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ABSTRACT 

A total of one hundred and sixty (160) patients with respirato~y 

tract infections from four (4) centres in Minna town were 

screened. Sputa sampl es were obtained and anal ysed. Staining 

procedures employed are the gram stain, Ziel Neelson Stain and 

Giemsa Stdin. A wet mount using potassium hy~roxide K-H was also 

used. Thl ee types of bacteri a were i .1countered as the gram 

positive rod(s) (38), the gram positive cocci (92) and the gram 

nega ti ve rods (32). No gr:)m nega ti ve cocci was encountered. 

Culture .nedia employed ar'e the Blood and chocolate agar. 

Confirmatory biochemical tests were carried out on the isolates. 

In all, six species of bacterial 

namely: Streptococcus pyogenes, 

pathogens were 

Klebsiella 

encountered 

pneumoniae, 

Staphylococcus aureus Pseudomonas aeruginosa, Corynebacteri um 
I 

diphtheri .1e and Baci 11 us anthracis. Thei r frequency of occurrence 

from the highest to the lowest are: Staphylococcus aureus 

(48 . 8%) / Corynebacteri urn di phther i ae (20%) / KI ebs i e 11 a pneumoni ae 

(11.3%) I St reptococcus £Y.Qgenes (8.8%) / Pseudomona aeruginosa 

(7.5%) and Bacillus anthracis (3.8%). The higher incidence rates 

and prevalence of these organisms suggest the need for proper 

control mt,asures and improved diagnostic procedures and material s 

to confond with the standard procedures in our community health 

centres. 



CHAPTER 1 

TNTRODUCTION 

The human respiratory tract starts at the nose, and goes 

through the nasal cavity, the pharynx, the trachae and ends in 

the air sac or alveoli. This entire system is adapted to making 

air containing oxygen available to the circulatory system. 

Unf or tuna tel y, the respi ra tory tract is a f requen t porta I of 

entry for various microorganisms. Different organisms gain access 

to different levpls in the system and this give rise to 

differences in the types of infections occurring ~~ the upper and 

lower respiratory tract dispases. Many of the diseases are quite 

common and are among the most damaging of any disease that 

affects humans (Gaworzewska, 1988; and George, 1984). 

Several infections of the respiratory tract are of great 

concern because of the ease with which they are transmitted and 

contracted and their diagnosis have always constituted complex 

problems in public health care. Some of the reports on the 

respiratory tract disease are of investigations carried out on 

the acute and chronic lower respiratory tract infections in the 

temperate and Monsoon regions of the world and very few in the 

tropics. Warrel (1975) was of the opinion that the respiratory 

infections are a major cause of morbidity and mortality in 

tropical countries, yet they are generally ignored in textbooks 

of tropical medicine (Osoagbaka and Njoku-Obi, 1982). 
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Certain disPnses have not been proved but were assumpd to 

be rare in Africa because no proper investigations are carried 

out due to J"l('k of Bclequate facilities or becnuse t.te jnfecUons 

are not reported. The need for further investigations in the 

tropics for mirrnhii=ll clise"lses in Afrirt=l.. ann particularly in 

Nigeria because of her high population is therefore, compelling. 

Tn the northern parts of Nigeria the ratp of these 

infect.ions are high our; ng th"" ?eriods of harmat.t.an when the 

south east trade winds Clre blowing into t.he country. Similar 

incidence is noticed during the raining season (Anon. 1994). This 

makes available spores on the ground to spread t.o other regions 

and affect animals and humans. This occurs more commonly in the 

pastoral dist.ricts in the north, and to a lesser extent ]n the 

central districts of southern Nigeria (WHO Memorandum, 1994). 

Jnvestigations carrJpd out in Nigpria on the respiratory 

tract diseases are most I y conducted in the south eastern or 

western pt=l.rts of the country among wh; ch an:. the works of 

Asoagbaka and Njoku-Obi (1982). Their work concentrated most.ly 

on the lowpr parts of the respiratory tr~ct cliseases like the 

tuberculosis and pneumonia. There is the need therefore to 

In\lpstigt=l.te the occnrrenre of these ratho<)ens hoth of the upper 

and lower respiratory t.ract. in northern states of t.he country in 

order to facilitate treatment and control. 
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UPPER RESPIRATORY TRACT INFECTIONS 

Of 211 the infections known to occur in the pediatric age 

group, infections of the upper respiratory tract are the most 

common like rhini tis, common col d, nasopharyngi tis and 

tonsillopharyngitis. 

cause of mortality 

Acute respi ra tory inf ecti ons are a rna jor 

among children in developing countries 

accounting for over four million deaths per year (Gwatkin 1980 

and Leowski,1986).Mullholand (1992) reported that children 

experienced an average of 7-8 upper respiratory tract infections 

per year in the fi rst four years of 1 i fe whereas the number 

gradually declined to 3-4 per year in adolescent and adulthood. 

A number of host and environmental factors have been shown to 

is one of the factnrs because younger children have more upper 

respirrltnry tract infection than older childrpn. Climatic chi'lnges 

also affect the incidence of the upper respiratory tract 

infectinns especially in Nnrthern temperate climates (Schwartz 

et ~ .. 1990). 

'rhe llpppr respi ri'ltnry tract ; nfpct.i nns are CallSArl by 

viruses .. bacterial species and species of mycoplasma. The viruses 

i nc~11lrlp: pi rnrn;:, '71 rl.1Spcc 1 i IzP 'Rhi nnv; nlSPS, ('nY<;ricki P vi )"llC;PS rlnc'l 

Adenoviruses typps 1-7, 14 and 21; Hyxoviruses like influenza A,E 

infections but thpy a1'p::,1 so commonly associated with llPf'P" 
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MYCOPLASMA PNEUMONIA 

Over the past 20 years, an annually increasing number of 

unusual and severe clinical pictures of M pneumoniae disease have 

been described, involving both the respiratory tract and other 

organ systems. Many of these symptoms are so common (Klaus, 

1983). Complications of M pneumonia c-" disease such as unusual and 

severe courses of illness have been reported. They seem to occur 

predominantly in cases with the involvement of multiple organs 

systems, and the patients are generally older than those who have 

the classical pneumonia. Sequelae from the central nervous system 

and the heart belong to the most serious complications (Sterner, 

1990). Compl i ca ti ons maya I so arise wi thin the respi ra tory tract, 

such as fulminant lobar pneumonia mimicking severe bacterial 

pneumoni a, or such as acute di f fuse a I veol i ti s (Cockcrof t, 1981). 

Abscess and cavity formations have been described, as well 

as large pleural effusions. Also cases of fulminant evolution 

into diffuse interstitial fibrosis have been reported (Kawata, 

1987). Under 1 ying di seases such as cancer, di abetes, chroni c 

heart disease and similar conditions may result in a complicated 

course of the M pneumoniae infection (Solanki, 1989). 



5 

Strep'.()COCC1JS Dvoapnes: Tn the ('lcnte stages of the l1ppei' 

respi r3 tory 'r <'lct j n f p ,~t ions, rliUCOllS memht"ance!3 .~ l"e hyperdemi r. 

and edematous, Serous and mucinous exudation tend to occur and 

the exudate is more purul ent, t.ending to contain more cell 111 ar 

debris and greater numbers of inflamatory cells, Mucous 

membrances throughout the tract may be congested and thickened 

or signs of infection may be limited to one or two anatomical 

areas within the air way passages. In the nose, ciliary activity 

may be affected, accompanied by depressed nasal mucociliary flow 

rates (Cooney et a1. 1975). 

Epidemiologic investigations revealed that sore throat due 

to streptococcus 15 assoc:iaten with a e'r050 1 s and with 

contaminat ed m; 1 k pl-ndllct s <'lnd water. The rni 1 k products may ()Eo. 

contaminated by human handling or as a consequence of infection 

in the cows, Sore thrcldt. due tn streptococcus is common in area:'; 

where pasteurization of milk lS not practised. The epidemics may 

last from two to six weeks (George, 1984). 

Staphylococcus aureus 

Colonization of infants with S aureus is a predictable event 

occurring in almost 90% of infants during the neonatal period 

mainly in the nostril and on the umblical stump (Cerati, 1991). 

The nasal carri er rate drops during infancy and raises again 

beginning in childhood to about 40% in adult life. In the 

hr. .~. tal environment. cert('lin stndns of staphylococcus 

identifiable by hacteriophage typing are prevalent. The mode of 

hospital environment. particularly in thp newhorn (C:erati. 1991;, 

In the eastern p('lr~s of Nigeria. this org~nism was isolated from 
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a number of patients screened (Osoagbaka and Njoku-Obi, 1982) and 

ranked fourth position in the rate of occurrence of the pathogens 

isolated. In the works of Lynne and Bannard (1991) carried out 

from eight African countries including Nigeria, ~ aureus has the 

highest incidence rate. 

Primary Stapf;Y! ococca 1 pneumoni a occurs most common 1 yin 

young infants preceded by a history of upper respiratory 

infections or stClphylor:o"c<'ll sk iii 
, . 
If>SJon. of 

1 i 

Tachycardia, gnmti n9 f ret f \J 1 ".-' :.~ ~. 

DIPHTHERIA 

which has been known since ancient times; but its specific nature 

was only knmoiD in t.be ninpt.eenth century (George, 1984). 
..,., . 
10X1Ti 

producing Corynebacterium diphtheiae produces severe inflammation 

of the throat. A tough membrane like structure, Pseudomembrane, 

forms on the tonsi 1 s and spread~; to lower portions of the 

respiratory tract or upward into the nasal passages. The membrane 

may cause sllffocation. The absorption of the toxin intn the hlonc1 

stain can cause complications such as paralysis and cardiac 

arrest (George, 1984). Most instanr'p of diphtheria rpslJJts from 

direct contact with droplets. Q diphtheriae is a hardly organism 

which is able to withst- ~~ cold, heat and drying. And this makes 

it so rampant in the desert areas of the northern Nigeria. 
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six months but not past rr,iddle age. .. .,. :l 
De I. 1 e\Jeo 

al~rount for One-fnlltTh of thp 't!:nown 

Predisposing fartnYs t.he incllld~ 

hwo 1 v ing the nose and throa t. Di pI-It. hel'i a may resu 1 t from t.1:-,,::; 

carrier of the pat.hogen. 

~ANDTDA INFECTION 

Apart from the hacteria] iind viral agents nf npper-

respiratory tract infection, fungi such as candida species are 

also known to cause respiratory tract infection (Worthington: 

1993). Candida pneumonia have been rarely documented. It is 

usual] y secondary to seedi ng of the 1 ungs by hematogenous 

dissemination in an immusuppressed patient (HIV ~ ~ient) (Rose, 

1987 and Buff: lC)8?). A rer:ent review mentioned only two prpvious 

cases of aspiration of candida pneumonia in a non-

i mrn uno sup p r p sse dad u 1 t ( R 0 s e. 1 q 8 7 ; . 

Upper j-espjc'ILlry t1al;t infections regardless of theil-

respond to and express infections. Tonsillar or pharyngeal 

exudate is a good example of a sign of upper respiratory tract 

infection (RcJl~tal. 1991';_ 
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LOWER RESPIRATORY TRACT INFECTIONS 

M 0 S t 0 f t h p w 0 r k s (' a iT i e d au t on the 1. ower res p:i rat 0 r y t rae t 

patf:,ogens coverer1 n l:imi ted range in Nigeri a. Some of t.he few 

works carri ed out inc 1 uded the works of Fa yinka ( 1977) and 

Aderela (1977). The few works carried out :Ln the northern parts 

of the country covered much lesser range than those carried out 

1n the south. And in so~~ 'ases, are not documented. 

TUBERCULOSIS 

Tuberculosis has long been known to a be a major cause of 

morbidity and mortality throughout the world and has for past 

several decRdes heen a neglected disense in bot.h industrialized 

and developing countries. It 1S now attracting a renewed 

are currently underway (Kochi! 1991). This is occurring largely 

because of thei nr.rf'3sen incidence of tubercnl os; s in many MHiT':'H:l 

Immunodeficiency virus endemic countries (Bloch 1989 and Styb}e. 

1 9 90 ), the a v a i } a b iIi t Y 0 fan d pro v en e f f e c t i v en e s S 0 f ::: r, I) rt 

course chemotherapy (Iseman, 1991). and the realization that 

tuberculosis control is one of the most cost effective healtri 

interventions in developing countries (Murray, 1(91). 

Infection with Mycobact.erium tubercu]osis occurs primarily 

through inhalat.ion of droplet nuclei. Sputum. coughing sprays and 

droplets released by the sneezing of infected persons are common 

source of infection. So alsn contaminatea ~ust during harm~ttan 

and raining seasons In Nigpria can spread the infection. 
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The overall tuberculosis situation in the world in 1990 and 

its recent trend as reviewed by the world health organization 

indicated that approximately one third of the world's population 

is infected with mycobacterium tuberculosis (Sudre et~. 1992). 

Tuberculosis long known to be a major cause of morbidity and 

motality throughout the world has for the past decade been a 

neglected disease in both industrialized and developing 

countries. There is however efforts to revive control activities 

because of the increased incidence of tuberculosis in many Human 

immunodeficient virus (HIV) endemic countries, and also because 

tuberculosis is one of the most cost effective health 

interventions in developing countries (Styllor 1990). 

Of the one third of the world's populations infected with 

tuberculosis r the prevalence is highest in the western pacific 

region and lowest in the Eastern mediterranean region. The 

majority of infected individuals live in the South-east Asian 

region, China and Europe. The age distributions of tuberculosis 

of tuberculosis infection in the sub-saharan Africa and Western 

Europe have the highest figures, with Africa having about one 

hundred and seventy one million 171/million) infected persons 

(Sudre et aI, 1992). 

Patterns observed in some of the works carried out indicated 

that the developing countries has the highest infected 

individuals below 50 years of age. But with the industrialized 

countries .. the prevalence of infection is very low among the same 

group. In general there were approximately 78000 deaths reported 

annually between 1984 and 1989 throughout the world (Bulla, 
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The world view on tuberculosis reflects a similar pattern 

in Nigeria (at least in some states). Studies carried out in some 

eastern and southern states of the country in the past decade 

indicated that the incidence of tuberculosis was high (19%) than 

other diseases (Osoagbaka and Njoku-Obi, 1982). Problems that are 

faced in Nigeria is the lack of proper data collection and 

notification of cases. Careful analysis of notification can 

provide a good insight into the tuberculosis control activities 

and their trends. When most of the population has access to 

heal th care services (Questionable in Nigeria) and when case 

reporting is made mandatory then such objectives could be 

achieved so that the exact si tuation in Nigeria can be ascertain. 

ANTHRAX 

From 1948 world health organization has been promoting 

activities on Anthrax control and research. In the last few 

decades, a number of countries, particularly Europe, have reduced 

morbidi ty and mortal i ty due to Anthrax in both humans and 

livestock to a negligible levels through international co

operation and support (WHO Memorandum, 1994). However, many 

countries are still endemic today for anthrax in both human and 

animal populations including wild life, and the disease has a 

great public health, environmental and socioeconomic jmpact in 

Africa and Asia. In view of these reasons, the world heal th 

organization formed a working group experts for anthrax control 

and research comprising four sub-groups, epidemiology and 

information exchange, disinfection and decontamination, vaccines 

and vaccine development and consultative group for problems in 

developing countries (WHO memorandum, 1994). However, certain 
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problems are encountered as usual and this include among others 

(1) lack of co-operation over vaccination by farmers, (2) delays 

in diagnosis because regional laboratories lack facilities for 

confirming the diagnosis of anthrax and (3) finding problems for 

vaccination and diagnostic programmes (WHO Memorandum, 1994). 

In Africa, many people have died of Anthrax, often after 

consuming infected meat or handling infected carcasses. Drying 

is a common method of meat of preservation in Africa, and in this 

form the meat can be readily transported over long distance and 

kept for along time. This is however a potential means of 

spreading anthrax spores if the meat is del i vered from an 

infected animal. In general however, Anthrax remain endemic in 

many parts of Africa despi te efforts aimed at control I ing it (WHO 

Memoranda, 1994). 

Most of the works done in the respiratory tract disease are 

from the monsoon regions of the world and not in the topics. And 

some of the diseases were assumed (not proved) to be rare in 

Africa due to lack of proper investigations carried out and due 

to 1 ack of adequate faci 1 i ties. Sometimes the cases are not 

reported. 

The aim of this research therefore is to further investigate 

the occurrence of these respi ratory tract pathogens in Minna (one 

of the northern states) wi th the view to improving the diagnostic 

procedures in our hospitals which will inturn enhance the 

treatment pat tern. This is because few cases have been documented 

in the north and the ease with which the organisms are 

transmitted and contracted calls for greater concern. Added to 

these is the fact that most of our hospitals have reverted to 

assumptive diagnosis due to economic constraints and lack of 

facilities. 



Methods 

CHAPTER TWO 

MATERIALS AND METHOD 

The methods employed for the co11 ecti on and anal ysis of 

samples was in accordance to the procedures Fawole and Oso (1988) 

and Monica (1984). 

1. SAMPLE COLLECTION 

The samples collected was a Sputa from patients suffering 

from either the upper or lower respiratory tract infection in 

Minna town. The patients were instructed against washing their 

months before coughing out the sputum. Four Health Centres were 

visi ted and in each heal th centre, a number of patients were 

screened as I-General Hospital Minna (100), 2-Taimako Clinics 

(30), Bisi Clinics (20) and the Clinics in the University (F.U.T. 

Minna) (10). A total of one hundred and sixty (160) patients were 

screened. The anal ysis of the sampl es was carried out in the 

Federal University of Technology Minna laboratory in the 

Department of Biological Sciences. 

2. SAMPLE ANALYSIS 

The sample analysis was carried out in accordance to the 

procedures of Monica (1984) as follows: 

2.1 MJ.CROSCOPY 

This involves the physical examination of the sputa to show 

whether they are (1) purulent - i.e. green looking containing 

mostly pus, (2) mucopurulent - i.e. green looking containing pus 

and mucus, (3) Mucoid - i.e. mostly mucus and (4) mucosalivary -

i . e. mucus wi th small amounts of sal iva. When the sputum 

contains blood, it is reported as bloody. 
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2.2 MICROSCOPY 

This involves the microscopic examination of the sputum on 

stained or wet preparations. Stained preparations done are the 

gram stain, the Ziel Neelsen stain and Giemsa stain preparations 

in accordance to the procedures of Fawole and Oso (1988) and 

Monica (1984). 

2.3 ADDITIONAL PREPARATIONS 

The additional preparation done was the potassium hydroxide 

solution (KOH) in order to detect any fungi present. This was 

carried out according to the procedures of Monica (1984). 

3.0 CULTURE 

3.1 Media Preparation 

Blood and chocolate agar were prepared according to the 

directions of the manufacturers. Blood was obtained from the 

Blood bank in the hospital in Minna. The Blood agar was prepared 

by adding blood to the blood agar base medium after cooling from 

autoclaving to about 40 G -45 G C. The chocolate agar was prepared 

by further heating the blood agar to about GOG C . 

3.2 Inoculation 

The sputa samples were inoculated using the procedures of 

Monica (1984). The blood agar plates was incubated aerobically 

and the chocolate agar plates were incubated in an atmosphere 

with 10% carbon dioxide (C02). The plates were incubated for 14 

hours at 37 G C. When there was no growth, the plates are further 

allowed to remain in the incubator for another 24 hours after 

which they were considered no growth and then discarded. 

Actively growing cultures (24 hours old) of the bacteria on 

Blood agar and rhocolate agar media were screened for colonies 
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that could be any of the suspected pathogens in accordance to the 

procedures of Osogbaka and Njoku-Obi, (1992) and Monica (1984). 

These were again gram stained and isolated for purification. 

4.0 CHARACTERIZATION OF THE BACTERIA 

The purified colories were put on slants for Biochemical 

reactions in order to know the particular species of the 

suspected colonies. For the Gram negative rods suspected to be 

members of the entrobacteriacease, the following tests according 

to cruickshank et ~, (1957) were carried out: Aesculin 

hydrolysis, citrate utilization, indole test, methyl red test, 

motility test, oxidase test, Triple sugar (TSI) and Urease test. 

For the gram posi ti ve cocci, ca ta lase, coagul ase, DNase 

mannitol, Hemolysis and Gelatin test were carried out. For the 

gram positive rods, test carried out included motility, 

Hemolysis, morphology, glucose, lactose and sucrose utilization; 

Cruickshank et ~; (1957), Monica (1984) and Norris and Ribbons 

(1979) . 

4.1 Aesculin hydrolysis 

The test organism was grown in aesculin agar for 24 to 48 

hours. A positive test is indicated by the development of a dark 

to black colouration of the whole medium. A negative test is 

indicated by lack of colour change. 

4.2 citrate utilization 

A simon citrate agar slants was inoculated with the test 

organism in a b ' jou bottle for 24 to 72 hours at 37"C. The 

development of a deep blue colour indicates a positive test. 
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4.3 Indole test 

The test organism was grown in Sml peptone water for 24 

hours. Kovacs reagent was added dropwise. This was then agitated 

gently. A positive reaction is indicated by the development of 

a red colour in the reagent I ayer above the broth wi thin on 

minute. A negative test is indicated by the retention of the 

yellow colour of the indole reagent. 

4.4 Methyl red test 

5 ml of methyl red broth was inoculated with the test 

organism and incubated for 48-72 hours at 37°C. 1 ml of the broth 

was transfered to a small serological tube. 2 to 3 drops of 

methyl red solution was added to this small quantity of broth. 

A red colour on the addi tion of the indi cat or signi fies a 

positive methyl red test. A yellow colour signifies a negative 

test. 

4.5 Motility test 

The motility medium was inoculated by making a fine stab 

with a straight wire to a depth of about 1-2 cm short of the 

bottom of the tube. This was incubated at 37°C for 24-48 hours. 

If the organism is non motile, the line of inoculation would be 

sharply defined and the rest of the medium would look clowdly. 

4.6 Oxidase 

A piece of filter paper was soaked in oxidase reagent. A 

colony of the test organism was smeared on the soaked paper. If 

the organism is oxidase producing, the phenylenediamine in the 

reagent will be oxidized to a deep purple colour. No change in 
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the colour of the filter paper indicates a negative test. 

4.7 Triple sugar Iron agar (TSI) 

This is a composite media, hence several reactions can be 

read after 24 hours of incubation at 37·C. It is usually done to 

test the abi 1 i ty of the organism to ferment Gl ucose, 1 actose, and 

sucrose or all the three sugars. It can also be used to detect 

for Gas (H2S). 

A straight wi re was used to obtain growth from ei ther a 

culture plate or broth. The bottom of the slant was stabbed 2 to 

3 times. The surface of the slant was streaked. This was capped 

loosely and incubated at 37°C for 24 hours. 

4.8 Gas detection: 

This was determined by the appearance of one or several 

bubbles in the butt. Vigorous gas formation was indicated by 

cracks. Formation of hydrogen sulphide (H2S) was determined by 

the blackening of the whole butt or a ring of blackening at the 

slant-butt junction. 

4.9 Sugar fermentation: 

This was indicated by the butt becoming yellow if only 

Glucose is fermented and no other sugar. The reaction is read as 

K/A (alkal ine/Acid). If Gas was produced than the reaction is 

read as K/AG. 

If either sugars are fermented in addition to glucose i.e. 

lactose or sucrose or both, the butt and the slant would become 

yellow i.e. acidic. The reaction is red as A/A (Acid/Acid). 
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5.0 Urease test 

Urea agar slant was inoculated with the test organism in a 

b'jou bottle and incubated for 24 to 72 hours. The development 

of a bright pink coloration or red colour indicates a positive 

test. 

Other tests for the non-enterobacteriaceae are: 

5.1 Coagulase test 

Slide test - A drop of physiological saline was placed on 

each ends of the slide. A colony of the test organism was 

emulsified in each drop. A drop of human plasma was added to one 

of the suspension and was mixed gently. The clumping of the cells 

within ten (10) seconds was observed. 

5.2 Bile solubility: 

A thick bacterial suspension was made in 1 ml physiological 

sal ine contained in a cl ean serological tube. 0.5 ml of 10% 

sodium deoxycholate solution was added to the tube and incubated 

at 37°C. A positive test was indicated by the clearing of the 

suspension within 30 minutes. No clearing indicates a negative 

test. 

5.3 DNAse test 

The Deoxyribonuclease (DNAse) agar plate was divided into 

four sections. Using a small portion of growth from sol id medium, 

a short streak was made in the middle of one section. The plate 

was incubated at 37·C for 24 to 48 hours. The plate was flooded 

with 10% Hydrochloric acid HCI). A positive test is indicated by 

a distinct zone of clearing around the streak. No clearing 

indicates a negative test (Norris and Ribbons, 1979). 
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5.4 Mannitol utilization 

The suspectpd organisms were subcultured on mannitol salt 

agar and incubated at 37°C for 24 to 48 hours. Organisms capable 

of utilizing mannitol under high level of salt concentration have 

been observed to grow. 

5.5 Gelatin liguefaction 

The Nutrient gelatin medium tubes kept in the refrigerator 

were inculated with an 18-24 hours old culture using a straight 

wi re to a depth of One (1) inch. A control tube having no 

organism was used. This was incubated at 37°C for 24 hours to 14 

days. To read the tubes, they were first placed in a refrigerator 

for 2 hours before tilt:ing to check for lignefaction. (Norris and 

Ribbons, 1979). 

The following organisms were used as reference in all the 

test except few. These are:-

Staphylococens aureus, sheptococcus pyogenes, Coryrebacte rium 

diphtheriae r Klebsiella preumoniae and Psendomonas aeruginosa. 

They were obtained from the Department of Microbiology in the 

Federal University of Technology, Minna. 



CHAPTER IIT 

RESULTS 

A total of one hundred and sixty (160) patients from four 

heal th centres in Minna town were screened for any pathogen 

responsible for the respiratory tract infections. The number of 

males and females obtained from each health centre is given on 

table 1 below: 

TABLE 1: Male and Female cases surveyed from different Health 

Centres. 

Hospital/Clinic 

General 

Taimako 

Bisi 

Campus 

Total Overall 

Male 

62 

22 

08 

07 

99 

Female 

38 

08 

12 

03 

61 

Total 

100 

30 

20 

10 

160 

The highest number of patients screened was from the General 

Hospital (100), followed by Taimako Clinics (30) and Bisi Clinics 

(20). The small est number of patients screened was from the 

clinics in the campus (10) of the Federal University of 

Technology Minna. 

M!-CROSCO?Y 

The physical pxamination of the sputa samples ohtained fall 

under the following categories: Purulent (28), mucopurulent (40). 

mucoid (52), mucosal:ivary (35) and Bloody (S). The results as 

obtained from the different health centres are shown on table II. 



20 

TABLE I I : Categories of sputum from the four Health Centres. 

-------.----------------.--.---------

Characteristic General Taimako Bisi Campus 
of Sputum Hospital 

Purulent 18 06 4 0 

Musopuru]ent 27 2 10 1 

Mucoid 33 13 2 4 

Mucosalivary 20 7 3 5 

Bloody 2 2 1 0 

MICROSCOPV 

Stained preparation included the Gram stain, Giemsa stain 

and Ziehl Neelsen stain preparations. An additional wet 

preparation of potassium hydroxide (KOH) to detect for fungi was 

done also. of all the stained preparations, only Gram staining 

preparations yiel ded resul ts. There was no Acid fast baci 11 i 

seen, so also no any protozoa or fungi was observed. The results 

of the Gram staining preparations is shown on table III. 

TABLE III: Gram Reaction of the Isolated Pathogens. 

Cell Shape/Gram Gram Gram 
Reaction Positive Negative 

Rods 38 30 

Cocci 92 0 

Total 130 30 

Out of the one hundred and sixty (160) isolates gram stained, one 

hundred and thirty (130) were gram positive and the remaining 

thirty (3) were gram negative. 

CULTURE 

The pattern of growth of the bacteria in the two media used 
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(Blood and chocolate agar) was the same. The following are the 

suspected organisms encountered: Staphyloccus aureus, Klebsiella 

pneumoinae, Corynebacterium diphtheriae, Streptococcus pyogenes, 

Bacillus anthracis, Pseudomonas aeruqinosa, Serratia spp and ~ 

Pneumoniae. 

CHARACTERIZATION 

In all, three categories of bacteria were obtained as gram 

positive rods, gram positive cocci. The results of the 

Biochemical reaction and the confirmed organisms are given on 

table IV. 

In general six (6) 

Streptococcus pyogenes, 

aeruginosa, Staphlococcus 

pathogens 

Klebsiella 

aureus, 

have been isolated as: 

pneumoniae, Pseudomonas 

Bacillus anthracis and 

Corynebalerium diphtheriae. The incidence of the most common 

pathogen from the four centres visited is shown on table V. The 

order of occurrence in decending order is ~ aureus 48.8% (78) and 

Q diphtheriae 20% (32) predominated. Others rankwise are ~ 

pneumoniae 11.3% (18), St pyogenes 8.8\ (14), pseudomonas 

aeruqinosa 7.5% (12) and B anthracis 3.8% (6). 
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1. St;:lphy]ococcus Ilurel]O' growth on 
mannitol sa1 t a~:ar after 21~ hours 
of incubation at 37°c. 
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TABLE IV. Confirmatory Biochemical Tests for the Isolated 

Pathogens. 

Test 

Morphology 

Gram reaction 

Oxidase 

Acid from 
Glucose 

Gas from 
Glucose 

Acid from 
Sucrose 

H2S 

Acid from 
lactose 

Motility 

Indole 

Citrate 

Aesculin 

Urease 

Methyl red 

Gelatin 

Catalase 

Bile 
solubility 

Coagulase 

Mannitol 

Hemolysis 

DNASe 

1 

Cocci 

+ 

+ 

+ 

+ 

+ 

" 
+ 

~T .. \. 
II 

..,' tI 

+ 

+ 

+ 

B 

d-differential 
c- Capsu.l e 

1 = §. aureus 

2 = !S Pneumoiae 

3 = ~ aeruginosa 

2 

Rod 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

± 

"J ,,'-

,'I 

It 

1/ 
II 

~I , 

3 

Rod 

+ 

NA 

11 

+ 

Y' , 
., rl. 

+ 

N .l " --I, 
11 

II 

" 

4 

Cocci 

+ 

+ 

+ 

" 
d 

'l:: \ 
rf .. a. 

1,1-

11 

" 
11 

II 

5 

Rod 

+ 

+ 

" 

+ 

II 

II 

II 

II 

6 

Rod r 

+ c 

+ 
... (f __ 

" 
\I 

" 
" 

., 

" 
u-

" 
" 
" 
" 

r=colony is rough and flat with many 
C(),l1r;~o.'.l" _ e«' au to ;'"rov th 

"::;~"'''''''r .... ,.. 

4 = Str pyogenes 

5 = g diphtherine 

6 = ~ anthracis 

+ - Positvo 
>T ~ •• .. ;;; 1\ 1·:g~C}~lye 

± :;;: POs/X CG-

1':A ::: Not appl
icable_ 
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2.0 Reactions or So~e isolates on Triple 
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. ~ .. ..., ' 

'·:'1 
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TABLE V: incidence of the most common Pathogens Isolated from the 

four Health Centres in Minna. 

Pathogen No.of No.of Occurring % of Total 
Isolates Isolates in Female (N=160) 

Male 

Bacillus 6 5 1 3.8 
anthracis 

Coryaebact 32 18 14 20.0 
erium 
di:Qhtheria 
~ 

Klebsiella 18 12 6 11. 3 
:Qneumoniae 

Sta:Qhyloco 78 47 31 48.8 
ccus 
aureus 

Pseudomona ] 2 9 3 7.5 
~ 
aeruqinosa 

Stre:Qtococ 14 8 6 8.8 
cus 
:Qyogenes 

Similar trend of the incidence of the most common pathogens 

isolated from the individual health centres is given on tables 

VI (from the General Hospi tal Minna), VI I (from the Taimako 

Clinics), VIII (from Bisi Clinics) and IX (from the Clinics in 

the Federal University of Technology Minna). 

In all the cases, ~ aureus predominated followed by .Q 

diphtheriae. Others that followed are K pneumoniae, Str pyogenes, 

~ aeruginosa and ~ anthracis in decending order. 



23a 

3.0 P~('U'lCI"()llaCi (l'·rll'"inoc.;cl, groh'th on blood 
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TABLE VI: Incidence of the Pathogens Isolated in General 

Hospital. 

Pathogen 

B anthracis 

C 
di2htheriae 

K Pneumoniae 

S aureus 

P aeuginosa 

str. 
2yogenes 

TABLE VI I: 

Pathogen 

B anthracis 

No.of Patients Total 
Isolate Male Female (N=100) 

3 3 0 3 

22 12 10 22 

13 9 4 13 

47 29 18 47 

11 8 3 11 

4 8 3 4 

Incidence of the Pathogens Isolated from Taimako 
Clinic. 

No.of Patients % Total 
Isolates (N=30) 

Male Female 

1 0 1 3.3 

K 2neumoniae 5 3 2 16.7 

S aureus 18 14 4 60.0 

Str·2yogenes 6 5 1 20.0 
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TABLE VIII: Incidence of the Isolated Pathogens in Bisi Clinics 

Pathogen No.of Patients % Total 
Isolates Male Female (N=20) 

B anthracis 2 2 0 10 

C diQntberiae 6 2 4 30 

S aureus 8 2 4 40 

P aeruginosa 1 1 0 5 

St.pyogenes 3 1 2 15 

TABLE IX: Incidence of the Isolated Pathogens from the Campus 
Clinics. 

Pathogen 

~ aureus 

St.pyogenes 

No.of Patient 
Isolates Male 

5 2 

1 1 

Female 

3 

o 

% Total 
(N=10) 

50 

10 



CHAPTER IV 

DISCUSSIONS 

~:.. -\<-\t~.J ~m Aa~~~t- c...\.; ..... : <....5 

If' /\ 
The incidence of the pathogens r showed that 

Staphylococcus aureus has the highest occurance rate of 48.8\. 

This is in line with the findings of Lynne and Bernard (1991) in 

their investigations of 45 centres from eight African countries 

inc1 uding Nigeria in which 2,888 bacterial isol ates were obtained 

from patients with community acquired infections. They found that 

~ aureus predominated with a rate of 29\ (837) of the 2,888. This 

implies that infections due to ~ aureus is on the increase in 

most of the communities in Africa. This may be possible as a 

resul t of the unique posi tion ~ aureus occupies among the 

microbial pathogens. It lies in close association with man and 

have achieved extensive colonization of man, particularly of the 

nasopharynx and skin (Hauge, 1980). In children, colonization 

with ~ aureus is a predictable event occurring in almost 90\ of 

infants during the neometa 1 period and mainl y in the nostri 1 sand 

on the umblical stump (Cerati, 1990). Another reason may be 

attributed to the resistance of ~ aureus to most of the drugs 

used in treatment which only exerts temporary activity on the 

organism. This also corresponds wi th the works of Lynne and 

Berrnard (1991) in which the isolates obtainer- from Nigeria 

showed 90\-98\ resistance to penicillin and 89\ to Ampicillin. 

This may simply mean that drugs used in Nigeria have either been 

adulterated or there is indiscriminate use of antibiotics which 

impalt resistance to the organism and hence high rate of 

pccurrence. 
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The incidence rate of streptococcus pyogenes showed 8.8% out 

of the cases suspected to be due to the S pyogenes. This 

indicates that infections of the respiratory tract due to S 

pyogenes has not gone beyond the management level. The very low 

number might even be as a resul t of contamination wi th this 

organism since several species of them have their habitat in the 

upper respiratory tract of man. So also the severity of 

Streptococal infections has become steadilymarkedly reduced in 

many countries in the past century. The strongest evidence in 

support of this statement comes from the mortal i ty rates for 

scarl et fever which has long been a noti fiabl e disease have 

fallen approximately from 1000 per million of population in the 

decade 1860-1869 to virtually zero at the present time (Mackie 

and Cartney, 1978). This corresponds with the report of Dudding 

(1986) who reported that the management of Streptococcal upper 

respiratory tract infections are relatively simple because only 

a throat cu] ture is requi red to rul e out the possibi 1 i ty of 

whether the patient has a streptococcal or non-streptococcal 

infections. Generally two antibiotics have been recommended by 

the American Academy of pediatrics, i.e. penicillin and 

erythromycins. 

The incidence rat of Pseudomonas aeruginosa showed 7.5% out 

of the 160 patients screened. This organisms is not known to be 

a normal flora of man; but can infect almost any external site 

or organ in the body (Eugene et aI, 1983). This ability may be 

responsible for its getting into the respiratory tract. P 

aeruginosa prolonged carriage is often associated with the 

emergence of the mucoid form and further pulmonary 
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deteriorations. Acquisition of f aeruainosa in patients in 

hospital is very rapid and transmission may occur directly of 

indirectly via the hands of medical staff or contaminated 

apparatus. Hence this may mean that the infection is primarily, 

but is present as a secondary invader (Flenly, 1981). Pneumonia 

due to P aeruginosa presents a radiological pattern like 

staphylococcal pneumonia, often being a hospital acquired 

infection in patients receiving multiple antibiotic therapy or 

during mechanical ventilation through a tracheostomy tube where 

the organism may be acquired from contaminated humidifiers. 

Patients with impaired polymorphonuclear leucocyte responses are 

particularly at risk. 

The findings of Klebsiella oneumoniae ln this work showed 

an incidence rate of 11.3% out of the ] 60 patients. Unl ike l' 

aeruginosa, ~ pneumoniae is found in the respiratory tract and 

feces of 5 - 10% of hea 1 thy i ndi vidua 1 sand is frequent 1 y present. 

as a secondary invader in lungs of patients with chronic 

pulmonary disease. However, the invasive properties of this 

organism depends on the antiphagocytic effects of its capsule. 

The dest ructi ve act.i on of the unphagocytosed organism on the 

pulmonary tissues (abscess formation and necrosis) interferes 

with antimicrobial therapy. This often results in chronic lung 

abscess requiring surgical operations (Weatherall et El, 1983). 

Other Klebsiella species have been implicated in chronic 

inflamatory diseases of the upper respiratory tract. ~ ozaenae 

has been associated with ozena a progressive fatid atropy of the 

nasal mucosa. So also a species called as ~ rhinoscleromatis was 

found in rhinoscleroma, a destructive granuloma of the nose and 
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pharynx (Weathera 11 et ~L 1983). 

Bacillus anthracis has the occurrence rate of 3.8% nut of 

the 160 patients screened. Anthrax is a zoonosis i.e. a disease 

of animals transmissible secondarily t.o man. The annual incidence 

of human anthrax t.hroughout. the world was not known accurately 

due to a large number of cases not being notified, but probably 

is between 20,000 and 100,000 cases mostly in rural areas. The 

world health organization reported that anthrax remains a human 

and animal health problem ln Africa, and causes a significant 

economic looses, and that the true incidence and effect of the 

disease in many African countries is uncertain. But in many 

developed nations where strong action is taken to prevent the 

disease, anthrax h<'ls almnst been eradicated (WHO Memorandum, 

1994). Bi ting insects may contribute to the transmission of 

anthrax among wild and domestic animals and this implies that 

when many has been bitten by such insects, the possibility of the 

disease tr<'lnsmission is certain (WHO Memorandum. 1994). Since 

this is not a norma 1 flora of the man's respi ra tory tract, 

symptoms due to this organism which simulate other known normal 

flora may confuse diagnosis in our hospitals. 

The incidence rate for Corynebacterium diphtheriae was 20%. 

This is next in occurrence to the p- aureus. This organism is a 

commonsal in the oropharynx and on the skin of man. This implies 

that its presence in sputum samples from one man is not enough 

to confirm the respiratory tract disease suffered by the patient 

was due to ~ diphtheriae. But in such cases where large number 

of patients reporting to the hospit<'ll <'Ire found tn have this 

organism, then confirmation can be made (Report, 1980). 
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From the above exp 1 ana t ions, one can readi 1 y agrpe t ha t rl1H" 

to so many symptoms that simul ate one another between the 

isolated organisms, and also the presence of some in both the 

healthy and the diseased states, there is the possibilities of 

the following: 

(a) Mi sdi agnosi s In thi s case, the true pat.hogen may be 

mi st8ken or confused for anot.her enti re 1 y di f f erent organi sm 

especially when new organisms are encountered that are not known 

to be t.he normal flora. Or it. may be dismissed on the ground of 

a contaminant. 

TmproDPr di nanns] s Thj s may resul t dllP to t.oo mnch 

press11res from the rloctors and pati ents on the 1 abor8t.ory stClff 

seeking results for a particular test carried out on them. This 

le~rls to averworking of the lahoratory st8ff. This is more so 

when one looks at the present state of our laboratories in the 

hospit81s throughout Nigeria and some African countries, except 

of course very few, where diagnosis were based on presumptive and 

not conf i rmatory ana 1 ys is due to inadequate faci 1 i ti es as a 

result of the economic situations. 

(c) Resistance Some of the orgClnisms are not thoroughl y 

screened for resistance. This can be dangerous because certain 

organisms like ~ aeruginosa and staphylococcus species are now 

known to be multi-resistant to drugs (Richmond et ~_, 1964 and 

Richmond, 1969). Thus this may lead to repeated diagnosis and 

treCltments which may not yield a hette, resl1lt at the end. 

Wi th a 11 thpse prahl ems.. t.here is the need to adopt the 

f n 1 1 () win 9 ; n n 1] ~'- h () S ? i t;:l 1 s ("' r l;q h () r 3 t n rip s : 
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j Proper sample collection: Doctors should assist where 

swabs are needed for throat culture by obtaining the 

specimen themsel ves. Patients should be educated on 

why such specimen are sought from them. This is 

because in some quartprs, patients may not presF'nt the 

true specimen but may instead fetch from their 

children or wives for fear of occulticism. The 

laboratories should endeavour to sterlize containers 

for splltl1m collpct.ion hefore giving it to t.bp prltipnt.. 

ii. Sam~ analvsis: This should include analysis t.o 

:i nvest i grlt.P bClcteri a, vi ruses .. proto7.oa and fllngi th;:)t 

may be responsib)p for any of the prevailing symptoms. 

Othpr cultural media for organisms like Mycobacteril1m 

tuberculosis, Mycoplasma and some protozoa should be 

forced as part of the normal routine in our hospitals. 

iii. Biochemical characterization: This is very important 

because wi thout it most of the speci es cannot be 

pinpointed. This should also extend up to sensitivity 

tests and serology. 

:iv. Time: A.t least t.here should be a minimum of t.hree days 

before report.s arp rplpased from thp laboratories back to thp 

doctors. This will allow for culture, biochemicals, sensitivity 

and If possih)p sprology. 

CONTROL MEASURES 

The control of human anthrax depends on the control of the 

disease in animals .. and s11spected cases of an anthrax should be 

treat_ed rind deCld carcasses he buried deepl y to prevent t.hp spread 

to new pastures. Among the measures adopted by health agencies 
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to protect suscept.ible individuals are the large scale 

immunizati on programmes; the quarantine of carriers and the dai I y 

us~ of appropriate antibiotics may help prevent transmission of 

the disease until their systems are free (WHO Memorandum, 1994). 

~nntrol measures for st.reptococrl1S ~ore throat i nrl11(1e 

pasteurization of milk, isolation of infected persons and proper 

disinfpction or of conti'lmjnated by 

dischClrgps of infect.po persons. Such patients should not. be 

a 11 owen tn rome j nto cont;:)rt wi th prodllcts for consllmpt. ion ouri ng 

either the acute or convalescent stage of the disease. 

There are three guioplines to control infections due to P 

aeruainosa as follows: 

a- Patient.s undpr high risk category should not be admitted to 

a ward were other infections existed but should be 

isolated. 

b- The period of isolation of such patients should last until 

the infection has been eradicated. 

c- A general reqllir pmpnt.s demands that all C<'lses of hospi t.al 

acquired infections can be eradicated by sterilizing 

Similar measurps for S pvogenes can be applied to C 

diphtherise. But Qllarantine measures are not necessary for 

Staphylocorclls <'lno Klphsiel1<'l sppcies. 

CONCLUSION 

Tn general six organisms have been isolatpd from lfiO 

patients that reported to four different health centres in Minna. 

Four of these organisms Staphylococcus aureus, Klebsiella 

pneumoniae, StaeptococCllS pyog~nps and Corvnebactprium 



33 

diphtheri~e, are known to either dire~tly or indirectly be in 

~lose association with m~n, and they form the normal flora in 

man IS respi ratory tract. 'T'he bacteria discovered that are not the 

normal f10r"l in this rese~rch ('lre the Bacillus anthraces ann 

Pseudomonas aeruainosa. Considering the high rate of occurrence: 

~ aureus preriominated (48.8%) followed by ~ diphtheriae (20%). 

Ot.hers arp K nneumoniae (11.39~), str pvogenes (8.8%), P 

aeruainosa (7.~%) ano ~ anthracis (3.8%). Since other organisms 

that are not known to be pathogens of the respiratory tract are 

discovered, this may actually confirm misdianosis in our 

hospitals and the persistance nature of some respiratory tract 

infections in patients. 
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