GENETICAL AND MATERNAL FACTORS INFLUENCING ON GROWTH
OF LABORATORY MICE

Facteurs genetiques et maternels ayant influence sur le croisement
de la souris de laboratoire

Factores geneticos y maternales que ejercen influencia sobre
el crecimiento del raton de laboratorio

T. SLAWINSKI *

In the purpose of determining the extention of direct and maternal influences
on mice body weight during the growth period and of the genetic interrelationship
several experiments have been made.

This paper contain only a part of experimental results which are concerned
with effects of selection on weaning body weight. At 3 weeks of age mice body
weight is highly related on maternal influence, but simultaneously it is the time
when some other factors influencing this feature start to play a role. This
factors are genetical as well as environmental. This is so because the offsprings
at the weaning have to be able to live outside the mother environment.

Material and methods

Selection experiment was preceded by creation of base population. This popu-
lation was made by reciprocal crossing of four inbred strains of mice: A/St,
C57BL/6Jn, BALB/c, and BN/a from PAN Experimental Center in Lomna-Las.

After six generations randomly mated with avoidance of inbreeding, two way
selection on weaning body weight have started from the base population.

Inside both selected lines H (high) and L (low) 30 pairs of mice born in the
first litter in each generation were randomly mated with avoidance of inbreeding.
At three days of age litters were normalized up to six. | male and female with
the most deviating body weight from the mean for whole litter were selected
from each litter for mating. Inside the control line O (outbred) 100 pairs were
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TABLE 1

Direct and correlated effects of selection on body weight at 21 days
OF AGE (GRAMS)

Age (days)
3 2 2 L2 5%
Body weight at genera-
tion &
Hline ... 167 +003 609+ 013 897+ 017 1962+026 2014 + 05
Lline .o 10+004 620+012 87+ 14 189 + 024 2069 + 016
Body weight at genera-
tion 10
Hline .................... 184 004 677+ 014 1064+ 021 2326 + 00 2593 + 006
Lline ..coooovovvennnnn. 168+ 0B 5284010 78+ 015 1910 + 024 2137 + 027
Cumulated Response (RQ). 016 14 282 416 45
Cumulated Selection dif-
ferential (Sj .....cccveene 062 284 6.9 751 59
0001 01817 013385 02430 04639
Realized heritability (hR.
0175 02075 011A 04377 02729
Intestinal fat weight at
generation 11 (g/1 g body
weight):
Hline....cooooennen. 00175
Lline ..coooovinvinnnn. 001%
Intestinal fat weight at
generation 10 (g/1 g bo-
dy weight):
Hline .....oooeerinen. 001%5
Lline .o, 0.0240

TABLE 2
Mean values and standard erors of body weight and intestinal fat weight of mice born and nursed
in selected and control lines
H - line N -216 O-line N-210 L-line N-22
own fostered own fostered own fostered

Body weight at days:

1%5+002 189+00L 18 +002 18+001 18%+002 19+ 001
662+ 006 648+00 628 +0J6 644+004 602+006 619 +003
870 + 014 848+ 005 823 +013 845+ 004 817 £+012 823 +005
1951 + 019 1847+ 017 1804 +017 1819+ 014 1756 +016 179 +014
2131 + 021 2052+ 019 2000 017 2018+ 016 1938 +017 1991 +017
Intestinal fat weight at 42

days of age .....cccceee.. 045 + 001 040+ 001 039 +001L 040+ 001 036 +00L 038 +00L

H = Line selected on high body weight at 21 days of age.
O = Qutbred, control line.

L = Line selected on low body weight at 21 days of age.
N = Number of animals born each line.
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drawn by a lot from 40 litters in each generation and were randomly mated with
avoidance of inbreeding.

Mice were individually weighted in 3, 12, 21, 42 and 56 days of age. At 42 days
of age 20 offsprings were drawn by lot from all litters for each line (H, L, O;
10 males, 10 females) and the estimation of intestinal fat has been made.

After 8 generation, experimental material was obtained from second litters.
This at 56 days of age were mated inside each line (H, L, O) in poligamy (1 male x
3 females) with avoidance of inbreeding. Offsprings obtained from this mating
at 3 days of age were separated according to a specific plan. For each dam has
been left only 2 her own offsprings and the rest has been divided between females
of 2 other lines which has delivered the same day.

Typical reciprocal cross-fostering groups has not been established and number
of offsprings within each line was different (table 2).

Statistical analysis has been made for 648 animals obtained from 108 litters
normalized up to 6 offsprings. This litters were after 63 sires and 3 lines (H, L, O).

Results

Direct and correlated effects of selection of 10 generation sare shown in
table 1 Cummulated selection response (Rc) and cummulated selection differen-
tial (Sc) were estimated from differences between H and L lines only for 6 ani-
mals litters. Selection differential within any generation and any line was calcu-
lated as a mean of all deviations within a litters only, for this animals which gave
birth the offspring as a next generation.

Realized heritability hR has been estimated as a regression of commulated
selection response on cummulated selection differential. Maximal cummulated
selection differentiel was obtained for the age in which selection has been made,
it means for 21 days of age. Correlated selection differential is diminishing with
the distance of weaning time and respectively is: for 3 days of age, —42 %; 12
days, -60%; 21 days, -95%; 42 days, -43%; and for 56 days, —30% of
average body weight of animals from control line (O).

It has been found that realized heritability has a growing tendency with age.
An increase of interestinal fat calculated on 1 g of body weight according to
increase of animal body weight with comparison of two lines (H and L) has not
been found.

Mice of line L in 10th generation has occured to be more fatty than mice
of line H.

Average body weight and amount of intestinal fat of mice of 8th generation
according to method of fostering and age are shown in tables 2 and 3. There
also shown components of mean square for examining factors according to the
source of variance.

Analisis of variance has been calculated according to method RO (oktaba, W,
1965; Applicationes mathematicae, v. VIII, 127-142). With this method negative
components are eliminated from the model. In the table 3 values of variance
components eliminated from the model are given as O.

Genetic differentiation of selecting lines has occured after 8 generations of
selection and it was observed in body weight as well as in amount of intestinal
fat. The greatest diferences beetwen lines has been observed at 35 days of age.
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TABLE 3

Components of variance of body weights and components or variance of intestinal fat

ON OU AN

Source
Genetical lines (L) .......
lines (F) .......

Fostering
LXF
Sires within genetical line
(SwlL)
Fx (SwL)
Dams within Sire within
genetical (Dw Sw L) line.
Fx (DwSwL)

df.

2
2
4
5

85 B

00025
0.0000

0.0062
0.0000

0039
00164

0024
00844

%

26
000
000

735
000

2A
1943

212

@

0030
0004
00204

00713
0.0000

00343
04861

01786
08321

Body weights at days of age

2

%

433
065
245

857
000

412
812

2146
10000

a2

0155
00817
0.0000

0.0000
0.0000

2642
058M

03419
3882

2

%

3%
212
000

0.00
000

69.83
1524
886

@

09414
0.0000
0055

09450
0.0000

0.0000
0.0000

58208
7.7622

weight

b

%0
1213
072

1217
0.00

000
000

7498
10000

at

0.7509
0.0000

23133
0.0000

0.0000
0.0000

129676
160018

42 days of

%0
467
000

1475
0.00

0.00
000

8058

age in grams

Intestinal fat

weight
02 %
00014 434
0.0000 000
0.0000 000
00041 1419
0.0000 000
0.0000 000
0.0015 519
0219  7B78

00289 10000



Differences between lines in postnatal as well as interaction between direct and
maternal effects of lines has not been observed. Genetic covariance of body weight
between sire half-sib has shown a growing tendency according to the age with
exception of body weight at 21 days of age when there was no possibility to
determine it.

It has not been also stated the interaction between direct genetic affect deter-
mined from covariance between sire half-sib and postnatal maternal effect of line.

A significant and high influence of dams within sires and within lines on mice
body weight during suckling period it has been observed. It was also high interac-
tion between maternal effect and postnatal effect of line, especially at 12 days of
age. It means that own offspring is much better fostered by mother than offspring
given her to rear.

The absence of influence of dams within sires and within lines on body weight
and amount of intestinal fat during after weaning period may be is given by
negative genetic correlation between direct and maternal effect in that period
of time.

SUMMARY

Analysis of direct and correlated effects of two way within family selection
on weaning body weight (at 21 days) of laboratory mice during 10 generations
was made.

Realized heritability of body weight h2 at age of 3, 12, 21, 42 and 56 days are
respectively 0.02, 0.18, 0.14 and 0.46.

After 8 generations of selection it has been stated high prenatal maternal
effect, high interaction between prenatal maternal effect and postnatal effect of
line according to preweaning body weight.

RESUME

Dans cette etude on a analyse les effets directs et correles de l'intrafamiliale
selection dans deux directions opposees de souris de laboratoire. La selection etait
effectuee pour le poids vif a 21 jours, au sevrage, pendant dix generations.

Coefficients d’heritabilite reelle (hA/ sont suivants: a 3 jours, —0,02; 12 jours,
—0,18; 21 jours, —0,14; 42 jours, —0,24; 56 jours, — 046. Apres 8 generations selec-
tionnees nous avons constate l'important effet maternel prenatal et Tinteraction
entre cet effet et postnatal effet de lignees sur le poids vif avant sevrage.

RESUMEN

Se analizan los efectos directos y correlacionados de la seleccion intrafamiliar
en dos direcciones opuestas, en ratones de laboratorio. La seleccion fue efectuaaa
para el peso vivo a los 21 dfas, al destete, durante diez generaciones.

Los coeficientes de heredabilidad real (h&B son los siguientes: a los tres dias,
— 0,02, 12 dias, —0,18; 21 dias, —0,14; 42 dias, —0,24; 56 dias, — 0,46. Al cabo
de ocho generaciones en seleccion, los autores han comprobado el importante
efecto materno prenatal y la interaccion entre este efecto y el postnatal de las
camadas sobre el peso vivo antes del destete.
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