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Îjjî Stained fro,n intact ma1eL.ö< Tn. led from rac -
... . — >.v ...«.e cattle is darker in color and less tender than

hjjL ^Ouse etr°m cas*rate(* ma^e cattle (Jeremiah, 1978; Seideman et al., 
e*il®eei> larqei a1 • • 1983)* The dark color of meat obtained from intact males 

“«ting a. ^ associated with antemortem stress usually resulting from 
: *tD. ercise or fasting (McVeigh and Tarrant, 1982a, 1982b). 

thP
contr nt and effective method of experimentally inducing stress is by
c°nt|.01 'ed an(J Physical activity. This method is not easily reproducible or 
(lec[^ti0n 1s time consuming. Electrical immobilization causes muscle 
"hei,ycal imn^T?-ease of hormones associated with stress (Macfarlane, 1981). 
S e w ^ r a c H « .1 '|2*t1°n may reduce muscle glycogen content independently or

i;£ t0 ’
og with exogenous epinephrine as a treatment that could be 

•e. s. Thic"110 mental and physical stress related to social interaction or 
5 Under co Proce< ûre would provide a useful method of studying animalmj ji --cr f ----• *- ~ww .u

the er?trolled conditions. Therefore, the objective of this study was 
e ̂ scie Iects exogenous epinephrine and electrical immobilization on 

3jtepl^ 9'ycogen concentration.

D ^ ' ^ - i S l ^ h o d s

N r J '  U  st0tr1a1s were conducted utilizing Angus x 
W , 9 r ° u D\ r S wei9^ing 523 kg (SO = 24 kg) were r,_____ „ ____, .
^ km z and ^ steers) or an electrical immobilization (El, 6 steers)............... .............................

Hereford steers. In 
andomly assigned to a

Ste.reut’3l2ed 12 or 16 steers 
-"S »„■ s "er 

«nd'n?lseru^nePt"-i¡r >  ;

ler " « u  xt ur ao stccia, respectively, weighing 414 kg (SO 
jjece randomly assigned in equal numbers to control, El,

n tri,

ne or El plus exogenous epinephrine. Response variables
, Post ?n kiopsied muscle taken 24 h pretreatment, .5 h post treatment 

i 4 5 2 an/ ? atment trial 1. Biopsies were taken 24 h post treatment 
3-

| c o r n dfi? aPPetite an 84% TON diet containing corn silage (IFN 
5 W!l0re arm 4-02-931), soybean meal (5-04-604) and urea for at least

9roups .
during the experiment. Control steers were handled similarly

'''la]! H need? ^tockstill* apparatus was used to electrically immobilize the 
»i r thS tailhp h e1ectrode was placed subcutaneously in the vicinity of the 

CUrrent and another electrode clamped to the animal’s jaw to admini- 
howev The maximum electrical current produced was 55 volts at 240 

It er» after initial administration at about 75% of the maximum,
Fe*>1x (1 CoriPocation, Box 161, Lake Wylie, SC 29710.

metabolized quite rapidly in the more youthful steers in trial 2.

Muscle glycogen content was greater (PC.01) in steers in trial 3 than In 
steers in trial 2, while glucose, lactate and G-6-P were lower (PC.01) in 
trial 3 steers (table 2). Because steers in both trials were the same breed, 
sex and fed the same diet, differences in muscle metabolite levels probably 
were associated with increased live-animal weights or length of time fed.

In Trials 2 and 3, epinephrine injections decreased (PC.01) glycogen content 
30 to 35% (table 2). No significant El x epinephrine treatment interaction 
was observed. Reduction in glycogen content in the present study is less than 
the 70% of the reduction observed by McVeigh and Tarrant (1982b) where two 
epinephrine injections (twice the dosage) were administered.

In summary, inducing antemortem muscle contraction with the Stockstill appara­
tus was ineffective in lowering muscle glycogen, so that this procedure would 
not replace extensive physical activity as a means of depleting muscle glyco­
gen for experimental purposes. However, since the Stockstill provides pro­
longed animal immobilization and presumably analgesia without affecting muscle 
metabolism, it should serve as a suitable replacement for chemical anesthesia.
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S N t  *as
I a*i$ a reduced to about 60% of maximum as determined on an individual 
kVri«1 ^ I t o r e d  by respiration.
¡¿h'l and ?

f! “ ter o ’ Current was applied on a continuous basis for 15 min. In 
a totaiCFl ^  sec continuous use the Stockstill was turned off for 

&l as admin] 0n and time 15 min. In trials 2 and 3 epinephrine (5
stered subcutaneously (13.2 mg/100 kg live-animal weight).

A needle biopsy procedure (Tarrant and McVeigh,

‘¿ ■ W ®  (pror "?1 °etween the first and fifth lumbar vertebra. A local 
B'd|̂  y6d fr0n)ai?e hydrochloride, 2.5% w/v) was used. About 1.5 g sample

ani° 0ktafn~longissimus muscle samples on the right and left 
(ornr j between the first and fifth lumbar vertebra. A local
[ |*Q||. , V " 1 WA N  l Ul > uc, L > J. ./ i l na3 u aaa . nu ua L L ■ a ^ 3 ump I a

e*ciSed the animal, large pieces of adipose or connective tissue were
and the sample was frozen in liquid nitrogen.

by the procedures of Bergmeyer and Bernt (1974). Samples 
51%  using a homogenizer in 5 parts (w/v) of .6N perchloric acid.

» tion w °n at 1°*000 x 9 tor 15 min, a 200 ul aliquots of the super- 
i° gluco 1ncubated with amylglucosidase for 2 h at 40 C to degrade 

units. Total glucose and free glucose were determined in 
) kit2 'quots of supernatant fraction by Gilford Diagnostics 
91Yco ’ The difference between total glucose and free glucose was 

Vftdr? of Santoi" 9lucose* Glycogen was expressed as nmol glycogen- 
! acid^ e* Lactate and glucose-6-phosphate (G-6-P) were measured in
^  ’ l974)6xtracts by established procedures (Hohorst, 1965; Bergmeyer

tri-iSS Di.
{ ^ ^ i s a i s i i o n

w i !  .«r, means for the control and El steers over the three
24 h 91ven in table 1. Time periods are for 24 h pre-EI, .5 h 

V  a*“1 ty Post-EI. Mean values for control and El steers were similar. 
'Sm  K Ved i as constant over the three time periods. Quantities of gly- 
V U t J i HcVoi "ontrol and El steers are very similar to those previously 

*i>» I e gh and Tarrant (1982b). These data Indicate that El has no 
long-term (24 h) effect on longissimus muscle glycogen

'e (d* frèat*'east-S(luares ^or traits observed for the El
id M O )  V ^ H t s  in trials 2 and 3 are given in table 2. Sign

and
.»'y.'Cd M O )  in trials i ana j are given in taoie ¿. Significant

In Iactate (P<.05) trial x treatment interactions were
*klprin ctate i'here glucose content was high in the control animals,

Tria,iC* ® “5“p content were decreased at 24 h after injection of 
j'in^d j the* ^ animals had substantially lower glucose content 1n1- 

I!* if!'tinictate Se steers El and epinephrine actually tended to Increase glu- 
S)i*ichj effec^0ncentrations by 24 h post-treatment. Because El had no

U(Wa 9 l u r ne 3 ' j w v .y c i i  wvn.fcCl.v III CIWMCI n  m i ,  i «, 13 nut- a y K « ' c i t  n v
p* p ^nt ^ecreSe an(̂  lactate content in trial 3. It is possible that the 
• \ I n  mand«e 9lycogen content elicited by El 1n trial 3 steers was
\?af1u °h in9n'tude to elevate glucose and lactate concentrations. The

glycogen content in either trial, it is not apparent how

Metabolite levels in trial 2 steers indicates that the glu-
eased from epinephrine-stimulated glycogenolysis was

r°du c u
1118 E. University, Des Moines, IA 50316.

TABLE 1. LEAST-SQUARES MEANS OF MUSCLE GLYCOGEN CONTENT FOR STEERS IN 
TRIAL la

Periodb

Treatment -24 .5 24 h
Residual

SD

Control 69.6 71.6 74..2 13.5

Electrical immobilized 65.5 64.9 70.8 13.5

aGlycogen reported as umole/g.
bTime of electrical immobilization was time 0 h.

TABLE 2. LEAST-SQUARES MEANS OF TRAITS FOR TRIAL X TREATMENT SUBCLASSES

Subclass
Live

weight Glycogen Glucose Lactate
Glucose-6-
Phosphate

kg umole/g umole/g umole/g umole/g
Trial: ★★ ** ** ** **

2 370 54.6 6.11 11.69 1.43
3 446 67.2 1.72 8.46 .63

Treatment:
Control 412

**
74.7a 4.26 9.42 1.15

Electrically stimulated (El) 401 70.Ia 4.47 10.98 1.10
Epinephrine (E) 411 S1.4b 3.71 10.02 .97
EI+E 406 47.3b 3.20 9.88 .90

Trial x Treatment: 
Trial 2 

Control 360 69.4
+

7.04
*

12.24 .68
Electrically immobilized 371 67.5 7.06 12.32 .60
Epinephrine 375 44.7 5.71 11.32 .33
EI+E 372 36.9 4.63 10.86 .11

Trial 3 
Control 464 80.1 1.49 6.60 .63
Electrically immobilzed 433 72.6 1.89 9.63 .60
Epinephrine 447 58.1 1.71 8.72 .60
EI+E 440 57.8 1.77 8.90 .68

Residual standard
deviation 24 8.2 .97 1.16 .30

’’Trial x treatment Interaction (P<. 10).
♦Trial x treatment interaction (PC.05).

♦♦Means within a column within main effect differ (PC.01). 
a »bMeans with different superscripts differ.
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