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SYNOPSIS IN INTERLINGUA
FIBRAS DE OXYTALANO IN LE PERIODONTIO DE PORCOS DE INDIA A CARENTIA DE ACIDo AsCORBIC. Le
function del fibras de oxytalano non es cognoscite. Per medio de technicas de tincturation histochimic, il
ha essite constatate que fibras de oxytalano differe de fibras de collageno in lor structure chimic e in lor
orientation. Le objective del presente investigation esseva clarificar le natura de iste fibras a base de un
evaluation del responsa de fibras de oxytalano a un manco de acido ascorbic. Esseva constatate que le fibras
de collageno in le membrana periodontal declinava in numeros con le crescent severitate del carentia de
acido ascorbic durante que le fibras de oxytalano remaneva inalterate in lor numeros e in lor distribution.

The existence of oxytalan fibers in the perio-
dontium of human beings and animals has
been reported.'-8 The function of these
fibers is unknown, but it has been suggested
that they may have a suspensory function
and possibly may be analogous in function
to elastic tissue.4 By the use of histochemical
stains, oxytalan fibers have been shown to
differ from collagen fibers in chemical struc-
ture and in orientation.

The objective of this investigation was to
study the possible differences between
oxytalan and collagenous fibers by the use
of ascorbic acid-deficient guinea pigs in
which the collagen component of the perio-
dontium had been reduced, thus providing
an opportunity to evaluate the response of
the oxytalan fibers to lack of ascorbic acid.

Materials and Methods
Twenty-four Hartley strain guinea pigs,

6 to 8 weeks old and weighing 180 to 280
Gm., were allotted to six groups of 4 guinea
pigs each and pair-fed with controls that
were treated in an identical manner. They
were all given ascorbic acid-free, semi-
synthetic diets of Reid and Briggs9 for the
experimental period of 30 days. In addition,
guinea pigs in groups 1, 2, 3, 4, and 5,
respectively, were given interperitoneal in-
jections of 1.25, 0.8, 0.6, 0.4, and 0.2 mg. of
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ascorbic acid per 100 Gm. of body weight
Those in the sixth group received no
ascorbic acid. Levels of ascorbic acid were
determined at least once per week by the
method of Roe and Keuther.'0 At the end of
30 days, the guinea pigs were sacrificed and
their jaws were fixed in 10 per cent neutral
formalin, decalcified in 3 per cent hydro-
chloric acid, and sectioned at 8 ,u. To demon-
strate the fibers, the tissues were stained ac-
cording to the peracetic-elastase sequence,
the peracetic-glucuronidase sequence, the
aldehyde fuchsin sequence, or the peracetic-
aldehyde fuchsin sequence." 4, Because the
periodontal membrane showed no elastic
fibers when stained with the peracetic-
glucuronidase sequence or with the alde-
hyde fuchsin stain, the use of a differential
stain to show only oxytalan fibers was
deemed unnecessary.

The number of oxytalan fibers was evalu-
ated by counting the number of fibers
passing between two points, 0.1 of a milli-
meter apart. These counts were made in the
incisor region at three locations 0.1 milli-
meter apart in an apical direction from the
epithelial attachment (Fig. 1, Area I) and,
beginning at the level of the alveolar crest,
at three locations 0. 1 millimeter apart in the
central portion of the periodontal membrane
(Fig. 1, Area II).

Results
NORMAL ASCORBIC ACID LEVEL (FIG. 2).-

At an ascorbic acid intake level of 1.25 mg.
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AREA I AREA I}
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lie;. l.- Schematic re resentation of the J)eri()-
(lontal ninmlirane of the maxillary incisor regioln
showing the location of .\reas 1 and It. A aIlveolar
)one, C = cementum, E'= ep)ithelial attachment,
I1M perio(lontal membrane.
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lxc. 2. Photomicrograph of the maxillary in-
cisor region of the normal guinea pig (1.25 mg. of
ascorbic acidl)er 10)) Gm. of bod'l weight). Oxx talan
fibers mav be seen in association with the alveolar
crest group) Of C0allaelnOLs fibers, b)one, amld cemnte-
turn. The OXtalya fibers that runi in atl a)ical-
occlusal direction are lxso alpl)arenit (PIeraetic-
aldehyde fuchsia; orig. mag. X70)

ho.Fi, 3. I- hotoniicrograph at the level of the al-
seolar crest of the maxillarv incisor at an ascorlbic
acidl intake level of 0.2 mg. per 100 Gm. of hody
weight. 'The oxytalan fibers may be seen running in
an apical-occiusal direction and atta' hibig to cemen-
turn. (I'eracetic-ahlehyd(le fuchsin; orig. mag. XK300.)
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1Fu;. 4.- -hotomic rograph at the alveolar crest
area of the mLaxillary incisor in a scorbutic guinea
pig. The oxytalan fibers max be seen running in an
alliCal ccl-)CusalI dIirec tion. (leracetic-aldehydle fuchi-
sill; orig. roag. X300.)
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per 100( Gm. of bodl weight, the gulinea pigIs
revoalled oXx ItalaL fibers in-ferior to the root
apeCXes, ullnnilng in1 cLllan pical occ'iusal dileC-
tion inl the center of the periodontal me-m-
brane. Other, often shorter, oxytalan fibers
were attached to the alveolar bane, ce'lleln -
tum111, a1n(l cemental pearls. These periodonal
membrane fibers didl not, rLn continiousIx
from tooth to bonae; theya-n1iastomosedxwith
each other alld followed the COliu-Se Of the
maLjOr collagelnois fiber bundles. The oxyta-
Ian fiber most often appeare(l iitersperse(l
between the groups of alveolar crest, free
(TingivCll 'Land traus]IsSeptaIl collagenous fillers.
A concentra-tion of ox> talan fibers appeared
in close proxiniity to the apic'al enid of the
epit heliatl a.ttLchmenit. rhe interstitial SpcL~eS
in the periodontal membrane also conaina ed
these fibers. They xvere obserlvd in the
adventilia of blood vessels ani] inl a periph-
eral arrangement in the initer-stitial spaces.
Oxtalan filbers were also o)bservedl within
the m.-iarrow spaces of the alveolar procesSCs.

As(.oRnI. ACWID-DEFICIENT ANIM-ALS. In
the guinea pigs that received 0.8 mg. of
ascorbic acid per 100 (Cmir. of body weight, nio
deviation from the normally distribution of
oxvtalan fibelSr WaLs noteodl.

As the oleficiency, state of the guinea pigs
increased, fruom (0.6 cldown to 0.0 mug. of
ascorbic acid, they developed acuttC scnrlvV
The ox> tal'inl fibers aJppeiared more pro-mi-
nent in the sections. They xvere most

2itis~~~~~~~~~~~~~~~~~~~~~~~~gY.5~~~~~~~~~~........

areaof the fliaxillar)-Eiociso ii a 'isruti guin>ea
pig::dco:$ioosir d ,;ing th teoec frOXtan11)r
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FlX;---Thlotoricrotvrapth aIt the alvcolar crest
arca of the matxillalry ilcisor in] t sccorbutic gu inea
pig, dlemonlst rating tl1C tenlcl1y' for ox t alan fibers
to) persist inl tle Jface o}f severe collagen dep~leti101.
(PemceLic-aldieliyd(e fuclhsin; o)1i-'., 1slt, X300.)

TABLE 1.

Xx [RCA(;1. NUMIBEIR Oi OXYTALAN
1inKERS AS C(oMi XARiE) TO T)AILY

ASCOiRBic AXci) INTAKE,

J)x.IL AsX('(}RII'
A10) INTAKX

1 .25
t) S0
0. 60
01.40)
0. 2)
) (t)0

XxvFRv.IENMERNMIl
OXx IUTAN FIBERS

Area I Area I I
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8.
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noticeable in the region -apical to the epi-
thelial attachment, around the apex of the
developing roots of the molar teeth, ill avs-
soci ition with the alveolar crest gro-ulp)of
-Iber, ins the in-tertitial space region, and
in the central portion of the periodontal
memblrane where the oxytd'ian fibers run in
in apicdl occlusal director n (Fig. 3---5).
As seen in Table 1, the average number

of ox>talan. fibers adjacent to the epithelial
attachment (Fig. 1) -and the oxytIalan fibers
in the central portion of the periodontal
me-mibrane (Fig. 2) did not significantltv in-
crease as the ascorbic acid (leficienc\r became
more severe.

Discussion
The oxvta-lan fibers of the periodontal

me-mibranie appeared tom increase in number
as the scorbutic state was approached. How-
ever, from. counting the number of fibers
(Table 1) present in Figure 1, Area I, and
Figure 1, Area II, it sceem.s that. this increase
is on apparent and dlue to an unmasking
of the oxytalaLn fibers associated with loss of
collagen. This would intlicate that the de-
crease in functional capacity of the perio-
dontal meilbrne due to loss of collagen
secondary to ascorbic acid deficiency> does
not lead to an increase in the number of
oxytalari fibers. The individual oxytalan
fibers appear to increase in size as the de-
ficienlcxN becomes more pronounced. It is
difficult to determine whether this is a true
increase in size or possible agfaill is appaIrent
increase dlue to loss of Collagenlo-IuS tissue.

The (lenionstration of a histochemical
difference between collagenotis and oxytalan
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fibers on the basis of ascorbic acid deficiency
does not rule out the possibility that the
oxytalan fiber may be a precursor to the
mature collagenous fiber, since collagen
precursors are not necessarily affected by
scurvy.

Summary
The periodontal membranes of Hartley

strain guinea pigs were subjected to a range
of ascorbic acid deficiencies for 30 days.
Selective histochemical staining technics
revealed a difference between the col-
lagenous and oxytalan fibers. Quantitative
differences between the normal and ascorbic
acid-deficient oxytalan fiber component
were evaluated by counting the number of
oxytalan fibers in two areas of the incisor
region. It was found that the collagenous
fibers of the periodontal membrane de-
creased in number with the severity of the
ascorbic acid deficiency and the oxytalan
fibers remained unchanged in number and
distribution.

The oxytalan fibers in the periodontal
membrane of the guinea pig were not af-

fected by ascorbic acid deficiency, indicating
that these fibers are not collagen.
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