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ELECTROPHORETIC PROTEIN ANALYSIS IN THE
CONDITIONED CAPTIVE WILD COYOTE, Canis latrans®

E. K. GOERING, C. S. CARD, D. F. BROBST and N. L. GATES

Abstract: Total protein, albumin and serum protein values were determined on 19
male and 14 female captive, vaccinated, wild coyotes. Male coyotes had significantly
higher total protein, alpha 1 and alpha 2 globulin levels than female coyotes. Captive,
wild coyotes had lower values for total protein, albumin and beta globulins, and
higher values for alpha 2 and gamma globulins than similar values for laboratory

dogs.

Albumin values determined by bromcresol green were slightly higher than values
derived by electrophoresis. This difference was non-significant.

INTRODUCTION

The purpose of this study was to
evaluate the absolute and relative values
of total serum protein fractions in con-
ditioned captive wild coyotes. This study
was prompted by the need for alternative
methods of predator control. Current
chemosterilant research involves the use
of chemical sterilants which may alter
normal physiological values of treated
animals. However, before a complete
evaluation of the changes produced by
these chemosterilants can be made, it is
essential to determine normal values for
the research animals. Many of these
values are not available in publication
form. This investigation, which describes
several normal values for coyotes, will
contribute to future research efforts
using the conditioned captive wild coyote.

MATERIALS AND METHODS

Nineteen adult male and 14 adult
female coyotes were captured with the
use of snowmobiles for this study. They
were captured between December, 1974,
and March, 1975, within a 170 km ra-
dius of the U.S. Sheep Experiment Sta-
tion, Dubois, Idaho. Average altitude of
this area is 1.7 km. A minimum of 3
months in captivity was allowed for ac-
climation of the coyotes to the new en-
vironment; i.e., in a modern kennel of
standard design, provided with water
and a commercial dog food,® ad libi-
dum. The coyotes were vaccinated after
entry into the kennel with a commercial
canine vaccine.® The coyotes appeared
clinically normal throughout this in-
vestigation.

Serum evaluations were performed on
peripheral blood samples collected from
the jugular vein in Vacutainer tubes
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using a 20 gauge needle,® from un-
anesthetized male and female coyotes
fasted for a minimum of 8 hrs. Serum
was separated by centrifugation within
cne hr after collection.

Electrophoresis was carried out on a
microzone electrophoretic cell using cel-
lulose acetate strips with sodium barbital
buffer (pH 8.6).5 The method utilized
was a modification of Nerenberg's.” Pon-
ceaus-S dye was used as the protein stain-
ing agent and the electrophoretic patterns
were quantitated on an integrating den-
sitometer. Calculations of the percentages
of protein fractions were made from the
densitometer tracings obtained. Total pro-
tein values were determined using the
buiret procedure after a calibration curve
was prepared from an albumin standard®
and normal sera.[@ The bromcresol green
dye method was used to measure albu-
min. The albumin value obtained from
dogs using the hydroxyazobenzene ben-

zoic acid (HABA) assay are depressed
when compared to values obtained by
other procedures.” To avoid this possi-
bility, duplicate albumin values were de-
rived using the bromcresol green (BCG)
assay and electrophoresis. Results were
analyzed by the standard student T-test
(unpaired).® Significance was assumed
for P < (0.05).

RESULTS

The results of this study, summarized
in Table 1, are expressed as the mean
value, standard deviation and observed
range for the various parameters. Albu-
min values were determined by the brom-
cresol green and electrophoresis tech-
niques while globulins which are listed as
alpha 1, alpha 2, beta, and gamma globu-
lin were determined as electrophoretic
absolute (grams/100 mls) and relative
(percentages) values.

TABLE 1. Serum Protein Electrophoresis Values Determined on 19 Male and 14 Female Con-

ditioned Captive Wild Coyotes.

Std.
Evaluation Method Mean Dev. Percent Observed Range
Tctal Protein (biuret) 5.4 gr/100 ml = .45 100.0% 4.5-6.1 gr/100 ml
Albumin (bromcresol green)* 2.8gr/100 ml = .30 52.0% 2.2-3.3 gr/100 ml
Albumin (electrophoresis) * 2.6 gr/100 ml = .31 48.6% 2.1-3.3 gr/100 ml
Globulins
Alpha 1 Indirect
(electrophoresis) 0.4 gr/100 ml = .06 6.5% 0.2-0.5 gr/100 ml
Alpha 2 Indirect
(electrophoresis) 0.7 gr/100 ml = .17 13.3% 0.5-1.1 gr/100 ml
Beta Indirect
(electrophoresis) 0.6 gr/100 ml = .20 12.0% 0.4-1.4 gr/100 m!
Gamma Indirect
(electrophoresis) 1.1 gr/100 ml + .18 19.6% 0.8-1.4 gr/100 ml

* Albumin values determined by bromcresol green did not differ significantly from those derived
by electrophoresis.

[a] Becton, Dickinson, and Co., Rutherford, New Jersey 07070, USA.

(8] Beckman Instruments, Inc., Maywood, Illinois 60153, USA.

6] American Monitor Corp., Indianapolis, Indiana 46200, USA.

@ Metrix Normal Serum, Armour Pharmaceutical Co., Chicago, Illinois 60600, USA.
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The mean total protein value found in
19 male and 14 female coyotes was 5.35
+ 45 gm/100 ml, with an observed
range of 4.5 to 6.1 mg/100 ml. The
mean albumin values, determined by the
bromcresol green (BCG) dye method,
were 2.8 *= .30 gm/100 ml with an
observed range of 2.2 to 3.3 gm/100 ml
making up 52% of the protein fractions.
The same values obtained by electro-
phoresis were 2.6 *= .31 gm/100 ml,
with an observed range of 2.1 to 3.3
gm/100 ml. The latter values made up
48.6% of the total protein fraction, and
are similar to those obtained using the
bromcresol green dye method (Table 1).

Electrophoretic values for globulin
fractions are listed in Table 1, while
Table 2 compares the mean value, stan-
dard deviation and observed range found
in the 19 male and 14 female coyotes
using the Student t-test evaluation.” The
values for albumin and beta and gam-
ma globulins for females were not sig-
nificantly different from the male values,
however, total protein and alpha 1 globu-
lin values in the females were signifi-
cantly lower than in the males. Because

of the similarity of observed ranges and
the extreme sensitivity of the paired t-
test, this difference may have a limited
diagnostic significance.

A comparison between mean female
and male coyote values obtained in this
study, and mean values for female and
male dogs previously determined,’ are
listed in Table 3. Mean total protein
values for both coyote sexes were lower
than values for the dog. The difference
in values is greater between female coy-
otes compared to female dogs than be-
tween male coyotes and male dogs. Mean
values for albumin and alpha 1 and beta
globulin followed a similar pattern in
both coyote sexes when compared to the
dog (Table 3).

The mean values for alpha 2 and gam-
ma globulin of the coyotes were higher
than comparable values in dogs. The
gamma globulin level of coyotes was
nearly double the value for domestic
animals.® Male and female coyote values
followed a similar trend (Table 4) when
compared with two different populations
of dogs.

TABLE 3. Comparison of Protein Fractions of Male and Female Coyotes and Male and Female

Dogs.
19 Male 53 Male® 14 Female 47 Female
Coyotes Dogs Coyotes Dogs
Total Protein (gm/100 ml) 5.5 6.1 5.1 6.2
% 100% 100% 100% 100%
Albumin (gm/100 ml)** 2.6 35 2.6 3.6
% 47% 57% 50% 57%
Alpha 1 (gm/100 ml)** 0.4 0.5 0.3 0.5
% 7% 7% 6% 9%
Alpha 2 (gm/100 ml)** 0.8 0.5 0.6 0.5
% 15% 8% 12% 8%
Beta (gm/100 ml) 0.6 1.1 0.65 1.1
% 11% 18% 13% 17%
Gamma (gm/100 ml)** 1.1 0.6 1.0 0.5
% 20% 9% 19% 9%

* Determined by biuret technique in both dogs and coyotes.
**Determined by serum electrophoresis in both dogs and coyotes.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 06 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use



501

Journal of Wildlife Diseases Vol. 12, October, 1976

‘[e) Uy S[ewue JO JaquInN o

(Jur 001 /w3)

anjeA 9n[osqy
an[eA dAnedy

(€5) (30 3|3eag
(1w 001 /w3)

anjeA aInjosqy
anjeA 9Ane[dy

(g¥) 80oQ Alojeroqe]
(Jur 001 /w3)

anjeA dnjosqy
anjeA aaneRy

+(€£€) $91040D

98’ 0’1 6§’ 6T 9t 99
%0°tl %6°61 %6°8 %'y %8'tS %001

16 91 SLO £9°0 v'e €9
%Y1 %9T %T1 %01 %8¢ %001

SO'1 ¥9°0 L0 sE0 9T V'S
%961 %0°CI1 %eEl %S9 %9 8% %001
unqQoin unqoin utnqoio urnqorn urunqy uro1d
rwiwen elag Zeydly 1 eydiy Q1oL

sisasoydoiidajg POYIdA 12inig

anfeA suonenjeag

sBo@ pue s3j040) p|IM dAnde) pauoiipuo) usamiag uostiedwo) uoldely uldold 'y J18VL

‘(W QQ1/WO Ul UdAI3 uonen[eAy #

*(A12Andadsal €67°7 pue [70°T JO onsnels-1) sdnoid 3j0£0d

sjewd) Jo S[ew Jayd ur sisaroydondad AQ PIALIIP San[eA WOIj APUBDTJIUSIS ISJJIP 10U PIP U313 [0S21OW0IQ AQ PIUIWIANP SIN[BA UIWNQIV 44

“(50°0) > = d " (pairedun) ‘wopaalj Jo saa133p |¢ pue sajdwes €€ I0J TH(Q'T Sem anjeA 1S3} . 1,, .

0£6°0 +'1-8°0 (A 0’1 £'1-8°0 ST I'1 (sisazoydonyda|s) rwwen
1€6°0 y'I-¥0 9T 90 6°0-+0 9T’ 90 (sisatoydondal) eag
S6V'Tx 0'I-¥0 14% 9°0 I'i-9°0 LT 80 (s1saroydo1na|a) g eydiy
LO9'Tx ¥'0-T0 90" €0 1I'1-¢°0 90° v'0 (sisazoydondafa) | eydiy
005°0 0°€-TT L 9T £e1e ve 9°C »x (S1s210ydo1d3[d) ununqy
S9¢°'1 1'¢-T°C 9T LT £'eTT (4% 8'C % (U313 [osa1owolq) ulwngly
9LT T 8¢Sy 134 I's 1'9-S'y o’ Y (121n1q) urdj0Id BIO],
an[eA s8uey ‘ag uedp a8uey ‘Ad (Jw Qo1 /wd) uesy # uonenjeayg
19L L PaA13sqQ0 a2 (p1) ssjewag PaAI3sqQO ‘PIS (61) St

“(lws 001 /utatoid sweib) uosiredwo) xag—sanjeA sisaioydouda|3 ulsjold wnag sajohod PIIM dAnded pauonipuod ‘7 318VL

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 06 May 2024

Terms of Use: https://complete.bioone.org/terms-of-use



502 Journal of Wildlife Diseases Vol. 12, October, 1976

DISCUSSION

The coyotes used in this investigation
were wild animals and confinement un-
doubtedly resulted in stress. During a
period of stress comparable to that which
a caged coyote may encounter, gluco-
corticoids are secreted continuously to
aid the individual in adaptation to the
stress. This adaptational mechanism is
essential for survival during the in-
numerable stress periods that many wild
species must withstand. Hypophysecto-
mized or adrenalectomized animals trea-
ted with only maintenance doses of
glucocorticoids die when exposed to the
same stress a normal animal would sur-
vive.® When studies on wild confined
animal species are carried out using re-
straint techniques, workers can attempt
to minimize the stress during procedural
activities and hope that reactions to the
stress are uniform throughout the experi-
mental population.

The difference in values of total pro-
tein and albumin between wild coyotes
and dogs was consistently observed in
this investigation (Table 3 and 4). Whe-
ther this is a true interspecies difference
or is dependent on dietary factors exist-
ing between wild coyotes and dogs was
not established. However, the coyotes
had been fed, ad libidum, a commercial
dog food meeting minimal requirements
for dogs for approximately three months
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