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UNDERSTANDING THE SECRETS OF SCIENCE
AND MEDICINE:
My Journey of Faith Plus One Hundred Pounds

The Vice-Chancellor, Sir, the Deputy Vice-Chancellor, Registrar, Bursar,
University Librarian, University Chaplain, Chairman Committee of Provosts
and Academic Directors, College Provosts, Directors, Deputy Provosts,
Distinguished Professors and Members of Senate, Programme Coordinators,
all Bowen University staff and students, my dear students: past and present,
across professional disciplines at both undergraduate and postgraduate levels
in all the continents of the world, Olivet 71 Sct, all members of the Abiola
Adulewu Clan worldwide, my lords spiritual and temporal, gentlemen of the
press, distinguished guests, ladies and gentlemen.

It is indeed my immensc pleasure to welcome you to the seventh in the
inaugural lecture series of Bowen University where Excellence synergises
with Godliness.

There are at least two unique things about my inaugural lecture of today: it
comes by word of prophesy and has a forerunner. The forerunner came
fourteen years ago, preciscly on the 17th day of February, 2007 when about
five months into my contract with the Pengiran Anak Puteri Hasnal Bolkiah
Institute of Health Sciences, University of Brunei Darussalam, my Dean, after
a casual discussion, told me that I was expected to give an “Inaugural Lecture”.
I said to him that 'but I was just a Senior Lecturer”. He replied that it was the
first time that the University had appointed an alumnus of King's College,
London and someone with such a rescarch exposure and profile that I had. For
the first time, I realised that the divine privilege of birthing my academic career
at the Institute of Psychiatry (IoP) (and now Institute .of Psychiatry,
Psychology and Neuroscience - IoPPN), King's College, London had
conferred on me a presumed clitist stature as he gladly added that the Palace,
meaning His Majesty, Sultan Hasnal Bolkiah was interested in my
appointment. I had no excuse/choice but to consent: “He who pays the piper
dictates the tune”! A few days later, I was given a date for the PAP Hasnal
Bolkiah Institute of Health Sciences' First Inaugural Lecture that was February
17th 2007. Consequently, fourteen years and a few months ago, the forerunner
to today's Inaugural Lecture titled “The mother, the child and their brain:
Understanding the role of sex steroids in disorders of the brain” was delivered.
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The main uniqueness of this Inaugural Lecture resides not only in its being
Bowen University's 'Seventh' which, as 'philosophically spiritualised' by one
of my colleagues on the B.MLS Programme symbolises perfection, but mainly
in the fact that the push into my academic career, which has culminated in it,
- was given by a prophesy that was duly documented by my wife as it flowed ata
Christian Fellowship Meeting in June 1982 at the UCH, Ibadan. While the
prophesy was coming forth, I knew it was for me even though I did not write it
down and was not seated with my young bride at the time. Once we got back to
our 'Boys Quarters' one-room apartment in 'Angola’ inside the UCH, my wife
brought out her note and we discussed the prophecy extensively. This is
summarised as “God's promise to show me the secrets of Science and
Medicine with a demand for total dedication to the course”. Seventeen years
later on a visit home from the UK to bid my great father and mentor goodbye as
he got ready to meet his Saviour and Lord, his last wish for me was to become a
professor! It is this and the way the prophecy played out that gave rise to the
title of this Inaugural Lecture.

Fast forward eight (8) years from 1982, [ was on my way to London's Institute
of Psychiatry to start my PhD in Neuroscience in what could be described only
as a manifestation of God's unalloyed and unstinted faithfulness and goodness
right at the beginning of what President George Bush, Snr christened the
'Decade of the Brain'. The intervening eight years were spent working in
routine diagnostic Laboratories of the Oyo State Hospitals' Management
Board notably Adeoyo State Hospital (now Adeoyo Maternity Hospital,
Ibadan where my Medical Laboratory Science Career as a Laboratory
Technician began in November, 1976); State Hospital, Oyo and Ring Road
State Hospital, Ibadan as well as studying for a Master's degree in Chemical
Pathology at the College of Medicine, University of Ibadan.

I arrived at De' Crespigny Park, Camberwell, London SE5 8AF, which houses
the IoP then as an Institute of the British Postgraduate Medical Federation on
Monday, 22nd January, 1990. It was to be my second home for the next sixteen
and a half years as well as my primary academic career habitat where most of
the work that I will be talking about today was carried out. It is the academic
powerhouse for the Royal Bethlem Hospital, the world's first
Neuropsychiatric Hospital as well as the Maudsley Hospital both of which are
located in South East London.



Figure 1: Institute of Psychiatry, Psychology and Neuroscience, King's
College London De' Crespigny Park, London SES 8AF

Consonant with the traditions of Inaugural Lectures, I will be speaking on the
highlights of my academic career thus far which essentially consist of my work
on model systems relevant to psychosis: specifically postpartum psychiatric
disorders; which was the work that 1 did to become a PhD. I will also be
reporting on some of the work that I carried out on host factors that are
involved in the pathogenesis of Transmissible Spongiform Encephalopathies
(TSEs) otherwise called Prion Disorders in particular, Bovine Spongiform
Encephalopathies (BSE, which is mad cow disease in layman's parlance) in
cattle, and scrapie of sheep and goat. I will close by looking at what I call 'The
Bowen Chapter' which essentially touches on my experience and work in
Bowen University to date as well as research engagement in Bowen and the
plan for the remainder of my academic career.

Postpartum Psychiatric Disorders

Childbirth is an eventful experience for a woman and her family and is
anticipated to be a fulfilling one. However the immediate postpartum period is
characterised by an increase in all psychiatric disorders (Wolk and Weissman
1995), except non-psychotic depression (Cooper et al., 1988). The rise is most
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dramatic in the first month postpartum and may persist for up to two years
(Kendal et al., 1987). For example, in the first three months following
childbirth, a woman is 16-20 times more likely to have psychiatric admission
to a hospital than in an equivalent period prior to conception (Kendell et. al.,
1981). The psychiatric disorders of the postpartum period include postpartum
blues, postpartum (postnatal) depression and postpartum (puerperal)
psychosis (Zuckerman et. al., 1990). These disorders have distinct clinical
features and affect women in all social classes and cultures (Robinson and
Stewart, 1986).

Maternity blues

This is a mood instability that is characteristic of the puerperium (lles et. al.,
1989; Beck 2003). The affected new mothers have a lack of concentration,
anxiety and an increased concern over their own welfare and the infant's health
(Harding, 1989). The condition, which develops around the fourth postpartum
day in up to 80% of newly delivered mothers is usually self-limiting and does
not need hospital admission (O'Hara et. al., 1991). The symptoms, which
generally abate by ten days after parturition (though a mother may
occasionally have some mild residual symptoms for several months), are
considered normal emotional changes related to the puerperium (Oates, 1986).
Because up to 80% of new mothers may develop this condition, it can be
argued that it is a normal phenomenon. However, when one considers that it
may adversely affect the whole family, including the infant, it does seem to
merit attention.

The “blues” are dysphoric reactions and may be intermingled with the normal
feelings of happiness and achievement which follow childbirth; very
occasionally, euphoria and elation may be excessive and could be associated
with insomnia, and overactivity which may indicate impending manic
psychosis (Kumar, 1990). Maternity blues have significant association with
primiparity and tearfulness during pregnancy (Gard et. al., 1986),neuroticism,
anxiety and depressed mood during pregnancy, a fear of labour, poor social
adjustment and retrospectively, of severe premenstrual tension, but have no
association with previous psychiatric disorders (Kennerly and Gath, 1989).
Pessimism in late pregnancy, which is fulfilled by postpartum reality, an
unplanned pregnancy and a consideration given to elective termination for
have all been associated with associated with the blues (Condon and Watson,
1987). Thus, it is arguable that 'maternity blues' has a psychosomatic rather
than obvious biological aetiology.



Postpartum depression

This form of depression develops in the first postpartum year in about 10-15%
of new mothers and may be mild to severe, and either brief or prolonged
(Brockington et al., 1992). In terms of severity, postpartum depression tends to
represent the midway between maternity blues and postpartum psychosis
(Weissman and Olfson, 1995). In comparison with non-postpartum
depression, postpartum depressive episodes appear to be relatively milder
(Whiffen and Gotlib, 1993) and in most cases, fail to reach the threshold of
psychiatric referral (Brockington and Cox-Roper, 1988). About two thirds of
major postpartum depressive episodes begin within two weeks after
parturition (Brockington et al., 1992). However, there is a wide range of onset
with some presentations occurring in the 24 months following delivery.

Postpartum psychosis

Postpartum psychosis was first described by Esquirol (1845). It is an acute
psychotic syndrome and can be differentiated from maternity blues and
postpartum depression as it is characterised by symptoms resembling an
organic brain syndrome (Kumar, 1990). In postpartum psychosis, there is a
marked impairment of reality testing as evidenced by hallucinations, delusions
and gross disorganisation (Harding, 1989). It usually starts within two weeks
of parturition, generally takes the form of an affective or schizo-affective
disorder and has a frequency of 1-1.4 per 1000 pregnancies (Brockington etal.,
1992). More than half of the affected women meet the diagnostic criteria for
major depression (Brockington et al., 1992; Weissman and Olfson, 1995).
Although the onset is usually within the first two weeks of the puerperium, the
risk remains high for the first three months postpartum (Brockington et al.,
1981; Weissman and Olfson, 1995). Because it seems to present as an organic
brain syndrome without any evidence of associated psychosocial variables,
the pathogenesis of postpartum psychosis appears to be predominantly
biological.

Aetiology of postpartum psychosis

Postpartum psychosis provides a unique opportunity to investigate the
aetiology and potential triggers of psychotic and mood disorders and, in no
other psychiatric condition are we able to predict as precisely the onset of the
disorder definable to within such a narrow timeframe in relation to a trigger
(Perry etal., 2019). It is evident that the aetiology of postpartum psychosis like
other psychiatric disorders is likely to be a complex interplay of several
variables including biological and non-biological variables.



For over a century, the various studies on severe mental illnesses associated
with the postpartum period have shown that the incidence.of psychosis has
remained constant at 1-2 women per thousand births (Kumar, 1990, for
review). Thus, the much improved healthcare delivery and general
improvements in the overall standard of living seem to have no effect on the
incidence of this disorder. Investigations into the role of the other non-
biological variables that have been studied have shown no consistent
association with the disorder. For example, the observation of Agrawal et al.
(1990), which significantly linked the birth of a female child to postpartum
psychosis has not been replicated. So also the association of stressful life
events (Brockington et al., 1990); and those of primiparity. Overall, it could be
argued that the disorder to a great extent is independent of psychosocial
factors.

On the contrary, the evidence of a biological aetiology seems highly
convincing. For example, genetic factors (Schopf and Rust 1994), sensitivity
of hormonal changes that occur in relation to labour and parturition (Maguire
et al., 2020), obstetric variables (Kendell et al. 1981), sleep and circadian
rhythm disruption occurring within the peripartum period and immunological
factors (Piccolide Meloetal., 2017).

Female sex steroid hormones and postpartum psychosis

Of particular relevance to this study is the overwhelming involvement of
female sex steroid hormones. They are an integral part of the endocrine system
~ which acts to coordinate the complex events involved in the development,
differentiation and physiological response to stimuli (McEwen, 1994 for
review); are profoundly important and their aberrant production is associated
with a broad spectrum of diseases (Evans, 1988). They readily cross the blood
brain barrier (Backstrom et al., 1982) and with their receptors being widely
distributed in the brain, they are therefore able to act on the central nervous
system (CNS) and modulate the activities thereby influencing human and
animal behaviour (Weeks and Levin, 1995). At the molecular level, gonadal
hormones affect among others CNS neuronal enzyme activities,
neurotransmitter syntheses, uptake and turnover (McEwen and Parsons,
1982), neuronal growth and differentiation (Ch'angetal., 1997).

Variations in circulating levels of oestrogen and progesterone across the
menstrual cycle have been observed in humans and are associated with mood
changes. During pregnancy, oestradiol and progesterone concentrations
increase several folds reaching more than 100 times the average menstrual
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cycle levels at the end of gestation (Willcox et al., 1985). At parturition and
following on from the expulsion of the placenta, there is a phenomenal fall in
the circulating levels of both oestrogen and progesterone. Interestingly in rats,
oestradiol and progesterone concentrations not only vary across the oestrous
cycle but are significantly increased towards the of pregnancy (Escaladaetal.,
1996) and observe similar reduction at parturition. Given that oestrogen and
progesterone concentrations vary across normal ovulation cycles, during
pregnancy and in the immediate postpartum period in both mammalian
species, the rat arguably therefore, is ethically a model for studying molecular
events that may characterise reproductive activities and associated events in
humans.

Candidate systems for the study of the biology of postpartum psychosis
Clinically, postpartum psychosis has been shown to share symptomatology
with schizophrenia, bipolar affective disorders and schizo-affective disorders
(Brockington et al., 1992). Furthermore, postpartum psychosis is
therapeutically responsive to electroconvulsive therapy, neuroleptics and
antidepressant drugs which are therapeutic regimes used for some forms of
schizophrenia and major affective disorders (Kumar, 1990; Seeman, 1987).
Since both symptomatology and treatment are assumed to be underlined by
biological mechanisms, such data suggest that postpartum psychosis may
share aetiological bases with schizophrenia and/or bipolar affective disorders.
In investigating the aetiology of postpartum psychosis therefore, it is relevant
to consider the biological bases of these disorders. For example, the
dopaminergic system is associated with bipolar affective disorders and
schizophrenia (Seeman, 1987) and the serotonergic system with both
schizophrenia and depression (Kandel 1991; Perry etal., 2019; for review).

Considerable clinical and experimental evidence show that in the CNS,
oestrogen and progesterone significantly influence both the nigro-striatal
dopaminergic pathway, which controls movement and the mesolimbic
dopaminergic system which has a role in affect. This is likely facilitated by the
proximity of the steroid hormone receptors and the anatomical location of the
dopaminergic systems. Experimental data for example show that oestrogen
decreases the expression of Tyrosine hydroxylase the rate limiting enzyme in
catecholamine synthesis (Levitt et al., 1965) and increases the striatal density
of D1 and D2 receptors in male and ovariectomised rats (Di Paolo et al., 1979;
Levesque and Di Paolo, 1989) possibly as a consequence.
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Oestrogen and progesterone have also been shown to increase serotonergic
function in both human and animals and seem to affect serotonin (SHT)

Postpartum psychosis is a distinct clinical entity that shares certain clinical
features with schizophrenia and affective disorders. The similarity in the
clinical presentation of postpartum psychosis and schizo-affective disorders
suggests arelationship which possibly results from similar biological basis.

Although several aetiological factors may have been implicated in the
development of postpartum disorders, it can be argued that the most likely
factor appears to be the sharp reduction in female sex steroid hormone levels in
the peripartum period. Female sex hormones themselves have widespread
effects in the brain at various times which are consistent with both genomic
and non-genomic actions and include CNS actions consistent with the brain's
role in controlling female sex steroid hormone secretion during menstrual
cycle and actions on both motor and cognitive functions.

In view of the possible link between female sex steroid hormone action and
postpartum psychotic disorders, this study investigated the effects of
oestradiol and progesterone on genes that have been implicated in the
aetiology of schizophrenia and affective disorders as an appropriate starting
point for studies of the biological basis of postpartum psychosis using both in-
vitro and in-vivo systems.

In-vitro system

The in-vitro system used 2-dimensional polyacrylamide gel electrophoresis
(2DPAGE) to identify changes in human lymphocyte protein synthesis
modulated by oestrogen and progesterone that might be used to study trait
differences between individuals. I will not be going into the details of this,
however, suffice it to say that data from it were published in Journal of
Psychiatric Research (1997).
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Figure 2. Fluorograph of 2-Dimensional Gel Electrophoresis of lymphocyte
proteins.

The numbered proteins were significantly affected when treated with either
oestradiol and progesterone. The right-hand numbers indicate relative markers
and migration of standard markers.
Key: ac, actin; tu, tubulin.
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EFFECTS OF SEX STEROIDS ON PROTEIN SYNTHESIS IN
CULTURED HUMAN LYMPHOCYTES

ODUOLA O. ABIOLA,* STUART A. CHECKLEY.,T IAIN C. CAMPBELL*

and STEPHEN A. WHATLEY*
*Department of Neuroscience, and tDepartment of Psychiatry, Institute of Psychiatry,
London SES 8AF, UK.

{Reveived 6 June 1993, revised 1] Qcrober 1995, avcepted & Junuary 1996)

Summary—-In cultured human lymphoeytes, oestrogen and progesterone al concentrations found
in plasma during the notmal menstrual oycle, significuntly increase the incorporation of [8]
methionine into protein and, in addition, both hormones significantly alter the relative synthesis of
certain proteins. Atconcentrations found in plastma during pregrancy, some changes are sugmented
while others are reversed. These specific sex-steroid-induced changes in proiein syathesis provide
possible peripheral biological markers of hormone action which musy be tested for their association
with predisposition to, and/or onset of, conditions such as postparium psyehiatric iliness. Copyright
it 1996 Elsevier Seience Lud
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Figure 3: Plate of in-vitro publication summary of results

In-vivo system
The in-vivo study used a rat model of the postpartum period to investigate the

regional expression of genes of the central dopaminergic systems, a serotonin
receptor isoform and the mitochondrial enzymes of oxidative metabolism with
the aid of in-situ hybridisation histochemistry. In addition, cytochrome
oxidase activity was measure by a quantitative histochemical staining and
oestrogen and progesterone concentrations were determined by ELISA. T will
be presenting data on steroid concentrations and region specific expression of
genes for D2 and D4 receptor isoforms and SHT1 A receptor.

Results

Plasma oestrogen and progesterone concentrations are different in the 4
groups of the rat model of the human postpartum period (See Table 1) and
correlate the mRNA levels of the transmitter receptors to varying degrees.

Table 1: Plasma oestradiol and progesterone concentrations in control (C),
pregnant (PREG), postpartum (PP), ovariectomised (OVX) rats

Group Female sex steroid hormones
Qestradiol (pMol) Progesterone (nMol)
C 103£15 218+35
(100) (100)
PREG 333+49° 1029+142°
(323) (472)
PP 97£14 447+51°
(94) (205)
ovX 65+15" 76=13¢
(63) (34)

w

Table 1: Plasma oestradiol (pMol) and progesterone (nMol) concentrations
(mean+SEM) for 6 sets of estimations in the 4 groups of rats used in this study
(percentage of controls are in brackets). “p” values (Students' t-test, two tailed)
for comparison between C and each of the other 3 groups are shown in
superscript: ap<0.05; bp<0.005; cp<0.001.
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Figure 4: Autoradiograph of Representative coronal sections of anterior and
posterior regions of the brain and corresponding plates from a Brain Atlas.

There is increased expression of D2(a&s) and D4 receptors in pregnancy with
further increases and in the postpartum. )
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D,, receptor mRNA (normalised grey values: NGV) in rat groups

Brain Region Groups

Control PREG PP OVX

ACB 6.58+0.5 7.78+0.4° 10.37+£0.4° 5.44+0.5
(100) (118) (158) (83)

AMY 8.43+0.8 9.36+0.8 9.92+0.8 7.10+£0.4
(100) (111 (118) (84)

CAl 8.66+0.8 8.98+0.7 9.24+1.0 7.22404
(100) (104) (107) (83)

CA3 8.28+0.5 10.24+0.4° 9.96+0.8* 7.63£0.5
(100) (124) (120) 92)

CG 8.310.8 9.73+0.5" 11.27+0.3° 6.57+0.8
(100) (117) (136) (79)

DG 10.46+0.4 11.85+0.7° 13.1640.7° 8.58+0.2"
(100) (113) (126) (82)

ENT 8.68+0.6 8.15+0.7 8.49+0.5 7.34+0.5
(100) (94) (98) (85)

LS 6.44+0.4 8.11£0.6 9.02+0.9° 6.22+0.6
(100) (126) (140) 97)

PC 9.46+0.6 9.74+0.4 7.82+1.3 7.68+0.6
(100) (103) (83) 81

SN 9.83+0.6 10.54+0.5 10.02+0.7 8.94+0.4
(100) (107) (102) [C1))

STR 7.38+0.6 10.78+1.2° 13.3441.5° 6.59+0.8
(100) (146) (181) (89)

TS 6.94+0.6 9.62+1.3" 11.99+1.4° 6.41+0.6
(100) (139) (173) (92)

VTA 10.65+1.0 10.50+0.9 9.87+0.5 9.29+0.2
(100) 99) (93) (87)

MOE 8.47+0.2 9.64+0.3° 10.3440.3° 7.31+0.2
(100) (114) (122) (86)

Table 3: NGV for 6 sets of estimations in the 4 groups of rat§ used in this study
(control percentages are in brackets). “p” values (Students' t-test, two tailed)
for comparison between C and each of the other 3 groups are shown in

superscript: ap<0.05; bp<0.005; cp<0.001.
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D2B receptor mRNA (normalised grey values: NGV) in rat groups

Brain Region

Control PREG PP ovX

ACB 7.16+0.6 10.74+1.2° 10.46£0.9° 6.8240.6
(100) (150) (146) (95)

AMY 1141403 12.8940.5" 13.4341.1 8.7410.6°
(100) (113) (118) (84)

CAl 13.43+0.8 14.78+1.1 16.00+1.4° 9.29+08"
(100) (110) (119) (69)

CA3 1222402 13.8740.6 15.33+0.8" 9.30+0.7°
(100) (114) (125) (76)

CG 7.100.2 7.70£1.0 10.19+1.0° 7.09+0.6
(100) (108) (144) (100)

DG 14.68+0.8 16.58+1.1 1531414 11.8240.7
(100) (113) (105) (81)

ENT 11.050.5 132740.5° 1311405 9.98+0.6
(100) (120) (119) (90)

LS 7.05£0.6 8.04£0.7° 9.870.8° 782407
(100) (114) (140) (111)

PC 12.14+0.5 144140.7° 13.86£1.0 10.36+0.5°
(100) (110) (112) (85)

SN 1331x0.6 14.8240.6¢ 14.8441.1 11.91£0.6
(100) (111) (1) (89)

STR 73004 944413 122814 8.62+0.8
(100) (129) (175) (113)

TS 75709 10.73+0.8° 13.1941.6° 7.98+0.8
(100) (142) (174) (105)

VTA 13.42409 1272407 1225¢05 | 1157404
(100) (95) 1) (86)

MOE 10.6040.2 12.30£03° 13.09+0.4° 9.3303
(100) (115) (123) (88)

Table 4: NGV for 6 sets of estimations in the 4 groups of rats used in this
study (control percentages are in brackets). “p” values (Students' t-test, two
tailed) for comparison between C and each of the other 3 groups are shown
in superscript: ap<0.05; bp<0.005; cp<0.001.
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S5HT,, Receptor expression in the in-vivo model
Increase in the expression of SHT,, receptor is densely located in the
hippocampus and its expression is significant only the postpartum group:

Abiolaetal., (1997)J Serotonin Res., 4, 1-9.

S

S-H T, receptor expression in the rat hippocampus
is correlated with changes in female sex steroids

ODUOLA © ABIODLA® STIPHEN A WHATLEY & IAIN © CAMPHRELL

ABSTRALY

Figure 5: Plate of Pg.1 of paper on SHT1A receptor expression showing the
Abstract

-

19



D, receptor mRNA (normalised grey values: NGV) in rat groups

Brain Region Groups

Control PREG PP [0)72, ¢

ACB 6.48+0.2 7.60+0.2° 7.75+0.1° 5.80+0.1
(100) 117 (120) (90)

AMY 6.35+0.2 7.56+0.1° 7.60+0.1° 5.88+0.2
(100) (111) (120) (93)

CAl 7.47+0.5 7.25+0.6 9.33+1.1° 7.06£0.5
(100) 97) (125) (95)

CA3 9.08+0.5 10.29+1.2 12.20+1.3 7.91+0.8
(100) (113) (134) (87)

CG 6.90+0.3 7.80+0.1° 7.90+0.1° 6.05+0.2
(100) (113) (115) (88)

DG 8.60+0.4 8.90+0.1 9.31£1.0 9.22+0.8
(100) (103) (108) (108)

ENT 6.83+0.4 6.85+0.7 7.86+0.6 7.42+1.0
(100) (100) (115) (109)

LS 6.48+0.3 7.59+0.2° 7.47+0.2° 5.97+0.1
(100) (117) (115) (92)

PC 7.63+0.7 7.97+0.1 9.85+1.1° 7.21£1.0
(100) (103) (129) (94)

STR 6.14+0.1 6.99+0.1° 7.29+0.1° 5.30+0.2°
(100) (114) (119) (86)

TS 6.40+0.2 7.210.1° 7.45+0.2° 5.72+0.2
(100) (113) (116) (89)

VTA 6.41+1.0 7.49+0.1° 7.41£0.2° 5.55+0.2
(100) (117) (116) (87)

MOE 7.06+0.3 7.79+0.3 8.45+0.4° 6.60+0.3
(100) (114) (120) (93)

Table 5: NGV for 6 sets of estimations in the 4 groups of rats used in this study
(control percentages are in brackets). “p” values (Students' t-test, two tailed)
for comparison between C and each of the other 3 groups are shown in
superscript: ap<0.05; bp<0.005; cp<0.001.

Conclusion

Parturition in the rat is a relevant and accepted model for studying human
parturition with respect to the profiles of plasma oestradiol and oestrogen
receptors in oestrogen responsive cells in late pregnancy and early postpartum
period (Fang et al., 1996). There is an increased expression of dopamine and
serotonin receptors in the brain in late pregnancy with further increases in the
postpartum: the mechanisms that if produced in humans, may lead to the
development of mood changes in the postpartum are therefore already in place
in late pregnancy.
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Figure 6: A PhD Student in one of the top five (5) institutions globally in
Neuroscience for more than a hundred years but also a certified Security Man
in the UK: being in God's school is not limited to the classroom and laboratory.
He trains and prepares the total man for His Service!

My Early Postdoctoral Years

My early postdoctoral years were spent in my “regular academic home”, the
loP at a time of a national emergency involving UK's livestock industry. The
causal disease, which first came to attention in mid to late eighties seemed
unabating. It indeed was escalating with evidence that the disease might be
transmitting to humans. Research into Transmissible Spongiform
Encephalopathies (TSEs) therefore provided a justified engagement for me
during my early postdoctoral years. The work investigated host factors that are
involved in the pathogenesis and transmission of spongiform
encephalopathies. It has undeniably turned out to be the most professionally
fulfilling part of my entire research career.
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Transmissible Spongiform Encephalopathies (Prion Disorders)

TSEs are a group of progressive, fatal, neurodegenerative disorders of humans
and animals, triggered by abnormal folding of the endogenous prion protein
molecule (Prusiner, 1982). They share symptomatology, neuropathology and
transmissibility: they are transmissible between and within strains (Scottetal.,
1999). They are therefore of both public health and economic importance.
Examples of prion diseases are bovine spongiform encephalopathy (BSE) in
cattle, scrapie in sheep and goat, Kuru, Creutzfeldt-J akob disease (CJD) and its
new variant, vCJD. Once considered highly controversial, the prion
hypothesis is now generally accepted and offers a unifying paradigm within
which to classify and investigate these diseases that are characterised by prion
protein pathology.

Figure 7, H&E Stain (Spongiform Changes) Immunohistochemistry of Prion protein
Taken from: Safar etal., (2005). PNAS USA, 102(9): 3501 -3506
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Figure 8, Plate of page one of a paper published on the prion work

This publication led to an invitation for me to give a Seminar on Gender and
Transmissible Encephalopathies: 2003 Seminar Series: New York State
Institute for Basic Research in Developmental Disabilities, 1050 Forest Hill
Road, Staten Island, New York, USA. 8 April, 2003 and a request for a review
on the subject as shown below.
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Gender, Hormones and the Transmissible Encephalopathies

OO0 Absola® and S A Whatley Fl \A ’,;

Figure 9, Plate of page one of a paper published on the prion work

Genetic Factor

The encoding gene is a major biological factor influencing the length of the
asymptomatic period after infection. It remains unclear the extent to which the
variation between quantitative trait loci (QTLs) reported in mouse models is
due to methodological differences between approaches or genuine differences
between traits. With this in mind, our approach to identifying genetic factors
sought to extend the linkage mapping approach traditionally applied, to a
series of additional traits, while minimising methodological variability
between them. Thus, the approach allows estimations of heritability to be
derived, as well as predictions to be made about possible existence of genetic
overlap between the various traits.

23



OPEN £ ACCESS Frowly svaliabie onfine ; PLeS one

Evidence for Varied Aetiologies Regulating the
Transmission of Prion Disease: Implications for
Understanding the Heritable Basis of Prion Incubation
Times

Conrad O, lyegbe™?*, Oduola O. Abiola’, Chris Towlson

Vaw i f P oty Lemdan, L

2, John F. Powell’”, Steven A. Whatley®®

e SRR w e e

o bapma ) Pty

Abstract

Bavkg o Teanst it Enow sthies (TSER wee & group of prog fatal . tive

waawmmxwmﬁmwmmmmmummm The encoding GUEe i & magor

tustogical factor infusnicing the Jeagth of the Asymgromatic petod after infection. )t remaing undes the extent o which

the vanath ¢ i trait doct {OTLA) reported in mouse models i due to o il diffemne

approaches o genuing ditferences between Trais, With this in mind, out 3ppeach 10 Kenbifying genetic factors has sought

10 eatend the Bnkage mapps dits “\Wmawmdmwxfﬂxmmm}m
a oy ¥ 4

g cerr them, Our s of bilty 1o b cerved a well a5
predictions 10 be made sbout porsible eaistence of genetic overlap between the vanous traits.

Methodology P ! Findd) Our dats incicate & surprisng degree of hadtablity fup to 60%1 Cornlations between
raits ave alo imufied. A senes of OTLS o8 chiomosomes 1, 2 3 4.6 11 andd 18 ac y Gur heritated 3
However, only 3 ks oo chomanome 1Y has a genen et across all 4 modelt explonsd.

Conclusiom. Sgnificance: We have pchieved some Sucaes in & \g novel and presennting QL associated with
Incubation time. However, auide Bom the general stiacts described, the madel specic nature of the broader hout geoet
srchitecture has aho besn browght into chewrer focus. This suggests that genetic Swiiap Can only partially account for the
general hentatulity of incubation tene when factons, such a8 the sature of the TSE agent and the route of admanstaation se
considered. This powrt o highly selevant 1o wUID (s potentisl teeat to public hualth) wheve the route of primary irspactance
S e, wiidie the CITLS et sought desve exchuively from studies of the & oute O sesudes highlght the Bestations of »
single-model approach o QTLmapping of T5E.

Figure 10, Plate of page one of a paper published on the genetics of prions

The nature of the Prion protein
Prions are small é)roteinaceous infectious particles that resist inactivation by
nucleic acid-modifying procedures (Prusiner, 1982). These pathogens may
also cause Kuru and Gerstmann-Straussler syndrome in humans, transmissible
mink encephalopathy, as well as chronic wasting disease of mule deer and elk
(Gajdusek, 1977; , Masters et al., 1981; William and Young, 1982). The
molecular properties of prions distinguish them from both viruses and viroids
(Prusiner 1982; Diener et al., 1982). In addition, they are resistant to digestion
by proteinase K and appear to polymerise into rod-shaped particles. The
destruction of prion infected materials are therefore only effectively carried
out by incineration. An epidemic of any of these infections would
consequently be accompanied by massive environmental pollution. We
therefore sought to devise environmentally friendly methods of denaturing
prion materials especially during a possible outbreak. The inspiration for this
work came during a conversation with my younger brother, His Excellency Dr
Abimbola Taﬁe Abiola at the time that we were celebrating my father's life
shortlf)& after he went to be with his The Lord and Maker. Taye I'm deeply
grateful for this and the various other supports from you and Jumoke to
smoothen the course of this journey.
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Figure 12, Plate of page one of a paper published on prion denaturation

THE BOWEN CHAPTER

The Chapter kicked off on a 'roller coaster'. I was walking back to a land that 1
first bumped into with my head several decades back: the land of my birth! But
this time unlike the first coming, there were rightly no ‘cheerleaders' nor any
vacuum to fill. On the contrary, it was a frosty ground to tread, a completely
different world from the one that I just left behind and the Nigeria that
propelled me to go in search of the proverbial golden fleece a little over a
quarter of a century before. The atmosphere around me was filled with an
immiscible combination of the Christian love that a Christian University like
Bowen offers and the elements that accompany the morbid unbridled quest for
self-propagation and survival instincts of the unregenerate. This threw me into
my first challenge in Bowen University. I was offered appointment in
Biochemistry rather than my preferred specialty of Chemical Pathology. of
course, I readily accepted the appointment, knowing that like all things that
relate to me, it was for the name of the Lord to be glorified. I am proud of my
three years and four months' headship of Biochemistry in Bowen University
and grateful to God for the services that I was privileged to render to students
and their parents, as well as the cultivated friendships and relationships with
staff and students. The intercalated Biochemistry degree along with its heavy
burdens on my person are what [ will not hesitate to go for any day should I find
myself in a similar situation. The gains therefrom in overcoming a most
rallying challenge, but much more, having the destinies of several more young
people tied to yours, will always dwarf such pains. It is no gainsaying that a
resulting cataclysm of my 'demeanours' in Biochemistry, intriguingly led to
the premature, though belated birth of the B.MLS programme of which I am
privileged to be described as the founding Chair and currently Programme
Coordinator: a most satisfying though challenging position. Thave also had the
privilege of serving the present administration as Director of Research and
Strategic Partnerships and currently as Director of Academic Planning and
Monitoring. Certainly, itis greatly honourable to be born to serve.

My Research in Bowen University

I came to Bowen University essentially with the determination to work with as
many as would be willing in setting up a centre of excellence in Biomedical
and Drug Research. Although, the turbulence that characterised my early years
in the University seems to stifle progress in this direction, nonetheless,
because “all things work together for good to them that love The Lord and are
called according to His purposes”, I am confident that this purpose will be
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achieved to His glory. Indeed, the silver lining for accomplishing this came on
the horizon with the advent of the Professor Joshua Ogunwole's administration
in what to me is a divine arrangement and for which I am eternally grateful.

My research in Bowen therefore aims at understanding the molecular
mechanisms underlying the efficacy of widely used herbal remedies in the
treatment of various chronic diseases. In addition to making some sense to me
personally, essentially because of the huge potential it has to deflate the ever
bloating cost of healthcare to our people, the World Health Organisation
(WHO) has also argued in support of this and encouraged researchers to
engage in this area. Intriguingly, this synergises with the philosophy currently
driving research at Bowen, which is “Putting science on indigenous
knowledge”. Thus, I am currently working with a group of highly intelligent,
hardworking, Godly and much younger colleagues in the areas of Clotting
disorders, Diabetes Mellitus, Colorectal cancer and Multidrug resistant
microorganisms.

Figure 13: Three of my colleagues inside the BMLS Research Facility and
some of the pieces of equipment for our research in Bowen University

27



My Contribution to Knowledge

My research has focused on the application of basic biochemical concepts to
understanding the pathological bases of various disorders especially with the
intent to finding appropriate therapy.

My PhD, which investigated the regulation of gene expression by female sex
steroid hormones in model systems relevant to psychotic illness, contributed
to understanding the biological basis of postpartum psychiatric disorders
(Abiola et al, 1996, J. Psych. Res. 30(3),229-238; Abiola et al, 1997, J Ser. Res.
4, 1-9: Abiola et al, 1997, J Endocrinol 155, Suppl 2 p38; Abiola et al, 1998, J
Endocrinol 156, Suppl, p169; Abiola et al, 1998, J Endocrinol 159, Suppl p3;
Abiolaetal, 1999, J Endocrinol 160, Supplp127).

The study developed: a) an in vitro system with the potential for identifying
women at risk of developing postpartum psychotic disorders using a number
of lymphocyte protein markers whose syntheses are altered by female sex
steroids; and b) a physiological, endocrine model which has been used to
identify female sex steroid hormone-induced changes in neurotransmitter
systems' gene expression in several brain regions. These female sex steroid
hormone-regulated genes provide candidates for future studies on the
biological basis of postpartum psychiatric illnesses.

My postdoctoral research included studying host factors involved in the spread
of TSEs or Prion Disorders. Our research used BXD recombinant in-bred (RI)
strains of mice; a model system which reveals the following:

i) Varied aetiologies regulating the transmission of prion disease with
implications for understanding the heritable basis of prion incubation
times (Iyegbe, Abiolaetal, 2010, PLOS ONE 5(12):e14186)

ii) A profound gender-specific differences with the initial transmission of
bovine spongiform encephalopathies (BSE) (dbiola et al 2002,
Intervirology 45(1), 56-58); [this has been replicated by others (Akhtar et
al2011, PLOSONE 6(12): €28741)],

iii) Areversal ofthe profound gender specific differences in the absence ofthe
alpha synuclein gene (unpublished);

iv) An association between gender and the process of host adaptation (also
referred to as the 'species barrier') in the transmission of BSE (4biola et al,
2000, J Endocrinol 167, Suppl p85; Abiola & Whatley 2003, Curr. Med.
Chem-Immun., Endoc. & Metab. Agents 3(2), 161-169; Abiola et al 2004,
Endocrine Abstracts 8, 62).
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Interestingly, a gender difference also exists in other major neurodegenerative
diseases such as Alzheimer's disease (Musicco 2009, Funct Neurol 24(2), 89-
92) and Parkinson's disease (PD) (Haaxma et al 2007, J Neurol Neurosurg
Psychiatry 78; 819-824) where a mutation in the alpha synuclein gene has
been implicated in the pathogenesis (Jowaed et al 2010, J. Neurosci 30(18),
6355-6359). This suggests common mechanistic pathways involving gender
associated biological substrates: the most obvious candidates being gender-
specific hormonal and/or chromosomal parameters. In my opinion, the BSE
mouse model has provided an experimentally powerful paradigm that is
appropriate to investigate this phenomenon. This potentially has huge
implications for further understanding and the development of much more
effective treatment and possible prevention of these neurodegenerative
diseases with gender delineated epidemiology.

In addition, in collaboration with colleagues in the United Kingdom and
Canada, I studied keratinase-producing bacteria from different sources with a
view to identifying consortia of bacteria that may be capable of prion protein
inactivation under composting conditions. It is our opinion that this will
provide an environmentally friendly mechanism for the destruction of prions
in case of an epidemic of BSE, scrapie or chronic wasting disease of deer and
elk: we published two papers in this area (Okoroma et al 2012, Inter Biodeter.
& Biodeg.; Okoromaetal 2013, PLoS ONE).

In collaboration with Professor Dhinsa of the Faculty of Education, University
of Brunei Darussalam, 1 have also contributed to using our knowledge of
neuroplasticity to improve classroom practices (Abiola & Dhinsa 2012, Inter:
J Environ. & Sci. Edu).

RESEARCH GRANTS

I)  Funder: Bowen University (2020-2022)
Amount: N-,621,004:00
Project: Vegetable and Fruit Modulation of Blood Coagulation

(Principal Investigator, ongoing)

i1)  Funder: Bowen University (2020-2020)
Amount: NS5,707,500:00
Project: An investigation of molecular mechanisms of

antidiabetic action of Psidium guajava and
Metformin with muscle relaxants using a rat model
of Type 2 Diabetes Mellitus (Principal Investigator;

ongoing)

29



iii)

vi)

vii)

viii)

Funder:

Amount:

Funder:

Amount:

Project:

Funder:

Amount:

Project:

Funder:

Amount:

Project:
Funder:

Amount:

Project:

Funder:

Amount:

Project:

Funder:

Amount:

Project:

Funder:

University of Brunei Darussalam (2007-2009)

BND§$ 34,700.00

Project: A toxicological investigation of 'Obat asam

urat flu tulang and cikunguya' (Principal Investigator
(PI); completed)

University of Brunei Darussalam (March-April 2007)

BNDS$ 3,900.00

A study of mouse genetics and spongiform

encephalopathiesin

experimental BSE (PI Research Leave at King's

College London; completed)

Middlesex University, London, UK (2009-2012)
(Matching grant riding on 'vi')

£16,161.82

Enzymatic degradation of prion protein (Co-PI with
Dr Diane Purchase of Middlesex University,
London, UK; completed)

Alberta Research Institute (2006-2011)
CA$205,000.00

Neuropathological analysis of TSE (PI; completed)
Medical Research Council UK (June 2002-May 2005)
£728,000.00

Characterization of host genetics factors in oral
transmission of BSE

(Recognized Researcher & Scientist carrying out the
project; completed)

Medical Research Council UK (November 2002-
October2006)

£548,000.00

Early disease progression and identification of
molecular markers of

BSE pathogenesis (Recognized researcher; completed)
Medical Research Council UK (March 1998-May 2002)
£560,000.00

Characterization of host genetic factors in
transmission and pathology of transmissible
encephalopathies (Postdoctoral Fellow, completed)
Deanery, Institute of Psychiatry, King's College
London (1990-91)
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Amount: £6,600.00

Project: Effects of female sex hormones on gene expression
in peripheral human lymphocytes (MPhil/PhD
Studentship,; completed)

PRIZES, HONOURS, NATIONALAND INTERNATIONALAWARDS

1. Faculty of Public Health, University of Ibadan: Splendid Presentation
Award at the Distinguished Lecture Series—2019.

ii. NABS: Award for Service to Biochemistry and Humanity —2017

iii. AMLSN: Award for Excellence—2016

iv. Best Scientific Poster Award: Prion 2009, Thessaloniki — Chalkidiki
Greece Okoroma E.A, D. Purchase, H. Garelick, A. Jen, R. Morris & O.
Abiola: 2009 ‘

v. Medical Research Council (MRC, UK) Postdoctoral Resecarch
Fellowships: 1998-2006

vi. Dean, Institute of Psychiatry, KCL, London MPhil. Studentship: 1990-1991

vii. Oyo State Government Sponsorship” to study Medical Laboratory
Sciences: 1976-1982

viii.2nd Place Winner, Oyo Educational Zone Nigeria Children's day Essay
Competition: 1975

ix. Oyo State Government Sponsorship to train as a schoolteacher: 1974-1975
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Institution of Award For Academic Excellence

The Vice Chancellor, Sir, in appreciation of The Lord's faithfulness in seeing

us thus far on this journey, my wife and I have decided to set up a Trust with the

University for N250,000 each to institute Annual Academic Prizes in honour

of my uncle Mr Jonathan Folaranmi Akanni Akinola, Retired Deputy Director

of Public Health (Disease Control) Oyo State, Nigeria; my parents Samuel

Adeleke Alabi Edu Abiola (MON) & Rebecca Faramade Ajoke Iko Abiola; my

supervisor, teacher, mentor Professor Iain Cameron Campbell. I will also be

instituting a prize in honour of my wife, Mrs Titilayo Olajumoke Abiola in the
same vein as the others. The prizes will be as follows:

1. Jonathan Folaranmi Akanni Akinola Prize for the best graduating student
in the Public Health Programme with a cGPA of not less than 4.0 instituted
by Professor Oduola and Mrs Titilayo Abiola.

2. Samuel Adeleke Alabi Edu Abiola Prize for the best graduating student in
the Agriculture Programme with a cGPA of not less than 4.25 instituted by
Professor Oduola and Mrs Titilayo Abiola.

3. Rebecca Faramade Ajoke Iko Abiola Prize for the overall best graduating
female student on the B.MLS Programme instituted by Professor Oduola
and Mrs Titilayo Abiola.

4. Professor lain Cameron Campbell Prize for the best graduating student in
Pharmacology on the B.MLS Programme instituted by Professor Oduola
and Mrs Titilayo Abiola. i

5. Mrs Titilayo Olajumoke Abiola Prize for the best graduating student in
Medical Microbiology on the B.MLS Programme instituted by Professor
OduolaAbiola

6. Inaddition, we will be increasing the endowment for the existing Samuel
Adeleke Alabi Edu Abiola (MON) Prize for the best graduating student in
Agricultural Extension to be at par with the newly the newly established ones.
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My uncle and mentor, a man of My PhD Supervisor, A Great Teacher,
impeccable character, integrity and Mentor and Friend
transparent honesty

A

Mr Jonathan Folaranmi Akanni Akinola Professor Iain Cameron Campbell

Retired Deputy Director of Public Health BSc. Ph.D. DSc.
(Disease Control) Oyo, State. Nigeria 1oPPN, King's College London

w 3

My loving parents, great inspirers, excellent mentors: Abiyamo Tooto!

Samuel Adeleke Alabi-Edu Abiola (MON) & Rebecca Faramade Ajoke-lko Abiola
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The Abiola Clan in the UK: My beloved Family!

My wife Titilayo Olajumoke and awesome children and grandchildren who have
supported and keep supporting me here
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