INTRODUCTION

Chlamydia are Gr egative,obligate intracel lular
bacteria in the fami } ’ genus Chlamydia of which
current classificat ~‘a~q‘ &nly 3 species, namely
trachomatis, : : ., 4, 5) and the new,

c
C. pneumoniae (6

Order
Family
Genus
Species :

, mia trache 76f | the major cause of
bacterial infe affl d, angstimate of 500 million
to 1 billion irdividuals being affected woridwide (7, 8). Strains
of. C. tr luorescence into
s BT R R

usually d8sociated with %pdemc trachoma causing b indness (2).
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es of which the clinical syndromes are similar to those
caused by N. gonorrheae. Moreover, these types can cause a
variety of other significant complications, for example,
epididymitis and infertility in man, cervicitis, salpingitis,




pelvic inflamatory disease (PID) and infertility in woman (9, 10,
11, 12, 13, 14, 15, 16). In addition, infants from cervical
infected mothers may develop inclusion conjunctivitis or
pneumonia (17, 18, 19, 20, 21, 22, 23). Serotypes li, lz, lo are
causative agent of lymphogranuloma venereum diseases. (1, 2,24,
25). Clinical signigicance of various C. trachomatis serotypes
were summarized in Table 4 p 15.

Chlamydia
prevalent and are among
transmitted diseases (&1
countries (7,
estimate of
infection each
non gonococcal
{26, "37, 38,

One of

ascribed to(Phe/@erious cmpu atio eated patients (36,

ele: )Y _——, treated (41) since
asymptomatic ﬁé" ion occuri y in both sexes may
remain unknownvfor months (15, 18, 42). Thus early detection and
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trachomat have not gucceeded gcause of diagnostic
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time comsuming (32, 41, 43).
The definitive and most reliable diagnosis of chlamydial
infection is the cultivation of the organisms in cell culture.



This is the standard method of proving chlamydial infection with
high specificity (7, 15, 18, 27, 44). However, it is expensive,
time—consuming, difficult to perform and requires special
laboratory equipment and trained personnel (4, 7. 28).

An alternative method for definitive diagnosis is the
d1rect demonstration of specific antigens in inflamatory exudate

using monoclonal antibod ing. It is a method of high
sensitivity and Ficity eless requires expensive
reagents and ' monoclonal antibody,

fluorescent mi Be and tre ine@\jst (7. 15, 18, 26, 27,

28, 43, 44, 45,

The ies in patients'’
sera can be , } diagnosis of
infection (477, & Had lbéen reports that chlamydial IgG
antibodies at ti ' S as s ificantly correlated
with isclation r the standard procedure
of micro—immunofl ., IgM and IgA antibodies
detections both in seru: : i is likewise a very
complex method requ-m&" ant igen. prepa ation, a fluorescent
microscope u:» well-trained wo »JO1) .

As an m}erna ive s m odsﬂmuch effort has been

devoted to the evelopment of a rapld simple and inexpensive

test forﬂ mmﬂius organism (4,
. Rec ummm mple method for

spec1f1c gG IgM or IgA amtibody detgtlon has b&g’x reported by
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del*lf}’ trachomatis spec in" serum and
secretion with sensitivity and specificity comparable to the

standard method of micro—immuno—fluorescent test (29, 30, 55, 56,
57.. 58} :



In addition, several studies suggested that the presence
‘of secretory IgA antibody was closely related to chlamydial
infections (47, 58, 106). Terho and Meurman suggested that the
absence of local IgA antibodies was a strong indication against
actual chlamydial infection (37). This was supported by Darougar
who provided evidence suggesting that the presence of specific

IQG or IqA antibody at any level in local discharges were useful

In ailand. = C. o 4 was found to be the

most wevaley_‘ pecific urethritis (48,
60). While

suming, complicated and

is only avail ology may be helpful
in diagnosis fo i in some
laboratories It is our purpose to
examine this t ecretory IgA antibody

patients.

Research obJec’prm '
et I_,.dj - -
j B _eyaluate the Yar peroxidase assay for
detecting Ch

es as compare with the
standard me

the relat1onsh1p of Kszfic secretory IgA
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chlamydidll antibodies in x}m—spemflc urethritis patlents
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History of C. trachomatis.

Chlamydia trachomatis inclusions were first described



in conjunctival smears from patients suffering from trachoma in
1907 by Harberstaedter and Prowazek (61); In 1911, Linder et al.
(62) demonstrated similar inclusions in ophthalmia of the
newborns and in the urethral and cervical material from their
parents. Later on, Bedson et al (63) had made the first isolation
of chlamydial agent from patients with psittacosis in 1930.

In 1946, wug%’@m that C. trachomatis could
be grown in the y ' " v onated eggs. This agent
was first isolat fxom t hyperendemic trachoma

by Tang et 1959 from the genital
tract and the Jones et al (66).

Accordingly etigi® of the organisms were
proved and the to as "TRIC agent" to
indicate theig (TR) or paratrachoma

as normal replicating
iS by Gordon et al in 1963
£ _irradiation of McCoy cells

cells for isolatién gf C.
(67). It was orlgmahf,mo

leadmg to ﬁnrephcsum iciency of chlamyidal

Tprotocol has been
- 2 in cycloheximide
treated McCoy J ells becomes one of the standard tissue culture
methods for C# dwachomatis dsolation and the most reliable
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use of a complement fixation test for detecting antibody
in psittacosis patient. The test was useful for diagnosing LGV
but of little value for other oculogenital C. trachomatis
infections because only a small proportion of the patients




developed CF titers and these titers are usually low (47, 64, 71).

In 1970 Wang and Grayston (72) reported the use of
micro-immunofluorescent test (m—IF) which permitted quantitation
of antibodies directed against the specific antigenic type. The
elementary bodies of C. trachomatis was used as antigen in this
sensitive and specific method, (71, 73, 74). later, in 1971,
enzyme—linked imm t " ISA), originally described
by Engvall and Prelmann (7 eeman and Schuurs (76) has
been used to i chlamydia. In 1980 enzyme
linked flucres .
substrate has@
(71).

‘using a fluorogenic
‘¢hlamydial antibodies
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1. Characteri I' ¢

Chlamydia | 3

FEATURES

bacteria that lack the

ability to synthesw&i": - “enertyy compounds such as adenosine
triphosphste nes. triphosphate (GTP). These
compourds, fespiration; must be
provided for\ /by t ed 18'afd were thus called
"enerqgy param% by S0 al ﬁuted to their lack of

cytochromes and other components of the respiratory electron

jo ‘7?1143’37187]‘51’%&’1'(1‘3

ccordmgly Chlamydia were obligate 1ntrace1 lular

“ﬂﬂlﬁmﬁfﬁmﬁ T (3l

characteristic intra—cellular inclusions under a light microscope
(2). Although Chlamydia are classified as bacteria, they share
properties with viruses and bacteria. For instance, Chlamydia
grow only intracellularly like viruses and the cultivation of C.



trachomatis can only be done by cell culture. However, like
bacteria, they contain both DNA and RNA, divide by binary
fission, possess cell wall similar to those of gram negative
bacteria and are susceptible to many-broad spectrum antibiotics
(2, 36, 78).

The d, Prop of Chlamydia and other
organisms was shown i 16 2: 81).
Table 1 Comparis el e‘ of C. trachomatis with

other m m- anisms™

Properties illf/x .\ Dlamydice  Viruses

Cell wall

- wall ==

. mugami c&:!,, ipid wramic acid (protein)
Free living =
Size 00.3-0.7 u - 23-300 nm
DNA+RNA DNA or RNA
binary fission eclipse

ell cell

Nucleic acid
Reproduction
Cultivation

Sensitive to
interferon
Sensitive to

ey uﬂ‘f‘?ww%’wmm :

t|2 Cellular morphology and structure .
Chlamydia are spherical non motile gram negative
bacteria,0.2-2 micron in diameter depending on their stage of

development in a unique obligatory intracellular growth cycle.
(78, B2Z)
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The structure of chlamydia is unique. They posses no
peptidoglycan layer therefore their regidity does not depend on
the presence of muramic acid. It appears that a single protein,
the major outer membrane protein, is important in maintaining
structural rigidity (83). This specific protein makes up ~30-40%
of the weight of the organism and approximately 60% of the weight

of the cell membrane. Iti|is,~39,000-45,000 Kdal and contains
%—war specificity (84). '

antigens of species, :
3. Antigens didftr
Chla_m i assified & 5

7/

negai:ive bacteria,

containing " an’ dufer \ar » membrane, with a
periplasmic spage! Lt ..;- S Trom gram ‘egative bacteria in the
absence of peptifog ."The rigid ty of the chlamydial

cell wall is pBssibly att the intramembrane disulfide
“bridging rathertha :
to the peptidoglyc

ing of the cell wall

‘ aride (LPS) is similar to the
LIPS of gram neqatwg:@ri‘ )and is found associated with
the outer memb,hm (86).

Vari i
trachomatis as llows (87, 88).

A UEANUNINEANT

These are ‘ 11popolysgchar1de al?/ glycolipid
BRI -
a icurate ies.

3.2 Species-specific antigens
These are heat—labile proteins expressed on the
outer membrane with molecular weight ranged from 40 Kdal to

ent fﬁthe surface of C.




approximately 155 Kdal. These antigens differentiate C.
trachomatis from C. psittaci by the reactivity of antiserum
against these antigens of all 15 serotypes of C. trachomatis
without reactivity with C. psittaci. These species—specific
protein antigens constitute almost 10% of the outer mémbrane
hence it was called the major outer membrane protein (MOMP). (83)

are AL iated with the MOMP range
in molecular weight From 30 Kc ﬁal They are heat-stable,
trypsin sensitiveynen. 1lip (89). With the use of
i cro-immunof 1uGFes enCe’de Grayston (49)_ as an
imnunotyping #e5t " 15/ e : \ ‘ trachomatis has been
identified. ‘

pe specific Ag

s specific Ag

A E&’_J al ﬂmmm] e 1%
q Wmn jntgfl Em ;;,dvp]‘nﬂ the@uﬂf which is

01rcular with an estimated molecular mass of 660x10° daltons (660
Kdal) (91, 92, 93). The genome consists of 6-11x10° base pairs
which is approximately half the size of Neisseria or Rickettsia
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DNA and less than one fourth of Escherichia coli DNA. On the
other hand it is comparable to Mycoplasma, and it is larger than
viral DNA (3-5 times that of the Pox virus or bacteriophage Ta)
(79, 94)

The intraspecies DNA reassociation homology amoung
different C. trachomatis strains was estimated to be 96-97% (95).
In addition, C. trachomatiis) has been reported to contain a
plasmid with amole } MDal (96, 97). This dense

DNA core is surrou :;-"- a cytoplasmic membrane,
external to why trﬂami%envelope some 9-10 nm
thick (78). / i ;

diagram 1.

omology among different
€. trachomatis _ , omology between the two
species of C. chomat iz psittaci is only 10% as
determined by DNA hidwia 1 (85). The G-C content (G+C)%
of - G, is i_and C.iipsiftaci are 44.4% and 41.2%

Clare related by their
common cycle, common antigens and similar

biologi 3 _~ ahol ﬂ\oﬁ/ Et;je their inclusion
within ame | genus g w differences, for

example, 'yersltwlty to sylfonamide ﬂd productlovf an iodine-

AT IR TG e

Summary  of their characteristic differences are
presented in table 2.
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Table 2 Features distinguishing between C. trachomatis and
C. psittaci (78, 99)

Features C. trachomatis C. psittaci
Principal host (S) Humans |Nonprimate vertibrate
Inclusions Compact glycogén - Diffuse non—glycogen—

stam with|containing, Do not

stain with iodine.
Laboratory growth« ,|Grow readily in
tissue cluture
without centrifuga—
tion or special cell

treatment

(Guanine+Cytosing
DNA 41
Sulfonamide
susceptibility Resistant
6. Growth cyc g
hent ior e, Chlamydis are obligatory

intracellular“<bact A lity to synthesize
high energy compounds such as adenosine tfiphosphate (ATP) and
guanosene tribhgsmate (GI‘P) i£§sent1al for metabolism and
MPOLLE : ‘ by the infected
ﬁa:m )| evelopment cycle
1, 8, 100) in which twd'morpholoqnally distirfet forms are
m@“ﬁ?ﬂﬂﬂ‘ﬁm NANTIVETINE
- 6.1 Elementary body (EB) is a small, dense, spherical
bacterla particle (0.25-0.35 micron in diameter) (2, 8). It is

relatively resistant to environmental factors, being the form
- transmitted from cell to cell or from host to host and is not

respirati
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- are summarized in

13

metabolically active (1). It 1is surrounded by a rigid
trilaminar cell envelope similar in composition to those of
other gram—negative bacteria but is highly specialized for its
prime purpose of protecting the EB from the extracellular
environment during transmission from cell to cell making the EB
an extracellular infectious particle (78, 101).

6.2 Reticulate ) (RB) or initial body is an
intracellular form whi : fragile but is much larger
and with RNA richer't (0. n) (2). The RB form is
metabolically

Wdi des: fission (1), it is
concerned sole " sthe, |mult '- of the chlamydial

population within the" /:/.

The RB# 13 sty -;if. ‘\u cell envelope

that is so ffagile} .n ]‘ :
(101). The mai um‘é of the \ \
,3'#2:5‘ ik \"\
,..2':33’?’ |
Table 3 Char:  Elénentary body (EB) and
} 6z8, 101)

pleomorphism results
ture of EB and RB

, o

Morphology Small, electron—dense |Large, pleomorphic

L Auddmrnenmrs

Size 0.2+0.3u 1.0u
"ﬁ:ﬁ’ﬁmﬁ ol I ANgNaE"
Tox city . T + | ' -
Sonication Resistant Sensitive
Effect of trypsin Resistant Sensitive
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Table 3 (continue)

Characteristics EB RB
RNA:DNA 1:1 Bl
Hemagglutinin Present in some strains| Absent
Permeability : Slightly Marked
Envelope subunit |Present i strains Absent

Once i ocq'rs ‘ﬁdheres closely to the
host cell. 2 erhe ’ sites and then it 1is
ingested by a phag®CyeiC/ pre to be induced by the
EB itself making > _riorné \-‘;\\\ host cell phagocytic
(98). The orGanigh /& } gosome  of a cells and can
remain there foF tide @nti f J le (103). It appears to be
capable of i Bhameaial X

usion, enabling it to avoid
normal defense :

"‘J"'I

..i.r"a £

,_ /ing ction, the EB undergoes a
ige RB particle that is RNA

Within
morphologic change,
richer and 13 t«m C

dividing by bi : issi : peol of precursors were
utilized to synthesize chlamydlawm DNA and protein (104).

AUYINUNINENND

9Approximately 18 to 24 hours after infection, the RB

tion,pro izations“during which
th lﬁﬁco : ; aﬂ in¢rea appears to
p

re&:mmate Both EB and RB are found in the inclusion.

Multiplication continues until 48-72 hours after



infection. The mature
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inclusion may contain up to 10,000

chlamydial particies, which were then release outside to initiate
another cycle of infection via cell lysis (8, 78)

7. Clinical Significance of C. trachomatis

The clinical significance of C. trachomatis was

in table 4.

Table 4 Serotypes and ¢
\
infectie m\-\

listed

”@tmm of C. trachomatis

Serotypes

N‘ Compl ications

L1. Lz’Ie
A.B,Ba.C
D.E.,F,G.H.I

J.K

D.E,F.,G,H,I

J.K ﬂ

AN ﬁﬂﬁﬁﬁWﬂV

;f/‘l\\\\\\
M .‘ \ \\\ ulva/rectal carcinoma

Blindness

Epididymitis,
Prostatitis, Reiter's
;ﬁ ome,sterility
55

alpingitis,

@’@patitis

Steril 1’% Dysplasia

ZINE

Prematurity,Still
birth, Neonatal death

Cervicitis,

aébcl 1n1ca1

016546

i 1050 L7065
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Table 4 (continue)

Serotypes Host Infection Complication

D,E,F.G.H,I|Infants Oculogenital
J.K infection
(inclusion

ivitis),

pgzz,

a. Cl 1 TEesTY

RS
AN

8. Patholeqg , ide:
Chlamyds achomaill ut ‘}‘ ,, ially a pathogen of
mucosal surface, o Eic'e g tion within epithelial

cells. Chlamydial i on- tr ~»..,; to a new host cell is not
limited to the lowet™ deni t but may occur at other
anatomic site, such s i V .‘ espiratory tract (eg. in
neonates boxnjto mother with cal infegtions), oropharynx

9. €. trchomatls

s el BRI N ANTers a0 o

asymptoma&c infections ape common (g 106) w1th incubation

TR INATAY =

discharge with occassional mucopuruient discharge (106).

mfectmn in Non—specific urethritis

One of the most serious problems, other than
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complication listed above is that untreated asymtomatic patients
will become the reservoirs of the organism for transmission to
contact partners. Harrison et al indicated that the
prevalence of infection in pregnant women has ranged from 2% to
25% (23, 107). Moreover, many studies revealed that infants born
through an infected birth canal are likely to become infected
(22) among which the risk of inclusion conjunctivitis range from
18% to 50%, and pneumonia f 112; to 18% (108, 109). Overall 30—

50% of infants e }}ted maternal secretlons will
develop symptoms (
0 ZlS mfectlon in ‘the

The immfhesSyEfen ~8r the host'Becomes stimulated after
the organisms propagate : g AN i cells were infected.
Polymerphonuclgér g€ WOl d ‘ fuse ant infected area (87).
: surface, secretory

10.

ﬁntal animals are
MUNE Yesponse can
(106). In 1982, Rank
inea pig' inclusion

eliminate chlamydia Qu
et al (112) vealed that treatment of

conjunctivitis 'ﬁﬂh es iol duration and
1nten51tﬂ uj%{%qﬁ % gﬁ 3 local antibody

response without effectmg the serum antlbodles nor cell mediated

NSRRI,

dise%ses. On the other hand. in infected animals . treated
with antithymocyte serum suppressing cell-mediated immunity,
the disease persisted despite the presence of antibodies in
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both genital tract secretion and serum (13). These results show
that elimination of the guinea pig inclusion conjunctivitis
agent from the genital tract requires both a humoral and
cellular immune response.

11. Treatment of Chlamydial infections
Tetracycline and erythromycin are routinely used in

treatment against C. trac ais. As for tetracycline, 250 mg 6
hourly for 2 veeks has been stggé . Dosage for erythromycin
base  is 250 mg 6 hourl “or 5007 3‘ f erythromycin stearate
twice daily. w &06)
12. Labors

ection 1s difficult
in asymotomat:c : , specific symptoms (7,
47, 106). . > Jagfining ! _ - patients is therefore
essential. gelps [clinicians t6 mekelaccurate diagnosis and
institute proper it and 1 It provides

health  service suéh as'“anforme unseling and encouraged
treatment of conta Since nay be the best method

] of chlamydial
infection be vention and control

of this dnsease Heretofore, two main approaches have been

50 ”mzaiﬁmmé’w kb R

|_; detections:

This is the definite laboratory diagnosis for chlamydial
infection, (7, 15, 18, 27, 36, 44), the most popular technique
being inoculation of clinical specimens ‘oni;o cycloheximide—
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treated McCoy cells (114). The basic principle involves
centrifugation of the inoculum onto the monolayer cell at 300 g
for 1 hours. incubation at 37  C for 48 to 72 hrs followed by
staining with iodine to detect the glycogen—positive (red-brown
stained) inclusion bodies.

McCoy cells are originally human synovial cells previously
used by Gordon as a ’ icating cells for growth of
chlamydia (115). The cells er treated either to reduce
the cellular metabol: -~ ace charge (116). McCoy

cell line generally USed nowada oratories over the world

are mouse fibroblas i lines, for instance, Hela
229 cells origifiats ; vical cancer (118) and BHK-21

cells from baby hamster = Kidne ; oan also be used (36,

116). - 9

The major its high specificity
(100%) (36), th S1tivity, being| abproximately 80% (36).
However there are flcerfain diSa
complexity of laboiﬁat'_‘
collection. t _’:j"‘
consumption o of €dntamination (7, 15,
18, 27. 36, 4A/58)0 N £ |

vant gés such as high cost,

enance  of specimens, time

0

1.2 Direct detect}'on of chlamx@iel in smears or clinical specimens._

“APHIMHIANI LD o oo

identification of chlamydial infections from epithelial cell
R () P AR SHD) e sasnin
is very useful for the diagnosis of ocular infection (116) which"
18 identified by visualizing characteristic intracytoplasmic .
inclusions (2, 36). Generally the cell nuclei stains red, the
cytoplasm blue, while an inclusion body being adjacent to the
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cell nucleus, consists of blue-stained RB and purple—stained EB
(116).

Giemsa staining is low cost and simple but it is time
consuming and requires an experienced observer (116). In
addition, its specificity and sensitivity are low (15-50%) 421,
36, 58), therefore this technique should be used only in
laboratories in which culture are not available (21).

I.2.2 Direct immunofluoresésficé (DFA) (120)

This method has beer %a used to detect chlamydiae
because of its Giemsa staining and
culture, the se ing about 90% to 100%
and 80% to 994 8ot _ 40, 45, 100,
(100, 120). T isd ghé/ and rapid but wequires the use of
expensive ihiugated | mon
fluorescent

using anti—chlamydial
roxidase. The procedure is
objectively with a

92-98% respectively

‘ ﬁfﬁ]iﬁby Hyypia et al,

utlhzmqqla radiolabelled Probe to detect C. trachomatls DNA from

L P ot A

requ1re special laboratory equipments.
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II. Detection of chlamydial antibody.
11.1 Complement fixation test (CF) (70)

~This test was first developed to detect antibodies
against chlamydia in psittacosis (70) and later lymphogranuloma
venereum desease. The test is sufficiently sensitive to
identify antibodies in systemic infections such as LGV and
psittacosis but the sensitivity is limited in localized
chlamydial infections (121
(2, 47).

'7ch as ocular and genital infection

2

o a heat—stable, acid,
pydia namely 2-keto—-3
deoxyoctanoic gic. proof of diagnosis is
based on the ld or greater rise in
antibody  tite Botueer . and convalescent phase
in psittacosis — g titer above 1:16
1S considered above 1:64 highly
supports the clinige

. polysaccharide

I1.2 Micro-immunofiucy (n=IF) (50. 72)
This test w ' ped by Wang and Grayston in

1970 -172) t type Yain: hom: tls but was soon
adapted to a8 ,i(:_-- . w bodie i_'g' in which purified
chlamydial EB W11y the whole range of
C.trachomatis mtypes designated A, B, @ C, D, E, F. G, H, 1,

J. K, L6GVi, LGV# and 1GVs was ingluded (50). Later on the test

E, beeﬂ %éo?g%\ﬂ Bowaja.w(ﬂs’}ﬂ %actlcal rout ine

done on the basis of serologic and

K} NI i it Fite
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Table 5 Antigen pool for m—IF test of chlamydia

Authors Classification on Antigen pools
1.|Wang and Grayoton, Serologic CJ., A, B, ED, Lila,
1975 (122) similarities la, GF, R 1 K

N

.|Treharne et al, 1977
(73)

Poola A,B.C

Poola D.E.F.GH.1.3.K
Pools Li,Lz2,La

Poola C. psittaci

The m—IF
whole Dblood, sept
more sensitive |
antibodies (2.
able to differe
o psittaci

the stage of disease.

amydial antibodies in
r ischarge. It is much
ify Specific IgG, IgM or IgA
€ CF, m—IF appears to be
ions by €. trachomatis and
serological diagnosis for
' has been widely used in

epidemiologic and G-Fm't&l" - of chlamydial infections
such as trachoma and oculogenital ir fegtion. In addition
it is also used ./ diagnosis in some

laboratories (ﬂj . m

¢ o

L
1.3 a1l i i : ]A'lﬂd;
. 1 t chlamydial antibodies by

Lewis et al in 1976 (118). It dejgets group—qpecific IgG or

A RARN TRNAIN o =
p—specific so e antigens | 24) but the methods

are usually less sensitive than the m~IF test especially in
measuring IgM antibody (2).




11.4 Radioimmunoassay (RIA) (37)

This test detects group—specific antibodies using C.
trachomatis serotype L= as antigen (37). Its high sensitivity is
comparable to that of the ELISA (47, 111), but the workers must
be- careful during the use of radioactive agent. Moreover the
radioisotope has limited shelflife and the reagent was expensive.

AU INENINEINg
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