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Chlamydiae that infect humans are divided into
three species,

- on the basis of antigenic composition,
intracellular inclusions,

sulfonamide susceptibility,

and disease production.
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Classificatior
reEe thatVnfect humans

l C., [7eICAIOMEILS This species produces compact intracytoplasmic
inclusions that contain glycogen; it is usually inhibited by sulfonamides.

It includes agents of human disorders such as trachoma, inclusion
conjunctivitis, nongonococcal urethritis,  salpingitis,  cervicitis,
pneumonitis of infants,and lymphogranuloma venereum (LGV).

C'J f/ﬁ/f f =/ C'fThis species produces diffuse intracytoplasmic
inclusions that lack glycogen; it is usually resistant to sulfonamides. It
includes agents of psittacosis in humans, and other animal diseases.

C, D) 21/rr)0r1]z) 5 This species produces intracytoplasmic
inclusions that lack glycogen; it is usually resistant to sulfonamides. It
causes respiratory tract infections in humans.
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Th e chlamydiae can be viewed as

that lack mechanisms for the production of metabolic
~ energy and

- cannot synthesize adenosine triphosphate ( ).
Thus, chlamydiae are

12/20/2019



‘Developmental Cycle

All chlamyd|ae have unlque biphasic developmental

cycle. The environmentally stable infectious particle is a
small cell called the

These are about 0.3 ym in diameter.

There appear to be multiple adhesins,
receptors, and mechanisms of entry.

Heparan sulfate—like proteoglycans on the surface of

are likely possibilities for mediating
at least the initial interaction between EBs and host cells.
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Other potential adhesins include the major outer membrane
protein (MOMP) , glycosylated MOMP, and other surface
proteins.

~ The mechanisms thought to mediate entry into the

host cell also varied. EBs are usually seen attached near
the base of microvilli, where they are subsequently
engulfed by the host cell

Lysosomal fusion is inhibited, creating a protected membrane-
bound environment around the chlamydiae. Shortly after entry
Into the host cell
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| the disulfide bonds of the EB membrane proteins are no
I longer cross-linked, and the EB is reorganized into a larger
structure called a reticulate body (RB) measuring about
0.5-1 Hm
the RB grows in size and divides repeatedly by binary fission.
Eventually, the entire vacuole becomes filled with EBs derived
from the
RBs to form a cytoplasmic inclusion . The newly formed EBs
may be liberated from the host cell to infect new cells. The
developmental cycle takes 24—48 hours.
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Life Cycle of Chlamydia

Infectious Elementary Body
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Pevelopmental Cycle of
Chliamydia

, aﬁ@ﬁ@

1. Susceptible cell 2. Ingestion 3. Reorganization into RB 4. Growth by binary
inside phagosome fission — 24 hrs.

Release of chlamydial EB

o @ §

5. Reorganized into EBs 6. Inclusion contains 7. Continued reorganization 8. Extrusion of mass of EBs
' EBs and RBs by reverse endocylosis
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SGlowthiand Metabolism

Chlamydiae require an intracellular habitat
because they are unable to synthesize ATP
and depend on the host cell for energy
requirements.

The replication of chlamydiae can be inhibited by
many antibacterial drugs. Cell wall inhibitors such
as

Inhibitors of protein synthesis
(tetracyclines,erythromycins) are effective
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T
What is chlamydia?

Chlamydia is a common STD that can
infect both men and women. It can cause
serious, permanent damage to a woman’s
reproductive system.

This can make it difficult or impossible
for her to get pregnant later on.

Chlamydia can also cause a potentially
fatal ectopic pregnancy (pregnancy that
occurs outside the womb).
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CE sef mucous membranes
vagina, cervix and
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Cialamydic

“NObligate ]r acellular becoid parasites
“lcontainfBNA a ])r \NA, and ribosomes
[ IACKSANIE, DIOSYT thetic pathways
" celllwallfbut peptidoglycan absent -
\ . f]qu';‘o bonds
non motile
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CrlamyaiaiChiaracteristics

Unique growth cycle because they
are deficient in independent
energy metabolism; therefore
they are obligate intracellular
parasiftes

Replication involves elementary
body (EB) and reticulate body
(RB)
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= Pelvic Inflammatory |

e

- yellowish vaginal discharge and pain during sex
- deep pelvic pain and backache

17 " Figure 15:
Right Ectopic Pregnancy (DP= Douglas Pouch)
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o 'g/’//ﬁf'ﬂ giariracnomatis
m o3t commonly sexually Transmirred
oactzrial vatnogen in U.S.
- Only HPV is a more commonly sexually
transmitted disease

- Adult males
= Non-gonococcal urethritis (NGU)
= Epididymitis and prostatitis
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INCHilamyala frachomatis
»'! # | d)

- Adult femaleé

a Urethritis, follicular cervicitis,
endometritis, proctitis, salpingitis, PID
and perihepatitis

- Major cause of sterility in U.S.

- May be transmitted to newborns
during delivery

12/20/2019



Ghlamyala frachomatis
(cont'd)
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Subgroup A"
trachoma, inclusic

= Subgroup B
— Respiratery tractinfections
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Trachoma
conjunctivitis
proctitis
urethritis
salpingitis

Lymphogranuloma venereum

C psittaci & C
pneumoniae

Upper respiratory infection

Bronchitis

Pneumonia




ehlamydial Morphologies
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C onjuncir:‘ S

JJJJJ

s lIiENSMITET L i)y NIEctio § secretions of the
JENILOUIgNAKY: rrds& ‘

- auteigectidation

Intfantiescenjunctivitis:

~ Acquired!in the birth canal -- 5-12 days

after birth: #

most common type of conjunctivitis

Antibiotic prophylaxis: erythromycin,

tetracycline.

\
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Bhlamydla. trachomatis
glinical’disease

“Hymphedicntiona Venereum 2 ;
" nengonocealllrethritis (NGU) 3
‘epididymiis,
salpingitis - N
mucopurulent ervicitis
pelvic inflammatory disease (PID)

Reiter's syndrome

neonatal chlamydia 1212012019
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Ehigiiyaiapsymptoms In Men
J Sym',)"wrr: JSJ:JH‘/ appear between 7 and
SRdays aftertinfiection, usually with mild
PUFAIREAVIAE Ar% atm’é a more frequent
~ needito Jﬂr ate, and a white discharge
from the penis. Occasionally, blood may

appear in the urine. The symptoms occur
most frequently in the morning.
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Norgonococcal ‘. sthritis (NGU) -

1\

“ISWElERFPAIIUINAC Jh"r knee in which needle
aspifeiBRNON: Synevial fluid was performed
(Yellow dIsco oration from the betadlne prep)

yperlink to original
ite

©1995 Comnell University Medical College


http://edcenter.med.cornell.edu/Pathophysiology_Cases/STDs/STD_04.html
http://edcenter.med.cornell.edu/Pathophysiology_Cases/STDs/STD_04.html
http://edcenter.med.cornell.edu/Pathophysiology_Cases/STDs/STD_04.html

ymphiograntloma venereum LGV

WOBNEPOrted cases yéar.

- plebe)zjife)r] per]&-}] 5@ 20 days.
SIONE Iiransient vesicles on penis or
Ina' thiat are often unnoticed and

N
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m
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S
- patients do not usually seek medical

»

advice.
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CrilzinpYell ,moniae

m [riiSe l) CLerum waJ first recognized in
1985 astaniespiratory pathogen, after
J:)JJcJEJOJ’ | fitom; a college student with
pharyngiuis.”

‘Pneumonia or bronchitis, gradual onset
of cough with! little or no fever. Less
common presentations are pharyngitis,
laryngitis, and sinusitis.
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1 50,000 adults
pne monia in the

~ UNKNOWIR:
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1) ransm‘\ jon

JI

SOljS rfr)erJor ruru lission by respiratory

r&J G@reups |

JJ‘—k diFfiSK but: most common in school-
age children. By age 20 years, 50% of
population have evidence of past infection.
Reinfection throughout life appears to be
common.
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be cured?

cured with the right
that you take all
r prescribes to cure your
taken properly

should be  tested again  about  three
months after you are treated, even if your sex
partner(s) was treated.
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ot treated?

2d chlamydia can spread to
S (tubes that carry fertilized
iterus). This can cause pelvic

ID often has no symptoms,
/ have abdominal and pelvic
e symptoms |n|t|aIIy, PID can

potentlally deadly

ectopic
gnhancy outside the uterus).

pregnancy(pr
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Immdn oﬂuore ont tests

MicreImmu JrJ,Jer* ent tests

~ PatientsiwIth eye | ecﬁ@ﬁs

— ChEEKItEArS U the presence of anti-
r"nLJm\/Ju C c\

D| immunofluorescence

of conjunctive cells with fluorescein -
conjugated monoclonal antibody is sensitive
and specific.

In neonatal conjunctivitis and early trachoma
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Summery

- Chlamydiae are small organisms that multiply in the cytoplasm
of their host cells using unique biphasic developmental cycles.

- The EB is the infectious particle that is environmentally Stable.

- The RB is the metabolically Active Form that Divides by binary

fission within a membrane-bound vacuole.

- There are three species of Chlamydia that cause disease in

humans: C trachomatis, C pneumoniae, and C psittaci.

- C trachomatis is responsible for sexually transmitted diseases

that include cervicitis, pelvic inflammatory disease, urethritis,

epididymitis, LGV, and proctitis, and when transmitted to infants

of infected pregnant women, infant inclusion conjunctivitis and

eosinophilic pneumonia.
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a Treatment of infections caused by
trachomatis requires doxycycline or
azithromycin.

m C pneumoniae causes a Vvariety of
upper and lower respiratory infections.
Pharyngitis is common, and atypical
pneumonia resembling that of M
pneumoniae is responsible for 5-15%
cases of community-acquired

pneumonia.



