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Many rat  owners are enthusiast ic advocates for  their  favori te -  but  of ten highly 
st igmatized -  pets .  The idea of  beginning to breed to produce high-qual i ty  pets  to 
help spread the good word of  their  loved pet  begins to take seed,  but  where should 
they begin? Breeding rats  can be an extremely rewarding experience,  or  i t  may result 
in  f rustrat ion and fai lure.  Preparat ion is  key.

The intent ion of  th is  guide is  to provide you with information valuable to:
•  Aspir ing rat  breeders
•  Beginner rat  breeders
•  Curious pet  parents . 

Whi le this  guide is  avai lable to experienced rat  breeders,  i t ’s  my hope that  the 
information held within this  guide would be redundant by that  point  in  their  hobby. 
This  guide is  not  meant nor designed to be an al l- inclusive guide,  but  instead a 
jumping off  point  f rom the most  common quest ions poised by aspir ing or  novice 
breeders,  e i ther  located or  fol lowing ethics popular  in  the U.S.  pet  rat  fancy. 

Poor breeding pract ices have tremendously  damaging effects on rats,  and on the 
wel l-being of  owners.  The results  of  poor breeding pract ices may lead to a l i fet ime 
of  distress,  through poor health and poor overal l  temperament as pets,  result ing 
in  an unt imely death,  abandonment or  rel inquishment.  Breeders have an ethical 
responsibi l i ty  to ensure rats  they ’ve produced have the opportunity  to l ive a healthy 
and ful f i l l ing l i fe .

Rats deserve to have a good qual i ty  of  l i fe  regardless of  use,  feeder or  pet,  and any 
breeder should do everything in  their  power to act  sensibly  and with compassion to 
care for  the l ives they ’ve produced.  I t  is  u l t imately  the duty of  the aspir ing breeder to 
ensure they are wel l-educated and prepared to care for  rats  and their  l i t ters  pr ior  to 
making their  f i rst  pair ing. 
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•  The average l i fe span for  a 
domest icated rat  is  2 to 3 years.

•  Contrary to popular  bel ief, 
fancy rats  are terrestr ial/
fossorial ,  and prefer  f loor space 
vs vert ical  cl imbing space.  
Their  arboreal  cousins are the 
black rat.

•  The average s ize for  a standard 
rat  is  anywhere between 150-
500g,  but  i t ’s  not  uncommon for 
bucks to be even larger.  Bucks 
tend to be larger than does. 

•  D warf  rats  result  f rom a 
recessive gene that  causes 
stunted growth due to missing 
growth hormones,  and are not 
just  exceptional ly  
smal l  standards.

•  A rat ’s  f ront  teeth cont inual ly 
grow throughout their  l ives, 
but  are ground down through 
eat ing,  chewing,  and bruxing 
behaviors .  Rats  do not  need 
special  chews to gr ind down 
their  teeth,  s ince they can 
handle i t  themselves by bruxing 
or  teeth gr inding. 

•  Rats  are social  animals,  and 
should always be kept  in  a 
minimum of two same-sex cage 
mates unless neutered. 

•  They are opportunist ic 
omnivores,  and can tolerate 
a var iety  of  foods.  However, 
the bulk  of  their  diet  should 
be made up of  a high-qual i ty, 
balanced lab block. 

•  Al l  rats  are the same species 
or  breed.  The dif ferent  colors, 
coat types,  or  other popular 
var iat ions are known  
as var iet ies. 

•  Rats  are crepuscular,  which 
means they are the most  act ive 
dur ing dawn and dusk t imes, 
with var ied act iv i ty  dur ing the 
night.  Most  of  the t ime,  rats 
s leep dur ing the day. 

•  Tumor growth in  rats  is 
caused both by genetics and 
environmental  causes.  Two 
such causes are high sugar 
consumption,  and l ight  dur ing 
dark per iods of  the circadian 
cycle (Roberts  et  al . ,  2022) .

L u v t i n y t o e s  /  S h u t t e r s t o c k . c o m
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About the 
Norway Rat
THE BEGINNING
Norway rats  (Rattus norvegicus) ,  a lso known as brown rats,  were or iginal ly 
nat ive to northern China,  but  due to their  adaptable nature,  quickly  found 
their  way into Europe by the 18th Century.   By 1770,  brown rats  found their 
way to North America as stowaways on ships (Armitage,  2004) . 
Rat  domest icat ion can date al l  the way back to Japan in the 1600 to 
1700s,  where they were kept  as ornamental  pets .  Domest icat ion began 
in Europe,  and is  subsequently  a port ion of  the start  of  the U.S.  fancy,  as 
blood sports  to el iminate the r is ing rat  populat ions.  The main dr ive for 
domest icat ion in  the U.S.  stemmed from laboratory use (Hulme-Beaman 
et  al . ,  2021) . 

THE FANCY’S 
ORIGINS TO 
TODAY
The National  Mouse Club in  the U.K. 
was founded in 1895,  and due to an 
increasing interest  in  rats,  was changed 
to the National  Mouse and Rat  Club in 
1912.  However,  af ter  the death of  Miss 
Mary Douglas ( the “mother of  the rat 
fancy ”) ,  interest  waned and the rat  was 
dropped from the name in 1929. 

By 1976,  the interest  in  the rat  fancy had 
grown to be large enough to found the 
National  Fancy Rat  Society.  Whi le the 
or igins of  the fancy in  the U.S.  remains 
foggy,  i t  is  fair ly  certain most  spawned 
from indiv iduals  interested in  rats  f rom 
laboratory use.  In  1978,  the American 
Fancy Rat  and Mouse Associat ion was 
founded.  O ver the last  45 years,  var iet ies 
have been imported to North America, 
and several  new var iet ies have even been 
founded here (Royer,  2015) . 

OUR RATS
While our  domest icated rats  are 
not  distant  enough from their  wi ld 
counterparts  to warrant  a unique 
subspecies l ike dogs vs  wolves,  they have 
earned their  own nomenclature:  fancy 
rats .  Due to this  lack of  dist inct ion,  wi ld 
rats  and domest icated rats  can easi ly 
interbreed,  making i t  v i tal  that  your pets 
are kept  in  secure housing in  an area free 
of  wi ld rats . 

FAST FACTS
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GENERAL 
HUSBANDRY
H O U S I N G
Rats,  l ike hamsters,  require a 
large amount of  l iv ing space. 
However,  the minimum is  far 
less than the arbitrary 2 sq f t 
commonly found among pet 
forums.  Studies have shown that 
rats  receive no negative effects 
when housed in spaces that  al lot 
for  .5-1 sq f t  of  space per rat. 
Of  course,  i f  you have the abi l i ty 
to provide more space,  do so, 
but  remember that  rats  are a 
burrowing animal  and large,  open 
spaces can cause behavioral  and 
fear problems. 

Rats are fossorial  by nature and 
prefer  f loor space over vert ical 
space.  In  other words,  rats  prefer 
to burrow rather than cl imb.  A 
fal l  f rom a tal l  cage can result 
in  ser ious in jury,  as they are not 
part icular ly  graceful .  Rats  have 
extremely sensit ive respiratory 
systems and react poorly  to any 
amount of  ammonia or  other 
scents in  the room.  Even a 
change in the type of  bedding 
can tr igger the snif f les .  However, 
many l ines of  wel l-bred rats 
are robust  enough to easi ly 
tolerate basic household scents 
without  issue. 

BODY WEIGHT 
(G) OF RATS

FLOOR AREA/
ANIMAL (CM2)

FLOOR AREA/
ANIMAL (FT2)

MIN. 
ENCLOSURE 
SIZE (CM2)

MIN. 
ENCLOSURE 
SIZE (FT2)

Up to 200 20 0 .22 80 0 .86

O ver 200 to 300 250 .26 80 0 .86

O ver 300 to 400 350 .38 80 0 .86

O ver 400 to 406 450 .48 80 0 .86

O ver 600 60 0 .65 150 0 1.61

C h a rt  f r o m  A n i m a l a b ,  2 0 1 9,  E U  B a s e d

CAGE SIZING MINIMUMS

01 BARRED CAGES
Tradit ional ly,  barred cages are top-of-mind when i t  comes to 
enclosures.  Barred cages should have gaps no larger than one-half 
inch wide.  I f  a  rat  can f i t  i ts  head through a hole,  i t  can f i t  i ts  ent i re 
body.  When cleaning a barred cage,  you must  be sure to wipe down 
each bar to prevent  the bui ldup of  ur ine and dangerous ammonia.  For 
cages such as the Double Cri t ter 
Nat ion,  the ent i re cage needs to be 
broken down and thoroughly  r insed 
as ur ine and gr ime f i l ters  into the 
joints  of  the cage.

02 TANKS
Tanks,  due to lack of  vent i lat ion, 
bui ld up ammonia in  a dangerously 
short  amount of  t ime.  Even with 
commercial ly  sold tank toppers, 
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Black rats (Rattus rattus) 
were the long-suspected 
carriers of the fleas that 
caused the bubonic 
plague, but new studies 
are suggested that the 
black rats are innocent, 
and are now pointing 
fingers at humans and 
human lice (Gill, 2018).
P h i l i p p e  C l e m e n t  /  S h u t t e r s t o c k . c o m
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the ammonia sett les into 
the bottom of  the tank,  as 
i t  is  heavier  than air.  Tanks 
are heavy and dif f icult  to 
clean and do not  offer  the 
correct  amount of  space or 
enr ichment opportunit ies 
for  happy pet  rats .  Due to 
these compel l ing reasons, 
tanks are not  general ly 
suggested as 
ethical  housing. 

03 BIN CAGES
A popular  caging opt ion 
is  a bin cage.  A bin cage 
is  typical ly  craf ted from 
a 110 quart  Ster i l i te  bin 
and has mult iple windows 
cut  out  and replaced with 
half- inch wire mesh on the 
inter ior  of  the bin,  not  the 
exter ior.  However,  many 
s izes of  bins can be used, 
and you are only  l imited by 
your ingenuity.   Because 
rats  are fossorial ,  these 
bins offer  a great  amount 

of  f loor space,  and they 
can be decorated s imi lar ly 
to a barred cage.  A 110 
quart  can hold,  on average, 
4 adult  males and 5 adult 
females respectively  and 
costs  roughly  $40.  These 
cages can be customized 
and can be as large as you 
want by connecting bins with 
PVC piping.

04 HOMEMADE CAGES
While some homemade 
cages can work,  cages 
crafted pr imari ly  f rom wood 
are general ly  unacceptable. 
Unless thoroughly  sealed, 
the wood wi l l  soak up ur ine 
and wi l l  smel l  very quickly 
without  any way to properly 
clean and remove the smel l . 
Other types of  homemade 
cages,  such as ones bui l t 
with PVC frames,  of ten offer 
ample escape routes and 
require a lot  of  edit ing 
and maintenance. 
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BEDDING TYPES
KILN-DRIED PINE / ASPEN
For years,  pine has been touted as being 
dangerous due to the level  of  phenols 
found in the wood.  However,  the k i ln-
drying process destroys these phenols 
and renders the product safe.  Nearly  al l 
commercial ly  sold pet  bedding in  the US 
is  k i ln-dr ied,  as i t ’s  also the most  cost-
effect ive way to dry large amounts of 
pine.  KDP has natural  odor and ammonia 
control ,  and is  very cheap to purchase. 
I t  has been shown that  rodents actual ly 
prefer  wood chip bedding over art i f ic ial 
bedding.  I t  was found that  hamsters 
preferred pine shavings over aspen 

shavings,  corncob,  and 
wood pel lets  (Becker et 
al . ,  2010) .

Simi lar  to KDP,  aspen 
is  another type of 
acceptable wood bedding 
that  offers  natural 
ammonia and odor 
control .  Aspen pr imari ly 
comes in f lake form, and 
does tend to be more 
expensive than KDP.

CORNCOB
A type of  bedding that  is  rarely  discussed is  corncob bedding.  From al l 
the studies,  i t  shows that  rats  f requent ly  prefer  i t  over  wood bedding, 
and i t  has a high absorbency and relat ively  decent ammonia control .  So 
why isn’t  i t  used as much? Simply put,  once wet,  corncob bedding has 
a nasty  habit  of  molding rather quickly,  and i t  isn’t  very cost-effect ive. 
Addit ional ly,  mult iple studies have shown that  rats  tend to prefer  other 
bedding over corncob (Ras et  al . ,  2002) . 

CAREFRESH / TEK FRESH / PAPER BEDDING
While paper bedding tend to be highly  absorbent,  they offer  subpar 
ammonia control ,  let  alone odor control .  Rats  and other rodents have 
also been known to ingest  the paper bedding.  They also tend to be very 
dusty  compared to other bedding opt ions.  In  a study comparing var ious 
beddings,  Carefresh had to be discont inued early  because the ammonia 
level  in  the cage reached dangerous levels  (Smith et  al . ,  2004) .

b l e u m i n g  t a i l s  r at t e r y
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BODY WEIGHT (G) OF RATS PROTEIN FAT* FIBER

Recommended % for  general 
maintenance

5-8% 5%
As low as 
possible

Recommended % for  growth/
weanl ings

12-17% 5%
As low as 
possible

Recommended % for 
reproduction

18-25% 5%
As low as 
possible

* T h e  m i n i m u m  r e q u i r e m e n t  f o r  a l l  l i f e  s t a g e s  i s  5 % ,  b u t  a  r a n g e  o f  5 - 1 0 %  h a s 
b e e n  f o u n d  a c c e p t a b l e .

NUTRITION
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HEMP
Hemp is  a newcomer to the bedding 
scene.  I t  touts  great  odor and 
ammonia control  and is  an alternat ive 
to wood shavings.  Unfortunately,  i t  is 
fair ly  pr icey and is  di f f icult  to 
f ind rel iably. 

FLEECE
Fleece has zero natural  odor or 
ammonia control .  Unless treated 
beforehand,  l iquids also tend to pi l l 
on top of  the f leece or  get  wicked 
underneath,  leaving a puddle of  ur ine 
to s i t  and ferment.  F leece,  in  order to 
be used properly,  must  be swapped 
out  every two days and a secondary 
absorbent layer  must  be beneath i t 
to al low for  the ur ine to dry.  Ammonia 
levels  quickly  become dangerous 
when f leece is  used incorrect ly.

CEDAR
Cedar is  never acceptable as the 
k i ln-drying process does not  reduce 
the phenols  to safe levels  as i t  does 
with pine.

COMMERCIALLY AVAILABLE FOOD BLOCKS
Lab-formulated food blocks,  such as Mazuri ,  Oxbow, Harlan-Teklad, 
and Kalmbach,  are special ly  formulated to be nutr i t ional ly  complete 
for  your rats .  However,  just  l ike with al l  marketed foods,  not  al l  b locks 
are created equal ly.  Blocks found at  Walmart  or  other big box stores 
rarely  use qual i ty  ingredients,  or  are properly  balanced. 

Regarding Oxbow, Oxbow Adult 
Essent ials  is  the preferred opt ion, 
as Oxbow Young Rat  & Mouse and 
Oxbow Garden Select  are not  as 
nutr i t ional ly  compatible.  Both 
opt ions include subpar ingredients 
and f i l lers  that  aren’t  compatible 
with rats ’  systems,  such as  
whole grasses. 
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b l e u m i n g  t a i l s  r at t e r y

DOG FOODS
Many brands of  dog foods are nutr i t ional ly  quite s imi lar  to rat  blocks. 
Rats  are grain-based omnivores,  and many of  the lower to mid grade 
dog foods are grain-based as wel l .  Some of  the most  common opt ions 
include Doggy Bag from Tractor Supply  and Twin Pet  and Kal  Kan from 
Walmart.  When choosing dog food as your staple diet,  you have to make 
sure of  a few things: 

•  No dyes!  (Especial ly  red dyes. )
•  Protein is  between 14-23%.
•  Fat  is  5-10%.
•  F iber  is  as low as possible.
•  Grain-inclusive

MIXES
Store-bought mixes are only  good for  the occasional  t reat.  These mixes 
are rarely  balanced and often include dangerous ingredients  such as 
dr ied whole corn.  (This  type of  corn can produce a type of  mold that  is 
dangerous when consumed.)  Homemade mixes must  be careful ly  craf ted 
and fed correct ly  in  order to be balanced,  s imi lar ly  to a raw diet  for 
domest ic carnivores.  There’s  a lot  of  math,  measuring,  and planning that 
goes into creat ing a balanced homemade mix. 
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Corn and Citrus

GOOD TREATS

• Dark Chocolate
•  Pastas (cooked or  raw)
•  Frui ts  ( l imit  due to high 

sugar content)
•  Common Veggies 

(No raw potato or  gas-
producing veggies)

•  Lean Meats (Raw or 
unseasoned cooked)

•  Crackers
•  Dog treats/Bones
•  Non-sugary cereals
•  Captive-bred l ive insects/

dr ied insects
•  Yogurt
•  Baby food

BAD TREATS

• Caffeinated dr inks
•  Alcohol
•  Bleu Cheese
• Raw Potatoes
•  Raw Beans
•  Raw Nuts
•  Wi ld-caught Insects
•  Spinach 

(very l imited amounts)
•  Soft  bread  

(choking hazard.  Stale/
toasted is  f ine. )

•  Undi luted Peanut Butter 
(choking hazard)

For  a long t ime,  i t ’s  been preached across the fancy to never al low your 
male rats  to eat  ci trus frui ts  or  have the ju ices.  Why is  that? This  is  due to 
a terpene in the skin cal led d-l imonene.
 
This  substance is  pr imari ly  found in the skin of  ci trus frui ts  such as 
oranges,  lemons,  l imes,  mangoes,  and other herbs and spices such as 
di l l ,  cumin,  black pepper,  and bergamot.  This  natural ly  occurr ing terpene 
is  commonly used in ci trus-scented products,  goo gone cleaners,  and 
citrus-f lavored products.

 Some prel iminary studies found that  high doses of  l imonene in a male 
rat ’s  diet  causes an increased r isk  for  k idney cancers and a male rat-
specif ic k idney toxici ty  referred to as hyal ine droplet  nephropathy.  Why is 
th is  only  an issue for  male rats? Wel l ,  male rats ’  l ivers  produce a protein 

known as alpha 2U-globul in . 
When administered high doses 
of  l imonene,  the protein bui lds 
up and causes hyal ine droplet 
formations (Hard & Whysner,  1994) .
 
I t ’s  been discovered that  this 
binding process is  completely 
reversed af ter  48 hours,  even when 
l imonene is  given at  h igh doses 
(Nielson,  2013) .  So at  what point  do 
we need to be aware of  when i t ’s 
just  * too much?*

The TD50 (or  the rate at  which 50% 
of  the populat ion develops cancer) 
for  l imonene in rats  is  204 mg/kg of 
rat  (Carcinogenic Potency Project) . 
We also know that  800 mg/kg of 

pure D-l imonene is  processed and 
gone from the k idneys af ter  48 
hours (Nielson,  2013) .  There is  an 
average of  1300 mg of  l imonene 
from the peel  of  an ent i re orange 
(El- Ishaq et  al . ,  2011) .  A 6 oz serv ing 
of  orange ju ice contains 5.49 mg of 
l imonene (Lee,  2001) .
 
In  order to hi t  the TD50,  a 1 kg rat 
would have to eat  roughly  16%,  or 
just  under 1/5,  of  an ent i re orange 
peel  in  one s i t t ing.  From juice? A 1 
kg rat  would have to dr ink 22 oz of 
orange ju ice,  or  1.375 pints,  in  one 
s i t t ing,  understanding that  even at 
th is  amount,  i t  would be completely 
gone from their  system in 48 hours.
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A TD50 is  di f ferent  from an LD50 which is  the rate at  which 50% of  the 
populat ion dies.  An LD50 is  immediate.  A TD50 takes t ime.
 
This  u l t imately  means that  i f  a  buck were to be given a s l ice of  mandarin 
orange or  a mango chunk,  they ’re going to be f ine.  Should citrus be a 
staple part  of  their  diet? No.  But  a snack here or  there is  not  going to 
harm them. 

Most  of  us are famil iar  with the back and forth about corn being used as 
a f i l ler  in  pet  foods.  But  is  i t?  And when is  corn safe 
for  rats?

Corn is  not  nutr ient  def icient.  This  is  a myth that  has been passed around 
for  years.  Corn is  a highly  avai lable source of  complex carbohydrates, 
protein,  f iber,  essent ial  fatty  and amino acids,  and ant ioxidants,  which 
makes i t  the opposite of  a f i l ler.  F i l lers  contain no nutr i t ional  benefi t. 
Corn is  safely  and easi ly  digest ible by pets .  I t  is  more digest ible than 
r ice,  wheat,  bar ley,  or  sorghum, and corn gluten meal  touts  an impressive 

87.5% digest ibi l i ty.  Higher than beef/bone meal,  poultry  by-product meal, 
and fresh beef or  poultry.

Corn meal  and corn gluten meal  do have dif ferent  % between protein, 
carbs and fat.  Given that  our  pet  rats  require lower s ides of  protein,  corn 
meal  tends to be a l i t t le  better  as i t ’s  more carbohydrate dense than 
protein dense. 

So what makes corn a problem?

Whole corn kernels  in  mixes and lower-qual i ty  commercial  foods pose a 
very dangerous problem. This  type of  corn is  general ly  only  dr ied at  h igh 
temperatures,  not  ground and cooked l ike we see in  our  corn meals .

This  process invi tes mold to form, which creates mycotoxins.  Mycotoxins 
are common contaminants of  dr ied corn.  Af latoxin and fumonis in are 
known carcinogens and are largely  found as contaminants of  corn. 
Af latoxin causes l iver,  k idney,  and colon cancers in  rats,  and fumonis in 
causes l iver  cancer.

A F L A T O X I N  I S  A  C O M M O N 
C O N T A M I N A N T  O F  D R I E D 
C O R N ,  P E A N U T S ,  A N D 
T H E I R  P R O D U C T S .  I N  T H E S E 
F O O D S ,  A F L A T O X I N  A N D 
F U M O N I S M  M O S T  L I K E LY 
O C C U R  A T  L E V E L S  W H I C H 
A R E  C A R C I N O G E N I C  T O 
R A T S ;  S O  F E E D I N G  A  D A I LY 
D I E T ,  W H I C H  C O N S I S T E D 
O F  O N LY  T H E S E  F O O D S , 
W O U L D  R E S U LT  I N  L I V E R , 
K I D N E Y  A N D  C O L O N 
T U M O R S  I N  M A N Y  O F  T H E 
R A T S .  F E E D I N G  A  D A I LY 
D I E T  L I M I T E D  I N  D R I E D 
C O R N ,  P E A N U T S ,  A N D 
T H E I R  P R O D U C T S  R E D U C E S 
A F L A T O X I N  A N D  F U M O N I S M 
L E V E L S  A N D  R E D U C E S 
A S S O C I A T E D  T U M O R S  R I S K S .
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Why do you 
want to breed
There’s a lot more that goes into breeding than just throwing a buck 
and doe together. So, how do you know when you’re ready to breed?

1. You have GOALS.
Breeding just  to breed isn’t  good and wi l l 
f lood the market  with poorly  tempered 
animals .  We have enough of  those already. 
I t  should be obvious that  every reputable 
breeder should be breeding for  better 
temperament and health in  rats .  That ’s  a 
given.  But  what about other goals?

And contrary to what many think:  color 
goals  are a-okay.  As long as temp and 
health are being worked on adjacent to 
your color  goals,  there’s  nothing wrong with 
breeding for  a specif ic shade of  blue or  for 
natural ly  larger animals .  I f  you don’t  have 
goals,  you shouldn’t  breed just  yet.

2. You understand the basic genetics 
and color names in your region.
This  cannot be stressed enough:  research genetics!  Research how to 
meet your goals  because without  understanding genetics,  achieving your 
goal  of  the perfect  Russian Beige Harley Dumbo is  going to be dif f icult. 
Not only  does being knowledgeable help you out  in  your rattery,  i t  a lso 
can help legit imize you to other breeders. 

Certain var iet ies have issues common to that  var iety,  and not  knowing 
these things puts  your rats  at  r isk .

3. You have a pretty good handle on medical issues in rats.
Even i f  you ’re not  planning on medicat ing at  home, understanding 
i l lnesses and wound care is  an absolute must. 

For  example:  A rat  has an abscess that  has come to a head.  Do you A. 
Rinse i t  with hydrogen peroxide dai ly  and cover i t  with tr ip le ant ibiot ic 
ointment B.  Rinse with ster i le  sal ine or  wound r inses C.  Leave i t  a lone

Can rats  have c-sect ions and have surv iv ing babies? What do you do 
i f  the doe has stopped contract ing? What are the symptoms of  a URI? 
Difference between eye infect ion and a corneal  abrasion? What is  the 
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difference between a runt  and an 
FTT? Hel l ,  what is  an FTT? Do you 
have,  what I  affect ionately  say,  an 
oh shit  k i t  that  you keep on hand 
for  when things inevitably  hi t  the 
fan? Do you know what to do with 
a mom rejects her  l i t ter  or  doesn’t 
show interest? These quest ions,  plus 
many others,  are common issues 
that  breeders come up against  al l 
the t ime.

4. You have the space, 
materials, time, and funds to 
care for 12+ new additions per 
litter for a minimum of 5 weeks. 

Baby rats  eat  a lot,  and take up a 
lot  of  space.  You understand what 
is  proper maternity  housing,  and 
you have the funds to intervene for 
emergencies and dai ly  upkeep.

5. Are you prepared to have 
a doe die? Are you prepared 
to have a buck show with 
hormonal aggression after
 a pairing? 
Does die dur ing pregnancy,  labor, 
and nurs ing.  This  is  a real i ty  of 
breeding.  Are you prepared to hard 
cul l  when necessary? 

6. Mentors are not necessary, 
but speaking to many different 
breeders, and being active in 
the community is a must.
Get involved in the breeding 
community  before you ever do your 
f i rst  pair ing.  Watch,  l is ten,  and learn 
from other breeders.  You ’ l l  quickly 
pick up on who is  knowledgeable 
and helpful  and who isn’t,  but  don’t 
take any one breeder ’s  word as 
gospel .  Breeding for  a long length 
of  t ime is  not  a guarantee of  qual i ty 
knowledge,  but  you ’ l l  f ind a quickly 
forming trend among experienced 
breeders such as adopter 

appl icat ions,  str ict  pol icies,  and a 
deep expert ise about the animals 
they breed.

7. Is there a demand for rats in 
your area?
Regardless of  i f  you ’re choosing to 
be a pet,  feeder,  or  dual  breeder, 
have a demand for  your supply  in 
your area is  a requirement.  Join 
local  pet  groups,  join local  rept i le 
groups,  ask quest ions for  interest. 
I f  there doesn’t  seem to be an 
interest,  breeding wi l l  be dif f icult  as 
you ’ l l  e i ther  need to cul l  f requent ly, 
or  you ’ l l  quickly  run out  of  space. 

b l e u m i n g  t a i l s  r at t e r y



eth· ics 
noun
1.  moral  pr inciples that 
govern a person‘s  behavior 
or  the conducting of 
an act iv i ty.
synonyms:  moral  code, 
morals,  moral i ty,  values, 
r ights  and wrongs, 
pr inciples,  ideals,  standards 
(of  behavior) ,  value system, 
v i r tues,  dictates
of  conscience
2.  the branch of  knowledge 
that  deals  with 
moral  pr inciples.

ETHICS OPINION
fact 
noun
1.  a thing that  is 
indisputably  the case.
synonyms:  real i ty, 
actual i ty,  certainty;  More 
used in discussing the 
s ignif icance of  something 
that  is  the case.

FACT
o·pin· ion 
noun
1.  a v iew or  judgment formed 
about something,  not 
necessari ly  based on fact 
or  knowledge.
synonyms:  bel ief,  judgment, 
thought(s) ,  (way of )  th inking, 
mind,  (point  of )  v iew, 
v iewpoint,  out look,  att i tude, 
stance,  posit ion,  perspective, 
persuasion,  standpoint;  More 
the bel iefs  or  v iews of  a large 
number or  major i ty  of  people 
about a part icular  th ing.
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Ethics and emotion should 
never coexist.

Emotions are an innately  self ish response 
to a st imulus and cloud proper decis ion-
making when i t  comes to the care of 
animals,  especial ly  animals  to which the 
breeder has an attachment. 

Ethics and science 
SHOULD coexist.

I f  you are a breeder,  you are dabbl ing 
in  the scient i f ic  world.  Breeders mold 
ent i re l ines by select ing for  desirable 
trai ts  and discarding trai ts  that  are not 
desirable.  Select ive breeding,  also known 
as art i f ic ial  select ion,  has been used 
by humans for  centur ies in  an effort  to 
create better  crops and animals for  our 
use and preferences. 

In  the world of  science,  debates are 
frequent ly  sett led or  assisted with the use 
of  scient i f ic  studies. 

In  the world of  rat  breeding and 
pet  keeping,  ethics is  of ten a hot ly 
discussed topic.  What is  ethical 
when i t  comes to the care of  your 
rats? Is  humane euthanasia in  a 
rat  with a mammary tumor large 
enough to impede movement 
ethical? Is  i t  ethical  to let  th is  rat 
l ive out  the rest  of  i ts  l i fe  because 
i t  is  st i l l  eat ing,  dr inking,  and act ive 
within i ts  l imitat ions? Is  i t  ethical  to 
cul l  a  l i t ter  of  18 down to 8 in  order 
to al low the remaining k i t tens to 
thr ive? Is  i t  ethical  to leave al l  18 
k i t tens al ive,  even i f  i t  means that  a 
few won’t  make i t  to adulthood due 
to the high amount of  competi t ion? 

The general ly  accepted form of 
ethics among rat  breeders (US)  is 
to fol low a Qual i ty  of  L i fe scale.  I f 
an animal  drops into a danger zone 
or  fai ls  al together,  hard cul l ing is 
f requent ly  the most  merciful  and 
ethical ly  sound solut ion. 

I t ’s  a hard pi l l  to swal low,  but  not 
every animal  can be saved.

What is the difference between 
opinion and fact?

Facts are backed by peer-reviewed, 
current  scient i f ic  art icles from 

reputable sources.  Opinions are a 
person’s  judgement without  the use 
of  scient i f ic  backing. 

In  the rat  breeding world,  fact 
vs  opinion comes up frequent ly. 
Especial ly  in  cases concerning 
US breeders vs  UK breeders.  Many 
breeders,  falsely,  bel ieve that 
experience trumps science,  and 
we’ve already discussed that  i f 
you ’re breeding,  you ’re a part  of 
the scient i f ic  world.  Experience 
def ini tely  has i ts  place,  and is 
not  something that  should be 
disregarded completely,  but  in  the 

ever-changing world of  husbandry, 
medicine,  and genetics,  science 
reigns supreme.

Rats are fair ly  new to 
domest icat ion,  and the l ineages 
vary region to region.  In  the UK, 
the fancy dates back centur ies, 
and many l ines are extremely 
establ ished and no longer require 
major  art i f ic ial  select ion.  In  the 
US,  l ines tend to be fair ly  new and 
do need a f i rmer hand and more 
severe art i f ic ial  select ion. 



Does this  make one region more correct 
than the other? No.  Dif ferent  environments 
wi l l  have dif ferent  standards and pract ices 
to which they adhere. 

Does this  mean that  because regional 
di f ferences exist  that  you can blanket  that 
ent i re region with the same assumption? 
No.  Does this  mean that  because you are 
a UK breeder and do not  hard cul l  that  al l 
US breeders are monsters? No.  Does this 
mean that  i f  you are a US breeder that 
UK breeders are i r responsible? No.  Is  i t 
possible to discuss regional  di f ferences 
without  resort ing to arguments? Yes.  Does 
this  require an open mind,  and a strong 
scient i f ic  base? Yes.

I f  you choose to breed any animal,  a l ine 
must  be carved in the sand as to where you 
stand.  I f  you choose to breed any animal, 
you must  be prepared to put  that  animal’s 
wel l-being above self ish emotions. 

Experience leads to conf ident  decis ion-
making.  Educated experience leads to 
conf ident,  correct  decis ion-making.
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TYPES OF RAT BREEDERS
All rat breeders fall into 3 categories: pet, feeder, or dual. 

P E T  R A T  B R E E D E R
These breeders tend to be smal ler  scale on average,  though not  always. 
Their  demand does not  include a high demand for  feeders,  so their 
supply  comes from careful ly  chosen pair ings to produce the best 
possible outcome for  pet-qual i ty  animals .  Such trai ts  include a sol id 
temperament,  good health,  and a wel l-documented l ineage proving 
health and temperament.  Not al l  pet  breeders breed for  the publ ic.

Pet  breeders tend to have str ict  adoption pol icies,  ut i l ize contracts,  and 
have adopter  appl icat ions.  Often,  these breeders wi l l  use a separate 
appl icat ion for  other breeders wishing to purchase stock.  Whi le pet 
breeders may feed their  cul ls  to var ious species of  animals,  breeding 
to produce feeders is  not  their  main or  even secondary goal .  Many pet 
breeders choose to provide greater  amounts of  space,  but  large amounts 
of  space doesn’t  make them any more ethical  than pet  breeders who 
choose to ut i l ize space closer to the lab minimum. 

Due to such care with choosing pair ings,  record keeping,  and str ict 
pol icies,  an ethical  pet  breeder may charge more for  their  animals  than 
a feeder breeder.  Pet  breeders should 
understand the genetics of  the var iet ies 
they choose to breed at  a minimum, as 
i t ’s  necessary for  making sol id decis ions 
when pair ing.  When pair ing,  pet  breeders 
may pair  by checking for  an act ive heat, 
placing a pair  together for  10 days or 
unt i l  the doe is  v is ibly  pregnant,  or  even 
ut i l iz ing a colony setup ( leaving the buck 
with mult iple does permanently)   i f  they ’re 
equipped to handle a higher volume. 

Not al l  pet  breeders are ethical  s imply 
because they only  breed for  pets,  and 
should always be examined closely  i f 
you ’re want ing to purchase from them. 

T o p :  L a n k a P  /  S h u t t e r s t o c k . c o m
B o t t o m :  B l e u m i n g  Ta i l s  R at t e r y
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F E E D E R  B R E E D E R
As stated in  chapter  one,  al l  domest icated 
rats  are the same species.  This  means that 
animals  produced by pet  breeders and 
animals produced by feeder breeders are 
al l  fancy rats .  However,  feeder breeders 
usual ly  breed at  higher volumes,  and breed 
for  the purpose of  feeding these animals to 
other carnivores such as snakes, 
dogs,  cats,  birds of  prey,  or  other 
carnivorous pets . 

Feeder breeders do face some st igma 
among the pet  community,  but  basics 
ethics should st i l l  be fol lowed.  Basic levels 
of  care,  such as husbandry,  and ut i l iz ing 
humane euthanasia methods are key 
components for  breeding rats  ethical ly 
as food.  Feeder breeders should st i l l  be 
select ing for  sol id temperaments for 
their  breeding animals,  and many ut i l ize 
colony breeding vs s ingle pair ings.  Colony 
breeding tends to produce higher volume, 
and provides rats  at  di f ferent  s izes which is 
necessary for  providing a feeder cl ientele, 
or  even just  for  feeder breeding for 
personal  use. 

Feeder breeders tend to have a bad 
rap because there are a port ion of  very 
unethical  feeder breeders who breed only 
for  volume and do not  provide appropriate 
husbandry,  or  choose for  good health 
and stable temperaments.  Not al l  feeder 
breeders are unethical  just  because of 
their  purpose for  breeding,  and,  just  l ike 
with pet  breeders,  they should be examined 
closely  i f  you ’re want ing to purchase 
from them. 

D U A L -
P U R P O S E 
B R E E D E R
A dual-purpose breeder is 
someone who has a focus 
on both pet  breeding AND 
breeding as feeders.  These 
breeders tend to be pickier 
when select ing pair ings or 
holdback stock,  but  may 
produce higher volumes 
than a pet  only  breeder. 
The purpose of  the hard 
cul ls  f rom a dual-purpose 
breeder is  to provide food 
for  other animals .  Just 
l ike with the other two 
categories,  a base 
of  proper ethics should 
be present. 

METHODS OF EUTHANASIA
When choosing to cul l  or  remove an animal  from a breeding program, 
a breeder wi l l  decide i f  the animal  can be soft  cul led or  ret i red vs  hard 
cul led,  which is  humane euthanasia.  In  a breeding program, al l  rats  who 
are being pet  homed are being soft-cul led,  as wel l  as ret i red breeders 
who stay at  the rattery.  I f  opt ing to hard cul l ,  a  pet  breeder should fol low 
AVMA standards for  at-home euthanasia i f  they do not  ut i l ize a vet.  These 
include freezing neonates under 10 days of  age,  cervical  dis locat ion on 
animals under 200g in weight,  and regulated CO2.

F R E E Z I N G
Rat pups are born neurological ly 
underdeveloped,  and their  pain 
receptors are not  wel l-developed 
unt i l  af ter  5 to 7 days old (AVMA, 
2020) .  The AVMA guidel ines for 
euthanasia has changed over the 
years on the age when freezing 
becomes unacceptable,  but  the 
current  vers ion states freezing is 
acceptable unt i l  10 days of  age. 
When choosing to freeze,  babies 
should be placed in a towel  l ined 
container to prevent  touching 
cold surfaces.

C E R V I C A L 
D I S L O C A T I O N
By far  the most  hands on method, 
cervical  dis locat ion is  of ten used 
in laboratory sett ings as a way of 
humane euthanasia without  the 
introduction of  sedation,  or  other 
chemicals  used in euthanasia. 
Unl ike in  rabbits ,  a rat ’s  neck 

muscles grow quite large,  thus 
rendering this  already-diff icult 
method far  more dif f icult  as the 
animals ages,  l imit ing the use of 
th is  method to rats  under 20 0g 
in s ize. 

1.  Restrain the animal  in  a normal 
standing posit ion on a sol id,  f lat 
surface,  and grasp the base of  the 
tai l  f i rmly. 
2 .  P lace a robust  pen,  rod l ike a 
screwdriver,  or  closed scissors/
hemostats  against  the back of  the 
neck at  the base of  the skul l .
3 .  Quickly  push forward and 
down the tool  against  the head, 
whi le pul l ing backward with 
the hand holding the tai l  base 
s imultaneously.  The act ion should 
be fast,  and sharp.
4.  Success can be ver i f ied by 
feel ing for  a separat ion of  cervical 
t issues.  When the spinal  cord is 
severed,  a 2-4 mm space wi l l  be 
palpable between the occipital 
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condyles and the f i rst  cervical  vertebra.  Occasional ly,  however,  the 
dis locat ion occurs between thoracic vertebrae.
5.  Watch closely  to conf irm respiratory arrest,  and ver i fy  that  there is 
no heartbeat (Off ice of  Research Support  and Compliance,  2008) .

R E G U L A T E D  C O 2
The only  form of  CO2 that  is  approved is  compressed gas from a 
tank,  as i t  can be regulated.  Other forms,  such as dry ice or  baking 
soda and v inegar,  are never acceptable.  In  order to be humane,  the 
air  displacement rate needs to be 30-70%.  Using this  displacement 
method,  CO2 f low should be cont inued for  at  least  1 minute af ter 
respiratory fai lure (Univers i ty  of  Kentucky,  2020) .  This  method is  best 
for  rats  over 2 weeks of  age,  over 200g in s ize,  or  for  large groups.
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THE URO-
GENITAL 
SYSTEM
The ur inary or  excretory and 
reproductive systems of  rats 
are closely  interconnected 
and are col lect ively  known 
as the urogenital  system. 
The ur inary system removes 
wastes and the reproductive 
system produces gametes 
or  sperm and eggs and 
creates a safe environment 
for  the growing embryos.

The excretory organs 
include the k idneys,  adrenal 
glands,  bladder,  ureters, 
and urethra. 

descend between 4–6 weeks of  age.  A rat  with ei ther  one 
or  both test icles that  remain undescended is  known as 
cryptorchidism.  Cryptorchidism is  a condit ion where one 
or  both of  the testes fai l  to descend into the scrotum. Rats 
with cryptorchidism have an increased r isk  of  developing 
test icular  tumors,  as wel l  as potent ial  test icular  tors ion 
and inguinal  hernias.  For  these reasons,  neuter ing is 
recommended for  cryptorchid rats .

The testes are able to retreat  into the rat ’s  abdominal  cavity 
and can seem to disappear,  especial ly  dur ing t imes of 
distress,  as a way to protect  the del icate organs. 

Another role of  the testes involves the secret ion of 
hormones such as testosterone,  estrone,  and progesterone. 
O verproduction of  testosterone is  of ten the main culpr i t 
behind hormonal  aggression,  as the testes produce more 
than 95% of  a bucks ’  testosterone. 

The prostate gland is  a gland located behind and s l ight ly 
below the ur inary bladder and is  part ial ly  wrapped around 
the penis .

The male rat  has 5 pairs  of  accessory sex glands,  including 
the prostate glands.  The f lu ids produced from these glands 
are designed to cult ivate and act ivate the sperm, to clear 

The major  reproductive organs of  the male rat  are the testes,  which 
are located in the scrotal  sac.  Surrounding the test is  is  a coi led tube 
cal led the epididymus which stores sperm that  has been produced by 
the testes.  The vas deferens moves sperm from the epididymus to 
the urethra

The glands located to the lef t  and r ight  of  the bladder are the seminal 
vesicles.  These glands produce the f lu ids that  wi l l  become semen.   The 
gland below the bladder is  the prostate gland. 

Rats  are known for  having large testes,  and is  one of  the main 
factors that  turn adopters away from keeping bucks.  The ul t imate 
s ize wi l l  vary between indiv iduals .  In  premature bucks,  the testes 
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the urethral  t ract,  provide transport 
to the sperm in the vaginal  canal , 
and to create a plug to 
help ensure fert i l izat ion and
 reduce competi t ion.  

Despite not  having nipples,  male 
rats  do have mammary t issue,  and 
can st i l l  develop mammary tumors. 

The main reproductive organs of 
female rats  are the vagina,  ovar ies, 
uterus,  and mammary glands.

The vulva/vaginal  canal  is  what leads from the uterus 
to the outs ide of  the body.  The vaginal  opening 
or  vulva is  found below the urethra.  Does have 
a membrane covering the vaginal  opening that 
typical ly  ruptures on i ts  own by 33–42 days of  age 
(Grant,  2023) .

Rats have a uterus consist ing of  the two horns, 
referred to as a bicornuate uterus.  The horns of  the 
uterus come together to form the vagina.  The ovaries 
are located at  the end of  the uter ine horns and 
connected v ia the oviducts near the k idneys.   The 
ovaries produce the eggs,  and certain hormones 
such as estrogen,  progesterone,  and up to 25% of  the 
testosterone found in a doe’s  body. 

The nipples and mammary glands,  which produce 
mi lk  and colostrum for  offspr ing,  can occur anywhere 
along two paral lel  l ines running along the bel ly.  Does 
have 10 to 12 nipples along these abdominal  l ines.

Some var iet ies,  such as Hair less and Harley,  can 
cause mi lk  production to be l imited or  nonexistent 
(Grant,  2023) . 

PET STOCK
Pros:
•  Temperament issues should be 

most ly  bred out  of  the l ine
•  Health should be stable
•  Known l ineage /  

t rackable pedigrees
•  L ikely  less hard cul l ing required

Cons:
•  More expensive
•  Potent ial  restr ict ions from  

or iginal  breeder
•  Potent ial  t ravel

FEEDER STOCK
Pros:
•  Often cheaper
•  L i t t le  to no restraints  imposed by  

or iginal  breeder
•  L ikely  l i t t le  t ravel

Cons:
•  Often have to deal  with  

temperament issues
•  Health issues may be present
•  L i t t le  to no known l ineage
• L ikely  needs heavy-handed hard  

cul l ing early

b l e u m i n g  t a i l s  r at t e r y

BASICS OF BREEDING
Ethics and breeding basics vary greatly by region, so familiarizing 
yourself with your region’s norms is your first step. 

Fast Facts (Grant, 2023)
• Sexual ly  mature:  5–6 weeks of  age
• Frequency of  estrus:  Every 4-5 days year round
• Length of  estrus:  Usual ly  12 hours (most  of ten at  n ight)
•  Postpartum estrus: :  12–24 hours af ter  bir th
•  Pelv ic fusing in  does:  No
• Gestat ion:  21–23 days
•  Fur  development:  7–10 days
•  Eyes open:  12–15 days
•  Ear  canal  open:  12–14 days
•  Separat ion age:  5 weeks  

on average  

C H O O S I N G  
Y O U R  B R E E D E R S
Select ing breeders is  an 
important  step in  establ ishing 
your l ines.  There are two main 
ways to procure stock:  purchasing 
already establ ished l ines from 
a reputable pet  breeder or 
purchasing feeder bred stock 
from a reputable feeder/dual 
breeder.  Both opt ions are val id, 
and present  with their  own pros 
and cons.  No matter  which opt ion 
you choose,  i t ’s  suggested to not 
adopt out  to the publ ic pr ior  to 
3 or  more generat ions produced 
in your rattery.  This  is  to ensure 
sol id temperament/health,  and to 
famil iar ize yourself  with the l ine. 
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MATERNITY 
HOUSING
Pregnant does should be moved into 
a s ingle level ,  bar less cage pr ior  to 
bir th.  This  includes properly  made bin 
cages,  and rat  racks.  Tanks are not 
sui table for  maternity  housing for  the 
same reason they are not  sui table 
for  regular  housing.  Neonates can 
be in jured by a cl imbing doe or  can 
be pushed between bars,  even in  a 
cage with ½  inch spacing.  Housing 
should include deep,  appropriate 
bedding such as hemp, aspen f lakes, 
or  k i ln-dr ied pine f lakes,  as wel l  as a 
shelter.  The shelter  can be anything 
from a commercial ly  sold igloo 
house to a soda box.  Being that  rats 
are fossorial ,  rats  in  the wi ld wi l l 
create burrows and place their  nests 
underground.  In  capt iv i ty,  they wi l l 
of ten bui ld deep nests  with high wal ls 
of  bedding.  Many does wi l l  even block 
off  the entrance to their  house with 
bedding.  However,  some does nest 
very l i t t le,  and as long as neonatal 
care is  good,  i t ’s  not  a concern. 

Some breeders wi l l  include addit ional 
nest ing mater ials  such as straw,  but 
paper products l ike paper towel , 
toi let  paper,  and t issue paper should 
be avoided unt i l  af ter  bir th.  Paper can 
st ick to damp, del icate newborn skin 
and cause tear ing when removed. 
Unt i l  about 2 to 3 weeks of  age, 
maternity  housing should be fair ly 
bare bones,  as the doe wi l l  be 

FERTILITY 
ISSUES
Rats can experience fert i l i ty 
issues as a result  of  numerous 
factors including nutr i t ion, 
environmental  causes,
and i l lnesses. 

In  bucks,  low sperm count 
may occur with a pre-exist ing 
genetic condit ion,  a hormone 
disorder,  infect ion,  and age. 
Infert i l i ty  may also result 
f rom cryptorchidism or other 
test icular  abnormal i t ies . 
In  does,  common causes 
of  infert i l i ty  include: 
tubal  blockage,  hormone 
imbalance,  tumors and 
cysts  in  the reproductive 
system, thyroid condit ions, 
and disease.

Other factors that  impact 
fert i l i ty  and l i t ter  loss in  female 
rats  pertain to age,  weight, 
and stress factors such as 
poor husbandry and nutr i t ion. 
Older females can either  stop 
producing eggs or  have eggs 
that  are less v iable.  Obesity 
and being underweight  can 
result  in  infert i l i ty,  larger 
pup birth weight  or  low birth 
weight,  cause fetal  and 
neonatal  death,  ent i re l i t ter 
resorpt ion,  contr ibute to 
bir th defects,  and complicate 
the bir th process. 

b l e u m i n g  t a i l s  r at t e r y

Once you have your stock,  the next  step is  choosing the best  pair ing for 
your goals .  This  requires you consider the genetics,  temperament,  and 
health of  your animals  to determine how they wi l l  meet your goals .  The 
general  rule of  thumb for  pair ing rats  in  the U.S.  pet  fancy is  that  does 
are both a minimum of 4 months old,  and 250g in weight.  Bucks should 
be a minimum of 6 months of  age to help ensure hormonal  aggression is 
not  present.  Most  breeders only  breed does 2 to 3 t imes total ,  and ret i re 
at  1 year of  age. 

Bucks are safely  capable of  breeding unt i l  death,  but  advanced ages 
does decrease sperm qual i ty.  This  can result  in  a larger amount of 
preimplantat ion loss,  decreased fetal  weight,  and increased neonatal 
deaths (Serre & Robaire,  1999) .   Does do not  experience a true 
menopause,  or  fu l l  cessat ion of  fert i l i ty,  and instead have what is 
known as an estropause.  Estropause refers  to an i r regular,  reduction or 
cessat ion of  estrus cycles.   This  can begin as ear ly  as 9 months of  age, 
but  is  more typical ly  seen between 15–18 months of  age.  This  means 
does can breed unt i l  death,  but  r isks increase with age. 

Establ ished l ines can operate dif ferent ly  depending on the capabi l i t ies 
of  your l ines,  and can safely  breed earl ier  than the suggested age,  as 
wel l  as later  in  l i fe . 
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spending most  of  her  t ime on the nest.  Once 
pups begin to explore,  they can be moved to 
a barred cage with appropriate wire spacing, 
or  have their  current  caging decked out  with 
exploratory i tems.

Whi le i t  can be safe to al low does to co-
raise l i t ters,  and is  of ten the case in  colony 
sett ings,  careful  considerat ions must  be 
made.  Issues from one doe hoarding al l  the 
babies can ar ise,  result ing in  excess strain 
on the doe,  and babies may not  receive 
proper nutr ients .  Pups can also be in jured by 
cohabitat ing does f ight ing over the babies. 
I f  you experience these s i tuat ions,  i t ’s  best 
to separate the does and their  l i t ters  into 
separate housing. 

© s a m a e l 3 3 4 /  A d o b e  S t o c k

THE PROTEIN PROBLEM
I t ’s  long been stated among the breeding community  to avoid 
supplementing pregnant does with extra protein as i t  wi l l  cause the 
fetuses to grow too large,  and cause labor complicat ions.  The high-
qual i ty  lab block is  suff icient.  I f  you need to supplement,  which you 
should be aiming to use does who handle pregnancy and nurs ing without 
major  intervent ion,  i t ’s  been suggested to do i t  postpartum.

However,  i t ’s  been suggested in studies to avoid a high protein diet 
dur ing gestat ion -  and even lactat ion -  for  an ent i rely  di f ferent  reason. 
The results  indicate that  low-protein diets  s ignif icant ly  reduced l i t ter 
bir th weight  and pregnancy weight  gain,  but  did not  inf luence l i t ter  s ize 
or  pregnancy feed intake.  In  comparison,  h igh-protein diets  were found 
to reduce pregnancy feed intake,  but  did not  change l i t ter  s ize,  l i t ter 
weight,  or  pregnancy weight  gain.  The results  suggest  that  low but  not 
high-protein gestat ional  diets  al ter  reproductive outcomes at  bir th in  rats 
(Ajuogu et  al . ,  2019) .  This  also suggests  that  the advice given by the 
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C O L O N Y  B R E E D I N G
The method that  is  most  popular  with high volume breeders is  known as 
colony breeding.  This  method refers  to keeping groups of  rats  together at 
al l  t imes.  These groups general ly  contain 1 buck to 2 or  3 does at  a t ime. 
This  method can produce back-to-back l i t ters,  which is  safe for  does as 
long as they retain condit ion.  I f  you f ind that  your does are unable to keep 
weight  dur ing pregnancy or  nurs ing,  they are not  a good candidate for 
breeding,  no matter  the method.  Your goals  should be to produce does 
who can successful ly  and easi ly  bear the strain of  whelping l i t ters,  even 
back-to-back. 

Norway rats  experience postpartum estrus,  where is  where a doe wi l l  go 
into heat roughly  12 to 24 hours af ter  bir th,  in  which she can be bred 
again.  A common result  of  colony breeding prevents back-to-back bir ths 
and is  known as delayed implantat ion.  Rats  do not  retain sperm, but, 
instead,  delay implantat ion.  Conception does not  begin at  fert i l izat ion, 
and instead actual ly  begins when the egg implants i tself  into the uter ine 
l in ing.  In  mice,  dormant blastocytes have been shown to remain v iable 
longer than 3 weeks (Lee et  al . ,  2011) .  This  ensures the doe is  able to nurse 
her current  l i t ter  without  the strain of  pregnancy,  and give bir th af ter  the 
f i rst  l i t ter  is  weaned. 

E S T R U S  T R A C K I N G
Does go into eat  every 4 to 5 days, 
pr imari ly  in  the evening,  as this  is  when 
they ’re most  act ive natural ly.  Estrus 
tracking is  when a breeder manual ly 
checks by examining a doe’s  vaginal 
opening.  When in heat,  the vulva is  s l ight ly 
gaped with a l ight  dusky,  purple hue.  A 
breeder wi l l  p lace the doe with the chosen 
buck,  and i f  the doe is  receptive,  the pair 
wi l l  l ikely  mate mult iple t imes in  the span of 
a few minutes.  Once mating is  successful , 
the pair  are separated and go back into 

the same-sex colony where the doe wi l l  remain unt i l  c lose to bir th when 
she should be moved to maternity  caging.  This  method gives a more 
precise due date,  as the breeder witnessed copulat ion. 

community  that  excessive protein 
wi l l  cause large bir th weights  and 
result  in  complicat ions is  false. 

However,  pups receiv ing a high 
protein diet  dur ing gestat ion 
or  lactat ion did experience a 
lower body-weight  post-weaning. 
Regardless of  does ’  diets,  pups 
receiv ing high protein diets  af ter 
weaning had 7% lower body weight, 
16% lower total  energy intake,  and 
31% lower adiposity  (body fat ) .  Pups 
eat ing high protein af ter  weaning 
experienced increased blood 
glucose,  insul in,  and glucagon 
when food deprived (Desclée de 
Maredsous et  al . ,  2016) .

However,  potent ial ly  far  more 
concerning,  is  a study performed 
on mice regarding a high protein 
diet  dur ing lactat ion.  Female mice 
received a control  food of  21% 
protein or  were fed a high protein 
diet  of  42% protein dur ing mating, 
gestat ion,  and nurs ing. 

An impact of  h igh-protein 
diet  dur ing pregnancy 
impacted does ’  body weight  gain, 
body weight  of  newborns,  number 
of  offspr ing,  and also surv ival  in 
later  l i fe .  Most  concerning is  the 
f inding that  the high-protein diet 
dur ing lactat ion caused a more 
than eight-fold increase in 
offspr ing mortal i ty.  A l though pups 
nurs ing on does fed high protein 
diets  might  have the advantage 
of  lower abdominal  fat  within the 
second half  of  l i fe,  th is  benefi t  does 
not  outweigh the r isks (Walther  et 
al . ,  2011)

Ult imately,  choosing healthy,  wel l-
bred does and feeding a high-
qual i ty,  balanced lab block is 
the most  you should have to do 
between mating and weaning.  I f 
you f ind your does cannot keep 
condit ion,  or  the condit ion of  their 
pups is  suffer ing,  i t ’s  an issue with 
your stock as long as your nutr i t ion 
and husbandry is  correct. 

BREEDING METHODS
Various methods of  breeding exist,  but  they al l  involve placing the buck 
and doe into the same space.  In  order to successful ly  breed,  does must 
be able to reach a posit ion cal led lordosis ,  which is  the arching of  the 
back.  This  ref lex is  t r iggered by pressure from the male at  the base of  the 
tai l .  This  means that  rats  are not  capable of  breeding through bars. 
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C O H A B I T A T I O N
This  method occurs when a doe 
and buck are placed together for 
10 days (2 heat cycles)  or  unt i l  the 
doe is  v is ibly  pregnant,  then the 
buck is  removed.  I f  the buck is  not 
removed before bir th,  the doe wi l l 
l ikely  be bred dur ing postpartum 
estrus.  Depending on when the 
buck is  removed,  the doe should 
ei ther  be returned to the female 
colony,  or  remain in  maternity 
housing.  This  method is  less rel iant 
on tracking heat cycles,  so i t ’s 
of ten more convenient.  However, 
you don’t  have a precise due date 
and instead wi l l  operate on a range 
from date of  pair ing. 

SIGNS OF 
LABOR 
COMPLI-
CATIONS
•  Excessive vaginal  bleeding
• Signs of  shock 
•  Protrusion of  stuck pup v is ible 

from the vaginal  opening
• Severely  convuls ive labor
•  Prolonged pain vocal izat ions 

from the mother
•  Prolonged labor ( labor longer 

than 3 or  4 hours)
•  Unproductive contract ions
•  Mult iple st i l lborns
•  Deformed, under-formed, or 

macerated pups
•  Mother ignoring l ive pups  

already del ivered

SIGNS OF 
SHOCK
•  Labored breathing
• Slowed or  shal low 

breathing
• Lethargy/exhaust ion
•  Pale l ips,  ears,  extremit ies
•  Lack of  thermoregulat ion 

(cool  rather than warm to 
the touch)

WHAT IS NORMAL
•  1 or  2 st i l lborns
•  1 or  2 deaths dur ing in i t ia l  48 hours
•  The mom eating the deceased babies. 

This  provides valuable nutr ients  and 
protein.

LABOR AND 
LABOR 
COMPLICATIONS
Most rat  labor only  takes 1 to 2 hours for 
complet ion.  Bir th is  very rapid for  rats . 
Once act ive labor begins,  leave mom 
alone in a quiet,  dark area.  Only  check 
in  once an hour or  so ( i f  you manage to 
catch i t )  to make sure everything is  going 
smoothly.  Rat  contract ions are easy to 
see.  Pr ior  to labor,  you need to have 
an emergency plan.  This  means either 
having access to a vet  who wi l l  see the 
rat  or  means of  humane euthanasia at 
home for  the doe should she have 
cont inual  issues. 

A smal l  amount of  blood post-birth whi le 
mom cleans up the pups and placentas 
is  normal,  but  cont inual  and prolonged 
vaginal  bleeding post-birth is  not 
normal  for  rats  and is  a s ign that 
something is  wrong.  Should your doe 
experience dystocia there are a few 
steps to complete.
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Rats are capable parents, 
and can sense far more 
than we can about the 
health of the pups at birth. 

W H A T  T O  D O
1.  Asses the doe’s  physical i ty

a.  Is  she warm to the touch?
b.  Responsive?
c.  Have contract ions 

stopped?
d.  Is  she displaying pain 

s igns?
i .  F luffed fur
i i .  Sucked s ides
i i i .  Squinted eyes

2.  I f  contract ions have stopped and 
pain s igns are present,  and few 
pups have been born,  the doe 
may have stopped contract ions 
ear ly.

a.  Tums antacid can be  
used in a pinch to restart 
stopped contract ions.

3.  Chi ldren’s  Pedialyte is  useful  to 
restore sugars and electrolytes 
to a laboring doe.

4.  Heat pads set  on low and 
covered with a towel  can provide 
much needed heat to a laboring 
doe.  This  al lows her body to 
focus on laboring rather  
than keeping the internal 
temperature warm.

5.  Contact the vet !  In  extreme 
si tuat ions,  oxytocin can be 
administered to help aid with 
contract ions.  At  worst,  some vets 
are capable of  performing an 
emergency spay. 

E M E R G E N C Y 
V E T E R I N A R Y  C A R E
A vet  only  has a couple of  opt ions 
for  course of  act ion for  a laboring 
doe.  They ’ l l  l ikely  determine amount 
and placement of  remaining pups v ia 
x-ray,  sonogram, or  palpat ion.  From 
this  point,  they may vet  administer 
the synthet ic hormone for  Oxytocin 
(Pi tocin)  to help restart  stal led 
contract ions.  However,  i f  a  pup is 
improperly  posit ioned,  restart ing 
contract ions could cause further 
damage.  Pi tocin should only  be 
administered 2 to 3 t imes.

I f  condit ions are unfavorable for 
Pi tocin or  i f  i t  has been unsuccessful , 
your vet  may opt  for  an emergency 
spay.  True c-sect ions are not  possible 
in  rats .  The result  of  spaying ul t imately 
depends on the remaining strength 
of  the doe,  and how long labor had 
been stal led.  In  many instances,  a 
doe or  the remaining pups may die. 
No matter  what,  the spay wi l l  render 
the doe unable to nurse or  care for 
the l i t ter  as the hormones required for 
lactat ion wi l l  have been removed,  and 
they wi l l  need to be fostered to an 
able doe or  hand fed. 

N U R S I N G /
N U R S I N G 
C O M P L I C A T I O N S

Most rats  wi l l  have l i t ters  that  range 
in s ize anywhere from 10 to 16 
pups on average.  Natural  l i t ters 
ranging in  s ize above and below 
these numbers do happen and 
are normal .  Healthy pups should 
be grouped together in  the nest, 
warm to the touch,  and v is ible mi lk 
bands,  a white band around their 
bel ly,  should be apparent.  I f  a  pup 
or  two are separated from the nest, 

you can try  to place them back. 
I t ’s  of ten that  the doe wi l l  move 
them away once more.  When a doe 
decides to separate one or  two and 
neglect  them, she’s  of ten saying 
there’s  something wrong.  In  these 
cases,  humane euthanasia is  a  
merciful  opt ion. 

L A R G E  L I T T E R S
Rats have 10–12 nipples,  and when 
l i t ters  are larger than that  number, 
strain is  placed on both mom and 
pups.  In  extremely large l i t ters 
(16+),  i t ’s  l ikely  to f ind pups who are 
underweight  due to the high 

b l e u m i n g  t a i l s  r at t e r y

C sect ions -  in  which pups are 
del ivered,  and the uterus is 
repaired,  leaving the doe intact 
-  are not  possible in  rats .  The 
outcome for  an emergency spay is 

f requent ly  negative,  and depending 
on how weak the doe is  at  that  t ime, 
i t  may not  even be an opt ion.
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levels  of  competi t ion.  Does who are under 
major  strain dur ing nurs ing can lose a lot 
of  weight  and physical  condit ion i f  they are 
not  bred to be able to handle larger l i t ters . 
Too much strain unchecked can ki l l  a  doe.

So,  there are a few opt ions when i t  comes 
to handl ing large l i t ters .

1. Heavy supplementation for mom
Feeding the doe dai ly  t reats  higher in  fat 
and protein can help combat large l i t ter 
nurs ing strain.  This  can include boi led eggs, 
lean meats,  and the f lesh of  an avocado 
(avoid skin and pit ) .  The normal  qual i ty  lab 
block should remain the main food,  and be 
avai lable at  al l  t imes.

2. Supplementation and round-robin 
feeding pups
This  means using k i t ten formula,  human 
infant  soy formula,  Esbi lac puppy formula 
or  Esbi lac goat formula and hand-feeding 
half  of  the l i t ter  on a rotat ion whi le the 
other half  is  lef t  with mom. When hand 
feeding,  a syr inge should never be used 
as the r isk  of  aspirat ion is  great.  Instead, 
micro nipples or  a smal l  paintbrush should 
be used. 

3. The litter has the numbers humanely 
reduced to accommodate better doe 
health per AVMA approved methods. 

F T T  V S  R U N T S
One of  the most  highly  contested issues 
among the rat  breeding community  is  how to 
tel l  i f  a  pup is  FTT ( fai lure to thr ive)  or  merely  
a runt. 

With FTTs,  they wi l l  miss crucial  mi lestones and 
general ly  look unhealthy.  They are smal ler  than 
their  healthy counterparts,  wi l l  usual ly  have 
l i t t le  to no fur,  lack healthy fat  reserves,  and 
hi t  mi lestones,  such as eyes opening or  eat ing 
hard foods,  much s lower than their  l i t termates. 
Their  system l i teral ly  lacks the capabi l i ty  to 
absorb al l  the nutr ients  they need from milk 
and other foods,  essent ial ly  starv ing their 
system. I f  lef t  al ive to grow into adulthood, 
these rats  wi l l  l ive very short  l ives ful l  of 
i l lnesses and complicat ions. 

Runts,  on the other hand,  are smal ler  vers ions of  their  l i t termates,  not  to 
be confused with dwarf  rats  which is  an actual  genet ic mutat ion.  (Another 
key dif ference between runts  and dwarf  rats  is  that  dwarf  babies start  out 
just  as large as their  standard counterparts .  Runts are smal ler  at  al l  ages. ) 
Runts wi l l  h i t  mi lestones at  the same rate,  and should have healthy fur 
and fat  reserves. 

FTTs should always be euthanized.  They wi l l  not  recover,  they wi l l 
not  thr ive. 

I L L - T A K E N  C A R E  O F  L I T T E R S  A N D 
O T H E R  C O M P L I C A T I O N S
Not al l  does are qual i ty  mothers,  but  lucki ly  rats  tend to be pretty  self-
suff icient  parents without  the need for  excessive humane intervent ion.  . 
You ’ l l  f requent ly  see maiden does have issues with handl ing a l i t ter.  In  this 
instance,  being a neglectful  f i rst-t ime mother is  not  always indicat ive of 
not  being safe to breed a second t ime.  Whi le not  ideal ,  maiden does can 
have problems with maternal  behavior  k icking in .  

Some issues,  such as l i t ter  scatter ing,  are only  problematic when 
combined with does who are not  feeding,  or  keeping pups warm. I f  the 

b l e u m i n g  t a i l s  r at e r y
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pups are scattered,  but  are warm and 
fed,  they ’ l l  l ikely  be f ine and don’t 
need human assistance.  I f  you have 

a doe who is  l i t ter  scatter ing as wel l  as 
not  feeding pups,  a sometimes quick-
f ix  involves placing the doe and l i t ter  in 
miniscule housing where she’s  unable to 
go anywhere but  s i t  on the nest.  This  can 
sometimes jumpstart  maternal  behavior. 
Once she’s  began nurs ing (as evidenced by 
mi lk  bands)

Other issues include agalact ia (not 
lactat ing) ,  overzealous grooming,  or 
excessive cannibal ism.  I t ’s  common for  a 
doe to consume pups who were st i l lborn 
or  who died short ly  af ter  bir th,  but  i t  is 
not  normal  behavior  for  a doe to cannibal ize l iv ing pups or  a s ignif icant 
port ion of  the l i t ter.  Excessive behaviors  are of ten a red f lag for  the 
doe’s  temperament. 

Other concerning issues include over-grooming to the point  of  in jury, 
and cannibal ism.  Grooming is  a natural  pract ice for  rats  and does spend 
a lot  of  t ime grooming their  pups.  However,  some does become a l i t t le 
overzealous and can cause wounds that  vary from minor abrasions to 
severe in jur ies such as amputat ions.  Does who over-groom are general ly 
considered i l l-f i t  to be mothers,  especial ly  does who severely  in jure pups. 
Does who cannibal ize ent i re l i t ters  are considered i l l-f i t  to be mothers, 
and should not  be rebred.  Unl ike in  mice,  l i t ter  cannibal izat ion due to 
stress is  extremely rare,  and i t ’s  a trai t  that  is  not  normal  in  rats . 

I f  a  doe cont inues to neglect  the l i t ter,  you have,  essent ial ly,  three 
feasible opt ions.

•  The f i rst  opt ion is  to f ind a foster  doe in your area that  may take on 
 the pups.

•  The second opt ion is  to humanely euthanize the l i t ter.  I f  younger than 10 
days,  the method discussed above is  sui table. 

•  Ful l-t ime hand rais ing.  This  method is  not  always successful ,  and is  
quite dif f icult. 

M A T E R N A L  A G G R E S S I O N
Maternal  aggression is  an issue where a previously 
wel l-tempered doe develops varying levels  of  aggression anyt ime 
between conception and weaning.  MA is  a type of  hormonal  aggression 
caused by excess oxytocin,  not  testosterone l ike the hormonal 
aggression frequent ly  found in bucks.   MA general ly  resolves on i ts  own 
once babies are weaned,  but  in  rare cases can become their  permanent 
temperament.  MA can be directed toward other rats  only,  humans only,
or  both. 

Mi ld forms of  MA can include rest lessness when disturbing the nest 
(picking babies up and frant ical ly  running around),  squeaking when 
touched af ter  bir th,  etc. 

Moderate MA can include phantom lunges,  shoving,  etc.

Severe MA is  the stereotypical  hyper-aggression.  When a female wi l l 
charge you with every intent ion of  latching onto your hand or  whatever 
else you shoved in her  cage and never lett ing go.

So,  what do you do as a pet  owner or  breeder when you have a l i t ter  with 
a doe who develops MA? 

•  Rehoming rats  with unknown backgrounds is  general ly  f rowned upon 
already.  Rehoming a l i t ter  when a direct  parent  has exhibited hormonal 
aggression is  downright  i r responsible.  So,  what are your opt ions?

•  You can keep the ent i re l i t ter.
•  Heavi ly  handle and warn potent ial  owners that  there is  a high chance for 

aggression later  in  l i fe .  (Not advised. )
•  Humanely euthanize the l i t ter,  and do not  rebreed the doe or  buck. 

M a s l o v  D m i t r y  /  S h u t t e r s t o c k . c o m
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For most,  does are extremely self-
suff icient  when i t  comes to car ing 
for  their  l i t ters .  Access to deep 
bedding,  a house,  water  bott le (not 
a bowl) ,  and a constant  supply  of 
food is  al l  most  moms need to al low 
their  l i t ters  to thr ive.

E A R LY  H A N D L I N G 
A N D  S E X I N G
Rat pups can be handled 
immediately  af ter  bir th without  any 
i l l-effects .  Addit ional ly,  rat  pups can 
be sexed at  bir th.

S O C I A L I Z A T I O N
Most know that  many breeders 
operate on a l imited social izat ion 
schedule in  order to al low a rat ’s 
natural  genet ic temperament to 
shine through.  This  is  so breeders 
can pick the most  natural ly  stable 
animal .  L imited social izat ion 
does not  mean absolutely  zero 
interact ion.  Dai ly  checks and 
observat ions are necessary 
parts  of  being a responsible 
breeder.  Per iods of  10-20 minute 
observat ion can help a breeder 
keep notes on pups ’  behaviors .  As 
a breeder,  you want to hold back 
the best  the l i t ter  has to offer  for 
temperament goals .  This  means 
a pup should be cur ious,  brave, 
recover from shock quickly  ( loud 
noises general ly ) ,  etc.  In  work-
in-progress l ines,  you may not  be 
able to choose the ideal  pup,  but 

GENERAL CARE

you should choose the best.  This  is  how 
we progress l ines.  Heavy social izat ion is 
typical ly  meant as handl ing for  mult iple 
hours a day. 

For  pet  owners and oops l i t ters,  the 
opposite should happen.  Epigenetics, 
or  the study of  changes in  organisms 
caused by modif icat ion of  gene 
expression rather than alterat ion of  the 
genetic code i tself,  can be ut i l ized to 
hopeful ly  create better  pet  rats  f rom 
unknown stock in  an oops l i t ter.

Heavy social izat ion from 2 weeks of  age 
and on can cause an actual  change 
in the temperament of  the animal  at 
deeper than surface level . 

So,  for  an oops l i t ter,  that  means from 2 weeks and older,  social ize them 
constant ly.  Handle them excessively.  Expose them to dif ferent  rooms of 
the house.  Have other members of  the household help with handl ing. 

W E A N I N G  A N D  B E Y O N D
Rats wi l l  begin to experiment with hard foods once their  eyes open at  2 
weeks of  age.  They don’t  need any special  food and can eat  the same 
thing that  mom is  eat ing.

Rats wean and become sexual ly  mature at  5 weeks of  age.  This  means 
that  they need to be separated by sex by 5–6 weeks of  age.  I f  able,  house 
female pups with other adults  does and male pups with other adult  bucks. 
However,  only  do this  i f  the adults  can be trusted and come from l ines 
with good temperament. 

5  weeks of  age is  the earl iest  that  babies can be rehomed as they are 
off icial ly  weaned by this  age,  but  many breeders prefer  to keep babies 
back unt i l  they ’re 8 weeks old or  older for  health and matur i ty  reasons. 
This  helps the babies mature,  and are given opportunit ies to interact  with 
older rats  and develop proper manners and mirror  posit ive behaviors . 

b l e u m i n g  t a i l s  r at t e r y
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RAT MATERNAL AND 
NEONATAL CARE 
WEEK-BY-WEEK
P R E G N A N C Y  A N D  L A B O R
Does are pregnant on average for  21 days,  and handle 
pregnancy and labor quite wel l  on their  own.  You should 
complete a few steps pr ior  to bir th ( i f  you can)  to ensure 
as comfortable and safe del ivery as you can.
•  Move the doe to a s ingle-level  cage,  ideal ly  a properly 

made bin cage.  Ensure she has some kind of  hide that  is 
easy to move to check on pups and mom.

•  Mult i- level  cages pose drop r isks to newborns,  and 
barred cages give does the opportunity  to accidental ly 
push neonates through the bars.  Bin cages are safe, 
cheap,  and easy to make.

•  Prepare for  bir th by having some emergency suppl ies 
on hand,  and potent ial ly  a vet  i f  th ings go real ly  south. 
Normal  labor doesn’t  last  longer than a few hours.

•  Suppl ies l ike Pedialyte,  a heat ing pad,  a smal l  1ml 
syr inge,  and tums are helpful  i tems in case things go 
awry.  In  instances where contract ions have stopped,  a 
quarter  of  a tums tablet  can help restart  them without 
the use of  oxytocin.  Pedialyte can be used to raise blood 
sugar and electrolyte levels  in  cases of  long and hard 
labors.  A covered heat ing pad can help the doe conserve 
energy as she doesn’t  have to work to keep her body 
temp up.  Most  important ly,  a vet  on standby can be 
helpful  in  severe cases.  Be aware that  c-sect ions for  rats 
do not  exist.  I t  is  usual ly  a spay to save the mother,  and 
the babies pass.  In  some cases,  the doe may 
be euthanized.

W E E K  1
Short ly  af ter  bir th,  you can go and check on the pups. 
Discard any st i l lborns or  those who passed short ly  af ter 
bir th.  ( I f  you see mom eating one,  don’t  f reak out.  This  is 
total ly  natural ,  and is  a great  source of  protein and energy 

b l e u m i n g  t a i l s  r at t e r y
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for  mom.)  I f  you know what to look for, 
you can even sex them at  this  step.   Some 
things to look for  dur ing check-up:

•  Mom should be alert,  and should be 
cleaning herself  and the pups.  I f  the pups 
aren’t  cleaned or  mom isn’t  c leaned,  this 
is  a cause for  concern.  Be on the lookout 
for  pain s igns.  A pup can be stuck in  the 
bir thing canal ,  which wi l l  be fatal  for  mom. 

•  O ver the next  few days,  watch mom’s 
behavior  for  maternal  aggression.

•  At  th is  point,  extra protein may be 
supplemented,  but  i f  you are already using 
a balanced and qual i ty  lab block,  i t  is  not 
necessary.  Some popular  supplements 
include boi led eggs,  a smal l  amount of 
boi led chicken,  the f lesh of  an avocado,  or 
some high-qual i ty  dog food.

•  Check and ensure babies are warm and have mi lk  bands.  A mi lk  band is 
a white str ipe through their  abdomen.  This  is  l i teral ly  their  stomach ful l 
of  mi lk ,  and we can see i t  because their  sk in is  so thin.  Within a couple 
of  days,  their  sk in thickens,  and we can no longer see this  band. 

•  I f  babies are warm, and fed,  but  are scattered,  i t ’s  not  a concern.  Some 
does just  aren’t  great  nest  makers.  I f  the babies are cold,  or  unfed and 
are scattered,  the doe may need to be temporari ly  moved to a much 
smal ler  cage.  (A cage with barely  any moving room that  forces her  to 
s i t  on the nest.  Some does just  need a l i t t le  nudge for  those maternal 
inst incts  to k ick in . )

•  You may f ind some passed babies over the next  few days.  One or  two is 
common and isn’t  a concern,  but  more than that  can indicate either  the 
doe isn’t  doing her job,  or  there’s  an issue with the l i t ter. 

Week 1 is  largely  up to mom, and other than dai ly  health checks,  there’s 
not  much for  you to do.  For  a water  source:  a water  bott le is  safer  and 
should be used over a water  bowl . 

W E E K  2
Week 2 is  when we see some more movement,  fur 

growth,  and sexing toward the end of  the week can become 
easier.  Nipples are easy to spot at  th is  age,  and only  does have 
nipples.  This  week is  largely  ident ical  to week 1 in  terms of  dai ly 
health checks.

This  week does include a mi lestone at  day 14 where eyes and 
ears open.  Most  babies should be opening these as close to 
day 14 as possible.  Eyes open too early  can be indicat ive of  eye 
problems,  and too late can be a s ign of  FTT. 

W E E K  3 - 4
Week 3 is  where we real ly  start  to see movement and 
explorat ion.  They ’ l l  begin to fol low mom out of  the nest,  t ry  to 

nibble on her foods,  and dr ink out  of  the water  bott le.  Fur  comes in more 
heavi ly,  and sexing can get  easier  with the appearance of  smal l  test icles 
on males. 

For  pet  owners who are deal ing with oops l i t ters,  th is  is  when i t ’s 
ideal  to begin handl ing and exposing them to new s ights,  sounds, 
and environments.  Whi le this  is  the opposite of  what most  breeders 
fol low,  pups from an unknown l ineage stand a better  chance for  better 
temperament by ut i l iz ing excess handl ing.

W E E K  5 +
Week 5 is  when babies should be separated by sex and housed,  ideal ly, 
with a wel l-tempered adult  of  the same sex.  Sexing at  th is  age is  easy, 
as test icles should be easi ly  v iewed.  This  is  the youngest  age that  babies 
can be rehomed, but  i t ’s  general ly  better  for  mental  development to stay 
unt i l  8  weeks at  minimum with their  l i t termates,  and with same sex wel l-
tempered adults  i f  avai lable. 

b l e u m i n g  t a i l s  r at t e r y
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SPAYING AND 
NEUTERING
Given that  rats  retain fert i l i ty  for 
their  ent i re l ives,  the only  way to 
cohabitate males and females 
without  producing offspr ing is  by 
spaying or  neuter ing.  In  general , 
spaying refers  to the removal 
of  female reproductive organs, 
and neuter ing is  referencing the 
removal  of  the male reproductive 
organs.  Al ternat ives include 
neuter ing being used as a gender-
neutral  term referencing the 
removal  of  general  reproductive 
organs.  You may also hear the term 
“speuter ing” as a gender-neutral 
term that  s imply combines the 
words spay and neuter. 

Risks are always inherent  dur ing 
medical  procedures,  but  the most 
common complicat ions with 
speuter ing are internal  bleeding, 
anesthet ic react ion,  post-op 
infect ion,  and suture react ion. 
In  some cases,  rats  wi l l  chew 
their  sutures,  in  which case i t  is 
an emergency,  and the animal 
should be taken back to the vet. 
Healthy rats  tolerate anesthesia 
fair ly  wel l ,  and whi le age is  a factor 
to consider,  advanced age is  not 
always an immediate concern.  The 
most  common inhaled anesthet ic is 
isof lurane,  and the most  common 
combinat ion for  in jectable 
anesthet ic is  ketamine + xylazine 
(brand name Rompun®) (Animal 
Resources Center,  2019) . 

OVARIECTOMY
Pro: 
•  Least  invasive of  the two opt ions
•  Prevents reproduction
• Prevents ovar ian cysts  and masses
•  Reduces/prevents hormone related 

mammary tumors and pitui tary  tumor 
i f  done early  in  l i fe (4 to 6 months  
of  age)

•  Potent ial ly  increases l i fespan 

Con: 
•  Wi l l  not  prevent  uter ine tumors, 

infect ion or  prolapse.
•  Often expensive
•  Not of ten performed by vets,  even 

ones famil iar  with rats

OVARIO-
HYSTERECTOMY 
Pro: 
•  Prevents reproduction
• Prevents ovar ian cysts  and masses
•  Reduces/prevents hormone related 

mammary tumors and pitui tary  tumor 
i f  done early  in  l i fe (4 to 6 months 
 of  age)

•  Prevents uter ine disorders,  tumors, 
infect ion and prolapse.

•  Potent ial ly  increases l i fespan 

Con: 
•  More invasive procedure
• Often Expensive
•  Dif f icult  to f ind vets  famil iar  with rats 

who can perform the procedure

S P A Y I N G
In  does,  spaying is  done either  v ia ovar iectomy or  ovar iohysterectomy.  An 
ovariectomy is  the removal  of  the ovaries,  without  removal  of  the uterus 
or  cervix,  whereas an ovariohysterectomy is  the removal  of  the ovaries 
and uterus.  A tubal  l igat ion is  when the fal lopian tubes are cut,  and t ied.  A 
salpingectomy is  the removal  of  the fal lopian tubes.  Be sure to fol low the 
post-op instruct ions given by your vet. 

T U B A L  L I G A T I O N / S A L P I N G E C T O M Y
While arguably the least  invasive opt ion for  ster i l izat ion,  these procedures 
are rarely  performed on rats .  These opt ions lack the benefi ts  that  the 
other two ster i l izat ion opt ions offers,  and some research suggests  these 
opt ions have negative effects on ovarian funct ion (Akar et  al . ,  20 03,  Deniz 
et  al . ,  2019) .

N E U T E R I N G
Bucks have s ignif icant ly  fewer 
opt ions.  Most  vets  wi l l  offer  an 
orchiectomy which is  the ful l 
removal  of  the testes.  The other 
opt ion is  a vasectomy,  which is 
s imi lar  to a tubal  l igat ion.  The vas 
deferens are cut,  cauter ized and 
sutured.  A vasectomy is  rarely 
offered,  as the only  benefi t  is 
prevent ing reproduction.  Post 
procedure,  behavior  may take up 
to 2 weeks to show change.  Wait ing 
2 to 4 weeks post-op to introduce 
to an intact  colony of  does has 
shown to be enough t ime to prevent 
pregnancy,  but  v iable sperm have 
been shown in the remaining 
epididymis for  up to 6 to 8 weeks. 
Be sure to fol low the post-op 
instruct ions given by your vet. 

ORCHIECTOMY 
Pro: 
•  Prevents reproduction
• Prevents test icular  cancer
•  Corrects cryptorchidism 
•  May reduce or  el iminate hormonal 

behavior  (hormonal  aggression, 
marking,  mounting,  reduction of 
buck grease)

•  May increase l i fespan
• May reduce l ikel ihood of  

mammary tumors 

Con: 
•  Prone to obesity
•  Not guaranteed to f ix  hormonal 

behavior
•  Often expensive
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© V i r b a c

S U P R E L O R I N
This  is  a surgical  method of  ster i l izat ion that  is 
temporary in  nature.  A grain-of-r ice s ized 
implant  is  placed between 
the rat ’s  shoulder blade whi le 
under anesthesia.  This  method 
has been pr imari ly  studied in 
females,  and has been shown 
to be effect ive in  prevent ing 
reproduction for  10–12 months. 
In  males,  the studies have 
only  gone to 6 months,  so that 
is  the current  length of  t ime 
of  effect iveness in  bucks.  Ful l 
effect iveness is  reached 2 weeks af ter  implantat ion. 
I t ’s  arguably  the least  invasive opt ion across the 
board,  but  unl ike surgical  ster i l izat ion,  th is  method 
has to be renewed every 10 -  12 months to retain 
effect iveness.  Studies have also shown that  this 
method is  not  l ikely  to reduce tumor production 
(Vergneau-Grosset  et  al . ,  2019) . 

OOPS LITTERS
An “oops ” or  accidental  l i t ter  is  a common 
issue among pet  owners and BYBs.  They 
do occur with reputable breeders,  but 
i t ’s  far  less frequent.  Accidental  l i t ters  in 
the hands of  pet  owners pose a unique 
problem. Pet  owners aren’t  as prepared as 
reputable breeders by nature,  but  th is  is  to 
be expected. 

The react ion to accidental  l i t ters  var ies 
by region.  In  the U.S.  fancy,  i t  is  general ly 
f rowned upon to rehome a l i t ter  that 
or iginates from an unknown background. 
This  means that  beyond the immediate 
parents,  the owners know nothing to very 

l i t t le  about the history of  the l ine i tself,  including temperament,  genet ics, 
and health.  Accidental  l i t ters  that  occur with reputable breeders do have 
a known history.  This  leaves the owner with a few opt ions.

I f  the owner knows when the mating occurred,  or  how far  into gestat ion 
the doe is ,  administer ing cabergol ine has shown to be effect ive in 
terminat ing pregnancies up to day 16 of  gestat ion.  However,  eff icacy 
reduces as gestat ion t ime increases,  so i t ’s  best  used as soon into 
gestat ion as possible (Negishi  & Koide,  1997) .  This  method avoids 
complicat ions that  can occur dur ing pregnancy,  bir th,  and nurs ing.

Emergency spay is  another opt ion.  Since true c-sect ions are not  possible 
in  rats,  the doe wi l l  become ster i le  af ter  the procedure.  Procedural  r isks 
increase when a female is  pregnant,  as blood vessels  become engorged, 
are more dif f icult  to t ie  off,  and the procedure takes longer.  Bleeding 
r isks also increase dur ing emergency spays to terminate pregnancy. 

Hard cul l  the ent i re l i t ter  at  bir th v ia the AVMA-approved method 
of  hypothermia.  Whi le this  method doesn’t  avoid potent ial  bir thing 
complicat ions,  i t  does avoid nurs ing complicat ions. 

Al low the doe to bir th,  nurse,  and wean the l i t ter,  and then keep the ent i re 
l i t ter.  This  would require separate housing for  both sexes,  and careful ly 
monitor ing behavior  for  hormonal  aggression as the babies age. 
Rehoming the l i t ter,  as stated above, 
is  general ly  seen as unethical  in  most 
circumstances.  However,  by ut i l iz ing 
social izat ion to hopeful ly  improve 
temperament v ia epigenetics,  babies 
may be temperamental ly  okay.  Other 
workarounds include neuter ing al l  bucks 
as soon as they are age appropriate to 
hopeful ly  avoid hormonal  aggression.  I f 
the owner feels  l ike the other opt ions are 
not  opt ions for  them and that  rehoming 
is  something they feel  they need to do, 
adopters need to be thoroughly  warned 
that  these rats  have unknown backgrounds 
which could manifest  as severe health and 
temperament issues down the l ine that 
may require extensive vet  care. 
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Starting a 
rattery
For many, it’s not the research, the set-backs, or the actual 
breeding that is the most daunting. For many, it’s the simple act 
of starting a new rattery. This portion of the guide is meant to help 
steer a new breeder in a clearer direction by following a few steps.

S T E P  1 :  I S  T H E R E  A  N E E D  F O R  A 
R A T T E R Y  I N  Y O U R  A R E A?
As much as breeders love their  rats  and wish to share the joy,  an aspir ing 
breeder must  evaluate i f  there’s  a need for  a rat  breeder in  their  area.  I f 
there is ,  what k ind? I f  there’s  a large need for  feeders,  but  not  much need 
for  pets,  choosing to become a pet  only  breeder wi l l  l ikely  result  in  few 
rehomes,  numerous cul ls ,  and a very rapid space issue. 

Whi le choosing to only  breed for  yourself  is  a val id opt ion,  i t  comes with 
many of  the above complicat ions,  pr imari ly  heavy cul l ing for  space 
reasons.  Many breeders also breed to supply  their  other pets  with qual i ty 
food,  but  do not  opt  to sel l  to the publ ic. 

S T E P  2 :  C H E C K 
Y O U R  A R E A  F O R 
L I M I T A T I O N S , 
R E S T R I C T I O N S , 
A N D  L I C E N S I N G 
R E Q U I R E M E N T S
The USDA offers  a concise quest ionnaire 
to help you learn i f  a  l icense or 
registrat ion through the USDA is 
necessary.  For  the average pet  rat 
breeder,  a l icense/registrat ion through 
the USDA is  not  l ikely  to be needed. 
However,  th is  doesn’t  mean your 
indiv idual  state,  county,  or  ci ty  doesn’t 
have i ts  own regulat ions.  Be sure 
to research. 

Rats  current ly  are considered “micro-
l ivestock,”  and have no legal  protect ion. 
A commercial  breeder would need a 
l icense,  but  a smal l  hobby breeder is 
unl ikely  to.  Addit ional ly,  most  hobby 
breeder laws expl ici t ly  state cats and 
dogs.  But  again,  be sure to research.

In the same vein,  look up your area’s 
requirements for  what const i tutes a 
business.  For  most  breeders,  we can 
easi ly  assess the Nine Factors Test 
and see that  the hobby l ikely  does not 
const i tute a business.  Whi le i t ’s  not 
uncommon for  breeders to break even, 
or  even make a smal l  to moderate prof i t 
compared to expenses,  for  even the 
largest  hobby breeder,  the income is  not 
enough to const i tute a business. 
I f  you ’re unsure,  discuss the f inancials 
with your CPA or  f inancial  advisor. 

IRS NINE 
FACTORS 
TEST
The IRS has a l ist  of  n ine 
factors to be used in 
determining whether an 
act iv i ty  is  a business or 
a hobby:
1.  Do you keep good 

business records,  have 
a business checking 
account,  and general ly 
run your act iv i ty  l ike  
a business?

2.  Do you put  t ime and effort 
into market ing and other 
act iv i t ies to br ing  
in  customers?

3.  Do you depend on the 
income from this  act iv i ty 
for  your l ivel ihood?

4.  Are your business losses 
beyond your control  or 
typical  startup losses?

5.  Have you changed 
methods of  operat ion to 
be more prof i table?

6.  Do you have business  
expert ise and  
h ire competent  
business advisors?

7.  Have you been successful 
in  s imi lar  businesses in  
the past?

8.  Do you make a prof i t  and  
how much?

9.  Can you expect to make 
a prof i t  on assets  used in 
this  act iv i ty  in  the future?
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S T E P  3 :  T H E 
R A T T E R Y  N A M E
The rattery ’s  name can be anything you 
want,  but  a good rule of  thumb is  to 
avoid repeating the in i t ia ls  of  another 
known rattery.  Check rattery registr ies 
l i fe AFRMA, NFRS,  or  other area-specif ic 
registr ies,  as wel l  as being act ive in 
the community.  In i t ia ls  are of ten used 
on pedigrees to indicate where a rat 
or iginal ly  came from so that  l ineage can 
be tracked. 

Other than that,  the name is  ent i rely  a 
personal  decis ion. 

S T E P  4 :  A D O P T I O N 
P O L I C I E S  /  P R I C I N G

Pol icies are another personal  choice. 
What port ion of  sel l ing/buying animals 
do you feel  strongly  about? What are the 
ethical  norms in your area? For  example, 
i t  is  considered a hal lmark of  reputable 
breeders for  breeders to take back their 
animals  at  any point  dur ing the animals ’ 
l ives for  any reason.  Refunds and 
animal  swaps tend to be up to personal 
discret ion.  Fol lowing a closed rattery 
protocol  is  also considered highly  ethical 
for  the U.S.  region.  A closed rattery is 
when the publ ic are not  al lowed into the 
rattery/meet and choose rats  in  person 
due to disease transmission concerns. 

Other common pol icies include:
•  Adopter  age minimum of 18
•  Adopting rats  in  a minimum of same  

sex pairs

S T E P  5 :  A D O P T I O N 
A P P L I C A T I O N S  /  C O N T R A C T S 
/  W A I V E R S
Many breeders ut i l ize var ious types of  adoption appl icat ions 
to help bui ld up a cl ient  wait l ist  dur ing downtimes,  and to 
quickly  answer common quest ions.  Just  l ike with pol icies, 
what you choose to highl ight  on an appl icat ion is  up to you.

Whi le not  general ly  legal ly  binding,  many breeders require 
adopters to s ign adoption contracts ei ther  before or  at 
the t ime of  pickup.  These contracts general ly  out l ine the 
expected behavior  of  both the adopter  and sel ler.  Research 
animal  contracts,  look at  other rat  breeder ’s  contracts,  and 
decide what you feel  is  important  for  your contract  i f  you 
choose to use one.

Health waivers are becomingly  increasingly  more popular  to 
include with the contracts .  A health waiver  is  a br ief  out l ine 
alert ing rat  adopters to the possible adverse health effects 
that  can occur from owning pet  rats .  Many breeders also 
use this  to state that  the animals being sold are clear of  any 
v is ible i l lness/have not  shown symptoms.  Ratter ies may also 
use this  space to discuss serology test ing.

S T E P  6 :  S O C I A L  M E D I A , 
W E B S I T E S  A N D  A D V E R T I S I N G

Having an onl ine presence is  immensely  important  today. 
Facebook pages st i l l  tend to reign supreme as far  as 
advert is ing and post ing,  but  other social  media out lets  l ike 
Instagram, T ik  Tok,  and even Twitter  can al l  help in  bui lding 
a fol lowing. 

Even i f  i t  feels  redundant,  having the rattery ’s  basic 
information everywhere al lows potent ial  adopters to easi ly 
f ind information they need.  Ut i l ize Facebook and Instagram’s 
automated message response system for  a good response 

•  Age requirements of 
chi ldren in  the home

• Husbandry requirements 
(ex:  no f leece)

•  Rat  adoption age minimum 
(commonly 8 weeks,  but 
many do older)

What you choose to set  as 
your pol icies is  ent i rely  your 
own agenda,  but  certain 
pol icies are popular  within 
the fancy for  a reason. 

Pr icing is  both a personal 
and area choice.  Older, 
more establ ished l ines 
proven to have qual i ty 
health and temperament 
can be pr iced higher. 
Perhaps you have a var iety 
you went to great  lengths 
to procure.  These l ines are 
of ten pr iced higher.  Many 
breeders pr ice according to 
l ine,  or  they pr ice according 
to var iety.  Research your 
area,  see the average 
pr ices,  and set  according 
to what you bel ieve your 
animals  are worth in 
your area. 

Remember that  an ethical 
breeder should always have 
health and temperament 
top of  mind when breeding. 



b l e u m i n g  t a i l s  r at t e r y

t ime,  and placating 
sometimes very 
impatient  adopters . 

The most  common quest ions 
every rattery wi l l  get:
•  Where are you located?
• Do you have rats  avai lable?
•  I  found these baby rats  in  the park.  Can 

you take them?
• What k ind of  rats  do you sel l?

Whi le useful  for  many things,  Facebook 
is  becoming increasingly  di f f icult 
to navigate when i t  comes to basic 
information l ike pol icies,  and general 
information.  This  is  where a website comes 
into play.  There’s  many free website bui lders 
out  there (Wix,  Weebly,  Square Space, 
WordPress) ,  and each offers  a s l ight ly  di f ferent  user  experience.  A few 
key components of  a good website are:

•  Easy to navigate
•  Easy to read
• Mobi le-fr iendly
•  Bonus:  Ensure your website is  ADA-compliant  v ia free ADA website 

compliance checkers

A big mistake rat  breeders 
make with their  websites is 
not  making them mobi le-
fr iendly.  45% of  al l  web traff ic 
is  done through a mobi le 
device,  and a poorly  designed 
website makes navigat ing and 
comprehension dif f icult,  of ten 
leading to potent ial  adopters 
abandoning their  search. 

Photos
A large part  of  keeping up with 
social  media,  your website, 
and even post ing avai labi l i ty 
is  being able to take qual i ty 
photos of  the rats  you ’re 
showcasing.  The best  opt ion 
for  photos is  us ing indirect 
sunl ight  ( l ike through a window) 
or  using a photo booth with 
correct  l ight ing.  Most  modern 
phone cameras are capable 
of  taking qual i ty  photos.  Since 
rats  never stop moving,  using 
rapid shot  modes or  even 
taking v ideo and choosing 
select  screenshots are two 
great  opt ions to get  clear 
photos.  Another t ip is  to be 
level  with the object  of  the 
photo rather than shooting 
from above.
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Genetics
As arguably one of the most daunting facets of breeding for an 
aspiring breeder, taking the time and putting in the effort to build 
a basic genetics knowledge is key to becoming the best breeder 
you can. It’s intimidating to know where or how to even start with 
so many resources available. It’s the goal of this guide to give an 
aspiring breeder, pet owner, or even existing breeder wanting to 
polish up their skills a solid starting line.

UNDERSTANDING STRUCTURE
For the purposes of  th is  guide, 
we’ l l  be start ing the discussion on 
genetics structure at
the chromosome.

Humans have a total  of  23 pairs  of 
chromosomes,  but  rats  have a total 
of  21 pairs .  On these chromosomes 
are specif ic,  f ixed posit ions where 
a part icular  type of  gene l ives, 
cal led a locus (plural :  loci ) .  Rats, 
l ike humans,  are diploids.  That 
means that  each locus can host  2 
copies of  the specif ic gene that  is 
meant to be at  that  locus.  In  order 
to v isual ize this ,  imagine a highway 
that  is  fu l l  of  di f ferent  coupe-
sty le cars stal led at  specif ic exi ts 
along the road.  The highway is  your 
chromosome; the cars themselves 

are act ing as your loci .  In  a coupe, 
there are only  2 seats meant for 
passengers.  These two seats ins ide 
the car are where you ’ l l  f ind 
the genes.

In the rat  fancy,  the gene that  is 
responsible for  what you ’d see 
without  mutat ion is  known as 
wildtype .  An example of  wi ldtype 
is  agouti  fur  color ing or  black 
eyes.  These genes have produced 
var iants  known as alleles.  An 
example of  an al le le is  black fur 
color ing or  ruby eyes due to the red 
eye di lute gene.  In  most  casual  use 
cases among the fancy,  you ’ l l  f ind 
both the terms genes and al le les 
being used interchangeably. 

When an animal  is  said to have 2 copies of  the same gene/al lele at  a 
locus,  i t  is  homozygous.  When an animal  is  said to have dif ferent  copies 
of  the same gene/al lele at  a locus,  i t  is  heterozygous.  To better  v isual ize 
this ,  let ’s  look at  agouti  vs  black.

Agouti  and black both exist  on the A (agouti )  locus.  This  is  the base 
color  locus for  al l  rats,  meaning that  every rat  wi l l  e i ther  have an agouti 
base or  a black base.  Agouti  is  considered wi ldtype and is  a dominant 
gene.  Black is  the mutated al le le found on the A locus and is  recessive. 
A dominant gene only  requires 1 copy of  the specif ic gene to express, 
whereas a recessive gene needs 2 copies to express.  The term express is 
referr ing to what we can see,  or  the animal’s  phenotype.  The genotype 
explains the animal’s  actual  genes.  Refer  to the shorthand examples 
below.  A phenotype is  general ly  wr i t ten l ike :  Russian Blue Agouti

A genotype of  that  same animal  could read l ike :  Aa dd Mm indicat ing 
that  the Russian Blue Agouti  also carr ies mink. 

Aa       AA         aa
When wri t ten down,  agouti  is  referenced with a capital  A and black is 
referenced with a lowercase a.   Aa is  a heterozygous animal  because the 
A locus has 2 dif ferent  var iants  of  the gene present,  but  AA and aa are 
both homozygous due to the same var iant  is  present  in  both gene s lots . 

In  al l  but  2 instances,  each locus has 2 opt ions of  genes to inheri t : 
wi ldtype or  the mutated al le le.  However,  the C locus and the H locus are 
both  mult ial lel ic  loci .  This  means that  these loci  contain three or  more 
observed al le les.  This  includes wi ldtype plus at  least  2 al le les.  Keep in 
mind that  each locus is  st i l l  only  able to hold 2 var iants  of  the same 
gene.  More about these loci  later. 
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THE MODES OF 
INHERITANCE 
Rats have a l imited number of  inheri tance types for 
genes.  They are as fol lows:

•  Dominant:  A type of  gene that  expresses with 1 
copy,  suppressing any accompanying recessive 
gene on the same locus.  When an animal  has 2 
copies of  the same dominant gene,  the animal 
v isual ly is  unchanged.  
Ex:  Agouti  (Aa or  AA)

•  Homozygous Lethal/Lethal  Dominant:  A subtype 
of  a dominant gene where an animal  who inheri ts 
a dominant copy of  a gene from both parents is 
incompatible with l i fe and is  absorbed in utero.   
Ex:  Pearl  (PePe)

•  Hypostat ic Dominant:  A subtype 
of  a dominant gene where a 
dominant gene only  expresses 
i f  certain terms have been met. 
When a hypostat ic dominant does 
not  have these requirements met, 
i t ’s  said to be unexpressed.  I t  is 
st i l l  not  carr ied.  
Ex:  Pearl  requir ing Mink (mm Pepe)

•  Incomplete Dominant:  A subtype 
of  a dominant gene where a 3rd 
phenotype ar ises when an animal 
has 2 copies of  the 
 dominant gene.  
Ex:  Double rex or  Mendel ’s  Pea 
Plant  experiment (ReRe)

•  Recessive:  A trai t  is  not  expressed 
when only  one copy is  present; 

requires 2 copies of  an al le le  
to express.  
Ex:  Chocolate (bb)

Rats do not  current ly  have any 
known codominant 
genes discovered.

Recessives can be carried. 
Dominants cannot be carried. 
Hypostatic dominants may be 
unexpressed,  but are sti l l 
not  carried. 

U N D E R S T A N D I N G  T H E 
W R I T T E N  S H O R T H A N D

Each gene has a shorthand that  can be wri t ten and referenced. 
General ly,  a capital  letter  is  referencing a dominant gene,  and a 
lowercase letter  is  referencing a recessive gene for  a specif ic locus. 
Unfortunately,  learning which types of  genes are recessive or  dominant 
comes down to memory.

As was stated above,  in  the A locus,  agouti  (A)  is  dominant and black (a) 
is  recessive.  Other examples include the B (brown)  locus.

B -  wi ldtype,  dominant             b  -  mutated al le le,  recessive

The B locus controls  whether a rat  wi l l  be chocolate (black base)  or 
Sienna (agouti  base) .  An animal  who is  aa Bb is  black (aa)  carry ing 
chocolate (Bb) .  S ince chocolate is  recessive,  an animal  needs 2 copies 
of  the mutated al le le (b)  in  order to express chocolate.  However,  an 
animal  who is  aa bb is  cal led chocolate.  Aa bb would be Sienna.  Sienna 
carry ing black could be said to include greater  information. 

P U N N E T T  S Q U A R E S
Now that  we understand the basics of  inheri tance,  and how to wr i te and 
read the basics of  shorthand,  we can learn about Punnett  squares.  For 
beginning genetics af icionados,  a Punnett  square can help you v isual ize 
how a specif ic gene may be passed down.  A s imple Punnett  square may 
look l ike this :

A a

a Aa aa

a Aa aa

The aa along the lef t  s ide is  denoting the 2 types of  genes at  the A locus 
for  Parent  1 where the Aa on the top is  denoting the 2 types of  genes at 
the A locus for  Parent  2.  From this ,  we can see that  each pup has a 50% 
chance of  being Agouti  carry ing black,  and 50% of  being black. 
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COLOR LOCI
A rat ’s  coat color  is  determined by the pigment in  the hair.  The two 
basic pigments are eumelanin,  which causes black/brown color,  and 
phaeomelanin,  which causes yel low/red color.  Genes found at  their 
specif ic loci  determine how these pigments express.

The fancy is  constant ly  expanding,  and new colorat ions are being 
explored and test  bred.  This  l is t  is  not  exhaust ive of  every color  locus 
to exist,  but  does discuss the most  common, and l ikely  most  avai lable 
to aspir ing breeders.  Color  loci  can be combined to make almost 
indef ini te combinat ions,  some standardized by clubs and some are 
not.  When a rat  has two act ive color  loci  other than A locus,  they ’re 
frequent ly  cal led double di lutes.  For  rats  with three act ive color  loci 
other than A locus,  they ’re referred to as tr ip le di lutes.  A good rule of 
thumb is  that  the more color  di lut ions that  are present,  the l ighter  the 
rat  is  l ikely  to be when compared to i ts  s ingle di lut ion counterpart.  For 
a more in-depth l ist  with accompanying images,  please v is i t  the Rat 
Var iety  Guide by Igloo Rats .

L a n k a P  /  S h u t t e r s t o c k . c o m
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AB AABb AABb AaBb AaBb

Ab AAbb AAbb Aabb Aabb

aB AaBb AaBb aaBb aaBb

ab Aabb Aabb aabb aabb

Punnett  squares can become as complicated as you can imagine 
them. In  a dihybr id Punnett  square,  you ’re using 2 dif ferent  t rai ts .  For 
this  example,  we’re pair ing Sienna carry ing black (Aa bb)  to an Agouti 
carry ing black and chocolate (Aa Bb) .  

From this  example,  you can see each pup has a:
12.5% chance of  AA Bb (Homo Agouti  carry ing chocolate)
12.5% chance of  AA bb (Sienna)
25% chance of  Aa Bb (Agouti  carry ing black and chocolate)
25% chance of  Aa bb (Sienna carry ing black or  just  Sienna)
12.5% chance of  aa Bb (black carry ing chocolate)
12.5% chance of  aa bb (chocolate)

Numerous Punnett  square calculators exist  across the web to help assist 
in  the more complicated squares. 



C O L O R  L O C I  C H A R T

Locus Description Alleles

A (Agouti) 
locus

The Agouti  locus controls  the distr ibut ion of 
yel low pigment throughout the coat.  AA and 
Aa animals have a band of  yel low near the 
top of  each hair,  g iv ing the animal  a t icked 
appearance.  aa animals are black based 
and have hairs  which are sol id colored.  Eyes 
should be black.

A–Banded hairs 
(Agouti ,  dominant)
a–Sol id hairs 
(Black,  recessive)

B (Brown) 
Locus

This  locus determines whether eumelanin is 
black or  brown.  B causes eumelanin pigment 
in  an animal’s  coat to be black.  We see this  in 
the banding in  Agouti  and Black animals .  Eyes 
should be black.

B–Black
b–Chocolate 
( recessive)

D (Dilute) 
Locus

This  locus causes black and yel low pigment 
to be l ightened.  Addit ional ly,  the pigment is 
clumped unevenly  along the hair  shafts,  g iv ing 
di lute rats  a dark,  heathering to the coat.  dd 
animals,  on a black background,  is  cal led 
Russian Blue.  These animals are s imi lar  to Blue 
mice or  Russian Blue cats .  The D locus is  of ten 
the only  locus in  other animals  that  causes a 
di luted “blue” colorat ion,  but  th is  is  just  1 of  2. 
Eyes should be black.

D–No di lut ion
d–Diluted color 
(Russian Blue, 
Recessive)

G (Gray)
Locus

Like the D locus,  the G locus seems to 
di lute black fur  to a dif ferent  type of  blue, 
but  leaves yel low pigment untouched.  This 
is  known as Blue or  American Blue.  Whi le 
considered a fault,  American blue frequent ly 
has l ight  colored bases of  the hair  shafts, 
whereas Russian Blue does not.  Addit ional ly, 
American Blue lacks the dark heathering 
found in Russian Blue.   This  di lut ion is  known to 
comes in three dif ferent  shade ranges cal led 
(American)  Blue,  Sky Blue,  and Powder Blue. 
Eyes should be black.

G–Ful l  color  (no 
di lut ion)
g–Di luted color 
(American Blue, 
recessive)

Ma (Marble) 
Locus

While not  exact ly  a color  locus,  Marble/
Spotted Tabby acts as more of  a color 
modif ier.  The base body color  di lutes, 
and splotches of  the or iginal  color  show 
throughout the body.  Unl ike Merle,  Marble 
can be seen on any color.  Best  spott ing is 
shown on Black,  Russian Blue,  and Mink. 
Malocclusion is  said to be in  some l ines 
of  Marble. 

Ma-Marble 
(dominant)
ma-Ful l  color

Locus Description Alleles

M (Mink) Locus

UK Mink (m)
American Mink or  Mock Mink (mo)
Austral ian Mink (am)

Al l  three mink var iet ies are recessive,  and 
have their  own appearances.  Addit ional ly, 
they do not  breed true to each other.  Mock 
Mink is  f requent ly  seen to have eyes with a 
ruby sheen,  without  the presence of  the red 
eye di lute.  Aussie Mink goes through a rather 
dramatic color  change between juveni le fur 
and adult  fur.  UK and Aussie Mink should have 
black eyes. 

M,  Mo,  Am–Ful l 
color  (no di lut ion)
m, mo, am–Diluted 
color  (UK Mink, 
American Mink, 
Austral ian Mink, 
recessive)

Me (Merle) 
Locus

It  causes i r regular  blotches of  dark color  to 
appear on a l ighter  colored background.  Merle 
is  a hypostat ic dominant that  is  rel iant  on the 
presence of  2 copies of  the recessive mink.  I f 
an animal  does not  have 2 copies of  the same 
type of  mink,  the Merle wi l l  not  express.  Best 
results  are on a Pearl . 

Me–Merle 
(hypostat ic 
dominant)
me–Non Merle

P (PED) Locus 
(Pink eye 
dilute)

This  locus has an extremely strong di lut ion of 
eye color  and black/brown pigment,  creat ing 
pink eyes and a pale yel low color.  I t  l ight ly 
affects yel low/red pigment.  Despite the name, 
the range in which PED di lutes can vary.  Eye 
color  can range from a br ight,  t rue red to 
nearly  t ranslucent pink. 

P-Black eyed (no 
di lut ion)
p-Pink eyes 
( recessive)

Pe (Pearl) 
Locus

Pearl  is  a hypostat ic homozygous lethal 
dominant where i t  causes most  of  each 
hair  shaft  to be white with just  the t ip being 
colored.  In  the fancy,  poorer  qual i ty  pearls  are 
cal led Dark Phase Pearl .  The standard Pearl  is 
a very br ight,  icy white with that  dark t ipping. 
L ike Merle,  Pearl  is  rel iant  on the presence 
of  the 2 copies of  the same var iant  of  mink. 
Homo lethal i ty  results  in  l i t ters  that  may be 
25% smal ler  than normal .  No ethical  issues 
ar ise from breeding Pearl  x  Pearl . 

Pe–Pearl  (hairs 
white with colored 
t ip,  hypostat ic 
homozygous lethal 
dominant)
pe–normal  color 
(hairs  have no 
white)

R (RED) Locus

This  locus is  very s imi lar  to P,  but  the di lut ion is 
not  as severe.  I t  d i lutes eyes to ruby,  l ightens 
black/brown,  and s l ight ly  affects red.  L ike PED, 
RED has a range in how much i t  d i lutes the 
eyes and fur  color.  RED eyes can range from 
so dark ruby they appear black in  most  l ights 
to dark,  br ight  red. 

R–Black eyed (no 
di lut ion)
r–Ruby eyed 
(black/brown 
di luted)
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C - C O L O R  L O C U S
You may have not iced we skipped the C locus in  the logical  place 
among the color  loci  l is t ings.  This  is  because this  locus requires a 
more in  depth look,  as i t ’s  one of  the mult ial le l ic loci .  This  sect ion 
wi l l  a lso include discussion about Burmese and the C locus Black 
Eye gene.  Var iet ies from the C locus have natural ly  red to pink eyes 
without  the use of  RED or  PED.  The points  found in the C locus are 
formed by temperature-sensit ive tyrosinase.  Pigment is  darker  in  the 
cooler  sect ions of  the body such as nose,  feet,  ears,  and the tai l . 

Among the C locus al le les,  we have:

•  C-no di lut ion
•  c-albino (No pigment at  al l ,  so fur  remains white,  and eyes are 

br ight  pink.
•  c(h)-Himalayan (Acromelanist ic pattern – pigment is  color-

sensit ive,  so the cooler  parts  of  the animal  are darker  colored. 
These are cal led points  and are found at  the face,  feet,  ears,  and 
tai l .  Eyes are red to ruby. )

•  c(m)-Marten (Yel low pigment is  almost  ent i rely  removed and 
becomes s i lver  or  very pale yel low.  Black pigment is  normal  in 
babies,  but  fades to a dusty  charcoal  in  adults .  Eyes are pink to red. 
A common fault  is  marbl ing on the head.)

•  c(t )-Tonkinese (Color  point  shaded var iety  where the body remains 
a r ich brown that  darkens to points .  Ruby eyes.  Renamed to 
Siamese Sable by the AFRMA, but  the or iginal  founder of  the var iety 
(Kodachrome Rattery)  named i t  Tonkinese. )

With a total  of  5 genes found on the C locus,  i t  can be quite tr icky.  An 
important  note is  that  whi le the locus i tself  is  recessive,  meaning that  you 
need 2 al le les that  are not  C present  to express,  the al le les themselves 
have varying levels  of  dominance that  seem the closest  to incomplete 
dominance.  Al l  C locus var iet ies have an underly ing color  such as Black, 
Russian Blue,  Agouti ,  etc.

•  cc-albino
• c/c(h)-Himalayan
• c(h)/c(h)-Siamese
• c(m)/c-Heterozygous Non-pointed Marten
• c(m)/c(h)-Pointed Marten
• c(m)/c(m)- Homozygous Marten
• c(t )/c,  c(t )/c(h)-Tonkinese
• c(t )/c(m)-Marten Tonkinese
• c(t )/c(t )-Sable Tonkinese

In many instances,  Siamese can be mistaken for  Beige as a young 
juveni le,  but  a key s ign to tel l  the dif ference is  that,  on an unmarked 

Siamese,  you can see a darkening 
gradient  towards the rump of 
the pup. 

Burmese
Burmese is  a hypostat ic incomplete 
dominant that  rel ies on the C 
locus to express.  Burmese,  l ike 
Pearl  or  Merle,  exists  on i ts  own 
locus separate from the C locus. 
The phenotype of  the type of 
Burmese is  dependent upon 
the base genetics found at  the 
C locus.  L ike other incomplete 
dominants,  2 copies of  Burmese 
create a 3rd phenotype known as 
Sable.  Wheaten is  the term given 
to Burmese when the animal  has 
an Agouti  base.  Burmese can have 
any addit ional  color  recessives just 
l ike the tradit ional  C locus genes. 

Do I have a Siamese or a 
Himalayan?
General ly,  they cannot be truly 
told a part  post  molt.  In  a wel l-
bred rat,  a Himalayan should 
have a creamy color  body with 
paler  points  and a Siamese 
should have a dark creamy 
body with robust,  darker  points . 
However,  we often have himis 
and s iams that  start  out  too 
l ight  in  color,  and a common 
rule of  thumb in the fancy is 
that  Himalayan and Albino both 
start  out  pure white and are 
indecipherable.  As the animals 
age,  the albino stays the same, 
but  the Himalayan’s  points  wi l l 
darken and develop.

b l e u m i n g  t a i l s  r at t e r y
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For example,  a Burmese rat  with 2 copies of  Russian Blue is  a 
“Russian Burmese.”  Unl ike C locus genes,  Burmese has natural ly 
black eyes unrelated to the C locus black eye gene.  Burmese 
can have any combinat ion of  C locus genes as the base, 
including Marten and Tonkinese.  Below are Burmese combinat ion 
with the tradit ional  C locus genes. 

Bu-Burmese
bu-wi ldtype,  no Burmese

• c(h)/c(h)  BuBu or  c(h)/c BuBu-Pointed Sable
•  cc BuBu-Sable (no points)
•  c(h)/c(h Bubu or  c(h)/c Bubu-Pointed Burmese
• cc Bubu-Burmese (no points)
•  A- c(h)/c(h)  BuBu-Pointed Wheaten (Agouti )  Sable Burmese
• A- cc BuBu-Wheaten (Agouti )  Sable Burmese (no points)
•  A- c(h)/c(h)  Bubu or  c(h)/c Bubu-ointed Wheaten (Agouti ) 

Burmese
• A- cc Bubu-Wheaten (Agouti )  Burmese (no points) 

C Locus Black Eye
Unrelated to wi ldtype,  the C locus black eye is  a hypostat ic 
dominant that  interacts with the C 
locus.  This  dominant causes the 
natural ly  red eyes of  c locus var iet ies 
to become black.  L ike Burmese, 
th is  gene exists  on i ts  own locus, 
separate from the C locus. 

Be-C locus Black eye
be-wi ldtype

Ivory
One of  the opt ions when disucssing 
black-eyed white is  Ivory.   This  var iety 
is  created when an albino rat  also 
has the C locus Black Eye al le le. 

b l e u m i n g  t a i l s  r at t e r y
I v o r y  D u m b o
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COATS
Like the color loci, coats exist across a myriad of different loci. 
Each coat type is unique, and can be combined to create 
even more unique coat types. Being as this guide is meant as a 
jumping off point, these combo coat types will not be discussed. 
For more information on these, please visit the Rat Variety Guide 
by Igloo Rats. Coat types can come in any color. 



C O A T  C H A R T

Coat Description Alleles

Rex
Incomplete 
Dominant

One of  the most  common rexoid genes in  the 
fancy,  i t  presents as a typical  cur ly  furred type. 
Whiskers can vary between long and wavy,  and 
very short,  cur ly  and bent.  The hairs  of  the coat 
should be short,  but  dense with as few guard 
hairs  as possible.  The fur  should be coarser  than 
standard or  Velveteen,  but  not  as coarse as 
Br ist le .  Bucks have the better  rex coats than does, 
and tend to hold cur l  better  as they age.  Rex 
qual i ty  var ies heavi ly  and can present  with patchy 
molts,  general ly  th in fur,  poor cur l  pattern,  or 
even an almost  non-existent  cur l  pattern.  Poor rex 
is  indist inguishable from Velveteen and requires 
test  breeding to see how i t  doubles.

Rex is  an incomplete dominant,  and rex x  rex can 
create double rex or  “drex.”  A hal lmark s ign of 
drex is  th in,  patchy fur  to completely  hair less. 

Re-Rex
re-standard

Velveteen
Incomplete 
Dominant

The other most  common rexoid gene,  Velveteen, 
is  said to have l ighter,  sof ter  waves than Rex whi le 
retaining i ts  guard hairs .  The fur  qual i ty  should 
remain ful l ,  and the texture tends to be softer 
than Rex.  The whiskers are typical ly  long and 
cur led forward. 

Velveteen is  an incomplete dominant,  and 
Velveteen x Velveteen creates double Velveteen 
or  “dvelv.”  Unl ike drex,  dvelv  does not  molt  out 
patchy in  this  form. Instead,  the fur  should remain 
ful l ,  but  wi l l  be thick and dense s imi lar  to a 
shorn sheep.

Cu-Velveteen
cu-standard

Bristle
Dominant

Unl ike Rex or  Velveteen,  a Br ist le should feel 
s imi lar ly  to a wire brush.  The coat wi l l  be l ight ly 
waved as pups,  but  then straightens with age to a 
harsh,  rough-looking,  messy coat.  Whiskers wi l l  be 
straight  to cur led on the ends.

Br-Br ist le 
br-standard

Satin
Recessive

Satin has a semi-long,  shiny coat with a 
trademark mussed appearance.  As pinkies, 
sat ins are easy to ident i fy  due to their  “blown 
back ” whiskers . 

Sa-Standard
sa-Satin

Lustrous
Recessive

Lustrous wi l l  have a shiny (almost  greasy) ,  mussed 
coat.  Whiskers on pinkies wi l l  be cr imped and 
blown back. 

Lt-Standard
lt-Lustrous

Coat Description Alleles

Silvermane 
(D’Argente)
Suspected 
Homo Lethal 
Dominant

A Si lvermane is  a fancy-favori te with their  f lashy 
fur  type.  To create the look,  the hair  shafts  are 
hol low,  s i lver ing out  and l ightening the overal l 
tone without  the use of  di lut ion genes.  The rate 
at  which they s i lver  out  depends on the l ine, 
but  can be apparent  as soon as fur  begins to 
come in.  Others take months to s i lver  out,  and 
some lose the s i lver ing as they age.  Si lvermane 
is  not  the same as “s i lver ing” as a fault  or  for 
“s i lvered” var iet ies.  A tel l-tale s ign is  the common 
“Si lvermane mask ” that  appears as darker,  non-
si lvered fur  around the nose and eyes.

Sm-Si lvermane
sm-Standard

Harley
Recessive

Harley is  a long-haired var iety  with hal lmark long 
thin wispy fur  lacking undercoat.  Baby coats can 
appear greasy.  L ike Sat in and Lustrous,  Harley 
can be not iced from birth by whiskers .  Har ley 
whiskers are of ten short  and broken with a wave 
or  cur l .  Some l ines of  Harley have been known to 
have sensit ive skin issues,  and some may have 
lactat ion issues.  This  is  a var iety  that  is  ideal ly 
handled by experienced breeders.  Harley does 
not  have a standardized shorthand.

Hairless
Recessive

Hair less come in several  var iet ies,  al l  recessive, 
though i t ’s  unclear which one(s)  is  the most 
prominent in  the fancy.  The ethics of  breeding 
hair less var ies by region,  but  in  the US i t ’s 
considered ethical  as long as the breeder is 
working toward better ing the var iety.  Common 
issues include agalact ica,  smothering l i t ters, 
entropion,  and del icate skin.  Other concerns 
include temperature regulat ion.

hr  which is  most ly  hair less with a l i t t le  short  cur ly 
hair  on the nose,  feet  and smal l  amount on the 
lower legs and short  cur ly  whiskers . 

fz  has a fuzzy body and short  cur ly  whiskers .

nu lacks al l  forms of  hair.  Their  body is  complete 
nude and they lack whiskers .

Hr-Standard
hr-Hair less

Fz-Standard
fz-Hair less

Nu-Standard
nu-Hair less

Patchwork/
Werewolf

The def ining feature of  werewolf  is  that  the rat  to 
cont inuously  molts  throughout i ts  l i fe  in  most ly 
symmetr ical  patterns over the body.  I t  is  of ten 
referred to as ‘True’  Patchwork in  order to reduce 
confusion to the now incorrect  nomenclature 
given to drex “patchwork.” 

Pw-Standard
pw-Werewolf
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MARKINGS
Markings are a complicated facet of  rat  genet ics.  L ike the C locus,  the H 
(hooded)  locus is  a mult ial le l ic locus.  In  addit ion to the marking al le les 
found on the H locus,  other types of  markings exist  on their  own loci  that 
interact  with the H locus. 

Standard markings exist,  but  these are the ideal  representat ion of  the 
marking.  Every k ind of  marking has over marked ( too much white)  and 
under marked ( too much color)  as non-standard var iants,  and mult iple 
combos of  genes can appear to make the same phenotype.  Each al le le 
restr icts  color  from the animal  in  increasing increments in  the fol lowing 
order:  h( i )<h<h(n)<h(e)<H(re)  (Tor igoe et  al . ,  2010) .  The al le les found on 
the H locus are as fol lows (Pr insloo,  2015):

H – Wi ldtype,  minimum/no white spott ing
h(e)  – Extreme hooded,  Superf icial  black eyes that  glow dul l  red in  br ight 
l ight  accompanied by extensive white spott ing
h( i )  – I r ish Hooded,  Causes white spott ing in  the rat,  but  of  a lesser  grade 
than the hooded al lele
h – Hooded,  extensive white spott ing conf ined to the rear end of  the 
animal
H(re)  – Restr icted Hooded,  extensive white spott ing,  homo lethal
h(n)  – Notched Hooded,  Causes white spott ing in  the rat,  but  of  a higher 
grade than the hooded al lele
H(ro)  – Robert/Essex,  homo lethal ,  s l ight  di lut ion of  color.  Color  on the 
back is  darkest,  evenly  fading to l ighter  color  down the s ides.  White 
spott ing accompanies this  color  di lut ion.  Pups are already ident i f iable 
due to fading.

These al le les al l  work together in  varying combinat ions to create the 
phenotypes we know.  Another important  facet is  the hooded modif ier 
locus.  This  controls  the length of  the str ipe on a hooded rat,  as wel l  as 
potent ial ly  effect ing white spott ing in  other var iet ies.

H(ml)  – long dorsal  hooded pattern.  Necessary for  hooded rats  to have a 
str ipe reaching r ight  down to the tai l .
H(ms)  – short  dorsal  hooded pattern.  Necessary for  barebacks. 

Coat Description Alleles

Roan/Husky
Recessive

Born as a sol id color,  rats  with the recessive ro 
fade to white as they age.

Ro-standard
ro-Roan

Dalmatian
Homo Lethal 
Dominant

Dalmatian acts as both a marking and a color 
modif ier.  I t  causes the base color  to be di luted 
and heavi ly  s i lvered.  In  a show qual i ty  dalmatian, 
they have spots of  th is  s i lvered,  di luted color 
al l  over  their  body in  equal ,  even blotches.  A 
dalmatian is  NOT a var iegated.  I t  does not  appear 
to be within the standard H locus that  controls 
most  other markings.

Dal-Dalmatian 
dal-standard

Downunder
Homo Lethal 
Dominant

Downunder var iety  with a color  on i ts  bel ly  that 
runs from the neck to the breech and appears to 
mirror  the dorsal  hooded marking.  Downunder 
rats  also exhibit  anophthalmia or  microphthalmia 
with incomplete penetrance.  Downunder appears 
to be a homo lethal  (Hieu et  al . ,  2023) .

Du-
Downunder 
du-standard 

Head spot
Recessive

hs has the form of  a white sport  of  var iable s ize 
in  the middle of  the forehead just  above the eyes, 
and can range in s ize from just  a handful  of  white 
hairs  to a ful l  b laze.  Recessive blazing cause by hs 
is  not  a DWS marking.

Hs-Standard
hs-Head spot

Whiteside
Recessive

Known for  their  “pants ”,  whiteside have a band of 
white circl ing their  bel ly.

Ws-Standard
ws-Whiteside

Snowflake
Recessive

Shows dappled white spots along the
stomach area.

Sf-standard
sf-snowflake

O F F  H  L O C U S  M A R K I N G S

b l e u m i n g  t a i l s  r at t e r y
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D O M I N A N T  W H I T E 
S P O T T I N G
Erroneously  known as high white or  lethal 
white,  DWS is  a dominant marking trai t. 
The tradit ional  DWS markings are capped-
str ipe,  col lared,  banded,  spl i t  capped,  and 
dominant blazing.  Odd-eye is  also a s ign 
of  DWS markings,  but  is  not  necessari ly  a 
DWS marking i tself.  However,  DWS can also 
present  in  markings that  resemble Berkshire 
and var iegat ion.  Roans are megacolon 
free.  Other odd spine-centr ic markings with 
clear-cut  edges also can be a s ign of  DWS.

What causes DWS markings? These 
interest ing markings are caused when cel l 
migrat ion is  delayed and the pigment cel ls , 
the cel ls  that  tel l  the color  where to go,  do 
not  reach their  f inal  dest inat ion.  Dur ing 
fetal  development,  these cel ls  or iginate 
in  the neural  crest  along the spine and 
travel  throughout the rest  of  the embryo. 
I f  the cel ls  do not  make i t  to their  f inal 
dest inat ion,  i t  results  in  patches/patterns 
of  color less fur.  The more the cel ls  are 
delayed,  the higher the white wi l l  be along 
the s ides.  These delayed cel ls  also affect 
the head patterning and result  in  blazes 
or  i r regular  head spots.  Odd-eye can 
be caused by this  delay.  However,  odd-
eye is  also suspected to have a genetic 
component outs ide DWS.

Markings such as dalmatian and var iegated 
are not  DWS genetics,  despite a v isual 
s imi lar i ty.  A def ining character ist ic is  that 
DWS has very clean edges.  DWS is 
a var iety  that  is  best  handled by 
experienced breeders.

H o l g e r  k i r k  /  S h u t t e r s t o c k . c o m
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Medical
Many new pet owners or aspiring breeders are unprepared for the 
type of, sometimes emergent, medical concerns that can arise. 
This portion of the guide is not discouraging the use of educated 
veterinary staff, but rather encouraging self-education to be as 
prepared as you can be. This is not exhaustive, but will cover the 
most common things that you may experience throughout your rat 
ownership journey. 

PHYSICAL CHECKUP
Porphyr in:  porphyr in is  the red discharge found around the nose,  eyes, 
and ears that  is  commonly mistaken for  blood.  Rats ’  natural  bodi ly 
f lu ids are t inged red.  Occasional  discharge is  perfect ly  f ine.  I t  is  a major 
indicat ion of  i l lness or  stress (of  any k ind)  when the animal  has excess 
discharge that  bui lds up thickly  around the nose,  eyes,  and ears or 
cont inues mult iple days in  a row.  You can see excess bui ldup on the front 
paws due to grooming.

Behavior
A healthy rat  wi l l  be br ight-eyed, 
inquis i t ive and cur ious.  Swaying s ide 
to s ide is  natural  and helps with depth 
perception,  as their  eyesight  is  natural ly 
poor.  A female rat  in  heat may arch her 
back and rapidly  v ibrate her  ears.
Abnormal:  lethargy,  sudden aggression, 
t i l t ing of  the head,  walk ing in  circles, 
agitat ion,  jerk ing,  paralys is .
Common physical  ai lments that  affect 
movement and behavior:  P i tui tary  tumors, 
h ind end degenerat ion/hind leg paralys is , 
ear  infect ions,  stroke,  and sprains/breaks.

Eyes
Eyes should be br ight,  open and free 
of  porphyr in.
Abnormal:  Red or  yel low discolorat ion 
within the eye (can indicate blood 
pool ing behind the eye) ,  c loudiness in 
young rats  (can be normal  in  older rats) , 
swel l ing/bulging (can be indicat ive of 
SDAV infect ion or  tumor/abscesses/blood 
behind the eye) ,  excess porphyr in.

Ears
Ears should be clear with a healthy 
color  tone.
Abnormal:  excess porphyr in,  crusted 
ears,  foul  odor,  head t i l t,  loss of  balance.

Mouth
A healthy rat  wi l l  have al igned,  orange/
yel low teeth,  no dif f iculty  eat ing.  Rats 
do have special  muscles that  al low 
them to separate their  bottom incisors 
hor izontal ly.
Abnormal:  pure white teeth,  long teeth, 
swel l ing,  pus,  odor,  drool ing 
Common mouth ai lments:  Malocclusion 

SIGNS OF PAIN
Mild to Moderate
• Squint ing
•  Porphyr in around eyes/

nose due to stress
•  F luffed coat
•  Increased aggression
• Lethargy
•  Abnormal  vocal izat ion
•  Excess l icking/grooming
• Hunched posture
•  Bruxing
• Reduce appeti te

Severe+ 
•  Closed eyes
•  Poor skin tone/fur  qual i ty
•  Dehydrat ion/weight  loss
•  lethargy
•  Side sucking
• Hypothermia
• Self-muti lat ion
•  Poor appeti te
•  Change in f lu id intake
• Hunched posture/ 

 head pressing
• Abnormal  vocal izat ion
•  Abnormal  movement
•  Poor grooming
• Incont inence
• Labored breathing
• Avoidance of  contact  with 

human or  cagemates
•  Whimper/whine
• Tachycardia ( faster  than 

normal  heart  rate)
•  Tachypnea ( faster  than 

normal  breathing)

a b s e n t  v e c t o r  /  S h u t t e r s t o c k . c o m
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(Teeth ei ther  are not  properly 
al igned to effect ively  gr ind 
themselves down or  they grow 
too quickly)  Malocclusion 
affects proper eat ing and can 
cause abscesses within the 
mouth/skul l  and even death. 
I t  is  a condit ion that  requires 
ei ther  frequent tooth tr imming 
or  the complete removal  of  the 
front  incisors .

Nose (breathing)
Clear,  f ree of  discharge.
Abnormal:  excess porphyr in, 
noisy breathing (wheezing, 
gasping,  cl icking,  rasping, 
excess sneezing) 
These are al l  s igns of  URIs .  URIs 
are ei ther  bacter ial  in  nature 
(mycoplasma) or  v i ral .
Rats  are obl igate nose 
breathers.  Excess drool ing 
and head tucking/ gasping 
movements can indicate 
choking.  Rats  cannot vomit.

Body
Should be smooth and free of 
lumps.  The tai l  should be clean 
and free of  t ight  r ings around 
the tai l ,  and should be held 
horizontal ly  and straight.
Abnormal:  lumps can indicate 
tumors,  abscesses or  cysts . 
Rings on the tai l  can indicate 
r ingtai l .  This  is  usual ly  caused 
by too low of  humidity.  A cur led 
tai l  is  an indicat ion of  a genet ic 
spinal  defect  or  use of  too 
smal l  of  a wheel .

ILLNESSES
M Y C O P L A S M A  P U L M O N I S
A type of  bacter ia cal led Mycoplasma pulmonis  is  considered to be 
endemic in  the pet  rat  populat ion.  This  strain of  mycoplasma is  species 
specif ic to rats  and mice and cannot infect  humans. 

Upper respiratory symptoms:  asymptomatic to ear ly  s igns of  wet 
sneezing,  snif f l ing,  s igns of  physical  discomfort,  and porphyr in staining 
around eyes and nose.  Inner ear infect ions are considered an upper 
respiratory infect ion,  f requent ly  caused by this  bacter ia.  The rat  may be 
seen with mi ld to severe head t i l t,  rol l ing,  and face or  ear rubbing.

Lower respiratory symptoms:  Advanced stages of  disappear exhibit 
bronchiol i t is ,  bronchiectasis  and bronchopneumonia.  Rasping, 
wheezing,  gasping,  and crackl ing can also be heard in  advanced URIs .  
S igns of  discomfort  include:  hunched postur ing with poor coat qual i ty, 
weight  loss,  and changes in  behavior  due to i l lness.

Mycoplasma pulmonis  may be a cause of  pyometra ( infect ion of  the 
uterus) ,  as wel l  as other infect ions/inf lammation of  the rest  of  the 
female reproductive system. Symptoms:  asymptomatic to lopsided 
abdominal  distent ion or  blood-t inged uter ine discharge (Grant,  2023) .

Pyometra can be “closed” or  “open.”  Dur ing closed presentat ion,  the 
abdomen wi l l  appear distended due to the uterus being f i l led with pus. 
An open presentat ion creates pus-f i l led,  bloody vaginal  discharge. 
Pyometra requires immediate veter inary act ion and often requires an 
emergency spay to resolve the issue,  and can be fatal  i f  lef t  untreated.

Not al l  medicat ions target  mycoplasma, but  the most  common (and 
effect ive)  t reatment for  mi ld to moderate RIs  is  a combinat ion of 
Baytr i l  and Doxycycl ine.  Amoxici l l in ,  whi le commonly prescr ibed,  does 
not  target  mycoplasma, but  can prevent  secondary infect ions from 
sett ing in .  Advanced or  chronic RIs  may require dai ly  nebul izat ion. 

The other form of  URIs  is  caused by v i ral  infect ions and is  resistant  to 
ant ibiot ics. 

N i ko l e t t  E m m e rt  /  S h u t t e r s t o c k . c o m
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URIs fal l  into one of  two categories: 
acute or  chronic.  Acute URIs  are 
general ly  one-off  infect ions in  an 

otherwise healthy animal .  Chronic URIs 
are recurr ing URIs  that  are general ly 
progressive and deter iorate the animal’s 
health. 

A B S C E S S E S
An abscess is  a pocket of  pus under the 
skin,  usual ly  caused by a bacter ial  infect ion 
from a bite,  scratch or  other i r r i tant.  These 
lumps often appear “overnight ”  and grow 
rapidly.  They of ten feel  sof t  and f lu id-
f i l led and can be malodorous.  Warm, wet 
compresses can be appl ied to the lump 
mult iple t imes a day in  short  intervals  to help 
the abscess burst  and “come to a head.”  Once 
the abscess has burst,  the wound can be kept 
clean with ster i le  sal ine r inses and vet  wound r inses.  Do not  use tr iple 
ant ibiot ic ointment or  hydrogen peroxide.  These products can faci l i tate 
outs ide-in heal ing,  which can trap lef tover bacter ia.  Abscesses should 
heal  ins ide-out. 

Severe abscesses may require surgical  intervent ion,  pain management, 
and a broad spectrum ant ibiot ic to prevent  the spread of  infect ion.

E A R  I N F E C T I O N S
Ear infect ions are unfortunately  quite common in rats,  but  are easi ly 
t reatable.  These infect ions can be caused by Mycoplasma pulmonis, 
Streptobaci l lus  moni l i formis and other types of  v i ruses and bacter ia.  The 
most  notable symptom for  an ear infect ion is  a head t i l t,  of ten toward the 
infected ear.  Other symptoms include ataxia,  walk ing in  circles,  and other 
common pain s ignals  such as s ide sucking,  f luffed fur  and squint ing. 
Treatment consists  of  3–6 weeks of  baytr i l ,  amoxici l l in ,  doxycycl ine, 
chloramphenicol  or  azi thromycin.  Ear  infect ions are extremely painful . 

Severe or  untreated ear infect ions can cause permanent hearing loss, 
and head t i l t.

M A L O C C L U S I O N 
Malocclusion is  when the teeth become too long due to a misal ignment. 
Trauma can cause temporary malocclusion,  but  can be corrected with 
proper teeth tr imming.  Genetic malocclusion is  a l i fe- long ai lment that 
requires weekly  to bi-weekly  teeth tr ims.  I f  lef t  untreated,  the animal 
may become unable to eat  properly  or  the teeth wi l l  burrow into the 
roof of  the mouth,  abscess and cause the animal  to die due to bacter ia. 
Malocclusion can also be caused when the jaw becomes displaced 
through trauma or due to tumor growth.

Contrary to popular  bel ief,  rats  do not  need to chew toys in  order to tr im 
their  own teeth.  Rat  teeth are very soft  and can be ground down dur ing 
act iv i t ies such as bruxing,  chit ter ing,  and the day-to-day consumption of 
their  hard rat  blocks.  Chew i tems should be considered enr ichment and 
are not  necessary.

T U M O R S
Tumors are an unfortunately  common real i ty  of  rat  ownership.  Whi le 
most  tumors are benign,  i t  doesn’t  mean they aren’t  harmful .  In  benign 
tumors,  growth may be s low,  and remain local ized and noninvasive.  They 
may be encapsulated and be wel l  demarcated,  making this  type of  tumor 
easier  to surgical ly  remove.  The sooner a tumor is  removed,  the easier 
i t  is .  Leaving a tumor to grow inhibits  surgical  intervent ion,  potent ial ly 
el iminat ing that  opt ion ent i rely. 

Despite a s lower growth pattern,  i t  wi l l  cont inue to grow larger.  They of ten 
press on nearby organs and cause dif f iculty  with mobi l i ty  and decreased 
general  qual i ty  of  l i fe .  I f  lef t  untreated,  these tumors wi l l  deplete the 
rat ’s  nutr ients,  causing weight  loss,  may burst  due to s ize,  may develop 
pressure sores and infect ion,  and ul t imately  death.

In mal ignant,  or  cancerous,  growths,  cel ls  are invasive and show no 
demarcation,  meaning these tumors pose unique issues with surgical 
removal .  I f  lef t  untreated,  the cancerous cel ls  can metastasize,  t ravel ing 
and infect ing other regions of  the body.  Such aggressive growth of  these 
cel ls  can cause ulcerat ion,  necrosis ,  and ul t imately  steals  nutr ients 
causing rapid weight  loss,  anemia,  and ul t imately  death (Grant,  2023) .

S h o w s  p r o p e r  a l i g n m e n t  a n d 
c o l o r i n g  o f  a  m at u r e  r at ’s  t e e t h

d a n i i d  /  S h u t t e r s t o c k . c o m
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Zymbal’s Gland Tumor
Zymbal’s  glands are at  the base of  the 
external  ear  canal ,  and play host  to 
one of  the most  commonly mal ignant 
tumors found in rats .   Zymbal’s  tumors 
that  are aggressive,  and local  invasion 
is  common.   Whi le whole body 
metastasis  is  uncommon, metastasis 
to the lungs is  not  unheard of.  This 
tumor may appear as a f i rm mass at 
the base of  the ear.   The surrounding 
skin may show ulcerat ion or  hair less. 
Prognosis 
is  poor. 

Symptoms include,  but  aren’t  l imited to (Grant,  2023):
•  C yst/abscess at  or  near mass
•  A f i rm mass seen or  fel t  to the s ide of  the ear
•  Ulcerat ion of  the skin
•  Severe head t i l t
•  Jaw misal ignment
•  Malocclusion

Pituitary Tumor
A pitui tary  tumor is  a tumor found pr imari ly  in 
females in  the pitui tary  gland,  which is  a port ion of 
the brain that  controls  hormones.  Being potent ial ly 
the third most  common cause of  death in  does,  there 
may be as high as a 20% occurrence rate and even 
upwards of  7% in  bucks (Animal  House of  Chicago, 
2020) .  Spaying massively  reduces this  r isk  for  does 
down to just  4%. 

As this  internal  type of  tumor grows,  i t  presses on the 
brain,  causing neurological  deter iorat ion.  Symptoms 
appears over the course of  a couple of  weeks 
with the most  not iceable symptom being a loss 
of  coordinat ion.  Further  loss of  l imb funct ion may 
fol low.  A tel l-tale s ign is  a rat  having to eat  with the 
food placed on the ground,  requir ing al l  four  l imbs to 

be stable in  order to balance.  Ataxia or  changed 
behavior  may become apparent  as the tumor 
progresses.  Seizures,  head t i l t,  and stroke may 
even occur.  Prognosis  is  poor.

Mammary Tumor
The most  common tumor in  female rats,  with a 
rate of  20-40% occurrence,  is  the mammary tumor 
(Russo,  2014) .  These tumors are of ten st imulated 
by estrogen,  occurr ing dur ing estropause.  Whi le 
more common in does,  mammary t issue is  found 
on bucks as wel l ,  and is  present  across the ent i re 
body.  The most  common locations for  mammary 
tumors are in  the armpits,  in  the abdomen, groin 
area,  on the chest,  and next  to the vulva 
and anus. 

Benign mammary tumors are usual ly  lumps just 
under the skin that  you may be able to move 
separately  f rom the skin and underly ing muscle. 
A tumor that  feels  t ight ly  attached may be a s ign 
that  i t  is  mal ignant.

Mammary tumor growth can be 
quite aggressive,  growing quite 
large rapidly.  Benign tumors 
typical ly  have a round shape 
that  protrudes and growth very 
rapidly.  A mal ignant mammary 
tumor is  usual ly  smal ler  and 
s lower growing (Animal  House of 
Chicago,  2020) .

R at  w i t h  l a r g e  m a m m a r y  t u m o r

Z y m b a l s  G l a n d  T u m o r
T h e  L a b o r at o r y  R at  ( S e c o n d 
E d i t i o n ) ,  2 0 0 6
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R at  w i t h  m i t e  i n f e s t at i o n 
B l o e m f o n t e i n  C o u r a n t

P A R A S I T E S
Lice
Lice are species specif ic.   Their  ent i re l i fe cycle,  14 to 21 days,  is 
spent  on the host  animal .  They obtain nutr i t ion by sucking blood,  which 
can cause anemia in  severe cases.  Other symptoms include i tching,  hair 
loss,  and skin sores.

Mites 
The tropical  mite Ornithonyssus bacoti is  round in shape and appears 
dark when engorged with blood.  They can surv ive and transfer  on 
fomites (objects or  mater ials  such as clothing,  bedding,  and other cage 
furniture) ,  and only  stay on an animal  when they are feeding.  They are not 
species specif ic and wi l l  a lso feed from other animals,  including humans.

The Radfordia ensifera is  a fur  mite that  is  the most  commonly seen in 
rats .  I t  produces severe prur i tus  ( i tching)  and leads to scabbing and hair 
loss,  f requent ly  seen on the shoulders,  neck,  and face of  the rat.  In  severe 
cases,  the edges of   the ears wi l l  appear bi t ten and ragged.  The rat  fur 
mite is  species specif ic.

Mites under normal  condit ions are colonized on the skin in  smal l 
numbers and are unproblematic.  Dur ing t imes of  stress,  i l lness, 
decreased immunity,  or  is  unable to properly  groom, these manageable 
numbers increase and begin to f lour ish.  The average l i fe cycle requires 
approximately  23 days to complete,  of ten requir ing mult iple rounds of 
t reatment,  as some treatments only  target  adults .

Fleas
Fleas can be determined by the actual  presence of  f leas or  by f lea 
excrement.  Excrement wi l l  appear as black dots on the skin,  but  when 
dissolved on paper or  placed in water  wi l l  appear red. 

Treatment for  f leas should include the home, the rat  i tself  and i ts 
environment,  and any other animals  l iv ing in  the home.

Worms
Rats,  l ike any animal,  are at  r isk  for  intest inal  parasites,  especial ly  rats 
who come from poor l iv ing s i tuat ions.  Common symptoms can include:
•  Diarrhea
• Changes in  appeti te 
•  Weight  loss
•  Excessive l icking and chewing of  rectal  area and base of  tai l
•  Parts  of  worm or whole worms in feces
•  Severe infestat ions can lead to intest inal  blockages or  perforat ions

Different  types of  worms require dif ferent  t reatment,  so i t ’s  important  to 
ident i fy  the type of  infestat ion. 
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ZOONOTIC DISEASES

S E O U L  V I R U S
Seoul  Virus is  a type of  hantavirus where most  people who get  infected 
experience mi ld or  even no symptoms.   However,  in  the severe form of 
the disease,  i t  is  associated with hemorrhagic fever  with renal  syndrome 
(HFRS),  and death occurs in  approximately  1-2% of  cases.  Symptoms 
appear with one to two weeks and in rare cases up to 8 weeks af ter  in i t ia l 
infect ion.  In  certain regions of  the world,  Seoul  is  considered endemic. 

Symptoms include:
•  Intense Headaches
•  Back and Abdominal  Pain
•  Fever
•  Chi l ls
•  Nausea
• Blurred Vis ion
Symptoms as the infect ion progresses may include low blood pressure, 
acute shock,  vascular  leakage,  and acute renal  fai lure.  In  rare cases,  i t 
can be fatal .

Infect ion may occur af ter  coming in contact  with ur ine,  droppings,  or 
sal iva of  infected rodents.  When fresh rodent ur ine,  droppings,  or  nest ing 
mater ials  are st i r red up,  part icles containing the v i rus get  into the air,  a 
process known as “aerosol izat ion”.  Al lowing infected mater ials  direct ly 
into broken skin or  into your eyes,  nose,  or  mouth may cause infect ion. 
Bi tes from infected animals are another source of  t ransmission (FAQs: 
Seoul  v i rus 2022) .

To prevent  infect ion,  wear a mask and gloves when cleaning cages,  do 
not  use a vacuum or sweep dust  part icles into the air,  spray down any 
bedding before moving i t,  wash your hands before and af ter  handl ing your 
rat.

Asymptomatic in  rats .

S T R E P T O B A C I L L U S 
M O N I L I F O R M I S  ( R A T  B I T E 
F E V E R  /  R B F )
Rat Bite Fever or  Streptobaci l lus  moni l i formis is  an 
infect ious bacter ia.  Contrary to i ts  name, Rat  Bite Fever is 
found in more than just  rats:  mice,  hamsters,  squirrels  and 
gerbi ls  can also carry  i t.  Symptoms usual ly  begin 3 to 10 
days af ter  contact,  but  can be delayed up to 3 weeks.

Symptoms include:
•  Fever
•  Vomit ing
•  Headache
• Muscle pain
•  Joint  pain
•  Rash

In some cases,  without  treatment,  rat  bi te fever  can be 
fatal .

RBF is  pr imari ly  t ransmitted through a scratch or  bi te from 
a rodent.  Other common infect ion vectors include eat ing 
food contaminated by infected ur ine/feces,  or  al lowing 
infected mater ial  to enter  broken skin.  To prevent  RBF, 
regular ly  wash your hands,  wear protect ive gloves when 
washing cages and avoid putt ing your hands in  your mouth 
when handl ing your rats  and cleaning their  cages. 

Education is  our  best  weapon,  and fol lowing proper 
and basic health protocols,  such as good handwashing 
pract ices,  when handl ing rats  is  key to staying safe unt i l 
we know more.  Purchasing wel l-tempered rats  from an 
ethical  breeder can help prevent  bi tes and further  reduce 
transmission r isks . 

Asymptomatic in  rats .
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S A L M O N E L L O S I S
Salmonel losis  or  salmonel la is  a common disease which most 
people associate with undercooked chicken.  Al l  common pets 
can carry  salmonel la in  their  digest ive tract  including dogs, 
cats,  rats,  mice,  rabbits ,  l izards and snakes.  Salmonel la infect ion 
can occur in  humans and animals,  but  i t  considered very rare in 
domest ic rats .

Symptoms for  humans include:
•  Diarrhea
• Vomit ing
•  Fever
•  Abdominal  Pain

Ini t ia l  symptoms of  diarrhea,  fever,  and abdominal  cramps begin 
12 to 72 hours af ter  infect ion.  The i l lness runs i ts  course over 4 
to 7 days,  and most  recover without  treatment.  Chi ldren younger 
than 5 years,  older adults ,  and the immune-compromised are 
more l ikely  to have a severe i l lness from Salmonel la.

Symptoms in rats:
•  Depression
• Dehydrat ion and rough body coat
•  Distended/swol len abdomen
• Diarrhea and weight  loss
•  Spontaneous abort ion ( in  pregnant rats)
•  Fatal  ( in  most  cases)

L E P T O S P I R O S I S
Leptospirosis ,  a lso known as Wei l ’s  disease,  is 
caused by a bacter ia cal led leptospir ia that 
is  spread v ia ur ine from infected rats,  mice, 
cows,  pigs and dogs,  most  commonly in  water 
and on food. 

Symptoms include:
•  High fever
•  Headache
• Chi l ls
•  Muscle aches
•  Vomit ing
•  Jaundice (yel low skin and eyes)
•  Red eyes
•  Abdominal  pain
•  Diarrhea
• Rash

The incubation per iod var ies from 2 days to 4 weeks.  I l lness usual ly 
begins suddenly  with fever  and other symptoms.  Leptospirosis  may occur 
in  two phases:

•  Af ter  the f i rst  phase (with fever,  chi l ls ,  headache,  muscle aches, 
vomit ing,  or  diarrhea)  the pat ient  may recover for  a t ime but  become i l l 
again.

•  I f  a  second phase occurs,  i t  is  more severe;  may result  in  k idney or  l iver 
fai lure or  meningit is .

The i l lness lasts  f rom a few days to 3 weeks+.   Recovery may take even 
more t ime without  proper treatment (Signs and symptoms 2017) .

Prevent ion of  t ransmission includes avoiding ur ine or  infected water 
sources,  wash your hands af ter  handl ing,  and do not  eat  or  dr ink around 
your pets .  Dogs and cats can be vaccinated against  leptospirosis  as wel l . 
To protect  your domest ic rats,  ensure they are safely  conf ined indoors 
without  access to infected rodents.

Asymptomatic in  rats .

i g o r  n o r m a n n  /  S h u t t e r s t o c k . c o m
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LY M P H O C Y T I C  C H O R I O M E N I N G I T I S 
V I R U S  ( L C M V )
The pr imary host  of  lymphocyt ic choriomeningit is  (LCMV) is  the common 
house mouse.  Pet  rats  and hamsters can become infected af ter  coming 
in contact  with infected wi ld mice.  Pregnant indiv iduals  are at  r isk 
with LCMV. Infect ions occurr ing dur ing the f i rst  t r imester  may result 
in  miscarr iage,  whi le in  the second and third tr imesters,  ser ious bir th 
defects can develop. 

Symptoms include:
•  Fever
•  St i f f  neck
•  Lack of  appeti te
•  Muscle aches
•  Headache
• Nausea
• Vomit ing

Symptoms usual ly  occurs 8–13 days af ter  exposure and last  around a 
week.  A second,  more severe,  phase of  i l lness may occur.  Symptoms 
may consist  of  meningit is  ( fever,  headache,  st i f f  neck,  etc. ) , 
encephal i t is  (drowsiness,  confusion,  sensory disturbances,  and/or motor 
abnormal i t ies,  such as paralys is ) ,  or  meningoencephal i t is  ( inf lammation 
of  both the brain and meninges) .  Meningit is  is  a cause of  Acquired Brain 
In jury,  which may lead to l i fe- long mental  and physical  def ici ts .  LCMV has 
a 1% fatal i ty  rate.

Asymptomatic in  rats .

S E N D A I  V I R U S  ( S V )
Sendai  Virus causes s ignif icant  respiratory distress in  rats,  and whi le i t  is 
zoonotic,  humans experience only  mi ld i l lness. 

SV poses a far  greater  threat  to immunodeficient  domest ic rats  and mice 
in the home. I t  is  normal ly  asymptomatic in  immunocompetent  rats . 

Symptoms in rats  include:
•  Sneezing
• Hunched posture
•  Respiratory distress
•  Porphyr in discharge
• Lethargy
•  Prolonged pregnancy
• Part ial  or  fu l l  l i t ter  loss

SV is  h ighly  contagious among susceptible populat ions.  Natural  infect ion 
occurs by way of  the respiratory tract.  Transmission can be contact  and 
airborne.  Airborne transmission can occur over a distance of  5–6 feet  as 
wel l  as through air  handl ing systems.  SV is  self- l imit ing and a breeding 
morator ium can burn i t  out  of  the colony.  
 
The suggested morator ium is  12 to 16 weeks af ter  the youngest  rats  turn 8 
weeks of  age.  SV can shed for  2 weeks. 

S z a s z - Fa b i a n  J o z s e f  /  S h u t t e r s t o c k . c o m
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TRANSMISSIBLE DISEASES
S I A L O D A C R Y O A D E N I T I S  V I R U S 
( S D A V )
Species affected:  Rats
SDAV is  a highly  contagious v i rus from the Coronavir idae family 
that  t ransmits  v ia aerosol  or  contact  with infected sal ivary 
secret ions.  This  means that  animals  in  the same airspace are at 
r isk  of  catching the v i rus without  physical  contact.  Diagnosis  is 
completed v ia serology or  PCR test ing v ia Charles River  Labs.

Symptoms include:
•  Swel l ing around the neck and cervical  nodes
•  Bulging of  eyes
•  May see porphyr in staining,  bleeding,  or  discolorat ion of 

t issue around the eyes

Symptoms of  secondary respiratory infection:
Sneezing
• F lu id f i l led lungs
•  Weight  loss
•  Loss of  appeti te

In most  cases and in immunocompetent  animals,  SDAV 
is  not  fatal ,  but  i t  does open the pathway for  secondary 
infect ions to set  in .  Due to the endemic Mycoplasma bacter ia, 
th is  secondary infect ion of ten presents as a severe Upper 
Respiratory Infect ion. 

Af ter  exposure,  rats  can begin to show symptoms as ear ly  as 
5 days (porphyr in staining)  with respiratory involvement and 
cervical  swel l ing by 7–8 days.  SDAV does not  have a carr ier 
state,  meaning that  the v i rus wi l l  burn through the populat ion in 
7 to 10 days per infected rat. 

For  pet  owners experiencing an SDAV outbreak,  cease 
introducing new rats  to the home, v is i t ing homes or  stores with 
rats,  and interact ing with wi ld rodents for  6 weeks to ensure 
proper burn out.

P N E U M O C Y S T I S  C A R I N I I 
( P .  C A R I N I I )
Species affected:  Rats
P.  Carini i  is  a fungus found in the family  Pneumocyst idaceae. 
Pneumocyst is  infect ion causes chronic progressive pneumonia, 
and immunocompetent  rats,  P.  Carini i  causes infect ious interst i t ia l 
pneumonia ( I IP) .  I t  can be transmitted v ia aerosol ,  fomites,  and direct 
contact  with infected animals .  Healthy animals  wi l l  e l iminate the infect ion 
and cease shedding af ter  3–8 weeks,  but  unhealthy animals  may shed 
spores indef ini tely.  Diagnosis  is  completed either  dur ing a necropsy or 
PCR test ing.

Symptoms include:
•  Hunched posture
•  Dry skin/ruff led fur
•  Weight  loss
•  Labored breathing

F I L O B A C T E R I U M  R O D E N T I U M 
( F O R M E R LY  C A R  B A C I L L U S )
Species affected:  Rats,  mice,  rabbits ,  and some l ivestock species
CARB is  a type of  bacter ia and is  t ransmitted v ia direct  contact.  There 
is  no evidence for  t ransmission by fomites,  vectors,  or  aerosols .  CARB 
may result  in  a chronic,  progressive respiratory disease.  More commonly, 
i t  is  seen in  conjunct ion with Mycoplasma pulmonis .  I t  may increase 
the sever i ty  of  disease caused by M.  pulmonis  and other respiratory 
pathogens,  such as P.  Carini i .  Infect ion in  domest ic rats  is  suggested as 
common.

Symptoms include:
•  Ratt led breathing
• Labored breathing
• Rapid weight  loss
•  Hunching posture
•  Rough coat
•  Wheezing
• Lethargy
•  Head t i l t
•  Porphyr in discharge from eyes and nose
• May be asymptomatic
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Name LD50/Dose Use Notes

Azithromycin 
(Brand name: 
Zithromax)

LD 50: 
Oral  -  2000 mg/kg
Dose: 
4-8 mg/lb,  BID,  PO 

Infect ions by 
mycobacter ium, 
mycoplasma, 
chlamydia,  and 
r icketts ia

Fair ly  expensive.  Best 
when used on younger 
rats/acute URI  cases. 
Less effect ive on 
older rats/chronic URI 
cases.  Best  when used 
in conjunct ion with 
Doxycycl ine.  Safe for 
use in  pregnant does, 
and rats  under
4 months.

Doxycycline 
(Brand name: 
Doxyvet)

LD 50: 
Oral  dose ≥2000 mg/kg, 
IV -  225 mg/kg
Dose: 
2.5 mg/lb,  BID,  PO

Respiratory 
infect ion, 
gram-posit ive 
staphylococcus 
and 
streptococci, 
sof t  t issue 
infect ion,  UTI

Inexpensive.  Related 
to tetracycl ine,  but 
works better.  Best  when 
used in conjunct ion 
with Baytr i l  or 
Z i thromax.  Has an ant i-
inf lammatory effect, 
assist ing in  chronic URI 
airway inf lammation. 
Not safe for  use in 
pregnant does,  and rats 
under 4 months.  Shelf 
l i fe  of  mixed capsule/
tablet :  7  days.  Dairy 
impedes absorpt ion 
by 20% which is  not 
considered 
cl in ical ly  relevant.

MEDICATION GUIDE
Key:
SID -  once dai ly
BID -  twice dai ly
TID -  Thr ice dai ly
PO - Taken oral ly
SQ - Subcutaneous ( in jected beneath the skin)
IM -  Intramuscular  ( in jected into muscle t issue)

U R I  M E D I C A T I O N S
(These medicat ions attack mycoplasma direct ly ) 

Name LD50/Dose Use Notes

Enrofloxacin 
(Brand name: 
Baytril)

LD 50: 
Oral  -  ≥ 5000 mg/kg
Dose: 
5 mg/lb,  BID,  PO

Respiratory 
infect ions, 
ur inary tract 
infect ions,  sof t 
t issue infect ion 
and soft  t issue 
in jury

Best  when used at 
h igher doses (shown) . 
Best  when used in 
conjunct ion with 
Doxycycl ine.  Not 
for  use in  pregnant/
nursing does or  babies 
under 4 months of 
age.  Enrof loxacin 10% 
contains 100 mg/ml 
and is  so caust ic,  i t 
must  be di luted for 
use.  Reconst i tuted 
suspension from 
powder should be kept 
refr igerated and has a 
14-day shelf  l i fe . 

Tetracycline 
(Brand name: 
Panmycin, 
Terramycin 
Soluble 
Powder)

LD 50: 
Oral  -  6443 mg/kg
Dose: 
5-10 mg/lb,  T ID,  PO
When dosed in water: 
1  teaspoon per 8 oz 
water,  changed dai ly; 
500 mg tablet/ 
1-l i ter  water

Wound and 
skin infect ions, 
effect ive for 
mi ld respiratory 
infect ions. 

L ight  sensit ive,  must  be 
kept  covered.  Can be 
refr igerated for  3 days. 
Treats mi ld URIs  and 
secondary infect ions. 
Dosing in  water  not 
recommended.  

wav e b r e a k m e d i a  /  S h u t t e r s t o c k . c o m
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S E C O N D A R Y  I N F E C T I O N  M E D I C A T I O N S 

Name LD50/Dose Use Notes

Amoxicillin 
(Brand name: Fishmox, Biomox, 
Amoxi Drops, Robamox)

LD 50:  Oral  -  15,000 mg/kg
Dose:  10 mg/lb,  BID,  PO 

Systemic infect ions,  ur inary tract 
infect ions,  sk in/skin structure infect ions

Does not  attack mycoplasma direct ly. 
Target  secondary infect ions and 
suppresses URI  symptoms,  making i t  easier 
for  the rat  to f ight  the URI  off  natural ly. 
Is  a suspension,  not  a solut ion.  Requires 
shaking at  every dose,  meaning i t  is  not 
a good drug to dose in  water  bott les. 
Give with yogurt/gut  f lora probiot ic. 
Reconst i tuted oral  suspensions are good 
for  14 days i f  refr igerated

Amoxicillin/Clavulanic Acid 
(Brand name: Clavamox)

LD 50:  Oral  -  15,000 mg/kg
Dose:  6.25 mg/lb,  BID,  PO 

Lower Respiratory Tract/Ear Infect ions 
– caused by S.  pneumoniae and M. 
catarrhal is .
Skin/Skin Structure Infect ions – caused 
by β-lactamase-producing strains of  S. 
aureus,  E .  col i ,  and Klebsiel la spp.
Ur inary Tract  Infect ions – caused by 
β-lactamase-producing strains of  E . 
col i ,  K lebsiel la spp.  and Enterobacter  spp 
(Grant,  2023) .

Inexpensive.  Related to tetracycl ine, 
but  works better.  Best  when used in 
conjunct ion with Baytr i l  or  Z i thromax.  Has 
an ant i- inf lammatory effect,  assist ing in 
chronic URI  airway inf lammation.  Not safe 
for  use in  pregnant does,  and rats  under 4 
months.  Shelf  l i fe  of  mixed capsule/tablet : 
7  days.  Dairy  impedes absorpt ion by 20% 
which is  not  considered 
cl in ical ly  relevant.

Cefadroxil
 (Brand name: Cefa-drops)

LD 50:  Oral  -  1,000 mg/kg
Dose:  10 mg/lb,  BID,  PO (Most  common 
dose:  .2  cc/lb 10 -  30 days)

Skin,  sof t  t issue and ur inary tract 
infect ions.  May be used in combinat ion 
with gentamicin for  respiratory i l lness 
where secondary infect ions are involved

Does not  attack myco direct ly.  Target 
secondary infect ions and suppresses URI 
symptoms,  making i t  easier  for  the rat 
to f ight  the URI  off  natural ly.  Give with 
yogurt/gut  f lora probiot ic.  Reconst i tuted 
suspensions kept  refr igerated are good for 
14 days.

Erythromycin 
(Brand name: Ornacyn)

LD 50:  Oral  -  4,600 mg/kg
Dose:  5  -  10 mg/lb,  T ID,  PO
Dosing in  water:  ½  -  1 tablet/2oz water

Mi ld respiratory infect ions

Causes gastrointest inal  upset,  give with 
food.  Effect ive against  strep,  staph, 
some str ings of  mycoplasma and 
corynebacter ium. Safe for  use in  pregnant 
does,  and rats  under 4 months.  Refr igerate 
for  14 days.

Gentamicin 
(Brand name: Gentocin 40)

LD 50:  Oral  -  2,000 -  2,200 mg/kg
Dose:  1 -2 mg/lb,  BID,  SQ/IM 

Severe respiratory disease and secondary 
bacter ial  infect ions.

Does not  attack myco direct ly.  Can cause 
inner ear or  k idney problems.  Best  used in 
combinat ion with Cefa-Drops,  Clavamox, 
or  Amoxici l l in .  Not recommended due to 
SQ/IM requirement.  Not safe for 
pregnant does.

Tylosin 
(Brand name: Tylan)

LD 50:  Oral  -  6,200 mg/kg
Dose:   4 .5 mg/lb,  BID,  PO 
Dosing in  water:  66mg/1 l i ter  of  water

Mi ld to moderately  severe forms of 
respiratory tract,  sk in,  and soft  t issue 
infect ions caused by group A beta-
hemolyt ic streptococci  and 
mycoplasma, col i t is

Safe for  use in  pregnant does and rats 
under 4 months.
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O T H E R  M E D I C A T I O N S 

Name LD50/Dose Use Notes

Aminophylline
LD 50:  Oral  -  225 mg/kg
Dose:  2.5mg/lb,  BID/TID

Pulmonary edema and pulmonary 
congest ion secondary to heart  fai lure. 
Helpful  in  rats  with chronic respiratory 
disease and pneumonia.

Contraindications:  Erythromycin, 
enrof loxacin,  cl indamycin,  may increase 
aminophyl l ine concentrat ions.  Do not  give 
chocolate as this  may increase the effect 
of  the drug.

Bronchodi lator.  Can cause panic attacks.

Oxytetracycline
(Brand Name: Terramycin)

LD 50:  Oral  -  > 2000 mg/kg
Dose:  Apply 2 to 4 t imes a day

Ointment to help f ight  eye infect ions such 
as conjunct iv i t is ,  inf lamed cornea,  pink 
eye,  corneal  u lcer,  and inf lammation of 
the eyel ids

Oxytocin Vet prescribed only. 
Used to st imulate contract ions in  does 
dur ing labor.

Prednisone
LD 50:  Oral  -  10,000 mg/kg
Dose:  .25 -  1 mg/lb,  SID 

Use:  Used as an ant i- inf lammatory and 
immunosuppressant  in  the fol lowing:

•  Inner ear infect ions so cal led wry neck or 
head t i l t

•  Adjunct ive treatment in  respiratory 
disorders such as pneumonia

•  Support ive/pal l iat ive treatment in  the 
presence of  tumors

•  In  severe i tching (e.g.  dermatologic 
disorders)

•  Adjunct ive treatment for  autoimmune 
disorders

•  Adjunct ive treatment in  adrenal  disease
• In  treat ing shock to improve circulat ion 

(Grant,  2023) 

Contraindications:  NSAIDS
Notes:  Ant i- inf lammatory.  Frequent ly 
used as temporary treatment for  pi tui tary 
tumors.

P A I N  M E D I C A T I O N S 

Name LD50/Dose Use Notes

Acetaminophen 
(Brand name: Tylenol) 

LD 50:  Oral  -  2,404 mg/kg
Dose:  100 -  300 mg/kg,  PO, q4hr
Use Chi ldren’s  Strength Tylenol  in  l iquid

Temporary pain rel ief Short  term use only.

Aspirin
LD 50:  Oral  -  200 mg/kg
Dose:  100 mg/kg,  PO, SID

Mild to moderate pain,  inf lammation, 
and fever.

Discont inue use 1 week pr ior  to surgery. 
Watch for  black stools  which may indicate 
internal  bleeding.  I f  mixing with l iquid, 
use immediately  then discard.  Becomes 
unstable.  Considered an NSAID.
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Name LD50/Dose Use Notes

Carprofen 
(Brand Name: Rimadyl, Novox)

LD 50:  Oral  -  149 mg/kg
Dose:  1.5 mg/kg,  PO, q12hr
2 mg/kg to 5 mg/kg,  PO, SQ, IM,  q12hr
to q24hr.

Treatment of  pain -  short  term or long 
term use.A l ternat ive to opioid based 
post-op pain. 

Prescription only. 
Recommended for  use in  pregnant/nursing 
does.  Avoid use where pre-exist ing l iver 
or  k idney disease is  present.  NSAID.  Use 
lowest  dose required. 

Ibuprofen 
(Brand Name: Motrin, Advil)

LD 50:  Oral  -  1600 mg/kg
Dose:  10 mg/kg to 30 mg/kg,  PO, q4hr
Low dose for  analgesia,  h igh dose for 
ant i- inf lammatory

Reduce pain and tenderness as wel l  as 
minor swel l ing

Discont inue use pr ior  to surgery,  NSAID. 
Give with food to avoid GI  react ions.

Meloxicam
(Brand Name: Metacam, Mobic)

LD 50:  Oral  -  83.5 mg/kg 
Dose:  .2  mg/kg,  PO/SQ, SID

Rel ief  of  inf lammation and pain,  analgesic 
fol lowing surgery,  as a supplement to 
opioids in  major  surgery,  and dur ing 
pal l iat ive care for  inoperable tumors.

Prescription only. 
Do not use with cort icosteroid/ant i-
inf lammatory.  Not for  use in  pregnant/
nursing does.  NSAID

Tramadol
LD 50:  Oral  -  228 mg/kg,  SQ - 286 mg/kg
Dose:  1  -  4 mg/kg,  PO, SQ, BID

Moderate to severe post-op or  in jury-
related pain,  chronic or  terminal  i l lness.

Prescription only. 
Can be used with ant i- inf lammatories. 
Narcotic,  Scheduled control led substance. 
Not safe for  pregnant or  nurs ing does.

P A I N  M E D I C A T I O N S  ( C O N ’ T )

Name LD50/Dose Use Notes

~ Fenbendazole 
(Brand name: Panacur)

LD 50:  Oral  -  >10,000 mg/kg
Dose:  20 mg/kg to 50 mg/kg,  PO, q24hr for  5 
consecut ive days.  Higher dosing end 
for  giardiasis .

Treats ascarids,  hookworms,  Taenia 
species of  tapeworm, pinworms,  and 
roundworms.  Also effect ive against  giardia

~ Imidacloprid 
( Brand name: Adovcate, 
Advantage) 

LD 50:  Oral  -  450 mg/kg, 
Dermal  -  >5,000 mg/kg
Dose:  1 drop of  cat/ki t ten formula 
behind head. 

Treats l ice and f leas.  Reapply monthly. 

Moderately toxic i f  ingested
Advantage I I  and Advantage Mult i  should 
be avoided as i t  contains addit ional  act ive 
ingredients .  However,  i t  is  reportedly 
not  recommended for  use in  pregnant 
animals,  nor  should i t  be used on rats 
younger than 5 weeks old.

P A R A S I T E  M E D I C A T I O N S 
Key:
*  :  Safe for  pregnant/nursing does and babies under 5 weeks of  age
- :  Not safe for  pregnant/nursing does and babies under 5 weeks of  age
~:  Safe for  pregnant/nursing does,  but  not  safe to direct ly  t reat  babies under 5 
weeks of  age



109 110Rat Breeding 101  |  2023 v2 2023 v2 |  Bleuming Tai ls  Rattery

P A R A S I T E  M E D I C A T I O N S  ( C O N ’ T )
Key:
*  :  Safe for  pregnant/nursing does and babies under 5 weeks of  age
- :  Not safe for  pregnant/nursing does and babies under 5 weeks of  age
~:  Safe for  pregnant/nursing does,  but  not  safe to direct ly  t reat  babies under 5 
weeks of  age

Name LD50/Dose Use Notes

- Ivermectin 

LD 50:  Oral  -  50 mg/kg, 
Dermal  -  >660 mg/kg
Dose: 
Ivomec:  100 mcg/lb to 200 mcg/lb (0.1 mg/lb to 
0.2 mg/lb) ,  PO or  SQ, May be appl ied as a topical 
behind the ear.

Horsewormer paste 1.87% :  tube of  6.08 grams of 
paste contains 113.7 mg of  ivermectin,  PO:  dose 
0.01mL for  a rat  weighing 1 lb or  greater.  Reduce 
dose by half  for  rat  weighing less than 1 lb.  Risk of 
overdosing is  h igh with this  method.

Ivermectin 200 mcg/kg to 400 mcg/kg (0.2 mg/kg 
to 0.4 mg/kg),  PO, SQ, repeat in  7 to 14 days  (May 
be appl ied as a topical  behind the ear. )

Catt le In jectable 1%:  When having to di lute 
ivermectin:  Di lute with propylene glycol .  Take 1 mL 
ivermectin and mix with 9mL PG; result ing solut ion 
is  1 mg/ml,  and dose at  200-400 mcg/kg (0.2 mg/
kg-0.4 mg/kg)  (Grant,  2023) . 

Treats mites,  l ice,  pinworms,  and 
roundworms.

Easy to overdose via oral  route. 
Not recommended that  ivermectin be 
given to pregnant rats,  or  a doe nurs ing 
baby rats  under 2 weeks of  age.
Should not  be given to unhealthy rats,  or 
rats  younger than 5 weeks.  For  rats  under 4 
months of  age,  reduce dose by half.

- Moxidectin
LD 50:  Oral  -  106 mg/kg
Dose:  1  short-grain of  r ice s ized dose,  PO

Retreat  weekly  for  4 weeks.  Used to 
prevent  heartworms,  and treat  round, 
hook,  and whipworms. 

*Potent ial ly  toxic,  but  only  based on 1 
f indable study
https://www.ema.europa.eu/en/
documents/mrl-report/moxidectin-
summary-report-1-committee-veter inary-
medicinal-products_en.pdf

*Permethrin 
(Brand name: Nix) 

LD 50:  Oral  -  430- 4,000 mg/kg,  Dermal  -  >4,000 
mg/kg
Dose:  Di lute 1 bott le into 1 gal lon of  water

Treats mites and l ice.  Spray down ent ire 
cage,  toys,  houses,  etc.  plus spray down 
the rats  themselves

-  Praziquantel 
(Brand Name: Droncit)

LD50:  Oral  -  2,249 mg/kg
Dose:  30 mg/kg,  q14 days x  3 treatments,  PO

Treats of  tapeworms,  f lukes,  schistosomes 
and trematodes.

~ Selamectin 
(Brand name: Revolution) 

LD 50:  Oral  -  1,600 mg/kg
Dose:  1 drop of  cat/ki t ten formula behind head. 

Treats f leas,  mites,  scabies,  certain t icks, 
hookworms,  and roundworms.  Prevents 
heartworms.  Reapply monthly.

Use only  brands with selamectin only. 
Revolut ion Plus should not  be used. 
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EMERGENCY MEDICAL KITS
Having emergency supplies on hand is the first step in being 
prepared, and being prepared can make a hectic situation run just 
a little smoother. The key to a well stocked kit is having supplies that 
can cover a range of issues.

p r a s i t 2 5 1 2 / s h u t t e r s t o c k . c o m

Wound Care • 1 ml  syr inges (with and without  needles,  ster i le)
•  5 ml  syr inges
•  10 ml  syr inges
•  Vet  Wrap
• Gauze pads
•  Ster i le  sal ine or  other wound r inses
•  Iodine
• Stypt ic Powder
•  Adhesive Tape
• Q t ips
•  Chlorhexidine 
•  Droppers

Medications • Baytr i l
•  Doxycycl ine
•  Amoxici l l in
•  Chi ldren’s  ibuprofen/Tylenol
•  Terramycin
•  Panacur
•  Revolut ion
•  Nebul iz ing treatments

Labor/Nursing • Tums
• Pedialyte
•  Heating pad
• Paintbrush
•  Mi lk  replacer

Other 
Equipment

• Gram scale
•  Tweezers
•  Microscope
• Nebul izer
•  Forceps
•  I r is  Scissors 
•  Stethoscope

Wound Care • 1 ml  syr inges (with and without  needles,  ster i le)
•  10 ml  syr inges
•  Vet  Wrap
• Gauze pads
•  Ster i le  sal ine or  other wound r inses

Medications • Baytr i l
•  Doxycycl ine
•  Amoxici l l in
•  Chi ldren’s  ibuprofen/Tylenol
•  Terramycin
•  Panacur
•  Revolut ion

Labor/Nursing • Tums
• Pedialyte
•  Heating pad

Other 
Equipment

• Gram scale
•  Tweezers

Basic Emergency Kit

Advanced Emergency Kit
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S E R O L O G Y  T E S T I N G
The r isk  of  infect ious disease with pets  rats  is  an inherent 
r isk  of  owning them. Unl ike dogs,  cats,  and horses,  rats 
do not  have the benefi ts  of  vaccines to help prevent 
dangerous i l lnesses that  can decimate a colony,  or  even 
make you extremely i l l .  In  2020,  the topic of  serology 
test ing for  these common diseases became popular ized 
due to an outbreak of  SDAV.  Dur ing this ,  RBF also came to 
the forefront. 

Health test ing in  rats  is  not  the same as genetic test ing 
in  dogs or  other popular  species.  These tests  are also 
dif ferent  from a vet  examinat ion.  Health test ing is  the 
inspection of  samples,  pr imari ly  blood,  sal iva,  feces, 
to provide information on the prevalence of  potent ial ly 
dangerous health issues within your colony.  This  type of 
test ing is  rarely  done by your vet,  and is  instead sent  out 
to inst i tut ions such as Charles River  Laborator ies (CR)  and 
Research Associates Laboratory (RAL) .

Test ing is  something that  is  fair ly  unique to the U.S.  fancy. 
Other regions ei ther  don’t  have as many issues with 
disease,  or  these diseases are considered endemic and 
are not  a concern.  

S t e v e  A l l e n / s h u t t e r s t o c k . c o m

SEROLOGY TESTING 
AND QUARANTINING
Quarantining new rats into a colony is the responsible thing to do 
to protect your existing rats, and your new rats.

H O W - T O  Q U A R A N T I N E
•  Be kept  in  a completely  di f ferent  airspace

• This  means i f  the main colony is  in  the house,  the new rats  are in  the 
garage,  a temperature-control led shed,  or  a trusted fr iend’s  home. 

•  I f  separate air  spaces cannot be ut i l ized,  do your best  to place the 
cages as far  away from each other as possible.

•  Lasts  a minimum of 2 to 4 weeks
•  Be sure to keep from cross-contaminat ing as much as you can.

•  This  means not  handl ing one cage and then immediately  going to 
handle the other rats .

•  Be sure to wash hands and arms,  change clothes,  and blow your 
nose between handl ing sessions at  the minimum. A shower is  best 
as certain diseases can even cl ing to your hair.

•  Dur ing this  QT period,  cages SHOULD NOT be set  up direct ly  next  to 
each other or  across the same room. 
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Glossary
Agalactia

absence of  mi lk  production in  an animal  that 
should be producing mi lk

Allele
one of  two or  more alternat ive forms of  a gene 
that  ar ise by mutat ion and are found at  the same 
place on a chromosome.

Backyard breeder
the i rresponsible breeding of  animals  in 
inadequate condit ions with insuff icient  care,  of ten 
by people with l i t t le  experience or  knowledge

Blastocyte
bal l  of  cel ls  that  forms early  in  a pregnancy,  about 
f ive to s ix  days af ter  a sperm fert i l izes an egg

Bruxing soft,  but  repet i t ive,  gr inding of  incisors

Buck male

Cesarean Section 
(C-Section)

surgery to del iver  a l i t ter

Crepuscular most act ive dur ing twi l ight

Delayed 
Implantation

paused implantat ion of  a blastocyte into the 
uter ine l in ing

Diploid
containing two complete sets  of  chromosomes, 
one from each parent.

Doe female

Dominant
a type of  gene that  requires only  1 copy to 
v isual ly  express

Dystocia diff icult  bir th

Entropion
Where the eyel id turns in  and causes the 
eyelashes to rub against  the cornea

Estropause
irregular,  reduction and cessat ion of  estrus cycles 
due to disrupt ion of  hormones in  the aged
 female rat

Estrus
periodic state of  sexual  excitement that 
immediately  precedes ovulat ion and dur ing which 
the female is  most  receptive to mating

FTT offspr ing who have fai led to develop and grow normal ly

Gene basic unit  of  heredity  passed from parent  to offspr ing

Genotype the genetic const i tut ion of  an indiv idual  organism

Hard Culling to remove from a breeder program via euthanasia

Heterozygous
The presence of  two dif ferent  al le les at  a part icular  gene 
locus

Homozygous The presence of  the same al leles at  a part icular  gene locus

Hypostatic 
Dominant

one whose phenotype is  al tered by the expression of  an 
al le le at  a separate locus,  in  an epistasis  event

Incomplete 
Dominant

a cross in  which each parental  contr ibut ion is  genet ical ly 
unique and gives r ise to progeny whose phenotype is 
intermediate

Locus a part icular  posit ion,  point,  or  place on a chromosome

Lordosis
an exaggerated inward curve of  the spine that  typical ly 
affects the lower back

Neuter to sexual ly  ster i l ize

Phenotype
the set  of  observable character ist ics of  an indiv idual 
result ing from the interact ion of  i ts  genotype with the 
environment

Postpartum 
Estrus

A period of  fert i l i ty  12 to 24 hours af ter  giv ing bir th

Pyometra an infect ion in  the uterus

Recessive a trait  that  is  expressed only  when genotype is  homozygous

Resorption
The organic process in  which the embryo/fetus undergoes 
lys is  and assimi lat ion

Runt
an animal  that  is  smal ler  than average,  especial ly  the 
smal lest  in  a l i t ter

Soft Culling
The removal  f rom a breeder program by ret i r ing 
or  rehoming

Terrestrial species that  l ive pr imari ly  on the ground

Wildtype
A term used to describe a gene when i t  is  found in i ts 
natural ,  non-mutated (unchanged)  form.
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