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C
onsistent reproductive 
performance of bulls is 
essential, especially in bull 
studs where valuable semen 
is obtained for commercial 
sale for artificial insemination. 

Spermatogenesis may be affected by 
various factors such as physical and 
environmental stresses, chemical agents, 
immunological damage and nutrition. 

Variation in dry-matter intake between 
bulls may limit mineral intake, affecting 
breeding soundness in stud bulls. 
Furthermore, gut-level antagonists may 
limit intestinal mineral absorption. To this 
end, injectable supplemental Micromin 
B or Micromin O+ may be used to bypass 
gut-level antagonists. This approach is very 
effective in overcoming poor intestinal 
absorption and variation in trace mineral 
intake. 

Trace minerals and spermatogenesis
The effects of various trace minerals 
on spermatogenesis vary in function. 
Selenium increases antioxidant activity, 
leading to an increase in spermatozoa 
viability and fertility. Zinc is an essential 
component involved in the production 
of sex hormones, such as testosterone. 
Copper assists with protecting tissues 
against oxidant stress from free radicals 
and is believed to be involved in 
spermatozoa motility. A severe deficiency 
of dietary manganese may cause a loss of 
libido and testicular degeneration. 

Chromium deficiencies may result 
in detrimental alterations during 
spermatozoa formation. Some beliefs 
exist that the use of injectable chromium 
formulations may have a detrimental effect 
on semen production and quality in cattle. 
However, supporting data for these claims 
have not been published to date.

The aim of the study was to assess 
the impact of chromium as part of the 
Micromin B injectable multi-mineral 
formulation compared to Micromin O+ 

(without chromium) on semen production 
and sperm quality of stud Bonsmara bulls. 

Micromin trial
Twenty-five purebred stud Bonsmara 
bulls aged 24 months were randomly 
allocated to three groups (n=10: chromium 

containing Micromin B; n=10: Micromin 
O+ without chromium; n=5: placebo). 
Animals had known selenium, manganese, 
copper and zinc deficiencies. All animals 
were fed natural grazing with lick and a 
balanced silage ration ad libitum prior to 
and throughout the study period. 
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Table 1: Summary of the measured spermatozoa defects classified as major defects 
affecting bull fertility.

Treatment
Major defects (%) Micromin B Placebo Micromin O+
Knobbed acrosomes
Day 0 0,36 ± 0,20 0 0
Day 90 0 0 0,3 ± 0,21
Abnormal head size
Day 0 0,45 ± 0,28 0,4 ± 0,4 0,11 ± 0,11
Day 90 0 0 0
Craters/diadem
Day 0 1,63 ± 0,63 0,4 ± 0,4 0,22 ± 0,15
Day 90 0,18 ± 0,20 0 0
Abnormal loose heads
Day 0 1,09 ± 0,47 0,6 ± 0,6 0,33 ± 0,16
Day 90 1,0 ± 0,39 1,6 ± 0,66 0,2 ± 0,13
Midpiece reflexes 
Day 0 11,63 ± 2,85 4,8 ± 1,2 7,0 ± 3,14
Day 90 3,8 ± 0,8 3,33 ± 0,66 2,5 ± 0,79
Double midpiece
Day 0 0,36 ± 0,20 0,4 ± 0,4 0,11 ± 0,11
Day 90 0,27 ± 0,13 0,66 ± 0,66 0,1 ± 0,1
Corkscrew tails
Day 0 0,54 ± 0,28 0,2 ± 0,2 0,22 ± 0,15
Day 90 0,1 0 0,1 ± 0,1
Stump tails
Day 0 1,18 ± 0,69 0,4 ± 0,24 0
Day 90 0,1 ± 0,1 0 0,1 ± 0,1
Total normal sperm
Day 0 67,0 ± 5,55 71,0 ± 6,7 81,4 ± 4,92
Day 90 79,27 ± 6,43 70,27 ± 6,43 90,1 ± 1,39
Total abnormal sperm
Day 0 33,00 ± 5,55 29,0 ± 6,7 17,33 ± 4,93
Day 90 20,0 ± 6,43 20,72 ± 6,43 8,9 ± 1,06
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Semen samples were collected using 
an electro-ejaculator. Each sample was 
visually assessed for volume, consistency, 
mass motility and morphology via light 
microscopy after collection. Upon a 
satisfactory inspection, the bull was treated 
with the test item (day 0), weighed and 
released back to the group. Off-site semen 
analysis was performed by an independent 
laboratory. 

Significant improvement 
Major spermatozoa defects were compared 
between groups (Table 1). Following 
treatment with Micromin B, a statistically 
significant reduction of 54% was observed 
in major spermatozoa defects at day 90. 
Following treatment with Micromin O+, a 
similar 54% reduction was observed. 

Total normal spermatozoa were 
compared between groups. Following 

treatment with Micromin B, a 12,3% 
increase was observed at day 90. Following 
treatment with Micromin O+, an 8,7% 
increase was observed at day 90. 

Midpiece reflexes was the single highest 
major defect observed in spermatozoa at 
the start of the trial. Following treatment 
with Micromin B, a significant 65,5% 
reduction was observed at day 90, while a 
64,3% reduction was observed at day 90 
following treatment with Micromin O+. 
The control group had a 31,2% reduction in 
midpiece reflexes at day 90. 

Individual progressive linear movement 
of sperm in each sample was scored and 
recorded (Table 2). 

Micromin B for fertility
Sub-fertile bulls delay conception, prolong 
the calving season and reduce calf weaning 
weights, thereby resulting in economic 

losses and threatening the sustainability 
of a livestock operation. Supplementation 
of trace minerals has proven to be an 
effective method of correcting and ensuring 
breeding soundness in bulls.

Both Micromin B and Micromin O+ 
groups resulted in equal and better 
viability than the placebo group. The 
administration of chromium containing 
Micromin B has no significant detrimental 
effect on the production or quality of 
bovine spermatozoa, and may be used 
in breeding bulls at least 60 days or one 
spermatogenesis cycle before breeding for 
optimal effect on bull fertility.

The complete version of this article is 
available at www.designbio.co.za. 
For more information, email the 

author at angela@designbio.co.za.

Table 2: Summary of the individual progressive linear movement averages between groups. 

Linear movement (%) Dead sperm (%)
Group Day 0 Day 30 Day 60 Day 90 Day 0 Day 30 Day 60 Day 90
Micromin B 84 (5) 65 (5) 81 (5) 74 (5) 11 30 14 21
PBS 83 (5) 63 (7) 81 (5) 52 (3) 12 30 14 45
Micromin O+ 68 (4) 65 (6) 87 (4) 74 (5) 28 29 9 21


