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Summary. The mineralized structures and spontaneous remodelling of the subcondral 
bone-plate in the femoral head of adult rabbits of different ages were studied by microradio- 
graphy and fluorescence microscopy after administration of Tetracycline between 8 months 
and 2 days before death. In animals over 1 year of age the subchondrM bone-plate was 
constructed of evenly mineralized osteones, located mainly in the immediate vicinity of the 
calcified articular cartilage and lamellar bone bordering on the medullary cavigy. In some small 
areas lamellar bone was the only bone tissue separating the medullary eavity from the catci- 
lied articular cartilage. In adult animMs between 8 and 10 months of age the subehondral bone- 
plate was abseht in minor areas, chiefly in the lateral parts of the femoral head. In the 
fluorescence microscopic study in animals older thän 1 year (a) the osteones in the subchondral 
bone showed a very low labelling frequency, (b) fluorescence was observed mainly on the 
lamellar bone surfaces bordering on the medullary cavity and (c) the labelling in the cortical 
part of the subchondral bone was still present up to 8 months after administration of the 
Tetracycline. The caneellous bone of the epiphysis showed a low labelling frequency whieh 
was of the same order as that in the lamellar surfaces belonging morphologically to the sub- 
chondral bone plate. 

From these observations it was concluded that (1) the cortical part of the subchondral 
bone-plate in rabbits over 1 year of age undergoes a low degree of spontaneous remodelling 
and (2) the cancellous bone of the epiphysis and the lamellar bone belonging morphologically 
to the subchondral bone:plate undergo low but similarly spontaneous remodelling. Duplicate 
fluorescence of the tidemark observed in a number of animals was considered to indicate 
that the mineralization of the articular eartilage with increasing age slowly progresses 
towards the articular surface. 

Introduction 

The present  work is an inves t igat ion which will form the basis of a s tudy  of the 
react ion of the subchondral  bone to damage to the ar t ieular  cartilage of the femo- 
ral head in  adul t  rabbits .  I to lmdahl  and  Inge lmark  (1950) found, in  histologieal 
studies of 10-months old albino rabbits0 two different types of vascular eontacts, 
dentr i t ic  and  ampullar ,  between the ealcified layer of the art ieular  eartilage 
and  the medul lary  cavity. These contaets  were considered to be of possible impor- 
tance for the nu t r i t ion  of the art icular  cartilage. 5~ankin (1963) described the 
subehondral  bone plate in the knee jo in t  in  adul t  rabbi ts  (5 kg) as a well defined 
cortical shell. After in t raar t ieu lar  admin is t ra t ion  of ~H-thymidine he found no 
labelled cells either in the art icular  cartilage or in  the subehondral  bone. F rom 
this he concluded tha t  new bone format ion could no t  be demons t ra ted  in the 
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subehondral  bone by this method.  In  growing rabbi ts  Mankin (1962) found, by 

means  of the  same technique,  t h a t  the deepest  layer  of ar t icular  cart i lage eonsti- 

tu tes  the growth zone for the epiphyseal  bone nueleus. At  this age no cortical  

subchondral  bone plate  has been formed. 

In  vivo labelling with  Tetraeycl ine  preparat ions  was chosen as a me thod  of 

inves t iga t ion  in the present  s tudy  since these substances ere pe rmanen t ly  incor- 

pora ted  into bone tissue which is undergoing aet ive  mineral izat ion a t  the t ime of 

their  adminis t ra t ion  (fore references, see Ibsen and Urist ,  1964). Caleifying earti- 

laginous eallus has also been found to take up Tet racycl ine  (Hul th  and Olerud, 

1964), bu t  not  normal  ar t ieular  eartflage (Milch et el., 1958). 

The aim of the present  inves t iga t ion  was to s tudy  in the femoral  head of 

adul t  rabbi ts  of different  ages, by  means of microradiography and Tetracycl ine  

abe]ling, (a) the s t ructure  of the mineral ized pa t t s  and the spontaneous remodell- 

ing of the subchondral  bone and (b) the quest ion of whether  there  is any fur ther  

growth  of the osseous par t  of the epiphysis af ter  otherwise t e rmina ted  longi tudinal  

growth,  as has been claimed by Johnson  (1959). An a t t e m p t  will be made,  by 

means  of these methods,  to f ind a defini t ion of the s t ructure  "subehondral bone 

p l a t e , "  especially wi th  respect  to its de l imi ta t ion  f rom the remaining bone tissue 

in the  epiphysis. 

M a t e r i a l  and ~Iethods 

Animal Material and in v ivo  Labelling with Tetraeyclines 

Group A. Albino rabbits of both sexes were used. Ten rabbits about 1 yeer old (3.7-4.3 kg), 
4 about 2 years old and 6 of different ages between 4 and l0 months were given 
oxytetracycline in a dose of 25 mg/kg body weight intravenously and were killed 2 or 3 deys 
later (Table 1). 

Group B. Eleven rabbits with a nominal age of 8-9 months were given chlortetraeycline 
25 mg/kg) intravenously and were killed et different time points between 3 and 8 months 
lerer. Oxytetracycline (25 mg/kg) was given intravenously 2 or 3 days before death (Teble 2). 

Two rebbits about 1 year old were given no Tetracyeline preparation and served as con- 
trols oB possible autofluorescence. 

Examination Methods 

Microangiography with Indian ink or Micropaque, as described by Hulth and Olerud 
(1962) was performed in 6 animals. The femoral head with the neck and adjaeent trochanteric 
regions were freed from soft tissues and divided in the coronal plane through the insertion 
of the ligamentum teres, dehydrated in absolute alcohol and embedded in methyl metha- 
erylate. Consecutive sections parallel with the divisional surface in the coronal plane were 
sawn out and ground down to a thickness of 100 f~, and in some eases to 50, 30 end 20 ~. 
Micr0radiographic examination was performed in a Philips PW 1010/30 spparatus at 15 kW; 
the preparation lay in direct contact with Kodak spectroscopic plates 649-0. The ground 
sections were mounted in fluorescenee-free balsam (Permount) and examined in a Zeiss 
fluorescence microscope. The filter combinations of exeiter filters BG 38 and BG 11 with 
barrier filters 50 and 65, and BG 38 and UG 1 with barrier filter 41 were used. The fluores- 
eenee preparations were examined at a linear magnification of 20, 50 or 10O times and only 
in exceptional cases were higher mangffications used. 

The articular surface of the femoral head was divided into 7 zones, as illustrated in Fig. 1. 
Zones I and VII are covered with articular cartilage to only a very small extent and ere de- 
limited medially by the last visible row of ealcified articular eartilage. The size of the zones 
varied somewhat in eaeh individual case. The delimitation of zone III  was chosen in considera- 
tion of a study in whieh an articular cartilage defect was created in this area (Lemperg, 1971). 
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Fig. 1. Schematic division of the femoral head into different zones. I and VII: extends from the 
last visible row of calcified eartilage 1 mm laterally and lies to the greatest part outside 
the cartilagecovered surface of the femoral head. Zone I l l  is about 3 mm in diameter and 
zones / /  and IV  about 2 mm. V insertion of ligamentum teres. VI the medial articular 
surface. The measurements given in mm for zones I I  and I V  are approximate, sinee the 
size of the femoral head varies somewhat, e epiphysis; ep epiphyseal plate; m metaphysis 

Results 

Unless otherwise stated, all observations reported refer to the central section 
in the coronal plane in which pa t t s  of the insertion of the ] igamentum teres were 
visible. 

M icroradiographic Observations 

The loeation of the epiphyseal p]ate and of the epiphyseal seare within the 
central par t  of the femoral head ean be seen in Figs. 2a  and b. The major  
par t  of the artieular surfaee of the femoral head lay media] to the epiphyseal 
plate, with the exeeption oB a small area in the ]ateral, ventral  par t  ]ying on the 
metaphyseal  side. I n  the periphera] segments of the femoral head (caudally and 
eranially) the who]e of the eartilage covered surface of the femora] head lay medial 
to the epiphyseal plute. 

Observations in Animals  with a Closed Epiphyseal Plate 

The bone tissue between the deepest layer of calcified articular eartilage and 
the immediate ly  adjacent  medullary cavi ty  was composed of osteones and lamellar 
hohe. The thickness of this bone layer varied in different pat ts  of the femora] head 
(Fig. 3 a). The area of insertion of the l igamentum teres (zone V) consisted mainly 
of compact  bone (Fig. 3a). I n  zones I I I ,  IV and VI  the bone tissue adjacent  to the 
calcified articular cartflage was composed mainly  of osteones, while t ha t  p~rt  
which lay against the medu]lary cavi ty  eonsisted to the greatest par t  of lamellar 
bone (Figs. 3b and 4). I n  zone I I ,  and in exeeptional eases in other zones also, 
there were, however, areas in which on]y a thin layer of lamellar bone or a narrow 
band of highly mineralized tissue separated the ealeified articular eartilage ~rom the 
medullary cavity.  The distribution, orientation and densi ty of the vascular network 
between the medullary cavi ty  and ealcified cartilage are shown clearly by a tangen- 
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a b 

Fig. 2. a Microradiogram of a coronal seetion through the proximal femur from a 4-month old 
rabbit ,  showing the  location of the epiphyseal plate in the  head and neek of the  femur. 
b Similar seetion to t ha t  in (a), from a rabbi t  about  1 year old. Epiphyseal sear a t  the site 

of the epiphyseal plate 

b 

Fig. 3. a Microradiogram from a 9-month old rabbit .  Dorsal art icular surface of femoral head. 
To the leit is the insertion of the  l igamentum teres, eonsisting of eompaet bone;  the bone 
%issue between the  medullary eavity and ealeified artieular eartilage varies in thiekness. 
Laterally (to the right) the  mëdullary eavities lie eloser to the  artieular eartilage than  in the 
mediM area. × 50. b Rabb i t  over 1 year of age. The bone tissue under  the eMeilied artieular 
eartilage consists of evenly mineralized osteones. Vaseular eanals t raverse the  bone tissue in 
different direetions and  eonneet the medullary eavities with osteones and with eaeh other. 

× 115 

t i a l  s e e t i o n  f r o m  t h e  o r an i a l  p a r t  of t h e  f e m o r a l  h e a d  (Fig.  5a ) .  C a n a l s  w i t h  a 

d i a m e t e r  of a b o u t  1 0 - 1 5  ~ e n t e r e d  t h e  ea le i f i ed  e a r t i l a g e  a t  r e g u l a r  i n t e r v a l s ,  b u t  
w i t h o u t  p e n e t r a t i n g  t h e  t i d e m a r k  (eale i f ied  l ine).  
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Fig. 4. Mieroradiogram from a rabbit over 1 year of age. Lamellar bone with high 
mineralization is delimiting the medullary cavity. × 365 

The mineral izat ion of the osteones was even, and  resorpt ion cavities were 
observed in  only one an imal  over 1 year o l d - - i n  a 2-year old animal .  The lamellar  
bone lying against  the medul la ry  cavi ty  sometimes showed a high densi ty  (Fig. 4), 
bu t  signs of bone resorption were also found at  identical  locations in  some eases. 
The f requent  occurrence of oblique surfaces in these areas rendered evaluat ion  of 
the mineral izat ion difficult, however. 

There were some differences between animals  of ages 1 year and  older and  
those below 1 year. I n  the younger  animals  areas in  which only a th in  layer 
of lamellar  bone separated the calcified cartilage from the medul la ry  cavi ty  were 
more common and  more extensive over the ar t icular  surface t han  in  the older 
animals,  and  isolated canals with a diameter  of 10-15 ~z reached the t idemark.  
I n  small areas there was direct contact  between the medul la ry  cavi ty  and  the 
eMeified ar t icular  cartilage. 

Observations on Fluorescence Microscopy 

Auto/luorescence. With the filter combination BG 38 and BG 12 and barrier filters 50 
and 65, some autofluorescence oI the chondroeytes in the calcified cartilage and also of 
osteocytes was seen. With the filter combination BG 38 and UG 1 and barrier filter, auto- 
fluorescence was either not visible or very weak in these structures, and Tetraeyeline-inducde 
fluorescence wae selectively visible. 
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Fig. 5. a Microradiogram from a tagential section fl'om the cranial part of the femoral head 
from a rabbit over 1 year of age. The section is taken from bone tissue lying directly under 
the articular cartilage. In the central part of the photograph vascular canals are seen in com- 
pact bone constructed of osteones. Calcified cartilage is seen peripherally. Vascular canals 
are lying partly within the calcified cartilage. 30 ~ thick sections. × 40. b Fluorescence photo- 
micrograph from a similar section as in (a) Autofluorescenee of the ehondrocytes in the 

calcified articular cartilage. No Tetracycline-induced fluorescence. × 72 

Tetracycline-Induced Fluorescence, Group A 
Tetracycl ine- induced fluorescence was recorded in the following s tructures  of 

the subchondral  bone and  in the art icular  cartilage: a) t idemark,  in Zones I I - V I  
(Fig. 6) ; subperiostea] fluorescence in  zones I and  V I I  ; b) osteones ; c) intracar t i -  
laginous vascular  canals;  and d) lamellar  bone tissue, del imit ing the medul la ry  
cavi ty  s i tuated nearest  to the ar t icular  cartilage; only the surface facing the 
ar t icular  surface was evaluated  (Fig. 7). I n  the subchondrM bone the n u m b e r  of 
labelled s t ructures  per zone was counted. The fluorescence of the t idemark  and  
the subperiostea] fluorescence were recorded as present  (~-) or absent  (--) .  I n  the 
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Fig. 6. Fluorescenee photomierograloh from double-labelled animal (no. 2) with an interval of 
7 months between the Tetracycline doses. The fluorescenee in the tidemark elose to the arti- 
eular surfaee can be attributed to the seeond Tetraeyeline dose given 2 d~ys before death. 

× 250 

cancellous bone of the  epiphysis  and  me taphys i s  the  f requency  of f luorescent  
surIaces was es t imated  in  re la t ion  to the  number  of surfaces visible,  whieh va r i ed  
in different  p repara t ions .  

Table  1 shows the  observa t ions  on the animals  in group A (one dose of oxy-  
te t raeycl ine) .  The n u m b e r  of f luorescent  s t rue tures  is given for zones I I - V I  eom- 
bined,  sinee no differenee be tween these zones was found in de ta i l ed  studies.  I t  is 
ev ident  f rom the  tab le  t h a t  in zones I I - V I  in animals  up  to the  age of 9 months  
fluoreseenee oeeurred regular ly  in osteones in the  subchondra l  bone. Among  ani- 
mals  exeeeding 10 mon ths  of age in only  2 out  of 15 eases was one osteone seen 
to  show fluoreseenee. I n  Fig. 5b,  a t angen t i a l  seet ion th rough  the  subehondra l  
bone f rom a 1-year  old animal ,  a large number  of osteones are visible,  none of 
which show fluoreseenee. The animals  over  10 mon ths  of age exh ib i ted  fluores- 
cenee mMnly  on the  lamel lar  bone surfaees de l imi t ing  the  medu l l a ry  eav i t y  (strue- 
ture  d). Fluoreseenee in the  t i d e m a r k  oeeurred in only a l imi ted  number  of 
animals  and  d id  no t  a lways  eover the  whole area  of the  femorM head.  Fluores-  
eenee whieh could be a t t r i b u t e d  wi th  ee r t a in ty  to in t raear t i l ag inous  vaseular  eanals  
was seldom observed.  I n  the  ealeified layer  of a r t i eu la r  ear t i lage weak ly  fluores- 
eent  graeile bands  were observed wi th  higher  magnif icat ions .  

Zones I and  V I I  showed a grea ter  number  of I luoreseent  s t rue tures ;  when 
eompar ing  these figures wi th  those f rom zones I I - V I  i t  should be no ted  t h a t  the  
t o t a l  bone surface in zones I and  V I I  is only  a f rae t ion of t h a t  in zones I I - V I .  

The bone surfaees in the  eaneellous bone of the  epiphysis  showed a va ry ing  
label l ing frequeney,  bu t  i t  was a lways  d i s t ine t ly  higher  t han  t h a t  in the  subehon- 
dra l  bone. I n  the  eaneellous bone of the  me taphys i s  the  label l ing f requeney  was 
eons iderab ly  higher  in mos t  eases t h a n  in the  epiphysis .  
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Fig. 7 Fig. 8 

Fig. 7. Fluoreseenee photomicrograph from a double-labelled animal. The fluorescence 
from the first labelling 4 months before death lies 3 seMe divisions [rom the bone surfaee 

delimiting the medullary cavity. 30 ,~ thick section. × 365. 1 scMe division ~ 8 Iz 

Fig. 8. Fluorescence photomicrograph from a double-labelled animal (no. 3) given Tetraeyeline 
both 7 months and 2 days before de~th. Part of the first labelling to the left lies in the middle 
of bone tissue and the type of the originally labelled structure can no longer be determined 
with certainty. Note that fluorescent bone tissue from the first labelling is seen immediately 
adjacent to the cMcified articular cartilage, indicating that no longitudinal growth has 

taken place since the first labelling oec~sion. × 115 

Tetracycline -Induced Fluorescence, Group B 

Table 2 shows the observat ions on the animals  from group B, which were given 
two doses of Tetracycline,  one between 3 and  8 months  and  the other 2-3 days 
before death. Fluorescence observed directly on bone surfaces was ascribed to the 
second labelling, while tha t  which did no t  lie directly on bone surfaces was ascribed 
to the first labelling (Fig. 8). 

I n  the •ubchondral bone the n u m b e r  of fluorescent s t ructures  from the first 
labelling was greater t han  t ha t  from the second labelling. The labelling frequency 
from the first labe]ling agrees weil in  most  animals  with t ha t  given in  Table 1 for 
animals  8-9 months  old. Animals  3 and  6 showed a higher labelling frequency, 
p robably  on account  of a lower skeletal age and  an imal  no. l l  a lower ]abelling 
f requency because of a higher age on the first labelling occasion. The labelling 
frequency from the second labelling corresponds well with t ha t  reported in  Table 1 
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for animals over 1 year old. In  animals 3 and 6 the exaet number and identity 
oB labelled struetures eould not be determined with an adequate degree of eertainty 
(Fig. 8), and no figures have therefore been given in the respeetive eolumns for 
these animals. The labelling of lamellar borte delimiting the medullary eavity 
(strueture d) gare  a pieture eompatible with appositional growth in the direetion 
towards the medullary eavity. In  animals 3 and 6, with observation times of 
õ and 7 months, lamellar bone had been replaeed by osteones in some areas, 
whieh was evident from the loealization and appearanee of the first labelling in 
relation to existing osteones. Fluoreseent bone tissue attr ibutablë to the first 
labelhng was observed after 7 months elose to the ealeified artieular cartilage 
(Fig. 8), indieating tha t  no aetive longitudinal growth had taken place sinee the 
first labelling. 

The tidemar]c showed duplieate labelling in 3 animals; the fluoreseenee nearer 
to the artieular surfaee ean be at tr ibuted to the seeond labelling (Fig. 6). In 
isolated eases fluoreseenee was observed around vaseular eanals in the ealeified 
articular eartilage but eould not be at tr ibuted with eertainty to either the first 
or the seeond labelling. 

In  the epiphysis the number of labelled bone surfaees from the first and 
second label]ing were of the same order of size. Exceptions were animMs no. 6 
(5 months) and no. 1 (8 months), where more fluoreseent surfaces were observed 
from the first ]abelling than from the second. In  animal no. 3 the opposite was 
found, indieating tha t  the greater par t  of the labelled bone had beeome resorbed 
sinee the first labelling occasion. When interpreting this table it should be noted 
that  at the t ime of the seeond labelling all animals were over 1 year of age and 
that  the bone surfaees of the epiphysis in these animals usually showed a low 
labelling frequeney, as ean be seen in Table 1. 

In  the metaphysis the labe]ling frequency from the first labelling was distinetly 
lower than tha t  from the second labelling at all observation times exeeeding 
4 months. Of the animals examinated at  observation times oB 7 and 8 months, only 
one showed residual ]abelling from the first administration of Tetracyeline. 

Microangiographic Ob8ervation8 

The blood vessels of the periosteum and medullary cavity and vessels of 
larger calibre in the eortieal layer of subchondral bone showed good filling with 
eontrast medium. On the other hand, filling of the smaller vessels, especially the 
intracartilaginous vaseu]ar eanals, was orten ineomplete. Areas with good filling of 
all vessels and elosely adjacent areas with no filling were observed regardless of 
whether Indian ink or Mieropaque was used as the contrast medium. 

Oiscussion 

The femoral head of adult rabbits of different ages was studied by a combi- 
nation of microradiogralohy and fluorescence microscopy after administration of 
Tetracycline. Attention was devoted to the bone tissue between the articular 
cartilage and the most elosely situated medullary eavity, the "subchondral  bone 
plate" ,  and its spontaneous remode]ling. 
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The microradiograms showed tha t  the subchondrM bone plate is not uniformly 
constructed and tha t  its structure is not the same over the wholc surfaee of the 
femoral head. In  rabbits over 1 year of age the major par t  of the bone tissue 
adjacent to the ealcified articular cartilage is composed of fully mineralizcd osteo- 
nes and is orten demarcatcd from the nearest par t  of the medullary eavity by a 
layer of lamellar bone. In  some small areas, however, mainly in lateral pat ts  of the 
femoral head, this layer of cortical bone is abseht and only a thin layer of lamellar 
bone divides the mcdullary cavity from the ealeified articular cartilage. These 
findings differ somewhat from the observations made on the femoral head in 
18-month old rabbits  by  Grcenwald and Haynes (1969) and on the knee joint in 
adult rabbits by Mankin (1963), who described the subehondral bone as a well 
defined cortical shell. 

The number of Tctracyeline-labelled osteones in the layer of eortieal bone 
was very low in animals older than 1 year, indicating tha t  spontaneous remodcll- 
ing does take place but  tha t  i t  is a limited proeess. Mankin (1963), after admin- 
istration of q-I-thymidine, found no signs of cell proliferation and new bone forma- 
tion in the subchondral bone of adult rabbits. This differenee in rcsults may be 
due to the faet tha t  Tetracyeline labelling is a more sensitive method for studies 
of new bone formation. Remodelling of osteones in the subehondral bonc sterns to 
take place vcry slowly after termination of longitudinM growth, whieh is supportcd 
by the finding tha t  the greater par t  of the expeeted labelling still remained up to 
8 months after administration of the Tctraeyeline. 

Vascular canals within the boundary of the calcified artieular cartilage, de- 
seribed as "dendrit ic eontaets" by  Holmdahl and Ingelmark (1950), wert  scen 
cven in animals ober 1 year old, and to some extent they belonged to very small 
osteones. Tetracycline fluorcsccnee loealizable to these intraeartilaginons eanals has 
seldom been observed in animMs older than 8 months. The thiekness of the ground 
seetions, howevcr, obviously rendered difficult localization of the fluoreseenee in 
these struetures. With higher magnifications gracile fluorcsccnt bands wcre visible 
in the cMcificd eartilage, possibly corresponding to pat ts  of intraeartilaginous 
eanals. A falsely low estimate of the mineralization aetivity may, thercforc, have 
been made systematically in this structure. 

In  a number of animMs sharply demareated Tetracyclinc-induced fluoreseenee 
was observed in the tidemark, somtimes eomprising the whole area of the femoral 
head but  in other eases limitcd to certain parts.  This finding indicates tha t  the 
t idemark is pcriodically but  not continously the seat of aetive mincralization. The 
duplicatc labelling of the t idcmark supports the view tha t  mincrahzation of the 
articular eartilage progresses very slowly towards the artieular surfaee with in- 
crcasing age, which has been eoneluded from histological sections described 
previously by Fawns and Landells (1953), among others. 

The only par t  of the subehondral bone plate which showed signs of new bone 
formation to any large extent in animals over orte year of age were the lamcllar 
borte surfaces bordering on the medullary cavity. The bone mctabolism on these 
surfaces seemcd to correspond with tha t  observed in the rest of the epiphyscal 
bone tissue. The observations made on the animals with long-term labelling point 
to a slow appositional growth of these lamellar bone surfaees in the direetion 
towards the medullary cavity. 
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The def ini t ion of the  subchondra l  bone p la te  whieh has  been given on the  
basis  of i ts  local iza t ion be tween  the  a r t i eu la r  car t i lage and  Inedul la ry  cav i t y  needs 
to  be compleinented.  I n  r abb i t s  over  one yea r  of age t h a t  p a r t  cons t rue ted  of 
osteones shows a ve ry  low degree of spontaneous  reInodell ing,  while t h a t  consist- 
ing of la inel lar  borte shows a higher  degree and  belongs in this  respect  to  the  
cancellous bone of the  epiphysis .  

The dupl ica te  label l ing of the  t i de ina rk  eannot  be in t e rp re t ed  as a defini te  sign 
of ac t ive  longi tud ina l  g rowth  of the  ep iphysea l  borte in no rma l  adu l t  rabbi t s ,  sinee 
Te t raeyc l ine  label l ing was stil l  visible in the  border l ine  be tween bone and  cMeified 
a r t i cu la r  ear t i lage af ter  m a n y  months .  This s t u d y  in the  r a b b i t  has therefore  
p rov ided  no suppor t  for the  hypothes i s  p resen ted  b y  Johnson  (1959), a inong 
others ,  t h a t  ae t ive  longi tud ina l  g rowth  in the  epiphysis  cont inues  af ter  otherwise 
t e r in ina t ed  longi tud ina l  growth.  A reserva t ion  Inust  be made ,  however,  for the  
fac t  t h a t  the  observa t ion  t ime  in the  presen t  s t u d y  was only  8 months ,  hu t  th is  
is a considerable  p ropor t ion  of the  t o t a l  l i fet i ine of the  rabb i t .  

The f indings in the  presen t  inves t iga t ion  can be of i inpor tanee  for s t udy ing  
a n d  in te rp re t ing  the  effeet of exper i inen ta l ly  e rea ted  a r t i eu la r  car t i lage defects  
of different  dep ths  in di f ferent  pa r t s  of an a r t i cu la r  surface in animals  of var ious  
ages. Of in te res t  in this  respect  is the  fac t  t h a t  the  s t ruc ture  and  the  spontaneous  
remodel l ing  of the  borte t issue be tween the  a r t i eu la r  car t i lage and  medu l l a ry  cav i ty  
have  been found to v a r y  in di f ferent  pa r t s  of an  a r t i cu la r  surface. 
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