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As our previous investigations showed [4, 5], removal  of the salivary glands leads to considerable disturbances 
of the minera l  metabol i sm in the teeth and bones. These changes cause, in part icular ,  a marked disturbance of the 
growth and regenerat ion of  the continuously growing teeth of rats (incisors) [6]. 

No de ta i led  description of  the structure of  the salivary glands in rat~ is present in the Soviet l i terature;  
moreover,  the widely used textbook by P. P. Gambaryan and N. M. Dukel 'skaya [7] contains a serious mistake: the 
la te ra l  orbital  or l a c r ima l  gland has been taken as the parotid gland. This error has had the result that in several 
exper imenta l  investigations [1, 2], and in part icular  in our own [8], the orbital  gland has been removed instead of 
the parotid gland. It has been noted that the l ac r ima l  glands also are a convenient subject for exper iment .  

Because of the foregoing facts, we have undertaken a compara t ive  investigation of the influence of the sub- 
maxi l la ry ,  parotid, and orbi tal  glands on the minera l  metabol ism during regenerat ion of  bone tissue. Besides our 
own investigations, some of which have been published [8], no information on this subject could be found in the 

l i terature .  Some exce l len t  descriptions of the structure of the sal ivary and lac r imal  glands were used in thecourse 
of the present invest igat ion [3, 9-11]. 

M E T H O D S  

Three series of  experiments  were carried out on 207 albino rats. In series I both submaxil lary salivary glands 
were removed from the animals,  in series I I - b o t h  parotid glands, and in series I I I - b o t h  orbital  l ac r ima l  glands. 
After the wounds had comple t e ly  healed,  some of the exper imenta l  and control animals  were subjected to graded 

bone i n j u r y - c u t t i n g  with a No. 5 dril l  in the middle  third of the right femur. The rats were sacrif iced at intervals 
of 4 to g2 days after  the operation,  and 24 h before sacrif ice a l l  the animals received an inject ion of  Ca4SC12 in phy- 
s iological  saline, in a dose of 5000 p u l s e s / m i n / g  body weight. After sacrif ice of  the rats the femora were removed 
and the rad ioac t iv i ty  of  samples of bone tissue was determined.  The results were expressed as percentages of  re la -  
t ive ac t iv i ty  (PA) and analyzed by the usual s ta t is t ical  methods. 

Four groups of rats were used in each series of experiments:  group 1--control  animals ( intact  group); group 2 
- -an imals  from which the glands were removed; group a - - in tac t  animals subjected to bone injury; group 4 - a n i m a l s  
subjected to both removal  of glands and bone injury.  The ratios between the mean values of RA in the rats of  groups 
2 and 1 and in the rats of  groups 4 and a, expressed as percentages,  and also the significance of  the differences be-  
tween these groups are given below. 

R E S U L T S  

The experiments  of  series I showed that after removal  of the submaxil lary salivary glands the intensity of  in- 
corporation of Ca 45 into the intact  femora remained essential ly unchanged at first, and then fell  sharply, keeping 
considerably below the corresponding control ievel  (12th day--76.3%, P < 0.02 and 32nd day--7q.5%, P < 0.02). 
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Removal of the submaxillary glands and simultaneous injury to the bone was accompanied by a sharp decrease in 
the intens i ty  of  incorporation of Ca 45 into the bone tissue on the 8th day (60.1%, P < 0.001), followed by a tend- 
ency for this index to return to the normal level. 

In series II, after removal of the parotid glands the dynamics of incorporation of Ca 4s into bone tissue on the 
whole  showed no difference from the pattern observed after removal of the submaxillary glands, although there were 
differences of detail. For example, depression of the calcium metabolism in the regenerating bones developed 
sooner-on the 4th day (68.2%, P < 0.05). On the 12th day of the experiment the incorporation of Ca 45 into the 
regenerating bone tissue remained depressed (Sl.1 , P < 0.05), after which it showed a tendencyto returnto normal. 
In contrast to this, the incorporation of Ca ~ into the damaged bones following removal of the parotid glands fell by 
a significant amount only on the 12th day (71%, P < 0.01) and remained low throughout the experiment (24th day 
-61.3%, P < 0.01; 32nd day-74%, P < 0.05). 

In series III, after removal of the orbital glands the incorporation of Ca ~ into the traumatized femora returned 
to the control level after an initial decrease on the 12th day (72.3%, P < 0.002). So far as the changes in the cal- 
cium metabolism in the traumatized bones after removal of the orbital glands are concerned, at first the incorpo- 
ration of Ca ~ into the regenerating bone tissue showed a tendency to fall, but after the 24th- 28th day it exceeded 
the control level by 17-25%, although these differences are not statistically significant. 

The results demonstrate the important role of the salivary glands in the regulation of the salt metabolism in 
calcified tissues in both normal and pathological conditions. The orbital glands have a similar, but less marked, 
effect on mineral metabolism. 
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.All abbreviations of periodicals  in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as  given in the original Russ ian  journal. Some  or al l  o f  th i s  per i -  

o d i c a l  l i t e ra ture  m a y  we l l  be  a v a i l a b l e  in Ens  t rans la t ion .  A complete l i s t  of the cover-to-  

cover Engl ish translations appears at the back of this i s sue .  
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