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Abstract 
The healthy live fish Mugil cephalus were purchased from lower Anaikkat in Kollidam River, Thanjavur 
District. Tamilnadu, India. Mucus was carefully scraped from the dorsal body using a sterile spatula, the 
collected fish mucus was stored separately at 4 °C for further use.  Anticancer activity was done by 
laryngeal cancer cell lines. Primarily the hemolytic activity was done in chicken and goat blood 
erythrocytes were recorded. Further characterization of crude mucus was done through FT - IR.Studies 
on the anticancer activity of the skin mucus from Mugil cephalus has remarkable anticancer activity.  The 
mucus sample showed absence of hemolytic activity in sheep and chick blood erythrocytes, FT-IR 
analyze revealed the presence of bioactive compounds signals at different ranges. Mugil cephalus mucus 
may also contain some biologically active agents which has anticancer activity and absence of hemolytic 
activity. In future, purification and structural identification of compounds will be carried out in mucus of 
fish Mugil cephalus. 
 
Keywords: Mugilcephalus-AMPs antimicrobial peptides-MTT assay-laryngeal cancer cell lines-
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1. Introduction 
Among the most effective methods of treatments, the natural productsare proved to have much 
less side effects than the chemical or radioactive treatments. On various experimental models 
few natural products has been tested for anticancer activity [1, 2]. From the prehistoric period, 
many traditional medicines were prepared by using essential ingredients from animals and 
their products [3, 4]. Diverse structural classes such as polyketides, terpens, steroids and 
peptides have been used as anticancer molecules from marine organisms [5]. However, fish 
tissues also constitute a potential source of anticancer molecules to be explored.  
Majority of fisheries by products are presently utilized to produce fish oil, fish meal, fertilizer, 
pet food and fish silage [6]. However, most of these recycled products possess low economic 
value. Most of thestudies have been reported as bioactive compounds were obtained from the 
fish body such as collagen, gelatin, fish oil, fish boneand internal organs [7]. Tumours have 
been inhibited by protamine and fish antibacterial peptides [8]. Marine fish such as shark, 
globefish, devil ray (Manta birostris), king crab and hairy clam (Arca subcrenata) have been 
reported to possess few proteins with potent antitumor activity [9]. 
Few bioactive peptides isolated from various fish protein hydrolysates have been shown to 
involve numerous activities such as antihypertensive, antithrombotic, immunomodulatory 
antioxidative activities and anticancer activity [7, 10]. Recently, few studies described the 
haemolytic activity of epidermal mucus from Anguilla Anguilla [14]. Further studies described 
the haemolytic activity of mucus from two fishes, Cynoglossus arel and Arius caelatus [15]. 
Mucus of Mastacembelus armatus was shown to have haemolytic activity [16]. Few studies 
were carried out to analysis the chemical composition of mucus by using FT-IR in fishes 
Cynoglossus arel and Arius caelatus [15, 17]. 
More than six thousands of new marine natural products with low molecular weight (MW) 
comprising alkaloids and peptides, steroids and lipids, phenolic and quinoid compounds, have 
been obtained till date [18]. Few compounds have been tested clinically and were found to 
possess powerful antitumor, antiviral, anti-inflammatory, haemolytic activity and 
antinociceptive activities [19]. Molecules of fish tissues and mucus also have potential for  
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Anticancer activity to be explored. In several animal models 
squalamine, peptide isolated from the liver of the dogfish 
shark Squalus acanthias for potent to inhibit angiogenesis and 
tumour growth [11, 12, 13]. Hence, the present study has been 
attempted to screening the potential anticancer properties, 
haemolytic activity and FT – IR analysis of mucus of fresh 
water fish Mugilcephalus. 
 
2. Materials and Methods 
2.1 MTT assay- Cytotoxicity activity 
The Cytotoxicity of samples on Laryngeal cancer cell lines 
was determined by the MTT assay [20]. Cells (1×105/well) 
were plated in 1ml of medium/well in 24 - well plates (Costar 
Corning, Rochester, NY). After 48 hours incubation the cell 
reaches the confluence. Then, cells were incubated in the 
presence of various concentrations of the samples in 0.1% 
DMSO for 48h at 37 °C. After removal of the sample solution 
and washing with phosphate - buffered saline (pH 7.4), 
200μl/well (5mg/ml) of 0.5% 3- (4, 5- dimethyl - 2 - 
thiazolyl) - 2, 5-diphenyl - tetrazolium bromide cells (MTT) 
solution was added. After 6-7 hrs incubation, 0.04M 
HCl/isopropanol were added. Viable cells were determined by 
the absorbance at 595nm. Measurements were performed and 
the concentration required for a 50% inhibition of viability 
(IC50) was determined graphically. The absorbance at 595 
nm was measured with a UV -Spectrophotometer using wells 
without sample containing cells as blanks. The effect of the 
samples on the proliferation of Laryngeal cancer cell lines 
were expressed as the % cell viability, using the following 

formula: Cell viability (%) = Mean OD/Control OD x 100. 
 
2.2 Hemolytic assay 
The hemolytic activities of crude extracts of Mugilcephalus 
epidermal skin mucus were assayed on chick and goat 
erythrocytes the method described by Paniprasad and 
Venkateshvaran [21]. 
 
2.3 Fourier Transform-Infra Red spectrum analysis (FT-
IR) 
Lyophilized sample of Mugilcephalus epidermal skin mucus 
was analysed by FT-IR spectroscopy (Nicolet Avatar-360) the 
method described by Akkas et al., [22]. The dry lyophilized 
mucus sample (10mg) was mixed with 100mg of dried 
potassium bromide (KBr) and compressed to prepare as a salt 
disc (10mm diameter) for reading the spectrum further. 
 
3. Results 
The concentration dilution and death of cancer cells are 
presented in Table 1 and Fig 2, Fig 3.The concentration of 
1000µg/ml, 500 µg/ml, 250 µg/ml, 125 µg/ml, 62.5 µg/ml 
shows the percentage of cell death as 86.33 ± 1.67, 80.92 ± 
1.59, 74.44 ± 0.67,70.19 ± 1.32 and 64.46 ± 1.87 respectively. 
From the results it can be inferred that as the concentration of 
mucus decreases, decrease in cell death was observed. In the 
dilution of 1:16, 1:32, 1:64, 1:128 and 1:256 the observed 
percentage of dead cells were 58.33±1.09, 54.02±1:45, 
45.88±0.99 24.34±1.03 and 12.88±1.78 respectively. 

 
Table 1: Anticancer activity of crude mucus from Mugilcephalus against the laryngeal cancer cell lines 

 

S. No Concentration (µg/ml) Dilutions Cell viability 
1 1000 Neat 86.33 ± 1.67 
2 500 1:1 80.92 ±1.59 
3 250 1:2 74.44 ±0.67 
4 125 1:4 70.19 ±1.32 
5 62.5 1:8 64.46 ±1.87 
6 31.25 1:16 58.33 ±1.09 
7 15.625 1:32 54.02 ±1.45 
8 7.8125 1:64 45.88± 0.99 
9 3.906 1:128 24.34±1.03 

10 1.953 1:256 12.88 ±1.78 
11 Cell control - 0 

 

 
 

Fig 1: Anticancer activity of crude mucus from Mugilcephalus against the laryngeal cancer cell lines 
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Fig 2: Cytotoxicity effect of samples on laryngeal cancer cell lines 
against Mugilcephalus skin mucus 

 
Results of the present study showed that the concentration of 
1000µg/ml causes more damage to cancer cells which is 
indicated that the anticancer activity is concentration 
dependent. More dead cells are found in the higher 
concentration of mucus than in the less concentration. 
Moreover the cell shrinkage was higher in the wells with 
higher concentration of mucus. The microscopic observation 
of wells revealed that there is a change in the morphology of 
cells. 1000µg/ml shows significant lytic activity of cell 
membrane. On the contrary the cells of the control well show 
0% death of cancer cells.  
The haemolytic activity of crude epidermal mucus of 
Mugilcephaus on goat RBC (gRBC) and chicken RBC 
(cRBC) have been carried out. The hemolysis is due to RBC 

membrane destruction which resulted from lysis of membrane 
lipid bilayer. The first two wells containing distilled water 
with gRBCs are showing hemolysis. The wells containing 
different concentrations of mucus and gRBCs are forming the 
button which indicates the absence of hemolysis. The 
negative control wells having PBS with RBCs are also 
showing buttons implies the absences of haemolysis (Fig 3). 
 

 
 

Fig 3: Haemolytic activity of crude mucus from Mugilcephaluson 
goat RBC (gRBC) 

 
First two wells containing distilled water with cRBC showed 
hemolysis. Whereas the wells containing various 
concentrations of fish mucus with cRBCs are showing button 
in their wells which indicate the absence of hemolysis. On the 
contrary the wells containing PBS with cRBCs are also 
showing buttons confirming that they are also not causing 
hemolysis which act as negative control. The haemolytic 
activity in the wells with cRBCs is presented in Fig4. 
 

 
 

Fig 4: Haemolytic activity of crude mucus from Mugilcephaluson 
Chicken RBC (cRBC) 

 
+Ve -  Positive 
-Ve - Negative 
 
The FT-IR spectra of epidermal mucus are shown in Fig. 5. 
The intense bands which are strong occurring at 2379 cm-1

, 
2346 cm-1, 2092 cm-1

, 762 cm-1, 737 cm-1, 710 cm-1, 566 cm-1
, 

539 cm-1 and509 cm-1. Their corresponding functional groups 
are given in the Table 3. 

 

 
 

Fig 5: FT-IR spectra of skin mucus from Mugilcephalus 
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Table 3: Analysis of chemical composition of crude mucus from Mugilcephalus 
 

S. No. Frequency ranges Intensity Functional groups 
1 3400-3300 (m) N-H stretching- amines 
2 2700-2250 (s) N-H+2 stretching- secondary amine salts 
3 2090-2100 (s broad) CO-CHN2 stretchingdiazoketone 
4 1660-1600 (w) NH3 + asymetric bending amino acids 
5 1040-980 (s) Three ring stretching bands prizoles, triazoles 
6 900-650 (m, s) C-H out of plane bending Thiazoles 
7 690-620 (w) CH bending vibration RC=CH 
8 600-500 (s) I-stretching Iodo compounds 

 
The peak at 3391 cm-1 which falls in the range of 3400-3300 
is correspond to N-H stretching of amines. The spectrum 
show peak at 2379 cm-1 and 2346 cm-1 indicates the presence 
N-H+

2 stretching of secondary amine salts. The bands between 
2092 cm-1 represent CO-CHN2 stretching of diazoketone 
compounds. The peak areas 1657 cm-1, 1640 cm-1, 1632cm-1 
are correspond to NH3 

+ asymmetric stretching indicates the 
presence of mainlyamino acids. The band at 1020 cm-1 is 
showing the presence of three ring stretching bands prizoles 
and triazoles. The various peaks presents at 762 cm-1

, 737 cm-1 
and 710 cm-1 indicatesthat CH out of plane bending thiazoles. 
The weak frequencies of 654 cm-1, 624 cm-1, 596 cm-1 are 
showing CH bending vibration RC=CH. The peak area at 566 
cm-1, 539 cm-1 and 509 cm-1 is having I-stretching Iodo 
compounds. 
 
4. Discussion 
Potentially valuable proteins, minerals, enzymes, pigments or 
flavours have been obtained from fish by products [23]. Use of 
fish skin or mucus for research on biologically active 
compounds could be an interesting one. The biological 
interface between fish and their aqueous environment consists 
of a mucus layer composed of biochemically diverse 
secretions from epidermal and epithelial cells [24]. Many Anti-
microbial peptides kill both Gram-positive and Gram-negative 
bacteria, few bactericidal peptides have been shown to posses 
anticancer and antiviral properties [25]. Some of these peptides 
reported to have lipopolysaccharide with the capacity to 
recruit the adaptive immune response [26]. 
Few molecules isolated from marine organisms are having 
anticancer properties belong to classes including polyketides, 
terpenes, steroids and peptides [27]. These molecules are found 
in animals such as corals, sponges and ascidians, which 
protect themselves from predation by producing substances. 
However, fish tissues also constitute a potential source of 
anticancer molecules to be explored. Many AMPs are small, 
containing 5 to 40 amino acid residues, while a few of them 
have more than 40 residues. Positively charged residues such 
as Lys and Arg and substantial hydrophobic residues are 
commonly seen in these peptides. An important set of AMPs, 
such as tritrpticin, lactoferricin and indolicidin, are rich in Trp 
and Arg residues [28]. 
In the present study showed laryngeal cancer celllysis and it is 
shown in Fig. 3. Because, the mucus of Mugilcephalushas 
highest quantity of lysine which causes the cationiccity and 
which in turn causes the lysis of cancer cells [29, 30]. The AMPs 
are having ~30% or more lysine and arginine. Generally the 
AMP categorised into two types, namely few AMPs which 
are able to kill bacteria and cancer cells but not normal 
mammalian cells and others highly potent against bacteria, 
cancer cells and normal mammalian cells [36]. In the present 
investigation the property of the mucus of the Mugilcephalus 
is similar to the first category which is potent against cancer 

cells whereas it is not showing any lytic activity against cRBC 
and gRBC. 
Several studies have been made to know the composition of 
plant extracts which are having antimicrobial activities [31]. 
The absorption bands as per the table 3 are having amines, 
secondary amine salts, diazoketone, amino acids, prizoles, 
trizoles, thiazoles and iodo compounds. The presence of NH 
stretching amines, secondary amine salts, diazoketone, amino 
acids, prizoles, trizoles, thiazoles and iodo compounds are 
responsible for the antibacterial activity of mucus. It is well 
known that the compounds with halogens are having antiviral, 
anticancer, antifungal and anti-inflammatory activity [32]. 
Antibacterial activity of triozoles was studied by Chanda et 
al.,[28] and they concluded that triozole compounds have 
pharmacological activities.1,2,4-triazole compounds are 
known to exhibit a wide range of biological activities such as 
antibacterial and antifungal activity[33], anticancer and 
antiviral [27]. 
From the foregoing studies it can be concluded that the mucus 
of Mugilcephalus is having broad spectrum of biological 
activities such as antibacterial, antifungal and anticancer 
activities by the presence of triazoles. The above conclusion 
may be supported by our anticancer activity. The present 
study demonstrated that the mucus of Mugilcephalus had a 
strong and potent anticancer activity, thus supporting folkoric 
usage of the mucus and suggests that the mucus of fish can be 
used as an antimicrobial agent in the new drugs and for 
treatment of infectious diseases. These properties of mucus 
suggest that it may be beneficial in aquaculture and human 
health related applications. Further investigation of present 
study also demonstrates that the mucus had broad spectrum of 
antimicrobial activity [33] but comparatively no haemolytic 
activity. Therefore the study stresses that further in depth 
haemolytic activity of epidermal mucus sample need to be 
carried out before final conclusion about its role on 
haemolytic activity. 
Absence of haemolytic activity is an early indication for 
potentially low toxicity [34, 35]. Magainins are antifungal 
peptides produced by the African frog are not having 
haemolytic property. Our investigation was supported by the 
study made by Graham [35] who stated that parasin I showed a 
strong anticancer activity without haemolytic activity. 
 
5. Conclusion 
The global emergence of many new infectious diseases, as 
well as concern about the antibiotic resistance of increasing 
number of microbial pathogens, necessitates that new 
approaches be sought in combating these serious infection. 
Approximately 600 peptide antibiotics have been isolated 
from various animals relatively few have been identified from 
fish, the fish represent a vast, untrapped chemical library. The 
present study were concludes for the isolation of bio active 
component which are useful for therapeutic applications. 
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