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Inhibition of Pigment Deposition in Incisor Teeth of Rats Deficient in 
Vitamin E from Birth." 

HUMHERTO GRANADOS AND HENRIK DAM. 
Frorn tltc Ilicision of Dental Besearch and  Depart i twi ts  of Anatonly and Bwclicmistry, The 

Cniversitg o f  Kocliester School of Medicine and Dentistry, Rochester, Sew York.  

Feeding fat-containing vitamin E-deficient 
diets t3 rats from weaning results in disap- 
pearance of the normal yellow-brown pigment 
of maxillary incisor teeth in about 20 days? 
The present study was designed to deter- 
mine the effect of similar diets on incisor pig- 
mentation from birth. 

For this purpose, 14 female albino rats were 
mated with normal males and maintained on 
a normal stock diet until delivery; then, with 
their offspring, they were divided into 6 groups 
and maintained for a 60-day period on the 
following rations: group I (3 females with 26 
young) : sucrose 65% ; casein, alcohol-extract- 
ed, 20% ; dried yeast, ether-extracted, 10% ; 
salt mixture no. 2,  U.S.P., 5 % ;  tetrasodium 
salt of 2-methyl- 1,4-naphthohydroquinone di- 
phosphoric acid, 1 mg %; vitamin A and D 
concentrate in oleic acid, 2 drops weekly per 
animal corresponding to 560 i.u. A and more 
than 80 i.u. D. Group I1 (3 females with 29 
young) : same as group I but with 20% sucrose 
replaced by 20% cod liver oil. Group 111 
(3 females with 29 young) : same as group I 
but with 20% sucrose replaced by 20% lard. 
Group IV ( 2  females with 26 young) : same as 
group I plus 10 mg % of d,Z-alpha-tocopherol 
acetate. Group V ( 2  females with 3 1 young) : 
same as group I1 plus 10 mg % of d,Z-alpha- 
tocopherol acetate. Group VI ( 2  females 
with 29 young): same as group 111 plus 10 
mg % of d,Z-alpha-tocopherol acetate. The 
young received milk from the mothers; but 
after the first two weeks gradually began to 
eat of the diets themselves. 
- - - 

* Aided by grants of the Carnegie Corpor:ition 
of New York, the Eastman Dental Dispensary of 
Rochester, and Wyeth Incorporated of Phi1:i- 
delphia. 

1 Granados, H., and Dam, H., Scieirce, 1945, 
101, 250. 

From about the 24th day, the offspring of 
the mothers from groups I (vitamin E-de- 
ficient, fat-free), I V  (vitamin E-sufficient, fat- 
free), V (vitamin E-sufficient, 20% cod liver 
oil), and VI  (vitamin E-sufficient, 20% lard) 
developed incisor enamel pigment a t  the nor- 
mal rate (Fig. 1) as measured by a method 
previously described .l No pigment developed 
in the incisor teeth of either jaw in the young 
of groups I1 (vitamin E-deficient, 20% cod 
liver oil) and I11 (vitamin E-deficient, 20% 
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TAnes 1 (m;ixillary) and 2 (mtindibular) repre- 
scirt d~gror  of pigrncntation in the incisors of the 
offspring of animals 1, 4, 5 ,  iind 6. Line 3 indi- 
cates incisor pigmentation in tlir young of 2 and 3. 
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lard). However, incisor pigmentation in the 
mothers of these last 2 groups was not in- 
fluenced during the experimental period. 

That the incisor teeth of the young of group 
I, receiving the E-deficient fat-free ration, were 
not depigmented demonstrates a direct causal 
relationship between fat in the diets of 
mothers I1 and 111, and failure of enamel pig- 
mentation in their offspring. Further, the re- 
sults indicate that the types of fat represented 
by cod liver oil and lard function essentially 
alike in inhibiting incisor pigmentation in 
E-deficient rats. Secessity for dietary fat in 
the prevention of pigment deposition when 
vitamin E-deficient rations are given from 
birth is disclosed by the fact that consump- 
tion of fat contained in the milk of mothers of 
group I, fed a fat-free diet, did not inhibit the 
development of pigment in the offspring. 

Maintenance of normal incisor pigmenta- 
tion in mothers I1 and I11 during the experi- 
mental period shows that the age a t  which the 
vitamin E-free, high fat diets are given, in- 
fluences the disappearance of the pigment. 
Depigmentation occurs in rats reared on 
similar diets for 159 days2 from weaning, but 
is limited to maxillary incisors, indicating that 
the enamel organ of the mandibular incisors 
has a prolonged ability to continue the forma- 
tion and deposition of pigment. Apparently, 
the absence of deposition in both maxillary 
and mandibular incisors also depends upon 

2 Granados, 11.: Mason, K. E., and n:m, H., 
J .  Den. Res., I'roc. 23rd General Meeting I n t v m i -  
tional Association for  Dental Resoarch, 194.5. 

the age a t  which the experimental diets are 
given. 

Evidence has been reportedjv4p5 that iron is 
an important component of the enamel pig- 
ment: that the color intensity is directly pro- 
portional to the iron content of the enamel; 
and that unpigmented enamel encountered 
under certain circumstances has a decreased 
iron content. I t  seems likely, therefore, that 
dietary fat in E-deficient rats affects the nor- 
mal ability of ameloblasts to produce or de- 
posit the iron-containing pigment. 

The brown pigment of adipose tissue6 de- 
veloped as early as the 21st day of age in off- 
spring of group 11, fed a high cod liver oil, 
vitamin E-deficient diet; but not in the young 
of 111, on the E-deficient lard ration. A dif- 
ference in the effects of the two fats on the 
production of adipose pigment is apparent, 
whereas their influences are alike in regard to 
incisor pig men t. 

Summary. Fourteen normal female rats, in 
the presence of their offspring, were main- 
tained for 60 days from delivery on vitamin 
E-deficient rations containing no fat, 20% 
cod liver oil, and 20% lard respectively. Pro- 
duction of normal pigment failed to occur in 
the enamel of the incisor teeth of the young 
of animals receiving cod liver oil and lard. 
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