
Journal of American Science 2010; 6(6) 

A trial for Induction of saprolegniosis in Mugel 
cephalus with special reference to biological control 

Hussien, A.M. Osman1; Ahmed, I .E. Noor El  Deen1;  Waled, S.E. Solman1 
Omima,A.Aboud2 

1-Hydrobiolog y Department, National Research Center Dokki,Egypt 
2-Animal Health Research Insti tute, Dokki,Egypt, dr.hussien_osman@yahoo.com  

Abstract: A method was developed to experimentally induce saprolegniasis in Mugel 
cephalus fish exposed to physical stress, experimental descaling and descaling with 
wounding in addition of sudden and graduall drop of water temperature. Fish which 
des ca l ed  and  w oun ded w ere mos t ly a ffec t ed  with  saprol egnias is  tha n th e  oth er  
group . Thus combinat ion of descal ing with wounding and sudden drop of water 
temp era ture were more effect i ve in inducin g saprol egnias is in Mu gel cephalus  
Pres ent  s tud y a ls o i n ves t iga t e  biologi ca l  t r ea tment  of Mugel  ce phalus  na tura l  
infected with saprolegniasis  using intestinal non pathogenic aeromonas s tra in for  
control saprolegnias is in vi t ro (pla te) and in vivo (t rea tment tank) as a ba th of 
aeromonas suspension 2 times for 3 days. [Journal of American Science 2010;6(6):203-209]. 
(ISSN: 1545-1003). 
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1. Introduction 
Sa prol egnias is  is  a  s er ious  mycot i c  
winter freshwater fish disease, often  
affec ts  wild  an d cul tu red fish es .  I ts  
p r e s e n c e  i s  c o r r e l a t e d  t o  s t r e s s  
fa ctors  su ch as  a bras ions ,  cut en ous  
wounds  sexual  maturi t y,  p oor water  
q u a l i t y ,  c r o w d n e s s ,  m a l n u t r i t i o n ,  
h a n d l i n g  a n d  b a c t e r i a l  a n d  / o r  
p a r a s i t i c  i n f e c t i o n s  
(Noga,1993;Pickering 1994). Several  
authors have carried out experimental  
infections with various species of 
saprolegnia using some predisposing 
fa ctors  t o in creas e suscep t ibi l i t y of  
f i s h  t o  i n f e c t i o n  a s  c o e t a n e o u s  
scarification (Howe and Stehly 1998), 
m od i fi ca t i on o f w a ter t e mp era tu r e  
( H o w e  e t a l . 1 9 9 8 ; V a n  W e s t  
2006 ),  combinat ion of sca ri fi ca t i on  
and drop of water temperature (Howe 
a n d  S t e h l y 1 9 9 8 ) .  S a p r o l e g n i o s i s  
usual ly s ta rts  as  a  cot t on w ool -l i k e  
w h i t e  t o  d a rk  g ra yi s h  or  b r o w n i s h  
growth on the head region and dorsal  
f i n  t h en  s p rea d a l l o v er  t h e b od y in  
the form of foca l pa tches (Abdel-Aziz  
e t  a l . ,  2 0 0 2 ; B a n g y a k h u n  e t  a l . ,  
2003;Osman  et.al. ,2008). 

 S a p r o l e g n i o s i s  c a u s e s  h i g h  
e c o n o m i c  l o s s es  i n  i n t e n s i v e  f i s h  
farming (Bly et al 1996;Delgado et 
a l . , 2 0 0 3 ) .  T r e a t m e n t  o f  
s a p r o l e g n i o s i s  u s i n g  a n t i  f u n g a l  
agents  are  v i t a l  f or  the  ma inten ance  
of  heal thy  f ishes  and the ir  eggs  (Bly  
e t  a l . , 1 9 9 7 ;F o rn er i s a  e t  a l . , 2 0 0 3 ) .  
Although, the disadvantages of using 

chemical fungicides (malachite green 
a n d  f o r m a l i n )  r e p r s e n t e d  a s  l o w  
w i t h d r a w a l  a f f i n i t y  a n d  h i g h  
carcin og enic ac t i vi t y on hu man a nd  
f i s h ,  y e t ,  t h e y  u s e d  b y  m a n y  
v e t e r i n a r i a n s  f o r  t h e  c o n t r o l  o f  
saprolegniasis . Biologica l control of  
s a p r o l e g n i o s i s  h a s  r e c e i v e d  l i t t l e  
attention in Eg ypt , therefore present  
s t u d y  w a s  a i m e d  t o  i n d u c e  
e x p e r i m e n t a l  s a p r o l e g n i o s i s  a n d  
invest iga te potentia l b iological agent  
f o r  c o n t r o l  o f  s a p r o l e g n i o s i s  i n  
O r e o c hr o m i s  n i l o t i c us  b y u s in g o f  
intest inal  non pathogenic aeromonas  
stra in  and to con firm the h ypoth es is  
that it could be used in treatment of 
saprolegniosis in field. 
2. Material and Methods 
2.1 Fish: 
A. natural infected fish : 

400 natural i n f e c t e d  M u g e l  
cephalus  fingerlings fish with 

saprolegniasis were obtained from 
p r i v a t e  f i s h  f a r m  f r o m  k a f r  E l -
sheikh Governorate.100 were used 
inisolat ion of spors and 300 were  
used in biological t reatment 

B. Exper i me ntal  Fi sh :  
A p p a ra n t l y h ea l t h y a l i v e  s ixt y  

M u g e l  c e p h a l u s  f i s h  o f  ( 5 0 ± 1 0 g )  
b od y w eig ht  col l ec t ed from pr iva t e  
c em en t  f i s h  fa r m  fo r  ex p e r im en ta l  
i n d u c t i o n  o f  s a p r o l g n i o s i s .  F i s h  
t ra nsp ort ed  in  p las t i c  ta nks  a era t ed  
w i t h  b a t t e r y  a i r  p u m p s .   
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subdivid ed into 6 groups  of ten fish  
each in 6 glass aquaria of (50 x 50 x 
100 cm3) dimens ions ,  suppli ed wi th  
the na tura l water of the farm,  fishes  
were fed with commercial feed pellets 
daily 5% of body weight. 
2.2.Induction of saprolegniosis : 
F i s h e s  w e r e  a c c l i m a t e d  a t  w a t e r  
t e m p e r a t u r e  ( 2 2 ± 1 o C )  u s i n g  
thermostatically adjusted heater for 7 
da ys  .  t h e f i rs t  t hree  g rou ps  (1 , 2 ,3 )  
w ere d es ca l ed onl y wh il e t h e oth er  
g r o u p s  ( 4 , 5 , 6 )  w e r e  d e s c a l e d  a n d  
wounded on the sides and peduncle of 
the ta il us ing sharp sca lple . 

F i r s t  a n d  f o u r t h  g r o u p s  w e r e  
s u b j e c t e d  t o  s h a r p  d r o p  o f  w a t e r  
t e m p e r t u r e  ( 5 o C ± 1 oC )  w i t h i n  5  h  
us in g i ce  p i ec es  p l a ced  a rou n d  th e  
aquaria from outs ide to avoid direct  
contact of fish with ice . 
2nd and 5 th groups were subject ed to  
graduall drop of water temperature to 
(5±1oC) within 10 days. 

th e 3 rd an d 6 th grou p s  su bj ec t ed  
to (  22oC ± 1) during the t ime of the  
e x p e r i m en t  ( c o n t r o l ) .  F i s h  g r o u p s  
were observed for behavioral, clinical 
s i g n s  o f  i n f e c t i o n  a n d  m o r b i d i t y  
/mortality rate. spores of saprolegnia  
w ere pl a ced in  ea ch ta nk with  ea ch  
group of fish (Willoughby1994;Hatai  
a n d  H o s h i a i  1 9 9 4 )  .  T h e  s p o r e s  
accordin g t o (Bly e t  a l . , 19 93 ;How e  
a n d  S t e h l y 1 9 9 8 )  c o u n t e d  t o  
det ermin e the mean number of spores  
/ ml of holding water . 

2.3. Identification of the involved 
saprolegnia: Wet  mount  prepara t ions  
o f  f u n g a l  s k i n  l e s i o n s  w e r e  
micros copica l l y examin ed according  
t o  H u s s e i n  a n d  H a t a i  ( 2 0 0 1 ) .  
materials from fungal skin lesions of 
na tura l l y infect ed fish w ere cul tured  
o n  S a b a r o u d ' s  d e x t r o s e  
agar(SDA,Difco) 
With adding chloramp henicol  a t the  
rate of 25mg/L, pla tes were incubated 
a t  2 2oC ( t emp era tu re r es emb led  t o  
that of the experimental  aquaria)  and 
periodically examined and reisolation 
and cult ivat ion of saprolegnia sp. on 
p l a t es  o f Sa b a r ou d ' s  d e xt r os e  a g a r  
enriched with crushed hempseed for 
f l ou r i s h in g  s a p r o l eg n ia n  h yp h a e .  .  
Identification of recovered 
s a p r o l e g n i a  s p p .  W a s  c a r r i e d  o u t  
u s i n g  c u l t u ra l  m o r p h o l o g i c a l  a n d  

micros copic chara cteris t ics  record ed 
by (Hatai 1990) . 

2.4.Isolation of saprolagnia spores : 

In  t es t  t u b es  c o n t a i n i n g  s t er i l z e d  
dis ti l led water,  one s teri l ize pierced  
h e m p  s e e d s  i n  e a c h  t u b e  w i t h  t h e  
c o t t o n  w o o l  l i k e  h y p h a e  a n d  
incubated for 24 at room temperature 
t h e n  t h e  w a t e r  c e n t r i f u g e d  
( 3 . 0 0 0 r p m / f o r  1 0  m i n t  t h e  s p o r e s  
s et t el ed  d ow n  dis ca rd s u p ernat a nt )  
a n d  t h e  s p o r e s  c o u n t e d  o n  t h e  
h a e m o c yt o m e t e r  a n d  u s ed  l a t e r  i n  
induction of saprolegniasis 

2.5. Preparation of Non Pathogenic 
Aeromonas Strain (NPAS) : 
U n d e r  c o mp le t e  a s ep t i c  c o n d i t i on  

i n t e s t i n a l  s w a b s  w e r e  t a k e n  f r o m  
ap pa ren t l y h eal th y Mu g el  ce p ha lus  
f i s h  a n d  c u l t u r e d  i n  t r yp t o n e  s o y  
b r o t h  ( T S B  C M 1 2 9 O x i d  )  a n d  
i n c u b a t e d  f o r  2 4  h  a t  2 7 o C  
s u b c u l tu r ed  o f t h es e  s a mp la s  on t o  
TSA for examinat ion of their growth 
and colon y character .  Microscopica l  
e x a m i n a t i o n  o f  s u c h  b a c t e r i a  
i n d i ca t e s  g ra m  n e g a t i v e  b a c t e r i a ,  
s h o r t  b a c i l l i .  C o n f e r m a t o r y  
bioch e mica l  i d ent i f i ca t i on o f t h es e  
b a c t e r i a  w a s  d o n e .  A e r o m o n a s  
coloni es  w ere tak en from th e pla t es  
and subcultured into TSB for 24 h a t  
27oC.(Ma yer -Ha rt ing e t  a l . ,197 2) .  
2. 6 . Expe ri me nta l  Che c ki ng  the  
virulence of NPAS on he althy O .  
niloticus: 
Alive healthy 15 Mugel cephalus  fish  
w e r e  i n j e c t e d  I / P  w i t h  0 . 2  m l  o f  
1 x 1 0 7 c e l l s / m l  ( N P A S ) / f i s h  f o r  
determinat ion of the pa thogens i t y of 
t h e  b a ct e r i a l  s t r a in  t o  t h e  f i s h  a n d  
ob s er ved  for  1 4 da ys  for  r ec ord in g  
the cl inical signs and the PM lesions  
were recorded. 

2.7. Prepration of fungal material 
and inoculating technique (vitro ) : 
For t es t i ng (NPA S) in  vi t ro,  h yp hal  
t i p s  o b t a i n e d  f r o m  a  c u l t u r e  o f  
saprol egn ia  g row n  on sabroud's 
d e x t r o s e  a g a r  a t  2 5  o C  w e r e  
inoculated onto the prepared (NPAS) 
pla t es .  In  th e  f i rs t  ha l f  of  t h e pla t e  
hyphal t ips were inoculated onto the  
a r e a  c o n t a i n i n g  ( N P A S )  w h i l e  
inoculat ion in the second half of the  
pla t e  s erved  as  a  con trol  t o obs erve  
the sap rol eg nian h ypha e g owth. This  

http://www.americanscience.org 204 editor@americanscience.org 



Journal of American Science 2010; 6(6) 

f o r  c o n f i r m a t o r y  t e s t i n g  o f  t h e  
antagonistic activity of (NPAS) to 
saprolegnia in vit ro (Fig 5). 

2.8.Preparation of NPAS bath for 
controlling of saprolegnosis (vivo) : 

20 natural infected fish with 
saprolegnosis subjected for treatment  
u s i n g  4  t a n k s  p r o v i d e d  w i t h  T h e  
p r e p a r e d  ( N P A S )  w h i c h  g r o w n  i n  
Tryptone Soy Broth (TSB) overnight  
and di luted in  the tank water to give  
ap p roxima te ly 10 6-1 0 8 ce l ls /m L in  
10L of dechlorinated water (provided 
with air pumps) Th e suspension was  
added to the tanks , which contained 
n a t u r a l  i n f e c t e d  f i s h  w i t h  
saprolegnosis, Fish were observed for 
b e h a v i o u r  a n d  c l i n i c a l  s i g n s  o f  
s a p r o l e g n o s i s .  T a n k w a t e r  w a s  
part ialy r eplaced b y 2.5 L from ea ch  
tank daily with addition of (NPAS) at 
c o n c . 1 0  3 -  1 0  4 c e l l  /  m L  ( f o r  
p r e s r v a t i o n  t h e  c o n c e n t r a t i o n .  o f  
NPAS in  th e  Water of t h e t r ea tment  
tank ) 

3.Results and Discussion 
S a p r o l e g n i o s i s  i s  a n  a c u t e  

in fec t i on  a ffec t in g Mug el  ce ph alus ,  
t h e  n a t u r a l  i n f e c t e d  f i s h  r e v e a l e d  
fo ca l  g r e yi s h  w h i t e  p a t ch es  on  t h e  
head regions as well as skin, fins and 
occasional ly gi lls. In advanced stages  
o f i n fec t i o n ,  s a p rol eg n ia s i s  s p rea d  
out to cover the whole bod y (Fig B).  
I d e n t i f i c a t i o n  o f  r e c o v e r e d  
s a p r o l e g n i a  s p p .  w a s  c a r r i e d  o u t  
using cultural morphological and 
microscopic characteristics (Fig C) 

In regard to experimental 
i n d u c t i o n  o f  s a p r o l e g n i a s i s  t h e  
r es u l t s  s h o w e d  i n  ( t a b l e  1 )  t h e  1 s t  
g rou p (s ub j ec t ed t o  su d d en d rop o f  
wa ter t emp era tu re) 3 0 % o f t h e  f is h  
w e r e  i n fe c t e d  w i t h  s o p r o l eg n i a s i s  
(F ig  A )  th e  2nd grou p (su bj ec t ed t o  
g ra du al  drop o f w ater t emp era tu re)  
10% of the fish were infected on the  
oth er  h a n d 4 th g rou p  ( s u b j e c t ed  t o  
su d d en d rop  o f w ater  t emp era tu re)  
70% of the fish were infected, the 5th  

g rou p of f is h  ( su bj ec t ed  t o  g ra d ua l  
d rop  o f w a ter  t emp era tu re)  4 0 % o f  
f ish  in fec t ed wi th  sa prol egn ia .  Th e  
mor t a l i t y r a t e i n  t h e 1 st g rou p  w as  
10% while the 4th group was 60% on  
th e  oth er ha n d th e  mor t a l i t y ra t e  i n  
t h e  g r o u p  w a s  0 %  w h i l e  i n  t h e  5 th 
group was 30% . 

R e g a r d i n g  t o  c h e c k i n g  o f  t h e  
virulence of NPAS on healthy Mugel  
cephalus ,  th e i n ves t iga t ed ba ct eria l  
st ra in was I/P injected in apparent ly 
h e a l t h y  f i s h  a n d  o b s e r v e d  f o r  2  
weeks, no clinical signs produced nor 
pa thologi ca l s igns was found on the  
fish. 

In  r ega rd t o ant ag on is t i c a c t i on  
of NPAS on saprolegneasis in (vitro).  
T h e  t o p  h a l f  o f  t h e  p l a t e  ( F i g  D )  
which conta ins NPAS had not  grown  
the h ypha e of saprol egnia while the  
bot tom half lacked NPAS and served  
a s  a  c o n t r o l  t o  m o n i t o r  v e g et a t i v e  
g r o w t h  o f  s a p r o l e g n i a  a f t e r  7 2  h  
incubation at room temperature. 
In regard to treatment of 
saprol egn ias is  with  N PA S in  (vivo) 
the stud y involved 15 Mugel cephalus  
fish naturally infected with 
saprolegniosis, fish was initially 
immers ed  i n  b a th con ta in in g N PA S 
after which normal water of the bath 
changed (50%) dail y. Hyphen masses 
were observed fl oa t ing on the water 
colu mn a ft er  overn ig ht  exp os ure t o 
N P A S .  T h e  f i s h  a p p e a r e d  t o  b e  
recovered as judged by absence of 
s a p r o l e g n i a  g r o w t h  a l t h o u g h  t h e  
wounds  remain unhealed, three da ys 
a f t e r  t r e a t m e n t  h o w e v e r  t h e  f i s h  
b e g a n  s h o w i n g  c l i n i c a l  s i g n s  o f  
s a p r o l e g n i a s i s  i n  t h e  i n f l a m e d  
wounds at this s tage NPAS could not  
be is ola t ed from th e tank water a ft e r  
3  da ys  a n oth er  t r ea tm en t  b a th  w a s  
a p p l i e d  u s i n g  N P A S  a t  t h e  s a m e  
con cent ra t i on.  Al th ou gh  th e  w oun d  
was  fr ee from sap rol eg nia n g rowth,  
the wounds began to heal and the fish  
recovered from the infection. 
Saprol egnias is  is  an acut e in fect i on  
a f f e c t i n g  f i s h e s  i t  i s  w o r l d  w i d e  
m yc ot i c  fr es h w a ter d is ea s e a f fe c t s  
wild and cultured species the clinical  
signs of saprolegniasis on M.cephalus  
r es e m b l e d  t h e  r e c o r d e d  s i n g s  a n d  
l e s i o n s  w h i c h  w e r e  r e c o r d e d  b y  
(Shaheen 1986;Badran 1989;Marzouk  
et al  1990;Kamoun 2003;Van West et  
a l  2 0 0 3 ;Bi r ch  e t  a l  2 0 0 6 ;O s ma n  e t  
al., 2008).Regarding the experimental 
induction of saprolegniasis, from the 
r es u l t s  i t  is  c l ea r t ha t  t h e g rou p  o f  
fish which descaled only, the rate of 
infect ion and the mortal it y ra te were  
l e s s  t h a n  t h a t  o f  t h e  o t h e r  g r o u p  
w h i ch  d es a l t e d  a n d  w o u n d ed ,  a l s o  
water tempera ture pla y on important  
r o l e  i n  s u s c e p t i b i l i t y  t o  v a r i o u s  
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infections especially saprolegnia. 
Severa l authors induce saprolegniasis  
in fishes (Howe and Stehly 1998). in  
rainbow trout (Howe et al 1998). and 
c a t f i s h  b u t  t h e  p r e s e n t  s t u d y w a s  
aimed to investigate, the induction of 
saprol egn ias is  i n  O. ni lot icus  us in g  
some physical predisposing factors 
(d es ca l i n g ,  w o u n d in g ,  s u d d en  a n d  
gradual drop of water temperature) 
saprolegniasis is disease promoted by 
p h ys i ca l  s t r ess or s  l i k e ,  p oor  w a ter  
qual ity,  malnutri tion, injuries during 
handling, and transportation also 
o v e r c r o w d in g ,  t e mp e ra tu r e  s h o c k ,  
s p a w n i n g  o r  e x t e r n a l  p a r a s i t i s m  
(Yanong 2003;Gieseker et al 2006) . 

Scales and skin act as 
p h y s i a l b a r r i e r  a g a i n s t  e x t e r n a l  
pathogens especiall y mycotic agents.  
The stressors predisposed fishes to 
s a p r o l e g n i a s i s  i n  t h e  p r e s e n t  
i n v e s t i g a t i o n  w e r e  r e p r es e n t e d  a s  
descaling and/or wounding combined 
with gradual or sudden drop of water 
tempera ture (How e and Stehly1998).  
w h o d e m o n s t ra t e d  t h a t ,  h a n d l i n g ,  
rough surfaces of tanks or cages, 
overcrowding, paras it ic infes ta t ion,  
damage skin, fins and gills increasing 
i n f e c t i o n s  s u s c e p t i b i l i t y  c a u s i n g  
osmotic st ress and morta l it y Severa l  
a u t h o r s  i n d u c e  s a p r o l e g n i a s i s  i n  
f i s h e s  ( H o w e  a n d  S t e h l y 1 9 9 8 )  i n  
Rainbow trout, (Howe et al.,1998) in  
catfish and (Osman et al .,  2008) in 
Oreochromis niloticus but the present 
s t u d y wa s  a imed  to  i n ves t i g a t e  t h e  
induction of saprolegnias is in Mugel  
c e p h a l u s  u s i n g  s o m e  p h y s i c a l  
predisposing factors. 

In t h e  p r es en t  study,  the 
p reva l en ce  of sa p rol eg n ias is  h en ce  
mortality rate in the group of fishes 
p r e d i s p o s e d  t o  s a p r o l e g n i a s i s  b y  
(d es ca l i ng ) w ere  l ow er  th an  t ha t  o f  
t h e  o t h e r  g r o u p  ( d e s c a l e d  a n d  
w o u n d e d )  t h i s  i n d i c a t e  t h a t  t h e  
importance of the sca les and skin as  
ph ys ica l barrier this may be owed to  
d i s t u r b a n c e  o f  o s m o r e g u l t i o n  a s  
infect ion of saprolegniasis genera ll y 
occur in the epidermis and dermis and 
o c c a s i o n a l l y  i n  t h e  s u p e r f i c i a l  
musculature so the destruction of skin 
c a n  d i s t u r b s  t h e  f i s h ’ s  
os moreg ula tory s ys t em a nd caus e  a  
l e t h a l  d i l u t i o n  o f  b o d y  f l u i d s  
(Pickering and Willoughly 1988;Hatai 
and Hoshiai 1993;Willoughby 1994).  
Skin of a  fish  is  the en velope for the 

b o d y a n d  t h e  f i r s t  l i n e  o f d e fe n s e  

a g a i n s t  d i s e a s e s  i t  a l s o  a f f o r d s  
p r ot e c t i on  fr o m th e  en vi r o n m en ta l  
factors. 
Regarding water temperature, fish are 
c o l d  b l o o d e d  a n i m a l s  p r i m a r i l y  
dependent upon water as a medium in 
which to live. Fish can tolera te wide  
range of water temp era ture they can 
dis tinguish a rise in tempera ture from 
a  f a l l  b u t  t h e  p h y s i o l o g i c a l  
mechanism for such discriminat ion is  
n o t  k n o w n  ( H a t a i  a n d  H o s h i a i  
1 9 9 3 ; G r a n d e s  e t  a l . , 2 0 0 1 ) .  
Temperature st ress, particularly cold 
temperatures can completely ha lt the 
a c t i v i t y  o f  i m m u n e  s y s t e m  
e l i m i n a t i n g  t h i s  d e f e n s e  a g a i n s t  
invading disease organisms (Knights  
and Lasee 1996). 
Furthermore, decreasing of water 
t e mp e ra tu r e  es p e ci a l l y  t h e  s u d d e n  
drop compromise the immune s ys tem 
o f  t h e  f i s h ,  i n c r e a s i n g  t h e  
susceptibility to pathogens especially 
mycotic agents. Temperature stress 
par t i cula rly rap id ch an g es  s everel y  
affect the abil it y of fishes  to release  
an t ib od ies ,  g ivin g t h e  i n va d ers  th e  
c h a n c e  t o  p r o d u c e  t h e  d i s e a s e  t o  
fish (Neish and Hughes 1980) . 

R e g a r d i n g  t h e  a n t a g o n i s m  o f  
N P A S  a s  b i o l o g i c a l  c o n t r o l  o f  
s a p r o l e g n i a s i s  c o u l d  p l a y  a  
significant role in the management of 
saprolegnia while the in vit ro results  
demonstrated that NPAS was active 
a n t a g o n i s t i c  a g e n t  a g a i n s t  
sa p rol eg n ia .  W e ca n  s p ecu l a t e  t ha t  
the presence of viable NPAS crea ted 
conditions  unfavorable for growth of 
sap rol eg n ia  a ft e r  in i t ia l  over  n igh t  
exp osure t o  N PAS.  I t  was  cl ear t ha t  
t h e  g r o w th  o f  t h e  s a p r o l e g n ia  h a s  
b een reta rd ed.  H yp ha l  mass es  w ere  
a ls o ob s erved  fl oa t i n g i n  t h e wa ter  
a f t e r  t h e  f i r s t  a n d  s e c o n d  N P A S  
treatment baths. (3days each). The 
observations suggest that in these 
c o n d i t i o n s ,  t h e  p a t h o g en  d et a ch es  
from th e mu cus  an d epid ermal  l a yer  
o f  t h e  f i s h  a n d  r e l e a s e d  i n t o  t h e  
water. The ability of NPAS to inhibit  
sa p rol eg n ia  a p p ea red  re l a t ed  t o  i ts  
a b i l i t y  t o  l i q u e f y g e l a t i n  o f  s u c h  
fu ngi .  How e ver  t h e dir ec t  e f fec t  of  
g e l a t i n  h y d r o l a s e  o n  s a p r o l e g n i a  
g r o w t h .  N P A S  i s  c o n s i d e r e d  a s  
gelatinase positive (Holt et al.,1993). 
Parenthet ica ll y another candidate for  
the inhibitory activity for saprolegnia 
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is cellulase, an enzyme produced by 
NPAS (Hussein and Hatai 2001). The 
saprolegniacae have cellulose rather 
than chitin in their cell wall (Mullins 
1973;Dick 1990). Using live bacteria 
for biological control may cause 
disease in fish. The investigated 
bacterial strain was non-pathogenic 
and safe for fish confirmed by I/p 
injection of this strain in apparently 
h e a l t h y  f i s h  a n d  o b s e r v e d  f o r  2  
we eks .  t h e  r e su l t  was  n o c l i n i ca l  
signs produced nor pathological signs 
wer e  f ou nd  .  T h er e  w ere  r e por t s  
discussed the in vitro inhibition of 
saprolegnia sp. by a gram negative 
rod, Pseudo m onas fluorescens by 
(Hatai and Willoughby 1988;B1y et al 
1996;Delgado et a l 2003). Reported 
that inhibition of saprolegnia by 
bacteria not related to the secretoray 
substance but rather the result of 

co mp et i t i o n .  ( Huss e i n  a nd  Ha ta i  
2001 ) .  showed  in  v i tro  ant i funga l  
a c t i v i t y  b y  a  n u m b e r  o f  G r a m  
negative bacteria inclusive of the 
genus aeromonas, against pathogenic 
strains of saprolegnia parasitica. The 
discovery of existence of both in 
vitro and potential in vivo antifungal 
a c t i v i t y  o f  N P A S  i n c r e a s e s  i t s  
suitability as a probiotic and presents 
a possible approach to the 
management of saprolegniasis in M 
cephalus. In conclusion, M.cephalus 
were unable to withstand sharp or 
sudden drop of water temperature, 
accompanied with (physical stress) 
wounding or descaling. Such factors 
exclusively were the cr i t ica l points 
f o r  e x p e r i m e n t a l  i n d u c t i o n  o f  
s aprolegn ios i s  in  Muge l  cephalus  
fish. 

Table 1 :  showing the number of  exper imental ly  inducing saprolegnias is  to  
Mugel cephalus 

  

1st gp 
control * 

dcccalcd M.ccphalu~rd 
2nd gp 

gradual ** 

9P 
sudden drop 

*** 
1st gp 

control * 
2nd gp 

gradual ** 

3rd 9P  
sudden 
drop *** 

time 
Of 
exp 

no. 
of 
inf 

no. 
of 

died 

no. 
of 
inf 

no. 
of 

died 

no.
 

of inf 
no. 
of 

died 

no.
 

of inf 
no. 
of 

died 

no. 
of 
inf 

no. 
of 

died 

no. 
of 
inf 

no. 
of 

died 

1st 
day 

0 0 0 0 0 0 0 0 1 0 1 1 

5th 
day 

0 0 1 0 1 1 0 0 3 3 3 0 

10 
day 

0 0 1 0 2 0 0 1 0 3 3 2 

total 0 0 10 0 30 10 0 10 40 60 70 30  

* ISt group+4th group= sudden drop of water temperature (22-5oc within5hours) 
**2nd group+5th group= graduall drop of water temperature(22-5oc within 10 days) 
*** 3rd group+6th group= room temperature (22+loc control) 
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A- Mugel cephalus experimentally infected with 
saprolegniosis . 
B -Mugel cephalus fingerlings natural infected with 
saprolegniosis . 
C- Saprolegnia growth on sabaroud’s dextrose 
agar . 
D-The upper half of plate with NPAS while lower 
have without NPAS showing growth of 
sapralegnia hyphae . 
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