ROILLE OF EBERAMNHAHMEBEILL.A CATARERHAILT =
IN LOWER RESPIRATORY TRACT
INEECTIONS

Sukmitted Irn Partizl Fuliilloern

B Y

LEBLA AIZDEL CALAM EAROUN Profescscy RDEL CGOMAA ALY
r of Micecrkbiclogy Professor cof Chest
s Medicine Taculty cof Medicine
e Inivers T tin Shaxs Iniversis

Central Library - Ain Shams University



oknowledgement

It Iz 2z great honour Ceep Tratitude and
2 Izlzr  Haroon, H=2a23 cof
Sharzs Uriversity, fcocr her
ag zn 1ot of ner rusy time

fCorew EXy Is.

I arm &#lsc grateful tc Prof. Risl Gowmaa 1y, Prcoi. of
Zhestc, Rir S3hams University, fory  nis erncouragsement and
kindness ¢ me while under his superwvisico,

I would also like tc thark Dr. Mahwecd Khalil El-8fzid,

cf Micrablolcg Zir  Shaxs Uniwvarsilty hic
- i - 7
concin zuDpcre, understanding, = encouragenent to

el me
Im geriliczlar I am desply gratefol to Dr. Mouskirs
. Lecturer of Microbliclaogy, A2in Shams Urnlversity, for

her unfcrgettable assistance, irstructions and faci

[
[
ot
e
m
"

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTENTS

Page

- Introduction and Aim 0f the Weork i
- Review of Litterature 3
* Neisseriaceae 3
* Neisseria 6
¥ Branhamella catarrhalis 18

* Branhamella catarrhalis in lower resplratory
tract infection. 26
* Other diseases caused by Branhamella ’ ’ 31
* 2ntimicrobial susceptibility - 38
* Lower respiratory tract infections 41
— Material and Methods 45
* Material 45
* Methods 50
- Results 58
- Summary 76
- References R 86
- Arabic Summary BE

Central Library - Ain Shams University



- INTRODUCTION
| &
AIM OF THE WORK

Central Library - Ain Shams University



INTRODWUCTTI O

Brartianella rCalvarrialls previously  #nown 38 Neigserlsz
catarrhalis i= BN serobic Sram-negatlive diplocococas.
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oropharynx, it 1s now

significant
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immunodeficient host. It has Dbeen implicated in a wids

variety of irnfecticns, including otitis media (Cecifey &=

al. 1866), sinceitis ({Brorson et al., 1976}, meningitis
(Gouion et al., 18723, septicaemia {(Orsini 1854), arnd even

endocarditis (Pollock and Holzman, 1876).
Branhamella hzs hecome increasingly recognised as an

zetiplogic agert of lowe
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(Ninane et al., 1%78, Johnson et al., 1881) particulariy in

patients with compronmised pulmonaxy functions. Many reports
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have described the malls with acute
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bronchopulmonary infections {MCNeely et g1., 18976,
Srinivasan et al., 1881, Loule et al., -8%£3, and Mcleod et
=21., 1983,

Several invesTicators have recentls reporoed an
increased rate of jsclation of Beta-lactamzse producing E.
sataryralis siraive Sweeny =t 21., 1f75H, Thristensern et

3 RS
1., L1EELZ .
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ATM OF THE WORK

The =air ¢of the stuiv Is to isclate B.cazarrna.is fraor
brenchopuimenary  infectlcns and  to evaluate its potential
rcle as an aetinlovic agent n  these lowver respiratory

tract infecticns. In a&additicn the study is undertaken to
determine <the in wvitrc susceptibility of the organism
selected antimicrobical &zgents as well as the effect of

beta-lactamase producticn orn €iSfeyent antibiograms.
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Neisseriacese

The famlily Nelsserizceae centains Gram-negatliv
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rods and cocci. It inciudes four genera: Neisseris,
Moraxella, Kingells anc Acinetobacter (Howard 1887,

Branhamella, initially considered a species of Nelisseria
and - subseguently established as a separate genus, is now a

subgenus of Moraxella (Koreman et al., 19881}.

Classification:
Compariscn c¢f homology, bot of composition a&and of

cid

sequence of deoxyribonuclelc acid (DN&), ribonucleic

Y

(RNA) ard crotecins allcws examination of organisms at tihe
genetic level.

Analysis by both chemical arnd physiochenical methods

[

shows that Lase composition is constant and characteristic
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for each crg . It is generally expressed in terms cof
el 2 =

the mole fraction of guanine and cytosine, that is (G + T/
G + C+ AR - 7] expressed as a percentage. Values of percent
G + C for Gifferernt cvganisms vary from 25 to 75 (Sohnson
L8R

If tThe TNIs of v Ziffexr Dy several mole %
G-Z, that iz 202 ev The Two or de not
Delong to tre zaze species (2 ;o 1EaT
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Al Gram neqative cocci:

Study of the base composition of the DNA of thce Gram-
negative -cocci and their genetic transformation showed that
they could be divided into two groups. One possessing a G+C
content of about 50 moles percent and included: K.
gonorrhoeae, N. weningitidis, N. flavescens, N. subflava,
N. siceca, and N. mucosa. The other comprising N,
cotarrhalis, N. ovis and N. caviae having a G + C content
of 40 to 44 moles percent {(Catlin and Cunningham 1961).

The organisms in this second group were then
transferred to & new genus Branchamella by Buchanon and
Gibbons (1970). Later on, it was reclassified as a subgenus
of Moraxella. This is based on their similar base content

OF Diva wnich is 40-45 wmoles percent {Bovre 1984}).

Genus Neisseria:

Memnbers of the genus Neisseria have a G + C content of
about 50 moles percent. Their classification depends on
fermentative ability, supplemented by antigenic structure
and pigment formation (Wilcon and Wilkinmon 1984).

In addition to the two vommonly recognised pathogoens
(N. gonorrhoeae and N. meningitidis), there are 11 species
in the genus Neisseria whirh are: N. sicca, N, subflava, N.
flavescens, N. mucosa, H. cinerea, HN. denitrificans, N,

elongata, N. canis and N. lactamica. N. subflava includes

",

the o©rganisms previously designated as N. subflava, N.
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nerflava, and N. lava. They are nowv considered

-+

s becavse of thelr close genetic,

[
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collectively as one speci

morphclogic and biochemical re ionship {Vedros 1§85},

B] Gram negative rods:

1. Mcraxella:
Moraxella, a Gram-negative rod is one of the family

Neisseriaceae and possesses G + C content of DNR which is

n

40-45 moles percent. The genus Moraxellaz includes 5 specie
which are: M. lacunata, M. ronliguefaciens, M. osloensis,
M. phenyl pyruvica and M. b&vis (Wilson and Wilkinson
198&4) .

Braznharmella is a subgenus of Moraxella and comprises B.

IR o B PSS NP PO | A . =Y A Al TR i e e - -———
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B. cuniculi and B. ovis may be also included (Howard 1687;.

2. Acinetcobacter:

Pl il

They a&re short Gram negative rods which possess a G+C
content of 325-47 moles percent. There is only one sincle

species in the genus which is A. calcoaceticus (Joklik e+

di., 1984,
3., Kirgellsz:
They are  cram-regative  tofe. The genus con-alne O
§pecles  of whirh K. kirngae is the Mes® common ore (Fal’or
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Ne iscseixrila

The genus Neisseria comprises +twe important human
pathogens N. gonorrhoceae and N. meningifidis. In addition
to these commonly recognised pathogens, a variety of
saprophytic species are now classified in the Neisseria
genus. Some species are normal inhabitants of the humaq
respiratory tract and are usuzlly considered non pathogenic

oern 1988).

.
{A

w]

Eranhamells Was formeriy «classified in the genus
Neisseria. It is now copsidered a8 subgenus of Meoraxella and
is referred to as Moraxella (BEranhamella) catarrhalis
{Bovre 1884, Although this designation may be
taxonomically correct, yet it has not received widespread
use and the terminology B. catarrhalis will be used.
Branhamella 1is wusually discussed with Neisseria species
because its morphology and biochemical identification
parameters mest . cleosely resenble theose of Neisseria

{Finecold and Baron 1986].

The first member to be discovered was the gonococcus.

Tt wabk  ehserved by Albert Neisser ir 1879 ip the pus cells
cf patients with gonorrhceze

Wellchselbaum Isglatef the nmeningococcus from cerebre
spinal meningitis i the year 1287, Pfeiffav describhed =he
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Micraococcus catarrhalis in He fecund it in the
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bronchiocles and alveoll of ¢

m

en with bronmchopneumonia.

In 1802 Von Lingelsbreim described & number of Gram-
negative coccl In  the nasopharynx of healthy and diseased

persons. These included the Micrococcus pharyngis siccus,
the M. pharyngis cinereus, the Diplococcus mucosus, and the
M. pharyngis flavus. Sarah Branham {1930) In the united
states desc;ibed & new member N. flgvescens responsible for
oc:asional cases ¢f meningitis. Another ane N. lactamica

was described by Eollis et al., (3969).

General Characters:

Morphologv:
Heisseciz are aerolbic Gram—negative coccl apoyornimerely
0.2 um in diameter. The wmenmbers of the group differ

scmewhat in thelir morphology and arrangement.

Neisseria and Branhamellas are recognised in a clinical

spzcimen by the appearance of oval Gram-negative dipnlococci

o]
Q

with flatteneé or <cencave opposing edges and by parallel
long  axis. Thevy are el*ther lying free in the scecimen or
insice polymorphonuclear leucocytes (Fallon and Youna
28251,

Most members <f the ogroug sve arranged o pairs,
“etrads cr scmall grouzgs Ingividual cezol o are kidney
shszpei: when the organisxs occur in pairs, the flat or
cerosve  gldes  are anlaconT. CSne characteristic diffsrence
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which distinguishes Gram-negative from Gram-posi
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iplecocci  is the way In which “he main axis of the ovsl ‘e
directed. The axis cof the Cram-negative diplococci  is
always at right angle <=6 th= z2xis Joining the twe coccl,

while in Gram-positive diplococci it is coincident with i+,
Gram-negative coccl divide at right angle to the axis
joining them, -sc that the formation of tetrads is commoner

than that with Gram-positive cocci (Wilson and Wilkinscon
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Morphology of the =<came crganism may vary according to
environmental conditions. In the body the meningoceoccus and
the gonococcus present almost typical arrangement in the
form of diplococci with fla*tened or slightly concave

adjacent sides. In culture they appear as oval or sp!
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coccl with the typical diplecoccus arrangement. In Gram

stain most Neisseria are decolourized without d
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but some tend to retzin the vioclet stain. This oorours

particularly when the c¢rganisms are arranged 1n groups or

dense clumps (Wilson and Wilkinescn 29841,

Capsuliss are (Jdemonstrable in  sore Ireshly lisolizted
stains of meningoccccl  (Clapz et al., 1935}, gonococci
(Richardson  and fadeoiff 1977), :r Y. mucosa and oncasionally
feow

PL1I are present irn conoconsi, N, subflava 500 in oomalt
numbers  on primary culture of nevincococeous (Wistrelod = Retal
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The ultrastructure of the cytoplasm and the cell wall
of the Neisseriae are similar +to other Gram-negative
organisms. The cell envelope iz cownposed of three majcr
elements: the cytoplasmic membrane, the riqid peptideglycan

layer, = and  the  outer  membrane which

lipopolysaccharides, phospholipids, and proteins which are

immunolegically significant (Joklik et al., 1984).

Growth requirements:

Neisseria species other than N. meningitidis and N.
gonorrhoeae grow -énr nutrient agar devoid of blood. N.
meningitidis and N. gonorrhocae reguire serum or blood or
addition of other accessory growth factors as milk, animal
fluids and certain vegetable extracts. Free iron is
required for growth and starch, cholesterocl or albumin
should be added to media to neutralize the inhibitory
effects of fatty acids (JZoklik et al., 1%84).

The media mainly vused is made up of chucolate agar or
proteose peptone base to which various supplements such as
- haemoglobin, yeast extract, starch, glucose, cystine,
trypticase or serum have been added (Thayer and Martiin

1964, Brookes and Heden 1967).

A seleﬁtive mediun  hootd ke ured for isclating the
pathogenic Neisse;ia from sites  that wmay boe contominataed
with  bacterial flora as nasopharyngeal specimens. Sclective
media Iinciude modified Thayor quflﬁ [MTMY gy, Mhew Torh
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