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New Genetic Test Identifies Feline Blood Types

reeders of pedigreed cats with
Bboth A and B blood types have

known for a long time to take
precaution and not allow new type A
kittens to nurse from queens with
type B blood. Doing so helps to avoid
the risk of a blood incompatibility
disease known as neonatal isoery-
throlysis (NI).

The recent development of a new
genetic test that identifies cats with
blood types A and B is helping to ease
the process of determining blood
type. Importantly, it helps to identify
carriers that could pass the recessive
B gene mutation on to their offspring.
This information enables breeders to
make prudent breeding decisions and
potentially eradicate blood type incom-
patibilities. It also is a tool for vet-
erinarians to use for cats needing an
emergency blood transfusion.

The majority of domestic cats have
type A blood. Though type B blood is
rare in domestic cats, it occurs more
commonly in pedigreed cats, such as
the Birman, British Shorthair, Exotic,
Cornish Rex, Devon Rex, Scottish Fold,
and Somali. Eighteen to 40 percent
of cats in these breeds may have type
B blood.

Incompatibility problems can occur
when blood type A kittens nurse from
queens with type B blood. Unlike
people, cats have naturally occurring
antibodies to specific blood types.

“Kittens with A type blood have low
titers of anti-B antibodies,” explains
Leslie A. Lyons, Ph.D., associate pro-
fessor of genetics at the University
of California-Davis. "These kittens
absorb the anti-A antibodies from the
colostrum of their type B mothers
when they nurse. The outcome is a
potentially fatal disease in which the
anti-A antibodies destroy the red blood
cells of kittens with type A blood."

Lyons and researchers at the
University of California-Davis collab-
orated with scientists at the veteri-
nary medical school at the University
of Milan and at two veterinary genetics
testing laboratories in Finland and
Italy in developing the genetic test
that determines A and B blood types

from a buccal, or cheek, swab sample.
The mutation that distinguishes the
third feline blood type, AB, from
type A has yet to be identified.

A $15,000 grant from the Winn
Feline Foundation in partnership
with the George Sydney and Phyllis
Redman Miller Trust helped to fund
the research. A nonprofit organiza-
tion, the Winn Feline Foundation
(www.winnfelinehealth.org) funds
and supports studies that focus on
feline health and medical problems.

How to Submit Test Samples

reeders wanting to identify

feline blood type may submit
buccal, or cheek, swab samples
to the University of California-
Davis for testing. The $40 test is
a direct DNA test that identifies
A and B blood types, and thus,
cats that carry the recessive B
gene mutation. Test results include
an individual cat's complete
DNA panel.

For information about the test
and how to receive free swabs
and forms, you may call the
UC Davis Veterinary Genetics
Laboratory at (530) 752-2211 or
visit http://www.vgl.ucdavis.edu/

Neonatal Isoerythrolysis

Kittens with neonatal isoerythrol-
ysis (NI) experience anemia, failure
to thrive, tail tip necrosis, and death
within a few days of birth. "Tail tip
necrosis is one of the sure signs that
a kitten has a blood type incompati-
bility," Lyons says. "When the red
blood cells that have broken up due
to ingestion of anti-A antibodies go
through small capillaries at the end
of the tail, they tend to clog up.
Without a good blood flow, the tail
tip dies.

“These kittens get anemic very
fast,” she says. "They don't thrive,
they become jaundiced and weak,
and they don't want to nurse. Some
die quickly, and some take several
days to die."

When breeders have cats with type
B blood in their cattery and are aware
of the potential of blood-type incom-
patibilities, they usually don't allow
kittens to drink colostrum, the queen's
first milk rich in natural antibodies.
Commonly in these cases kittens are
hand-fed or allowed to nurse from
another queen who has been tested
and has blood type A. In a few days
the danger is over and the kittens
can nurse with their own mother.

"When we started breeding, many
breeders told us that type A kittens
born to type B queens had to be kept
away from their mothers and hand-
fed for 48 to 72 hours to keep them
from dying," says Gary Amundson,
owner of Devon Heaven cattery with
his wife, Melody. "Current research
indicates only about 16 hours apart
is needed to prevent the antibodies
from destroying the red blood cells,
but we usually wait 24 hours before
placing the A kittens with their
B mothers.

“In the 11 years we've been breed-
ing, we've only bred three or four lit-
ters in which we had to hand-feed
the kittens for the first 24 hours," says
Amundson, the Cat Fanciers Associa-
tion's Devon Rex Breed Council sec-
retary. "Doing so may not be ideal as
kittens benefit from colostrum
because it has important nutrients
and useful antibodies. Unfortunately,
these kittens also get the deadly
anti-A antibodies in the colostrum.”

Breeding only blood type A cats
is one option to help prevent incom-
patibility problems, but it also can
decrease the genetic pool. "When
you've got a fairly small gene pool
like the Devon Rex with a high per-
centage of B type blood in the breed,
you end up cutting yourself off from
about 50 percent of the gene pool,”
Amundson says.

Genetics Behind Type B Blood
Cats have three blood types: A, B

and AB. The universal blood type used

for transfusions, AB contains neither
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New CGenetic Test
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anti-A nor anti-B antibodies. It isn't
known why some breeds have a high
percent of type B blood and others
have none. The gene for B blood type
is recessive, meaning a cat must
receive a copy of the B gene mutation
from both the queen and tom to have
type B blood. When a cat is heterozy-
gous, or has one copy of the A gene
mutation and one copy of the B
gene mutation, he has type A blood
but is a carrier for the type B gene,
thus can pass it on to his offspring.
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LEsLIE A. Lyons, PH.D.,
ASSOCIATE PROFESSOR OF GENETICS AT THE
UniversiTy of CALIFORNIA-DAVIS

Lyons speculates that the preva-
lence of type B blood "is probably due
to the selection of particular cats for
breeding programs that just happened
to be type B without breeders knowing
it. Those cats happened to become
very popular in the breed, and that's
how the breed ended up with a lot of
type B. People didn't know it because
they had no way to detect type at
the time."

In the Devon Rex breed, Amundson
says that “since the British Shorthair
(a breed high in type B) was used for
breeding when the Devon was being

developed, it is possible that the
problem existed from the beginning."

Researchers also attribute the
prevalence of type B blood in pedi-
greed cats to breeding techniques,
such as inbreeding, linebreeding,
line-crossing, and cross-breeding,
also known as outcrossing. Breeders
use these methods to produce cats
with desired characteristics. Doing
so can cement detrimental genes as
well as desirable ones.

“It's kind of luck of the draw,"
Lyons says. "Some breeds — like the
Birman — have a fairly high percent-
age of B blood while others — like
the Siamese — have no B at all. It's
just random population dynamics."

“It's the B moms that have A kit-
tens who create the problem," says
Ann Bittaker, D.V.M., DABVP, who
practices at the Douglas Boulevard
Veterinary Clinic in Roseville, Calif.
“An A mom having B kittens is not
as much of a problem. Bottom line is
when mom is a B and dad is an A,
then without intervention the kittens
will die."

Distinguishing Carriers

Prior to the new genetic test,
breeders used traditional blood testing
via a syringe to determine feline
blood type. Unfortunately, the testing
did not provide insights about carriers
that could pass the recessive B gene
mutation on to their offspring.

"If you can't distinguish carriers,
you never get rid of a problem," Lyons
says. "The genetic test allows breed-
ers to make breeding decisions that
will not produce cats with type B
blood, and thus potentially allows
breeders to do away with blood type
incompatibilities. It doesn't mean
that B type queens cannot be bred.
Rather, the test enables breeders to
determine blood type, and then make
informed breeding decisions. B queens
can be bred to B toms without cre-
ating incompatibility problems with
kittens. That is the importance of
this test.”

The researchers used genetic mark-
ers to map specific genes for each
blood type. "We considered possible

enzymes that would affect the anti-
antibodies of red blood cells," Lyons
says. "Then we sequenced those
enzymes. Once the genes were mapped,
this technique made associations
between cats having the same sequence
of DNA easier to determine. We found
that the gene for type B blood pro-
duced a simple rather than complex
sugar antibody."

The new genetic test will not entirely
eliminate traditional blood testing.
"“This test will not completely replace
serology,” Lyons says. “It will make it
easier for cat owners to type their
cats, but if a cat needs an emergency
transfusion to save his life, of course
a blood draw will be necessary. Veter-
inarians will not be able to wait two
weeks for the results."

The genetic test will primarily
benefit breeders of pedigreed cats
where type B blood is more prevalent
and neonatal isoerythrolysis is a
more serious problem.

"When we started into breeding,
we were mentored by some very good
people,” recalls Amundson. "We
learned early on about the potential
blood type compatibility issues. | am
sure other breeders may have had to
learn the hard way when they lost
entire litters after breeding B blood
type queens to A blood type toms
and allowing the kittens to nurse."

The benefits of the new genetic
test are exciting. “The ability to
identify carriers is especially helpful.
You couldn't do that with blood draw
tests,” Amundson says. “The test also
will enable us to make decisions
shortly after kittens are born with
regard to their blood types. That we
can now do this in a much less inva-
sive way than in the past represents
real progress. Congratulations to the
researchers and institutions that
made this new test a reality."

Purina appreciates the support of
the Winn Feline Foundation and

particularly to Susan Little, D.V.M.,
DABVP, president of Winn Feline,
in helping to identify topics for the
Rurina Fro Qub Update newsletter.

Practicing Early Feline Dental Care Helps to Avoid Problems Later

eline dental care should begin
Fearly in life. In fact, the kind of

dental care a cat receives over
the years has a great impact on his
health and longevity.

Bad breath, yellow or brown spots
on the teeth, and inflamed or bleed-
ing gums are some indications that a
cat may need to see a veterinarian.
In advanced stages, oral conditions
can lead not only to inflammation,
infection and tooth loss, but also can
be detrimental to a cat's overall
health.

The most common dental problems
cats experience result from plaque and

calculus buildup. This occurs when
bacteria, food particles and salivary
glycoproteins accumulate and adhere
to the tooth surface, forming a soft
plaque. If plaque buildup continues,
a hardened calculus forms on the
tooth surface.

Calculus eventually can cause
gingivitis, an inflammation of the gums
that can be reversed with dental pro-
phylaxis. During prophylaxis, a vet-
erinarian cleans a cat's teeth above
and under the gum line, polishes the
teeth to smooth their surfaces and help
decrease plaque's ability to adhere to
the teeth, and flushes the gums with

an antibacterial or saline solution.

If left unchecked, bacteria can
migrate down between the tooth and
gum to the bone holding the tooth
in place. Depending on the severity,
this condition, called periodontitis,
can cause infection of the tooth root
and tooth loss, and may release bac-
teria into the bloodstream. Though
the condition can be contained, the
damage it causes is irreversible.

The method used for treating peri-
odontitis depends on how severely
the gum has detached from a tooth.
A veterinarian can determine this by

Continued on page 3



Getting the Most Out of Your ProClubMembership

s a member of PurinaProClub
Ayou receive many benefits.

Kitten Starter Kits, a subscrip-
tion to the PurinaProClubUpdate
newsletter, and a point redemption
program are among the benefits. To
help you get the most out of your
membership, here is a review of how
ProClubworks.

Submitting Weight Circles

Weight circles are the colored
circles on packages of Purinabrand
kitten and cat foods that allow you
to receive food rebate checks. When
submitting weight circles, keep in
mind you should:
® Use a Weight Circle Claim Form
with your weight circle submission.
You are automatically sent a claim
form upon submitting weight circles.
You also may download a form at
www.purinaproclub.com, or you can
contact ProClubby calling toll free
at (877) PRO-CLUB or (877) 776-2582.
Do not use another member's
Weight Circle Claim Form to sub-
mit your weight circles.
Fill out the Weight Circle Claim
Form completely. A completed form
expedites the processing of your
submission.
Always put your return address
on the Weight Circle submission
envelope.
Pro Aub recommends that you mail
your weight circles by certified first
class mail or some other traceable
delivery method to ensure proof of
delivery verification in the event Pro
Clubdoes not receive your weight
circles. ProClubis not responsible
for weight circles it does not have
in its possession.
Submit a minimum of 75 pounds'
worth of weight circles in one sub-
mission. Submitting smaller amounts
is not cost-effective for ProClub
and increases handling time for
all members.
Only weight circles, not UPC codes,
are valid for submission and credit
to your account.
Torn and worn weight circles will not
be credited. ProClubmust be able
to identify the five-digit product
code on the weight circle.

® Avoid taping multiple weight cir-
cles together.

® Check your Weight Circle Claim
form or go online at www.purina
proclubcomto view participating
cat food weight circles. ProClubis
unable to credit weight circles from
brands that do not participate in
ProClub

PRO
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Ordering Kitten Starter Kits
ProClubmembers can order
Kitten Starter Kits for new owners
that contain important information
on caring for new kittens. Space also
is provided for adding breeder infor-
mation and veterinary records. To
order Kitten Starter Kits, keep in mind
you should:
® Order Starter Kits for the kittens
you currently have on the ground.
Ordering annual amounts or multiple
orders is not cost-effective for Pro
Qub and increases handling time for
all members. Starter Kit information
and coupon expiration dates are
continually updated, so make sure
you have only the most current
Starter Kit information and offers
available for your new kitten owners.
® Check your Starter Kit shipment
upon receipt for kit materials.
Multiple box shipments may have
baggies and coupons in only one
of the boxes.
¢ Contact Pro Qub on non-delivery of
orders, rather than reordering, so
delivery issues can be corrected.

Redeeming Purina Points
Weight circles turn into Purina
Points that are automatically redeemed
for Purinacat food checks. When
redeeming points, keep in mind:
¢ Purinacat food checks are good
only toward the purchase of any

14-pound or larger bag of Purina

brand cat food.
® Weight circle redemption points
are automatically redeemed for $6
checks good toward the purchase
of any 14-pound or larger bag of
Purinabrand cat food. Points are
not "banked" except when totaling
less than 600 points. Points total-
ing less than 600 will remain in
the member's account until the
next weight circle submission. Six
hundred points equal a $6 check
good toward the purchase of any
14-pound or larger bag of Purina
brand cat food.
Keep your Pro Qub account address
current as ProClubis not responsi-
ble for packages sent to addresses
that are not current.
When requesting an alternate
address shipment for rewards, you
assume sole responsibility for the
receipt of the reward.
Don't allow your cat food checks
to expire. Purinacat food checks
have a one-year expiration and
cannot be reissued if a member
allows them to expire.
Protect your rewards like cash.
Purina is not responsible for replace-
ment in the event of loss, theft or
destruction after issuance.

Using Member Services

When communicating with Fro dub,
be sure to observe the following:
® A name change request on an
account number must be submitted
in writing for review. The ProClub
account is the named member's
account only. ProClubwill not be
involved in disputes over account
ownership.
Protect your password for access-
ing your account on the ProClub
Web site. It is the responsibility of
the Fro Qub member to monitor who
has access to account information.
ProClubwill not be involved in
disputes that are beyond the limi-
tations of the program.
When contacting or corresponding
with Pro Qub, please supply as much
information as possible. This includes
member number, name, dates,
amounts, and issue details.

Dental Care
continued from page 2

gently probing under the gum around
the tooth. Depending on the finding,
a number of treatments may be
undertaken.

Dental home care is one of the
most important health maintenance
functions owners can do for their cats.
Begin by putting a dab of veterinary
toothpaste on a toothbrush about
five times a day and letting the cat
lick it off.

Never use human toothpaste

because it contains ingredients not
designed for swallowing. Veterinary
toothpaste is easily digested by animals
and comes in palatable flavors. Once
a cat begins thinking of the tooth-
paste as a treat, the owner can begin
brushing. You should start with just
a few teeth at a time.

Try using a child's soft toothbrush
or a brush specifically designed for
cats. Use an oval circular stroke when
brushing, emphasizing the downstroke
away from the gum. Upper teeth may
be reached easily by placing the brush
under the lips. Reaching lower teeth

requires opening the cat's mouth
slightly. Restraining a cat should
never be part of the process.

Keep in mind that untreated dental
problems can and usually do worsen.
Any abnormality, such as loose or
broken teeth or facial swelling, war-
rants a visit to the veterinarian.
Regular dental examinations con-
ducted by a veterinarian are recom-
mended. A good opportunity for this
checkup is when vaccinations are
given. Regular cleaning and scaling
under anesthesia helps to prevent or
minimize dental problems.



Pro Plan Introduces New Selects Natural Cat
Food Plus Essential Vitamins & Minerals

urina Pro Plan is introducing
Pnew Selects brand natural cat

food. The new cat foods, avail-
able in both dry and wet formulas,
were available in stores
starting in March.

Pro Plan Selects
Natural Chicken & Brown
Rice and SHects Natural
Salmon & Brown Rice, both dry for-
mulas, are made with real
chicken or salmon as the
No. 1 ingredient. These
high-protein foods con-
tain 40 percent protein
and are formulated to a
cat's unique metabolism. Both cat
foods also contain natural wholesome
grains, such as brown rice and
oat meal, to promote digestive
health, and are rich in anti-
oxidants, including those
from sweet potatoes and
blueberry pomace.

Both Selectslry cat food
formulas contain vitamin A
and taurine, which con-
tribute to bright, healthy
eyes and good vision.

They also are rich in

omega-3 fatty acids, including DHA
(docosahexaenoic acid) and EPA
(eicosapentaenoic acid), and the
omega-6 fatty acid linoleic acid,
which is important for healthy skin
and coat. The easily absorbable
chelated minerals zinc, copper and
manganese are included as well.

The new wet ProPlanSelects
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Canned Entrées Plus
Essential Vitamins &
Minerals are: Natural
Chicken & Brown Rice
Entrée; Natural
" Salmon & Brown
Rice Entrée; Natural
Yellowfin Tuna &
Mackerel Entrée;
and Natural Turkey &
Wild Rice Entrée. The
chicken and turkey formulas are
made with real chicken or turkey as
the No. 1 ingredient, and the fish for-
mulas are made with real salmon or
real yellowfin tuna and mackerel.
These formulas provide high-quality
protein that helps to support muscle
mass and provides energy.
The Select<Lanned
Entrées are made with
natural wholesome grains,
such as brown rice or wild
rice, which provide highly
digestible sources of car-
bohydrates for energy, and
are rich in antioxidants,
including those from
sweet potatoes and blue-
berry pomace. Both the dry
and wet Pro Han Sdects cat foods are
formulated without ground corn, ani-
mal by-products, or artificial colors
or flavors.

New Larger Size of Canned Entrées
Also new, PurinaProPlanbrand

cat food is introducing larger sizes

for two popular Canned Entrée for-

mulas: ProPlanOcean Whitefish &
Salmon, and Pro Plan Chicken & Liver.
Both are now available in 5.5-ounce
sizes; previously they came
only in a 3-ounce size.
These Canned Entrées
are made with real chicken
or ocean whitefish and are
specially formulated to supply
the energy and nutritional
needs of healthy adult cats
and to help support a strong
immune system. They also
are rich in omega fatty acids,
which contribute to healthy
skin and coat, and taurine, which is
important for good vision. These wet
cat foods provide complete and bal-
anced nutrition for adult cats.

Want to Reach the Editor?

Have comments about Purina Pro Club
Update? Send them to us at: Purina Pro
Club Update, cfo Editor, Nestlé Purina
PetCare, 2T Checkerboard Square,
St. Louis, MO 63164 or via e-mail at
today'sbreeder@purina.com.

Send Us Your Questions

Have questions about your Purina
Points or how to redeem weight cir-
cles for rewards and rebate checks?
Contact Purina Pro Club at (877) PRO-
CLUB, or (877) 776-2582, between
7 a.m. and 5 p.m. CST Monday through
Friday. You also may visit www.purina
proclub.com to review and redeem
Purina Points.
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