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In this newsletter | have included a couple of studies on
influenza virus. Influenza was first recorded in mink in the US in
lowa in 2010. Since this time there have been multiple farms
where influenza has shown up. In cases seen other years there
have been different strains on various ranches that were occur-
ring in a close time frame. This year one strain has appeared in
ranches at the same time with great distances separating them
and no common feed source.

| have included an article on influenza in skunks. It is rele-
vant for two reasons. One, it shows they are a potential vector
and two, it shows that animals may be carriers as one skunk in
the study was shedding virus at 20 days post exposure. Using
these other animal model studies may help us explain the odd
spread and presentations on mink ranches.

Influenza can cause just a nagging increase in losses due to
secondary bacterial infections or significant loss if the mink are
young or stressed. If you are hearing excessive coughing or see-
ing pneumonias be sure to screen for influenza.

Pediculosis (Stachiella larseni) in
Farmed Mink

Marina Brashl, Emily Martinl, James D Heal2, Hugh Hilde-
brandt3 1Animal Health Laboratory, 25chool of Environmental
Sciences, University of Guelph, Guelph, ON, Canada, 3Medford
Vet Clinic , Medford, WI, USA 54451, FCUSA/CMBA Ranch Ser-
vices Consultant

In early January 2015, a mink producer submitted two
dead unpelted Sapphire mink with rough hair coats, alopecic
skin abrasions, (Fig.1) and chewed tail tips (Fig. 2) to the Ani-

o

/ Introduction: Dx. Hugh Hildebrandt

Inside this issue:

Pediculosis (Stachiellaarseni)
in Farmed Mink

FINAL REPORT—Use of PRO-
PEP F as an Alternative to
Sodium Bisulfate to Prevent
Urinary Calculi in Mink

Nitrogen and Amino Acid Di-
gestibility of Feed Containing
HP300 as a Replacement for
Fish Meal Fed to Natural Dark
Mink

10

Naturally occurring Influenza
A virus subtype H1N2 infec-
tion in a Midwest United
States mink (Mustela vison)
ranch

Avian influenza virus HON2
infections in farmed minks

Extended Viral Shedding of a
Low Pathogenic Avian Influen-
za Virus by Striped Skunks
(Mephitis mephitis)

Estradiol stimulates glycogen
synthesis whereas progester-
one promotes glycogen catab-
olism in the uterus of the
American mink (Neovison vi-
son)

Fecal progestin concentra-
tions as an indicator of repro-
ductive success in American




S N

Page 2

mal Health Laboratory for identification of the ectoparasites found on the fur. This same pro-
ducer had submitted mink less than two years previously with the same complaint.

The ectoparasites were identified based on the following taxonomic features:

1) Lice: Order Phthiraptera

2) Biting lice: Head wider than thorax.

3) Suborder Ischnocera: Mouthparts without palps.

4) Genus Stachiella: Host species (mink), 3 segmented antennae without a club, and charac-
teristic body lengths (females 1.1 mm, males 0.8 mm). (Fig. 3)

5) Species: S. larseni. The defining structures included abdominal tergal plates without nar-
row heavily sclerotized bands and 2 pairs of distinctive anterior dorsal abdominal spine-like
setae and sparse fine setae on the rest of the abdomen (Figure 4). These two features distin-
guished S. larseni from S. ermineae (primarily found on weasels) and S. retusus (primarily
found on weasels and martens), that are also less frequently identified on mink.

There is very little information in the literature describing lice from mink but it is recog-
nized that lice are typically very host-specific and are often found on only one host species, or
closely related species. Therefore, these lice are not considered to have originated from
dogs. If lice are present on farmed animals, populations may be at low, undetectable levels
for most of the year but then usually peak in the winter when animals are kept indoors and
close together. The winter of 2014/2015 in Ontario was exceptionally cold for prolonged peri-
ods of time. Although the mink were housed in pens inside sheds, this extended cold could
have provided sufficient additional stress, especially for colour mutation mink, during a time
when the mink were also preparing for the upcoming breeding season.

The quality of the mink pelt is one important factor dictating the value of the pelt so if
farm animals are already infested with lice, so keeping the ectoparasite burden under control
is imperative. Since this farm experienced clinical pediculosis in the recent past, since lice
populations can fluctuate widely, and since the farm has been consistently populated with
mink for years; it is likely a low level louse population has been present on this farm for a few
years.

When considering treatment and control, the life cycle of the parasite needs to be con-
sidered given the very short cycle with eggs hatching in approximately a week. The eggs are
not affected by insecticides and, since the lice are mostly associated with the animal and less
often in the environment, treatment of the animal must be done on a weekly basis. Treatment
with permethrin, pyrethrin or malathion powders in the nest box on a multi-weekly basis
should be adequate and if nest box bedding is replaced, it will need to be retreated.

Ectoparasites are not often identified on mink farms but monitoring should still be part
of herd management. Considering that quality pelts are the primary product of mink produc-
tion, external examination during handling times will help identify underlying populations be-
fore they impact the health, wellbeing and pelt quality of the mink.

\_ /
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Figure 1: Large numbers of pinpoint tan lice are on the tips of the fur. There are alopecic skin abrasions and whirls
of damp, disheveled fur over the lateral and ventral abdomen.

Figure 2: Chewed tail tip. A few lice are present on the fur.

Figure 3: Stachiella larseni male louse, 0.8 mm in total length.

Figure 4: Stachiella larseni male louse. Note the 2 pairs of distinctive anterior dorsal abdominal spine-like setae
(white arrows) and sparse fine setae (black arrows) on the rest of the abdomen. Head of the mite is to the right.

** excerpted from AHL Newsletter Volume 20 **
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Use of PRO-PEP F as an Alternative to Sodium Bisul-
fate to Prevent Urinary Calculi in Mink

Steven Bursian, Jane Link and Angelo Napolitano
Department of Animal Science
Michigan State University East Lansing, MI 48824

BACKGROUND

Mink are seasonally prone to development of urinary calculi. Females appear to be affected more
often while pregnant or shortly after whelping. Urinary calculi are more often found in the summer
months in growing male kits (Leoschke et al., 1952). Most urinary calculi in mink are magnesium
ammonium phosphate in composition and develop in alkaline urine. This type of urinary calculi
are soluble at a pH of less than 6 and therefore mink ranchers develop their diets to provide an
acidic environment so that these urinary calculi do not form (NRC, 1982).

Traditionally, phosphoric acid has been added to conventional wet mink diets as a means of acidi-
fying urine to prevent formation of urinary calculi. Recently, sodium bisulfate has been substituted
for phosphoric acid for its ease in handling and because of safety concerns associated with phos-
phoric acid. Sodium bisulfate gives the benefit of lowering urine pH, however, it sometimes has
the undesirable effect of increasing moisture content of the feces (S. J. Bursian, unpublished da-
ta). A new product, “PRO-PEP F” (International Nutrition, Omaha, NE), has been suggested as a
substitute for sodium bisulfate in wet mink diets. PRO-PEP F is a source of highly digestible pep-
tides and free amino acids derived from hydrolyzed protein. The active substrate is generated
during the pharmaceutical process of extracting heparin from swine intestines. PRO-PEP F is mar-
keted as an easy-to-use, highly palatable and cost effective replacement for fish meal or in con-
junction with reduced plasma protein supplementation.

A 28-day study was conducted with juvenile male and female mink to examine the effects of incor-
poration of PRO-PEP F in feed as a replacement for fish meal on feed pH, urinary pH, fecal mois-
ture and body weight gain in comparison with a non-acidified feed containing fish meal and feed
containing either fish meal or PRO-PEP F acidified with sodium bisulfate at 0.5 or 1.0% of the diet.
METHODS

Fifty juvenile, natural dark mink (Mustela vision) were allocated to five experimental diets based
on weight and an even distribution of litter and sex among treatment groups. The dietary treat-
ments were: 1) conventional wet mink diet containing 6% fish meal (MSU Experimental Fur Farm
diet) without sodium bisulfate (negative control); 2) conventional wet mink diet containing 6% fish
meal (MSU Experimental Fur Farm diet) with 1% sodium bisulfate (control); 3) conventional wet
mink diet with 6% PRO-PEP F in place of both 6% fish meal and 1% sodium bisulfate (SBS) (PP
F); 4) conventional wet mink diet with 6% PRO-PEP F in place of 6% fish meal only (PP F + 1.0%
SBS); and 5) conventional wet mink diet with 6% PRO-PEP F in place of 6% fish meal and with
SBS at 0.5% of the diet instead of the normal 1.0 % (PP F + 0.5 % SBS). The composition and
proximate analysis of the diets are presented in Tables 1 and 2, respectively. Diet pH was meas-

wby mixing 10 g of feed (as fed) with 50 ml of deionized water (pH 7.02). The mixture wasy




4 D

Page 5

lowed to sit for 5 minutes and then mixed again before introducing the pH probe for measure-
ment.

Mink were housed individually in cages measuring 25 x 61 x 38 cm contained within an open-
sided pole barn and observed daily. Treatment diets were fed for 28 days with fresh feed being
provided daily. Water was available ad libitum. Animals were weighed weekly during the study.
On days 0, 14 and 27 of the trial, aluminium trays covered with screens were placed under indi-
vidual cages for 24 hours to allow collection of urine and feces from a random sub-sampling of
five mink per treatment. Urine pH was measured on days 0, 14 and 27, and fecal moisture con-
tent was determined on days 0 and 27.

RESULTS and DISCUSSION

Animals appeared in good health throughout the 28-day trial. Because of the size difference be-
tween male and female mink, their body weights were analyzed separately. There was neither a
significant treatment effect or a treatment*day interaction for male and female mink body weights.
However, as would be expected in growing animals, there was a significant day effect (p <
0.0001) for both sexes (Figure 1). The percent increases in body weight for males in the negative
control ( 6% fish meal, no SBS), control (6% fish meal + 1% SBS), PP F (PRO-PEP F, no SBS),
PP F + 1% SBS and PP F + 0.5% SBS groups over the 28-day period were 48 £ 2,50 + 4, 54 +
5,48 + 3 and 54 + 4%, respectively. The percent increases in female body weight in the negative
control, control, PP F, PP F + 1% SBS and PP F + 0.5% SBS groups over the 28-day period were
41 15,28+ 3,405, 32 +6 and 31 + 6%, respectively. In both males and females, the groups
having the greatest numerical increases in percent body weight gain contained fish meal and
PRO-PEP F, suggesting that one feed ingredient didn’t have a particular advantage over another
in terms of growth. However, evaluation of body weight gain over a time period longer than 28
days would give a more accurate indication of the influence of PRO-PEP F on mink growth.

There was no significant treatment effect or treatment*day interaction for urine pH at any of the
time points. However, there was a significant (p < 0.0018) day effect. Mean urine pH was signifi-
cantly greater at day 14 than at either day 0 or day 27 of the study (Figure 2). Focusing on the
day 27 urine pH means, the animals fed diets containing 1% SBS had the lowest numerical val-
ues (6.5 £ 0.05 and 6.6 + 0.06 for the control and PP F + 1% SBS diets, respectively), while ani-
mals fed diets containing no SBS had the highest numerical values (7.1 £ 0.11 and 7.6 + 0.37 for
the negative control and PP F diets, respectively). These results suggest that while there were no
significant differences in urinary pH between treatment groups, PRO-PEP F does not appear to
be as effective as SBS in decreasing the pH of mink urine.

Orthogonal contrasts indicated a significantly (p = 0.0161) greater fecal moisture content in mink
fed PP F + SBS than in mink fed FM + SBS at the beginning of the study. The same was true for
fecal moisture content at the end of the study (p < 0.0184). Other fecal dry matter comparisons
were not significantly different (Figure 3). A previous study (unpublished) in our lab indicated that
fecal moisture was significantly greater in animals fed a diet containing SBS compared to those
fed a diet without SBS. Results of the present study suggest that the difference in fecal moisture
content may be related to the animals rather than diets because differences in fecal moisture con-
tent were apparent on day 0.

Q& containing SBS had a lower pH than those without SBS (Figure 4). These results suggey
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that PRO-PEP F does not contribute to acidification of the feed.

In summary, despite the lack of statistical significance, the results of the present 28-day sudy sug-
gest that PRO-PEP F would not be an effective replacement for SBS to prevent urinary calculi in
mink based on urinary pH.

Table 1. Composition of experimental diets

6% FM No 6% FM + 1% 6% PPF No 6% PPF + 1% 6% PPF +

SBS! SBS SBS? SBS 0.5% SBS

Ingredient % in diet

GN F 20 (cereal)® 11.60 11.46 11.60 11.46 11.96
Chicken, whole ground 19.33 19.19 19.33 19.19 19.19
Liver, spray-dried* 5.83 5.70 5.83 5.70 5.70
Eggs, spray-dried* 6.80 6.65 6.80 6.65 6.65
Blood protein® 1.94 1.80 1.94 1.80 1.80
Corn Oil 6.80 6.66 6.80 6.66 6.66
Water 40.83 40.67 40.83 40.67 40.67
Fish, dried ground® 6.00 6.00 0.00 0.00 0.00
Vitamin/Mineral premix’ 0.43 0.43 0.43 0.43 0.43
Sodium bisulfate® 0.00 1.00 0.00 1.00 0.50
Biotin 0.029 0.029 0.029 0.029 0.029
Salt (NaCl) 0.35 0.35 0.38 0.35 0.35
Cyromazine larvicide® 0.06 0.06 0.06 0.06 0.06
Pro-pep F° 0 0 6.00 6.00 6.00

L2FM=Fish meal, SBS=Sodium bisulfate, PPF=PRO-PEP F.

®National Feeds, Maria Stein, OH.

“VanElderen, Inc., Shelbyville ML

SAPC, Inc., Ankeny, IA.

8Akey Nutrition and Research Center, Brookville, OH.

"Premix contains*: calcium carbonate, monocalcium phosphate, dicalcium phosphate, salt, vegetable and animals fat
(preserved with BHT), choline chloride, L-lysine, sodium selenite, magnesium oxide, vitamin E supplement, niacin supple-
ment, d-calcium pantothenate, folic acid, vitamin A acetate, biotin, riboflavin supplement, vitamin B;; supplement, menadione
sodium bisulfite complex, vitamin D3 supplement, pyridoxine hydrochloride, thiamine mononitrate (27.55 mg/kg), ferrous
sulfate, zinc oxide, dried Trichoderma reesei fermentation product, manganous oxide, selenium yeast, copper sulfate, pro-
cessed grain by-products, ethylenediamine dihydroiodide. *Precise quantities of all ingredients proprietary information of
Akey Nutrition and Research Center, Brookville, OH.

8Cyromazine larvicide (Larvadex®, Novartis Animal Health, Greensboro, NC).
International Nutrition, Inc., Omaha, NE.




Table 2. Proximate analysis of experimental diets (as fed basis)
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6% FM 6% FM + 6‘1’21':1’!' 6% PPF+ 6% PPF +

Analyte No SBS' 1% SBS No SBS' 1% SBS 0.5% SBS
%
Moisture 56.50 36.50 47.00 41.50 43.50
Crude protein 17.40 16.90 17.70 16.30 16.60
Crude fiber (calculated) 0.98 0.93 1.18 1.02 1.10
Fat (ether extract) 13.70 14.50 14.10 13.90 14.10
Ash 4.18 4.43 3.51 4.00 3.91
Nitrogen free extract (calculated) 1.27 26.74 16.54 23.28 20.79
1SBS — sodium bisulfate; FM — fishmeal; PPF — ProPep F.

ProPep F as an alternative to SBSin juvenile mink diets -
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Figure 1. Line graph showing mean weekly weights of male and female juvenile mink from day 0 to day 28 of dietary

treatment (FM = fishmeal, PP F = PRO-PEP F, and SBS = sodium bisulfate).
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Urine pH

Effect of dietary fish meal and ProPep F on urinary pH in juvenile natural dark mink
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Figure 2. Urinary pH at three time points during the study. Urine samples were collected from 5 randomly selected mink
from each treatment at each time point. (FM = fishmeal, PP F = ProPep F, and SBS = sodium bisulfate). The lower and upper
boundaries of the boxes indicate the 25th and 75th percentiles, respectively. The black line within the boxes is the median
while the lower and upper whiskers indicate the 10th and 90th percentiles, respectively. The white line within the boxes is the
mean and the dotted line across all graphs indicates pH 7.0.

% Moisture in feces

100

Effect of dietary fishmeal and Propep F with or without

sodium bisulfate (SBS) on fecal moisture in juvenile male mink

90 A

80 A

70 A

60 -

50 A

40

ik
IH

6% Fishmeal No SBS

I
[T}
i
il

6% Fishmeal 1% SBS 6% ProPep F No SBS 6% ProPep F 1% SBS |6% ProPep F 0.5% SBS

T
Initial

T
Final

Initial  Final Initial  Final Initial ~ Final Initial  Final




-

mean % moisture

Page 9

Figure 3. Fecal % moisture was measured at the beginning and the end of the study on 5 randomly selected mink
from each treatment. (FM = fishmeal, PP F = ProPep F, and SBS = sodium bisulfate). The lower and upper boundaries of
the boxes indicate the 25th and 75th percentiles, respectively. The black line within the boxes is the median while the
lower and upper whiskers indicate the 10th and 90th percentiles, respectively. The white line within the boxes is the

Diet pH

Dietary treatment

B 6% FM NO SBS
B 6% PP F NO SBS
B 6% PP F+0.5% SBS

B 6% FM + 1% SBS
B 6% PP F + 1% SBS

Figure 4. Diet pH was measured by mixing 10 g of feed (as fed) with 50 ml of deionized water (pH 7.02). The mixture
was allowed to sit for 5 min and then mixed again before introducing the pH probe for measurement..
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Nitrogen and Amino Acid Digestibility of Feed Con-
taining HP300 as a Replacement for Fish Meal Fed
to Natural Dark Mink

Nathalie Trottier, Steven Bursian, Jane Link and Angelo Napolitano
Department of Animal Science
Michigan State University East Lansing, MI 48824

BACKGROUND

Wild mink (Mustela vision) are small, weasel-like, fierce, fur-bearing creatures that often re-
side along streams or rivers. They tend to be smaller in size (approximately 1350 g) than
their domestic or ranch-raised counterparts that may reach twice that size.

Since mink began being raised for their fur, considerable effort has been placed on achieving
optimal nutritional status for both fur quality and quantity (size of pelts). While there are quali-
ty dry, pelleted mink feeds available, the maijority of mink ranchers feed a wet (approximately
60% moisture) feed that is mechanically delivered to the top of the mink cage. Commercially
this feed is often made daily on the ranch allowing ranchers to take advantage of locally avail-
able feedstuffs and to least-cost their diets. With the continual improvements in feed pro-
cessing, there is a steady supply of new or improved feed ingredients available to the animal
feeding industries.

This study was undertaken to determine whole tract nitrogen (N) and amino acid (AA) digesti-
bility of diets containing graded levels of HP300 (a hydrolyzed soy product, Hamlet Protein,
Findlay, OH) as replacement for fishmeal (FM), a common protein source ingredient in mink
diets.

OBJECTIVE

To determine whole tract nitrogen and amino acid digestibility of diets containing 0%, 2%, 4%,
6% and 8% HP300 fed to growing mink.

METHODS

Ani mal s a.nAdotabaf % grewing, natural dark, male mink maintained at the Michi-
gan State University Experimental Fur Farm was used in this study. Treatment 1 (control)
consisted of the standard experimental fur farm diet containing 8% FM and other animal pro-
tein sources; in treatment 2, 2% of the FM was replaced with 2% HP300; in treatment 3, 4%
of the FM was replaced with 4% HP300; in treatment 4, 6% of the FM was replaced with 6%
HP300; and in treatment 5, 8% FM was replaced with 8% HP300. Diets contained 0.1% tita-
nium oxide as an indigestible marker to allow single sampling of fecal matter to estimate nitro-

\gen and amino acid digestibility according to the tracer dilution approach. However, since thy
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tracer dilution approach has commonly been used with dry diets and complete dispersion of
the titanium dioxide in the wet diet was uncertain, a total fecal collection was also per-
formed over a four-day period. Digestibility values estimated using the tracer dilution ap-
proach will be compared with those obtained with total collection. Digestibility values pre-
sented in this report were estimated based on the total fecal collection method. Diets were
prepared, sampled for nutrient composition and frozen until initiation of study (Tables 1 and
2).

Mink were weighed on days -1, 6, 13, and 19 of the digestibility study. The actual digestibil-
ity period was conducted over a four-day period after mink had been fed the experimental
diets for two weeks. For fecal collection, screens were placed underneath mink cages,
which allowed fecal material to be collected separate from urine and drinking water. During
the whole diet digestibility collection period, feed intake was determined daily.

Fecal and Di Bdilyféa eollegtions were weighed, frozen (-20°C) and pooled
at the end of the four-day digestibility period. They were then thawed, stomached for uni-
formity, freeze-dried to minimize nitrogen volatilization and then finely ground. Nitrogen and
AA concentration in diets and fecal samples were analyzed at the completion of the collec-
tion period. Amino acid analysis was performed at the University of Missouri Agricultural Ex-
periment Station Chemical Laboratories.

St at i Datafordeed intake, fecal excretion and body weight were analyzed by the
Proc Mixed procedure with repeated measures (SAS Institute, Cary, NC). The model in-
cluded treatment, time and treatment x time interaction. A P-value of < 0.05 was considered
significant. Amino acid digestibility values were analyzed by Proc Mixed with the model
statement including the effect of treatment. Differences between treatments were consid-
ered significant at P < 0.05.

RESULTS AND DISCUSSION

As the inclusion rate of HP300 increased from 2% to 8%, weight gain decreased (P < 0.0001;
Table 3 and Figure 1). At the 2% inclusion rate, mink weight gain did not differ from zero and
was lower compared to controls (P < 0.0001). At HP300 inclusion rates of 4% and greater,
mink lost weight over the course of the study. The change in weight relative to the control
group did not appear to be strongly associated with a decrease in feed intake, except at the
highest inclusion rate of 8% where weight loss was greatest and feed intake was lower (P <
0.0001) compared to controls.

Compared to the control group, daily total wet fecal matter excretion did not differ for mink fed
2%, 4% and 8% HP300 diets and was higher (P = 0.008) for mink fed the diet containing 6%
HP300 (Table 3). Compared to the control group, daily dry fecal matter excretion was higher
(P =0.025) for mink fed the 2% HP300 diet and did not differ for mink fed the 4%, 6% and 8%
HP300 diets (Table 3).

Overall fecal N digestibility did not differ at the 2% and 4% HP300 inclusion rates compared to
@trols, and was lower (P = 0.021) in mink fed the 6% and 8% HP300 diets (Table 4). Com—/
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pared to the control group, none of the fecal AA digestibilities in mink fed the 2% HP300 diet dif-
fered (Table 4). Compared to controls, digestibilities of essential AAs in mink fed the 4% HP300
were lower for all AAs (P < 0.0001 to P = 0.014) except Arg, Trp and Tyr. Further increases in
HP300 inclusion rate to 6% and 8% did not affect digestibility for the vast majority of essential
AAs when compared to digestibility of essential AAs in mink fed diets containing 2% or 4%
HP300 (Table 4). Based on N and AA digestibility alone, the inclusion rate of HP300 at 2% in
place of fish meal is feasible. At higher inclusion rates, AA digestibility is reduced by approxi-
mately 3% relative to control. The poorer growth performance during this study was unlikely at-
tributed to the relatively small decrease in AA digestibility between the experimental diets and
control diet. Although crude protein (CP) concentration was notably lower in diets containing
HP300 (Table 2), CP requirement was met. Inclusion of HP300 increased dietary crude and di-
gestible carbohydrates by nearly four-fold across dietary treatments (Table 2). Mink are obligate
carnivores and it is likely that high dietary carbohydrate concentration (~30%) impacts perfor-
mance.

Another consideration of using HP300 in wet mink feed is consistency. Commercial ranches use
motorized carts with an attached feed tank from which wet feed is pumped through a hose to the
top of the cage. The feed must be wet enough to allow pumping and to allow the animal to pull
the feed down from the top of the cage. The feed containing as little as 2% HP300 was too dry to
be used in a commercial system and would need to be fed by hand.

In summary, as formulated in the present trial, feed containing HP300 as a partial replacement
for fish meal does not appear to offer enough advantages to the commercial mink rancher for it
to be embraced by the industry. Consistency of the feed would make feeding difficult in a com-
mercial operation. The decrease in feed consumption and decrease in body weight with the in-
crease in inclusion rate of HP300 in place of fish meal indicate that this plant-based protein
source could be used only at the 2% level.
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Tabl e 1. l ngredient composition of experi me
Il ngredi ent Contr2o% HP30®%® HP3®00 HP38% HP3
GNF 20 Y(cereal) 16.90 16.90 16.90 16.90 16.9
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YanEl deren, Inc., Shelbyville MI.
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Il ngredi ent % 4 % 6 %

300HP300HP300

Calcul at ed
Dry Matter, % 42.8542.4042.3543.36 42.68b
Crude Fiber % 2.24 2.65 3.01 3.00 3. 41
Crude Carbo

hydrates7,. 8 32.9331.3730.60 27.68
Digestible Carbohyder.a%3e288. %827.6126. 93 24. 31
Tot al Digestible N86r38&84s7w6. 0585.94 82.99
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Net Energy for Gain0O. 2vc al./2kBg 0. 28 0. 28 0.27
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Digestible Energy Mcx.and kog 77 0.78 0.78 0.75
Met aboli zable Ener @y 64B0abB3k@. 6410. 640 O0.618

Anal yzed
Crude Protein, % 62.7240.6640.1742.06 41.05p5
Aci d Detergent Fibe2.,8003.32 3.76 3.75 4. 27

Fat, % 16.3612.8014.4313.92 14.00P9
Ash, % 10.8210.9611.0110.43 13.8¢1
Phosphorus, % 1.40 1.28 1.22 1.91 0. 91
Calcium, % 1.78 1.30 1.27 2.97 0.75
Potassium, % 0.84 0.84 1.05 1.06¢6 1. 20
Magnesi um, % 0.22 0.20 0.25 0.29 0. 26
Sodium, % 0.78 0.69 0.76 0.74 0. 74
Copper, ppm 32 29 31 31 33

l ron, ppm 771 673 701 647 684
Zinc, ppm 202 194 126 114 11;/
Manganese, ppm 129 111 210 209 21

ContrpﬁD 8% HP300O0

t

h ’



%

\ BcControl DO2%HP300 B4%HP 300 W6%HP 300 W8%HP 300

Page 14
Tabl Bo8y weight, feed intake, and fecal DM a
tary | evels of HP3O0O0
Con-2% 4% 6% 85% vPa;Iug' Pt-vraelal
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. . . <
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< <
Daily feed i|i2264X%6 (24,9 |Wdt7 |Z10]|P. P
basis) o8 |4 |e¢ |1* | |3 [7- 000000048
. . < <
Dal!y feed |h131.ka@8 1%0,5 dgﬂyl 970_b)§1. DO.OCOOO(DOO4J
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Tabl e 4: Amino acid and nitrogen digestib
HP300 ( %, DM basi s)

Amino ACbdt26el HP3H#0® HP3PBOO HP3BWO HP3ODE Pval ue
Taurine 5923948285 39°30 29°79 44°48.58 0.00
Threoning&722884°%6 83718318 83"5m.790.004
Serine 88.5385.87 85.8686.0085.90.740.057
Glutami cOAc69 89.1588.46 89.0089.1686.560.088
Proline 8829686235 855286223 84°2®H.770.002
Glycine 87227832%5 827484257 80°371.020.001
Al anine 90271882%5 87°”9988"’1986"’7H.590.001
Cysteine772817428071270 712918 69.°88.710.014
Valine 9123989283 88’97 88"’5588"6M.520.002
Met hi onidn3e?17912%8 90°45 90."°91 90.°7M.490.002
| sol eucimne?0289228 88°39 882788, 5®.540.004
Leucine 9223690281 90°0789"°8189°84.480.002
Tyrosine92.50 92.0092.0291.65091.70.420.700
Phenyl al%nim=90.2%6 89”93 8991 89°8D.500.013
Lysine 912799021 89°3488"°7689°00.500.001
Hi stidin%el?8490232 89°5889°1989°5®.490.002
Arginine94.28 93.01 92.86 92.62 92.82.480.125
TryptoplB®n*73 882656 90247 87"°6887°2M.660.006
Nitrogen86259832718 822971 81°4481°44.200.021
Means within rows with diffPeaéne.superscript
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Naturally occurring Influenza A virus
subtype HI1N2 infection in a Midwest United
States mink (Mustela vison) ranch

Kyoung-Jin Yoon, 1 Kent Schwartz, Dong Sun, Jianqgiang Zhang, Hugh Hildebrandtl

Abstract. Influenza A virus (FLUAV) causes acute respiratory disease in humans and a variety of
animal species. The virus tends to remain within the species of origin; nonetheless, naturally oc-
curring cross-species transmission of FLUAV has been periodically documented. Multiple cross-
species transmissions of FLUAV have been reported from companion animals and captive wild
animals, neither of which is historically considered as natural hosts of FLUAV. In the fall of 2010,
mink (Mustela vison) inhabiting a 15,000-head mink farm in the Midwest United States experi-
enced persistent severe respiratory distress and nose and/or mouth bleeding. Mink losses aver-
aged approximately 10 animals per day. Six dead mink at 6 months of age were submitted to the
lowa State University Veterinary Diagnostic Laboratory for diagnostic investigation. Gross and
microscopic examinations revealed that all 6 mink had hemorrhagic bronchointerstitial pneumo-
nia. Hemolytic Escherichia coli was isolated from lungs, probably accounting for hemorrhagic
pneumonia. All animals tested negative for Canine distemper virus and Aleutian mink disease vi-
rus. Interestingly, FLUAV of H1N2 subtype, which contained the matrix gene of swine lineage,
was detected in the lungs. Serological follow-up on mink that remained in the ranch until pelting
also confirmed that the ranch had been exposed to FLUAV of H1 subtype (U clade). The case
study suggests that FLUAV should be included in the differential diagnosis when mink experience
epidemics of respiratory disease. Since the source of FLUAV appeared to be uncooked turkey
meat, feeding animals fully cooked ration should be considered as a preventive measure.

Avian influenza virus HIN2 infections in

farmed minks

Chuanmei Zhangl,2f, Yang Xuan2f, Hu Shan2f, Haiyan Yang2, Jianlin Wang2, Ke Wang2,
Guimei Li2 and Jian Qiaol*

Abstract

Background: The prevalence of avian HIN2 viruses throughout Asia, along with their demonstrat-
ed ability to infect mammals, puts them high on the list of influenza viruses with pandemic poten-
tial for humans. In this study, we investigated whether HON2 viruses could infect farmed minks.

Methods: First, we conducted a serological survey for avian influenza virus antibodies on a ran-
dom sample of the field-trial population of farmed minks. Then we inoculated farmed minks with
A/Chicken/Hebei/4/2008 HINZ2 viruses and observed the potential pathogenicity of HON2 virus
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and virus shedding in infected minks.

Results: H9 influenza antibodies could be detected in most farmed minks with a higher seroposi-
tivity, which indicated that farmed minks had the high prevalence of exposure to H9 viruses. After
infection, the minks displayed the slight clinical signs including lethargy and initial weight loss.
The infected lungs showed the mild diffuse pneumonia with thickened alveolar walls and inflam-
matory cellular infiltration. Influenza virus detection showed that viruses were detected in the al-
lantoic fluids inoculated supernatant of lung tissues at 3 and 7 days post-infection (dpi), and
found in the nasal swabs of HON2-infected minks at 3—11 dpi, suggesting that HON2 viruses repli-
cated in the respiratory organ, were then shed outwards. HI antibody test showed that antibody
levels began to rise at 7 dpi.

Conclusions: Our data provided the serological and experimental evidences that strongly sug-
gested farmed minks under the natural state were susceptible to HON2 viral infection and might
be the HONZ2 virus carriers. It is imperative to strengthen the HONZ2 viral monitoring in farmed
minks and pay urgent attention to prevent and control new influenza viruses pandemic preva-
lence.

Keywords: Avian influenza virus, HON2 subtype, Mink, Serology, Pathogenicity

Extended Viral Shedding of a Low Pathogenic Avian

Influenza Virus by Striped Skunks (Mephitis mephi-
tis)

J. Jeffrey Rootl*, Susan A. Shrinerl, Kevin T. Bentlerl, Thomas GidlewskiZ2, Nicole L. Mooersl,
Jeremy W. Ellisl, Terry R. Spraker3, Kaci K. VanDalenl, Heather J. Sullivanl, Alan B. Franklinl

I United States Department of Agriculture, Wildlife Services, National Wildlife Research Center,
Fort Collins, Colorado, United States of America, 2 United States Department of Agriculture, Wild-
life Services, National Wildlife Disease Program, Fort Collins, Colorado, United States of America,
3 Department of Microbiology, Inmunology, and Pathology, Colorado State University, Fort Col-
lins, Colorado, United States of America

Abstract

Background: Striped skunks (Mephitis mephitis) are susceptible to infection with some influenza
A viruses. However, the viral shedding capability of this peri-domestic mammal and its potential
role in influenza A virus ecology are largely undetermined.

Methodology/Principal Findings: Striped skunks were experimentally infected with a low patho-
genic (LP) H4N6 avian influenza virus (AlV) and monitored for 20 days post infection (DPI). All of
the skunks exposed to H4NG6 AlV shed large quantities of viral RNA, as detected by real-time RT-
PCR and confirmed for live virus with virus isolation, from nasal washes and oral swabs

(animum #106.02 PCR EID50 equivalent/mL and #105.19 PCR EID50 equivalent/mL, respec-/
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tively). Some evidence of potential fecal shedding was also noted. Following necropsy on 20
DPI, viral RNA was detected in the nasal turbinates of one individual. All treatment animals
yielded evidence of a serological response by 20 DPI.

Conclusions/Significance: These results indicate that striped skunks have the potential to shed
large quantities of viral RNA through the oral and nasal routes following exposure to a LP AlV.
Considering the peri-domestic nature of these animals, along with the duration of shedding ob-
served in this species, their presence on poultry and waterfowl operations could influence influ-
enza A virus epidemiology. For example, this species could introduce a virus to a naive poultry
flock or act as a trafficking mechanism of AlV to and from an infected poultry flock to naive
flocks or wild bird populations.

Estradiol stimulates glycogen synthesis whereas
progesterone promotes glycogen catabolism in the
uterus of the American mink (Neovison vison)

Kole Boweman and Jack Rose

Department of Biological Sciences, Idaho State University, Pocatello, ID, USA

ABSTRACT

Glycogen synthesis bymink uterine glandular and luminal epithelia (GE and LE) is stimulated by
estradiol (E2) during estrus. Subsequently, the glycogen deposits are mobilized to near comple-
tion to meet the energy requirements of pre-embryonic development and implantation by as yet
undetermined mechanisms. We hypothesized that progesterone (P4) was responsible for catab-
olism of uterine glycogen reserves as one of its actions to ensure reproductive success. Mink
were treated with E2, P4 or vehicle (controls) for 3 days and uteri collected 24 h (E2, P4 and
vehicle) and 96 h (E2) later. To evaluate E2 priming, mink were treated with E2 for 3 days, then
P4 for an additional 3 days (E2—P4) and uteri collected 24 h later. Percent glycogen content of
uterine epithelia was greater at E2 + 96 h (GE = 5.71 £ 0.55; LE = 11.54 + 2.32) than E2+24 h
(GE=3.63+£0.71; LE = 2.82 + 1.03), and both were higher than controls (GE = 0.27 + 0.15; LE
=0.54 £ 0.30; P < 0.05). Treatment as E2—P4 reduced glycogen content (GE = 0.61 £ 0.16; LE
= 0.51 £ 0.13), to levels not different from controls, while concomitantly increasing catabolic en-
zyme (glycogen phosphorylase m and glucose-6-phosphatase) gene expression and amount of
phospho-glycogen synthase protein (inactive) in uterine homogenates. Interestingly, E2—P4
increased glycogen synthase 1 messenger RNA (mRNA) and hexokinase 1mRNA and protein.
Our findings suggest to us that while E2 promotes glycogen accumulation by the mink uterus
during estrus and pregnancy, it is P4 that induces uterine glycogen catabolism, releasing the
glucose that is essential to support pre-embryonic survival and implantation.
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Fecal progestin concentrations as an indicator of
reproductive success in American Mink

Xinyan Caoa,b, Haijun Weia,b, Hailong Xuea,b, Xiaoxia Lia,b, Weigang Zhaoa,b,Chao Xua,b,
Shiyong Wanga,b, Yunfei Diaoa,b, Jack Rosec,? 7Baozeng Xua,b,“a Institute of Special Animal
and Plant Sciences, Chinese Academy of Agricultural Sciences, Jilin, 130112, PR China bState
Key Laboratory for Molecular Biology of Special Economic Animal and Plant Science, Chinese
Academy of Agricultural Sciences,]ilin, PR China cldaho State University, Department of Biologi-
cal Sciences, Pocatello, 83209, USA

ABSTRACT

Efforts to increase mink reproductive success (live births and litter sizes) can be partly assessed
by measurement of blood progesterone levels. However, the stress of blood sampling increases
the incidence of failed matings, aborted fetuses and death of the dam. We have therefore non-
invasively measured fecal progesterone metabolite (progestin) concentrations during the repro-
ductive cycle of mink. We tested the hypothesis that fecal progestin concentrations during the
window of implantation (late March—early April) will,(1): be higher for whelping than non-whelping
mink, and (2): be higher for mink mated multiple times, compared to single matings. Mink were
mated once (March 3), twice (March3 and 10) or three times (March 3, 10 and 11) and fecal pro-
gestin concentrations determined from March 1 to April 30. The percent mink in each group giving
birth to live offspring was42.8%, 80.8% and 92.3% for mink mated once, twice or three times, re-
spectively (P < 0.05).Litter sizes did not differ among mink mated once (5.22 + 0.55), twice (6.29
1 0.35) or three times (6.08 £ 0.32; P > 0.05). Mean fecal progestin concentrations from mating to
diapause (March 19) did not differ between mink that whelped or not, nor in response to the num-
ber of times mated. However, mean fecal progestin concentrations for mink that whelped were
higher on March 25 (perimplantation) than March 19 after being mated once(51.96 + 2.96 vs
23.53 + 1.89 nM/g dry wt; P < 0.05), twice (66.00 + 1.60 vs 25.57 £ 1.28 nM/gdry wt; P < 0.05) or
three times (66.48 + 1.42/g vs 19.16 £ 1.09 nM/g dry wt; P < 0.05). During implantation (April 5),
mean fecal progestin concentrations for mink that whelped after being mated once (146.60
10.02 nM/g dry wt), twice (162.10 + 5.64 nM/g dry wt) or three times (188.50 + 3.92 nM/g dry wt)
were significantly higher than for those that failed to whelp; 119.30 + 8.87 nM/g dry wt, 77.84 +
5.86 nM/g dry wt. and 118.9 + 6.55 nM/g drywt., respectively (P < 0.05). Our findings suggest that
measurement of fecal progestin concentrations during blastocyst reactivation and implantation
may be a useful indicator of successful pregnancies in mink.

NOTE: All complete articles will be available at www.FurResearch.org, a free mink
research library hosted by Fur Commission USA
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