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 Individual level

 Population level

 Ecosystem level

 Death

 Chronic changes 

physiologoical, biochemic, 
behavioral etc

 Changes in size 

 biomass , gender 
baslance

 Species diversity

 Changes in food chain



BIOINDICATORS

Biomarkers

 Organisms used for 
monitoring of ecosystem

 Chemical substances
 metabolites




 Spreading source

 Location of ultimate accumulation

 Degradation products

 Sublethal and chronic effects

 Possible influence on gene expression



?
Biopharmacological agents

Alternative to antibiotics

Phage therapy

!- Toxic in flence hasn’t been  sufficiently studied 
Further investigations are needed
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 Sea bream fishes from 3 tanks with 
3 different treatments 

 A3A4-clear water+microalgae

 B1B2-clear water

 C3C4-clearwater+ bacteriophages

 Eliava visit in  May-July 2012

fishes were dissected and 6 organs 
of each fish were homogenized 

- whole fish samples. 



 Homogenized material 

 “Antioxidant power” by FRAP (Ferric 
reducing ability of plasma)- assey. 

- ferric ions’ special characteristic at low PH

- ferric-tripyridyltriazine (FeIII-TPTZ) 
complex is reduced to the ferrous (FeII) 
form, 

- absorption maximum at 593 nm 

 FRAP value=T10-T0/Protein

 T10 and T0 consequently are FRAP 
indexes at initial stage and after 10 min. 
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 FRAP values for fish organs is similar 
to data for mammals 

 Antioxidant activity highest for liver 
cells 

 FRAP values are increased in all 
organs of fishes from aquarium 
treated with phages  and with algae



 From homogenized material RNAs were isolated , 
concentrations  measured 

 Initial stage cDNAs were synthesized from RNA-
samples.

 cDNAs were used for RT-PCR experiments

 RT-PCR experiments were performed with 3 
genes: hsp70 ssb, hsc70 ssb, hsf1 ssb, 

also 18sRNA ssb was used as a control gene



 18 sRNA is expressed in 
every sample- in the fishes 
treated with b and without 
treatment. 

 Difference between 
samples /tanks according 
gene expression  hasn’t 
been  seen.               
Hsp70, hsc70 and hsf1 are 
not expressed.  

18sRNA ssb




