PLASMA CORTICOSTERDIDS AS AN INDEX OF STRESS

IN CAPTIVE FERAL HORSES

In studies involving captive leral
horses, capture lechnigues and hundling
provedures are such thut some degree of
ress is usually induced. Stress, in this
shudly, is defined s any noxicus stimmli
ant normally encountersd by the horses
and which canse an elevation of adrenal
cortival stercids. Such stimuli can in-
elude trauma, disease, emational orisis,
or actte anxiety and severe exercise. The
pathway by which ghwacorticoicds and
most natably corlisol are elevated in-
volves, o the fol leswing sequence, (11 ex-
citation of the amyadaloid nucled and the
retienlar activating svstem, (2) stimmila-
tion of the ventval hypothalamus-median
eminence, (3] release of corticotropin re-
leasing hormene (CRHE], (4) secretion sk
ACTH by the anterier pitnitary, and (3]
cecrotion ol cottizol and ather @lueecnr-
ticoids by the adrenal cortex (Liddle
14974}, The response of this pathway to
any of the stimmali mentioned love is
rapid,

The implications of this induced stress,
as defined above, can be seriond from the
standpoint of altering physiolegieal pa-
rameters that might be stadied and also
from the standpaeint of criticism by ani-
mal protection socicties, Cleary, vonecrm
for the snimals requines a consideration
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af indueed stress, Such studies involving
fa-ra] |_--:||n-:{-. therefurs shouled '|_1r-:|1-'i-:.|F'
sorme quanditative measure of physiolog-
sl stress in onder to v ihmate ancl fn-
prove hamlling procedures, and to vali-
late the nornal ity of otber L'.lhl'F-!ii.'.llL!'lEi-!.Hl
prararmsters.

Daring 4 vears, we examined the endo-
crinology of 2 herds of forul horses {Pryor
Mountain Mational ¥Wild Hovse Range,
Montann, ol Cedar Mountain, Tlhsh),
Bost ol the studies tvalved measure-
menls of 1T-heta-hydroxvandrogens
(Kirkpatrick ot al. 1876, 167Th). Plasma
cortiensteroids . were exmmined ag a I
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duced stress. In this report, the effects of
3 handling and leod collection proce-
dures om plisma cortivosterid  concen-
leabions are presented,

METHODS AND MATERIALS

A totl of 137 different feral horses was
capturedl and 317 bload collections were
carricd ot between 1573 and 1976, Col-
lectoms were made during every month
of the vear. Foral horses were caplured
Iy dirceting them from horseback into
irwiys ereoted By notom] harriers and
fem these ints corals, Fach captured
horse band (3-5 animals) was kept in i
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separate corral with its ewn water supply
for several days hefore bland collection,
The animals were put on a ration of high
quality alfalfa hay. At the time oof hlood
collection, individual animals were ushs
pred into a lanee corval {ea. 5,060 m®) anl
roped and restrained.

The collection technigues inclided {1}
jugular venipuncture from standing, re-
atrained horses (13 different horses, 63
samples); (2 jugular venipunciure fronm
horses brought dewn by roping, Le.,
heading und heeling (121 ditfarent
horses, 323 samples); and (34 indwelling
eutheters In standing restrained horses
(3 different horses. 31 sumples—appros-
imately 10 for sach horse at Bl inbes-
vals). Method 1 utilized the more docile
horses. These were restrained by 2 halter
repus ta posts on opposite sides, This nl-
loweed some movement by the animals
without danger of injuring Hheimnse]ves.
The horses were approached on foot and
stanclard jupslar venipunciure was i
e out

Method 2 (heading and hewlingl in-
volved roping by hewd and bind legs unil
stretohing the horse out until it fell.
Again, standord jugular venipunctuze
was carried oot. The drd method in-
yolved placing a PE-10 inchwaelling juge-
tar catheter in the horse (while restrained
an the groumd} and then securing him a5
described in method 1 The catheter, ap-
prosimately 3 m long, was fitled with
heparinized saline, and the attached ool-

lection syringe was positione] at muxi-
raum clistanee from the horse.

Blood was collected in heparinized Va-
cutitners, and econtrifoged. The plasma
wis frozen immediately on dry ice. Tatal
corticosterpids were extracted trom du-
plicate 0. 1-ml plisma samples with 2 ml
il reacent grade ethanol, anel guantitated
iy the competitive-protein-binding assoy
16 desvribed by Murphy {1967, Reliahil-
ity for the assay wis repo teeed by Kitkpal-
rick of al (1977a). Student’s t-test was
needd b evaluate differences,

RESULTS

oo the 157 feral horses sampled, 135
possessed corlicosteroil levels hetwien
24 umel 62 ngrml plasm (mean = 5l = B3
[SE] ng'mly, Two horses had levels thot
were higher (P < 0,05 than the mean for
the 135 animals. Both of them had been
restrained and bled by the 1st method,
e animal was a 2-veur-old male that
b Been recently sjected from bis band
by the haremn shul and fud sutfered nu-
merous and severe injuries. including =
95.cm cut on the neck. Plasma corticoste-
roid concentration o this borse was 55
ngml. The Znd horse with significantly
elevated plasma corticnsteroid levels (87
ngand] was @ feyear-uld male that never
acdjusted to the sestraint gl handling
provedures of method 1, Both aniils
chowed clinienl siigns of shock and the
fevear-old was too weak bo stamd on its
(R

Comparison of plasmn corticosteroid
levels ax a Bimetlon of collection tech-
nigpue is ghven in Table 1 No ditbe renees
in plasma corticusleroicd fevels were ol-
sprved with respeot to the 3 handling pro-
peaddures (P < 00D

DISCUSSION

The use of plaso cortis ptereid levels
as an Index of physiclogical stress ap-
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pears to be valid and sonml, James et al
(1970 demonstrted sipmificant plasma
cortisol inereases in domestic horses dir-
ine surgery, ond Hoffsis and Murdick
(19700 demonstrated slgnificunt]y hipher
plasma corlicostercil levels in domestic
horses suffering from shock, colic, il
[etures, Franzmann et al, (1H75] shewed
correlations hetween plasma corticoste-
poids amd excitability in caplive monse
iAlces alves gigas). 1o this katter shiedy,
rectal temperatare was used as an inde-
pendent variahle fist comparison with
corticosteroid values.

Kitkputrick et al, (147Ta] reporhed a
Sivrnal Huetuation in corticosternid levels
i relatively docile leral horses, with @

24-hour average corticosterold leveel of

4002 + 6.7 ngml aned a angre of 27 10 51
ngml, Both the range and the mepn com-
pare fyvorably with values for unsiressed
domestic horses (Hoffsis and Murdick
1970, Jomes ot al. 19700, In that elhirnal
study hosever, the mean plasna corti-
costeroid value for the hours OB00
fheough LG was 44.7 = 4.1 ng'ml. With
the exception of the 2 obviously stressapdd
horees diseussed earlier, the 137 feral
horses that were capture] had an average
plasmin vorticosteaid value of 51 £ 8T
ne/mb amd all samgles were cplleeted be-
e 00 g 16E00,

The mean plasmi orticostesoid value
§or the 3 handling procedures taken col-
lectively does not differ (P < .05 from
the ORON-1600 values in the dinrnal
study, ner do the mean valnes tor the 3
handling procedures dilfer (I' < 0.05)
from one pnother, However, the mean
plasma corticnsteroid value lor method 3,
thie indwelling catheter provedure, wis
higher [P < (105) than the mean clipstirme
valte in the diumal study, This was prob-
alily the result of anxicty penduced T
placement of the catheter.

During the hewmling aml heeling pro-

T, Wildl, Manuge, 453031974

SHORT COMBTNICATIONS a0kl

pechire the horses manat full speed wntil
they are roped, The exercise is sharp andl
vignros and is reftected in rapid heavy
lsreathing, In spite of this, the mean plas-
mit corticosterntd value for this method
represents only a 12% Increase over thie
Cresting” value of the divrnal study.
These results provide a moderate con-
trasl to the study of James et al. {187U)
where strenous excreise (L8 km uphill
canter) resulted in o 3 invrease in plas-
mii cortizol in racchorses

The stromyg similarities between the
moan plasmi varticosteraid levels for
methnds 1 and 2 sl values for physio-
logically unstressed haorses, hioth feral
andl domestic, Bsring up an fmpuoitant con-
cicleration, Present namaagement policles
of the Narth American wild horse popu-
laticons nocessitates accurate aging and
ithentificstion (lip tiloaing in our case) in
arder to ablain population dynumics data.
There has been criticism by humame so-
cioties regpeding the heading and heel-
ing technbgues used on [eral horses At
the same time, there his heen general
addvioeney for using chutes to harlle those
amiinals. In onr experience; chutes have
provided little opportunity fo.age and
miark the horses, wnd have inflicted nu-
merons wonnds, On the basts of the dita
presented, & appears thal heading and
hecling s Both an effective and sitle pro-
coclire for feral hooses, it implemented
propetty. Use of plasma corticostoroid
levils to evaluate physiological stress bas
alilitiomu] possibilities. Variouws traniguil-
feer compounds with the exception nt
those know to suppress the pituitary-acd-
repa] systom) and delivery systems, as
weell ns. handling. procedures for other
wild nr existic. species, might well he
evaluated 1o terms of indueed physiolog-
jeal stress by means of this simple, ace
curate, andl inexpensive mithord.
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