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Infectious disease is considered to be the most devastating problem in Aquaculture. The 
development of alternative therapeutic agents, less ecologically harmful than usual 
antibiotics and that do not lead to bacteria resistance is an essential need to a sustainable 
Aquaculture. Naturally occurring antimicrobial peptides (AMPs) form a first line of host 
defence against pathogens and are largely distributed among living organisms. The study of 
AMPs is interesting not only for the progress of  basic knowledge on innate immunity but 
also because of their many potential applications for disease management in aquaculture [1]. 
In the present study, we investigated the in vitro activities and properties of some AMPs
produced by different aquatic animals: penaeidinpenaeidin (Pen) from the shrimp Litopenaeus
vannamei [2], tachyplesintachyplesin (Tach) from the horseshoe crab Tachypleus tridentatus [3], clavaninclavanin
AA (Clav) from the tunicate Styela clava [4] and magaininmagainin (Mag) from the frog Xenopus laevis
[5], in order to evaluate their potential therapeutic use, especially for cultured marine 
animals.

Tach was very stable under saline conditions and potent against marine bacteria, filamentous 
fungi and protozoan parasites. 

Mag had an activity against marine Vibrio, but to a lesser extent than Tach, especially 
against V. harveyi.

All tested peptides exhibited an activity against T. cruzi and L. brasiliensis, but the most 
potent effect was caused by Tach.

Tach had an activity against T. mentagrophytes and Clav was inactive against both tested 
filamentous fungi.

All tested AMP had a tendency to decrease their activity at high salinity and to increase at 
low salinity. 

None of the AMPs had a cytotoxic effect, up to 40 µM.
Pen had an evident antiviral effect against the enveloped virus, HSV-1. 
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nd: not determined, since the activity was already tested in 
previous works
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Effect on L. brasiliensis - 5h
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Effect on L. brasiliensis  - 24 h
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Effect on T. cruzi  - 72 h
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Effect on L. brasiliensis  - 72h
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TO INVESTIGATE THE IN VITRO ACTIVITIES AND THE STABILITY 
UNDER SALINE CONDITIONS OF SOME ANTIMICROBIAL PEPTIDES 

PRODUCED BY DIFFERENT AQUATIC ANIMALS.
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AntimicrobialAntimicrobial assaysassays - The MIC and MBC (minimum inhibitory or bactericidal 
concentration) of the AMPs was determined by incubating the microorganism suspensions 
(fungi and bacteria) with the serially diluted peptides  (up to 50µM) in 96-wells microplates. In 
controls, AMPs were replaced by water. PB was used for standard bacterial cultures, EPS for 
marine bacteria and NB for filamentous fungi. After 24h incubation, the MIC was determined by 
optical density (D630nm) or by a colorimetric method (INT). MBC was estimated by re-incubating
(24h) an aliquot of the bacterial suspension from the MIC-microplate with fresh sterile culture 
medium.

Antiprotozoan assaysAntiprotozoan assays - Epimastigote forms of Trypanosoma cruzi and promastigote forms of 
Leishmania brasiliensis were incubated with the different AMPs (0.78-100µM) in nutrient culture 
medium (TC100 for T. cruzi and Schneider for L. brasiliensis) for 5 h (parasiticidal effect), and 24 h 
and 72 h (to verify their potential anti-proliferative activity after one and three cell cycles). In 
positive controls, the peptides were replaced by water. In negative controls, the parasites were 
previously killed by ethanol 70% (30 min) and also by antiparasitic compounds (Benzonidazol
for T. cruzi, and Amphotericin B for L. brasiliensis). The effect of AMPs on the protozoan viability 
was determined through the MTT method.

Citotoxicity andCitotoxicity and antiviral antiviral assaysassays – Eukariotic Vero cells,  MA-104 and hep-2 were used 
for herpes virus (HSV-1, KOS), Rotavirus (SA-11) and Adenovirus-Type 5 infections 
respectively. Both cells were tested for AMP cytoxicity, by injcubating the cells with the peptides 
(1.17-37.5µM) in 199-culture medium in 96-well microplates. The antiviral effect was assayed by 
incubating the cells with the serially diluted peptides (0.078-37.5µM) and the viral suspension 
(TCID50/ml = 5x106; MOI = 0.1) for 96h at 37°C/5% CO2. In positive controls, the cells were 
incubated without the AMPs and in the negative controls acyclovir was used. The cells viability 
was determined through the MTT method. The results were expressed as EC50 (effective AMP 
concentration capable to protect in 50% the cells from virus infection) and SI (selectivity index  -
CC50/EC50).  

Cytotoxic activity Cytotoxic activity 

The different AMPs had no cytotoxic effect against 
the tested eukariotic cells, up to 40 µM.

Peptide

(37.5 µµµµM)
HSV-1 (DNA enveloped 

virus)

Adenovirus-type 5 (DNA 

non-enveloped virus)

Rotavirus SA-11 (RNA 

non-enveloped virus)

Tach nd* nd* 55.95 ± 4.78 

Mag 20.85 ± 12.71 13.2 ± 5.57 20.55 ± 9.88 

Clav nd * 9.92 ± 2.47 34.16 ± 2.03 

Pen CE50=0.625 µµµµM (SI = 
64)

1.77 ± 0.11 0.98 ± 0.09 

Antiviral Antiviral activityactivity

((% Cell protection against virus replication)

nd* =  not determined, since the activity was already tested in previous works.

M icro co ccu s  lu teu s V ib r io  an g u illa ru m

M IC  (µµµµ M ) M IC  (µµµµ M )

N aC l

(mM )

C lav M ag T hac Pe n C lav M ag T hac Pe n

450 > 25 1 .5 6 0 .7 8 > 25 > 25 > 25 1 .5 6 > 40

225 25 0 .7 8 0 .3 9 > 25 > 25 25 0 .7 8 > 40

145 12 .5 0 .7 8 0 .2 0 6 .25 > 25 12 .5 0 .7 8 > 40

112 12 .5 0 .7 8 0 .2 0 6 .25 > 25 12 .5 0 .7 8 > 40

56 12 .5 0 .7 8 0 .2 0 6 .25 > 25 6 .25 0 .7 8 > 40

28 12 .5 0 .7 8 0 .2 0 1 .56 > 25 1 .56 0 .7 8 > 40

14 12 .5 0 .7 8 0 .2 0 1 .56 - - - -

0 6 .2 5 0 .7 8 0 .1 0 1 .56 - - - -
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