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VARIATIONS IN THE THYMUS GLAND OF THE HARVEST MOUSE, 
MICROMYS M1NUTUS ( P A L L A S 1771) 

ZMIENNOŚĆ GRASICY BADYLARKI 
MICROMYS MINUTUS ( P A L L A S 1771) 

The mater ia l used in this work consisted of 86 specimens caught in the 
Białowieża National P a r k in 1949, 1950 and 1952, 80% of which were caught 
in 1949. The technique employed in their conservation, the determination 
of their age a.nd weighing is described in the papers by K u b i k (1952) and 
B a z a n (1952). 

The mater ia l analysed consists mainly of young specimens caught at Bia- 
łowieża, beginning with the second half of May. These animals a t ta in sexual 
matur i ty early in the summer ( K u b i k , 1952). During the summer and 
autumn, up to December, harvest mice from later litters, which do not in 
general ma tu re at all, are caught. Of the animals examined I have only 
a few older or old individuals, which is understandable in view of the fact 
that by the late summer and autumn the population of mice born the pre-
vious calendar year are dying out. 

The thymus gland of the harvest mouse is situated pectorally. The lobes 
are as a rule separated from each other, often divided by a fair ly thick 
layer of adipose tissue. The thymus gland never covers more than 7» of 
the area of the heart. With the decrease in the weight of the gland, changes 
in the thickness of the lobes are f irst observed, followed by a decrease in 
their area and liquidation of the th inner parts of the lobes. With young 
animals dur ing the winter period, as in the case of older harvest mice, the 
thymus gland presents two very small separated lobes, surrounded by 
a large amount of adipose tissue. They are of ten f irmly attached to the 
sternum. The reduction of the thymus in the hedgehog ( P e t e r , 1935) and 
the birchmouse ( B a z a n - K u b i k , 1958) follows a similar course. 

A phenomenon characteristic of the thymus gland of the harvest mouse, 
and also observed in other small mammals, is the great individual variation 
in its weight in different months (in animals of the same age). This is caused 
by the wel l -known sensitiveness of the thymus gland to variations in the 
living conditions of the animal. Variation in the weight of thymus glands 
in animals examined lay between the limits of 10.1 to 0,5 mg. (only in two 
harvest mice did the thymus gland weigh less than 1 mg.). 

The harvest mice examined were divided into three classes: class I —  
thymus glands over 5 mg. in weight — „heavy"; class II — f rom 4.9 to 
2.0 mg. — „average"; class III — less than 1.9 mg. — „light". 

In connection with the specific course taken by captures, the following 
interesting arrangement of average weights of the thymus gland can be 
observed, as showin in the following table: 

Month VIII IX X XI XII 
Avg. weight in mg. 3.6 4.4 4.0 3.8 2.3 

The greatest average weights of the thymus gland are encountered in 
September and October, which is connected with the considerable increase 
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in the number of very young, sexually immature, individuals captured 
during these months. The average weight of the thymus gland decreases 
maikedly in December (there is no influx of young individuals in this 
month). 

The weight of thymus glands in harvest mice caught during the winter 
period is small. These are „light" glands (class III). As the animal grows old 
the weight of the thymus gland decreases and probably towards the end 
of the harvest mouse's life this gland becomes merely a relic. 

The greatest number of ,,heavy" thymus glands belonging to class I can 
be observed in September and October. Their number decreases markedly 
in November, and there are no glands belonging to this age class by De-
cember. Generally speaking, the majority of the thymus glands fal l within 
the „average" category (class II). Their number increases with the begin-
ning of October. „Light" thymus glands (class III) occur in all months, their 
numbers varying. There is a considerable percentage of these glands in 
August, belonging to sexually mature and nursing individuals born in the 
first litters. The greatest percentage of „light" thymus glands falls in De-
cember, and belongs to older animals. This is, of course, also connected 
with the t ime of the year. 

In general f rom November onwards a marked tendency is found to a pro-
gressive process of reduction of the thymus gland. The data in the following 
table illustrate this: 

Age class VIII IX X XI XII 
I 2 5 . 0 ° / u 4 0 . 9 % 3 4 . 6 ° / o 1 6 . 2 % — 

I I 4 1 . 7 ° / o 4 0 . 9 % 4 6 . 2 % 6 7 . 6 % 5 0 . 0 % 

III 3 3 . 3 % 1 8 . 2 % 1 9 . 2 % 1 6 . 2 % 5 0 . 0 % 

Histological analysis of the thymus glands of harvest mice indicate the 
existence of seasonal and age involution of this organ. It is possible histo-
logically to show the difference in s tructure between the glands of animals 
caught in the summer and autumn periods, and that of the winter thymus 
gland. 

During the summer-autumn period the thymus gland of the harvest 
mouse has a lobular structure. It is the cortex which primarily undergoes 
division into lobules. Numerous connective tissue septa are visible. The 
medulla is common to the whole lobe. The peripheral part is fairly narrow, 
but distinctly differentiated from the medulla. A very marked densification 
of lymphocytes can be observed in the cortex. Numerous large groupings 
of cells are visible in the medulla. The blood vessels are fairly numerous, 
usually filled with blood, H a s s a l's corpuscles are large and occur in re-
latively great numbers. There is usually a large amount of adipose tissue 
between and round the lobes. 

The difference between the cortex and medulla is obliterated in the 
thymus glands of harvest mice caught in the winter. A smaller number 
of cells can be observed. Aggregations in the form of „fields" are formed 
in the medulla. Between these „fields" parts of the medulla can be obser-
ved which have a very small amount of lymphocytes and a contracting 
epithelial reticulum. These parts give a picture of the regression of the 
thymus gland. I observed a similar s tructure in the thymus gland in the 
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European water shrew (B a z a n, 1955). Blood vessels are very few, and 
there is almost complete absence of H a s s a l's corpuscles. P e t e r (1935)  
in investigating the winter thymus gland of the hedgehog found almost 
complete atrophy of H a s s a l's corpuscles, while C o n i n x - G i r a r d e t 
(1927) also observed a considerable decrease in the amount of these corpus-
cles in the thymus gland of the marmot during the winter. The lack of 
histological material unfortunately makes it impossible to trace the s t ructure 
of the thymus gland during the period of its regeneration. 

Histological pictures of the seasonal variat ions in the thymus gland of the 
harvest mouse are reminiscent of the relations described by S c h a f f e r &  
R a b l (1909), in the case of the thymus gland of the mole, and by the same 
authors and also by P e t e r (1935) of the hedgehog. They found that the 
thymus gland of the mole and hedgehog, irrespective of age, passes through 
the period of its greatest development during the summer and autumn, 
and undergoes reduction in the winter (in the case of the hedgehog to as 
much as '/so of its size in the summer). These authors also draw attention 
to the lack of differentiation between the cortex and medulla during the 
winter. The involution of the thymus gland follows a similiar course in the 
birchmouse. This phenomenon is known to occur not only in the case of 
small mammals — for instance, B r o w m a n & S e a r s (1956) when exa-
mining the thymus gland of the mule deer found that it also under -
goes involution during the winter period, and regeneration in the spring. 

Pregnant and nursing female harvest mice exhibit smaller weights of 
the thymus gland. I observed similar behaviour of this gland in pregnant 
and nursing individuals of Neomys Jodiens ( P e n n a n t 1771) and Sicista 
betulina ( P a l l a s 1773) — B a z a n - K u b i k , 1955; 1958. In all the above 
cases there is no question of any hormonal connection between the gonads 
and the thymus gland. 

I did not find any correlation between body weight and weight of the 
thymus gland in either the harvest mouse, or in other small mammals. 
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