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A B S T R A C T  

Maraglas-embedded sections of pcriodontal membranes around continually growing 
incisors of Sprague-Dawley rats fixed consecutively in cold glutaraldehyde and Palade's 
1% buffered osmium tctroxide were examincd under the electron microscope for oxytalan 
connective tissue fibers. Oxytalan fibers were notcd to consist of bundles of filaments approxi- 
mately 150 A in diameter with an interfilamentous amorphous substance of approximately 
thc same diameter. A periodicity of fibrillar elcmcnts was not obvious. 

I N T R O D U C T I O N  

The oxytalan fiber is a connective tissue element 
that has been described by Fullmer and Lillie 
(1958), and has been most extensively studied in 
the periodontal membrane.  The  fibers also occur 
in tendon, ligament, vascular adventitia, nerve, 
and around the skin appendages in the dermis 
(Fullmer, 1959), and have been shown in some 
pathological situations (Fullmer, 1960 a; Fisher 
and Fullmer, 1962). The studies of Kohl  and 
Zander (1962) and Rannie  (1963) confirm the 
status of the oxytalan fiber as a constituent of the 
connective tissue. 

The name "oxytalan"  was derived from the fact 
that the fibers withstand formic acid degradation. 
Up  to the present time they have remained an 
entity that is demonstrable only by histochemical 
methods. Treatment  by a strong oxidizing agent 
is a prerequisite, and peracetic acid was most 
commonly used (Fullmer and Lillie, 1958): how- 
ever, more recently, a monopersulfate compound 
(Oxone, E. L. DuPont  De Nemours & Co., Inc., 
Wilmington, Delaware) has been used by Rannie 
(1963), with more satisfactory technical results. 
After the stage of oxidation, the fibers are seen to 
best advantage by staining with Gomori 's  alde- 
hyde fuchsin, and orcein and resorcin fuchsin 
show up some fibers after preoxidation. Staining 

with either Verhoeff 's ferric chloride hematoxylin 
or orcinol-new fuchsin, after oxidation, does not 
reveal the oxytalan fiber. 

Histochemical and morphological studies, at 
the magnifications of light microscopy, provide 
some evidence for speculation of a relationship to 
elastic fibers and indicate that the oxytalan fiber 
should be placed in the same category as elastic 
fibers, and that also there is more than one 
structural component.  Thus, the staining reaction 
is abolished readily by /3-glucuronidase, and by 
elastase after the stage of oxidation (Fullmer, 1960 
b; Fullmer and Lillie, 1958). 

M A T E R I A L S  A N D  M E T H O D S  

Electron Microscopy 

Female Sprague-Dawley rats, aged 8 to 10 months, 
were quickly sacrificed with chloroform, and the 
jaws were placed in cold buffered glutaraldehyde 
(6.0%). The incisor teeth were sawn with a fine 
fret saw in a buccolingual direction, immediately 
anterior to the molar teeth. They were then placed 
in fresh cold 5% glutaraldehyde, and allowed to 
fix for at least 4 hr. When the soft tissues appeared 
to be fixed, the teeth were held in a vise and the 
enamel on the labial surface was sawn off. The re- 
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F m ~ E  1 Periodontal membrane of the rat incisor stained by the oxidation-aldehyde fuchsin-Halmi 
sequence. The oxytalan fibers are stained darkly (arrow). The cementmn also takes up the stain. The 
dentine (d) is in the upper part of the figure, and the alveolar bone (ab) in the lower. )< 100. 

FIGURE ~ Electron micrograph showing three oxytalan fibers (arrows). X 1~,790. 

34 THE ffOURNAL OF CELL BIOLOGY • VOLUME ~8, 1966 



FIOURE 3 Higher magnification of the oxytalan fiber shown in the center between arrows. At the upper 
part of the figure (c) a cell process containing longitudinally arranged filaments is shown. X 85,500. 
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maining tooth was then sawn in an apico-occlusal 
direction through the pulp, to a point just short of 
the gingival attachment. These pieces of tooth were 
then postfixed in Palade's 1.0% buffered osmium 
tetroxide for 2 hr in the cold and then for 2 hr at 
room temperature. Dehydration was carried out 
through graded alcohols and the tissues were em- 
bedded in one of the epoxy resins, of which Maraglas 
gave the most uniform infiltration. After exposing 
the tooth in the polymerised resin, decalcification 
of the specimen was effected within the block with 
0.1 N hydrochloric acid in 4 hr. Sections were cut 
on a Porter-Blum nficrotome, doubly stained with 
phosphotungstic acid and lead citrate, and examined 
in an RCA E M U  2B microscope. 

Light  Microscopy 

Sections of rat  teeth, fixed in formol-calcium and 
decalcified with formic acid, were stained by the 
persulfate aldehyde fuchsin technique of Fullmer 
and Lillie (1958) and Rannie (1963). With 1.0-~ 
thick epoxy resin-embedded sections it was not pos- 
sible to stain specifically the oxytalan fiber, although 
the oxidation step resulted in some increased general 
staining of the sections by the aldehyde fuchsin. 

O B S E R V A T I O N S  

The  morphology of the oxytalan fibers in the 
per iodontal  m e m b r a n e  of the ra t  incisor is shown 
at  the l ight microscope level in Fig. 1. No elastic 
fibers, as shown by conventional ly used stains 
(a ldehyde fuchsin, orcein, resorcin fuchsin, 
orcinol-new fuchsin and  Verhoeff 's) are present in 
this site. 

U n d e r  the electron microscope, the only 
hi ther to  undescr ibed connect ive tissue e lement  
consists of bundles  of filaments gathered together,  
wi thout  any appa ren t  definite s tructural  com- 
ponen t  linking them together. There  is apparent ly  
ground substance within the bundles, bu t  it seems 
to be present  in m u c h  the same quant i ty  as in the 
bundles  of collagen and  in the interfibrous spaces. 
These bundles  of filaments are shown in Figs. 2 
and  3 (arrows). The  filaments are approximately  
150 to 160 A in diameter ,  and  the spaces between 
the filaments are of about  the same diameter.  

T h e  filaments do not  show any regular  periodicity, 
and  are of indefinite length. 

T h e  fibers were most frequently seen in the 
in termedia te  zone and  region adjacent  to the 
l amina  du ra  of the per iodontal  membrane .  In  the 
zones adjacent  to the cementum,  the fibers were 
were seen only occasionally. 

D I S C U S S I O N  

T h e  electron microscope observations are in 
agreement  with  the conclusions d rawn  from the 
histochemical  evidence regarding the na ture  of 
the oxytalan fiber. At  the u l t ras t ruc tura l  level 
there is a morphological  similarity between the 
filaments of the oxytalan fiber and  those of elastic 
tissue, a l though there is a size discrepancy. How-  
ever, Ayer (1964), in reviewing the morphology 
of the elastin filaments, has concluded tha t  the 
reported var iat ions in d iameter  are due to differing 
degrees of aggregat ion of smaller s t ructura l  
elements. The  chemical  and  physical propert ies  
of the oxytalan fiber have not  been investigated 
completely, and  it  is not  known whether  the  
s tructure is static or whe ther  i t  changes wi th  
al terat ions in physiological or pa thologica l  
conditions. 
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