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GENETIC MONITORING OP MICE OUTBRED STOCK 
T. SLAWIlJSKI X

Brw: PGCI outbred stock of mice orginated from orossing 
four inbred strains /BALB/o, BIO, DBA/2, and BN/a /was establi
shed.

Preservation of genetic variation through generations 
is a very important problem of laboratory animal breeding.
In this experiment, variation of several quantitative and qua
litative traits have been observed over 4 generations since 
the outbred stock was obtained.

In table 1 life time productivity of dams is presented, 
depending on generation and age /12 days and 56 days of age/. 
Life time productivity is expressed as a sura of litter weights 
/1 - 4 litters/. The trait decreased from generation to gene
ration but, at the other side, the coefficients of variation 
grew from to 4**1 generations.

The whole outbred population of mice is devided on 11 
families, each consists of 2 sires and 4 dams and theirs off
spring. The breeding animals are mated according to the hanover 
system of inbreeding avoidance, so it is possible to estimate 
additive and environmental components of phenotypic variance 
for the trait under investigation,
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Table 1
Lifetime productivity of dames /Litter weight summarized by 4 
litters/ g.
1. Means /x/, coefficients of variation /v$/

Generation Number
of
dams X v£

56 days 
x v?i

1 44 182,76 16 648,61 15
2 42 1 3 5 , 1 0 30 456,02 32
3 43 133,24 27 473,02 36
4 39 105,46 41 365,66 43

2. Variance components

Source of variance 12 days 56 days
Sires 67,52 2660,79
Error 1209,57 18484,68
Total 1277,09 21145,4?

3. Genetic and environmental components of phenotypic variance

Source of variance 12 days 56 days

Additive 270,07 /2 1%/ 10643,16 /50£/
Environmental 1007,02 /79#/ 10502,31 /50£/
Phenotypio 1277,02 /100#/ 2 1 1 4 5 , 4 7 /ioo£/
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Table 2
Body weights /g/ and litter size, heritabilities /h / maternal

o 2effects /c / and environmental effects /e / for the mioe cross- 
fostered and normaly reared by mothers.

Trait s** n X s~X
Born
h2
h

pups
,2 - 2 6 C 1

Nursed
2

c2

pups
2

9

Cross - fostered
12-day bw 536 5,17 0,06 0,50 0,50 - 0,71 0,29
56-day bw 0 0 21,11 0,15 0,35 0,65 - 0,00 1,00

Reared by mother
12-day bw 988 5,73 0,08 0,11 0,09 0,80 - -
56-day bw 918 20,98 0 , 1 8 0,3*1 0,57 0,09 - -
L.size ab. 163 30 ,b6 0,53 0,07 0,93X
L.size aw. 163 27,59 0,^8 -0,08 1,00K

x - obtained from full-sib covariance
xx - bw - body weight, L.size ab. - litter size after birth 

/sum of *1 litters/, L.size aw. - litter size after 
weaning /sum of 4 litters/

2c1 - postnatal maternal effect as a difference between full-sib 
and half-sib covariance, devided by phenotypic variance.

oc* - postnatal maternal effect estimated from betwenn foster 
females component of variance.
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The heritability Ojf the life time productivity is equal to
2 2h = 0,21 and h = 0, 50 in 12 and 56 days of age respectively.

In table 2 there are presented results from the cross- 
fostering experiment conducted on animals from the outbred stock. 
In this experiment one female nursed abput 8 pups, each from dif
ferent dam, and one dam had a litter consisted of about 8 pups, 
each nursed by the other female.

Heritability of 12-day body weight estimated from full-sib 
covariance of cross-fostered pups is higher that one estimated 
from half-sib covariance of youngs reared by mother.

Heritability of 56-day body weight estimated from full-sib 
covariance of cross-fostered pups has the same magnitude, as 
this estimated from half sib covariance normaly reared pups. 
Theese comparisons show, that prenatal maternal environment in
fluences 12 day body weight much more, than 56-day body weight 
and farther that dominance component of variance does not effect 
the individual body weight in mice.

Postnatal maternal variance of 12-day body weight contains 
70fo of phenotypic variance, but at the age of 56 days postnatal 
maternal variance is equal to zero.

Heritabilities of litter size after birth and after weaning 
are both very low and not significant.

In table 3 there are displayed gene frequencies, which were 
using as a genetic markers /loci H-2, Es, and Hbb/
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Table 3
Gene frequencies

Generations
d

H-2
bp b

Es
b a S

Hbb
d

1
Exp. 0,50 ,0,25 0,25 0,75 0,25 0,50 0,50
Obs. 0,45 0,25 0,30 0,75 0,25 0,45 0,55n=30
Diff. 0,05 0 -0,05 0 0 0,05 -0,05

Exp. 0,50 0,25 0 , 2 5 ^ J>»75 0,25 0,50 0,50
2 Obs. 0,50 0,25 ~P,25 0,75 0,25 0,46 0,54

n=55 Diff. 0 0 0 0 0 0,04 -0,04

Exp. 0,50 0,25 0,25 0,75 0,25 0,50 0,50
3 Obs. 0,52 0,19 0,29 0,67 0,33 0,45 0,55

n=57 Diff -0,02 0,06 -0,0k 0,08 -0,08 0,05 -0,05

Exp. 0,50 0,25 0,25 0,75 0,25 0,50 0,50
4 Obs. 0,49 0 , 1 6 0 ,3 5 0,72 0,28 0,47 0,53

n=57 Diff 0 ,0 1 0,09 -0 , 1 0 0,03 -0 ,0 3 0,03 -0,03
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There is only one desagreement between expected and observed
"tilgene frequencies in H-2 complex /3 and k generations/.

SUMMARY

Brw: PGCJ outbred stock of mice has been tested since 
1st to kth genetrations.

Quantitative traits were described by means, coeffioientts
Oof variation heritabilities /h / and envirromental part of 

phenotypic variance /c /,
Some differences between heritability estimatiouns were 

discussed.
Qualitatize traits were characterized by gens frequency.

R E S U M E N

Una cepa de ratones PGCJ, reproducidos en libertad, se 
investigado de la primera a la cuarta generacidn. Se describen los a 

teres cuantitativos a travds de la media, coeficiente de variacidn, he 
lidad (h^) y parte ambiental de la varianza fenotfpica (c

Se discuten algunas estimaciones en cuanto a diferencj 
en la heredabilidad. Los caracteres cuantitativos se caracterizan por 
cuencia gdnica.
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