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Discussion 

Fluoride appears in the blood as early as 10 minutes after inges- 
tion; its concentration reaches a maximum after 120 minutes (1). It was 
established by Margolis et al. (15) that at least 80% of the ingested 
fluoride is excreted in the urine within 24 hours. For this reason, and 
in order to measure accurately diuresis and daily creatinine excretion, 
24-hour samples were collected. 

The amount of fluoride given to the rats is fairly high but. in 
relation to the body weight, it is in the order of magnitude of fluoride 
intake in accidental intoxication in humans. 

We have observed a decrease in the daily creatinine excretion dur- 
ing the NaF treatment. These results could confirm the lowering effect 
of fluoride on the basal metabolic rate (16). However, Ophaug et al. 
(17) did not notice such a decrease, but the doses of fluoride adminis- 
tered by these investigators were much lower than in our study. 

The results of the present experiment concerning the influence of 
fluoride on tryptophan metabolism could suggest an alteration of an im- 
portant pathway of this amino acid: the serotonin pathway (Fig. 1). Du- 
ring fluoride intake, the urinary excretion of 5-hydroxytryptophan, sero- 
tonin and 5-hydroxyindole acetic acid is less than 50% compared with the 
value obtained during the control period. 

These results are in agreement with the suggestion of Rapaport (9) 
that fluoride might have an inhibitory effect on the serotonin pathway 
of tryptophan. 

metabolism 
could be due to a decreased synthesis or to an impaired excretion of the 
metabolites studied. Further investigations on regulating enzymes and 
physiological functions involved could elucidate the action mechanism of 
fluorides on tryptophan metabolism. 

The observed effect of sodium fluoride on tryptophan 

The importance of the observed changes in the tryptophan metabolism 
is to be related to the metabolic activity of the tryptophan derivatives. 
Some of the endogenously produced metabolites of the tryptophan-nicotinic 
acid pathway are carcinogenic and serotpnin is known to have multiple ac- 
tivities (neurotransmitter, vasoconstrictor, psychotropic drugs, etc. ) 
(18). Consequently some of the modifications observed in the general me- 
tabolism and the physiological state in cases of fluoride poisoning could 
be correlated with the changes in tryptophan metabolism. 
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162 F- i n  F i s h  

F igure  1 

mined by t h e  s t u d i e s  by Darmoul (2) on t h e  f l u o r i a e  conraminat ion of t h e  
t a te r  a long  t h e  beach and on t h e  i n f r a l i t t o r a l  area (Fig.  1). The wa- 
ter samples c o l l e c t e d  1.5 m o f f  t h e  beach showed high f l u o r i d e  concen- 
t r a t i o n s :  250 t o  300 ppm c l o s e  t o  t h e  e f f l u e n t ,  70 ppm a t  700 m,  35 ppm 
a t  2 km with phenomena of  d i l u t i o n  a t  t h e  mouths of t h e  oueds. Inf ra -  
l i t t o r a l  waters, beyond 200 m from t h e  beach, can be d iv ided  i n t o  4 
areas s e p a r a t e d  by f l u o r i d e  i s o c o n c e n t r a t i o n  l i n e s :  3 mg/l areas A-B; 
1 .3  mg/l areas B-C; 1 mg/l areas C-D (Fig.  1). 

The f i s h  w e r e  c o l l e c t e d  i n  December 1979 a t  f o u r  d i f f e r e n t  sites, 
s i te  1,200 m south  of  t h e  e f f l u e n t ,  100 m from t h e  shore ,  5 m deep; 
s i t e  11,2300 m s o u t h  of  t h e  e f f l u e n t  
from t h e  s h o r e ,  0.4 m deep; s i t e  II1,half-way between t h e  two p i e r s  of 
t h e  commercial and f i s h i n g  harbors ,  about  3 Ian from t h e  shore ,  6 m deep; 
s i t e  I V , l O O  m from t h e  n o r t h  p i e r  of  t h e  commercial harbor ,  5-6 m deep 
(F ig .  1). A t  t h a t  d a t e ,  on ly  I .C.M.  I and 11 were i n  opera t ion .  Work 
a t  S.A.E.P.A. w a s  o f f i c i a l l y  s t a r t e d  on January 4, 1980. As c o n t r o l  
samples, f i s h  were caught i n  Tunis  bay, 25 m from Gammarth beach, 1 m 
deep,  i n  February 1980. 

a t  t h e  mouth of  Jara oued, 10 m 

Immediately a f t e r  being c o l l e c t e d ,  t h e  f i s h  ( e s s e n t i a l l y  m u l l e t s ,  
o b l a d s  and corbs)  were i d e n t i f i e d ,  a f t e r  which - w i t h i n  24 hours  - they 
were deep-frozen and r e f r i g e r a t e d  a t  -18°C i n  p l a s t i c  bags. During a 
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