 15 min after the prick was interpreted as a positive
reaction.

Outcome measures

The primary outcome is the change of the AR symp-
toms score and serum Ig E from baseline to week 6. The
AR symptoms score is a visual analogue scale (VAS) of
0-10 used to evaluate the severity of AR symptoms which
includes nasal symptoms: sneezing, itching, rhinorrhea and
nasal blockage; non-nasal symptoms: smell function, eye
itchiness, palate itchiness and general symptoms experi-
enced during the last 4 weeks (Qi et al. 2016). 0 is equal to
no symptoms, and 10 is equal to very severe symptoms. This
scale have been used to rate the presence of AR symptoms
in trial (Qi et al. 2016).

Serum Ig E was measured with ImmunoCAP specific
IgE test (Phadia AB, Uppsala, Sweden). The sensitivity and
specificity of this measurement were reported to be 0.819,
and 0.872, respectively (Jiang et al. 2010).

Assessment of safety
The assessment of safety was based on adverse events and

biochemical parameters [urea, creatinine, aspartate transami-
nase (AST), and alanine transaminase (ALT)] tests.

CS extract dose determination and preparation

The dose for this study was determined based on previous
clinical trials using Channa (Ab Wahab et al. 2015; Abu
Bakar et al. 2015; Azidah et al. 2017; Kadir et al. 2014). In
all the trials, oral CS extract of 500 mg/day was found to be
effective and safe. The Channa extract preparation is based
on previous literature (Kadir et al. 2014). The orally admin-
istered freeze dry CS extract, and the placebo (maltodextrin)
was provided by the late Professor Saringat bin Baie from
School of Pharmacy, Universiti Sains Malaysia. The CS
extract and the placebo were available as 250-mg capsules.
All the investigational products were identical to ensure
proper blinding procedure. Each patient was instructed to
take orally, once daily 2 capsules/day irrespective of their
groups. It can be taken at any time with or without a meal.

Statistical analysis

The sample size calculation was based on Power and Sample
Size Calculation software (Type I error of 5% and Type 11
error of 20%) (Dupont and Plummer 1997). The sample size
was calculated for comparing two means in the change in
AR symptoms score at week 6. A sample size of 32 in each
group was needed to detect the decrease of 10 with a stand-
ard deviation of 16 (Yang et al. 2010). Thirty-five patients
in each group were enrolled to allow for a 10% drop out rate.

Analyses were performed using SPSS for Windows ver-
sion 22.0. For outcome analyses, the Independent T test was
used to assess changes from baseline to week 6 by treatment
groups in primary outcomes. A p value < 0.05 was regarded
as statistically significant difference.

Results

A total of 70 participants was equally randomized to treat-
ment and placebo groups. There was no drop-out. The demo-
graphic characteristics were comparable between the two
groups (Table 1). Skin prick test revealed that 48% of the

Table 1 Demographics and clinical history of study subjects

Variables Placebo CS 500 mg
Mean SD or N (%) Mean SD or N (%)
Age (years) 33.2(9.1) 35.3(10.7)
Gender
Male 16 (47.7) 15 (42.9)
Female 18 (51.4) 20 (57.1)
Family history of allergic 23 (65.4) 19 (53.8)
rhinitis
Family history of asthma 3(11.5) 5(19.2)
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Table2 Mean difference of the outcomes of the study from baseline
to week-6 between the treatment groups

Mean difference Placebo CS 500 mg p value
Mean (SD)
Nasal symptoms score
Blockage —1.65 (1.60) —2.69 (1.81) 0.033
Nasal discharge —1.96 (1.87) —1.88(1.68) 0.876
Nasal itchiness —1.54 (1.50) —-2.28(1.39) 0.022
Sneezing —1.62 (1.88) —2.15(1.38) 0.285
Non nasal symptoms score
Smell —0.65 (1.96) —-142(1.42) 0.111
Eye itchiness —1.62 (1.60) —2.60 (1.80) 0.032
Palate itchiness —0.81 (1.13) -0.46 (1.07) 0.262
General symptoms —1.49 (1.42) —2.58(1.76)  0.026
Serum Ig E (kUA/l)  —13.69 (97.33) —34.41 (40.41) 0.010

Data presented as mean difference from baseline to week-6 for the
outcomes of the study among the treatment groups. Results from one
way ANOVA analysis

subjects were tested positive to Dermatophagoides Ptero-
nyssinus, followed by Blomia tropicalis at 46% and shrimp
at 6%.

Table 2 showed the comparison of mean difference of
nasal symptoms score between the treatment groups. Sub-
jects of the Channa group showed significant reduction of
blockage and itchiness symptoms compared to subjects of
placebo group (p <0.05). There was also more reduction
of sneezing symptoms in the Channa group than the pla-
cebo group, but it was not statistically significant. Subjects
of the Channa group also had significant improvement of
non-nasal symptoms score (Table 2) in terms of eye itchi-
ness and general symptoms compared to the subjects of the
placebo group (p <0.05). Greater reduction of serum Ig E
was also observed in the Channa group [—34.41 (40.41)]
compared to the placebo group (p <0.05). There was no seri-
ous adverse event reported in this trial. No significant differ-
ences in the laboratory parameters (LFT, RP, and FBC) were
observed between the groups over time, and all parameters
were within normal limits.

Discussion

The present study reports the first randomized, double-blind,
placebo controlled trial on the efficacy of Channa extract in
AR subjects. The results highlighted that Channa extract
was effective in alleviating AR symptoms and reduction of
serum Ig E. The improvement of nasal symptoms such as
nasal blockage and nasal itchiness results in improvement of
AR patients’ quality of life. Nasal blockage the most disturb-
ing symptom of allergic rhinitis, impairs the human natural
nasal breath and is often associated with poor sleep quality.
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The inflammatory response in the nasal mucosa in
patients with allergic rhinitis is characterized by typical
symptoms of allergic rhinitis for example rhinorrhoea and
nasal congestion after exposure to allergen. These initial
symptoms are caused by an immediate Ig E-mediated mast
cell response that is by influx of mediators into the nasal
mucosa with eosinophils, basophils and T cells expressing
Th2 cytokines including IL-4, a switch factor for Ig E syn-
thesis, and IL-5 and eosinophil growth factor (Broide 2010).
It is postulated that the immunomodulatory effect of the Ig E
by Channa has caused improvement in the AR symptom in
general. The success of decreasing the Ig E levels has man-
aged to down regulate the chemokines and histamine that
has been released into the nasal mucosa and thereby improv-
ing the itchiness and improving the symptoms in general.

The beneficial effects of CS extract on AR is postulated
through its anti-inflammatory property. The result of current
study is parallel to the study done by Abedi et al. (2012). In
the study, the Channa cream was found to block migration
of polymorphonuclear leucocytes to the dermis as potent as
1% hydrocortisone cream using croton oil induced ear edema
model in mice (Abedi et al. 2012). Abedi et al. (2012) also
reiterates that the anti-inflammatory effects of Channa was
evidence by inhibition of myeloperoxidase (MPO) activity.
MPO is a pro-inflammatory enzyme that is released by acti-
vated neutrophils and macrophages.

The exact mechanism on how CS extract works as
anti-inflammatory agent is still not clear. However, there
are probably a few mechanisms which can be postulated.
Channa supplementation has been reported to cause reduc-
tion of TNF-a, IFN-y, and IL-10 among pulmonary tuber-
culosis patients and PGE, in osteoarthritis animal model
(Al-Saffar et al. 2011; Paliliewu et al. 2013). The results of
this study reiterate the facts that anti-inflammatory effect
of CS is attributed to the reduction of Ig E levels. The Ig E
molecule is an important immunoglobulin responsible for
the cascade of mediating an allergic immune response. It
binds to the mast cells and basophils through the heterote-
tramer link, which has high affinity for Ig E receptor, FceR1.
Allergens initiate a cascade of events by cross-linking Ig E
molecules bound to the FceR1 receptor. These events lead to
immediate hypersensitivity allergic response and are char-
acterized by cellular degranulation and release of mediators
such as histamine and synthesis of pro inflammatory media-
tors, cytokines and chemokines. It is postulated that Channa
is able to reduce certain chemokines, in which it plays a key
role in the regulation of eosinophil and the activation of neu-
trophil. By reducing chemokines such as IL-5 and IL-8, it
could result in the improvement of the nasal symptom score.

Recently there has been a considerable interest in the
use of omega 3 fatty acids for the prevention and treat-
ment of symptoms of eczema, rhinitis and asthma (Anan-
dan et al. 2009). Studies have shown that high levels of
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omega 3 fatty acids in the diet was found to be associ-
ated with a decreased risk of allergic sensitization and
allergic rhinitis (Hibbeln et al. 2007). Channa extracts
are rich in omega 3 fatty acids such as eicosapentaenoic
acid (EPA), docosahexanoic acid (DHA) (Zuraini et al.
2006). These fatty acids are able to inhibit some of the
inflammatory reactions including leucocyte chemotaxis,
adhesion molecule expression and leucocyte-endothelial
adhesive interactions, production of eicosanoids like
prostaglandins and leukotrienes from the n-6 fatty acid
arachidonic acid, production of inflammatory cytokines
and T cell reactivity (Calder 2013). Therefore, both of
these fatty acids potentially reduce airway inflammation
and bronchoconstriction (Thien et al. 2011). Fish oil sup-
plementation in allergic pregnant mothers’ diet has been
reported to attenuate the cytokine responses to allergen
by cord blood lymphocytes (Dunstan et al. 2003). Dun-
stan et al. (2003) found that all neonatal cytokines (IL-5,
IL-13, IL-10 and interferon c) responses (to all allergens)
were lower for the omega 3 group compared to the control
group.

Recently, there have been considerable interest in
studying dietary marine omega-3 fatty acid supplements
during pregnancy as a prevention of the allergic condi-
tions in offspring, particularly for those with a genetic
predisposition to the allergy disease (Gunaratne et al.
2015). However, the systemic review which was carried
out stated that, there was limited current evidence to sup-
port maternal n-3 fatty acid supplementation during preg-
nancy and/or lactation in reducing allergic disease among
children. Few differences in childhood allergic disease
were seen between women who were supplemented with
and those who were not (Gunaratne et al. 2015).

Another possible mechanism of Channa action in AR
is through its anti-oxidant properties (Radzak et al. 2014).
Speculation has been raised regarding the role of anti-
oxidant and allergic disease (Allan et al. 2010). It has
been reported that the recent increase in allergic disease
is a consequence of declining dietary antioxidant intake
(Allan et al. 2010). In vivo studies have proclaimed that
antioxidant supplementation at the time of primary and
subsequent allergen exposure attenuates allergic inflam-
matory responses (Allan et al. 2010). Channa extract
possesses essential amino acid such as glycine, serine,
threonine, cysteine, aspargine, glutamine, and glutamic
acid which has antioxidant properties as synergists or pri-
mary antioxidant (Dahlan-Daud et al. 2010; Radzak et al.
2014). A study conducted in Wistar rats with induced
gastric ulcers reported an increase of catalase and super-
oxide dismutase; decreased of malondialdehyde, an end
product of lipid peroxidation in rats treated with Channa
extract (Ali Khan et al. 2014).

The limitations of this study were comparatively short
in duration with a small number of subjects. We also did
not measure other immunological markers for AR such
as IL-4 or eosinophil count. It is recommended that a
long-term study which may involve more subjects, can be
performed to assess Channa therapeutic potential in AR.

Conclusion

The results of this study suggest that adjunctive supple-
mentation of Channa accelerates the therapeutic effects
of routine pharmacotherapy in AR subjects by reducing
AR related symptoms and serum Ig E. This study can be
made as a benchmark to pioneer the role of Channa as an
adjunct, towards allergic rhinitis treatment, in future.

Acknowledgements We would like to acknowledge the late Prof. Sar-
ingat Baie from Universiti Sains Malaysia for his contributions to the
study.

Compliance with ethical standards

Ethical statement All procedures performed in studies involving
human participants were in accordance with the ethical standards of the
Human Research Ethics Committee (Reference Number: 00007718,
IRB No: 00004494), Universiti Sains Malaysia and with the Helsinki
Declaration of 1975, as revised in 2008.

Conflict of interest This manuscript described has not been published
before; not under consideration for publication anywhere else; and has
been approved by all co-authors.

References

Ab Wahab SZ et al (2015) The effect of Channa striatus (Haruan)
extract on pain and wound healing of post-lower segment cae-
sarean section women. Evid Based Complement Altern Med
eCAM 2015:849647. https://doi.org/10.1155/2015/849647

Abedi S, Far FE, Hussain MK, Ahmad Z, Jais AMM (2012) Effects
of Haruan (Channa striatus) based cream on acute inflamma-
tion in croton oil induced mice ear edema model research. J
Biol Sci 7:181-187

Abu Bakar MR et al (2015) randomized controlled trial on the effect
of Channa striatus extract on measurement of the uterus, pul-
satility index, resistive index of uterine artery and superficial
skin wound artery in post lower segment caesarean section
women. PLOS ONE 10:e0133514. https://doi.org/10.1371/journ
al.pone.0133514

Ali Khan MS, Mat Jais AM, Hussain J, Siddiqua F, Gopala Reddy
A, Shivakumar P, Madhuri D (2014) Gastroprotective effect of
freeze dried stripped snakehead fish (Channa striata Bloch.)
aqueous extract against aspirin induced ulcerogenesis in
pylorus ligated rats. ISRN Pharmacol 2014:327606. https://
doi.org/10.1155/2014/327606

@ Springer


https://doi.org/10.1155/2015/849647
https://doi.org/10.1371/journal.pone.0133514
https://doi.org/10.1371/journal.pone.0133514
https://doi.org/10.1155/2014/327606
https://doi.org/10.1155/2014/327606

214

B. D. Susibalan et al.

Allan K, Kelly FJ, Devereux G (2010) Antioxidants and allergic
disease: a case of too little or too much? Clin Exp Allergy
40:370-380. https://doi.org/10.1111/j.1365-2222.2009.03413.x

Al-Saffar FJ, Ganabadi S, Fakurazi S (2011) Response of Channa
striatus extract against monosodium iodoacetate induced osteo-
arthritis in rats. ] Anim Vet Adv 10:460-469

Anandan C, Nurmatov U, Sheikh A (2009) Omega 3 and 6 oils for
primary prevention of allergic disease: systematic review and
meta-analysis. Allergy 64:840-848. https://doi.org/10.111
1/j.1398-9995.2009.02042.x

Azidah AK et al (2017) A randomized, double-blind study compar-
ing multiple doses of Channa striatus supplementation for knee
osteoarthritis. Orient Pharm Exp Med 17:345-354. https://doi.
org/10.1007/s13596-017-0293-7

Baie SH, Sheikh KA (2000) The wound healing properties of Channa
striatus-cetrimide cream-wound contraction and glycosamino-
glycan measurement. J Ethnopharmacol 73:15-30. https://doi.
org/10.1016/S0378-8741(00)00253-1

Bielory L (2018) Complementary and alternative medicine in allergy-
immunology: more information is needed. J Allergy Clin Immunol
Pract 6:99-100. https://doi.org/10.1016/j.jaip.2017.09.024

Blaiss MS, Hammerby E, Robinson S, Kennedy-Martin T, Buchs
S (2018) The burden of allergic rhinitis and allergic rhinocon-
junctivitis on adolescents: a literature review. Ann Allergy
Asthma Immunol 121(43-52):e43. https://doi.org/10.1016/j.
anai.2018.03.028

Bousquet J et al (2008) Allergic rhinitis and its impact on asthma
(ARIA) 2008. Allergy 63(86):8-160. https://doi.org/10.111
1/§.1398-9995.2007.01620.x

Broide DH (2010) Allergic rhinitis: pathophysiology. Allergy Asthma
Proc 31:370-374. https://doi.org/10.2500/aap.2010.31.3388

Calder PC (2013) Omega-3 polyunsaturated fatty acids and inflamma-
tory processes: nutrition or pharmacology? Br J Clin Pharmacol
75:645-662. https://doi.org/10.1111/j.1365-2125.2012.04374.x

Curin M, Khaitov M, Karaulov A, Namazova-Baranova L, Campana
R, Garib V, Valenta R (2018) Next-generation of allergen-specific
immunotherapies: molecular approaches. Curr Allergy Asthma
Rep 18:39. https://doi.org/10.1007/s11882-018-0790-x

Dahlan-Daud CK, Jais AM, Ahmad Z, Akim AM, Adam A (2010)
Amino and fatty acid compositions in Haruan traditional extract
(HTE). Bol Latinoam Caribe Plant Med Aromat 9:414-429

Dunstan JA, Mori TA, Barden A, Beilin LJ, Taylor AL, Holt PG,
Prescott SL (2003) Fish oil supplementation in pregnancy modi-
fies neonatal allergen-specific immune responses and clinical
outcomes in infants at high risk of atopy. J Allergy Clin Immunol
112:1178-1184. https://doi.org/10.1016/j.jaci.2003.09.009

Dupont WD, Plummer WD (1997) PS power and sample size program
available for free on the Internet. Control Clin Trials 18:274

Frew AJ (2018) 91—Immunotherapy of allergic disease. In: Rich RR,
Fleisher TA, Shearer WT, Schroeder HW, Frew AJ, Weyand CM
(eds) Clinical immunology, 5th edn. Content repository only!.
Elsevier, London, pp 1227-1235. https://doi.org/10.1016/B978-
0-7020-6896-6.00091-0

Ganesh V, Banigo A, McMurran AEL, Shakeel M, Ram B (2017) Does
intranasal steroid spray technique affect side effects and compli-
ance? Results of a patient survey. J Laryngol Otol 131:991-996.
https://doi.org/10.1017/S0022215117002080

Gunaratne AW, Makrides M, Collins CT (2015) Maternal prenatal and/
or postnatal n-3 long chain polyunsaturated fatty acids (LCPUFA)
supplementation for preventing allergies in early childhood.
Cochrane Database Syst Rev. https://doi.org/10.1002/14651858.
CDO010085.pub2

Hamilton RG (2018) 95—Assessment of human allergic diseases.
In: Rich RR, Fleisher TA, Shearer WT, Schroeder HW, Frew
AJ, Weyand CM (eds) Clinical immunology, 5th edn. Content

@ Springer

repository only!. Elsevier, London, pp 1283-1295. https://doi.
org/10.1016/B978-0-7020-6896-6.00095-8

Haniffa MAK, Sheela PAJ, Kavitha K, Jais AMM (2014) Salutary
value of Haruan, the striped snakehead Channa striatus—a
review. Asian Pac J Trop Biomed 4:S8-S15

Hibbeln JR, Davis JM, Steer C, Emmett P, Rogers I, Williams C,
Golding J (2007) Maternal seafood consumption in pregnancy
and neurodevelopmental outcomes in childhood (ALSPAC study):
an observational cohort study. Lancet 369:578-585. https://doi.
org/10.1016/S0140-6736(07)60277-3

Jiang X-D, Li G-Y, Sha J-C, Zhu X-W, Meng C-D, Z Dong, Zhu D-D
(2010) [Correlation analysis of two serum specific IgE test sys-
tems and skin prick test in allergic rhinitis patients]. Zhonghua Er
Bi Yan Hou Tou Jing Wai Ke Za Zhi 45:652-655

Kadir AA, Wahab SZA, Zulkifli MM, Nor NM, Baie S, Haron J
(2014) The therapeutic effect of the oral Channa striatus extract
on primary knee osteoarthritis patients. Agro Food Ind Hi Tech
25:44-48

Kern J, Bielory L (2014) Complementary and alternative therapy
(CAM) in the treatment of allergic rhinitis. Curr Allergy Asthma
Rep 14:479. https://doi.org/10.1007/s11882-014-0479-8

Khan DA (2014) Allergic rhinitis and asthma: epidemiology and com-
mon pathophysiology. Allergy Asthma Proc 35:357-361. https://
doi.org/10.2500/aap.2014.35.3794

Kramer MF, Ostertag P, Pfrogner E, Rasp G (2000) Nasal interleu-
kin-5, immunoglobulin e, eosinophilic cationic protein, and solu-
ble intercellular adhesion molecule-1 in chronic sinusitis, allergic
rhinitis, and nasal polyposis. Laryngoscope 110:1056-1062. https
://doi.org/10.1097/00005537-200006000-0003 1

Matsumoto M et al (2018) Associations of current wheeze and body
mass index with perennial and seasonal allergic rhinitis in young
adults. Int Arch Allergy Immunol 176:143-149

Mohamed N, Hamdan MR, Salleh SNM, bin Bai S (2014) Effect of
freeze drying and spray drying processes to amino acids and fatty
acids contents in Haruan (Channa striatus) extract. Int J Drug
Deliv 6:301-304

Paliliewu N, Datau EA, Matheos JC, Surachmanto EE (2013) Channa
striatus capsules induces cytokine conversion in pulmonary tuber-
culosis patients. J Exp Integr Med 3:237-242

Paloma C et al (2018) Local allergic rhinitis: implications for manage-
ment. Clin Exp Allergy. https://doi.org/10.1111/cea.13192

Qi S et al (2016) Early intervention improves clinical responses to
house dust mite immunotherapy in allergic rhinitis patients. Int
Arch Allergy Immunol 171:234-240

Radzak HA et al (2014) Total phenolic content, antioxidant, cytotoxic-
ity and hepatoprotective activities of aqueous extract of Channa
striatus (Haruan). IOSR J Nurs Health Sci (IOSR JNHS) 3:52-59

Rahayu P, Marcelline F, Sulistyaningrum E, Suhartono MT, Tjan-
drawinata RR (2016) Potential effect of striatin (DLBS0333), a
bioactive protein fraction isolated from Channa striata for wound
treatment. Asian Pac J Trop Biomed 6:1001-1007. https://doi.
org/10.1016/j.apjtb.2016.10.008

Rajakulasingam RK, Farah N, Huber PAJ, Durham SR, Clark AT,
Nasser SM, Krishna MT (2018) Practice and safety of allergen-
specific immunotherapy for allergic rhinitis in the UK national
health service: a report of “real world” clinical practice. Clin Exp
Allergy 48:89-92. https://doi.org/10.1111/cea.13052

Scadding GK et al (2017) BSACI guideline for the diagnosis and
management of allergic and non-allergic rhinitis (revised edition
2017, first edition 2007). Clin Exp Allergy 47:856—889. https:/
doi.org/10.1111/cea.12953

Seidman MD et al (2015) Clinical practice guideline: allergic rhi-
nitis. Otolaryngol Head Neck Surg 152:S1-S43. https://doi.
org/10.1177/0194599814561600

Thien FCK, De Luca S, Woods RK, Abramson MJ (2011) Die-
tary marine fatty acids (fish oil) for asthma in adults and


https://doi.org/10.1111/j.1365-2222.2009.03413.x
https://doi.org/10.1111/j.1398-9995.2009.02042.x
https://doi.org/10.1111/j.1398-9995.2009.02042.x
https://doi.org/10.1007/s13596-017-0293-7
https://doi.org/10.1007/s13596-017-0293-7
https://doi.org/10.1016/S0378-8741(00)00253-1
https://doi.org/10.1016/S0378-8741(00)00253-1
https://doi.org/10.1016/j.jaip.2017.09.024
https://doi.org/10.1016/j.anai.2018.03.028
https://doi.org/10.1016/j.anai.2018.03.028
https://doi.org/10.1111/j.1398-9995.2007.01620.x
https://doi.org/10.1111/j.1398-9995.2007.01620.x
https://doi.org/10.2500/aap.2010.31.3388
https://doi.org/10.1111/j.1365-2125.2012.04374.x
https://doi.org/10.1007/s11882-018-0790-x
https://doi.org/10.1016/j.jaci.2003.09.009
https://doi.org/10.1016/B978-0-7020-6896-6.00091-0
https://doi.org/10.1016/B978-0-7020-6896-6.00091-0
https://doi.org/10.1017/S0022215117002080
https://doi.org/10.1002/14651858.CD010085.pub2
https://doi.org/10.1002/14651858.CD010085.pub2
https://doi.org/10.1016/B978-0-7020-6896-6.00095-8
https://doi.org/10.1016/B978-0-7020-6896-6.00095-8
https://doi.org/10.1016/S0140-6736(07)60277-3
https://doi.org/10.1016/S0140-6736(07)60277-3
https://doi.org/10.1007/s11882-014-0479-8
https://doi.org/10.2500/aap.2014.35.3794
https://doi.org/10.2500/aap.2014.35.3794
https://doi.org/10.1097/00005537-200006000-00031
https://doi.org/10.1097/00005537-200006000-00031
https://doi.org/10.1111/cea.13192
https://doi.org/10.1016/j.apjtb.2016.10.008
https://doi.org/10.1016/j.apjtb.2016.10.008
https://doi.org/10.1111/cea.13052
https://doi.org/10.1111/cea.12953
https://doi.org/10.1111/cea.12953
https://doi.org/10.1177/0194599814561600
https://doi.org/10.1177/0194599814561600

Efficacy of snakehead fish (Channa striatus) in subjects with allergic rhinitis: a randomized... 215

children (review). Cochrane Database Syst Rev. https://doi.
org/10.1002/14651858.CD001283

Yamamoto K, Kawamura I, Tominaga T, Nomura T, Ito J, Mitsuyama
M (2006) Listeriolysin O derived from Listeria monocytogenes
inhibits the effector phase of an experimental allergic rhinitis
induced by ovalbumin in mice. Clin Exp Immunol 144:475-484.
https://doi.org/10.1111/j.1365-2249.2006.03092.x

Yang S-H, Yu C-L, Chen Y-L, Chiao S-L, Chen M-L (2010) Tradi-
tional Chinese medicine Xin-yi-san, reduces nasal symptoms
of patients with perennial allergic rhinitis by its diverse immu-
nomodulatory effects. Int Immunopharmacol 10:951-958. https
://doi.org/10.1016/j.intimp.2010.05.008

Yu QN et al (2018) Increased group 2 innate lymphoid cells are cor-
related with eosinophilic granulocytes in patients with allergic
airway inflammation. Int Arch Allergy Immunol 176:124-132

Zheng M et al (2015) Prevalence of allergic rhinitis among adults in
urban and rural areas of China: a population-based cross-sectional
survey. Allergy Asthma Immunol Res 7:148-157

Zuraini A et al (2006) Fatty acid and amino acid composition of three
local Malaysian Channa spp. fish. Food Chem 97:674-678. https
://doi.org/10.1016/j.foodchem.2005.04.031

@ Springer


https://doi.org/10.1002/14651858.CD001283
https://doi.org/10.1002/14651858.CD001283
https://doi.org/10.1111/j.1365-2249.2006.03092.x
https://doi.org/10.1016/j.intimp.2010.05.008
https://doi.org/10.1016/j.intimp.2010.05.008
https://doi.org/10.1016/j.foodchem.2005.04.031
https://doi.org/10.1016/j.foodchem.2005.04.031

	Efficacy of snakehead fish (Channa striatus) in subjects with allergic rhinitis: a randomized controlled trial
	Abstract
	Introduction
	Materials and methods
	Study design and setting
	Study population
	Data collection procedure
	Skin prick test
	Outcome measures
	Assessment of safety
	CS extract dose determination and preparation
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements 
	References




