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SUMMARY

Naturally infected Oreochromis species as well as
water samples were collected from Elzwaida ef-
fluent at Kalubia governorate and examined. The
study revealed presences of mixed infection by
parasites, bacteria and fungi. 80 % of examined
fish were suffered from Trichodiniasis. The in-
volved pathogenic bacterial spp. from examined
fish were identified as Aeromonas hydrophila,
Flavobacteria spp. and Vibrio species. Also Ich-
thyophonus hoferi was identified in 40% of ex-

amined fish.

The clinical signs among examined fish varied
according to the severity of infection which was
summarized as detached scales, black coloration,
superficial ulcers, fin & tail rot and or hemor-
rhagic signs on body surface. Post-mortem find-
ings varied according to type and severity of in-

fection summarized as hemorrhagic signs in
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internal organs with congested blood vessels of

intestine and mesentery.

INTRODUCTION

Fish is an essential source of animal protein. A
great effort was performed to increase the pro-
duction of fish to face the continuous increase of
human population. Tilapia is the main popular
fish species produced in Egypt.

Parasitic infestations, especially ectoparasites
from the phylum protozoa are the most dangerous
group affecting skin and gills that induces slim-
ness of the skin, irritation, destruction of gills, an-
orexia and impaired breathing (Snieszko, and
Axelord, 1980, Lom, 1995 and Osman, 2001).
Trichodina spp. being directly transmitted they

can easily spread and proliferate when resistance



of the host is decreased (Lom, 1995). External
parasite may cause ulceration at the site of attach-
ment to the fish, which may serve as a sight of
secondary bacterial or fungal infection as report-
ed by (Woo and Bruno, 1999). Trichodina spp.
frequently form a problem (Lom and Dykova,
1992) but never occur in public among healthy
fish unless the host is weakened by any stress.
Trichodiniasis causes severe economic loses in
various parts of the world (Van As and Bassan,

1987).

Bacterial diseases, particularly those caused by
gram negative organisms are the major causes of
mortality in both wild and cultured fish (Roberts,
1987). A wide variety of bacteria, normally living
in harmony with their fish host (e.g. Aeromonas
hydrophila) in water or inhabitant of the gastroin-
testinal tract are harmless to the host. Under cer-
tain circumstances (as the effect of crowdness,
pollution and parasitic infestation, exerting much
stress on the fish), thus upsetting the balance be-
tween bacteria and its host. These commensal
bacteria become secondary opportunistic patho-
gens and invade fish. Aeromonas species are
known to be more common associated with dis-
ease in freshwater fish (Inglis et al., 1993and
Ruth 2002). Flavobacterium spp. were isolated in
different occasions from diseased and apparently
healthy fish (Toranzo et al.1985). In Egypt, Flav-
obacterium spp. were isolated from Oreochromis
niloticus (Husien, 1999) and from Sea bass, Die-

centrarchus Labrax (Ali, 2007). Vibriosis was re-
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ported in freshwater fish, its infections can spread
rapidly when fish are confined in heavily stocked,
commercial systems and morbidity may reach
100% in affected facilities (Peggy and Ruth,
2002).

Ichthyophonosis is a systemic fungal disease
caused by the fungus, Ichthyophonus hoferi,
grows in both fresh and saltwater among wild and
cultured fish (Hefiney, 2002 and Badran et al.
2008). The disease is spread by fungal cysts
which are released in the feces and by cannibal-
ism of infected fish (Gavryuseva, 2007). Ichthyo-
phonosis was reported in freshwater fish in Egypt
(Hefiney, 2002 and Salama, 2004 ).

Aim of work: To study some microbial and para-
sitic investigations in Oreochromis species in Elz-

waida effluent at Kalubia governorate.

MATERIALS AND METHOD

Fifty diseased and apparently healthy Oreochro-
mis species were collected from Elzwaida efflu-
ents water in Kalubia governorate and were trans-
ported alive in large plastic bags to the Fish
Diseases Department, Animal Health Research

Institute Dokki Giza. Fish were subjected to:

1- Full clinical and post mortem examination
(Schaper-clause, 1992).
2- Parasitological examination (Paperna, 1996).

To recognize Trichodina spp., smears were
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taken from ulcers of infected fish, dried by air,
then impregnated with 2% aqueous solution of
silver nitrate for 8 minutes followed by rinsing
in distilled water, then the slides were placed
in white clean dish covered with distilled wa-
ter and exposed to uv 98 diffused day light for
about 2 hours, then slides were dried and ex-
amined microscopically. Terminology and
method of measured of the components of the

adhesive disc followed the uniform specific

identify I. hoferi in tissues. Samples taken
from the internal organs namely, liver, kidney
and spleen embedded in Minimum Essential
Medium with 10% fetal calf serum (MEM10)
at pH 5.0 were incubated at room temperature
for 15 days for isolation of the fungus as de-
scribed by McVicar (1982). The isolated fun-
gus was stained by lactophenol cotton blue ac-

cording to Spanggaard et al. (1994).

Experimental Design:
1-Experimentally infected fish:
1-1: A total number of 45 apparently healthy Or-

characteristic system proposed by (Arthur and

Lam, 1984). Description of denticles was per-

4-

formed according to (VanAs and Bassan,
1992).

Bacteriological examination: Swabs taken un-
der aseptic condition from skin lesion and in-
ternal organs namely, liver, kidney and spleen
were inoculated on trypticas soya broth (Ox-
oid) at 25°C for 24 hrs then streaked into Mac-
Conkey and T.S.A. agar (Oxoid). Selective
colonies were re-streaked onto aeromonas
base media (Oxoid) and on TCBS media and
Ordal,s media. Pure colonies were streaked
onto soft agar to be used for further studies.
Bacterial isolates were identified by colonial
morphology, growth characters on specific
media and microscopically appearance as well
as phenotypic characteristics (Balows et al.,
1992; Cowan and Steal, 1993 and Buller,
2004).

Mycological examination: Squash preparation
from internal organs was carried out according
to method described by Faisal et al. (1985) to
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eochromis niloticus fish were collected alive
from a private farm were stocked in glass
aquaria for three weeks to be acclimatized
prior to the experimental infection. Five fish
were randomly selected for bacteriological and
parasitological examinations to insure that
they free from natural infection. 24 fish out of
40 were divided into 4 groups 6 of each
(Groups 1, 2,3 & 4).

1-2: Eight O. niloticus fish naturally heavily in-

fested with Trichodina spp. (were kindly ob-
tained from Fish Dis. Dept. An. Heal. Rest..
Inst. Dokki, Giza)

2-Preparation for Trichodina spp. infestation: The

remained sixteen parasite free O. niloticus fish
were held with eight O. niloticus fish naturally
heavily infested with Trichodina spp. (were
kindly obtained from Fish Dis. Dept. An.
Heal. Res. Inst. Dokki, Giza) in 40 liters ca-

pacity aerated aquarium at 16-18c for 14 days
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during which the clinical manifestation of ex-
ternal parasites in all fish were recorded (Total
no.= 24 infested fish). The estimated infesta-
tion was determined according to Tojo et al.
(1984). Fish divided into 4 groups 6 of each
(Groups 5, 6, 7 and 8).

3-Method of bacterial infection: 100 ml of 24 hr
old broth culture for each bacteria (A. hydro-
phila, Flavobacteria spp. and Vibrio spp.) was
added separately to an aerated 20-liter aquari-
um the number of bacteria in immersion medi-
um corresponded to about 2x 107 colony form-
ing unit (CFU) ml-1 experimentally fish were
allow to remain in contact with the culture for

90 min. (Hietale et al., 1995).

Fish was experimentally infected as shown in
table (2). Group 1 and 5 experimentally infect-
ed with A. hydrophila, group 2 and 6 experi-
mentally infected with Flavobacteria spp. and
group 3 and 7 experimentally infected with Vi-
brio spp. while group 4 and 8 immersed in sa-
line as a control. The experimentally fish
groups were continuously investigated
throughout one week (experimental period).
Clinical signs were observed and mortality
rate was recorded. Samples from internal or-
gans of moribund fish were taken aseptically

and bacteriologically examined.

RESULTS AND DISCUSSION

Clinical examination of naturally infected Ore-
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ochromis species revealed the presence of exces-
sive mucus secretion covering the skin and dark
grey coloration or even blackness of the skin. He-
morrhagic spots over the skin were occasionally
seen and the eyes appeared cloudy. In addition to
that there were easily detached scales with skin
ulceration and fin and tail rot. Fig. (1 and 2).
While the autopsy of most clinically infected fish
revealed the presence of patches of necrosis (yel-
low coloration) of liver Fig. (3), in some cases it
appeared enlarged with presence of hemorrhagic
signs. Bloody exudates in abdominal cavity, con-
gestion of kidney and spleen in addition to mac-
roscopic white nodules in liver, kidney and

spleen in some fish.

The microscopical examination of fresh skin
scrapings or gill clippings revealed presence of
Trichodina spp. in percentage of 80 %, which are
peritrichal ciliated protozoans saucer-shaped,
with rows of cilia at either end and a macro and
micro nucleus. When viewed dorsoventrally, the
parasite appears as an ornate disk with a charac-
teristic ring of interlocking denticles forming a
circle in the middle of the organism. The exam-
ined fish infested with two species of Trichondi-
nia which were Trichodina magna (VanAS and
Bassan, 1989) and Trichodina centrestigeata
(Bassan et al. 1983). Trichodina magna (VanAS
and Bassan, 1989) in which body diameter was
(50-66 um), adhesive disc (45-59 um), deticular
ring 26-37 um, number of denticles 23-28 um, ra-

dialpins / denticle 8-10 um, Itis the largest Tri-
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chondinid with disc shaped or saucer-like body
surrounded by finely striated border membrane
and center of the adhesive disc is limely granulat-
ed and dark. Massive denticles and provided with
strongly falcated blades and wedge-like rays. The
blade is broad with a round apex. The central part

of the denticle is broad at the base and tapers to a

rounded point in close association with the pre-
ceding denticle rays are long and slightly curved
anteriorly (Fig.4). Trichodina centrestigeata (Bas-
san et al. 1983) in which body diameter was 43-
47um, adhesive disc 35-40 um, deticular ring 16-
37um, number of denticles 26-29um, radialpins /
denticle 6-8um. Itis medium size Trichondinid
with very high body, surrounded by finely striat-
ed border membrane. The junction of the blade
with the centeral is narrow. In the same species,
the tips of the blade are tanget to the border of the
adhesive disc. Rays are straight or sometimes
slightly curved posteriorly, thick at the base and
tapering gradually to sharp rounded central part
conical shape (Fig. 5). Isolation of T. magna (Va-
nAS and Bassan, 1989) agree with VanAS and
Bassan, (1989), VanAS and Bassan, (1992) &Ali
(1992). While isolation T. centrestigeata, (Bassan
et al. 1983) agree with Nativided et al,( 1986) who
detected it from Oreochromis niloticus in Philip-
pines and VanAS and Bassan, (1992) it in East-
ern Caprivi. The naturally infected Fish suffering
from scales sloughing as well as skin, fins and
gills hemorrhages, could be attributed to continu-
ous irritation of trichodina adhesive discs as re-

corded by Schaper-clause, (1992) and Noga
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(1996). This protozoon is relatively common on
many fish and its transmission direct contact with
infected fish and or contaminated water (Moeller,

2001).

Grossly, naturally infested fish with Trichodina
spp. were observed to have white or hemorrhagic
lesions on the skin, fins and gills, detached
scales, anorexia and signs of asphyxia, manifest-
ed by rapid breathing and aggregation of fish near
the water surface. Most of these clinical signs co-
incided with observed by Post (1987) and Noga
(1996).

The occurrence of stressors such as parasitism en-
able bacteria to produce infection (Inglis,et al.
1993). This agree with our results that bacterio-
logical examination of internal organs (liver, kid-
ney and spleen) of infected fish revealed isolation
of some types of pathogenic gram negative, short
bacilli, oxidase positive bacteria. The involved
pathogenic bacterial spp. were identified as Aero-
monas hydrophila as mainly isolates from 70% of
examined fish while Flavobacteria spp. were
identified in 60%. Also Vibrio spp. were isolated
from necrosis patches of liver in five fish. Bacte-
rial isolates were identified by colonial morphol-
ogy, microscopic appearance and phenotypic
characteristics of the recovered bacteria and were
summarized in (Table, 1). Bacterial isolates were
closely related to those described by American
Society for Microbiology, Balows, et al.,(1992),
Cowan and Steal,(1993) and Buller (2004). Isola-
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tion of A. hydrophila and /or Flavobacteria spp.
from internal organs of examined Oreochromis
species which suffered from hemorrhagic signs,
fin and tail rot, superficial ulcer and internally
from bloody exudates agree with that reported by
Husien, (1999), Woo & Bruno, (1999), Ahmed &
Shoreit, (2001), El-Ashram (2002), Ali, (2007)
and El Genidy & Yousseff (2007). The isolation
of A hydrophila from Oreochromis species which
suffered from parasitic infestation agree with
Ruth, (2002) who reported that Aeromonas spp.
is a stress-mediated disease, it is not unusual to
find that infected fish are heavily parasitized or
concurrently infected with another systemic dis-
ease agent and also agree with Cahill (1990).
Presences of variety of signs in fish infected with
A hydrophila agree with that reported by Stos-
kopf, (1993) who recorded that Aeromonas infec-
tion may occurs as an acute, sub acute, chronic or
latent disease of fish. In this study the percentage
of isolation of A. hydrophila (70%) and Flavo-
bacteria spp. (60%) is higher than that reported
by Ahmed and Shoreit, (2001), El-Ashram,
(2002), Ali, (2007) and El Genidy and Yousseff
(2007). This may be due to presence of external
parasite which causes ulceration at the site of at-
tachment to the fish, this ulceration may serve as
a sight of secondary bacterial or fungal infection
as reported by Woo and Bruno, (1999).While iso-
lation of Vibrio spp. from liver with yellow dis-
coloration agree with Ahmed and shoreit, (1994)
who isolated V.cholera from tilapia fish in Assiut

Governorate, Egypt and El-newery, (2008) who
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isolated Vibrio spp. from Oreochromis niloticus

in Beni-Suef Governorate, Egypt.

Bacteriological examination of water sample and
soil revealed isolation of E. coli, Serratia lique-
feaciens, Flavobacteria spp. and A. hydrophila. S.
liquefeaciens was gram -ve, (oxidase, indole,
urea, methey red and H2s production were -ve)
and glucose fermentation was +ve. It also gave
red colony on nutrient agar. While E. coli was
gram five, motile, oxidase five bacteria gave pink
colony on MaCconcy agar according to Balows
et al.,(1992), Cowan & Steal,(1993) and Buller
(2004).The result agree with Inglis,et al. (1993)
who reported that there are a wide variety of

pathogenic bacteria which can infect water pond.

Results of pathogencity of isolated bacteria in Or-
eochromis niloticus revealed different mortalities
with similar clinical signs Fig. (6&7) as hemor-
rhagic signs, fin and tail rot superficial ulcer with
reddens in mouth region in case of Flavobacteia
spp- infection as reported by Husien (1999), con-
gestion of internal organs especially liver, spleen
and kidneys, distention of gall bladder and slight
accumulation of serous fluid in the abdominal
cavity were in concomitant with those observed

by Aoki, (1999) and Ahmed and Shoreit (2001).

As recorded in table (2) the mortality rate was
varied according to the virulence of bacterial iso-
late and presence of external stress factors (Tri-

chodina spp.). Increase mortality rate in group no.
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5, 6 and 7 (mixed infection with bacteria and par-
asites) than group no. 1, 2 and 3 (free from para-
sites) indicate that external parasite act as stress
factor on fish which lead to increase the effect of
bacterial on fish. This agree with that reported by
Roberts, (2001) and Igutchi et al, (2004 ) who re-
garding the significant role played by different
stressors for the exaggeration of disease condi-
tion. While fish in group no. 4&8 still alive (con-
trol groups).The mortality rate of experimentally
infected Oreochromis niloticus with isolated bac-
teria and Trichodina spp. was summarized in ta-

ble (2).

Squash preparation of internal organs liver, kid-
ney and spleen of examined fish revealed the
presence of resting spores of Ichthyophonus ho-

feri with different developmental stages of the en-

. dospores (uni-bi and multinucleate spores) scat-

tered between the tissues. L. hoferi was isolated
from 40% of examined fish. This agree with that
reported by Salama, (2004) while Hefiney,
(2002) recorded 30% infection among wild O. ni-
loticus fish. The present study revealed that liver
is the most infected organ with I. hoferi 60% fol-
lowed by kidney 40% and spleen 36%. This re-
sult agree with Faisal et al. (1985) who recorded
I. hoferi infection in percentage of 42%, 36% and
14% among liver, kidney and spleen respectively.
1. hoferi was isolated especially from emaciated
fish which internally suffered from granules in
many visceral organs, as reported by Moeller,
(2007). Fig. (8) showed cyst of I.hoferi in wet
preparation of spleen while Fig. (9) showed
growth character of Ihoferi in MEM at ph 5.

Table ( 1 )Biochemical characters of isolated bacteria

. Bacteria/sp. .
Test Aeromonas Flavobacteria
hydrophila sSpp-. Vibrio spp-
Gram stain -ve ~ve | -ve
Motality +ve -ve “+ve
Oxidase +ve +ve . +ve
Catalas +ve +ve +ve
H2s on 'TSX ' -ve -ve -ve
Hydrolysis of urea -ve -ve -ve
Hydrolysis of starch : ~-ve , t+ve +ve
MR +ve +ve +ve
vP L +ve +ve +ve
Gelatine hydrofysis +ve +-ve ve
Indole +ve +ve -ve
Growth at 7 %% sod. chlorid -ve -ve +ve
Glucose fermentation +ve +ve +ve
Mannitol fermentation ~ve -ve +ve
Sorbitol fermentation -ve “-ve | mmeeeee———
| Pigmentation on Tcbs yellow
| Pigmentation on TSA =~~~ | —ceoomooeaen vellow = | eceemmaa—a2a
|_Pigmentation on Aeromonas yellow | e | e
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Table (2) Pathogenicity of isolated bacteria in Oreochromis niloticus

fish No.of dead fish after: %of

group Type of infection * 24hrs 96hrs Tdays mortality

1 A. hydrophila —--- 2/6 3/6 50
Flavobacteria spp.

2 e 2/6 33.3

3 Vibrio spp. 38 5/8 8/8 100

free from bacteria

‘ 0
A. hydrophila &
5 Trichodina spp. 2/6 4/6 6/6 100
o |
Flavobacteria spp.
Vibrio spp.
7 Trichodina spp. 6/6 e | 100
Trichodina spp.
8 e e - 0

No. of fish In each group was 6 :
Mode of infection: Immersion in 24 hr old broth culture count in 2 x 10" cell CFU

Fig. (1): Oreochromis sp. showing darkness. ulceration and tail rot (mixed
infection with Trichodimia spp. and A. hydrophila).
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Fig. (2): Oreochromis sp. showing
darkness. ulceration loss of
scales emasition (mixed
infected with Trichodinia spp
and Flavobacteria spp. and 1.
hoferia)

Fig. (3): Oreochromis sp. showing
Slight hemorrghic signs
patches of necrosis in liver
(mixed infection with A.
hydrophila and V. cholera).

Fig. (4): Trichodimia magna (X 100).
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Fig. (5): T. centrestigeata (X 100).

Fig. (6): O. niloticus experimentally
infected with A. hydrophila
and Trichodinia spp. showing
loses of scales. hemorrghic
signs and tail erosion.

Fig. (7):0. niloticus experimentally
infected with Flavobacteria spp.
and Trichodimia spp. showing
loses of scales hemorrghic
signs.
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Fig. (8): Ichthoyophonus hoferi cyst
in squash preparation of
spleen.

Fig. (9): Showing development
process of spherical
multnucluted hyphae, terminal
bodies L. C. B. stain.

Fig. (10): Showing development
process of spherical
multnucluted hyphae, terminal
bodies L. C. B. stain X 200.
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