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ABSTRACT

Throat swabs and sera speci nens were taken
from 104 children suffering fromclinically diag-
nosed pneunonia in the Pediatric Qut Patients Unit
of the Ahnmadu Bello University Teaching Hospital,
Zari a.

The swabs were cultured in standard nycopl asna
medi um suppl emented with glucose. Any nycopl asna-
| i ke organi sm encountered was characterized
bi ol ogi cal |y and serol ogically by standard techni ques.
The Conpl enent Fi xation Test was done on the sera

sanples to determne the Mycopl asnma - pneunoni ae

antibody titre.

The isolation and characterization techni ques
yeilded 2 isolates of M pneunoni ae (2%) and the
conpl ement fixation test gave 32 positive titres
( > _1/64) of M pneunoni ae anti body (319 .

Thus, fromisol ation and serol ogy an incidence
of 33%of M pneunoniae was found in the pneunoni a
patients of pediatric age,

52 control patients were also taken for the
study (that is those w thout clinical synptons of
pneunoni a) fromwhom throat swabs and sera speci nens
were taken. No M pneunoni ae was isolated fromthe
throat swabs and no serum sanpl e gave a positive

titre (> 1/64) in the control patients.
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CHAPTER ONE

INTRODUCTION

THE MYCOPLASMAS

Myénplasmaﬂ are the smgllest and simplest self
replicating procaryotes (Anon, 1974). The mycoplasma
cell contains only the minimum et of organelles
essential for cell growth gnd replication: a Triple-
layered plasmg menbrane to seperate the cytoplasm
from the external enviromment, ribosomes to assemble
the eell proteins, and a double stranded deoxXyribonu-
cleic meid (DNA) molecule to provide the information
for protein synthesis, Unlike all other prokaryotes,
mycoplasmas have no cell wall (Razin, 1978).

The mycoplasmas were first recognised by Louls
Pasteur from a case of bovine pleuropneumonia, although
he d4id not observe it microscopically nor isolate it.
Nocard and Roux (1898) succeeded in isolating the
organism in a cell-free medium and c¢alled it the
"microbe de la peripneumonie". Microorganisms from
other sources, having properties similar to the
pleuropneunonia organisms of cattle, later camc to
be known as "Plewropneumonia like organisms" or

"PPLO" (Hayflick and Chanock, 1365).



1e2

The taxonomisc status of the pleuwropnsumonia

like orgenism was not defined for a long tims. There

was no generslly accepted nomenclature or classific-
ation used to identify the strains. The term Mycopla-
sma introduced by Nowsak in 1929 became the first
valid generic name. This name was finglly adopted
by Bdward =nd Frewndt in 1956 (Edward and Frewndt,
19565 Frewundt, 1957).

Mycoplagmas are widely diepersed in nature,

'they have been isolated from men, chicken {and their

cggs ), turkeys, pigeons, parskeets, ducks, mice, rats,
cattle, sheep, goals, dogs, cels, horses, swine ond
guinca pigs (Hayflick and Chanock, 1965). WMycoplasmas
have also becn isolated from scwage and decomposing
organic material (Laidlaw end Elford, 1936). Although,
this mycoplasma was later found To belong to the gonus
Acholeplasme and was rensmed Acholeplasma laidlawii
(Bdwerd and Proundt, 19633 19707,

CLASSIFICATION

Disggrcements regarding the rclationship of the
mycoplasmas to the I~forms ¢f bacteria have for
many years becen one of tho major obstacles o a
meaningful teoxonomic classification of the former

organisms. It was decided in 1967 (Edward and



Froundt, 1967) to soparate the wall-less prokary-—
oteg from the oubacterin inte g new class, the
Mollicutes (Mollis: soff; cutis: skin}., The common
torm myceplosmas has been used rather loosely to
denotc any speciocs in the Class Mollicutes, whorceas
the termes acholeplasmas, ureaplasmasg, spiroplaogsmas
and ananroplaﬁmas are usced when roferconco is boing
made to members of the corresponding genus rathor
than to o defincd specics within the gonus (Raozin,
13138a).

The mycoplosmas were plactod in the ordaer
Mycoplosmatales due to thoir poculiar proepoertics,
incliuding theoir typical morphology snd plasticity;
their gaonsitivity to lysis by osmotic shock, alcohols,
organic sclvonts, detergonts, antibedy and ccmplamant{
their filtorability through 450nn pore dismoter
filters; their fricd-cgg colony shope ond their
insbility to rovert to a bagcterium in o medium
without ponricillin and thalldde acctate (Razin, 1983b).
Subdivisions into the throc main femilios:— Myovoplosma-

taccao (sterol reqouiring), dekolophcenntmeono

(non-storol roquiring) and Spiroplasmataccac
(spiral shaped, motile); hos boon basod on nutritional
and morphological criteria and on difforconces in

the goneme size (Frowndt, 1983),



The Urcaplogsmas differ from tho Mycoplesmas and
Acholopleosnos in their abllity to hydrolyze urca
(Shoperd gt zl., 1974). Othor biochomical reactions
such ns breskdown of corbohydrote substrate (Erno
and Stipkovits, 1973), scrunm digostion cnd phosphato
production (Alluotto ¢t al., 1970), film and spots
fornation (Rottom ond Rogin, 1964) aids in spocie~
$1on. | -

Tho currcntly aeccopted toxononic atrata of
thoe class Mollicutos gacptod by Froupas (1983)

is as follows -

CLASS: Mollicutes
ORDER ¢ Mycoplosmntalos
FAMIIY 1: Mycoplasnatnccoae

(1) 8terol reguired for growth.

(2) Gonome size npproximately
5.0 x 108 daltons.,

(3) NADH oxidose locglized in

| cytoplasme.

GENUS 1% Myocoplaosma (approximately 70
species current): Do not
hydrolyze Wroa.

2: Urcaplaesna (onc specic with

sorotypes ): Hydrolyzo Wr'ooe

FANTLY 11 Acholeplosnotacen

(1) Sterol not regquiredfor growth.

{2) Gonomo size approximotoly



. | {3) NADH oxidna¢ localizod in

nenbranc,
GENTS 1¢ o Abholcplasma (8 specics curront).
PAUILY TITs - Spiroplasnatnconc

(1) Helieal orgonisns during
sone phaso of growth.
(2} Sterol requircd for growth.

(3) Gonone sizo approximately
1.0 x 109 doltons.

(4) NADH oxidasc localizod in
cytoplaosm.
GENUS 1 Spiroplosna (3 spocics current).
Gonora of wncortain toxoncnic position:
1Thornoplasnn (1 spocic)

] IP_T ' tAnoeroplasna (2 speices).

1.3  MORPHOLOGY, STRUCTURE AND FUNCTION

1.3.1. Coloninl Morphology:

The norphology of nycoplasmo colonics on
agar ronges fron tho friocd-cgg shope (chorncto-
risgod by & denace contro where tho colony hos
grown into ngnr ond the lesa donse periphercl
zonc whore the colony gpreads out olong tho
surfoce of the agnr) to homnogonoms round shopos
or colonics with irregular borders (Hoyflick,
19693 Suith, 1971).



_ The'morphnlogy depends largely on the gpecies
of mycoplasma, the number of passsges in artificlal
medivum, and the conditiona of crowding on the agar
plzte, The more crowded an agsy ﬁlate, the smaller
and more irregular the colonies (Hayflick, 19639).
Colonies on initiagl isolation, are usuglly round
with smooth borders, INMycoplasmg coloniss, on agayr
medium, measure from 50 to BOgFm in diameter

(Razin, 1983b). On nutritionslly poor medis or with
inadeguate pH or atomospheriec conditiong or when the
medivm surface is too dry, the initisl central "down
growth" or denser region may form without the
gecompanying periphersl surface growth (Razin and
Oliver, 19614 Smith, 1971). B

Some mycoplasnma colonies lack the typical denser

centre in the initial passages into artificigl medium

e.g. Mycoplasma pneumoniae (Razin, 1978), M. hypogng-
umonige end M. gallisepticum (Rosenfield, 1971).

10302 Collular Siructure: |
The mycoplasmas are highly pleamorphic hecegusde
they lack g rigid cell wall. Viewed under g light
microscope they sppear a2 filaments, baldons,
granules, rings, clubs and discé. Minute forms are

capeble of passing through becterial filters mnd

can revert to their larger forms. This phenomenon ﬁ?

was one regson for the early clgssification of

nycoplasmes as viruses (Adegboye, 1981).
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1e3.3 Ultra Structurc and Related Functions

The mycoplasma cell is bounded by a
plgsma membrgne, and the enclosed cytoplasn
contains ribo.somes, chromosomes, MaCromolem
cular RNA {ribonucleic acid), plasmids and
eytoplasmic granules (Rawzin, 1983a).

The cell membranc hag a triple-layered
funit-membrane® structure composed of lipids,
proteins and @grbohydrate residue. The inner
and outér layers of the mombrone are electron
donse and the middle layer is less dense
(Hayflick and Chanock, 1965). Besides providing
the enclosure for the introcellular gtrictures,
tho cell membranc is the major immuncgonic
determinant of tho mycoplasmas, The membronc
glycolipids arce the major antigenic determi-
nants responsiblo for the production of

metabolism and growth inhibiting, complement
fixing, ond agglutinating antibodies, whercas
the membrene proteins appoar to be primarily -
involved in tho attachment of the microorgo~
nisms to the host cells (Razin et al., 1970;
1972; Powoll et al., 1976). Thus, the usc of
plosmg membrane a8 vaccino hog boen suggested
by Raozin et al (1970) who showed it to be
foasiblec. The resistoncoe to antibdetics like
chlormmphenicol, ¥etracycline and streptomycin
is duc to roduced permeability rather than

rivosomal olteration (Freoterrigo, 1971).
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The eytoplosm occupios most of the internal
spaco of the cell and tho donser region at the
periphery is made up of ribosomos. Somo colonios,
which oxhibit a choracteristic dark center and trons-
parent peripheral zonc, have in the periphoral zone
numerous lace like or highly vacuwolated struoctures
which on higher magnification show tiny granmudes in
Rrownion motion (Hayflick ond Chgnock, 1365). n

Some mycoplasmas hove unigue spociglized polax
organolles shopod as topored tips or "blgbs%, built
around a coentral striated rod, on one or both cnds of
the orgonism (Green and Hanson, 19733 Levishon nnd
Razin, 1973; Tajima ¢t al.,1979). Green and Honson
(1973) showed the bleb to be the site of increcascd
protein synthesis. These blobs or tips appear to
play a rolic in the attockmont of the mycoplasmas to
host cells mnd to inort surfaces, and they are
gredually formed when tho organiem is in close contoact
with the host cclls (AbuZohr sad Butler, 1978; Tajima
ot al., 1979; Rozin, 1983s).

Electron microscopy reveals a fuzzy layor or a
nop covering all or part of the coll surfacce of o
nunbor of mycoplasmas. The chemical nature of tho
oxtracellular notorial is largely unlmown, though it
usually etains by ruthenium red, which is a gencrnl
stain for polymmions (such as pdlysnccharidc glycoca~
lyxes of cukaryotic cells and capsules of prokaryotic

orgonisms ), The possibility that this cxtraccllular



or copsular material ploys a role in pathogenosis -

by inhibiting phagocytosis of the myCOplasmas or

by facilitating their adhcrance to host cell surfaces -
renains to be investigoted (Razin, 19783 1983a).

The mjb0p1aﬂma gonone is typically prokaryotio '
in consisting of a circular double-stranded DNA
molecule, which contains tho gonetic information,
but it differs from the genomes of other prokaryotes
in its spall size and low guanine plus cytosinc (G+C)
content. Tho genone size of nycoplasma sad urcsp-
lastg species is about 5 x 108 daltons which is the
sriellest genome size recordod for any seli-replica—
ting prokeryote {Askas gt gl., 1973), boing
gpproxingtely one~half the sizo of the genomce of
Rickottsia end one-sixth the size of the genonoe of._

Escherichie coli (Myors ot al., 1980), The DNA melos

up 4=7% asnd the R¥A makoes up 8-17¢ of dry weight Df.
the cell, . :
| Thc RNA is conposed of 223, 165, 55 (rRNA), 43
(tRNA) and an uwnstable nRNA speecios. Tho ribosones
arc soon ag cytoplasnic granules in eloctron
nicrographs end they funetion in protein synthesis,
The plasmids are oxbtra nuclogr gonctic natorigle
. indicated by the existonce of Mycoplaspa virus
(Razin, 1978).

The roplication of the nycoplasna genocne :
rcscenbles that of othor prokaryotes in being scori-

conservative (Ragin, 1983a).



1 . 3.4 ROJ;liCa‘biqn.

The sngllest nycoplssna cell capablo of
reproduction is about 0.§rm in dienctor.
Mycoplasrias arc rceported to be conpoped . of
niningl reproductive units varying in size
fron 125 to 250mn (Hayflick, 1965).

I.  Sevoral nochanisns of reproduction have
.boon suggested. Froundt (1969) described a nogc
of production in which filagments formed fron
coccolid celle are transformed by becading and
disintogration into single coccoid cells., The
transfornation of the filanent to chains of
cocel starts cither on one ond of tho filgnont,
spreading rapidly over it's ontire length, or
sintancously at scveral peoints on ‘the filgient,
The transformation is rapid and nay be conploted
within 2.5 ninutes. In nost, and under certain
conditicna perhaps in all, mMycoplasna cultures
elongated or filmmontous forms can be observed
(Boatman ¢t al., 1977). _

Binary fission has bocon obsorved in mycoplas-—
mgs and it is ocsgentially not different from that
of other prokaryctes dividing by binary fission.
For typical binary fission to occur, cytoplasmic
division must be fwlly synchronized with gonome
roplication, but in mycoplasmas cytoplasmic Adivi-

sion may lag bohind gonome ropliostién resulting
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in the formation of mn.ltimmlcé':bo filamo.nts
(Brodt, 1968a; Razin, 1978).

Pathozonicity.

All members of tho class mollicutes, aﬁart
from the thermoplasmas are parasites, and many
are pethogons in animals, insccts and plants.

The pothogonicity and virulence of somo mycopl-

. psmas hes boen troced to many factors:

Toxde gnd ggodgcts of coll motabolism:

Hydrogen pordxide (Hzoz), tha ond product
of reospiration in mycoplasmas, has been incrimi-
nated o8 a major pathogenic factor produced by
mycoplasmns a3 it lyscs erythrocytes. However,
tho production of H202 doos neot deforming
pathogenicity by iteolf as nonpathogonic
Acholoplasma lgidlawii produccs it too. For tho
H202 to cxort ite toxic offect, the mycoplasmas
must adhore olosc enough to the host cell surfaco
to maintailn a toxic, stoady-state cancentration
of H, 0, sufficicnt to ecausc damage to cell

272
membrane as' in M. pnewmonine (Elliot and Birch,

—

e

19723 Bradt, 1276). | S

.mry o ciifld ‘RRARy



Ammonia is onothor end produect of mycorlaosms
motobolism which may play a role in pathogonicity
whon produced in lerge guantities, as during urea
hydrolysis by wrcaplasmas. Hydrolysis of arginino
by myccplosmas also yiclds gmmonia as an ond. products
In this casc, it is thae deplotion of tho cegantial
omino acids rathor than the toxiecity of ammonia, |
which 1s o blamo for the symptoms (Berilo, 1973) in
coll culturos conteaminated by arginine - splitting

mycoplasmas,

Toxing s _
| X true exotoxin with neurotoxic pfoportios

~has boon Found only in culturcs of Mycoplosma

- nourclyticum, the agent of "rolling discose® in

micc. The toxin when injected intraveonously into
mice or rats ¢cousos swolling of the coplllaory
’endothol ™™ and partial or total occlusion of
the copillary Ivmon (Thomos and Bitonsky, 1966),
Killod mycoplasma calls or fractions thercof
can lso be toxic {to animels. Injcetion of large
quantitios of killod M. formentans cells iriiled
mico with symptoms rosembling thoso of.granqncgatiVQ
ondotoxamia. The nature of the toxie factors in _

M. forwentons is not cloar (Razin, 1978).
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“Adherenceo to cell Surfacest

Wyeoplasmas rarcly invade thoe blood s‘b.fom

" ond tissues. They adhere to and colonize the
epithelinal linings of tho respiratory mmd - urogéni'.bu-l;
trocte of infeectod mmimels and can thus be regarded

as surface: parosites. Attaclmont of mycoplosmos $a
firm encugh to praevent their eiimitmtion by tha

pction of tho cilinted epithelium and by 'bhé urine,
¥ycoplasmas: have boon shown 'tO: adhere to ory'throcy'toa,'
spermutozog, macrophages, tracheal eplthellal cells,
Hole colls, fibroblasts in monolayer culturey,
twecheal organ cultures and i:n:ert surfaces such '
ga. glasa ond plastic. (Collier, 1372; Engelhardt
ond Gebriage, 1977; Clyde, 1983).
.., Close attachment between M. mewnonige snd the
- neuraminic -eid recepltor Ié_ites on erythrocytes md \
trachfﬂ apitheliwm lagds to destruction o:F cell
menmbrmme a7’ subseguent abtypical 1)neumonia.; This ig ‘

achicryd without them being attacked by the catolase

present in the extracellulgr fludd. M. ggllisepticum
pit-rhes tightly to REC leading to their distortion

in shape., TIt's presence in the respiratory epithelium
. may leod o ciliostatis,or loss of cilla, as well as
daras.. to the cell membrone (Jordmm, 19753 ‘:Power md
Jordan, 19763 Razin gt gl., 1980). L
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' 1.3.6 HOST INFECTIONS WITH NYCOPLASMAS

4s with other micrcorgonism groups mycoplosmas
nay exist on mucous membranes as compchents of the
autochthonous microflora, or colonizaotion with
virulent species may lead to induction of disense
through some form of tissue injury. Hunon infante
moy be ecolonized trmmsiently with uresplasmas af'ter
birth, but they loose it and do not regain it until
adolescence or adulthood, suggesting a role for
anatorical and physiolegical modulaotion of suscep—
tibility as well as the opportunity for acquisi-
tion by venereasl tronsmission (Razin, 19783
Clyde, 1983). |

Pothological consegquences of mycoplasma
Infections result in most instonces from
sxtraceilular surfaoce parassitism, although some
highly virulent species exhibit Invosive
properties, Those species thot penetrate the
rucosal borriers tend to exhibit a high degrce
of specificity for the tissues and orgmms thab
become infected for example M. mycoides for

the lungs ond ploura, M. grthritidis for the

L S

arteriol wolls (Razin, 1981; Clyde, 1983).

The effects of mycoplasmas on hoet tissués
voary according to the type of organism and the
orgm system that is involved. Injury may be
reflected by disturbances of specialized cellular
function mmd histopathological changes, a8

Y |
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descrided for M, prneumoning infection of
respiratory epithelicl eells (Collier, 1972). .
The neurotoxin alaborated by M. neuroclyticum
elters the permeability of cerebral capillary
ondothelial cells, producing the ®*rolling

disensa® in micoe (Razin, 1978). Septicaemin

. with M. golliscptioum in furkey poults may be

followed by soloctive infection of cercleral
artorial wall, resulting in fibrinoid neerceis

end an 6ncephalopathy syndrome. An inflgmmagtory
toxin of M, bovis increases vascular permeability
ond oetivétes complement (Clyde, 1983). Uresplosmae
hove boon shown to compromise oviductal ciliary
activity, probnbly through the productioﬁ of
ammonis from uwroc and roeduce 'tho motility of
spormnatozon when attached to the cell mombrane

(Shopard gt al., 1974).

_OBJECTIVES OF THIS WOHK

(1) To isoloto ﬁ_@. pnounoniao -from pedintrie
pationts with pnoumonips '

(2) "o confirm the isolates by growth inhibition
tost. ’

(3) To porform c complcmont fixation tost on the
soru sgnples of tho pnewmonia pationts ond

to dotermine the amtibody titre of
M. pncoumoniae in the patients.
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241 HUMAN YCOPLASMA

The hunon mycoplasmas consist of the following
eight large colony forms smd onc serclogically
heterogenous group of "Tiny (T)-strain" mycoplosma
(Purcell and Chonock, 196€9):

go m}m‘lmogiga

M. sglivarium
M. hominis M. fermentans
M. orgle M, lipophilum

K. buccale (Meorade 2)  Wocglosmo wroglybicus

M. fgucium (M.orgle 3) (T-Mycoplasnma)

M. pnoumoning is isolated from the respiratory
tract (Chanock ct gl., 1962; Loda, 1968; Hoyfliek,
1949; Wostorberg, 1973). M. oralc, M. buccale, M.

foucium and M. sglivorium are genornlly flora of
the throat or buccal cavity (Organick and Worman,

1967). M. hominis has boen isolated from the
throat by Bldridgoe (1970) md serologically reletod
to rospiratory disenso, but it's provalence in
upper respiratory illness is yet to be defined
(Purcoll ond Chanock,. 1969). U. urcglyticum has
also beon isolated occosionally from the throath

'but haos caused no gpparent ill offocts. Sputum

spocinons, throat swabs, and tracheal aspiratos

are accoptable specimons for the isolation of tha
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-resplratorymyceplasmas (Allen, -1967; Praznik,

19693 Purcell and Chanock, 1969).
The mycoplasmas isolated from the genito-
urinary tract include M. fermentans, M. hominis

and U. urealyticum. M. fermentans is a rare
isolate and probably part of the normal flora

(Hayflick, 1969). M. hominis and U. ursalyticum
ha‘:v‘e been shown to be pathogenic in genitourinary
c}i;aease (Mardh snd Westrom, 1970; Caspi, 1971,
19723 Friberg and Gnarpe, 1973; Adegboye gt gl.,

_;1979). Upper female reproductive tract specimens,

blood, vaginal swabs, cervical swabs and urine are
suitable for iablating genital mycoplasmas
(Praznik, 1969).

NUJRITION OF MYCOPTASMAS
Mycoplasmas are fastidious in their cultural

requirements, they are nutritionally exacting and

. need to be supplied with a large array of precur-
. sox¥s for the synthesis of macromolecules. The
i ]

medig described usually contain peptone, beef

heart infusion, DNA to supply nucleic gcid
precursors, yeast autolysate together with
a;\.{eowa yeast extract to supply labile and other
g;':bwth factors, animal serum as g nontoxic source
9&? lipid and sodium chloride or a nonionic solute
to adjust the tonicity (Edward, 1947). It is

| known that many mycoplasmas exist in ngture which
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cannot be- grown in media preseptly eveilable;
grewth of those that can be cultivated is often
poor or may fail completely in suboulture after
primary isolation. - A rapid decline in vigbility
may be due to the accumulation of toxic metabmlie
products, to an excessive change in pH of the
oulture, or to the depletion of a lipid precurw
sor reauired for membrsne synthesis (Rodwell,
1983).

Ionic Composition of Medig

Myeoplasmas grow best with an osmotie
pressure range of 10 - 14 atmospheres, Sodium
ahloride is included in most media to provide
requiredl tonicity (Leach, 1962).

Znergy Source
Myo&ialaama.& have an ineffieient energy-

yielling metabolism and so consume large amaunts
nf substrate to maintain an adequate supply ef

energy for macromolecule synthesis. Addition
of O, %(}n/v) glucose to media is usuglly
sufi’icieht to allow maximum growth of fermenta-
tive B;'peéaiea. Strongly grewing fermentative
apeoiés I}roduce large smounts of acid from
glucode fermentation mmd—the medium must be
woll puffored. Growth ocases and the eells dio
rapid.'lyro‘noe tl;.e pH falls below 6.5. Sodium
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“phosphate is a suitable inexpensive buffer
(Heyflick, 19653 Rodwell, 1983).

2.2.3 Jeration of Cultures
Gzow ™ of some. mycoplasmas (csge M. mycoides
sub specias mycoides small colony type, M.

_-i)_neumonia@ )} is improved by gentle meration of

, cultures, wherea_.é aeration has no effect on
growth of other':fermentative speeios (a.g. M.
nycoides subspecios mycoides large coleny typo,
Ae laiclawii). For growth en solid media, an

atmosphere of 5%\0!(.'}2 in nitregen may be best,
wherees other m;coﬁ;asnla& may regquire etriat‘

i ' enserobicsis (Redwoll, 1983), |

A

2-12.4_‘ Serum Reguirement

All speciesl- .crif Mycoplesmes, Spiroplasmas
and Uroaplasma require aterol for growth as
all ure incu.gablj{; of synthesizing long-chain |
fatty acids. H[yﬁo;ﬂ.aamaa incoxrporate complex
1lipids (choleataxé-ol, oa'ﬁa;*s,‘phosphulipids)
into heir plaﬁmé. mambrano when available
(Rodwell and Abbot, 1961). It is possible that
5o - somo spﬁecies havo a grawth quuirement for lipids
4 which 'Ili"-’-rw:' are u';nahle to synthesize, thus the
lipid o 'uositic;n of tho membrmme can be altored
within wic limits by tho lipids suppliod for

_///growth. In most modig lipids ere ueuslly suppliod
' . B

P



- P20 o~

by snimal serz. Scrum is usually added at o
concantration of 10-20%. Horse serum has beon
‘most froguontly uscd in mycoplasma media, although
bovine, swine and turkoy sora havo beon usced under

spocigl circumstences (Razin, 1978; Rodwoll, 1983).

2.3 Mycoplasmg pnoumoniac

,' - M. pnoumonisc is rogarded as the ctlological

_fagent of tho so calloed “cold-agglutinin-positive

ji

. flprimary atypicel pnoumonia%, g discasc ontity of

an acuto infoetion of the respiratery tract with
/

i atypiezl pnoumonia. The neme "Primary Atypical
i Pnownonia" was originally given by Roimam in 1938.
f Eaton gt al (1944; 1945) isolated the orgonism and
reportod it's transmiesion to chick Iombryos,
cotton rats and hamsters., DTiu (1957) visualisod
the antigon of tho infoectious particle at tho
pariphory of tho opithelial ccolls lining 't:ho-
mosobronchi. Chanock gt al (1962) grow the
organism on g cell freo artificial agor medium snd
identified the coloniocs obtainod as FPLO or

Mydpplaﬁma. 4 yoar later thoe orgenism wns nsmed

Myc?6DIMa pnoumoniac, suggesting it's relation-
sl*difp to pnoumonia (Chonock gt al., 1963a).

v Tho colonics of M. pnoumoniag are hamogenously

gronular and aro partially cmbeddod. in tho agar.
They raroly have a "fricd—ogg" appearsnce of tho

mycoplasmgs but this poriphorsl halo ¢an develop

i \
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on platos with sparealy populatod no;.onios or on
swine somm agar (Chanock of al,, 1962), Whon
stoined with Dienos stain tho colonice gpponr to
contrin manr blue denscly stsined small grenules
which Ancolorize aitor a fow hours boomuse of thoir
capacity to rcduce the mothylene bluo componont of

Dioncs stain (Hayflick, 1969).

Excopt for M. formontons, M. pooumonine is
the only member of the hum:n mycoplasmas that
formenpss glucoss. COthor sugors formonted are
~ xylosc, manncee, moltome, doxbtran and starch

{Purocll and Chonock, 1969).
" Rozin ot al (1970) have shown thab mombrano
&lycolipids arc tho major antigonic doterminants
rosponsibloe for the production of motabolism ond
growth inhivbiting, complomant-fixing and eggluti- '
nating antibodios, whorcze mambrone protains
appoar to be primarily involvoed in the pttochmont
of M. pnownoniago to host oolls (Powoll gk gl.,1976). - .I
M. prnoumoniac grows. ps filamonts, some of

which show n spocielizod terminal "tip® {Biberfold
end Biborfold, 1970)s Tho tip comsist of o donso
rod, surrounded by an cloctron-~lucont systamn,

a?ing with o plato-like thickening., Brodt (1968b)

" showcd thet M. pnoumonino: displays o gliding notility

" inort swyfoces with the tip as tho leading pars,
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" ~Chanoek_gt gl (1963b) Tosordbed N, RACURORIGO

as-m -orgonism which grows on coll freo agar mediun

- oontaining 104 yoast oxtract and 20% horse sorum.
It produces soluble hamolyein for humaon, guinca-pilg--—
ond horse corythrocytes and ocon grow on bronchial
cpitheliun of chick ombryo ond in tissuo cul‘buro.s
of chick embryo, guinca pig, monkey ond humon
origin., Cytopathic offoct is not ovidont in chick
onbryo in vivo but can occur in infocted monkey or
hunon tissue cultures. Tho organisnm can also produce
pnounonitis in cotton rats end hanstors. Tho size of
tho orgenism hes boen ostimated to be 180—25631 and
it's growth can be inhibited by streptonyecin,
aurconyein, deelonysin amd sone toetracyclinos,

- 2«4 INFECTIONS O? MEOB],% goumonig

Reporta by Poy ot gl (1970) and Foy (1976)
haove shown that M. pncumonige infections aro
}
ondamic in densecly populato{ arcos§ and cyclie
incrensos oceur at long mtoi"v‘u,la_roaultd.ng_ in

prolonged opidemics cvery 3 to 4 yoars, Recent

report by Whito ot gl (1981) confirms that my age

mr\;y Ya u.ffeg:'fed, howovor Féjr ot gl (1970) showed

tlrw.t Imomohia causod by M. pnoumoning is raro

Jjn—porﬂﬂons_;m;marﬂ of ngoe cmics also

occur in militery rceruits snd colloga populakions . .
~ (Bvons 22_-21.' 19673 Mogobgab, 19683 Stoinbepg

ot gl., 1969):/Immmd.ty—o£'bo:~inimtinn is not
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alwoye long losting ond infections can occux
in those with pre-oxisting antibody (Foy gt
al., 1977).

Rospiratory Tract Infections:

The sites of involvement in tho respiravory
tract during M. pneumoniac infections arc the
nosopharynx, thront, trachea, bronchus, bron-
chiole and alveolus (Denny gt gle., 1971). Tho
agverity of infection varies from an acubo mild
respiratory infection to sovere pneumoning,
formorly called "cold-agglutinin-positive primary
atypical pnoumonia®. This is becauso the X-ray
findings diffored from thosc caused by bacteria
ond in addition, Ponicillin did not have any
thorapeutic effect (Janson, 1978). M. pnoumoniac
ie rocognised as. a significont cause of lowor
rospiratory troct infoctions accounting for 10%
(Chmncck, 1965) to 15 - 35% (Foy ot gl., 1970j
1979) of such infections in the Americaon
civilian populations. ™. oncumonine has a wide
goographicnl distribution (Chanock ot gl., 1967)
cousing 264 of mtypicol pnaumonias in Tokyo
(wi+-motn nt nl., 1966), 17% of l-bar pnoumonios
in Nigeria (MocPorlene ot al., 1979) and 15% of
atypical pneumoniss in India (Gupta et al., 1975).
It is aiso common pmong the Chinese (Tai ond
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Wei, 1970) ond hos beon roportod from South
Africa (Joosting gt pl., 1975) ond Egypt (Homman
at gl., 1972).

Clinienl Symptoms _
Sporoximatoly 1 in 30 of those infoctod with

‘M. jrig@gonise develop s clinically epparent pnoumonia
(Chomook 9% gle,1961; Clydo, 1979). Although, sccond
ottacks of M. pneumongge pneumonia ara ro.ré, they
havo sti11l been scon and thedr incidonce is 1.9 oasos/

%,

1000 proviously infocted persons (Burman ond Lofgrom,
1974}, Tho ineubation poriod of tho discese as repor=
tod by Poy ot gl {1966) is probably betwoon 2 to 3
WEJQM; Tho onset of elinienl iliness is gradual., No
symphoms or signsg arc disgnostic of the infection,
tut heoosdache end molaise, fovor md cough are the
_}._a;r'odmjn:mt findingss sore throat freguontly occurs
e /(Hora, 1918} Ususlly, tho scovority of symptoms 1s
groator thom thoe phyoical signs that occur loter in
the disemnse, Ralos are the most prominent signs
Buh dullnccs to percussion gnd production of sputum
oceur Troguently, these vsually clear beforo the
pationt foels well, As with the othor oepocts of
cliniend infoeticr, +hova 4o nothings li-gnestic about
the Xeway findings, tut involvoamoent is wusually in one
of tho lowsr lobesj tio pnoumoniaz is describod es

~utopsflticd. or Lroneio pnoumonic (Donny gt gl.,1971)e
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M. pnoumonigc has boen aésociatod with
non~-pnoumonic respiratory infections like
Yronchitis, laryngitis ond upper-resplratory

v treact infoctions; which, 11ko pnounonia, show no
diognostic clinienl characteristies to allow
tholr casy idontification (Denny et gl., 1971).

2.4.2 juditory Infoctions:

~In tho aguditory systom, secrous otitis
‘media, otitis cxtorna and myringitis bullosa
ma:f occur (Rifkind ot gl., 19623 Foy ot ade s 1970}
Roports on sansori-noural hou:c'ing impairmont arc
‘scarco, Theo clinical picturc is that of sudden
deafnese and timmitus but no decay. Tho hooring
loss maoy be tomporary or pormament (Van Dishocck,

1963; Rowson gt gl., 1975; Shonon gt gl.,1982).

2.4.3 Skin Infoctions:

The skin lesions include maculopapulor
roshos, orythema nodosum and Stoven-Johnson
syndronc (8J-syndrome) (Katz gt gl.,1967;
Lyoll ¢t al., 1967; Sicber ot gl.s 1967). The
assopiation of M. pnoumoninc with thoe SJ
syndrome hng becon made in many instances and

| the orgonism has boen isolated directly from
tho bullous losions (Lyell gt gl., 1967).

The SJ ayndrome wns ggaccinted with

M. pnowmoniao whon in 1964 Imdlom ot gl
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- raportod i‘mﬂing—subs"bantial iaositivo compleo—

204v4

ment fixation titros for M. pnoumonige in the
sora of pationts with SJ syndrome. The 3J
syndrome or orythema multiforme major is o
multisysten inflomotory disorder aossocigtod
with a widoepread erythaematous eruption that
son result in dewmth. Although, usually conse |
idered to be a pedlatric disease, 1t frequontly
affocts ndults (Southoimer gt gl., 1978). Tho
prevalence of 37 syndrome has been eotimated to
bo from 1.2 to 4.2 (Tomn gt gl., 19763 Lind,

19783 K14 gt gl., 1986).

M Newbus Systom Infections:s
Central nervous system (CNS) involwvonmant

is the most common and significant complication .
of M, m cunionine infoction and includes nonifosw
tations such os noningitisy nmeningo oncophalitis,
polyradiculo nourcpathy, psychosis znd corebellpl
syndrome (Hers, 1968), M. pneumonise infoction
with neurologicsl symptons may occur with or
without elinically dipgnoscd respiratory tract
infoction (Dorff and Lind, 1976).

" 9me risk of CNS complication is ostimatod

to be 1 to T% and the maximum incidenco ocecurs
mmong the younger &39 g,_:boup (Sterner and
Biberfeld, 19693 Ali gt ol., 1986). Despitc such
alarning initial symptoms os wnconsciousnoess,
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cqrvulsions and poresis, completo rocovery is

tho usual outcomo (Urquhort, 1979). Wherooe
Bumon and Lofgron (1979) showed that a '
rolatively nild mycoplasmd pnowwoenio noy

bocomo complicatod by almming OFS disorder thob
could couse death mwless subjccted to intansive
caroe  Tho mochanisnm of ONS involvement in poticnts
with respiratory tract infeetion due to M. "

ppevnonige 1s not known g no nourotoxin hog
beon found to bo producod by the orgonien md

noithor hos it boon isolated from the corabro

apingl fluid. ‘

| ¥ycoplusna sncophglitis nay bo focal mmd
vory difficult to distinguish from cerebral |
haguorrhege or nbscoss by radiological j.nvosti-
gation thus ngeossitating n.o:.tr-oaurgi‘calw iﬁtorvcnp-
tion (Murray ct ol., 1975)e Recurront nycoplgsms
cucophalitis has been roportod by Buman mnd
Lofgron (1979). Fatnl cases of moningo onegpe

holitis associnted with M. pneunonige hove so
boon roported by Murray of ol (1975). T

.

- 2¢4+5 Elood Infoctions:

Hecnoly™:*c mnoomia is tho nost cormon

'e:cﬁ'a-pub:lonary nmifestation observed in

M. pneuncnico infoctions and 1t wsunlly
conincides with recovery fron the rospiretory

-
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troet infoetion (AL of gl., 1986). Incroosa

in ¢old~=pgelutinin titre that is I@I[ NE1DO

dien directed ogainst antigens prescnt on the

rad blood cglls surface ls often presont in
gpproxinately half of the patients with nycoplao-
sno pneunonis (Murrary gt gl.s 1975). Hanolysis
in pationts with nycoplasna pneunonia occurs

2=3 wecks nftor the onset of 1liness, in several
instances it has boen roported to follow a cold
fooling felt by the pobiont (Lindstron and
StohlFurenhod, 1981). M. prewnonice is uniguoly
capable of induweing a chmnge in the erythrocyte
nenbrane since haenadsorption of hunan erythro-
eytea to colonies of M. momonige tnkos placo.
This hpenadsorption facilitates the action on
the erythrocyte membrane of a soluble hemolysin,
apparently a peroxide produced by M. pnounoninc.
Poroxido toxicity has boon anply docwnented
(Chonock ot al., 1963bj Razin, 1978; Deos. gt gl.,
1979) md peroxide produced by M. pnouonigo
colld gffect red blood coells by ﬁltering their
Yiologieal activities, csmotic frogility ond
antlgonicity.,. A2 a rule the action of poroxides
is ropidly inhibited by catalase but the haonade
gorption could provont the action of thesc cnzyncs
t0 ngke possible the action of the pofoxida on tho
cell nembrane (Iindstron and Stohl-Furcnbed, 1981).
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Hoort Infoctionss |
 Cardiaoc disense occurs in 4,%¢ of paticnts

with M. pnounonige infoctions (Ponka, 1979n).
Myocarditis, pericarditis and trsmspission
atmornalitics have all been described {(Levino .
ond Terner, 19783 Pickens and Caotteral, 1978;
Ponko, 1979b). TFriedli gt gl (1977) describod
a conplete hoart bloclk in a child, presunably
due to M. phownionias. Carditis is often associe
atod with sovere haenmolytic maonia (Ali gt gl.,

1986).

Joint Infections:

Three patterns of Jjoint disease have beon
doseribed in M. pnucdnonise infoctions. The
first ie tromsiont and coincides with tho acutce
illness, it ia polyarticular, mignmtory and
gffocts large joints (Urquhert, 1979). The.
gocond ia a polyarthropathy of mediun sizod

joints associgted with norning stiffpess, rodnass.

:c.md swellings it followsu_tho acute illness and
nay persistnup'bc"'é.""yéér- (Hornmadez ot gley 1977).
Thirdly, M. pnouwmoning is the rccogniscd causc
of septic arthritis in hypogomaglobulinammic
patiente: (Taylor-Robinson gt gl., 1978).
Goneraligzed lymphadenopathy in M. pnoumonige

infoction has been roported but is rare (Loach
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and Lowis, 19603 Ali gk gl., 1986); corvical
lynphodonopathy oceurs norc frequantly mmd hog
bean reoportud in vnte 4C% of affccted children
(Clyde ond Dermy, |135?)4 Murray gt gk (1975)
first reported hopatitin crvesd by M. pnounonige,.
itta incidence is not known althovgh, it appears
40 be rare. Disacninated intravoscular coague
lopathy (Pickens mnd Catterzl, 1978) and acuto
glonerulonephritis (Cassell and Cole, 1981)

have also been rarcly associntod with M. pnouno-

nige.

LR

2.5 ?uggestcd Mechanisns Associating M. pneunoniao

Infectiomand Extra Pulnonary Discasos

2.5.1 Autogntibodics: o _ ' -

| Automntibodies aro produced during nycoplasna
pne‘uﬁonia. rnd nost evidoenco. suggosts that thoy
agra atirmlatsdl by antilgons ernsa~-peacting with
host tissuss, cuch as tho Tesntisor on erythro-
cytes md glycolipids in the brain (Biberfeld,
1971). Their cormon occurcnco with unconplicated
M. ounoniae pnounenia would suggest that they -
gre not pathogonic for the host in .2~at cgses.
The nechemis. by which mitib~*1o8 to host mtig-
ans pre forned is not cleor, bub infectiocus
pgents. ray nntify host tissuos ond induce au‘to;-

antibodies (Formald, 1983). The normal T-lynp-

—

hocyte suppression of solf immunity con be
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bypassod by cross roncting mmtigens, altoration
of host ¢ell sntigen by the infocting crganisn
and non-specific getivation of lynphocytos by
nicrobininitogens (Nilklasson ond Willioms,1974).
While tho presonce of matoantibodios is obvious,
diroct ovidence of antibody ~ nediated injury

like Irmmwme. conplex discase hos not boen doscribod.
Joouno Supprossm}”
Advances in defining the irmmunologic

intoractions botwecon nycoplosnas gnd the imnune
gysden suggoest orgmisn-induced irmunosuprossion |
a% a nechanisn linking oxtra pwlnonary conpliccr-..
tions with the prinary regptratory diseaso

(Sabato ¢t gl., 1981). Biborfeld's and Finla's

ob2orvations of anergy to tuborculin skin

testing ;«:md depressed lynphocyto rosponses to

I, pneunonise ontigen during convalescence

fron ancute pneunonis suggest that it 18 o
regulor feature of M. pnewionise infections
(Biverfeld ond Stermer, 1971; Ficla gt al.,1974).

Such altered irmrmmne responsiveness dwring
nycoplastia infections could be the permissive
factor for seversl assoclated phencriens like
the escegpe of organisns fron lwg tissuves to
ayatenic sites, the generation of gutoantibodies

snd the reperted prolonged carriage of the
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orgenisn in -effected fissues which-could all be
facilitated by a state of amergy (Fernald,1983).

Cormmmnicability of M. Egmoniﬁ:

Contrary tc comon belief, M. pneunoniae

is rather sturdy and cen withstand a variety of
conditions, it can swrvive in aerosols at nost
relative Imlldity levels (Denny et al.,1971).

It would appear that g. pneunonige is not highly
contagious, a8 it takes seversl Aays (14-26) for
it to spread anong nenbers of a fanily as
denonstrated by Foy et al (1966), or anong
nilitary recruits as ehown by Steinberg and his
co-workers (1969). Although the organien does
not spread rapidly, a very high percentage of
suscoptible contact, 84~9% in children and
41-65% in adulte (Foy gt al, 1966; Balassanian
and Robine, 1967) nay becone infected eventually,
Steinberg et al (1969) denonstrated that tho
platcon was the bagsic epidoniologic wnit for

M. pnouwoniage infection, and that the risk

of infecetion with this organisn is greator in
nore congested arcaes within the barracks. It
has thercfore been hypothosized that the infec-
tions are contracted principally ° dy droplet
spread through close contact (Foy gt gl., 19663
Balassanian and Robins, 1967). Tho prolonged
carriago of M. pnouncnige in the infected host
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mgy be important in the epidemics caused by

the orgenism (Demny et al., 1971).

Recovery of Mycoplasmas:

The successful recovery of mycoplasmas from
clinical specimens is dependent on g number of
facteors, including thosc host—-dependent components
that may condition recovery and a variety of
cultural or technical factors that may either
enhance or limit primary isolation of these
organisms. Some of these factors, as listed
by Tully.{1983a) are as follows: host factors
which include, antibiotics or other drugs in
tissuc or bedy fluids; presence of enzymes or
other inhibitors in grcund tissues; low levels
of organisms in the tissues sclected; and
antibody in host +tissues or fluids. The cultural
factors inelude, poor quality of growth medium
due to batch variasbility; poor choice of culture
medium supplements, pH, atmospheric conditions,
and temperature, inhibitory activities of
thallium acetate or antibiotics in medium;
mycoplasmsa strain sensitivity to growth medium
conmponents like yenst oxtract or serun; compe
ting nicrobial flora, including other nycoplas-
mas; latent nycoplasmas that nay cccur in culture
procedures employed (animal host, cell cultures,
serun, chicken enbryo, etc,) for prinary isocla-

tion, These factors nust be considered agpthe

i

™ s
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2.8.1

devalopnent of propor cultural technigues

for nycoplasna recoverye.

g_g_ntrol of Infections due to W
ct of tibiotics:

The uwsc of antibiotics is often desirablo.

Penicillin and it's derivatives arc not

offective because M. pneunoniag has no cell

wall the site of action of this antibiotic,

M. pnounonine is sonsitive to tebracyclines

and orythronycin., Whon given in dally dosos

of 2g they nay shorten the length of the febrile
111ness and reduce the synptons. Thoir effect is,
however, not dranatic end radiological clearing
of the lungs is influencod to a lesser extont,
although erythronycin is agpproxinately 50 tines
nore setive than totracycline in-vitro (Demny

ot gl.p1971). Tho offcctiveness is often, thero-
fore, very Adifficult to establish gnd is influc-
nced by oge and pre-oxisting disecamsc. Previously
hoglthy young peopla treated carly in the

disease react nore pronptly. A well-developed
pneunonia requires longer treagtnent, e.g. ton

to fourtcen days, thon a sinple ninor upper
respiratory syndrone or bronchitis (Hors,1968).



2.8.2 Ygcoings:

Mycoplgang pnewnonigg-accounte for upto
35% of all pneumoniaes at tines when influenza
opidenics are not prevalent (Foy gt gle,1979).
Considerable efforts hove been directed towards
the developnent of a vaccine against nycoplosnal
respiratory tract disoccsc of neme The protoective
efficacy of inectivatod Mycoplasna pneunonias
vacoine, propared so far, does not oxceed 67%
(Barile gt zl.,1981; Brunner, 1981a). Demny gt
aL (1971) reported that the inactivated vaccinos
are generpglly poor mmtigens which afford little
protection, and also therc is a possibility thot
they night scnaitize the vaccinoes.

Experinentally, a live attenuated vaecino
has been propared which gives a distinct but
inconplete protection against M. pngunonioc
infection in hansters (Fornald and Clyde, 1970).
Howovor, it has bean shown by Brumner (1981a)
that the attenuation is not sufficient for naon,

It has bean hypothesized that the lung
histopathology aftor Mycoplgsna pnewioniaso
infoetion in nan nay be, in part, irmunlogico=-
11y nediatod. Thorofore, it nust bo nade
cortnin that the M. pnounoniag vaccine to be
adninistered to hunone produces a protective
ond not a pathological irmunce reaction
(Brunner, 1981a).
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Specinon Colloction ond Transport:

Throat or naﬁopharyngoa.l‘ swabs, tissuos |
fron lyng cor brain, and spinagl, plowral or
pericoxrdial fluids c¢en be placed innedigtely
in 1iquid and s0lid nycoplmsna nodie, or in
a suitable transport nediuwn., Conwontional
nycoplesna broth, containing 10% frosh yoost
oxtrr;cf, 204 horsg sceruny, and 500 to 1,000
wits/Ml of ponicillin ¢ is gonoerslly on
offective 'tn:'smapor-ﬁ nediwm. If the specinon )
conot bo 'cultured within 24 hours of collection, -
it should be frozen (~70°C) wntil appropriato
culturc naterials ond cquipnent ore avallable
(Tully, 4981).

Cultural Tcchnigues:

Broth Cultures:

.. Prinary isolations aorc uwsually medo by -
ronking ewobs Into broth in storile tost tubes,.
A sorial tonfold dilution of the specinen is _
nade upto 1074 or 10"5, becpuse at low dilutions
bacterinl contrmina™'® can overgrow tho cultures
(Adegboye, 19813 Jordon, 19833 Tully, 1983a).
Tho a.:i_.rtight sgnlod tubcs aro incubatod at

37°c. Usually, oll thwec types of broth;
glucosc, arginine ond urea; arc inoculatod,

wmless o spocific nycoplosna is being sought,
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Glucosc broth is obeorved delly for- colowr’
change of phenol red indicator fron pink (pH 7.6}
to yollowish (pH 7,0} which indicatos growth
(Robert gf £l.,1967)s Incubation period for the
pH chonge con vexry fron o fow hours to soveral
deys, dopending on the nycoplasno, specic (Adegbayes
1981). Culturos arc then used for inoculating

solid nedia.

1
Solid Medig Culbured:
. Boutinely spproprigte agar plates arc
inoculated gnd incubatod ot 37°C in glose
qna.erohie culture joars in a CO, anriochad
“ atnosphore provided by ANHC1 added to narble
chips in a beskeri OT acrobically in o bell Jjaxs
Hunidity is provided in +he atnmospherc by
4nolusion of cotton wool sogked in wetor
(Adegboye, 19815 Jordem, 1983). . B
Maximm recovery.of ryecplgsnes 1s by .
dairect plating onto agor (Anin end Jordem, 1978)
wut initial possoge into broth is nocesaary to
roduce bacterial contednntion (Tully, 1983a).
T+ im nocoegary to incubate and keep culturas;
on solid nediwm for 20 to 30 doys before. ' :
discarding as negobive, as figld stroins aore
occnsdanally not scen wntil aftor 1520 dnys
of inoculation (Jorden, 1983).
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2.11 Idontification of Isolatos:

2¢11.1 ifications
Crawfed ond Kraybill (1967) reporbod tha
isclation of nore thon one specles fran g
poarticular site in various hosts ineluding
nane. Tho problen of nixed cuwlbures mad overw
growth of less festldlous organisns nay be
toekled by cloning (Anon, 1979) filteration |
through nonbrane filters (220-450mn) (Tully,
1983b), inmmofluorcscence staining of nixed
| growth on ngor (Berile and DolGiuidice, 1972
Jordmn mnd Anin, 1980) amd by a conbination
of growth inhibition mad irmpunocflworescenca
tochniquos (Bradbury ond MacClengghon, 1982).
Cloning o8 a purdfication procedure involves
ploking of well isolated colonios and subcul-
turdng three tines fron terninal dilution plates.
The cudltirne r~ o herd o purify by c¢loning |
when riore thman onae: specios is presont within o
colony (Fobricant end Frewmdt, 1967).
In filtration, o8 roecormended by .
Tilly {1983b) with o sterilc syringe mnd ncodle,
o fow nls of tho test broth culture is uscd,
' Tho noodleo i verlacod with n nenbrone filter
(220-450m) on tho syringe, gentle prossure
is gpplied and the broth passce through tho “--
| filter into o storile dube. Serial dilution
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of tho filtratc is nade and the capped tubes
ere incubated and observed for colowur change.

For fluworescent antibedy tochnigquo-spocific
nycoplasna antisera ara prepored in rabbits
(Morton md Roberts, 1967) and the gama globulin
fraction of the serun is usually conjugated with
fluorescein isothiocymante (FITC) (Niarm,1969),
The FITC conjugated antiserun is then used to
8tain the nycoplesna colony inpressions diroctly
or agar blocks of cultures (Clarke gt gl.,1961)e

2, 11.2 Hioc ogl C tions
The nycoplasnes can be broken into
three groups on the basis of the substratos
they use. The groupa arc:
(1) Glucoso netabolizers (}f. pneunonigo and

M. fernontagns ).

(2) Arginine netabolizors (M. orgle,
M. solivariun and M, honinis).

(3) Urea hydrolyzors (U. urcalyticun).
(Purcell and Chonock, 1969; Sheperd ond

Iwmceford, 1970).

Othor optionnl teste arc phosphatoso
activity, totrazoliun roduction, serun digegtion
(Alluotto gt ol., 1970, Willims ond Wittler,
1971) and osculin hydrolywis (Willims and
Wittlor, 1971; Roso ond Tully, 1983).
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~ ‘4qgptic acid, which changes tho nodiwn fron the

origingl optinel pH of 7.6. A phonol red
indicator--is dpncluded -dn the.nediw +to denona-u_\__‘__;_l
gtrate pH change and o drop in pH indicates
nycoplasna growth (Alluotto ¢t al,, 1970).

The growth nediwn containing horse sorww ond

yoast coxtract nay E.WlSO show a 8light fall in pH
oven in wminoculobed nedia after several days

of incubgtion. Also, non-fernentghive-orgenisns,
nay produce snall mownts of acidic netabolic o

products fron constituents other thon sugors,

| looding to o subseguont drop in pH (Razin and
" Grdllo, 1983). | -

The prginine petabolizers notoholize. -
arginine with tho subsequent releose of
gmonia into the broth; this results in mn

plkeline shift of the nedlwm which is danonstr-

ated by o colour chonge in the phenol red indico- .

tor fron salnon to red. Colour changes do not

-_ plways occur in the diphpsic nediun and so it
~ has to bo subcultured onte agar at intorvale

(Purcell and Chanock, 1969).

The urea hydrolyzere - use the wrea and
reloase mmonia into tho broth (Shepord and
Iunceford, 1370). '
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. pnownoniaa. con be distinsulshod. £008 - —m——i
othor hunan nycoplesnas by hanolywis (Clyde,

196'4; Cole, 1968) mnd henodsorption (Mancheo
and Taylor-Robinson, 19683 Purcell =nd Chonock,
1969) ronctions. Both tosts require that tho

_Apolate be grown on complete nycoplasna ager

and- that tho resuliing young cclondes bo used
for testing. ’ ' _

The beta~herolysis test is porformed by
overlaylng e plete containing colonios with o
4% suspopsion of guinoa pig or sheep orythrom
eybes in agor. This agor ovorlay is allowod
t0 solidify ond the platies are incubated qero-
bleally at 37°C. The plmtes are ohecawad for

R ~hanplytic plagnosa ot 2448 homre. Mo ponovnonigo ...

inducos a zone of clear (bota) honolysis arownd,

": - O

its colonics. Tho organisn produces a poroxida

which diffuses into the zone surrounding the

oolony cavging the erythrocytes to lyso. The
honolysin is produced only in mm atnosphere
containing suwfficient oxygon. Other huninn
nycoplasnae con also cawae hanolysis, but tho
vlogues are sngller md toke leonger te dovoelop

.ond usually denonstrate.incouplsete or alpho
hanolyais.



)
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JThc hemédsc&pﬁion teét 18 ﬁerfdrnﬁd by J
flooding the positive plate with a O.ﬁﬁﬁ
auaponsion of guinen pig-erythroeytes. Tho
cells are incuboted in contact with the
ooloniecs for 30 ruinutes and then the plato
is washed with phosphate buffered saling
(PBS). The colonies nre then observed wndor o
nicroscope (X 100). M. Imaumnigg is the only
larse~colony hunon nyooplasna that odsorbs tho
guinca pig erythrocytes to ite colony surfacc,

- 2e¥1ed Sarogogical Chﬂaagtorizgtidn:

Mycoplasng isolates can bo “identifiod into
- gpocies by o nuber of diffcrenf serologle tosty
Tho tosts recormendoed 5re: .
(1) Growth inhibition (Clyds, 19643 Purcoll
| and Chanock, 1969}, |

{(2) UMotobolic Inhibition (Purcell, 1966,
Toylor-Robinson, 19663 Purcell ond
Chanoclk, 1969).

(3) Immunofluorescence (Purcell mnd Chanock,
19693 Boog ond Josper, 19723 Lehlmkuhl
ond Frey, 1974). '

(4) Conplenent fixation (Biberfeld, 1968;
Purcell ~nd Chanock, 1969).
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fe  GrowtheInhi yibition Testy

Biword ond Fitzgerald (1954) firet described
the use of the colony-inkiddtdlon +eet. Handewches -
of gl (1983) denonstreted thot Filter poper dise
agburgted with specific antiserwt: and placed on
- agar previcusly ingeulated with o honologous
specdes, Llood to zones of growth inhibition
pround the disc. The depth of the agor nediun
influences the number cmd size of nycoplasna
oolonlee which ip turn influenves the growth |

 iphibition test (Clydo,1964). Tt hos nlso been

- ‘chaerved that new nycoplasma isolates are loss

 pusaoptible to growth innibition 1L ofter
sovaeral subcultures (Frey aond Hanson, 1968).

2. Mgigbolic Inhivition Tosts

| The test takes ocdvantoge of thoe fact that
when nyocplosnas. utilize thoir substwate nodiun
they give off o by-product (Toylor-Robinson
v, . - @8 ale,1966) that changes the pH of the nedivn, A
" spocific ontisorun against a nycoplpsnn sSpocios
wil)., inhibit 1t's neotabolie activity and Yhe
subsequent relcose of lootic acid, in glucoso
- formantors, t;r’monia, in arginine utn.l:.zem,
The specific antigen-mtibody reaction therofore
Prevanté nycoplosnn fron growing, and the lack
. of netabolic activity is donongtrated by tho

follure of the pH of the nodium to chongo. )
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lMotabolic inhibition test has beon usod
syuccessfully wndor controlled conditions for the
serotypic characterization of the nycoplosngs
(Purecoll ond Chanock, 1969).

UoOTrcEcence Lestt

This is a raopid nethod for the species
idontification of the nycoplosna coloniea on
agore The test is both scnsitivoe and specific
and hog on adventage over the other tests thot
it allows identificotion of nixed cultures without
the isolptes having to beo. elonod (Dol Giuidico
gt gley 1967).

The test is bosed on thoe prineiple thot
when the gama globulin fraction of a specific
entisorun is lcbelled with fluorescein dyo,
thae properties of the lobellod antibedy are
essonticlly wunchanged., When this antibody is
placed in contoct with itts honologous antigen,
o antigon—-antibody reoetion cccurs which con
be visunlized with proper illunination umder o
fluorescence nicroscopee A yollow-groon fluoroe
geonoe of the colony is indicative of o honolo=

gous ranction,

C%J.Eeng Pixotion Tost:

This is not uscd for sorologic chornotori-
zotion os it requires nyocoplasna broth cultures
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to ba éonédiﬁ:i'atod. It is nostly used for the
sorologle testing for the dotection of M. pnewne-
nigo entibodics in the potiontte sorm. Sorologic
tests arc norc sengitive indieators of nycoploena |

infeetion thoan rccovery of the orgonisn, ns in

- nony instonces the antibody response can be

dotacted whon the organism cannot be recovorod..
“ Isolgbion of nycoplasnas in tho absonce of o
- Borologic rosponse test does not necossarily
| nean that the organisn is pgssoccictod with the
disansc. Serologic testing, then is imperative
| ta pood laboratory diagnoeis of ll. pnewioniace

A fourfold risc in mtibody titre to o nycoplosna
specios is supgestive of recont infection with

the orgnndsn, *

L



CHAPTER T

I_w:jans AND METHODS

Laboratory dlagnosis of Imoglasma_,mcmoﬁigg
nfections rosts primarily on nn adequate sorologieal
onalysis of tho pationt's serum end on the isolation
ond identification of the orgenism from sccrctions of

the rospiratory tract or other appropriate sites
(M11ly, 1981).

3«1 Culiure Medin .

The cuwlture technigque énd medium was gecording

to Adenboye (1977, "1981) which were adapted from
Chanook gt ol (1962) with minor modificotions.

Constitucnts

(1) Bogsal modium
Boeto PPLOC broth without crystol violot

(Difco Laboratorics, Detroit, Micligsan)
wos usaed for broth modium. DBacto PPLO agar
(Difco Inboratories, Detroit, Michigzan)

wos used for agnr platos.

{2) Horso Scrum
. Two horsecs; ot the Veterincry Medicine
Departmont, Faculty of Vetorinesry lledicine,
Ahmodw Bolle University, Zaxio, Nigerlag

L]



(3)

€4)

wsed 0B yanst extract.

- -

ware hled nseptically from 'bim.o to time,

Sorum from the horses hod earlior bean shomm to
bo ablo to support tho growth of different
myuoplafs;naa.. The blood was allowed to clot md
kept ot +4°C ovornight, Sorum wos asoptically
sgpar'ﬂied and $ho pooled sora was seitzi‘iltcr

' . : " A
S LI

sterilized ond frozen ot —20°C.

CGlucosg e e g

_ X 50 (w/v) stock solution was. propared
usina Glucosa: (Difco Laborator:i.aa, Dotrolt,
Michigen), This was disponsed in 10mi smounts
into universal bobtlos, awtocleved at 121°C,
151b per sq. in, progsure for 15 minutes omd then
stored at +4°C.

”Yaast Exﬁract

Active Dbegker's yeast m.aa,surinu 250c;m
(Engodurs Bakers Yeast, Hollmd) was spriniled
on the surfoce of 750mle of distilled deionized
water in o 2 litre boskor, The mixture was hoatod
gantly to beiling for 15 minutes and frozen ot
~20°0 when cool. Tho mixbure was thowed and

thon clarified by centrifugatlng at 1,000 x g -

for 30 minutes, twices The. eupem;.tmlt drawn
wod 8terdilized by scitefilter and this was

+



(5)

(6)

(7)

3.2.1

Phenol Rod:

Phonol red measuring tgm (Dif ce Laborato-
ries, Detroit, Miohlgcn) was diswve&.-a in Wtol
of distilled deionizod water to make a 1$ stock
solution* The 1$ stock solution was dispensed in

10ml aliquots and stored at +4°C.

Ponicillin:

Benzyl penicillin sodium {crystapon 600m
Glaxo Laboratories Limited, Groonford, England)
was rocons-fcitutod with 1.0ml -sterile wator to -
givo 1 x 10 wunits per ml. This was stored at

+4°C until use.

Thal | i um . Acet at es

A 1C$ stock solution was prepared by di sso3”
ving I.Gmthalliumacotato (Fi shor Scientific Co-,
Now Jorsey) in distilled deionizod water to
make a final volunme of 1QOMs. This was. storilizocL
by autocl avin®: and di sponsod in 2m aliquots and
stored at +4°C.

Both the penicillin and thallium
a.cetato were used as bacterial inhibitors.
Preparati on of Medi a:

A 250m broth and a 250m of agar

nodi a woro prepared at a, tinme, as foll ows:



Broth Medivm: ; |
To 175md of diztillod deionizoed water in a
sterile conicol flosk, 5.25pm of the PPIO broth

powder wos odded. The mixbture was stirred ond | '
heated to boiling using o hot plate (Gollonkomp

ond Co. Ltde., Dondon). To tho broth solution 0.5ml
of the 1% phenol red sclution wne. added ond the pH

adjustod to 7.6 with 1N Hydroehloric acid or 1N sodium

hydroxide. Tho ﬁroth wog then ocutoclaved ot 12106,

15 1b por sg. in, pressuro fur 15 minutes. It wns thon
tronsfored to n wator bath set ot 40°C where the othor

components wero oddod sgoptically in oppropricte cmounts

08 follows: _
(1) Horse sorum R 504 0m _
(2) Glucose (50% solution) O aueml E,
(3) Yoost Extract 0 s.om i
(4) Bonzyl Fonieillin 10%/m1 " 0.25m1

(5) Thallium ccotote {10% solution)  O.5ml

Asox Modiume

A Y70ml (7 distilled deionizod wokey wars wWeed to
dissolve 8.5am of PPLO agor bose (Difco Laboratorics,
Detroit, Michigan). Aftor the pH aﬂjustmont end
outoelaving, othor matericls (items 4 to 5 ohovo)
wore oddod oscepticnlly. The molton ager ot approxi~ ';
matoly 40°C wos dispensed into storile 90mm plostic |
potridishes (Storilin Itd., Teddington, Middlesocx,
Bnglend) snd gllowod to solidify. The plates woro

storod ot +4°O md can be usced for 2 wocks,



3s1+2 Specimenss:

o Throot swabs end 5mls of blood were tokon
from 104 potionts with clinically diogmoscd
pnoumenig in the Paecdiotric Unit of the Almodu
Bello Univernity. Teaching Hosplbal, Zaria,
Nigerin. A convaloscant famplco of tho blood

- wag tokon 2 weeks nfter the first or acuto

Samplo.

Tho bleocd was drowm by o stoerdle ayringe
md nocdle (21¢) smd n~llowed to clet in o
storile ymiversol bottle which wos stored lator

e gt 490 ovornight. Tho m}@_?ﬁ obtained by

- cantrifusing at 1,000 rpm for 30 minutes and

stored in o storile bijoux bottle at -2090 for -

further usc. _ .

Tho throat swabs wore ftokon with o
sterilo cotton swah and this was snapped into
o storile screw copped tost tube contoining
oml of PPLO BLroth modiwm. The tubo wos coppoed
md stored ot -70°C wntil furthor usc.

- Throat swabs md 5mle of blood were also
tokon from 52 childron of the same aoge group
with no clinical evidconceo of respiratory tract

infeetion to scrve ns controls.

3;1,3 Cuitural Procedurcs:
' In Broths
Bach swab woas snoppoed off into a scrow

copped teat tube contoining 2ml of hroth.
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Tho tubos wore frozan nt ~70%C usurlly for not more
thon two wocks., Tho frozon fpacipons wore thawed

at toom temporaturc, mixod thorouchly ond O.2m1 of
ogoh spocimen wes tronsforod into o frosh 1.8ml of
broth. This wos diluted sorinlly in tonfolds, down
to 1073, Tho tubos wore scrowod mnd incubated ot
37°C. Culturcs werc oxcmined gvory 24 hours for
colour change from pinkish (pH 7.6) to pinkish yollow
(pH 7.2 to Te0)e Tubes with good homogenous colour
chongo (that is without precipitate inddcetive of
booterigl contominotion) were chnokbd for aolonics,
Aftor 7 dnys, oulturos thrt fniled to show colour
shonge were possagzed into frosh broth mnd incuboted
agoin for 7 days. Broth culturca with npproprinte
colowr ohange but with heovy preeipitate indiontive
of bnetorinl growth were filtored through 450nm
nilliporce mombrane wsing 25mm filter holders cnd then
subsultured. Alternatively, the contominoted broth
culturece wore re~diluted scriclly in tonfolds,

down to 10‘3 and reincubrted.

on Asgrs

To chock for colonies, O,1ml cf onch hroth
culturc with gppropriate colour change wos diluted
sorinlly to 1075, A drop of onch dilution mnd tho
undilutod culture wea incculnted ontc o~ quadront of
m agor plate dividod int. four quedrents wsing o

moyrkore.
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Broth culturos with no gpparont colour

chge oftor approximotely 14 doys of incﬁbmr
tion wore nlso blind posssged by inoculating

n drop of the undilutced culturc onto ngar plotes.
The plates worc incubaoted in o wot chomboer ot
37°C ond woro oxcminod ovory 48 hours for
mycoplosme=lika colonics using o storoomicro-
scopo (Olympus opticnl Cue, Japan) ot a
mammification of X40 to X80. Platos wore
incubotod for 25 tu 30 doys before being consi-

dared negotive for nycoplnsmne

¢ aotorizations

Tho. vorious stops used in chnractaorization
woro bosed on stondord methods orrlior described

(Tully, 1983b), with minor modificctions. Thoy

wore o8 follows:

Purificgtion of Tsolntes:

Mycoplasmo~like colonics on sny plate werec
purified by cloning. A single ropresentative
oolony wos picked using the bevel of o sterilo
hypodermic necdlce mownted on o syringce. This
was inoculated into O.2ml of broth, which wos
then dilutoed down to 1072, Tho cloned culture
wog incubated mnd suwbculturcd onto agnr medium
aftor approximntely 3 to 4 doys. I colonios

were recovaored tho cloning procoss wos ropeatod
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twice nore in those cases where the crigneal

plates had sone brcterinl contaminants. However,

if the original plate yielded pure nycoplasnae-like
colonies and cere wgs teken to renove only one well
isolated representative colony fron the plate, cloning
was done only once,

Reversion Studies:

Each cloned nycoplesna~like isolates was plated
on nycoplasna ager devoid of penicillin and thallium
acetnte, incubated at 3700, end exanined deily for
7 doys. The nycoplansna colonies were exanined for
chapnges in typical norphology, if ony. Blood agar
plates were also plated with broth culture of each
cloned organisn and exanined for bactorial colonies,
if any.

Biological Test: Beta haenolysis

An aliquot of saline agar was nelted by heating
to 100°C ana cooling to 45°C and sn snount of guinca
pig blood in Alsover's solution was added to nake o
final cell concentration of 5f. A sufficient snount
of the nelted blood agar was poured over the positive
nycoplasna culture to form a thin overlay. The over-
lay was allowed to solidify end incubated at 37°C
aerobically for 24 to 48 hours or till the haenolytic
plagues were visible. Snall arces of clear haenolyais
were seen mround colonios of M, pneunonine (Clyde,
1963). '
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conploment is bownd in thoe antigen-ontibedy
complexs; if absont froe complomont romeins in

the solution. An indieotor systen is thon used

to dotoct the presonce or nbsence of complement,
consisting of sheep crythrocytos ond sntishoep
orythrocyte antibody (hemolysin). In the prosonce
of comploment, thoe shoop colls oro lyscd by tho
hanolysin. Thus, in the completed test, ontigon -
sorunm mixturcs with lysis of the shecp cclls
indicato absanco of mtibody (complcnment not bounﬁ),

[

vheroos nmixture with intact orythrocytos indicnto

ond Scentorfit, 19R3).

Bauipnent md Matorisdss 310885

Hicrotitration cquimiont wore usced as those
prevido moximum consorvation of roggonts ond malke
pogsiblo the titration of mmmy scrum sanplos in o
single tost., Microdiluters (0.025ml), microdroppers
(0,025 and 0,0511) md nultiwell nierodilution traoys

(8 rows of 12 round botton wells) wore usoed (Stori-

1lin Limited, Teddington, Middlescx, HEnglcond).

Other nocesanry cquipment itons used were a
37°% incubctor, o 56°C wotor bath, o 4°¢ rofrico-
rator and a -20°C froezer. A contrifuse wos used

for tho proparation of crythrocyte susponsion,

(A |
L ALt 1BRARIM URR‘- ney v

.‘\
"

_.the proscnce of antibody- (coumploment bound) (Clyde



32

- 5‘ -

Sorologieal Tost: Growth Tnhibition Tost

The test organism wos grown in comploto

mycoplosmna broth, end at tho point whore tho

colour of the modiwm just bogon to chonge O.ml
of the culturce wog inovewlobtoed ovenly onto on
agor platc.  Soripl dilutions of the mycoplosma
culture woro mode up to 10_3 and thoso wore also
inceudotod soporatoly unto agar plates. The
inocewdum wos dricd on the agar surface at 37°0
Tor 1 howr by slenting the top of thae petridish
to foeilitote drying. Presaturated discs of .

pnownoniae ond M. solivordum antiscre (Mycoplasma

Rcforonco Laboratory, Ceontrol Public Hoalth
Laboratory Seorvice, Colindalo, ILondon NWO 5HT,
England) were placed opposito each other on tho
supfoco of tho agor plotos. The plotes wero
incubatod at 37°C in 5% GO,y 9% N,. Tho platos
were obmorved twice o wock for colony growth and
the periphery of onch disc cxemined for colony
inhibition (Clyde, 1964, | |

Serodigmoaiss

Complomont Fixa;bign Toat

Prineiplo:
The. toset antigon ond wmknown sora oro
allowod to Intornct in tho proscnce of o monsurod

smowmat of comploment. If antibody is presont,
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1o Shoop Frythrocytes:

Blood wra drown fron shoep {merinc), using
storilo materials and caoptic techniquo, in 75nl
omounts into two bottles containing 1250l of
storile Alscovort's sclution. The stomdardigntion
of tho sheep red blood <olls. wos dono cecording to

Gorvory gt ol (1977).

- - -

2. HEIOLVETN:

A commoreigl preporotion of hemolyein
T ~(Burrauchs_Wolleono, Busdond) woa used for tho -

test, The vials indicated thot the tikre wes
botwoen 1,000 to 2,0003 o Litrotion of the
hanolyein wos done to nssess the oxecet titre

© of the serun ond to deternine a satisfaetery
workinge dilution. The titrotion wos dono
recording to Garvey o gk (1977) ond the fingd
dilution of hanolysin wos found to bo 1/80.

3+ Complaacnts

Thirty cuinoa pigs, supplied by National
Veterinory Reseorch Institute, Vom, Jos, Nigerin,
woro sloughtored ond their scra pooled. To
doterniine tho titre of the complomont, it was
titrated ogoinst honelysin using the nethod of
Clyde mmd Sentorfit (1983).
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The working dilution of tho conplopont
wos Tound 0 bo 1/16. | |

I)Qucnt t

Corgioreicl preoporotion of voromal buffor
( Burroughs Wollcomc, Inmpglond) woe usod in tho
whole tost. |

Antisons

Tho M. pnounonicne onbigen wos suppliocd by
Tho Mycoplosna Referonce Loboratory, Contral
Public Hoolth Laberatory, Colindolo, Iondon

NW9 SHT Englond, ot o titro of 1/20.

Sosditive Antiscrunt

The M. pnowonice poesitive control sormum

for the test was supplioed by the Mycoplaosng
Rpforence Iaborctory Contogl Pullic Eealth
Leoboratory, Colindale, Lundon RWS SHT, ot o
titro of 1/40.

Nogative Antisoruns:
The M. mycoides ypositive ontisormm wos

usod ns o nogoative control mtiscrun this was
suppliocd by The Notiongl Veterinory Roccarch
Ingtitute, Von, Joo, Nigoria, ot o titre of

1/50,
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Conploanent Pixotion Tost for-g. Egcunopiao
R e

{1} Tho stmdordized SRBC woro woshod ond stondar-

dizod so that o 3% suspension wag scnsitilzed

with GHU50 of honolysin for usc in the tomt.

(2) Tho titrgtod 61 wos mofde into it's working

dilvution ond kopt ice—cool for usg.

(3) Tho 1/4 dilution of tho test sora, tho nppro-
printe dilutions of tho positive sorum and tho
nogotive sorum were inactivated in o wabor bath

at 56°C for 30 ninutes.

In o nderetitrokion trgy O0€40) of coch dilution
wos added in cach well ond to this 0.02inl of l.
. pnewnonine mntigen md 0.025:m1 of complenent waro oddod.
Mtigon wos not added to the 1net woll and this sorved
ns. the gorun control. Anticon and conplenent controls
wore olso sot by not oadding sormu: to the ontigon
control ond serun md mtigon to the conplonent contrdl,
One sot of these controls wos act regrrdloss of the
nmnber of nicrotitration troys wed in o dgy. Tho
troys woro covered ond dncuboted at 37°C for 30
ningtes with shoking ot 10 ndnutes intervals. To all
the woelle 0.,025n1 of oongitigod SRBC woro added ond
sholren, the plotes werc coverod md incubatod ot 37°C
for 30 ninutes again with shrking ot 10 minutes
intorvals.
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Tho tost emn be roold immodiatoly or aftor
atorage ot +4°C -forl 24 hourse, when the fixgtion
is more dilotinet. Tatraticn and peinte gre
ropresonted by wolls ahowing 796 comploto 00ll
buttons.



REIULTS

lyocoplasma~Liko organiems wore isolated from 3
out of 104 paticnts with pnowmonia. Two typos of
colenics were isélated from cach petiont, viz, (i) a
largo~yellowish colony (Plato 4.14) without pori—
phoral zonc and (i1} a small colony with a largoe
poriphoral zono., The largoer colonies were visible
aftor 6~7 days of incubstion, whilc tho smallor
colonics wore visible aftor 3-4 days of incubation on
acar platos, The colonics wore cloned to got pure |
nycoplasmg isolates, Imt tha ,laxgg-xellnuial;-colonx
of. isolato numbor 79 was lost durding cloning.

Bota ~ homolysis tost was donc on gl) tho

T

isolatos snd the largse colonles from mumbors 410
gnd 56 showod homolytic plaguos (Tablec I), The
plaquos eround the colonices of number 56 wore fow,
that is only fow colonics showed plagues; hut the
plagues around the colonies of numbor 10 wore large
and most of the colonics had plagues around thom.
Growth -~ Inhibiticn “beat using M. pncumonigo

end I, salivarium antiscra discs was dono for gll
tho isolatoes, 'The pvoripbory of the discs of M.
pnoumonigo entisorum showod inhibition of large
colonios in numbors 10 snd 56 (Pablo II; Platc 4.1B).

No othar colenies woro inhibitod by cither l, pnoumow

‘nigo or M, salivarium antiscra (Plate-4.2).

o
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No mycosplgape-like coloniocs were isplated
from the 52 control paticnts (that is, thosc without
clinical ovidance of pneumonig).

Thus, aftor purification, from isolation alone
2 out of 104 (2£) woerc positive.

A four—fold risc in tho complcmont fixdng
antibody titro of acute and convaloscont sora or g
single complament fixation titre of 2> 1/64 shows
rocont infootion of I, pncumonige in -an individugl
(Murraey gt gl., 1975; Southeimer gt al., 19783
lgeParlanc gt gl., 19793 Broome ¢t gl., 198Q; Roach
ot gl., 1980),

Cut of 104 sgra specimons- analysod 8({7.7%) had
both acue as well as convaloscent apcoinmons
(Appondix) and the rost had a single spociman, ORf
of thosc 8 spoecimons, 3 showed a four fold or a
greater risc in tho canplonont fixing antibody $itya
(1/16 to 1/64, 1/16 to 1/64 and 1/16 to 1/512;

2 showod a docrcasc in the titro (1/128 to 1/64 and
1/64 to 1/8); 1 showed no chango in the titre
(1/64 to 1/64) and the othor 2 showoed titros fron
1/8 to 1/16 and negative to 1/16.

Of all the sora analysod, using the conplomont
fixation tost, 32 worc considered to bo positive for
M. pnouwmonige (3¥) and tho highost poreantose of
positives (41%) was foupd in tho sehgol azo (5=t yoars)
group (Table I1X)., Out of the 104 sorunm samplos
anolysod by CPT 55 weore from males and 49 from fangles



and the mumber of positives were 18 (337) and 14
(29%) respcetivoly (Table V).

All the 52 control scra analyscd by CPT showed
no positive titre (< 1/64) (Table IV).

Therefore, M. pneumenige pnoumonia was found
in 34 patisnts (33%), 2 (27) by isolation gnd 32
(31%) Ly sorolorye.




TABLE 4.1:

BIOLOGICAL IDENTIFICATION OF

M. pnounonioc USING BETA-HEIOLYSIS TEST

NUI'BER OF

ISOLATE TYPE OF COLONIES
LARGE COLONIES SMALL COLONIES
WITHOUT PERIP=- WITH PERIPHERAL
HERAL ZONE ZONE
—
10 ++ -
56 + -
79 ND i
- Negative

+ Positive but fow colonics show cloar hamolysis

++ Positive; oll colonics show larrsc hanolytic
plagquos.

ND Not Dona.

TABLE 4,2  SEROIOGICAL IDENTIFICATION OF
M. pnoumonipo USING GROWTH-INHIBITIOR 2RST
- S ——
NUMBER OF
ISOLATE TYPE OF COLONIES

SIALL COLONIES
WITH PERIPHERAL

LARGE COLONIES
WITHOUT PERIP-

HERAL ZONE

ZONE

1. pnoumonige g.agivo‘gim Q,momonigu. w

10 4 — -— -
56 + - - -

+ cloar zonco cof inhidition
- No inhibition
ND Not Donc,.



TABLE 4.3: INCIDENCE OF IL pnoumor}_iao PRBULONTIA

I VARIOUS AGE GROUPS BY THE COMPLEMENT
FIXATION TEST.

" AGE GROUP TOTAL  TOTAL NUMEER
(YEARS ) NUMBER POSITIVE FOR PERCENTAGE

1. Enmoniae

(>=>1/64)

INFANTS

(0-2) 54 15 28
PRESCHOOL

(2-5) 33 10 30 ...
SCHOOL -
(5=10) 17 7 41

104 32 31

-
. T

TABLE 4.4% INCIDENCE OF }. pneumoniae IN
CONTROL PATIENTS IN VARIOUS AGE
GROUPS BY THE COMPLEMENT FIXATION
TEST
: TOTAT, NUMBER

AGE GROUP TOTAL . POSITIVE FOR =~ “PERCENTAGE
(YEARS) ~ NUMBER . pneumonige

-

(=1/64)
INFANTS . |
(0-2) 29 g+ 5
PRESCHOOL * .-e s b
SCHOOL
(5-10) 8 0 3

52 0 0 i




TABLE 4.5 SEX DISTRIBUTION OF il. pneumoniae
PNEUMONIA CASES BY THR COMPLINENT
FIXATION TEST.
S © TOTAL NUMBER
SEX TOTAL POSITIVE F(}'R PRRCINTAGE

e e A

( Z1/64)

. _ i . e
I.m 55 | 18 .. T ) 33 .
FRIAIE 49 1% 29

— .



(a)

Plate 4.1A: Colonies of mycoplasma isolate identified
serologically as M. pneumoniae x 100.
Arrows point at the colonies.

4L .1B: Growth inhibition of colonies identified
as M. pneumoniae. Arrow points at
M . pneumoniae antiserum paper disc.




Plate 4.2: Growth of colonies identified as M. pneumoniae .
Arrow points at (a) M. salivarium antiserum
paper disc. (b) M. pneumoniae colonies x 100.



DISCUSSION

Iycoplasna pnouwionine is o known ceuse of
pnewnonia in nany parts of the world (Chanock,1965;

Kitapoto gt gl.y 1966; Chonock gt gl., 1967; Foy et
&les 1970; Gupta gt al., 1975; Joosting et al.,1975;
Tai ond Wei, 1976; lacFarlone et al., 19793 Ali et al.,
1986). A prevelence of 33% in this study shows that
11. pnewnionige i® involved in pnewnonips in children

0 - 10 years of age in Zarin, Nigeria. This finding
is conparable tc those cbtnined in other areas, 28%
in Tokyo, Japan (Kitemoto gf nl., 1966) and Connecti-
cut, U.S.A (Cordero et al., 1967) 297 in Chapel, Hill,
U.S.A. (Toda et al., 1968), 337 in Linkoping, Sweden,
(Lindstrom end StahlFurenhed, 1981), 35/ in Seattle,
U.S.As (Foy et al., 1979) and 3687 in Wisconsin, US.A.
(Brocme ¢t al., 1980).

In contrast, a higher provalence of M. pneumonige
pneumcnia has been reported, 497 in Omgha, U.S.A.
(Saliba gt gl., 1967), 52/ in New Scuth Wales (Reid
and Murphy, 1970) and 747 in Atlanta, U.S.A. (Dowdle
et glsy 1967). Lower prevalence of 1 to 1.5/ in
Seattle, U.S.A. (Alexander gt gl., 1966), 107 in
Bethesda, U.S.A. (Chanock gt al., 1960), 177 in Zaria,
Nigeria (MacFarlane et al., 1979) and 237 in Chapel
Hill, U.8.A. (Glezen gt gl., 1971) have also been

reported.



M. pneumoniae was isolated from the throats
of 2 patients whose serg analysis showed a titre
which wags not diagnostic (# and 1/32). The recason
for a low or undiagnostic antibody titre cculd be
that at the timc the serum was obtained from the
paticents the M. pneumonise infection was ongoing.
The M. pnoumonige was isolated from patients 1 and 3
years of ages This is different from the reports by
Alexender et al (1966), Denny gt al (1971), Foy et
al (1979) and Brunner (1981b) who showed that the
isolation rate was lowest in children below 5 years
of age snd highest between 5 to 9 years of age. The
finding in this study can bec compared to studies in
Chapel Hill, U.S.A. (Glezen gt al.,1967) where it

was shown that the isolation rate of M. pneumonine

from pneumonia. patients 3 to 4 years of age was the
same as from children 5 to 8 years of age. It is
possible that this might be due to the higher inci-
dence of pneumonia in the lower age group and so
patients of older age group suffering from pneumonia
are less in number. This could have resulted in the
varisnce of the number of positives in the children.
In the Beta-hemolysis test, the isolate number
56 had a lot of bacterial contamination end after
cloning and filteration the colonics obtained were

used for the test., It is possible that there was
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sfili some cqnfdﬁigétioh ih'fhe pﬁre culture as all
the colonies did not show'hamolyfic plnogues. Cultures
or isolates from the oropharynx have s lot of conta-
mination and also most humen mycoplasmas like M.
orale, M. bucddle, M. galivarium and M. faucium arc
gonerally found in the throat (Organick and Worman,
1967). s o e bmege | deed b s
S Tho isolntes showed inhibition by M. pnoumoniae
entiscrum disc in the Growth Inhibition test. Thero

waos no inhibition of colonics arcund the M. salivg;ium

antiserun disce {Plate 4.2). '
" Paired sera smuples could not be obtained from
nost patients because tho paticnts failed to come
back two wecke after being given the treatnent.
This might be due to the fact that most of the
children ceme from rural aroas and their parents
were mostly uncducated snd come from a low Bocio-
gconcnic background, These parcnts canmot affora 7
to com¢ to the hospitmls unless the children were
seriously ill, * T | SRS

" 'In cases where a convaloscent sera could not
be obtained single or acute scra sanples were used
in tho conplenent fixation test. A conplenont
fixing titre of 2 1/64 wne conaidored positive in
this study as othor investigators find this to be
acceptable (Murrgy et al., 1975; Southcinmer gt al.,
19783 MacFarlanc gt al., 19?9; Broone gt gl., 1980;



Roach st al., 1980). Fron the sera snalysis done
by the Complenent Fixation Test, 32 patients were

found to be positive for M. pneunonisc by serology

alone. The highest percentaoge (419) of positive
individuals were found in the school sge children
(5-10 years). This can be conpared to tho works
of Alexander et al (1966) =nd Foy et al (1979), in
Seattle, U.S.A., who also showed thc highest rate

of M. pnounonige pneunonia in the 5-9 ycars age

group. I+t has also becen reported that the frogue-—

ncy of infection with M. pneunoniae in preschool

children is equal to or nore than in the older

siblings, thus inplying that M. pneuwionine infections

gy occur nore cormonly than generally appreciated
in the early years of life (Balsssanien and Robins,
1967; Foy et al., 1966, Biberfeld and Sterner,1969);
and that the entibody responses of the very young
end older children are sinilar (Fernald et al.,1975).

M. pneunonige infection was found in all the

groups, with the second highest percentage (30%)

in the preschool children (2-5 years). This is
because tho children in the rural areas are left to
wander out of tho house at a very yﬁung age ond as

M. puneunoniage usually spreads by droplet infection

between houscholds with ploynates the infection is

easily plcked up.



The sera specinens of the 52 control paticnts
(those without clinical eovidonce of pneuricnig) were
alsc analysed by the conplonent fixation test
(Appendix), None of the sora gave a CF antibody
titre of >1/64 which denotoes recent infectiom
when only a single serun senplc is available; thus,
no control patiant was positive for Myecoplaosna
pnewnonine infection. Out of the 52 sera smnples
11 (217) gave a titre of 1/32, 1(2/) a titre of 1/16
and 40 (777) o negative CF titre. A CF titre of 1/32
is fairly high and could be 28 a result of previous
infections with M, pneuncnisc as CF titres can renain
elevated for several nonths (Roach gt al., 1980).

Although, this study showed a slightly higher
frequency of males (337) suffering fron M. pnounonige
pnewnonin thean the fenales (297), the differcnce was
statistically insignificent. However, Foy et gl
(1979) reported a higher frequency of M. pneunonise
pnewionia in fenales than the nales.

The only study done in Nigeria on M. pneurioniae

was by MacFarlane gt al (1979) in the Ahnadu Bello

University Teaching Hospital, Zaria. This study

was done on adults suffering fron lobar pneunonia

end sn incidence of 17% of Mycoplasng pnewrionige was

found ., thereby ostablishing it's presence in Nigeria.
M, pneurionige is a very fastidious organisn

which takes a long tine to grow (7-14 days), thus



isolation cannot possibly be used for diagncsis

of M., pneunicnige pneuncniaj serclogy of M. preunocniae
is usunlly done when M. pneunonise infection is
suspected. Routine laboratory disgnosis of M.
pnewrioniae in Pediatric Out Patient's Clinics in
Nigeria is not fensible becpuse of lack of facili-
ties# both in manpower and equipment and the logistics

involved. The need for diagnosis of M. pneumonine

only arises if the common serious bacterial pneumonies
have bean ruled out and if the patients fail to
respond to the antibiotics administered against them.
M. pneumonine infection must be thought of in children
whose pnoumonias respond slowly for no obvicus reasons
and a chage of antibiotic to inelude Erythromycin or
tedracycline must be considercd.

Vaccingtion with an effective inasctivated or
attenunted M. pneumoning preparation has been used
and the efficacy shows 67% (Barile gt al., 1981) in
those populntions which are high at risk, that is,
military recruits, college students and prisoners,
However, until a safe immunoprophylactie prepara—

tion is available the M. pneumonine disenses in

children haove to be trested.

Although, M. pneumonine wag found in 337 of

the patients with pneumonias but this does not

necessarily implicate M. pneumoniase as the primary




pathogen of current pnounmonis. . Studies to

investigate whother M. pneumonise is the primary

or gecondary cause of pneumonias have to be done
in Nigecria.

This study hag established the presence of
Mycoplasma pneumonia in 33% of children. While it
is desirsgble to study a larger population for g
longer duration to detormine the seasonal variations,
the epidemic pattern and the rate and level of
entibedy rise in the infected children, finanecigl
a8 well as time constraints malke thie impossible.
Morg srvrveys of this kind on a larger scale need
to be carried out on populations at risk to estimate
the full extent and significmmce of Mycoplasma
pneumonise infection in Nigeria.
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