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SHORT NOTE 

ESTIMATION OF T H E C O N S U M P T I O N O F M E D I C I N A L S U B S T A N C E S 
IN T H E N E W M A R I N E FISH F A R M I N G IN F R A N C E . 

ESTIMATION DE LA CONSOMMATION FRANÇAISE DE SUBSTANCES 

MÉDICAMENTEUSES EN PISCICULTURE MARINE NOUVELLE. 

J . C . R A Y M O N D (1) e t G . B L A N C (2) 

(1) S A V U - C N P M E M , 81 rue Be r the Mor iso t , 3 4 4 3 0 Sa in t - Jean de Vedas , F rance . 

(2) Un i té assoc iée INRA de Ch im io thé rap ie A q u a c o l e et Env i ronnemen t , Eco le Nat iona le 

Vé té r i na i re de Nan tes , A t l anpo le -La Chan t re r i e , BP 4 0 7 0 6 , N a n t e s C e d e x 03 , France. 

In the g loba l contex t of the e n v i r o n m e n t a l impac t of h u m a n act iv i t ies re lated to 

a n i m a l p r o d u c t i o n , t he quan t i ta t i ve ef fect of a q u a c u l t u r e h a s ce r ta in l y a ve r y l o w level 

(PILLAY, 1997 ) . Neve r the less , as in m a n y ag r i cu l tu ra l ac t iv i t ies , the e n v i r o n m e n t a l impact 

of aquacu l t u ra l p roduc t i ons us ing b io log ica l l y ac t ive c h e m i c a l s u b s t a n c e s , w h o s e use is 

s t r ic t ly con t ro l l ed ( B L A N C et al., 1998) a n d p e r f o r m e d unde r the respons ib i l i t y of capab le 

p resc r i be rs , sti l l r ema ins poor ly u n d e r s t o o d . 

T h u s today, in the comp lex a n d s o m e t i m e s conf l ic tua l s i tuat ion w h e r e dec is ions a re 

m a d e relat ive to the m a n a g e m e n t of nat iona l resou rces , it s e e m s n e c e s s a r y to per form a 

r isk / benef i t ana lys i s in o rder to deve lop sus ta inab le eco log ica l act iv i t ies. A n init ial step in 

th is ana lys is requ i res the descr ip t ion of the ut i l izat ion of c h e m o t h e r a p e u t i c c o m p o u n d s 

wh i ch c o u l d u l t imate ly af fect t he mar i ne e c o s y s t e m s . 

D r u g s u s e d in f ish f a rm ing , l ike all ve te r ina ry med i c i nes in France, a re regu la ted by 

the E u r o p e a n a n d nat iona l d rug leg is la t ions . Th i s imp l ies tha t all med ic ina l ve ter inary 

p roduc ts , inc lud ing a lso the m e d i c a t e d f eed de l i ve red by feed-mi l ls , u s e d in cu l t u red f ish 

have to be p resc r i bed by ve te r inar ians . In F rance , the safety of f ish f a r m e d products is 

a s s e s s e d by the nat ional labora tor ies invo lved in regu la r l y pe r fo rm ing r a n d o m spot checks 

to su rvey c h e m o t h e r a p e u t i c res idues unde r na t iona l f ood inspec t ion a n d qual i ty contro l 

p r o g r a m m e s . Addi t ional ly , in o ther coun t r i es , s u c h a s Norway, na t iona l surve i l lance 

p r o g r a m m e for d r u g p resc r i b ing in f a r m e d f ish has b e e n a d d e d to the p rev ious ( B A N G E N 

et al., 1994) . Th i s latter p r o g r a m m e requ i res bo th t h e p rescr ib ing ve te r ina r ian a n d the 

d i spens ing p h a r m a c y or feed-mi l l to s e n d a copy of e a c h p rescr ip t ion wh ich is recorded in 

a c o m p u t e r i z e d d a t a b a s e . 

In the a b s e n c e of s u c h a nat iona l su rve i l l ance p r o g r a m m e for f a r m e d f ish in France, 

the a i m of th is s tudy is to eva luate the na t iona l c o n s u m p t i o n of c h e m o t h e r a p e u t a n t s in the 

new f ish f a rm ing , cons ide r ing that the d e v e l o p m e n t of a sus ta inab le a q u a c u l t u r e indust ry is 

b o u n d to the cont ro l of its env i ronmen ta l impac ts . In the p resen t paper, the na tu re of the 

ac t ive c o m p o u n d s u s e d in f ish fa rm ing c h e m o t h e r a p y is spec i f i ed in func t ion of t he main 
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i nd i ca t i on of ma r i ne f ish f a r m i n g . A theoret ica l es t imat ion of the admin i s te red quant i t ies of 

m e d i c i n a l s u b s t a n c e s e m p l o y e d in ma r i ne fish f a rm ing is p roposed . 

In F rance , the p resc r ip t ion of veter inary d rugs in mar ine f ish f a rm ing is cha rac te r i zed 

by a low diversity, ma in l y b e c a u s e of regulat ion requ i remen ts ( B L A N C et al., 1998) . 

T h e r e f o r e , t h e therapeu t i c a rsena l avai lable in f ish fa rming is except iona l ly l imi ted, a n d all 

d i s e a s e s a re not c o v e r e d . F u r t h e r m o r e , in indust r ia l f a rms , the dec is ion to t reat is m a d e 

a f te r a n a l y z i n g the four fo l low ing e l e m e n t s : ( 1 ) the p reva lence of the d isease , (2) t he rate 

of i n s t a n t a n e o u s a n d c u m u l a t i v e morta l i ty , (3 ) the d iagnos i s , and (4) the p rognos i s . T h i s 

las t po i n t is essen t ia l in t e r m s of prof i tabi l i ty : a t r ea tmen t is usefu l only if its cost is less 

t h a n t h e p red i c ted mor ta l i t y w i thou t t rea tment , a n d espec ia l ly t he l ives saved by the 

t r e a t m e n t . It is there fo re not pro f i tab le to use a t rea tmen t w h e n the pred ic ted mor ta l i t y is 

< 0 .5 % , o r w h e n the re is not an ef f ic ient ly e n o u g h d rug to reduce the cos t of mor ta l i t y of a 

v a l u e at leas t equa l to the cos t of t he t rea tment . In th is respect , t he expe r i ence acqu i red 

r e g a r d i n g t h e evo lu t ion a n d the impac t of dif ferent d i seases in mar ine aquacu l tu re is mo re 

l im i ted t h a n in o ther a n i m a l p roduc t i ons which benef i t of longer insight. There fo re , one c a n 

c o n c e i v e t h a t lat ter p r o d u c t i o n s c o u l d p robab ly use less med ic ina l s u b s t a n c e s for 

e q u i v a l e n t pa tho log ies . 

T a b l e I 

M a i n c u r a b l e d i s e a s e s i n m a r i n e f i s h f a r m i n g . 

T a b l e a u I 

P r i n c i p a l e s m a l a d i e s c u r a b l e s e n p i s c i c u l t u r e m a r i n e . 

BACTERIOSIS EXTERNAL PARASITOSIS 

External Septicaemic Protozoans Monogeneans Crustaceans 

F lexbacter ios is f r o m 
Flexbacter maritlmus 

Vibriosis f rom 
Vbrio anguilleuvm 

Trichodlna spp. Dplectanum spp. Lemanthropus spp. 

Larval cu taneous gill 
baclertosts 

Pasteurellosis f rom 
Pasteurella plsclcida 

Fumestinia spp. Anilocra spp. 

Digest ive larval 
bactertosls 

Aeromonosls f rom 
Aeromonas 
salmonicida 

Mlcrocotyle spp. Nerocila spp. 

Although bacteriosis, protozoosis, and monogenosis are observed regardless of the breeding system, the 
parasitosis introduced by crustacean parasites are only observed in cage breeding. It should be noted that the 
incidence of these pathologies increases when the breeding surroundings are confined. 

T h e e s t i m a t e s of y e a r l y c o n s u m p t i o n r e p o r t e d he re a re par t l y b a s e d u p o n 

v e t e r i n a r i a n p rescr ip t ions . I n d e e d , the comp lex moda l i t ies of ve te r ina r ian med i c i nes 

d i s t r i bu t i on a n d the lack of a mon i t o r i ng p r o g r a m m e of d rug prescr ib ing p rec lude to g ive an 

e x h a u s t i v e eva lua t ion of d r u g c o n s u m p t i o n in ma r i ne f ish cu l tu re . T h u s , cons ide r i ng tha t 

t h e t r e a t m e n t s a re re lat ively un i fo rm in the s a m e geograph ic a reas , w e a lso take into 

a c c o u n t t h e a v e r a g e f r e q u e n c i e s of t r ea tmen ts aga ins t the m a i n c u r a b l e d i s e a s e s 

(Tab le I), cur ren t ly ca r r ied ou t in the three m a j o r spec ies ra ised in France : t he s e a b a s s 

(Dicentrarchus labrax), t he s e a b r e a m (Sparus aurata) a n d the tu rbo t (Psetta maxima). 

T h e a v e r a g e f r e q u e n c i e s of t r e a t m e n t involve t h e to ta l b r e e d i n g cyc le , 18 -24 m o n t h s for 

t h e s e a b a s s a n d the s e a b r e a m , 15-18 m o n t h s for t h e tu rbo t . T h e to ta l b i o m a s s 

c o n c e r n e d inc ludes the th ree spec ies , both the marke tab le f ract ion a n d the f rac t ions in 

g r o w t h p h a s e , the b reed ing f rac t ion in hatcher ies exc luded . T h e co r respond ing s tanda rd 

t r e a t m e n t d o s e s w e r e c h o s e n a c c o r d i n g to r e c o m m e n d e d doses in the l i terature and are 

f i g u r e d in Tab le II. 
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T a b l e II 

D r u g s : i n d i c a t i o n s a n d d o s a g e i n m a r i n e f i s h f a r m i n g . 

T a b l e a u II 

I n d i c a t i o n s e t p o s o l o g i e d e s m é d i c a m e n t s u t i l i s é s e n p i s c i c u l t u r e m a r i n e . 

A c t i v e 
c o m p o u n d 

O x y t e t r a c y c i i n e S u l f a m i d e + 
T r i m e t h o p r i m s 

F l u m e q u l n e , 
oxolinic a c i d 

Flortonicol Formol 
(30 % s o i n . ) 

A n t i s e p t i c s Green 
m a l a c h i t e 

Indications Bacteria Bacteria Bacteria Bacteria Parasites Bacteria Parasites 

Orally 
m g / k g / day 

80 40 15 15 

Complete 
treatment 

m g / k g / week 
560 280 105 105 

Bathing m g /1 20 20 20 20 300 20 0.5 

For 10 m 3 2 0 0 g 200 g 2 0 0 g 2 0 0 g 3 liters 2 0 0 g 

B a s e d on the ind ica t ion for d r u g therapy, the t r e a t m e n t of paras i t i c d i seases 

a c c o u n t s for m o r e t han 7 0 % of d r u g p resc r i p t i ons . T h e yea r l y a m o u n t of an t ibac te r ia ls 

u s e d in m a r i n e f a r m e d f ish r e a c h e d 1 5 0 0 kg . T h i s level is s t rong ly i n f l uenced by 

oxy te t racyc i i ne , stil l cons i de red as a c o m p o u n d of p r ima ry use . 

It is impor tan t to e m p h a s i z e tha t t h e s e da ta , par t l y b a s e d on a v e r a g e f requenc ies of 

t r ea tmen t a n d s tanda rd t r ea tmen t d o s e s , a re not the ac tua l p resc r i bed d o s e s . T ransposed 

in F rance , the N o r w e g i a n su rve i l l ance p r o g r a m m e of d rug p resc r i b i ng m a y be rece ived a s 

a c o m p u l s o r y m e a s u r e , but the resu l ts ach ieved in N o r w a y d u r i n g the last d e c a d e must be 

u n d e r l i n e d . Its p r i m a r y ob jec t i ve w a s to i n c r e a s e t h e e f f i c iency of t he con t ro l o f d rug 

res i dues in f a r m e d f i sh . F u r t h e r m o r e , as the d a t a b a s e of d r u g use in f a r m e d f ish p rov ides 

an a lmos t c o m p l e t e p iece of i n fo rmat ion o n d r u g use in all f i sh f a r m s in N o r w a y ( B A N G E N 

et al., 1994 ) , it a lso g ives rel iable i n fo rmat ion abou t the bacter ia l d i sease s i tua t ion in t h e 

f ie ld . T h e s e da ta w e r e m u c h m o r e re l iab le t h a n the resu l ts o b t a i n e d t h r o u g h off ic ial genera l 

d i sease - repo r t i ng p r o g r a m m e s ( B A N G E N et al., 1996) . Addi t iona l ly , the jo in t p iece of 

i n f o r m a t i o n of t h e p r e s c r i p t i o n r e p o r t i n g s u r v e i l l a n c e f r o m r e s i s t a n c e m o n i t o r i n g 

p r o g r a m m e in i t iated by the N o r w e g i a n Co l l ege of Ve ter inary Med i c i ne p rov ides useful 

p h a r m a c o - e p i d e m i o l o g i c a l i n fo rmat ion to the a q u a c u l t u r e indus t ry ( B A N G E N et al., 1996) . 

T h e env i ronmen ta l r equ i r emen ts p rac t i ced by the f ish f a r m i n g i ndus t r y g ive rise to 

m u l t i p l e q u e s t i o n s re la t i ve to t h e s t a b l e d e v e l o p m e n t of t h e s e p r o d u c t i o n s . T h e 

env i r onmen ta l p ressu re d u e to the w a s t e p roduc t s of s tock h u s b a n d r y sa fe ty w a s recent ly 

s t u d i e d , ma in ly in N o r t h e r n E u r o p e . T h e s e s tud ies d e m o n s t r a t e d t h e pe rs i s tance of 

med ic ina l w a s t e in the aqua t i c e n v i r o n m e n t ( L U N E S T A D , 1991 ; S A M U E L S E N et al., 1992 

; P O U L I Q U E N et al., 1996) w h i c h i n d u c e s tox ic ef fects o n the wi ld l i fe ( E G I D I U S a n d 

M O S T E R , 1987 ; H O R S B E R G et al., 1989) a n d c h a n g e s in the bac ter ia l c o m m u n i t i e s in 

s e d i m e n t s l ikely to af fect b io log ica l g e o c h e m i c a l cyc les ( G R A Y a n d H E R W I G , 1996 ; 

H A N S E N et al., 1992 ; W U a n d K N O W L E S , 1995) . T h e s e s tud ies c o n f i r m tha t t he 

e n v i r o n m e n t a l impac t d e p e n d s m a i n l y o n the na tu re , but to a l esse r d e g r e e , however , o n 

t h e quan t i t y of u s e d d rugs . In the last few yea rs , an t ibac ter ia ls w e r e in s ight . 
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T a b l e III 

D r u g s : e s t i m a t e d c o n s u m p t i o n i n m a r i n e f i s h f a r m i n g . 

T a b l e a u III 

E s t i m a t i o n d e la c o n s o m m a t i o n e n p i s c i c u l t u r e m a r i n e . 

P r o d u c t s A n t i b i o t i c s F o r m o l Green ma lach i te A n t i s e p t i c s Organ c-
p h o s p h a t e s 

Biomass 
concerned 

6 0 0 0 t 
2 000 t - 4 0 k g / m 3 

in 50 000 m 3 

1 000 t - 40 kg / m 3 

in 25 000 m 3 

Dose per treatment 5 0 0 g / t 3 1/10 m 3 5 g / 1 0 m 3 

Average est imated 
frequency of 

treatment 
0.5 / year 3 / year 0.5 / year 

Annual est imated 
consumption 1 500 kg 45 000 I 6.25 kg low negligible 

T h e p resen t s tudy s h o w s tha t t h e annua l e s t i m a t e d c o n s u m p t i o n of an t ibac ter ia l 

d r u g s is a b o u t 2 5 0 m g of act ive ingred ients per kg of mar ine f a r m e d f ish . Th is level is c lose 

to the to ta l v o l u m e u s e d in N o r w a y d u r i n g the per iod 1 9 8 0 - 1 9 8 8 ( G R A V E e ra / . , 1 9 9 6 ) . T h e 

to ta l v o l u m e of ant ib io t ics cu r ren t l y u s e d in F rance is stil l ve r y c lose to that u s e d in No rway 

in 1 9 9 4 for a p r o d u c t e d b i o m a s s 5 0 t i m e s more ( G R A V E et al., 1996) . Th i s v o l u m e is a lso 

a p p r o x i m a t e l y ten t i m e s less t h a n in the f r eshwa te r f ish f a r m indus t ry (PASCO, 1994) . 

T h e s e f i gu res s h o u l d e n c o u r a g e the revision o f pr ior i t ies so that , on one h a n d , the pr inc ip le 

of a n e q u a l eva lua t i on of f lux po l lu tan ts can be respec ted ; a n d , o n the o ther h a n d , the 

con t ro l of m a r i n e f ish f a r m i n g w a s t e in to the env i r onmen t d o e s not we igh unfair ly on the 

d e v e l o p m e n t of th is new indus t ry in full expans ion . 
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