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The majority of reports concerned with the renewal of oral 
epithelia are based on quantitative studies of mitoses either di- 
rectly or following colchicine injections. In recent years, how- 
ever, radioactive labeling of nuclear DNA through injection of 
tritiated thyinidine (H3-TDR) is being used extensively for the 
study of cell population kinetics also in the oral cavity. A review 
of reports dealing with the renewal of oral epithelia has been 
published elsewhere (Skougaard 1965) ; the results from these 
reports are listed in  Table 1.  In addition to information on 
methods and experimental animals, the table includes estimates 
of turnover times for the epithelia; these turnover times are cal- 
culated frorn the findings reported by the investigators. 

The turnover time of a tissue is defined as the time taken for 
the renewal of a number of cells equivalent to the total number 
of cells in the tissue (Leblond 1959). The turnover time (T) can 

'b Research carried out at Brookhaven National Laboratory under the 
auspices of the U.  S.  Atomic Energy Commission. 
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be c:ilculated from the mitotic index (nuinher of mitoses per 1000 
cells) or from the labeling index (5% hibeled cells). Provided the 
cells iiinve through the phases of the mitotic cycle a t  :I constant 
rate, the following equations will be true: 

( T ~ I  = duration of mitosis, Nw = number of mitoses, Ts = durn- 
tion of DNA synthesis phase ( S  phase), Ns = nuinher of cells in 
S phase = nuinher of labeled cells, N = nuinher of cells in the 
cell 1~npu1:ition.) From these e c p t i o n s  we get: 

Tw X 1000 T, X 100 T =  - 
141 11. 

(I,[ = mitotic index, I,, = labeling index.) 

In order to calculate T it is necessary to know the duration of 
iiiitosis (Thl) or of  S (TS). For the present calculations it was 
decided to use a TI\[ value of one hour in agreeiiient with the re- 
sults of Ilenr!l ef al. (1!)52), Meyer  et d. (1960) and F r y  ef d.  
(1961).  The duration of Ts is, by most investigators, found to 
be seven to nine hours (Qunst lpr  1960, Qiiristler d Sherman 1959, 
Kobrrrg CC Mnurer 1963, Skotrgnnrd l ! M ) .  A Ts of eight hours 
w:is used for the cnlcu1:ttion of the turnover times listed in 
'l':tble 1. 

A considerable variation in the turnover tiiiies of the oral epi- 
theliu, calculated froei the niitotic and labeling indices is to be 
expected. Vnri:itions a re  likely between different species, fro111 
one epithelial area to another, and further the different methods 
used hy the various investigators Lend to enlarge the variability 
in the data. However, even if allowance is made for these con- 
siderations, the variability in the turnover tiuies listed in Table 1 
:ire extr:iordinary, with a variation of inore than a factor of 100 
between the 24 hours found by Loe (1961) and the 112 days cal- 
culuted from the mitotic index reported by Hayes e t  d. (1964). 

The present study was undertaken 21s 1111 attempt to analyze 
the generative x t iv i ty  of the gingival epitheliuni under physio- 
logical conditions :ind, hopefully, to  elucidate the question of the 
turnover time for this tissue. 
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BlA'I'I.'HIAL AND RIE'I'HODS 

The n1:ijority of cell population kinetics studies based on 
HS-TDR autoradiography were carried out on mice, whereas most 
of the experimental studies of the gingival epithelium have been 
carried out on dogs or inonkeys. The size of these anini:ils, how- 
ever, is of such an order that HJ-TDR injection is an  expensive 
procedure. 

There exist inonkeys that romhine ii sn~ull size (200 -400 g 
bodyweight) with the characteristics of priinates. One of these 
inonkeys, the Inarinoset, has proved useful for autoradiographic 
tracer work (Skortgnnrtl & Bftrgrie 1962). The aniiiials used in  
the present experiiiient are cotton topped iiiarniosets (oedipomi- 
dns oedipus). 

The imrriiiosets were not horn and reared in  the anini:il house 
of the laboratory, their age was therefore not known. They were 
all assuiiied to belong to the category: young adults, based on: 

1 )  the color of thc fur, which tends to becoiiie lighter and 
iiiore grey with age, and 

2 )  the condition of the periodontal tissues. Inflamed gingiva 
and occasionally iiiore progressive periodontal disease are  coiii- 
111031 findings in older ni;iriiiosets. 

None of the inarmosets used in the present experiment showed 
clinical signs of periodontal disturbances. 

Three iiiale marmosets were injected intraperitoneally with 
2 pCi HJ-TDR per g of bodyweight and sacrificed one hour later. 
The jaws were dissected out, fixed in neutral buffered fornialin 
for 48 hours and decalcified in EDTA in a 3Bo C incubator for 
four days. The jaws were cut in blocks, each containing two to 
three teeth, imbedded in paraplast and serially sectioned at 4 p 
bucco-1ingu:rlly or inesio-distully. Autoradiographs were iiiade 
following standard procedures for dipping emulsions (Jo f t e s  & 
Warren 1955). The autoradiographs were analyzed by recording 
the unlubelecl cells on a hand tally counter and  scoring the la- 
beled cells on an adding machine with the number of grains over 
the nuclei, including those showing only one, two or three grains. 
The epithelial attachment as well as  the ep i the l iu~ i~  of the at- 
tached gingiva were examined froiii 10 different gingival crevices 
taken from three marmosets. A riiinirnuin of 2 X lo3 epithelial 
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cells were scanned from each area. The total nuniber of cells 
scanned was 5 X 104. The raw data were analyzed by computer, 
for each set of grain counts the computer produced a histogram, 
mean grain count and labeling index. For background, correc- 
tion autoradiographs of sections from a biopsy taken from a n  
uninjected animal were inade and treated identically to the rest 
of the material. 

An additional four iiiarinosets were injected intraperitoneally 
with 2 pCi H:j-TDR per g of bodyweight. Two of the animals were 
sacrificed 24 hours after injection, the remaining after 48 and 
72 hours. Autoradiographs were made from sections of teeth and 
surrounding tissues as previously described. 

RESULTS 

Position of labeled cells 

One hour uf ter  the injection of Ha-TDR the labeled cells were 
located in the basal as well as the spinal cell layers of all sani- 
ples observed. In the attached gingiva 62 % of the labeling oc- 
curred in the basal layer and 38 % in the spinal cell layers. Fig. 
1 demonstrates an autoradiograph from the attached gingival 
epithelium. 

In the epithelial attachment only 30 96 of the labeling was 
found in the basal layer and 70 % in the spinal cell layers. In  
this area labeled cells occasionally were found at the surface of 
the epitheliuiii in contact with the enamel. This was only ob- 
served in the apical third and only where the epithelial attach- 
ment consisted of few cell layers (Fig. 2 ) .  

Labeled cells were located in the iiiarginal part of the epi- 
thelial attachinent as well as near the ceniento-enamel junction. 
There appeared to be no systematic difference in the frequency 
of the mitotic activity between the apical and iiiarginal parts of 
the area. In soiiie cases the highest nuniber of labeled cells were 
located in the apical half of the area (Fig. 3)  but other samples 
showed the opposite distribution. 

A f t e r  24-72 hours  the number of labeled cells had increased 
and the cells had iiioved towards the surface in the attached gin- 
giva as well as in the epithelial attachment. In the latter the 
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Fig. 2. Epithelial attnchmerit from marmoset sacrificctl 1 hour after €I:J-TDR 
injection. The high magnil'icatioii shows a laheled cell in contact with 

the ellarncl. 
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I:ig. 3 a. Apical half of thc epitlirlial attacliinent of marmoset sacrificed 

this area. 
1 hour after €I:~-TDIi iiijcction. Notc the many 1;tbeled cells present in 
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Fig. 3 h. Margiiial part of the cpithelial ntt:whment shown in Fig. 3 is. 
Only few labeled cells arc seen herc. 
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Fig. 4. Epitlie1i;il attachment from ~nnrmoset sacrificed 72 hours after 
iiijcclioii of HJ-TDII. 



GIBGIVAL EPITHELIUI\.I I N  MARMOSRTS 633 

number of labeled cells in contact with the cnaiiiel had increased 
compared to the one hour s:imples (Fig. 4 ) .  

I3pithelial 
nttaehmertt 5.4 3.7 9.6 6.7 

Attached 
gingiva 3.2 2.1 6.4 3.9 

Labeling index 

The labeling indices f rom the one hour speciiiiens are listed 
in Table 2. These data are compiled from the scanning of a total 
of 5 X 1 0 4  cells, and cells carrying inore than three grains over 
the nuclei were scored :IS labeled. The average labeling index for 
the epithe1i:tl attachment was 7.2 and for the attached gingiva 
4.2. The standard errors were calculated at  0.6 and 0 5 ,  respec- 
tively, indicating that the difference found between the labeling 
indices in the two epithelial are:is of the iii:~riiioset gingiv:i was 
significant (I’ < 0.01 1. 

A careful exa1iiin:ition of the epithelial iittachment areas show- 
ed that signs of inflanimation were present in practically all 
cases. No histologically detectable pathological changes were ob- 
served in the connective tissue. The findings were confined to 
the epitheliurn, and consisted of hyperplasia of the epithelium, 
an  uneven demarcation between the connective tissue and the 
epithelium and occasionally the presence of ;I few leucocytes. No 
case of epithelial downgrowth :dong the ceinentum w i s  observed. 

7.6 7.4 6.4 7.Ii 7.3 7.2 7.3 0.8 8.1 7.2 0 6 

2.3 4.5 5.9 4.1 4.2 3.1 4.6 5.8 4.5 1.2 0.5 

Table 2 

Lrcbeling indices from the  epithelial ultuchnient und the epithelizzni of lhe 
rrtfctched gingiuci from I0 gingivul creuices tuken from 3 mctrniosets 1 Iioiir 

uf ter  irijeclion of €13-TDR 



Ratio between mitotic figures and labeled cells 

The nuiiiber of mitotic figures observed in the sections was 
surprisingly small compared with the number of laheled cells. 
The ratio between initotic figures and labeled cells to be expect- 
ed is of the order of 1: 8 in accordance with the ratio between 
duration of riiilosis and S-phase. In !he present material, how- 
ever, only one Iiiitotic figure w:is found for every 75 laheled cells. 

Turnover time 

The turnover time was coiiipuled froin the labeling index and 
the duration of S-phase :IS previously described. These parame- 
ters for the epithelinl :itt:icliiiienL :rnd the :itt:iched gingiva are 
listed in Table 3. 

The turnover time f o r  the attached gingivul epithelium is seen 
l o  he :ilriiost twice :is long :is th:it o f  the epithelial att:tchnient. 

‘Table 3 

I ) l l rd ion ~f S-phuse (TA,), lrtbeling index (IT,), fiirriouer t i m e  (T) and the 
correspondiny sttrndnrtl rlenlfllions 

- __ __ ~ _ _  

or  T Urr ‘ I .  “I T TS rrrr 
S 1. 

Iiours hours houra hours d a y s  days 
.____ - ________  

Epitliclial 

:I tt:iclimcnt 8 0  1.0 7.2 1.7 111 30 4.5 1.2 

Att:1chcd 
gingiva 8.0 1.0 3.7 1.4 214 82 8.9 3.4 
~- -~ 

’I’ i \  cnlculntctl frorn: 

The standard deviations for the turnover tiines were calculated 
as indicated in the tahle and denionstrate that particularly for 
the :rttachetl gingiwl epitheliuin the scatter w a s  considerable. 
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DISCIJSSION 

Type of cell population 

The present study corifiriiied that mitotic activity takes place 
in all parts of the gingiwl epithelium of marniosets. The labeling 
indices determined for the epithelial attachment clearly classify 
this area a s  :I renewing cell population according to Messier & 
&blond (1960).  The labeling index for the attached gingival epi- 
thelium was in some cases below 3 7:) (Tnhle 2) .  Although Mcs-  
sier Ltl. Leblond (1960) suggested 3 % :IS :I mininiuni for re- 
newing cell populations, the epitheliuin of the attached gingiva 
in the marmosets, however, undoubtedly undergo ii continuous 
renewal. This was deliionstrated by the increase in the number 
of labeled cells between 1 and 24 hours :rfter injection of H3-TDR 
and the corresponding dilution in the labeling intensity i n  the 
same time interval. It seems questionable whether a 3 9% labeling 
index is necessary to  qualify :I tissue :IS n renewing cell popu- 
1 a tion. 

Position of Inbeled cells 

The mitotic activity revealed by the labeled cells took place in 
the generative layers of the epithelium. The distribution of the 
labeled cells between the basal and the spinous layers was large- 
ly in agreement with the ohservations by Me!jer et cil. (1956) and 
Ha!yes e t  rrl. (1964) of niitotic figures in the gingival epithelium 
of man. 

The position of the Inbeled cells after division indicated that 
part of the divided cells stayed in the generative layers for fur- 
ther division while others migrated towards the surface and sub- 
sequently were exfoliated. The fact that mitotic activity occurred 
in the basal :IS well as in the spinal cell layers of the epithelia 
made a n  estimate of the ratio of inigrating cells versus cells 
staying in the genemtive cycle impossible. The  steady state con- 
dition indicates that the ratio is 1: 1. 'I'his ratio would occur if 
in  a11 cases one of the two daughter cells iiiigrnted towards the 
surface and the other reinained in the generative layers as sug- 
gested by Rolshoven (1951) .  A 1:  1 ratio would also occur, how- 
ever, if in some cases both daughter cells migrated and a siinilar 
number of cell pairs reiiinined in the generative cornp:irtinent. 
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This question has been exainined by Lrblond, Greirlirh d? Pereirrr 
( lB04) for oesoph;ige:il anti pl:int:ir epidermis epithcliuln. These 
workers found that the migration o f  cells from the generalive 
layers occur at random mainly due to pressure froin dividing 
cells. The present inaterial was riot examined systeiiiatically with 
regard to this question. However, exaniin:ition of serial sections 
t1emonstr:ited the frequent presence of a l p r e n t l y  paired labeled 
cells 48 hours after H j-'l'DR injection, which is in :igreemcnt with 
the findings o f  Lcblontl rf (11. ( 1964). 

Varitability in IeLeIiiig 

It was evident from the present findings that  :I considerable 
variation exists in the frequency of  labeling observed in the epi- 
thelial :itt:ichinent as  well :IS in thc epitlieliuiu of the ntt:iched 
gingiva. 

The laheling index was signifirnntly higher in the cpithelinl 
:ittachincnt than in the epithelium o f  the nttached gingiva. This 
coincid etl with in f 1 a ni ni:i t or y ch n n ge s in the e pi t he1 i a1 attach- 
nient, iind il niny he that the initotic activity was increased a s  
:I result of the inll:ininiution. 'I'his is in agreement with the find- 
ings o f  illrrrii~rrh, Weininnnn c t  Jlc!jcr ( 1 !MI) and Schiil tz-Htrutlt  
ct- Froin ( l!)(i 1 ) . 

The :~ccelerated mitotic activity of  the epithelial attnchiiient 
was unclouhtedly primarily concerned with renewal rather than 
with expansion of  the epitheliuin. This could be seen froin the 
fact that i n  the in:iny gingival crevices examined, the size and 
shape of the cpithelial utt;ichmcnts from :iiiinials of varying age 
showed only conipnratively sniall differences, although new cells 
were foriiicd at  ti rate rapid enough to duplicate the nuinher of  
eclls within five tl:rys. 

Comparison between turnover times calculated for gingival epithelia 
from various investigations 

In T:ible 4, turnover times for gingiwl epitheliuni :ire calcii- 
lated fro111 the initotic :ind 1:ibeling indices reported by the re- 
spective investig 'I t ors. 
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Table 4 

Tiirnover times for g i n g i o n l  epitheliiim bmed nn the f indings of uurious 
in uesfigaf om:)  

__ 

Investigator 

Aliihlemann h Hart1 

Setrgrie h Sl:oirgcicird 

Present invcst. 

Dimtrssinio 

.Mejler et 01. 

ifnges et ul. 

Tear Species 
Turnover 

time (days) Epithelium 

1955 

1962 

l!lfil 

1959 

1962 

1963 

1955 

1964 

rat 

mouse 

dog 
rliesus 

marmosct 

m:irmose t 

rhcsus 

man 
man 

i 11 t ramolai. 

a.g. 

e.a. 

C.a. 
a.g. 
C.8. 
a.g. 

e.a. 
a.g. 
e.a. 

a.g. 

e.a. (1) 

e.a.  ( 2 )  

a.g. 
n.g. 

11.2-16.5 

4.3 

5.5 

1 

6.3 

10.9 

10.4 

5.8 

8.9 

4.6 
40.b 

lo.(! 
40.5 

28.6-45.5 

1 i2 
- 

:$ a.g. = attached gingival epithelium; e.a. = epithelial attachment. 

The reports by McHuglz (1959), Btwgrie & Skoiignnrd ( 1  902), 
Skoiigrcnrd & Bengrie (1962),  Dimassimo (1963) and the present 
study give information on the epithelial attachment as well a s  
on the epithelium of the attached gingiva. In inice (Betrgrie & 
Skougnard 1962) and in rhesus monkeys (McHrigh 1951)) thc 
mitotic activity was found to be higher in the oral epithelium 
than in the epithelial attachment. The findings of Dimnssimo 
(1964) in rhesus monkeys and those of the present study indi- 
cate, however, that the mitotic activity is highest in the epithelial 
attachment. In the present study the assumption was made that 
the higher activity in the epithelial attachnient is related to in- 
flaniniatory changes. The rhesus monkeys used in MeHugh's ex- 
periments appeared to be very young animals and no signs of 
inflainiiiation of the epithelial attachment area were seen in the 
illustrations. The same was true for the mouse crevices examined 
by Bengrie & Skouganrd (1962). The apparent discrepancy in the 



results thus seeiiis to strengthen the assuinption that inflamina- 
tory changes lead to an  increased mitotic activity of the gingival 
epithelium. 

The duplication tiiiie for the epithelial nttachiiient of dogs re- 
ported by Loe (1961) was extreiiiely short and indicated n high 
iiiitotic activity rate. The 24 hour turnover time corresponds to 
:I labeling index of the order o f  40 for the epithelial attachment 
of dogs. Such index is close to the indices found in intestinal 
crypt cells in iiiice (QtifisflPr & S h e r m n n  1959) which is the 
highest rate of cell proliferation so far reported. It seeins likely 
that the sealing of the gingival crevices of the dogs in Lije's ex- 
periiiient has caused an acceleration of the mitotic activity be- 
yond a physiological level. The high numher of leukocytes ob- 
served in the sealed pockets suggests that the changes were in- 

The nuiiiher of iiiitotic figures reported by Aleyer et d. (1956) 
m d  by Hnges e t  td .  (1964) from huinan iiinterial was extremely 
low and of the same order of iiiagnitude as the frequency of mi- 
tosis found in the present material from the iiiarinosets. Assuni- 
ing ;i duration of iiiitosis of 1 hour, these figures lead to turn- 
over tiiiies for the gingival epithelium :ibout 10 times :is long as 
the values estimated frorn other investigations. It is of course 
possible that the turnover tiine of the gingival epitheliuiii in man 
is considerably longer than that of rodents and monkeys. The 
data in Table 4 seem to indicate :in increase in the turnover tiine 
o f  the gingiwl epitheliuiii with the size of the nniiiials. This  is 
exeinplified by the turnover times for the gingival epitheliiiiii of 
mice and iii:iriiiosets estiin:ited at  4.2---5.3 days :ind 5.8---10.4 
days, respectively (RcrigriP & Skoicgrrrrrd 1962 and Skougmrd d;- 
Reccgrie 1962). It seems unlikely, however, that the turnover tiine 
for the gingival epithelium of young huinan beings is almost 50 
liiiies longer than that of young rhesus iiionkeys (Hnges  c t  trl. 
1964, McHziyh 1959). I was felt pertinent to make :in attempt to 
explain this discrepancy in results. 

The mitotic cell division is controlled by a highly complex 
1nech:inisni of mitotic inhihitors. According to Bullough k Laic- 
r t n c e  (1981, 1964) and RtiIZoicyh (1982) adrenalin aiid norndre- 
nalin are the most effective of the hornional inhibitors and re- 
sponsihle f o r  the  diurnal wriiitions in the initotic activity. These 

L' I:lluln ti tory. 
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workers have further demonstrated :I depression of the nuiiiber 
of cells in mitosis during stress and related this to an  increased 
adrenalin concentration (Bidlough dl- Lrxurence 1961). 

The antiniitotic stress effect opens a possibility for explaining 
the low iiiitotir index found in the iiiariiioset biopsies. Although 
precautions were taken to secure penceful surroundings, atteiiipts 
to domesticate the ni~rniosets  failed completely. It was thus not 
possible to catch the aniiiials without considerable excitement, 
probably resulting in an increased adrenalin blood concentration. 
Such increased adrenalin Concentration would not affect the 
nuiiiber of cells synthesizing DNA, i.e., the number of labeled 
rells. However, the 1 hour tiiiie interval between Ha-TDR injec- 
tion and biopsy leaves the cells already in mitosis tiiiie to con- 
clude the division, whereas no new cells will be allowed to pass 
early prophase. A possible adrenalin blockade would therefore 
result in a marked reduction in the nuiiiber of iiiitotic figures a t  
tlie tiiiie of biopsy. 

The very low iiiitotic index reported by Hrryes et  cil. (1964) 
was found in Singival biopsies taken froiii children prior to tooth 
extractions. It seems possible that  the adrenalin concentration of 
the tissue iiiay have been well above physiological level assuin- 
ing conventional local anaesthetics containing adrenalin (nor- 
adrenalin) were used. 

The present study was not undertaken for the purpose of par- 
ticipating in tlie discussion on the epithelial attachment. Some 
inforination of interest for this discussion has, however, becn 
obtained. I n  the fully erupted teeth of the iiiariiiosets the epi- 
thelial attachnient was found to be renewed a t  a higher rate than 
the attached gingiva. The rate of DNA synthesis as  well as  the 
duration of the S-phase appeared to be identical in the two gin- 
gival epithelia examined. Since the accelerated cell turnover in 
the epithelial attachnient iiiay be explained by incipient inflain- 
iiiatory changes, it seeiiis reasonable to conclude that as far  as 
DNA synthesis and cell turnover are concerned, no distinction 
can be made between the cell populations of the two epithelia. 

The present material does, however, not offer any inforniation 
as to tlie kinetics of these cells in unerupted or erupting teeth. 
This problem requires further study. 
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S Ubl M AYIY AN L) CONCLUSIONS 

The present investigation was concerned with the generative 
:Ictivity in the gingival epitheliuiii of adult iiiariiiosets a s  revealed 
by autor:idiography after injection of Ha-TDR. 

Seven tiitiriiiosets were injected with Hs-TDR and sacrificed 1 
hour to 72 hours after the injections. Auloradiographs were iiincle 
froiii sections of teeth and surrounding gingiva and the labeling 
which appeared in the epithelial :ittachiiient and the epithelium 
of the :it t:irhed gingiva was recorded. 

In the epithelial attachment the labeling index was significant- 
ly higher th:in in the epitheliuiii of the :itt:iched gingiva, viz., 7.2 
and 3.7, respectively. It is suggested that this was related to  in- 
fl:imnintory changes in the rpithelinl atlachiiient. 

For thc epithelial attachment the turnover time was 4.6 days 
t 1.2 days and for the attached gingiwl epitheliuiii 8.9 days t 3.4 

Turnover times for gingival epithelia found by various inves- 
tigators were compared with the present findings. It is suggested 
that the extremely rapid duplication of the cells in the epithelial 
:ittachuient of sealed gingival crevices from dogs is related to 
unphysiological conditions. It is finally suggested that the very 
low mitotic activity observed in gingival biopsies from children 
inight be the result of :I blockade of mitoses caused by adrenalin 
(or nor:idrenulin) froiii local maesthesia. 

days. 

R ~ S I J M I ?  Err CONCLUSIONS 

HENOUVELLEMENT DE L’EPITHELIUM GINGIVAL CHEZ LE OUISTITI 

Le travail ci-dessus concerne I’activitk prolifkrative de l’kpi- 
thdiuni  gingival du ouistiti adulte Ctudike par la iiikthode auto- 
radiographique aprds injection de Ha-TDR. 

Sept ouistitis recurrent une injection de Ha-TDR et furent sa- 
crifics de 1 A 72 heures a p r h  I’injection. Des autoracliographies 
de coupes de dents et de I’kpithkliuiii environnant furent pra- 
tiqu6es el le ni:ircIu;ige f u t  ktudid dans l’nttnche kpithfiliale e t  
dans l’dpith6lium de la  gencive adjacente. 

1)ans l’attache Cpithdiale I’index de marquage ktait, de ilia- 
nicre significative, plus dlevd que dans la gencive adjacente, re- 



CiINOIVAL EPITHELIUM I N  MAIiMOSRI’Y 64 1 

spectivenient 7.2 et 2.3. 11 est suggkrk que ceci est du  aux niodi- 
fieations infianiiiiatoires dans l’attache CpithCliale. 

Pour l’attache kpithkliale le temps de ”turnover” etait de 4.6 
jours k 1.2 et pour I’Cpith6liuin de la gencive adjacente 8.9 jours 
k 3.4. 

Les teiiips de turnover de 1’Cpithdliuiii gingival, trouvcs par 
divers investigateurs ont 616 coinpar6s :iux rksultats ci-dessus. I1 
est suggCr6 que le dCdoublenient extrhieinent  rapide des cellules 
dans l’attaclie Cpithkliule dans la poche gingivale scellEe chez le 
chien Ctait lit! aux conditions noii physiologiques. 

Finalenient il est suggkri. que 1’activitC mitotique extrkmemcnt 
basse trouvde dans les biopsies gingivales d’engants pourrait &re 
le resultat du blocage des mitoses caus6 par I’adrCnaline (ou la 
noradr6naline) de l’anesthksie locale. 

ZUSAMMENFASSUNG IJNI) SCHLUSSFOLGEHUNGEN 

D1E ERNEUERUNG DES ZAHNFLEISCHEPLTHELS BE1 MARMOSETS 

Die iiiitotische Aktiviltit iin Zahnfleischepithel erwachsener 
Marmosets wurde autoradiographisch nach Injektion von Hs- 
TDR untersucht. 

Sieben Mzirinosets wurden 1 bis 72 Stunden nach der Iiijektion 
von H3-TDR getotet. Autoradiographien von Schnitten der Zahne 
und des uiiigebenden Zahnfleisches wurden genoinmen, auf de- 
nen die Menge niarkierter Substanz iiii Epithelansatz und iiii Epi- 
the1 des anschliessenden Zahnfleisches bestiiiiint wurde. 

Iiii Epithelansatz war der niarkierte Anteil deutlich hoher als 
ini anschliessenden Zahnfleisch (7.2 : 3.7) .  Es wird angenoinnien, 
dass dieser Befund auf entzundliche Vertinderungen iin Epithel- 
ansatz zuruckzufuhren ist. 

Fu r  den Epithelansatz wurde nls Unisatzzeit 4.6 f 1.2 Tage, fur  
das uiiigebende Zahnfleisch 8.9 f 3.4 Tage erniittelt. 

Von verschiedenen Autoren gefundene Unisatzzeiten fur  Zahn- 
f leischepithel wurdeii mit den vorliegenden Ergebnissen vergli- 
chen. Die extreni schnelle Zellvermehrung ini Epithelansatz ab- 
geschlossener Zahnfleischtaschen bei Hunden ist auf unphysio- 
logische Redingungen zuruckzufiihren. 

Abschliessend wird festgestellt, dass die nach Zahnfleischbiop- 
sien bei Kindern auftretende, sehr geringe Aktivitgt bei der Zell- 
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teiliing walirscheinlich die Folge einer Blockade der Mitnse durch 
hei der Lokaliinlsthesie verwendetes Adrenalin oder Noradrenn- 
lin ist. 
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