Assiut Vet Med. J Vol 54 No. 118 July 2008

Animal Health Research Institute, Mansours Laboratory

‘SOME STUDIES ON VIBRIOSIS IN FARMED MUGIL

CEPHALUS IN DAKAHLIA GOVERNORATE
(With 5 Tables)

By
M.M. ABD EL-LATIF; A.H. MOUSTAFA

and RAWIA S.M. ADAWY
(Received at 19/6/2008)

s dand A Qs ga e el o cld ja) (g
Algha Atiae A de ) Fiul

¢ ohbica Jgane Spilua JUo ¢ bl L6 Jgare dada Jgana
G dads S L gl

Agteiall Alsdlae b e el 5ol fland (e 28aw Av 23 le Zubl o3 @y sal
gandilyg caile 38 JoSly o 1ol e otiialy 235 den s it s patall Laailly,
Qe A %VY,V0 A5 aall gnill Cilig Sie daf g A CulS Slil] o of g3 S0
(YUY A g g o Ssndl st (%00,Y0) V1 Y Uiy L slsh ) ga
Al sy SaalE o 5 (VYN 5 Sela g (%VA0Y)0 oy i g
At S dgmgdal (5 paall el (B s g 95 0 Dlygadl papudll iy Sse B i 52
Y g Sl B all LG ) gales L o5 A dlasl O (%A ) Adle 3aall
TS BTSN PELprot e o L PRI PR {IUPNE S B IR T R PRt

pausSll g Clnad 5 ¢ ol T paa
SUMMARY

80 naturally infected farmed Mugil Cephalus were collected from a
private fish farm at Dakahlia Governorate, revealed clinically congestion
and haemorrhages on skin and fins rot. The fish were examined
bacteriologically for detection of Vibrio species. The obtained results
revealed that 27 (33.75%) were positive for Vibrio species which
identified morphologically and biochemically to V. anguillarum biotype
C 16 (59.25%), V. ordalii 8(29.62%), V. damsela 5 (18.51%) and V.
vulnificus 3(11.11%). The pathogencity of isolated V. anguillarum
biotype C strains in Mugil fish revealed high mortality (80%) in
experimentally healthy fish. Sensitivity test of the isolated strains
showed that Vibrio spp. were sensitive for Enrofloxacin, Colistin
sulphate, Nitrofurantoin, Oxytetracycline, Tetracycline and Cefotaxim.
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INTRODUCTION

Fish are regarded as being most popular and more perishable
than other high protein foods. The flesh of healthy fish is considered
bacteriologically sterile. However, they are sometimes contaminated
with bacterial pathogens and thus can inflect heavy losses in fish and
causing diseases in man. Vibriosis is an enzootic disease of fish allover
the world. It occurs among various fish species predominatly in marine
water, brackish water and freshwater fish. (Hacking and Budd, 1971;
Kitao et af., 1983).

Losses from vibriosis have attained considerable importance and
become a serious threat to fish production especially with the increasing
utilization of sea, brackish and inland waters near the coast to cuitivated
and fatten {ish of various species (Schaperclaus et al. 1992). Epizootics
of vibriosis take place in fish in presence of overcrowding, poor hygiene
and organical polluted water (Kitao ef al., 1983; Noga, 1995). Vibrio is
Gram-negative, non spore forming, facultative anaerobe and rod shaped
bacterium, either currved or straight, it is motile by a single polar
flagellum. Vibrio species grow in a wide temperature 5 — 35°C and
rarely at 37°C.It grows well on most common laboratory media in the
presence of 3 — 10% NaCl. (Cowan ef al., 1975).

Family Vibrionaceae including V. anguillarum, V. damsela,
V. ordalii, V. vulnificus V. alginolyticus, V. fischeri and V. fluvialis
(Oliver and kaper, 1997 and Hurley et al. 2006). Vibrio anguillarum is
the most common fish pathogen that affecting fresh water as well as
marine fishes (Hacking and Budd, 1971); Rock and Nelson, 2006).

Some Vibrios produce hemolysin which may cause anemia and
proteases which may cause muscle damage, reducing the keeping
quality, marketability of fish and so economically losses (Hjeltnes and
Roberts, 1993).

Vibriosis among various fishes cause acute, subacute and chronic
infection as well as external signs as erythema at the base of fins, in the
mouth and along the grooves of the lower jaw (Bullock, 1987).

This investigation was planned to study the prevalence of vibrio
species in Mugil cephalus fish, isolation and identification of the
recovered Vibrios, pathogemcxty to such fish and- in vitro sensitivity to
antiblograms.
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MATERIALS and METHODS

Fish:

A total number of 80 diseased fish (Mugi! cephalus) (170g. £
body weight) were collected from private fish farms in Dakahlia
Governorate. Diseased fish showed wide spread skin and fin
haemorrhages, sloughed skin, fin rot and anal congestion.

Fish specimens were transferred to laboratory and
bacteriologically examined.

Bacteriological examination:

Specimens of fish gills, skin, liver, spleen and kidneys were
taken under complete aseptic precautions for bacteriological examination
of vibrio species according to Schaperclaus ef ol (1992) and Austin and
Austin, (1993). The samples were inoculated into Brain Heart Infustion
{BHI) broth and peptone water containing 3% sodium chloride tubes and
adjusted at pH 8.5 and incubated aerobically at 25°C over night. loopfuls
from the inoculated tubes were streaked on (BHI) agar with 3% sodium
chloride. Moreover, Thiosulphate Citrate Bile Salt Sucrose agar (TCBS)
was also used as a selective media and incubated at 25°C for 24 hours
according to Inglis et al. (1993) and Quinn er al. {1994). The typical
colonies were picked up on Trypticase Soya Agar (TSA) slant with 3%
NaCl and incubated at 25°C for 24 hours. The isolates were
morphologically and biochemically identified by Gram-stain, oxidase
and catalase tests, motility, carbohydrate fermentation, TSI slant and
other biochemical tests according to Overman ef al. (1985) and Elliot ef
al (1995).

Experimental infection:

The isolates were grown separately on BHI broth for 24 hours,
then 0.2 ml dose (5X10° CFU/ml) was intraperitoneally injected to
Mugil cephalus fish (5 fish for each isolate).

Furthermore 5 fish were used as a control group. The inoculated
fish were observed during 3-weeks for the development of pathological
changes.

Reisolation of the inoculated organism from internal organs of
freshly dead fish was carried out.

Antibiogram activity:

Bacterial isolates were tested for their susceptibility towards ten
antibacterial agents according to Koneman et al. (1992) using the
following drugs; Amoxycillin, Ampicillin, Enrofloxacin Colistin
sulphate, Nitrofuration, Cefotaxime, Oxytetracycline, Erythromycin,
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Lincomycin and Tetracycline. The interpretatrion of results was carried
according to Bio-Merieux Manual (1986).

RESULTS
Table 1: Biochemical properties of the isolated vibrio used for
identification
Biochemical propertics
T
_ S| 3 o
= fod
- . - £ 2
Vibrio Strain R g g _g § @ g £| £
813 § 3 g »| 8| T €| =
s 2| 2|18 3 (E|5§/E E|E
2 | 2| (B IE |y E|&|& | & &
TIEIEIE v B2 % BlElIRiz|®
= . L3} (3] LF o
Eld | g |2 (<€ T 2|2 < |2|<
V. anguillarum + R L - + - S = A B S
V.ordalii + + - + - + - + 1 - + + -
V. damsela + + | - + - + + - - - - -
V. vulnificus + | - - + - + + | - - - +
+ = positive - = Negative + = positive or negative
Table 2: Prevalence of Vibrio species in Mugil cephalus.
Positive sample: Vibrio speci
No. of ples y pecies
examined o 4 V. V.vulnificus
samples No. & anguillarum ordalii | domsela roup 2
biotype C growp
80 27 33.75 16 8 5 3
f
Table 3: Recovery rate of Vibrio species among various organs of
naturally infected Mugil cephalus
Vibrio Total isolates . 3 . R B .
Secics No. 5% Gills % Liver Ye Spleen Yo Kidneys %
V.
anguillares | 16 | 5925 | 3 | 1875 7 14375 4 25.00 2 12.50
biotype C
V. ordalit 8 29.62 2 25.00 3 37.50 2 25.00 1 1250
V. damsela 5 [8s1] 1 2006 3 6000 ! 20.00 0 .00
1]
V. . |
vulnificus 3 ISR ¢ ; 000 2 56.66 1- 3333 . 0 8.00
group 2 : !
{ Total P32 & 18.75 is 46.87 ! 3 2300 3 E 5.37
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Table 4: Results of I/P experimental infection of Vibrio species in Mugil

cephalus.
o ) No. ofused | . No. of ’I_‘otaI No. of | Total mortalities
Vibrio species isolates inoculated inoculated N o
fish/isolate fish O °
V.
anguillarum 2 5 10 8 80.00
biotype C
V.ordalii 2 5 io 7 76.00
V. damsela 2 5 10 6 60.00
V. vulnificus 2 5 10 4 40.00
_group 2
total 8 40 25 62.50

Table 5: Sensitivity of the isolated Vibrio species to different

antibiograms
. . V.
Antibiograme conc?rllil(‘:ation angu i?lamm org;zlii da:-:;'ela vulnificus
biotype C group 2
Amoxyeillin 10 ug R R S S
Ampicillin 10ug R R R R
Enrofloxacin 10 ug S S 8 8
Colistin sulphate 10ug 8 S S S
Nitrofurantion 300 ug ) 8 8 S
Cefotaxime 30ug 8 s S S
Oxytetracycline 30ug S S S S
Erythromycin 15 ug R S 8 S
Lincomycin 2ug R R R R
Tetracycline 30ug S S S 8

S: sensitivity of the studies isolated of each vibrio species to antibiograme was > 50%.
R: Sensitivity of the studies isolates of each vibrio species to antibiogrum was < 50%.

DISCUSSION

Vibrio spp. is a natural inhabitant of the fish. These organisms
are considered food borne pathogens abie to contaminate the fish
causing world health problems and economic loss in fish industry.
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Not all strains of vibrio are considered pathogenic strains except
that produce thermostable direct hemolysin (Bag ef al., 1999).

The data presented in Table (2) indicated. that the prevalence of
vibrio species in Mugil cephalus was 33.75%. The obtained prevalence
are nearly similar with reported by Abd Ei-Gaber er af, (1997) who
isolated vibrio species 37.50% from Mugil cephalus. In this study,
recovered vibrio species were V. anguillarum biotype C 16 (59.25%), V.
ordalii 8(29.62%), V. damsela 5 (18.51%) and V. vulnificus groups 2, 3
(11.11%). On the other hand, Abd El-Gaber et al, (1997) isolated V.
anguillarum biotype C. (34.37%), V. ordalii (28.12%), V. damsela
(21.87%) and V. vuinificus group 2 (15.62%) from Mugil cephalus fish.

In the present study V. anguillarum which constituted the highest
prevalence rate 16(59.25%) was recovered from Mugil cephalus as
shown in Tables (2) and (3). This is in nearly agreement with most other
studies Muroga and Egusa 1988; Rock and Nelson 2006 and Chai-
Yingmei ef al., 2006). Such results were high as compared with those
reported by Abd El-Gaber ef al.,1997) who isolated V. anguillarum
biotype C 5 (15.62%) from Mugil cephalus while high results were
recorded by Moustafa et al., (1990) who isolated V. anguillarum type A
from 74.00% of Mullet fish (Mugil cephalus).

The highest isolation rate could be attributed to environemental
stresses particularly high water temperature, organically polluted water,
high salinity and poor hygiene and handling resulting in depression of
one or several defensive mechanisms (Ellis, 1981). This finding was
supported by Moustafa er af., (1990) who recorded that water pollution
and high salinity were the major stress factors for occurrence of vibriosis
among fishes.

Concerning the site of isolation from Mugil cephalus fish, vibrios
were high from liver 15 isolates {(46.87%) followed by spleen 8 isolates
(25.00%), gills 6 isolates (18.75%) and kidneys 3 isolates (9.37%) Table
(3) .On the other hand, Abd El Gaber et af,, (1997) isolated Vibrios from
liver, spleen, kidneys and gills of Mugil cephalus fish with percentage of
35.00, 37.50, 30.00 and 22.50% respectively.

Regarding to the experimental infection of Mugil cephalus with
different vibrio species Table (4), exhibited a septicaemic picture within
one week post intraperitoneal injection where 62.50% of inoculated fish
were dead. Mortality rate ranged from 40.00% with V. vulnificus gp. 2 to
80.00% with V. anguillarum biotype C. while V. ordalii produced
70.00% mortalities and V. damsela 60.00% These findings were
supported by Abd El-Gaber ef al., (1997) who recorded 70% mortalities

182



Assiut Vet. Med, J. Vol 54 No. 118 July 2008

among O. niloticus with different Vibrio species. El-Bouhy et al., (1990)
found 80% muortalities was reported after interperitoneal infection of
Nile catfish with V. anguillarum and Amany et al., (2000) recorded $0%
mortalities among C. lazera ‘post. interaperitoneal infection of V.
anguillarum.

Moreover, clinical signs and gross lesions induced by Vibrios in
the present sudy were nearly similar to thoses observed in Abd El Gaber
et al, (1997)Nearly similar observations were also recorded in other
fish species which had Vibriosis Austin and Austin (1989); Lavilla
pitogo et al., (1992) and Schaperclaus ef al., (1992). -

As shown in Table (5), Vibrio species were sensitive to
Enrofloxacin, Colistin sulphate, Nitrofuratoin, Oxytetra-cycline,
Tetracycline and Cefotaxime. They resistance to Lincomycin and
Erythromycin. These results nearly agreed with that recorded by
different authors (Balsgaard and Bjerregaard 1991; Austin and Austin
1993; Shaahan er al. 1995, Yonis et al., 1997; Abd El Gaber et al., 1997;
Zeinab Soliman 1999 and Amany ef al, 2000) who found that the
isolated V. anguillarum strain was sensitive to Ampicillin and
Chlormphenicol, while it was resistant to Erythromycin Joklik ef al
(1992) and Stephens et al. (2006) recorded that most isolates of V.
damsela were sensitive to Tetracycline.

It was concluded that Vibrio species existed in the examined
fishes in varying percentages. V. anguillarum is the most serious
pathogen of freshwater fish (M. cephalus) and it was highly pathogenic
when injected in healthy ones and prevent the infections by Good
handling, hygienic measurement and prevention the source of water
pollution, also administration of the effective drug to fish should be
carefully controlied on Vibriosis.
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