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The effect of thyrotoxieosis  on the t issues  of the tooth were studied in experiments  on 100 
Wistar and noninbred albino ra ts  weighing initially 60-65 go Acute and chronic thyrotoxi-  
cosis was induced by feeding the animals with thyroid in tablet form.  Chronic thyrotoxi -  
cosis interfered with the mineral izat ion of the hard t issues  of the teeth (enamel hypoplasia). 
Thyroxine reduced the incidence of dental ca r ies .  Lesions of the neck of the teeth ob- 
served in patients with toxic goiter are  presumably nonearious in cha rac te r .  

The study of the dental t issues in endocrine diseases  and, in par t icular ,  in that widespread pathologi- 
cal condition toxic goiter, is of great  interest .  In toxic goiter all types of metabol ism are  disturbed. Thy-  
roid hormones influence the metabol ism and content of the various proteins in the cell s t ruc tures  of dif- 
ferent  organs and also in the blood serum [1, 6, 10]. Experiments  have shown that thyroxine reduces the 
incidence of dental car ies  [8, 9, 11, 13, 14]. In acute thyrotoxicosis  Miller found no changes in the amelo-  
blasts  and odontoblasts in rats  up to the age of 16 days. 

Previous investigations by the wr i t e r  showed that in patients with toxic goiter the hard t issues of the 
tooth are specifically involved and the charac te r  of the lesions depends direct ly  on the duration of the d is -  
ease ;  the experiments  were par t icular ly  concerned with the prolonged effects of thyroxine on dental t issues 
[2, 3]. The experimental  investigation described below was accordingly undertaken to examine the cha rac -  
ter  of the changes observed.  

E X P E R I M E N T A L  M E T H O D  

Wistar  (30) and noninbred (70) ra ts  weighing initially 60-65 g were used in the two ser ies  of exper i -  
ments .  

Acute thyrotoxicosis  was induced by feeding the animals with thyroid tablets in p rogress ive ly  in- 
c reas ing  doses for 30 days.  A state of chronic thyrotoxicosis  was obtained by feeding the ra ts  with an 
average of half a tablet daily (one tablet of 0.1 g contained 0.17-0.23 mg iodine) for  100 days. In each ser ies  
of the experiment a control group of ra ts  received the ordinary animal house diet with added multivitamins, 
like the experimental  ra t s .  The food with additives and drinking water  were given once a day, in the m o r n -  
ing. The main cr i ter ion of the sever i ty  of the tox ic , s i s  was the clinical state of the animals (changes in 
body weight, activity, appetite, presence  or  absence of diarrhea,  etc.).  At the end of the periods of observa-  
tion the experimental  and control ra ts  were killed by decapitation. At autopsy the jaw-bones and teeth were 
removed and fixed in 10% neutral formalin.  

EXPERIMENTAL RESULTS 

In the experiments  of ser ies  I for the f i rs t  10-15 days the rats  showed an increased appetite, r es t l ess  
movements ,  and aggress iveness .  Later ,  the appetite remained increased although the animals were l e tha r -  
gic and disinclined to move.  The experimental  animals gained in weight considerably less  (by 30-40%; 
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Fig.  1 Fig.  2 

Fig.  1. Lower incisors  of a rat  f rom the control group: hard 
t i ssues  unchanged and c lear ly  defined (thin section, 20 x). 

Fig.  2. Lower incisor  of an experimental  r a t ;  dental enamel 
thinner than normal  and its surfaces  uneven (thin sect ion;  20x).  

P-< 0.02) than the controls,  and the Wistar  ra ts  tolerated acute thyrotoxicosis  less  well than the noninbred 
animals under the same conditions. On visual inspection of the teeth and jaws of the control and exper i -  
mental animals no differences or changes of any sor t  were found, but br i t t leness  and fragi l i ty  of the jaws 
and cranial  bones were noted in the experimental  r a t s .  On the investigation of thin sections of the incisors  
of the control and experimental  animals no significant differences were found. The diet used, as r e c o m -  
mended by the Research  Institute of Endocrinology, induced dental ca r ies  in the Wistar  ra ts ,  but not in the 
noninbred control animals .  Thyroid also reduced the intensity of car ies  of the molars  in the experimental  
Wistar  ra ts  (8o00i0.55). The intensity of car ies  in the Wistar  ra ts  which did not receive thyroid was 11,3 
+0.30. Bilateral  sections through the mola r  revealed principally defects of the enamel and dentine in the 
f i ssures ,  cor responding  to the stages of initial car ies  and car ies  of the enamel.  

The resul ts  of this investigation thus agreed with data in the l i tera ture  [8, 9, 13, 14] to the effect that 
thyroxine reduces  the incidence of dental car ies~ Investigation of sections through the teeth demonst ra ted  
marked hyperemia  of the pulp vesse ls ,  especial ly capi l lar ies  and precapi l la r ies .  The layer  of odontoblasts 
showed little change throughout, but in some places vacuelation of the cells could be seen.  

In the experiments  of se r ies  II increased appetite and res t l e s sness  of the animals were observed at 
near ly  all periods of observation, but between 9 and 100 days the animals became lethargic  and their  mean 
weight was only 55-62% (P-< 0.001) of that of the control ra t s .  In the region of the head and back, the hair  
of near ly  all the animals fell out. The skin was pink in color,  with scal ing and a reduction in its th ickness;  
in some cases  dermat i t i s  was present ,  with features  of necrobios is  and nec ros i s .  These phenomena were 
evidently connected with pathological changes in the peripheral  nervous sys tem and skin of the animals of 
the neurodystrophy type. Experimental  and pathological investigations by workers  [5, 7] who have descr ibed 
degenerative changes in the nerve cells and f ibers  of the G'asserian ganglia and in the mucous membrane 
of the mouth in thyrotoxicosis  point to changes in the central  and per ipheral  par ts  of the nervous sys tem.  

Investigation of the teeth of the experimental  animals showed that the incisors  in every  case were 
curved and considerably smal le r  than in the control animals,  the enamel covering was thin, and the enamel 
itself was dull and whitish. At the neck of the teeth on the labial surface there was a hollow. There was 
obliteration of the normal  pat tern on the biting surface of the molars  of the experimental  animals compared 
with the controls~ The jaws and cranial  bones in the animals in the chronic experiments  were more  br i t t le .  
Investigation of blocks of the jaws and teeth of the control  of noninbred animals and of thin and ordinary  
sections revealed no pathological changes in the t issues  of the teeth. 
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An examinat ion of thin sect ions through the inc i sors  of the exper imenta l  an imals  showed absence of 
Nasmyth ' s  membrane  and thinning and loss  of s t ruc ture  of the enamel ,  with a cloudy appearance ,  cover ing  
the sur face  of the tooth unevenly.  The mant le  dentine was poor ly  calcif ied,  the l a rge  in terglobular  spaces  
and the dentinal tubules were  dilated, and the c i r cumpulpa r  dentine was poorly  calcif ied (Figs.  1 and 2). 

Initial c a r i e s  and ca r i e s  of the enamel  in the f i s s u r e s  and on the contact  sur face  of the teeth were 
observed  in the m o l a r s  (thin sect ions) .  Histological  sect ions of the teeth revea led  vacuolat ion and re t i cu la r  
a t rophy of the odontoblasts,  dilatation of the blood v e s s e l s  in the subodontoblastic layer ,  and so on~ 

Chronic thyro toxicos i s  thus leads to dis turbance of minera l iza t ion  of the hard t i s sues  of the teeth 
(enamel hypoplasia) .  Thyroxine reduces  the incidence of dental c a r i e s .  The les ions  of the neck of the teeth 
obse rved  in pat ients  with toxic goi ter  a r e  p re sumab ly  noncar ious  in c h a r a c t e r .  

L I T E R A T U R E  C I T E D  

1. T.  A o Babaev, Changes in the Glycoprote[n Content in the T i ssues  and Blood Serum of Animals  with 
Exper imen t  Hypo-  and Hyper thyro id i sm and in Pat ients  with Les ions  of the Thyro id  Gland. Author ' s  
ab s t r ac t  of candidate d isser ta t ion ,  Moscow (1963). 

2o Yu. A. Belyakov, Stomatologiya,  No. 6, 26 (1965)o 
3. Yu. A~ Belyakov, The State of the Hard T i ssues  of the Tooth in Pat ients  with Toxic Goiter  during 

Pregnancy  and the P u e r p e r i u m .  Author ' s  ab s t r ac t  of candida te ' s  d isser ta t ion ,  Moscow (1968)o 
4o M . A .  Ef remov ,  Clinical and Morphological Data on the State of the Marginal  Per iodont ium in T h y r o -  

t o x i c . s i s .  Author ' s  a b s t r a c t  of candida te ' s  d isser ta t ion ,  Kalinin (1968). 
5. M. Ao Malygina, in: Collective Scientific Transac t ions  of Yaros lav l '  Medical Insti tute [in Russian],  

Yaros lav l '  (1957), p. 77~ 
6~ Ko P i t . t ,  Some P r o b l e m s  in Thyroid  Surgery  f r o m  the Standpoint of its Effect  on the Pa ra thyro id  

Glands. Author ' s  a b s t r a c t  of candida te ' s  d isser ta t ion ,  Moscow (1970). 
7. M. A~ Skutskii, in: P r o b l e m s  in Stomatology and Maxillofacial  Surgery  [in Russian],  Lugansk,  (1955), 

p. 24. 
8 ~ J .  Haldi, W. Wynn, and M. L.  Law, J .  Dent. Res. ,  4_0, 658 (1961). 
9. J .  Haldi, W. Wynn, and M. L.  Law, J .  Dent. Res. ,  4_! , 398 (1962). 

10. F .  Jo Ao-Ho Ju rascheck ,  L ' exp lo ra t ion  Dynamique du Metabol isme Phosphocalcique en Prat ique 
Clinique, S t rasbourg  (1963). 

11. F . T .  Yo Liu, J .  Dent. Res . ,  46_~_471 (1967). 
12. B . G .  Miller ,  J .  Dent. Res. ,  4, 648 (1961). 
13. J .  C~ Muhler and W~ G~ Shafer, Proc~ S .c .  Exp. Biol. (New York), 8_~8, 191 (1955)~ 
14~ J .  Co Muhler, D. Bixler ,  and W. G. Sharer, P roc .  S .c .  Exp. Biol. (New York), 93, 328 (1956). 

90 


