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The range of paraclinical investigations applied ichthyopathology aims at
assessing those parameters that can define theolpgtical modifications and the
physiological condition of the fish material, aslwas the defense reaction of the
unhealthy body. Modification in value of these @adors points out some metabolic
perturbations in fish body. Fish have Enmunitarysystem whose complexity and
efficiency are directly proportional to their evdilon level. That is why, in
comparison to the superior vertebrates, the immresetions of fish body to an
antigenic attack are lower, the immune responsesésker and slower, and the
quantity of antibodies to form is lowlnder the influence of a specific antigen, the
immunoformating cells synthetize the correspondiagibodies, determining
occurrence of a specific antigen-antibody reactiogsulting in occurrence of the
Ag-Ac immune complexes having a role in annimtatiand destroying the
respective antigens. Formation of immune complé8sis a normal physiological
process within the humoral immunity of bodies, esgnting one of the methods to
remove from the body the substances identifiecdbasself.
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Introduction

The range of paraclinical investigations applied in ichthyopagiyohims at
assessing those parameters that can define the pathologicakatmai and the
physiological condition of the fish material, as well as therdefaeaction of the
unhealthy body. Modification in value of these indicators points out some
metabolic perturbations in fish body dtee improper application of technologic
norms, to being taken ill as a result of the attack of sorf@ganic agents, to the
harmfulness of the fish environment, to making use of a food witbigiety in the
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vitamino-mineral and the protein level content, to the strasseckby repeated and
incorrect handlings and to others.

Materials and Methods

From the methods to revealvitro the Ag-Ac reaction, the most applied one
is the precipitate reaction. As a result of unifying thiggan with the antibody in liquid
environment, immune complexes are formed that preapitéiien the two reactants
are found in certain proportions. The immune complexes that dugeto
characteristics enter and remain in the blood circulati@n remedcirculating
immune complexes (CIC)

CIC are represented by small CI, formed in excess of antid@rmally, the
renal filtration is efficient for CIC, but when their numberhighly increased due
to the massive invasion of pathogens, they can deposit in tbelaawalls and in
the perivascular spaces, initiating or maintaining, at thigelle different
inflammatory processes.

The circulating immune complexes, due to their big size, candogppated
through large molecular weight polymers, such as polyethylewedPEG), even
when in small concentrations, this characteristic beingoéisis of the method of
precipitation of CIC with PEG.

Principle: Polyethyleneglicol (PEG) can precipitate proteinic molesule
found in solution depending on size, molecular mass and concentration.

In practice, use is made of PEG with molecular mass 6000 aidawi
concentration in the final mixture of 2.5-3.75%, area in which a tsedec
precipitation of CIC is carried out.

Reagents a) Boric pad (TB) with pH = 8.4

b) Solution PEG 6000 3.75%

Synonyms for PEG: Carbowax 6000; Macrogola 6000; Polidiol 6000.

Apparatus: Spekol with wave length of 450 nm, in vat of 1 cm, or any other
analyzer having this wave length.

Working procedure:

Reagents Specimen (P) Martor (M)

PEG 3,75% 1,9 ml -

TBpH=84 - 1,9 ml

Serum 0,1 ml 0,1 ml

Stirring

Incubation 24 hours in refrigerator (P and M)

Reading (P against M) at Spekol on the pe wave length of 450 nin

Calculation: D =E,; x 1000, where:
D = the optical density of specimen in UF (photometric units)
E, = extinction
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Results and Discussions

From the specialized literature, it is known that the tdfeantibodies
present in blood is directly proportional to the number of circulatmgune
complexes being formed. This is why, while the concentration afjeant(the
pathogenic agent that determined creation of antibodies in thg isddgreased in
circulation, the formed immune complexes become more and more nungneus.
value registered upon determining CIC is directly proportionalheo level of
infestation of the body and it represents an important indicator of immunity

According to the results obtained, the normal values were coeditiebe
comprised in the interval-100 UFE Pathogenic values are met in a series of so
called diseases by circulating immune complexes or ascendary result of a
disease. The clinic consequences are the edematisthee destructions, the
inflammations and the hemorrhagic wounds.

From the pathogenic processes with increased values of ClOGnake
important ones are the infectious and the parasitic.

The determinations made on fish individuals from fish culturectispe
revealed normal, increased and highly increased values of CIC (graph no.1).

At Pleasa Fish Farm, from the total number of examined fish individuals,
61% registered values comprised in the interval of normal ¥aR&% presented
increased values and 3% presented highly increased values (graph no.1.a).

At the Research and Development Centre Bragefrom the total number of
examined fish individuals, 52% registered values comprisedeniriterval of
normal values, 33% registered increased values and 15% pebayitly increased
values, especially the carp individuals that presentethetmacroscopic clinic
examination a high level of infestation with protozoans and hasieiin different
stages (graph no.1.b).

52%
61% 33%
369

3% 15%

O normal values
Oincreased values

B highly increased values

Onormal values
Oincreased values
W highly icreased values

a) Ferma Plega b) BaZercetare Dezvoltare Brate

Graph no.1 Representation in percentage of the results registered upon
determination of CIC at carp speci€yprinus carpid
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In case of the sturgeonsinder examination, from the total number of fish
individuals, 75% registered values comprised in the intefuabiomal values, 17%
registered increased values and 8% presented highly iedreakies (graph no.2),
especially the fish individuals having had low total proteins, below 2 gidirahs
below 21.6% and the ratio albumins/globulins below 0.28.

75%

17%

8%

Onormal values
Oincreased values
Ehighly increased values

Graph no.2 Representation in percentage of the results registered upon
determination of CIC at sturgeons

Conclusions

1. The titre of antibodies present in blood is directly proporticoal
the number of circulating immune complexes being formed. This iswiig the
concentration of antigen is increased in circulation, the formeadune complexes
become more and more numerous.

2. In case of fish that presented wounds on the body surface and other
external marks of disease and that had low biochemical indicators (level@hgrot
below 2 mg/dl, glycemy below 40 mg/dl and the ratio A/G below 0if@jcating
a disease, values of the circulating immune complexes (CHEZg wegistered,
expressed in UF, 3-4 times higher than the values considered as normal.

3. The existence of Cl indicates the presence of anuime response or
the past of an immune response, because Cl regreseefficient method to remove the
antigen from the body or it demonstrates inefficiency wioeng the antigen, especially
in case of a long term existence of CI.

4, The value that is registered upon determination of CIC is birect
proportional to the level of infestation of the body and it regmés an important
indicator of immunity.

127



Bibliography

1. Anderson, D.P. (1991) —The role of diagnostic laboratory in fish disease
control —Annual Rev., of Fish Diseasgs 41-62, New York

2. Dasacilescu, P. & Costea, M. 1995) —-Manual de diagnostic pentru bolile
animalelor acvatice- Edit. Laborator Sanitar Veterinar de Diagnostic, p.1-217,
Bucureti

3. Fijan, N. (1976) —Disease of cyprinids in Europe — Fish Patholdd2,
p. 129-134

4. Lehninger, A.L. (1987) — Biochimie — Edit. Tehnid, Vol.l p.71-75,
Bucureti

5. Munteanu, G. & Cristea, V. (1992) —Cercetarea modifidrilor tabloului
sanguine la pgi Tn condiile unor parazitoze severe- The Symposium
“Aguaculture and Fishing of the Future” p. 339-346

6. Munteanu, G. & Bogatu, D. Q003) - Tratat de ihtiopatologie -Edit.
Excelsior Art, sp.40-50, Tirgbara

7. Wallach, J. (2005) —Interpretarea tetelor de diagnostic, @dia-Vll-a,
Edirsie Internagionala — Edit. Stiintelor Medicale, p.83-86, Bucujte

8. XXXX (1990-2006) —Bulletin of the European Association of Fish
Pathologists

128



