BVD VIRUS AND ALPACAS-THE DETECTIVE STORY

By: Nancy Carr, MD

This is the detective story about the discoveag B\VD (bovine viral diarrhea)
virus, originally thought to be an insignificanioptem for camelids, does indeed cause
illness and abortions in alpacas, and that it ¢sm @use the persistently infected (PI)
state in alpacas. This has fairly far reachingseguences for alpaca farming. For
detailed information on BVD virus itself, pleasedhe accompanying article. Like any
detective story, my narrative is long and detail@éso like a detective story, looking
back, the solution looks fairly clear; working fawd from the beginning it was not clear
at all.

The story starts in December 2003. | have a heagproximately 50 alpacas, and
there are three barns. In the first barn thereras® separate areas; the groupings at that
time were: East section: moms and their cria bloah year; West section: maiden
females, born in 2001 and 2002; South section: ganales born in 2002. There is a
solid partition between the East and West sectiamnd,only fence line contact for
animals in the east and south sections. Adult snale in the second barn. The third barn
is for the quarantine area (primarily for alpadzest have come for breeding) and is not
used in the winter.

In December 2003 in the West section there weneeel maiden females (Elena,
Mandy, Abela, Tillie, Madison, Mikayla, and Gabl&lall born in 2002, and Harley,
Savanna Dawn, and Merienda all born in 2001, arldsteewho was four years old).
Harley and Merienda had been bred in June, andaEMandy, Tillie, Abela and
Mikayla had been bred in October. In the Southiset¢here were 6 young males:
Timoteo, Jupiter, Vaquero, Photon, Dirk, and Cosranging in age from 14 — 19
months.

On December 1, I noted in my farm record book Elaha in the West section, an
18 month old female who had been bred October 8,lyag around more than usual
and not as interested in eating her pellet food $tipplement designed to deliver the
necessary minerals and vitamins). Her temperatasenormal at 38.3 C. After that, she
persisted in not being as interested in her pi&led (and this could have been
overlooked in a different setting, as my alpacasfad their supplement in individual
bowls and under supervision to prevent the fagredtom stealing from the slow eaters)
but she seemed normal otherwise - eating hay amdaily active. On Saturday
December 13 she was even less interested in Het foeld but was still eating hay; it
looked as if her mouth was uncomfortable when sae @ating the pellets. Her jaw felt
normal and | couldn’t see any abnormality in hewthgbut | started her on the antibiotic
Excenel in case this was a manifestation of a dlabcess. | had the vet out on Monday
morning December 15 to examine her and do blood watuding liver function tests.
Of course Elena looked quite perky when the vethese, and | remember saying to the
vet that she would just have to believe me thatwas a profound change for this alpaca.



There were no abnormalities noted on physical exacluding her mouth. Elena
was eating hay in the morning, but was lying aroomate than usual and did not eat hay
in the evening. She had Ivomec, and was startexh@prazole to cover the possibility
of an ulcer. The next day, December 16, shendiceven get up at feeding time. |
started syringing in pureed pellet food and liquids

Blood test reports arrived back later that demfortunately there were no normal
values given with the results, and lab values ina@ia are reported in S.1. units (e,g
mmoles per litre) as opposed to what are callegdeational units (e.g. mg. per deciliter)
used in the United States. My vet faxed the |ailtdo me. | had to use the conversion
charts inMedicine and Surgery of South American Camelids to convert the values to
conventional units so that | could compare thenmwhie normal values given in that
book and in Dr. Norm Evan¥eterinary Lama Field Manual. There were some
abnormal results: there were elevated liver enzy@es AST 877 with a normal up to
250), low protein, low albumin, and low plateletBhis looked like possible hepatic
lipidosis (also known as fatty liver). | quicklgad up as much as | could on hepatic
lipidosis, and then started syringing in glucose alectrolyte solution, continued the
omeprazole, added Sulcrate and switched the attibooSeptra. Despite all that, she
had a very rapid downhill course, and died latat #vening with her head in my
husband’s lap and me by her side.

An autopsy was done the next day and it showedtltelpidosis. Now for a
quick aside about hepatic lipidosis. The simpdifexplanation is that when caloric needs
are not being met, either by poor quality or qugraf feed, and/or increased needs, such
as lactation, or under the influence of stresshthidyy mobilizes fat from fat stores and it
goes to the liver. In humans, the liver would cenhthe fat to glucose and the glucose
would be used by the body as a source of enemgorhe animals, such as alpacas and
cats, the fat stays in the liver, and the depasiibfat in the liver cells impairs liver
function and leads to liver failure. It is oftesgiraling downhill course because as the
liver function becomes impaired, the appetite deses so there is even less food intake.
In alpacas, stress and poor nutrition are congidine prime causes of hepatic lipidosis.
It was no consolation to read that well run alpiacens could lose animals to hepatic
lipidosis. It just didn't make sense. There hadrbabsolutely no stressors. My hay had
been tested: 12% protein and 58 % TDN, and theseunbmited hay put out. All the
females receive 200 grams twice a day (total ofgi@dns — almost a pound) of a
specially formulated pellet ration to provide th&®lenium and other vitamins and
minerals, and the extra calories they need in oldr winters. All these alpacas were in
good body condition (body scoring). None of thesmg mothers, who would have the
highest caloric needs, in the East section of Hra were affected - they received
identical hay and pellets. | thought it more likétat whatever had made Elena reluctant
to eat her pellets had resulted in decreased feakle and that had set off the chain of
metabolic events resulting in hepatic lipidosis.

Then on December 23, two more females from thet\8&xtion, Merienda (two
and a half years old, five and a half months pragrend Mandy (eighteen months old,
two months pregnant) were both not eating theiepelith much enthusiasm - it really



looked as if their mouths were uncomfortable. Mws the same presenting symptom as
Elena. | immediately had the vet out to do bloaatky The vet had suggested that
Elena’s reluctance to eat food at the beginningesfillness was a manifestation of liver
problems. | thought it more likely to be the othexy around: that the reluctance to eat
pellets came first (from some other cause) anddbkelting decreased feed intake caused
the hepatic lipidosis. The vet was unable to dadbad sample from Merienda. Mandy’s
blood tests, including liver enzymes, were all nakrother than an elevated haptoglobin
value in keeping with an inflammatory (which woumdlude infectious) process. |
therefore thought this confirmed that Elena’s, Mdgadnd Merienda’s reluctance to eat
pellets was not from liver problems (early hepégixlosis), as the liver enzymes would
have been elevated in Mandy at this stage if tlesevthe case. | thought Elena’s hepatic
lipidosis was a result of her decreased feed infieie whatever had made her
uncomfortable or reluctant to eat the pellets,Had no idea what was causing that. | put
both Merienda and Mandy on omeprazole for a wedkh@asget said sometimes not eating
supplements may be a manifestation of an ulcerthdleof them ever looked or behaved
unwell; they had normal activity and were eating,fend they were eating their pellets
normally in a few days.

On December 24 in the evening another alpacaeiW\tast section, Tillie
(seventeen months old, bred October 6) did noaegapellets, stayed lying down and
would not eat hay. Her temperature was 39.2 celgust borderline). Since | was
worried that her not eating would result in hephgidlosis, | started glucose and
electrolyte solution by syringe — by providing aas that way, it should stop the body
from thinking it had to mobilize fat reserves. Fafie next morning (this was one of the
worst Christmases on record) | started Septralfiatit), omeprazole and Fastrack and
continued syringing in the glucose and electrolyteiealized my intervention with Elena
had been too little and too late, and | vowed 1beTi would not let her die. | did not see
her eating any hay, and mostly she stayed lyingnddwe next day she started eating
hay. By December 27 she was eating well and sisectvawing her cud for the first time
since becoming unwell. She was back to normal égenber 29.

On December 27 another alpaca in the West sediogia (seventeen months
old, bred October 13) was having trouble eatingpedliets and she was lying around
more than usual in the morning. | started hermegmrazole. She looked a little brighter
the next day but was still eating pellets slowlBy December 29 in the evening she was
eating normally.

In the week after this, two more females in thest\section, Gabriella (twenty
months old, not pregnant) and Madison (fifteen rmermld, not pregnant) both had
several days of not eating pellets normally andh lapipeared to have increased redness at
the corners of their mouths — no sores, no blistersilcers, nothing apparent inside their
mouths, just a bit of redness at the corners ofrtbath. | did not put them on any
medication and they were back to normal in a fewsda

At the end of December the six young males froem3buth section were moved
to the adult male barn. On January 8, Jupiternea®ating pellets normally. The next



day he wouldn’t eat any pellets and was not chewiagud, so | put him on glucose and
electrolytes, septra, omeprazole, and fastrackydsecud chewing by January 11 but was
still having difficulty eating pellets. The corsesf his mouth looked red. He ate better
on January 12, and on the 14th the medication teapped and he seemed normal.

On January 9 Dirk was eating his pellets but wawdtleat hay; he looked
somewhat unwell and was shivering (by then we vaexeng a cold spell with
temperatures at -20 Celsius). He had been chaskeddalen a lot by the older boys and |
think this stress may have compounded his ilinaggiter, Dirk and two of the other
young males were put in a separate area withoaacbwith the adult males. Dirk
continued to eat his pellets fairly normally butsagating very little hay, lying around
more than usual, and not cud chewing. His tempegain January 9 was 38.4 C. | gave
him glucose and electrolyte solution, Septra andmazole. By January 11 he was
eating hay well; by January 13 he was cud chevand,| stopped the medications on the
14th.

None of the alpacas had diarrhea. Elena, G#grMhadison, Jupiter and Dirk all
had a few small patches of fleece that came diieaimmediate time of illness or shortly
after, and in the case of Dirk it continued fores@l months. There were no bald
patches, but there would be very obvious tuftdesde sticking out, or that had fallen
out.

There were no other alpacas with these symptdrosuld not figure out what
was causing this. All groupings received identltay, water and pelletized supplement.
| sent off their water for ‘livestock suitabilitgnd coliform /E.coli testing and the tests
came back normal; the pellet feed was tested andrihlysis confirmed the proper
ingredients.

To say that this was a stressful time would bast understatement. | racked my
brain about what was different about the West anatfSsections that it was only alpacas
there that had been unwell and not any in the &atton or from the adult males’ barn.
The only thing | came up with was that there wemas pigeons in the overhangs off the
West and South sections. | wondered if they wargying some disease. My husband
Paul and | became experts at netting pigeons; antild@came an expert at chopping off
their heads. All the pigeons were dispatched edfoemne pigeon that | took in to the
vet's office and asked that it be sent for testihgp signs of any disease were found in it.

In late December our friend Grant, whose son radarg farm in the area,
dropped by for a visit. When he heard of our wieesaid that his son had told him of a
bad outbreak of a virus causing illness and deadaitle. He found out for me this was
called BVD 2. | read up on BVD, bovine viral diaea, but it didn’t seem applicable; the
illness described in cattle was fever, dischargefthe nose and eyes, erosions in the
mouth, and diarrhea; its major impact in cattlarsee to be the abortions it caused.
What few reports there were about alpacas or llaandsBVD implied it was not much
of a problem at all; one web site even said howelaus it was that alpacas never got
BVD. One study with llamas and BVD concluded tteahas could be infected with



BVD but had few or no clinical signs. Also, theegemed no way that BVD could have
come to my farm. The closest cattle are a mileyawdnere had been no cattle on our
farm for several years. Visitors are asked if thaye been on other farms and if so, are
given foot wear from here — the only possibilitywabe cattle manure on the vet's
boots if the vet had not cleaned his/her bootse Viét office said they had not heard of
any BVD outbreaks in their practice. It was amrrasting disease that | had never heard
of before, but it didn’t seem to have any relationthe problems on our farm.

Jupiter and Dirk were the last two alpacas thaeaped unwell. The final tally
was: one death, three alpacas with severe enoungptesns that | put them on ‘shotgun
therapy’ (cover everything) and they recovered, farelalpacas with mild symptoms
(looking like they had a sore mouth) that recovemedheir own. | don’t think the
omeprazole, a drug for ulcers, had anything to db their rapid recovery as some got
better without it, and of those on it, none relapaden | stopped it after a short length of
time. The whole picture fit with some infectiousese: primarily one age group
affected, and the whole spectrum of severity frahunwell, to mildly unwell, to quite
unwell, and one death. However | could not fingl diness described that fit the
symptoms. It was a mystery, and it had been atimigte, but | was thankful it was
finally over.

In the East section with mothers and cria weresiding female for breeding,
whom | will call VF, and her chronically unwell neatria whom I will call MC. They
arrived here September 21, 2003 and were put iquhaeantine area by themselves
(separate barn and pasture). MC had been bornathex farm, Farm B, on June 13,
2003, and had only weighed 9 pounds at full teranvery low birth weight. Records
from Farm B showed he had done fairly well, wittodaveight gain, until early August
when he developed pneumonia and diarrhea. Herea®tl with antibiotics, had
panacur and was on amprolium after a diagnosisadidia. He had not had solid
manure or any weight gain for the month prior tovamg here; his weight on arrival here
was 25 pounds. His fecal sample still showed abaciln the quarantine area | use a
separate pair of boots and a separate shovel d@ebhg manure — these are used only in
the quarantine area. Since | knew MC had coctidias even more obsessive — |
removed his manure with disposable gloves rattar #imearing it around with the
shovel, and poured liquid bleach where it had bddawas treated for the coccidia; his
stool became normal within a few days of arrivimgehand he started to gain weight. |
remarked to anyone who would listen about the wodehaving lots of fresh
uncontaminated, not overgrazed, pasture. VF andoM@ received a course of Panacur
because VF’s fecal sample had shown tapeworm. ®épeal samples were normal. VF
and MC were to stay for an extended period of tithey would have to be integrated
with my herd at some point for over the winterflsey were put in the East Section with
the adult females and cria on October 8. | hadlddaup inMedicine and Surgery of
South American Camelids to see if there was any infectious disease thatitih MC’s
‘unthriftiness’ (as the vets call it) but couldfittd anything, so assumed it was safe to
put him in with the other alpacas. MC never labkatally healthy. He had very slow
weight gain, and a runny nose off and on; he didfign play with the other cria. | had
never had a poor doing cria, but had heard of ddrens that had. 1 still hoped that with



good care and proper nutrition he would eventuadlgome normal. Starting in
November, he had recurrent courses of antibioBep{ra or Excenel) for pneumonia. He
finished a course of Septra on January 30, butithéad some nasal discharge and was
not eating normally. He was put on Baytril, anotaetibiotic, on February 5 for ten days
and seemed somewhat better; at that time he wegh@dunds (many of my cria are
that weight by 4 weeks of age, and he was almosbi@&hs old). His stool became softer;
testing was normal. He developed watery diarrhed,despite supportive treatment died
suddenly on February 28. When | notified the owradrhis death, which really was not
unexpected, | forgot to ask if they wanted an asyogSince it was a warm Saturday and
it seemed unlikely the owners would want to payaierautopsy on what had been a
chronically poor doing cria (that they had alreaggnt a lot of money on) and there was
the problem of what to do with the body until Mogdhe was buried. | later confirmed
with the owners that that was fine. His motherh&s always looked healthy. There was
no direct contact between VF and MC and the alpactee West or South sections.
None of the adult females and cria in the Easi@e¢that VF and MC were with) ever
appeared unwell then or since.

No other new alpacas had joined my herd in 20Q2068. One female who came
for breeding and her cria were in the West seatidhe spring and early summer of
2003, after being in the quarantine area for a veedwo and having normal fecal tests.
The other alpacas that came for breeding in 2008 wethe quarantine area the whole
time and never with my herd. The last of theseAefyust 21 and the quarantine area
was cleaned and not used until VF and MC arrivaquie3sber 21.

After MC’s death | mulled over what could have héiee diagnosis for this
chronically unwell cria. | had ‘bought into’ themcept of unexplained poor doing cria; |
had never had one, but | had heard of others wbo ham a family doctor; in humans
you would never say “That child died because heavasor-doer” — there is always a
diagnosis. There just had to be a diagnosis for MEcourse | do realize it's the
economic considerations that preclude all theriggth come up with a diagnosis in
animals. | read up on a lot of illnesses, rememthepmething from my reading on BVD
and looked again at that information, and spedifiabout persistently infected (PI)
calves. These are the calves that were expogbd BVD virus as fetuses (their mother
was clinically or sub-clinically infected) duringe crucial stage of gestation,
approximately 40 to 120 days, when they did nobgedze the virus as foreign. They
never mount an immune response to the virus, atheyf don’t abort they end up as
permanent carriers. After being born, they shecehqugantities of virus in every secretion
(saliva, tears, nasal discharge, urine, and fabesj)est of their lives, and are the major
source of the spread of BVD in cattle. AlthougimsoPI calves are normal, many are
poor-doers — low birth weight, poor weight gaingadhey have repeated infections such
as pneumonia; the majority are dead before oneofeage. This was the exact picture of
MC. There is also something called mucosal disedtseBVD — this occurs only in Pl
animals and is the result of superinfection witheatigenically similar strain of BVD,
usually from mutation of the strain the animal athg has and it results in severe
diarrhea, and invariably death. MC had died aitéairly sudden onset of diarrhea.
There did seem to be striking similarities betwb#D and a typical PI calf; however |



decided it was still pretty far-fetched, especialdyno alpacas in the East section of the
barn with him had been unwell, and also, camelids\weren’t supposed to be affected
by BVD. VF had been on four different farms durlmgyr pregnancy with MC. |
contacted the farm where VF had spent most of regrancy and asked if they knew
anything about her background that would have teduh her producing such a low
birth weight and poor doing cria, They thought &satikely just stress from VF being
moved around a lot during her pregnancy. | figutéaever know what had been MC'’s
underlying problem.

Then, on March 29, 2004, Mandy aborted at five ahalf months gestation; she
did not appear unwell. She was the alpaca whdiaddwo days of not eating her pellets
normally in late December and had had normal bleodk. | thought about BVD again
and its association with abortions, including aiooit that can occur months after the
initial infection, and figured | had nothing to by asking for the fetus to be tested for
this. After all, the vet’s office probably alreathought | was a little nuts for bringing in
that pigeon for testing. The preliminary reporbwied no significant lesions in the lungs,
heart, liver, kidney or placenta, and came witloment that the pathologist could not
find any references on BVD or other viral abortiomglpacas, and that alpacas seem to
be quite resistant to viral diseases. Immunohistoustry testing for BVD took longer,
and it was positive: it showed staining for BVDiget in lung, kidney and heart. The
comment on this report was that this was a veerasting case. Then virus isolation
(the gold standard test for BVD) was done and & pasitive from a skin sample.

It took a while for the whole significance of thgsink in. It now seemed very
likely that the illnesses in December had been fB\D. However | still had no idea
how BVD had arrived on my farm. | spoke with Grarston, the dairy farmer who had
mentioned about BVD. He told me it had only berrooe farm that he knew of, and
that farm was close to him; that would be approxetya20 - 25 km. from me. The vet
involved was not from the vet clinic that | usehefe was no connection between that
farm and mine in any way. Also that was BVD2 angdaborted fetus had BVD1 — these
are two quite different strains of the virus —Isattcase had nothing to do with the BVD
on my farm. | spoke with a dairy farmer who ipegximately two km. from me and he
said he was not aware of any problems in the #éinedast outbreak he had had was over
five years ago. Although it was thinking about M@d what could have been wrong
with him that had brought BVD to mind, | didn’t ttk | could seriously consider MC as a
Pl animal — alpacas just weren't supposed to kectdtl by BVD (although it appeared |
had just proved that wrong) and no alpacas in withhhad been ill. | had uncharitable
thoughts about whether one of my vets could haaekéd the virus in on manure
contaminated boots. At one point | was convint¢ed tvould have to be the only way
BVD had come to my farm. The only problem was tredtvisits and the start of Elena’s
illness didn't fit in regards to the incubation jer of BVD, and the vets had not even
been in the west section of the barn.

All this testing had taken quite a length of tirtevas now May and | had been
spit testing any of the females who had been breld fall and didn’t look obviously



pregnant (spit testing had stopped for the wintéMovember). Spit testing showed that
Abela and Tillie from the west section were no lengregnant. Abela had been mildly
unwell and Tillie had been quite unwell in Decembirooked as if BVD had caused

not only Mandy'’s abortion, but these early pregiydonsses as well. The only alpaca in
the west section that had been at two months gastatDecember and was still
pregnant was Mikayla. In the east section. lamlyeknew that Velvet wasn't pregnant
after a breeding late in the fall. But Misty, whad been bred on October 10, was no
longer pregnant. She had passed her spit teststilfner last one on November 10 and
it was very unusual for her not to maintain a peewy; of her preceding six pregnancies,
only once had she come open after passing the e wark.

Shearing of all the alpacas was completed bytting week of May, 2004.
Stress breaks in fleece are well known in fleeaibg animals that have been subjected
to stress such as iliness, high fever, or malnoitrit When pulling on a sample of fleece
by holding at the cut end in one hand and thertgia the other hand, the fleece will
break at the level in its growth where the stressioed. Severe stress breaks (fleece
easily broken) were visible in Tillie, Jupiter, aDdk — the alpacas who had beenill
enough that | thought they required the whole gashtrteatment. In fact, just looking at
a sample of their fleece you could see where thakowould be — there was a broader
wave of crimp there. Stress breaks were also evideAbela, Gabriella, Madison, and
Mandy; these four had had mild symptoms that hagthonly about two days, and
Mandy was the one who had aborted. But there alsestress breaks in the fleece of
Mikayla (from the West section), and Timoteo, Pimptdaquero and Cosmo (young
males who had been in the South section). Nomieesk five had shown any signs of
being unwell. Every alpaca born in 2002 had a stbesak in its fleece. Merienda, born
in 2001, who had had several days of not eatinigigabtormally in December, did not
have any stress breaks in her fleece, and neitti€Caleste, Harley, or Savanna Dawn
who were also in the West section. VF, the mothiéMC, did not have any stress
breaks in her fleece, and in a cursory check ofestieeces from alpacas in the East
section and the adult males no others with stresskis were found. | have had very little
illness in my herd in order to compare other fledoealpacas that may have been
subjected to stress or illness. Savanna Dawn, ibd@fA01 and in the West section, had
had a uterine infection in the summer of 2003; s had several uterine lavages and
courses of antibiotics. She had no stress bredhsrifleece. In April 2003, Mikayla as
a 7 month old had had an episode of lethargy, dsexkappetite and a fever of 40.1
Celsius. She was put on antibiotics empiricallgt anproved quickly. She was sheared
a month after that, and when | examined her flsareple that | had kept from that
shearing (of May 2003) there were no stress brigeaits She had quite a long staple
length, and | think even though there was only atmdetween iliness and shearing,
meaning that the stress break would be quite ¢todee cut end, if there was a stress
break it would be detected. | found it amazing B8¥D virus had been a severe enough
assault on the alpacas to cause a stress-breadiriléece, but that in some of them they
had never even appeared unwell. It was also amazat Mikayla did not have a stress
break in her 2003 fleece even though she had hagiande of being obviously unwell
and febrile with some iliness, and yet she hadesstbreak in her 2004 fleece from what
must have been a subclinical BVD infection. Thaswquite the virus.



When the BVD virus isolation test had come bacsitpee, the pathologist had
discussed with my vet about getting a BVD antibtelt done on Mandy, the alpaca who
had aborted. In the spirit of scientific enquirgdcided to get antibody tests done on a
number of animals. Having antibodies does not ntleanthe animal is unwell or
contagious — it shows that the animal was expasdkt virus at some time in the past
and mounted an immune response — this could bedrolmical infection (appeared
unwell) or a subclinical infection (never appeaveavell) or from immunization. For
example, most of us have antibodies to chickenpegause we had that illness as
children. It appeared there must have been atdease subclinical infections, based on
the fleece stress breaks, but | still expecteddbalts would show that BVD had been
confined to the West and South sections of the.bBsnnow, | was concerned about
Mikayla’s fetus. She was the only alpaca in thes¥ection that had been in early
gestation at the time of the illnesses in Decerabdrthat was still pregnant. Mandy,
Tillie and Abela had aborted or had early pregndaosges; Harley and Merienda were
much further along in their pregnancies. Mikaydal lbeen bred on October 14, 2003, so
if she had been infected with BVD in December theoelld be real risk of having a PI
cria, if that could happen in alpacas. The Inteomal Camelid Institute had no
information on BVD and camelids. | contemplatedréibg Mikayla. | had met Dr.
Patrick Long, co-author dflama and Alpaca Neonatal Care, and contacted him for
advice on what drug and dose to use; he kindlyvgutn touch with Dr. Mattson, a BVD
expert at Oregon State University. Dr. Mattson sdtidough it was theoretically possible
for there to be such a thing as a Pl camelid, berad me he had tested hundreds of
samples from llamas and alpacas and had never fn@icgnimal, and advised me not to
abort her.

The antibody tests came back. The lab had firstan ELISA test on all the
samples checking for the virus itself — these vediraegative, meaning there were no
acute or Pl infections (not that | had expectedeheould be). From the West section, |
had tested Tillie, Abela, Mandy, Merienda, SavabDaan, Harley, Celeste and Mikayla;
all of them had antibodies to BVD1. From the easition | had tested VF (I was starting
to be more suspicious that her son MC might haea I5d), Velvet, and Shawnee — VF
and Velvet both had antibodies; there had not e@eugh blood from Shawnee’s sample
to do the test. From the young males who had bretdre South section | had tested
Dirk, who had been unwell, and Cosmo who had nehhewell. Surprisingly, Dirk did
not have a detectable antibody level, but Cosmo tab believe that Dirk, who had
been quite ill in early January, must have had ®BMection. He was the young male
who had been very stressed by the older malesladteg moved to their barn, before |
separated him and some of the other young malesgauin. It certainly made me
wonder about the effects of stress and the abdityount an effective immune response.
From the adult males in their separate barn, éteBtano, and as expected he did not
have antibodies. Merienda, Cosmo, and VF tiedch&ming the highest titre of antibodies
(1:1536).

So, this meant that the females in the West witegpmptoms and without stress
breaks in their fleece had also been infected BAID; in fact it seemed likely that all



the alpacas in the West and South sections hadibkseted (and of course, other than
Elena, had recovered). | was still concernedMhikayla could have a Pl cria, even
though there was not supposed to be such a tl8hg.had definitely had a subclinical
infection as confirmed by the antibody testing, atsdb by now she was due in a little
more than three months, and her pregnant abdormdemotliook as big as it should for
her gestation, suggesting an abnormally small fetM&C, whom | was suspecting more
and more may have been PI, had been quite a lalwweaight. Only when | found out
there were some risks to causing an abortion d&tide not to go through with it.

However, even more unsettling than finding oat il the animals in the west
and south had been infected was finding that afpercthe East section also had
antibodies, despite no signs of illness there.cWid have been positive as the mother
of MC if he was PI, but Velvet was positive aldayot out all the fleeces from shearing
from all the alpacas from the East section, andli every one for stress breaks. |
actually hoped that | would find some breaks, st By measuring where the break was |
might have an idea of when BVD was in the Easti@ectThere were no stress breaks in
the fleeces from the adult females. There wereras@ in the adult males from the other
barn. The ten cria fleeces were harder to ass#sswispy friable tips would break off; |
checked cria fleece samples from other years dadvids the same case. However, there
were three that had an additional break furtherrdfram the tips. The crias’ dates of
birth ranged from June 1 to October 28, so if sofitbe younger ones also had stress
breaks they may have coincided with the friablebtipaks. There was no way of figuring
out from these cria fleeces, from cria with a widege of birth dates, when they had had
their subclinical infection with BVD. Since it ppared that alpacas in the east had been
subclinically infected with BVD, | now had to worgbout all the pregnant females who
had been in that section and whether they woule IRd\cria, even though there was not
supposed to be such a thing. | decided to have mrutibody testing done on alpacas that
had been in the East section. | tested Tulia aevbhNa, two of the cria who had been
born in 2003 and therefore would have been in elyge contact with MC, while eating
their pellets together, and two more adult femaleani and Snow White. All of them
had antibodies to BVD. All the cria born so fa2@04 were checked for the virus (a
different test — the PCR test) to make sure theygwet Pl — all of them were negative.

Danae and another female, Teaya, and their cdadfiamy farm for their new
home on November 22, 2003, at least a week befereatbad shown the first sign of
being unwell. Danae had delivered on October 832Been bred on October 23, and
aborted at her new home on May 16, 2004, a day stftearing. The fetus was not sent
for testing. At that point the owners were unswactly which alpaca had aborted, and
even if it was known for sure it was Danae, theas wo reason at that point to suspect
she had been exposed to BVD — the antibody testsisf that BVD had been in the
East section of my barn, where Danae had beenégtong to her new home, had not
yet been done. Danae had returned to my farnmetbreeding after her abortion. | had
her antibody level done and it was positive - tighést titre (1:3072) of any done. Danae
had left the farm November 22, and Elena’s firghf illness was noted down on
December 1, so Danae’s positive antibody test stidhat BVD had been active in the
east section (subclinically) prior to Elena’s fisginptoms. | asked Teaya’s and Danae’s



new owners to test Teaya’s 2004 cria, born at titeag May, for the virus to make sure
he was not PI; he was negative. They also hab@itests done on three alpacas that
had been in close contact with Danae, Teaya amd20@3 cria soon after their arrival
there in November 2003, to make sure the new dsrivare not acutely infected with
BVD at the time of their arrival and infecting aalpacas at their new home — those tests
were negative. Two other females and their crialatiany farm for their new home in
early September, prior to VF and MC arriving; | etk of those females tested for BVD
antibodies and that test was negative. | tookdkavidence that BVD had not appeared
on my farm until after their departure

I now had enough evidence to start to suspect M&Rl alpaca since it appeared
likely all alpacas in the East section had beerlsbally infected. The background on
VF was that she was bred on July 4, 2002. Shestilaat her farm of origin, Farm E, in
Alberta, until some time early in August 2002. S¥es then at Farm D in Alberta for a
few weeks as a drop off and pick up spot, and weher new home, Farm C, in Alberta
at the end of August 2002. She stayed there latéilMarch 2003 when she traveled to
Ontario to Farm B where she was consigned to aiaion-auction. The new owners, who
bought her at the auction, decided to have heragt&arm B. MC was born on June 13,
2003; he and VF stayed at Farm B until they canmaytdarm in September 2003 for VF
to be bred. If he had been PI then | expected surtiee alpacas at Farm B may have
been unwell after his birth, or there may have kedmartions, or at least there would be
some alpacas with antibodies to BVD. | emailed#Br, explained the whole situation,
asked if they had had any problems, and aske@yfwould agree to have some antibody
tests done if | paid for them. The only two praghalpacas that may have been in the
same enclosure as MC, or may have been moved iout@his birth, had delivered in
October 2003; MC had been there from his birthuimeJuntil September, so those two
would have been fairly far along in their pregnasaiuring that time. Remember that VF
is not in any way contagious; she is not PI, artilfed the ELISA test that proved that —
it would only be after MC was born that there wobidthe possibility of BVD infections
if he were PIl. Farm B reported that one alpaca dsbbeen in with VF and MC had
been lying around more than usual at the end &, Jalmout two weeks after MC'’s birth,
but that was just noted for one day. They thodigey should pay for the antibody tests;
| thought | should pay (this is Canada for you8ubgested that if the tests were
negative, | should definitely pay for the testirsgitawould confirm this was a hare
brained idea of mine. Farm B had antibody testimigedon three alpacas, two of whom
had been in with MC, and one who had not. Thew#o had been in with MC had
antibodies to BVD and the one who had not beenitin hm was negative. One of the
ones who had antibodies was the alpaca that hadlyieg around more than usual at the
end of June — that was likely her manifestatioB\dD infection.

Since VF and MC were in my quarantine area hena their arrival on September 21
until being put in the East section on Octobet Bjas not possible that one or both of
them had spread BVD to my herd as acutely infeatechals (having just contracted it at
Farm B) - they wouldn’t be shedding the virus tloaig as acutely infected animals. It
was really starting to look as if MC could have meeP| alpaca.



Of course now Farm B had to do testing to make sone of their cria born in
2004 were PI, and to notify customers who had bbalgfacas or were about to buy
alpacas. They lost sales because of their integdityAugust 3, 2004 Farm B phoned to
say they had been faxed the results of the PCR tlest had been done on all their cria
born so far that year, and that one of them wagipes This would mean he could be PI.
This cria had been born to a female who had beet July 28, 2003 and had never been
in the same enclosure as MC. To prove the Plstaritest would have to be repeated
after three weeks. Then ensued a very upsettieg theeks for Farm B as they instituted
guarantine procedures and contemplated that gebend test were positive, the cria
would have to be euthanized. With repeat testimgRCR test was equivocal, but the
virus isolation test was negative. His mother'stadies were checked and they were
negative (meaning it was unlikely she had had a BwMEction) so it appeared this cria
was not PI, and that the first PCR test was a fads#tive. Farm B breathed a sigh of
relief.

| was still trying to figure out why there was ttlester of infections in the West
and South sections of my barn in December 2008jrggawith Elena’s symptoms first
noted down on December 1. When | looked at MCéords again, the answer was
obvious. MC had been on injectable Excenel (aibitic) for pneumonia from
November 11 to November 17, with improvement indyisiptoms. When he relapsed
soon after, on November 22, he was put on oralr&etd the vet suggested it would be
worth keeping him on this for three weeks; he washis until December 14. |
administered this twice a day — the fingers of efy hand would be in his mouth to open
it up while my right hand squirted in the syringeasured amount of antibiotic.
Although most of the morning doses were given oeaty morning barn check, after
which | returned to the house and washed my haefisdébreakfast, many of the
evening doses were given right after MC had finiskating his pellets. He and all the
other cria ate their pellets together in an encl®separated from the adults. | would
either have given MC his medicine as one of thetkasgs | did before moving to the
West section for feeding, or | would come backrgbtgting out the food in the West,
give him his medicine once all the cria had fingsleating, and go back to the West to
supervise. Elena (the first alpaca ill) was thetdat eater in the West section. | routinely
fed her a few pellets or some grain out of my hatftelr she had finished her bowl to
prevent her from stealing the pellets from othpaahs. In fact most of the alpacas in
that section would have eaten pellets out of mydre&trsome time or another over the
space of a few feedings. My fingers would havenbsntaminated with MC'’s saliva.
The incubation period of BVD is five to seven daystarted oral antibiotics for MC on
November 22 and | noted down Elena’s reluctanaatder pellets on December 1; it is
likely that it had started a day before that, a®uld not have noted down just one
feeding that wasn’'t normal. Why would a doctor whatinely washes her hands
between every human patient, and who washes héslamnsoon as she comes in from
the barn, not wash her hands after treating MC@efSstupidity of course comes to mind.
Since this was not a conscious decision not to washands, | think in my subconscious
| knew | was treating a recurrent bacterial pneusana compromised cria (which |
was) and did not think that he had anything paldity contagious to the other alpacas.
After 48 hours on the antibiotic he shouldn’t hé»een contagious for bacteria anyway -



antibiotics are of course not effective againsas#s. All the other alpacas in the East
had been with him since October 8 and none of tene ill; that included all the other
cria — they had the closest contact with him, ay il ate their pellets together. | never
considered the possibility of an underlying vitladess transmissible by his saliva. The
symptoms of alpacas in the West just didn’t seetmatge anything to do with MC'’s
recurrent pneumonia. Some may have been infecdeddach other after the initial
cases, but I'm sure I infected a lot of them with virus contaminated hands — a Pl
animal sheds huge amounts of virus in every sexreiticluding saliva. | also started
MC on a vitamin B pill in early December that hesiga until his death — my fingers had
even more contact with his saliva when | gave Hiat.t | did start washing my hands
after examining the unwell alpacas in the west,|buduld have had MC'’s saliva on
them prior to that. The phrase killing with kindseseems patrticularly apt. This was yet
further evidence that MC was a PI cria.

And then there was still the question of why nohthe alpacas in the East
section had appeared unwell — it seemed likely tiad/all been subclinically infected.
There are several possible explanations. One tightbage group of the alpacas in the
West and South sections (most of them between mthéveo years old) may be more
susceptible to manifestation of illness by BVD. oftmer possibility is the effect of ‘viral
load’ — the amount of virus the animal ingestsogelated with the severity of the
illness; it's quite likely the alpacas in the Wastd South received a higher viral load off
my saliva contaminated hands than the alpaca®ii#ist received from indirect contact
with MC and his secretions. The third explanatias presented by a bright vet tech
student at the local community college when | dmtesentation on alpacas. All the
adult females in the East section had been algheas had bought; they had all come
from other farms — perhaps some of them alreadyphaigctive antibodies from being
exposed to BVD in the past on the farms they haxecfsom.

Meanwhile, | had contacted Farms C and D in Abbést email. If MC were PI
then his mother would have been in contact with BiDing her early pregnancy and
that would have been on one of those three farm$iatl been on. She had been bred
July 4 at Farm E, went to Farm D sometime in eAtygust, and then went to Farm C
around the end of August. If she were a cow itlddiave to be after approximately 40
days gestation (and before 120 days) that she wwaud come in contact with BVD in
order to produce a Pl offspring, so it would likblg on Farm C or D that VF had come
in contact with the virus, and not Farm E. Nongheffarms have any cattle. Farm C
said that they had had many abortions in the sgfrimagtly April) of 2003. They had a lot
of tests done at the time of the abortions, anc&bwetions were attributed to a toxic
mould in the hay. | told them | suspected thatrttoaild was an incidental finding and
that it was much more likely that the abortions badn caused by BVD. Farm C had
their vet out to discuss the situation. Farm C édane with what their vet told them:
“He said that he had the labs check out our abwstiast year for BVD by doing a
Complement Fixation Test on the brains of the fegsusHe used three different labs for
the tests, and no lesions were observed, so letfex! BVD was not the cause of the
abortions here. He feels they were related to, fefith contained toxic moulds.” The
only problem with that statement was that compldrfigation is just not a test that is



ever used to detect BVD. Several months lateké@d$arm C to double check with their
vet about this and it turned out there was no kobany complement fixation test, or

any test for BVD. In August, Farm C went ahead laad antibody testing done on four

of the females who had aborted in 2003 and weldé#egasted when the tests came back
positive. They then had testing for the virus e cria born in 2003 and 2004 to
check for any Pl animals, and those tests weretivegarhey checked a recent arrival on
their farm and she was negative for antibodies; Would be good evidence that BVD
was no longer active on their farm.

Farm D in Alberta had had, in 2003, two stillbaria, one full term, and one two
weeks early, and a cria that died at about 36 hafuage. In September 2004 they had
BVD antibody tests done on some alpacas (dam obbtiee stillbirths and dam of the
cria that died; the vet was unable to get bloodhendam of the other stillbirth) and they
were also positive. VF is not PI; if she were ¥ieetor between Farms D and C (meaning
if she had spread it from Farm D to C), she wowadehto have made the move (at the
end of August 2002) while acutely infected and nigithe short time she would have
been shedding the virus. In cattle it is the Rinats that are the major vectors as they
continually shed huge quantities of virus (as oppd® not as much virus and for a very
short length of time, in an acutely infected animalthought it more likely that Farm B
and C had had different exposures to BVD (prob&ioim two different PI animals), and
that | would never know with certainty on whichrfaF had had her BVD infection that
resulted in MC being (I thought) a PI cria.

By August, after finding out Farm B’s positive dnatdy results from the alpacas
which had been in contact with MC, and Farm C’stpasBYVD antibody levels in the
alpacas who had been pregnant at the same timg,dsiFhad aborted, | was convinced
that MC must have been PI. | was also startingdoy not only about Mikayla’s fetus
being PI, but also about the cria still to be birthe females who had been in the East
section. With my pregnant females in the Westigedtwas sure they had been exposed
to BVD in mid to late December, so it was easyrniow their stage of gestation at that
time. With the pregnant females in the East sactiere was no way of knowing how
soon after MC joined them on October 8, 2003 thahavas exposed to the virus and
therefore at what stage of gestation the fetusexpssed. In early August, the breeding
and birthing dates up to that point were:

West Section _Breeding Date  Gestation mid Dec/03 DOB of Cria
Harley June 17 /03 6 months June 4/04
Merienda July 2 /03 5.5 months June 16/04
Mikayla Oct.14 /03 2 months

Mandy Oct. 13/03 2 months aborted March 29/04
Abela Oct. 13 /03 2 months early pregnancy loss

Tillie Oct. 6/03 2.25 months early pregnancyg los



East Section Breeding Date Gestation Oct. 8/ 03 DOB of Cria

Annicka June 20/ 03 3.5 months May 30
Lambada July 9/ 03 3 months June 10
Cindy July 17/ 03 2.75 months June 13
Arani July 18/ 03 2.75 months June 22
Talara July 27/ 03 2.5 months June 22
Jasmine Aug. 13 and 16/ 03 87%weeks July 8
Murragamba Aug. 25 and 29/ 03 almostéks

VF Sept. 22 and 26  no way she would have a second PI cria
Misty Oct. 6 and 10/ 03 just pregnant early pregnancy loss
Mackenzie Oct. 19 and 22/ 03

Snow White Oct. 27/ 03

Velvet Nov. 26/ 03 not pregnant when checked late Dec.
Shawnee not pregnant

As of early August, the cria born so far had ndrbndh weights, were healthy
and had tested negative by PCR test for BVD viresery time there was a birth | had
the vet out to do the test. MC had only weighgub@nds at birth, and Mikayla definitely
had a smaller pregnant abdomen than she should haadly suspected she was
carrying a Pl fetus. With the way my barns, fengases and record keeping are, there
was no chance that she had been bred on any darytbéin the one | had recorded. All
the females in the East still yet to deliver hagl fmegnant abdomens, so | was not as
concerned they were carrying Pl fetuses. Stilunfd it amazing that Jasmine’s cria was
normal — the only explanation | have is that sherdit get exposed to the virus until later
in October or November, or that she had pre-exjgiotective antibodies from a
previous exposure to the virus on her farm of arigi| had not done antibody testing on
every female (no one was footing the bill for alstexcept for me) but | assumed they
would all be positive. | also assumed that bec@&®e, who had left the East section
and the farm November 22, had antibodies, thatgiiytthe whole East section would
have been exposed to the virus by then, but IneMer know. It is possible that Danae
was exposed on the day she left because it comheute the day of MC's relapse of his
pneumonia, and the start of his oral antibiotigg{a with my hands as being the vector,
as | may well have offered her a treat from my henget her in the trailer). In October
and early November, the alpacas were still spendliogt of their time grazing, and |
have large pastures. Dung areas in the barn @aeetl up twice a day, and in the pasture
every few days, alpacas are protective of theisqaal space, and they do not lick things,
so I'm assuming it's possible that the alpacatieEast did not get exposed to the virus
immediately after MC joined the group. Perhaps yraithem were not infected until
after November 22.

Murragamba delivered an 18 pound healthy cria ogust 7 and the PCR test
was negative. | had antibody levels done on Mamalga at the same time — they were
positive, but on the low side (1:32), perhaps @=itainly not definitely) indicative of
exposure in the past before she arrived on my far2®01. VF delivered a 15.4 pound
cria on August 26, and as expected, the PCR testhegative — her antibodies would



have protected her from becoming infected agaims Gria continued to gain weight
really well and was healthy. | was assuming thathk¢azie and Snow White, both with
big pregnant abdomens, would have been exposée tarus either pre-conception, or
so early in their pregnancy, that it was unlikdlgyt were carrying Pl fetuses, even
though they had been bred around the same timamaeD

By now, Dr. Carman, the virologist at the Animadaith Lab at Guelph
University (home of Ontario’s only veterinary cak had been fielding many phone
calls from me and Farm B as we struggled withredlissues of BVD and the different
tests. | phoned her up at the end of August apthered that my plan was to euthanize
Mikayla’s cria at birth if it was low birth weigldecause that would make me sure it was
PI; 1 did not want to have poor Mikayla cope witkraa who disappeared at the age of
three or four weeks old when it was proven to heaRdl then euthanized (which is of
course what must be done with a Pl animal) and hdt want to cope with all the
biosecurity issues of having a PI cria on the fatrasked her if the euthanized cria tested
positive for BVD virus, would that prove that thevas such a thing as a Pl cria (she had
already told me she had not yet seen any evidenceke her think there was such a
thing, despite the ‘trail of antibodies’ found atrfs B and C). She said that to prove the
Pl state there must always be two positive testthvirus taken at least three weeks
apart, in case the first test was positive fronaeute infection. | knew a first positive
test would not be from an acute infection acqujustl before birth — there would be no
source of infection, and anyway, Mikayla alreadd hatibodies. However the scientific
community would not accept anything for proof exdde two positive tests taken three
weeks apart. At first | didn’t think | was prepdr® put Mikayla and myself through this
just to prove a point, but then | decided for thkesof scientific knowledge it would be
the best course of action.

Farm B probably believed there was such a thirg Rkalpaca, but other than me
they were the only ones. Farms C and D had pomtethe studies saying that BVD
didn’t cause iliness in camelids or affect the $ettNo one seemed to remember that |
had definitely had BVD on my farm and that it hadised illness and an aborted fetus,
and there had to be an explanation for how BVD lheeh brought to my farm.
Obviously they had not read their Sherlock Holmesiss: “When you have eliminated
the impossible, whatever remains, however impragahlst be the truth”. It was
impossible that BVD had been brought to my farncéitle, or deer, or manure
contaminated boots — all that was left was the abpble - a Pl cria — made less
improbable by the ‘trail’ of antibodies. | havedpea doctor long enough to have seen
what is considered the absolute truth in regardsgearch findings or treatment at one
point in time to be proven false some years lakestill amazes me that many people
(including many doctors) do not see the logicabtary to that, which is that some of
what is considered correct today will be provebédonrong in the future. | had already
proven wrong the concepts that camelids do nosgedusly ill with BVD and that BVD
does not cause abortions in camelids. | saw reorenot to think that the concept of no
such thing as a PI alpaca might also be wrongadidome inkling of how the first
researchers felt who were treated with disbeliefarision for proclaiming that smoking
was bad for you.



Snow White and Mackenzie both delivered beforé thle month mark, as they
usually did, and had good sized healthy cria thsted negative for BVD. As Mikayla’s
due date approached | made my preparations. elguhrantine area there were still two
females from another farm — one who had come feeding and was now about 2
months pregnant, and her companion. The ownerslered if they could stay longer
until it was more convenient for them to pick them | explained why | wanted them
off the farm before Mikayla delivered, and my hustha@rove them part way of the way
home to meet their owners. | had never moved Mikaylthe East section where all the
females go at least a couple of months prior tovest, because | did not want her there
if she had a Pl cria. | had kept her with herarbbf two year olds (now all bred) and
the one year old girls. | went shopping and boaghéxtra pair of boots, lots of
disposable gloves, disposable plastic boot coligtsd bleach, hand disinfectant, and
more pails, and had my plan in place about re-grmyg Mikayla’s 11 months was up on
September 14. For the preceding months she had/ihaidl can only describe as an
extremely care—worn expression on her face — quilike her usual demeanor, On
September 15 there was a noticeable lighteningirekpression, and | saw her looking
at the boys slightly coquettishly. It was timenake the final moves. | put Mikayla and
the one year old girls, all of whom | was sure wibliave antibodies to BVD (I had
actually only tested two of them) because of thkise association with MC as cria
together, and none of whom were bred, in one graum the West section so that there
was no fence line or barn contact with any othpaehs. | moved the other two year olds
to the South, and moved the juvenile boys to tteantine area. | decided to hold off on
erecting solid partitions over the open slats betwthe West and South sections in the
barn until the cria was born and see what its weigis.

On Friday September 17 Mikayla went into labowals there for her labor and
her delivery, which was normal. The cria, a citteelwhite male, stood and nursed in
the normal length of time; however, ‘little’ wasetbperative word — he weighed only
twelve pounds and was able to walk easily undemuther. The 63 births | had had on
my farm prior to this had weights ranging from Xupds to 24 pounds, and the average
was 18.1 pounds. Mikayla is a big girl in good padndition; when | weighed her
several months after this, she weighed 174 pouHi@s.mother’s cria have ranged from
18 — 24 pounds, and Mikayla herself weighed 20 pgewas a newborn. This was truly an
abnormally low birth weight for my farm, and for alpaca the size of Mikayla.
Originally | was going to go with my sister’s suggien of naming the cria Magnum PI,
but decided instead on Gabriel, as | thought heldvetther be joining the angels soon, or
it would be a small miracle if he were not Pldekided to assume he was Pl and institute
full ‘biosecurity’ measures. Of course the realitgs that probably all the females on the
farm already had protective antibodies and wereatsk at all, but | had not tested all of
them. The cria born earlier that year would haagested antibodies in their mother’s
colostrum, but perhaps in the older ones thosddeveuld be waning by now. | had a
pair of boots that | kept only in the west sectidithe barn and stepped into as | went
through the door to that area, and stepped outehw left. Everyone else donned
plastic boot covers while in that area and remdhed as they were leaving. | always
had a supply of disposable gloves in my pocketsimadcontainer in the West section —
if I had any contact with Gabriel | donned the gdewn order to open doors and gates to



get back to the house where | immediately washethamgls and changed clothing. The
solid barricade went up over the slats betweeMWthst and South sections. The self-
filling water tank that straddled the South and W&estions was closed on the South side
and | had to start watering that group by hoselaruket.

The only unusual thing about Gabriel’s birth wiagtthe passed a really large
amount of meconium starting about an hour aftevag born. There was so much that |
had to clean off his rear end and hind legs the dax. | had the vet out on Monday for
the blood tests. | had phoned Dr. Carman afteri@aas born on the Friday to tell her
he was really low birth weight and to discuss tlo®d tests. If the PCR test was positive
it would be confirmed with virus isolation (anoth#ood test) and then both repeated in
three weeks. | decided to get blood drawn for blothPCR and the virus isolation on the
Monday to save time, as | was so sure the PCR wmilgbsitive. The PCR test is run
once a week at the Animal Health Lab in Guelph,éngs isolation is set up once a
week and then it takes two weeks after that fordiselt to be read. Gabriel’'s PCR test
for BVD virus was repeated three times as the featling was ‘suspicious’ — however
the subsequent two were negative, and it was regh@at such. | found that hard to
believe — so, another phone call to poor Dr. Carmdno did not say ‘I told you so’ but
did say that no test is 100% accurate. The vinigti®n test result would not be
available for another two weeks, and | was not @reg to stop all my biosecurity
measures until | was positive Gabriel was notlRiad frozen the placenta, so | decided
to send off some of that for virus isolation too.

For the first few days after his birth, Gabriebked a little fragile; he sometimes
looked as if he had trouble figuring out how to oigte the step up into the barn, even
though it was only a couple of inches. But aftetthe behaved quite normally. He
gained weight well; he was up to 20 pounds by 2ksed age. However he had
persistent diarrhea - runny and yellow at firsgrttorown and more pudding-like in
consistency; | cleaned off his rear end severatdinHe was normally active, but just
didn’t look quite the same as the other cria fleisce looked somewhat ‘scruffy’. He
also had weepy eyes — not pus, but some clearttestrsaused dirt staining down from
the corners of his eyes. He also had a largelimabinernia (as had MC). It was a good
grouping he was in with — the one year old girlsenguite tolerant of his cria behavior
and were like big sisters. At one point Gabried lzem all running and pronking around
the field with him. | think he would have been ovbelmed in the larger grouping of
older mature (i.e. occasionally snarky) moms inEhast section.

The virus isolation test (the ‘gold standard’ testBVD) came back when
Gabriel was almost three weeks old, and it wastipesi | was not surprised, but | think
Dr. Carman was. It certainly seemed Gabriel wquta/e to be PIl. Dr. Carman was in
touch with Dr. Deregt, a BVD expert in Lethbridgdberta, who originally wondered if
perhaps | would send Gabriel to live in his lalhattwas easy to answer no to. | had
already decided to have the second set of tests tthoee weeks after the first, as that
would be the only way anyone would believe thers sizch a thing as a Pl alpaca. Now
Dr. Carman asked if | would wait a further threeek® after those tests, and have a third
set of tests done, before Gabriel was euthanizethat no one would cast doubt on the



diagnosis. In return, she and Dr. Deregt wouldrage to cover the costs of all the final
tests, the euthanization, and all the postmortestimig — this was a relief as so far | had
been funding all the research into BVD and alpawgself with all my blood tests. The
placenta tested positive on virus isolation. TR&RRand virus isolation done three weeks
after the first tests were also positive, confirgnthat Gabriel was PI. It was of course

not reassuring that the first PCR test on Gabael lbeen a false negative, as it cast doubt
on the validity of all the PCR tests done on &l tither cria. | had to have the vet out to
draw blood on all the other cria again, and thendaliHealth Lab repeated the tests at no
charge — they were all negative.

Gabriel continued to gain weight well and was peakd active. He weighed 32
pounds at 6 weeks of age — quite a good gain fromtlaweight of 12 pounds. His
diarrhea persisted — not very much of it and neqdient, just not formed; but he was not
unwell with it. It was of course poignant to watbis cute little cria doing all the normal
cria things, and know what was in store for hime whs one of those naturally
gregarious cria who always came over to see whatware doing, and always wanted to
nibble on your clothing — the absolute last thimgainted. | was continually evading him
when | was in the West section. It was even marazing that he was so friendly
considering the only times | touched him were fopleasant things — weighing, holding
for blood tests, and cleaning off his rear endl | Abuld do was assure that his life was
pleasant and carefree while he was here.

I made plans for the euthanization, which waseséveral days after he was 6
weeks old. He was to have a lot of blood testsguisr to this and | certainly did not
want his last minutes to be a time of fear and .pa@so did not want Mikayla to see me
taking him away, never to be seen again. | dedidexk the vet for the cocktail of drugs
used for general anesthesia (butorphanol, ketaamndexylazine) to be given prior to the
blood tests. The vet waited in the garage. | hadsyringe with the drugs. Luckily
Gabriel usually stayed outside to play while higtmeo came into the barn for her pellet
feeding. | gave him the injection after she wakéd into her food and within a minute
or two he was quite sedated. | handed him ove&atd waiting on the other side of the
gate and he took him down to the garage; Gabrislwmm&onscious before arriving there.
The blood tests were done, and then he was eudthwiith another injection while he
was still unconscious. His mother did not knowtamg had happened. The amazing
thing was that Mikayla did not seem to miss Gabriebnly saw her having a quick look
inside the barn once and heard hardly any hums. céhe-worn expression she had had
during most of her pregnancy that had lessened)ditugone, just before delivery seemed
to disappear a week or so after Gabriel's deatiough Mikayla was a good mother to
Gabriel (he could nurse whenever he wanted) sherrsemed to dote on him the way
some mothers do. | do wonder if in some way slewkimings were not as they should
be.

The tests done at the time of euthanization weoeuarse also positive for BVD
virus. Virus isolation tests done on most tisdues autopsy (for example, kidney,
spleen, brain) were also positive for BVD virusechl testing did not show any parasites
to account for the diarrhea. Gabriel had lookes#esgally normal and at this point had



not been unwell; yet if he had been with alpacasdid not already have protective
antibodies he would have infected them all with BVIDwas easy to see how BVD
could spread between farms with a cria like thisoagpanying his mom when she went
to another farm for breeding. And of course MC Badwn how BVD could travel
across the country from Alberta to Ontario in abam fetus.

I know | can never state with scientific certaititat MC was Pl as he was never
tested, but | think there is overwhelming circumst evidence that he was. | also
cannot state with scientific certainty that therdéibas at Farm C and the stillbirths at
Farm D were due to BVD, as the fetuses were nteddsr that, but the presence of
antibodies in the dams would certainly be extrenséigng evidence that was the case. |
was very fortunate that Farms B, C, and D werenglto have antibody tests for BVD
done; other farms might have preferred to ignore@auest. This detective story would
not have been solved without their co-operation. @arman was also very helpful and
unfailingly continued to answer my phone calls, gsr@nd questions.

It's interesting to think how things could haverted out quite differently. If our
friend Grant had not mentioned about the illnessaitie that his son had told him about |
really doubt | would have stumbled upon BVD as mpl&nation for MC being such a
‘poor-doer’ and as the possible cause of the ifireegl subsequent abortions in my
alpacas. And yet that case of BVD2 twenty km. ahag absolutely no connection with
the BVD1 on my farm. The BVD here had come frombékta. | usually don’'t breed my
females until they are 18 months old, but in tHedb2003, Mandy, Abela, Elena, Tillie
and Mikayla were such big well-grown girls thatdaided to try one breeding in October,
and if they didn’t get pregnant, to wait until thext spring. Mikayla was only thirteen
months old. | know other people breed that youmg this was the first time | had, and it
was only because she was as big as some of this addl had a mature personality, and
because on the day | bred her she had been lowkihgnterest at the boys. All these
girls got pregnant right off the bat. If | hadbited them, there would have been no
aborted fetus from Mandy to test positive for B\EDd no PI cria, the first verified PI
alpaca in the world, from Mikayla. (Of course libee there have been many Pl alpacas
before this, but Gabriel was the first one testéi)e ilinesses in December and the
underlying diagnosis for MC would have remainedyestery.

There are still lots of unanswered guestions. Vithtte crucial time during
gestation that alpacas will produce a PI criaéfytdon’t abort? In cows, it usually has
to be after 40 days of gestation in order for tinesvto cross from the dam to the fetus.
Danae had been bred October 23 and left the farmefber 22 — only 30 days pregnant.
She aborted after shearing at her new home thenfivly May. She had gone through
three previous pregnancies and had been sheared @ach of those without aborting.
There is no way of knowing whether Danae’s fetus iméected with BVD as it was not
tested, but her high titre of antibodies to BVDJime (1:3072) could be taken as
evidence, but not proof, that it was. If so, twauld mean that the virus can cross over
to the fetus earlier than in cattle, and also #airtions may occur not just a few months
after infection of the dam (as with Mandy), bueaftnany months. The alpacas at Farm
C aborted in April 2003, and the stillbirths at fad were also in 2003. VF likely had



her acute infection with BVD in August or Septemb&R002 at one of those farms, and
if the other alpacas were infected at the same, tineee was also quite a delay before
they aborted or had the stillbirths. Up to whahp@ gestation can infection with BVD
produce a PI cria? Can an alpaca be infectedBWib during the crucial phase of
gestation and still produce a normal cria? Can B¥Dse congenital abnormalities in
cria if exposure is later in pregnancy, as it doesattle? All of my cria that were in
later gestation when their moms were exposed to BMI turned out normally. Can
some Pl alpacas stay appearing healthy for an @stelength of time? At this point the
only clinical information is on Gabriel and MC. ®adhad very low birth weights; both
had large umbilical hernias. Other than unformtedls Gabriel was fine, had gained
weight well, and had had no illnesses at the tiff@euthanization. MC did well for
the first 6 weeks of his life, and then had pneuiaoms next episode of pneumonia was
not until he was 5 months old.

Only time and testing will tell just how common BVs in alpacas. | believe it is
much more prevalent than any one has thought. capaertainly have a reputation for
being easy aborters and it is not unusual to hieaoar doing cria — both of these could
be from BVD. The articl€ommunicable Disease Risksto Wildlife from Camelidsin
British Columbia by Dr. Schwantje and Dr. Stephen, cited in theiptes article on
BVD, shows 6% of llamas sampled had antibodiesM® Bthat camelid owners reported
the most common cause of death being neonatatdatibuthrive or stillbirths, and that
9% of camelid submissions to the provincial lab treddiagnosis of idiopathic (no cause
found) abortion. No one has ever seen a connebgtween these. There were no
pathological findings to suggest BVD in Mandy'’s dked fetus or in Gabriel — only
testing specifically for the virus showed it tofresent. It is quite possible that many of
the alpaca abortions sent for testing where noechas been found could be from BVD —
it has never been considered one of the routiris.teBoor doing cria who died would
have autopsy findings in keeping with their finkless such as pneumonia, with no
indication that their underlying problem may haeeb that they were PI. | think it
likely that BVD has been around in herds for qaitehile, and that it has been spread by
unrecognized Pl animals. Many females with crigsidé¢ go to other farms for breeding;
if it was a PI cria it would be infecting all thépacas at that farm. If there was a Pl
alpaca on a farm, a female going there for breedigd return carrying a Pl fetus. The
first BVD cases may have been contracted fromegattl, considering that a study from
Peru showed an 11.5% incidence of antibodies to B3dine imported alpacas could
have been carrying PI fetuses. The experiencearat C, with many abortions, are
probably the exception. Just having a few abostion the experience at Farm D, with a
couple of stillbirths, or Farm B, with only one nhiliness, may be more typical.

The whole concept of persistent infection willlerd for some people to grasp. |
expect that many people will not want to know abmudeal with this. Alpaca owners
have a reputation for being secretive about angsises or deaths in heir herd; | doubt
that many will broadcast that they have discov@®¥® cases in their herd. | also know
that some people will not have enough scientifidarstanding to realize that | do not
have an infected herd, that | have no contagioimala now, and that those alpacas that
were infected and recovered are absolutely normdihave no long term consequences



from their exposure to BVD virus — in fact they a@v protected from any BVD
infection in the future. All the cria have beestéal to prove they are not PI. | hope that
by reading my experiences, alpaca owners will star¢quest BVD testing for aborted
fetuses and any poor doing cria, and that somedhbeaninspired to continue research
into BVD and alpacas. And of course | hope | wiitvent other farms from going
through the stress, worry and grief that we werdaugh.

Appendix of Antibody Titres. Date of birth of the alpaca is in brackets after tme

Tests done June 1/ 2004
BVD2-VN BVDN-VN
(type 2, NVSL 125c strain) (type 1a NADL strain)

Females from the West:

Tillie (July 23/02) 1:48 281
Mikayla (Sept. 14/02) 1:192 1:768
Celeste (Oct. 25/99) 1:64 1:256
Abela (July 13/02) 1:64 1:768
Harley (Oct.23/01) 1:8 1219
Mandy (June 29/02) 1:24 1:512
Savanna Dawn (Nov.14/01) 1:24 1:128
Merienda (July 22/01) 1:96 1:1536
Females from the East:

VF (May, 2001) 1:384 1:853
Velvet (July 31/95) 1:16 1:64
Young Males who had been in the South:

Cosmo (Aug.22/02) 1:128 1:1536
Dirk (June 23/02) <1:2 <1:2

Adult Male from the Male Barn:
Dano (June 9/01) <1:2 <1:2

All of the above animals, with the addition of Simee from the East, had negative
ELISA test for BVDV antigen at the same time. Themaes not enough blood left to do
antibody testing on Shawnee



Tests done June 29/04:

From the East Section BVD2-VN
Tulia (July 12/03) 48
Nevada (Oct. 12/03) 1:96
Snow White (Jan. 7/98) 1:64
Arani (Jan. 2/97) 1:24
Danae (May 25/99) 219

Test done July 14/04

Carmella — had left my farm for her <1:2
new home in early September prior to

the arrival of VF and MC on my farm

Test done Aug. 9/04
Murragamba (Sept. 8/98) 1:8

BVDN-VN (type 1a)

1024
1480
1:192

1:192
1:207

<1:2

1:32

The higher titres to the type 1 strain showed tihaitt was the strain the alpacas had been
infected with. The lower titres to the type 2 straere from cross-reactivity in testing.

A titre of <1:2 is negative.

Nancy Carr MD is the owner of Silver Cloud Alpacasar Elginburg in eastern Ontario,
Canada. She would like to assure readers thdtdrdris now completely healthy and not
contagious, and in fact is one of the very few kendNorth America where all the cria
have been tested to make sure they are not Plcéhke reached at
carralpacas@sympatico.oa(613) 376-3389 or through her web site

www.silvercloudalpacas.com




