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In exper iments  on albino ra t s  quantitative analysis  of roen tgenograms showed that the com- 
bined act ion of exogenous para thyroid  hormone and Ca 45 leads to complex changes in bone 
s t ruc ture :  thinning of the cor t ica l  l ayers  of the tong bones and an increase  in the degree of 
minera l iza t ion  of the bone t issue.  

The most  important  role in the st imulation of bone recons t ruc t ion  and the regulat ion of calcium metab-  
ol ism is played by the hormone of the para thyro id  glands - para thormone [2, 5, 11]. If  exogenous para thor -  
mone is injected into animals [1, 2] changes in the minera l  component of the bone t issue can be studied in 
the ea r ly  and late s tages of the bone lesion. The most  suitable methods for this purpose a re  intravital  ob- 
servat ions :  the radioisotope method using os teotropic  e lements  (Sr 85 and Ca 45) [7, 8], and the roentgeno-  
graphic method [4]. With the la t ter  method it is possible to es t imate  the development of the bone pathology 
resul t ing  from exposure to radiat ion of the osteotropic  substances administered.  

Dis turbances  of minera l iza t ion of the bone t issue of ra t s  in the late periods of action of para thormone 
and Ca ts were studied. 

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

Exper iments  were ca r r i ed  out on 135 noninbred male albino ra t s  weighing 180 g; 88 of the animals  
rece ived  in t ramuscula r  injections of Soviet para thormone in various doses (from 1 to 3 ml daily for 22 
days) for different periods (from 5 to 40 days, 2 ml daily). The activiW of the para thormone used was 20 
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Fig. 1, Scheme of measu remen t s  of 
l inear  dimensions of bone on roent-  
genograms (a) and optical density of 
blackening of x - r a y  film (b). Ex-  
planation in text. 

activity un i t s /ml  fluid. The same ra t s  rec ieved  radioact ive Ca 45 
by mouth in a dose of 11 #Ci daily for 40 days. The remaining 
animals  ei ther  were left intact or rece ived  para thormone only or 
Ca 45 only. 

Roentgenography of the bone t issue was ca r r i ed  out on the 
180th-200th day after  the exper iment  began. P r o c e s s i n g  of the 
RM-1 film, operat ion of the URdD-2 apparatus,  and the positioning 
of the animals  were absolutely identical in all cases .  The sever i -  
ty of the bone changes on the roen tgenograms was determined by 
roen tgenogramomet ry :  the l inear dimensions of the bones and the 
ra t ios  between them were anlyzed [6] and the density of the bone 
was determined from the intensity of the x - r a y  image measured  
with a densi tometer  [10]. The zone of the meta-d laphys is  from 
the proximal  par t  of the femur  immediately below the l e s se r  
t rochanter  was chosen for study. The value of the index R was 
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Fig. 2. Action of para thormone (PTH), i r r ad ia -  
tion (Ca45), and a combination of both on roent-  
genologie cha rac t e r i s t i c s  of bone tissue in r e -  
lation to dose CA) and duration of adminis t ra t ion 
(B) of the hormone.  

found from the measurements  of the roentgenograms 
(Fig. la) as the rat io between the sums (h) of the co r -  
tical layers  of the anter ior  and pos ter ior  surfaces  of 
the diaphysis and the width (H) of the dialysis:  R = 
h/H. The roentgeuograms were measured  with a type 
MF-4  densi tometer  under identical conditions with the 
optical density scale set  at zero before each measu re -  
ment. In the region between the cor t ica l  layers  (Fig. 
lb) the mean density of blackening of the x - r a y  film 
(i) was recorded  from 5 or  6 readings of the mic ro -  
photometer ,  and the shadow created by the soft t issues 
near the edges of the bone also was measured  photo- 
met r ica l ly  (im). The index 0 =  im/ i  was then cal-  
culated. To analyze the data the standard e r r o r  was 
calculated for the resu l t s  relat ing to each animal sep- 
ara te ly  and for the groups. U sing the equation DM = 
(lnr deduced as a resu l t  of the analysis  of data ob- 
tained by the use of the two methods,  an effective val- 
ue (DM) describing the degree of mineral izat ion both 
of the cor t ica l  l ayers  and of the inner portion of the 
long bone, was determined.  

E X P E R I M E N T A L  R E S U L T S  

One of the main features  of the disturbance of 
bone metabolism detectable by the method of quanti- 
tative roentgenography in the present  experiments  
was the degree of os teoporos is .  To determine this it 
is necessa ry  to allow for differences in the intensity 
of bone destruct ion and bone formation [9]. 

The values of all indices used (R, D, M) demon- 
s trate  changes in bone formation in all the exper imen-  

tal groups compared  with the control  (Fig. 2). Prolonged adminis t rat ion of the hormone led to os teoporosis ,  
chiefly through thinning of the cor t ica l  layer  of the bone (R). In animals rece iv ing  Ca 45 only, moderate 
os teoporos is  also was observed,  not only with a decrease  in the l inear dimensions of the bone but also with 
some increase  in its density. Consequently, Ca 45 (dose of i r radiat ion to the skeleton 2.5-3 krad) not only 
causes  bone destruct ion,  but also produces some intensification of pathological bone formation.  

The mos t  intensive and complex recons t ruc t ion  of bone t issue took place in response to the combined 
action of parathormone and Ca 45. The s imilar  direct ion of their action evidently led to considerable thin- 
ning of the cor t ica l  l ayers  in the late stages with an increase  in the degree of mineral izat ion of the bone 
(DM). The sever i ty  of these changes increased with an increase  in the dose and duration of adminis t ra t ion 
of the parathormone,  but only up to a cer ta in  limit. The impress ion  was obtained that parathormone ca ta -  
lyzers  changes in the s t ructure  of the skeleton produced by the action of Ca45. 

These resu l t s  confirm ea r l i e r  information [1-3] according to which parathormone and Ca 45 both in- 
duce osteoporosis .  The methods used to p rocess  the roentgenograms in the present  experiments  reveal  
fundamentally important  changes indicating a disturbance of the minera l  component of the bone. In the late 
stages of combined action of parathormone and Ca 45 complex s t ruc tura l  changes in the bone t issue of the 
"hypertrophic os teoporos is"  type are  observed:  compensatory  or pathological condensation of the minera l  
component takes place in the depth of the atrophied or destroyed bone. 
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