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Introduction
The aim of this project was to investigate a husbandry
protocol to reduce the pre-wean loss of an inbred,
congenic strain of rats. The offspring of this
established colony were backcrossed to WKY females
in order to produce the required genotype. A failure to
thrive was observed when the pups reached 2 to 3
weeks of age. It was observed that the pups who
survived to weaning age exhibited stunted growth
ranging from 14 to 25g.

Following careful observation of subsequent litters it
became apparent that the mother rat’s lactation was

either reduced or non-existent when the pups reached
approximately 2 weeks of age. The pups were not
mature enough to eat solids and they quickly lost
weight and became dehydrated with a large number of
pups dying before they reached weaning age.

The table shows some information relating to the
affected litters before the study began.

Method
All of the rats in this colony are fed on Special Diets
Services (SDS) RM3 expanded diet and were initially
housed in Tecniplast U1500 cages and later moved
into Tecniplast Double Decker cages (this change had
no influence on the results of this study).

10 monogamous breeding pairs were set up for the
study and 40 litters were observed. Each new litter was
monitored closely from birth and the individual pups
were weighed twice per week until they reached 3
weeks of age. Some of these breeding cages were
provided with supplement diets from birth to the pups
reaching 3 weeks of age. The supplements provided
were:

Lactol
Made by Beaphar, Lactol is a vitamin fortified milk
powder that is used as a milk replacement formula for
puppies and kittens, in addition it acts as a dietary
supplement for lactating dogs and cats. Lactol has a
typical analysis of 24% crude protein, 5% oil, 3% ash
and 2% fibre.
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Year #Litters #Pups #Lost Pre wean Average
born born pre loss% litter

weaning size

2003 55 476 53 11% 8.6

2004 96 571 74 13% 5.9

2005 72 371 74 20% 5.1

2006 46 183 48 26% 3.9

2007 29 171 25 15% 5.8

2008 45 303 64 21% 6.7

2009 31 222 28 13% 7.1

2010 42 286 50 17% 6.8

Table 1. Historical breeding data.
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The five C’s
Commitment – To the animals that are in your care 24
hours a day, 365 days a year and ensuring they have
the highest quality of care throughout their lifetime. The
key commitment of animal technicians is guaranteeing
that all animals within the facility have their appropriate

welfare and health needs met, whether it is something
as simple as ensuring that animals have the
appropriate food for their life or physiological state or
more complex needs such as ensuring that an animal
is given the correct and most appropriate analgesia
and anaesthetics when used for surgical procedures.
Confirming each and every animal is checked a
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The Animals in Science Education Trust (AS-ET) is a charity registered under UK Charity law
with the objective of advancing education and promoting excellence in the care and welfare
of animals used in science.

The essays included in this issue were amongst those submitted for the second AS-ET
Bursary competition to attend IAT Congress 2017. The intention of the bursary is to
encourage junior animal technical staff to extend their knowledge and experience by
attending the largest animal technology meeting in the UK. More information including
details of how you can support AS-ET can be found at http://www.animalsinscience
educationtrust.org.uk/

Applications were invited from animal technical staff based in the UK or the Republic of
Ireland who were awarded the IAT Level 2 Diploma in Laboratory Animal Science and
Technology in 2014, 2015 or 2016. The successful applicant is selected on the basis of a
1000 word essay on a prescribed subject. The 2016 subject was:

APRIL latest:Animal Technology and Welfare 24/9/20  07:28  Page 57

Institute of
Animal Technology

Animal Technology and Welfare        December 2020



235

August 2020 Animal Technology and WelfareAugust 2020 Animal Technology and WelfareRat litters in trouble – can they be helped?Andrew Blake Tribute Award

44

Powdered RM3
This is a finely ground version of an expanded pellet
produced by SDS for breeding rodents and has a typical
analysis of 22.4% crude protein, 4.2% crude fat, 7%
ash and 4.2% fibre.

The first litter of each pair received no supplementary
feeds unless it became apparent that they were not
going to thrive without further intervention in which
case they were given RM3 mash daily (made up as
below) until their condition improved.

When subsequent litters were born the parents were
offered one of 3 supplemental feeds daily until their
pups were weaned.

These supplemental feeds were given in small ceramic
hamster dishes as follows:

RM3 Mash
Each pair were given a dish of mash made up of 30ml
powdered RM3 to 60ml of water. Fresh mash was
made each day.

Lactol Formula
Each pair were given a dish of formula made up of 30ml
lactol powder to 60ml of water. Fresh formula was
made daily.

Finally all supplementary feeding was stopped and the breeding pair temporarily separated once the female
was pregnant to prevent post-partum mating. The
purpose of this was to determine whether rearing a
litter whilst being pregnant was impairing the female’s
ability to feed her young.

Results
The following graphs show the growth rate of individual
pups (the key to the left of each graph shows the
number of the pup and the colour it is represented by).
Each chart shows the results from different trials.

� the average weight at weaning was 28g
� 79% of pups survived past weaning age

Figure 1. R47A backcross female with litter at 2 to 3
weeks of age showing limited milk production.

Figure 2. Congenic R47A female showing obvious
lactation with a litter at 2 to 3 weeks of age.

Figure 3. This image shows the difference in size
between an R47A backcross pup (on the left) and a
Congenic R47A at 20 days old.

Figure 4. Once their eyes opened the pups quickly
learnt from their parents where to find food.

Figure 5. Growth rates – no supplements given.
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� all pups showed a loss of weight or maintained the
same bodyweight between 1.5 and 3 weeks of age

� all pups gained weight after weaning
� the average weight at 3 weeks of age was 25g
� 67% of pups born survived past weaning age
� the majority of pups lost weight or stopped gaining

weight between 1.5 and 3 weeks of age
� all pups gained weight after weaning
� the average weight at weaning age was 31g
� 76% of pups born survived past weaning age

Year #Litters #Pups #Lost Pre wean Average
born born pre loss% litter

weaning size

2011 36 368 34 13% 7.4

2012 18 110 12 11% 6.1

2013 36 309 29 9% 8.5

2014 24 184 1 0.5 7.6

2015 18 158 10 6% 8.7

Table 2. Current breeding data.

Figure 6. Growth rates – Lactol Formula
supplementation.

Figure 7. Growth rates – RM3 mash supplementation.

Figure 8. Growth rates – male removed before litter
born.

� the majority of pups lost weight or stayed at the
same weight between 1.5 and 3 weeks of age

� all pups gained weight after weaning
� average weight at weaning 40g
� 100% of pups survived past weaning age
� 1 pup lost weight between 2.5 and 3 weeks of age,

all others gained weight consistently up to and past
weaning age

Conclusion
– Providing RM3 mash improved the average wean

weight of the offspring.
– Offering lactol formula had little influence on the

wean weight of the pups.
– Giving supplementary food/milk did not improve the

survival rate of the pups.

Removing the male prior to the female giving birth was
the only method that had a positive effect on the
females ability to provide a constant supply of milk for
their pups and as a result the offspring were all healthy
and a good weight at weaning age.

These results indicate that the best way to produce
healthy litters from this strain is to remove the male
once pregnancy has been confirmed. This would
provide healthier research models for the studies these
animals have been produced for.

Offspring produced in this manner could go on to
produce better litters in the future.

Separating the pair once pregnancy is confirmed also
benefits the female as it allows her time to recover
before having another litter. It was observed that some
of the females in this colony lost weight whist rearing
their litters resulting in them being unable to sustain
the following litter for more than a few days.

This study was designed specifically for this strain of
rats to try to find a solution to the problems that were
observed.
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I am pleased to say that since the completion of this
study the researchers looking after the colony agreed
(after some discussion) to separate the females once
pregnancy was confirmed. We started separating the
females in 2012 and although there is still a slight drop
in weight during the pups transition from milk on to
solids have seen further reduction in the pre-wean loss
as can be seen in the chart below. The slightly higher
loss for this year was due to a single litter of 11 pups
which failed to thrive resulting in only 2 making it to
weaning age.

In addition to the reduction in the number of pups being
lost pre-weaning there has also been an improvement
with regards the weight of the pups being produced. As
can be seen in the following chart. Although there is still
a dip in weight when the pups reach around 2 weeks of
age the recovery time is much faster with the pups only
needing to receive RM3 Mash supplementary feeds for
2 to 3 days whereas initially they would have required
the mash for at least a week if not longer.
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Figure 9. Previous litter weights compared with 2015
weights.
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