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Pieces  of the pa r i e ta l  bone of inbred C57BL/Mib  mice  aged 3 days were  grown in culture for  
3 days.  The following subs tances  were  added to the cul ture  medium:  0.01 un i t /ml  ( se r ies  I) 
and 0.1 un i t /ml  ( se r i es  II) pa ra thormone ,  0.1 un i t /ml  ( se r i e s  III) and I un i t /ml  ( se r ies  IV) 
heparin,  and 0.01 un i t /ml  pa ra tho rmone  + 0.1 un i t /m l  hepar in  ( se r ies  V). Resorpt ion  of bone 
t i s sue  of the explants  was obse rved  in the expe r imen t s  of s e r i e s  [I and V, but not in those 
of s e r i e s  I, III, and IV. P a r a t h o r m o n e  (0.01 unit /rnl) ,  combined with hepar in  (0.1 uni t /ml) ,  
s t imulated r e so rp t ion  of the bone t i s s u e  of the explant ( se r i es  V), whereas  if added sepa ra t e ly  
in the s a m e  dose it had no such act ion.  
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Since many endogenous fac tors  can influence the ske le ta l  sy s t em in the developing o rgan i sm it may 
be ve ry  difficult to demons t r a t e  the ro le  of each of them sepa ra te ly  under  these conditions. By organ cul-  
ture  expe r imen t s  the effect  of var ious  subs tances  on developing bone t i s sue  can be demons t ra ted  with r e a -  
sonable cer ta in ty  [4-9]. The w r i t e r s  have shown that admin is t ra t ion  of heparin or  pa ra tho rmone  to mice 
with he red i t a ry  os t eope t ros i s  can induce r e so rp t ion  of bone t i s sue  in the medul la ry  cavi ty  of the long bones. 
During combined admin is t ra t ion  of hepar in  and pa ra tho rmone to ' t he se  mice ,  r e so rp t ion  of bone t i ssue  in the 
diaphysis  of the long bones takes  place lust  as in r e sponse  to admin is t ra t ion  of heparin alone. This sug-  

�9 gests  that hepar in  is one of the components  that controls  the development  and re so rp t ion  of bone [1, 2]. 

To t e s t  this hypothesis  and to explain the role  of hepar in  and pa ra thormone  in this p roces s  exper i -  
ments  were  ca r r i ed  oat on organ cul tures .  

E X P E R I M E N T A  L M E T H O D  

Pieces  of pa r ie ta l  bone of inbred C57BL/Mib mice  aged 3 days were  grown in cul ture for  3 days in 
penicil l in f lasks .  A medium of the following composi t ion was used:  E a r l e ' s  solution 4.5 ml, medium No. 
199 5 ml, bovine s e r u m  4.5 ml, 40% glucose 0.6 ml. Each f lask  contained 1 ml  of this medium and one ex- 
plant.  Culture in this medium formed the control .  In expe r imen ta l  s e r i e s  I 0.01 un i t /ml  pa r a tho rmone  was 
added to the cul ture  medium,  0.1 un i t /ml  pa ra thormone  in s e r i e s  If, 0.1 and 1 un i t /ml  hepar in  r e spec t ive ly  
in s e r i e s  [II and IV, and 0.01 un i t /ml  pa ra tho rmone  and 0.1 un i t /ml  hepar in  in exper imenta l  s e r i e s  V. Each 
explant was drawn under the mic roscope  by means of the RA-4 drawing appara tus  and its a r ea  was de t e r -  
mined. The re la t ive  change in a r e a  of the explants was calculated in pe r  cent. The ma te r i a l  was fixed in 
a ! c o h o l - f o r m o l  and stained with a l i za r in  red,  toluidine blue, c r e sy l  fas t  violet ,  and Ehr l i ch ' s  hematoxyl in  
with eosin [3]. Each expe r imen ta l  s e r i e s  consisted of 16 explants of the par ie ta l  bone. The s ignif icance 
of d i f fe rences  in growth was de te rmined  by the K o l m o g o r o v - S m i r n o v  cr i te r ion .  
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TABLE 1. Effect  of P a r a t h o r m o n e  and Hepar in  on Rela t ive  Growth of Pa r i e t a l  Bone Explant f rom 
C57BL/Mib Mice Aged 3 days  af ter  Culture for  3 days  

Exper imenta l  T r e a t m e n t  Dose Change in a rea  
s e r i e s  (in uni ts /ml)  of explant (in %) 

0.01 [ 

II 
III 
IV 
V 

VI 

Legend : 

P a r a t h o r m o n e  
The same  
Hepar in  

Pa ra tho rmone  
Hepar in  
Control  

0.i 

1.0 

0.01 
0.I 

-3.7 

-25.7 

-8.6 
-5.1 

-14.6 

-2.5 

i. Each serles consisted of 16 explants. 2. Significance of differences determined by Kolmogorov- 

Smirnov c r i t e r ion :  PVI_I > 0.5; PVI_II < 0.01; PVI- I I I  > 0.05; PVI_IV > 0.05; PVI_V < 0.01; Pi_ii  < 0.01; 
PI_V < 0.01; PII_V=0.05.  

E X P E R I M E N T A  L RESULTS 

In the control series (VI) no significant changes in bone tissue were found after culture for 3 days. 
The very slight resorption (decrease in area) of the explant was evidently attributable to absorption of the 
wound surface (Table i). Mast cells with a few large metaehrom~atically stained granules were observed 
in the bone tissue. On the addition of 0.01 unit/ml parathormone to the culture medium (experimental series 
i) no resorption of bone tissue was observed (Table I). However, the granules of the mast cells became 
very small and optically empty and they did not stain metachromatically with toluidine blue. Parathormone 
in a dose of 0.i unit/ml (experimental series If) induced the same changes in the granules of the mast cells 
and, in addition, intensive resorption of the explants was observed both at the borders and in the central 
Dart, together with a large increase in the number of osteoclasts. 

Heparin, when added in doses of 0.i and 1 unit/ml (experimental series Ill and IV respectively) did 
not induce any signficant resorption of the explant compared with the control (Table i). The mast cells of 
the explant grown in this culture medium had large metachromatically stained granules which filled all the 
cytoplasm. 

In experimental series V 0.i unit/ml heparin and 0.01 unit/ml parathormone were added so that their 
combined action could be studied. This combination of heparin and parathormone induced considerable re- 
sorption of bone tissue, practically the same as parathormone itself in a dose of 0.i unit/ml (Table I). The 
explants of this series contained more osteoclasts than those of the control series. The mast cells of these 
explants contained tiny metachromatically stained granules. 

Change in the metachromatic staining of the granules of the mast cells in the presence of parathor- 
mone (series I and ID suggests that some components of the granules of these cells interact with parathor- 
mone and that the mast cells are an essential component in the resorption of bone tissue. Stimulation of 
resorption of bone tissue in organ cultures by parathormone has been described previously [8] and the re- 
sults of experimenal series II confirm this once again. The absence of resorption of the explant in experi- 
mental series III and IV indicates that heparin does not induce resorption of bone tissue. However, a com- 
bination of heparin (0.i unit/ml) with parathormone (0.01 unit/ml) stimulates resorption of the bone tissue 
of the explant. Parathormone, if added separately in the same dose (experimental series I), had no such 
action. 

Heparin thus activates parathormone in relation to the resorption of bone tissue but by itself it does 
not induce its resorption. 
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