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During the List ten ye:irs several investigations have been 
p~ihlisherl concerning the c:iries-inhibiting effect of vanadium 
pen to xi de . How ever, t 11 e re s 11 1 t s fro ni t lie se investigations tl  i 1‘ fer 
:in(] in several respects :ire c*ontr:idictory. ,lIrmZy k Bibby ( 1949) 
found that V,O, was active in reducing acid solubility of enaniel. 
K y g h  (1949) ,  (;c’!ycJr (1953) ,  anti ‘Krink k Sforo ick  (1960) found 
that van:irli~im red ucetl the tlent:rl caries rates significantly. Hein 
& \C’isotzky (1955) and .\/ii/ikr ( IR57) ,  however, wn ie  to the 
opposite conclusion in their experiment:il studies (cf. the review 
ljy ZJndrrmoiod, 1056 j . 

In a study of the general gross-distribution pattern of vnnadiuni 
pentoxitie in the hodg ol‘ mice i t  w:is found by SiirPnlcirk & lJZlbc>rg 
( 1961 ) th:i t v:in:idium showetl preference for hones :ind teeth :IS 

:I site o f  nccurnu1:ition. In  the sol‘t tissues surprisingly high con- 
centrntions were found in lungs :ind liver, and in part 0 1  the 
placenta. 

In the present p:iper the distrihution o f  V i‘ o5 in developing 
teeth :ind bones is studied :iiitor:icliogr~ipliic~illy. 
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'I'he isotopic soltition, :I c:iri.ier-I'ree solution, w i s  sul+ 
plied by Pliilips Dtipli:ir, Holl:intl. 'I'lie r:itlioactive v:in:i(liuiii iso- 
tope VIR has :I half-life ol' 16.2 days : i ~ ~ ( l  t1isintegr:iles by emission 
of positrons of 0.6!) MeV lint1 three g:iiniii:i r:iys o f  :ibout 1 MeV. 
1nste:id o l  positron emission, electron c:ipture r a n  t:ilte p1:ic.e i n  
:I sni:ill percentage o f  cases. 'I'he shape of the positron speclrtiiii 
and the relatively 1i:irtl energies o f  0.69 MeV ol' the h e k i  p:irticles 
will influence tinf:i\wur:il)Iy the resolution o f  the :ititor:itliogrnins. 
0.1 1111 of  physiologic saline solution with 10 p C  1'48 :rdded in  the 

form o f  carrier-free ~ i ' o ~  solution in  minute mioun t s ,  w i s  in-  
jectetl sulic.ut:ineoiisly in  single doses to young rats, 7 and !) thys 
old.  O f  the r:itlio;ictive soliltion injcctetl 10 pC w:is c.qtiivalent to 
less than  1 0k3 rng of' wnudium.  

Two n i t s  were iisetl in  the present studies. 24 hours after the  
injection the :inirnnls were r:ipitlly l'rozen 1)y irninersion in :I 

inistiire of solitl c:irl)on tlioside :ind ;icelone (:it)out - 7 0 " ( : ) .  
'I'lie head ant1 :I hind liinh were cu t  free :rnd inountetl o n  :I niicro- 
tonie stage. 'I'hese ant1 l'urlher proccdures were carried oul  i n  a 
freeze roo111 :it - 1 0 ° C .  Ten niicrons thick sections were then 
taken :it various levels Lliroiigli the 1ie:id ant1 feriitir and were 
:illowed to freeze-dry for 2 1  hours. Then the sections were tlry- 
iiiounletl o n  IIfortl G5 nuc1e:ir eiiiulsions. After esposure for 
:thotit four  weeks tlie L:ipe was reiiiovetl hy iiiiiriersion in sglene. 
l'he emulsions with tlie sections in  pernianent contact were tle- 
vcloped :tnd fixed; then the sections were st:iinetl in li:iern:1lt1111- 

eosin iind section + emulsion were motintetl in C:in:id:i hlsa i i i .  

17urtlier details regartling the : iulorntl io~r:i~~liic Lechniqtie ~isctl  
were tlescribetl by l l l lhc,rg (1958). 

I~l~:sITI,'rs ANI) I)ISCI'SSION 

(ienerally, thc. atitor:ttliogr:iiiis showed tlia t the denlinc in the 
tooth germs Look u p  much more r:idiov:in:idiuni than  did the 
en:iinel. The tlistril)iition in enamel, dentine, ; ind hone v:t rietl 
Itelween different teeth :inti bones anrl also bel\vcen tfifferenl 
par ts  of t he  saiiie tooth or hone. The  greatest uptake o f  VJH, was 



found in parts of teelh :ind hone where r;ipitl niine~:iliz:ition w i s  
taking p1:ic.e. 

In those leetli which 1i:itl re:iched the furthesl shges  o!' tle- 
velopment i t  w a s  found that r:itfiov:inntlin~ii was present in the 
pulps in very srn:ill concentr:itions ant1 diffusely t1istril)utetl. 
Van:idiuni :ilso appeared in about the s:inie low concentr:ition in 
the otlonto1)l:isl zone. In l h e  pretlentine zone no :ippreci;il)le up- 
take of radiov:in:iditini WIS observed. 

In the  dentine, IT** w:is diffusely tlistrihutetl; however, in [lie 
part :idj:icent to the predcntine :I narrow zone with higher uptake 
could be found. 'I'he resolution of the ~ i t i t o r : i [ l i o ~ ~ ~ i I i i s  did not 
permit studies o f  the 1oc:iliz:ition of V48 in  the v:irious dentinal 
s t ruc lures. 

In the incisor en:iiiiel, the  iliain uptulte of r:idio\nii:itliuiii was 
found in :I zone :idj:icent to the  :inielobl;ist 1:iyer. However, in the 
en:imel of the mo1:ir.s V*x w:is more tliffusely distributed. 

In the bones, :in :il)untl;int upl:ike o f  V 4 x  could he seen in the 
subperiosteal 1:iyers as well : I S  in the periphery of the tr:ibecul:ie. 
The  areas o f  rnpitl accretion along the peripher:il periosle t i i i i  

showed :I high uptake. In the hone shaft, upt:ike of V48 w i s  seen 
Iiotli in  the subperiosteal :inti endosteal layers. A heavy upt:ike of 
V48 v7:is found in the ossification centers of' the epiphysc:il carti- 
1:ige and in the  c:tlcifying hone tr:ibecul:ie M o w  the epiphyse:il 
p1:ite. In  the cwtilnge, t h e  upt:ike o f  r:idiov:in~itliuiii w i s  very low. 

11 h:is been est:ihlishetl that v:in:iditini is  norninlly present in 
trace :iinoiints in teeth and bone; e u c t  tlnt:i :ire, however, not 
av:iilnble. (A*cJ(ir ( 1953) found th:i t v:in:idium p r o h b l y  rep1:tces 
phosphorus in the apatite crystal. Thus,  the radiovanadium in- 
jected into the :inim:ils pro1~:ibly M J ~ S  esc1i:inge:ible with :I sm:ill 
ir:ic*tion o f  the inactive v:inadium n:itur:illy present in the cryst:ils 
;rnd prolxibly with :I fraction of the phosphorus. 

S VAIMAliY 

l~ntIio\,:in:\tIititii in  the I'orni o f  V ; H ~  , w;is injecteti sti~)cut:ine- 
ously into rats, 7 and 9 days old. By mcms o f  niicroautor:idio- 
gr;iphy the distribution in developing tooth enaniel, dentine, : i n t i  

bone w i s  studietl. 
The investigation showed :I higher uptake o l  V4L( in dentine 
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lh:in in enninel. Within the dentine the highest concentr:ition of 
VdX :qipe:iretl in :I zone :idj:icent to the prerlentine. The highest 
uptake w a s  found in  iire:is of r:ipitl inineralization in  dentine and 
bone. In thc en:iruel, the r:diowin:idi t tn i  showed ; i n  even distrihu- 
tion with :in increase in the  concentrution :idj:icent to the anielo- 
blast h y e r  of  the incisors. 

I I  t? s u hl ri 
LOCALISATION AUTORADIOGHAPHIQUE DE PENTOXYDE DE VANADIUM 

(Vi‘O,) DANS LKS DENTS ET 0 s  EN MINfiRAI,ISATION DE RATONS 

I A  tlistrihution tie r:itliov:in:itliuiri, sous-culm6rnent inject&, 
&ins les dents, I’6miil et  les o s  en di~veloppemenl de ra tons AgCs 
tle 7 el 9 jours  :I ktk 6tutli6e ii I’aide tle rnicro-aiitor~idiognipliie. 

1,’incorpor:ition tie V4’ &lit plus gr:inde tl;ins la dentine clue 
&ins l’6in:iil. l h n s  la dentine la plus grnntle concentration se 
ti-ouwit thns tine zone prks de 1:i prddentine, qui  n’incorpor:iit 
p i i s  le r:ttliov~in;icliuIn. I,’incorpor;itioii princip:tle f Q t  trouv6e 
tlans les zones tle dentine et (1’0s A min6r:ilis:ition r:ipide. l h n s  
l’6ni:iil le r:idio\.:in:itlitini niontrait Line distribution r6gulikre avec 
tine concentration d:ins l i n e  zone :itten:inte A 1:1 couche :imClo- 
I)la s tic1 ti e des inci hives. 

Z t’S.1 M A 1  I.:N F A SS L”(i 

AlJTOHADIOGRAPHISCHE COKALISATION VON VANADIUMPENTOXID 
(Vl”0,)  IN SICH ENTWICKELNDEN ZAHNEN UND KNOCHEN VON RATTEN 

Die Verteilung rles subkut;in als V4# injizierten K:idiov:tn:itliurnr 
in Z:ilinnnl:igen, Schmelz Lint1 Knochen 7 tind 9 ‘I’:ige al ter  Hatten 
ist iiiit iiiiltronutoradiosr~i1)hischer l’echnilc untersucht worden. 

Die AuI‘n:ihme von \14R war griisser i m  Dentin als i r i i  Schmelz. 
Ini Dentin zeigte sich die griisste Aiifn:thrne von Vq8 in einer Zone 
nahe dein Priiclentin, ths 1~ucliov:tn:idiuni nicht auf‘nahni. Die 
1i:iiiptsiicIiliclie Akkumulation wiirde in Dentin- uncl linochenzo- 
nen mit  schneller Mineralisation gefiinden. lni Schmelz zeigte d:is 
Hadiov:inatliuni eine gleichniiissige Verteilung mi l  gr6werer Iion- 
zentration n:ihe der Aiiieloblustenschicht der Nageziihne. 
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