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Abstract

Cage and pond culture of Tilapia is a rapidly expanding part of the aquaculture sector in the Philippines. Since this fish is considered a staple food item in the country, with very little product being exported, its culture now falls within the Philippine Government Food Security Programme. With the advent of vaccination/ immunostimulation Total Protection Strategies for the control of Streptococcosis in Tilapia, antibiotics can fulfil their true role as a “last resort” method of disease control. The present study will demonstrate the efficacy of Romet 30, a potentiated sulphonamide, in a field situation against a Streptococcal outbreak in Tilapia. At a dietary dose of 50mg Romet 30 /kg fish weight, the infection was brought under control within 2 days of a 5 day medication programme in 10 cages, each initially stocked with 20,000 fish. The relevance of these results in developing a Total Protection Strategy for Tilapia against Streptococcosis will be discussed. 

Introduction

With worldwide production of Tilapia now in excess of 1 million tons (FAO, 1999), the spectre of disease has assumed enormous importance.  Plumb (1997) broadly described the myriad of infectious diseases affecting Tilapia; of particular importance, however, is the emergence of Streptococcal infections as a major source of economic losses in Tilapia aquaculture (Shoemaker and Klesius, 1997).

According to Austin (1993), inadequate management is the principal factor in triggering disease outbreaks; low aeration, low water exchange rates, overfeeding and not removing dead/moribund fish have all been implicated in triggering disease situations.

In low technology culture situations, however, it is difficult to ensure adherence to strict management practices.  Seemingly simple directives such as prevention of accumulation of uneaten food and faeces, removal of biofouling organisms from nets, regular removal and disposal of dead/moribund fish and disinfection practices are in fact very difficult to enforce.

This lack of overall hygiene and culture discipline has led to an overdependence on antibiotics; this overdependence on antibiotics has been aptly described by Austin (1993) as:

“an attitude prevails that antimicrobial compounds are the mystical saviour of all of the woes of fishfarming”.

Unfortunately, the lack of control over antibiotic use in the culture of Tilapia in the Philippines has led to the emergence of bacterial resistance to oxytetracycline, furazolidone and eythromycin (Bautista, personal communication).

The present paper describes the use of a potentiated sulphonamide, Romet 30, as a therapeutic means of controlling Streptococcal infections in Tilapia cage culture in the Philippines.

Romet 30

Romet 30 is a  mixture of Sulphadimethoxine (25%) and Ormetoprim (5%) with the balance 70% being a carrier.  It acts against both gram positive and gram negative bacteria by blocking the biochemical conversion of Para Amino Benzoic Acid to Folic Acid (Sulphadimethoxine) and Folic Acid to Folinic Acid (Ormetoprim).  It has been approved for aquaculture use in many countries, as shown by the following table:

Table 1
	COUNTRY
	APPROVAL DATE
	REGISTRATION NUMBER

	Canada
	1990
	00797162

	Chile
	1992
	34.275

	Ecuador
	1992
	2B1-3595-SA

	Mexico
	1991
	Q0382-001

	Peru
	1992
	10321-I

	Thailand
	1997
	2F 70/40

	USA
	1984
	558.775

	Venezuela
	1992
	M.I.4.715

	Philippines
	1999
	VRI-98837


Romet 30 is extremely stable during pelleting and extrusion operations.  Mitchell (1978) obtained 100% retention of Romet 30 during pelleting, whilst Hoffman-La Roche (1986) obtained over 90% retention after extrusion and 6 months of feed storage at 37(C.

Although stability during feed manufacture is of tremendous importance, many farmers prefer the option of adding the antibiotic on-site via top-dressing; the luxury of time is against them in a disease outbreak situation, and many feedmills will only produce medicated feeds on demand.  The issue of antibiotic solubility is often overlooked, even for fast-feeding fish like Tilapia.  Drugs such as Oxytetracycline, however, are highly soluble (1,000 g/l; Merck Index, 1996) and regardless of feeding behaviour, a significant proportion will be lost to the environment.  It is not possible, therefore, to deliver the required treatment dose to the target animal; Romet 30, however, is 1000 times less soluble than Oxytetracycline (1,000 g/l; Merck Index, 1996), and is therefore far more likely to reach the target animal at the dosage required.

Its therapeutic efficacy has been well established over a number of years (Bullock et. al., 1983 with salmonids; Beleau, 1983, 1984 with catfish Ictalurus punctatus) at orally delivered dosages of 50 mg active Romet 30/ kg fish/ day for 5 consecutive days.  Minimum Inhibitory Concentrations (MIC’s) of Romet 30 for 20 Vibrio species were defined by Chanratchakool et al. ( 1996 ) as being in the range of  0.5 to 2.0 ppm; 28 strains of Aeromonas hydrophila exhibited MIC’s of 0.25 – 7.86 (Limsuwan, et. al., 1998).

In challenge studies, Romet 30 has performed extremely well.  Plumb et. al. (1987) fed levels of 1.25, 2.5 and 3.75 Kg Romet 30/ Kg fed to channel catfish (Ictalurus punctatus) prior to challenge via infection of Edwardsellia ictaluri.  Survivals post challenge improved with increasing Romet 30 dose,  as shown in Figure 1:

Figure 1

Survival Of Channel Catfish (Ictalurus) Fed On Romet 30 When Challenged By Pathogenic Edwardsiella Ictaluri (Plumb, 1997)
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Similarly, Chalor et. al (1998) fed 4 g Romet 30/ Kg feed to Clarias sp. prior to injection of Aeromonas hydrophila.  A survival of only 23.33% was elicited in control fish compared to 66.67% in the medicated treatment.

However, it must be emphasised that Romet 30 should be used only as a therapeutic means of disease control, not as a prophylactic.  Once withdrawn, Romet 30 is rapidly cleared from the system (Park et. al., 1995). Pornlerd et.al. (1996) could not detect levels of either Sulphadimethoxine or Ormetoprim  in Black Tiger Prawn (Penaeus monodon), 3 days after withdrawal; similarly, Limsuwan et. al. (1998) could not detect either drug 5 days after withdrawal in hybrid catfish (Clarias sp.).It cannot be emphasised enough that this particular antibiotic can only be used in a therapeutic role.

Squibb et. al. ( 1996 ) demonstrated that Sulphadimethoxine was readily absorbed from the gastrointestinal tract of Channel catfish (I. punctatus) and was distributed rapidly  to body tissues, primarily the muscle.  The drug is later accumulated in the bile,primarily as the N-acetyl metabolite. In short, the half-life of elimination is extremely rapid, therefore tissue residues would not pose a threat when compared to other antibiotic preparations (Plakas et. al., 1988; Grondel et. al., 1987).   

A further advantage of Romet 30 is its low environmental persistence (Capone et. al. 1996).  Romet 30 is very short-lived in marine sediments; Capone et. al. (1996) did not find Romet 30 residues 22-33 days after treatment or 21-62 days after treatment of 2 commercial cage sites.  This can be compared to oxytertracycline, which was found in sediments 10 months post-treatment.  

The properties of Romet 30 make it an ideal candidate for “last resort” treatment of bacterial infections.  

ROMET 30 PROPERTIES

Specific for aquaculture
Poorly soluble in water
Stable to pelleting and extrusion
Broad spectrum of activity
Active at low concentrations
Rapidly absorbed
Rapidly depleted; excreted as acetyl derivative without antibiotic activity
No tissue residues within 5 days of withdrawal

No resistance observed over a ten-year period of testing
No persistence in the environment
No implications for human health

Test Site

The test site was composed of 10 cages with dimensions of 5 x 5 x 3 m containing 20,000 Tilapia per cage stocked on 18 November 1999.  On 19 December 1999, the farmer reported persistent daily mortality in each cage.

Identification of Pathogens

Affected fish were sampled from the cages at Talisay, Lake Taal, Batangas.   All  displayed the same external and internal symptoms, namely:

A. External

· Scale Loss

· Sluggish Behaviour

· Twirling, Spiral or Erratic Movement

· Darkened Pigment/ Melanosis

· Exophthalmia (Popeye)

· Haemorrhaging Of The Eye And Mouth

· Haemorrhaging Of The Opercular Region/ Gills

· Haemorrhaging at The Base of The Fins And Anus

· Abdominal Distension
B. Internal

· Bloody Fluid In Body Cavity

· Haemorrhaging In/ On Internal Organs

· Brain Damage (Meningoencephalitis)

· Pale Liver

· Enlarged Spleen (Nearly Black)

However, many other bacterial infections in Tilapia cause the same or similar symptoms (Plumb, 1997).  It was therefore considered prudent to make isolates from various tissues of moribund fish.

Isolations were made from the following tissues using Brain-Heart Infusion media:  skin, gills, eye, ascitic fluid, intestines, liver, kidney and brain.  

Even this procedure, however, may be misinterpreted.  Affected/ weak fish are usually invaded by secondary (opportunistic) pathogens, making identification of the primary pathogen more difficult.  This was true in this case, since the initial samples were described as “veritable microbiological zoos” by Austin (personal communication).

Laboratory  identification (Austin, personal communication) revealed the presence of the gram positive cocci Lactococcus garvieae and Streptococcus iniae as probable primary pathogens.  Identification procedures were described by Austin and Austin (1999).

Treatment

It was decided to use Romet 30 at a dose of 50 mg/kg fish weight per day for 5 days.  The Romet 30 was mixed with corn oil (62.5 g Romet 30 with 500 g oil) then was applied to 25 kg of feed via top-dressing.  Fish were fed 3 times a day to satiation using a commercial ration supplied by Extrutech Inc.  Mortalities were recorded on a daily basis.  

Results 

In all 10 cages where the Streptococcal outbreak occurred, the mortality patterns were virtually identical.  Figures 2 and 3 summarise daily mortality of two groups of 5 cages. 

Figure 2

Daily Mortality Of Tilapia Before And After 

Treatment With Romet 30 

Lake Taal, Philippines; Cages 1 to 5
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It can be seen that on the first day of treatment, there appeared to be an increase in the daily mortality.  This was  thought to be due to surfacing of fish that had died previously and not to any possible toxicity of Romet 30.  By Day 2, however, there was  a marked reduction in mortality, which continued through after Day 5 of treatment.  Once treated, the infection did not recur.

Feed consumption returned to normal and there was no further evidence of external symptoms of Streptococcosis.

Figure 3

Daily Mortality Of Tilapia Before And After 

Treatment With Romet 30 

Lake Taal, Philippines; Cages 6 to 10
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Discussion

From the results it can be seen that Romet 30 had a rapid effect on reducing mortality in all 10 of the affected cages.  It would be very easy to criticise the scientific basis of this study due to the absence of a negative control; however, the psychology of the farmers plays a pivotal role in commercial aquaculture operations.  If farmers see a “cure’, they will be sure to use it on all affected Tilapia, thereby negating pure scientific aspects of such trials.  The question of “spontaneous remission” of Streptococcal infections can be further rebutted by the sheer extent of Tilapia mortality in Lake Taal in fish which are not treated.

Later trials have confirmed the efficacy of Romet 30 as the antibiotic of choice as a “last resort” disease control method.  The key to the use of such an antibiotic lies in the control of its distribution.  It is not freely available in the Taal Lake area and requires the diagnosis of fully trained field staff prior to use.  It is only used WHEN NECESSARY.  

At this time, it is useful to reiterate the content of the Antimicrobial Code of Practice as described by Austin (1993):

THE ANTIMICROBIAL CODE OF PRACTICE

1.Restriction in the availability of antimicrobial compounds to qualified personnel;

2.Use of antimicrobial compounds to be strictly in accordance with instructions;

3.Storage of antimicrobial compounds to be in the prescribed manner for effective  life of the product; 

4.Access to pharmaceutical compounds to be denied to laymen and inexperienced personnel;

5.Suitable withdrawal period for chemotherapeutants to be used before animals are removed from aquaculture facility;

6.Release of pharmaceutical compounds into the aquatic environment to be prevented;

7.Medically important compounds to be banned or restricted to use with certain specified important diseases;

8.Rotation in the use of various categories of antimicrobial compound;

9.Unused antimicrobial compounds to be disposed of safely; 

10. A programme of surveillance to be adopted to ensure that the code of practice is carried out.

Cost of Treatment

Cost of treatment is around Php2,500 ( USD 62.5 ) per million fish; if these fish reach harvest, there will be 250 MT of fish at Php 50/ Kg sales price, which will realise Php12.5 million (USD 312,500 ); cost of treatment is therefore inconsequential.

This study clearly demonstrates that it is possible to achieve a situation in which a known antibiotic can fulfil its true role within an ideal health management programme.  Such programmes, which incorporate vaccines, immunostimulants and antibiotics in conjunction with improved management, can be easily replicated wherever Tilapia are cultured.
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