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e hlamydia tracl1omatis, 
and obligate intracel­
lular microorganism, is 

che leading cause of tuba) oc­
clusion-related infercilily and 
ectopic pregnancy in industri­
alized councries. ln addition, 
since the majority of infections 
in both women and men are 
asymptomatic, infecced indi­
viduais ofcen do not seek medi­
cal treatmenc and continue to 
infect new partners. Curre11cly, 
there is an epidemie of asymp­
tomatic C. trachomatis genital 
tract infections. There is an 
urgent need co increase the 
availability of C. trachomatis 
testing for women as well as 
utilization of che most sensi­
tive and specific decection as­
says. 

ln an in vitro system, C. tra­
clwmatis does not visibly dam­
age the fallopian cubes 1• Cur­
rent opinion holds that che 
immune response to infection, 
and not the infection per se, is 
the cause of che tuba) damage. 
ln women, where fallopian cube 
blockage does not occur, a C. 
trachomatis upper genital trace 
infection can cause ectopic 
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pregnancy or early scage preg­
nancy loss. 

l n this article, che mecha­
nism leading to persistem e. 
trachomatis infection wil'I be 
ouclined, the subsequenc in­
duccion of induced immune­
mediaced fallopian tube dam­
age and pregnancy loss delin­
eated, and new developmencs 
in specimen collection and C. 
trachomatis deteccion in women 
will be discussed. 

DEVELOPMENT OF 
INAPPARENT, 
CUL TURE-NEGATIVE 
C. TRACHOMATIS 
FALLOPIAN TUBE 
INFECTION 

Severa( scudies of che sequela 
of C. trachomatis ocular or geni­
tal trace infections have dem­
onsrrated rhac chis organism can 
persist within cells for long pe­
riods of cime2•3, in a form chac 
will not replicate in culcureH . 
Re-creacion of proliferacion­
negacive chlamydial persistence 
has recently been accomplished 
in vitro. This allowed decermi­
nation of che probable mecha-



nism for persistence chat oc­
curs in vivo. Ic must be acknowl­
edged, however, that che mecha­
nism of in vivo chlamydial per­
sistence has not been defini­
tively established. 

Chlamydial persistence ln 
epichelial cells appears to oc­
cur by an immune-mediate_d 
mechanism. ln vi tro, the add1-
tion of pro-inflammatory 
cytokine products of activated 
T Jymphocytes and macroph­
ages, incerferon gamma (IFN­
y) and tumor necrosis factor 
alpha (TNF-a), disrupts _che 
Chlamydia life cycle. Rephca­
tion of the chlamydial rericu­
lace bodies is arresced and large 
aberram reticu!ate body-like 
forms accumu!ate within che 
cel! 7.s. Although the aberrant 
forms cannot replicare they re­
main viable, however, and 
when the cytokines are re­
moved normal reticulate body 
proliferacion recomme_nces 
with cheir subsequent d1ffer­
entiation into infectious el­
ementary bodies and cell lysis. 

Applying che above resulrs 
to the analogous in vivo situa­
tion, the following scenario has 
been envisioned9•10• C. trachoma­
tis is sexually transmitted to a 
woman and asymptomatically 
infects che endocervix. In che 
absence of treatment, the or­
ganism gradually ascends_ up 
the genital trace and colonizes 
che fallopian cube epithelium. 
Chlamydial replication and re­
lease of elementary bodies into 
the lumen activates che 
woman's immune syscem and 
IFN-y, TNF-a and other pro­
inflammatory mediators are re­
leased. This results in clear­
ance of the extraceJlular infec­
tion. However, the cytokines 
also induce arrest of the organ­
isms and their persistence in a 
viable form. Once the extra-

Chlamyclia 
trachomatis, 
and obligate 
intracellular 

microorganism. 

cellular organisms are elimi­
nated, immune system activa­
tion abates and IFN-y and TNF-a 
are no longer released. ln che 
absence of chese mediacors, the 
aberram reticulace bodies con­
vert to rheir cypical morphol­
ogy and resume replication. 
The conversior. of reciculace 
bodies to elementary bodies 
and subsequent lysis of the cell 
leads co the infeccion of neigh­
boring epichelial cells. By che 
development of persiscence C. 
trachomatis is able to evade im­
mune destruction. Wich each 
succeeding cycle of active rep­
licacion and persistence, more 
and more epithelial cells are 
damaged. ln addition, the pro­
inflammatory cytokines also 
induce release ofcycocoxic mol­
ecules that furcher damage the 
integri ty of the cubai epi the­
li um. Even cually tissue desrruc­
tion and the resulcing scar for­
mation becomes sufficient to 
interfere with the patency of 
che fallopian cubes. This re­
sults in increased susceptibil­
i cy to ectopic pregnancy as well 
as co tuba! factor infertility. 

INVOLVEMENT OF 
IMMUNITY TO THE 
60KD HEAT SHOCK 
PROTEIN (HSP60) IN 
C. TRACHOMATIS 
PATHOGENESIS 

One of che proceins of C. 
trachomatis, hsp60, has been im­
plicated in imm•Jne pathogen­
esis. The properties of this pro­
tein are summarized in Table. 
Hsp61J is present in every 
known organism and is one of 
the most highly conserved pro-

Tabela 

Characterizat:ion of the 
e. Trachomatis hsp60 

1. The second most abundant protein in 
lysates of C. trac/10111atis-infec1ed cells 

2. Associaced with che surface of both 
reciculace bodies and elementary 
bodies 

3. The major protein synrhesized by 
1 FN-y creaced infecced cells 

4. lnducer of a delayed hypersensirivity 
response in animais previ~usly 
infecred with C. tracl1omat1s 

5. A member of the 60kD hea1 shock 
procein family 

6. Almost 50% amino acid sequence 
homology with the human hsp60 

ceins. Under condi tions where 
chlamydial growth is arresced 
by IFN-y and unculturable per­
sistem forms of che organism 
predominace hsp60 synthe~is 
continues ata high levei while 
lictle or no produccion of the 
other chlamydial antigens takes 
place11

• The chlarnydial hsp60 
has been shown to induce a 
delayed hypersensitivicy re­
sponse in guinea pigs12 and 
monkeys 13 chac were previously 
sensicized to chisorganism. ln 
addition, chere is evidencc from 
a number.of differenc laboraco­
ries char' immunicy to the 
chlamydial hsp60 is associated 
wich salpingicis 14, eccopic preg­
nancy15 and cubai occlusion 16 in 
women. ln face, che presence 
of circulacing antibodies to rhc 
chlamydial hsp60 has been 
shown to be a risk faccor for 
s ubsequenc developmenc of fal­
lopian cube inflammarion 17-

Thus, under conditions of 
chlamydial persisrence, hsp60 
is preferentially released an_d 
an immune response to th1 s 
protein is generated. C. tra­
cliomatis-induced cervicicis or 
an inicial episode of acute sal­
pingicis do not usually induce 
immunity to hsp60H. A pro­
longed exposure of che immune 
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system to hsp60 is apparently 
required for development of 
immunity to chis highly con­
served protein. 

The human and C. trachoma­
tis hsp60 have almost a 50% 
amino acid sequence homol­
ogy 18• Thus, another conse­
quence of a persistem chlamy­
dial infection is the possibilicy 
of developmenc of autoimmu­
nity to regions of the chlamy­
dial hsp60 chat are conserved 
in the human hsp60. The pres­
ence of cell-mediated 19 and hu­
moral2º·21 autoimmunity to con­
served regions of hsp60 in in­
dividuais sensitized ro C. tra­
chomatis has been demonstraced 
using synthetic peptides. 

The human hsp60 is ex­
pressed during the early stages 
of pregnancy by both che em­
bryo 22•

23 and maternal de­
cidua24. Thus, in women previ­
ously sensitized to conserved 
regions of the chlamydial hsp60 
expression of the h uman hsp60, 
during pregnancy, could result 
in reactivation of hsp60-sensi­
tized lymphocytes. The resulc­
ing pro-inflammatory immune 
response may interfere wi th 
pregnancy-induced regulacory 
mechanisms and lead to im­
mune rejeccion of the embryo. 
ln fact, women wich cervical 
IgA antibodies to the chlamy­
dial hsp6025 or to a conserved 
hsp60 epitope21 have a poorer 
outcome following in viera fer­
tilization and embryo transfer 
than do women lacking these 
antibodies. 

INTROIT AL TESTING 
FOR C. TRACHOMA TIS 

According to the Centers for 
Oisease Control, reporced C. 
trachomatis infections in women 
have increased 145% in the 
United States and 253% in New 

ln an in vitro system, 
C. trachomatis 
does not visibly 

dam.age t~ef allopian/ 
tuoes. ~-----"" 

York State between 1991 and 
1995. This apparent increase 
is mainly due to an apprecia­
tion that 70% of chlarnydial 
infeccions, in women, are as­
ymptomatic and so screening 
programs of asymptomatic 
women have been markedly 
expanded. ln addition, im­
proved Chlamydia detection as­
says, notably gene amplifica­
tion techniques, have also be­
come available. lt has become 
apparem, that the more one 
looks for C. trachomatis infec­
tions in women, and che more 
sensitive che decection assay, 
che more C. trachomatis one will 
find. It is naive and harmful to 
women's fertility to underesti­
mate, based on assays that are 
less chan state of the are, che 
need for C. trachomatis screen­
ing in a given population. 

ln addition to infertility and 
early stage pregnancy loss C. 
trachomatis is a major cause of 
pelvic inflammatory disease 
(PIO), preterm birth, ectopic 
pregnancy, chronic pelvic paio 
and perinatal infections26• C. 
trachomatis infections also fa­
cilitate HIV transrnission. Al­
though difficult to accurately 
document, it has been esti­
mated that 20-40% of women 
with a C. trachomatis lower geni­
tal trace infection that is not 
prompcly and adequately 
treated will develop PIO. 
Among the PID patients 20% 
will become infertile and 9% 
will suffer an ectopic preg­
nancy27. Teenagers and young 
adules are ac highesc risk for 
contracting a C. trachomatis in­
fection. They are most likely to 

have multiple sexual partners, 
engage in incercourse without 
the use of a condom and have a 
higher physiological and im­
mune susceptibilicy to chis or­
ganism. lncreased access to 
screening for chis organism, 
coupled wich sensitive meth­
ods of detection, provides the 
easiesc and most cost effective 
means of reducing the inci­
dence of these sequela. Barri­
ers to effective screening of 
some female populations, es­
pecially high risk adolescents, 
are the Jack of ready access to a 
health care facilicy, embarrass­
menr associated wich sexual 
activicy and che need for a 
speculum-based examinacion 
to obtain an endocervical 
sample for analysis. 

Recenc scudies by several 
different invescigacors have 
demonstrated chat combined 
with gene amplificacion tech­
nologies such as che poly­
merase chain reaccion or li­
gase chain reaction, C. tra­
chomatis28·29, Trichomonas vagi­
nali s28·3º and Neisseria 
gonorrhoeae3 1 could be detected 
in specimens obcained from 
the entrance to che vagina (in­
troitus). The sensicivicy and 
specificity of these findings 
were comparable to those ob­
cained using endocervical 
swabs. This scrongly suggests 
chat women should be ab le to 
obtain cheir own specimens 
for STO testing in privacy, 
without the need for a clinic or 
crained personnel. Further­
more, since viable organisms 
are not required for derection, 
the samples should be srable 
at ambient cemperacure for 
several days. This would al­
low specimens to be colJected 
and transported to a central 
location, or even senr by mail, 
for subsequent analysis . ln-
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croi cal specimen colleccion is 
preferable to u rine sampling 
based on the ease of handling 
and improved stabilicy. Anony­
mous cesting would also be 
available by rhe woman send­
ing in a sample wich a code 
number instead of her name. 
Ali of these s teps s h ould 
greacly increase che numbers 
of wornen for whom STD test­
ing in general, and C. trachoma-

REFERENCES 

J. Cooper, M.D., Rapp,J., Jeffery-Wise­
man, C., Barnes, R.C. and Stephens, 
D.S. Chlamydia crac/1omatis ínfeccion 
of human fallopian cube organ cul­
rnres. J. Gen. Microbiol. 136: 1109-
1115, 1990. 

2. McCormack, W.M., Alpert, S., Mc­
Comb, D.E., Nichols, R.L., Semine, 
D.Z. and Zinner, S.H. Fifteen-mon­
rh folJow-up scudy of women infec­
ted wirh Chlamydia 1racl1oma1is. New 
Eng.J. Med. 300: 123-125, 1979. 

3. Ruijs, G.J., Kauer, F.M.,Jager,S.,Schro­
der, F.P., Schirm, J. and Kremer, J. 
Epidemiological aspcccsofchlamydi­
al infeclionsand cubal abnormalíries 
in inferlile couples. Eur. J. Obstel. 
Gynecol. Reprod. Biol.36:107-116, 
1990. 

4. Holland, S.M., Hudson,A.P., Bobo, L., 
Whinum-Hudson, J.A., Viscidi, 
R.P., Quinn, T.C. and Taylor, H.R. 
Demonscration of chlamydial RNA 
and DNA during a culcure-negative 
srace.Infect. Lmmun. 60:2040-2047, 
1992. 

5. Campbell, L.A., Panon, D.L., Moore, 
D.E., Cappuccio, A.L., Mueller, B.A. 
and Wang, S.P. Derecrion of Clila­
ln)ÚÍa tradwmatis deoxyribonudeic acid 
ín women wirh cubai inferrilíty. Ferril. 
Steril. 59:45-50, 1993. 

6. Patton, D.L, Askienazy-Elbhar, M., Hen­
ry-Suchet,J ., Campbell, LA., Cappuc­
cio, A., Tannous, W., Wang,S.P. and 
Kuo, CC. Detection of Chlamydia tra­
chomatis in fallopian lllbe cissue in 
women wich posrinfectious tubal in­
fercilicy. Am. J. Obsrec. Gynecol., 
171:95-101, 1994. 

7. Beacty, W.L., Byrne, G.I. and Morri­
son, R.P. Morphologic and ancige­
nic characterizat ion ofinterferon y-

Chlamydialpersistence 
in epitheliai cells 

appears to occur by an 
immun,e-mediated 

mechanism. / 

tis testing in particular, would 
be ava ilable and acceptable. 
Dececcion and s ubsequent ef­
fective treatment of recenrly 
acquired chlamydial infecrions 
should greatly decrease the in-

medi ateei persistem Chlamydia tracho­
matis infection in vitro. Proc. NacJ. 
Acad. Sei USA 90:3998-4002, J 993. 

8. Shemer-Avni, Y., Wallach, DandSarov, 
l. lnhibicion of Chlamydia trachomatis 
growth byrecombinanttumornecro­
sis factor. lnfecr. Immun. 56:2503-
2506, 1988. 

9. Beaccy, W.L., Byme, G.I. and Morri­
son, R.P. Repi-ared and persistent 
infeccion wilh Chlamydia and rhe 
development of chronic inflamma­
cion and disease. Trend Microbiol. 
2:94-98, 1994. 

10. Wickin, S.S. lmmune pathogenesis 
of asymptomaric Chlamydia tracho­
maris infections in the female geni­
tal tracl. lnfect. Dis. Obster. Gyne­
col., 3: 169-174, 1995. 

11. Beacry, W.L., Morrison, R.P. and 
Byrne, G.I. lmmunoelecrronmicros­
copic quanciracion of different le­
veis of chlamydial proreins in a cell 
culrure model of persistem Chla­
mydia trachomaris infecrion. lnfect. 
Immun., 62:4059-4062, 1994. 

12. Morrison, R.P., Lyng, K. and Caldwe-
11, H.D. Chlamydial disease patho­
genesis. Ocular hypersensitivicyeli­
ciced by a genusspecific 57-kD pro­
cein.J. Exp. Med. 169:663-675, 1989. 

13. Pacton, D.L., Sweeney, Y .T. and Kuo, 
C.C. Demonscrationofdelaycd hype.r­
sensitiviry in Chlamydia trachomatis 
salpingilis in monkeys: a pathogenic 
mechanismofcubaldamage.J. Jnfecr. 
Ois. 169:680-683, J 994. 

14. Wickin, S.S .. Jeremias, J., Torh, M. 
and Ledger, W.J. Cell-mediated im­
mune response to rhc recombinant 
57-kDa heat shock protein of Chla­
mydia trachomatis in women wich 
salpingicis.J. lnfect. Dis. 167: 1379-
1383,1993. 

15. Brunham, R.C., Peeling, R., Macle­
an, 1., Kosseim, M.L. and Paraske-

cidence of lace sequela of this 
infeccion, reduce che need for 
expensive hospitalizacions as 
well as curb the spread of as­
ymptomatic C. traclwmatis in­
feccions. 

Cornspondc:nce 
Stevcn Wilkín. Oep.utm,n1 ofObsmrie> .tnd C.)·r.<(<>logy. 
Comdl UniYttii,y Medial Coll~. S l SE.ui 71 se 
Srt=,N<wYorl<.NY 10021. USA 
Phooe(2l2) 7-16-3165-Fax:(212) 7-16-8799 
E•mall:swilk.in@m:>il med.corncll «lu 

vas, M. Chlamydia crachomaris-associ­
aced ecropic pregnancy: scrologic and 
hisrologic correlates. J. 1 nfecl. Ois. 
165: 1076-1081, 1992. 

16. Toye, B .• Laffferriere, C., Clarnan, P .• 
Jessamine. P. and Peeling. R. Asso­
ciarion between antibody co chcchla­
mydial heat shock protein and tuba! 
infertilicy. J. lnfecl. Dis. 168: 1236-
1240. 1993. 

17. Peeling, R.W., Kimani,J., Plummer,F., 
Madean,1.,Cheang,M.,Bwayo,J.and 
Brunham, R.C.Anribodytochlamydial 
hsp60 predicts an i ncreased risk for 
chlamydial pelvic inílammacorydise­
ase. J. lnfecr. Ois. 175: 1153-1158, 
1997. 

18. Morrison, R.P., Manning, D.S. and 
Caldwell, H.D. lmmunologyofC/rla­
mydia trac/1oma1is infeccions. lmmu­
noprotectiveand immu nopat hogene­
tic respons'es. ln: Quinn, T .C. (ed) : 
SexuallyTransmined Diseases. New 
York: Raven Press, pp57-84, J 992. 

19. Wickin, S.~ .. Jeremias.J., Toth, M. and 
Ledger, W.J. Proliferacive response co 
conserved epitopes of the Chlamydia 
1rachomacis and human 60-kilodalcon 
hear shock proreins by lymphocytes 
from women wich salpingiris. Am.J. 
Obscet. Gynecol. 171 :455-460, 1994. 

20. Yi Y., Zhong, G. and Brunham, R.C. 
Continuous B cell epicopes inC/ila­
mydia tracliomatis hear shock protcin 
60. lnfect. lmmun. 61:1117-1120, 
1993. 

21. Wickin, S.S .• Jeremias, J., Neuer, A .. 
David,]., Kligrnan, 1., Toth, M., Wi­
llner, E. and Wirkin, K. Jrnmune 
recognition of che 60kD heat shock 
protein: implications for subsequem 
fenility. lnfccl. Ois. Obstec. Gyne­
col. 4: 152-J 58, 1996. 

22. Bensuade, O. and Morange, M. Spon­
caneoushigh expression ofhear shock 
proteins in mouscembryonal cellsand 

J Bras Doenças Sex Transrn 38 9 (5): 35 - 39. 1997 



cctodem1 from day8 mo use embiyos. 
EMBO J 2: 173-177, 1983. 

23.Heyboume, K., Fu, Y .X.,Nclson,A., Farr, 
A.,O'Brien,R.andBom, W.Recogni­
rion of Lrophoblasts by y6 T cells. J. 
ímmunol. 153:2918-2926, 1994. 

24.Mincheva-Nilsson,L,Baronov,V.,Yewig. 
M.M., Hammarstrom, S. and Harn­
marscrom,M.Llmmunomorphologic 
studiesofhumandecidua-associated 
lymphoidcells in normal c.u-lypregnan­
cy. J. lmmunol. 152:2020-2032, 1994. 

25. Witkin, S.S., Sulran, K.M., Neal, G.S., 
Jeremias, J., Grifo, J.A. and Ro­
senwaks, Z. Unsuspecred Chlamydia 
rrac/1oma1is infection and in virro feni­
lizarion ouccome. Am.J. Obster. Gy­
necol. 171: 1208-1214, 1994. 

26. McGregor,J.A. Chlamydial infeccion in 

0800 612437 
Pergunte 

A·ds 

women. Obscet. Gynecol. Clin. N 
America16:565-592, 1989. 

27. Wesrrom, L.,Joesoef, R., Reynolds, G. 
Pelvic inflarnmacorydisease and ferri­
li ry: acohorc scudyofl ,844 women 
with laparoscopicallyverified disease 
and 65 7 com rol women wi t h normal 
laparoscopy.Sex.Transm.Dis.19:185-
192, 1992. 

28. Witkin, S.S., lnglis, S.R. and Polanc­
czky, M. Decection of Chlamydia 
trachomatis and Tricl1omonas vagina­
/is by polymerase chain reaction in 
incroical specimens from prcgnanc 
women. Arn.. J. Obsrec. Gynecol. 
175:165-167, 1996. 

29. Wiesenfeld, H.C., Rideout, A., Macio, 
T., DiBiasi, F. and Sweec, R.L. The 
vaginal inrroitus: anovelsiceforChla-

CooRDBNAÇÃo NACIONAL DB DST/ AIDS 
Secreraria de Assisrência à Saúde 

Minisrério da Saúde 

mydia crac/10111aris lcsting in women. 
Am. J. Obstct. Gynecol. 174: 1542-
1546, 1996. 

30. Heine, R.P., Wiesenfeld, H.C., Swe­
et, R.L. and Witkin, S.S. Polymerase 
chain reaction analysis of distal va­
ginal spccimcns: a less invasive sLra­
cegy for detec1ion of 1"richomonas 
vagina/is. Clin. Infect. Dis. 24:985-
987, 1997. 

31. Hook, E. W., Ching, S.F., Stephens, 
J., Hardy, K.F., Smith, K.R. and 
Lee, H.H. Diagnosis of Neisseria 
gonorrhoeae in women by using rhe 
ligase chain reaction on patient­
obcained vaginal swabs. J. Clin. 
Microbiol. 35:2129-2132, 1997. 

VISITE . 
Esplanada dos Minisrérios - Bloco G - Sobreloja 

70058-900 - Brasília - DF NossA HoME PAGE 
HoMEPAGE 

h rrp://www.aids.ms.gov. br 

C O RREIO ELETKÔNICO 

dstaids@aids.ms.gov. br 

T ELEFONES 

(061) 315-2146, (061) 315-2441 
(061) 3 l 5-2284, (Q6 1) 315-2544 
(061) 315-26 13, (061) 315-2754 
(061) 315-28 10, (061) 3'15-2520 
(061) 315-2140, (061) 315-2250 
(061) 3 15-2135, (061) 315-2484 

FAX 

(061) 315-2519, (061) 315-2849, 
(061) 315-2544 

http://www.uff.br/dst/ 

VISIT 

Oua HoME PAGE 

39 9 (5): 35 - 39. 1997 


	1_033
	1_034
	1_035
	1_036
	1_037
	1_038



