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Effects of Copper and Selenium Injections on Cow
Productivity and Concentration of Copper in Liver

Jerre Johnson

David Hickok

Dennis Brink
Pete Olson'

In the conditions of the study
when additional copper and sele-
nium were provided, cow repro-
duction and calf performance were
not improved.

Biopsy Samples

Summary

A study with 100 cows in four treat-
ment groups was conducted at the
Gudmundsen Sandhills Laboratory. The
treatment groups were: 1) Control, no
additional Cu or Se, 2) 120 mg Cu, 3)
25 mg Se, or 4) 120 mg Cu and 25 mg
of Se. In 1993, treated cows received
Cu by injection and Se supplementa-

tion by bolus in January and June. In
1994, Se was provided by injection
instead of Se bolus in the same months.
In 1995, injections of Cu and Se were
given in January only. Reproductive
performance and calfperformancewere
not influenced by treatment.

(Continued on next page)
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Introduction

Copper and Se are trace elements
important in several aspects of normal
body function; therefore, a diet defi-
cient in these elements may impair pro-
ductivity in the cow herd. The purpose
of'the following study was to determine
if providing additional Cu and/or Se by
injection at manufacturer’s recom-
mended levels two times during the
year improves cow productivity and
changes concentration of Cu in liver
biopsy samples of cows or their calves.

Procedure

One-hundred 4-to 6-year-old MARC
IT cows were randomly assigned to one
of four groups. The study was con-
ducted at the Gudmundsen Sandhills
Laboratory at Whitman, NE. One of the
following treatments was assigned to a
group of cows for three years: 1) control
untreated, 2) Cu injection, 3) Se bolus/
injection, and 4) combination of Cu and
Se. Treated cows received Cu by injec-
tion and Se supplementation by bolus
(MolyCu® and DuraSe® boluses;
Schering-Plough) in January and June,
1993. In the same months in 1994 Cu
was again injected, but Se was supple-
mented by injection (Mu-Se®;
Schering-Plough) instead of the
DuraSe® boluses. Dosage was accord-
ing to field recommendations; 2 cc of
MolyCu® (400 mg of cupric glycinate)
was the equivalent of 120 mg Cu. The
DuraSe®-120 bolus contained the
equivalent of 360 mg Se as sodium
selenite and was manufactured to de-
liver a controlled amount of 3 mg/Se/
day for four months. Mu-Se® was in-
jected at 1 m1/200 Ib body weight. Each
ml contained 10.95 mg sodium selenite
(equivalent to 5 mg selenium). Cows
received treatments in January, but not
June of the third year (1995). The cows
were managed as a single herd with
energy and protein supplementation
provided as needed to maintain moder-
ate body condition scores at calving.

InJanuary and June (1993 and 1994),
ten cows from each group were liver
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Table 1. Reproductive performance data by treatment group within years (least square means)

Calving rate (number of cows calving)

Control Cu Se Cu & Se
1993 25 25 24 25
1994 22 25 23 23
1995 20 22 20 22

Calving date?®

Control Cu Se Cu & Se
1993 86 89 92 87
1994 87 87 91 84
1995 82 88 87 85

Calving interval (mean days)

Control Cu Se Cu & Se
1994 367 364 365 365
1995 358 368 361 365

4Julian days where 1 = January 1 and 90 = March 31.

Table 2. 205 day adjusted weaning weights (1b) by treatment group with year (least square means)

Item 1993 1994 1995 SEM
Control 557 578 478 22
Cu 563 583 435 22
Se 574 563 495 21
Cu & Se 527 555 475 22

Table 3. Least square means for cow liver Cu by treatment group with year (ppm, dry basis)

Biopsy date? Control Cu Se Cu& Se SEM
January, 1993 107b¢ 112be 138° 94¢ 15
June, 1993 86be 108° 89be 74¢ 11
January, 1994 110 108 111 101 11
June, 1994 85 95 82 74 11
March/April, 1995 51be 74b 47¢ 54be 11
aBiopsy date (P<.01); Treatment (P<.10); Treatment * Biopsy date (P<.75).

bcMeans within rows with different superscripts are different (P<.10).

Table 4. Calf liver biopsy (ppm, dry basis) data (least square means)

Element Control Cu Se Cu & Se SEM
Mo 1.5 1.4 1.3 1
Cu 200 216 179 271 31
Zn 165 156 155 199 30
Mn 7.5 7.5 7.0 5




Table 5. Gudmundsen Sandhills Laboratory hay analysis by harvest date

Cu (ppm) Mo (ppm) Zn (ppm) Mn (ppm)
# of # of # of # of
Year High Low  Mean samples High Low  Mean samples  High Low  Mean samples  High Low Mean samples
1992 88 28 59 18 10.1 29 5.9 18 23.6 164 19.8 18 4125 419 1427 18
1993 88 35 6.2 23 106 2.6 5.9 23 254 148 19.5 23 2063 395 1181 23
1994 10.1 24 6.6 23 9.9 1.7 54 23 30.0 13.1 19.4 23 6455 640 1743 23

biopsied and blood serum was collected.
Cow weight and body condition score
were recorded in January, June, and
October. Calves were weighed and se-
rum samples taken at birth. Calves were
weighed in May and October. In March/
April 1995, calves (average age = 23
days) from liver biopsied cows were
liver biopsied at the same time as the
cows. Serum and liver biopsy tissue
were analyzed for macro and micro-
elements using an inductively coupled
argon plasma atomic emission spec-
trometer.

Samples of hay harvested from pas-
tures on the ranch were collected each
year and analyzed for mineral elements
by x-ray diffraction.

Results

Pregnancy rate, calving date, and
calving interval were not affected by
treatment or year (Table 1). No differ-
ences were observed in calf birth weight
or calf weight among treatments. There
was a significant year effect on wean-
ing weight (Table 2) with weaning
weights being lower for 1995 (P<.01).

Tables 3 and 4 show the cow and calf
liver biopsy data, respectively. Liver
biopsy Cu concentrations were signifi-
cantly lower in the March/April 1995
samples. The difference may be due to
date and that it immediately followed
calving. Cows provide Cu to the fetus
during the last weeks of pregnancy.

Copper concentrations in liver biopsy
samples from cows injected with Cu
were higher than other groups at sev-
eral biopsy dates, including March/
April 1995. However, increases in
concentration of Cu in the liver biopsy
samples did not alter reproductive
or calf performance. The combination
of Cu and Se did not increase Cu in
liver biopsy samples. There is limited
research suggesting that Se is an
antagonist to Cu absorption.

No treatment effects on trace ele-
ment percentages in calf liver biopsy
samples were observed (Table 4). The
concentration of Cu was higher in calf
liver biopsy samples than cow liver
biopsy samples: a relationship between
concentration of Cu in calf liver biopsy
samples and cow liver biopsy samples
was not observed. Cows with high con-
centrations of Cu in liver biopsy samples
did not have calves with higher or lower
Cu in their liver biopsy samples as
indicated by non-significant correla-
tion coefficients. Calf liver biopsy
samples were taken only in year three,
so year and treatment by year interac-
tions were not available.

The analysis of hay samples suggest
the mean Cu content of the forages
consumed by cows during this study
contained between 5.9 and 6.6 pm Cu
(Table 5). Actual intake of Cu was not
available, because samples representa-
tive of the forage the cows were con-
suming during the grazing season were

not collected. Based on data reported in
the 1994 Nebraska Beef Report, p. 9,
the forage the cows consumed during
the grazing season should have had
greater than 6 ppm Cu, because forages
in the early stages of physiological
growth tend to have higher concentra-
tions of Cu. The mean molybdenum
content of hay samples varied by year
between 5.4 and 6.0 ppm (Table 5);
however, variability in molybdenum
analysis was large in hay samples from
pasture to pasture. Analytical methods
for Mo are complex and may explain a
large portion of the variability.

In this study injections of Cu and Se
did not affect reproductive perform-
ance or calf performance through
weaning. The relationship of lower calf
performance and lower Cu concen-
tration in their dam’s liver biopsy sam-
ples observed in 1995 warrants further
study with more closely monitored
Cu consumption and additional liver
biopsy samples from cows and calves.
Furthermore, the Cu-Se interaction
suggested by lower Cu concentration
in liver biopsy samples from cows
given both Cu and Se compared to
other treatments may require addi-
tional study.

! Jerre Johnson, Professor and Pathologist,
West Central Research and Extension Center, North
Platte, David Hickok and Pete Olson, graduate
students, Dennis Brink, Professor, Animal Science,
Lincoln.
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