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INTRODUCTION 

Growth and maintenance of skeletal tissues are based upon two different 
processes, namely cell proliferation and matrix formation. Both these pro- 
cesses are difficult to follow with conventional histological techniques. How- 
ever, they can be effectively visualized and studied by means of autoradio- 
graphy. For example, cell proliferation and differentiation may be observed 
after labeling of nuclear DNA with 3H-thymidine. The formation and de- 
position of matrices may be studied by using, e.g. a 3H-labeled amino acid 
(which is incorporated into the structural protein, collagen) or 35S-sulfate 
(which is incorporated into the sulfated glycosaminoglycan fraction of the 
amorphous ground substance). In such studies it is also possible to assess 
longitudinal and appositional growth by observing the apparent displace- 
ment of zones of labeled matrix, e.g. in relation to the erosion line and tra- 
becular surfaces. 

The approaches outlined have been utilized in a large number of skeletal 
studies, mostly dealing with long bones of rats and mice, and particularly 
with the endochondral process; for reviews see Simmons (1963), Tonna et nl. 
(1963), Tonna (1965), and Young (1963). Only a few studies, however, have 
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dealt. with either the guinea pig or the mancli1)ular joint. Cell proliferation 
in the mandibular joint was examined in the rat by Blackwood (1966) arid 
Folke & Stallard (1966), and in the guinea pig by Oberg et ul. (1967) using 
3H-thymidine. oberg (1964) studied matrix formation with 36S-sulfate in the 
mandihular joint of guinea pigs of different ages. 

The present paper, which is concerned with collagen formation in the 
mandibular joint of young guinea pigs during normal growth, represents a 
direct continuation of the investigations by oherg (1964) and oberg et al. 
(1967). It was, therefore, possihle to correlate the findings with both other 
autoradiographic observations and the results obtained with other methods 
of examination. Tritiated proline was used as a precursor. 

MATERIAL AND METHODS 

Fifteen young, growing guinea pigs were. used. They were all males; aged 
5 weeks when the isotope was administered. They were maintained under the 
conditions utilized by oberg (1964). 

Tritiated proline (TRA. 82, 0.1-0.2 C/mM, Kadiochemical Centre, Amer- 
sham) was given iiit.raperitoneally in a dose of 1 pC/g body weight. The ani- 
nials were killed 10, 20 and 45 minutes, 1 1/2 ,3,6, 12 and 24 hours, and 2, 4, 
6, 8, 17, 32 and 48 days after injection. 

The mandibular joint preparations were fixed in 5 per cent formaldehyde 
buffered to 1)H 7,4 with sodium barbiturate and decalcified in 0.5 M diso- 

Fig. 1. Diagrammatic representation of a sagittal section through the mandibular joint, show- 
ing areas selected for high-power reproduction. 
F s l  anterior border of fossa 
F s2 central part of fossa 
C s l  anterior border of condyle 
C s4 posterior part of condyle 
N s l  anterior border of neck 
N s2 posterior border of neck 
Modified from oherg (1964). x 10. 



COLLAGEN FORMATION AND GROWTH IN THE MANDIBULAR JOINT 427 

dium ethylenediamine tetracetate (Na,H,-EDTA) at p1-f 8.0. After rinsing 
the preparations in 0.9 per cent sodium chloride, pH 7.4, they were embedded 
in paraffin. Sagittal sections were cut at 5 p 1 ,  mounted on glass slides, 
deparaffinized and coated with celloidin. 

Ilford G5 emulsion was used for autoradiography ; oberg’s modification 
(1964) of the coating technique of Messier and Leblond (1957) was applied. 
The autoradiograms were exposed from 9 to 133 days. Before mounting, 
some of the slides were stained faintly with toluicline blue. 

In order to show clearly the distribution of silver grains in unstained pre- 
parations, the latter were studied and photographed in both phase contrast 
(focus on section) and bright field (focus on grains). 

On the basis of oberg’s detailed observations on the structure of the 
joint, interest was mainly focused, when examining the autoradiograms, on 
the areas outlined in Fig. 1. The tissue layers in the mandibular joint were 
categorized according to oberg. For the classification of bone cells Young’s 
(1962~) nomenclature and criteria were adopted, cf. &erg et al. (1967). 

Longitudinal growth was assessed quantitatively by measurements on 
autoradiograms of 8-day and 17-day specimens. With the aid of a measuring 
eyepiece, the distances were determined between the surface of the bone 
plate (fossa) or the erosion line (condyle) - as seen histologically - and 
the former location of these structures at the time of injection - as seen 
autoradiographically. Three different measurements were made on several 
sections from each joint preparation. Daily growth rates could then be cal- 
culated. 

RESULTS 

The autoradiographic observations are exemplified in Fig. 2 (overall view of 
the joint) and Figs. 3-7 (details). 

The following three main events of matrix formation and growth may be 
recognized from the autoradiograms. First, the uptake of the isotope by the 
various connective tissue cells, and the subsequent secretion, to the matrices, 
of a pulse of labeled material, representing the bulk of the radioactivity. 
Second, growth as revealed by the apparent displacement of zones of labeled 
matrix due to the superimposition of nonlabeled matrix. Third, the ultimate 
elimination of labeled matrices. 

In addition, there was also evidence of the skeletal cells utilizing some of 
the tritiated proline for the synthesis of intracellular proteins, e.g. in the 
persistence of cellular radioactivity for a few days after extrusion of the pulse 
of labeled matrix. 
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3 hrs 

24 hrs 

8 days 

40 days 

Fig. 2. Autoradiograms showing the overall distribution of 311-a(:ti~ity in the rnandibular joint. 
The strongest uptake o f  311-proline occurred in hone. \loderate incorporation in cartilage 
and bone marrow. The uptake and turnover of the isotope was more intense in tho condyle, 
particularly the posterior part, than in the rossa. Exposure 133 days. x 12. 
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F si F sz 

12 hrs 

c Sl c 5.4 

Fig. 3. Aiitnrdrliograms of fossa and condyle showing thc initial tissue layer distribution of 
3H-activity. The highest radioactivity occurred in osteohlastic layeis. Moderate3H-activity 
was o b m v d  in bone marrow and in the growth layers. E x p o ~ n r r  133 days. 80. 
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N si N 5 2  

6 hrs 

Fig@.. Autoradiograms of the neck. The top frame of each pair in phase-contrast. The labeling 
with SH-proline was stronger at the posterior border, where osteoblastic activity predominates, 
than at the anterior border, where the bone is undergoing osteoclastic resorption. Note that 
osteocytes have incorporated 311-proline. Exposure 133 days. x 130. 

Matrix formation. The initial uptake of 3H-proline was most intense in 
osteoblasts (Figs. 2,  3) .  It was generally more marked, and involved a greater 
percentage of the cells, in the condyle than in the fossa. Particularly striking 
was the uptake of 3H-proline by the tall osteoblasts of the superficial spon- 
giosa in the posterior part of the condyle (Fig. 5). In  this location, cellular 
3Ii-activity was distinctly observed already after 10 minutes and reached a 
maximum at 1 ?L2 to 3 hours. By this time the  tritium activity was confined 
mainly to the apical part of the cytoplasm; some 3H-activity could be ob- 
served also in the bone matrix immediatly adjacent to the cells. The secretory 
process was completed after 12 to 24 hours. I n  areas of less vigorous growth, 
however, e.g. in the deep condylar spongiosa, the transfer of labeled material 
did not appear to be complete until after 2 days. 

Low to moderate uptake of 3H-proline was observed in young osteocytes 
of newly formed bone in the fossa, the condyle, and the neck (Figs. 4-6). 
A slight uptake of the isotope occurred in osteoprogenitor cells and osteo- 
clasts. There was no evidence of secretion of labeled material from these cells. 

In general, the next highest uptake of 3H-proline took place in hyper- 
trophying chonclrocytes, and was most pronounced iri the growth areas, i.e. 
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20 mins 1 ' / a  hrs 24 hrs 2 days 
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a 

c 54 

b 

Fig. 5. Autoradiograms of posterior part of thc condyle showing the hypertrophying cartilage 
(a) and the supcrficial part of the spongiosa (h). The top frame of each pair in phase-contrast. 
Incorporation and secretion of the isotope by chondrocytes and osteoblasts are  clearly seen. 
Exposure 133 days (a) and 61 days (b). x 205. 
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6 hrs 8 days 

a 

b 

c s4 

C 

Fig. 7 .  Autoradi~igrarns of the posterior part of the condyle, levels a-c. The left frame of 
each pair in phase contrast. The downward displacement of the radioactivity over an 8 daj 
period corresp(rnds to the combined thicknesb of the undifferentiated mcsenchyrnc, transi- 
tional layer, and cartilage. Exposure 133 days. x 130. 
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anterior Iioriler of the fossa and  the posterior part of the condyle (Pigs. 2, 3) .  
I n  the latter location, clistirict 3€l-activity was observed within 20 niinutes 
(Fig. 5). Maximum cellnlar radioactivity was reached between 4S minutes 
and 1 y2 hours. The transfer of the 3H-activii.y to the matrix of the cartilage 
occurred even more rapidly than in the most active osteohlasts. Already 
after 45 minutcs the appearance of 3H-activity in the intercellular compart- 
ment was evident, and the secretion was essentially completed within 12 
hoiirs. 

In calcifying cartilage, tlie chondrocytes of the superficial zone showvl 
some uptake of 31i-~)rt)li~ie, whereas in the deep zone of fully mineralized 
cartilage, no incorporation of tlie isotope took Illare (Figs. 3,  7). I t  was 
not possible, hy means of the autoradiograms, to establish any transfer of 
the 3H-acti\ity in the calcifying cartilage. 

The uptake of 3H-~)rolir~e, by the cells of tlie undifferentiated mesenchyme, 
differed considerably in intensity between fossa and coiidyle (Figs. 2,  3 ) .  
T n  the fossa, where the undifferentiated rnesenchynie is associated with the 
formation of snrfa(:e hone, the intensity of the radioactivity approached, an11 
in the anterior 1w-t even surpassed, that of the condylar cartilage. In the 
condyle, where the untliffereritiated mesenchyme gives rise to transitional- 
layer cells arid choiidrocytes, the "1-activity was low. Since the cells are small 
and closely packed in the undifferentiated mesenchyme, it was difficult to 
follow, iri detail, the transfer pro( in this layer. However, 311-activity was 
first observed in the matrix after 3 hours, and in 1-2 clays the activity was 
pre(1oniiriantly extraccllnlar. 

The incor~)oration of tritiated proline by the cells of the transitional layer 
was intermediate hetween that of the undifferentiated-mesenchyme cells and 
that of the hypertrophying choritlrocytes (Fig. 3). 

The initial uI)take of 311-proline was low in the connective tissue linings, 
the disc, anti the capsiile (Figs. 2, 3). In these layers it was also difficult to 
follow the transfer process, with the exception of tlie central part of the disc 
where chondroicl cells occur. 

Growth. The deposition of a pulse of labeled matrix in a given tissue layer 
is folloued hy the secretion of non-labeled material. Hence, new tissue layers 
formed in the continuous process of skeletal growth will not be radioactive. 
I n  the autoradiograms this is visiializecl as a tlisj~1ac:enient of bands of radio- 
activity away from the articular siirfaces. Thus, in the fossa a band of 3H- 
activity was observed to pass from the uridifferentiat.er1 mesenchynie, through 
the compact bone plate, to be broken up in the spongiosa (Fig. 6); another 
band passed through the mineralized cartilage at the anterior border. Concom- 
itantly, the strongly labeled haritls of trahecular hone moved progressively 
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further into tlie spongiosa. From the tlisplacernent of these bands during 
the first 17 days after adniiriistration of tritiated proline, the daily growth 
rate was calculated to he about 5 p m  in the central part of the fossa. 

In the condyle two radioactive hands, separated by an essentially non- 
active hand, moved c'n bloc down into the spongiosa (Fig. 7). These bands 
correspondcd to hypertrophying cartilage (plus unilifferentiated mesen- 
chyme and transitional layer), calcifying cartilage (essentially non-active), 
antl superficial spongiosa respectively, at the time when the 3H-proline was 
administered. From the tlisplacenient of these bands during tlie first 17 days, 
a daily growth rate of about 45 p m  was calculated for the posterior part of 
the condyle. 

Similarly, the deposition of tion-labeled bone matrix on labeled matrix 
in trabecular bone may readily he followed in the antoradiograins (Fig. 6). 
In tlie fossa, trabecular apposition was about 4--5 p m  per day in the super- 
ficial spongiosa, and ahout 2 pin in the deep spongiosa. In the posterior part 
of the condyle the daily apposition was about 8-10 p m  in tlie superficial 
spongiosa, and ahout 4-5 pm in the deep spongiosa (Fig. 7). 

Elimination of labeled matrix. Labeled collagen, deposited by the osteo- 
blasts of' the spongiosa, is quickly entrapped by the calcification of the bone 
matrix (Figs. 6, 7). 111 the growth layers the radioactivity of the matrices is 
similarly ))frozen in place)) already within 1-4 days by the rapidly progres- 
sing differentiation and mineralization of cartilage and h i e .  No loss of label 
was observed before calcification. The elimination of labeled matrices t,ook 
place, therefore, in the breakdown of trabeculae antl in the erosion of cal- 
cified cartilage (Figs. 2, 6, 7). Practically all of the 3H-activity had disappeared 
from the condyle after 32 days. In the fossa, however, considerable amounts 
of laheled bone matrix were still present, except at the anterior hortler, after 
48 clays (Fig. 2). 

In  the connective tissue linings, the disc, and the capsule the radioactivity 
was eliminated at an exceedingly slow pace, so that after 488 days the 311-label 
of these layers was second only to that of bone (Fig. 2). 

Uptake by non-skcletal cells. In the bone marrow, uptake of 3H-proline, 
indicating incorporation of the isotope into intra-cellular proteins, occurred 
in the myeloitl cells in general, including the megakaryocytes (Figs. 2, 3, 6). 
The uptake mas noticeable after 2 0 4 5  minutes and increased until 12 hours, 
by which time it eqnalletl ihat of cartilage. The radioactivity thereafter de- 
creased rapidly ; only weak activity still rernained after 6-8 days. 

A similar, moderate, and transitory uptake of the isotope was also observed 
in the secretory cells of the parotid gland, a retro-articular portion of which 
was included in some of the joint preparations. 
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DISCUSSION 

There is no specific precursor tliat rnay lie used t o  label collagen i r i  autoradio- 
graphic work. However, previous studies on collagen formation in mesen- 
cliymal tissues have shown that either glycine (Cnrneiro 6: Leblond, 1959; 
Young 1962 a, 11; Tonna et al. 1963) or laheled proline (Ross &- Renditt, 
1962; Stallard, 1963, 1964; Crurnley, 1964s) can be used as tracers for this 
purpose. From a strictly qiiantitative aspect, glycirie is preferable, since it 
is the predominant amino acid of collagen, accounting for one-third of the 
total amino acid residues (Piez 6: Likins, 1960). Glycine, however, is known 
to undergo numerous metabolic transformations (Mcistw, 1965). Therefore, 
3H-proline was chosen for the present study, in order to minimize the pos- 
sihility of inadvertent labeling of substances othcr than proteins. Biochemical 
worli performed in vdvo (Strtten 82 Schornheirner, 1944; Stettm, 1949; Haus- 
niann 22 Neurnann, 1961) and in vitro (Smith 6: Fitton-Jnrkson, 1957; 
Lowther, Green 22 Chuprnan, 1961 ; Ppterkofsky 82 Udenfriend, 1961) has 
denionstrated that both collagen-proline and collagen-liydroxyproline are 
derived from free proline, whereas free hytlroxyproline is not utilized for 
the synthesis of collagen. Since proline and hytlroxyproline form nearly 
one-fourth of the total amino acid residues of collagen, it follows that proline 
rnay be ernployed as a precursor for autoradiographic work without affecting 
sensitivity to any appreciable extent. 

Previous autoradiographic studies have indicated that slwletal cells use 
large qiiantities of amino acids for the formation of matrix proteins, but 
relatively small amounts for the synthesis of intracellular proteins (Tonna, 
1965). The present results confirm this. By far the greater part of the 3H- 
activity taken up, by, e.g. osteohlasts and chondrocytes, transferred 
rapidly to the matrices. In the non-secretory osteoprogenitor cells and osteo- 
clasts the uptake of the isotope was low-. This low degree of utilization of 
311-proline for the formation of intracellular protein hy the various skeletal 

markedly with that shown by the rnyeloitl cells of the bone 
niarrow~. 

It is thus evident that 311-proline may be used as an effective indicator of 
the formation and deposition of matrical protein. More specifically, it seems 
justifiable to assume that the protein thus visualized as 1)eing extrutletl into 
the matrices was, essentially, collagen, since by far the greatest portion of 
proline/hydroxyprolirle iri slteletal matrices occurs in this protein. Elastin, 
which also contains substantial amounts of these amino acids (Partridge 1962), 
is not present in significant amounts in the tissues examined here. The pro- 
tein component of the protein-polysaccliaride complex (proteoglycans) of 
the ground substance is quantitatively less important than collagen, partic- 
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ularly in bone. Moreover, it has a low content of proline (Gross et uZ. 1960; 
C a m p  & Dsieuiiutkowski, 1962). Regarding bone, the findings of Carnc>iro 
and Lrhlond (1965) confirm that 3H-proline and 3H-glycine are transferred 
to the matrix, essentially as part of the collagen. Collagenase treatment of 
sections was iisetl as specificity control by these authors. 

With regard to the specificity of the matrix label in cartilage and bone, it 
is also of interest thai the intensity of the label, as noted in the present auto- 
radiograms, parallels the dry mass of the matrices, as demonstrated pre- 
viously by microradiography (&erg, 1964). Thus, in order of increasing 3H- 
activity arid dry mass we have: cartilage, surface bone, and lamellar bone. 
Furthermore, with 3H-proline the strongest label occurred in osteoblasts 
and bone matrix, whereas with 35S-sulfate the most intense radioactivity 
was observed in the chondrocytes and cartilaginous matrix (Oberg, 1964). 
This is in accordance with the different chemical composition of the matrices 
of bone and cartilage. 

In general, the present findings concerning the utilization of 3H-proline 
were in close agreement with the results obtained with 35S-sulfate by dbrrg 
(1964). First, with both precursors, a direct relationship was observed be- 
tween cellular uptake and skeletal cell specialization. The strongest uptake 
occurred in hypertrophying chontlrocytes and osteoblasts, e.g. cells directly 
engaged in matrix formation. On the other hand, there was a weak uptake 
in undifferentiated-mesenchyme cells and osteoprogenitor cells, which form 
the t.wo major proliferative compartmerits in the mandibular joint (Ohctg 
et al., 1967). 

Second, the time sequence for the cellular uptake of tritiated proline and 
deposition of labeled collagen paralleled that previously established for the 
synthesis and secretion of sulfated glycosaminoglycans of the gronntl sub- 
stance. This temporal correspondence might be interpreted as an indication 
of a close relationship between the two synthetic pathways. Experimental 
evidence to the contrary has, however, been presented by BhrLtnagar & 
Prockop (1966). They showed that, i n  vitro, either synthetic process can be 
blocked without affecting the other. 

Third, both precursors showed the same regional variations in the intensity 
of matrix label within the joint. These variations are directly related to growth. 
Thus, the matrices were most intensely labeled in the growth centers at the 
anterior border of the fossa and in the posterior part of the condyle. In gen- 
eral, the matrices were more strongly labeled in the condyle than in the 
fossa. 

Fourth, the values obtained with 3H-proline for daily longitudinal growth 
and trabecular apposition were in complete accordance with those reported 
by oberg (1964). 
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Summing up the results of the morphologic antl autoradiographic obser- 
vations in the prescnt series of irivestigations t h r  following interpretatioris 
of tlie growth prowis in the rnaiitlibnlar joint may be suggested. (,’ell r i ~ n c u ~ ~ Z  
proceeds from t M  u major proliferative compart merits : the uridiffereritiated- 
mesenrhyme cclls antl the osteoprogenitor cells. These cells actively in- 
corporate 3H-tliymitline during DNA-synthesis prior to mitosis. The amounts 
of matrix prodwet1 b y  I h e  cells ‘ire limited, however, as indicated hy their 
low u t i l i h o n  of 35S-sulfL~te arid 311-~~roline, arid b y  I Iir low dry mass content 
of the intercellulx substance. h!lalr/z for mu ti or^ is also effected mainly by 
two cell popiilations, namely hypertrophying chontlrocytes ant1 (isteohlasts. 
The productive nature of these cells is reflected in their pronounced uptal\e 
and transfer of h t h  matrix precursors. Both cell types alio ‘ire surrounded 
hy matrices uith a markcd X-ray absorption. On the other hand, theie cells 
do not take part in the prolifercitive process; they do not incorporate 3H- 
thymitline. 

Acknowledgements. Grants were received from the Swedish Medical Research Council 
(12X-253-03), the King Gustaf V 80th Birthday Fund, the Therese and Johan Andersqon 
Memorial Foundation, the Knut and Alice IX allenberg Foundation, and the Swedish Dental 
Society. 

S U M .MA HI’ 

Collagen formation and growth in tlie manrlibiilar joint was studied by auto- 
ratliography with 3H-proline in 5-~veelt-old guinea pigs. The isotope was ad- 
ministered, in a dose of 1pC/g ,  to 15 animals, killed at intervals varying 
froin 10 minutes to  48 (lays following injection. 

The initial uptalte of 31-I-proline was most intense in osteoblasts, partic- 
iilarly in the posterior part of the condyle. The next highest uptalte of 
tritiated proline occurred in hypertrophying chondrocytes. In both cell 
types distinct 3H-ac:tivity was 01,scrved alrcady after 10 --20 minutes, with 
a maximum at ahout 1 1/2 hours. Secretion of laheled collagen was corn- 
tileted after 12-24 hours. 

Growth was assessed quantitatively by measurements on autoradiograms 
from 8-day and 17-day specimens. The daily growth rate was calculated to 
about 5 pm in the central part of the fossa and to almut 45 prn in the posterior 
part of the condyle. Trabecular apposition amounted to 2-5 p m  per day 
in the fossa and 4-10 p m  in tlie condyle. 

Elimination of laheled matrices took place niaiiily in the breakdown of 
trabecnlae and in the erosion of calcified cartilage. Practically all of the 3H- 
activity had disap1)eared from the condyle after 32 days. In  the fossa, how- 
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ever, considerable amounts of labeled hone matrix were still present after 
48 days. 

The present findings on the utilization of 3H-proline were, in general, in 
close agreement with the results obtained previously with 35S-sulfate, and 
were also correlated to previous microradiographic observations. 

Characteristic differences hetween the proliferative and productive cell 
types of the mandibular joint, as shown by the present series of investiga- 
tions, are discussed. 

RBSUMB 

TEMPOKALE DU COBAYE, D’APKES L ’ ~ T U D E  AUTORADIOGRAPHIQUE AVEC LA 

La forrnatioii ct la croissance du collaghe dans l’articiilatiori inandibulo-tem- 
poralc oiit CtC Ctudi6es par autoratliographie avec la P ro l i~ i e -~H cl-iex des 
cobayes Age; de 5 semuincs. L’isotope a 6tC adiniriistrC h la dose de 1 pc/g h 15 
aniniaux qui ont 6tP sacrifiCs h des intervalles varianl. de 10 minutes ii 48 jours 
apr&s l’itijection. 

L’absorption iriitiale la plus intense tle p r ~ l i n e - ~ H  se faisait tlans les ost6- 
oblastcs, particuli&rcment h la partie postCrienre du condyle. Le degrh le plus 
ClevC d’ahsorption tlc la proline tritiCc est erisiiite coristatk clans les chondro- 
cytes s’hypertrophiaiit. Dam ces deux types de cellules, on pouvait dCjh nctte- 
inent observer l’activith 3H a11 bout cle 20 minutes, avec un niaximum au bout 
tl’environ 1 heure 1/2. T,a shcrktion du collaghrie rnarqu6 6tait terniinCe 1 1 1  

bout de 12--24 heures. 
L’Cvaluation quantitative de la croissance a CtC faite par des mensurations 

sur des autoradiographies de sp6cimens de 8 jours et de 17 jours. La croiasance 
journalih-e calculCe Ctait d’envirori 5 ,urn h la partie centrale de la cavitC 
glCnoide et rl’environ 45 prn ;i partie post6riew-e du condyle. L‘apposition 
trabCculaire Ctait de 2---3 pni par jour dans la cavitk glCnoi’de et de 4-10 pm 
dans lc condyle. 

L’Clirnination des matrices marquCes se faisait principalernent pendant la 
destruction cles trab6cules et pcnclant l’krosion du cartilage calcifik. Toute 
l’activitk 3H avait pratiqiiement disparu du condyle a n  Iiout de 32 jours. Mais 
dam la cavit6 glCrioide, rles quantitCs notables de matrice osseuse marquCe 
Ctaient encore prbsentes au bout tie 48 jours. 

Les rPsultats obtenus ici sur l’utilisation de la p r ~ l i n e - ~ H  Ctaieiit dans l’en- 
semble tout-h-fait conformes aux rksultats ohtenus antkrieurement en utilisant 
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t i n  s i~ l f a t e -~~S ,  aiirsi yu’aux ohservatioiis Inicrorat1iograp)iiques faites ant& 
rieurcnient. 

Les diffkrences caractkristiques niises en 6vitlence par la prCserite ktude 
entre les cellules de t.ype prolifbratif et de type productif font l’olijet d’une 
discussion. 

ZUSAM.MMENFASSUNG 

AUTOHADIOGRAPHISCIIE STUDIEN MIT ‘H-PROIJN EBER DIE RIJ.DUNG \ O N  

KOLLAGEN UND DEN ZUW-ACHS TM KIEFERGELENK Y O N  MEEHSCHWEINCIIEN 

Die Bilduiig voii Kollagen und tler Zuwachs iin Kiefergeleiilt von fiinf Wo- 
(:lien alten Meerschweinchen wirden aiitoratliographisc~i rnit 3H-Prolin stu- 
tliert. Fiirifzehn Tiere erhielten eine Dc von 1 pC/g  und wurdcn zwischen 
10 Miririten und 4’8 Tageri nuch tler Injektion getotet. 

Die unrnittelbare Anfiiahnie von 311-Prolin war am starksteri in den Osteo- 
I)lasten, besonclers in1 hintercn Teil des Kontlylus. Die zweitstarkste Auf- 
riahme wurde in den Chondrozyteii tler Hypertrophiezone gefunden. In bei- 
den Zellgruppen Itonntr eirie (leutliche Aktivitat schon nach 10 bis 20 Mi- 
nuten festgest ellt wrrrlen, die riach l 1/2 Stunden ein Maxirriu ni erreichte. 
Die Ausscheitlung voii radioaktivem Kollagen war nach 12 1)is 24 Stunden 
abgeschlossen. 

Der Zuwachs wurde quantitativ rnit FIilfc von Autoradiograriiriieii von  
1 ieren, die aclit initl siebzehn Tage nach der Injektion getiitet worden waren, 
peniessen. Die tagliehe Zurvachsrate lwt rug ungefahr 5 pni irn zentralen Teil 
der Fossa und ungefalir 45 pin ini hiriteren Teil des Kondylus. Die trabe- 
liuliire Aplmsition erreichte Wrrte von 2 bis 5 p m  in der Fossa und 4 his 
10 pin in1 Kondylus. 

Die Elirnination von radioaktiver Matrix fantl Iiariplslchlich beim Abbau 
tler T r a l d ~ e l n  uiid hci tler Erosion des verltalkten Kiiorpels statt. Die 311- 
Aktivitat im Kondylus war nach 32 Tagen fast vollstSndig verschwundcn. I n  
der Fossa koiinten jeriodi auch nach 48 Tagen hetraclitliche Mengeri von 
radioalttiver Knoc:henmatrix gei-unden werden. 

Die vorliegentlen Untersuchungsresultate iiber tien [Jnisatz von 311-Prolin 
stirrirrien gut rnit tien Ergcbni n von friiheren Untersuchungcn tiberein, 
bei derieri 35S-S~lfat verwentlet wurde. Ferner findcn wir eine gute U1)er- 
einstimmung mit niiltroracliograpliischen Ergehnissen. 

Die Unterschiede zwischen proliferativen und protlulctiven Zelltypen des 
lGefergelenl<s, wie sie in einer Serie von Arbeiten nachgewiesen worden sind, 
werden rlisltntiert. 

, 7  
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