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Abstract

Commercial hatchery production of Tilapia fry is rapidly expanding in the Philippines as well as in the rest of South East Asia. Stress due to improper transportation, poor acclimation strategies and introduction of such fry into known areas of high Streptococcal infection rates has led to observation of high mortality in fry during the early weeks of culture. This study will present results of experiments where a known immunostimulant, Peptidoglycan, was fed to Tilapia fry for three weeks prior to transportation and stocking stress. Results indicate that oral delivery of Peptidoglycan significantly reduces mortality during transport and acclimation, followed by a drastic reduction in mortality during early cage culture. These results are discussed in terms of their contribution to the development of Total Protection Strategies for Tilapia culture worldwide.

Introduction

Immunostimulants have long played a role in disease control in aquaculture practices in Europe (Austin, 1993).  Usually they form part of a Total Protection Strategy in which they act synergistically with vaccines, with antibiotics fulfilling a role only as a “last resort” means of disease treatment (Plumb, 1997).  The basic tenet of this type of disease control system is :

“Prevention is Better Than Cure”

Immunostimulants are generally used to enhance the non-specific immune systems of fish and are generally structural components of algal, bacterial or yeast cell walls (Itami, et. al. 1998).

In the present study a specific immunostimulant, Peptidoglycan, was incorporated into Tilapia fry feed to assess its impact on survival and growth of young fry prior to and after the stress of packing, transportation and stocking into an area of high rates of Streptococcal infection.

The role of this specific Peptidoglycan within an ideal health management scheme for Tilapia worldwide is also discussed.

Materials and Methods

Peptidoglycan was prepared from Brevibacterium lactofermentum, a bacterium that is known to known to have one of the highest potentials for stimulation of antibody production (Watanabe, personal communication).

The Peptidoglycan supplied by Ajinomoto Co. Inc. (Japan) was added to fry mash at a dietary level of 200 g/ MT feed.  Fry were fed 5 times/ day to satiation.  Swim-Up fry were stocked at 300/ tank in 200 Litre cylindro-conical tanks with central drainage.  The system was flow through, with approximately 300% water exchange per day.

There were 3 replicates in each treatment with only 2 treatments, a negative control (no Peptidoglycan) and 200g  Peptidoglycan / MT feed.

Fry were fed for a period of 21 days then data on survival, average body weight and total biomass was recorded.  Fish were then packed into plastic bags (300/ bag, 1 litre water) containing oxygen, and transported by truck for 5 hours.  After transport, fry were released back into tanks and deliberately stressed by reducing oxygenation rates and reducing water exchange rates to 50%/ day.  After ten days survival was recorded for both treatments.

Results

After 21 days, fry fed on feed containing Peptidoglycan showed a significant improvement in Survival (Figure 1).  They also displayed significantly higher Average Body Weight (Figure 2) and hence a significantly higher Total Biomass (Figure 3).

Figure 1

THE EFFECT OF PEPTIDOGLYCAN ON TILAPIA FRY % SURVIVAL AFTER THREE WEEKS OF FEEDING
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Figure 2

THE EFFECT OF PEPTIDOGLYCAN AQUA ON TILAPIA FRY AVERAGE BODY WEIGHT (g) AFTER THREE WEEKS OF FEEDING  
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Figure 3

THE EFFECT OF PEPTIDOGLYCAN AQUA ON TILAPIA BIOMASS (g) AFTER THREE WEEKS OF FEEDING


[image: image3.wmf]460

480

500

520

540

560

580

600

620

Control

200 g/MT

Peptidoglycan

Control

200 g/MT Peptidoglycan


Whilst these results show improvement via feeding Peptidoglycan, by far the most positive results was survival after transport stress.  Within 5 days of transport, only 50% of control fish had survived compared to 97% for  those fed Peptidoglycan (Figure 4).

 Figure 4

THE EFFECT OF PEPTIDOGLYCAN ON SURVIVAL OF TILAPIA FRY AFTER TRANSPORTATION AND ACCLIMATION 
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Discussion

These results indicate that significant improvements in fry survival can be obtained by oral administration of Peptidoglycan prior to transportation and cage stocking.  Previous studies in the use  of Peptidoglycan in Tilapia feeds by Tinman et. al. (1997) exhibited improvements in both Average Daily Gain and FCR when compared to fish not fed Peptidoglycan. 

At a cellular level, Tinman et. al. (1996) have shown that Tilapia fed Peptidoglycan had significantly (23 to 58%) higher levels of Superoxide when compared to control fish.  A similar phenomenon was observed for Serum Protein levels (P-Albumin, Albumin, (-Globulin, (- Globulin and (-Globulin) in the same study.  In a later study by Tinman et. al. (1997), Peptidoglycan was shown to stimulate Haematocrit, Leukocrit and Plasma Lysozyme in Tilapia compared to non-Peptidoglycan fed Tilapia.  Similar observations in Peptidoglycan-fed Carp were made by Siwicki (1997), and with Rainbow Trout by Roberts (University of Stirling, internal report).

Duncan and Klesius (1996) have demonstrated that some immunostimulants may not  protect against specific pathogens.  However, Tinman et. al. (1996) demonstrated improved survivals in Peptidoglycan-fed Tilapia after challenge by Streptococcus difficile;  control fish only had a 30% survival compared to almost 60% in Peptidoglycan-fed fish 5 days post-infection.   Similar positive results after challenge by Lactococcus garciesa, Enterococcus seriolicida and Lactococcus garvieae have been obtained with Yellowtail (Serida quinqueradiata) by Takeuchi (1997).

Peptidoglycan, and immunostimulants in general, have never been portrayed as “cure alls”.  They are known to stimulate the non-specific immune system of fish and work in synergy with vaccines (Austin, 1993).

The present study clearly indicates Peptidoglycan has a positive role to play in ideal health management schemes for Tilapia worldwide.
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