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PREAMBLE

The Vice Chancellor and Chairman of this
occasion, Professor S.0.0 Amali, Deputy Vice
Chancellors Academic and Administration, The
Registrar and other Principal Officers of the
University, Deans of Faculties, Deans of
Postgraduate School and of Students’ Affairs,
The Chief Medical Director and Other Principal
Officers of the University of llorin Teaching
Hospital; Professors, Heads of Departments,
Other Academic and non academic staff of the
University, My Lords Spiritual and Temporal,
Friends of the University, Members of the Fourth
Estate of the Realm (the Press), Distinguished
Ladies and Gentlemen, and Great students of this
university, you are most welcome to this
inaugural lecture, one of those occasions that
bring the Town and Gown together.

| am grateful to the Vice Chancellor and the
entire University for giving me this opportunity
to deliver my inaugural lecture, a task that is
expected to be performed by every newly

appointed Professor in show-casing his or her
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contribution to the advancement of the frontiers
of knowledge. You may say that this is coming
ten years since my professorship took effect; but
in reality seven years since the promotion was not
announced until the 35of July, 1997, by share
co-incidence on my Patron Saint’'s day. To God

be the glory and honour.

INTRODUCTION

In view of the diverse backgrounds of the

audience today, | shall try very hard to strike a
golden mean between making this lecture titled
“Of Bacterial Pathogens and Diarrhoea: Making
visible the invisible link” a highly technical
expose and that of making it so simplistic as to
fail to capture the value of one’s contribution to
knowledge through one’s scientific research
efforts.

This is particularly pertinent in an
environment like ours where the concept of
aetiology or cause of disease is warped — being
attributed to the supernatural, the evil spirit, evil

machinations of a perceived enemy, witchcraft or
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where the cause of disease is shrouded in
mysticism or superstitious beliefs rather than on
the “Germ theory” of infectious disease;
especially as the germs are invisible to the naked
eye. My task today would have been made easier
if, as has been advocated by a foremost
educationist and a past Federal Minister of
Education, Professor Aliyu Babatunde Fafunwa,
science was to be taught in the mother tongue in
Nigeria.

My initiation into the field of medical
scientific research dated back to my senior
residency training years at the Lagos University
Teaching Hospital, Idi-Araba in the late seventies
under Professor Joe Minson Falaiye, one of
Nigerian pioneers in the field of medical gastro-
enterology. This was further built upon during a
one-year clinical and research attachment at the
General Hospital, Steelhouse Lane, Birmingham
in the United Kingdom under Dr. R. N. Allan, a
foremost gastroenterologist and past editor of
“GUT”, the Journal of the British Society of

Gastroenterologists and, at the Department of
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Medical Microbiology of the University of
Birmingham, under Dr. Phyllis Pease a foremost
microbiologist and researcher of international
repute. My sojourn in the latter institution
afforded me the opportunity of delving into the
use of light-, fluorescent-, scanning- and
transmission-electron microscopes respectively
and also the skills involved in research
photography. All the slides that | am going to
show in the course of this lecture are products of
this training package.

My academic and research activities were
further nurtured to maturity at the University of
llorin and the University of llorin Teaching
Hospital both of which services | joined in May
of 1985 as Lecturer | and Consultant Physician

respectively.

DIARRHOEA
The focus of my lecture today is Diarrhoea,

which is defined in medical parlance as an
increase in the frequency and fluidity of an

individual’s bowel motions. In ordinary parlance,
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diarrhoea is defined in the 1998 edition of
Chamber’'s English Dictionary as a persistent
purging or looseness of bowel motion or
evacuation of liquid faeces.

It must be clearly emphasized that each
human being has his or her own bowel habit that
is normal to him or her: some individuals empty
their bowels or pass faeces or stools once daily;
some others once in two days; some others twice
in a week, whilst some others do so twice in a
day. When a person who normally empties his
bowels once in a day starts to do so three times or
more a day, or instead of passing formed stools ,
passes loose or frankly watery stools like the so-
called rice-water stool that typifies the diarrhoea
caused by cholera vibrio, the individual is said to
have developed diarrhoea.

The term diarrhoea must be differentiated
from dysentery which connotes the passage of

blood and mucus in the stool.
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TABLE I: CAUSES OF DIARRHOEA

1. Congenital or Inherited Causes

(&) Intolerance to gliadin protein contained in
wheat

(b) Inability to absorb chloride ions

2. Infective Causes (causes due to germs)

(a) Viral e.g. rotavirus, cytomegalovirus,
HIV

(b) Chlamydial e.g. Lympho-granuloma

venereum

(c) Parasites e.g. Entamoeba histolytica

Giardia intestinalis Stronqgyloides

stercoralis

(d) Bacterial e.g. Vibrio cholerae

Yersinia enterocoliticaBacillus

cereus Aeromonas hydrophiliae

(e) Fungal :_Histoplasma duboisii

3. Post Surgery/Post Radiotherapy

(a) Post-gastrectomy syndrome
(b) Post-vagotomy

(c) Bowel resections
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(d)Post radiation enteritis
4. Endocrine
(a) Diabetes mellitus
(b) Thyrotoxicosis
(c) Carcinoid Syndrome
(d) Zollinger-Ellison Syndrome

(e) Pancreatic pseudo-cholera syndrome

5. Neoplastic (i.e. caused by cancer)

(a) Colo-rectal cancer

(b) Medullary carcinoma of the thyroid
(c) Villous papilloma of the rectum

(d) Oat-cell cancer of the lungs

6. Allergic Reactions

Allergy to milk, pepper, beer, flour.

7. Drugs
e.g. magnesium salts, lactulose, antibiotics,

colchicine, neomycin, etc.

8. Mal-absorption of food eaten
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9. Purgative abuse e.g. “agbo jedijedi” that may
cause profuse diarrhoea and dehydration

leading to death in severe cases.

10. Idiopathic (Exact cause unknown)

(a) Crohn’s Disease

(b) Ulcerative colitis
these two diseases, though common in
Europe and North America, are very

uncommon in this part of the world.

11. Functional (psychogenic)

Irritable Bowel Syndrome

Of the various causes of diarrhoea, | shall
focus on diarrhoea caused by bacteria with particular
reference to a specific bacterium. Bacteria are little
germs each being made up of a cell that cannot be
seen with the naked eyes. Not all bacteria are harmful
to humans. Those that are harmful in the sense that
they cause disease are said to be pathogenic.
Pathogenic bacteria cause such diseases as

pneumonia, tuberculosis, pyogenic meningitis, boils,
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abscesses and plague whilst some others cause
diarrhoea. | shall be highlighting the group that cause
diarrhoea, focusing on a fascinating member of the
group as the subject of my lecture today.

v BACTERIAL DIARRHOEAS

Acute bacterial diarrhoeas constitute a major

health problem on a global scale but this is much
more so in the developing countries of the world,
especially among children, where they are a major
cause of mortality (death) and of morbidity in all

other age groups.

About 500 million episodes of acute
diarrhoeas occur annually among children below the
age of 5 years in the developing countries of Africa,
Asia and Latin America. Assuming that a quarter of
these episodes of diarrhoea are of bacterial origin and
a 1.0 to 3.5 per cent mortality, between 1.0 and 3.5
million children in those countries would die
annually from attacks of acute bacterial diarrhoeas. It
has been estimated also that the great majority of
acute diarrhoeal illnesses in adults and children over

the age of two years is attributable to bacterial



13

pathogens or gernfsEnteritis and other diarrhoeal
diseases were rated among the ten leading causes of
death for young children in eleven African, South
American and Asian countriess According to
UNICEF in Nigeria, 200,000 children die annually in
Nigeria from diarrhoeal disorders.

In terms of morbidity among adults, acute
diarrhoeas rank second only to common cold in the
USA.* In Nigeria, although precise statistical data are
lacking, anecdotal reports indicate that acute
diarrhoeas would rank probably second to malaria
from the point of view of production time lost.

Such is the great impact of bacterial
diarrhoeas on a global scale that much research effort
has been geared towards unraveling the mechanisms
by which bacteria actually cause diarrhoea. This is
very important because a thorough understanding of
the mechanisms is crucial not only in providing new
rational and better treatment measures but it will also
go a long way to putting in place strategies aimed at
prevention and control of these diseases. The need
for such breakthroughs was the motivation for my

participating in this area of research.
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V. GUT__FLUID _PHYSIOLOGY:- ITS
RELATIONSHIP _ TO _ DIARRHOEA
(FIGURE 1)

To put this whole area of diarrhoea in proper

perspective, it is important to provide the
fundamental basis upon which the development of
diarrhoea rests, irrespective of the cause of diarrhoea.
7 — 9 litres of fluid pass through the gastro-
intestinal tract, which may be likened to a tunnel or
pipe with two open ends, one of the two ends being
the mouth, the other being the anus, every 24 hours
or every day. The 7 — 9 litres of the fluid come from
a number of sources as follows: 2 litres come from
fluids (water) taken in the diet every day; saliva
contributes a litre, gastric juice produced in the
stomach — 2 litres; bile — 1 litre, juice from the
pancreas — 2 litres and the small intestine itself
accounts for another litre. Most of the fluid is
reabsorbed from the lumen into the wall and
ultimately into the blood in the small intestine (small
bowel) such that only 1 — 2 litres are passed unto the

large bowel, the colon, which absorbs nearly 90 per
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cent of the 1 — 2 litres presented to it, thus allowing
only 100 — 200mls of fluid to come out in the faeces
or stool. This process whereby the colon reabsorbs
90 per cent of the fluid reaching it is the last defence
against allowing diarrhoea to ensue and is referred to

as colonic salvage mechanismDiarrhoea occurs

when this colonic salvage mechanism fails as the last
critical step. For diarrhoea to take place, irrespective
of the underlying cause, the colonic salvage

mechanism has to be overwhelmed.

The inner surface of the gastro-intestinal tract
or tunnel or pipe is thrown into finger-like folds
called villi whose aggregate surface area is as large
as a lawn tennis court to provide an abundant
absorptive surface to achieve great efficiency in
absorption of digested food products, water, salt and
other materials.

CAUSES OF DIARRHOEA (SEE TABLE

2)
Many bacteria are known to cause diarrhoea.
Among them are Shigella _dysenteriae, other

Shigella species which cause dysentery as well,

Salmonella _typhi which causes typhoid, other
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Salmonella species cause paratyphoidibrio
cholerae, causing cholera called “onigbameji” in

Yoruba, Staphylococcus aureus, Clostridium

perfringens and Clostridium _difficile  associated

with antibiotic-induced diarrhoea, the extreme form
of which is pseudo-membranous colitis. These
bacteria have for a long time been known to cause
diarrhoea in humans. However over the last two
decades, some other bacteria have gained recognition
as causes of acute diarrhoea in humans. Such bacteria

include, among othergscherichia coli of various

strains, Baccilus cereus, Campylobacter fetus,

subspecies jejuni, Vibrio parahaemolyticus,

Aeromonas hydrophilia and Yersinia
5,6,7,8,9,10.

enterocolitica.

YERSINIA ENTEROCOLITICA

Of these relatively new bacterial agents of

diarrhoea, the bacteriuiversinia enterocoliticais a

fascinating gram-negative cocco-bacillary organism
which has risen from obscurity to become what
Bottone has aptly described as “a charismatic micro-

organism”*!, by Robins-Browne as one of nature’s
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most versatile pathogefisand a focal point of
research interest not only in human medicine but also
in veterinary medicine. It is for these reasons that it
has been singled out and chosen as the bacterium to
use in demonstrating the beauty of medical science
and technology in providing an invisible link and
demonstrating how precisely it brings about
diarrhoea in humans.

The organism is of public health importance
in view of its ubiquitous distribution particularly in
food, water and the environment generally as well as
the fact that not all strains of the bacterium are
harmful to humans. Besides, it has a protean clinical
manifestation as reflected in the range of clinical
syndromes associated with it such as acute diarrhoea,
indistinguishable from that caused by other bacteria,
protein-losing enteropathy, pseudo-appendicular
syndrome, bowel perforation, peritonitis, gangrene of
the bowel, septicaemia especially among immune-
deficient individuals. It has been found to
masquerade as typhoid fever, pyrexia or fever of
undetermined or unknown origin. It has been

reported to cause pan-ophthalmitis, tonsillitis,



18

meningitis, sarcoidosis—like illness, a seronegative
poly-arthritis, especially among HLA B27 positive
individuals; uveitis, carditis, erythema nodosum,
Reiter's syndrome, thyroiditis, glomerulopathy,
neuralgic amyotrophy and a Miller-Fisher variant of
Guillian-Barre syndrome comprising oculomotor
palsy, ataxia and absent tendon reflexes. All these
have been elaborated upon in two of my publications,
a dissertation and a journal articté

One other characteristic of this fascinating
bacterium is its unique capacity for survival and
growth at refrigeration temperatures, conditions
under which other bacteria causing diarrhoea fail to
survive.

Recognition must be made here of another
major contribution to knowledge of this bacterium by
a group of fellow Nigerians Agbonlahor, D.E.,
Odugbemi, T. and Dosumu-Ogunbi who in 1982 first
described a differential and selective medium for
isolation of the bacterium from stools in Lagdos.
Another contribution to knowledge in this area of
creating awareness of the existence of the organism

is that of a team from Zaria including Anjorin, F.I.
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and Fakunle, Y.M. when they reported that first case

of Yersinia_enterocolitica infection in Nigeria in
1979:°

TABLE 2: BACTERIAL CAUSES OF
DIARRHOEA

(@) Enterotoxigenic Bacteria

These are bacteria that produce toxins
(poisons) which cause diarrhoea and include:
Vibrio cholerag Enterotoxigenic
Escherichia coli (ETEC)Clostridium
perfringens Clostridium difficile,

Staphylococcus aureuson-cholera

vibrios.

(b) Entero invasive Bacteria

These are bacteria which cause diarrhoea by
invading or penetrating the intestinal cells
(enterocytes and colonocytes) and include:

Shigella dysenteria&shigella of other

strains, Salmonella typhi

Campylobacter fetygsubspecies
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jejuni and coli), Entero-invasive
Escherichia coli (EIEG)Vibrio
parahaemolyticuand Yersinia

enterocolitica

(c) Classical Entero -pathogenic Bacteria

These produce diarrhoea neither by invading
the intestinal cells nor producing enterotoxins
but adhere to the intestinal cells e.g. Classical

entero pathogenic Escherichia coli (EPEC).

(d) Enterohaemorrhagic Bacteria

This is typified by _Enterohaemorrhagic
Escherichia coli (EHEC)

Vil MECHANISMS OF BACTERIAL
DIARRHOEA (HOW BACTERIA
CAUSE DIARRHOEA (See Table 2)

We now know that pathogenic bacteria which

cause diarrhoea do so by means of one or

more of four pathogenic mechanisms.
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Role of Enterotoxins

Enterotoxins are poisonous substances
called exotoxins which are produced by some
pathogenic bacteria such as Vibrio cholerae

the causative organism of cholera; by

enterotoxigenic strains of Escherichia coli

and others listed in Table 2.

Enterotoxinsare of 2 types(a) the

traditional enterotoxinsand (b) cytotoxins.
The traditional enterotoxins are either heat
labile or heat stable and are represented by

those produced by_Vibrio choleraand

Enterotoxigenic Escherichia coli (ETEC)

They act on enterocytes without causing any
change in mucosal histolod{!®*® The
prototype of the traditional enterotoxins is
cholera toxin called choleragen which is
functionally similar to heat labile toxin (LT)

of ETEC. It acts only on the enterocytes.
Choleragen and LT stimulate adenylate
cyclase located on the inner surface of the
enterocyte membrane causing an increase in

the intra-enterocyte cyclic adenosine mono-
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phosphate (cAMPY’ Heat stable enterotoxin
(ST) on the other hand, stimulates guanylate
cyclase and causes in the same way an
increase in intra-enterocyte cyclic guanosine
mono-phosphate (cGMBJ. The increase in
intra-enterocyte CAMP and cGMP triggers off
a cascade of reactions involving calcium and
a calcium-dependent regulator protein called
calmodulin culminating in the leakage of
chloride ions, from the baso-lateral
membrane, which are coupled electrically to
sodium ions thus providing the osmotic force
for the reverse fluid movement into, rather
than away from, the bowel lumen from the
intestinal mucosa(see figure 2§* The
volume of fluid thus secreted into the lumen
of the small bowel exceeds the colonic
reabsorption capacity thereby overwhelming
the colonic salvage mechanism and diarrhoea
ensues. In cholera as in other diarrhoeas
caused by enterotoxins, a secretory type of
diarrhoea, systemic complaints such as fever,

joint aches as well as change in mucosal
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histology are absent, the pathophysiologic
effects being due mainly to fluid and
electrolyte loss which can be massive, hence
cholera can kill in a matter of hours.

Cytotoxic enterotoxins are typified by

those produced by Staphylococcus aureus

Clostridium perfrigens Vibrio

parahaemolyticys Bacillus cereus and

Aeromonas hydrophiliawhich cause some

damage to the brush border of enterocytes,
and bring about diarrhoea by mechanisms

which are yet to be clearly elucidated.
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Choleragen Adenylate cyclase OR cAMP OR  Cd" released

LT, ST Guanylate cyclase cGMP from within the

enterocytes

Calcium-

Calmodulin Calmodulin

complex

activates » Leakage of chloride

protein kinases ions coupled onto

sodium ions

Provides osmotic
force for fluid
secretion into the

bowel lumen
Colonic reabsorption Secretion of fluid
Capacity for fluids ~ into bowel lumen

Exceeded

Secretory diarrhoea occurs

Figure 1: Cascade of Reactions by Bacterial
Enterotoxins causing Diarrhoea
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(B) BACTERIAL DIARRHOEA MEDIATED
BY ENTEROCYTE INVASION
The second main pathogenic

mechanism involves invasion of enterocytes and
colonocytes by entero-invasive bacteria, thereby
causing diarrhoea. When colonocytes are

predominantly affected in the invasion process, the
diarrhea may be associated with the passage of
blood, mucus and pus cells in the stool. Among

bacteria which utilize this mechanism are Samonella
typhi, the causative organism of typhoid; Shigella

dysenteriaevhich, along with its close allies, causes

bacillary dysentery;_Campylobacter fetu¥ibrio

parahaemolyticys Entero-invasive Escherichia coli

(EIEC), and Yersinia enterocolitica®%*

The mechanism of enterocyte invasion by
these bacteria has been elucidated by several
investigators who have carried out studies on human
epithelial cells in culture as well as on animal and
human intestinal tissues in vitro using cine-

micrographic technique (Ogawa et*3transmission
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electron-microscopy (Takeuchi 1971pnd Lee and

his co-workers in 1977/

It is in this area of research that, working
individually and along with a few colleagues at the
Department of Medical Microbiology of the
University of Birmingham and at the Birmingham
General Hospital my major contribution to
knowledge in the field of gastroenterology has been

made.

The work involved using the ability to invade
or not invade epithelial cells to differentiate
pathogenic from non-pathogenic strains of this
fascinating bacterium —_ Yersinia enterocolitica
(Bojuwoye, B.J., Pease, P.E. and Allan B*NWe

were able to demonstrate, looking at 32 serotypes of
the organism, that whereas those serotypes of the
organism which produced diarrhoea in animals and
humans were able to invade epithelial cells, those
from environmental sources were found to be non-

invasive to Hep-2 cells and human foetal gut.
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We went further to study the step by step
process by which the pathogenic strains gradually
invaded Hep-2 cells and human foetal gut using:

(@) Light microscopy on cells in tissue

culture previously challenged, with
various serotypes of the bacterium,
fixed with absolute alcohol and
stained with Giemsa stain.

(b) Immuno-fluorescent technigues

using a fluorescent microscope.

(c) Scanning __electron-microscopy to

show how the bacteria adhered to the
epithelial cell as an initial critical first
step in the invasion process and

(d)  Transmission _electron-microscopy

showing the gradual process of
endocytosis of the bacteria
culminating in  the eventual

internalization of the bacteri&®***®

We were able to also show that only living

Yersinia enterocoliticdacteria succeeded in gaining

access to the interior of the cells by invading the cells
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since bacteria which had previously been inactivated
or killed, by steaming, exposure to ultraviolet light or
by antibiotics, to which the organism was sensitive,
failed to adhere: a crucial step in the invasion

process.
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Fig 2 - HEp — 2 Cell Control
Transmission Electron Micrograph (x 22,000)
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Fig 3 - Y.E. bacterial cells adhering to the surface of a
HEp — 2 cell SEM (x 10,625)

Fig 4 - HEp — 2 cells invaded by Y.E. bacterial cells
TEM (x 3,800)
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fic

Fig 5 - HEp — 2 cells being invaded by Y.E. bacterial cells
TEM (x 27,900)
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Fig 6 — Human Foetal Gut challenged with Y.E. bacterial
cells FAT (X 25)

Fig 7 — Human Foetal Gut challenged with Y.E. bacterial
cellsH&E
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Fig 8 - Human Intestine showing many Villi
SEM (x 724)

Fig 9 - Human Intestinal Villus colonized by bacterial cells
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Fig 10 - Human Intestinal Villus colonized by Y.E. bacterial cells
SEM (x 2,028)

Fig 11 -Human Intestinal Villus colonized by bacterial cells
SEM (x 9,300)



35

The exact mechanism which follows the invasion of
the enterocyte or colonocyte by bacteria is yet to be
fully unraveled but it has been shown that exudation
of fluids from the invaded cells as well as products of
acute inflammatory reactions such as prostaglandins,
protein kinases and cytokines released by the cascade
of reactions triggered off by the invasion process
may mediate fluid secretion from the invaded cells.

Systemic upset such as fever, joint aches and
the presence of pus cells in stools, in addition to
cramping abdominal pain and tenesmus (a feeling of
an incomplete emptying of the rectum), characterize
diarrhoea caused by enterocytes or colonocyte
invasion by the bacteria.

All entero-pathogenic bacteria, irrespective of
the mechanism by which they cause diarrhoea must
be able, in the first instance, to adhere to and
colonize intestinal epithelium, otherwise they will be
swept away in the gale of peristaltic waves.

The mechanism of adherence of these
bacteria to epithelial cells is by means of bacteria
ligands such as pili or fimbriae in the case of

Escherichia colior in the form of a slime substance
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by Vibrio choleraerecognizing and attaching to

specific adhesins or receptors on the enterocytes or
colonocyte€? It has been suggested that adherence
to the enterocyte by pathogenic bacteria is a
permissive or virulence property and that diarrhoea is
caused by an additional virulence factor of either
enterotoxin production or of intestinal or colonic
epithelial cell invasior{°
Mr. Vice Chancellor, Sir, Distinguished

Ladies and Gentlemen: of what benefit is this type of
esoteric research to mankind, you may ask? This type
of research with its level of sophistication, its
technology intensive bases is only possible where the
appropriate facilities are available. Yes, true it was
when in the early seventies at the University of
Ibadan, my alma mater, we were able to carry out
research involving the use of transmission electron-
microscopy. This was when a few of us after the first
professional M.B.;B.S. examination ‘strayed’ or were
invited to undertake an intercalated B.Sc. degree
course in Medical Science (Anatomy) under the
tutelage of late Professor T. Adesanya Ige Grillo who

taught us histo-chemistry, immuno-histo-chemistry,
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cytology, comparative anatomy and electron-
microscopy : all of which had come in handy a
decade or so later in this area of our modest
contribution to knowledge being show-cased today.
Those were the good old days in Nigeria. Shall we
ever return to such an era when electricity supply
was more steady, there was running tap water and
equipment, reagents and other consumables for
research were more readily available than they are in
the Universities these days? Nowadays, our research
activity is almost reduced to the level of operational
research using whatever facilities, even if stone-age,
are available. The same can be said of the decline in
facilities for clinical care of patients. Everything
needed then for the care of patients was available
unlike the situation now that deaths which were
avoidable in the 70s now tend to occur, though
infrequently, as patients in some cases run around to
provide these items. | apologize for this digression.
Let me return to the question: Of what benefit to
mankind is this type of basic but technology-
intensive research at the cellular and even

ultrastructural level? Is it just research for research
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sake or research simply to extend the frontiers of

knowledge?

VIl THERAPEUTIC AND PROPHYLACTIC
IMPLICATIONS OF THE
ELUCIDATION OF THE INVISIBLE
LINK BETWEEN DIARRHOEA AND
PATHOGENIC BACTERIA
These advances in our better understanding of

the mechanisms of bacterial diarrhoeas have
implications for treatment and prevention of bacterial
diarrhoeas.

On the therapeutic front, chlorpromazine, a
very versatile drug used in the management of mental
disorders, among its several actions, has been shown
to reduce the volume of diarrhoeal fluid loss in a
group of patients with cholera by interfering with the
action of adenyl cyclase and cyclic AMP or by a
mechanism involving calmodulit.

Aspirin, indomethacin, and others, with anti-
prostaglandin effects have been found to possess
anti-secretory effects in view of the role of the

prostaglandins in the causation of secretory
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diarrhoeas. This observation was derived from the
benefit of such drugs in diarrhoea induced by
radiotheraphy for cancer of the uterine cervix in
which the diarrhoea is believed to be mediated by
prostaglanding?

Also in our study, the fact that Yersinia
enterocolitica pathogenic strains, when previously
exposed to antibiotics to which they were sensitive,
failed to adhere or invade epithelial cells explains the
rationale for antibiotic therapy in halting diarrhoeal
episodes already induced by the bacteria.

In the area of prevention of bacterial
diarrhoea, one line of attack is directed at preventing
the pathogenic bacteria from sticking onto the
intestinal  epithelial cells (enterocytes and
colonocytes). The sugar D-mannose had been shown
as far back as 1957 by Duguid and Gilles to prevent
adherence of Shigella to red blood cells and human
enterocyte$® This sugar may therefore have
potentials for preventing adherence of pathogenic
bacteria to enterocytes.

As we have also demonstrated in our own

study, Yersinia enterocoliticatrains which were
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capable of causing diarrhoea in humans, when
previously steamed, exposed to ultra-violet light or
pre-treated with antibodies directed against bacterial
antigens, failed to adhere, let alone invade epithelial
cells’® The implication of these findings made by us
is that cooking our food and boiling our water before
consumption remain important preventive strategies
for preventing diarrhoea caused by Yersinia
enterocoliticaas it is indeed with other bacteria
causing diarrhoea.

Stimulation of production of specific
secretory IgA, the antibody which acts along the
intestinal mucosa and which is directed against
antigens of the bacterial pili, fimbriae or slime
substance, the structures which enable bacteria
causing diarrhoea to gain a foot- hold on the
intestinal cells, prevent the bacteria from attaching to
the intestinal epithelium. A vaccine made of pili
carrying the colonization factor antigen (CFA) of

human toxigenic strain of Escherichia calimost

important cause of traveller’'s diarrhoea has already
been produced and it is undergoing clinical trials in

humans®* It is expected that individuals receiving
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this vaccine would develop immunity to diarrhoea

caused by this strain of the bacterium.

If a constituent of bacteria, which is linked
with ability to cause diarrhoea and if found to be
common to all bacteria which cause diarrhoea, rather
like enterobacterial common antigen (ECA), was to
be identified through research, such a common
antigen could be harvested from such bacteria or
mass-produced by biogenetic engineering to produce
a broad spectrum vaccine for prevention of bacterial
diarrhoeas.

Such a break-through even if it was to come
to pass, would not be a substitute for, but rather
would complement, existing simpler and age-long
strategies such as:

(1) improvement in environmental sanitation
especially sanitary disposal of faeces and
garbage.

(i) avoidance of promiscuous defaecation i.e.
defaecating recklessly all over the place
including the so-called “bush-attack”. It is
hereby advocated that we return to the era of

sanitary inspectors or ‘wole wole’ to bring
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sanctions to bear on offenders caught in the

act”.

(i) cooking of raw food items thoroughly before

consumption. Where this is not desirable, as
with vegetable salads, they must be
thoroughly washed with brine (salt water) or

vinegar before eating them.

(iv) Provision of clean potable water or boiling and

v)

(vi)

(Vi)

filtering of water, especially that obtained
from doubtful sources, before drinking.

control of flies which serve as vectors for
contaminating our food with bacteria and
other germs which they carry on their hairy
legs when they perch on uncovered food
already prepared for consumption.

Avoidance of use of human faeces or stool as
manure especially on vegetable gardens near
the house.

Improved food hygiene by ensuring that
cooked food ready for consumption is not
hawked in an unhygienic condition but rather
it should be displayed in fly-proof netted

boxes.
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Making sure that handlers of food meant for
public consumption and workers in the public
waterworks are routinely screened every six
months to ensure that they are not carriers of
bacteria which cause diarrhoea, in general but
typhoid and cholera in particular, in their
faeces. Restaurants or hotels, cafeteria and
other food houses should be made to have
running tap water, provide toilet facilities
with soap and water for washing hands before
they are licensed to operate. Any food house
that is confirmed to be source of an epidemic
outbreak of diarrhoea should be closed down
and reopened only after corrective measures
have been taken. This is what obtains in more
developed parts of the world, where health
care is given top priority and death from such
diarrhoea epidemic is rare.

Improved personal hygiene — washing one’s
hands with soap and water after making use
of toilet facilities and especially before eating

with our fingers.
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Provision of well managed public toilets with
facilities for washing hands with soap and
water after making use of toilet facilities.
UNICEF (the United Nations Children’s
Fund) has advocated the construction and use
of ventilated improved pit (VIP) latrines
where the water closet system is unavailable
or unaffordable.

Left-over cooked food which is intended to
be preserved should ideally be properly
refridgerated — where this is feasible and
available. The only organism which defies
this rule is_Yersinia enterocoliticahich has

the capacity for not only surviving but also
growing at refrigeration temperatures.
Refrigeration is a luxury these days; what
with erratic electricity power supply from

NEPA and fuel scarcity that make the
alternative source of supply from electricity
power generators also unreliable or
unaffordable. It may be sensible to cook just

enough for each family meal to avoid left-
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over food, in the circumstance where this is

practicable and cost-effective.
(xii) Finally, let us all beware of that sachet of the
so-called “pure water” being hawked all over the
place! Does it have a NAFDAC’s registration
number label on it? Otherwise, it may carry cholera
or typhoid bacteria in it and it is impure and unsafe
for drinking because those germs are invisible if only
to the naked eye!

Mr. Vice-Chancellor, Sir, distinguished guests, ladies
and gentlemen, “ideas come and ideas go, but the
winds of intellectual fashion cannot topple over a pile

of scientific knowledge”.
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Mr. Vice-Chancellor, Sir, Deputy Vice
Chancellors, the Registrar, other principal officers of
the University, Deans, Professors, Heads of
Departments, friends of the University; on occasions
like this where the Town and the Gown meet,
Distinguished guests from far and near, my Lords
Spiritual and Temporal, Members of the Fourth
Estate of the Realm, Beloved students of this Great
University, | thank you immensely for your attention.
To those who have come from far and near | wish
you all journey mercies as you return to your various

destinations. God bless you all.
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