CHAPTER 3

3.1 Material and methods

3.1.1 Experimental design and analyses

Eight Holstein-Friesian bulls aged between 2 %2 and 3 years were required
from the experimental farm at the University of Pretoria, South Africa. They
were all half brothers from the same sire and were of similar weights. The
bulls were randomly divided into two groups of four. The control group was
fed a diet of concentrates and Eragrostis tef hay as roughage with no vitamin
E supplementation. The treatment group was fed the same diet as the control
group but the diet was supplemented with Rovimix E provided by Roche
Animal Nutrition and Health. The vitamin E supplementation was calculated
according to previous research results (Kozicki et al, 1981 and McDowell et
al, 1896) and the suppliers recommendations. The recommendation was that
the bulls receive 1000 U per day but due to the bioavaillablity of the
supplement being 50% the effective vitamin E supplementation was 500 1U
per day per animal which is in accordance with the literature (McDowell et a/,

1996). Both groups had access to fresh, clean water ad libitum.

All the animals were fed the control diet for approximately six months before
the treatment commenced to ensure that the bulls were properly adapted to
the diet. Thereafter four of the bulls were treated for 90 days with 1001U of
vitamin E. Semen was collected every second week via artificial vagina. The

artificial vagina was used because it is quick and a method available for
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collection of semen (Bearden and Fuquay, 1997). Collections were done
every second week to allow for a week of rest between collections to ensure
that libido remains high and that the quality of the semen samples are not
affected by exhaustion. The treatment commenced in October 1998 and was
ended in December 1998 which falls in to the normal breeding season. The
average temperature over the three experimental months reached a
maximum of 23.3°C and an average minimum of 13°C with an average rainfall
of 100.7mm (Pretoria Weather Bureaux). A complete semen evaluation of
each bull was conducted after each collection, including quantification of
volume, colour, motility, concentration, contaminants and morphology. Eosin
and nigrosin was used for staining dead and live sperm. Eosin is referred to
as a differential stain in that it cannot pass through living cell membranes but
it can pass through non - living cell membranes. A background stain such as

nigrosin helps make the unstained sperm heads visible.

The semen characteristics were divided in to three categories, namely the
percentage normal spermatozoa (Figure 3.1), the percentage major semen
defects, and percentage minor semen defect.

Major defects are those that relate to impaired fertility or to an abnormal
condition in the epididymis (Blom as cited by Salisbury et a/ 1978) and
include:

Teratoid sperm (TERAT) which is where the midpiece lies over the sperm
head in a bent or partially coiled form (Figure 3.2),

» Knobbed acrosomes (AKR) which is characterised by a localised swelling

‘ or bead on the apical ridge (Figure 3.3a and 3.3b),
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Pyriform heads (PEER) where the head narrows in the post acrosomal
region (Figure 3.4),

Nuclear vacuoles(KERN) or the “Diadem defect” which appears as a dark
necklace along the anterior edge of the posterior nuclear cap (Figure 3.5),
Nuclear ridge or fold (VOU) (Figure 3.6),

Macroephalic heads (MAKR) where the sperm head is larger than
normal(Figure 3.7),

Microephalic heads (MIKR) where the sperm head is smaller than normal
(Figure 3.8),

Abnormal loose heads (ABN) where the head is detached and another
abnormality is present (Figure 3.9),

Double forms (DUBB) which consist of any double whether it be double
tails (Figure 3.10) or two heads which is a more uncommon
representation of the defect,

Degenerative head (DEG) where the acrosome is loose.

Corkscrew midpiece (KRTR) where the midpiece is shaped like a
corkscrew (Figure 3.11),

Stumptails (STMP) this is characterised by a very short stump attached to
the base of the nucleus (Figure 3.12),

Midpiece reflex (MIDS) which is shown by the severe bending of the
midpiece (Figure 3.13),

‘Dag defect” (DAG), the tails are either coiled, folded or somehow
disrupted (Figure 3.14),

Broken ﬂagellum (GEBR) where the tails are broken or detached in any

way (Figure 3.15),
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Proximal cytoplasmic droplet (PPD) which is when the cytoplasmic droplet
is retained in the proximal midpiece position (Figure 3.15) and,
Pseudo cytoplasmic droplet (PSD) where the cytoplasmic droplet is

located near the centre of the midpiece (Figure 3.16).

Minor semen defects are defects that should only be of concern when the

occurrence of any of the minor semen defects exceeds 10 - 15% (Blom as

cited by Salisbury et al 1978) because they are not considered detrimental to

the fertility of the semen. The minor semen defects which were taken into

account were:

Normal loose heads (NRM) which is when the sperm head is detached
from the tail but there is no sign of other defects on the head,
Degenerative or loose acrosome (DLA), this defect is considered to be
very similar to the major defect, degenerative head,

Abaxial implantation (ABAK), this defect is characterised by abaxial tails
being attached to the head at an angle (Figure 3.17),

Mitochondrial aplasia (MIT) which is characterised as a fracture in the
midpiece (Figure 3.18),

Curled principle or end piece (KRUL) which is the bending or coiling of the
sperm tail (Figure 3.19) and,

Distal droplet defect (DPD) which is evident when the cytoplasmic droplet

Is in the distal part of the midpiece (Figure 3.20).

Some of the three categories were calculated and expressed as a percentage
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Figure 3.1: Normal bovine spermatozoa* Figure 3.2: Teratoid forms*

Figure 3.3a: The most common appearance Figure 3.3b: Less common appearance
of the knobbed acrosome defect. * of the knobbed acrosome defect.*
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Figure 3.4. Three different forms of pyriform heads which may be observed.*

Figure 3.5: Nuclear Vacuoles in the Figure 3.6: Nuclear ridge or fold*
Equatorial region (“Diadem defect”)*
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Figure 3.7: Macroephalic head coupled
With double tails and the cytoplasmic
Droplet defects, N is an example of a
Normal normal cell to compare size. *

Figure 3.8: Microephalic head
























































































