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Morphology: Tygerberg strict criteria [Kruger et al., 1986, 1987]

Normal spermatozoa were described as follows:

Head with smooth oval configuration with well-defined acrosome involving 40
percent to 70% of sperm head.

No defects to neck, midpiece and tail.

No cytoplasmic droplets of more than half the size of the spermhead should be
present.

That borderline forms are counted as abnormal.
P and G Patterns [Kruger et al., 1988]

P Pattern (Poor prognosis pattern)
Mean normal morphological of 1,8% and mean slightly amorphous forms of 18%

with a morphology index <30%.

G Pautern (Good prognosis pattern)
Mean normal morphology of 7,7% and mean slightly amorphous forms of 34,3%
with morphology index > 30%.

https://etd.uwc.ac.za/
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FIGURE 5:

FIGURE 7:

FIGURE 8:

FIGURE é:

Structure of ATP

Orthophosphate cleavage (Hydrolysis of ATP and ADP + P})
Pyrophosphate cleavage (ATP to AMP + PP)

Effect of energy charge on the relative rates of a typical ATP-
generating (catabolic) pathway and a typical ATP-utilizing
(anabolic) pathway. [Taken from Stryer 2nd Edition:
Biochemistry.]

Direction and control of sugar metabolism in E. coli. Reactions
involved ‘in the utlization of glycogen and glucose are on the
right, those of biosynthesis on| the left. Compounds in boxes are
modifying ligands, either stimulatory (+) or inhibitory (). [After
Mandelstam'& McQuillen, 3rd Edition, Oxford Scientific, 1982.]
Pathway of adenine nucleotide salvage [Taken from: The heart by
Lionel Opie, 1984]

ATP synthesis by four different pathways (Partially taken from
Simmonds ez al., 1989).

The y-glutamyl cycle. y-Glutamyl transpeptidase is located in the
cell membrane; all other enzymes are cytosolic. These are
numbered as 1, peptidase; 2, y-glutamyl cyclotransferase; 3, 5-
oxoprolinase; 4, y-glutamylcysteine synthase; and 5, GSH (y-

glutamylcysteinylglycine, glutathione) synthase. [Taken from
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Biochemistry: A case oriented approach by Montgomery,
Conway & Spector, 1990]

Absorption spectra of nucleotides, AMP, ADP, adenosine and
ATP on a CARY 19 scanning spectrophotometer. The Amax in
water is: 258 nm, 259, 260 and 259 for the nucleotides respectively.
Chromatogram of the standard separated nucleotides in water on a
Waters model 440 liquid chromatograph at wavelength 254
nanometers. The retention times were AMP 7,75 minutes, ADP
10, adenosine 12,47 and ATP 19,4.

Chromatogram of standard separated nucleotides in water on the
Beckman System— Gold -~ with ~diode array detection at 254
nanometers. The retention times were: AMP 7,03 minutes, ADP
9,78, aderiosine 10,68 and ATP 19,44.

Chromatogram of nucleotides in semen (without sample cleanup)
Retention times of AMP 1s 7,06 minutes; Adenosine 10,52;
unknown 12,43 and ATP 19.98.

Chromatogram of nucleotides in spermatozoa. Retention times of
AMP is 7,06 minutes; Adenosine 10,52; unknown 12,41 and ATP
19,95.

Chromatogram of nucleotides in seminal plasma with retention
times of AMP at 7,04 minutes; Adenosine 10,46; unknown 12,37

and ATP at 19,77.
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Chromatogram of ATP in a swim up specimen (100ul swim-up
and 500ul extraction buffer). ATP gives a retention time of 20,08
minutes.

Chromatogram indicating the separation of an unknown at 13.08

minutes after 6 hours of incubated semen (absent after ejaculation).

FIGURE 17A: Changes in the concentration of ATP during incubation.

FIGURE 17B: Changes in the concentration of ADP and AMP during

incubation.

FIGURE 17C: Changes in the concentration of the unknown nucleotide during

incubation.

FIGURE 17D: Changes in the concentration of adenine nucleotides and motility

FIGURE 18:

FIGURE 19:

FIGURE 20:

FIGURE 21:

during incubation.

Steps in using the C,4 sep-pak for concentration of unknown after
removal of phospates.

Diode array absorption spectra of 13 minute unknown in mobile
phase (phosphate buffer pH4) indicating a maximum absorption of
218nm and 278nm.

This figure gives a typical seminal plasma isoenzyme LDH
separation. Note the additional C4 (LDHx) fraction which is
seminal plasma specific.

This figure depicts a typical normal serum LDH separation

indicating the five isoenzymes.
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BUFFERS

Extraction buffer for semen, seminal plasma and swim-up

TRIS 12,10g

Na, EDTA H,0 0,37g
Sodium azide 0,50g
(all analar grade)

Dissolve in 900 cm’ of HPLC grade Milli Q H,0. Adjust pH to 7,75 with
sulphuric acid. Make upto-1 liter with Milli @ H,O. Filter with millipore 0,22
pum or 0,45 um filter.

Mobile phase for RPHPLC

70g (0,5M) KH,PO, (Merck 4873)

25cm’ (2,5%) Methanol (HPLC grade)

0,8g (0,086%) Tetrabutyl ammonium hydrogen sulphate (TBAS) Sigma T1134.
Adjust pH to 4 with phoshoric acid. Make up to 2 liters.

Filter with 0,45 pm millipore filter.



7.8

—

ppi \

Mg-ATP 2

(sample)

L. 4

SO

113

i
o 0

f

OH
H

0 [:[ \>_<\NI---C—O— P — 0— CH,

( Luciferyl adenylate complex )

" FIREFLY LUCIFERASE —— — —.

0

£ N

—_ .

CO2

AMP

H (regenerating reactions)

"C OH
H

D (-) LUCIFERIN

Q \H\N]

OH
H

<

)
/

NH

Y

OXYLUCIFERIN

o E

- 1E

LIGHT

Reactions in chemoluminescence determination of ATP using a luminometer.

Appendix



114
Acknowledgements

ACKNOWLEDGEMENTS

I gratefully thank:

Prof G van der Horst for his support, enthusiasm, critical review and editorial

comments.

Prof G S Maritz for his critical comments in preparing the manuscript.

My wife, Marna, for encouragement and repetitive typing of the thesis. Without her

support the study would not be completed.

University of the Western Cape Departments of Physiological Sciences and Botany for

the use of facilities.

The Infertility Clinic at Tygerberg Hospital for supplying the semen specimens.

Staff of the Andrology Unit at Tygerberg Hospital for the morphological assessment.

Beckman Instruments for providing their HPLC system Gold for analytical work.

Staff members of the Department of Human and Animal Physiology, University of

Stellenbosch for encouragement to complete this study.





