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ABSTRACT
Data on 16 serum paremeters, togethar with body weights, ave presented
for a captive population of 32 California bighorn ewes and lambs collected
in the fall and again fn winter, The purpose wWas to establish normal
oetabolic profiles for comparative putriticnal and genetic studies of
wild bighorn sheep populations, Estimates of repeatsbilitles of
serum parameters are presented and their relationship to estimates of
inbreeding are briefly discussed,
INT RODUCTTON
Merabolic profiles have bheen used Lo assess oubritional status and
health in both domestic and wild species, For exsmple Payne ot al,
(1970) and Kirchenham and Rowlands (1976) heve done extensive work relating
healeh and nucritional status of dairy herds to the concentration of
certain serum constituents of represcntative animals from Chege herds,
Fransmann (1971a, 1971b) and Bortrell gt al. (1978) have reported serus
constituent levels for both bighorn and thinhorn sheep. Utilizarion
of these profiles, in assessing herd health and nutritional status of
wild spacies, i3 a recent technique and is currently undergoing intensive
study, Hebert (1972; pors, comm., and this study). The practical

application of these techniques in develeping and momitoring supplemental
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feeding and stocking rate programs are obvious, Mo attempt is made
here to evaluate the utilicy of various serum constituents for cthese
purposes, Rather, the intent is to delinéate the effects of age and of
season on the various serum constituents in order to help establish
normal levels for the age classes studied.

Data presented here are the result of a study to identify genetic
markers for use in determining inbreeding in natural bighorn sheep
populations. Inbreeding, In general, causes a decline in vigour,
while specifically it lowers reproductive fitness, Estimates of the
gensitivity and lavels of inbreeding in bighorn sheep will establish
the minimal size for small isolaced breeding populations, and aid in
determining the most suitable size and genetic composition for re-
introductions.

MATERIALS AND METHODS

Data usged in this study weré cbtained from animals in the captive
herd of California bighorn sheep (Ovis canadensis californisna) of the
ecooperative bighorn sheep management project involving the Bricish
Columbia Fish and Wildlife Branch, the Okanagan Game Farm, the University
of British Columbia, and Simon Fraser University. Animals used in this
study included 8 male lambs, 10 female lambs (all borm in 1977), and 14
ewes (dams of the lambs), each bled in late September, 1977, and again in
December, 1977.

Serum samples were cbtained from whole bleod taken frem the jugular

vein by vacuutainers, and were later analysed by a commercial bio-medical
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laboratory.

The estimates of ape Class (7) (male lmmbs, female lambs, and owes),
Season (5) (September and December) and the interaction between Class and
Seagson (CxS) were used in the following linear model, to obtaln estimates
of the leasr-square means of body welight and each serum constltuent
asgociared with each eifect.

T”k = U+ €y + 55+ (Cx8)445 + Eijl{

Single degree of freedom contrasts were used to evaluate the effects
of Clags - lambs (male + female) vs. ewes and male lambs vs, female lambs,
Newman-Keul mulriple range test was used to evaluate differences in Class
% Season interaction. The variance among individuals (Vi) and within
individuals (V,;) were estimated by adding individuals within classes
(I41/C4) to the above model, The repeatability coefficients were
estimated by R = Vy/(VitVy).

Significance levels reported in this paper are P £ 0,05,

RESULTS AND DISCUSSION

The means and standard deviations for body weight and lavels of each
serum constituent for each Class, Season and Class by Season cell are given
in Table 1. Phosphorus, blood urea nitrogen (BUR), uric acid, and
potassium were all lower in the current study, while cholesterol and
thyroxin were found to be higher than reported by Bottrell et al (1978).
These differences are gquite large, in some cases, and likely due te
differences in available feed, The lambs in the study, reported by

Bottrell, were fed hay with a grain supplement, while those in the current
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study wers on native range with no supplementation. Mean values reported
by Franrmann {137la) and Pranemann and Thorne (1970) agree with the
currént results for phosphorous, glucoss, BUN; and total protein.

Calcium levels were higher and cholesterel levels lower in the present
atudy than found by the above authorTs.

o aignificant differences were found between male and female lamba
for any of the variables studied including weight. Adule ewes did not
differ from lambs in serum glucose, cholesteral, total proteinm, bilfrubin,
or potassium, but were significantly heavier and differed im all other
serum constitoents as {ndicated in Tables 1 and 2.

Seasonal effects are eélaborated in Tables I and 2, and only bilirubin,
sodium, creatinine, triglyceride, and amylase showed no change due o
season, Serum minsral levels (caleium, phosphorus, and potassium)
declined from September to December. BUN, wric acid, cholesterol, total
protein, and globulin alse declined. Only serum albumin and thyroxin
increased from September to December.

Significant Class x Season interactions were cbserved for weight,
cholesterol, globulin, and creatinime (Table 1). Lambs increased in
weight, while ewes lost weight from first to second smmpling., It should
be noted that no significant change in weight cccurred within an age
class; rather the weight loss of the ewes was small and not significant,
but the combined gain of the lmbs and loss of the ewes was a significant
differencial response. It was noted that many of the ewes were still
lactating ac the September sampling pericd which may account for this

gignificant interaction. Cholescerol levels in lamba dropped while
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Table 2: Summary of analysis of variance and repeatabilities for body weight

ayl serum comatitoent levels,

Class (2 d.f.) Season(l A.F.) Class ¥ Saason

Tambs [Z4a.f.)
tnits Larbs-ewes male-ewe Sept.-Dec. Repaatabi 1ity
Dependent Variahle (R)
1. Leight kg =27.4* ns ns *(1) (2)
2, Calefim (Ca) mgfdl D.B87* ns 0.51* ns Um
3. Phesphorus (Pimy/dl  0.77% bs 1,53 1 ot
5 Glussse mydal  ns ns ns ns 19
5. BN m/dl  -3.25%  ns 3.48 ns 2
6. Urie Asid my/dl  -0.DE%0* ns 0.1630* ns 21
7. Cholestersl mg/dl  ns ns 13.8¢ (1) 9
8. Total protein gn/dl  ns ns 0.73* ) 29
9. Albumin vl 0,220 ns -0,79* rs 29
10, Globulin g/l  =0,39° ns 1.52¢ ") ol¥
1. Bilinkin  ma/dl ns ns ns ns ol¥
12, Sodiwm (Ma) meg/l  3.6% ns ns ns gtd
1%, Potassium (K meg/l ns ns 0,454 ne 24
14, Creatinine mg/dl -0.20 e - (1) ot
15. Triglycoride mg/dl 17.3% s ns s 5
16. Amylase [somogyl  -15.53% ne n ne (2)
units)
17. Thyroxin (Tg) mg/dl 3,29 ns -1.96 ns (2)

% gignificant P 0.05

{1} sco Table 1 for multiple range test

{2) not estimated due to missing chservation
{3) negative cstimate of 1i|F_1h. assumed B=0
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serum cholesterol levels in the eweés remained constant., Serum globulin
levels in the lambs dropped drastically [rem September Co Decesher, while
the lewvel in eves dropped over that perled but not to the samé éxtént.
The crestinine level for ewes was high In Septesber and dropped to a
level cosparablé to that of the lambs in December, The repeatabilities
(eorrelations bétween répeatéd samplés of the same individusl) for serum
BUN, total protein, albumin, glucose, urie acld, snd potassiom (Table 2)
were réssonably high, This sugpests thése comstituents may bé sultable
polygenic markers, becauseé the mapgnitude of the smong Individusl varisnce
(V1) Indlcates that genetic differences do exlst [or these traits In the
population. Further evalvarion is required to éliminate the real
possibility thar several of these parameters are controlled by sisple
genetic aystems, in which case thay may be useful as polymorphic markers,

It is also apparent, from this analysls, that approximately 107 of
the variation I BUN, total proteln, and albisin levels (s associated
with differences mmong individuals which has fmplications on sampling
schemea for monicoring nutrient status of populations. Mo comparlsions
of these estimates of repeatabilities are available in the literature for
thin apecien, However, the repeatabilities are penerally consistent
with thoss found in dairy cattle populations (Peterson 1978, Kitchen-
ham and Rowland 1976).

Differences were obaarved, for most variables, hetwesn lesha and
adulc ewes, while sex of limb was not Importamt. It follown that
mecabolic profiles, used for asseseing mutritional status, would nesd

to be adjusted for cthe age effects to obtaln realiscic estimates for a
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herd or population, The observed aeasonal changeés may be due to normal

season cycles or to a decline in mutritfonal status, This will require

additional investigation,
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