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EFFECT OF INSULIN AND ADRENERGIC AGONISTS ON

GLUCOSE TRANSPORT OF PORCINE ADIPOCYTES

K.A. Akanbi, C.Y. Hu and D.C. England

Introduction

Adipose tissue is the primary site for fatty acid synthesis in
swine. Insulin, a metabolic hormone, plays an important role in adipose
tissue fatty acid synthesis. Insulin has been shown to enhance glucose
transport into adipocytes (fat cells) resulting in increased glucose
oxidation, fatty acid and triglyceride biosynthesis. Insulin also inhibits
the in vitro breakdown of lipids. A class of drugs known as adrenergic
agonists has been shown to inhibit the in vitro lipid synthesis in
adipose tissue (5), and incorporation of synthetic adrenergic agonists
into livestock diets increases	 muscle accretion and decreases fat
deposition (1,3). The exact metabolic mechanism of adrenergic agonists is
not known. The inhibition of fatty acid synthesis by adrenergic agonists may
be attributed to a decreased glucose uptake by adipocytes, 	 thereby
limiting	 precursor carbon atoms for fatty acids. Investigating the
effect of insulin and adrenergic agonists on glucose transport of
swine adipocytes is important in understanding the mechanism of adrenergic
agonists in decreasing fat deposition in animals.

Methods

Isolation of Adipocytes: Adipose tissues were biopsied from
subcutaneous depots from six crossbred barrows with weights ranging
from 70-90 lbs. Adipocytes were isolated by collagenase digestion in Krebs
Ringer Bicarbonate-Hepes buffer containing glucose and 3% bovine serum
albumin (2).

Cell Count: The cells were fixed in osmium and the number of cells in
one milliliter were counted in a Coulter Counter, model ZM.

Glucose Transport Measurement: Isolated adipocytes (4.5 X 105/m1)
were preincubated with several treatments (insulin, 1,000 U; epinephrine,
10-511; isoproterenol, 10-5M; cimaterol, 1011; clenbuterol, 10 -11) at 37o C
for one hour before measuring the glucose transport by the adipocytes
with 14C-2-deoxyglucose, an analogue of d-glucose (4). Optimum
conditions for the incubation 	 were	 established	 in	 preliminary
studies:	 2-deoxyglucose concentration of 0.1 mM and incubation time of
three minutes.

Results and Discussion

Insulin stimulated basal glucose transport by 13% (Table 1).
Cimaterol and isoproterenol stimulated glucose transport by 21% and 7%,
respectively. Epinephrine and clenbuterol did not affect the
glucoseuptake. The insulin stimulation observed here was not substantial.
This particular result was not surprising since several studies on in vitro
fatty acid biosynthesis in porcine adipose tissue have shown only marginal and
inconsistent acute insulin effects. Adrenergic agonists in this study showed
conflicting results. It was not clear if cimaterol was mimicking the
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effect of insulin on glucose transport. Clenbuterol, cimaterol and
epinephrine inhibited the insulin-stimulated glucose transport by 21, 24 and
25%, respectively (Table 2). The inhibition, however, was not significant.
Since 2-deoxyglucose is taken up by adipocytes by the D-glucose transport
system and is not metabolized, it provides good evidence of
the rate of glucose transport into adipocytes.

The results shown in this report demonstrate that adrenergic
agonists neither inhibit glucose transport nor mimic insulin stimulated 2-
deoxyglucose uptake by porcine adipocytes (with the possible exception of
cimaterol). These results suggest that adrenergic agonists do not limit the
uptake of substrate into the cells for lipid synthesis. Thus, the decrease
of body fat deposition in swine fed adrenergic agonists is not probably due to
a limitation of glucose uptake by adipocytes.

Table I. Effect of insulin and adrenergic agonists on basal glucose
transport.

Treatment 2-Deoxyglucose uptake (nMoles/3 min)

Basal 3.64 + 1.34
Insulin 4.13 + 1.43
Cimaterol 4.40 + 1.00
Epinephrine 3.79 + 0.82
Clenbuterol 3.49 + 1.34
Isoproterenol 3.90 + 1.34

n=6

Table 2. Effect of adrenergic agonists on insulin-stimulated glucose
transport.

Treatment	 2-Deoxyglucose uptake (nMoles/3 min)

Insulin
	

4.13 + 1.43
Insulin + Cimaterol
	

3.34 + 1.35
Insulin + Clenbuterol
	

3.41 + 1.47
Insulin + Epinephrine
	

3.31 + 0.82

n = 6.
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CONTROLLING OBESITY THROUGH GENETIC MANIPULATION

John Killefer and C.Y. Hu

Abstract

Little is known about why certain animals accumulate more fat than
others; however previous research has indicated differences in the
structure and metabolism of adipocytes from lean and obese pigs. We have
discovered one of the structural differences between lean and obese
adipocytes and are currently investigating the genetic basis for this
difference. Understanding of the genetics of obesity may lead to the
production of leaner, more efficient meat animals.

Introduction

Little is currently known about the causes, control or physiological
factors of adipose tissue development and obesity. Obesity is defined as
the excessive storage of energy in the form of fat (NIH report, 1985),
whether this be caused by the altered efficiency of energy utilization,
decreased metabolic demands or simply excessive energy intake. The
understanding of the cause or causes of obesity is essential in light
of consumer demand for leaner meat and the economic necessity of producing
more muscle (meat) and less fat per pound of feed. The ability to control
the deposition of fat would allow the producer to produce an animal of market
weight consisting of more muscle and less fat while utilizing the same amount
or even less feed.

Background

Dr. Harry Mersmann of the U.S. Meat Animal Research Center has
shown that adipocytes (fat cells) of genetically lean and obese animals
have differing metabolic rates, and Dr. Gary Hausman and associates of the
U.S.D.A. in Athens, Georgia	 have found increased enzyme activity in
obese animals.	 These characteristics are controlled by the genetics of the
particular animals since an individual cell's activities are ultimately
controlled by the genes (portions of DNA) inside it. Dr. M.R.C.
Greenwood and associates have studied the controlling effect of DNA on
body composition. They found that when a genetically obese rat was fed the
same amount of feed as a lean rat, it still became obese and the lean
rat stayed lean. In fact, the obese rat weighed almost 30% more than the
lean rat even though both had consumed the same amount of feed. The
obese animal produced more than 50% of its final body weight as fat at the
expense of muscle. The ability to identify those genes associated with
obesity may give us a means of controlling them and thus allow us to produce
a more efficient animal.

How Do We Identify a Gene?

DNA is a double-stranded chain comprised of four different types of
units (nucleotides). When nucleotides are placed in a particular order they
produce a code (gene) that acts as a template (blueprint) for
ultimately making a 	 specific protein. Proteins of interest to this study
are those acting as enzymes, carriers or receptors for other
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compounds. To act as a receptor a	 protein must be located on the outside
surface of the cell membrane. Using this theory we set out to identify at
least one protein that is unique to fat cells of either lean or obese
pigs. First we isolated the cell membranes from contemporary (normal)
swine adipocytes. We were then able to use these cell membranes to
produce monoclonal antibodies (Mab) which subsequently were used to screen
for the presence of the unique protein in contemporary, lean and obese
cell membranes.	 Mab's are able to recognize and distinguish between
different types of protein, and each type of Mab can bind to only one type
of protein. By using these characteristics we were able to find a Mab that
binds to a protein found on adipocytes and not found on other tissues.
Since the adipocyte cell membrane consists of approximately 30 different
proteins, we wanted to determine which particular one of these
proteins the Mab was identifying. To achieve this goal we used a process
called polyacrylamide gel electrophoresis. This process takes advantage of
the negative charge present on proteins and the difference in sizes
between the proteins. Proteins are pulled towards a positive terminal while
being forced to migrate through a gel-like material. The larger the protein
the more slowly it can move through the gel, thus producing a protein
pattern dependent upon size. By allowing the Mab to bind to its specific
protein on the separated protein pattern, we were able to identify one
protein that is unique to adipocytes. We also used this Mab to see if this
protein exists or is present in different amounts on lean or obese
adipocytes. We found that the protein is present only on lean and
contemporary (normal) pig adipocytes and is missing on obese pig adipocytes.
What this may imply is that the lack of this protein may be associated with
obesity.

Current Objectives and Potential Application.

We are currently in the process of identifying the structure and
composition of this protein, and from this we plan to identify the
particular gene that codes for this protein. Once this gene is identified
we can look at what is controlling it. When this is determined we
will hopefully be able to control its expression, thus being able to produce
a leaner, more efficient animal. One of the practical applications of this
research might include the production of new, more efficient breeds of
swine, possessing DNA modified through molecular biological manipulation.
This increase in efficiency would be reflected in lower production
costs and a higher quality product. A more short-term application of this
research could involve the development of a 	 vaccine that would allow
the animal to destroy its own excess fat freeing up more energy to be used
for the production of muscle. Either or both of these potential
applications of our research are attractive in light of the public concern
over using unnatural or exogenous growth stimulators and the desire for a
leaner meat product.
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FEEDING STRATEGIES FOR STEERS WITH DIFFERENT FRAME SIZES

Tom Hill, Dale Weber, Bill Zollinger, Roger Miller and Bob Dickson

Introduction

To improve net profit, beef producers have incorporated many new
management strategies into their operations. Among these strategies are
crossbreeding with Continental breeds and selection for growth, which has
resulted in increased weaning weights as well as slaughter weights. The
selection pressure for increased growth rate has also created some production
drawbacks.

Some of these drawbacks have surfaced in the feedlot. Criticisms of
large frame, growthy beef steers are that they require more days on feed;
require more feed per pound of gain; and reach marketable condition at a
heavier weight than is considered ideal by beef packers. With these concerns
in mind and recognizing that more producers are considering retaining
ownership of their steers through the feedlot, a project was designed to look
at the effect of (1) high energy diets during the different phases of the
production cycle and (2) frame size on lifetime performance of beef steers.

Methods

Sixty crossbred steer calves were randomized by breed, age of dam, age of
calf and calf hip height to two pre-weaning treatments: (E) energy
supplementation and (N) no energy supplementation. The E treatment commenced
when calves were an average age of 89 days. These calves were given free
access to a 90% rolled barley, 10% molasses ration for the 98-day pre-weaning
period. After a sixteen day post-weaning adjustment phase, all steers were
placed in the feedlot.

One-half of the (E) calves were fed a (H) high energy (Table 1) diet.
The remaining one-half were fed a (M) moderate energy (Table 1) diet.
Similarly, one-half of the N-treatment were weaned to (H) and one-half to (M)
diets. The NM and EM steers were fed the moderate energy diet for 153 days,
before being switched to the (H) high energy diet. Steers were allotted to the
pre-weaning and post-weaning treatments so that 1/3 of each treatment were
large, medium and small frame cattle. This allotment resulted in the steers

being fed in the post-weaning feedlot period in groups of five animals. All
steers in a feedlot pen were of similar frame type and received identical pre-
and post-weaning treatment.

During the post-weaning feedlot phase, steers were fed twice daily. Feed
intake was recorded by pen. Animal weights were taken after 42, 81 and 153
days in the feedlot and just prior to slaughter at the Meat Science Lab.

All steers remained in the feedlot until it was determined by visual

appraisal they had reached .35 inches of backfat. The steers were then
processed at the OSU Meat Science Laboratory. Carcasses were allowed to chill
36 to 50 hours and then carcass data were obtained by the USDA grader and the
meat science laboratory personnel.



Results and Discussion

There were no significant differences found in growth rates between the E
and N group during the 98 day pre-weaning creep feeding period. The
forty-five steer calves having access to the creep ration consumed 1.28 lbs.
per head per day. The creep fed steers gained .11 lb. more per day than
non-creep fed steers (Table A). The small, medium and large frame steers had
weaning frame scores of 4.74, 5.20 and 5.84 respectively. The average daily
gain of the small frame steers from the N and E treatments was .27 lb. and .18
less per day than the medium and large frame steers, respectively.

Weight gains during the first 153 days of the feedlot phase are
summarized in Table B. The non-creep fed steers (N) weaned to the high energy
ration (H) showed a .37, .36 and .39 average daily increase in gain (P<.10)
over the EH, EM and NM treatments, respectively. The small frame steers which
were creep fed had the lowest average daily gains regardless of post-weaning
treatment.

Feed efficiency summaries for the first 153 days of the feedlot phase are
listed in Table C. Trends in feed efficiency closely parallel the ADG results
for the same period. Small frame, creep fed steers (EH and EM) required more
feed per pound of gain regardless of the post-weaning ration. The NH steers
were more efficient and required .87, 1.38 and 1.48 less feed per pound of
gain than the EH, EM and NM treatments, respectively.

During the finishing phase the NH steers had a .33 and .32 lower ADG than
the EM and NM respectively. And a significantly (P<.10) lower ADG than the EH
treatment, 2.56 lbs. vs. 3.05 lbs. There were no significant differences in
treatment x frame size interactions in the feedlot finishing phase (Table D).

Feed efficiency trends can be identified in the feedlot finishing phase
(Table E). Steers which were changed over from the M ration to the H ration
required less feed per pound of gain. The EM steers required 1.42 pounds less
feed than the EH treatment (7.63 pounds of feed vs. 9.05 pounds of feed). The
NM group required .48 pounds less of feed per pound of gain than the NH group
(8.8 pounds vs. 9.28 pounds). Small frame steers were more efficient in this
phase of the trial. In all four treatments, small frame steers required less
feed per pound of gain except the large frame NM treatment. During this phase
small, medium and large frame steers required 7.81, 9.46 and 9.27 pounds of
feed per pound of gain, respectively.

Number of days in the feedlot was affected by treatment, frame size and
the interaction of frame size and treatment, (Table F). Small frame creep fed
steers (EH), required the fewest days on feed. The general trend was that
creep feeding lowered days in the feedlot and that as frame size increased so

did time in the feedlot. Weaning to the H ration lowered number of days in
the feedlot.

Since steers were randomized by age, the kill age at slaughter (Table G),
closely parallels the days in the feedlot. The same trends observed in days
in the feedlot are seen in kill age at slaughter. Creep feeding lowered age
at slaughter; and as frame score increased, so did age at slaughter. Weaning
to the H ration rather than the M ration lowered age at slaughter.
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The steers that required more days on feed and that were older at
slaughter had increased carcass weights (Table H). Creep feeding, smaller
cattle and weaning to a high energy ration all tended to lower carcass
weights.

Steers were removed from the feedlot and taken to slaughter when they
were visually determined to have .3 to .4" backfat. Table I shows that this
endpoint was successfully achieved as no significant differences or trends in
external backfat existed.

Quality grade results are shown in Table J. A score of 10 represents low
choice. Each 1/3 of a grade change is noted by adding or subtracting 1. Age
appears to be related to quality grade more than any other variable measure in
this trial. The steers killed at the youngest ages (small-EH and small-NH)
had the lowest quality grades of 9.25 and 9.8, respectively. The oldest
steers (large-EM, small-NM and large-NM) had higher quality grade scores of
10.2, 12.2 and 11.4, respectively. Frame also impacted age as mentioned
earlier in the text. Larger cattle needed to be older to have a higher
probability of grading choice.

No significant differences were determined in yield grades (Table K).
The results of this project indicate that the creep feeding of steer calves
tends to reduce the age at slaughter, days on feed, carcass weight, feed
efficiency in the feedlot and ADG. Weaning calves to a high energy finishing
ration tended to improve feed efficiency during the first half of the feedlot
phase, reduce carcass weight and days on feed when steers were fed to an
endpoint of .35 inch of backfat.

Steers in this trial needed to reach a specific age before they would
have a high probability of grading choice. This concept was also impacted by
frame size as larger steers needed to be older to reach the choice grade.

Frame size also had a positive relationship with growth rate, days on
feed and carcass weight. Large frame steers required more feed per pound of
gain than small frame steers in the final finishing phase (9.2 vs. 7.8). But
large frame steers required less feed per pound of gain during the first 153
days in the feedlot (6.8 lbs. vs. 7.38 lbs. of feed).

The relationship of this data and production costs need to be analyzed.

The relative cost of labor, borrowed funds and feed makes this question an
important and challenging issue.

The issue of reducing carcass weights could become a high priority if
packers begin to heavily discount large carcasses. Yet it appears to be
counterproductive to reduce carcass weights by selecting for smaller, slower
growing beef steers. Determining feeding strategies that optimize cash flow
and cattle performance and which will produce a highly marketable product

seems appropriate.



Table 1.

High Energy Ration (H) 
80% Barley	 Digestible Energy	 1.39 mcal/lb.
15% Alfalfa	 Crude Protein	 10.94%
5% Molasses	 Ether Extract	 1.94%

Ash	 1.9%

Moderate Energy Ration (M) 

40% Barley
	

Digestible Energy	 1.24 mcal/lb.
54% Alfalfa
	

Crude Protein	 12.9%
5% Molasses
	

Ether Extract	 2.2%
.01% Tri Poly Phosphate
	

Ash	 1.8%

Table A: Pre-weaning ADG peformance by frame type and treatment

Pounds
Frame type	 Creep (E)	 No Creep (N)

Small
	

2.29
	

2.06
Medium
	

2.49
	

2.40
Large
	

2.36
	

2.35

X
	

2.38
	

2.27

Table B: 153 day feedlot ADG.

Pounds
Treatment
	

EH	 EM	 NH	 NM	 X

Frame type
Small
Medium
Large  

2.54
D	

2.60"	
3.37A	 2.91A,B,C,D 2.85

3.15A,B	 2.99A,B,C,D 3.07A,B,C 2.80
B'"	 3.00

2.97A,B,C,D	 2.98A,B,C,D	 3.29A,B	 2.91A,B,C,D	 3.04   

X 2.87 8	2.888	 3.24A	 2.858

"L "Means in the same block without a common subscript differ (P<.1).

X

2.17
2.44
2.35

1 0



Table C: Feed efficiency during the first 153 days in feedlot.
•

Treatment EH

Pounds of feed per pound of gain

EM	 NH	 NM	 X

Frame Type
Small 8.18 7.74 6.31 7.31 7.38

Medium 6.30 6.99 6.4 7.67 6.84

Large 6.22 7.52 6.08 7.56 6.84

X 6.90 7.41 6.03 7.51

Table D: ADG in the feedlot finishing phase.

Pounds

Treatment EH EM NH NM	 X

Frame Type
Small 3.58 3.08 2.76 2.78 3.05

Medium 3.09 2.64 2.56 2.76 2.77

Large 2.48 2.91 2.46 3.11 2.75

X 3.05A 2.89" 2.568 2.88"

"Means in the same row without a common subscript differ (P<.1).

Table E: Feed efficiency in the feedlot finishing phase.

Treatment EH

Pounds of feed per pound of gain

EM	 NH	 NM	 X

Frame Type
Small 8.48 6.39 7.69 8.7 7.81

Medium 9.19 9.8 9.65 9.2 9.46

Large 9.5 8.60 10.5 8.5 9.27

X 9.05 7.63 9.28 8.8

1 1



Table F: Days on feed in feedlot.

Days
Treatment EH EM NH NM

Frame Type
Small 204° 227B'c.° 223c'° 264A.B 229A
Medium 223c-D 248".0

256A,B,C 238A,B,C,D
241A

Large 263A-13 275A
253A,B,C 258A,B,C

262B

X 227A 244" 250B 253B

A ' B ' c ' DMeans in the same block without a common subscript differ (P<.1).

Table G. Days of age at slaughter.

Days
Treatment EH EM NH NM

Frame Type
Small 416c 424c 420c 468" 433

B

Medium 437
B
'c 437 B,c 442 A ' B ' C 451A,B,c 442B

Large 461" 475A 450A,B,c
463A,B 462A

X 437 B 438B 446A•13 461A

A ' B ' cMeans in the same block without a common subscript differ (P<.1).

Table H: Carcass weight in pounds.

Treatment EH EM
Pounds
NH	 NM

Frame Type
Small 618° 639° 676c.°

728A,B,C 668c
Medium

753A,B,C 726A,B,C 756A,B 711B
737B

Large 737A,B,C 789A,B 793A
762A 772"

X 707 717 734 742

X

" .c ' DMeans in the same block without a common subscript differ (P<.1).
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Table I.	 13th rib back fat.

Treatment EH EM
Inches

NM	 XNH

Frame Type
Small
Medium
Large

X

.36

.44

.31

.34

.34

.30

.37

.35

.37

.42

.39

.28

.37

.38

.31

.37 .33 .36 .36

Table J.	 USDA Quality Grade

Treatment EH EM NH NM	 X

Frame Type
Small 9.2B	 10.2A ' B 9.8A'B 12.2A 10.4

Medium 12.2A	 10.25A.B 10.6A ' B 11.0A.B 11.05

Large 10.2A.B	 10.2A.B 10.8"3 11.4A.B 10.6

X 10.7	 10.2 10.4 11.531

9 = High Select	 10 = Low Choice	 11 = Choice	 12 = High Choice

A.BMeans in the same block without a common subscript differ (P<.1).

Table K: USDA numerical yield grades.

Treatment EH EM NH NM	 X

Frame Type
Small 2.72 2.31 2.45 2.78 2.55

Medium 2.68 2.52 2.40 2.83 2.61

Large 2.29 2.61 2.56 2.09 2.39

X 2.57 2.48 2.47 2.57
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EFFECT OF CONCOMITANT ADMINISTRATION OF VACCINES, AN
ANTHELMINTIC AND SYNCRO-MATE-B ON ESTRUS AND

FERTILITY IN BEEF HEIFERS

C.M. Tucker', DVM and F. Stormshak
10EVA Laboratories, Overland Park, KS

The authors gratefully acknowledge the cooperation and efforts of Jerry Nymen,
manager of Norman Ranches, Princeton, OR, and the assistance of Henry Jaeger,
Select Sires, and Chris Ray, CEVA Laboratories, who artificially inseminated
the heifers.

Introduction:

Recommendations for managing beef herd replacement heifers have commonly
included: 1) initiating the breeding season 2 to 4 weeks prior to breeding
the cows in the herd (Beal, 1982; Rice, 1986) and 2) vaccinating for
respiratory and reproductive diseases 30 days prior to the breeding season
(Rice, 1986; OSU Extension Service, 1986). Most producers also deworm heifers
with anthelmintics prior to breeding (Brauer and Corwin, 1984).

To facilitate early breeding of heifers, many cattle producers have
relied on estrous synchronization methods, including the use of Syncro-mate-
B. In order to vaccinate 30 days prior to breeding, deworm and treat heifers
for estrous synchronization, animals must be handled at least three times
prior to the breeding season. Concurrently administering vaccines,
anthelmintics and Syncro-mate-B without decreasing synchronization of estrus
or fertility would reduce the number of times animals need to be handled and
increase the practicality of these procedures. Conversely, if concomitant
administration of vaccines and an anthelmintic impairs estrous
synchronization or reduces fertility, producers should be alerted and
encouraged to avoid such management practices.

Infectious bovine rhinotracheitis (IBR), parainfluenza (PI3), bovine
viral diarrhea (BVD), vibriosis (Vibrio) and leptospirosis (Lepto) have
become targets of a widely-recommended vaccination program for beef
replacement heifers (Spire, 1981; OSU Extension Service, 1986). Because the
breeding season is the most imminent period of exposure to Lepto, Vibrio,
IBR, PI3 or BVD, at least 14 to 21 days between immunization and breeding
have been recommended. However, due to the controversy regarding a
theoretical, transient antifertility effect of immunization with modified
live virus (MLV) for IBR (Kahrs, 1986), the recommended interval from
vaccination to breeding in most programs has been extended to a minimum of 30
days (OSU Extension Service, 1986). For convenience, anthelmintics are often
administered to deworm heifers at the same time as prebreeding vaccinations
or treatment for estrous synchronization.

The effect of concomitantly administering vaccines, an anthelmintic and
treatments for synchronizing estrus on the estrous response and fertility has
not been investigated. Hence, the objective of the present experiment was to
determine whether deworming and vaccination for respiratory and reproductive
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diseases at the time of Syncro-mate-B implant insertion would affect
synchronization of estrus or fertility of beef replacement heifers.

Methods:

The experiment was conducted on the Norman Ranches near Princeton, OR, during
the fall of 1987. Eighty-four crossbred beef heifers (Angus x Brahman and
Hereford x Angus) were assigned randomly to two groups. Heifers in group 1
(N=44, control heifers) were vaccinated and dewormed 30 days prior to the
breeding season. Twenty-one days later heifers in group 2 (N=40, treated
heifers) were vaccinated and dewormed and heifers in both groups were treated
with Synchro-mate-B implants and an injection of Syncro-mate-B. Implants were
removed from all heifers 9 days later.

Vaccination consisted of an intramuscular injection of vaccine containing
modified live virus for IBR, PI3 and BVD with 5 way bacterin for Lepto and
bacterin for Vibrio. Heifers were administered Ivermectin for deworming.

Heifers detected in estrus within 48 hours after implant removal were
artifically inseminated. One heifer in each group was found to be pregnant at
the time of implant removal. Subsequently, all heifers were exposed to
fertile long-yearling Hereford bulls. Pregnancy status was determined by
palpation per rectum performed 79 days after implant removal.

Results and Discussion:

Results of the experiment are presnted in Table 1. 	 Vaccination and
deworming at the time of treatment with Synchro-mate-B (group 2), compared
with immunizing and deworming 30 days prior to breeding (group 1), did not
impair the expression of behavioral estrus. Percentage of treated heifers
(group 2) pregnant to artificial insemination (55%) did not differ
significantly from that of control animals (group 1, 58%). Thus, fertility of
heifers at the synchronized estrus was not impaired by administering vaccine
and anthelmintic 9 days prior to breeding. Fertility of heifers in each group
not conceiving to artificial insemination that exhibited estrus at a
subsequent date was also not apparently impaired by the treatment regimen
because approximately the same percentage of heifers in each group was found
to be pregnant to natural mating (group 1, 16%, vs. group 2, 21%).
Essentially the same percentage of heifers in each group were found to be
nonpregnant at the time of pregnancy diagnosis. Consequently, the overall
pregnancy rate for heifers in both groups was similar (group 1, 74% vs. group
2, 76%).

Data from the present experiment suggest that vaccination, deworming and
synchronization of estrus can be performed simultaneously without having any
detrimental effects upon occurrence of behavioral estrus or fertility. Based
upon the results of this experiment, it appears that cattle producers may
safely utilize this management practice and thus reduce the number of times
replacement heifers need be handled prior to initiation of the breeding
season.
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Table 1. Estrus and Conception Rate of Heifers

No.	 No.
Group	 No. No. in % Pregnant % 	 Pregnant %	 Non-	 % Overall %

Estrus	 (AI)	 (Bulls)	 Pregnant	 Pregnant

1.	 Controls 44 42/44* 95 25/43 58 7/43 16 11/43 26 32/43 74

2. Treated	 40 37/40*+ 92 21/38 55 8/38 21 9/38 24 29/38 76

One heifer in each group was pregnant at the time of AI.
One heifer not palpated.
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EVALUATION OF TRITICALE AS A GRAIN SOURCE AND FABA BEANS AS A PROTEIN
SUPPLEMENT SOURCE FOR GROWER-FINISHER SWINE RATIONS

David C. England, Lorin E. Nelson and Edward J. Smith

ABSTRACT

Pacific Northwest farmers search for new or alternative crops to enhance
their economy; swine producers need lower feed cost to offset other rising
costs. Thus, local feedstuffs are sought. Triticale has higher protein
content than soft white wheat or most Pacific coast barleys; faba beans have
potential for production in some areas of Oregon and are a potential source of
protein supplement. A 2x3 factorial design compared soybean meal versus faba
beans as the protein source in corn, barley or triticale grain source rations
for grower-finisher swine. In grower stage barley-soy ration produced
significantly faster gain than did the other five rations which were not
different from each other in gain or feed efficiency. In finisher stage,
corn-soy significantly exceeded corn-faba, barley-faba and both triticale-soy
and triticale-faba. Feed efficiency did not differ significantly, based on
four pen groups per ration. More backfat for corn-soy versus triticale-faba,
P<.05, was the only significant difference in live backfat measures. Across

all grain sources, soy significantly exceeded faba as protein source in
grower stage for growth rate only; this difference or others did not exist in
finisher stage.	 Results suggest that all of the feedstuffs are usable with
appropriate price structures and that equalization of energy among the
rations would produce more uniform responses than achieved in this
experiment.

INTRODUCTION

Agronomic farmers are continually in search of new or alternative crops
to enhance their economy; swine producers need lower cost per unit of gain to
offset other rising operational costs. Feed cost accounts for 70-75% of total
costs of swine production; thus, locally produced feeds of increased nutrient
value or lower cost are sought. Triticale has higher protein content than
soft white wheat or most Pacific coast barleys and thus could decrease amount
of protein supplement required. Production of faba beans has potential to
become a crop option in some areas of Oregon and is a potential source of
protein supplement for swine production use. Evaluation of faba beans
compared to soybean meal as a protein supplement in rations formulated with
corn, barley or triticale as the grain source has potential for providing
information of benefit to both agronomy farmers and swine producers.
Favorable swine production results from use of triticale and faba beans could
lead to utilization of these potential crops and permit greater production of
them if appropriate price structures existed for both agronomists and swine

producers.	 Through contributions of resources by interested individuals and
organizations, an experiment has been conducted to compare triticale to corn
and barley as ration grain source and to compare faba beans to soybean meal
as protein source. Contributions were made by the following individuals and
organizations: Ben Jasma, Wilcox Feed & Seed Co., Fred Lundin, Pendleton
Grain Growers, Morrow County Grain Growers, Robert Hawkins, Jim Johnson,
Larry Snyder, Matt Kolding, and Ivan Packard of the Oregon Wheat Commission.
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MATERIALS AND METHODS

A 2x3 factorial design was used to compare the six rations. Two barrows
and two gilts weighing approximately 60 lbs. each were allotted to each of 24
pens to provide 4 pens of 4 animals each for a total of 16 animals per ration.
Rations were fed ad lib in meal form. From 60 to 125 pounds and from 125 to
230 pounds weight, respectively, rations were formulated to contain 16% and
14% crude protein. Live animal backfat thickness was measured at
approximately 230 pounds weight for each animal. As fed, barley contained
10.2% crude protein and 10.6% fiber; faba beans contained 22.4% crude protein
and 10.6% fiber; and triticale contained 14.3% crude protein and 9.1% crude
fiber.

RESULTS AND DISCUSSION

A summary of growth, feed efficiency and live backfat data is shown in
Table 1.

Table 1. Performance anc carcass traits responses to various rations by
grower-finisher swine. 

Grower 	 Finisher 
Av. Daily	 Feed/	 Av. Daily	 Feed/	 Backfat

Ration	 Gain Slb)	 lb Gain2	 Gain (lb)	 lb Gain2	 (in.) 
Corn-Soy	 1.60'	 2.73a	 2.04a	 3.21a	 1.04a
Corn-Faba	 1.46b.'	 2.92a	 1.72b	 3.04a	 0.96'b

Barley-Soy	 1.94a	 2.97a	 1.91")	 3.28a	 0.98am
Barley-Faba	 1.36'	 3.06a	 1.83b	 3.27a	 0.95'1'

Triticale-Soy	 1.511'	 2.65a	 1.67b	 2.91a	 0.94a.b
Triticale-Faba	 1.481'	 2.73a	 1.66b	 2.88a	 0.86b 
I Within all columns for all traits, values having common superscripts are

not significantly different at P<.05.
2 Statistical significance for this trait is based on only four averages per

treatment; statement of significance, therefore, lacks high precision.

Results support the following interpretations:

1. With corn as the grain, average daily gain and feed per pound of gain
were numerically, but not significantly, superior to faba beans in
the grower stage. In finisher stage, growth rate was significantly
superior for soy rations; feed per unit of gain and backfat measures
were not significantly different but were numerically in favorable
direction for the faba bean ration.
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2. With barley as grain, soy grower stage ration was significantly
superior to faba ration for growth rate but not for feed per unit of
gain. In finisher stage, growth, feed efficiency and backfat
measures were closely similar and not near to approaching significant
difference.

3. With triticale as grain, all aspects of performance, including
backfat measures, were closely similar for the soy and faba rations

in both grower and finisher stages.

Table 2 contains summaries of all soy rations versus all faba rations and
comparison among the three grain sources. Average performance in grower stage
was significantly different for average daily gain, but not for feed per unit
gain for the two protein supplement sources. There were no significant
differences in finisher stage.

Table 2. Summaries of soy vs. faba rations and comparisons among corn, barley
and triticale as grain source. 

Ration
Av. Soy Rations
Av. Faba Rations
Av. Corn Rations
Av. Barley
Av. Triticale

Grower 
Av. Daily	 Feed/
Gain (lb)	 lb Gain2

1.68a	2.78a
1.43b
	

2.90'
1.53a
	

2.83a
1.65'
	

3.02a
1.508	2.69a

Finisher 
Av. Daily	 Feed/

Gain (lb)
	

lb Gain2

	

1.87a
	

3.13a

	

1.748
	

3.06a

	

1.88a
	

3.12a

	

1.87a
	

3.27a

	

1.66a	2.90'

Backfat
(in.)
0.99'
0.92a
1.00a
0.96a
0.90a

I Within all columns, for all traits, values having common superscripts are

not significantly different at P<.05.
2 Statistical significance for this trait is based on only four averages per

treatment; statement of significance, therefore, lacks high precision.

Comparisons among the grain sources show no significant difference in
average daily gain in grower stage but feed efficiency on the barley ration is
numerically inferior to the triticale ration. This relationship continues in
the finisher stage.

Some seeming inconsistencies exist in these results; this is especially
so in the barley-soy grower stage average daily gain compared to the grower
stage corn-soy and triticale-soy rations. Somewhat remarkable, but
consistent in both stages, is the favorable feed efficiency of triticale
rations compared to others; the average difference, however, is not
statistically significant.

Researchers in other western states have reported research with triticale
and with faba beans. Newman and coworkers at the Montana Agricultural
Experiment Station are among these. At the 1986 Oregon State University
Annual Swine Day (Oregon Agricultural Experiment Station Special Report 771)
C.W. Newman stated "most of the findings suggest that faba beans cannot
replace all of the soybean meal in swine diets without adversely influencing
performance while partial replacement produces nearly equivalent results".
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Newman further stated, "Canadian tests indicate that pigs weighing 80 pounds
initially can be successfully fed barley plus faba beans as a protein
supplement".

J.A. Forseth (Washington State University Swine Information Days
Proceedings, Vol. 3, 1988) has given a highly useful discussion of and
recommended ration formulas for grower and finisher stage rations using
Pacific Northwest grains. With use of 0.15 percent crystalline lysine added
to high protein triticale, the ration consists of 97.35% triticale; no
soybean meal is used. It is important in that formula that triticale be of
high protein content. In the same publication, Washington State University
Agronomist C.J.	 Peterson, Jr., discusses several triticales and several
wheats. When purchasing, protein content of grains should be known; higher
protein content in the grain commensurately reduces protein supplement
additions and thereby reduces ration cost.
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PERFORMANCE AND CARCASS TRAITS RESPONSES BY BARROWS AND GILTS TO CORN-SOY
RATIONS OF 11 VS 13 PERCENT CRUDE PROTEIN CONTENT

D.C. England and P.T. Bellatty

Abstract

To assess role of appetite on and responses of barrows vs. gilts to
percent protein in the ration, one-half of 92 barrows and 94 gilts were
individually fed either 11 or 14% crude protein content corn-soy rations ad
lib from 125 to 225 pound weight. Carcass data were obtained. Ration intake
per day of 7.41 and 6.14 pounds of the 11 and 14% rations, respectively,
would provide .86 lbs. of protein per day; 26% of barrows and 10% of gilts
reached that intake on the 11% C.P. ration; 89 and 73%, respectively, did on
the 14% C.P. ration; performance was similar, within gender, if intake
requirements were met. Loin eye area and percent muscle were signficantly
reduced for gilts, but not for barrows, fed the 11% C.P. ration. Appetite
influenced results on both rations.

Introduction

A balanced ration has been defined as "a combination of feeds furnishing
the various nutrients in such proportion, amount and form as will, without
waste, properly nourish a given animal or group of animals for a particular
purpose" (Swine Production, J.L. Krider, J.H. Conrad and W.E. Carroll, 5th
edition, 1982, McGraw-Hill, New York, N.Y.). Nutrient requirements at various
weights and for various physiological functions are periodically re-evaluated
to keep recommendations current with genetic changes, production goals, ration
preparation technology, and with new or more precise knowledge relating to
nutrient requirements and/or utilization.

A fully balanced ration without waste due to excess or inadequate
nutrient content could be approached more precisely if all animals and their
micro- and macro-environments were identical; in actuality, substantial
variation exists in appetite, gender, proportion of fat vs. lean in
individuals, and social status. Approaches which decrease variations improve
extent to which rations approach the ideal "goodness of fit" between animal
needs and composition of the ration.

Materials and Methods

Finisher-stage barrows and gilts were fed corn-soy rations with 11 or 14%
crude protein. Average daily ad lib feed intake was obtained for each animal
to measure variations in feed intake among individuals to assess effects on
growth, feed efficiency and carcass traits as influenced by percent crude
protein in the ration. From 125 to 225 pounds, one-half of the 92 barrows and
94 gilts were individually fed a 14% C.P. corn-soy ration; the others were fed
an 11% C.P. ration. Each pig was slaughtered within the week in which 225
pound weight was reached; carcass data were obtained.
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Results and Discussion

An average of 390 grams (.86 lb.) of protein per day for optimum
performance for finisher stage swine would be achieved by an average daily feed
intake of 6.14 pounds of a 14% C.P. ration or 7.81 pounds of an 11% C.P. ration.
For the 11% C.P. ration 26% of barrows and 10% of gilts met feed intake
requirements; 89% of barrows and 73% of gilts fed the 14% C.P. ration did so.
On average the 11% group gilts consumed 330 grams of protein per day vs. the
390 needed - a 15% deficit. Barrows averaged 355 grams of protein per day -
a 9 percent deficit. Yet, 10% of gilts and 26% of barrows consumed enough
protein on the 11% C.P. ration to perform as well as average animals consuming
390 grams of crude protein daily from the 14% C.P. ration. Tables 1 and 2
summarize performance and carcass trait responses.

Table 1. Comparison of performance and carcass traits of gilts vs. barrows fed
11% or 14% crude protein corn-soy rations from 125 to 225 lbs. weight. 

11% C.P. Ration	 14% C.P. Protein 
Traits	 Gilts	 Barrows	 P	 Gilts	 Barrows	 P 

ADG (lb.)	 1.43	 1.70	 <.05	 1.65	 1.83	 <.10

F/D (lb.)	 6.61	 7.14	 <.05	 6.68	 7.21	 NS
F/G (lb.)	 4.41	 4.21	 NS	 4.07	 4.02	 NS
Dr.% (shrunk)	 78	 78	 NS	 78	 77	 NS
Length (in.)	 31.8	 30.9	 <.05	 31.7	 31.1	 <.05

LEA (sq. in.)	 4.67	 4.32	 <.10	 5.16	 4.32	 <.05

B.F. (in.) 1	 1.22	 1.42	 <.05	 1.18	 1.38	 <.05

% muscle	 54	 52	 <.05	 55	 52	 <.01 

I Average of 1st rib, last rib and last lumbar vertebra.

Table 2. Production and carcass traits performances within gender group.

Traits
Gilts Barrows

P11% 14% P 11% 14%
ADG	 (lb.) 1.43 1.65 <.05 1.70 1.83 NS
F/D	 (lb.) 6.61 6.68 NS 7.14 7.21 NS
F/G	 (lb.) 4.41 4.07 NS 4.21 4.02 NS
Dr.% (shrunk) 78 78 NS 78 77 NS
Length	 (in.) 31.8 31.7 NS 30.9 31.1 NS
LEA	 (sq.	 in.) 4.67 5.16 <.05 4.32 4.33 NS
B.F.	 (in.) 1 1.22 1.18 NS 1.42 1.38 NS

% muscle 54 55 NS 52 52 NS
I Average of 1st rib, last rib and last lumbar vertebra.

Thus for most economical use of protein, the sexes should be fed separately
with higher crude protein rations for gilts than for barrows. Individuals
consuming 390 grams protein per day performed similarly on the two rations.
Periodic calculations of feed intake may be useful for assessing whether ration
protein content is adequate, optimum or deficient. This may be especially
useful in hot weather when feed intake decreases, and in cold weather when feed
intake increases.
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Additional experiments to determine Ighether rations of higher protein
content would enahnce growth rate for individuals having continually low
appetite appear to be appropriate. The above results also raise the
intriguing question of whether long-term selection for higher average daily
feed intake could result in swine capable of present levels of performance on
rations of lower than conventional protein content.

As is found in most comparisons of protein content requirements by
barrows and gilts, this study indicates a higher ration requirement for gilts
than for barrows. This study also indicates that differences in average
daily feed intake contribute to this difference in ration protein percentage
requirement for the two gender groups.
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Improving livestock production
through cooperative

research to control internal parasites

Gary Zimmermann

Parasitology is one of the many areas of cooperative research between the
College of Veterinary Medicine and the College of Agricultural Sciences.
Since 1981, scientists of the College of Veterinary Medicine, including the
Extension Veterinarian, and the Department of Animal Science (beef and dairy)
have cooperated on more than 20 research projects involving control of
internal parasites. These studies have helped to bring new parasite control
products (anthelmintics) and new anthelmintic delivery systems (controlled
release boluses) to market for use by livestock producers and veterinarians.
Among the products currently or soon available are: Paratect (morantel
sustained release devices as a 90-120 day inert bolus and a degradable bolus);
Curatrem (clorsulon for liver flukes); Ivomec (ivermectin as an oral compound,
an injectable compound, and a sustained release bolus (an osmotic pump
designed to deliver ivermectin continuously for 90-120 days)); Panacur
(fenbendazole); Febantel; Netobimin; Nemadectin; Oxydectin; and Albendazole.
Once these products were shown effective against various parasites, by
efficacy trials, it was necessary to determine patterns of infection of
various parasites in the specific geographic and environmental conditions of
the Willamette Valley (studies were also conducted in central, southern, and
southern coastal regions of Oregon). Parasite naive calves, known as tracer
calves were allowed to graze on pastures during each season of the year to
determine when animals become infected and when pastures are safe. Parasite
treatment strategies were then developed. 	 Data from efficacy trials and

tracer calf studies was used in developing several parasite control programs.
The effectiveness of these control programs has been tested in limited
productivity and clinical field trials. It will be necessary to test these
programs and modify them for use in different livestock management schemes.
At the same time, new compounds and delivery systems will have to be developed
as parasites develop resistance to available compounds.
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EWE BODY CONDITION AND NUTRITION EFFECTS ON EMBRYO MORTALITY

H. H. Meyer and Kathy West

A trial was conducted with ewes of the prolific Polypay breed to
determine the effects of body condition at mating and post-mating nutrition
on embryo survival in ewes conceiving to multiple ovulations. Three months
before mating, 150 ewes were randomized within current condition score (CS)
to either a High condition group (50 ewes supplementally fed to produce a
target mating CS of 4) or a Low group (100 ewes fed on sparse dry pasture to
reduce their condition toward CS2).

Prior to mating the Low group was subdivided with half flushed for 21
days before mating; the other half were immunized with ovandrotone (Fecundin@;
Glaxo, Australia) to increase ovulation rates while they remained on the Low
diet through mating. All ewes were estrus synchronized with progestogen
pessaries.

Immediately after mating, half of each pre-mating treatment group was
placed on a High nutrition plane (150% of NRC energy requirements) for six
weeks while the remainder went to a Low plane (maintenance of the previous
Low CS ewes; 80% NRC energy for previous High CS ewes).

Results

Both flushing and immunization produced high ovulation rates (determined
by surgical laparoscopy) in Low CS ewes. Mean ovulation rate for High CS
ewes was 2.61 while Low flushed ewes average 2.67 and Low immunized ewes
averaged 2.51. Among ewes conceiving to the synchronized estrus, 97%
(103/106) were multiple ovulators.

Embryo success, measured among the multiple-ovulating ewes conceiving to
the synchronized estrus as proportion of eggs represented by lambs born,
averaged .85 for High CS, .79 for Low flushed, and .71 for Low immunized
ewes. Embryo success averaged .80 for the High post-mating nutrition
treatment compared to .76 for the Low post-mating nutrition regimen.

Conclusions

These results suggest that good body condition at mating leads to both
high ovulation rates and good embryonic success. Three weeks of pre-mating
flushing was successful in achieving ovulation rates equivalent to High CS
ewes, but embryo survival was poorer. Immunization with no accompanying
improved pre-mating nutrition produced high ovulation rates, but embryo
success was further reduced below that of the flushed ewes.
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High post-mating nutrition of multiple-ovulating ewes resulted in
slightly higher embryonic success (.80 vs .76). This marginal increase is
unlikely to cover differential feed costs, particularly in flocks containing a
sizable proportion of single-ovulating ewes.

Research is continuing to further estimate body condition and post-mating
nutrition effects on embryonic loss and to determine the time of embryo
deaths.
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Effect of Pre- and Postbreeding Nutrition on Gonadotropin
Releasing Hormone-Induced Luteinizing Hormone Release

in Early Postpartum Beef Cows.

S. Leers, H. Turner and F. Stormshak

INTRODUCTION

For the production of beef cattle to be most efficient, cows and heifers
must wean one calf per year. Typically this is not the case, with disease-
free herds producing net calf crops of about 70%. Of the 30% failing to wean
a calf, a large portion can be attributed to heifers. Failure of cows and
heifers to become pregnant, particularly in well defined breeding seasons, is
a major factor contributing to reduced calf crop.

Effect of pre- and postbreeding nutrition levels on beef heifer
production efficiency has been well documented. Heifers undernourished during
these periods show reduced calf survival and weaning weights, as well as,
lower subsequent conception rates and prolonged calving intervals.

Hormonal events occurring during the postpartum period have also been
investigated. Return to estrus and ovulation following calving is associated
with the pulsatile release of luteinizing hormone (LH) from the anterior
pituitary gland. Prior to day 20 postpartum, pituitary stores of LH are
reduced and are gradually replenished during the postpartum interval.
Gonadotropin releasing hormone (GnRH), secreted in a pulsatile manner from the
hypothalamus, appears to directly regulate the secretion of LH. It appears
that a specific pulsatile pattern of LH release is required for ovulation to
occur. The resumption of estrous cycles following calving is associated with
this specific pattern of LH release. When GnRH is given every 2 hours to
suckled beef cattle after day 20 postpartum, the interval to first estrus and
ovulation is reduced, suggesting that one pulse of LH every two hours can
stimulate the resumption of estrous cycles and ovulation. Response to GnRH
prior to day 20 postpartum is different from that of cycling cattle.
Intravenous (I.V.) injection early in the postpartum period results in a
gradual increase in LH release with maximal serum concentrations occurring 2
hours after GnRH treatment. In contrast, GnRH treatment in cycling beef cows
elicits a rapid release of LH with peak serum concentrations occurring between
15 and 30 minutes. The cause of this altered pituitary response to GnRH in
the early postpartum period compared to that of cycling animals is still
unclear. Further understanding of the regulation of LH secretion early in the
postpartum period is needed if we are to improve the reproductive performance
of heifers and cows and ultimately increase the yearly calf crop.

Because nutrition prior to and after breeding can affect calving
interval and subsequent conception in beef heifers, a study was designed to
examine the effect of diet on the response of the pituitary to exogenous GnRH
at two different stages of the postpartum period.
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METHODS

Twenty-four 2-year-old Hereford X Angus heifers were selected randomly
in equal numbers from each of the following groups for treatment. Groups 1
and 2 consisted of heifers having been maintained on a high nutritional plane
prior to breeding and then on high or low nutritional planes after breeding.
Groups 3 and 4 consisted of heifers maintained on low nutritional plane prior
to breeding and then on high or low nutritional planes postbreeding. The high
and low energy prebreeding diets consisted of 5 and 3 lb biuret + barley
supplement, respectively, in addition to flood meadow hay fed ad libitum.
The high and low energy diets postbreeding consisted of 2 lb biuret + barley
supplement and no supplement, respectively, in addition to either range forage
or meadow hay. All heifers were mated to Hereford X Angus bulls. On days 3

and 14 postpartum the cows were injected (I.V.) with 100 micrograms GnRH and
blood collected every 15 minutes for 2.5 hrs and every 30 minutes for another
2.5 hours. The blood was allowed to clot, and the sera harvested and frozen

prior to quantification of LH by radioimmunoassay.

POTENTIAL BENEFITS

Results of this study will be discussed at the O.S.U. Livestock Field
Day. It is anticipated that response to GnRH will be low in heifers on a low
plane of nutrition before and after breeding as compared with heifers fed a
high energy diet either before or after breeding. The results obtained from
this study should provide information about the effects of diet on the ability
of the pituitary to secrete LH in response to GnRH early in the postpartum
period.
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CROSSBREEDING AMONG BRITISH AND CONTINENTAL EUROPEAN DUAL-PURPOSE
BREEDS IN THE COASTAL PACIFIC NORTHWEST

William D. Hohenboken

Abstract

From 1979 through 1987, a herd primarily of Hereford-Angus crossbred
cows was mated to straightbred Simmental, Pinzgauer or Tarentaise bulls or to
Hereford-Angus crossbred bulls. Beginning in 1982, continental European
crossbred females also entered the herd, to be mated as first calf heifers to
Hereford-Angus or Angus bulls and as cows to bulls of one of the continental
European breeds or to Hereford-Angus bulls. From analysis of progeny records
from British crossbred females, dam breed (Hereford vs Angus) effects on birth
and weaning weight were not important, but continental european crossbred
calves were heavier than British crossbred counterparts at birth and weaning.
Calves from sires of the three continental breeds were similar in weaning
weight, but Pinzgauer and Simmental crossbred calves were heavier at birth
than Tarentaise crosses. Maternal heterosis had a greater impact on weaning
weight than direct heterosis (8% vs 5%), but only direct heterosis (13%)
influenced birth weight. From analysis of progeny records of continental
European crossbred cows, calves whose maternal grand sire was a Tarentaise
were lighter at birth, with no significant difference among other breeds of
maternal grand sire. Maternal breed effects on weaning weight were not
significant. Nevertheless, when progeny weights were compared across
contemporary years, continental European crossbred cows reared calves that
were 10% heavier than calves reared by British crossbred cows. Results
suggest that cattle raisers in the Pacific Northwest could achieve substantial
increases in weaning weight from introducing inheritance from continental
European dual-purpose breeds, both into cow herds and calf crops.
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EFFECT OF TIME OF CASTRATION AND FEEDING REGIMEN
ON LAMB GROWTH AND CARCASS FATNESS

Andrew A. Arnold and Howard H. Meyer

Trial Design

Male crossbred lambs of Polypay and Coopworth breeding were assigned to
one of four castration treatments: Early (within two weeks of birth); Mid (at
weaning, average of 52 pounds); Late (upon reaching 85 pounds); or left Intact
to slaughter. At weaning, 20 lambs were chosen for each treatment group out
of about 200 lambs available. Lambs were chosen so as to minimize variation
in age and starting weight. Half of each group were placed in drylot on a 70%
concentrate, 14% crude protein diet until slaughter at 115 pounds. The other
half were grazed on irrigated pasture until they reached 90 pounds then were
placed on the drylot regimen until reaching the slaughter weight. Feed
intakes and lamb weights were recorded weekly.

Carcass data collected included USDA quality grade,ribeye area, backfat
thickness, and weight of kidney fat.

Results

Growth and feeding efficiency results are shown in Table 1 and carcass
measures are shown in Table 2. Delaying castration results in faster and more
efficient gains. The surgical castration technique used caused no setback in
growth rate even in the Late castration group. Compared to wethers castrated
at the traditional Early stage, ram lambs grew 30% faster and produced 19%
more weight gain per unit of feed.

Delaying castration resulted in leaner carcasses both externally
(backfat) and internally (% kidney and pelvic fat), and this was reflected in
lower dressing % and lower yield grade. Despite being leaner, all ram
carcasses graded USDA choice. Pasture-fed lambs were leaner than those in
drylot throughout the trial, but did not differ in USDA quality grade.

Conclusion

Delaying castration improved both rate and efficiency of gains while
producing the leaner carcasses being sought by consumers. Even intact rams
slaughtered after an extended period of modest growth on pasture graded USDA
choice. While the current packer price discrimination against ram lambs is in
place, producers cannot be advised to leave ram lambs intact to slaughter,
although the rewards from increased rate and efficiency of growth may offset
the packer penalties. Producers with fairly intensive management systems may
wish to consider delaying castration in order to capitalize on ram growth
superiority during most of the growth period while still avoiding packer
penalties at slaughter. The castration technique developed and described in
the accompanying article is quite straightforward with little risk of growth
check or death loss if done properly.
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The carcass differences between drylot and grazed lambs illustrate
another way that we can produce more desirable carcasses. Although gains on
pasture are slower, they are probably no more expensive than drylot gains. As
illustrated by this trial, extensive periods on concentrate feed do not
produce the lean carcasses needed to meet consumer demands.

Additional detailed analysis of muscle fiber cell types indicated that
the castration and feeding treatments had no effect on proportions of the
different fiber types, suggesting no effect on characteristics of the lean
meat produced.

TABLE 1. Average daily gain throughout the trial and drylot feed efficiency.

Gender No.	 of Feed efficiency

(castration) lambs ADG,1b/day (gain) /(feed)

Wether (early) 19 .42 +	 .02 .123 +	 .008

Wether (mid) 20 .47 +	 .02 .127 +	 .008

Wether (late) 18 .51	 +	 .02 .134 +	 .008

Ram 18 .55 +	 .02 .146 +	 .008

Feeding Regimen
Drylot 37 .55 +	 .02

Pasture + drylot 38 .42 +	 .02

TABLE 2. LAMB CARCASS TRAITS

Gender	 No. of

(castration)	 lambs

Dressing

%

Fat depth

in.

%

KPa

REA 
b

in.2

USDAc

quality

grade

USDA
d

yield

grade

Wether (early) 19 53.2+.5 .33+.02 4.5+.2 2.7+.1 11.8+.2 4.5+.2

Wether (mid) 20 52.4+.5 .28+.02 4.3+.2 2.8+.1 11.7+.2 4.1+.2

Wether (late) 18 51.4+.5 .20+.02 3.6+.2 2.7+.1 11.6+.2 3.3+.2

Ram 18 49.9+.6 .15+.02 3.2+.2 2.8+.1 11.2+.2 2.9+.2

Feeding Regimen
Drylot 37 52.4+.4 .28+.02 4.2+.2 2.7+.1 11.6+.2 4.0+.2

Pasture+drylot 38 51.1+.4 .21+.02 3.6+.2 2.8+.1 11.5+.2 3.4+.1

a KP = % kidney and pelvic fat

b REA = rib eye area
c 9 = Good+; 10 = Choice-; 11 = Choice; 12 = Choice+; 13 = Prime-

d 2.0 = 47.2% retail cuts; 3.0 = 45.4% retail cuts; 4.0 = 43.6% retail cuts
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The carcass differences between drylot and grazed lambs illustrate
another way that we can produce more desirable carcasses. Although gains on
pasture are slower, they are probably no more expensive than drylot gains. As
illustrated by this trial, extensive periods on concentrate feed do not
produce the lean carcasses needed to meet consumer demands.

Additional detailed analysis of muscle fiber cell types indicated that
the castration and feeding treatments had no effect on proportions of the
different fiber types, suggesting no effect on characteristics of the lean
meat produced.

TABLE 1. Average daily gain throughout the trial and drylot feed efficiency.

Gender No.	 of Feed efficiency
(castration) lambs ADG,1b/day (gain) /(feed)

Wether (early) 19 .42 +	 .02 .123 +	 .008
Wether (mid) 20 .47 +	 .02 .127 +	 .008
Wether (late) 18 .51 +	 .02 .134 +	 .008
Ram 18 .55 +	 .02 .146 +	 .008

Feeding Regimen
Drylot 37 .55 +	 .02
Pasture + drylot 38 .42 +	 .02

TABLE 2. LAMB CARCASS TRAITS

Gender	 No. of Dressing	 Fat depth	 %	 REAb	 USDA'
USDAd

quality
yield
(castration) lambs	 %	 in.	 KPa	 in.2	 grade

grade

Wether (early)	 19 53.2+.5 .33+.02 4.5+.2 2.7+.1 11.8+.2
4.5+.2
Wether (mid)	 20 52.4+.5 .28+.02 4.3+.2 2.8+.1 11.7+.2
4.1+.2
Wether (late)	 18 51.4+.5 .20+.02 3.6+.2 2.7+.1 11.6+.2
3.3+.2
Ram	 18 49.9+.6 .15+.02 3.2+.2 2.8+.1 11.2+.2
2.9+.2

Feeding Regimen
Drylot	 37 52.4+.4 .28+.02 4.2+.2 2.7+.1 11.6+.2
4.0+.2
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Procedure

Step 1. Place an elastrator band over
the scrotum and position it near the
nipples. This is usually the most difficult
part of the procedure due to the large
testicle size. It is best accomplished on
wooly lambs if the scrotum is first
shorn. The scrotal skin is first maneu-
vered through the elastrator band then
the testicles are "popped" through the
elastrator into the scrotum one at a time.
It is helpful to use a brand of elastrator
which opens the band as widely as
possible. The band should be placed at
the top of the scrotal neck and quite near
the lamb's abdomen.

Step 2. Apply a large size (bull) emas-
culatome about one inch below the
elastrator band to crush the spermatic
cords. Both cords should be contacted
at the same time.

Step 3. With the emasculatome
clamped in place, sever the scrotum and
its contents inside the closed emascula-
tome jaws. A thin-bladed knife such as a
fillet knife works best for this step.
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Step 5. Animals may be injected with
antibiotic to reduce risk of infection
although such problems should be
minimal if lambs are kept dry and clean
for a few days after castration.

Step 6. Disinfectant should be applied,
and fly control should be practiced as
for any wound.

Step 4. Remove the emasculatome and
allow the severed spermatic cords to
retract through the elastrator band into
the body cavity. If the cords do not
spontaneously withdraw, pull the
remnant of scrotal skin away from the
body and the cord ends will disappear.
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A REVIEW OF DISPOSAL ALTERNATIVES FOR CERTAIN FOOD PROCESSING WASTES

Mike Gamroth

Introduction

The research reviewed for this paper dealt with specific local problems
of using food processing wastes. Most communities try to use processing
wastes to benefit agriculture while reducing loads on sewage treatment and
landfill facilities. Information cited in this paper should be considered in
the mid-Willamette Valley based on current needs and costs.

A variety of disposal alternatives are listed. The two with the most
merit immediately are animal feeding and land spreading. Characteristics'of
local wastes and considerations for feeding and spreading are listed from

sources examined. A significant portion of this paper is based on personal
experiences with canneries and livestock producers of the Willamette
Valley.

Certain aspects, such as local and state regulations, were not available
in the scientific literature and should be considered in developing a plan
for disposal.

Characteristics of Food Processing Wastes

While Willamette Valley agricultural production is quite diverse, most of
the cannery wastes are from berry, snap bean, sweet corn, cole crop, root
crop, and squash processing.

Amount of residue from processing and amounts fed are quoted from a
National Research Council publication.28 Nitrogen and feed values are
calculated or quoted from sources cited in Table 1 (Appendix).

Fruit waste

The fruit waste available is primarily from strawberry and caneberry
processing. It is largely moist pulp and cull berries screened from waste
water. About 7 percent of the processed crop is waste and is usually less
than 10 percent dry matter. This residue contains .6 to 1.25 percent
nitrogen and carbohydrates equivalent to average grass hay.

About 8 percent of this waste is fed to livestock, mostly swine.

Bush Bean Waste

The waste from green snap bean processing is snipped ends of beans, cull
beans and a few vines and leaves. About 20 percent of the crop is waste
containing about 10 percent dry matter and about half is fed.

The waste contains 2.4 percent nitrogen with carbohydrates equivalent to
good hay.
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Sweet Corn Waste

This crop is approximately 65 percent waste consisting of husks, silk,
ear ends, cobs, and some kernel waste. One plant reported 90 percent as
husk, 8 percent as cobs, and 2 percent as kernel waste.

The dry mater content is usually about 20 percent, but varies since some
waste is removed from the processing site with water and some is scraped out.
A large portion of the carbohydrates can be removed with washwater so energy
values for animals vary, too. These soluable carbohydrates may increase the
sewage treatment liability of the processor.

Typical nutrient values are: 1.4 percent nitrogen and energy values
between hay and small grains. About 95 percent of this waste is fed to
animals.

Peas

Canning or freezing peas are one of the first wastes encountered in a
processing season. Only 13 percent of the crop unloaded is wasted.

The residue contains pods, cull peas, some vines and leaves. About 65
percent of it is fed in the U.S. and contains 3.2 percent nitrogen and high
energy values from starches.

Squash

Summer squash is processed into canned or frozen "pumpkin." The waste is
seeds, skins, stems, and fiber screened from facility wastewater. About 25
percent of the delivered crop is waste.

Dry matter is again low, about 9 percent, but does have good feed or
fertilizer values. About half of the U.S. processing waste is fed to
animals.

A significant amount of the waste product is washed into conventional
water treatment facilities. The seeds can be separated and processed as a
human food confection.

Cole Crops

Cabbage, cauliflower, broccoli, and brussel sprouts have good nutrient
values, but low dry matter contents. The waste is usually cores, outer
leaves, and stems comprising 38 percent of the delivered crop.

About 50 percent of the waste is fed, but cabbage feeding is not common.
Much of the cabbage is used in making sauerkraut and plants dispose of the
waste in other ways.

Root crops

Carrots and table beets are peeled using sodium hydroxide or other
caustic chemicals. The waste is largely the peeling slurry with trimmed ends
and cull roots. Some waste cannot be separated from the wastewater.
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About 35 percent of the crop is waste. Most is field-spread with less than
30 percent fed due to lower feed values, higher pH, and excessive moisture
content. The caustic may provide a useful soil amendment on acidic soils
common in the Willamette Valley.

General Nutrient Values

Table 1 (Appendix) shows the approximate nutrient values for common
proceesing wastes of the Willamette Valley. The values are useful in
developing animal rations from the processing by-products. Total
Digestible Nutrients is a general measure of the energy available to the
animal. It is estimated from other values in the analyses.

Nitrogen values for plant nutrition can be calculated by dividing the
crude protein by 6.25. Most phosphorus and some potassium values are
reported. Other considerations for land disposal and plant nutrition are
discussed later.

Whether considering the wastes as animal feeds or soil fertilizers,
remember the stated values vary greatly with processing method, moisture, and
handling of the waste.

Disposal Alternatives

Authors discuss many disposal alternatives for food processing wastes.
Among them are:

Composting
Gasification
Fermentation
Feeding
Land Spreading
Burning
Land Filling

The alternatives are listed in estimated social value from highest to
lowest(24). The top three produce a saleable product of some value. The
bottom two produce little product and have some environmental drawbacks. For
practical purposes, feeding and land spreading have reasonable
application in the short run for the Willamette Valley.

Economic Considerations of Alternatives

In deciding upon an appropriate disposal method and its value there are
basic considerations(9):

Nutrient value of waste - Obviously, the waste must have some useful value
to the animals or the soil. Nutrient values are variable and the dollar
value placed on the waste will change as prices of alternative feeds or
fertilizers change. Some values of the wastes are suggested in later
sections.
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Savings over current disposal method - The new method might save money
compared to previous disposal methods. This may not be considered when a
change is required by a regulatory agency.

Possible pollution - As nearly as possible the new method should reduce or
stablize pollution potential. Land spreading may increase flies, odor,
leaching, or runoff. One problem already exists in Marion County with
landowners objecting to stock piling of cannery wastes on a farm in an
Exclusive Farm Use zone. Pollution potential is primarily a factor of
application technique or general management.

Processing needed - Costs of processing wastes to a useable form must be
considered. What will it cost to separate garbage from feedable or
spreadable wastes? Is de-watering necessary?

Transportation - Transportation to the disposal site can be a sizable cost.
Most high moisture wastes must be used locally. Water-tight trucks may be
necessary. The need for specialized feeding or spreading equipment must be
considered.

Loss from current use - Are the wastes currently used to someones benefit?
What is their loss in the change?

Quantity - It is worth developing a new disposal method for a season's
processing waste. It may not be for two steel drums of waste. Is there
enough waste to feed animals for a long period of time or will the stock
owner have to reformulate rations every few days.

Residues - Will chemical residues prohibit feeding or spreading a waste? This
condition will change. Valley stock owners gladly fed bush bean waste until
the summer of 1984. A new fungicide was used to reduce mold on beans and the
residue could not be fed. How would the feeding restriction affect the
decisions of processors in the future?

General psychology - Cannery wastes are considered second-class feeds. Most
of this relates to the way they are fed and the economic situation of the
farmers feeding them. This will probably not change. Animal producers are
reluctant to pay the calculated value on these wastes. There must be a
"discount" built into the price.

Expected profit - Does the processor or contract hauler expect to make a
reasonable profit? Is this a method to dispose of a liability and savings in
other costs are all that is expected?

Specific Considerations

Feeding

Much of the local cannery waste is already fed to livestock. Disposal
amounts are probably consistant with those reported by the National
Research Council(28).
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Calculating the total feed requirement of Valley livestock would indicate
an unrealistic potential of feeding wastes. Moisture content is a serious
drawback of feeding wastes. Most diets cannot include more than 50 percent
waste on a dry matter basis. Other stock owners are not set up to feed
wastes. Some don't have enough cattle to use a trunk load in a reasonable
amount of time.

Over the last twelve years, demand for cannery waste as a feed in the
Willamette Valley has been relatively stable. If someone stopped feeding
waste, someone else started. There has been a gradual increase in dairy
cattle, a large consumer of cannery waste, but this trend will probably level
out. There will be no less demand for cannery waste as a feed over the next
ten years, but no more demand either.

Some values for corn cannery waste are shown in the computer rations in
the Appendix. The prices circled indicate the price paid by the feeder and
the price at which the computer would re-formulate to include more or less of
the waste. A more detailed linear program for determining waste values was
developed by Huang(9).

Land Application

Returning waste to the soil is a practical alternative with potential
(27). Growers of the fruits and vegetables are likely to cooperate with
processors. The major problems to solve are transportation, scheduling,
spreading, and "plow down" to reduce the pollution potential.

Unlike the application of sewage sludge, cannery wastes will not
significantly change the trace mineral or heavy metal concentration in the
soil (19). Application of wastewater effluent improves the content of
valuable trace minerals slightly (12). According to many sources, soil waste
disposal has negligible effects on soil microbes (27).

Organically-bound nutrients are available to plants more slowly than
chemical fertilizers. For example, about 30 percent of the nitrogen in waste
is available the first year after application (19). Yearly

applications of chemical fertilizers to supplement the waste applied should
be based on laboratory soil tests.

The decomposition of wastes in the soil and the subsequent release of
their nutrients depends are several conditions (27):

1. Soil moisture - Soil microbes need moisture to actively breakdown
components of the waste. Excessive soil moisture (as in the winter)
will reduce oxygen for aerobic decomposition.

2. Temperature - Winter soil temperatures will reduce microbe activity.
3. Soil pH - Excessively alkaline or acid soils will reduce

decomposition.
4. Oxygen - Rapid decomposition is primarily aerobic.
5. Available nutrients - A balance of nutrients is necessary for

decomposition. The carbon to nitrogen ratio is critical. Wood
products breakdown slowly because their C:N ratio is too wide; they
need additional nitrogen. Cannery wastes have acceptable C:N ratios
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for decomposition without additional nitrogen (27).
6. Microflora present - "Fiber digesters" are helpful in the rapid

decomposition of cannery wastes.

The following are helpful analyses in using organic wastes as soil
amendments (27):

pH
Nutrients (total N, NO3, P, K)
salinity

and possibly:
Boilogical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
metals (Pb, Zn, Cu, Cd, Ni, Bo)

Food processing wastes are a good source of plant nutrients. They are
similar to "green manure" crops plowed down to improve soil fertility and

tilth. In most cases, they contain more plant nutrients by dry weight than
ruminant animal wastes or crop residues (27).
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Composition of Food Processing By-Products of the Willamette Valley (2, 3, 4, 15, 17, 18)

Feed

(% dry matter)

Dry
Matter

Total Digestible
Nutrients

Crude
Protein

Crude
Fiber

Acid Detergent
Fiber Calcium Phosphorus Potassium Magnsium

Apples, cull 17 70 2.8 7.3 9 .06 .06 .78 .29
Bean vines 23 50 14 38 42 -- -- --

Bean, cannery waste 9.4 72 16 23.0 -- 1.0 .36 1.0
Beets, Red 12.7 76.8 12.6 6.3 8 .13 .26 -- --

.A Broccoli 11 70.0 33.0 13.8 17 .92 .73 3.4....4
Cabbage leaves 14.8 66.7 14.4 14.3 18 .63 .21 --
Carrot pulp 14.0 62.8 6.4 18.6 23 -- -- --
Cauliflower 9.0 70.0 30.0 11 14 .50 .67 3.33
Corn cannery waste 23 70.0 8.8 22 29 .40 .60 -- --
Grape pomace 15 35.0 12.7 33 54 .51 .40 1.20 .10
Mint refuse 27.5 55 16.4 37 43 -- --
Onions, bulbs & tops 55 -- 8.6 -- -- .75 .38 -- --
Pea vine hay 88 58.0 13.6 30.2 38 1.39 .28 1.42 .38
Pea, cannery waste 9 82 19 26 33 -- -- -- --

Pears, cannery waste 15.2 69.3 3.9 17.1 21 -- -- --
Pumpkins,	 (squash) 9.0 80.0 16.2 14.2 18 .24 .43 3.3
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RANGELAND AND WATER QUALITY ISSUES

John C. Buckhouse

Public Law 566 deals with the Clean Water Acts and concerns itself with
point and non-point sources of pollution. For some years pollution abaitment
efforts were focused on point sources since they were, at least, easily
defined. Remarkable progress has been made as industrial and municipal
sources of pollution into our waterways have been successfully challenged.

Section 208 of the law deals with the non-point aspects of this national
effort. Non-point pollution sources are defined as those diffuse, non-focused
sources of pollution resulting primarily from agricultural and animal
husbandry practices. For example, runoff carrying nitrates and phosphorus
leached from artificially fertilized fields would be considered non-point
sources of water pollution. Another example would be the scattered feces of
free-ranging livestock, if concentrations are sufficiently great that a
degradation of water results. Still another aspect concerns herbicides and/or
pesticides which have been sprayed on crop, forest, or rangelands and

ultimately find their way into the ground water.

It behooves every landowner and Soil and Water Conservation District to
familiarize themselves with the regulations and local conditions and/or
potential problems. Good places to start learning more about expectations and
regulations are your Extension Service county agent, the Soil Conservation
Service, the Oregon Department of Water Resources, and your local SWCD
officials. These people can explain the laws, regulations, local concerns,
and best management practices (BMP's) to you.

Best management practices (BMP's) are state-of-the-art land management
practices which can be employed to reduce water pollution hazards from non-
point sources. In some cases there are cost-sharing opportunities for the
initiation of BMP's -- and the legal possibility of forced compliance by
landowners to use BMP's is real. Landowners are encouraged to be
knowledgeable and progressive in this area. It has obvious legal, moral,
economic, and environmental overtones.

BMP's are frequently simple safeguards in application of fertilizers,
herbicides, or pesticides. They will, in some cases, entail some changes in

farming practices, especially near stream courses or over particularly unique
soils. Often they will be common-sense measures which make good economic
sense as well as environmental sense. In some cases they may be more
difficult and expensive to implement, however. You are well advised to look
into this carefully and, therefore, be prepared for every eventuality.

Many of you raise cattle as well as being involved in other agricultural

enterprises. Here are several non-point pollution things to consider in your

operations:
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Rangeland cattle operations generally involve dispersed livestock
overlarge acreages in relatively dry country. Since storms are infrequent,
there may be only several days each year where any real potential exists to

wash fecal material into the streams.

Research to date indicates that under normal circumstances, the bacterial
contamination of streams by livestock under rangeland conditions is minimal
yet perceptible. If stringent non-point pollution regulations are initiated,
major concern will logically focus on livestock with direct access to stream
courses where feces can be deposited either directly in the water or on the

immediate streambanks.

Activities which minimize access will be preferred over those that don't.
Rangeland improvement projects such as prescription burning, reseeding, and
plant community enhancements which "lure" animals away from riparian zones and
into distant, palatable pastures make sense. In some cases, fencing by
ecological unit (north slope, south slope, bottomland) may enable enhanced
livestock control and, therefore, less non-point pollution hazard. Winter
feeding on meadows may be a problem which might be solved by finding
alternative feed grounds or even piped water in troughs to drier areas of the
meadow, reducing the dependency of the animals on the creek as a water source

(and, therefore, a non-point pollution source).

Finally, feedlots which force concentrations of animals will need to be
well away from streams, or at least, ditched in such a fashion that pollution
laden runoff from the feedlot is spread over the meadows rather than carrried

directly to the creek.

Non-point pollution regulations for agricultural practices are at a
fledgling state. For the remote rangelands, they are even less well
developed. But, they are coming. Agriculturalists and rangeland livestock
operators need to be aware of this eventuality and prepared to lead the way.
Two very important outcomes depend upon thoughtful preparation: high quality
water for all of our citizens and economic stability of our farms and ranches.
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A ROLE FOR PLASMINOGEN ACTIVATION IN
EARLY CATTLE EMBRYO DEVELOPMENT

Alfred R. Menino, Jr., Arie R. Dyk, Catherine S. Gardiner,
Mark A. Grobner and Jane S. Williams

Plasminogen activator is an enzyme responsible for the conversion of the
blood protein, plasminogen, to the active protease plasmin. Plasmin functions
normally to break down clots which have formed from blood vessel damage or
wound repair. The precursor of plasmin, plasminogen, is produced by the liver
and is present in the blood and several other tissues. Plasminogen has been
detected in the uterus, and embryos from several species produce plasminogen
activator. The ability to convert plasminogen to plasmin enables the embryo to
have a convenient source of protease available for several developmental
processes requiring membrane or tissue breakdown. One developmental process
which our laboratory is investigating is the mechanism used by the embryo to
shed the membrane known as the zona pellucida. The zona pellucida is a
carbohydrate-protein layer surrounding the embryo which is eventually shed in
the process known as hatching. Hatching occurs early in embryo development
and for most mammalian species is completed by day 11 of pregnancy. The exact
mechanism used by the embryo to effect hatching is not known. The popular
opinion is that the uterus produces a factor which partially erodes the zona
pellucida and allows for the rapidly growing embryo to split and escape from
the zona pellucida.

Our theory is that the embryo, at a particular developmental age,
converts uterine plasminogen to plasmin by producing plasminogen activator.
The plasmin then erodes the zona pellucida and in concert with the expanding
embryo, provides the conditions facilitating hatching. We feel that
investigation of the hatching mechanism is important to the understanding of
interactions between the embryo and uterus. Reports have indicated that
approximately 30% of the embryonic death in the livestock species occurs
during the period of embryonic hatching. Elucidation of the processes
involved in hatching may provide information that can eventually be used in
alleviating the rate of embryonic death which occurs at this time in
pregnancy.

Initial work by our laboratory demonstrated that cow embryos collected 7
days after breeding produced and released plasminogen activator into the
culture medium. Peak production of plasminogen activator corresponded to day
9 embryos and remained high through hatching which occurs between days 10 and
11 in the uterus. Addition of plasminogen to the culture medium did not
increase the number of embryos hatching, despite embryonic conversion of
plasminogen to plasmin, although embryos in media with plasminogen hatched
sooner. A zona pellucida dissolution assay was used to assess solubility
changes in the zona pellucida induced by plasminogen, however, no effect of
plasminogen on zona pellucida solubility was observed. High levels of
plasminogen activator were associated with more vigorously developing embryos.
Based on this observation, it may be possible to use plasminogen activator
production as a means of estimating embryo viability prior to an
embryo transfer. Such a technique would increase the efficiency of embryo
transfer by enabling the transfer of only markedly viable embryos.
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NARRATIVE OF ON-GOING RESEARCH

Neil E. Forsberg

The general objectives of this research program have been to study
the mechanisms which control muscle growth in domestic animals. In
particular, we have focused on control of muscle protein degradation,
which competes with muscle protein biosynthesis, in the formation of muscle
tissue.

Study I. In this study we evaluated the effects of an experimental
growth promotant, cimaterol, on muscle growth in rabbits. Feeding of
cimaterol increased weights of various muscles by 30-40% within a 35 day
feeding trial; hence, we were interested in determining mechanisms by which
growth promotion occured. We determined that rates of muscle protein
degradation were reduced by approximately 28% and concluded that a portion
of the growth-promoting actions of cimaterol were mediated by a reduction
in muscle protein degradation. 	 Further examination of the effects of
cimaterol on this process revealed that cimaterol reduced the activities of
the calcium-dependent proteinases, two enzymes which are believed to
represent targets for the regulation of muscle protein degradation and muscle
growth.

Our work in this area is progressing towards an examination of
mechanisms by which the calcium-dependent proteinases are controlled by
hormones. This will provide us with an understanding of how muscle growth
is regulated and will eventually allow us to more effectively control
growth of livestock.

Study 2. In this study we were interested in determining
whether cimaterol, the growth promotant used in the above study, required
the presence of thyroid hormones for it's growth-promoting actions to occur.
We determined that cimaterol-dependent control of protein synthesis occured
in animals which had been thyroidectomized (i.e., thyroid glands removed)
and concluded that cimaterol-dependent 	 effects	 on protein synthesis

were thyroid hormone-independent. Conversely, the effects of cimaterol
on protein degradation required the presence of thyroid hormones
indicating that the cimaterol-dependent control of muscle protein degradation
is thyroid hormone-dependent.

In this study we also determined whether the 	 myopathies

(muscle degenerative conditions) of hypothyroidism and hyperthyroidism (low
and excess thyroid hormone status, respectively) could be rectified by
inclusion of cimaterol in the diet. Cimaterol partially alleviated
hypothyroid myopathy but did not improve hyperthyroid myopathy. These
results may have application to animal and human health.
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Study 3. In studying muscle protein degradation one needs the ability
to inexpensively assess this process. A method for valid estimation of
rates of muscle protein degradation is the assessment of a metabolite in
urine (N-methylhistidine) which is released when muscle proteins are
degraded. This method has been validated for assessment of protein
degradation in cattle, rabbits, rats, chickens and humans but is not
valid for sheep and pigs. Over the course of the year we developed an
HPLC method for assessing urinary excretion of this metabolite and have
used this method in conjunction with the above studies.

One of the mechanisms by which animals survive adverse weather
conditions on the range is by degrading muscle proteins and
metabolizing these as an energy source. This is accompanied by increased
urinary N-methylhistidine excretion. This method, therefore, may be
useful in conjunction with cattle feeding studies where collection of a urine
sample is possible for assessment of physiological status.
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EFFECT OF REGU-MATE DURING EARLY PREGNANCY IN THE MARE

D.W. Holtan

The synthetic, orally active progestin Regu-Mate is approved for use in
controlling estrus and ovulation in mares. However, it is extensively used as
a supplement to corpus luteum (CL) derived progesterone during early pregnancy
to prevent abortion in suspected "progesterone deficient" mares. This latter
use is extra-label and thus carries some amount of risk liability to the
provider; the efficacy of such treatment has not been adequately tested.

In previous experiments at the OSU Horse Center, Regu-Mate (.044 mg/kg
bwt) fed daily, beginining Day 5 postovulation, was effective in maintaining
pregnancy in 4 of 7 mares treated once on Day 10 with a luteolytic dose of
prostaglandin F l a (PGF 2 a). No accessory ovulations were detected by rectal
palpation in three mares which aborted between Days 40 to 50. The four mares
which maintained pregnancy appeared to have a high incidence of luteinized
follicles; accessory follicles became large (6 to 10 cm) and firm, with a
gradual increase in plasma progesterone.

In an embryo transfer experiment, Regu-Mate was effective in extending
the asynchrony of ovulation allowed between embryo recipient (+4 to -6 days)
relative to the embryo donor. Of the mares which remained pregnant (16 of
25), five had some form of luteal dysfunction according to plasma progesterone
profiles. When Regu-Mate treatment of embryo recipient mares (n=7) was
initiated during estrus, all of the mares developed luteinized follicles and
none remained pregnant.

In studies currently underway, Regu-Mate treated mares were given PGF2z
every 5 days. Real-time ultrasound monitoring of ovaries detected luteinized
follicles which could be readily distinguished from normal CL which developed
subsequent to accessory ovulations. There was a high incidence of luteinized
follicles (9 of 12 accessory structures) in treated mares (n=5), while in
untreated controls (n=4) fewer luteinized follicles (2 of 7 accessory
structures) were observed. Two treated mares aborted at Days 49 and 69. When
completed, plasma progesterone concentrations from these mares may help factor
out whether or not luteinized follicles produce less progesterone and are less
responsive to luteolytic action of PGF2z than ovulatory accessory CL. This
may partially explain why mares which abort after Day 40 seldom recycle, even
after repeated PGF 2 a treatment.

Taken collectively, these data indicate Regu-Mate can maintain early
pregnancy in some mares without CL derived progesterone. However, such
treatment may affect the timing, number or type of accessory CL. Luteinized
follicles may not provide sufficient progesterone during placentation. In all
experiments, abortion occurred from Days 40 to 69, with low amounts or
abnormal profiles of progesterone, which in nearly all mares was associated
with luteinized follicles.
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