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INTRODUCTION

Mr. Vice Chancellor Sir, this lecture titled "Reproductive
Health of Women and Men: A Biochemist's perspective"
seeks to highlight the role biochemists play in human nutrition,
female and male reproductive health:

Mr. Vice Chancellor Sir, it is appropriate first to know what
biochemistry and reproductive health entails.

1. What is Biochemistry?
~io,:hemistry has been variously defined as the "chemistry of
ltfe , Study of the structure and properties of molecules in
living organisms and how these molecules are made, changed
and broken down.
It is the field of Science concerned with the chemical
substances and processes that occurs in animals including
humans, microorganisms and plants. It involves the
quantitative determination and structural analysis of the
organic compounds that make up the cells (protein,
carbohydrates and lipids) and those that play key roles in
chemical reactions vital to life (e.g. nucleic acids, vitamins and
hormones).

Biochemistry straddles the Biological and Physical Sciences
there?y using many techniques common in Medicine,
Physiology as well as those of Organic, Analytical and
Physical chemistry. Biochemistry is no longer the academic
tool of only medical researchers but having embraced its sister
disciplines in the physical as well as biological sciences which
h~s taken, on new meaning as the huge promise of
biotechnology looms,

Within the discipline of Biochemistry are many sub-divisions
of specialisation which include: molecular biology,
proteomics, nutrtcenncals, metabolomics, lipids, nucleic
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acids, carbohydrate, enzymes, bloenergetics,
biomembranes, endocrinology, nutrition, food science,
dietetics Forensic biochemistry, xenobiotics etc.

And with the advent of recombinant DNA technology is the
fast growing and fascinating area of molecular biology and
genetics-as well as biotechnology which nowadays dominates
the subject. Philosophers and theologians can no longer ignore
the prospects of bio-revolution introduced into human daily
lives, genetically engineered food stuffs, new approaches to
treatment of infertility, contraception, eradication of diseases,
biochemical basis of reproductive dysfunction including
cancers, Biochemistry therefore explains in molecular terms
the structures, mechanism and chemical processes shared by all
living organisms and provides the principles that underlie life
in its diverse forms,

2. Reproductive Health:
Reproductive Health is defined as "a state of complete
physical, mental and social well-being and not merely the
absence of disease or infirmity in all matters relating to the
reproductive systems and to its functions and processes,
Reproductive health therefore implies that people are able to
have a satisfying and safe sex life with the capability to
reproduce and the freedom to decide if, when and how to do
so, Implicit in this last condition are the right of men and
women to be informed and to have access to safe, effective,
affordable and acceptable methods of family planning of their
choice as well as other methods of their choice for regulation
of fertility which are not against the law "(ICPD, 1994).

In addition, the issues addressed by repro~""ctive health
encompass:
1. Nutrition/Nutritional status
2, Maternal health/safe motherhood
3. Unsafe abortion
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4. Infant and child survival growth and development
5. Fertility regulationlFamily planning/Contraceptive

technology
6. Infertility prevention and treatment
7. Reproducti ve cancers
8. mY/AIDS and sexually transmitted diseases
9. Harmful traditional practices/violence against women
10. Gender equity
11. Sexual behaviour
12. Adolescent reproductive health and sexuality
13. Reproductive health of the elderly (Akande, 2002).

Mr. Vice Chancellor Sir, having presented briefly what
Biochemistry and reproductive health entails, permit me to
track some of my modest contributions together with my team
of postgraduate students in this wide area of reproductive
health in the last 35 years.

For the purpose of this lecture, I shall focus on four major
areas of reproductive health of women and men; these will be
discussed in modules as highlighted below:

The four areas aloe:
1. Nutrition and Nutritional status
2. Fertility regulation/Family planning/Contraceptive

technology.
3. Infertility diagnosis, prevention and treatment.
4. Cervical and breast cancers, management and

treatment.
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MODULE ONE

NUTRITION, NUTRIENTS AND NUTRITIONAL
STATUS
Nutrition as defined by Himsworth (1968) is the analysis of the
effect of food and its constituents on the living organism. It is
the relationship of food to the well-being of the human body. It
includes:
a. The metabolism of foods
b. The nutritive value of foods
c. The qualitative and quantitative requirements for food at

different ages and developmental levels to meet
physiological changes and activity needs .

d. The changes in nutrient and food requirements that
accompany or prevent disease states.
The economic, psychological, social and cultural factors
that affect the selection and eating of foods. The science
and practice of nutrition exist for and attempt to
contribute to a more secure life, relatively free of disease
and retarded mental and physical development.

e.

NUTRIENTS
The constituents of food are known as nutrients. Foods
comprises of all the solid and liquid materials taken into the
digestive tract that are utilised to maintain and build body
tissues, regulate body processes and supply heat, thereby
sustaining life. Foods are composed of various compounds
both organic and inorganic, that is, any food is a chemical
compound or mixture of chemical compounds. These
compounds and elements of which foods are composed are
proteins, lipids, carbohydrates, minerals, vitamins and water
and can be grouped as organic, inorganic compounds and
elements.

,
Organic compounds: These are proteins, lipids, carbohydrates
and vitamins.
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Inorganic elements: These are water and minerals such as
~alci~m 'phosphorus, sodium, potassium, chlorine, sulphur,
Iron, iodine, copper, magnesium, manganese, cobalt, zinc and
others. All the above nutrients are essential to normal
functioning of the body and this depends NI the Wise selection
of foods. If food is not properly chosen, there will be an
inadequacy of one or more of the essential nutrients. An
essential nutrient is one that must be provided to the body by
food. It cannot be synthesized by the body.

Nutritive Value of Food
In dis~ussing food, we must deal with the questions of quality,
quantity and the preparative techniques. The quality of food i.e.
nutritive value of food is of prime importance in nutrition. If
the food is to be regarded as of suitable quality, it must contain
protein, carbohydrate, fats, vitamins and mineral salts.
However, no matter how good 'the quality or adequate the
quantityof food, its nutritive value will be greatly impaired by
poor. preparation (Osinubi, 1978). Once, the quality and
quantity of food taken is inadequate then malnutrition results.

In simple terms, malnutrition can be defined as a disorder of
structure and function, which result from' consuming a diet
which is inadequate for the needs of the individual. It does not
matter whether we consider Marasmus, Kwashiokor, Vitamin
deficiencies or Mineral deficiencies; the central fact in all of
~hese states is that the food consumed is qualitatively
inadequate for the physiological needs of the individual.

Nutri~i~n~I status: The condition of the body resulting from
the utilisation of the essential nutrients available to the body is
termed. the nutriti.onal status. It may be good, fair or poor
depending on the Intake of dietary essentials, the relative need
for them and the body's ability to utilise them. Good
nutrit.ional status is essential for normal organ development and
function, for optimum activity, 'working efficiency, for
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resistance to infection and for the ability to repair bodily
damage or injury. Poor nutritional status exists when a person
is deprived of an adequate amount of the essential nutrients
over an extended period of time.

MY RESEARCH CONTRIBUTIONS IN TJiE AREA OF
NUTRITIONAL BIOCHEMISTRY
I developed interest in Nutritional Biochemistry at the
University in the 4th year of my B.Sc (Hons) Biochemistry
programme. My mentors Prof. Eka and Dr. Stafford with my
Head of Department, Prof. Hallaway then encouraged me to
pursue an M.Sc Degree Programme by research in Nutritional
Biochemistry.

As a graduate student at Ahmadu Bello University Zaria, Prof.
Eka and Dr. Stafford - my supervisors, directed that my
research topic should be "Effect· of cooking on the Nutritive
value of some traditional foods of the Hausas in Northern
Nigeria''..
This is the foundation of my research in Nutritional
Biochemistry. It covered the period from 1976 to 1985.

Studies were carried out on three staple meals of the Hausas
namely:
i. Koko and Kosai - normally taken as breakfast
ii. Danwake - as lunch
iii. Tuwo da miya kuka - as dinner

Sources of the Meals and Foodstuff
1. Each meal was bought from three different local

markets around Zaria, which is Sabongari, Samaru and
Tundunwada markets. Three samples of each meal were
bought from three different food vendors from each of
the markets the same day and conveyed to the
laboratory for analysis.
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2. The foodstuffs used for the preparation of the various
meals In the laboratory were also bought from the
markets.

3. The meals were prepared in the laboratory with known
proportions of the ingredients. These meals were
regarded as "standard meals",

The method used involved inviting six Hausa women to the
laboratory. 'The foodstuffs were given out to them in greater

.quantities than they would have used to prepare a single meal
for five people. Each woman was allowed to take as much as
she would use in the preparation of the meal. The quantity of
each foodstuff taken by each woman was collected and
weighed. One meal was prepared by each woman using the
traditional cooking method. The weighing and cooking was
repeated by each woman. The mean of these weights for all the
materials were computed. Each meal was then prepared by one
of the women with these predetermined proportions of the
ingredients. The raw mixture was similarly compounded.

Analyses for their proximate composition, vitamin content,
mineral elements, amino acid composition, calorie value and
nutritive value were carried out on the meals as sold in the
local markets and as prepared (with known proportions of
ingredients) in the laboratory i.e. "Standard Meals".
Proximate composition of the "standard meals" is presented in
Table I, All the meals were found to be inadequate in protein
on an average level of intake. The Vitamin contents of the
"standard meal" is presented in Table 2. The "standard meals"
were able to supply the daily requirements of vitamins B1, B2,
and C if taken together per day (Osunubi, 1978; Osinubi and
Eka, 1981; Osinubi et al., 1985, Magbagbeola et al., 1992).
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Table 2: *Vitamin Content of "Standard Meals"

Meals Sample Raw Mixed and Cooked Forms Per 100 mg dry weight
Vitamin Bl VitaminB2 Vitamin C (mg) Carotene
(mg) (mg) (mg)

Danwake
Raw, 6,24 ± 0,01 0,53 ± 0,01 Trace 108,00 ±

1.00
Cooked 5,49 ± 0,06 0,35 ± 0.D3 Trace 79,00 ±

2,00
Cooking water 528 ± 0,05 Trace NO 71,00 ±

1.00
Tuwodawa and
Kuka SOIlP
Raw 4.37 ± 0.12 33.00 ±O,OO 1836 ±

10.00
1639.50
±2,50

0.60 ± 0,01

Cooked 4.08 ± 0.02 33.00 ± 0.0010.53 ± 0.002

Koko and Kosai
Raw 1.99 ± 0.01 10.50 ± 0.50 130.00 ±

5.00
6.60 ± 0.00 I 117.50 ±

2.50

6.11 ±O.II

Cooked 4.89 ± 0.02 1.08 ± 0.075

*Mean of three determination for each
N.D. = Not detected.

vitamin ± STD Error,

Mineral 'status of the "standard meals" is presented in Tables 3
and 4. The standard meals and market meals were adequate in
mineral elements although cooking was found to cause losses
of minerals and vitamins. All the meals were deficient in
sulphur amino acids and marginal in tryptophan. Lysine was
low in tuwodawalkuka soup and koko/kosai. Cooking danwake
was found to bring about major losses in sulphur amino acids,
phenylalanine and tyrosine, while the amino acid pattern of the
other two meals were less affected.

Attempts were made to establish the biological value of these
meals by carrying out feeding experiments using albino rats.
None of the meals at the level ingested could support optimum
growth of rats as compared with balanced diet. The
digestibility of protein for danwake and tuwodawa and kuka
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soup was improved by cooking while that of koko and kosai
was reduced. The calorie values of all the meals calculated
were found to be quite inadequate at normal levels of intake;
hence, more food must be eaten to provide the necessary
calories.

Table 3: Mineral status of, the standard Meals Raw-Mixed and Cooked
Forms - M~nor Elements

*(Mean ± Standard Error)

mg)g Dry Weight of s~ple !

Sample
Sodium Iron Copper Zino

1. Danwake:
, Raw 5.46 ± 0.04 0;49 ±Q.01 0.01 ± 0.001 0.67 ± 0.002

Cooked 5.04 ± 0.03 0.16:± 0;013 0.005 ± 0.0004 0.62 ± 0.001
Cooking water 4.90 ;!: 0.05 1.64±0.12 0.03 ± 0.004 0.)0 ± 0.02

2. Tuwo dawa and
Kuka. Soup:
Raw 6.50 ± 0.05 1.18 ±O.O 0.01 ± 0.001 0.44 ± 0.002
Cooked 6.44 ± 0.06 ,1.17 ± 0.005 0.006 ± 0.002 0.05 ± 0.002

3. Koko and Kosa!:
Raw 3.92 ± 0.03 0.15 ± 0.003 0.01 ± 0.002 0.12 ± 0.001
Cooked 3.92 + 0.04 0.14 + 0.0 0.01 + 0.004 0.09 + 0.003

Table 4, Mineral Status ot standard Meals (Raw and Cooked Forms) -
. MAjor Elements

"(He9.l'l ± sten:do.rd Error)

mg/g Dry Weight Sample
Sample

Potesslum Calcium Magnessium Phosphorus

1.~,
Raw 5.50 ± .0.10 1.06 ± 0.005 1.20 ± 0.09 6.08 + 0.01
Cookod 4.76 ± 0.07 1.05;t 0.01 1.12 .t 0.001 5.25 :;:0.005
Cooking water 1).40.±. 0.07 1.42 ± 0.01 1.70±0.004 7.25±0.10

2. TU'iO da~'a and
·Kuka Soup;
Raw ).)6 .:!; .0.02 1.04.±. 0.01 1.05 !. 0.01 5.~C; 0.05
Cooked ).36 ± 0.10 0.98 ± 0.006 1.01 ±,I.o. "I 4.75 ± 0.03

). Koko and Kosai:
Raw 2.04 + 0.01 0.46 + 0.04 o.so + 0.006 4.42 + 0.01
Cooked 1.57:; 0.02 0.39 +" 0:007 0.71 :; 0.04 3.83 -; 0.01

* Mean of two separately digested Samples for each Meal.
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In general, all the meals assayed were found to be fairly high in
nutritive value. However, the knowledge of their methods of
preparation and the effect of cooking on the nutrient
composition allowed us to make the following
recommendations and suggestions to the Hausa women who
took part in the study.

a. Using the water from preparation of danwake as soup and
also using less cooking water in the preparation so as to
lessen loss of nutrients.

b. The volume of cooking oil used in frying the koko and
kosai should be reduced and the oil for frying should be
used in preparing stew at other meals.

c. More meat should be eaten along with the tuwo and more
kosai should be eaten along with the koko.

d. The proportion of cowpeas should be greater than those
of other ingredients in preparing danwake. Even though
the food will be more costly: quality of food is better than
quantity.

Protein quality evaluation of locally processed and some
imported infant weaning formula available in Nigeria was also
carried out. Protein quality in terms of ability to support
growth and development of infants of three different infant
weaning formulae available in Nigerian markets at the time of
the study were compared (Makinde et al., 1982). The
parameters measured included protein efficiency ratio (PER),
Net Protein ratio (NPR) , Protein retention efficiency (PRE),
coefficient of Digestibility (TD) , Biological value (BV), blood
urea, urine area, blood and urine creatinine and urine non-
protein nitrogen using weanling albino rats.

Ideally, protein used for feeding human infants should be
evaluated in the normal human infant. However, the difficulty
in experimenting with human subjects is exceptionally great
while the normal, legal, psychological and other practical
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considerations render such procedure impracticable. However,
with few exception, the growing human subject closely
resembles the growing rat in nutrient requirement and
metabolic utilisation of essential nutrients (Campbell, 1963),
we had undertaken to evaluate the protein quality of the three
different infant cereal formula, (namely soy-ogi produced by
Federal Institute of Industrial Research, Oshodi, Cow and Gate
Products i.e., single oat cereal and mixed cereal of wheat, Oat
and barley) commonly used by Nigerian mothers in this study.
It was also the objective of the study to evaluate physiological
advantage of the different protein level contained in the
products investigated. The results of the experiment are
presented in Table 5, 6 and 7.

Table 5: Proximate Composition of the Weaning Cereal
Infant Formula (%)

*Soy-ogi **Oat **Mixed Cereal
Cereal

Protein 20 ]4.0 13.5

(Nx6.26)

Fat 10.0 6.0 3.0

Carbohydrate 57.0 67.8 71.5

Ash 3.0 3.3 3.3

Fiber N.D. 0.9 0.7

Moisture 7.0 8.0 8.0

*Soy-ogi: locally processed at FIIRO, Oshodi.
**The oat cereal and mixed cereal are both manufactured by
Cow and Gate Company. London. N.D= Not determined.



10.4

500

233.3

0.6

183.0

FORMULATION OF PLANT - BASED WEANING
DIETS AND ASSESSMENT OF THEIR NUTRITIVE
VALUES AND HEALTH PROMOTING POTENTIALS
It is believed that breast-fed infants may benefit from a
gastrointestinal micro flora that is predominated by
Bifidobacteria and Lactobacilli. One important aspect of this is
improved protection from certain gastrointestinal infections.
Breast-feeding is therefore always encouraged, but is not
always feasible due to inconvenience or other complications
that necessitate lactose free or plant based formulae. Pro-, Pre-
and Symbiotics are thought to inhibit gastrointestinal tract
(GIT) infections and/or stimulate the growth of Bifidobacteria
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TABLE b
ANIMAL PERFORMANCE ON THE EXPERIMENTAL DIETSl

Croup TOfal Wclchl Ct.alll!e Feed
(gm) IntakeCc)

+78±6.4 307.4

Tulal PER
Nitrogen
Intak«
4.92 2.5A

B

C

D

E
J.
2.

+9S±S.7 342.7 SAil 2.8

+1JJ±5.4 4(M.2 6.47 3.2

H'±5.9 322.2 5.16 3.1

-:!8±1.4 J6S.6 0.0

Test period was 28 days
NPR values were calcclated on 10 days test period.

The Cow and Gate single cereal oat formula treatment (Group
C) was found to be superior in promoting animal growth and
efficient utilisation of the dietary protein than the Cow and
Gate mixed cereal (wheat, oat and barley) group D and locally
produced soy-ogi (group B) and control casein diet (group A).
The Protein Retention Efficiency (PRE) and Net Protein Ratio
(NPR) were found not to be different for C and D which
probably suggests that the quality of single cereal is similar to
that of mixed cereal formula.

NJ'X I'RE DV Co~fficle/jt
Digestibility(:;.'.> (qppUTel.

2.4 $$.2 90.1 95.0
3.6 57.4 87.9 96.8

3.9 . 62.9 92.5 95.4

3.9 63.0 %.7 9'/.1

The experiment suggests that the locally made soy-ogt IS

slightly of less biological value but does not bear significant
difference from others. The findings also suggest that protein
level of 16 - 17% is probably adequate for manufacturing of
infant cereal (Makinde et al., 1982). The quantity of non-
nutritive compound and growth inhibitors such as tannin and or
haemaglutinin substances are likely to be in mixed cereals than
in single cereal. This may likely affect the optimal utilisation
of the dietary protein.

Table 7: Clinical Measure of Protein Utilisation by Rats on
Experimental Diets
Indices A B C D E

Blood Urea (mgll00ml) 11.0 14.0 10 16

Urine Urea (mgllOOml) 100 140 100 100

Urinary N (mgll00ml) 46.7 65.3 46.7 46.7

Blood Creatinine 0.6 0.7 0.6 0.6

Urine Creatinine 86.0 101.0 35.0 91.0

(mglI00ml)

Urine NPN (mgll00ml)

Faecal N/day (mglday)

800 715

24.5 17.6

725 850 940

30.0 15.0 3.0

Another significant conclusion is that animals fed single cereal
formula performed better. This may likely be due to the level
of growth inhibitor taken care of during processing.

* Mean of duplicate determinations
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and/or Lactobacilli, thus altering the gastrointestinal micro flora.
The purpose of this study was to produce nutritionally balanced,
anti-nutrient free formula from plant sources for the dietary
management of Protein Energy Malnutrition, lactose intolerance,
galactosemia and food allergy. Because of the attendant GIT
infections in these cases, the prebiotic, growth and health
promoting and micro flora modulating potentials of the unstirred
batch culture of processed plant materials; stirred batch culture of
formulated blends A, B, C & D and infant gut simulating models
of the best two formulae Band C were investigated. The bacteria
were enumerated using culture independent fluorescence in situ
hybridization (FISH).

Weaning blends, formulated in a 60-70% cereal to 30-40%
legume/nuts combination using maize, tiger-nuts, groundnut and
melon were prepared by traditional processing methods of
natural fermentation, germination, roasting and steaming using
Isomil (an imported lactose free soya based formula) and
unprocessed plant materials as controls.

Unstirred batch culture study of the prebiotic potentials of all the
processed plant materials showed their bifidogenic potentials,
comparable to that of lactose, the predominant oligosaccharide
in breast milk. Fermented corn, roasted corn and steamed
groundnut and corn gave significantly higher values of
Bifidobacterium counts than lactose after 24 hrs of fermentation.
In the stirred batch culture ofthe weaning formulae A, B, C & D,
only B & C gave significantly (p<0.05) higher counts of
Bifidobacterium than Isomil, particularly after 6 hours of
fermentation (T6)' The growth and health promoting effects of
Formulae Band C on infant gut micro flora showed significant
changes in the populations of Bifidobacterium and
Lactobacillus. The total bacterial and Bacteroides counts
remained constant within 0.5 log values in both vessels. No
significant antibacterial effect on Clostridium proliferation was
observed. B & C however, gave significant decrease in E. coli
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population compared to Isomil. Both short- & branched- chain
fatty acids were produced as fermentation end product, their
concentration being much higher in vessel 1 (V 1 representing
proximal colon) than in vessel 2 (V2' distal colon). Butyrate was
the predominant acid. (Dawodu, 2011)

\ IN<

" Wate

Figure 1: Schematic Diagram ofthe Infant Gut Model (from
Dawodu, 2011)

Figure 2: Simulated Gut Model (from Dawodu, 2011)
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Infant weaning foods of high nutrient density and with
therapeutic potentials were formulated from a combination of
processed maize, tiger-nut, melon and groundnut. While
germination produced finer flour, decreased viscosity,
increased energy density, increase in protein digestibility and
showed apparent increase in protein, fat, ash (and thus increase
in some minerals) and vitamins, fermentation was found to
confer better therapeutic effect on the formula. Roasting on the
other hand improved sensory qualities and achieved
inactivation of destructive enzymes, which improves the
storage and nutritional qualities of the products. Combination
of different processing methods' thus led to an increase in
nutrient content, quality, availability, shelf life, flavour, aroma
and reduced bulk in the weaning formula. It can be concluded
from the study that:
l. Infant weaning diets of high nutrient density having

Protein Efficiency Ratio (PER), Biological Value (BV)
and Net Protein Utilisation (NPU) similar to that of
casein and with therapeutic potentials have been
formulated from combinations of processed seeds of
maize, tiger-nut, melon and groundnut.

2. The seeds used for the formulation have protective
nutrients which are of prebiotic grade.

3. Formulae Band C promoted the antibacterial, anti-
diarrhoea and bifidogenic effect of Bifidobacterium on
the intestinal flora when challenged with
Enteropathogenic E. coli (EPEC) (by decreasing the
population of the pathogen while increasing that of
Bifidobacterium). Butyric acid (an anti-tumour agent),
was found to be the predominant fermentation end
product.
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MODULE 2

Fertility regulation/Family planning/contraception

CONTRACEPTION
Definition
The deliberate or planned effort by human beings to control
their fertility through spacing of pregnancies or determined
intervals between births is termed contraception. Whatever
method an individual chooses, the ultimate goal is to allow the
satisfaction of a desire (sexual intercourse) without the
unwanted consequence (pregnancy).

Originally, family planning was seen as a strategy to address
demographic challenges especially in developing countries and
to assist developing countries such as ours in improving our
economic development by reducing the capacity of population
growth. 'However, over the years and with the increasing
concerns about women's rights it has been recognised that
family planning is only part of the range of reproductive and
human rights and that it is of great importance in the protection
of the health of the mother, child, family and the larger
community.

Many family planning methods are available but most of them
are required to be used by the woman. Due to this restriction of
targeting women only, the family planning movement
experienced hindrances in the early years because of male
resistance. Many men perceived family planning as providing
the means for their wives to be unfaithful to them rather than it
provided an opportunity for them to be relieved of the burden
of incessant child bearing.

Furnished with the knowledge of the normal reproductive
process, the physiological and biochemical dimensions as well
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as factors which control reproduction, human have developed a
variety of methods aimed at preventing conception.

Methods used in Contraception
The methods fall under two major categories:
1. Natural Birth Control Methods such as "coitus interrupts"

breast feeding or Lactational Ammenorhea Method
(LAM).

2. Artificial Methods which could be further sub-divided
into two groups namely:

A. Permanent methods
B. Reversible methods

A. Permanent methods - these include:
i. Female sterilisation ortuballigation and
ii. Male sterilisation or vasectomy

These methods once applied, cannot be reversed and such are
advised only for couples who do not want any more children.
Female sterilisation is performed by occluding the fallopian tube.
The tube is ligated or tied or occluded using rings or clips to
prevent the passage of fertile eggs from the ovary to uterus to
avoid fertilisation. Male sterilisation is achieved by vasectomy
(occlusion of the vas deferens) the end result of which is the
prevention of the access of spermatozoa from the testes to the
uterus in the event of sexual intercourse. These methods are very
effective since failure rate is in the order of 0.05%.

Another. method of achieving permanent contraception is
immunological. This method appears promising. Attempts are
being made to make the woman produce antibodies against
human chorionic gonadotrophin (HCG) the hormone that
maintains pregnancy. Drugs, for example Gossypol have also
been suggested for use against spermatogenesis in the male but
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so far, associated side effects make it unacceptable for worldwide
usage.

B. Reversible methods - these include:
1. Traditional (or Natural products family planning

methods)
11. Modem (orthodox) methods

TraditionallN atural Product Methods
a. Breast feeding or LAM (Lactational Ammenorhoea
Method): Research has revealed that full breastfeeding by a
nursing mother produces fertility inhibiting effect. Suckling
initiates a brief surge of prolactin release with each feeding
sustaining milk production. The prolactin inhibits the release of
Gonadotropin - releasing hormone (GnRH) by the
hypothalamus, thereby suppressing ovulation (Howie et al.,
1990).

b. Safe Period: This method takes cognisance of the fact that
the monthly menstrual cycle includes fertile days "during which
ovulation takes place and there is possibility of fertilisation in the
event of sexual intercourse and "infertile days"- when there is no
risk of conception if there is intercourse. The period of ovulation
is identified by a sudden shift in body temperature pattern and
changes in the consistency of the cervical mucus. The main
attraction of the method is the absence of side effects. However,
prolonged period of abstinence can have psychological sequalae
(Howie, 1990)

c. Another method of considerable significance in the
developing world is the use of natural products i.e. plants
extracts and example of which is Musanga cecropioides
(Cecropiaceae) that was investigated in our laboratory for its
chemical composition, in-vitro and in-vivo contraceptive
efficacy and metabolic effects of different solvent extracts of
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the flower budsheath. This will be discussed later in the course
of this presentation.

Modern/Orthodox Methods
a. Barrier Methods: The use or wearing of barriers such

as diaphragms accompanied by spermicides by women
and condoms by men is one such method. The condom
in addition to preventing the access of sperm to the
female genital tract also reduces the risk of contracting
sexually transmitted diseases (STDs).

b. Intra-Uterine Devices(IUDs): intra-uterine devices are
the second most used reversible method of preventing
pregnancy and are about 96% effective (Mishell et al.,
1978). They are medicated copper containing or
stainless steel contraceptive devices whose mode of
action is shrouded in controversy. Some researchers
postulated that contraception is achieved through
prevention of fertilisation while others are of the
opinion that the mode of action is through inhibition of
implantation of the blastocyst (embryo). The IUD in the
latest form, act by preventing fertilisation and NOT
implantation.

c. Hormonal Contraceptive Methods: These are the
most popular and most efficient form of contraceptives
for family spacing with a failure rate that can be as low
as 0.25 per 100 women (Vessey, 1982). They can be
administered by intramuscular injection, by slow release
in the form of an implant or orally in the form of tablets
or "pills"- combined oral contraceptives (CDCs).

Combined oral contraceptives (COC)
Their use nowadays is mainly concentrated in young women.
In 1987, 80% of all general practitioners' prescriptions in
Britain for oral contraceptives were for women aged below 30
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years (Thoro good et al., 1990). Combined oral contraceptives are
formulated from synthetic steroids and consist of combinations
of oestrogen (or its ester) and progestogens.

Mr. Vice Chancellor Sir, reasons suggested for the widespread
use of the "pills" have been
i. Its high efficacy as a reversible contraceptive method;
ii. The ease of application and distribution.

These factors determine the high acceptance of the pills by the
users. The acceptability of oral contraceptive agents (OCA) may
also be attributed to its performing other beneficial functions.
They are often prescribed to regulate the menstrual cycle, causing
bleeding to be lighter and thus reducing the incidence of iron
deficiency anaemia. They provide relief from premenstrual
tension (PMT) and mid-cycle pain and reduce the risk of pelvic
inflammatory disease and rheumatoid arthritis.

However, there are also many detrimental side effects attributed
to the use of OCA. The most common is the high incidence of
cardiovascular complications. In the 1970's and 1980's, a
threefold increase in the risk of death from cardiovascular
diseases such as hypertension, heart attacks, strokes and blood
clots was reported among pill users. Also, relationship between
OCA and thromboembolic disease due to the hyper-coagulability
associated with it has also been reported (Petitt and Kitsky 1983).

Like many other drugs, OCA is not without nutritional side
effects. They have been shown to affect certain nutrient levels in
the blood such as vitamins, minerals, proteins and consequently
their requirements. Although, the alterations in most nutrients
were reported to be insignificant, but having marked clinical
effects on the health ofthe users (Roe, 1977).

Mr. Vice Chancellor Sir, the second period of my research has
been on the effects of this OCA on Nigerian women. The
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concern over the nutritional status of Nigerian females
consuming the OCA prompted this research.

In the late 1970's and 1980's, the Nigerian markets were flooded
with imported oral contraceptives with sole distribution by a
German firm called Wyeth Company Nigeria. The OCA then,
were Ovral (containing 50llg ethinyl estradiol and 500llg
norgestrel) and Nordette (containing 30llg ethunyl estradiol and
150llg norgestrel) and one third of the users if not more obtained
their supplies through commercial outlets often without
prescriptions or any medical control, since more women were
being made aware of the need for birth control by the Planned
Parenthood Federation of Nigeria in the media. In addition, the
government programmes were then considering community
distribution scheme in which the degree of health supervision,
screening and monitory was likely to be quite varied.

The effects of the OCA have also been reported to vary with the
components and dosage of the products, length oftime used, prior
nutritional status, present nutrient intake, unknown factors of
individual susceptibility response and socioeconomic status as
represented by income and education (Beal, 1980). These
reported studies were carried out on women in the economically
more developed countries whose diets can be regarded as
adequate in quantity and quality of nutrients. The results and
inferences derived from such studies in the developed countries
pertaining to the risks ofOCAare not necessarily applicable to the
developing countries such as Nigeria. In theory, the risks may not
be different, they may either increase or decrease or there may be
risks of which women in developing countries are completely
unaware. The danger of extrapolating developed country research
to developing countries e.g. Nigeria is illustrated by the failure to
substantiate an association of OCA use with deterioration in
vitamin metabolism among undernourished women, in contrast
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to such deterioration being described among women in the
developed world.

The situation sharpened my interest from then on to direct my
research on the metabolic effects of the OCA and on the health of
Nigerian women using them, as well as develop less expensive
and efficacious alternatives from Nigerian medicinal plants.
Hence, the following studies were embarked upon.

Contraceptive Studies 1:Animal Studies
The study of the oral contraceptive agents (OCA) in women of
child bearing age ofthe developed countries over two decades has
provided a vast array of data concerning their effects on the
nutritional status of the users.

To the contrary, in the developing countries such as Nigeria such
information is scanty to say the least. Hence, there was therefore
the need to establish similar data on Nigerian women considering
the gross nutrient deficiency of their staple foods and the
unequivocally drug interaction occurring in vivo in all users of
oral contraceptive agents. Succinctly, the challenge is to
communicate to Nigerian women on the contraindications of the
pills regarding the level of risk confronting the users in terms of
their vitamin requirement status through extrapolations from data
obtained in animal studies.

Rats were fed a Nigerian staple diet of rice with beef stew. The
food was found to be adequate for the requirements of the rats for
most nutrients with the exception of vitamin E and fibre that were
marginal (Magbagbeola, 1988; Magbagbeola et .al., 1991; 1992).

Combined type OCA was found to cause increase in weight gain
and the response was dose dependent. High doses of high dosage
oestrogen :- progestogen pill (Ovral) caused decreased weight
gain while lower doses caused rapid increase in weight
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gain. The reverse was observed with the low dosage type OCA
(Nordette ).

From the study of pure components (ethinylestradiol, an
oestrogen and norgestrel, a progestogen) application, it was
observed that both components contributed to weight gain but
norgestrel contributed more and that weight gain was both cyclic
and acyclic. Food consumption pattern was found to increase in
OCA treated rats as compared to control and the response was
also found to be dose dependent. Norgestrel at higher dose
promoted food consumption while oestrogen at higher
concentration reduced food consumption (Magbagbeola, 1988).

Plasma vitamin A, plasma retinol binding protein (PRBP) levels
were found to be higher in OCA treated rats compared to control
(Magbagbeola et al., 1991). The liver vitamin A mobilisation and
utilisation was observed to be markedly increased. This
observation is suggestive of the fact that under the influence of
OCA, the metabolic need for vitamin A is elevated. There was
also a decrease in liver vitamin A and cellular retinol binding
(CRBP) concentration.

Hyperlipidemia, increased plasma RBP levels and increased
conversion of p-carotene to vitamin A were suggested to be
responsible for the increase in plasma vitamin A levels of OCA
treated rats. The findings also suggested that OCA affect
mobilisation and redistribution of tissue vitamin A store mediated
by the carrier protein - RBP and that the elevated plasma RBP
was due to increased release of preformed RBP from the liver.

Clinical consequence for the raised plasma vitamin A was
suggested to be hypovitaminosis A, due to the rapid depletion of
liver vitamin A stores which may further be aggravated in OCA
users whose initial vitamin A stores may be low. The difference
in plasma levels of vitamin E between rats on OCA
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and controls are significantly lower or higher depending on the
length of feeding of the OCA (Table 8). Initial significant
lowering of plasma vitamin E levels was suggested to be due to
primary effect of OCA upon lipoprotein distribution which
reflected the redistribution of a-tocopherol.

Plate 1: My Humble self in the laboratory administering test agents
to rats and taking fluorimetric measurements
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Days 15 30 45 60
Ethinyl Norgestr Ethinyl Norgestre Ethinyl Norgestre Ethinyl Norgestrel
estradiol el estradiol I estradiol I estradiol *
(!:Ig/ml)* *

Baseline for 13.40 ± 0.40
all the
Groups
Control 15.56 ± 0.44 17.10±0.33 7.50 ± 0.48 7.92 ± 0.24
Pharmacolo 3.13 ± 19.67 ± 16.39 ± 18.12 ± 4.86 ± 8.74 ± 3.58 ± 13.51 ±
gical Dose 0.067 0.468** 0.736+ 0.324+ 0.265D 0.1W 0.19 0.19
(Ovrallevel)
Pharmacolo 8.12 18.93 ± 16.64 17.67 ± 7.04 ± 8.23 ± 3.09± 12.39±
gical Dose ±0.135 0.225** ±0.204+ 0.29]+ 0.213+ 0.343+ 0.088 0.186
(Nordette
Level)
Full Human 1.49 ± 3.48 ± 1.14 ± 22.14± 1.84 ± 11.49 ± 0.63 ± 29.34 ±
Dose (Ovral 0.083 0.153* 0.152* 0.413* 0.106* 0.398** 0.013 0.664
Level)
Full Human 5.42 ± 4.53 ± 6.43 ± 20.04 ± 5.05± 9.45 ± 2.32 ± 23.47 ±
Dose 0.251 0.154* 0.413 0.182m O.178D 0.265" 0.093 0.24
(Nordette
Level)

+ = N.S. All data are Mean values of Triplicate runs with Standard
Error of Mean.

* = P<O.OOl
o =P<O.Ol
** = P<O.05
DD = P<O.002
a= P<O.os

The data obtained in the study are also consistent with the view
that OCA induced an increased requirement for vitamin B6
although, the rats in large measure correct the relative
deficiency state naturally. Most of the effects of OCA on the
vitamin status of the rats were attributed to the oestrogenic
comp~nent of the OCA. On discontinuation of the pill therapy, a
declining trend was observed in the level of plasma vitamin A
(Table 9). The declining trend was faster for the rats treated
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with low dose OCA (Nordette) than those treated with high do c
OCA (Ovral) (Magbegbeola et al., 1997).

Hence, from our studies, we showed that lower dosage of 0 A
give reduced side effects and minor biochemical effects on
vitamins A, E, ~-carotene and B6. Also, when combination pill
are prescribed, the trend should be towards the use of lower dose
preparations to ensure the long term safety. Also, the low dose of
OCA enhances fertility after stoppage considering the number of
litters (8 litters) produced compared to controls (5 litters) also
average weight of pup was affected by the dose of the OCA (Table
10) (Magbagbeola et al. 1997). The return ofthe fertility was also
found to be dependent on the dosage of the OCA. The higher the
dose, the less possibility of full fertility returns of the rats
(Magbegbeola, 1997). Table 9

The fmdings from our study were made known to the Wyeth
Company Nigeria Ltd, (the sole distributor ofthe OCA in Nigeria,
who graciously supplied these OCAs free for the research). This
then resulted in the withdrawal of the high dose OCA (Ovral)
from the Nigerian market and from then on, only low dose types
ofOCA were seen in Nigerian market.

Mr. Vice Chancellor Sir, after the withdrawal of Ovral (the high
dose oral contraceptive) from Nigerian market by Wyeth
Company, the low dose oral contraceptives, the injcctables
(Depo-provera), implants and intra-uterine devices (copper T)
were also introduced into Nigerian market. Use of Depo-Provera,
prior to our next sets of studies has been controversial in the
United States for over 20 years. This contraceptive which hitherto
had been banned both in Great Britain and USA but still being
introduced into Nigeria in late 1990 and early 2000 prompted our
next research work.
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The efficacy of Depo-Provera (DMPA) had been established in
clinical trials in the 1960s and in 1973, FDAAdvisory Committee
in USA had recommended limited approval of the method but
approval was not granted. Having been approved earlier for non-
contraceptive purposes, DMPA was available and it's (off label)
use as a contraceptive was not uncommon despite its disapproval.
This seemed to occur most often among disenfranchised women,
low income women and Native American women receiving
services from Indian Health Service, institutionalised psychiatric
patients and mentally retarded women (ICPD, 1994).

The network and other feminist and progressive groups
interpreted this as targeting undesirable women at a time when
population control ideology was still prevalent. Data available at
that time demonstrated breast cancer in beagle dogs and
endometrial cancer in rhesus monkeys treated with Depo-
provera. It was during this controversial period that Nigerian
women started using Depo-provera and intra-uterine devices for
family planning.
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Table 10: Data showing Return of Fertility after OCA Therapy

OCA dose before
discontinuation

Days at which
conception
occurred after
discontinuation
afOCA

Weight of
dam during
pregnancy
(g)

Days of Numbers
gestation of Pups

Average
weight of
Pup (g)

Pharmacological dose
(P.D)
4xP.D
10 x P.D

B (2 died
at birth)
B
3 (2 died
at birth)
4
1
5

41 240 21 3.75

41
42

230
230

• 21
22

4.74
3.67

50 x P.D •
Full human dose
Control

39
38

22
21
21

250
220
260

3.90
5.50
5.B2

(

Our SLUUYmen was lU repllcale 1TI l~lgenan women wunm
Lagos metropolis, the metabolic effects of these contraceptives
which we have noticed using animal model subsisting on one
of our selected staple food (rice and meat stew). In our first
preliminary study, 34 healthy volunteers took part in the study.
Seven were on low dose combined oral contraceptive, 16 were
injectable (Depo Pro vera) users, 10 were on intrauterine device
(lUD, Copper T) and one woman was not using any device.
The effects of these contraceptive agents on their lipid status
were investigated.

Mr. Vice Chancellor Sir, the increase in serum lipids
associated with the use of hormonal contraceptive is of a major
concern since it may lead to cardiovascular disease. For
example, oral contraceptives induced marked increased plasma
triglyceride concentration in some cases up to two folds. The
estrogenic component of the pill appears to stimulate the
triglycerides synthesis without affecting the rate of removal of
the lipid from serum. The very low density lipoprotein (VLDL)
transporting triglycerides also increased with contraceptive
treatment.

In this preliminary study, blood samples of the subjects were
.,., I ""rI 101' Iinids The result obtained showed significant
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decrease in the serum triglycerides and free cholesterol levels
in both OCA and Depo-Provera users when compared to
controls - IUD users. The serum total cholesterol was
significantly higher in OCA users than in the IUD and Depo-
Provera users. The IUD and DCA users had similar HDL level
while the Depo-Provera users had lower serum HDL level than
the IUD and OCA users (Table11 ) (Magbagbeola et al., 1997).

Long time use of OCA up to 48 months depressed serum
triglycerides and free cholesterol but elevated total cholesterol
compared to IUD users. Long time use of Depo-Provera up to
48 months depressed serum triglyceride and elevated free
cholesterol and HDL levels. When short-term use, up to 12
months of Depo-Provera was compared to the use of IUD only
HDL and free cholesterol levels were depressed and
triglyceride increased (Table 12).

Table 11: Effect of Oral Contraceptives and Injectables (Depo-provera) on
Serum Lipids Levels 1,2

Subject Triglyceride
(mg/100ml)

Totallipids Total
(mg/100ml) cholesterol

(mg/100ml)

Free
cholesterol
(mg/100ml)

High
density
lipoprotein
(mg/100ml)

Oral 61.96 ± 669.02 ± 315.20 ± 51.20 ±
contraceptive 3.24a 13.73 8.60b 2.1Sc
Injectable 62.64 ± 6.57 630.40 ± 290.17 ± 62.60 ±
users 15,92 6,19 a 2,20b

IUD users 70,90 ± 646.9 ± 288.45 ± 77.00 ±
(control) 5,93b 11,57 4,94 a 2,69 a

120.00 ±
S.OOa
114,00 ±
1.72b

123.69 ±
2.64a

1 - Each value is the Mean ± SEM of three determinations
2 - Values carrying different superscripts in each column are significantly different

(p< 0.005)
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Table 12: Effect of Short- Term and Long- Term use of OCA and
Injectable on Serum Lipids 1,2

Short- Long- Term Short- Long- Term Control
Term (13-48 Term (13-48 (mg/100ml)
(3-12 months) (3-12 months) ,

months) n=7 months) n=10
n=O n=6 (mg/100ml)

(mg/100ml)
OCA INJECTABLES

Triglyceride 61.96 ±
3.24d
669.02 ±
13.73
315.20 ±
8.60a

51.20 ±
2.15d
120.00 ±
5.00b

78.04 ± 54.40 ± 70.90 ± 5.93c

8.14a 5.00b

633.28 ± 629.05 ± 646.91 ± 11.57
13.12 8.95
296.60 ± 287.30 ± 288.45 ± 4.94b

5.29 ab 6.83 b

46.76 ± 69.38 ± 77.00 ± 2.69c
,1.86 a 2.26 b

95.5 ± 2.50 118.60 ± 123.69 2.64 b
5.88b

Totallipids

Total
cholesterol
Free
cholesterol
High density
lipoprotein,
lipoprotein

1 - Each value is the Mean ± SEM of three determinations
2 - Values carrying different superscripts horizontally are

significantly
3 different

(p< 0.005).

The fact that most marked changes occurred in the beginning
of the injectable treatment suggested an adaptation with time.
This study shows that Nigerian women who are using
hormonal contraceptive such as combined oral contraceptive
may be prone to the risk of coronary artery disease as a result
of the high level of cholesterol in their blood. A more robust
investigation was then carried out by Dr Samuel as a Ph.D.
project after these preliminary results. The effects of these
contraceptive agents on lipid profile, glucose, iron, copper and
their carrier proteins, vitamin E and also the rate of return of
fertility after the withdrawal of .the, contraceptives were"
determined in Nigerian women. .

The study was conducted using the family planning clinics of
Lagos University Teaching Hospital Idi-Araba; General
Hospital Lagos; Lagos State Family Planning Clinics in
Oshodi; Isolo Local Government Area, 1s010; Regina Mundi
Catholic Church Clinic, Mushin and the Planned Parenthood
Federation of Nigeria, Palmgrove Lagos.

A total of 400 healthy women were recruited after ethical
approval was gotten from Lagos State Ministry of Health and
Planned Parenthood Federation of Nigeria for the research.
Fifty (50) of them were hormonal implant (Norplant) users,
100 intrauterine device (Copper T) users, 100 injectable
(Depo-Provera) users, 100 oral contraceptive users and 50
were non-users of any contraceptive as controls. Their age
ranged from 15-49 years (Table 13). Their educational profile
and numbers of children are as shown in Tables 14 and 15. In
this multicenter study, the possible metabolic effects of the
different contraceptive agents were investigated. The subjects
had their blood glucose, lipid profiles, iron and copper and
their carrier proteins and vitamin E determined at the
beginning of the research and thereafter every 6 months.

Table 13: Age distribution from the questionnaire of control women
and those on different Contraceptive agents
Conuacepu ve' 19- 23- 29-

22yrs 28yrs 33yrs
34-
38yrs

39-
43yrs

44-
49yrs

Control (50)
Norplant (50)
Copper T (100)
Injectable (100)
Oral

3 10 13
2 5 7
1 13 39
1 6 28
15 33 31

12
21
36
40
17

8
16
6
21
3

4

5
4
1

contracepti ve
(lOO)
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effects on serum iron, copper, and their carrier proteins and
vitamin E followed by the norplant and then the injectables and
IUD have the least effect.

After the stoppage of the contraceptives by some of the
subjects, at six months, only 12.5% of the wo~en had started
menstruating amongst the injectables users. While for norplant
users, it was 37.5%. This increased to 37.5% and 75% for
injectable users and norplant users respectively at 12 months.
At the same time none of the injectable users got pregnant after
6 months of withdrawal but 25% got pregnant after 12 months
while for norplant users at the end of 6 months only 10% of the
women got pregnant. This increased to 62.5% after 12 months.

Table 14: The education profile from the 'questionnaire of control
women and women on different contraceptive agents

No formal
education

Contraceptive Primary Secondary/ Post-
Modern secondary
school

Control (50)
Norplant (50)
Copper T (100)
Injectable (100)
Oral contraceptive
(lOO)

25
28
48
44
54

7
5
10
15
8

8
10
18
12
6

10
7
24
29
32

Table 15: Number of children "bornj
, by the control and contraceptive

users

Table 16: Lipid profile concentration for control and contraceptive
users

Contracepti ve No of children (percentage)
None 1 2 3 4 5 6 7 8 9

Control (50) 20.1 6.7 13.3 23.3 23.3 13.3
Norplant (50) 2 28 26 24 16 2 2
Copper T 2 10 18 18 32 8 9 3
(lOO)
Injectable 2 9 25 26 28 5 2 2
(lOO)
Oral 18 28 28 10 9 5 2
contracepti ve
(100)

Time
interval

Parameter ' (months) Control" Norplant b Copper T c

Contraceptives
Injectables d Oral

contraceptives •
168.4 ± 2.3
178.0 ± 2.0
185.2 ± 2.0
120.7 ± 2.2
119.1 ± 2.1
126.4 ± 1.75

170.6 ± 2.2
181.8 ± 1.0
193.4 ± 1.8
93.4 ± 2.3
124.5±1.8
135.75 ± 1.8

183.1 ±2.9
186.4 ± 2.1
189.9 ± 2.6
126.3 ± 3.2
124.4 ± 2.0
123.5 ± 4.4

167.6 ± 2.4 187.46 ± 2.4
200.4 ± 2.1
211.8 ±2.6

104.0 ± 1.0 114.0 ±2.0
135.2 ± 2.1
146.74 ±
2.44

115.0 ± 3.2 173.6 ± 2.3
180.0 ± 1.8
lB4.6±1.9

40.6 ± 3.2 38.7 ± 1.7
29.2 ± 0.95
28.2 ± 0.91

o
6
12
o6 .
12

Cholesterol
mgldl

LDL-C mgldl

72.2 ± 3.3
167.2 ± 2.2
178.6 ± 2.3
33.3 ± 0.9
25.5 ± 0.7
23.1 ± 0.3

170.5 ± 2.0
160.0±3.1
178.25 ± 1.2
43.1 ± 1.4
25.3 ± 0.7
22.0 ± 0.7

85.0 ± 3.4
94.5 ± 3.0
107.7 ± 3.7
39.8 ± 1.4
43.1 ± 1.2
44.9 ± 3.0

Triglyceride 0
mgldl 6

12
HDL-C mg/dl 0

6
12

From this study, it was found that hormonal contraceptive use
was associated with an elevated cholesterol, LDL-Cholesterol
and triglycerides levels (Table 16).

Index; Mean ± SEM
n =a, b=50 women
n = c, d and e =100 women

As each of these factors may promote diverse cardiovascular
outcomes, it is possible that these contraceptives agents could
present a risk to Nigerian women. Hormonal contraceptives
(norplant, OCA and injectables) increased the serum level of
iron, copper and their carrier proteins in the users whereas the
levels decreased in non-hormonal contraceptive users (Copper
T) (Table 17). The norplant has the greatest effects on the lipid
profile of the users, followed by injectibles and then oral
contraceptives. Whereas the oral contraceptive has greatest
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Table 17: Iron, Copper and their carrier proteins concentration for
contrace~tive users and control

Parameter Time Control •
interval

(months)

Contraceptives

Norptant' CopperT< tnjectables d Oral contraceptives •

Iron IJr;JdI 0 108% 31.4 84.8 %3.5 106.4 %2.8 87.8 %2.6 81.9 % 2.5
6 129.6:1: 3.5 80.4:1: 1.62 128.0:1: 2.5 155.6 :I: 2.5
12 134.9:1: U 71.5:1: 1.64 134.8 :I: 2.6 176.8 :I: 1.1

Copper IJr;Jdl 0 122.0 * 4.0 96.0 % 1.8 108.9 %2.0 100.7 %-1.6 96.0 % 1.4
6 107.0:1: 2.2 96.2 :I: 1.3 108.0:1: 1.9 126.3 :I: 1.6
12 110.2:1: 2.2 93.5:1: 1.2 111.4:1: 2.0 138.9 :I: 1.9

Ceruloplasm 0 45.0 % 1.6 35.0:1: 1.3 47.0 :I: 1.5 34.9:1: 1.9 33.9 :I: 1.3
mr;Jd1 6 45.0:1: 1.1 28.9 :I: 0.9 38.2:1: 2.0 44.3 :I: 1.2

12 50.3:1: 1.0 25.0 :I: 4.4 40.2 :1:2.0 SO.6 :I: 1.3
Fentln m\¥dl 0 21.9 t 16.1 60.9:1: 1.5 92.0:1: 2.2 62.0:1: 1.8 79.2 :I: 1.9

6 118.0:1: 1.9 70.4 :I: 1.8 108.62:1: 2.1 120.6 :I: 1.6
12 120.0:1: 2.6 62.0:1: 1.0 116.0:1: 2.4 142.4 :I: 2.2

Index; Mean ± SEM
n = a, b = 50 women
n = c, d and e =100 women

It was concluded from this study that Nigerian women within
Lagos metropolis using contraceptives have associated increase
in markers for cardiovascular risk manifested by increased
lipid profile and glucose and for those who still want to have
more children; the rate of return to fertility is delayed
especially for injectable users (Samuel, 2009).
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MODULE 3

PRODUCTION OF CONTRACEPTIVE AGENTS
(ANTIFERTILITY AGENTS) - FROM NIGERIAN
MEDICINAL PLANTS

A. FEMALE CONTRACEPTIVE
Mr. Vice Chancellor Sir, plants in addition to providing the
animal kingdom with food, fuel and shelter also synthesize a
large variety of chemical substances. These substances include
basic/primary metabolites as well as secondary metabolites
which includes phenolic compounds such as alkaloids,
glycosides, terpenoids, sterols etc. Of great significance is the
fact that many of the secondary metabolites have prominent
effects on the animal systems while others possess important
therapeutic properties which can and have been used in the

. treatment and cure of human and other animal diseases since
time immemorial.

Medicinal plant by definition is any plant which in one or more
of its organs, contain substances that can be used for
therapeutic purposes or which are precursors for the synthesis
of useful drugs (Sofowora, 1986). The first plant constituents
capable of replacing estrone in hormone deficiency found to be
chemically identical with the animal hormone were reported as
early as' 1933, but it was not until 50 years later that further
investigations were carried out. Other plant substances
although not chemically identical with hormones were
subsequently found to be able to replace the biological
functions of the hormones (Shutt, 1976) of the plants listed for
fertility regulation by Farnsworth et al (l975b). Some are
found in West Africa including Nigeria. They are said to
contain estrone and estriol and include the date palm (Phoenix
dacytylijera), the oil palm (Elais guineesisi, rice iOryta
sativa), wheat (Triticum aestivum L.), vegetable beans
(Phaseolus vulgaris L.).

39



Family planning is desirable for good reproductive health
(Fathala, 1993). Many couples in the developing world
including Nigeria want to control their fertility because of the
economic crunch but they are handicapped by socio-economic
and environmental factors in Nigeria. For example not many
couples can afford the orthodox oral contraceptives. They
therefore abstain from having sex or they use local birth
control preparations or herbal contraceptives from traditional
"doctors", The efficacy and safety of such herbal
contraceptives in most cases have not been established or yet to
be ascertained. One of such herbal contraceptive is Musanga
cecropioides bud shealth.

There is claim that the stipular bud sheath of Musanga
cecropioides contains substances that impede pregnancy.
Based on this claim, our laboratory designed a research to
investigate the scientific basis of the claim. A preliminary
study was set up with the following objectives.
1. To carry out the phytochemical screening of the plant.
2. To extract, isolate, identify and characterize any

contraceptive agent(s) present in the stipular bud
sheath of the plant.

3. To investigate the contraceptive efficacy of the solvent
extracts of the bud sheath using rat as model.

4. To determine the effect of the extracts on the
contractility of the rat uterus- and to determine if it has
abortifacient properties.

5. To determine the biochemical effects of the plant in
comparison with a synthetic oral contraceptive in
animal model (rats) (Magbagbeola et al. 1997).

Musanga cecropioides (Agbawo), a rapidly growing plant of
the Cecropiaceae family and ubiquitous to the tropical,
deciduous forest of West Africa forms the core of some local
herbal anti-fertility agents .. Different parts of the plant have
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been credited with diverse medicinal attributes. The leaf'
extract is used to induce labour due to its oxytocic effect and as
vaginal douche for dysmenorrhoea. The traditional herbal
practitioners have also credited the plant with contraceptive
property.
1)· The phytochemical screening of the plant in our
laboratory indicated the absence of saponins, alkaloids,
tannins, phlobatanins, anthraquinones in the sample of the bud
sheath but was positive for sterols. The petroleum ether extract
fraction of the liquid-liquid partitioning chromatography had
the highest percentage yield (Table 1~).

Table 18: Percentage Yield and Physical Appearance of the
Extracts from the Stipular Bud sheath of Musanga
cecropioides
Extract % Yield Physical Appearance
Aqueous Extract
Ethanolic Extract
Musanga Acid
Hydrolysate
Chloroform Extract
Mere Extract of Acid
Hydrolysed sample

15.0
10.31
0.034

Oily
Brownish
Brownish, Oily

43.5 Brownish

Extract from Lipid:
Lipid Fractionation
Petroleum ether
fraction

15 Greenish

Chloroform Fraction
Butanol Fraction
Aqueous Fraction

10
6.25
7.5

Light green
Light grey
Grey

This means that the best solvent for extraction for the steroidal
constituents for the bud sheath in petroleum ether. The aqueous
extract CMAE), ethanolic extract (MEE) , chloroform fraction
and petroleum fraction showed a similar thin layer
chromatography patterns. Six sterols were identified. Two of
the sterols were closely related and were confirmed to be ~-
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itosterol and stigmasterol. Sitosterol and stigmasterol are
phytosterols which possess immense contraceptive potency by
having anti-estrogenic properties (Oliver, 1986).

(J)Effect of M. cecropioides extracts on oestrus cycle
For this study each rat was subjected to vaginal smearing
betweens.ooam and 1O.00am daily for 14 days to establish its
oestrus cycle and pattern. Eighty animals with regular 4 day
oestrus cycles were selected and randomly allocated into 16
groups of 5 rats per group such that the difference in average
body weight between groups was about 5g. Synthetic drug,
Neogynon-EDFe (a combined oral contraceptive), water
extract (MCW) of Mllsanga cercopioides, and its ethanolic
extract (MCE) or vehicle were administered orally.

The vaginal smear pattern of control female rats showed
regular 4 day cycling throughout the 27 days of study. On the
other hand, the various doses of aqueous extract, ethanolic
extract and low dose combined oral contraceptive - Neogynon-
EDFe (used in comparison) given to the rats disrupted the
normal oestrus cycle. 48mglkg body weight produced irregular
cycling and non- formation of the cornified epithelia stage of
normal cycle for the most part of the study. The smear pattern
for the Neogynon-EDFe showed a predominance of the
leucocyte stage normally associated with pregnancy even
though the rats were not pregnant. The acetylated ethanolic
extract extended the duration of the oestrus cycle from the
normal 4 days cycle to 5-6 day cycle. The vaginal epithelial
cells were even relatively smaller in size compared to those of
the control group. The aqueous and ethanolic extracts also
elicited significantly lowered oestrogen, progesterone ratio in
test rats which probably accounted in part for the abnormal
cyclic patterns observed in the vaginal smears.
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(11)Weight Changes
There was no significant difference in the average weekly
weight gain between the control rats and rats given varied
doses of ethanolic extract. A significant (p<0.05) higher weight
gain was observed for the rats treated with Neogynon-EDFe
compared to the control, while rats on aqueous extract had
higher weight gain compared to the control but less than rats
on Neogyman-EDFe.

(Ill) Antifertility effects
The antifertility effects of the extracts of M. cecropioides bud
sheath after 27days of oral administration coupled with
exposure of female rats to males from day 8-12 are shown in
(Tables 19 and 20).
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The aqueous extract elicited dose dependent anti-implantation
and probably abortifacient effects on pregnant rats. There was
a significant (p<O.OS) decrease in the number of implantation
sites at a dose of 48.84mglkg body weight (5.0 ±O.20)
compared to control (9.0 ±0.45) with no implantation
observed. Uterine weights were also significantly (p-dl.Gl)
lower for rats given varied doses of the aqueous extract than
for those of Neogynon-EDFe and control groups. Pregnancy
was completely stopped by both the Neogynon-EDFe and
higher doses of the aqueous extract (Table 20). Maximum
antifertility effect was exhibited by -lOmglkg weight doses of
ethanolic extract (Table 20). The level prevented pregnancy
since no.ioetuses were observed at that level.

(IV). Effect on the contractiEty of the rat uterus
In this study, the effect of the various forms of the extracts of
stipular flower bud sheath of M. cecropiodes on isolated
uterine ring segments was demonstrated. Neither the aqueous
extract nor the ethanolic and chloroform extracts that were
reconstituted in water had any significant effect on the uterus
but the ethanolic and chloroform extracts that were
reconstituted in ethanol significantly reduced agonist induced
contraction. However, the ethanol solution (vehicle) had no
significant effect on the contractile response of the uterine
nngs.

It is interesting to observe that only the ethanol extract of the
stipular bud sheath reconstituted in ethanol had effect on the
contractility of the uterus. This was in line with method used
by the traditional medical practitioners 'V -ho normally soak this
plant part in concentrated alcohol (45% alcohol) for some days
before dispensing it to their pati nts. 'I'll caking could result
in reaction between the alcohol and the acuve component(s)
which might become most pot nt nly lit r it has been
digested, absorbed and rnctubolis d In th intestinal wall and
the liver (metabolic activation) during tl III d "hepatic
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first pass". This first hepatic effect determines the plasma
steroid level (bioavailability) and pharmacological impact of
contraceptive steroids (Kubbs and Gullieband, 1993).

The ability of the ethanolic extract of the bud sheath of
Musanga cecropioides to reduce contractility of the uterine
ring may explain its antifertility effects earlier reported
(Magbagbeola et al., 1997). This may reduce sperm motility, a
condition required if fertilisation is to take place even when
mating has been established (Odesanmi et al., 1999). In-vivo
administration of the extract may cause the uterus to become
flaccid, making it difficult for the fertilised ovum to be
implanted, Moreover, a flaccid uterus may also cause the arrest
of proliferative process in the uterus, thus making it difficult
for already implanted embryo to develop.

(V) A test for contraceptive potency of Musanga
cecropioides in rats
Contraceptive efficacy
Implantation and Abortifacient studies:-
The general pattern of precoital action of the aqueous and
ethanolic extracts was an initial corrective tendency on day 1-2
of administration which produced more conspicuous cells in
the vagina smears, in the regular cycles and an enhanced
regularising effect in the irregular cycles. This agrees with
normal estrogenic effects of known oral contraceptive agents
(Lawrence, 1973; Guy ton, 1986). After the second day, almost
all the cells in their vaginal smear were cornified. The
ethanolic extract and aqueous extracts prevented pregnancy in
the mated female rats when administered orally at a daily dose
of 250mglkg, 150mglkg and 75mglkg body weight for 6 days
precoital and 1-5 days postcoital.

Examination of the abortifacient properties showed that 1-5
day post-coital administration of 150mglkg body weight and
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250mglkg body weight doses of aqueous extract completely
terminated pregnancy in the rats while it still retained all the
implantation sites in the uterus (Table 21 and Table 22 )
(Magbagbeola et al., 1997).

;.~-.:~.;~ '1'1~t~i'".' rO$tc~ltal C~nltllcep;lytefficacy of the tXtuc~ (MAc and MEE) in adult female rats.

Treatment Dose Implanwio~:' Average
mgllc; TOlJIlIPregn:ant No. of pups.

Ral.
I, Control

(Vehicle, days
615 10I·~)

1 Ethanolic extnIct
l~.1Prc«li~~1 zo 3/0days 1·(;

d~>'s1-\6' 7j() 3/0
d~ys 1·6 \j() 31'0

.la :-t6 i~ :w
dml0t3 7S 310

daysH6 75 31'0

(b) Post Coital
'250 3A1dml·5
ISO 3itl
75 310,

), Al\uro~> [Atr~1
(J) Precoilal

7j() 310,1.')'5 1·6
d~)'s'·16 2SO 3/IJ

d~)'$I.(1 ISO )IQ

1·16 ISO lIO

da~~H6 15 310
1-16 75 3IQ

(b) Post Coital
7j() 3,4)dlYS \·5
1:;0 ~
7~ ~

/
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Table 22: Abortifacient eff.cl or the Mu.oanga Aquoous "';d Ethanoli. Elctrac\S in the pregnant rats.

TrtIIllnalt Dose Impk .•.. Fetal Average Mean Mean Ratio. m&Ikg tation Resorp- No of Uvcr Uterine of Uterine
Sitcs tion Pups Weight(&) Weight(&) .' to Liver

I. C-OI 10 11.7 2.$ 0.21
1 EIhomoIlC Eldnct

dll)'1 of .,.mtion
1-$ 2SO Total

12·16 2:l\) Total .
1&.21) 2Xl 11 8.1 lJ 0.43
I·~ HO Total

12·16 UO ~ TOIIlI
11-20 UO 9 1.0 3.7 0.l3

1- S " 1o.at
12-16 73 I' I'IIItIftI 2 ~ 3.30 0.51
11·20 75 11 .cl.) 3.0 O.SO

1 Aquocous ixu.ct
l.j 2:l\) Total
u- ICI ~ rlllal
'8·20 ~ 11 '9.0 JEt . 0.41
I·, 1$0 Total

u- 16 1$0 l TouI
11·20 I~ 10 7/; 5j 0.70 .
I·' 75 10 TIlIa! US 6JI 0.82

12- 10 75 l':!!i!!I H l~JO 6.3 0.76
11·20 15 10 &.10 "6.0' 0.74

fl TM I'lgu;on Jou,nol. of M~ctJJ /la«rdl1997; I (36:-1): -1-1."

1'nhlt• :J:1 Serum ,onccntra!iOrt~ oftoral choJcslOJrol tcl I ccfld~ , . . ."
~U",lg1 cecropioidiJ stipular bud m-A.. .•., rd • CB Y . c, lornlllplU, prerem, gh1cose and Uttl in ftl$on (thanoli<: extractor

_" ••• 0 cue S)nlhctic <>CA) and control rats. .
Dox or 'Total chnlt:.t;ta-ol1
etha"ol,,' (mf,lIOOmI)
c:~tUIC[

ToW lipid."
mgllOOml

Protein'
mgllllOmJ

Glucose'
mglml

Urea'
mg/ml

(mglkg hody
"'c:i~~t)

7S ~a.1 ~. 0.50 22.S ± 0.007IlO ~O.O ! 0.10 17.J
101.1:t 0.10 020 ± 0001 11H± 5.0 0.10

150 ~ 0,01 760 t 0 0.116! 0 16l.0! 10.l4),0! O.1S lO.75 ! 0.0 0.001".22 ± O.OS 0.17$ : 0.001 115.0: 1.0 0.04$F.U __,- Sl.0.,! O.S 26.1 t 0 116.10: 0aOldttle 0.17 ± 0 1I0.S: O.S O.OSS
No P:~t.rttl
(conllol) 41·0! 0 9.S t 0 1i.0! 0 0.16S ± 0.001 400.0 :10,0 O.OJI

I. MCll1 of Iriplitate ,...dings ± std error oftha mean.
2. Mc"nor dLlpllcatc ,..IIdJngJ.
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The ethanolic extract administered at 250mg/kg body weight
for two days to the pregnant rats on the is" day of gestation
seemed to induce labour as the test rats gave birth to an
average of eleven healthy litters. The administration of the
extract was continued on these dams while the healthy male
was introduced on the day of parturition. Precoital
contraceptive effect was observed since these dams failed to
conceive at the appropriate time and for the remaining ten days
of the .experiment, knowing full well that rat's exhibit
postpartum estrous cycle, just immediately after parturition
(Mbe and Woodnot, 1968).

Also, dosing of this same extract at 150 mg/kg bod)' weight
resulted in nine litters on parturition after the 3r day of
administration of the extract starting from the 18thday of
gestation. The reduced number of litters indicated partial
abortion or resorption of the foetuses. 75 mg/kg body weight
dosage of the same extract resulted in 2 litters at parturition
when administered for 5 days starting from the iz" day of
gestation (Table 22). These results showed a time dependent
abortifacient effect of this extract. All the facts available from
our study indicated that there is no significant difference in
contraceptive efficacy between the two upper doses (150
mg/kg and 250 mg/kg bodyweight of the rats). It can therefore
be inferred that the contraceptive dose is a value which is same
or near the 150 mg/kg body weight (Magbagbeola et al., 1997).

Rats of the control group had a mean uterine weight of 2.5g,
closed vagina and absence of cornified cells in the vaginal
smears. While aqueous and ethanolic extracts at 150mglkg and
250mg/kg body weight of the rats induced significant increase
in uterine weight when compared with the control p<0.025, but
decrease in ·liver weight. At 75mg/kg, body weight of aqueous
extracts the uterine weight was significantly increased
(p<O.OO1) compared with the control. The blood of those rats
on the extract and low dose oral contraceptive Nordette was
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observed to be dar~er than that of the control rats (not on any
extract or OCA) with the blood of rats on nordette being the
da~kest. As found in previous studies (Ambrus et al., 1969;
MInk et al., 1972), the darkish tint may be fibrin polymers and
clotting factors formed as a result of the tendency towards
hyper-coagulability due to oral contraceptive intake.

Table 23 showed the serum levels of parameters studied. It can
be seen that the total cholesterol triglyceride, total lipid,
glucose and protein contents of the serum increased for the 10
days of ~ral contraceptive feeding. The dose of 150mglkglkg
body weight of M.cercropioides produced the least effect on
the ypia status of the rat, it could be considered as being the
desirable dose. It is worth mentioning that throughout the
course of the experiment, the rats on nordette (the orthodox,
low dose oral contraceptive) showed a very sharp or
pronounced increase in the levels of all the metabolic
parameters analysed in the serum compared with those of M.
cecropioides (Table 23). The M. cecropioides will therefore be
preferred as a contraceptive due to its production of lesser
changes in the nutrients.

It can also be concluded that the contraceptive effect of the
extracts of M.cecropiodes manifested at both levels of
ovulation and gestation in female rats and this action is dose
dependent with all extracts and in all the experimental rats. It is
also i~plied from all the results of our study that aqueous,
ethanohc, petroleum ether and acetylated ethanolic extracts of
Musanga cecropioides bud sheath contained substances that
were anti-oestrus cycles, ovulation, implantation and
pr~gnancy (Magbagbeola et al., i997; Odesanmi et al., 2000).
This ~u&gest.s a mimicking of the state of pseudo-pregnancy
associated with contraceptive drugs.

The effect of the potent, extracted materials was similar to that
of commercial combined oral low dose contraceptives. The

50

commercial drugs exert its effect by inhibiting gonadotropins
production 'in the ovary: Although, the potent materials i~ our
plant have not been fully characterised, f~om our resu~ts .It can
be inferred that the action on the ovary IS probably similar to
that of the commercial drug. From our results, there is
therefore scientific evidence that the stipular bud sheath of
Musanga cecropioides contains substances which impede
pregnancy with little or no metabolic effects in animal model
(rats) and can therefore be a safe, efficacious, and affordabl.e
source of contraceptive for our Nigerian women. Work IS
however in progress to characterise the active components of
this plant which will eventually lead us into patenting our
product.

.
B. MALE CONTRACEPTIVE
Male contracepti ves are methods of preventing pregnancy that
primarily involve male physiology. .
In the past 50 years, there have been few changes In male
contraception compared to the range of options available to
women. The contraceptive methods available to men are
mainly: .
1. Condoms - a barrier form of contraception that stops

sperm reaching and fertilising an egg.
2. Vasectomy - a minor surgical procedure that stops

sperm being ejaculated from the penis during sex (it is
usually permanent).

Some men use the withdrawal method to try to prevent
pregnancy. However, this is not a recommended m~thod of
contraception as sperm can be released from the penis before
ejaculation. There are many ongoing research projects into
different methods of male contraception. Researchers are
optimistic that a safe, acceptable, effective and reversi~le
method of male contraception will eventually become a reality,
although, this is still some years away.
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There are tW? main areas of research into male contraception:
a) Hormonal contraception where synthetic (man-made)

hormones are used to temporarily stop the development
of healthy sperm.

b) Non-hormonal methods - where other techniques are
used to prevent healthy sperm from entering a woman
vagina.

(I) Hormonal Contraception
In fertile men, new sperm cells are constantly created in the
testicles. This process is triggered by the hormone
testosterone. The goal of hormonal contraception research is to
find a way of temporarily blocking the effects of testosterone
so that testicles will stop producing healthy sperm cells.
However, this needs to be achieved without lowering
testosterone levels to such an extent that it triggers side effects,
such as a loss of sexual desire.

.
Synthetic Testosterone and other Steroid Combinations
This involves giving men a synthetic version of testosterone,
together' with a hormone called progestogen, a synthetic
version of a female sex hormone often found in female
hormonal contraceptives such as the progestogen only pill.
This approach stops the testes from producing testosterone
which, in most cases, prevents normal sperm production.
However, at the same time, it keeps the amount of testosterone
in the blood normal, preventing side effects. This is a very
effective approach, but some men still carry on producing
enough sperm to cause a pregnancy. The reason why this
happens is unknown but it may be that some men carry on
producing enough testosterone to continue to stimulate some
sperm production.

)

Research is now focusing on different combinations of
synthetic testosterone and progestogens. Several trials in
different countries are looking at the effectiveness and long
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term safety of hormonal contraceptives for men, including
some phase III trials. Phase In trials are the last clinical trials
carried out before a medicine is given a marketing license. An
important disadvantage of using synthetic testosterone is that
sperm production is suppressed at different rates in men of
different ethnic origins. These differences may be due to
genetic, dietary or environmental factors, but the exact reasons
are unknown. Understanding the reasons may lead to new
ways of providing effective contraception for all men of
diverse ethnic backgrounds.

(11) Non-Hormonal Contraception
Many of the non-hormonal methods of contraception currently
being studied involve the Iigation or tying of the vas deferens.
The vas deferens is the tube that sperm passes through on their
way to the penis. This tube is cut during a vasectomy.

\,
"

(Ill) Traditional Methods
One of the major traditional methods of contraception is the
withdrawal method which has a failure rate of about 4% per
year if used correctly at every act of intercourse. Hemp
(Cannabis saliva) seeds and Rue tRuia graveoleus) have been
reported in De Material Medical, (a text widely used in the
medieva! times) were found to possess contraceptive
properties. 20mg of the 80% ethanol extract of these herbs
were found to reduce sperm count by more than half. The
herbs as well as Gossypium herbaceumplant (Malvaceae) were
reportedly used for male contraception. However, the
compound isolated from gossypium as well as other herbs such
as cotton seeds and okro (gossypol) has been abandoned for
contraceptive use because it was found to cause permanent
infertility by decreasing sperm production in ten to twenty
percent of users. Gossypol has been found to have
contraceptive possibilities as a sperm enzyme inhibitor of
vaginal contraception as shown in vitro (Williams, 1990). The
goal of research in this area is to develop a male oral
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contraceptive that can be taken in pill form by mouth, similar
to the existing oral contraceptive pill for women.

Mr. Vice Chancellor Sir, cotton seed oil is a major product of
cotton plant (Gossyplum spp), it contains about 30% soluble
gossypol which is toxic and stable to heat. Its toxicity seems to
have little effect on cattle and other ruminants but may cause
death of monogastrics like rabbits, rats, guinea pigs swine as
well as human. Gossypol of cotton has been tested in China as
a potential birth control agent. The adverse effects of the
chemical however, have so far outweighed its potential
medicinal value and its use as a contraceptive agent for male is
in doubt because of the toxic effects. The effects of gossypol
were first noticed in a survey in. which cooking crude cotton
seed oil led to infertility especially in men. The semen of men
given polyphenolic pigment extracted from cotton seed oil
showed a decrease in percentage of motile spermatozoa, an
increase in malformed spermatozoa and a gradual drop in
sperm count until azoospermia was achieved. When treatment
was discontinued, morphology of spermatozoa gradually
recovered.

following in Nigeria males using animal model (male rats)
(because we could not use humans for the research due to
ethical and cultural reasons) .
1. Organoleptic properties conferred upon food by Sunola

cotton seed oil i.e. the effect it has on flavour of food and
its acceptance in comparison with two other commonly
consumed oils (Corn oil and Kings vegetable oil)
available also in the Nigerian market.

2. The effect of the oil on serum protein, glucose and lipid
levels of the rats.

3. The possible effects of the oil on male rat fertility,
namely sperm count, sperm morphology, energy source
and testicular acid phosphatase activity.

.
Good nutrition plays a helpful role in the continuous
production of sperm cells. However, absolute caution must be
exercised in human day to day dietary intake. It is surprising
to have any insinuations on notions of induction or sustenance
of infertility or sub-fertility as the case may be by food
products, such as cotton seed oil that is presumably refined and
which has been guaranteed through advertisements to ensure a
long healthy life.

Male Sprague Dawley rats were divided into five groups of
four rats each and were fed respectively with diet containing
healed cotton seed oil (HSCD group A) cold cotton seed oil
(CSCD group B), Kings vegetable oil (KCD group C), corn oil
(CCD group D) and control rats fed with laboratory chow
(Group 0) for twenty eight days (Table 24). At the end of the
feeding period after an overnight fast, sera and organs were
collected and analysed. Sperm count and sperm morphology
were also monitored as well as testicular acid phosphatase
activity determined.
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Our results showed that, compared to control animals; all the
rats had higher and more consistent growth rate except group A
rats that had lower growth but better consistency. Water intake
rate was proportional to feed intake rate except in group D that
appeared to have compensated for low feed intake rate with a
higher water intake rate. The weights of all the organs in all
the experimental rats did not differ significantly from the
control and baseline values of the rats. Serum protein and
glucose concentrations of all the experimental rats increased
significantly (p<0.05) compared to control and baseline values.
Groups A and C had significantly lowered serum triglyceride
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Mr. Vice Chancellor Sir, when Sunola cotton seed oil was
introduced into Nigeria and with its popularity, we felt we owe
the society as biochemists an obligation to carry out a study to
corroborate its safety in Nigerian populace especially the
males. This study was therefore targeted at establishing the



levels than the control rats but did not differ significantly from
that of baseline values. Group Band D rats' serum triglyceride
levels indicated hyperglyceridaemia (Table 25) (Magbagbeola
et al., 2000).

Serum total cholesterol levels were significantly higher
(p<0.05) in. groups A (HSCD), B (CSCD) and D (CCD) rats
than in control and baseline values while for group C (KCD)
there was no significant difference from control and baseline
values. Serum LDL-cholesterol values of groups A, Band D
rats were also significantly lower (p<0.05) than for control and
baseline values. The atherogenic index values in groups A and
B were significantly lower (p<0.05) than for control and
baseline values. Groups C and D recorded the highest value,
showing that these groups as well as control rats had higher
risks of atherogenesis and coronary heart conditions.

The sperm count of all experimental rats fell within
normospermic range while the sperm morphology showed
greater than minimum percentage required for fertility in all
the rat groups. Testicular acid phosphatase activity of
experimental rats in groups A and B fell within normal range
except in group D rats whose values were far greater than all
the other groups. All values were significantly greater than
that of control and baseline.

Mr. Vice Chancellor Sir, from the results obtained in this
investigation, it was then concluded that Sunola seed oil
compared to the other oils in Nigerian market is equally very
good nutritionally. The oil does not exert any apparent
negative effect on sperm cell count and sperm cell morphology
of male rats. Therefore, it does not pose any fertility problem.
The results were published in Nigerian Journal of Biochemistry

. and Molecular Biology Vol. 15, Number 2 in 2000
(Magbagbeola etal., 2000).
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Table 24: Percentage Composition of Experimental Diets
Percentage Composition

Component 0 A B C D
Control HSCD CSCD KCD CCD

Vitamin Free 10 10 10 10 10
Casein
(1- Cellulose 5 5 5 5 5
Mineral' 4 4 4 4 4
Mixture
Vitamin
Mixture
Cod Liver Oil 1 1 1 1 1
Corn Starch· 55.5 55.5 55.5 55.5 55.5

Table 25: Serum Protein, Glucose, Triglyceride, LDL, HDL,
Cholesterol and Total Cholesterol Concentration of Experimental and
Control Rats
Group Protein Glucose Triglycerides HDL· LDL· Total

(g/100ml) (mg/l00ml) (mg/l00ml) Cholesterol Cholesterol Cholesterol

(mgl100ml) (mg/l00ml) (mg/l00ml)

A (HSCD) 9.8810.51 74.010.60 128.012.00 24.112.10 88.3012.60 140.014.00
B(CSCD) 13.8010.SO 95.019.00 214.017.00 47.1017.70 84.1017.SO 177% O.SO

C(KCD) 9.35 10.45 79.015.00 126.0t 6.SO 9.60t 0.40 69.20t 5.20 102.0t 6.00

D(CCD) 12.45t 0.65 77.0 t 2.30 280.0t 8.00 31.0 t 3.00 lSO.0t 8.00 239.0t 7.SO

o (Control) 4.9510.27 SO.Ot 4.00 144.015.SO 16.3Ot 2.30 63.90t 3.90 107.015.SO
Baseline 4.77 t 0.31 55.0t 3.00 130.0t 9.00 15.0 t 1.40 59.10t 5.10 98.0t 10.00

.
Table 26: Sperm Cell Count, Percentage (%) of Good Morphology
Spermatozoa, and Testicular Acid Phosphatase Activity of
Experimental and Control Rats

Diet Group sperm Cell Count % of Good Morphology Testicular Acid

(number/ml) Spermatozoa (oval/normal Phosphatase Activity

type) (UIl)

A (HSCD) 65.0 x loa ± 11.20 x loa 67.0± 8.31 61.61 ± 7.~

8 (CSCb) 62.5 x loa ± 8.29 x loa 62.25 ± 3.49 74.32 ± 7.05
C(KCD) 47.5 x loa ± 9.60 x loa 60.5016.22 82.01 ± 9.51
D(CCD) 75.0 x loa± 11.18 x loa 74.0 ± 3.16 210.08 ± 12.16
Control (0) 53.75 x loa ± 4.15 x loa 61.59 ± 3.49 41.81 ± 6.19

Baseline 46.7lC loa:l: 20.5 x loa 60.30:1: 3.68 25.25 ± 3.00
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Mr. Vice Chancellor Sir, the development of a safe effective
and reversible contraceptive method for men is an important
goal, for several researchers in reproductive health research
including us, in expanding choices available to couples to
regulate their fertility. Using plant products as antifertility
agents has some advantages because many pJant products have
ancillary health benefits such as antioxidant and anti-
mutagenic activities. It would not likely have an acceptability
problem especially in the rural areas where plant products are
commonly consumed.

single dose of Garcinia kola extract, 100mglkg or 500mglkg
body weight of rat by lavage six times a week for 2-16weeks.
The control groups received distilled water of equivalent
amount for the same period of treatment.· A reversal group
(RV) was left for eight weeks after cessation of treatment. At
the end of the experiment, the animals were sacrificed the day
after the last dose using chloroform anesthesia. Blood was
collected and the male reproductive organs were dissected out,
weighed, crushed for enzyme assay, while some parts were
preserved in Bouin's fluid and later processed histologically
for staining with Haematoxylin and Eosin staining methods.
Parameters' assessed included histology of testis, prostate
gland, seminal vesicle and epididymis. Sperm count/motility,
hormonal assay for testosterone (T) , follicle stimulating
hormone (FSH) and luteinising hormone (LH) were carried out
using a standard quantitative enzyme linked immunosorbent
assay (ELISA) method. Fertily test for control and treated rats
was also carried out. The antioxidant effect of the extract was
also investigated in alcohol induced testicular stress.

Garcinia kola seed (Heckel Gutifferae) is the seed of a forest
tree found mostly in West African countries. In Nigeria, the
Yorubas call it "Orogbo", it is called "Akipi-ilu" by the Ibos,
"Namijingoro" by the Hausas and "Efiari" by the Efiks. The
seed is bitter to taste, a property which attract many people
with the belief that bitter fruits have some medicinal value. G.
kola seed is sold in many local markets and in some homes in
the southern part of this country; it is consumed a great deal
especially by the male folks. It is believed that G. kola seed
destroys sperm cells and together with true kola and cigarette
smoke may cause testicular atrophy. Among the constituents
of G. Kola seed, the flavonoid has progesterone like activity
(Zand et al., 2002). Having discovered from literature that
compounds of plant origin may contain substances which
constitute neuroendocrine disruptors affecting gonadal
function, a Ph.D. project was carried out by Amabe Akpantah
of Anatomy Department, College of Medicine, University of
Lagos jointly supervised by Prof. Okanlawon, Dr. Noronha and
my humble self to investigate the potential of G. kola, which
contains' flavonoid and benzophenone that has been implicated
as having antifertility property on male reproductive organs of
male rats. Adult male Sprague - Dawley rats weighing 40 -SOg
(4 - 5weeks old) were used for the study. Animals were
divided into four major experimental groups. The experimental
gruop had 7 subgroups consisting of seven rats each received a

From this study it was concluded that:
I. Low dose of G. kola seed may be physiologically useful. .
2. Long term administration of G. kola seed (16 weeks of

feeding) may cause atrophy of the seminiferous tubular.
epithelium of rats which is close and duration dependent.

3. High dose of G. kola also causes atrophy of cells which is
evident earlier (8th week) than the low dose.

4. G. kola reduced sperm count which is dose and duration
dependent.

5. G. Kola seed administered at 100mg/kg body weight of .
rat induced reversible increase in peripheral testosterone
levels' after 8 weeks of treatment but had no significant
effect on the luteinizing hormone and follicle stimulating
hormone.

6. G. kola did not arrest the postnatal maturity and fertility
of the male gonad in prepubertal treated rats.
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7. G. kola did not adversely affect the fertility of the treated
male rats.

From the above results obtained in the study, it was concluded
overall that G. kola may not be an effective male antifertility or
contraceptive agent (Akpantah, 2006).
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MODULE 4

INFERTILITY STUDIES

Definition of Infertility
Fertility describes the potential for actual production of
offspring while Infertility is the inability to reproduce.
According to the American Society of Reproductive Medicine,
infertility is the inability to attain pregnancy after engaging in
regular unprotected sexual intercourse for at least one year
(Olive, 2014). Infertility is a common condition affecting
approximately 13% - 14% of married couples. Varied causes of
infertility amongst men and women exist; therefore every
cause is an entity in itself.
Female factors are responsible for 40% - 50% of infertility
cases while the others are due to male causes as well as
combined 'female/male causes and unexplained infertility
(Belloc et al., 2014). Infertility can be classified into three
types namely:
1. Primary infertility which describes a woman that has

never been able to conceive after a minimum of one year
of unprotected intercourse without any known cause of
infertility conditions as an impediment i.e. unexplained
infertility (De-Carolis et al., 2004).

2, Secondary infertility is used to describe a woman who
has been previously pregnant and later desires to have a
child but finds it extremely difficult to get pregnant (or
carry pregnancy to term) again.

3. While recurrent spontaneous abortion (RSA) is used to
describe a woman who has had two or more consecutive
spontaneous abortions before 20 weeks of gestation with
no-intercalated pregnancy resulting in life birth (Geva et
al., 1997a).

Recurrent pregnancy loss (i.e. recurrent spontaneous abortion)
was first clinical aspect of infertility to be associated with
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abnormal auto-immune function. It has been suggested that
auto-immune abnormalities may be closely related to
reproductive failure (Bustos et al., 2006). The relative.
importance of immunological factors in human reproduction
remains controversial. Maternal and foetal immunology is also
difficult to investigate in humans thus other parameters would
serve as valuable alternatives to investigate how immun~
system affects reproductive outcome.

For example, inability to discriminate between "self' and
"non-self' could lead to the synthesis of antibodies against
specific components of the body of the individual called auto-
antibody and it has been suggested that the detection of thyroid
auto-antibodies before conception carried an increased risk for
pregnancy loss. This often led to very early rejection of the
ernbryo.ieven before pregnancy could be detected by the most
sensitive regular medical tests (Roussev et al., 1996).
The presence of thyroid antibodies, specifically thyroglobulin
(Tg-Ab) and thyroid peroxidase (TPO-Ab) antibodies may play
a significant role in reproductive failure. Thyroid antibody
levels may 'be associated with a high risk of miscarriage i.e.
spontaneous abortion (Rush worth et al., 2000). These auto-
antibodies can persist in patients who have suffered from
hyperthyroidism or hypothyroidism and even after
normalisation of their thyroid functions by appropriate
pharmacological treatment.

A. Our Contributions on Infertility Research» Female
infertility

Mr. Vice Chancellor Sir, despite extensive gynaecological
investigative tests, about 10% of married couples do not know
why they cannot conceive nor bear their own biological
children. The psychological trauma of a woman who has been
classified as having an unexplained reproductive failure but
had to go through extensive medical treatment with the
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attendant over-stretched economic implications, has been a
source of my concern (from personal experience).
The fact that auto-antithyroperoxidase had been implicated as
having suspected consequential roles in reproductive failure
without defined mechanism makes us to decide that further
research on the subject is imperative. We therefore embarked
on our first infertility research work with the aim of identifying
and studying Nigerian women whose diagnosis showed no
established cause of reproductive disorder and are euthyroid
(i.e. no thyroid disorder).

The study was carried out to determine the serum auto-
antibody levels as primary markers and immunological
correlates as indicators of infertility in some euthyroid
Nigerian women. Some biochemical indices such as serum
hormone levels and the levels of immune enhancers (i.e.
vitamins. E and C and the micro-nutrients iron and zinc) were
also evaluated as secondary markers in the investigation.

A total of 290 screened euthyroid female volunteers were used
(following approval from the Lagos State Health Management
Board Ethics Committee). Blood samples were collected from
non-pregnant (after a week of their menstrual period) and
pregnant women. The control groups of women were made up
of 46 nulligravida, 58 multiparous, as well as 60 pregnant
women (in their first and second trimesters). The test group of
women were made up of 34 primary infertile, 46 secondary
infertile and 46 recurrent spontaneous aborter (RSA). The
serum antithyroglobulin (Tg-Ab) and antimicrosomal (anti-
thyroperoxidase i.e. TPO-Ab) auto-antibodies were determined
(using the diagnostic agglutination and automation ELISA-
enzyme-linked immunosorbent assay)

We found that the serum anti thyroglobulin (Tg-Ab) level was
significantly higher (p<0.05) in the secondary infertile wome~
(809.65 ± 3.23 D/ml) and primary infertile (539.59 ± 3.79
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D/ml) groups as well as the recurrent spontaneous aborter
(490.00 ± 3.20 U/ml) group compared with the control women
in the nulligravid (42.48 ± 3.16 'Vlinl), multiparous (32.02 ±
2.82 U/ml) and the pregnant (31.90 ± 2.77 D/ml) groups. The
anti-thyroperoxidase (TPO-Ab) mean titer of the study group
was equally higher and significant (p<0.05) compared to the
women in the control group (Table 26) (Oladimeji 2008;
Oladirneji et al., 2004).

Natural Killer Cells (NK) functional activities determined
using the cytotoxicity assay against the cell line K562 in a flow
cytometric technique, showed that the CD4 level of 55.11 ±
1.11% for the primary infertile group and 54.71 ± 1.22% for
the RSA were significantly higher when compared with 43.58
± 1.36% of the nulligravid control (p<0.05). Whereas the CD8
level of 27.03 ± 1.11% of the nulligravid control women were
significantly higher than the primary infertile group level of
13.36 ± 0.90% and that of the recurrent spontaneous aborter
group with 13.84 ± 0.99% (p<0.05). Conversely the NK cells
value of CD 56 + 16 obtained in the multiparous group (7.24 ±
0.57%) was significantly lower, compared with the primary
infertile group with the value of .14.92 ± 0.70% and with the
RSA value of 14.57 ± 0.77% (P<0.05). The CD56 value of
6.21 ± 0.51 % in nulligravid and 6.67 ± 0.34% in the
multiparous was significantly higher compared with the 2.70 ±
0.42% in primary infertility group and 2.60±O.46% in RSA
(p<O.05) Table 27 (Oladimeji, 2008).
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TABLE 26: Comparative Analyses of Serum Thyroglobulin
and Thyroperoxidase Auto Antibody ELISA Values of the
Women Studied.

TABLE 27: Comparative Analyses of the Clusters of Differentiation
Count on T-Cells of Control and Test Group of Women with and
without Anti-Thyroglobulin Antiboody .
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Our research therefore established the presence of auto-
antibodies (i.e. anti-thyrogloblin and anti-thyro peroxidase
antibodies) In some euthyroid Nigerian women. High
cholesterol concentration also found in the pregnant women
and the highest being found In the recurrent spontaneous
aborter was indicative of infertility being one of the indices of
the pathophysiology mimicking the state of pregnancy. The
protein level (albumin index) In the primary and secondary
infertile women were higher than in the control- women,
suggesting that the women's body system responded to
increased protein synthesis which characterises immunological
stress responses (Olademeji et al., 2002).

Mr. Vice Chancellor Sir, these results have established that the
essential features of a successful pregnancy outcome were very
much dependent on the auto antibody levels and the
immunological correlates of the types of T-cells in the defense
mechanism of the women studied. The serum progesterone
and estradiol levels in this study were significantly higher in
the pregnant women than in the recurrent spontaneous aborters
and lower in the primary and secondary infertile women than
in the control women. This result for the first time has
established hormone response as another marker to the patho -
physiological effects of auto-antithyroid antibody levels in
successful pregnancy outcome.

In conclusion, for the first time, our study has generated locally
documented data on the immuno-reproductive assessment and
biochemical correlates of the possible etiology of reproductive
failure in euthyroid Nigerian Women.

B. Infertility Study in Male
Mr. Vice Chancellor Sir, more attention has been paid to
infertility in the female than in the' male, it is estimated that
worldwide between 10% and 20% of marriages are childless as
a result 'of infertility. The male has been found to be the
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significant factors in approximately 40% of cases and an
important contributing factor in another 20% (Belloc et al.,
2014). Therefore, no evaluation of the barren marriage is
complete without an exploration of the male factor. One of
such. factor is hyperprolactinaemia. Interaction of prolactin
with other hormones of the hypothalamic-pituitary testicular
axis is important for normal spermatogenesis. Prolactin
producing tumours in rats have been shown to induce
hypogonadism (Frang et al., 1974).

In man, excess prolactin leads to decrease testosterone
synthesis and spermatogenesis which clinically present as
decreased libido, impotence and fertility. The exact
mechanisms of prolactin inhibition of gonadal functions are
unclear but the principal one appears to be the alteration of
hypothalamic pituitary control of gonadotropins secretion.

In one of our studies, attempt was made to provide the
explanation for the possible mechanism of the interference of
high prolactin levels with spermatogenesis. Our aim in this
study was to investigate the relationship between prolactin and
testosterone among infertile and fertile men and the possibility
of an association between prolactin levels, sperm count and
density.

128 Nigerian male adults aged between 23 and 60 years,
attending the infertility clinic of Lagos University Teaching
Hospital constituted the study subjects. The subjects were
classified into three groups on the basis of sperm count and
motility. Group 1 consisted of 76 (59.4%) oligospermic
subjects, :.Group 2 consisted of 37 (28.9%) normospermic
subjects while Group 3 subjects were 15 (11.7%) and were
azoospermic (Table 29).
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Table 2$:Relationship between Serum levels of
prolactin and testosterone in infertile subjects.

Category No. of
subjects

Serum
Prolactin
(ng/ml)' .

Serum.
testoterone

. (ng/ml).

Normospermic
Ollgospermic
Azoospermlc
Statistic

37(28.9%) 106.0±8.6
76(59.4%) 189~O±10.1
15(11.7%) 210±11.4
X ± S.o X < 0.005

Significant

6.3±2.9
5.6±4.2
1.S±1.7
P < 0.005
Significant

.-,
Table 29:Classificatlon of Subjects according to
Sperm Count and Motility.

Sperm CounU
Motility

Classification No. of
Subjects
(%)

\

1.40 million count with Normospermic 37(28.9%)
60% motilityand
above

2. Less than 40 million Ollgospermlc 76(59.4%)
with average motility
of less than 60%

3. No Sperm count Azoospermic 15(11.7%)

The 37 normospermic subjects had a mean serum testosterone
level of 6.3 ± 2.9nglml which was significantly higher than 5.6
± 4.2ng/ml (p<O.OOS) observed in oligospermic subjects. The
prolactin level of normospermic was found to be 106 ±
8.6nglml. This was significantly lower than 189 ± 1O.1nglml
(p<0.005) (Table 28) obtained for oligosperrnic and 210 ±
11.4nglml, for the azoospermic patients. There was no
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significant correlation between testosterone levels among the
group of the infertile men. There was also no significant
correlation between testosterone -level, dead cells and sperm
count, while the coefficient of correlation for the relationship
between-percentage motility and sperm count was 0.65 and it
was linear and significant (p<0.005) (Table 30) (Ogunleye et
al., 2005).

Table 30:.Relationship between sperm count and
other sperm characteristics and serum testosterone
levels among subjects in table zaand 29.

Parameter Correlation
coefficient

Significance95%
confidence

limits

Testosterone Q.03
~ . . -O.20<r'2<O.20 Not

significant

Dead 0.00 0.45<1'"2<0.45 Not
significant

Motility 0.17<1'"2<0.52 Significant0.65

In conclusion, this study has shown that the male partners in
infertile marriages in this environment have a significant low
sperm count of less than 40 million/ml when compared with
fertile male. Also, all the hyperprolaactinaemic men and men
with low serum testosterone levels had low sperm count, an
indication that hyperprolactinaemia might have interfered with
spermato genesi s.
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INFERTILITY TREA TMENTIMANAGEMENT
Over the years, plants have been used for the management and
treatment of infertility and it is gradually gaining grounds due
to its availability and affordability. The World Health
Organisation in 2001, estimated that 80% of the world
population uses medicinal plants in the treatment of disease
and in African countries this rate is said to be much higher
(WHO, 2001). It was also estimated that up to 90% of the
population in developing countries including Nigeria rely on
the use of medicinal plants to help meet their Primary Health
Care needs -(WHO, 2001). Again, available reports show that
more than 300 distinct ethnic groups making up the Nigerian
society have their own unique indigenous experiences and
needs of their people. Currently, it is estimated that traditional
medicine is the only health care resource accessible to a third
of all Nigerians (Ishola et al., 2014). In Nigeria, traditional
medicine is used to treat several health conditions including
mental disorders, fractures, insomnia and infertility (Odugbemi
et al., 2008).

This has led to the production of various synthetic drugs such
as cyC\ofenil, clomiphene citrate, epimesterol etc and the
discovery of local herbal extracts from plants such as Cynthula
uncinulata, Anisole dumosus, Yiscum album (mistletoe) etc
(WaIter and Elvin-Lewis, 1977). Mistletoe is widely used in
herbal medicine, It was reported that 30,000 mistletoe
containing pills are sold by one herbalist every week in
Portsmouth, Britain (Havey-Jones, 1981). In Nigeria, the use of
Viscum album for the cure of sterility by local herbalists is
quite widespread especially in the Western part of the country
where it is known as "Afomo", "Etu", "Ose" etc. depending on
the ethnicity (Gbile, 1984). Apart from infertility, mistletoe has
also been advocated for other conditions such as asthma,
epilepsy, antidiabetic, anti-hypertensive etc.
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Mr. Vice Chancellor Sir, we, like other researchers try to
develop some fertility enhancing agents from our local
medicinal plants. Our preliminary study was carried out with
the sole objective of finding out theefficacy of Viscum album
as a fertility enhancing drug in laboratory infertility induced
rats and also to determine its biochemical effects on serum,
liver, heart and kidney of Sprague-Dawley female rats.
The effect of aqueous extract of Viscum album at doses ranging
from lOmg to 40mg per 100g body weight were studied in
adult Sprague-Dawley female rats for 21 days after infertility
had been previously induced through the administration of
human doses of Neogynon ED (an oral contraceptive
containing 0.25mg levonorgestrel and 0.05mg estradiol) for 20
days.

Fertility was restored in the rats within 3 to 5 days using
clomiphene citrate, 5 to 10 days using 40mg/100g body weight
of Viscum album. Viscum album decreased the serum total
lipid, triglycerides and cholesterol contents whereas it
increased the protein contents and this was dose dependent.
From this study, the potential of mistletoe as a fertility
enhancing natural drug as well as antihypertensive or high
blood pressure reducing drug has been explored (Magbagbeola
et al., 1999). Currently, an extensive research has been
completed by one of my Ph.D. students and it is hoped that the
results of the work would be patented eventually.
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MODUl..E6

RECENTL Y CONCLUDED AND ON-GOING STUDIES
Mr "ViceChancellor Sir, besides my extensive work in the area
of reproductive health and endocrinology, I also delved into
some other areas of biochemistry such as neurochemistry,
cancer and malaria which are of interest to me. Some of these
research works are summarised below:

1. CANCER BIOLOGY, DRUG DISCOVERY AND
GENOMIC STUDIES

Biochemistry simply explains cancer as "loss of stringent
controls that regulate cell multiplication": When these cells
begin to grow and divide in an unregulated manner, the result
is a clone of cells that are able to expand indefinitely forming
what is commonly known as tumours (neoplasm or solid lesion
formed by abnormal growth of cells) (Lodish et al., 2000).
The trend of female genital cancers in our society represents a
significant health problem because of the number of
individuals affected by this disease. In recent times, our lab has
been involved in trying to produce antitumour agents from
natural products that can attack cervical and breast cancer cells
and understand the underlying genetic changes in these
cancers. Cervical cancer is the most common gynaecological
cancer among women worldwide especially in the developing
world accounting for 85% of the global burden of cervical
cancer (Anorlu, 2008; Franco et al., 2009; Okonkwo et al.,
2013). In Nigeria, it is the second most occurring cancer apace
to the leading breast cancer in women except in Kano where it
is the leading female malignancy (Abdulkareem, 2009; Daniel
et al., 2013). Breast cancer on the other hand ranks second in
global cancer incidence and is the most common cancer
diagnosis among Nigerian women (Adebamowo and Ajayi,
2000).
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A. Anti-tumour Agents from Phytochemicals
A just concluded research work in my lab focused on a
systematic search of agents that can induce apoptosis (a
programmed and inflammation free cell death), In one of our
studies, sixteen different acclaimed antitumour plants were
screened for apoptotic properties on cervical cancer cells.
Interestingly, we discovered that partially purified hexane
fraction from Piper guineense, Zanthoxylum zanthoxyloides,
and ethyl acetate fraction from Costus afer leaves showed
significant apoptosis properties in all the investigations
conducted. Part of the results supporting this finding is shown
in Figure 3 explaining the activation of apoptosis by evaluating
the cleavage of Poly (ADP-ribose) Polymerase (PARP-l).
The cleavage of PARP-l by caspase results in the formation of
2 specific fragments: an 89-kD catalytic fragment and a 24-kD
DNA binding domain (DBD). These two fragments in the
lysates of treated HeLa cells were resolved on Sodium
dodecylsulphate-polyacrylamide gel electrophoresis (SDS-
PAGE) and immunoblotting was done using polyclonal
antibodies against PARP-l peptides.
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Figure 3: Apoptosis Protease Cleavage of Poly (ADP ribose)
Polymerase-l (PARP-l) in HeLa Cells to p89 and p24 protein
fragments. Western blot analysis of 50 ug Protein whole cell
lysates was probed with PARP-l polyclonal goat antihuman
antibody. ~-actin was probed with monoclonal goat anti-human
antibody. Cleavage was absent in the negative control and A.
viridis (ethylacetate) treated samples.

One of the mechanisms of action of common antineoplastic
agents from natural products is the inhibition of topoisomerase I
enzyme. Cleaved DNA strand by topoisomerases is trapped by
inhibitors that intercalates between DNA base pairs at the
cleavage site. Collision of the replication machinery with the
trapped complex leads to irreversible strand breaks that result
into apoptotic and cell cycle arrest (Drwal, 2011). Partially
purified polyphenols from A. muricata in one of our
investigations inhibited topoisomerase I enzyme at 100 ug/ml.
Cheminformatic structural similarity analysis of phytochemicals
in the leaves ofA. muricata in comparison with camptothecin and
topotecan identified (+)-coclaurine and (-)-coreximine as very
similar compounds. The compounds and their "pose" in the
topoisomerase I enzyme is shown in Figure 4:
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hydrogen bonding pattern ofthe key aminoacyl side chains in ball
and stick models stabilising the structure.

B. Genomic studies of Cervical and Breast Cancer
The risk factors conferring the development of breast cancer are
mainly classified into three categories: genetic inheritance,
lifestyle, dietary habits and the hormonal exposure of an
individual. Today, personalised medicine, informed by a
molecular understanding of disease, has resulted in new
classification systems as well as more effective preventive and
therapeutic interventions (Weitzel, 2013). In an effort to
understanding the underlying genetic changes in Cervical and
Breast cancer patients, our laboratory began the DNA isolation,
PCR amplification and the genetic sequencing of the genes
incriminated in the development of these deadly female genital
cancers. We have successfully amplified some of the selected
genes such as estrogen receptor-alpha, Matrix
metalloproteinases, BRCA 1 and BRCA 2 genes. The genes have
been sequenced and our in-house bioinformaticians are currently
analysing the data.

Mr. Vice Chancellor Sir, Information from this study will help us
understand possible genetic mutations correlating with the
pathological signs observed in the clinics. This can help in ~he
early detection of both Cervical and Breast cancer enhancmg
better patient management. Our lab will therefore not relent in
finding answers to the scourge of cancer in our society.

2. MY ROMANCE WITH MOLECULAR NEURO-
CHEMISTRY

The field of endocrinology is often referred to in a more
encompassing way as "Neuroendocrinology" as the
endocrine system is inevitably linked to the nervous system.
Neurotransmission involves the use of chemical
communication involving the synthesis and release of
chemicals (neurotransmitters), their binding to receptors and

Figure 4: Binding "pose" Coclaurine and coreximine at the
cleavage -site (-1 and +1) of the 22-mer duplex
oligonucleotides in a transparent surface contour display
showing topoisomerase enzyme's Tyrosine-723 "suicide"
covalent interaction with phosphorothiolate (Ptr A723) and
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signal transduction just in the same manner as found in the
hormonal coordination. Many studies have previously linked the
dopaminergic system with sensation seeking and addictive
behaviours. Abuse and dependence on many substances such as
alcohol, nicotine, cocaine and opioids have been linked to
changes in the dopaminergic system (Munafo et al., 2007; Noble
et al., 1993; Gelernter et aI., 2006; Lawford et al., 2000).
However, little attention has been given to cannabis abuse and
dependence amongst youths in Nigeria.

The social and economic problems associated with cannabis use
within our society are so immense that they cannot be ignored. An
average road transport worker in Nigeria abuse cannabis and
thereby constitutes a big threat to safety and security of all road
users. Many undergraduates also reportedly take cannabis, which
has been strongly linked to involvement in secret cultism. A
substantial percentage of the national budgetary health allocation
is utilised for treatment and rehabilitation of people with
substance use problems (Oshikoya and Alli, 2006; Aje et al.,
2000). Understanding the vulnerability factors to this arch-
demon of cannabis abuse and dependence is very essential in
exorcising and casting the devil into the eternal abyss.

Mr. Vice-Chancellor Sir, to further indulges my insatiable desire
for knowledge, employing the tools of molecular genetics, my
team and I explored the molecular neuroendocrinology of the
cannabis use disorder in Nigeria. Using polymerase chain
reaction (PCR) based genotyping methods such as restriction
fragment length polymorphism (RFLP), variable number of
tandem repeats (VNTR) and allele specific amplification (ASA)
analyses; we analysed the polymorphisms of certain
dopaminergic genes. Using the tool of bioinformatics, we also
built an in-silico homology model of the Dopamine receptor D2
(DRD2) to see how changes in the primary structure of the
receptor protein would affect the tertiary structure and translate to
the observed phenotype.
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We found a significant genetic influence on the cannabis use
disorders as cannabis users had first degree relatives who also
used cannabis. We were also able to show a very strong
association between cannabis use and psychosis central to both of
which is the dopaminergic neurotransmission. For all the
dopaminergic genotyped that we studied, we found that
individuals possessing the TaqI AI, Ser311 and -141 C Del of
DRD2, Dopamine ~ hydroxylase insertion (DBH 5'I~s),
monoamine oxidase 4 repeats (MAOA 4R) and dopamme
transporter 9 repeats (DAT 9R) alleles were more predisposed to
cannabis use. We also observed that individuals with the DBH
5'Ins, Dopamine ~ hydroxylase cytosine (DBH -1021 C),
Catechol-O methyl transferase valine 108 (COMT Vall08)
alleles had reduced levels of dopamine with or without increased
norepinephrine level. Our work was the first to report the.
population distribution of DRD2 Ser311 Cys, .MAOA 30bp
uVNTR and the DBH 5'InslDel polymorphisms in the Nigerian
population. We also remain the first to build a homology model of
DRD2 based on its closely related protein family member -
DRD3 whose structure has been resolved with x-ray
crystallography and also to study the effect of Ser311 Cys
polymorphism on the third intracellular loop ofthe DRD2.

Residues within loA of the Ser311
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Residues within loA of the Cys311

Residues within 7A of the Ser311

Residues within 7A of the Cys311
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Residues within sA of the Ser311

Residues within sA of the Cys311

Figure 5: Residues within the ranges of 5-10A of Ser311 and
Cys311.

The substitution of Cysteine for Serine at position 311 led to the
variation in the number of amino acid within certain range of
distance from the residue 311 which has implication for the non-
covalent interactions among the residue and therefore the
function of the third intracellular loop. The blue and the yellow
atoms depicted in the space-filling model are oxygen atom of
Ser311 and sulfur ofthe Cys311 respectively
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3. OVERCOMING MALARIA'S IN VITRO HURDLE
AND WHYVACCINES MAY NOT BE THE ANSWER

Human malaria, caused by 5 species of Plasmodium, resulted in
an estimated 627,000 deaths globally in 2012 (WHO, 2013). In
Nigeria, malaria is the highest child-killer disease (National
Population Commission, 2010). P falciparum malaria causes the
most chronic infections because the parasite possesses the
virulence gene families, var, rif and stevor, which it uses for
anti genic variation and survival in the host (Ramyaet aI., 2002).
Despite the successful elucidation of the Plasmodium life cycle,
the in vitro culture of the human malaria parasites remains elusive
because of the unavailability of suitable hepatoma cell lines that
support their complete intra-hepatic maturation (Sandra et al.,
2013). .

4. ROLE OF ZINC IN THE TREATMENT OF
ONCHOCERCIASIS INFECTED MICE

Numerous animal and human studies have indicated that zinc
deficiency decreased resistance to infectious diseases. Zinc-
deficient animals have suppressed immune responses and are
more susceptible to a diverse range of infectious agents which
include virus (Feiler et al., 1982); bacteria (Kidd et al., 1994;
McMurray et al., 1990); the protozoan parasite (Fraker et al.,
1982; Shanker et al., 1995); and helminths (Fenwick et al.,
1990; Shi et al., 1994). Several studies have also demonstrated
the benefits of zinc supplementation on infectious diseases.
Daily zinc supplementation reduced the incidence and duration
of chronic acute diarrhea by 25-30% (McMurray et al., 1990).
For the helminth infection, although, meager information is
available- Zinc deficient animals eitlier harboured more worms
or had prolonged expulsion times than zinc supplemented
animals.' In man, decreased S. mansoni egg counts were
observed in children given zinc supplements compared with
those given a placebo (Friis et al., 1997).

The human hepatoma cell line, HepG2, has been shown to
support different strains of P vivax in vitro (Calvo-Calle et al.,
1994), but not P falciparum (Sandra et al., 2013). The
occurrence of natural immunity to malaria has led to the call for
the development of an effective vaccine to curb the disease
(Adrian, 2013). It was therefore pertinent to evaluate the possible effect of zinc

supplementation and ivermectin in the treatment of
onchocerciasis infection. In this study, we investigated the
effect of zinc deficiency and supplementation on
haematological and biochemical parameters of mice infected
with onchocerciasis and treated with ivermectin. The effect of
onchocerciasis infection on zinc and haematological status of
mice was also determined. Interaction between zinc and
ivermectin was also evaluated in infected and non infected
animals. In addition, the effects of infection, zinc status and
ivermectin administration on the activity of some serum
enzymes- alkaline phosphatase (ALP), glutamate oxaloacetate
transaminase (SGOT) and glutamate pyruvate transaminase
(SGPT); serum metabolites- glucose •..total protein, albumin and
cholesterol concentrations were determined. Interactions

An in vitroPjalciparum life cycle was achieved in this work; also,
the first successful infection of P falciparum sporozoites into
HepG2 cells with the subsequent complete intrahepatic
development and the release of infective merozoites that yielded
erythrocytic stages of the parasites were achieved in this study.
The rif, PFlO_0002, and thymidylate kinase (trnk) genes were
upregulated; the parasite however down-regulated two rif genes,
PFL2655w and PF 10_0401, plus the genes for protein kinase and
mitochondrial phosphate carrier (mpc).
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between zinc and other serum minerals, in infected and non
infected animals were also assessed.

Summary of findings
1. Ivermectin had no effect on haematological parameters,

but increased serum zinc concentration of uninfected
mice.

2. Onchocerca infection induced anemia and caused a
general reduction in the immune and zinc status of the
mice.

3. . Zinc supplementation alone was not able to completely
reverse the effect of infection. However, a combination of
zinc and ivermectin had a synergistic effect in reversing
the effect of infection.

4. Serum glucose, protein and albumin, as well as SGOT,
SGPT and ALP activities were reduced by infection. In
addition, infection reduced serum, copper and iron
concentrations in mice. Ivermectin had no effect on
biochemical parameters with the exception of the
reduction of serum protein in uninfected mice. However,
the drug reversed the negative effect of onchocerciasis
infection. Zinc deficiency had no effect on serum
metabolites, but increased serum enzyme activities.

5. Zinc supplementation led to an increase in serum zinc and
iron concentrations in both infected and uninfected
animals, but had no effect on serum copper concentration.

6. The effects of 0. gutturosa and 0.volvulus infection on
most of the parameters studied were similar except for
serum protein concentration, SGOT and SGPT activities.

In conclusion, zinc and iron supplementation as well as increased
protein intake is therefore recommended during treatment of
onchocerciasis with ivermectin.
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Hyper-production of Enzyme for Biotransformation of
Agricultural Wastes
Technological advancement and industrial revolution have
resulted in immense urbanisation of major cities in the world.
This has led to attendant increase in commercial activities and
ultimately in generation of large volumes of solid wastes. These
wastes usually accumulate in the environment causing
environmental menace. In Nigeria, agricultural wastes constitute
over 60% of cellulosic wastes which are currently underutilised
(Abu et al., 2002). Agricultural wastes alone account for over
80% urban refuse in Lagos, Nigeria (LAWMA report, 2004).
Agricultural wastes also known as lignocellulosic wastes are
major renewable natural resources of the world. They represent a
major source of renewable organic matter. The plant biomass
regarded as wastes are biodegradable and can be converted into
many valuable products (Howard et al., 2003). The
bioconversion of lignocellulosic materials rather than its
management is now a subject of intensive research which will not
only solve aesthetic problem they create, but generate wealth by
development of primary industries and creation of valuable
products.

We isolated fungi from decomposing wood wastes. Two fungal
strains with best cellulolytic potential, Aspergillus niger and
Penicillium citrinum were selected. To confirm their identity, they
were genotyped by amplifying target regions on their DNA,
sequencing the amplicons and analysing the sequences. They were
mutated for enhanced cellulase enzyme production using ultraviolet
rays. The solid-state fermentation of these mutants was optirnised in
order to further enhance the production of the enzyme. We went
ahead to probe into the factors responsible for the super performance
of these fungi by studying the changes that has occurred to their
genetic material. For this study, the celobiohydrolase I gene was
chosen because of its central role in cellulase enzyme
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production. The points of mutation were identified from the
sequence and the sequences of the mutants were aligned and
compared with other industrially important fungi.

Optimised fermentation of the A. 'niger mutant produced a 7.4-
fold increase in cellulase enzyme production more than the
wild strain while P. citrinum mutant produced a 5.8-fold
increase enzyme production. Nucleotide sequence alignment of
the cbhl gene of the mutant showed high percentage identities
with industrially important fungi. Genetic modification of
Aspergillusniger and Penicillium citrinum and optimising their
solid-state fermentation resulted in enhanced cellulase enzyme
production. This signifies their potential for use in the
hyperproduction of enzymes relevant in ceIIulosic wastes
biotransformation.

SUMMARY OF CONTRIBUTIONS TO KNOWLEDGE
Reproductive Health from Biochemist's perspective is a
multifaceted area of research employing biochemical
techniques with the aim of having a state of complete physical,
mental and well being in all manners relating to the functions
and biochemical processes of the male and female reproductive
systems. My sojourn through this field enabled me to make
contributions in areas described SUbsequently.
1. Based on my findings on the assessment of quality of

three major Hausa meals, Hausa women who took part
in the study were advised as follows to:
a. use less water in the preparation of danwake and

. also use the usually discarded water for
. preparation of soup

b. reduce the frying oil for kosai, as well use the left
over oil for stew at other meals.

c. eat more meat along with tuwo and more kosai
along with koko, based on their methods of
preparing the meals

2. Our results on protein quality evaluation of locally
produced soy-ogi in comparison with imported Cow and
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3.

Gate single cereal and mixed cereals made us to suggest
that single cereal should be preferred as infant weaning
diet and percentage protein in any weaning food should
not be more than 17.
Two Prebiotic infant weaning foods of high nutrient
density were formulated by us from locally available
cereals, legumes and nuts as cheaper and safe alternative
to imported commercially available formulae for the
management of lactose intolerance, protein energy
malnutrition and mammalian milk allergic infants. This
we hope to patent soon.
A major part of reproductive health is family planning
or contraception. Investigation carried out in my
laboratory on some biochemical effects of Ovral (a high
dose oral contraceptive) and nordette (a low dose type)
resulted in withdrawal of Ovral from Nigerian market
and their replacement with low dose contraceptives by
the sole distributors of the drug in Nigeria.
A good, cheap, safe and efficacious alternative
contraceptive agent from our natural product has been
produced in our laboratory which we hope will be
patented in future.
Our findings on the biochemical effects of different
contraceptive agents on Nigerian women showed that
these women have associated increase in markers for
cardiovascular risks and that rate of return of fertility is
delayed beyond the length of usage and some time may
not return for those who stopped usage wanting to get
pregnant. This was observed especially in injectable
contraceptive users.
Serum auto-antibodies and immunological correlates
were identified for the first time in my laboratory as
primary markers of unexplained infertility in some
euthyroid Nigerian women attending infertility clinic in
Lagos. Also, in men, it was established that Nigerian
men with hyperproJactineamia and low serum

4.

5.

6.

7.
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testosterone level had low sperm count which contributed
to their infertility problem.

8. Possible treatment or management of infertility using
mistletoe (viscum album) was also investigated. Our
results showed that 40mg/kg body weight reverted
infertily in infertility- induced rats between 3 to 5 days
whereas clomiphene citrate (the orthodox fertility
enhancing drug) took 5 to 10 days indicating that mistletoe
is more potent and non-toxic for management of
infertility.

9. Molecular biology has evolved as a versatile tool with
applications in areas such as cancer research,
endocrinology and biotechnology. High incidence of
reproductive cancers, socioeconomic problems associated
with cannabis use disorder prompted my laboratory to
begin researches in these areas. Part of our findings
identified two compounds namely "coclaurine" and
"coreximine" from Nigeria medicinal plants as new
compounds for the first time that inhibit topoisomerase 1
enzyme in cervical cancer hence inhibiting proliferation
of the cells.
Also, we found that some polymorphisms of some
dopaminergic genes predispose to cannabis use disorders.

10. In an effort to combat climate change, my laboratory
developed mutant strains of Aspergillus niger and
Penicillum citrinum that help in bioconversion of
lignocellulosic materials for industrial enzymes and feed
production.

RECOMMENDATION
1. Our research findings have shown that biochemists have a

lot to do as regards the reproductive health of our populace;
therefore, there should be more interactions/collaborations
between our health care providers and basic research
scientists to improve the health of our people. The need to
build capacity and interest in basic science research by our
colleagues in the clinical sciences cannot be
overemphasised.

2. Drugs prescribed by our clinicians should take cognisance
of their side effects (e.g. biochemical effects) on our people.
We should not assume that the side effects noticed in other
populace should be the same for our people. There is need
to actually confirm this.

3. Our standard 'organisations should join hands with the
National Agency for Food and Drug Administration' to
Control and rid our markets of already banned drugs and
substandard products in other developed countries being
imported into our country.

4. In industrialised countries, conventional drugs are being
gradually relegated because they are becoming more
ineffective owing to multiple drug resistance, adverse side
effects and high cost of production. The use of medicinal
plants remedies' are gaining prominence, for example,
Chinese traditional medicines have almost taken over .our
own divinely given indigenous medicine in form of
packaged medicinal products imported into the country.
For example, in our laboratory and others in the Nigerian
Universities, we have found out that we can produce cheap,
efficacious and non-toxic medicinal plants products which
can be packaged. This will reduce economic loss by
importation. Our government should put in place policies
that will encourage production and packaging of these
products and discourage the importation of such products.
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5. We should do what China is doing. China's traditional
and orthodox practices have integrated their health care
position to the populace within the framework of official
services. Our orthodox medical practitioners should
cooperate with the Government in this regard.

6. In my opinion, Mr. Vice Chancellor Sir, a good scientific
research cannot be done by one individual alone, the
more the contributions from different and relevant
disciplines come together to publish a paper, the wider
the scope and quality of the output for the benefit of our
people and humanity at large. The university therefore
should be more generous with the assessment of
scientific papers involving interdepartmental and
interdisciplinary collaboration more than it is being done
now.

7. The university management and regulators should
recognise the relative divergence which exists between
our relatively younger academics and their older
counterparts. Changing the rules and regulations
intermittently will make them feel that the older ones
having reached the top of the ladder deliberately remove
the ladder for those behind them to get to the top.
Mr. Vice Chancellor Sir, I feel the University should put
in place, room for accelerated promotion for those who
are high flyers and review policies and regulations which
may be counterproductive so that our new generation of
academics will see the management sufficiently
responsive and minimise the high trend of hopping and
shopping around for higher positions (i.e. brain drain
internally and externally or local and offshore) amongst
them.

8. Finally, the issue of notional appointment without
payment of arrears should be addressed by the
University. University of Lagos should borrow a clue
from its other sister government Universities who appoint
notionally and pay accrued arrears. For example, back
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dating an appointment for 4 to 5 years without payment
of arrears can be disheartening and can dampen the moral
and reduce the productivity of whoever is involved. I
believe Sir, under your able leadership, this issue would
be looked into and solved.
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