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Introduction: Malaysia’s freshwater biodiversity includes the carnivorous snakehead Channa striatus (Haruan), traditionally
consumed to accelerate postpartum recovery. This review synthesizes compositional, preclinical and clinical evidence supporting
Haruan as a protein-rich functional food and source of bioactive extracts for wound healing and musculoskeletal applications.
Objective: Wild Haruan contain high protein (up to 78.3%) and 17 amino acids including, aspartic acid, glutamic acid, glycine,
leucine, isoleucine and histidine; linked to tissue repair and anti-inflammatory mechanisms. Mechanistic studies implicate peptides,
essential fatty acids and growth-promoting factors as candidate bioactive constituents. Findings: Solvent-free Pressurized In-Water
Extraction (PIWE) yields Haruan Manan (HM), a standardized extract incorporated into Haruan Biomedical Products (HBP)
including a 5% topical cream. The Certificate of Analysis (COA) confirms heavy metals within permissible limits, and Ames
testing indicates non-mutagenicity. Human studies include a randomized Lower Segment Cesarean trial (oral HM 500 mg/day), a
CABG cohort (mixed wound and Quality of Life outcomes), a Phase-I topical safety evaluation (5% HM), and a three-arm knee
osteoarthritis randomized controlled trial (500 and 1000 mg/day; WOMAC function improvement). Development pathways include
oral supplements (capsules and tablets), topical dermatological formulations and Halal-certified collagen or gelatin ingredients
for the nutraceutical and biomedical markets. Conclusion: Collectively, these data support continued translational development
of C. striatus HM/HBP, bridging traditional practice and evidence-based medicine. However, larger multicenter for randomized
controlled trials, standardized extract characterization, and targeted safety monitoring such as hemostatic parameters are needed
to confirm efficacy and ensure regulatory readiness.
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INTRODUCT'ON Peninsular Malaysia and Bornean wetland landscapes
(Figure 1).

As both consumer of fish and invertebrates, and a source
of animal protein for local communities, C. striatus
occupies an important trophic and socio-economic niche
in Malaysian inland fisheries and small-scale aquaculture
systems.”” Beyond its nutritional value, C. striatus has a
long history of ethnomedical use. Experiential records
and traditional practices in Malay communities report
oral and topical applications of fresh fish and tissue

Flora, fauna, microbes, all other living and non-living
beings are created as nature supplying necessities,
providing every aspect, requirement of human being.
[l Malaysia, a small equatorial nation of approximately
330,803 square kilometers and just over 33 million
inhabitants, supports one of the world’s richest tropical
rainforest and freshwater ecosystem, where complex
riverine, wetland and flood plain systems sustain
exceptionally high levels of species richness and ecological
function. Within these freshwater networks, the snakehead
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extracts to accelerate postpartum recovery following
normal birth and Caesarean deliveries, and promote
healing of surgical and traumatic wounds and related
infections.l®! These culturally embedded practices have
driven interdisciplinary interest in the species, prompting
biochemical and pharmacological investigations that
seek to identify putative bioactive constituents such as
growth factors, peptides and lipid mediators in muscle,
mucus and organ tissues that may plausibly contribute
to observed wound-healing effects.”! Given the dual

importance of C. striatus for biodiversity, food security
and traditional healthcare, there is a persuasive need
for integrated research that combines ecological field,
sustainable management, and translational biomedical
studies to validate the efficacy in order to ensure safety,
whilst providing conservation guide for sustainable-
use strategies. Such an evidence-based approach will
both conserve Malaysia’s unique freshwater biota and
responsibly translate traditional knowledge into validated
health interventions.

Figure 1: An Adult Wild Haruan Channa Striatus Caught in Malaysian’s Water, and its External Morphology
Measurement of the Fish.

CHANNA STRIATUS LocAL HABITAT AND
CHARACTERISTICS

Haruan fish is a local name in Malaysia and scientifically
identified as Channa striatus or Channa striata.>! 1t is
also known as snakehead fish and an indigenous based
on Restriction Fragment Long Polymorphism or RFLP.
I The fish is occasionally changing its total whole body
to dark-muddy color without clear white-bottom and
stripes as shown in Figure 1. For that reason, the external
physical characteristics, measurement or morphology
become necessary as a guide in identifying and confirming
the species. In Malaysia alone, there are seven other
species in the family Channidae namely; Toman, Channa
micropeltes; Bujuk, Channa lucius; and Black Haruan,
Channa melanosoma.l”’ All of the fish have a fairly
similar body shape, but both C. micropeltes and C. lucius
appeared with a clear striking unique pattern externally.
On the other hand, C. melanosoma is similar in shape
and dark almost black whole body can easily be mistaken
for C. striatus.® 1t is therefore highly recommended that
a random inspection should be made as the Standard
Operating Procedure (SOP) on fishes either caught in
wild or supplied by any aquaculture contract farmers.
¥l Furthermore, if necessary and in doubt, a laboratory
analysis can be conducted in order to confirm the species

based on biochemical profiling and nucleotide sequencing
which have been identified as genetic marker and deposited
at GenBank, USA.['

There are thirty different Haruan species in the family
distributed throughout East, Mainland Asia and South
East Asia or ASEAN Countries.”? Few of these species,
including C. striatus are restaurant menu in Malaysia
and other ASEAN countries. The fish is also a popular
game fish among freshwater anglers and capable of
moving out crawling into more suitable cleaner water
body, and would bored into the mud during dry seasons.
M Haruan preys on other fishes, birds, frogs and reptiles
in shallow, slow-moving small water body such as ponds,
small lakes, river tributaries and man-made canal or
agricultural establishment including paddy fields. This
fish nature signified good parental care otherwise solitary
with secured descend resting, shelter and hiding by dead
wood, bushes and holes in water edges.!"!

THE POTENTIAL AND BENEFITS OF CHANNA
STRIATUS

Haruan fish fillet is tender and could easily be incorporated
into simple traditional or modern cooking such as fried
rice, rice porridge, noodles, curry or soup.® Even until
today, many communities either in rural, sub-urban or
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urban area are still observing and practicing their valuable
cultural heritage passed down to the next generation in
their dietary and cuisine. This practice is closely associated
to knowledge and experiences from one generation to
another either localized or influenced by others, before it
became an ethnopharmacology belief.® This is the case
with C. striatus where the fish has become an undisputed
traditional remedy throughout Malaysia although the
fish is not a popular protein source. Some species of the
Channidae family are ornamental, and few are consumed
as functional food that provides good quality protein in
helping various health issues.?!

Through extensive research and development on C.
striatus over many years, a comprehensive biological
data about the fish has been established describing its
natural habitat, specific environmental physiology where

wild Haruan is caught, and the specific parameters as
references.!'? These references are highly recommended
when working with wild Haruan species in order to
ensure authenticity and originality of the raw material
as required by the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES),
which is also known as the Washington Convention, 1973.
This ecological data collection is helping to ensure that
Haruan is not in the red-list of the International Union
for Conservation of Nature (IUCN) as likely endangered
and to become extinct. The data is a referral that can be
used and translated as guide into farming condition and
yielding as standardized raw material for the extraction to
become biotherapy, bioactive and active pharmaceutical
ingredient (API). The main physical parameters of C.
striatus species are presented in Table 1.

Table 1: Physical Characteristic and Water Quality of Haruan Channa Striatus Caught in the Wild.

Physical Characteristics

Measurement

i)  Temperature
i)  Dissolved-Oxygen

iii) Conductivity (ability or power to conduct or transmit heat, electricity, or sound)

23-28°C
1-4.1ppm
0.1 - 1.3 Siemens per meter (S/m or mScm™)

iv) Turbidity: Clarity, cloudiness or haziness of water (This is associated to concentration of 2 - 20 ppm or nephelometric turbidity units

suspended particles in water that might block light penetration, and productivity) (NTU)
v) pH 6-75
vi) Salinity 0-10 ppm

Other important and relevant parameters from C. striatus
includes the Total Dissolved Solids (TDS), Redox Potential
or Oxidation-Reduction Potential (ORP) that measure
the water ability to oxidize contaminants, where the
higher the ORP means the greater number of oxidizing
agents is available. lon concentration analysis and water
hardness (amount of dissolved calcium and magnesium)
analysis completes the important information about the
fish. Haruan normally inhabits in smaller shallow pond,
lake or slow running rivers tributaries with plenty of
aquatic plants and dead woods as shelter and hiding
place. Interestingly, the water where Haruan was caught
have the chemical compositions of ammonia, phosphate,
sulphate, chlorine, calcium, magnesium and sodium, well
below the permissible toxic level to human.!"

This carnivorous fish is territorial and monogamous with
good-parental-care and preys mainly on aquatic fauna
that provides all dietary nutrients needed, thus making C.
striatus as one of the best source for functional food.!"!
This is indeed an important information in formulating
diet, or pellets for Haruan in farming activities, where the
fish at all stages of its life needs at least 40% protein in
daily consumption, especially in a mass commercial scale
production without compromising the quality. The whole
ecosystem complements the genetic information of Haruan
with a stock identification of parentage for breeding and
where the fish is found to having 44 chromosomes.!">! In
addition, the RFLP measurement and nucleotide sequences
with the accession number JF826031-JF826036 as marker
for the local wild C. striatus confirmed the indigenous
status of the species to Malaysia, and it is one of the key

findings reported previously.!'s

Proximate analysis on wild C. striatus indicated a
high protein content of up to 78.32+0.23%, low-fat of
2.08+0.08%, Vitamin A at 0.27+0.01%, and have almost
all nutritional as well as dietary minerals of Mg, Cu, Fe,
Mn, Ni, Pb, Zn, and Ca at a concentration much lower than
toxic level recommended to human. The medicinal value of
Haruan is contributed by a good profile of 17 amino acids
which some are essentials, and this includes as aspartic
acid, glutamic, glycine, leucine, isoleucine and histidine.
B The fatty acids detected are the Omega-6 arachidonic
acid AA 20:4®6, and Omega-3, Docosahexaenoic acid
DHA 22:6%3,!') and antioxidant content.!'8!

DEVELOPMENT AND COMMERCIALIZATION
OF CHANNA STRIATUS BASED PRODUCTS

Combination of all the biochemical components makes C.
striatus unique and ideal for wound treatment, by providing
necessary elements for healing, repair and growth.["]
Preclinical and early clinical studies consistently report
multiple bioactivities for C. striatus extracts relevant to
wound healing and recovery. Anti-nociceptive effects
were demonstrated in murine models using abdominal-
constriction and other nociception tests. The extracts
produced strong, dose-dependent inhibition of nociceptive
responses and enhanced morphine analgesia, and this
activity was not reversed by naloxone, indicating a non-
opioid mechanism; the activity remained sizeable across
a broad pH range and showed partial heat stability (mucus
extract inhibition reduced from 88.4% at 0°C, to 61.1% at 80-
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100°C).?% The extracts also stimulate platelet aggregation
and produce marked changes on thromboelastography
(TEG), notably shortening clot initiation (reaction time)
and accelerating clot formation kinetics, together with
alterations in measures of clot strength. These consistent,
highly significant TEG shifts indicate a pro-hemostatic
effect that plausibly contributes to faster haemostasis
observed in wound-healing models.?"! Anti-inflammatory
activity is supported across multiple in vitro and in vivo
models (gastric-ulcer, dermatitis and osteoarthritis models),
with extracts reducing pro-inflammatory cytokines
and markers of NF-kB signalling in treated tissues.*?
Antimicrobial testing of fillet and mucus preparations shows
inhibitory activity against a range of pathogens, including
Helicobacter pylori, Escherichia coli, Salmonella spp.
and Staphylococcus aureus, by agar-diffusion and MIC
methods,”! and preliminary antifungal inhibition has been
reported for several filamentous species in screening assays.
4 Neurobehavioral studies demonstrate antidepressant-
like and neurotrophic effects. Lipid and aqueous extracts
reversed chronic-stress induced behavioral deficits in rats
(chronic unpredictable mild stress models) and significantly
reduced immobility in forced-swim and sucrose-preference
tests (dose range from 125-500 mg/kg; significance levels
of p<0.05 to p<0.001), accompanied by restoration of
hippocampal/prefrontal monoamines, increased BDNF,
and reductions in IL-6 and NF-kB.*!

The in-water extracts termed as Haruan Manan (HM)
demonstrated anti-inflammation, and anti-ulcers activity,**
as well as helping those suffering from diabetic and
cardiovascular complications.?”! Similarly, HM and other
products containing Haruan’s extract was shown to be
effective for human applications based on wound healing
progress post lower segment caesarean section (LSCS)
on mothers after giving birth. Clinical evidence for C.
striatus extracts in humans comprises a small number of
randomized trials that report promising but heterogeneous
results. In a randomized, double-blind, placebo-controlled
postpartum study, oral C. striatus dose of 500 mg/day for 6
weeks produced significantly faster uterine involution versus

placebo as assessed by serial sonographic anteroposterior
uterine dimensions (between-group time effect: F=3.93,
p=0.013) with plane-specific differences reported p<0.05
and p<0.001).*® In a large CABG cohort, daily dose of C.
striatus (500 mg/day) yielded non-significant differences
for most objective wound (ASEPSIS score) and pain
endpoints (pain Visual Analogue Scale (VAS), p=0.290),
with only a single significant improvement.”” A phase-I
dermal safety study of a 5% C. striatus cream reported
a low patch-test positivity rate and only mild, transient
application reactions (2.4%), supporting short-term topical
tolerability.*”! Additionally, a three-arm, double-blind trial
in knee osteoarthritis found that oral C. striatus at 500
mg and 1000 mg/day for 6 months produced statistically
significant improvements in WOMAC stiffness and function
domains versus placebo (p<0.05), without serious safety
indications.P" Safety data are generally reassuring but
preclinical haemostatic effects reported elsewhere warrant
inclusion of coagulation monitoring and exclusion criteria
in future trials. Taken together, these studies justify larger,
multi-centred, well-powered randomized controlled trials
with standardized extract characterisation, and pre-specified
primary endpoints, together with rigorous adherence and
safety monitoring for efficacy and safety.

HM is the key outcome from extensive drug discovery
research and development on Haruan C. striatus
(Figure 2). HM was obtained through a standardized
proprietary Standard Operating Procedure (SOP) using
a Pressurized In-Water Extraction (PIWE) procedure,
a modified of the earlier Haruan Traditional Extract
(HTE) methodology that was patented under Utility
Innovation (UI138245A) for preparation of Haruan C.
striatus extracts with pharmaceutical functions. Both
protocols have successfully extracted out, sustained
and maintained similar biochemical composition to a
living Haruan,?* and the whole extraction process was
achieved without using any toxic organic solvent such
as chloroform, methanol or ethanol. The yield from the
extraction process was obtained in two forms, which is
liquid and solid with equipotent biomedical properties.*

Figure 2: Extraction Process Flowchart from Fresh Haruan to Fillet, And Two forms of Solid and Liquid Extracts
that was used to Develop HM Haruan based Personal Care Products (Shower gel, body lotion and cream).

Subsequently, HM and derivative Haruan Biomedical
Products (HBP) were manufactured and released only after
the batch Certificate of Analysis (COA) confirms that heavy-

metal contents (Arsenic, Lead, Cadmium and Mercury)
were below permissible human limits. The HM ingredient
has been incorporated into a non-steroidal, aqueous-based
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topical cream containing 5% HM, which demonstrated an
approximately 60% diffusion rate in in vitro skin permeation
assays.’ In addition to the cream formulation, HM has been
processed into both spray-dried powder and solid extract
forms, thereby broadening its potential applications in oral,
topical, and biomedical product development. Physical
characterization showed the spray-dried extract had a
median particle size of approximately 30 pm, and the solid
fraction of about 80 pm. An electron-beam cross-linking
procedure yielded nanoparticles form of HM of about 0.2
pm (200 nm).?! All extracts and finished formulations were
non-mutagenic in a reverse-mutation Ames testing, and met
routine safety panel specifications. Stability testing described
in the product report indicates that the active molecular
constituents withstand high thermal challenge (stability
of up to 100°C), resist enzymatic degradation by amylase,
lipase and protease, and remain stable across extreme pH
conditions. The final report combines the chemical safety
release of COA, particle sizing and functional stability data
prior to the clinical evaluation.

In addition, the bones from Haruan’s organic waste has
garnered increasing interest in recent years as possible raw
materials for Halal collagen and gelatin in order to fulfil
the demands of Muslim population across the world, and to
replace doubtful Halal status collagen and gelatin coming
from bovine and birds source.*® This will definitely add
on to the potential of C. striatus extracts and widening
the scope of Haruan healthcare industry. C. striatus fish
is definitely a promising future candidate as raw material
for natural-based product either for therapeutic purposes,
or biotherapy, or as functional food.

CONCLUSION

Haruan C. striatus is an indigenous Malaysian species
that forms part of the nation’s megabiodiversity. Its
continuous consumption and practice in traditional
medicine, particularly as a remedy for wound healing
among postpartum mothers, underscores its long-standing
ethnopharmacological value. Extensive preclinical
investigations in in vitro and in vivo models, alongside
emerging clinical trials, have validated its therapeutic
activities. Classified as a functional food, C. striatus
facilitates rapid recovery by contributing to the four
key physiological processes of wound healing: tissue
repair, pain reduction, anti-inflammatory activity, and
antibacterial defence. Its rich biochemical composition,
encompassing high protein content, antioxidants, and
essential dietary minerals, positions it as a versatile
nutraceutical ingredient capable of promoting health across
age groups and genders.’” Importantly, the translational
potential of C. striatus is increasingly recognized, with
its bioactive extracts advancing into diverse commercial
formats including tablets, capsules, Halal-certified
collagen, and gelatin. Such innovations align with global
demand for evidence-based natural products, offering a
dual role as both functional food and biomedical resource.
By bridging traditional ethnomedicine with modern

product development, C. striatus is poised to expand
Malaysia’s footprint in the nutraceutical and biomedical
industries, establishing itself as a valuable resource for
therapeutic and commercial applications.
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