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ABSTRACT

Blood samples from eighteen desert bighorn (Ovis canadensis mexicana)
Vive-captured {in Sonora, Mexico, were collected for serologic,
hematologic, and blood chemistry analyses. Significant serologic
titers were found to bluetongue, parainfluenza-3, epizootic hemorrhagic
disease, and bovine virus diarrhea. Suspect titers were found to
contagious ecthyma and Leptospira {nterrogans sorovar pomona. No
titers were found to infectious bovine rhinotracheitis or Brucella
abortus. Blood chemistry and hematological results are presented.

INTRODUCTION

Efghteen bighorn were captured between January 30 and February 4, 1984,
sixteen from the Posada-Pico Johnson range in Sonora, Mexico, and two
from Tiburon Island in the Gulf of California. Thirteen of these
bighorn were captured by herding the animals into standing Vinear nets
with a helfcopter. Two were captured with 2 net capture gun fired from
a helfcopter. Three were captured by chemical fmmobilization from a
helicopter using a COp Cap-Chur rifle. Complete capture information
is presented in DeForge et al. (1984). Body condition and health of
all animals appearéd good.
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METHODS

Whole blood was collected from each animal by Jjugular puncture and was
transferred into sterile tubes to be used Ffor serclogical, virus
fsolation and blood chemistry analyses, {into potassium oxalate -
sodium fluoride tubes for glucose determination, and into 1iquid EDTA
(Ks) tubes far hematology. Whole blood {n sterile tubes was allowed to
clot for 2-5 hours at room temperature, then centrifuged for 20 minutes
for serum separation. Fecal samples were collected to evaluate
parasitic diseases, and nasal swabs were collected to survey
respiratory pathogens. A1l medical samples were flown daily to
veterinary laboratories in the United States.

Hematology and blood chemistry analyses wereé conducted by Veterinary
Reference Laboratory, Anaheim, California, as well as hemaggiutinmation
inhibition tests for parainfluenza-31 and agar gel immunodiffusion tests
for bluetongue. Veterinary Reference Laboratory also ran bacterial
cultures from nasal swabs.

Yeterinary Laboratory Services, Fresmo, California did serclogical
testing for Brucella abortus and Leptospira interrogans serovars
pomona, hardi}_g, grigquuqhuu. canicola, and fcterohaemorrhagiae by
plate agglutination; for bBluetonque and epizootic hemorrhagic disease
by agar gel {mmunodiffusion; and for parainfluenza-3, bovine virus
diarrhea, and infectious bovine rhinotracheitis by virus

nautralization. They also attempted virus 1solation from hlood clots
and nasal swabs, and cultured bacteria from nasal swabs.

Central Animal Health Laboratory, Madison, Wisconsin conducted
complement fixation tests for bluetongue, and Matiomal Yeterinary
Services Laboratories, Ames, lowa, conducted complement fixation tests
for epizootic hemorrhagic disease and contagious ecthyma.

RESULTS AND DISCUSSION

Results of serological tests are presented in Table 1. Fifty percent
of the sheep were seropositive to parainfluenza-3. These titers were
also high (1:64 to 1:256), indicating probable previous infections.
Parainfluenza-3 virus destroys the mucociliary cells that line the
Tower respiratory tract, hindering the clearance of infective agents,
and when coupled with stress and bacteria 1t can trigger fatal
pneumonia in both lambs and adults (Heuschele 1981, Salsbury 1981, ODyer
1982). Exposure to parainfluenza-3 has been found in other bigharn
populations (Parks et al. 1972, Parks and England 1974, DeForge 1980),
and 1s considered an important factor in a pnemmonia complex that is
causing high lamb mortality in the Santa Rosa Mountains of California
(DeForge et al. 1982). This population should be monitored for signs
of disease that could be the result of parainfluenza-3 wvirus.
Parainfluenza-3 1s common in cattle and domestic sheep. Cattle were
abserved 1n the study area.
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Table 1. Results of serological tests for antibodies to selected
animal pathogens in 18 desert bighorn from the Posada-Pico Johnson
Range in Sonora, Mexico, and omn Tiburon [Island in the Gulf of
California.

Percent Parcent
Positive suspect
Parainfluenza-3 50
Bovine Yirus Diarrhea 50
Epizootic Hemorrhagic Disease 44
Bluetongue s

Leptospira interrogans serovar pomona
Enﬁggaus Ecthyma

Infectious Bavimeée Rhinotracheitis
E.ruce'ﬂq abortus
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Table 2. Hematologic values for 18 desert bighorn from the Posada-Pico
Johnson Range in Sonora, Mexico, and on Tiburon Island n the Gulf of
California.

X *Ss

Leukocytic series
Total white blood cells (103/mmd) 8.39 £ 3.16
Band neutrophils (%) 0
Segmented neutrophils (%) 61.4 + 14.8
Lymphocytes (1) 2.1 ¥ 15.0
Monocytes (%) 2.9+1.8
Eosinophils (%) 7.5 % 5.9
Basophils (%) i

Erythrocytic series

¥ Tnti‘l red blood cells (106/m) 12.1 2 0.8

Total Hemoglobin (g/dl) 16.1 + 1.0
Packed cell volume (%) 45.6 + 3.7
Mean corpuscular volume (F1) 38.2 + 3.0
Mean corpuscular hemoglobin (pg) 13.4 + 0.9
Mean corpuscular hemoglobin concentration (g/dl) 35.3 ¥ 1.3
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Bovine virus diarrhea 15 primarily an immunosuppressant disease that
attacks white blood cells and reduces am animal’s resistance to
disease, [Infection in pregnant ewes with the bovine virus diarrhea
virus can cause abortion and birth defects including mummified fetuses,
hydrocephaly, porencephaly, cerebellar hypoplasia and dysplasia, and
"hairy shakers® (lambs with abnormal birth coats and incoordination)
{Salsbury 1981, Salsbury 19B4). Bovine virus diarrhea titers were
relatively Yow (median 1;16). However, similar titers have been Found
in domestic sheep exhibiting sfgns of disease (Salsbury 1984). Low
bovine virus diarrhea titers have been found 1n other bighorn
populations (DeForge, unpub. data onm bighern in Arizona; David A.
Jessup, Calif. Dept. of Fish and Game, Sacramento, unpub. data on
bighorn in Californfal, but have not been associfated with disease.

Bluetongue and epizootic hemorrhagic disease are both imsect borne
noncontagious viral diseases that may cause systemic disease and death.
Bluetongue has been related to bighorn losses (Robinson et al. 1967,
Hailey et al. 1972, Blaisdell 1975, DeForge et al,1982). Although & of
18 samples were positive by agar gel fimmunodiffusion testing for
blustongue, only one sample had a titer by complement fixation testing
(1:20). Complement fixation titers for epizootic hemorrhagic disease
were low (median 1:5), probably indicating previous exposure rather
than fnfection.

Titers to Leptospira interrogans serovar pomona were found in 39
percent of samples; however all titers were at the 1:40 level,
which can be considered only suspect (Chilellf et al. 1982). Likewise
the two animals with detactable titers to contagious ecthyma were only
at a suspect level {1:5). A1l samples were seronegative to infectious
bovine rhinotracheitis and Brucella abortus.

Hematologic values and blood chemistry values are prasanted in Tables 2
and 3 respactively. Hematologic values are similar to normal values
for domestic sheep (Schalm et al. 1975) and published data on desert
bighorn (McDonald et al. 1981, Deforge and Scott 1982).  Blood
chemistry values are also similar to published data on desert bighorn
(McDonald et al. 1981, DeForge and Scott 19A2) except serum glutamic
oxaloacetic transaminase and serum glutamic pyruvic transaminase are
lower and phosphorus is higher. These values will help establish
normals for desert bighorn sheep.

Aerobic nasal flora cultured from swabs are presented in Table 4. None
of these organisms should be considered particularly pathogenic from
nasal swabs. No Pasteurella sp. was cultured. This organism has been
associated with diseased bighorn (Rosen 1970, Spraker 1977, Spraker and
Hibler 1977, Foreyt and Jessup 1982), but 1t may be part of the norma)
flora of the upper respiratory tract.

Ho viruses were fsolatad from nasal swabs or from blood clats. Mo
fecal parasites were found.
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Table 3. Blood chemistry values for 18 desert bighorm from the
Posada-Pico Johnson Range in Sonora, Mexico, and on Tiburon Island in
the Gulf of California.
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Serum glutamic oxaloacetic transaminase (U/1)
Serum glutamic pyruvic transaminase (U/1)
Alkaline phosphatase (U/1)

Cholesterol (mg/dl)

Glucose (mg/d]

Blood urea nitrogen (mg/dl)

Creatinine (mg/dl)

Total Bilirubin (mg/d1)

Total Protein {gr’ﬁl

Mbumin {g/d1)

Calcium (mg/d1)

Phosphorus [mg/d1)

Sodium [mﬂfﬁ

Potassium [meq/1)

Creatine phosphokinase (U/1)

Lactic dehydrogenase (U/1)

Gamma glutamyl transferase (U/S1)

Cortisol (mg/dl)
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Table 4, [ncidence of aerobic nasal flora cultured from swabs of 17
desert bighorn sampleéd from the Posada-Pice Johnson Range 1n Sonora,
Mexicn, and on Tiburon Island in the Gulf of California.

Incidence (%)

Acinetobacter anitratus 6/17 (35)
Alternaria sp. 5/17 (29)
BaciTTus sp. 4/17 (24)
Cltrobacter Fraundii 217 (12}
Corynebacterium Sp. 6/17 (35}
Cryptococcus albidus var. albidus 1/17 { 6)
Fnterobacter agglomerans 13/17 (76)
Enterobacter cloacae T/17 (41)
Hormondendrum [Fonsacaea) sp. 1/17 { 6)
ETebsielTa ozaenze 2/17 (12)
Wicrococcus sp. 1/17 | B)
Pseudomonas fluorescens / putida group as17 (47)
Peeudomonas maltophilia 217 (12)
Pieudombnas stutzerd 2/17 (12)
Terratia plymuthia 2117 (12)
Staphylococcus aureus 8/17 (24)

Staphylococcus epidermidis 2f11 (12]
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