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In successful reproductive management of beef cattle, calving-to-conception interval is minimized

and a cow produces one calf per year in order to increase productivity. However, reproductive problems
including low conception rates and longer calving intervals are arising on a global scale in the dairy and
beef cattle industry. The reproductive performance of beef cattle is affected by various factors, such as
duration of suckling, reproductive disorders, genetic problems, and maternal nutritional status, all of which
affect postpartum reproductive performance. One of the major factors contributing to a prolonged
calving-to-conception interval is inadequate nutrition, which often causes sub-clinical and/or clinical
metabolic diseases. Prepartal and postpartal nutritional status is related to the interval between calving and
first ovulation. It was assumed that certain metabolic parameters, which reflect the energy and protein
status of cows during prepartum and postpartum, are associated with reproductive performance of breeding
cattle herds. Metabolic profile test (MPT) is a blood test used to assess metabolic status and diagnose
metabolic disorders in dairy herds and to objectively evaluate the nutritional status of breeding cattle herds
consuming feed of various compositions. We used metabolic profile test to monitor herd health and to

determine the nutritional status and reproductive status of our regional Japanese Black cattle herds.

In the first series of experiments, we isolated 10 reared cows of a Japanese Black cattle herd in
Kagoshima prefecture, Japan, with extremely low concentration of blood urea nitrogen (BUN) (2.6 = 0.6
mg/dL). Examination of dietary feed nutrition and relevant content of pastureland soil suggested a
correlation with crude protein deficiency or unbalanced nutritional dietary feeds. Thirteen months after the
introduction of a dietary remedial measure (bean cake supplementation), BUN, total cholesterol, and
albumin concentration of the same five cows increased significantly and the postpartum open day period
significantly decreased. The abnormally low BUN levels in the cattle herd may be due to inadequate dietary
nutritional content, primarily from the imbalance of the total digestible nutrition (TDN) and crude protein
(CP) in the feed and the far-lower-than-average CP value. In conclusion, routine examination of serum
biochemical parameters in Japanese Black breeding cattle may be a useful strategy for determining
subclinical metabolic failure of cattle herds, and consequently, its effect on reproductive performance of the
herd.

The objectives of the second set of experiments were (1) to confirm the effects of nutritional

(Fn3r 2,000 X2 F3C 800 FERRHED)




GH#EAREE 8 B)

improvement in prepartal and postpartal periods, monitored using the serum MPT and reproductive
performance, and (2) to clarify regional characteristics of the MPT results within our region by using the
MPT database. Among 42 breeding cattle herds that were mainly fed home-pasture roughage, three
experimental herds showing subnormal BUN levels were selected and compared with one representative of
the herd with normal BUN levels. Dietary remedial measures were implemented in each herd. The BUN
concentration in all three herds increased significantly, and the postpartum open days in two of the herds
significantly reduced, compared with values before the dietary supplementation. Additionally, 37 herds
within our region were grouped into three categories (Area 1, 2, and 3) by location and soil condition of the
pastureland. The MPT and reproductive performance in cows whose blood samples were collected
prepartum (60-20 days before calving) and postpartum (30~90 days after calving) were compared among
the three areas. Significant regional differences were found in prepartal albumin, total cholesterol, BUN,
and glucose and in postpartal BUN, glucose, and open days (P < 0.05). Overall, the MPT (especially BUN)
are useful for determining the metabolic nutritional status of breeding cattle herds, particularly those fed
home-pasture roughage. Additionally, poor reproductive performance of beef breeding cattle herds

probably reflects nutritionally inadequate diet, possibly arising from regional pastureland differences.

The objectives of the third series of experiment, the retrospective study, were (1) to evaluate the
relationship between pre- and postpartum metabolic parameters and postpartum reproductive performance,
and (2) to infer seasonal characteristics of metabolic parameters from the MPT database of Japanese Black
breeding herds. The MPT databases of multiparous cows whose blood samples were collected prepartum
and postpartum were divided into two groups according t.o the calving interval, and each MPT parameter
was analyzed (evaluation 1). The same MPT database was divided into two groups according to the
sampling period, from July through October (summer; mean air temperature, 26.3°C) and the rest of the
year (non-summer; mean air temperature, 14.6°C) (evaluation 2). The main dietary roughage feed in the
summer included barnyard grass silage from digitaria, and in the non-summer months, it included Italian
ryegrass and oats hay. Significant differences were found in the prepartal total protein and postpartal
y-glutamyltransferase (evaluation 1), and in prepartal and postpartal total protein, albumin/globulin ratio,
and glucose (evaluation 2). Clear seasonal differences in MPT results emphasize the usefulness of the MPT
in breeding cattle herds fed home-pasture roughage and suggest that unsatisfactory reproductive
performance during hot periods reflects inadequate nutritional content of the diet and possibly reduced feed

intake due to heat stress.
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