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ABSTRACT

Innate Defense Components were being useful to identify and understand their mode of action on
microbial pathogens. The present study portrays the qualitative and quantitative determination of
endogenous lipids from the skin, intestine, kidney and liver of Clarius batrachus. The skin lipids
were identified by TLC, which constitutes phosphatydyl serine (Pid Ser) (48%),
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multidrug resistant bacterial pathogens.

glycerophospholipids (23%), phosphoglyceride (20%), and 7% of cholesterol (C). The GC-MS
FAME profile of the Skin comprised, the saturated fatty acid (SFA) with n-16 and n-18 as major
fatty acids, 25.04% of palmitic (PAM) and 10.23% of stearic acid (STA). The fatty acid profiles and
lipid classes of other organs were also identified and quantitated. The results from the present
study bestowed to the skin lipid from the C.batrachus can be developed as a novel drug for

Keywords: GC-MS FAME analysis; thin layer chromatography (TLC); lipid classes; multidrug resistant

pathogens; Clarius batrachus.
1. INTRODUCTION

The epidermal mucosal surfaces of fishes
provide first-line defense against microbial
invasion through their complex secretions. The
antimicrobial activities of peptides in these
secretions have been well documented, but the
contributions of lipids to mucosal defense have
not yet been defined. The functions of innate
host defense systems were to kill microbes
through membrane  permeabilization and
disruption of membrane-bound multi-enzyme
complexes [1] and to modulate the immune
response through chemotactic activity and
sequestration of pro-inflammatory microbial
products [2]. The skin, intestine, kidney and liver
were susceptible and constantly challenged with
variety of pathogens through contact with
environment like air borne, water borne, food
borne and aspirated microbes and its integrity
depends on continuous removal of microbes by
mucociliary clearance. The mucosal secretions
have been intensely studied, and important
defense functions have been attributed to
antimicrobial polypeptides such as lysozyme,
defensins and magainin. The cutaneous mucosal
delivery was originated from the epidermal layer
of skin.

The secretion includes not only peptides but also
conjugates with bound lipids. The lipids were
diverse in its functions. Lipids are attributed to
essential components of all biological
membranes, but the membrane lipid composition
differs greatly between eukaryotes and
prokaryotes [2]. Lipids are also precursors for
hormones, used for energy storage, and they
have a prominent role as messengers and
regulators of inflammation [3]. In fatty acids, the
Poly-unsaturated fatty acids (PUFA) play a vital
role in the immune response and overall health
of salmon fish [4]. The possible mechanism of
PUFA was executed through the influence of
immune response. Initially the structural changes
in the leukocyte membrane which influence
cellular functions such as enzyme kinetics, ion

transport and permeability, receptor expression
and signal transmission, and secondly via.,
eicosanoids (chemical mediators of the immune
response). Further the lipids in lung surface,
predominantly phospholipids, are essential for
reducing the surface tension in the alveoli, thus
preventing their collapse during exhalation [5].
On the other hand the Fish oils with a high
degree of unsaturation were widely used in the
food and pharmaceutical industries, due to their
high nutritional value. The nutritional value is due
to the association of high levels of
polyunsaturated fatty acids (PUFA) and the
presence of vitamins of A and D groups [6].
However, oxidation of fish PUFA easily occurs
during storage, which impairs their further
applications [7]. Although, there are a few report
on the lipid composition of leucocytes from the
blood of Atlantic salmon (Salmo salar L.) [8],
channel catfish and rainbow [9] trout were
previously reported. But there are no reports on
the fatty acid profiles and the lipid composition of
the cells specifically involved in the immune
response of Clarius batrachus, In this rationale,
the present study identifies the lipid class and its
fatty acid compositions of kidney, skin, liver and
intestine of C. batrachus by  Gas
Chromatography and Mass Spectra and the
defense activity was performed against bacterial
pathogens by In vitro antimicrobial assay.

2. MATERIALS AND METHODS
2.1 Collection of Animals

The live healthy Clarius batrachus fishes of
approximately 6 months old, weighing about 400
gm each were purchased from the lake located
at navalpattu near, Mathoor, Tiruchirappalli,
Tamilnadu, India.

2.2 Acclimatization

The procured fishes were brought and
acclimated to laboratory condition in the tap
water and maintained for 10 days. Then they
were released into flow-through freshwater tanks
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(28+2°C) and fed ad libitum with commercial fish
pellets to attain normalcy.

2.3 Collection of Various Organs from
Fish

After a brief period of acclimatization, the fishes
were anaesthetized with chloroform and carefully
dissected the various organs like liver, intestine,
kidney and skin. The organs were washed and
buffered with phosphate buffered saline (PBS)
then stored at 4°C for further use.

2.4 Lipid Extraction

A lipid extract of each of the fish organs were
obtained by the method described by [10]. 2 gms
of fish organ such as liver, kidney, skin and
intestine were homogenized separately in an
Electronic homogenizer (500 mg/ml”) with
chloroform—methanol (2:1, v/v) solvent system to
isolate the lipids. After homogenization,
centrifuged at 3000 rpm for 10 min. The crude
lipid extracts were purified by “Folch wash”. The
Folch wash is 0.2 volume (4 ml for 20 ml) Of
0.9% NaCl solution was added with lipids twice
and centrifuge at 2000 rpm decant the upper
phase to remove non-lipid contaminants.

2.5 Test Microorganisms

Five multidrug resistant pathogens were taken
for the study. Among them four were Human
pathogens and one was fish pathogen. The
bacterial strains were Escherichia coli (BH-54),
Klebsiella pneumonia (BH1991), Staphylococcus
aureus (BH-87), Pseudomonas putida (BH-89)
and Aeromonas hydrophila (BH-42). All the
strains were procured from Department of
Microbiology, Bharathidasan University,
Tiruchirappalli.

2.6 Antimicrobial Assay

The antimicrobial activity was evaluated by Agar
disc diffusion method. The nutrient agar medium
(Hi-media) was inoculated with 100 pl of the
inoculums (1 x 10® CFU) poured into the petri
plate. The Drug loading disc of 8mm diameter
was obtained from Hi Media, India. The 50 ul (50
pg) of lipid extract from various organs of C.
batrachus was loaded on the solidified media
containing test strains. For each bacterial strain
controls were maintained. Extraction buffer
(containing Methanol: Chloroform) were used as
negative control and tetracycline (10 mg/ml) from

which 50 uyl was used as positive control. The
plates were incubated overnight at 37°C.
Antimicrobial activity was determined by
measuring the zone of inhibition.

2.7 Thin Layer Chromatography

The identification of the lipid classes were done
by using thin layer chromatography [11].The
standards such as glycerolipids (1-acylglycerol-3-
phosphate) ,glycero phospho lipid (1, 2-
Dihexadecanoyl- rac - glycero - 3- phospho- rac-
(1-glycerol) ammonium salt), cholesterol(C),
gangliosides (Mono Sialoganglioside) GM2,
squalamine and phosphatidyl serine (Ptd Ser)
(1,2-Dimyristoyl-sn-glycero-3-phospho-L-serine

sodium salt) from Sigma, India were used to
identify the lipids. The above standards were

dissolved at 1 mg/ml of chloroform. The
standards were developed in same
chromatogram.

2.8 Estimation of Free Fatty Acids

A small quantity of free fatty acids is generally
present in the fishes along with triglycerides. The
quantity of free fatty acids was measured by acid
number/acid value [12].

2.9 Preparation of Fatty Acid Methyl
Esters

The lipid extract (100 mg) was dissolved in 4 mL
of 5% hydrochloric acid in methanol and 0.5 mL
benzene and then the mixture was refluxed in a
silicone bath at 80—100°C for 2 h. After cooling,
the methyl esters were extracted with petroleum
ether, simultaneously neutralized and dried over
a sodium sulphate—sodium bicarbonate mixture.
The solvent was evaporated to dryness under
reduced pressure at 40°C on a rotary evaporator
(Heidolph, Laborota 4000). These fatty acid
methyl esters (FAME) were then analyzed by
GC-MS.

3. FAME ANALYSIS

The fame analyses were performed on a
Shimadzu QP-5000 GC-MS equipped with FID
and a 25 mx0.25 mm, 0.25 pm film thickness
WCOT column coated with 5% diphenyl siloxane.
Helium was used as the carrier gas at a flow rate
of 1.2 ml/min, at a column pressure of 42 KPa.
The column temperature was programmed for
fatty acid methyl esters (FAME) from 120-300°C
at a rate of 2°C/min and held at 300°C for 10
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min, with a total run time of 100 min. The EIl
ionization voltage was 70 eV. Peak identification
was performed by comparison of the obtained
mass spectra with those available in the Wiley
and NIST libraries (Shimadzu-Wiley Registry
T™, 8" Edition Mass Spectral Library, Shimadzu

and the NIST 08 Mass Spectral Library
(NIST/EPA/NIH) — new 2008 version).

4. RESULTS

4.1 Total Lipid and Fatty Acid

Composition of Various Organs in C.
batrachus

The concentrations of total lipid and free fatty
acid content in the endogenous lipid ligands
associated with defense proteins in the first line
innate defense system of various organs such as
the Skin, Liver, Kidney and Intestine were
estimated. Among the four organs fatty acid
content, the Intestine (3.366+0.62 mg) and Liver
(2.24+0.21 mg) were significantly higher than the
Skin (1.96+£0.81 mg) and Kidney (1.68+0.45 mg)
as indicated (Fig. 1). The lipid content was
observed highest in intestine 37% followed by
Liver 24% followed by Skin and Kidney (21% and
18%) respectively.

Intestine
37%

Lipid Fig-1

Fig. 1. Estimation of total lipids in the skin,
liver, kidney and intestine of C. batrachus
The total lipid content of the endogenous ligands
bound with peptide of mucillary lineage of
various organs. 100 mg of samples were taken
and assayed. The lipid content of the each
organ was expressed in the percentage

4.2 Defense (anti-infective) Property of
Lipid Extracts from Various Organs of
the Catfish Clarius batrachus

To ascertain the lipid extract of various organs
contribute to inherent (anti-infective activity)
defense activity the Skin, Liver, Kidney and
Intestine were evaluated. The lipid extract from
all the organs exhibited broad spectrum
antimicrobial activity (Fig. 2). Amid the organs
Skin lipid extract possess utmost antibacterial
activity against E. coli, K. pneumoniae, S.
aureus, A. hydrophila and P. putida than other
organs extract. The kidney and the intestine
indicate less antimicrobial against bacterial
pathogens. The inhibitory effect of Skin (9.6+0.68
mm) and liver (8.6£0.82 mm) was significantly
strong against S. aureus when compared to
Positive control the drug Tetracycline (6.2+0.37
mm). Whereas the skin lipids extract exposure
cause highest zone of inhibition for fish
pathogens A. hydrophila (8.3+0.26 mm) and P.
putida (6.9+1.03 mm). Whereas the nosocominal
pathogen K. pneumoniae imparted (7.0+0.16
mm) and E. coli (5.84 0.39 mm) activity. The
other lipid extracts of kidney and intestine
displays less than 4.0£2.09 mm for all the
bacterial pathogens. The Positive control
Tetracycline drug was used as a yardstick to
compare the antimicrobial activity of different
organs lipid extract. The positive control exhibit a
high zone of inhibition in the S. aureus (6.3+0.18
mm), K. pneumoniae (5.07£0.42 mm), P. putida
(4.120.51 mm) and A. hydrophila (3.41+0.28
mm). The negative control (the homogenizing
buffer) was exposed to ensure the antimicrobial
activity which showed 0.2 mm against all the
Bacterial pathogens. This is due to the presence
of organic solvents Methanol and Chloroform. All
the values of zone of inhibition were treated
statistically (Six different observations + S.D).

4.3 Identification of FAME (Fatty Acid
Methyl Esters) of Total Lipid and Its
Proximity of Skin, Liver, Kidney and
Intestine from C. batrachus

The saturated and unsaturated fatty acid
composition and the amount in various organs
were identified (Fig. 3 & Table 1). In the skin, the
saturated fatty acid (SFA) with n-16 and n-18 as
major fatty acids contribute 25.04% and 10.23%
respectively were identified as palmitic (PAM)
and steric acid (STA). The chemical systemic
naming was hexadecanoic and octadecanoic
family. The Unsaturated fatty acids n-18:1, 18:2
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were found and identified as oleic (OLA) and Effestof ipd exirects on pathogenic organism from C.butrachus
Iinoleic aCid (LNA) Long Chain fatty aCid n'20:4 BEcol  OKebsdapneumonia  BPseudomonasputia  RAeromonassp - @Staphybcoccus aureus
were detected in the GC-MS as eicosanoids 2

especially recognized as arachidonic acid (ARA)

as 20.69%. The liver possesses hexadecanoic 0

acid as the saturated fatty acid (SFA) undecylic
acid and unsaturated fatty acid as lauric acid
0.76%. The kidney exhibits very long chain fatty
acids n-20:4, W6, 12&15c belonging to the
eicosinoic groups, which forms 60.98% of
arachidonic acid. Also the unidentified new fatty
acids 14:0 OH/16:11SO-1 occurs 39.02%.
Intestine exhibits more types of saturated fatty
acids (SFA) such as 11:0, 13:0, 14:0, 15:0, 16:0,
17:0, 19:0 and 20:0 their percentages were \
0'07%’ 0'08%’ 2'96%’ 131 %’ 26'590/0’ 1'12%’ ' skin Ier kidne Intestire tetracycline solvent
0.23% and 0.21% respectively. Among the DiferentLipids Extract

saturated fatty acids (SFA), the myristic acid
possess highest percentage of 26.59% which
systemically viz., -Cis-9, 10-
ethylenehexadecanoic acid. Small amounts of
unsaturated fatty acids such as n-9:0, 13:0, 14:0,
15:0, 16:0, 17:0, 19:0 and 20:0ANTEISO were
found in the percentage of 0.10, 0.29, 0.32, 0.71,
0.48, 0.99, 0.25, 0.82, 1.14, 0.26 and 0.34
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Fig. 2. Antibacterial efficacy of peptide
associated endogenous lipids from various
organ of C. batrachus
The zone of Inhibition of Skin, Liver, Kidney and
Intestine were attained against Bacterial pathogens at

respegtivel){. The w-fatty acid occurred as 100l concentration using Disc diffusion assay.
23.72%, highest level in the intestine. The  Tetracyline as Positive control and Extraction solvent
branched chain fatty acid such as n-12:0, 13:0, (Methanol: Chloroform) As Negative control

14:1, 14:0, 15:0, 16:0,17:1,18:1,19:1 and 20:0
ISO were found in the percentage of 0.49, 0.17,
0.05, 0.38, 0.71, 0.78, 0.97,0.50,0.12 and 1.13
respectively.
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Fig. 3. GC-MS analysis of fatty acid methyl esters (FAME) in skin, liver, kidney and intestine -
total lipids from C. batrachus

4.4 Detection of Lipid Classes in the Skin,
Liver, Kidney and Intestine of
C. batrachus by Thin Layer Chromato-
graphy (TLC)

The lipid samples from the skin, liver, kidney,
intestine and standards were eluted in
chromatogram (Fig. 4). The relative front from
the each samples and the band area were
analyzed and it was calculated by comparing
with the Standards. Skin illustrates the presence
of phosphoglyceride (20%), phosphatydyl serine
(Ptd Ser) (48%), glycerophospholipids (23%) and
7% of cholesterol (C). The liver displays the
presence of 25% of phosphoglycerides,
phosphatidyl serine (Ptd Ser) (24%), glyero-
phospholipid (21%), 12% of cholesterol (C) and
interestingly squalamine was appeared only in
liver with 14%. kidney exposes the presence of
phosphorglyceride (10%), phosphatidyl serine
(Ptd Ser) (27%), glycerophospholipids (11%),
cholesterol (C) (6%) and ganglioside (20%).
Intestine depicts 12% of glycerophopholipids,
phosphatidyl Serine (15%), glycero phospho
lipids 20%, cholesterol(C) 17% and ganglioside
04%. In the above composition of lipids detected
in the various organs, the skin reveals the

highest percentage of phosphatidyl serine (Ptd
Ser) (48%) and (23%) glycerophospholipids.
Notably the ganglioside was present mainly in
the intestine (9%) and kidney (20%) (Table 2).

5. DISCUSSION

Lipid extracts from animal and plant tissues were
usually used as the materials to study the
antimicrobial activity of lipid origin. Antimicrobial
effect of many fatty acids and their esters were
studied in detail [13]. Several studies suggest
that antimicrobicidal lipids play a role in innate
non-specific immunity of humans and animals,
which is their first line of defense against
invading pathogens. Lipid secretion may with
held the resident micro biota on mucosal surface
possessing the antimicrobial peptides [14].
Hence the present results of skin, liver, kidney
and intestine evidenced that endogenous lipids
associated with antimicrobial peptides in mucoid
lineage of innate immunity contribute to inherent
defense activity against bacterial pathogens.
Similar innate host defense activity (Antibacterial
activity) was established in respect
to antimicrobial lipids from the nasal secretions
[15]. Among the lipid extracts of various organs,
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the skin lipid extracts expressed very strong
antibacterial activity against all the 5 multidrug
resistant bacterial pathogens (E. coli, K
pneumoniae, A. hydrophila, S. aureus and P.
putida). This might be due to the lipophilic nature
of molecules act to concentrate the compound
existing inside lipid-rich sebaceous follicle in the
Skin as was reported by [16] in the Human
sebaceous follicle, which possesses
Bacteriostatic and Bactericidal activity. Moreover
the, skin was found to destroy many species of
microorganisms and this property was due to the
presence of long chain fatty acids in the skin
lipids [17]. Lipids of sebaceous gland origin
are known to have multiple functions in
maintaining skin homeostasis, for example to be
responsible for the three-dimensional
organization of the skin surface lipids and the
integrity of the skin barrier [18] in addition to
exhibit strong antimicrobial activity.

The lipid classes from all the organ extract of C.
batrachus possess defense activity. In addition

Cholesterol

Squalamine .

Glycerophospholipid <

Phosphatidyl serine <
Gangliosidel ¢————

Lipid standard Liver

the lipid class of skin and liver possess
significant anti-infective activity. The other two
organs kidney and intestine possess low
antibacterial activity. The lipid content in the fish
showed explicit activity and it varies from species
to species, Sex, maturity, Age, geography and
organ to organ within the host. This implies
significant difference in the composition to total
lipids [19]. The present study also supports the
above findings that the compositions of lipids
in different organs vary considerably as
evidenced in the GC-MS FAME and TLC
analysis of C. batrachus. Similarly quantification
and identification of lipids employing the above
techniques have already done in nasal fluids.
Trailed by this study, presently the lipid class
such as phosphoglycerides, phosphatidyl serine
(Ptd Ser), glycolipids, squalene, cholesterol (C)
and ganglioside were identified and quantified by
TLC. The cholesterol (C) was found lesser
concentration in Skin and kidney of C. batrachus
than liver and intestine because they were the
food processing organs.

N

Skin

Kideny Intestine

Lipid Figure-4

Fig. 4. Thin layer chromatogram of skin, liver, intestine and kidney of C. batrachus
The thin layer chromatogram of various organs of C. batrachus contains L=Liver, S=Skin, I=Intestine and
K=Kidney, subsequent spots were developed and the Relative front of Each spot as identified and quantified with
the support of Standards (Phosphoglycerides, Phosphatidyl serine(Ptd Ser), Squalamine & Cholesterol (C)) and
Compound library
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Table 1. GC-MS analysis of FAME of total lipid of skin, liver, kidney and intestine from C. batrachus

Organs Systematic name Trivial name Saturated fatty acids (%) Systematic name Trivial name Unsaturated fatty acids (%) Branched fatty acids (%)
Skin Hexadecanoic Palmitic 16:0 25.04 Octadecanoic Stearic 18:1 w9c 10.23 19:11SO 14.30
Octadecanoic Stearic 18:0 10.23 Octadecanoic Stearic 18:2 w6,9¢ 6.54
Eicosanoic Arachidic 20:4 w6,9,12,15¢c 20.69
Liver Hexadecanoic Undecylic 11:0 Dodecanoic Acid Lauric 12:0 1ISO 11.01SO 0.76
Acid
Intestine Hexa decanoic Undecanoic 11.0 0.07  Nonanoic Pelargonic 9.0 0.10 12:0 1ISO 0.49
acid Myristicacid  13:0 0.08  -cis-9,10- 13:0 Anteiso 0.29 13:01ISO 0.17
14:0 2.96 ethylenehexadecanoic 14:0 Anteiso 0.32 14:11SOE 0.05
Tetra 15:0 1.31 acid 15:0 Anteiso 0.71 14:0 1ISO 0.38
decanoic Acid 16:0 26.59 16:0 Anteiso 0.48 15:0 1ISO 0.71
17:0 1.12 16:1 w9c 0.99 16:0 1ISO 0.78
19.0 0.23 17:1 w9clSO 0.25 17:11S0O 0.97
20:0 0.21 17:0 Anteiso 0.82 18:0 1ISO 0.50
17:1 w8c 1.14 18:1ISOH 0.12
17 : 0 cyclo 0.26 19:11SO | 1.13
18:3 w6c (6,9,12) 0.34 19:0 1ISO 0.32
18:1 w9c 23.72 20:01SO 0.54
18:1 w7c 2.49
18:1 wbc 0.60
20:1 w9c 0.32
Kidney Unidentified 39.02 14:0 OH/16:11SO|
Eicosanoic Arachidonic 20:4 w6,9,12,15¢ 60.98
Table 2. Detection of different types of lipids in skin, liver, intestine and kidney of C. batrachus
Lipids Skin Liver Intestine Kidney
Phosphoglycerides 20% 25% 12% 10%
Phosphatidyl Serine 48% 24% 15% 27%
Glycerophospholipids 26% 21% 20% 11%
Squalamine -- 14% -- --
Cholesterol 07% 12% 17% 06%
Ganglioside -- -- 09% 20%
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The kidney of C. batrachus exhibits the presence
of ganglioside (20%) with other glycolipids and
Phospholipids.  Usually the presence of
ganglioside (Monosialoyl) was reported in the
kidney of teleost fish [20] particularly in the
neuronal tissues and it was suggested to help
maintain the membrane fluidity at low
temperatures. The squalene was detected in the
liver of C. batrachus as 14%, where as squalene
was reported at trace level in human liver [21].
The intestine exhibits the presence of
phospholipids, glycolipids, cholesterol (C) and
gangliosides. Amid the lipid composition of
various organs, the skin lipid comprises
phosphatidyl serine (Ptd Ser) (48%), glycerol-
phospholipid (26%), phosphoglycerides (20%)
and cholesterol (C) (7%). This may be the reason
for possessing the robust antimicrobial activity by
the skin, which was evidenced by the highest
zone of inhibition against all bacterial pathogens
than other organ’s lipids. Earlier study also
opined that the presence of above antimicrobial
lipids on the skin is not incidental but they are
truly a part of the innate immune system and play
an active role in the defense against invading
pathogens [22]. Generally the fresh water fish
have higher unsaturated fatty acid content (17-
53%) than the saturated fatty acid (SFA) (12-
38%). Similarly C. batrachus also showed higher
unsaturated fatty acids in the Kidney and skin.
However, interestingly the intestine displays the
low unsaturated fatty acid content. The gram
positive bacteria were more susceptible to
antibacterial property of lipids than gram negative
bacteria. However in the present study all the
gram negative bacterial pathogens were highly
sensitive to skin lipids of C. batrachus. This could
supports the view that “there are many
expectations, besides the reports” [23]. The gram
negative bacteria E. coli and Salmonella sp.
being extremely resistant to antibacterial lipids at
neutral pH, but are killed effectively at acidic pH.
E. coli is also susceptible to the combined effect
of lipid at high temperature. In the present GC-
MS study, Skin lipids posses highest antibacterial
activity because it contains predominantly
combination of the saturated fatty acids (SFA)
such as myristic acid, stearic acid (STA), palmitic
acid (PAM), and unsaturated Fatty acids oleic
acid (OLA), arachidonic acid (ARA), palmitoleic
and linoleic acids (LNA). They were most active
against gram-positive bacteria and gram
negative bacteria thus, these fatty acids could be
the cause of antimicrobial property of C.
batrachus. Also, the above fatty acids were well
reported to possess antibacterial and antifungal
activity [24]. The FAME analysis of kidney

showed unidentified saturated fatty acid (SFA)
C14:0 OH, 16:1 ISO (39%) and unsaturated fatty
acid (60.98%) arachidonic acid, thus the kidney
imparted only moderate antibacterial activity than
skin. The Liver possesses good defense activity
against pathogens because of the presence of
squalene. Whereas the intestine imparted very
trace level of antibacterial activity evidences by
the spectral data of GC-MS displayed only
~1.0% of fatty acid contains lauric acid, myristic
acid and majority 25% of (saturated fatty acid
(SFA) palmitic acid (PAM). Lauric acid was
reported as antimicrobial agent [25]. Nearly 15
types of unsaturated fatty acids with trace level
were observed in the intestine, this may be due
to the presence of dietary fatty acids in the feed.
[26] opined that the lauric acid is the most
effective fatty acid, because it is very active
against pathogens even at very low
concentration. Further the host derived
antimicrobial lipids may exert their activity in
conjunction with antimicrobial polypeptides,
which have a well documented membrane-
perturbing activity [27]. It is plausible that
antimicrobial lipids damage microbial
membranes by transferring their hydrophobic
acyl or side chains, and this activity created
lesions.

6. CONCLUSION

In conclusion, lipids extracted from different
organs of C. batrachus possess different level of
antibacterial activity, the selected fatty acids
found in the lipids associated with the
antimicrobial peptide may be the cause for the
bioactivity. It ensures that the natural antibiotic
substances present in the mucoid membrane
acts as innate barrier against pathogens.
Moreover the in vivo activity (Clinical Trials) will
provide the efficiency of these identified lipids.
And also the action mechanism of these lipids
and their fatty acids should provide a solution to
develop drug for many multi-drug resistant
pathogens.

CONSENT

It is not applicable.
ETHICAL APPROVAL

It is not applicable.
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

362



Bupesh et al.; BJPR, 7(5): 3563-364, 2015; Article no.BJPR.2015.117

REFERENCES

10.

1.

12.

13.

14.

Ganz T. Antimicrobial polypeptides. J
Leukocyte Biol. 2004;75:34-38.
Mookherjee N, Hancock RE. Cationic host
defense  peptides: Innate immune
regulatory peptides as a novel approach
for treating infections. Cell Mol Life Sci.
2007;64:922-933.

Watson AD. The matic review series.
Systems biology approaches to metabolic
and cardiovascular disorders. Lipidomics:
a global approach to lipid analysis in
biological systems. J Lipid Res. 2006;47:
2101-2111.

Waagba R, Waagba. The impact of
nutritional factors on the immune system in
Atlantic salmon Salmo salar L, a review 1.
Aqua cult Fish Management.1994;25:175-
179.

Veldhuizen R, Nag K, Orgeig S,
Possmayer F. The role of lipids in
pulmonary surfactant. Biochem Biophys
Acta. 1998;1408:90-108.

Harwood JL, Cryer A, Gurr MI, Dodds P.
The Lipid Hand book, EB Eds. Cambridge
Univ Press: 1994,665-668.

Fineberg H, Johanson AG, Fish Oils: Their
Chemistry, Technology, Stability,
Nutritional Properties and Uses Stans by,
M.E., Ed., Westport Avi. 1967;222-238.
Bell RS, Raynard Sargent JR. The effect of
dietary linoleic acid on the fatty acid
composition of individual phospholipids
and lipo xygenase products from gills and
leucocytes of Atlantic salmon (Salmo
salar). Lipids. 1991;26:445-450.

Bly J, Clem W. Temperature-mediated
processes in teleost immunity, in vitro
immune suppression induced by in vivo
low temperature in channel catfish, Vet
Immunol Immunopathol. 1991;28:365-377.
Folch J, Lees M. Stanely GHS. Extraction
of lipids. J Biol Chem. 1957;226-497.

Fried B, Sherma J. Thin-layer
chromatography: Techniques and
applications, 2nd ed. New York: Marcel
Dekker. 1986;394.

Cox HE, Pearson D. The chemical analysis
of foods. Chemical Publishing Co Inc New
York. 1962;420.

Mouritsen OG, Zuckermann MJ. What's so
special about cholesterol? Lipids. 2004;
39:1101-1113.

Salzman NH, Underwood MA, Bevins CL.
Panethi cell defensins, and the commensal
microbiota: A hypothesis on intimate

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

363

interplay at the intestinal mucosa. Semin
Immunol. 2007;19:70-83.

Thai Q Do, Safiehkhatoon Moshkani,
Patricia Castillo, Suda Anunta, Adelina
Pogosyan, Annie Cheung, Beth Marbois,
Kym F, Faull, Wiliam Ernst, Su Ming
Chiang, Gary Fujii, Catherine F. Clarke,
Krishna Foster Edith Porter Lipids
Including  Cholesteryl Linoleate and
Cholesteryl Arachidonate Contribute to the
Inherent Antibacterial Activity of Human
Nasal Fluid. J Immunol. 2008;181:4177-
4187.

Christopher decker L, Dianne Deuel. M
David M. Sedlock Role of Lipids in
Augmenting the  Antibacterial Activity of
Benzoyl Peroxide against Propioni-
bacterium acnes. Antimicrobial Agents and
Chemotherapy. 1989;4:326-330.
Burtenshaw JML. The mechanism of self-
sterilization of human skin and its
appendages. J Hyg. 1942;42:184-209.
Zouboulis CC. Sebaceous gland in human
skin: The fantastic future of a skin
appendage. J Invest Dermatol. 2003;120:4
-15.

Suriah  Abd rahman, The sing Huah,
Osman Hassan, Nik Mat. Daud fatty acid
composition of some Malaysian fresh
water fish. Food chemistry. 1995;54:45-49.
Yukio Niimura, Michiko Tomori, Keiko
Tadano-Aritomi, Toshihiko Toida, Ineo
Ishizukatt The Major Acidic Glycolipids
from the Kidney of the Pacific Salmon
(Oncorhynchus keta): Characterization of a
Novel Ganglioside, Fucosy 1-N-acety
Igalactosaminy 1-GM11. J Biochem. 1999;
126: 962-968.

Tilvis R, Miettinen TA, Squalene, methyl
sterol and cholesterol levels in human
organs, Arch Pathol Lab Med. 1980;104:
35-40.

Georgel P, Crozat K, Lauth X
Makrantonaki E, Seltmann H, Sovath S,
Hoebe K, Du X, Rutschmann S, Jiang Z,
BigbyT, Nizet V, Zouboulis CC, Beutler B.
A Toll- like receptor 2-responsive lipid
effector pathway protects mammals
against skin infections with gram-positive
bacteria. Infect Immun. 2005;73:4512-
4521.

Bergsson G, Steingrimsson O, Thormar H
J. Antimicrob Agents. Bactericidal effects
of fatty acids. Int J Antimicrob Agents.
2002; 20:258-262.

Mcgaw Lj, Jager Ak, Van Staden J.
Isolation of antibacterial fatty acids from



Bupesh et al.; BJPR, 7(5): 3563-364, 2015; Article no.BJPR.2015.117

Schotia brachypetala. Fitoterapia. 2002;73: 26. Frentzen M, Weier D, Feussner |. Reports

431-433. on symposia and congresses. Eur J Lipid
25. Seidel V, Taylor PW. In vitro activity of Sci Technol. 2003,105:784-792.

extracts and constituents of Pelagonium 27. Shai Y. Mode of action of membrane active

against rapidly growing mycobacteria. Int J antimicrobial peptides. Biopolymers. 2002;

Antimicrob Agent. 2004;23:613-619. 66:236-248.

© 2015 Bupesh et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/10010

364



