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It has been shown that the dimensions of the te rminal  portions in regenerated sal ivary and lac r imal  glands of 
rats do not differ from the size of the terminal  portions of the same glands of control animals [1-8]. The absence of 
an appreciable  increase in the size of the structural units in regenerated glands gives us grounds to assume that dur- 
ing their  regeneration new acini are formed in the entire remaining portion of the gland. 

The question arose whether the development  of the gland is always accompanied by a formative react ion with 
the development  of new structural units or whether this is character is t ic  only for regeneration of the gland, i .e . ,  its 
secondary development.  We were especial ly  interested in how long the capaci ty  to form new terminal  portions in 
the indica ted  glands was retained during the postnatal period of animal  development.  We could not find any defi-  
nite information in this regard in the l i terature.  Gabe [4] noted the formation of new terminal  portions in the sub- 
maxi l la ry  gland of mice only during seven days after birth. In the external  orbital  gland of rats the development  of 
new acini ,  according to the data of Walker [8], is comple ted  by three weeks of age, 

However, the data of other authors [5, 6] permit  the assumption that the structural units in the sal ivary glands 
are formed even at later  periods of l i fe  of the animals. According to their observations, the submaxil lary gland of 
rats mad mice  at birth consists of a system of terminal  tubules which is gradually replaced by an acinal  structure. 
This reorganizat ion of the submaxil lary gland ends in mice 4-5 weeks and in rats 6-7 weeks after birth. Consequent- 
ly, new acini  can be formed during this entire t ime.  How further growth of the gland occurs cannot be judged from 
the indica ted  works since cessation of the formation of new acini is not accompanied by an increase of the dimensions 
of those present (the la t ter  remain  the same from 6 weeks up to 6 months after birth). 

This induced us to again invest igate  how the structure of the salivary and l ac r ima l  glands and mainly the 
formative processes in them change with age. For this purpose we traced the change of rate, size of the lobes, 
acini,  ducts, nuclei ,  and mitot ic  ac t iv i ty  of the glands of rats of various ages. 

EXPERIMENTAL M E T H O D S  

We investigated the submaxil lary and external  orbital  l ac r ima l  glands of 3-,  7-, 14-, 22-,  40-,  75-, and 180- 

day-old  white rats (a total  of 30 animals). At each period of the investigation we ki l led from 3 to 6 rats of the same 
l i t te r  between 10 and 11 AM. The glands were isolated, weighed on a torsion balance,  fixed in Zenker's fluid with 
formalin,  and embedded in paraffin. Sections 6 ~ thick were stained with hematoxyl in-eosin  and impregnated with 
silver after Gomori to e l ic i t  the boundaries of the acini. The experiments were carried out during spring-summer. 

The mitot ic  act ivi ty  of the ep i the l ia l  cells was determined under a MBI-3 binocular microscope (object ive 
90 x, ocular 7 • aperture in the diaphram of the ocular 7 • 7 ram). We counted 3000 ep i the l ia l  cells of the 3- and 
7-day rats and 12,000-18,000 cells of the animals of the other age groups. The mitot ic  index ref lected the number 
of mitoses per 1000 cells (per mills). 

590 



TABLE I. Change of the Indices Characterizing the State of the Submax-  
i l la ry  Gland of Rat during Growth 
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TABLE 2. Change of the Indices 
Character izing the State of the Or- 

bi ta l  Part of the Lacrimal Gland of 
Rat during Growth 
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The area of the lobe of the gland, in acini,  and ducts was determined 
by using gdinger's drawing apparatus (50 and 350 x) and the area of the nuclei  
by using the "Abbe" drawing apparatus (object ive 90 x, ocular  20 • extended 
tube 160 mm). The paper drawings of the lobe, acini,  ducts, and nuclei  were 
cut out and weighed on a torsion balance.  Their area  was expressed in square 
microns by means of an ob jec t -mic romete r .  In each case we measured 100- 
180 acini ,100nucle i ,  60 ducts, and 28 lobes. 

The data were s ta t is t ical ly  analyzed by the Student-Fisher method. 

R E S U L T S  

The data obtained are shown in Tables 1 and 2. The entire submaxi l -  
Iary and orbital  part of the l ac r imal  gland increase with age. Both glands 
grow most intensely between the 7th and 22nd day after birth. Then an ap-  
prec iable  increment  of weight of the glands is noted between the 40th and 
78th day of posmatal  development.  

The weight increase of the submaxil lary gland is accompanied  by an 
increase of the size of its lobules. The lat ter  up to the 40th day of age is due 

to an appreciable  formation of new terminal  divisions. This is indica ted  by the results of counting the acini per one 
lobule, the number of which signif icantly increases from period to period. Furthermore, indirect  proof of the forma-  
tion of new terminal  divisions in tile submaxil lary gland at this period of l ife of the animals is the fact  that the size 
of the acini change negligibly during the appreciable  weight increase of the gland. We can assume that the forma-  
tion of new terminal  divisions is provided by the high mi to t ic  ac t iv i ty  of the epi the l ia l  cells. According to our ob-  
servations the gland acquires an acinar  structure between the 14th and 22nd day of life. The duct portion of the 
gland differentiates into an in tercala ted portion and salivary tubules beginning with the 7th day of age. 

The second weight gain of the submaxil lary gland between the 40th and 75th day after birth, from our point 
of view, is due to several  processes. By this t ime the size of the acini increases with s ta t is t ical  significance.  The 
lat ter  is accompanied by a corresponding increase of the area of the cells and nuclei.  The formation of new t e rmi -  
nal divisions apparently occurs also at this period, but it  is less evidenced than in preceding periods. The difference 
in the number of acini  per one lobe of the gland in 40- and 75-day rats just approaches s ta t is t ical  s ignif icance 
(P = 0.08). Furthermore, an increase in the weight of the gland at this period is due, to a considerable extent, to 
the appearance of a new large portion of its duct part, the convoluted ducts. This division of the gland, absent in 
the 40-day immature  rats, is a character is t ic  structure of the submaxil lary glands of cer tain rodents. Its appearance 
at the t ime  of sexual maturation has been noted by other authors [4-6]. In rats, unlike in mice  [7], the d iameter  of 
the convoluted ducts is ident ica l  regardless of sex. The appearance of convoluted ducts leads to approximately  a 
doubling of the relationship of the ductal  and acinar parts of the gland. The growth of the gland between the 75th 
and 180th day after birth is due exclusively to an increase in the size of the cells,  nuclei ,  acini,  and convoluted 

ducts. The mitot ic  act ivi ty  of the ep i the l ia l  cells at this period is extremely low. 
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The growth of the orbital  part of the l ac r imal  gland occurs somewhat differently. Its weight gain is due main-  
ly to changes in the acinar  part. The area of the acini of the gland progressively increases in the animals as they 
grow (Table 2), which is caused by an increase of ce l l  size since their number in the field of view markedly de-  
crease with age. A characteris t ic  feature of the orbital  part of the l ac r imal  gland is the pronounced polymorphism 
of the nuclei  which is distinctly manifested even in 40-day-o ld  rats. However, despite the progressive increase of 
the terminal  divisions, their number increases. Between the 7th and 22nd day after birth the formation of new acini 
is beyond doubt and is due to the rather high mitot ic  act ivi ty  of the secretory epi thel ium, which was also pointed 
out by Walker [8]. A ten-fold  weight gain of the gland is accompanied only by an insignificant increase of the acini. 

Later, at the period of the second marked increase of weight of the gland between the 40th and 75th day after 
birth, the formation of new acini is apparently possible. This is indicated by indirect  data - by comparing the rate 
of growth of the gland and the increase in the area of the acini. 

Thus, the results obtained permit  the conclusion that the capaci ty  to form new terminal  divisions in the sub- 
maxi l la ry  gland and the orbital  part of the lac r imal  gland during the postnatal period of development is retained for 
a rather long t ime.  This is in accord with the data of Jacoby and Leeson [6]. However, glands whose acinar part 
acquired the appearance character is t ic  for glands of mature animals,  also have this capacity.  New aciD./ are formed 
with part icular  intensity in glands up to 40 days of age, which is due to high mitot ic  act ivi ty  of the epi thel ium of 
the terminal  divisions. After 40 days of l ife new terminal  divisions are formed less intensely in the glands; this is 

apparently due to the st i l l  continuing proliferation of the acinar cells. After 75 days after birth the mi tot ic  index 
in the acinar cells is ext remely  low and the glands grow exclusively by an increase of the structural components of 
�9 e organ. 

S U M M A R Y  

The object of study was the character of the growth of the submaxillary salivary and the external orbital 
glands. The weight of the glands, the size of their lobules, acini, nuclei, and the mitotic activity of the secretory 

cells were determined.  It was found that up to the age of 40 days the increase in the gland weight is due mainly to 
the formation of new acini; the la t ter  takes place by proliferation of the cells of the terminal  portions. After 40 
days, the formation of new terminal  portions occurs in a slight degree, The growth of the gland by the age of 75 
days and la ter  is due exclusively to an increase in the size of all  structural components of the organ, and in the sub- 
maxi l la ry  gland also to the appearance and growth of convoluted duets, 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are letter-by-letter translitera- 
tions of the  a b b r e v i a t i o n s  as  g i v e n  in the o r ig in a l  R u s s i a n  journal. Some or al l  o f  this peri- 
odical l i t e ra ture  m a y  well  be avai lable  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  of  the  cover-to- 
cover E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  the f irs t  i s s u e  of this year. 
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