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E宜ectsof the Age of Pups and the N umber of 

Days after Delivery on Retrieving in Mice 

By Motokazu YOSHIDA 

Laboratory of Animal Breeding， Fac. Agric.， Shinshu Univ. 

Introduction 

Several studies with rat and mouse have shown that retrieving behaviour， as well as 

other maternal behaviours， is induced by the stimulus from pups and further is stimu-

lated more strongly by younger aged pups and smaller litter size.I-8) In most of these 

studies， however， the maternal behaviour observed on certain day after birth should be 

also related to the number of days after delivery， since the age of foster mother is 

advanced together with that of pUpS. 

In recent years， the procedure of cross-foster or foster nursing has been used for the 

approach to the analysis of maternal effect and maternal behaviour in rat and mouse.9-13) 

It is di伍cultin these studies to distinguish between the e妊ectof the age of pUpS on the 

maternal behaviour and that of the age of foster mother， because the age of pUpS is 

advanced with that of foster mother after fostering. 

The continuous cross-foster nursing would become a new analyzing method for 

maternal behaviour， because it is possible to separate the combined e旺ectsof ages of 

pups and foster mother on the behaviour. The purpose of the present study was to 

determinC3 whether maternal retrieving was affected by the age of pUpS or by the number 

ofdays after delivery， using the procedure of the continuous cross-foster nursing. 

Materials and Methods 

The animals used were virgin female CF 1 mice of full-sib mating for 10 generations 

in the laboratory. More than 35 females were divided into 7 groups. Each group 

consisted of at least 5 females which showed vaginal proestus on the same day. In order 

to obtain五vedeliveries on alternate days during 14 days， females of each group were 

mated every other day. Denenberg et al. 9) reported that the survival rate in foster 

nursing experiment was not reduced if the new pUpS remained with their natural mother 

for 12 hr before fostering. Therefore， all new pups had remained with their natural 

mothers for 24 hr before cross-foster nursing in this study. On the next day after birth， 

(1 day after delivery) all pups which were born on the same day were pooled and then 

randomized. Eight pups， four ofeach sex， were immediately returned to each foster mother. 
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Fig.1. The procedure of continuous cross-foster nursing. 
Three groups of foster mother， reared 1-2， 7-8 and 13-14 day old pups repea-
tedly from 1 to 14days after delivery， were used in the present study. 
Each group of foster mother consisted of 5 foster mothers which delivered 
pups on the same day. 
帯 indicated1-2 day old pups which were born from a mother of No. 4 group 
and that were reared by a mother of No.1 group of 7-8 days after delivery. 
制 indicated13-14 day old pups which were born from a mother of No. 4 
group and that were reared by a mother of No. 7 group of 7-8 days after 
delivery. 

The procedure of continuous cross-foster nursing， shown in Fig.1， was designed 

primarily to investigate the effect of suckling stimuli of pups on the lactation performance 

in CF 1 mice. The experimental procedure involved seven foster mother's groups in 

which each mother reared only one of 1-2， 3-4， 5-6， 7-8， 9-10， 11-12 and 13-14 day 

old pups repeatedly from 1 to 14 days after delivery. 

Pups born from mothers of No.1 group were fostered to their mothers， 1-2 days 

after delivery， from 1 to 2 days after birth. Then they were given to mothers of No.2 

group， 1-2 days after delivery， from 3 to 4 days after birth. But at that times 

mothers of No.2 group reared their 1 day old pups. Therefore their pups and pups 

of No. 1 group were Gross fostered to mothers of No. 1 group and to those of No. 2 

group respectively. On 13 and 14 days after birth， pups borh from mothers of No.1 

group were fostered to mothers of No. 7 group of 1ー2days after delivery. Thus these 

pups were reared always only by foster mothers of 1-2 days after delivery during 14 

days after birth. 

On the other hand， mothers of No.1 group reared 1-2 day old their pups from 1 

to 2 days after delivery. They reared again 1-2 day old pups which were born from 

mothers of No.2 group from 3 to 4 days after de1ivery. Thus they reared only 1-2 day 

old pups repeatedly over the period of 14 days after delivery. Three groups of foster 



mothers which reared 1-2， 7-8 and 13-14 days old pups were derived from the experi-

mental inaterials mentioned above and were used for the present study. 

All animals were housed individually in 30 x 20 x 15 cm of metal cage and fed OE-2 

pellets (Nihon CLEA Inc.， Tokyo) and water ad lib. They were kept in the room 

maintained at the temperature of 20ー250Cunder 12-hrs light-dark cycle. 

The retrieving test was performed as follows. First the mother was gently removed 

from the cage and placed in a retaining cage at 2 minutes before the test. Secondly pups 

were removed from the nest and scattered about the place of 15 cm distant from the nest 

at 30 seconds before the test. The test started at 16:00 hr when the mother was gently 

returned to the empty nest. The number of seconds w hich a mother took .to retrieve 

each pup to the nest were recorded. The latency and duration of retrieving were calcu-

lated from it. The maximum time allowed for the test was 10 minutes. Although the 

test was carried out daily during 14 days after delivery， the average values of two con-

secutive days， i. e. 1 and 2， 3 and 4， ....， 13 and 14 days after delivery， were estimated. 

They were transformed to log units for statistical. treatments. 
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Results and Discussion 

The mean latency of retrieving in foster mothers reared 1-2， 7-8 and 13-14 day 

old pups for 14 days after . delivery is shown in Fig. 2. One and two mothers reared 

13-14 day old pups did not begin to retrieve， within 10 minutes， any pup on 4 and 
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Fig. 2. The mean latency of retrieving in foster mothers reared 
1-2 (0一一0).7-8 (・一一・)and 13-14 (ム…ム)day old pups 
for 14 days after derlivery. 
Vertical bars indicated S. E. 
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2 days after delivery respectively. The mean latency in foster mothers of the五rst2 

days after delivery was longer than those of 4 days and over in al1 groups (p<. 05). 

The result was in agreement with that shown by Smith and Berkson8) and probably 

demonstrated from no experience of retrieving in primiparous mothers. 

Therefore the analysis of variance， given in Table 1，wasapplied to the data of 6~ 

14 days after delivery in three. groups in order to examine thee妊ectsof the age of 

pups and the number of days after delivery on the latency of retrieving. The results 

indicated that the di妊erencein the latency of retrieving among the age of pupswas 

significant (p< .01) but thatamong the number of days after delivery was not 

significant. Conseqently the difference in mean latency between groups was tested. The 

result showed that the mean latency of the mother reared 13~14 day old pups was 

longer signi:fi.cantly than those of mothers reared 1:""2 and 7-8 day old pups (p< .05)， as 

shown in Fig. 2. 
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Table 1. The analysis of variance showing e旺ectsof the age of pups 
and the number of days after delivery on the latency of 
retrieving. 
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Fig. 3. The mean .duration of retrieving in foster mothers reared 
ト.2(0一一0)，7-8(・--・)and 13-14 (ム…ム)day old pups 
for 14 days after delivery. 
Vertical bars indicated S. E. 
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Smith and Berkson8) reported that there was no difference in the latency of retrieving 

over the age of pups in rat. The discrepancy of the results between the report and the 

presnt study might be attributable to differences in the procedures of fostering or the 

animals used. 

Fig.3 shows the mean duration of retrieving in foster mothers reared 1-2， 7-8 

and 13-14 day old pups for 14 days after delivery. In the foster mother which reared 

lー2day old pups， the mean duration of retrieving on 2 daye after delivery was longer 

than that on another days (P< O. 5). This was also likely due to no experience of the 

retrieving in the mother as described above. Furthermore， as mentioned previously， any 

mother reared 13-14 day old pups did not begin to retrieve within 10 minutes on 2 

days and 4 days after delivery. 

Table 2. The analysis of variance showing effects of the age of 
pups and the number of days after delivery on the duration 
of retrieving. 

Source d.f. Mean Squares 

Age of pups 2 74.0*普

No. of days afer delivery 4 5.0 

Interaction 8 L9 

Error 60 3.4 

州 P< .01 

Therefore the analysis of variance， given in Table 2， was applied to the data of 6-

14 days after delivery in all groups in order to examine the effects of the age of pups 

and the number of days after delivery on the duration of retrieving. The result indicated 

that the difference in the duration of retrieving among the age of pups was significant 

(P < . 01) but that among the number of days after delivery was not significant. The 

test of the di妊erencein the mean duration of retrieving among three groups showed that 

there were significan t di妊erencesin the mean durations between each two groups (P < 
.05); the mother reared 13-14 day old pups spent signi五cantlymore time in retrieving 

all pups than did that reared 7-8 day old pups and the latter spent signi五cantlymore 

time in retrieving than did that reared 1-2 day old pups. The mean duration of 

retrieving of the mother reared 13-14 day old pups was about two times longer of 1-2 

day old pups over the period. 

These results in the latency and duration of retrieving confirmed that retrieving 

behaviour in mice was a旺ectedby the age of pups ~nd was also stimulated more strongly 

by younger pups over the period of 14 days after delivery. These五ndingswere similar to 

those of the previous reports essentially. However， the results showed that the number 

of days after delivery did little inf1uence upon the retrieving behaviour in each group of 
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foster mother except 2 days after delivery. 

The variance of the latency of retrieving was larger than that of the duration of 

retrieving， as shown in Fig.2 and 3. It could be considered from the fact that the time 

to begin retrieving was influenced by many environmental conditions， such as sight， noise 

and odorl4) and that the time to retrieve all pups could be scarcely influenced by them. 

The author observed in the same materials that there was no di妊erencein lactation per・

formance between the mothers which reared 1-2 day and 13-14 day old pups (unpublished). 

It was shown， however， in the present study that there was a signi五cantdi妊erencein 

retrieving behaviour between the mothers which reared 1-2 day and 13-14 day old pups. 

Although there was still no direct evidence in regard to the relationship between the 

lactation performance and the retrieving behaviour， it was probable to say that the 

retrieving behaviour could not be related directly to the lactation performance in mice. 

Summary 

E旺ectsof the age of pups and the number of days after delivery on retrieving 

behaviour were examined using the procedure of continuous cross-foster nursing. The 

procedure included the foster mother which reared either 1-2， 7-8， or 13-14 day old 

pups repeatedly from 1 to 14 days after delivery. Results obtanined were as follows. 

1) The difference in the latency of retrieving among the age of pups was significant but 

that among the number of days after delivery was not. The mean latency of retrieving 

of the mother reared 13-14 day old pups was longer than those of the mothers reared 

1-2 and 7-8 day old pups. 

2) The di妊erencein the duration of retrieving among the age of pups was signi五.cant

but that among the number of days after delivery was not. The mean duration of 

retrieving in the mother reared younger pups was shorter than that reared older pups. 

3) Mothers of 2 days after delivery was slower to begin retrieving than those of above 

4 days after delivery in all groups. 

4) The variance of the latency was larger than that of the duration of retrieving. The 

fact demonstrated that the time to begin retrieving was more influenced by many envir-

onmental conditions. 

5) It was concluded from these results that retrieving behaviour observed over the period of 

14 days after delivery， was e妊ectedby the age of pups and was stimulated more strongly 

by younger pups， independently with the age of the foster mother. 



Y oshida : Effects of the Age on Retrieving in Mice 59 

References 

1) SEITZ， P. F. D.， Psychosom Med 20 : 214-226. 1958. 

2) GROT A， L. J.， Physiol Behav 3 : 265-269. 1968. 

3) GROT A， L. J.， and R. ADER， Anim Behav 17 : 722-729. 1969. 

4) ADER， R.， and L. J. GROT A， Anim Behav 18 : 144-150. 1970. 

5) BARNETT， S. A.， and J. BURN， Reproduction and breeding techniques for laboratory 

animals (E. S. E. HAFEZ ed.) 182-183. Lea and Fediger. Phi1adelphia. 1970. 

6) PRIESTNALL， R.， Anim Behav 20 : 386-394. 1972. 

7) SMART， J. L.， and J. PREECE， Anim Behav 21 : 613-619.1973. 

8) SMITH， L.， and G. BERKSON， Anim Behav 21: 620-623. 1973. 

9) DENENDERG， V. H.， L. J. GROTA， and M. X. ZARROW， J Reprod Ferti1 5: 133-141. 

1963 

10) NOIROT， E.， Anim Behav 12: 442-445.1964. 

11) OLIVERIO， A.， M. SATTA， and D. BORET， Life Sci 7: 799-806. 1968. 

12) NAGAI， J.， Can J Animal Sci 49 : 349-357. 1969. 

13) GROT A，. L. J.， Anim Behav 21 : 78-82. 1973. 

14) HERRENKOHL. R.， and P. A. ROSENBERG， Physiol Behav 8 : 595-598. 1972. 



60 信州大学農学部紀要 第12巻2号(1976)

マウスの retrievingにおよぼす子の日令

および分娩後の母の日令の効果

吉田万

信州大学農学部家畜育種繁殖学教室

マウスの retrieving(連れ戻し〉行動が子の日令により決定されるのかそれとも母の分娩

後の日令によって決定されるのかを， 1""' 2 ，7 ""' 8， 13""'14日令の子のいずれかを分娩後

14日間常に晴育する母を作る連続的交換晴育法を用いて調べた。得られた結果は次の通りで

ある。

1) retrieving潜伏期においては母の分娩後の日令による差異はなく，子の日令において

差異が認められた。 13'"'"'14日令の子を育てた母は， 1'"'"' 2および7'""8日令の子を育てた母

よりも retrieving開始迄の潜伏時聞が長かった。

2) retrieving所要時間においても，母の分娩後の日令による差異はなく i子の日令によ

る差異が認められた。 13'"'"'14日令の子を育てた母は 7""'8日令の子を育てた母より retriev-

ingするのに長時間を要し，又7'"'"'8日令の子を育てた母は 1'"'"'2日令の子を育てた母より

も長時間を要した。

3) 分娩後2日令では，どの日令の子を育てた母においてもそれ以降より retrieving潜

伏期および所要時間ともに長時間を費やした。

4) retrievingの潜伏期および所要時間の分散を比較すると，潜伏期の方が常に大であり，

retrievingの行動を開始する迄の時間にはより多くの環境条件が関与しているのでなし、かと

思われたo

5) 以上の結果から，分娩後14日迄の聞で、はマウスの retrieving行動は，母の分娩後の日

令とは関係なく，子の日令によって決定され，若い日令の子の方が retrieving行動を母によ

くひきおこさせると結論した。
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