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Abstract

Red palm oil (RPO) has been extensively researched for its antioxidant propettieancer activities and cardiovascular protec-
tive effects. In order to test RPO as a possiblétro scavenger of reactive oxygen species (ROS) in human sperm a suitable sol-
vent has to be found to introduce RPO to the sperm media because of its hydroploidmétiis study we tried to find the best
solvent for RPO with the least detrimental effects on sperm moRRD was dissolved in different concentrations of solvents:
ethanol (75%), dimethylsulphonate [DMSO] (87.5%) and propanol glycol [PGly] (50%) to determineehaf salubility. These
solvents were also added alone to post swim-up normozoospermic samplesvedg@aat their effect on motility was investigat-
ed. The most suitable solvent was selected and tested in combinétioRRO to determine the combined effects on motility.
Motility analysis was performed by computer aided sperm analysis (CASA)slfouad that of the 3 solvents tested, PGly (also
known as polyethylene glycol) was able to dissolve RPO at much lower corioesttagain the other two solvents. Furthermore,
PGly has shown to have the least detrimental effects on spermyn@tien RPO was administered in combination with PGly it
was able to attenuate the harmful effects that higher dosages of PGlgrhsperm motility.

INTRODUCTION ded in fresh Hames culture medium and centrifuged again for 5 minutes at
400xg. The supernatant was carefully removed by aspiration without disturb-

Red palm oil is the richest natural source of B-carotene, a precursor of Viling the pellet and 1.2 ml of Hames culture medium mixed with 3% bovine

min A, in addition to providing energy density to the diet [1]. Palm vitamin Eserum albumin (BSA, Sigma Chemical Co. St. Louis, MO, USA) was layered

(30% tocopherols, 70% tocotrienols) has been extensively researched for on top of the pellet. The tube was placed in a rack inclined at 45 degtees a

nutritional and health properties. The tocotrienols have been reported to incubated (37 C, 5% C£60 minutes) to allow motile sperm to swim up into

natural inhibitors of cholesterol synthesis [2, 3, 4] and protect the heart frothe BSA media. After 1 hour the upper media containing a homogenous

ischemia/reperfusion injury [5, 6, 7]. The tocopherols and tocotrienols prcmotile sperm population was collected. Cells were counted and the concen-

mote an antithrombotic state by reducing platelet aggregation and modulitration of swim-up determined by means of CASA. Cells were subsequently

ing prostanoid synthesis [2, 3]. These substances have also been highligrdivided into aliquots at a concentration of 2&z@lls /ml.

in the prevention and therapy of certain forms of cancers [2, 8, 9, 10]. Su

dramet al.[11] have shown that crude palm oil was effective in increasincSperm motility determination

the tumour latency period in 7,12 dimethylbenz(a)anthracene (DMBA) trea

ed rats. This was attributed to the presence of tocotrienols and carotenoidsSperm motility was determined with the Hamilton-Thorne IVOS analyzer

the crude oil. When the vitamin E content in palm oil was removed, signifi(Hamilton-Thorne Research, Beverly, MA). Several sperm motility parame-

cantly more tumours became apparent [Ii2}itro studies on human breast ters are obtained when analyzed with CASA. However, for the purpose of this

cancer cells have shown that palm tocotrienols have greater inhibitory effecstudy, only the percentage of motile cells was used.

on these cells and at a much lower concentration (180ug/ml) [9, 10, 13].

sperm cells, the sources of ROS are broadly dispersed between external Solubility of RPO in dimethylsulphoxide (DMSO), Ethanol, and Propanol

internal sources. External production of ROS, particulagy@nd HO,can  Glycol (PGly)

be the result of leukocyte contamination within the semen. This generatic . .

of ROS has been associated with sub-fertility or even infertility in patientPMSO (Merck, South Africa), ethanol (Burdick & Jackson, USA) and PGly

[14, 15, 16]. Another important source of ROS is immature and morpholog(Merck, South Africa) are commercially available solvents and commonly

cally abnormal spermatozoa [17]. Because of the limitations of enzymatUsed to dissolve lipids. In this study, different volumes of DMSO, ethanol and

antioxidants in infertile men [18], it is more practical (from a nutritional per-PGly were used to try and dissolve RPO (87.5%; 75%; 50%).

spective) to consider studies aimed at the beneficial effects ofyddseved

antioxidants on spermatozoa function [19]. Isong and co-workers [20] hav

shown that RPO exerted effects on reproductive capacity by improving tf

efficiency of protein biosynthesis or utilization in such a way that was favourPost swim-up cells were subsequently divided into aliquots and incubated

ableléo je{( horlminehflurrlc‘tlokn In rats feld with RPO. Itis glso‘llkelg thathRE(either with DMSO or ethanol or PGly at concentrations of 0% (1000pl cells),

provided vitamin Awhich is known to play a part in reproduction through theq 554, (999 5,11 cells + 0.5 i solvent), 0.1% (9994l cells + 1 i solvent),

synthesis of sexual steroids [21], embryogenesis and spermatogenesis [.

- ; ) ) : “0.5% (995l cells + 5 pl solvent), 1% (990p! cells + 10 pl solvent), 2.5%

The aim of this study was to find a suitable solvent to act as de/éiRPO
= h R ; (975pl cells + 25 pl solvent), 5% (950 pl cells + 50 pl solvent) and 10%
Ecéngnlstratlon to sperm solutioms vitro due to the hydrophobic nature of (900 cells + 100 pl solvent) at 37°C for 30 minutes after which samples

were analysed by means of CASA in order to determine motility.

Effects of dimethylsulphoxide (DMSO), Ethanol, and Propanol Glycol
(PGly) on motility

MATERIALS AND METHODS Effects of PGly in combination with RPO on sperm motility

Sperm collection Cells were subsequently divided into aliquots at a concentration of/&d10
Semen samples were obtained from 24 normozoospermibyeailunteers ~ each. Cells were incubated with PGly only at 0.1% (999l cells + 1pl PGly),
participating in the sperm donor program at the Tygerberg Campus, Unive0.5% (995p cells + 5ul PGly) and 2.5% (975ul cells + 25ul PGly). Further-
sity of Stellenbosch. Donor men were aged between 19-23 years. All semmore, cells were incubated with RPO/PGly at a ratio of 1:1 and included
samples were collected by masturbation after 2-3 days of sexual abstiner0.1% (998 pl cells + 2ul RPO/PGly), 0.5% (990 pi cells + 10pl RPO/PGly)
according to the World Health Organization criteria [23]. Semen sampleand 2.5% (950 cells + 50pl RPO/PGly) for 30 minutes at 37°C. Afterwards,
were collected in sterile wide mouthed containers after which thensemse ~ Samples were immediately analysed by means of CASA for motility.
allowed to liquefy for 30 minutes at 37 C. Ethical approval from our institu-

tion was obtained and donors have provided consent to participate in trStatistical analyses

study. GaphPadM PRISM 4 was used for all statistical evaluations and graphical

Semen preparation representations. Data are expressed as percentages of the control (mean +

S.E.M). For comparative studies, Studetgst (unpaired) or one-way analy-
Fresh semen was placed in a 5ml tube and an equal amount of Hames culisis of variance (ANOVA) test (with Bonferropiost testif P < 0.05) were
medium was added. The tube was centrifuged for 5 minutes at 400xg. The wsed for statistical analyses. Differences were regarded staltystialifi-
pernatant was discarded leaving a pellet at the bottom which was re-suspcant if P < 0.05 and highly significant P < 0.001.
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RESULTS

Solubility and toxicity of dimethylsulphoxide (DMSO), Ethanol, and Pro-

panol Glycol (PGly)

Different volumes of DMSO, ethanol and PGly were used to dissolve RPO

shown in Table 1.

Table 1: Percentage solvent needed to dissolve RPO

Determining the appropriate administration concentrations of RPO/RGI
for sperm motility

Figure 4 shows that 2.5% RPO + PGly (51.44 + 5.26%) and 2.5% PGly
(28.78 £ 6.3%) significantly decreased the number of motile cells when com-
pared to control (69.00 + 3.09%). Furthermore, it can be seen that at concen-
trations of 2.5%, the addition of RPO significantly increased the amount of
motile cells when compared to PGly alone.

Solvents 50% 75% 87.5%
DMSO No No Yes
Ethanol No Yes Yes
PGly Yes Yes Yes

RPO dissolved at 87.5% of DMSO (12.5% RPO) as indicated in Table ]
However, a significant decrease in motility was observed if spermatarea w
incubated in concentrations equal to or higher than 0.1% DMSO (Figure 1]

*P < 0.05vs cortrol
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Figure 1: Toxic effect of DMSO on sperm motility (n=5)

Figure 4: Effect of PGly or RPO + PGly on sperm motility (n=13)

DISCUSSION

To our knowledge this study was the first attempt to administer RPO to sper-
matozoan vitro in order to test its possible scavenging properties. As RPO is
hydrophobic, a suitable solvent was to be found to administer it to the aque-
ous medium in which spermatozoa were Keptitro. Many industrial pro-
ducts can be categorized as oil-in-water (O/W) emulsions, which consist of

RPO dissolved in solutions of 75% ethanol (25% RPO) as indicated in Tabsmall lipid droplets dispersed in an aqueous medium [24, 25, 26]. In order to
1. From Figure 2 it can be seen that ethanol concentrations of 0.05% aform stable emulsions, three basic conditions must be met: (1) the tvasliqui

higher significantly decreased sperm motility when compared to control.

% Motile cells
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Figure 2: Toxic effect of ethanol on sperm motility (n=6)

must be immiscible or mutually insoluble in each other; (2) sufficiena-agit
tion must be applied to disperse one liquid into the other; and (3) an emulsi-
fying agent or a combination of emulsifiers must be present. Emulsions have
found numerous applications in foods, cosmetics, medicine, paints, hydraulic
fluids, asphalt, polymerization, printing, fibre production, metal processing,
and wood processing [27, 28]. Of the three solvents tested, PGly had the abil-
ity to dissolve RPO at the lowest concentration. Furthermore, PGly veas als
the least detrimental to sperm motility compared to both ethanol and DMSO
and therefore PGly was found to be the most suitable of the three tested sol-
vents. The variation of the percentage of motile cells for the control group for
each of the three solvents could be attributed to these possible factdiss. Firs
experiments using each of the solvents were conducted on different days and
donors had varied stress levels as they are medical students. It waecidus

ed to use PGly as the solvent for RPO at concentrations of 0.1%, 0.5% and
2.5%. When PGly was administered to spermatozoa in combination with
RPO to determine the combined effects on moaitility, it was found that com-
bined dosages higher than 0.5% PGly+RPO significantly reduced motility
compared to control (untreated). However, the addition of RPO significantly
attenuated the harmful effect of PGly alone on motility. This has shown tha

RPO already dissolved in a solution of 50% PGly (50% RPO) as indicated the in vitro addition of RPO has provided some form of protection against
Table 1. However, PGly only decreased sperm motility at concentratiorPGly- We postulated that this might be due to the hydrophobic nature of RPO

equal or higher to 0.5%.

*P < 0.001vs control
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Figure 3: Toxic effect of PGly on sperm motility (n=6)

The control groups showed variation for the percentage of motile cells f(3
each of the three solvents used. It was subsequently decided to use PGh™"
the vehicle of preference to administer RPO because it is less desirnte

sperm motility (0.5%) and already dissolves RPO at low concentratior4

(50%).

and to its chemical composition. We suggest that RPO cannot be effective
introduced to artificial reproduction technologies (ART) media containing
spermatozoa and should rather be supplemented daily to the diet of those
patients in order to perform its preventive anti-oxidant properties.
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CPD Questions

Red palm oil (RPO) is the richest natural source of -carotene.
a. True; b. False

ROS production in semen is caused by

a. Leukocytes

b.  Morphologically abnormal spermatozoa
c. Internal and external sources

d. All of the above

Sperm motility has been assessed using

a. Flow cytomety

b.  Computer aided sperm analysis

c.  Spectrophotometry

d.  None of the above

Solubility of RPO in ethanol was at

a. 50%; b. 75%

c. 87.5%; d. 100%

Solubility of RPO in DMSO was at

a. 50%; b. 75%

c. 875; d. 100%

The best solvent used to dissolve RPO is

a. DMSO

b.  Ethanol

c.  Propanol glycol (PGly)

d.  Water

PGly and RPO administered to sperm, significantly reduced sperm motilitat a concentration of
a. 0%; b. 0.1%

c. 0.5%; d. 2.5%

Pluripotent stem cells have the potential to differentiate into almosll tissues found in an embryo but lack the ability to give rise to @sa-embry-
onic or supporting tissues.

a. True; b. False

What has traditionally been the source of embryonic stem cell lines?

a. Multipotent stem cells

b.  Oligopotent stem cells

c. Cells of the inner cell mass of a blastocyst

d.  All of the above

The cells produced by SCNT are pluripotent and behave like other E&lls.

a. True; b. False

Name a condition/conditions that may lead to unfavourable chaeg, such as the gain of a chromosome, in stem cells that couldke them
unsuitable for tissue engineering

Environmental stresses

Culture methods

Extended culture periods

High serum concentrations

e. All of the above

Elucidation of the proliferative pathways in stem cells could be adwntageous in furthering the understanding of cellular differentiation ad
oncogenesis.

a. True; b. False

From studies, such as those by Buzzard et al, it seems likelytticharacteristic features shared by all stem cells are controlled by a silar set of
molecular signatures.

a. True; b. False

Which envelope protein function to mediate fusion between the virahd cellular membranes following receptor binding.

a. SU; b. T™; c. MA

poop

d. None of the above; e. All of the above
The process by which the structural proteins rearrange to form amfectious virion which is capable of initiating a new round of infectia is
calledf..

a.  Maturation

b. Degradation

c.  Transcription

d.  None of the above

Which accessory protein is essential for viral replication for it increasethe production of viral mMRNAs~100 fold.
a. Rey; b. Vpu; c. Tat

d.  None of the above

The structural proteins includesf f

a. MA, CA NC

b. Tat, Vpu, Rev

c. SU,T™M

d. All of the above

Which viral enzyme is responsible for the cleavage of the polyprotein Gand Gag-Pol.

a. Reverse Transcriptase

b. Integrase

c. Protease

d.  None of the above

Tat binds to a DNA hairpin known as TAR, located at the 6end of the nascent viral transcripts.

a. True; b. False

Human behaviour is a major key to managing containment of K/
a. True

b. False
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