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Preamble

Inaugural lectures are par af I rich academic traditions of
universities worldwide. An ‘navigurat lecture s gven by a
lecturer promoted or appointed newly to the rark of Professor
In Nigeria, the history of inauguial lectures dates hack o 17th
November, 1643 with a presenfation by Paul Christopherson. a
Professor  of English enttled “Bilingualism' at the then
University College. lhadan’ INwajiuba, 20177 In our great
university. thirty-three naugu al [Bctures have been delivarad
with Professor G.O.C Obah blazing the trail with his
presentation onN 17th December, 19386 enlitied.
Communication it the senice of & Mation”.

According to the new guidelines for preparation of inaugura
lectures of the Federal Unworsily af Technology Owerr
Nigeria. an inaucgural lecturs is oxpected to hightight the
indnidual's contributions 1o k-cwledge, emphasizing depth o
research, knowledge gap and shawing the way 1o furthe
research. By the same guiderines, the lecture should 1as
between 60 and 90 minutes and antexcerd twe (2 hours.

My early education which by implication began my frormatiol
as a scientist started at the Agbani Road Primary Schoc
Enugu in the 1970s. The quest for secondary education o0l
me nitially to Community Secondaty Seohool Amuzi, Ahiazu
thaise and later to the premier, tbhaise Secondary Schot
Ahoh-Mbaise where | earned the West African  Schoc
Certificate {(WASC) in 1980, As the first childison of 5
Celesting Nosike Dozie of hlessed Mamaory. 8 disciplinarian b
nature and shrewd accountant by training and 1ady wdain
Ahunna Dozie, an ever smiling. laving and crpathic woman b
nature and teacher by vocation. the desire for tertian
education saw me enrali in the only University in Nigaria site
an soft green hills. the University of Nigara Nsukka where
hagged bath the Bachelor of Science and Master of Scienc
degrees under the supeaervisions of Profossor CUF € Nwod
and Dr. N.C. Unagze respectively
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Finally, the hunger fer the nigrest academnic laurel in the land
the doctorale degree. took me Lo the hightands of the Flateaw
where | earmed the valued degree in Palasitulogy and
Entomology at the University of Jos, Plateau Stace Nigeria in
5007 under the caring and exXpert supervision of twa ot
Nigeria's finest scientists, Professor C 0.6, Onwulin, FAS of
hlessed memory as majar supervisal and Professor B E.B.
Nwoke., FAS as Co-SLUPBIVISOT.

Theretore, as @ young biomedical scient.sl brought up under
the guidance of my teache™s and in the course of my carear as
2 teacher | carried aut several studies &1 rrecroorgan sms and
their products including disgases causzd by these
microorganisms. Such diseases of grave pubhc healtn and
socio-economic importance include cnchocermasis (or river
blindress). schistosomiasis (ar pitharziasis). dracunculiasis
(or guinga worm], 10iasis Human Immunodaficiency
Virus/Acguired tmmune Deficensy Synoiome  (HIWVAIDS).
tuberculosis. malaria. cryptospordingis etc. In additon, |
conducted  studies o some Nea conmunicakble  chronic
disabling conditions af humans wWnose rising contrbuticns 1o
the total discase burden s terms i natality and rmaorbidity
have become worisome. Such naor-commuricable chranic
diseases include high biacd pressure Zancer diahetes.

obesity etc.

However the most impartani of thess studies which | consider
significant for the purpose of an maugural lecture are; studies
an the ecology. pathogenicily and physiology of the impartant
but little studied and almaost forgotien fungus. keratinophilic
fungus, stuces an anchocerciasis (o0 nver Bindness). the
debilitating chronic parasitic disease ul peiopie hving atthe and
of the road with grave S0CI0RIONOTIC covaoquences and
studies on the prevalence ant tactors responsible [orthe nsirg
hde of men camImunicanie chro T G aiseases I IR

From these stuclies | i o insl 7 o es it Al
shaped the beegint o of ry e Faleansil two el ails
Ime State  Unwersty w10 Seantorniber TEl Ay

<>



culminated into my promotion to the prestigious rank of
Frofessor of Microbiclogy {with specialization in Medical
Microbtology and Parasitoiogy) in October, 2005.

Since, | cansider the trio of keratinophiles, onchacerciasis and
non-communicable chronic disorders of man, the core of my
contributions for the purpose of an inaugural lecture; | have
entitled this |lecture therefore: "Microorganisms, Microbial
Products and Chronic Disabling Diseases of Humans.

New Insights.

Mr. Chairman and distinguished audience, | deeply apprectate
God Almighty for the special privilege of being a teacher, for
the passion | have for this profession and for making today’s
presentation, the 34th in the Inaugural Series of our great
umiversity possible. Similarly, | thank our dear Vice-Chancelior
and Chairman of the Inaugural Lecture, the affable Professor
of Physics with natural cool-cucumber personalty and
confident demanour, Professor Francis Chukwuemeka Eze
forgranting approvalta this presentatian.

This lecture is dedicated to Mary, our blessed mother and Lady
of Perpetual Help for her constant motherly intercessions and
to the mast affectionate and loving blassed memories of four
L *Yneople; three (3) great men who impacted my life positively,
firstly, “the Celestines”, Celestine Dozie. my father and
Celestine Onwuliri, a mentar; secondly, Charles Okeke, a
brilliant scientist and teacher turned Catholic priest wha taught
me the rudiments of independent research work as a student
and lastly, Lady Patricia Obioma Ajaero, mum-in-law par
excelence and & woman with uncommon golden heart that
stopped beating on June 21, 2017 as preparations for this
lecture was on-going. May their gentle souls and the souls of
atl the faithful departed through the mercy of God rest in peace.

Amen.
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CHAPTER ONE
1.0 Introducticn
1.1 Definition of basic concepts
Microbiology is the study of very minute living arganisms that
cannot be seen by the unaided human eye, called
microorganisms  Microorganisms have a wige taxonomic
distribution. They include bacteria, protozoa, fungi, viruses and
many algae. The existence of microgrganisms was not known
until the invention of the microscope in 1677 by Antonie Philips
van Leeuwenhoek (1632-1723) who Wwas a Dutch Merchant
{Davis, 1980). Leeuwenhoek was endowed with an unusual
degree of curiosity. He studied almost every conceivable
obiect that could be looked at using his single-lens microscope.
He described the main kinds of unicellular microsrganisms that
are known today namely; the major classes of bacteria
(spheres, rods and spirals}, protozoa, algae and yeasts. He
called these organisms “animalcules” or little animals.
Leeuwenhoek is regarded as the Father of Microbiclogy on
account of his discovery of the microbial world

Microbial products are products derived from various -
microscopic organisms. Microbial products may consist of the
organisms themselves and/or the metabolites they produce.
Examples are gnzymes, vitamins, antibiotics. endotoxins,
aming acids etc. These products have important applications
in the environment. food and beverage industry, medicing,
pharmaceutical industry etc.

Disease is regarded as a disorder of structure or funstion in a
human, animal ar plant, especially ane that produces specific
symptoms or thal affects a specific location and s hot simply a
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direct result of physical injury. There are two tyoos of diseascs
nameily, communicabie and nen communicable diseases. A
coammunicable disgase, otherwise, known as an infectious or
contagious disease can be defined as "an illness due to a
specihic irfectious agent or its toxfic products that arises thrcugh
transmission of that agent cr its products from an infected
person, animal or reserveir to a susceptiblc host, either directly
or indirectly through an intermediate plant or animal host,
vector or the inanimate environment.” Examples are Ebola,
HIV/AIDS, malaria, onchocesciasis. guineaworm  etc.
Communicable diseases can be acute {1.e. of short duration}.
Exampie is Ebola. They also can be chronic {i.e. of jong
duration). Example are onchocerciasis {ar nver blindness) and
HN/AIDS.

A non-communicable disease (NCD) is a madical condition or
disease that is not caused by infecticus agents tie. non-
infectious or non-transmissible} . itis a disease which has silent
or insidious onset, progresses slowly for a long pericd of time
and often without symptoms. They are chronic conditions.
Exampies are cancers, diabetes, hvpertension, cbesily etc. In
the succeeding chapters, lwill discuss in details keratinoghiles,
onchocerciasis and non-chronic diseases of humans.



CHAPTER TWC

2.C Ecology, pathogenicity and physiology of
keratinophiles

2 1 Ecology of Keratinophilic Fundgi

Keratinophilic fungi are migrooigarisms that have specwal
affinity for keratm  They incLde dormatophytes and other
retated fungi such as Chiys0spotiui Spesies. Dermatopfrytes
consist of three different generd namely  Trichophylon,
Microsporion and Epideramphyton, Genacrally.
dermatophytes cause diseases known as dermatophytosis (oF
FNGWOTITY 25 oprosed 10 dermatamyanses which include skin
infections such as finea yasicoler, black piedra white piedra
aote caused by other superficial fungi such as Matnssezia furfur,
Piedraia hortan  Trichosporon cutancun The ecology of
keratinophilic fungi consists inastly of seils and coats of wild or
domestic animals from where they ave frequently isolated
using the Tama Karling-Vanbreusaghem ( To-Ka-Vaj hair-
paiting technique {Chabasse. 18RE)

In Nigeria. irformation on keratirm‘philic fungi was scanty.
besides the repart of Okafor ard Gugnani (1981 who
recavered some of [nese fungi frem hais of rodents. There
were no cublished repcrts of enlation of keratinophilic fung!
fram soil.

2 1.1 Findings/Contributionto Knowledge and Discussion
In our studies. we isolated 4% keratinoghilic fungi distribuled In
four genera and seven species from different soil samples
investigated in Nsukka south eastern Nigeria usmng the To-Ka-
\fa hair-caiting tfechnigue Doz et ol 1984a) The organisms
recovered incuded. Chrysosapran? keratinophiun.
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Chrysosoprium fropicum, Chrysasoprium species, Fusarium
OXYSporium, Fusatium solani Microsporium ovoseum and
Geotrichum species (Table 1} Geotrchum species (31.1%)
was the most isolated fungus followed by Chnysosporium
keratinophilum (22 2%} while Fusarivm sofani {4.4%) was the
leastisolated fungus.

The density of fungi was higher in sofl samples with rich arganic
keratin matter such as dairy farm, goat farm, poultry farm and
animal sections of the market than those with poor organic
keratin matter, such as barber's saloon. The higher recovery
from soil samples with rich organic keratin was a confirmation
of previous findings by Sur and Ghaosh {1980} in India.

The isolation of Geatrichum species from soil in Nigeria was
surprising as there are na previous reports of its isolation fram
s0il using the hair-baiting technigue, However, the high
recovery using chicken feather bait is an ingication of its affinity
for keratin, especialiy for chicken feather keratin, Generally, the
bait-specificity studies of each fungus showed that chicken
feather was better selective bait than human hair {Dozie et al |
19844).

The presence of Chrysosaprium keratinophilum .
Chrysosoprium fropicum and other chryzsosperia species in soil
samples fram Nigeria was a confirmation of earlier studies (Sur
and Ghosh 1980; Chabasse, 1988} The cosmopolitan
distribution of Microsporum gypseum was funher established
In our study with its isolation. It is notable that Microsporum
gypseuim is a well known geophiiic dermatophyte responsible
for occasional human and animal dermatophytic infections
commonly called dermatophytesis (Dozie et al., 1898).
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Table 1: Keratinophilic fungi recovered from Nsukka soils

Species isolated o N ofisqlates T of fotz] isolates
Chrvsosporivn koratinaphili ! PR
{ hrysosporin fropid i R V]
(hrysasparinm sposies 1 i
Fusarium Qsporiin A R
Fusaixt saimm i 14
Micrasparinm e N Il
Geotrichum Speies 4 i
Total {5 1

2.2 Pathogenicity of Chrysosporium species

Besides geophilic or zoophilic dermatophytes, the
pathogenicity of other keratinophilic fungi and in particular the
genus Chrysosporium is uncertain, However, the
epidemiglogical importance of soil or wild animals as potential
sources of mycotic infections (Chabasse. 1688). the
phylogenetic relationship between keratinophihic
Chrysosporium and dermatophyte. and the transition from
zaprophytism to parasitism of some specigs such as
Anixiopsis stercoraiia {Gueho et al., 1985) necessarly imply
the potentials of Chrysosporium to be pathogenic.
Accordingly, we investigated the pathogenicity of several
geophitic Chrysasporium species in a mouse model using
three to four week oid white male mice {Dozie &t al.. 1598}

2.2 1 Findings/Contribution to Knowledge and Discussion

Our results showed the ability of Chrysosporium gpecies 10
induce erythematous lesions in white male mice four to six
gays after inocutation. These lesions resolved spontaneously
after four weeks and disappeared after five weeks. No real hair
invasion typical of dermatophytic endothrix infection was
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sean. Though the pathogenic churactar of thesn furngi could
not ce firmily  estahjsne:! vl ther acility 1o induce
erythematous lesions and remain viable for several wecks an
the skin indicate that they may become pathogenic undes
conditions of compromised host imrwnity. Generatly, the
SUCCess In producing expenmeantal finea losions in labaratory
animals has becn repotad 1o depend onanumbnr of tactors,

2.3 Description of thermostable, aikaline-active
kKeratinolytic proteinase from Chrysosporium
keratinophilum

Enzymeas involved in keratin dedradaticn are known as
Keratinolytic proteascs or keratinases Although. keratinalytic
proteinases by keratnophiic fungi are well documented
(Warwrzkiewicz et al.. 1987} there are few reports on the
production of thermostable piotainasos by this group. Highly
thermostahle proteinasas have mainly been isolated from
bacterial species {Takami et al | 1489} Keratinolytic activity is
Known in some species of Chrysosporium ¢ fain & Adrawal,
1980}, but there has been no report of thermostable farm of
keratinalyiic proteinase by the genus Chrysosparium,

2.3.1 Findings/Cantribution to Knowledge and Discussian

In our study. Chrysosporion kerakinophifuim  (which
identification of pure 1sclate was confirmed by Professor D)
Chabasse of the Centre Hospitalier Regicnal Et Universitaire
D'Angers France) produced a thermostable atkaling-active,
keratinolytic proteinase when grown in maedium containing
keralin as an excgencus inducer (Dozie et al 1954h \When
the fungus was grown 1n Sabouraud dextrose hroth which
lacked keratin, thers was 1o ensyme activity Keratinolytic
proteinase activity was detecied in la ctosekeratindmineral sak
culture filtrate after 4 days growth of C. kevatinophilium, The
achvity was maximum (89 1) my. 1. h1) after 10 days (Fig. 1.
Gel-filtration of the crudn engyime showed a single protein
peak corresponding with a single peak of keratinolytic
proteinase activily. The CUIYME recoveny was 13% with 171-

€£p



foid purification

The enzyme wWas optimaliy active at pH 8.0 and highly stabie
(=>50% residual activityl from pld 7 to 10 at 75°C far 24 hours
(Fig. 2y The opfimum temprrature far anzyme aclivity was
g0 G {Fig. 3). This compared with temse erature optima of A40°C
for the keralinaiylic proteinase of B, gypscuin and 43 C to
r4-C for that of Trickophyforn mentagrophyies. The protenase
had 100% activity retentian afier incubation at the assay
ternperature. 40C C for 1 hour, whersas the activity half-life at
o0 C was 30 minutes The enzyme would be potentialty useful,
therefore, for piotechnological anplications, SINCE a large
number of processes ale cartiod outateley ated iemperatures.

2 4 Practical utility of keratinophilc fungi

Keratinophilic fung! ars reported to degrade keratin by means
of protealy‘tic anzyImes called keratinases. Thig property can
be of ecolagical interest n ihe possible use of these fungtin the
hydrolysis of keratin waste 0 the erviranment, Our study
chowed that the keratinase el oly Zzed nnky keratn proteins
(feather, hairy as non weratin substrates such as casein BSA
or gelatin were not degraded (Dozie, 1981). Other studies
have shown that alkaline proteolylic koratinases are of
importance i the lpather tanning ndustries where they a1e
used to remove hai frem hides (Chaphn & Bucke. 1990} i
preference to iraditional methods involving sodium sulphide.
Furthermore, Daley (1260 has reported  the enzymic
hydrolysis of feather keratin 10 aptain protem cancentrate for
Sodder for anmals. Tnerefore, the USE af keratinases in the
degradation of wancls keratn wastes in our envircnment and
the enzymic bioconversian of vast guantities of keratin detived
fram paultry proauehon 16 eILe T 1 nader are possible and yet
to be commertialy axnloied N she much touted waste 0

72



wealth conversion strategy.

2.5 Future Research Priority
Additionaij studies therefore, shayld be conducteq by
microbiologists, biochemists, and biotechnologists an the use
of keratinophitic fungi in production of protein fodder ang inthe
degradation of keratin wastes in the enviranment. The
potential public healih IMpacts on the environment and for
animai nutrition are Enormous.
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Fig. 1. Mycelial growth and keratinolytic activity of
Chrysosporiym keratinophilum Sultured in
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CHAPTER THREE

3.0  Onchocerciasis in the Imo River Basin of Nigeria.
Human cnchecerciasis commuonly called “nver hipdness =2
one of the most important chroric parasitic diseases afflicting
millions of people in the tropical and sib:-trepical zonas. It s
caused by a filanai nematode wonn caved Onchocerca
volvLlus which is transmitted by Rlack flies of the genis
Samiulim (WHO. 1995) Onchecercasis constirutes a major
public health problem and oostacle ‘o zociocconomic
development i endemic commumites whers an estimated
17.7 milhon people arc nfected with ancut 270 000 bhind and
200.000 severely visuaily mpaired and over 8.5 million suffer
from severe itching or dermatitis (WHO. 1985 Nwake & Dosie.
1897 Nwoke et al 20061, Nigena 1s the most endemic country
in the world and accounts for ahout 40%, of glohal prevalance
{(WHO.1985). The alternative name. "river blindness” draws 49
attention to the most serious and irreversible somplication of
the disease. which is blindness. '

3.1 Prevalence, Intensity and Distribution of Disease

Prior to our studies in the Imo River Basin {Figs. 4 & 51, Nwoke
and Uwazie (1891} had orly described the distribution of the
irmature stages of Simulium damnosun vector blackflies in
Isiukwuate. Abia State This was 0 addition (o rapid
assessment surveys to identify communities eligibic for
treatment with meclizan or ivermectin (Nwoke et a| 1854,

L1
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3.1.1 Findings/Contribution to Knowledge and
Discussion

Our results confirmed endemicity of onchocerciasis within the
Imo River Basin and showed that infection had wider
distritbution than was previously reported {Nwoke et al., 1994).
The prevalence and intensity of infection varied (P < 0.03)
amongst communities in the Upper Imo River basin with a
mean higher score (26.8%) and community microfilarial load
[CMFL] {22.1 mfiss) respectively than communities in the
Middle Imo River basin with prevalence of 18.0% and CMFL of
18.1 mflss (Table 2} (Dozie et al., 2004a; Dozie et al., 2006a).
This variation was due to unegual expasure of vilagers to the
bites of the disease vector, S, damnosurm, pparently because
of marked differences in the hydrogeologiéal and topographic
features of the Basin. Several communities in the Upper imo
River Basin are characterized by rocky.'énd hilly terrain, and
presence of numerous rivulets and streams with exposed
basement rocks which form resistant raplds that favour the
breeding of the vectors (Plate 1} The communities in the
Middle and Lower Basin are drained .bg bigger and sluggish
streams. o 0.

Interestingly, the overall sex-related infection showed a similar
pattern in males {22.9%) and females (22.1%) (Dozie, 2002).
This was attributable to equal exposure to the vectors of the
disease which occurred through involvement in the same
occupational activities (in particular, farming) or by living in
close proximity to the breeding sites of the vectors. To a lesser
extent the local dress code for women which exposes some
barts of the body especially the head, hands and feet to the
hites of the vectors might be contributory
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Our findings contrasted with the pattern of sex-related
infections in the savanna bisecological zone, where males had
significantly higher infection than females (Nwoke etal , 1991:;
Anosike & Onwuliri, 1985). In these cases, occupational
exposureg played a prominent role in determining degree of
infection than living in close proximity to breeding sites of
vectors. Furthermore, it is reporied that the dress code of
Musiim women gives encugh protection against bites of the
vectors (Anosike & Onwuliri 1995 Nwoke & Dozie: 1997,
Dozie & Nwoke, 2002).
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The age-related prevalence characterized by increase in
infection with increasing age is consistent with previous reports
on onchocerciasis, underscoring the chronic and cryptic nature
of the disease (Onwuliri et al, 19887) {Fig. 6}. Indeed, our
studies showed that children below nine years of age were
infected with microfilariag of O. volvulus {Dozie et al., 2004a;
Dozie et al.,, 2006a). This was attributable to the habitual
activities of these children around the streams including
swimming, washing, fatching water, assisting with fishing and
farming etc which exposed them to the vectors, thereby
inttiating early man{fly contact.

Occupation played a major role in acquisition of infection, as
farrmers, fishermen and hunters had higher infection than
pupilsfstudents, traders, civii servants, indoor/sedentary
workers {Dozie, 2002: Dozie et al., 2004a; Dozie et al., 2006a}.
This finding is consistent with the infection pattern in the
northern savanna where farmers among other man-water
professions are highly infected as a result of their continugus
exposure to the disease vectors (Nwoke et al., 1991; Onwulin
etal., 1887; Dozie and Nwoke, 2002},

Piate 1. Typical onchocerciasis vector infested stream in
Umulolo in the Upper Imo River Basin

159
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3.2 Onchocercal pathology in the Imo River Basin of Nigeri
Various pathologicat complications of onchocerciasis includi
onchocercal skin disease, |ymphatic complicatior
onchocercal ocular disease were found w1 our st
Onchocercai pathology is due mainly to inflammatory respon:
to dead than living microfilariae.

3.2.1 Findings/Contribution to Knowledge and Dlscusslo
a. Onchocercal skin disease {O8D)

Nodules (17.7%) and jtohing {15.2%) were the most comn
lesions encounterdd in our study while lichenifie
onchodermatitis (LOD) {1.9%) was the lcast commo
manifestations (Dozie, 2002; Dozie et al., 2004a; Dozie el &
2005} (Table 3). A total of 1299 nodules were obtained wi
greater distribution around the lower extremities {iliac cre:
greater trechanter of the femur, coceyx and sacrum) than oth
parts of the body, with few nodules found on the upper pz
particularly the trunk and head {Plate 2). Like previous studie
that had established a positive correlation between anatomin
location of nodules and distribution of microflariae (Kalo. ilari
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1898), the location of nodules on the lower parts of the body
carresponded with higher microfilarial density (Dozie, 2002). A
similarity was reported in Guatemaia and Mexico for head
nodules which are associated with relatively high
cancentration of microfilariae in the head and neck region and
a higher risk of ocular complications {Salazar, 1974).

About 15.2% of study participants reported itehing which
presentation varied from mild and intermittent or severe and
continuous {Dozie et al., 2005). In our study, there was not
much difficulty in identifying some endemig communities as a
cross section of the population was busy scratching.
underscoring the grave public heafth and socio-sconomic
consequences of the anchocercal skin disease
{OSD}AmMazigo, 1984}

Our study was the first to characterize QS0 in the Imo River
Basin based on earlier classification by Murdoch et al., {1997)
into acuts papular onchodermatitis (APOD), chronic papular
onchodermatitis (CPOD), lichenified onchodermatitis (LOD),
atrophy (ATR) and depigmentation (DPM} or leopard skin (L3)
(Dozie, 2002; Dozie, etai.. 2005). Generally, most of the OSD
especially the reactive ones (APOD, CPOD and LOD) in
addition to DPM were observed on the trunks. hands and legs
ofinfected persons {Plates 3, 4, and 5).

The low prevalence of ATR (3.4%) in our study could be due lo
the investigation of this condition in people below 50 years, in
order not to confuse ATR due o onchocerciasis with senile
ATR. ATR is due to repeated episodes of acute inflammaticn
associated with microfilarial death. it's striking feature made
Laigret describe it as & condition that makes young people look
old and old people look like lizards, which Hughes and Daly
called “crocodile skin” (Hughes and Daly, 1651).

L1 74



b. Lymphatic eomplications

Our study for the first time reported a preponderance ¢
lymphatic complications associated with onchocerciais {Dozir
20Q2; Dozie et al., 20060} Cases af lymphadenopathy {Pla
G}, hanging groin {Plate 7) and lymphoedema (genitalia)
genital elephantiasis (Plate 8) were obtained in the Basi
Although, there is an overlap between O. volvulus and oth
filarial pathogens in the aetiology of lymphoedema {iimb) «
elephantiasis of the limb, most cases encountered in this stud
were in persons with O, volvulus positive biopsies (Plate 9).

c.Dnchncarca!nculardisease.{DDD}

Onchocercal blindness is the most serious and perhaps feare
clinical manifestation of onchocerciasis because of it
irreversibility (Nwoke and Dozie, 1997). Various forms of OOl
were reported in our study including itchy eye, tmpaired visio
and blindness {Dozie et al., 2003) (Table 4). An overa
blindness prevalence of 0.2% was obtained in our study whicl
by any known epidemiological index is low (Plate 10}. This i
not surprising since the prevaience of OOD and blindness |
West Africa has been reported to be lower in the rainforest thar
in the savanna zane (Nwoke and Dozie. 1987}, The difference
is due to the reported greater invasiveness and pathogenicity
for the cornea of the eye by savanna strains of parasite than the
forest strain (Duke, 1981).

tn addition, climatic factors may play a role in this difference
especially with the intense sunlight combined with the
harmattan dust and dryness in the savanna which could
influence/alter corneal metabolism, making it more susceptible
to microbial invasion.

d. Signs and Symptoms of Non-classical Onchocerciasis

Besides the classical features of onchacerciasis, certain
features of uncertain association. aettology or pathogenesis
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¢ carlier describod by WHQ (1995) were obtained in the Basin.
?.D These include musculoskeletal pain [MSP] {17.6%)], general
i€, gebility (19.5%) and epilepsy (0.5%) (Dozie, 2002; 2004b).

ate Previous studies had established an association between

qgr MSP and onchocerciasis (Pearson, 1988),

hs: It is significant that our study established a causal association
between onchocerciasis and epilepsy (Dozie, 2002; Dozie et

Wy . op06c: Kaiser et al., 2008). Thirty eight epileptics were
identified in this study, out of which 17{44.7%}) had microfilariae
in addition to other manifestations of onchocerciasis. Kaiser et
al. {1996) had established a significant*association between
epilepsy and onchocerciasis in Kabarole district, Western
Uganda, in the absence of the only confounding variable, the

parasitic cestode, Taenia sohum,

: ‘1:*_.,, % -:*Ek g - '
Dlate 2 Lnchocercal Nodules on the Mead and Waist Regions af
a Male and Female respectively
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Plate 3: Acute Papular Onchodermatitis {APOD) in a patient

Plate 4: Chranic Papular Onchodermatitis (CPOD) on the
Trunk and Legs of a Female Patient
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Tahle 3: Distribution of Onchocercal Skin Lesions in the Imo River
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Plate 5.:. Depigrnentation on the Legs and Hands of a Male
and Female Patient
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Plate 6: Bilateral Lymphadenapathy in a Male Patient
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Plats B: Lymphoedema of the Genitalia {Penile and Scrotal}
in male patiants

Plate 9; Lymphoedema Limb in & female patient
123



Plate 7: Onchocercal hanging geoin in o onale patient
(Nwvoke, 2000; 2017}
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Table 4: Distribution of Onchocercal ocular disease in the mo River Basin

No No (o) with signs and symploms of ocular disease

Study Area oamined No(Wjimected  fyeye  \mpaied Vison Bindness  Tola (%) with Ocular

Signs and symptoms

UpperImoRiver 3311 mmmn.mm..m,_ 297 (8.0) 1008 (3051 6(02) 1312 (398)
Basin

Middle bmg River 4037 766(18.0) 320479] 666{t65 601} 492 (24.6)
Basin

Total e fEEms  STE4 6TBE28) 1202 2ME)
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3.3 Socio-economic Consequences of Onchocerciasis
in the Imo River Basin

3.3.1 Findings/Contribution to Knowledge and
Discussion

a. Social costs

Our study showed that all the communities investigated had
no specific local name for onchocerciasis as a disease entity.
However, due to the marked clinicaf manifestations of
onchocerciasis. most villagers recognized and had local
names that reflected the physical conditions of their affictions
(Dozie el al., 2004c). For instance, onchocercal nodules was
called "akpu” {i.e. boil that is hard and does not burst). The
various forms of depigmentation were called “Lkwu ocha” or
“okpa ocha” meaning “white legs”. Al forms of lymphoedama
of genitalia were cafled "ibi". Blindness irrespective of origin
was referred to as “ishi” or "anyaishi" (Dozie. 2002).

Dermatitis, a feared clinical manifestation like Blindness was
called, “oko vari vari" and "oranmanu”. "Oko vari vari' is a
simple description of the sound produced by the nails during
scratching of the affected skin while “aranmany” signifies the
use of oil to reduce occasional swelling that may result from
unhprovoked intense itching (Dozie et al. 2004c). The
socioeconomic and cultural significance of dermatitis on skin
beauty is further underscored by reference to this condition in
WOomen as "osuru nwanyi ahia di” or “osury agboho ebu ahia”,
meaning skin conditions that cost a woman suitors, and “onyiri
ncha®, meaning skin condition that cannot be removed or
Cleared by use of soap {Amazigo, 1994} Generally, skin
lesions of any origin was identified as a problem for girls
because of the social significance of appearance  and
culturally acceptable standards of bea uty and such girls were
victims of discrimination at school and social gatherings
{Dozie, 2002, Dozie et al., 2004c¢}.
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b. Economic costs
Our study showed that onchocercal skin disease (OSDY)

caused absentesism amangst pupils where the head of house
hold was infected The mean percentage drop out in schoaol
attendance was higher in households where heads had
severa-OSD (4.9%) when compared with households where
heads were of non-0OSD status {2.1%) (Dozie, 2002). The
drop-out rate was attributed ta a number of factors especially
the participation of pupils in intra-household labour
substitution as a means of making up-for the slack in INncome
generation and in other household activities. Such labour
substitution activities included helping out in the farms and in
the market and in other economic activities.

A similarity is drawn from hyperendemic communities with
high blindness rates in the Taraba River Valley of Nigeria
where a child-guide is attached to every blind adult resulting
inta absenteeism from school (Akogun and Ormwwuliv, 1591).
Such a child-guide withdraws from school if already enrolled
and spends a substantial partof the pre-teenage years leading
a blind member of the household (Plate 11}. The direct and
indirect impacts of onchocerciasis on school attendance might
have long term detrimental consequences on the overall
socicecanomic development of endemic rural communities in
the Imo River Basin. The need therefore. for sustained control
of anchocerciasis in endemic countries in Africa including the
imao River Basin of Nigeria becomes very imperative.
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3.4 Treatment of Onchocerciasis and Implications for
Disease Endemicity in the Imo River Basin of Nigeria
Treatment of anchocerciasis in endemic communities in Africa
inciuding the Imo River Basin is carried out by use of ivermectin
or Mectizan under the Community-Directed Treatment with
Ivermectin (CDTI} strategy of the African Programme for
Onchacerciasis Control (APOC) (Nwoke & Dozie, 2001
Nwoke etal , 2008).

3.4.1 Findings/Contribution to Knowledge and Discussion
Our studies confirmed that majority of the communities in the
Ima River Basin, especially the Upper ime River Basin qualified
for CDTI (Dozie et al., 2004a; Dozie et al., 2006a}. The impact
of treatment showed that over 20% of viliagers in the study area
namely. Amuro (16.6%), Aku (32.3%), Nzerem lkpem {19.1%)
and Awuchinimo (15%) reported disapperance/dissolution of
onchocercal nodules following treatment with ivermectin {Table
). Our studies further showed that the percsived cause for the
disappearance of nodules was ivermectin (82 6%}, while 4.4%
respondents reported it was not ivermectin and 13%
respondents were not sure of what caused the
disappearance/dissolution (Table 8) {Ukaga et al., 2001).The
respondents reported that their nodules which were mitially
hard became smaller and softer after the first dose of
ivermectin and disappeared compietely following subsequent
dases. Later studies in some onchocerciasis endemic foci in
south-eastern Nigeria confirmed disappearance/dissolution of
nodules after repeated ivermectin treatment (Emukah et al.,
2004, Angsike etal.. 2007),
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Other reported benefits of repeated ivermectin treatment

_included expulsion of intestinal worms (24.6%). improved

vision (11.7%), reduced itching (18.5%), reduced rashes
(17.3%). darkening of leopard skin (6.6%), increased appetite
(22.3%), reversal of secondary amenorrhoea (4.5%),
improved libido in men (6.6%). reduction in arthritic and other
musculoskeletal pain {7.9%) and clearance of head lice (4.5%)
tAnosike et al.. 2007). It is notable that some of the subjects
reported that ivermectin was not as effective as when they first
tock it. implying a reduction in efficacy of the drug due to
resistance after repeated usage.

Plate 11: A¢hild-guide ieading a biind family member (Nwoke. 2017)
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3.5 Future research priorities

The complete control andfor clmination of cnohocerciEss
the Imo River Basin will depend onthe following:

a. The sustenance of ‘o Comrmunity-dirccted Treatmon
with lvermectin (CDTI) strategy which empownss erdemk
communities' ownership aof the programme ncluding
participation in policy choice. development ard implementatior
as well as monitoring and evaluation.

b The devetopmert of a safe macreflarcide that s active
against the adult worm to conplement rvermectin which kil
only the micrafilanae.



Table 5 : Number of persons per study population in endemic communities

with experience of dissolved/disappeared nodules

Study area Total no of persons No. of persons who experienced i
interviewed dissolution of nodules (%) .
" Amuro 108 18 (16.6) -
Aku 03 30(32.30)
Nzerem Ikpem b3 12(19.10)
Awuchimmo 60 9(15.00)

Total 324 69(21.30)




Table 6: Perceived causation for disappearance of nodules

Study area Total no. of persons Causation for nodule dissolution

who experienced Ivermectin (%) Not ivermectin (%}  Not sure

dissolution of {%0)
ﬁc&:.__nw

Amuro 18 18 (100.00) 0{0.00) $(0.00) _@_
Aku 30 21 {70.00) 3{10.00) 6(20.00)
Nzerem [kpem 12 9 (75.00) 0 (0.00} 3(25.00}
Awychinime 9 9 (106.00) 0 (0.00) W0.00)

Total 69 57 (82.61) 3 (4.35) 9 (13.04)




CHAPTER FOUR

4.0 Non-communicable Diseases - The bane of modernity
A non-communicable disease (NCD) is a medical condition
or disease that is not caused by infectious agents (i.e. non-
infectious or non-transmissible). NCDs are chronic
conditions characterized by silent or insidious onset, and
develop slowly for & long period of time and often without
symptoms.

4.1 Prevalence of NCDs in Imo State, Nigeria
Non-communicable diseases are a growing public health
concern in countries in sub-Saharan Africa (S5A) including
Nigeria where not many empirical studies exist on the
prevalence and distribution.

4.1.1 Findings/Contribution to leadge and
Discussion o .

In our studies, we established the prevalence of common
non-communicable diseases in Imo State Nigeria (Nwoke &
Dozie, 2008). These include.wgh hiaod pigasure. diabetes,
uicer. cancer, obesity, arthritia, asthma, hea# disorder. renal
diseases and neurosis {Table 7). Other common NCDs inour
environment include hypercholesterclemia and low back and
neck pains. ltis notable that non-communicable diseases are
major contributors to the rising burden of diseases in terms of
illness (disability) and death (Nwaokora et al., 2014; Dozie,
20158).
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Table 7 : Overall Prevalence of Non-Communicable Discases in Selected Health facilitics in Imo Seate, Nigeria.

MO {%a) with Non-Communicable Disease

PERIOD OF
STUDY "
N. w4 . Z
ifaN-TEC) @ , - . n & - m £
E 2 & B E ££ g% 2 2 5
. 2 5 %z & E 2% gd 5 E & v %
I = = o = ] A o < = e & Z
2l L g4 637 % S8R 7 s57 0 294 66 23 ted 4804 W) 144
(k=108,258) (103 0.6 (1 05 000y (08 03 (01} @7 (08 (4T 0 in 4
2004 1122 L131 133 i 67 510 420 1M 19T 643 SI0E 54 s7i
{n= 114.622) |{10) (LD ®.13 @6 (.4} 04} (01} (03} (08} (45 (0 NS
2005 1,410 B3 192 815 8% saT  ss6 191 43T 729 5412 66k e
n=115160 bit.2) {09} 0.2} 07 0D 05 (@5 (2 (04) 06 43 (08 i0.6)
TOTAL 1,616 2751 461 W07 179 (489 1271 381 1065 1936 15532 1600 1694
=138.041 |01} (0.8) 0.1} 06 {0405 4] {04) @0 (03 08 @8 {05 0.5%
KEY:
HP = High Blood Prowsae (hypertension]
RTA - Road Traffic Accident
EMT = Ear, Mese & Thioat lofections '
URTH - Upper Respiratory Tract Infections.
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JCOs are caused mainly by enyvironmanial infiuences {such
s unhealthy diets, nhysical mactivity, igh stress levels,
abacco USe. EXCESSIVE USE of alcohol etc}. They alsc rmay be
Jue to genetic {1 €. inhcrited) factors Due te the fact that they
are aften assoclated with particular lifestyle. they may be
referedto as “lifestyle diseases .

One of the malor reasens for their rIsing prevaignce is the
faure of public health to educate people about healthy
lifestyles and overall weliness. ~he had news about NCDs is -
that they have silent anset and deveiop and progress over 8
lng time without symploms. But the good news ahout NCDs
is that you can detectmany of them early. and if you do 50, they
can be managed. In arder 1o sontral the rising prevalence of
NG Ds. public health ccigntists and indeed averyone must rise
1o the challenge of deploying public heatth education 1o
promote  and propagate healthy lifestyles and wellness

ariivities.

1he control of NCDs will depend maostly on knowledge of
famiy history of disgases, lifestyle modification and the
consciols application of the following namely: annual medical
check  inciuding ufestyle  check, moderate and regular
exclcise, eating healthy diet, moderate use of alcahal. stress
nanagement and meditation, avoiding smoking, care af the
car. nose, throat, teeth. eye, compliance with safety, getting
adequate slezp (at \east 7 to 8 hours per day for adults) etc
iDogie. 201 5.

|y conclusion. goon health is key to allwe doin ife Therefore.
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the choices we make darly wilt gn a long way to determine how
healthy we remain and how well we age. There is no doubf that
everyone wants to live to a ripe old age and achieve this
gracefully too. This means that we must show discipline by the
way we live, especially, the choices we make. For instance,
food s necessary. We must eat and eatwell too. An uncle once
sard that: "we must punish the body with food, befare it begins
o punish us with disease” | agree with this assertion but
emphasize that we must eat heaithy food and do =o in strict
maderation. Moderation of our faod type and intake and overall
lifestyle are the master keys outside prayer for healthy living,
graceful ageing and productive livelihoad.

Mr. Chairman, distinguished audience, | wish to conclude this
lecture by sharing a reflection by the Spiritual Leader of Tibet,
the 14th Dalai Lama. Tenzin Gyatso on his thoughts about man.
When asked what surpiised him most about humanity, he
answered thus: “‘Man. Because he sacrifices his health in order
lo make money. Then he sacrifices money to recuperate his
health. And he is so anxious about the future that he does not
enjoy the present: the resuit betnig that he does not live in the
present or the future, he tives as if he is ne ver going fo die, and
then dies having never reaffy lived” This is food for thought for
humanity including my humbie self and those of us iistening to
this lecture.
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CHAPTERFIVE

5.0 Future Research Activities

My future research focus will center mainly on the
pathogenesis and management and possible elimination of
some of the intractable communicable diseases of tropical
prevalence and persistence, in particular  HIV/AIDS,
tuberculosis and malaria. Due to the rising prevalence of non-
communicable diseases inour environment especially cancer,
diapetes, ocbesity, high blood pressure, cardiovascular
dizorders etc, we will attempt to establish their
relationshipsfinfluences onthe communicablé diseases.

Malaria in particular has remained a major public health
problem despite years of concerted efforts and resources
spent on its contral. Currently, our studies an malaria have
received massive boost because of the deep passion and
great devotion of ong my PhD students, a Futbright Scholar,
now a Senior Lecturer in the Depariment of Public Health, Dr.
Uchechukwu Madukaku Chukwuocha. Very modest progress
has been made in our studies on maiaria in Nigeria especially
in the Imo River Basin area. Forinstance, we have established
the average transmission rate in the Rasin (Chukwuocha and
Dozie. 2011} described the burden of the disease in pregnant
women {Chukwuocha, Dozie and Chukwuocha, 2012);
esiablished drug-resistant markers in South-gastern Nigeria
{Chukwuocha et al. 2013); identified prevalent home
management strategies for febrile conditions {Chukwuocha et
al. 2014a). established impact of poverty on treatment-
seeking behaviours (Chukwuocha et al, 2014b}Y; defined
changes in the hematological profiles of children with malaria
reated with different ACTS (Ch ukwucchaetal 2015) etc.

The impetus to find alternative reatment in the face of massive
and sustained drug resistance with the currently used
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antimalartals. especialy the recently introducsd arterrismn
drugs, coupled wath the absence of a protective malana
vaccine has led us to explore the petentiais of whole plants
{WPs) as alternatives to anfimalarial pharmaceuticals. It s
signifizant that aur preliminary studies showed that WP
Cymbopogon cidrates (Lemon grass) delivered more effective
antimalarial activity than pure chioroguine {formerly the gold
standard for treatment of malarnia) in murine malana models
{Chukwuochaetal 2017}

e believe strangly that based on this result, whole plfant (WWF)
may  deliver more effective treatiment because of the
synergistic activities of the various chemical constituents that
are canserved in the whole plant bedy. We are poised mare
than ever to continue to explere whole plant therapies for the
treatment af malaria This approach may hold the key Lo sclving
this age-long scourge However itis notable that in the event of
developmemt of a malaria vaccine. aur mast rocent study
shows high level of intent to comply with such a vacoing n
South eastern Nigeria {Chukwueochaet al, 2018).

2.1 General Recommendations

Vice-Chancellar Sir, towards the pursuit and accomplishment
of guality research for development in the
Biological/Health/iLife Sciences, | strongly reccmmend the
establishment of a well-cquipped laboratory for  basic
molecular biology studies and a wable ammal house in the
utiversity. This will create the urgeney ta depart from studes
that dwell mainly ocn prevalence of micrecorgamsms and their
diseases to understanding the molzcular basis of microkial
diversity and in particular, the pathegenic mechanisms of
disease causation. Furthermore. this laboratory will give
impetus tc the rapd devclopmont of the new grogramme in
Forensic Scence domiciled in the Schocl of Biologicai
Soences {S0OBS)



Senondly, 10 reduce the ill-etiects of the new “sitting disease
gccasioned by prolongsd sitting i The condunt of dany
aclivities. | strongly recommend a 5 - minute per hour break
during work or meetings.

Thirdly. | recommend a 40 - 40 minute exercise at least Jio4d
times a week for all staffirespective of age.

Lastly, for ali staff who are 40 years and above, | recommend
strongly 2 persanal policy of compulsory health check
annually. This gives an idea of your health status aimed at
early detection and management of the non-communicable
disorders.
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growth and development in tife. While Professor Sl
trained me as his mineteenth {16th) PhD student, Profess
Nwoke serving as co-supervisar took me through the sractic
rudiments of field experience and proper conduct as & teache
It is continually my prayer that Ged will continue Lo piosper the
families and grant eternal rest to Professor Onwuir, Amean

My sister. Professor (Mrs.) Viola Onwuliri, former Hon. WITIAL:
of State and Supervising Minister, Foreign Affairs and 'ate
Hon. Minister of State. Education deserves a spacial mantior
She encouraged me to enroll at the University of Jos farm
doctorate degree. which | achieved under her rocf with th
clase supervision of her late darling husband and dear frien
Professor C.O.E. Onwulii FAS. | remain grateful fo: that pred
of advice and for her constant encouragement.

My formation till new has continued under the unceasin
prayers, love. supportt and advice of my Catholic priest frienc
and other Pastors of the Anglican Communion.

In a special way. tthank my in-laws. Sir Ardiew Ajaero and . a
Lady Patricia Obioma Ajaera for accepting me into their fami
through approval to marry their second daugnter and thir
child Dr. Chinomsa Dozie. | apprecsate deeply my brothers-i
law Chef, Ukachukwu and Oryehuschi and sisters-in-la
Chetachi. Nkechi. Udogadi. Daisy and their familes for teir
thare for me atalltimes.
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The key persans in my early formation are my dear parents. Sir
Celestine Nosike Dozie of blessed memory and Lady Mary
Ahunna Dozie. | eternally owe them a huge debt of gratitude,
for my birth into the simplistic and deeply Marian Dozie Family,
tor their love, care and for being the strongest positive
influence in my life. They forfeited much comfort to give my
siblings and | superb upbringing and very sound education.
Dad and Mum taught us that prayer. hard waork, humility,
honesty and contentment are the keys to unlock any door of
opportunity. -

I remain proud of my only darling sister Uche and my younger
brothers Chibuike, Kelechukwu., Chukwuemeka, Udachukwu
and their families for being the best siblings | could ever wish o
have. They are fantastic people for the love they manifest; the
respect they show me and the encouragement and
understanding that have remained a constant source of
accomplishmentfor me.

To Uncle Joe Ugwulali and family, brother Dr. K.C. Ezem and
family, D1 Uchechukwu Chukwuocha and family. Ur.
Okechukwu Aguwa and family. | thank yol all for unceasing
support to me and pray God to continue to bless your
gndeavours.

My precious and only wife, Dr. Chinomso Dozie (the Rock) and
my great sons, Chidiebube (Main man), Chiziterem (Danny
boy). Chimacbim (Big man) and my adorable daughter
Chikumaga (Ada Prof.) remain the higgest motivating driving
force in my life. Each day, 1 thank Ciod for being special gifts to
ma and for their undying love. prayerful supnart and for coping
with the many hours | had to deal with work. especially the
penod | served as Coordinator, Office of the Vice-Chancellor
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and Executive Assistant to the 5th Substantive Vice
Chancellor, ProfessorC O E. Onwuliri of blessed memaory.

I reserve my last words of appreciation for the constant best
factor in my life, God Almighty. | cannot thank Him enough for
grace, merctes and favours. all unmerited. My belaved Bible
verse, Romans 8:16 remains a daily assurance that “it 1s not of
him that wilieth. nor of him that runneth, but of God that
showeth mercy”. In the course of my work as an academic, |
probably remain the greatest heneficiary of God's grace and
mercy. This is especially when | reeall that my father was
taunted in 1992 for permitting me choose a teaching Job; when
| recall that | was threatenad by my students as they became
aware of my proposed appointment as Acting, Head of
Department of Microbiology & Industrial Microbiology in 2004;
when | recail the miraculous rezscue from two flight incidents on
my way to-and-fro Kenya and South Sudan on WHO/APOC
REMO mission in 2004 with Professor B.E.B. Nwoke: when |
recall that | traversed the whole of Nerth Central and parts of
North West and North East Nigeria in 2001 on REMO
refinement exercise in about three (3} weeks with Professar
B.E.B. Nwake; when | recall the many intrigues of life including
the 'niversity system that | have passed through etc., { can
only but thank God unceasingly and continue to count my
blessings and name them, ohe by one. | can only but ask God:
‘How can | repay the Lord for His goodness to me”. | can onty
but sing aloud to the heavens. “To God be the Glary, Great
Things He had Dore”,

Mr. Vice-Chancellor. distinguished ladies and gentfernen, my
life in its entirety. particularly, this 26-year sojourn in the
University is a story | praise God ail day long. Indeed it is my
story. my song. praising my savicr all day lcng. Thank you for
your patience and most kind attention.

Iy



References

Akogun, ©.B. and Onwulin, C.OE. {1991} Hyperendemic
anchocerciasis in the Taraba River valiey of Gongola State
{old Adamawa Province}. Annals de Parasitglogie Humaine et
Comparg'e, 66 2226,

Amazigo, U.O. {19584). Detrimental effects of anchocerciasis
on marriage age and breastfeeding. Tropical_and
Ge_n::gLaphi_caiMedic_ing,__49: 322-325. -

Anosike. J.C.. Dozie. 1.N.S. Ameh. G.l., Ukaga. G.N., Nwoke,
B E.B., Nzecukwu, C.T. Uauji, 0.5. and Nwosuy, D.C. {2007).
The varied beneficial effects of ivermechn  {Mectizan}
treatment, as observed wathin onchocerciasis foci in south-
eastern Nigeria. Annais of Tropical Medicine and Parasitelogy.
101(7): 593-600.

Chabasse, D. (1888). Taxonomic study of keratinophihc fungi
isolated from sail and some mammals n France.
my_cggam_clcgg__ 101, 133-140.

Chaplin. M.F. & Bucke, . (1990). Enzyme Technology.
Cambridge University Press.

Chukwuocha, UM, and Dozie. NS (2011). Malana
rransmission intensity and morbidity patterns in holoandemic
areas of Imo River Basin, Nigeria BMGC Research Notes.
4:514

Chukwuocha, U M. Dozie, INS  Chukwuocha, AN (201 2}
Malaria and s burden among pregnant women in parts of the
Niger Delta area of Nigena. Aman Pacific Journal  of

145



Repraduction, 1{1): 29-33

Chukwuocha, UM Dezie, [N.S., ke, || Nwankwuo, G.C.
Nwuda, (.G, {2013, Antimalarial diug resistance mclecular
markers in South Eastern Nigeria: A preliminary report.
Migerian Journal of Parasitology, 34(2). 141-1485.

Chukwoocha, UM, Nwankwuc, GG Dozie, N5 Nwuda,
O.E.C. {2014a). Prevalent management technigques and
outcome among maothers of febrile chifdren in Eastern Nigena.
Jourmal of Public Health and Epidemiology, 6{3}: 111.118

Chukwuocha, U.M.; Okpanma. A.C.- Nwankwuo. G.C.; Dozie.
EN.S. (2014b). Determinants of delay in seeking malaria
treatment for children under-five years in parts of South Eastern
Nigeria. Journal of Community Health, 38(61: 1171-1178.

Chukwuacha. UM Onvirioha, M.C.; Nwankwug, G.C.; Okorie.
H; Dozie, ILN.S (2015). Assessment of haematological profite
of children with malaria parasitaemia treatad with three different
artemisinin-based combination therapies. Asian Pacific Journal
of Tropical Disease, 5(6): 448453

C.okwuocha, UM Orlando-Buenia, F.; Fernandez-Rivera, O ;
Aguillar-Castro, J.; Dozie, LN.S. {2017}, Exploring the use of
whole plant therapies as alternatives/complements to anti-
malariai pharmaceuticals. Nigerian Journal _of Farasitology.
38{1:1-6

Chukwuocha, U.M.; Okeonie, P.C., F.: lwucha, G.N.; lbe, S.N;
Lozie, L N.5.; Nwoke, BE.B {2018). Awareness, perceptions
and intent to comply with the prospectve malaria vaccing in
parts of South Eastern Nigena. Malara Jounal. 17 187,

Dalev, P. {1990}, An enzyme-alkaline hydrolysis of feather

45



keratin for obtaining a protein concentrate for fodder
Biotechnology Letters, 12:71-72

Davis B.O.. Dulbecco, R., Eisen. H.N. and Ginsberg. H.S
(1980). Microbiology 3rd ed., Harper and Row. United States.

Dozie. IN.S. {1991} |solation and characterization of protease
of Chrysosporium keratinaphitum. M.Sc Thesis, University of
Nigeria Nsuklka {unpublished).

Doazie, |.N.S (2000). Milestones in Microbiclogy. In: History
and Philosophy of Science — An Integrated Approach, 3rd
Editian; Eds M.C. Nwalozie, BEB Nwoke INS Dozie;
Novelty Industrial Enterprises Limited, Nigeria; pp 110-128.

Dozie, 1L.M.S. (2002), Onchocerciasis and its socio-economic
effects in some parts of Imo State, Nigeria. PhD Thesis.
University of Jos. Nigeria {Un published).

Dozie LN.S. {2015). Health, Healthy Living and Longevity —
Basic Tips. An invited presentation to the Knights of St
Mulumba, Mbaise Sub-Council at the Fourth Quarterly Lecture
ofthe Sub-Council. September 22.

Dozie. |.N.5., Okeke, CN and Unaeza, N.C. {1994a). The
occurrence of keratinophilic fungi in soils from Nsukka, Eastern
Nigeria. Journal of Inngvations n Life Sciences, 1{1):7-13

Dozie. IN.&, Okeke, C.N. and Unaeza, N.C (15994b). A
thermostable, alkaline-active, keratinolytic proteinase from
Chrysosparium keratinephtium, World Journal of
Bintechnology, 10: 563-557.

47



Dozie, IN.S., Ogbulie, J.N., Uwaszuoke, J C.. and Unaeze,
N.C. {1998) Potential pathogenicity of same Chrysosporium
species isolated in Nigeria in a mouse moadel Journal of
Innovations in Life Sciences. 3: 53-57.

Dozie, IN.5. and' Nwoke, B.E B (2002). Notes on Human
Onchocerctasis Prevalence in the Mambilla Plateau, Nigeria.
Nigerian Journal of Parasitology. 23 159-161.

Dozie, IN.S.; Onwuliri C.O.E. and lwuagwu, F.O. (2003).
QOnchecerciasis in Imo  State, Nigeria: clinical and
epidemiological studies of anterior segment lesions. Nigerian
Journal of Pargsitology. 24- 89-94

Dazie, IN.S.: Onwulir, C.O.E. and Nwoke, B.EB. (2004a).
Onchocerciasis in Imo State. Nigeria. 2. The prevalence,
intensity and distribution in the Upper Imo River Basin.
International Journal of Environmental Health Research,
14(5): 358-369.

Dozie, LN .S and Onwuliri, C.O.E (2004b). Onchocerciasis in
Imo State. 7. Prevalence of some non-classical signs and
symptoms. Journal of Biological Research and Biotechneology,
2(2) 42-45

Dozie, IN.S_; Onwuliri, C.O.E. and Nwoke, B .E B. (2004c¢).
Onchocerciasis in Imo State. Community knowledge and
beliefs about transmission, treatment and prevention. Public
Heaith, 118(2): 128-130.

Dozie, IN.S.: Onwuliri, C.OE.. Nwoke, B.EB and Onwulini,
VA (2005). Clinical and parasilolegical aspects of
onchocercal skin diseases in Nigeria. Tropical Doctor. 35 (3):
142-144

l4d)



Oozie, |.N.S.; Onwuliri, ¢ O.E Nwoke, B.E.B.; Anosike, J.C
and Okolie, N.J.C.. {2006a}. Onchocerciasis in Imo State,
Nigeria. The prevalence and distnbution in the Middle Imo
River Basin. Nigertan Journal of Parasitalogy, 27 16-22

Dozie, IL.N.S.; Onwulir. C.0O.FE ; Nwoke, BEB., Chukwuocha,
UM. angd Nwoke, E.A. (2006b). Prevalence of lymphatic
complications due to onchocerciasis  infection.  Nigerian
Journal of Parasitology. 27:23-28

Dozie, |.N.S.; Onwuliri, C.OE- Nwoke BEB. Chukwuocha,
UM.: Chikwendu, C.1.; Okoro, |. and Njermarize. P.C. {2008c).
Onchocerciasis and epilepsy in parts of the Imo River Basin,
Nigeria: A preliminary report. Public Health. 120 (5): 448-450

Dazie, LN.5., Nwoke, B.E.B. Amadi, AN Chukwuocha, UM,
Dozie, UM., Ezelote, J., Lerum. N.! Chidebelu, PE.
Enweani, E.O . Faro. FO. and Nwahueze. 1.C. (2015). Ebola
virus disease — an emergent public health threat ofthe late 20th
century. Nigerian Journai of Pure and Applied Science, 6: 1-1 3.

Duke, B.O.L. {1981). Geographical aspects of onchocerciasis.
Annals_de La Societe de Belge de Medecine Tropicale, 61
177-185

Emukah, E.C., Osuocha, E., Mins, ES., Onyenama, J.,
Amazigo, Y., Obiuru. C. Qsuji. N.. Ekeanyanwu. J.,
Amadiegwu, S.. Korve, K. and Richards, E.Q. {2004} A
longitudinal study of the impact of repeated mass fvermedctin
treatment on clinical manifestations af snchocerciasis In 1Mo
State, Nigeria, American_Journal_of Tropical Medicine and
Hygiene. 70: 556-561.

Gueho, G.. Villard, J. and Guinet, R {1985). A new case of

€0



Anixiopsis stercoraria mycoses: Discussion of its taxanamy
and pathagenicity. Mykosen, 20: 430-436

Hughes, M.H. and Daly, PF. {1951} Onchocerciasis in
southern Gold Coast. Transactions gf the Roval Society of
Tropical Medigine and Hygiene. 45: 243.252

Jain, P.C. and Agrawal. 5. (1980). A note on the keratin
decomposing capability of some fungi. Transactions of the
Mycciagical'Suciety of Japan. 21: 513-517

Kale, 0.0 (1998). Onchocerciasis: the burden of disease.
Annals of Tropical Medicine and Parasitology, 92: $101-5115

Kaiser, C., Kipp, W Asaba, ., Musiga, C . Kabagambe, G,
Rating. D. and Leichseniing, M. {1896). The prevalence of
epilepsy follows the distribution of cnchocerciasis in a West
Ugandan focus. Bulletin of the World Health Qrganization,
f4(4) 361-367

Kaiser. C; Pion, S Preux, P Kinp, W: Dozie, . and
Boussinasqg. {2008). Onchocerciasis, Cysticercosis, and
Epilepsy (Letter to the Editer). American Journal of Tropical
Medicine a nd Hygiene 79 (5} 643 545K

Kaplan, W.E. ang George. L.K. (1957). A device to aid in the
development of mycaotic and other skin infections in laboratory
animals. Mycologia 49:; G824-610.

Murdoch, M.E. Hay, R.J., Mackenzie. C.D., Williarms, JF.
Ghaiib, H.yy Coussens, 5., Abiose. A and Jones, BR.
(1993). A clinical classification and grading system of the
cutan=sous changes in or Facerciasis British _Journa' of
Dggm_atnlog;g_‘l 29 265-269

LA (]



Nwajiuba, U.C. (2012). Does Agriculture have a Future i
Southeast Nigeria? Imo State University, Owarri, Nigena
Inaugural Lecture. Series No. 5.

Nwackoro, J.C.. Emerole, C.O., Ibe, SN.O., Amadi, AN,
Dozie. |.N.S. {2014}, Risk factors associatad with gestational
diabetes among pregnant women in Owerri Municipal
Council. South-eastern, Nigeria. Asian Journal of Medical
Sciences, 5; 38-46.

Nwoke, B.E.B. and Uwazie, O, (1851) Studies on the
blackflies, Simulium (Diptera: Simuliudae) of Imo State,
Nigeria. The distribution of immature stages in Isiukwuato
Okigwe area. Nigerian Journai of Parasitology, 12; 29-37.

Nwoke, B.E.B., Shiwaku, K. and Takahashi, H. {1981},
Nigerian onchocerciasis: Epidemiological perspective. Japan
Journal of Tropical Medicine and Hygiene, 1 9:191-201

Nwoke, B.E.B.. Edunbgola, L.D., Mecias, B.S., Njoke. A.J.,
Abanobi. O.C.. Nkwogu, FU., Nduka, £.O. and Oguariri, R.M.
(1994}, Human onchocerciasis in the rain forest zone of south
Eastern Nigeria. 1. Rapid assessment methods  for
community diagnosis in the imo River Basin, Nigerian Journal
of Parasitology, 156:7-18.

Nwoke, B.E.B. and Dozig, LN.S._{1997). Onchocerciasis and
Blindness in Nigeria. African Journal_of Medical Practice,
4:138-1582

Nwoke B .E.B.; Dozie, IN.S.; Gemade, E.Ll. and Jiya, JY.
(1098).The present status of Human Onchocerciasis N
Sautheastern Nigeria using Rapid Epidemiclogical Mapging

51



of Onchocereiasis (REMO). Nigerian Journal of Parasitology.
19{1): 11-18

Nwoke, B.E.B. and Dozie. I N.S_{2001). Operational research
and its success in onchocerciasis contral in Nigera. Nigerian
of Parasitology, 22(1&2}; 3-10,

Nwoke, B.E.B.; Dozie, | N.S.: Nwoke, E.A. and Chukwuocha,
U.M. (2008a). The burden of human onchocerciasis in
Nigeria. Nigerian Journal nfMicrcbiolqu 20{3} 1115-1128

Nwoke, B.E B. and. Dozie, LN.S (2006bh}. Disease Burden in
Ima State Nigeria. Commissioned Report by Imo State
Ministry of Health {Unpubiished).

Nwoke, B E.B. (2011). The gods are not responsible for river
blindness. Imo State Inaugural Lecture Series No. 2, Imo
State University Publicafions.

Nwoke, B.E B; Nwoke. E.A_; Ukaga, C.N. {2017} An appraisal
of the challenges of interrupting transmission of lymphatic
fitariasis and onchocerciasis in Nigeria. Nigerian Journal of
Parasitology (in press)

Okafor, J.I. and Gugnani, H.C. (1981). Dermatophytes and
other keratinophilic fungi assaciated with hairs of rodents in
Nigeria. Mykosen, 24: 616-620

Onwulii, C.O.E., Nwoke, B.EB., Lawal, 1A and lwuala,
M.O E. (1987). Onchocerciasis in Plateau State Nigeria. 11.
The prevalence among residents around the Assob River
area. Annals of Tropicai Medicine and Parasitology, 8(1): 49-
52

&



Pearson. A.C. (1988). Amajor cause of third world rheumatism
largely over looked — onchocerciasis. British Journal of
Rheumatolagy, 29(5): 41 4-416

sur, B. and Ghosh, G.R. (1980). Keratinoghilic fungi from
Orissa, India. 1. Isclation from soils. Sabouraudia, 18: 269-274

Takami, H.. Akiba. T. and Horikoshi. K. {1989}. Production of
extremely thermostable alkaline protease from Bacillus sp. No.
AH-101. Applied Microbiclogy and Biotechnology. 30:120-124

Ukaga, C.C.. Dozie, IN.S. and Nwoke BEB. (2001).
Validation of reports of nodules dissolution after repeated
lvermectin treatment of Onchocerciasis in Southern Nigenia.
EastAfrican Medical Journal, 78(9): 4-6

WHQ (1995). Onchocerciasis and its control: Report of WHO
Expert Commiltee on Onchocerciasis Control, Technical
Repart Series No. 852, Geneva: WHO.

Yu, R.J.; Harmon, S.R. and Biank, F. (1968). Isotation and
purification of an extracellular keratinase of Trichophyton
mentagrophytes. Journal of Bacteriology, 96: 1435-1436

544



I'urnu{ LRAT TLCTUHES

1B, Frol x.~{Jnu

0 Trod e T Nnipwe

2 Prol. O T hibsaonu

Frul Gt

21 Fhidyrn
Eoar. e F.o v _1.' Al

i1,

Tlraiwing in Geoply ad The O dlrmpres o TURI E vploration. 7

Crully Lrusinnand Wirter Rasnerres”,

i Pigerin®
U Ao Accrplabiling snTFenmomie Yalue ol el Fonds

Thanugh Froduct Development i Fegmaion®™,

“puatic Resowrces Mamugemen . A Toollor Tond Secar iy |

SN0 LIOTURL TORIC I BT T
1. Peal 7 30 THal Comnunicalos in the serviee ol parme” I 1T R
2. Prf Farl R"tlugll _ B Proveasinpand I"I'r:wr'._ar_iu_-ly_,r_;[!_h_n__l_u SelPsufTicicny Lan, I I"I |
3. P'rul % O Mwake ¥ D B Dol £ oreapt™ I B I‘J"HJ N
. I'rel 50780 Uphalue shathe "‘Il.l:;.l.t‘-'i-. |F_]E:i:[1.. |11r i Teadiles™ B _Ihm_ i‘J“)ﬁ
5. I'ru1'._(mﬂn}frrui.’;i“ "line el Hesourees urhrﬁhuu I"risee m;;ind Utilization. |
AT Cha S Fae Segeen s [ndusiesal Be 'n‘lﬂpll!u ne' Jul 1F M) 2
. Prof VB Ldedihic “hi Sesr 0 B F1 108 Sud E e Saneitinnal € hallene of -
Carnivalsecds Sequl B, 2t
T PralEAER N ks iy B I.xm tidwbile Poly s |'r;|:i-'mrn| '”;I[\'in“E'”[{'_\u__.t T o
Kovaludinn Vet Cusag™ IInlar 17, 24
N Peaf B kehi | o '\t‘tf_ﬁi].\i.ﬁlur ulIndigrnugs \lu.f].l.i;l-u-r} [Fesian ﬁl.{l.uf}n:"ulrinu -
Phe Fugineering Ldarwtiun swd Training Perspeerive™, June I, “lHH
Y Prof AL Nt "":.-rl:runn-__- e Harvest o ensure Fonal e all, A1 lant 1T
Fathaligisg™ Perupective™, Jul. 25, 214
Lk Fraf YLD liorje “The ('hirl-:rn wr e Fge Saature angl > rfnre, Yen Gepetie
T spreaad Shect und Giene Peeut o e Ur\ctdlm....a_n_d_l_';rrurlrm M. 1T, 2014
A Bew Nigerkan Man™
1L Fraf agt Zuryhu “Hul'-:nﬁing-il.ur Lsond T g 3o sn Enspre Eood Secorus el 292N
12, Frull s Sywacligery '.'.i_njaud n.ﬂtc|'-I']'al}|“ﬁ.:!;r_\?:{fi-n_1: l;)uﬂ Boun [ Fisheries
Lrevelopmentin Nigeeia®, M T ZIHY
13, I'ruf. Y.L Uik 1w Segup ity wmed Migfgation of  linae Cliange Thruugh '
Freaspsiem Based dgeweuligre ™, Wan 27, 20409
14, I'vaf, R0}, Lo “Uncomwenling b beed Hesuurces for Livestock Dy elepangnd
- T i Faml Secariy, Paradipms e s igevia 1 ves tock Industeia]  1an T4 I
t5. Prodl EOLE dkpan “Fropect Management: A Caralvs Tur Rapid Inchasirizd
Developmivitor Paverging Feasnamies™. - Cher, 1T, W
16, Peodl. U0 hsiabaka *Realing-upAgrivulonral ceclolugies for Buad Secuerity and
P or iy Medu Gl W BUsE Fonos Edee € nunts: B BELLL
The lurmer Febor §he Scientist?”
T Fral T I TR didoim YFuandalimi g meree e on o DHMicell By Dnidiiieo

T 710, 2000

Har T4, Wit

Yaw, [ &, 200§

April 2724011

“Tomardsa U uifed World View, The gl particle andihe
Truditinmal € hristian Belic™,

R TITUN m'rp"l"i;;‘EFl'ﬁ-ﬁu-;é-l.-'lt'rl.'ﬁli|:inn- sEarals i

Ocn 42012

(O 202

Seaafnmnhly \Hl ol Ih 'r{lul'ln’hlh .

154




240 Feadi Domdds
Wkem Cnalin
24 Pralf .6 1ee

25 Feolo s vmendi

o Penbde b Okneabme

270 I'rob vk

19 Pral LS. Orehisa

ME Prol Bede Cloiers
Ansinnn

51, Prof, 1T Epeonu

3. Fraf. %1 Cleeuda

3 Enen Frof N,

Al

I'rel, £V 0 k0vchn

1 everaging borad Secwrity O lallengesin Siprrin:

=The §© henticad Path as Soll, O leange Uoal made s

Hifre renve "

Syzriculiural Finsee, S Famaces fee Sprwnlomealaml
HuralDeselupment™.

“Eovirmencd Dleagshe Do D wpnics, pplivation.
Trapelicatinns arnd v forward in ddgeriass Healthoare
[telivers Svaem™.

ST g le Unepnpluved ¥lussin Sioeria

Tlevvuph Elfective Froject Delivery ™.

L he (ruestinm ol The Flectin: [ Digreio wmid

Tra et o Chemiicad Prvcess™.

*Froogl Securies: Comeerns and Cobfut s in Booul
Frocessing™, e
Sarvienlonreal O redat: A 1olies Cakalyso needed Lor
Prawerov Rechact:on and vyevcnlhioal Tratmlormdiom
_Im MigeTL )

“F irquitl Mewls: Senrcloine o Propertics wi

Alures”.

Elevated Fon

Anals tical wseasatient it plies s Residnal oereen

inne - avrrepmenr.
Thiman koied o lealths Tives ©onlrancine
fnsulficieod Pracdoetion sod Frosersarion of Gond

Caenliey Meat vnol g Aprni 246, 20107

Fhruuph veeenliral Frodnesios, Trocessings

Stornge or Yhimearing Uoonpanic Becessu

Al

LApri

Hepl

Dk,

A

i 27

LI X

IR

127

)

11,

M,

Yar 26, 214

Juk R

Sept. 362014

LU LT

CHIT

el
Hila

Bl

CINis

LS5



