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are to be released to the wild, severe tooth wear could reduce their 
life expectancies; therefore, wire mesh containers should be avoided.
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The Effect of \Litter Size on Body Weight of Young Rats

W PŁ Y W  WIELKOŚCI MIOTU N A  CIĘŻAR CIAŁA M ŁODYCH SZ C Z UR Ó W

Ewa T. M YSTK OW SK A1

M ystkowska E. T., 1980: The effect of litter size on body w eight of 
young rats. Acta theriol., 25, 21: 273—275 [With 1 Table]

A com parison was made of the body w eight of em bryos 20 days 
old and new born rats from litters consisted of 9—'10 young and 13— 14 
young. Body w eight of em bryos does not differ sign ificantly  and in 
new born individuals the difference is significant.

[Inst. G ynaecology & Obstetrics, M edical Academ y, Karowa 2,
00-315 W arszawa].

1. INTRODUCTION

It is generally considered that the weight of young mammals depends 
upon their numbers in the litter, the more numerous the litter, the 
smaller the weight of the newborn animals ( G a t e s ,  1925; M c L a r e n ,  
1965). The purpose of the present study was to ascertain at which 
stage of in trau terine growth such differentiation in weight takes place. 
To explain this question body weight of 20 day-old embryos and 
newborn animals from smaller litters (9—-10 young per litter) and 
larger litters (13— 14 young ,per litter) were compared.

2. MATERIALS AND METHODS

The m aterial consisted of 199 20-day old am bryos and placentae, and 204 
new born young of the Wistar random bred rats. Fem ale — m others w ere fed  
on the standard granulated feed and supplied w ith  tapw ater. The period of 
light was controlled — 14 hours light per 24 hours. As from the 20th day of 
gestation  fem ales about to bear young w ere kept singly in separate cages.

T he em bryos w ere rem oved from the uterus on the 20rth day of gestation  
betw een  1000 and 13(0. The first day of pregnancy was taken the day in w hich  
sperm atozoa in vaginal sm ear w ere found. The em bryos w ere rem oved from the  
foetal m em branes, separated from the um bilical cord and the em bryos and 
placentae w eighed.
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Newborn animals were weighed on the day of birth between 1000 and 13t0. 
Average duration of gestation x ±  S.D. =  22.1 ±  0.40 days. Only those embryos and 
newborn individuals originating from litters numbering 9— 10 and IS— 14 were 
taken for the studies.

Significance of differences between mean values was checked by means of 
the t Student test.

3. RESULTS

Ranges of variation and mean weights of emlbryos and placentae in 
less numerous (9— 10) and mare numerous (13— 14) litters are given 
in the table. On average, the weight of emlbryos from  less and more 
numerous litters does not differ significantly, neither does the weight 
o f the placenta in these two groups. On the other hand the body 
weights of newborn individuals from  smaller litters differ to a highly

Table 1

Comparison of the weight (mg) of embryos and placentae and weight 
(mg) of newborn Wistar rats from litters of 9i— 10 and 13i— 14 young.

Litter size 9— 10 young 13—̂ 14 young

No. of litters
No. of embryos and placentae
Embryos
Mean wt. ±  SD
Min. —  Max.
Placentae 
Mean wt. ±  SD 
Min. —  Max.

No. of litters 
No. of newborn 
Mean wt. ±  SD 
Min. —  Max.

Embryos
7

69

1988.8 ±  162.8 
1430'— 2234

387.7 ±  42.5 
314— 482

Newborn
11

110
5441.1 ±  403.0 

4590— 6250

10
130

2042.8 ±  266.0 
159S— 2464

394.0 ±  53.9 
284— 530

7
94

5068.2 ±  645.8 
2800^— 6380

significant degree from  the weight of newborn individuals from  larger 
litters. Value t =  4.880, p =  0.001, N=:=202.

4. DISCUSSION

The results presented here indicate that differences in the weight 
o f young rats, depending on litter-size, described by a large number 
of authors ( G a t e s ,  1925; M c L a r e n ,  1965), arise during the final 
period of gestation ¡prior to birth. The development of the em bryo 
between the 20th day and birth (22nd day) is distinguished by a sudden 
increase in mass: an increase o f about 170% in two days. According 
to the haemodynamic theory of H e a l y  et al. (1960) and M c L a r e n  
& M i c h i e  (1960b), the amount of nutritive substances available for 
the em bryo’s growth depends both on the mother's blood pressure at 
which blood reaches the placenta, and on the size of the placenta, and 
in turn the size o f placenta depends on the m other’s blood pressure.
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The greater is the number o f placentae, the lower is  the m other’s 
blood pressure, while the lower the blood pressure, the poorer the 
em bryo’s nutrition. In the light of this theory it would appear obvious 
that during the time of rapid increase in the em bryo’s mass the amount 
of nutritive substances supplied to the embryo from  m other’s blood 
is of prime importance. The larger the number of embryos the smaller 
the increase in their body weight. In addition, according to M c L a r e n  
(1965), a mechanical factor may also effect the size o f embryos: the 
more embryos there are in the uterine horn, the greater the mechanical 
pressure exerted by its walls on the embryos. This factor may also act 
more effectively  at the time of intensive increase in the em bryo’s mass.

M c L a r e n  (1965), in examining the body weight of 17.5-day old 
mice emhryos, found a slight difference in weight between less and 
more numerous litters. These studies were, however, made 24 hours 
before birth, and the difference for one line of mice examined1 was 
not statistically significant. A  highly significant difference in the weight 
of young mice depending on their number in a litter did not occur 
until the time of birth, and therefore these data agree with the 
observations presented here.

It seems acceptable that difference in body weight depending on 
litter size occurs only in the last few  days of intensive body growth 
before birth.
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