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SUMMEARY

The present study was conducted to elucidate serum
profile of some microelements (copper, =zinc,
selenium and manganese) in cyclic non-breeding
(CNB) dairy cows. Thirty two Friesian and Crossbred
dairy cows were used (16 CNB cows and 16 normal
cyclic herdmates served as control). Blood samples
were collected from all animals during follicular
phase, serum was harvested and assayed for
determination of copper, zinc, selenium and
manganese. The results revealed significant (P <
0.05) lower serum levels of copper, =zinc and
manganese in CNB than control herdmates. Likewise
serum selenium showed highly significant (P < 0.01)
decrease in comparison to their contemporaries. It
could be suggested that deficiency of copper, zinc,
selenium and manganese might play a contributing
vital factor incriminating in cyclic non-breeding
dairy cows syndrome.

INTRODUCTION

The introduction of the metabolic profile test for dairy
and beef cattle (PAYNE et al., 1970; DOWNIE 1975) has provided
a tool which can bBe used in the diagnosis of nutritional
infertility. Metabolic profiles have been used in an attempt to
monitor the health -(ZAMET et al., 1979), reproductive (ROWLANDS
et al., 1980) and nutritional (LEE et al., 1978) status of
dairy cows. :

" Ruminant's” frequently are subjected to severe dietary
deficiencies of trace elements such as copper, cobalt,
selenium, iodine, manganese and zinc. Copcomitant infertility
in cattle. .is- believed to be associated with enzymatic
dysfunction resulting from these deficiencies (HIDIROGLOU 1979)
in virtue of this, trace elements may function as co-factors,
as activators of enzymes, or stabilizers of secondary molecular
strcture (VALEE and WACKER 1976).

The importance of trace elements for optimum reproductive
function is widely discussed. Copper and zinc in particular
have received significant attention (MILLS and DAVIES 1979).
Both elements occur as prosthetic groups in a variety of
metallo-enzyme. Moreover, hypocuprosis in cattle is associated
with female reproductive disorders mostly early embryonic loss.
Also, zinc, manganese and selenium deficiencies have been
reported to cause reproductive failure in the female or
disturbances in spermatogenesis, depresses conception rate and
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fertilization rate in cattle (McCHOWELL and HALL 1970; SEGERSON
et al., 1977 and HIDIROGLOU 1979).

It was demonstrated that the crude protein content of the
diet could alter concentrations in the uterine secretion of
urea, magnesium, potassium, phosphorus and zinc (JORDAN et al.,
1983). Moreover, embryonic mortality was associated with marked
changes in the concentration of several ions in the uterine
fluid (AYALON 1984). Concomitantly, the binding of progesterone
to plasma and endometrial cytosol is markedly influenced by the
concentration of zinc and that the protein concentration
influences these zinc-induced effects. The action of zinc in
the target tissue is a protein mediated process whereby the
metal and protein parameters may influence the degree of
progesterone uptake, thus there is a three-way,
zinc-progesterone-protein interaction (HABIB et al.,. 1980)
.Evidently, fertility appears to be related to progesterone
concentration in the cycle preceding the insemination, greater
fertility being associated with higher blood progesterone
concentrations (GERLOFF  and  MORROW  1986). This was
substantiated by MARCUS and AYALON (1981) who got significant
‘improvement in fertility of Friesians with supplemental
progesterone given in a slowly absorbed form post-insemination.

Among the microelements selected for this study, zinc.
copper, manganese and selenium were included as a deficiency of
these minerals have been shown to adversely affect a variety of
reproductive functions in animals.

MATERIAL AND METHODS

The - present investigation included thirty two
Friesian-Holstein and crossbred dairy cows. Sixteen of them
were cyclic non-breeding cows where they had been bred by
-normal tested fertile bull for more than 3 times in successive
estrus phases but failed to conceive. Moreover, these cases
were thoroughly examined and proved to be free from any
detectable genital tract abnormalities. The selected control
group (16) had no previous history of repeat breeding and they
were clinically normal without any detectable genital
abnormalities. All animals were milked thrice daily. The
animals were housed in open yards and were stall fed and had
unrestricted access to hay and 8-10 Kg concentrate feed of the
following formula: 11% crude protein, 50% bran, 15% cotton seed
cake, 15% yellow maize, 9.5% rice polish, 3% soya bean cake, 3%
molase, 3% lime salt and 1.5% sodium chloride. All animals had
been regularly tested for freedom from brucellosis,
camylobacteriosis, trichomoniasis, IBR-IPV and were routinely
vaccinated against brucellosis and IBR-IPV.
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Blood samples were collected [rom all animals during
follicular phase. The control cows were followed up until
diagnosed and confirmed to be pregnant following 1-2 services
and the non-pregnant ones were excluded from the control group.
Serum was harvested and stored deep frozen until assayed for
copper, zinc, selenium and manganese. Serum copper, zinc,
selenium and manganese were assayed with atomic absorption
spectophotometer  (OSER 1965) by the center biochemistry
laboratory, College of Agricultrue, Zagazig University.
Statistical analysis was done according to SNEDECOR and COCHRAN
(1967).

RESULTS

Concentration of serum copper, zinc, selenium and
manganese values are presented in table (1). Serum copper
concentrations in the CNB cows were lower (P < 0.05) in all
cases (0.56 + 0.0.4 ug/ml) than the control cows (0.73 + 0.04

ug/ml) and statistical analysis did notice significant
difference (table 1).
Significant variation (P < 0.05) was observed between

serum values of zinc of the CNB cows (1.48 + 0.17 Ug/ml) and
the control herdmates (1.95 + 0.15 ug/ml).

As for selenium serum values in repeat breeding cows
(0.096 + 0.008 ug/ml) compared with the control group (0.142 +
0.01 ug/ml), statistically significant difference (P < 0.01)
was noticed bettween the twoc groups.

Difference in serum levels of manganese between the CNB
group (0.21 + 0.03 ug/ml) and the control ones (0.33 + 0.04
ug/ml) was found to be significant.

Table (1): Serum levels of copper, zinc, selenium and manganese
in the cyclic non-breeding and control dairy cows.

Copper Zinc Selenium Manganese )
Group Ne. (ug/mb) (ug/mb) (ug/mi) (ug/ml)
Control 16 0.7310.04 1.95£0.15 0.142+0.01 0.33£0.04
cyclic non- 16 0.5610.04* 1.4840.17% | 0.096£0.008* 0.2110.03#
breeding
)
MeantSEM
* (P<0.05)
** (P<0.01)
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DISCUSSION

A differenitial diagnosis on infertility covers a wide
range of pathological conditions and, after eliminating
infection known to affect fertility, infestations, stress in
its several manifestations, congenital abnormalities and poor
quality semen, the problem of poor conception rate to first
service remains unsolved and faulty nutrition appears to play a
significant role in the malfunctioning of the reproductive
system (DOWNIE and GELMAN 1976). Some reports on improved
fertility following dietary supplementation in the USSR
(MUSTAKIMOV and SIROTENKO 1974), Israel (FRANCOS 1974) and New
Zealand (SCALES 1976) confirm the growing interest in this
problem. Undernutrition has heen shown to suppress reproductive
function in the bovine, although it is generally believed that
the resulting infertility is due to altered levels of
gonadotrophins and/or ovarian steroids although, experimental
studies have produced conflicting results (EASDON and CHESWORTH
1980).

The present investigation disclosed a significant
difference between the cyclic nonbreeding cows and the control
one in serum levels of zine and copper. This conclusion has
been emphasized by most studies that have shed considerable
light on the importance and role of the trace elements on
reproductive functions (HUNTER 1977 and HIDIROGLOU 1979) and
fetal development (MILLS and DAVIES 1979). This vital role of
trace elements in particular of zinc and copper is now widely
recgnized and has received considerable attention as both
metals occur as prosthetic groups in a variety of
metalloenzymes and in a number of species a maternal deficit of
either element during pregnancy has been demonstrated to be
highly teratogenic (HURLEY 1981). However, =zinc has been
recognized as a cofactor or constituent of certain enzymes for
example carbonic anhydrase, activity of zinc-dependant enzyme
in reproductive processes is unknown (BRYAR 1974). Although,
some of these involvements may be mediated by influences on
pituitary gonadotropin production (YARMOL CHUCK and MESCHYSHEN
1976). Moreover, hypocuprosis and zinc deficiency in cows, ewes
and goats are associated with lower conception rate, either
prevented 1implantation or induced early embryonic death
(McCHOWELL and HALL 1970; ANKE et al ., 1978 and MORROW 1986).
In virtue of these findings the fertility of cows, ewes and
goats has been rapidly and dramatically improved when received
both zinc and copper supplementation (MAHADEVAN and ZUBAIRY
1969; KOROVINA & MOROZOW 1976 and HUNTER 1977).

Evidently, the levels of manganese and selenium obtained
in the present study were significantly lower in the cyclic
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non-breeding cows than in the control ones (Table . 1).
Apparently, these results strongly suggests that the role of
these elements is urgently prerequisite for normal reproductive
functions. This latter deduction has been substantiated by a
considerable amount of data showing the wvital role of both
elements in runminants for normal fertility since a deficiency
of both has been reported to result in decreased conception,
delayed ovulation, lowerd fertilization rate and embryonic loss
(SEGERSON et z1., 1977; HIDIROGLOU 1979 and Morrow 1986). The
precise loci of specific manganese involvement in reproductive
process remain unknown, though, some evidence suggest  that
manganese plays a role in the activity of certain endocrine
organs (HIDIROGLOU 1979).1t was established that maximal uptaKe
of manganese occurred during the luteal phase when progesterone
production was greatest, it also has been implicated explicity
in the synthesis of steroids and hence, of gonadal hormones
(BENEDICT et al., 1965). Thus it may be specifically inveolved
in luteal tissue metabolism and/ or activity (HIDIROGLOU &
SHEARER 1976 and HIDIROGLOU 1979). Therefore manganese
deficiency can in result luteal dysfunction which might explain
the connection between manganese imbalance and impaired
fertilily. Concurrently, supplementation of progesterone, given
in a slowly absorbed form 6-18 days postinsemination
signigicantly improved fertility in Israeli Friesians (MARCUS
and AYALON 1981). Since fertility is related to progesterone
concentrations in the cycle preceding the insemination and
greater fertility |©being associated with higher blood
progesterone concentrations (GERLOFF and MORROW 1986).

There are conflicting opinions about the effect of
selenium deficiency on reproductive performance in runminant,
in those studies of impairment of fertility associated with
selenium deficiency, the locus of the impairment generally has
been embryonic or fetal loss (HIDIROGLOU 1979). 1T has been
demonstrated that low selenium (< 0.05ppm) appears to account,
at least in part, for infertility of dairy herds in some areas
in Uganda (LONG and MARSHALL 1973). Also effects of selenium
and Vit E alone or in combination on fertilization of ova have
been shown that beef cows on an adequate plane of nutrition
given a supplement of selenium and Vit, E had 100%
fertilization rate (SEGERSON et al., 1977).In other studies,
however, prebreeding selenium treatment of beef cows in areas
deficient in selenium did not improve subnormal pregnancy rate
(SOUTHCOTT et al., 1972 and SCALES 1976).

The aforementioned obtained results open new horizons and
have brought forth some additive contributing etiological
factors and insights on this complicated, multifaceted problem.
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The present results must therefore be regarded as preliminary,
and suggestive rather than conclusive, therefore future studies
on the direct and indirect etiological or predisposing causes
for a cyclic non-breeding syndrome are indicated.
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