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Yellow-gold fluorescence undFr ultraviolet irradiation has been 
observed by Milch, RaZl & Tob’i’el, in bones of animals and hu- 
mans, as well as in the continuous growing incisor of rodents 
following the administration of tetracycline antibiotics. Bevelan- 
der & Rotle report the retention of a fluorophor in the skeleton 
of chick embryos when tetracycline was fed to laying hens? 
Zipkin & Larson found pronounced fluorescence of incisors and 
inolars of rat pups at weaning, when the mothers had received 
tetracycline.3 

This report deals with fluorescent lines found in the molars of 
young white rats which received oxytetracycline by intraperi- 
toned injections. In addition, fluorescent lines are described in 
4 deciduous teeth and one supernumerary tooth from a girl who 
had been given chlortetracycline at the age of 8 months and re- 
peatedly thereafter. 

The fluorescence under ultraviolet irradiation discussed in this 
paper is yellowish and different froin the natural blue auto- 
fluorescence of teeth described by Hurtles & Leaver.* 

The number of rats employed in the study, together with the 
age of the animals at the time of intraperitoneal injection of oxy- 
tetracycline%-* and the dosages given are recorded in Table 1. Each 

*This work was carried out at the Forsyth Dental Infirmary, Boston, 
Massachusetts, U.S.A. 

:w Terramycin @ was ohtained through the courtesy of Chas. Pfizer & Co. 
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Fig. 2. Microradiograph of section s imi la r  t o  Fig. 1. E is the  enamel. B 
denotes hypomineralized lines in the dentin,  D. P is the  pulp  cavity. 

corresponding to the dentin formation at  times of injection 
(Fig. 1 ) .  The appearance of the lines was the same in animals 
sacrificed at  41 and 7 1  days of age. The sections were also ex- 
ainined tnicroradiosrapliically. Fig. 2 illustrates areas of weak 
hypomineralization corresponding to the lines. No similar hypo- 
niinernlization could be found in the teeth from the animals 
receiving the lower dose. Whether the hypomineralization caused 
by oxytetracycline is analogous to the inhibition of skeletal for- 
illation in chick embryos following administration of tetracyclines 
is not yet known. It should be added here, that study of tooth 
sections froin rats, which had received repeated injections of 
sodium fluoride to produce "calciotraumatic" lines revealed only 
bluish autoflorescence and no yellow lines. 

Fluorescent lines were also found in a number of human teeth 
obtained from an 11 year old girl. The lines were located in the 
dentin of the crown of a shed second deciduous molar and in the 



Fig. 3. Photomicrograph obtained with ultraviolet illumination of ground 
wetion of supernumerary human tooth. C is thc cementum. F denotes 

fluowseent l ines  i n  the root d e n t i n ,  I). (Or ig ina l  ~ n ~ ~ g n i f i c n t i o t i  x fi0). 

unresorbed roots of 2 ni:ixilI:~ry deciduous cu\pidq :ind 0111’ iiian- 
tlibular deciduous incisor (extracted a t  age 1 1  for orthotlonlic. 
reasons) as  well as  in the root of a supernui1ier:iry iii:ixill:iry in- 
cisor (uiesiodens). In Fig. 3 two heayy fluorescent line\ which 
star t  at the  root surface in  :I pulpo-coronal direction, :ire ccrn. 
All the teeth iiientioned were from the  same patient, :tiid showed 
a line arrangeiiient in  identical patterns, hut  :it wry ing  lord im-  
tions indicating the rates and stages o f  formation in thc tcetli 
ex:iiiiined. It was noted that  the width of the lines w a s  greater in 
the supernunierary tooth and in the deciduous incisor t l i : tn i n  
the deciduous molar and  cuspids. This probably indicates :I higher 
rate of dentin deposition in the foriner teeth. 

Unfortunately, i t  was nnt possihle to recoyer any recortls giv- 
ing the exact timing and  duration of the c1ilortetr:icycline treat- 
inents, except that  the drug was given repe:itedly in inf:incy for  
a viral infection. The age a t  the first trentinent was 8 inonths. No 
siniilar fluorescence was found in a series o f  shed deciduous 
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teeth from other children. A few teeth were obtained from other 
children with histories of tetracycline adniinistration. In these 
cases, however, the treatments were given so late, that the parts 
of the roots which were forined at  the tiine were resorbed before 
shedding of the teeth. 

At present the origin of the fluorescence in teeth and bone 
after tetracycline treatment is not fully understood. It has been 
suggested that either a fluorophor derived from the drug or the 
total unchanged drug is deposited in the mineralizing bone or 
dentin inatrix.1 The inechanism of the binding of the fluorescent 
material appears to involve complex interactions between the 
tetracycline nucleus, calcium and the protein matrix.1 

In connection with the present report, it is suggested that tetra- 
cyclines may be useful as markers in studies of dentin apposi- 
tion. In addition, attention is drawn to the fact that deciduous 
teeth from children who have received tetracycline sufficiently 
early in life under controlled conditions present a source of 
valuable information on mineralization pattern and mineraliza- 
tion rate of the huinan deciduous dentition. 

SUMMARY AND CONCLUSION 

Yellow fluorescent lines under ultraviolet irradiation have been 
described in the dentin of the first mandibular molar of rats, 
which received oxytetracycline injections intraperitoneally. Simi- 
lar fluorescent lines were found in 5 teeth from a girl who had 
received chlortetracycline treatment repeatedly in infancy. 

It is suggested that tetracycline may prove useful for studies of 
inineral deposition. 

Finally, attention is drawn to the importance of shed deciduous 
teeth froin children who have received tetracycline treatment as 
an important source of accurate information on mineralization 
rates and patterns in the human deciduous dentition. 
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I<I~SUM@: 

FLUORESCENCE DES ANTIBIOTIQUES b LA TBTHACYCLJNP: DANS 
LA DENTINE 

Iles lignes jaunes fluorescentes visibles sous irradiation ultra- 
violette ont C t C  dCcrites dans I n  dentine de I n  premibre iiioI:iirc 
du iiiaxillaire infkrieur de rats ay:int r e y  des injections inIi.:i- 
pCritonCales d’oxytCtracycline. Des lignes siniilaires ont Ct6 trou- 
v@es dans 5 dents d’une fillette ayant r e p  a plusieurs repri\e\ 
pendant sa yremikre enfance un traiteiiient A la chlorti.tr:icycliiie. 

I,es auteurs suggkrent la possibilitd de I’elnpIoi tie la tetra- 
cycline pour 1’Ctude de minCralisation. 

Enfin, les auteurs attirent I’attention sur 1’iiiiport:ince (pie le\ 
dents de lait d’enfants :iy:int r e p  un traitenient A I:r t6tr:icyclinc 
reprksentent aprhs leur chute coniiiie source d’inforiiiationr prP- 
cises sur les vitesses et  les modes de iniiviralisation de l a  denti- 
tion humaine. 

FLUORESZENZ VON TETRAZYKLIN IM DENTIN 

Die Arheit beschreibt die Ueobaehtung yon gelben fluoreszen- 
ten Linien, die bei ultravioletter Bestrahlung yon Dentin aus tleni 
ersten unteren Molaren von Ratten s ic l i tb:~  werden, ~ e i i n  die 
Ratten intraperitonealen Injektionen von Oxytetrazyltlin hekom- 
men haben. Ahnliche fluoreszente Linien wurden auch in 6 
Zahnen eines Madchens festgestellt, das wiihrend der Kindheit 
wiederholt eine Behandlung init Chlort etrazyltlin erfahrrn hatte. 

Es wird die Verniutung aufgestellt, dass Tetmzyklin sich fiir 
das Studiuni von Mineralspeicherungen nls nutzlich erweisen 
wird. 

Abschliessend wird darauf aufinerltsum geiiiacht, tiass :iusge- 
fallene Milchzahne von Kindern, die init Tetrazyklin he1i:indelt 
worden sind, eine wertvolle Quelle zur Erzielung genauer Auf- 
schlusse uber Mineralisationsteni~o und -1iiuster in menschlichen 
Zahnen bilden. 
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