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Recently i t  W:IS found by €loygvrf, Otleblnt i ,  Soroinrirk, k 1111- 
hcJrg (1961) in :in investigation with Na2* on mice, rats, :ind 
rabbits 1)y means of irnpul'ie counting techniques ant1 :iutor:idio- 
grnphy that the highest uptake o f  rntliosodiuni i n  lhe I)ody oc- 
curs in the hard tissues. 

These findings aroused our interest in :I inore detailed investi- 
gation concerning the uptake of r:idiosodium in developing teeth. 

MA'l'EI~I.fL AND b1E'I'HOT)S 

The r:itlio:ictive isotope Naz2 used was supplied by the Isotope 
Division, Harwell. NaZ2 WIS used in the form of sodium chloritle 
in isotonic solution. The present investigation m:is c:irrietl oul on 
one rat 8 days old, and one dog about 24 hours oltl. The isotope 
solution was given in a single dose snl~cutaneously in  the dorsal 
neck region. 
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Twenty-four hours after tlie injection the entire aniiiial was 
rnpitlly irozen hy irnmersion in :I mixture of solid curlwn dioxide 
and acetone :it :ibout - 7 0 ° C .  In :I freeze room :it - 10°C the 
head \~r:is cut free. The specinien w i ’ i  Inountetl i n  ice on : I  micro- 
tome stage. F i re  micron h i c k  sections were then taken using :I 
’iletlge rnicrotome, pI:\cetl in  the freeze room. To ol)tain whole 
sections, cellulose tape w i s  c:irefully pre\setl on to the fl:it upper 
stirf:rce of the specimen block before cutting : I  section. ‘Hie sec- 
tions on the t:ipe were freeze-dried lor :11)out 2-1 hours i n  the 
freeze room. 

The sections were then dry-nioiintetl on Ill‘ortl G 5 nuc1e:ir 
emulsion by nieans o f  minute :iinounts o f  egg-:ilbuiiiin glycerin. 
Afler eaposure for nbout 2 weeks, the sections and emulsions 
were freed f‘rtm the tape hy ininiersion i n  Xylene, wheretipon 
developing and fixing as well ;I$ staining followed. ‘Hie sections 
in  permanent contact with the em ul\ion were then Inountetl in 
(::lnacln b:tls:1n1. 

1 he :riitorailiograpliic technique used in the present inves1ig:i- 
tion w ~ i s  described in detail by l l l lhery  (1954 and 1958) and by 
A ntirP ( 1956 ) . 
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I~ESrLTS 

Gener:illy, the :ititor:idiogr:ims showed the highest upt:ike of 
N i l L 2  in those parts of l h e  teeth and Iiones which mere under rnpitl 
Iriiner;ilization. 

In  all iooth germs tlie uptake 01’ Nilz2 in dentine w:is much 
higher than in enamel. 

In dentine, the ratliosodiam w a s  concentrated in  :I zone clow 
to the preclentine layer. This zone of N : I ~ ~  upt:ilte w i s  more pr-o- 
nounccd in the coron:il dentine than in the root dentine where 
the distribution W:IS iiiore even. In the dentine forming the bot- 
tom of the pulp cavity, : I  high uptake of ratliosotliuni was  also 
observed. ‘I‘lie predentine layer showed :I low nccuInii1;ition of 
r:idiosodi~ini. 

In rapidly cdcilying teeth the niain upt:ike of r:itliosodiurn in 
the enamel w a s  iotintl in :I zone atljncent to the :inielohlast layer. 

In tooth germs not having reached :i c:ilcific:ition stage (con- 
sequently being in the bud or cap st:rges), no accuiiiulalion o f  
Nazz was found. 
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Analogously to the incorporation of r:itiiosodiuni in the hard 
tissues of teeth under c:ilcificntion, the highest ncctiniii1:ition of 
NaZ2 W:IS found in the ossific:ition zones of the hone. Thus, :I high 
upt;ike of r:irliosotlium could be seen in those p r t s  0 1  the :ilveol:ir 
hone that were under ;I rapid rebuilding process. 

DISCrSSIOS 

A s  sodiuni is Itnown preferably to he extracellu1:irily distributed 
it might be expected that only :I small fraction of the sodium 
adiiiinistered would appear in low-vascularized tissues like bone 
:inti teeth. However, sodium is more concentrated in these tissues 
than in soft tissues. Hri irPr  12 Ctirfsson (1955) found nboiit one 
half of the h i y  sodium to be located in the skeleton :ind of this 
skeletal sodium 20-50 per cent were found ascribable to the bone 
water. In the ulreatly miner:ilizetl :ireas of teeth, the uptake of 
radiosodium w:is several tinies higher in dentine lhan in enamel. 
I t  will he noted in this connection that enamel and dentine con- 
t :I i n :t bo ti t similar total aiiioii n t s of nn t Lira 1 1 y occurring sod i ti ni , 
:ibotit 1 % according lo a recent investigation by Siirciincirk k 
Suinscihl ( 1962) based upon r:idio:icLiv:ition :in:ilysis on huniun 
teeth. 

The presenl investigation shows some similarities in the ex- 
change and incorporation pattern of Nilz2 in the teeth to that of 
soiiie other elements, e .g .  FlS (Ericsson, Ullberg k Appelgren ,  
1960), V4u (Si)riJnifwk, llllbcrg di. App'lgrcn, 1962) and C;145 (Be'- 
langer, 1957).  

SUMMAllT 

The distribution of subcutaneously injected radiosodium (Nitz2) 
in developing teeth of :I 24 hours old dog :inti :in 8 days old rat 
has been investigated l)y means of rnicroautor:idiography. 

The uptake of r:idiosodiuni was found to be much greater in 
dentine than in enamel. The highest concentration of N:iZ2 in 
dentine W:IS found in those p:irts that were under r:tpid miner- 
alization. The 1)rincip:il dentinal incorporation occurred in a 
continuous zone close to the predentine layer. The pretlentine 
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INCORPORATION DE SODIUM DANS LES DENTS. I?’ITJDE AUTORADIO. 
GRAPHIQUE AVEC NAY? SUR CHIEN ET RATON 

I,n distribution tlu rntliosodiurn, sous-cut:inlriient injectb, (Inns 
tles dents en dlveloppement :I b tk  CtutliCe ii I’nitle tie rmliogr:ipliie. 
I,e chien d1:iit age tle 24 heures e l  le raton tle 8 jours. L’incorporu- 
Lion de ratliosotlium btai t plus grant1 t1:ins ]:I dentine clue tlms 
1’Cmnil. 1,:i plus grande concentration de NaZ2 dans l a  dentine 
6t:iit duns les stroc tiires R minCrnlisalion i-:ipicle. L’incorporation 
dans I n  tlenline lorniai t tine zone prbs d e  l a  couche de prddentine. 
I h n s  1:1 pr6denline l’incorporation tle ratliosodiurn dtai t faible. 
I h n s  l ’ h a i l  {I c:ilcilic:ition rnpide I’incorpomlion principnle dt:iit 
trouvbe dans  line zone attenante h la coiiche :irnblobIastiqiie. 
D’nutre part, dnns les dents encore non-iiiindra1isi.e~ aucune 
:~ccurnulation de NilZ2 n’Clnil t rouvk tlms les structures tlif- 
f b  rent es. 

Z L‘S A M RI EN 1’11 SS I‘N C 

ABLAGERUNG VON RADIOAKTIVEM NATRIUM IN NICHT DURCHGE. 
BRUCHENEN ZAHNEN MNES HUNDES lJND EINER RATTE. EINE UNTER- 

SUCHUNG MIT HILFE VON AUTORADIOGRAPHIE 

Die Verteilung tles suhktitan inlizierten r:idio:tktiven N:itriunis 
( Nag2)  in den Z:ihni~nl:rge~i eines 24 Stuntien alten Huntles tint1 
einer 8 ‘I‘age :ilten HaLLe ist in i t  Hille von il\iitorotlio~r~iphie un- 
tersucht worden. Oie Aul‘n:ihrne von r:itlio:il<liveni Nntriuni w a r  
vie1 griisser im Dentin :rls irn Schmelz. Die hiichste Konzentra- 
tion von N;i2L i r i i  Dentin wii-de in Strokturen rnit schneller Mine- 
r:ilis:ilion gelunden. 1111 Dentin hildete (lie Llufn:ihniezone eine 
Schicht n:ihe der I’riidenlinzone. 1)ie lelztere zeigte eine geringe 
~Zi~tn:~hnie von r:~(Iio;~ktivern N:itriiiin. In Ziihnen rnit schneller 
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Minernlisieriing wurtle die hauptsiichliche Aul‘nahme in einer 
Schicht uniiiittelbar unter den Aineloblasten gefunden. In noch 
nicht minerulisierlen Zahnanlagen wttrtle keine Akkiitnu1:ition 
von Na2* in den verschierlenen Strukturen gefunden. 
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Fig. 1 .  First lower molar, uncrupted, from :i dog ‘21 hours old. Fhotograph 
of  :I liaem:ilurn-eosi~~ stained section with adhering nuclear emulsiatl (4OX 1. 
Black dots ;ind $ireas s h o ~ v  the uptake of Na**. Note h i g h  uptake of Na”’ ill 

d e 11 1 i t i  e n nd a 1 veo I :i r h i 1  e .  



Fig. 2. Framed area from Fig. 1 .  High concentration of Nil22 is  visible in the 
dentine, in t h e  enamel ndjaceiit to the ainelo1)lnst layer, and in the jaw 

1,011e. (50 x ). 



Fig. 3. Sagittal section through the iiosr aiid ja \vs  o f  :in 8-day-old rat with 
dcvelopiiig teeth i l l  the upper and lower jaws .  Photograph of n hiie~nnlum- 
eosiii stained sectioil xvitli adhering einulrion. Sotr Ilic high uptake of Nacz 
i l l  the 1i:trtl tissues, cartilnge, Iinir t'ollicleh, and iii the palatal and lingual 
surf:ice epitliclium. 'l'lie concentration i n  the central  iiervous system is rather 

low. ( 7 X ) .  




