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Abstract

A total number of 50 fish were represented as 25 wild African catfish
(Clarias gariepinus) each about 300g and 25 of cultured Nile tilapia
{Oreochromis niloticus) each about 250g, alive and apparently healthy were
collected randomly. The cutancous mucus of these fishes were collected
each in test tube with cover. A buffer solvent was added to the mucus and
then centrifuged in cooling centrifuge then take the supernatant to deter-
mine the different protein concentrations and detect the antimicrobial ac-
tivity. The total protein, albumin and globulin of C.gariepinus were 1.25,
0.4 and 0.86 g/dl respectively, while in QO.niloticus were 2.3, 1.08 and 1.26
g/dl respectively and A/G ratio was 0.8 in C.gariepinus while in tilapia was
0.75. The antimicrobial activity was tested against (Aeromonas hydrophila,
Pseudomonas fluorescence and Staphylococcus aureus). The C.gariepinus
mucus was very effective at the first 6hrs and its action prolonged for 12hr
and the activity was nearly equal against the three strains. The O.niloticus
mucus was not effective in the first 6 hours. After the first 6hrs its action

become so potent in inhibition of bacterial growth for the all strains.

Introduction

Aquaculture has an important role
in the development and meeting the
increase demand of animal protein.

A great deal of research supports
the notion that layers of mucus ac-
cumulate on the skin and gills of fish
that are stressed by diseases, adverse
environmental conditions and han-
dling (Lebedeva et al 2002,Palaksha

et al 2008).

The antibacterial activity in mucus
has been demonstrated in several fish
species and the activity can be specific
towards certain bacteria (Velayudham
et al. 2010).

The present study was planned to
compare the protein concentrations in
fish muocus of wild African catfish
(Clarias gariepinus) and cultured Tila-

pia {Oreochromis niloticus). besides,
testing the antibacterial activity in
external mucus of both species against
some bacterial fish pathogens.

Materials And Methods
Fish:

A total nomber of 50 fishes were
represented as 25 cultured Nile tilapia
(O.niloticus) and 25 wild African
catfish (C. gariepinus) were randomly
collected alive and apparently healthy
in summer season. Both fish species
were kept in large tanks filled with
their natural water supplied with aera-
tors. They were transported imme-
diately to the wet laboratory, Animal
Health Research Institute, Ismailia.
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Collection and preparation of mucus
samples:

The catfish (C.gariepinus) were
placed with the ventral side of the
body facing downward and cutaneous
mucus from the dorsal side of the fish
was collected and transferred to a
plastic tube with cover. The tilapia
were de-scalled after killing, then
cutaneous mucus was collected from
the dorsal side of the fish by a strile
blunt end of scalpel and transferred to
a plastic tube with cover. According to
Mozumder (2005} with modification,
50 mM NaAc, pH 6.0 (v\v) was added
to each mucus sample. Samples were
centrifuged in cooling centrifuge at
4°C for 15 minutes at 14,000 rpm and
the supernatants were transferred to
new tubes. The pellet was resuspended
again with 50 mM NaAc buffer, pH
6.0 (v\v) and centrifuged again at
14,000 rpm for 15 minutes. The su-
pernatants were transferred to the first
supernatant and then the prepared
samples were stored at —73°C until
analyzed.

Measurement of protein concentra-
tions in fish mucus
Total protein measurement

10 fish of each species were ex-
amined for total mucus proteins ac-
cordmg to Stoscheck (1990) using
available kits from Pierce (Rockford,
IL).

Determination of mucus albumin

Mucus albumin was determined
according to Reinohold (1953) using
commercially available kits of chemo-
1oy
Calculation of globulin

Globulins were calculated by
subtract the total mucus albumin from

total mucus proteink. ¥
LR

Bacterial refreshment

Well identified bacterial isolates
{Aeromonas hydrophila, Pseudomonas
fluorescence and  Staphylococcus
aureus) were kindly supplied from
Dept. of Fish Diseases and Manage-
ment, Fac. of Vet. Medicine, Suez
Canal University. One bacterial colo-
ny from each bacterial isolates on the
Nutrient plate was transferred to 5 ml
nutrient broth under complete aseptic
condition (Tryptocase Soya broth
added for Aeromonas hydrophila) and
then shake over night at room tem-
perature. The next morning 20 pl of
that solution was transferred again into
S mi nutrient broth and shake for 2
hours. then using McFarland tech-
nique make solution contain 40.000
cell/ml. These suspensions were used
in the antibacterial testing.
Antibacterial activity testing
15 fish of each species were ex-
amined. The anttbacterial test was
performed in test tubes designed in 3
raw each contained 11 test tube. 5001
of nutrient broth containing the bacte-
ria added to each tube ie. each bac-
tertal strain in single raw. The ex-
amined 15 fish were divided into 3
groups each contained 5 fish and each
group examined against single bac-
terial strain. 500p! of the prepared
sarople was added to the different
strains except the negative control,
5001 distilled water to each bacterial
strain. According to Mozumder (2005)
with modification, bacterial growth
was assayed by Fasy Bioscreen Expe-
riment Programme (for 48 hours).
Antibacterial activity was determined
by reading the optical density of spec-
trophotometer at wave length 578 nm.
The optical density was measured for
each tube each 6hrs and curves for
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bacterial growth were drawn for each
sample. '

Results
1-Mucus protein concentrations in
Oreochromis niloticus:-

The maximum total mucus proteins
of the 10 fish mucus was observed as
3g/d] while the lowest was 1.8g/dl and
the mean was 2.3g/dl. The maximum
albumin concentration was 1.2g/dl
while the lowest was 0.9g/dl and the
mean was 1.08g/dl. The maximum
globulin concentration was 1.8g/d! in
the lowest was (.6g/dl and the mean
was 1.26g/dl. The maximum A/G ratio
was 2 and in the lowest was 0.6 and
the mean was 0.75.
2-Mucus protein concentrations in
Clarias gariepinus:-

The maximum total protein ob-
served was 1.8g/dl while the lowest
was  0.6g/dl and the mean was
1.25g/dl. The whole 10 examined fish
was confaining equal albumin concen-
tration O.4g/dl. The maximum globu-
lin concentration was 1.4g/dl while the
lowest was 0.2g/d]l and the mean was
0.86g/dl. The maximum A/G ratio
observed was 2 while the lowest was
(.3 and the mean was 0.8.
3-Antibacterial activity

The growth of bacteria in the nutrient
broth cause increasing the turbidity in
the solution which could be measured
in term of optical density (OD) using
the spectrophotometer. As the growth
of bacteria increased the (OD) would
increase. Lowering of the (OD) read-
ing of the bacteria with the mucus
sample than the bacteria alone indicat-
ing antibacterial activity of mucus. In
tilapia mucus, due to high initial (OD)
reading which give false result. We
draw a third curve represented as (i*)

by subtracting the initial reading from
each following reading.

In Nile tilapia mucus with A. hydro-
phila and P. fluorescence the initial
reading was (0) in the Ohr then the
reading of bacteria with mucus be-
come higher than bacteria alone after
the first 6hr. then the difference de-
cline at 12hr. then the reading of bac-
teria with mucus become lower than
bacteria alone. While 1 S. aureus with
mucus of tilapia there were a decrease
in reading after the first 6hr. In Afri-
can catfish mucus the reading of bac-
teria with mucus become bigher than
bacteria alone in Ohr. then the differ-
ence decline at 6hr. then the reading of
bacteria with mucus become lower
than bacteria alone at 12hr. then the
reading of bacteria with mucus be-
come higher than bacteria alone after
1 8hr.

Discussion

The present work showed that the
total mucus protein concentrations of
QO.niloticus were ranged from 1.8 to
3g/dl. These findings are nearly simi-
lar with the results obtained by Mai et
al. (2008). while the total mucus pro-
tein  concentrations of  catfish
(C.gariepinus) were ranged from 0.6
tol.8 g/dl. These results are nearly
similar with that given by Manivasa-
gan et al.{2009), From the above men-
tioned results, it was established that
QO.niloticus mucus samples contained
more total protein concentrations than
C.gariepinus mucus samples. The total
mucus protein in Bluegill (Lepounis
macrochirus), Carp (Cyprinus carpio)
and discus fish (Symphysodon spp.}
were estimated 1.8mg/m}, 0.5g/dt and
0.63mg/ml respectively reviewed by
(Hashimzue et al.2005, Lebedeva et
al.2002 and Chong et al.2005). The
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albumin contents in O.niloticus mucus
were ranged from 0.9 to 1.2g/dl while
the globulin was 0.6-1.5g/dl. while the
albumin contents in the mucus of
catfish was 0.4g/dl and the globulin
contents was 0.2-1.4g/dl.

To the best of my knowledge, there
no records involving the concentra-
tions of albumin or globulin in mucus
genus of fish.

The present study revealed that the
mucus samples of both fishes inhibited
the growth of bacteria either Gram
+ve bacteria or Gram —ve bacteria.
The catfish(C.gariepinus) mucus was
very effective during the first 6hrs and
its action has prolonged for 12 and up
to 24hrs the activity was nearly equal
against the three strams.
Staphylococcus aureus growth de-
creased by the mucus samples of
catfish No.1,2,34. While mucus of
catfish No.5 have shown very week
antimicrobial action. The action of
mucus of catfish No.2 was clear in the
first 6hrs then become weak till 24hrs.
The growth of Aeromonas hydrophila
and Pseudomonas fluorescence de-
creased by the action of mucus of
catfish No. ! and 4, but the action of
other mycus samples was not ciear.
Moreover, the action of catfish No. 1
appeared during the first 6hrs only.
The O.niloticus mucus was not ef-
fective in the first 6 hrs Furthermore,
it may be considered to be helpful for
bacterial growth. After the first 6hours
its action become so potent in inhibi-
tion of bacterial growth for the all
strains. The action of tilapia mucus on
Staphylococcus aureus seems to be

bactericidal effect due to the sharp fall
in its growth curve, while on the other
strains it only inhibited its growth
(bactertostatic).

The antibacterial activity of fish
mucus and other aquatic organisms
were detected by several authors.

Bergsson et al. (2005) found an acid-
ic extract from the epidermal mucus of
the Atlantic cod (Gadus morhua) ex-
hibit antimicrobial activity against
Bacillus megaterium, Escherichia coli
and Candida albicans No lysozyme
activity was detected in the extract .
Moreover, in a study for Subramanian
et al.(2008) the epidermal mucus
samples from Arctic char (Salvelinus
alpinus), brook trout (S. fontinalis),
kot carp (Cyprinus carpio sub sp. koi),
striped bass (Morone saxatilis), had-
dock (Melanogrammus aeglefinus)
and hagfish (Myxine glutinosa) were
extracted. The acidic mucus extracts
of brook trout, haddock and hagfish
exhibited bactericidal activity. The
organic mucus extracts of brook trout,
striped bass and koi carp showed bac-
teriostatic activity. There was no ac-
tivity in the aqueous mucus extracts.

A bioactive protein found in the mu-
cus layer of the flounder (Platichthys
stellatus), which showed antibacterial
activity against Staphylococcus epi-
dermidis, Staphylococcus aureus and
methiciilin-resistant S. aureus {Kasai
2010). Furthermore, Tvete and Hau-
gan (2008) found that plaice (Pleuro-
nectes platessa) epidermal mucus
contained 4t least three antibacterial
proteins in addition to lysozyme.
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: Group NO o ‘

1.8 0.9 0.6 0.6 R
3.0 1.2 1.8 2.0
2.3£0.05 1.08+0.03 1.26+0.1 0.75x0.05

Table (2) showing protein concen-
trations in mucus samples of

 Totalprotein” Jo', ;-

0.6 04 0.2 0.3
1.8 0.4 i4 2.0
1.25+0.08 0.4 0.86x0.05 0.8+0.04

C. gariepinus:-

Growth curve of Aeromonaswith
tilapia mucus

Growth curve of Aeromonaswith
mucus of African catfish

0.8
0.6
040
o
02
-n—*n— l4t

-0.2

hour

Tl=growth curve of bacteria with tilapia mucus no. 1
T2=growth curve of bacteria with tilapia mucus no. 2
T3=growth curve of bacteria with tilapia mucus no. 3
T4=growth curve of bacteria with of tilapia mucus no. 4
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T5=growth curve of bacteria with tilapia mucus no. 5
Cl=growth curve of bacteria with catfish mucus no. 1

C2=growth curve bacteria with catfish mucus no. 2

C3=growth curve bacteria with caifish mucus no. 3
Cd=growth curve of bacteria with of catfish mucus no. 4
Cl=growth curve of bacteria with mucus catfish no. 5
C-ve= growth curve of bacteria alone
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Growth curve of Pseudomonus

with mucus of tilapia
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Growth curve of Pseudomonus
with mucus of African cat fish

St gl

Tl=growth curve of bacteria with tilapia mucus nol
T2=growth curve of bacteria with tilapia mucus no. 2
T3=growth curve of bacteria with tilapia mucus no. 3
T4=growth curve of bacteria with of tilapia mucus no. 4
T5=growth curve of bacteria with tilapia mucus no. 5
Cl=growth curve of bacteria with catfish mucus no. 1
C2=growth curve bacteria with catfish mucus no. 2
C3=growth curve bacteria with catfish mucus no. 3
Cd=growth curve of bacteria with of catfish mucus no. 4
CS=growth curve of bacteria with mucus catfish no. 5

C-ve= growth curve of bacteria alone

£A Y YT ‘i‘iouilf\ AR

Growth curve of S. aureus
with mucus of African cat

1.5

|
j
I
I

Grwoth curve of S.aureus with

mucus of tilapia

EAEYTIY. YEAAYY 1

hour

Tl=growth curve of bacteria with tilapia mucus no. 1
T2=growth curve of bacteria with tilapia mucus no. 2
T3=growth curve of bacteria with tilapia mucus no. 3
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T4=growth curve of bacteria with of tilapia mucus no. 4

T5=growth curve of bacteria with tilapia mucus no. 5

Cl=growth curve of bacteria with catfish mucus no. 1

C2=growth curve bacteria with catfish mucus no. 2

C3=growth curve bacteria with catfish mucus no. 3

C4=growth curve of bacteria with of catfish mucus no. 4

CSh=growth curve of bacteria with mucus catfish no. 5

C-ve= growth curve of bacteria alone
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