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tosic doses of sodiuiii fluoride in rats. 'This divergence is prob- 
;ibly in par t  due to the different doses and species used. 

In :I recent short  coiiiiiiunicatiot~, Srrrrtfi-rVcczinil* reported that 
sodiuiii fluoride i i i  doses o f  0.1 g and 0.2 2 per liter hat1  soiiic 
iiihibitory effect on the ~iiet: i i i ior~~hosis of tadpoles. The nieta- 
iiiorphosis in Ainphibia is known to be solely induced 1)y thyroid 
scc re t io n, a c t  i w  t etl hy t 11 y r o  t r o  pic hor i i i  one. '111 e i i i  e t :I in or phosis 
caii be considered ;is ;I sensit iw test of thyroid activity insofar 
i t  is disturbed :ind ret:ilded under the influence of different che- 
iiiic:il :ind physic:il factors which act on the  thyroid iL!ynn CQ 

Tl'/ic.horr~.slii~ . 
'I'he present exyeriinent w;is curried o u t  in order to invesligitte 

~ v h e t h e r  the :itltlition o f  sotiiuni fluoride to water interferes nit11 
the I I ie t a 111 or ph o si s o f tad pi I e s using doses e xi st in g in ti r i t i  lii n g 
IY :I t er o r 1) r o posed for ;id (1 it i ( ) 11 to I 11 u 11 ici pa I w :i t e r  s u 11 p I i e s . 

7'he Rrrntr teniporriritr 1:irvac were collected froin a 1)oo1 on 
M a y  21, 1960. 'They were all about the saiiie size, length appros.  
10 niui arid h:id no iii:icroscoi)ic:illy \.isible hindlegs. ?'hey were 
\uhdivitletl into four groups, sixty aniinnls in each. Each grou1) 
\\:is p1:iceti in :I separate 2 litre :iquariuin. The tap \Inter for the 
a(1ii:iria was filtered through :I carbon filter. The  groui~a  were 
kept under identical conditions with regard to  spice,  food, light 
and te1iiper:iture. Each group was given daily an abundnnt ; i n d  

equ;il portion of ground ineat and dark bread which x i s  eaten 
re udi 1 y . 

One giwup served :IS controls. To the aquarin of  the three other 
groups, socliuni fluoride, pro rrnrilysi, W:IS added in doses of 1 ,  2 
and 10 iiig/litre, respectively. The experiment was st:irtetl on May 
23, 1 W N ,  and terminated on .July 2.5, 1960, a t  which tiiiie only 
; I  t'ew tadpoles fro i i i  e l  ery group had failed to undergo iiic.t:iiuor- 

1) hosi s. 
T h e  :iniinals were frequently ex:iiiiined under :I iiiagnifj-ing 

glass. A s  the forelegs einerged froin under the br:inchi:il :irch, 
t h e  t:ttlpoles were picked up  fro111 the aqu:iriuiiI and killed with 
chloroforiii. 'Ten tadpoles frotii each group were histologically 
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Fig. 1. The times of metamorphosis. 

examined. After fixation in Bouin’s fluid they were embedded in 
paraffin and sectioned serially. The sections were stained with 
.lInllorg’s azan method. 

OBSERVATIONS AND DISCUSSION 

Four to six animals from each group died hefore the inetanior- 
phosis. At the termination of the experiment 5 tadpoles froin the 
control group and 4-6 from the other groups failed to undergo 
a metamorphosis. 

The times of inetaniorphosis are  given in  Fig. 1. For the sake 
of clarity, the curve representing the group which received so- 
dium fluoride in the dose of 2 mg/litre is omitted. This curve 
was alniost parallel with the curve of the group which was given 
1 mg/litre. 

A s  is clear from Fig. 1, the metamorphosis of the sodium 
fluoride groups was delayed as compared with that of the con- 
trols. Nearly 40 per cent of the control tadpoles underwent a 
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iiietaiiiorphosis during the period June 20-30, whereas the tad- 
poles of the sodiuin fluoride groups inetaniorphosed quite evenly 
during the three following periods July, 1-9, July 10-19 and 
.July 20--25 at  $3 rate of 25-30 per cent. 

Histological exainination revealed that  the thyroids of the so- 
tliuni fluoride-treated tadpoles showed a inore flattened epithe- 
liutii and a greater aiiiount of colloid than those of the control 
group, i.e. in  the three experiiriental groups the thyroid glands 
were less active as  far as the histological picture is concerned 
(Figs. 2 and 3) .  

The results of the present experiinent indicate that sodium 
fluoride in  the doses used seems to delay the inetainorphosis of 
tadpoles and produce decreased activity of the thyroid gland. Ac- 
cording to the coininon concept :imphihian metamorphosis is 
controlled by the thyroid hormone, the secretion of which, again, 
is ruled by thyrotropic hormone secreted by the anterior lobe of 
the pituitary. The delay or failure of the inetaniorphosis is usu- 
ally explained to be consequent on deficiency of thyroid secre- 
tion, insensitivity of tissues to the thyroid influence, or iinpair- 
ment of the thyrotropic function of the pituitary. The way so- 
dium fluoride influences the coniplicated metamorphic events 
remains to be explained. 

The tadpole-test is rather sensitive and reflects readily even 
slight disturbances in the pituitary-thyroid system. Although 
some known antithyroid agents, like thiourea derivatives, show a 
strong inhibitory effect on amphibian metamorphosis, too, it 
is unjustified to draw any definite conclusions on potential anti- 
thyroid properties of various substances in inainiiials based on 
observations made on amphibian material only, 

SUMMARY 

The effect of sodium fluoride on Rana temporaria tadpoles 
was investigated by adding it in  the doses of 1, 2 and 10 mg/litre 
to the aquaria where the tadpoles were kept. In  all three groups 
the time of metamorphosis was delayed as  compared with that  
of the controls. Histological examination of the thyroid glands 
revealed that  in  the three experimental groups the thyroids were 
less active than  those of the controls. 
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