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OPOSSUM NEMATODIASIS

DIAGNOSIS AND
TREATMENT OF STOMACH,
INTESTINE, AND LUNG
NEMATODES IN THE
VIRGINIA OPOSSUM
(DIDELPHIS VIRGINIANA)
by Kenneth Dale Jones, DVM

ABSTRACT

Internal parasitic infections are common
in the Virginia opossum (Didelphis
virginiana). More than 50 different species
of nematodes have been identified from
the genus Didelphis. Of them, 3 can cause
significant illness to native opossums in
Southern California, 2 gastrointestinal
nematodes and 1 pulmonary nematode.
This article provides an overview of the
life cycles, methods for identification,
pathologic findings, diagnostic tests,
clinical signs, and options for treating these
common nematode species. Copyright
2013 Elsevier Inc. All rights reserved.
Key words: Cruzia americana;
Didelphostrongylus hayesi; Didelphis
virginiana; nematodes; opossum; Turgida
turgida

Virginia opossum (Didelphis virginiana)
acquire endoparasites because of their
foraging and scavenging behavior. The
type of parasite and source of exposure
depend on the maturity of the opossum
and various environmental factors,
including weather, seasonal temperature,
habitat, and food availability. In Southern
California, opossums are often infected
with 3 clinically important nematodes:
a stomach roundworm (Turgida turgida)
from the family Physalopteroidea, an
intestinal roundworm (Cruzia americana)
from the family Cruzidae, and a lung
nematode (Didelphostrongylus hayesi) from
the family Metastrongyloidea.1
In the author’s experience, every opossum
captured from the wild has endoparasites.
Nematodes cause pathology to their host
by direct physical damage to tissues,
leading to easier access for opportunistic
bacterial organisms to invade and
disseminate. The cumulative effect of
endoparasitism contributes to chronic
debilitation of the host.2 Nematode
infections can lead to sepsis, blood loss,
anemia, stomach ulceration, respiratory
problems, peritonitis, and organ damage.
Chronic, prolonged infection combined
with trauma, stress, and malnutrition
results in systemic compromise, delayed
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disease recovery, and often death.
Levamisole was previously used for the
treatment of internal parasites in Virginia
opossums. According to the World
Health Organization, levamisole has
been restricted in its use and availability
since 2001. Veterinarians should be aware
of available alternative drug choices to
treat endoparasites in parasitized animals,
including the Virginia opossum.

STOMACH NEMATODES
Opossums become infected with T. turgida
by ingesting coprophagic insects such as
beetles, crickets, cockroaches, and earwigs.
Adult T. turgida consume ingesta within
the stomach of the opossum and attach
to the mucosal lining of this organ when
not feeding. The worm burden found in
the stomach can be overwhelming (Fig.
1A). Turgida turgida attaches to the
mucosal lining of the greater curvature
of the stomach wall (Fig. 1B), with larvae
scattered throughout the remainder of the
stomach. Adult T. turgida can live for 360
days in the opossum host.3
Ulceration occurs at the site of attachment
and can vary in diameter from 1 to >24mm
(Fig. 1C and D). Gastric ulcers associated
with the attachment sites of T. turgida can
result in chronic blood loss and anemia.
The ulcer size and bleeding that occurs
with the nematode infection is directly
correlated with the number of parasites
present.2 The parasites compromise
the mucosal and submucosal stomach
wall layers, leaving only a thin layer of
granulation tissue separating the parasites
from the peritoneal cavity. In severe cases,
Continued on page 10
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there and can’t leave the center.
They depend on Animal Control
and the public to bring animals to
them. Plus, the majority of wildlife
rehab volunteers are women and
it’s just not recommended to go
out by themselves in the dark to
look for an animal.
Note: We print these select Internet questions
we receive without grammatical corrections.
Grammatic scrutiny is applied to our responses.

Q

Subject: Sick and or hurt
opposum in my yardt

Please tell us how to get
help for it. Our vet said call
animal control. We did that, but
they’ve not yet come. We also left
a message with a wildlife person
but they’ve not called us back. It
is getting to be dark in springdale
arkansas. We figure help after
that will be even harder to get.
Please help asap. My autistic child
and my huge hearted husband
and I cant stand seeing it suffer.
Thank u!
Annette

A

Annette,

I’m afraid you’ll just have
to be patient. Wildlife calls
are normally not a priority with
Animal Control, and they will
get there when priority domestic
animal calls have been handled.
Same with wildlife rehabilitators.
However, in their case, most
are volunteers and have to work
around their paying jobs and
family obligations to return the
wildlife calls they receive. You
might have called towards the
end of hours of any center that
would be open to receive animal
calls and RARELY do they go out
to pick up an animal. Usually they
only have enough people to care
for the animals that are already
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Some centers shut down for the
holidays, or have a skeleton crew,
volunteers want to be with their
families during Christmas.
Leslie

Q

Subject: Opossum behavior
question

This evening I noticed
a
stuffed
Christmas
gnome
decoration normally sitting on
a bench next to my front door
was on the ground (I noticed
this through my glass front
door). I opened the door to put
it back on the bench and saw a
good sized opossum licking the
gnomes red pointy hat while on
top of it! I was startled, shut the
door- my husband checked it and
the opossum left and the gnome
was a little wet lol! Any input on
this behavior? The stuffed gnome
was longer than the opossum but
the hat area was about the same
dimensions of its nose and head.
I wish I had a photo! Thanks for
your time.

A

Opossums are slimers. Most
opossum
rehabilitators
agree on the term “slubbing”,
a combination of sliming and
rubbing. Something about the
texture or smell of certain items
will trigger this licking/rubbing
response. They will go to town on
an object, I swear their eyes roll
back slightly in their head. Some
think it’s sexual, some think it’s
practical (to transfer the scent
off an object onto themselves
to disguise their scent from
predators) and others think it
might be a combo of both.
I have seen opossums go to town
on my BBQ cover, the upholstery
brush to a vacuum, wood products,
shoes- oh how they love to go to
town on the inside of shoes left out.
Totally nuts over perfume sample
inserts to magazines. Edges of a
cloth or leather couch.
They all do it; males, females,
babies. Some more often than
others. I would have loved to have
seen that picture with the lawn
gnome. That would have been a
classic.
Leslie

Denise
Picture of gnome victim

Denise,

Hi,

Q

From: Cary
Subject: Building a
Possum shelter?

I live in the lower Hudson Valley
of NY State and was thinking of
buying or building a shelter for
possums during the winter but
it seems they only stay for 2-3
days?
In the website, it suggest using a
pet carrier with the door removed
but they are thin and do not
provide much warmth from the
Continued on page 3

MAIL POUCH continued from page 2

cold, and the one opening leaves
the possum vulnerable to attack
by some cats that come to catch
birds; I leave sunflower seeds so
the shelter would be close to the
action.
Any advice or guidance would be
appreciated.

https://www.amazon.com/PetsfitOutdoor-Indoor-Weatherproof-Shelter/
dp/B01N2W3I87/
https://www.amazon.com/gp/product/
B01JCNF8X4/

Too Expensive:

https://www.amazon.com/JCs-WildlifeRe c yc l e d - L u m b e r - Aw e s o m e / d p /
B0847RQXBL/

A

Cary,

I had not heard of Ecoflex
material, so I had to do
some online research. It sounds
like a great material to use for a
visiting opossum house. It has an
added benefit of being made from
recycled products so it is truly
“green.”
The links you provided to purchase
easy to assemble feral cat houses
are reasonably priced (at least
the first two) and would fit the
bill, with some minor alterations,
for a visiting opossum. Opossums
only spend 2-3 days in the same
den spot, then move on to others,

BUT if you have a good spot for
them, you will see them use it
again within a couple of weeks as
they do rotate between several
den spots.
Please reread the information on
our website of providing a den box
for a visiting opossum.

https://opossumsocietyus.org/settingup-a-den-box-for-visiting-opossums/

of your house, garage, shed, fence
or some other structure that will
both provide more protection
from the elements entering the
front door and difficulty for
larger predators to maneuver to
the front door.
And don’t leave any loose objects
in your yard that you don’t want
to become part of the interior
design of the opossum house.

For winter, I would tape a piece of
cardboard over the “window” from
the inside for added insulation.
For the summer, I would cut a
piece of dense hardware cloth
to cover the window, providing
ventilation with privacy. They
don’t need two entrances. I would
also have to see how the plastic
entrance flap works and leave
myself the option of creating my
own flap as shown on the website
or removing the flap and cutting
a piece of cardboard and gluing it
to the inside of the entrance hole
to make it less accessible to animal
larger than an opossum and more
private.

Leslie

You should line the box with
newspaper and stuff the enclosure
3/4
full
with
wadded
up
newspaper. As we explain in the
article on our website, the opossum
will rearrange the newspaper to
provide the best insulation and
protection, adding local materials
such as leaves and twigs.

Thank you in advance for your
assistance and guidance in regard
to this matter.

Yes, the walls are thin on both the
carrier and Ecoflex box but you are
starting with a furred creature
whose hair is specifically designed
to cool the opossum during the
hot months and conversely keep
it warm during the winter.
Insulating with newspapers adds
another protection from the cold.
Again, as our article states, I would
place the house 5” from the side

Q

Sorry to bother you
again BUT I need
some
additional
assistance. I have been putting out
grapes and apples nightly for the
possums AND now my cement
porch is stained. As it is the front
porch, I need guidance on how
to clean it without harming the
possums. Several people have
recommended bleach and I am
concerned that this will cause
them not to return for meals, can
you please help me as I so enjoy
feeding them as they are quite
adorable to watch.

Elaine

A

Elaine,

I would try baking soda,
water and a little scrubbing.
Make sure you rinse well. They will
return once they smell food again.
I assume you’re putting the grapes
and apples in a bowl. Opossums
will drop food residue as they
chew next to the bowl. Purchase
a large size cheap shower mat at
Walmart and place your bowl(s)
in the middle of the mat so food
Continued on page 4
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MAIL POUCH continued from page 3
residue will drop on the mat. The
mats can be machine washed.
Leslie

Q

Subject:
opossom
rescue project
Hello,

My name is Janna.
I live in Houston, Tx. We have an
abundance of opossoms here.
Unfortunately,
pest
control
companies often trap and poison
them, which is a terrible death.
I would love to team up to create
an opossom rescue and relocation
effort. I reached out to some
universities so far to see if anyone
would be interested in starting a
relocation project that would collect
data to see if it may help reduce the
prevalence of ticks and tick borne
diseases in particular areas.
Please contact if you would like to
talk more about this and if you
know who else I might contact for
further information on starting
this project.
I would love to start a Houston/
Texas rescue branch and be
able to save the opossoms from
being poisoned by pest control
companies.
Thank you!
Janna

A

Hello Janna,

From
your
email,
I
understand
your
main
purpose is to keep opossums from
being poisoned or euthanized in
some manner by pest control
companies.
Pest control and exterminators
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doesn’t necessarily mean they kill
the animal. Usually they will poison
or kill insects and small rodents
such as mice, rats, gophers, moles.
When it comes to mammals the
size of opossums or larger, a good
company will trap, relocate, make
sure no animal is left behind, then
effect the repairs needed to keep
the animal out (exclusion).
The Humane Society of the United
States has a good website detailing
how to choose a pest control
company;

h t t p s : / / w w w. h u m a n e s o c i e t y. o r g /
resources/choosing-wildlife-controlcompany
It’s important not to take a pest
control or exterminator’s website
at face value. Put in a fake call
about an opossum and listen to
what they say they are going to
do.
Some
wildlife
rehabilitation
centers
realized
trapping,
relocating and repairing damage
caused by wildlife is a lucrative
business and have made it part
of their wildlife services. I didn’t
see any evidence of that side
job associated with any wildlife
centers while searching several
websites in Texas and specifically
the
Houston
area.
Wildlife
rehabilitation
organizations
beginning to earn money for
exclusion services for wildlife
made pest control companies cry
foul (at least in California) because
business/money was being taken
away from them from nonprofits doing the work. The result
was more laws/licensing/oversight
governing rehab centers doing
exclusion work. The good news is
this made pest control companies
step up their game to better
respond to the public’s concern of

wildlife safety, and not upsetting
the environment by removing and
relocating them and not killing
them.
Whenever I say relocate, I mean
placing the animal back into
their home range based on where
they were found. DO NOT place
the opossum out of their known
range of 3 square miles urban,
5 miles rural, where they would
displace established opossums and
wildlife struggling to survive. This
is why exclusion is so important;
opossums, most all animals, will
have alternate den sites already
earmarked and will go to them
and exclusion makes it unable for
them to return to where they
were causing a problem. Some
states outlaw “relocation” so we
must use the more appropriate
term, “re-release” back into the
same area they were found.
You should talk to local small
mammal rehabilitators in Harris
County, Texas, where Houston in
located:

https://tpwd.texas.gov/huntwild/
wild/rehab/list/counties/index.
phtml?id=101&county=Harris
You’ll
notice
several
wildlife
rehabilitators work closely with
TWRC. You might also contact
TWRC to see if they have a list of
truly humane trappers who will
provide both exclusion and release
back into the environment:

https://www.twrcwildlifecenter.org/
contact-us/
I did some reading on the Texas
Department of Agriculture website
and pest control companies are
required to be insured, licensed,
trained and have continuing
education:
Continued on page 5
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https://www.texasagriculture.gov/
LicensesRegistrations/RulesandStatutes.
aspx
As with most states, these laws
apply to professional pest control.
People using poison on their own
property are exempt from getting
licensed, but they still must use
the poisons as instructed on the
label. If they spread poison out in
the open on their own property
and its label states it is meant for
use underground or inside a bait
trap only, they are in violation.
It is very astute of you to attempt
to get a local university involved in
field research on opossums. That’s
one way to assure the opossum’s
safe
release
back
into
the
environment; with a legitimate
study involved. As you’ve probably
imagined, that type of research
would require major funding and
personnel. That is certainly an
idea to keep in mind.
Recently it has come to light that
opossums eat black-legged ticks,
which are a vector for numerous
diseases, including Lyme disease,
that
effects
other
animals,
including humans. I’m afraid
opossums don’t specifically seek
out ticks to consume. Ticks are
consumed incidentally as part of
the opossum’s grooming process.
So the tick pest control aspect of
opossums does not involve great
numbers.
You might consider tackling the
poisoning problem by vetting
those
companies
who
don’t
use poisons on opossums. Take
the business cards, pamphlets,
the companies print on their
own dime and distribute those
company pamphlets at wildlife
rehab centers, pet stores, etc. so
the public will use those companies.

Research the websites above to
get all the facts and contact the
media with a short article on how
to chose a pest control company
and why. Find out if there are any
public events (I know, not many
going on with Covid restrictions)
where you could leave out a good
pest control pamphlet.
Myself, I would add a little blurb
about how even using pesticides
on pesky mosquitoes and aphids
also effects our good pollinator
insects and natural pest control
methods should be considered. A
whole other topic.
Good luck. It’s really important
when people like you who really
care step up and start making a
difference.
Leslie

Q

Subject: Breathing/
smelling
opossum
fumes

I’ve had opossums under my house
specifically my bedroom for a
couple weeks and I’m waiting on
critter control visit. They were
backed up and will be out Feb 3rd.
During this time the odor was
quite bad on and off. I can here
them during the night and my
dogs are constantly barking at the
noise they make. I’ve been feeling
very fatigued with headache lately
and no energy. I tested negative
for covid. Can breathing these
fumes be making me sick???

A

Kelly,

I’m not sure what you’re
smelling
but
opossums
have no body odor. If they are
eliminating under your home,
THAT can smell bad. If they are
fighting over a female, they could

release anal gland fluid, THAT can
smell bad.
I actually don’t know of anything
wildlife could produce that would
give you headaches and no energy.
But, if wildlife and feral cats have
been using the underneath of your
house as a toilet for years, the
constant dampness could cause
black mold to grow and spread
and THAT could cause all kinds
of health problems, including the
symptoms you describe. I hope
you have found a good critter
control
company
that
will:
1. Make sure
evacuated.

all

critters

are

2. Locate and repair ALL the
areas they were using to
access underneath your home
(there should still be a secure
screen locked to keep out
wildlife while allowing repair
and inspection people access
to underneath your house).
3. Can recognize or at least
identify suspected mold and
refer you to a mold expert to
check the questionable areas.
Mold remediation has become
a big business and essential to
identifying organisms that can
make us sick.
Leslie

Q

I am looking to
travel at the end
of
March
2022
and am looking for volunteer
opportunities.
I am a psychiatric Social Worker,
am involved in foster and rescue
in NY, have volunteered at Best
Continued on page 6
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MAIL POUCH continued from page 5
friends in Utah and Elephant
Nature Park in Thailand.
Please let me know if there is any
way to help in any state in the
US.
Thank you
Rachel

A

Hello Rachel,

I looked online and found
NWRA (National Wildlife
Rehabilitation Association) had
compiled a list of state wildlife
rehabilitator’s association by state.
Or you might contact NWRA
directly and see if they have a
more updated list:

h t t p s : / / c d n . y m a w s . c o m / w w w.
nwrawildlife.org/resource/resmgr/
website_2021/brn_res_rehab_resources/
brn_res_active_rehabilitators/state_
and_provincial_associa.pdf
What the state organizations do is
try to create a network of all the
individual organizations within
their state, providing training and
information exchange. Normally,
they will have a function on their
website or Facebook or chat group
where people can share what they
are looking for or something they
have to offer.
Decide what kind of experience
you are looking for and create
a short narrative describing it
and ask if you can post on their
website.
I.E. - “I am looking for orphan care
experience with small mammals
(or a specific mammal)” Mention
how long of a time period you
wish to volunteer for them, and
how many hours a week.
Briefly mention your experience;

6
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I.E. cage cleaning for elephants,
bottle feeding baby elephants,
exercising, transporting, etc.
The end of March starts the
baby season for most species, so I
imagine you’ll get responses from
the states you choose:

h t t p s : / / c d n . y m a w s . c o m / w w w.
nwrawildlife.org/resource/resmgr/
HelpAnimal/uscanadarehabassociations.
pdf
If you don’t get any response, try
contacting each wildlife rehabber
individually from this list the
Humane Society of the United
States compiled:

h t t p s : / / w w w. h u m a n e s o c i e t y. o r g /
resources/how-find-wildlife-rehabilitator
Pick a state, then pick a region,
pick a facility that rehabs the
animals you’re interested in.
Look for people that have a
name or website to their facility
and contact them. I think you’d
have better exposure than you
would with us, who are backyard
rehabilitators working out of our
home.
Leslie Bale

Q

Subject:
opossum

Cold

Hi, I have a question
for you guys. I live in central
Illinois where we experienced
our first big snow of the season
(over a 12 inches). There is an
opossum across the street from
my house in the park just chilling
by the backstop of the baseball
field. It’s been there almost all
day yesterday (all night) and still
there this morning. I went over
to check on it yesterday thinking
it might be stuck but its not. I
brought some food for it (mix of

cat kibble, nuts/berries birdseed, a
couple old apple pieces) and put it
down right next to it and it looks
like he ate it all. He was hungry! I
gave him more last night thinking
maybe that would give him energy
to find a better spot to hang out.
But he is still just huddled up there
this morning. I don’t think he is
injured but he is shivering and not
moving much. From what I’ve read
online sounds like opossums have
it rough in the winter. Is there
anything else I can do? I feel bad
for him but like I said I don’t think
hes injured and hes acting what
I think a opossum should act like
(not weird with rabies) just cold.
I guess it makes me nervous that
he is so out in the open because
there are a lot of dogs that run
around at this park. I’d like to
move him to my yard where I
think he would be a bit safer and
I’d be happy to continue feeding
him. I’m just a little nervous about
moving him, or maybe I shouldn’t
at all. Any advice would be great
I love opossums I think they are
amazing!
Thanks so much
Abby

A

Abby,

Thank you for helping
the opossum. Getting the
opossum hydration is as imperative
in the Winter as in the Summer.
If you have an empty to‑go food
container or frozen food container,
put out some water. Also, if you
have an empty box; 6 pack firelog
size, 12 pack beer or soda size,
if you could place it next to the
opossum, it might crawl into for
more insulation.
Not many wildlife rehabbers have
the resources to send someone out
Continued on page 7
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to check on wildlife.
1. 99% of the time the animal
has moved to another location
2. They have no insurance for
volunteers that are operating
on property other than their
own.
But you might try a nearby small
mammal rehabilitator from this
list:

https://www2.illinois.gov/dnr/
LawEnforcement/Documents/
IllinoisWildliferehabilitationList.pdf
Leslie
Return Comment:
Leslie,
Thank you for the response. Happy
to say that it is MUCH warmer
out today and sunny and looks
like it will be for the next 4 days.
Little guy is still hanging out in
the park still but has moved from
his original spot a bit so hopefully
thats a good sign. I just dropped
off some kitty kibble mixed with
warm water to help hydrate him
a bit. He is eating it now so I am
hoping the warmer weather and
a full tummy will help get him on
his way. I will keep an eye out for
him and will set a box out tonight
if he is still around. Thank you for
caring about this small situation. I
appreciate your response!
Sincerely,
Abby
Return Answer:
Abby,
How clever of you to soak the
kibble in water to facilitate
hydration for the opossum. I was

going to suggest some juicy foods,
but your idea is definitely the best.
I actually have used that method
for hydration on finicky drinkers.
Leslie

Q

Subject: juvenile opossum
Hello,

I live in Southwestern
Ontario Canada. I was out for a
walk in the woods with my dogs
and they sniffed out an opossum.
I think it is a year old. It is warm,
and eyes open and will show
teeth. I carried it back to the
car, and wrapped it in a towel to
bring it home. I’m thinking that
the last few days, extremely cold,
it is probably hungry. It was lying
on it’s back and not moving when
my dog found it. My dogs did not
harm it. It was passive when I
carried it back to my car. I would
like to help it. How can I hydrate
it? What can I give it to eat?
Penny

A

Penny,

Opossums
leave
their
mother at 7” long, nose
to rump, excluding the tail, at
about 5 1/2 months of age. If the
opossum is a year old or 9 or more
inches long, it’s a young adult, on
its own.
That’s not to say that it might
have been affected by the cold
weather and could use some
hydration and help. The best thing
to hydrate with is water. Offer it
water in a shallow dish, or drops
of water from an eye-dropper.
Opossums will ‘play possum’ when
confronted by a predator, like
your dog. It could very well have
fainted on its back and would take
some time to come around.

For food, offer moistened kitten,
cat or dog kibble.
I’m sending you the link to our
brochure on our website. It
contains first aid information
and is in a format that you could
copy and print out as a two-sided
trifold:

https://opossumsocietyus.org/wpcontent/uploads/2020/03/OSUSbrochure-3-13-20.pdf
If the opossum is too small to be
on its own, contact us back and I’ll
search for opossum rehabilitators
in Ontario, Canada from my
NWRA membership directory. If
you need more information about
diet than just the short-term
one listed on the brochure, please
recontact us.
Leslie

Q

Subject: Should I try to
remove an opossum from a
tree?

Message Body: I know this question
is going to sound silly but there is
a small opossum sitting in a small
tree we have in the front yard. It’s
breathing but it hasn’t moved for
the better part of the day as far
as we can tell. It’s on a branch not
more than 6 feet from the ground.
We have opossums everywhere
here and we make sure they’re fed
but they’re always on the ground.
I don’t want to disturb it if it’s ok
but want to help it if it’s stuck.
Any suggestions? Thanks!
Kris

A

Kris,

Opossums are as arboreal as
they are terrestrial. He/she
could very well have found what
Continued on page 8
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it thought was a safe spot to spend the day sleeping.
They instinctually know they are not supposed to be
out and about during the day.
After dusk, it will pick a quiet time to descend the
tree. They are excellent climbers. Don’t worry about
it getting stuck in the tree (unless it happened to get
twine entangled around its leg and then the twine
wound around a twig).

Return Comment,
I can certainly see your concern about picking this
tree to conceal itself during the day. I’m sure this
tree was earmarked as a good daytime hiding spot
much earlier in the year when it was in full foliage.
Leslie

If it’s there tomorrow morning, either take some
binoculars and see if you can tell what’s pinning it,
or call animal control for help.
Leslie
Return Response:
Hi Leslie - thank you so much for your quick and
thoughtful response. As you said, just as the sky was
turning to dusk, the opossum made its way down
the tree and around the house to where we have the
food set out. Here’s a photo of the little guy or girl
in the tree. Thanks again!
Kris

MISC OPOSSUM STUFF
If you wish to be amused, chagrined or perhaps freaked out, watch this music video on how opossums
saved Christmas (thank you to Janet Chaney, I think, for bringing it to my attention).
https://www.youtube.com/watch?v=wTraj_2dMFA
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Betty White holding an opossum from
Facebook 1-22-22, unknown contributor
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THE OPOSSUM SOCIETY OF THE UNITED STATES
WISHES TO THANK OUR CONTRIBUTORS

Guy Smith – Thank You
Chad Knowles
Cynthia Gailey
Susan Lakics
Susan Blenk
Raven Cole
Coalfields & Co. – Let’s
go Fightin’ Possums!
Jesus Alvarez – On
behalf of Melody Claro

Ali Ozgun

Barbara Trevino
Paolo & Debbie
Pedrazzoli
Jeffrey Kingsley
Meredith Gyves
Jeannine Cobb
Alicja Urbaniak
Chad Knowles
Susan Lakics
Janet Varner
Cynthia Gailey

Albert Bricker
Valerie Gillies
Brandie Merucci
Susan Catt
Isabelle Bunten
Ali Ozgun
Barbara Trevino
Steven Theiske
Niels Jorgensen
Louisa Fordyce

Phyllis Hansell
Anne-Marie Schnetzler
Chad Knowles
Cynthia Gailey
Michelle Eisner
Ana Gvilava
Mark Hubenka, twice on
the same day

Ali Ozgun
Barbara Trevino

Without our contributors and those members whose work generates donations to OSUS, we would
not be able to care for as many orphans, save as many injured or reach so many people with our
information on opossums. Good job, and thank you all! Your generosity really makes a difference.

OSUS MEMBERSHIP/RENEWAL FORM
_____ Please find enclosed my tax-deductible donation.
_____ I want to become a member of O.S.U.S.
($30/year U.S., $40/year international)
_____ Please renew my membership of OSUS ($30/year)
(Check one of the above)
Name: _____________________________________________________
Address: ___________________________________________________
Telephone: _________________________________________________

Membership is $30.00 annually.
Please mail check to:

OSUS
P.O. Box 850695
Yukon, OK 73085
Or register via PayPal online at our website:

https://www.OpossumSocietyUS.org

Note: The OSUS membership/email list is never
given out to any other organization. It is used for
official OSUS business only. Your membership
renewal month due is the month you joined.

Email: _____________________________________________________

Here is a fun way to help opossums.
Combine your two favorite hobbies shopping and opossums! Visit our online
gift catalog. Follow the links to some great
shopping sites such as smile.amazon.com
and iGive.com. Buy books, videos, music,
toys, gifts and lots more! Every purchase
you make helps the opossums. OSUS receives a portion of every purchase. So Spend! Spend! Spend! After
all, it is for a good cause! Tell your friends! Remember, you must access smile.amazon.com and iGive.com
from the LINKS on the OSUS webpage in order for us to get credit for your purchase. Do not go directly
to Amazon or iGive.
OSUS
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OPOSSUM NEMATODIASIS, CONTINUED FROM PAGE 1
perforation of the stomach wall occurs.
Ulceration allows opportunistic enteric
bacteria to enter the host’s circulatory
system.
Fibrinous exudate may be present on the
serosal surface as the muscularis extema
is replaced with granulation tissue. The
tissue becomes infiltrated with eosinophils,
neutrophils, fibroblasts, collagen fiber and
nerotic debris.
Microscopic examination of affected
tissue would often reveal eosinophils on
the surface of the ulcer (Fig. lE and F).3
Clinical signs associated with T. turgida
infection include weight loss, anorexia,
profuse black diarrhea (melena),
anemia, poor hair coat, and death.4 A
definitive diagnosis is achieved with fecal
centrifugation floatation analysis. The eggs
of this parasite are 40 to 45 µm in length
and are ovoid shaped with a thick clear
colorless shell that contains a fully formed
larval worm.5 Parasitized animals can shed
a large number of eggs in their feces.

INTESTINAL NEMATODES
Cruzia americana parasitizes the cecum
and large intestine of the opossum.
These intestinal parasites have also been
identified in armadillos, raccoons, and
pigs. It is believed that reptiles may be the
natural host of C. americana.6 The exact
mode of transmission for C. americana
is unknown; however, it is believed to be
direct. First-stage larvae are formed in 7
to 9 days, and the first molt takes place
within 10 days of the eggs being shed in
the feces. In the opossum, ingested eggs
with second-stage larvae are hatched in the
duodenum or upper ileum. After hatching,
the larvae are transported through the
intestines via peristalsis to the cecum. In
the cecum, the larvae undergo 3 molts
to reach the adult stage (Fig. 2A and B);
the adults go on to infect the colon (Fig.
2C). Cruzia americana eggs are typically

10

shed 46 to 48 days after worm maturation
within the intestinal tract.7
Cruzia americana attaches to the wall
of the cecum and lower intestine. This
parasite feeds on the intestinal mucosa,
ingesting blood and absorbing nutrients.
Adult C. americana reside in the ileum
and colon. The pathology associated with
this parasite can be correlated with the
parasite burden. Gross pathologic findings
in an infected animal reveal evidence of
localized hemorrhage and tissue damage
(Fig. 2D). Histopathologic examination
of affected tissues often reveals localized
inflammation and hyperplastic crypts (Fig.
2E and F).
Diarrhea is the only overt clinical sign
reported in animals infected with
C. americana.1 The clinical disease
associated with this parasite is routinely
overshadowed by the pathology caused
by T. turgida. Cruzia americana appears
to interfere with host nutrition and causes
blood loss and anemia.2
Clear 48- to 52-µm x 84- to 100-µm eggs
with fine irregular transverse striations in
a morula or subvermiform stage are shed
in the feces, and C. americana eggs are
typically found in a 4- to 6-celled stage.8

LUNG NEMATODES
Didelphostrongylus hayesi infection occurs
via ingestion of infected gastropods (e.g.,
snails, slugs, and earthworms). The L3
stage of D. hayesi is found in gastropods,
and once consumed by the opossum, it
enters the lymphatic system, blood vessels,
hepatic portal system, and heart before
finally invading the lung parenchyma.
Larvae can also pass through the intestine,
travel through the peritoneum, cross the
diaphragm, and enter directly into the
lungs (Fig. 3A). Once in the lungs, the
fully developed parasite deposits its eggs.
Unlike other lungworms, D. hayesi are

distinguished by ovoviviparity, or the
production of eggs that hatch within
the body of the parent (parasite). In
experimentally infected opossums, the
prepatent period was determined to be
22 days.9 The newly hatched larvae (Ll)
migrate up the trachea, are swallowed by
the host animal, and are then shed in the
feces (Fig. 3B). The L1 stage larvae are
ingested by gastropods and the life cycle
starts anew.10
Opossums develop granulomatous
bronchopneumonia with local
inflammation associated with migrating
or degenerating D. hayesi L3 larva in the
lung parenchyma and airways (verminous
pneumonia). Radiographic images of
infected animals often reveal severe lung
lesions (Fig. 3C). Lungworms cause
secondary bacterial bronchopneumonia,
resulting in further tissue deterioration,
and in severe cases, respiratory distress.
(Fig. 3D and E).2,11 Bacterial pneumonia
is characterized by moderate to severe
smooth muscle airway hyperplasia,
including terminal respiratory bronchioles
and alveolar ducts. Migrating larvae may
cause lesions in the liver, heart, dermis,
and central nervous system.
Both D. hayesi ova and larvae can be
detected in the feces of the affected
opossum.

ROUTINE FECAL SCREENING
Every opossum presenting for veterinary
care should be screened for nematodes. In
the author’s experience, opossums harbor
tremendous parasite burdens. Adult T.
turgida and C. americana were found in
84.4% and 62.5% of sampled opossums,
respectively, whereas ova were present in
opossum feces less frequently at 40% and
35%, respectively. Didelphostrongylus were
found in 79% of opossum feces (Fig. 4AC).12 Fecal centrifugation and Baermann
analysis techniques are recommended for
endoparasite diagnosis and to monitor a
Continued on page 11
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patient’s response to treatment.

death in the nematode.13

TREATMENT

Carefully dosed drugs are added to
palatable foods such as applesauce or
yogurt or administered via a feeding tube.
In severely affected animals, it may be
beneficial to administer the low end of the
dose range to prevent a massive nematode
die-off, which could lead to intestinal
obstruction, esophageal blockage, and/or
suffocation (Fig. 5).

Levamisole was a widely recommended
and an effective therapeutic agent to treat
gastrointestinal nematodes in opossums.
Levamisole currently is difficult to
locate and, if available, is often sold by
unreliable foreign sources. A combination
of ivermectin and fenbendazole is an
effective alternative treatment option, as
these drugs appear to have a synergistic
action.13-16 Fenbendazole disrupts the
metabolic pathways of nematodes, the
therapeutic effects are local, it is minimally
absorbed, and appears extremely safe to
use. The suggested dosage of fenbendazole
for the Virginia opossum is 25 to 50 mg/
kg, and its bioavailability is increased when
administered with food.13
Ivermectin is effective against lung
nematodes and migrating larva.14 The
injectable preparation of ivermectin can
be given orally at a dose of 0.1 to 0.2
mg/kg (100 to 200 mcg/kg). Of orally
administered ivermectin, 95% is absorbed
in the intestinal tract. Ivermectin reaches
migrating larva in the lung tissue and
circulatory system and acts as an inhibitory
neurotransmitter causing paralysis and

The ivermectin/fenbendazole combination
treatment should be administered once
daily for at least 2 weeks or until fecal
sample results are parasite negative.
Efficacy can also be demonstrated
by improved clinical condition (i.e.,
resolution of diarrhea and black tarry
stool or improvement of radiographically
demonstrated lung lesions) and further
confirmed with repeated fecal analysis.

CONCLUSIONS
There is a high probability that every
rescued opossum has internal parasites.
The amount and type of nematodes found
in the Virginia opossum depend on the
age of the animal and on environmental
factors. Three types of nematodes are
found in opossums in Southern California:
the stomach nematode T. turgida,

intestinal nematode C. americana, and
the lung nematode D. hayesi. Nematode
infection of the host animal contributes
to sepsis, compromises overall health,
delays recovery, and often leads to death.
Diagnosis and treatment response is
monitored through fecal diagnostic testing.
A therapeutic combination of ivermectin
and fenbendazole is recommended to treat
gastrointestinal and lung nematodes in
Virginia opossums.
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FIGURE 1. (Page 12) The nematode Turgida turgida in the stomach of an opossum. (A) Large numbers of nematodes in the stomach of an
8-month-old opossum. Larvae and adults feed on stomach contents and attach to the mucosal lining of the organ when not feeding. Larvae
scatter throughout the stomach, but adults often congregate in 1 to 3 groups in the cranial areas. (B) Adult T. turgida attach to the greater
curvature of the stomach. Most worms are found in this location immediately caudal to the fundus. (C) Ulceration caused by T. turgida. Ulcers
always occur at the site of the attachment. The size of the ulcer is related to the number of adult worms present and the length of time the
animals have been infected. Small ulcers, 2 to 3 mm in diameter, are associated with the attachment of only a few adults. Small ulcers extend
superficially into the submucosa. (D) Severe ulceration with mucosal compromise and perforation. Note large ulcers 6 to 15 mm in diameter.
The mucosa and submucosa are destroyed, but some of the muscularis externa remains intact in the region of the ulcer. Large ulcers extend
deep into the submucosa. A thin layer of granulation tissue separates nematodes from the peritoneal cavity. Most of the muscularis externa is
replaced by granulation tissue. (E) Eosinophils, neutrophils, fibroblasts, and collagen fiber material are present at the surface of the ulcer and
are associated with attachment areas (arrows). (F) Multifocal to coalescing, mild to marked, nodular to polypoid gastric mucosal hyperplasia
with nodular to confluent mural lymphocytic, plasmacytic, pyogranulomatous, and eosinophilic and ulcerative gastritis (arrows).
Continued on page 12
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FIGURE 1. See page 11 for caption
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Continued on page 13
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FIGURE 2.
Appearance of Cruzia
americana in the
intestines: (A) both
male and female
immature nematodes
are found in the distal
ileum and cecum,
attached to the mucosa
wall; (B) detached
C. americana enter
the proximal colon,
maturing in the colon;
(C) large numbers of
free-living C. americana
are found in the colon
and produce eggs; (D)
attachment lesions in
the preserved ileum
with evidence of
superficial hemorrhage;
and (E and F)
histopathology sections
of the ileum contain
prominent hyperplasia
of crypt epithelial
cells with adjoined
mild eosinophilic
inflammation from
areas of attachment
(arrows).

Continued on page 14
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OPOSSUM NEMATODIASIS, CONTINUED FROM PAGE 13
FIGURE 3. Didelphostrongylus hayesi. (A) Gross pathologic lesions in the lungs. Lungs at necropsy were moderately firm and failed to collapse when
the thorax was opened. The lung lobes were consolidated and homogeneously gray to red in color. Small white foci approximately 1 mm in diameter
can be seen on the surface. Lungworms produce multifocal, indurated lesions that result in generalized consolidation. (B) Example of D. hayesi
larvae seen at fecal examination using the Baermann detection method. (C) Radiographic
image of an opossum with severe dyspnea muffled heart sounds, and aerophagia associated
with D. hayesi infestation. (D) Histopathologic examination of the lungs reveals several
cross sections of nematodes with lesions featuring hypertrophy of smooth musde,
extensive peribronchiolar adenomatoid hyperplasia of alveolar epithelium, and diffuse
areas of granulomatous interstitial pneumonia (H and E stain). (E) Histopathologic
lung lesions in an affected
opossum. Cross section of
nematodes in an expanded
bronchiole. Intrabronchial and
intrabronchiolar location of D.
hayesi is associated with severe
clinical signs and fatal outcome
(H and E stain).
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Continued on page 15
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FIGURE 4. Appearance of nematode ova on fecal floatation: (A) The larger ova are Cruzia americana and the smaller ova are Turgida turgida;
(B and C) C. americana ova, higher magnification.

FIGURE 5. Adult T. turgida in the host
animal's oral cavity obstructing the airway.

REFERENCES

1.

Nichelason AE, Rejmanek D, Dabritz HA, et al: Evaluation of Cruzia americana, Turgida turgida, and
Didelphostrongylus hayesi infection in the, Virginia opossum (Didelphis virginiana) and risk factors along the,
California coast. J Parasitol 94(5):1166-1168, 2008

2.

Comer JA, Davidson WR, Prestwood AK, et al: An update on the, distribution of Parelaphostrongylus tenuis in the southeastern United States. J Wildl Dis 27(2): 348354, 1991

3.

Gray JB, Anderson RC: Observations on Turgida turgida. J Wildl Dis 18(3):279-285, 1982

4.

Potkay S: Diseases of marsupials, in Hunsaker D (ed):The Biology of Marsupials. San Francisco, CA, Academic Press, pp 446-450, 1977

5.

Martin DS: National Chief of Parasitology: IDEXX Reference Laboratories Ltd. ON, Canada, Markham. Personal communication. Accessed Jan 2012

6.

Bartholomew AR, Crites JL: On the occurrence of the nematode Cruzia americana in a raccoon. Ohio J Sci 65(4): 219, 1965

7.

Crites JL: The chemistry of the membranes of the egg envelope of Cruzia americana. Ohio J Sci 58(6):343, 1958

8.

Bowman DD: Companion Animal and Exotic Animal Parasitology. Ithaca, New York, MS, 2007

9.

Prestwood AK: Didelphostrongylus hayesi gen. et sp. n. (Metastrogyloidea: Filaroididae) from the opossum, Didelphis marsupialis. J Parasitol 62(2):272-275, 1976

10.

Kahn CM: Respiratory system, in Kahn CM (ed): The Merck Veterinary Manual (ed 9). Whitehouse Station, NJ, Merck and Aventis Company, pp 1181-1186, 2005

11.

Baker DG, Cook LF, Johnson DM, et al: Prevalence, acquisition, and treatment of Didelphostrongylus hayesi infection in opossums. J Zoo Wildl Med 26(3):403-408, 1995

12.

Lamberski N, Reader JR, Cook LF, et al: A retrospective study of 11 cases of lungworrn (Didelphostrongylus hayesi) infection in opossums (Didelphis virginiana). J Zoo
Wildl Med 33(2):151-156, 2002

13.

Plumb DC: Plumb's Veterinary Drug Handbook (ed5). Ames, IA, Blackwell, Publishing, 2005

14.

Evinger N, Kazacos KR, Cantwell HD: Ivermectin for treatment of nasal capillariasis in a dog. J Am Vet Med Assoc 186(2):174-175, 1985

15.

Beach MJ, Arana BM: Effectiveness of combined albendazole and ivermectin, treatment for intestinal worm infections. Centers for Disease Control and Prevention (CDC).
http://CinicalTrials.gov/ct/show/NCT00207753, accessed September 13, 2005

16.

Cernea LC, Cernea M, Ognean L, et al: The efficacy of macrocyclic lactone and benzimidazoles combination in equine strongylidosis. http://www.usamvcluj.ro/cercetare/
rezistenta_helmintoze, accessed October 2012

Reprinted with permission from Kenneth Jones, DVM
OSUS

15

Winter 2022 | www.opossumsocietyus.org

Opossum Society of the United States
P.O. Box 850695
Yukon, OK 73085
Join OSUS and receive ...
Phone Calls and Emails:
It is up to the individual
Board Members whether
they return telephone
calls and emails.

•
•
•
•

Quarterly Issues of ‘Possum Prints.
Updated diet/development/medical sheets.
Orphan/Injured care information.
A warm, fuzzy feeling!

Queries to the OSUS
website are answered
as soon as time and
resources permit.
Members in good
standing (current) can log
onto the OSUS website,
scroll all the way to the
bottom of the page,
click on Site Map on the
bottom right and enter
the portion of their email
before the “@” symbol as a
username (unless you’ve
changed it) and assigned
password (you can change
your password, if you’ve
forgotten it) to log onto
the Members Only section
of the website where
archived newsletters and
other information and
videos are accessible.
Please take the time to email us any email change,
including your name for cross-reference so you do
not miss out on any issues of ‘Possum Prints’

2022 UPCOMING EVENTS
March 12-13

IWRC Basic Wildlife

Eaton Rapids, MI

March 14-21

IWRC Basic Wildlife Online

Pacific Time Zone (North America)

April 4-11

IWRC Basic Wildlife Online

Eastern Time Zone (North America)

April 10-17

IWRC Basic Wildlife Online

Central Time Zone (North America)

April 16-17

IWRC Basic Wildlife

Cape Neddick, ME

April 25 – May 2, 2022

IWRC Basic Wildlife Online

Mountain Time Zone (North America)
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