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Mudsucker • . . • • • • . . . • • • • . • • • . • • • • • • •  Labeo capensis 

North American Eel . . . . . . . . . . . . . .  Angui l l a  rostrata 

Northern pike . • . • • • • • . • • • . • • • • . . . • • • • •  Esox l uci us 

Perch . • • • • • . . • • • • • . • . • • • . . • • • . • •  Perca fl u viatilis 

Plaice • • • . . . . • • • • • . . . • • • . • • •  Pl euronectes pl atessa 

Rainbow trout • • • • • • • • • • • • • • • • •  Oncorhynchus mykiss 

River carp . • . . . . . • • • • • . • • . .  Puntius schwanenfeldi i  

Sea/striped bas s • • • • • • • • • • • • • • • • •  Morone saxatilis 

Sea mul let • . • . • • • • • • • • • • . . • • • . . . . • •  Mugil cephalus 

S i lver carp • • • • • • . • • • • .  Hypopthalmichthys moli trix 

Sockeye salmon . . . • • . . . • • . . • • • . .  Oncorhynch us n erka 

spot • • . • • • • . • • • • • • . • • • • • . • • . •  Leiostomus xanthurus 

Thread fin s had . • • • • • . • • . . • • • • •  Dorosoma petenense 

Tilapia • . . • • • • • . • • • • • . . • • • • . • •  Sarotherodon aureus 

White sucker • • • • . . • • • • • . . • • .  Catostomus commersoni 
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The e ffect of s imulated stress induced by cortisol 

implantation in common carp ( Cyprinus carpio )  was studied. 

Humoral mediated responses to inj ected antigens fol lowing 

cortisol treatment were asses sed by us ing the pass ive 

haemolytic plaque technique and indirect haemagglutination 

as s ay .  A s ingle cortisol implant and subsequent chal lenge 

to Aeromonas hydrophi l a  elicited modulation in the fish 

immune system and also histopathological changes in the 

kidney I spleen and thymus . Hyperglycaemia which is a 

stres s re lated phys iological change was associatively 

manifested . 

The marked reduction in haemolytic plaque forming 

ce l l s  in cortisol treated carps indicated the sup�res s ion 

of antibody mediated response .  Similar ly , a quantitative 
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decrease in haemagglutinating antibody titre suggested 

that the immunosuppress ive action of cortisol could have 

a pernicious effect on the fish ' s  abi lity to resist 

infection . The repres sion of the abil ity of the lymphoid 

cel l s  i . e  haemolytic plaque forming cel l s  from the kidney 

and spleen to secrete antibodies against A .  hydrophi l a  was 

demonstrated . It appeared that the cortisol ef fect was 

due to the suppression of the differentiation and 

maturation of antibody forming precursor cel l s  in the 

tissues studied . 

Histopathological studies of the lymphoid organs 

showed pronounced vacuolation and hydropic degeneration in 

thymus , kidney and spleen . These marked changes 

corre lated with the functional parameters noted in the 

immune response . Blood glucose level s  which were used as 

indicator of stress  condition , fluctuated in weekly 

s amples in all  groups , but in general showed a pattern of 

initial low level s  fol lowed by elevated leve l in the 

cortisol treated fis h .  

The results o f  this study indicated that the ability 

o f  fish to mount an immune response was decreased in the 

presence of cortisol-mediated stress . While sublethal 

stres s did not detrimentally manifest in the deve lopment 
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of c l inical disease infections as a direct effect , it 

neverthe les s  was cons idered an important element in 

l imiting aquacu lture production by reduc ing the optimum 

immune functions of fish . 
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RES PONS lMUN TERHADAP STRES YANG DIARUH 
OLEH KORTIKOSTERIOD DALAM lKAN LEE KOH 
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Kes an stres s imu las i yang diaruh dengan cara 

pengimp lanan kortisol dalam ikan Lee Koh ( Cyprinus ca rpio )  

telah dika j i .  Respons keimunan humoral terhadap suntikan 

antigen selepas rawatan kortisol dinilai melalui teknik 

plak hemolitik pas i f  dan hemaglutinas i tidak l angsung . 

S atu imp lantasi tunggal kortisol dan diikuti dengan 

cabaran dengan Aeromonas hydrophi l a  menunjukkan perubahan 

dalam sistem imun ikan dan j uga histopatologi ginj al, 

l imfa dan timus . Hiperglisemia iaitu perubahan fisiologi 

berkait dengan stres juga ditun jukkan . 

Pengurangan nyata j umlah pembentukan plak hemolitik 

dalam ikan kap yang dirawat dengan kortisol menandakan 

terdapat tekanan terhadap pengeluaran antibodi . Begitu 
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j uga , penurunan kuantitatif dalam titer antibodi 

hemaglutinan menunj ukkan bahawa tindakan imunosupresif  

kortisol akan memberikan kesan merbahaya terhadap 

kemampuan ikan untuk melawan j angkitan . Penekanan 

terhadap kemampuan sel-sel limfoid iaitu sel  pembentuk 

plak hemolitik yang berasal dari ginj al dan l imfa untuk 

merembeskan antibodi melawan A .  hydrophi l a  telah 

ditunj ukkan . Kesan itu dianggap disebabkan oleh 

perencatan sel-sel prekusor pembentuk antibodi dalam tisu­

tisu tersebut . 

Kaj ian histopatologi menunj ukkan perubahan dalam 

organ-organ l imfoid termasuk 

hidropik yang ketara dalam 

vakuolasi dan degeneras i 

timus , ginjal  dan l imfa . 

Perubahan-perubahan ini selari dengan parameter-parameter 

yang dilihat dalam respons imun . Glukosa darah sebagai 

petanda keadaan stres , walaupun turun naik dalam sampel ­

s ampe l  mingguan dalam semua kumpulan , menunj ukkan pola am 

di mana nilai permulaan yang rendah tetapi meningkat 

kepada aras yang lebih tinggi di dalam ikan yang dirawat 

dengan kortisol . 

Keputusan kaj ian ini menunj ukkan bahawa kemampuan 

ikan untuk memberikan respons keimunan humoral adalah 

menurun dalam kehadiran keadaan stres aruhan kortisol . 

xxi 



Walaupun stres pada aras subletal tidak menonj olkan 

tanda-tanda klinikal sebagai efek langsung , ianya walau 

bagaimanapun dis ifatkan sebagai elemen yang penting dalam 

pengeluaran akuakultur dengan mengurangi fungsi optimum 

keimunan ikan . 

xxii 



CHAPTER I 

GENERAL INTRODUCTION 

Stre s s  in general terms , reflects a state of  decrease 

in fitne s s  induced by an external agent or " stre s s or "  

which alters the homeostatic mechanisms o f  the organism 

and threatens its survival ( Colombo et al . ,  1 9 9 0 ) . Stress  

may be  induced by deleterious change in  the environment 

which then causes a disturbance of the normal homeostatic 

mechanisms within the fish ( Pickering , 1 9 8 1 ) . 

Changes in the phys iological system involves the 

defense system which are comprised of various res ponses 

inc luding tis sue repair ,  phagocytosis , inflammation and 

numerous specific and non-specific responses mediated by 

the lymphoid system . 

Like a l l  vertebrates ,  fish pos sess a wide array of 

de fense systems to protect themse lves against infections 

with disease caus ing organisms . Under favourable 

conditions , these systems control the pathogen- loading of 

fish to such an extent that disease or impairment of  the 

normal phys iological function of the body is prevented . 

However ,  under conditions of stres s ,  the defense system 
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can breakdown and disease may be caused by organisms that 

are under normal conditions relatively harmles s . 

E l lis ( 1 9 8 1 ) noted that stress  can cause a 

derangement of the defense system with subsequent 

suppres s ion or exaggeration of immune responses . These in 

turn disturbed the balance of other phys iological systems 

and subsequently resulted in disease . Modulation of the 

defense system during stress could either increase or 

decrease the response of fish to the infection . 

There is stil l  much to be learned of the relations hip 

of stre s s  response and the re lative susceptibility of fish 

to infection . Interaction of stress factors modulating the 

defense system and its relation to disease is extremely 

complex and barely understood . Res earches have been made 

steadily through the years to as sess the over-al l concept 

of this interaction . Wedemeyer ( 1 9 7 0 )  and Snie s z ko ( 1 9 7 4 ) 

have established that stress can lower the res istance of 

fish to disease which could trigger an outbreak of 

infectious disease in fish population . 

One component of the physiological response of the 

fish  to stre s s  is the stimulation of hypothalamic­

pituitary-interrenal ( HPI ) axis resulting in the increase 

of  circulating corticosteroids ( Donaldson , 1 9 8 1 ) . 

Prolonged elevation of blood cortisol leve l s  during 

chronic stress  can predispose the fish to disease by 

suppres s ing the defense system ( Pickering , 1 9 8 1 ; 1 9 8 9a ) . 


