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ABSTRACT

The prevalence of female genitourinary chlamydial infec

tion in Montana is unknown. The purpose of this study was to 

determine the prevalence by a serological survey. Random 

serum samples from women, age 15 to 4-5, were tested for anti- 

chlamydial antibody using the complement fixation test. The 

results showed 24 out of 100 women with detectable antibody 

titers and six out of 100 women with high titers. This study 

shows that the chlamydial agent is prevalent and could be 

responsible for some cases of female genitourinary infection 

in Montana

iv



LITERATURE REVIEW

A. INTRODUCTION
The chlamydiae are obligatory intracellular parasites. 

They were once considered to he large viruses sensitive to 

the action of some antimicrobials or antibiotics. Now the 

chlamydiae are recognized as being bacteria-like and de

finitely not viruses. The chlamydiae have a restricted 

metabolic capability and multiply within the host cell by 

binary fission. They are susceptible to antibiotics. The 

only characteristic they share with the viruses is the obli

gatory intracellular nature of their parasitism. Chlamydiae 

are incapable of synthesizing ATP and may be considered 

energy parasites (l). In addition to being the sole source 

of ATP required for the chlamydial metabolic reactions, the 

host cell supplies metabolites. When chlamydiae infect the 

host cell, they divert its synthetic capabilities to their 

own metabolic requirements. The infected cell ceases to 

multiply, and though its metabolic capabilities remain 

equal to the normal metabolic capabilities of an uninfected 

multiplying cell, they are directed toward production of 

more chlamydiae rather'than of more cells.

The length of the complex developmental cycle is ap

proximately hours but can vary with infecting strains, 

cell type, and temperature. After attachment of the infect

ious elementary body to the surface of the susceptible cell, 

the particle enters the cell in a phagocytic vesicle. The
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elementary body remains intact and undergoes some sort of 

reorganization, so that within approximately six to eight 

hours, it has changed from an elementary to an initial body. 

The initial bodies are metabolically very active whereas the 

elementary bodies are not. They synthesize new material and 

divide by binary fission until 18 to 24 hours after infect

ion, when they stop multiplying and undergo another reorgan

ization during which they condense from an initial body of 

approximately 800 nm to a elementary body of approximately 

350 rjn- in size.
The chlamydiae share with many obligatory intracellular 

parasites the ability to resist or escape the normal defense 

mechanisms of the cell. They enter the cell through a phag

ocytic process and are present within a phagosome throughout 

their development cycle. However, this phagosome does not 

fuse with lysosomes until very late in the developmental 

cycle. The prevention of lysosomal fusion is directed by 

chlamydial antigens and is dependent upon live chlamydiae.

The DNA of chlamydial strains has a guanine plus cyto

sine ratio of approximately 45 mole per cent for C. tracho

matis and 4l mole per cent for C. psittaci, although there .is 

some evidence to show that the range between these two 

extremes is actually a spectrum (2,3)• There appears to be 

relatively little DNA homology between C. psittaci and 

C. trachomatis. The chlamydiae have a very small genome 

as compared to most bacterial species, but it is much larger 

than virus DNA.
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B. HISTORY

Investigation of chlamydiae, a large diverse group 

of microorganisms containing a number of pathogens that 

are important in both human and animal diseases, was initi

ated in the first decade of this century by Halberstaedter 

and Prowazek, who found characteristic intracytoplasmic 

inclusions in the conjunctival scrapings from patients with 

trachoma (^). The first investigative period was character

ized by cytologic studies and clinical evaluations of pat

ients with eye disease, with little interest in the genito

urinary tract reservoir of the infection. There was then a 

lull in interest of 15 to 20 years. The second research 

surge was prompted by the psittacosis pandemic of 1929-30 

and resulted in the introduction of cultural methods for the 

study of chlamydiae. The causative agent of psittacosis was 

isolated from affected humans and birds. At approximately 

the same time, the causative agent of lymphogranuloma vener

eum (LGV) was also isolated. There was then another rela

tive decrease of scientific interest in chlamydiae. The 

third peaking of interest occurred in the 1950's» when orni

thosis in turkeys and other poultry was recognized. This 

development was paralleled by increasing awareness of wide

spread chlamydial infections in mammals. The fourth surge, 

separated from the third because it occurred in a completely 

different field, was ushered in by the isolation of trachoma 

agents in 1957 "by T'ang and his associates (5) • It was 

characterized by extensive efforts to develop practical
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methods of controlling trachoma through chemotherapy or pre

venting it with vaccines. At the end of this period of re

search, trachoma remained the leading preventable cause of 

blindness worldwide. A technical achievement introduced the 

current wave of interest in chlamydiae. In 19^5» Gordon and 

Quan discribed a tissue-culture procedure for isolation of 
the agents causing trachoma and inclusion conjunctivitis (6). 

This technique supplanted the tedious yolk-sac procedure, 

which had been so time-consuming that is was very difficult 

to use for large-scale surveys.

C. TAXONOMY

Due to their unique developmental cycle that differen

tiates them from all other microorganisms, the chlamydiae 

have been placed in their own order, the chlamydiales. There 

is one genus, Chlamydia, and two species—C. psittaci and C. 

trachomatis. All members of the genus share a common anti

gen. The species can be differentiated on the basis of 

inclusion type. C. trachomatis inclusions stain with iodine, 

and C. psittaci inclusions do not. In addition, C. tracho

matis is sensitive to sulfonamides, and C. psittaci is

resistant.

These organisms have been known by a variety of other 

names in the past; bedsonia and miyagawanella were the two 

most commonly used ones. "TRIC agent," an acronym previously 

used for the trachoma-inclusion conjunctivitis agents, has 

fallen into disuse because the term is easily confused with 

another genitourinary tract pathogen, Trichomonas. There
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are a number of serotypes of C. psittaci associated with 

psittacosis. In C. trachomatis there are three serotypes of 

LGV agent (L-l, L-2, and L-3) and 12 serotypes of the trach

oma-inclusion-conjunctivitis agents (A, B, Ba, C, D, E, F,

G, I, J, and K). Table 1 lists the human diseases caused 

by chlamydia.

Table 1. Human Diseases Caused by Chlamydia (1).

SPECIES SEROTYPE DISEASE

C. psittaci

C. trachomatis

Many unidentified 
serotypes

L-l,L-2,L-3

Psittacosis

Lymphogranuloma venereum

C. trachomatis A,B,Ba,C Hyperendemic blinding 
trachoma

C. trachomatis D,E,F,G,H,I,J,K Inclusion conjunctivitis 
(adult & newborn), non
gonococcal urethritis, 
cervicitis, salpingitis, 
proctitis, epididymitis 
& pneumonia of newborns

D. C. psittaci INFECTIONS

Human psittacosis, an infection with C. psittaci, is 

contracted through exposure to discharges of infected avian 

species. Similar infections in poultry and other nonpsit- 

tacine birds is called ornithosis. The human infection pro

duces either a respiratory or a systemic disease. Although 

many cases are traced to exposure to exotic avain species, 

psittacosis is also recognized as a serious occupational
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hazard to people in the poultry business, particularly those 

in processing plants. The reservoir for these infections, in 

the United States is usually the turkey, and in Eastern 

Europe, the duck persists as the main source of infection.

E. C. trachomatis INFECTIONS

Trachoma is a chronic conjunctivitis caused by C. 

trachomatis. It is still considered one of the leading 

causes of preventable blindness in the world. In endemic 

areas, trachoma is almost invariably associated with infec

tion by C. trachomatis serotypes A, B, Ba, or C. In blinding 

trachoma, superimposed bacterial infection play a major 

part in the pathogenesis of the disease. It has been found 

that trachoma is essentially a disease of families. Most 

active disease is seen in relatively young children and 

usually results from direct person-to-person transmission 

amoung children. The natural course of uncomplicated tra

choma appears to be relatively self-limiting in terms of 

active disease or inflammation due to infection. Unfor

tunately, in endemic areas, reinfection is common, and second 

ary bacterial infections interfere with the tendency to heal 

and prolong the inflammatory disease for years. The active 

disease eventually disappears (usually by 10 to 15 years of 

age), but may leave a residuum of permanent lesions that can 

lead to blindmess. Conjunctival scars may shrink and cause 

the eyelid to turn inward so that lashes constantly abrade 

the cornea (entropion and trichiasis). This constant trauma 
may result in corneal ulceration and subsequent opacity.
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The blinding sequelae are usually found to produce visual 

loss 15 to 20 or more years after active infection ceases.

Adult inclusion conjunctivitis is a sporadic disease 

seen in industrialized societies and is usually, but not 

exclusively, of genitourinary tract origin. It is clear that 

the signs of trachoma may develop in the conjunctivae of 

those persons infected with what have been called the genital 

chlamydiae (Types D through K). However, it is unrealistic 

to make assumptions about the organisms on the basis of these 

case findings. Trachoma is an endemic eye disease with a 

specific epidemiologic pattern. In trachoma-endemic areas, 

usually nonindustrial emerging nations, both the reservoir 

of agent and active disease occur In children, almost always 

under the age of 10, and usually under the age of five. 

Trachoma is a complex disease resulting from the interaction 

of chlamydiae and bacterial ocular pathogens. Until specific 

outbreaks of trachoma are observed in children with serotypes 

D through K, it seems reasonable to respect the epidemio

logic patterns associated with the naturally occurring 

diseases and not attempt to fuse them.

Lymphogranuloma venereum is a venereal disease caused by 

C. trachomatis. The agents causing the disease differ bio

logically form the other members of the same species. They 

are capable of unlimited serial growth in cell culture, are 
more invasive in the host and cause systemic disease instead 
of being restricted to mucous membrane surfaces. There are 
three serotypes (L-l, L-2, L-3), which may be differentiated
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from, but cross-react with, the trachoma-incfusion-conjunc

tivitis serotypes. The characteristic clinical picture of 

LGV involves inguinal lymphadenopathy, usually seen in the 

male. With persistent infection, late destructive lesions, 

often involving the lower gastrointestinal tract, and fistula 

or anogenital disease may develop. The epidemiologic pattern 

in men and in women is different. Men usually go to vener- 

al disease clinics because of buboes and are often systemi- 

cally ill, having fever and chills and appearing to be toxic. 

Women usually appear in medical clinics that cater to patients 

with gastrointestinal problems and are often seen for rectal

strictures.
Inclusion conjunctivitis of the newborn, also known 

as inclusion blennorrhea, is a chlamydial infection acquired 

by the neonate during passage through the birth canal. The 
incubation period is usually five to lA days. Earlier onset 

is usually preceded by premature rupture of the membranes.

In some cases, conjunctivitis observed since the first day 

of life is later diagnosed as inclusion conjunctivitis. It 

is likely that most of these cases reflect an earlier con

junctivitis, such as chemical conjunctivitis, preceding the 

development of inclusion conjunctivitis of the newborn. The 

course of this acute mucopurulent conjunctivitis is generally 

considered benign, and the disease tends to resolve spontan
eously several weeks to several months after onset. In 

severe cases, pseudomembranes may be formed in the conjunc

tiva, and scarring may result. Corneal micropannus may
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develop. Persistent infection is known, and some cases

have remained clinically active for years, resulting in a 

trachoma-like picture of the conjunctiva. Early treatment 

seems to prevent development of scars and corneal vascular

ization. It has been suggest that some cases of persis

tent conjunctival infection in neonates may be the focus for 

transmission to other children. Chlamydial infection in the 

newborn is of greater concern in the light of the recent 

observation that C. trachomatis could be recovered from 

nasopharyngeal and tracheobronchial aspirates collected from 
infants with a distinctive pneumonia syndrome (15)- This pneu

monia was characterized by an afebrile course, chronic dif

fuse lung involvement, tachypnea and elevated serum IgG and 

IgM levels. A distinctive cough was observed in many of the 

infants, and some had a slight eosinophilia.

C. trachomatis of the genitourinary tract represents the 

major focus of recent interest in the chlamydiae. Most of 

the pioneering studies on chlamydial genitourinary tract 

infections were on patients with eye disease and traced their 

infection chains. In one study it was reported that the re

covery of chlamydiae from men with nongonococcal urethritis 

could not be traced to contact with patients with eye disease 
(7). Although nongonococcal urethritis is neither life- 

threatening nor debilitating, it cannot be dismissed as a 

trivial problem. Systemic complications are recognized. The 

condition may result in considerable anxiety to the patient.
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The implications of the double infection with chlamydiae 

in gonorrhea are clear. Chlamydiae are responsible for ap

proximately 70 per cent of postgcnococcal urethritis. In 

a study of men with double infections of chlamydiae and 

gonococci, after treatment with penicillin, postgonococcal 
urethritis was found to develop in 11 of l4 patients (8). 

Their chlamydial infection persisted and was accompanied by 

urethritis in the absence of demonstrable infection with 

gonococci. It is likely that many of the men with double 

infections have contracted both infections at the same sexual 

exposure. These two organisms have different incubation 

periods, which would explain the "double disease" effect.

F. LABORATORY DIAGNOSIS

The most available diagnostic test at present is the 

LGV complement fixation test (LGV OFT), which makes use of a 

commercially prepared lipopolysaccharide antigen and is 

group specific for antibodies to all chlamydial infections. 

Consequently, it cross reacts with all psittacosis and TRIC 

infections, including immunotypes of C. trachomatis that 

cause nongonococcal urethritis.

More recently a microimmunofluorescence test has been 

developed which is serotype specific for chlamydial agents 

and is more sensitive as well as more specific than the CF 

test. Isolation of the causative agent in tissue culture 

form infected lymph node aspirate is the only absolute proof 

of the diagnosis.
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G. TREATMENT AND PREVENTION

The bureau of Venereal Disease Control of the New York 

City Health Department recommends a course of 500 mg of oral 

tetracycline q.i.d. (2 grams daily) for 3 weeks in primary 

and secondary LGV (9). Sulfisoxazole, 4 grams initially fol 

lowed by 1 gram 4 times daily for three weeks, or sulfame

thoxazole, 2 grams initially followed by 1 gram twice daily 

for three weeks are acceptable. Fluctuant buboes should be 

aspirated, not surgically removed, as this procedure may 

aggravate lymphedema or elephantiasis. Surgery may have to 

be undertaken for correction of polypoid masses and rectal 

strictures unresponsive to dilatation.

The early diagnosis and treatment of LGV is most impor

tant if the serious late sequelae are to be prevented.

Sexual contacts of LGV patients should be CF tested and 

epidemiologically treated if their CF titer is 1:64 or above 

or if clinical signs of LGV are present. Finally, all pat

ients with LGV should be tested for syphilis and gonorrhea, 

as these diseases often coexist.

H. ANIMAL MODELS FOR HUMAN CHLAMYDIAL INFECTIONS

The only susceptible hosts in which diseases similar to 

human diseases can be produced are nonhuman primates. Chla

mydial infection has been established in the cervix and the 

urethra, and there is evidence that newborn monkeys are sen

sitized to chlamydiae after the pregnant animal's cervix has 

been infected (10,11,12). Experimental ocular chlamydial 

infection of nonhuman primates dates from 190?, and many
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species have been found susceptible. In most species a self 

limiting follicular conjunctivitis develops. Another very 

useful model for C. trachomatis oculogenital infection may 

be the naturally occurring C_. psittaci infection, guinea- 

pig inclusion conjunctivitis. Newborn guinea pigs have an 

acute, self-limited conjunctivitis, presumably from exposure 

at birth. Chlamydial infection has been established in both 

male and female genital tracts, with resultant transmission 

to their offspring (13). Rectal mucosa will also support 

chlamydial infection.

I. STATEMENT OF THESIS

The prevalence of female genitourinary chlamydial 

infection in Montana is unknown. The purpose of this study 

was to determine the occurence of such infections as a means 

of assessing the importance of the chlamydial CF test in the 

serodiagnosis of female genitourinary syndrome of undeter

mined etiology.
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MATERIALS AND METHODS

A. THE COMPLEMENT FIXATION TEST
The complement fixation (CF) test is a relatively rapid

and simple serologic procedure. The CF test is used for virus 

identification, for serological diagnosis of viral infections,

• and for the study of virus-host cell relationships.

The CF test involves a reaction between antigen, anti

body, and complement (C'). A reaction between a virus anti

gen and its homologous antibody is detected by the ability 

of the antigen-antibody complex to fix complement. If an 

antigen-antibody reaction does not occur, the complement will 

not be fixed and will be free to react with the indicator 

system, sheep erythrocytes and hemolysin (Figures 1 and 2).

Before performing the CF test, hemolysin, complement, 

and erythrocytes should be standardized. The test is based 

on limited amounts of complement and hemolysin. The sensi

tivity and specificity of the CF test are affected by the 

accuracy of reagent standardization in relation to each other.

The CF test must be well controlled, due to the presence 

of so many variables. The complement is very unstable and

• must be kept cold while performing the test to preserve its

activity. Because the complement is heat labile, a control 

back-titration must be included to insure that the standard

ized amount of complement is being used in the test. This 

titration is set up against each reagent in the test to

CARROLL COLLEGE LIBRARY 
HELENA, MONTANA 59601
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make sure no reagent exhibits anticomplementary activity.

The following controls should be used in any CF test. 1. 

Anticomplement controls; buffer + C', test antigen + C', 

negative control antigen + C' , positive control antigen + C'.

2. Specificity and sensitivity controls; positive control 

serum, negative control serum, positive control antigen,

0 negative control antigen, erythrocyte control.

B. SERUM SAMPLES

Paired serum samples were obtained from clinical speci

mens submitted to the Montana State Microbiology Laboratory

, in Helena, Montana. Samples were chosen at random from a 

population of females 15 to 45 years of age.

C. SOURCE OF REAGENTS

Control serum was provided commercially by the Center 

for Disease Control, Atlanta, Georgia. Sheep blood and 

guinea pig complement were obtained commercially from the 

Colorado Serum Company, Denver, Colorado. Buffers were 

prepared by the staff of the Montana Department of Health 

virology laboratory, Helena, Montana. The chlamydial antigen 

was provided by Dr. J. E. Grimes, College of Veterinary 

Medicine, Texas A&M University, College Station, Texas.

• D. CF TEST PROCEDURE

Each serum was diluted 1:8 in 0.85$ sterile saline (ss). 
Complement was inactivated by 30 minute incubation at 56°C. 

Microtiter plates were labeled as shown in Figure 3«
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A two-fold serial dilution of each 1:8 sample was pre
pared as follows, resulting in wells containing 1:8, l:l6, 

1:32, 1:6^, and 1:128 dilutions in sequence: Wells 2-6 of 

each row received 0.025 ml of ss delivered by a calibrated 

microdropper. The first well of each row received 0.05 ml 

of one 1:8 serum. Using a microdiluter, 0.025 ml was trans-

* ferred from the first well to the second well and mixed, and

this process was repeated sequentially from well to well 
through well 5- The serum control (SC) well (well 6) received 

0.025 ml of 1:8 serum.
0.025 ml of antigen (4 units) was then added to all 

wells except SC wells, and plates were vibrated 30 seconds 

to mix. 0.025 ml of complement (2 units) was added to all 

wells except the sheep erythrocyte (SRBC) control wells.
Plates were mixed as before and incubated 18 hours at 4°C .

Following incubation, 50 ml of 2% washed SRBC's in ss 

were added to an equal volume of diluted anti-SRBC hemolysin 

(2 units). The SRBC's were added dropwise with swirling to 

diluted hemolysin. The resulting mixture, termed "sensi

tized SRBC’s", was incubated for 15 minutes at ambient 

temperature. The microtiter plates containing test serum

• dilutions were brought to ambient temperature.

After incubation, 0.05 ml of sensitized SRBC's were 

added to all wells. The plates were shaken, covered with 
clear cellophane tape and incubated at 37°C for 30 minutes. 

After incubation, the plates were centrifuged at 2000 rpm 

for three minutes. The contents of the control wells are

listed in table 2.
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Table 2. Contents of Control Wells

CONTROL CONTENTS

SRBC SRBC's + buffer

Complement

Antigen

Serum

Complement + buffer + SRBC's

Antigen + buffer + complement + SRBC's

Positive immune serum + buffer + antigen + SRBC’s

E. READING AND INTERPRETATION
Wells were scored as follows: 4+ = distinct large

button, no hemolysis; 3+ - distinct large button, very slight 

hemolysis; 2+ = medium ragged-edged button, some hemolysis;

1+ = small ragged or undefined button, much hemolysis; 0 = 

no button, total hemolysis. Wells scored 4+ were considered 

positive. All others were considered negative. Figure 4- 

shows wells graded as described.

A fourfold or greater rise in antibody titer is consid

ered to be a diagnostic seroconversion.

16



Figure 1

Positive CF Test Reaction (lA) 

Test System

Ag-Ah Reaction

Complement (C')

Indicator t
Sheep RBC-hemolysin
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Figure 2

Negative CF Test Reaction (l4) 

Test System

Chlamydial Antigen

Complement (C')

Indicator:
Sheep RBC-hemolysin

Lysis

18



Figure 3

Format for Microtiter Plate
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Figure 4

Example of Interpretation of CF Test Results
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RESULTS

The results of this study are presented in table 3- 

Table 3 shows the results of the complement fixation

test for each serum tested and the controls. Sera were 

tested at dilutions of 8-128. The highest significant titer 

for each serum is listed in the right hand column. The 

controls are listed as follows: SC=Serum Control, C’=Comple 

ment control, AG=Antigen control, and S=Sheep red blood cell 

control. A serum titer of 32 or greater is considered to be 

a high titer.
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Table 3
Complement Fixation Test Results

Serum lab 
number

ID
number

Immune serum dilutions
SC Titer1:8 1 : 16 1:32 1 : 64 1 : 128

4l6 A 1 4 2 2 1 1 0 8
4l6 C 2 4 2 2 2 2 0 8

65 A 3 4 2 2 1 . 1 0 8
65 C 4 4 3 2 2 1 0 8

80 A 5 4 3 2 2 3 0 8
80 C 6 4 3 2 2 2 0 8

101 A ? 4 3 2 2 1 0 8
101 C 8 4 3 2 2 1 0 8

10? A 9 ' 4 4 2 2 2 0 16
10? C 10 4 2 2 2 1 0 8

115 A 11 3 2 1 1 1 0 8
115 c 12 3 1 1 1 1 0 8

116 A 13 4 4 3 3 1 0 16
116 C 14 4 4 4 3 2 0 32

118 A 15 3 2 2 1 1 0 8
118 C 16 3 2 1 1 1 0 8

124 A 1? 0 0 1 0 0 0 8
124 C 18 3 2 2 1 1 0 8

260 A 19 4 4 3 2 2 0 16
260 C 20 4 4 3 3 2 0 16

261 A 21 3 2 2 1 1 0 8
261 C 22 3 2 2 1 1 0 8

265 A 23 4 4 3 3 2 0 16
265 C 24 4 3 2 2 2 0 8

2?2 A 25 3 2 1 1 1 0 8
2?2 C 26 2 2 1 1 1 0 8

290 A 2? 4 4 4 3 2 0 32
290 C 28 4 4 3 3 2 0 16

296 A 29 4 3 1 1 1 0 8
296 C 30 2 2 1 1 0 0 8
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Serum lab 
number

ID
number

Immune serum dilutions
SC Titer1:8 1:16 1:32 1:64 1:128

300 A 31 2 1 1 1 1 0 8
300 C 32 2 2 1 1 1 0 8

304 A 33 3 3 1 1 1 0 8
304 C 34 3 2 1 1 1 0 8

310 A 35 2 2 2 • 1 1 0 8
310 C 36 3 2 2 1 1 0 8

313 A 37 3 3 2 2 2 0 8
313 C 38 3 3 3 2 2 0 8

329 A 39 4 4 3 2 1 0 16
329 C 40 4 3 2 1 1 0 8

342 A 4l 2 2 2 2 1 0 8
342 C 42 3 2 1 1 1 0 8

343 A 43 3 2 1 1 1 0 8
343 c 44 3 2 1 0 0 0 8

350 A 45 4 3 2 2 2 0 8
350 c 46 4 3 2 2 2 0 8

353 A 47 4 4 3 3 3 0 16
353 C 48 4 4 3 3 2 0 16

356 A 49 3 3 3 2 1 0 8
356 c 50 3 2 2 2 1 0 8

358 A 51 2 2 1 1 1 0 8
358 C 52 2 2 2 1 1 0 8

367 A 53 3 3 3 2 1 0 8
367 c 54 3 3 3 2 2 0 8

372 A 55 3 2 l 1 1 0 8
372 c 56 3 2 1 1 1 0 8

375 A 57 3 3 3 2 2 0 8
375 C 58 4 3 2 1 1 0 8

385 A 59 4 3 4 3 2 0 32
385 C 60 4 4 4 3 3 0 32

389 A 61 3 2 1 1 1 0 8
389 C 62 3 2 2 2 2 0 8

390 A 63 3 2 1 0 0 0 8
390 c 64 0 0 0 0 0 0 8
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Serum lab
number

' ID
number

Immune serum dilutions
SC Titer1:8 1:16 1:32 1:64 1:128

393 A 65 4 4 4 3 2 0 32
393 C 66 4 4 2 2 2 0 16

397 A 67 3 2 2 2 2 0 8
397 C 68 4 2 2 1 0 0 8

44l A 69 2 2 2 1 1 0 8
44l C 70 3 3 2 2 1 0 8

448 A 71 4 3 2 1 0 0 8
448 C 72 4 3 2 1 0 0 8

451 A 73 4 3 2 1 1 0 8
451 c 74 4 3 2 1 1 0 8

466 A 75 4 4 4 4 4 0 128
466 C 76 4 4 4 4 4 0 128

468 A 77 2 1 0 0 0 0 8
468 C 78 1 1 1 0 0 0 8

469 A 79 2 1 1 1 0 0 8
469 C 80 2 2 1 1 1 0 8

487 A 81 2 2 2 1 1 0 8
487 C 82 2 2 1 1 0 0 8

488 A 83 4 3 2 2 2 0 8
488 C 84 3 2 2 2 1 0 8

495 A 85 3 2 2 1 1 0 8
495 c 86 3 2 2 1 0 0 8

499 A 87 2 1 0 0 0 0 8
499 C 88 2 2 ' 0 0 0 0 8

503 A 89 4 3 2 2 1 0 8
503 c 90 4 2 1 1 1 0 8

529 A 91 3 3 2 1 1 0 8
529 c 92 3 2 2 1 1 0 8

540 A 93 2 1 1 1 1 0 8
540 C 94 3 2 1 1 1 0 8

549 A 95 3 2 1 1 1 0 8
549 C 96 3 3 2 2 2 0 8

550 A 97 4 3 2 1 1 0 8
550 c 98 4 3 1 1 1 0 8
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Serum lab
number

ID
number

Immune serum dilutions
SC Titer1:8 1: 16 1:32 1:64 1:128

551 A 99 4 3 4 3 2 0 32
551 C 100 4 4 4 4 3 0 64

Ag 101 3 0 0 0 0 0 8

S 102 4 4 4 4 4 0 128

SC 103 4 4 4 4 4 0 128

C* 104 0 0 0 0 0 0 8

25



DISCUSSION

Two conclusions can be drawn from the results of this 

study. First, the complement fixation test was shown to be 

a relatively rapid and simple procedure for detecting the 

presence of anti-chlamydial antibodies.- The fact that the 

procedure is rapid and such a small amount of immune serum . 

is needed make it especially valuable for clinical work.

The results of the controls in this test easily fell into 

the expected range, and results proved to be reproducible. 

Another advantage of the complement fixation test is in the 

ease of the reading and interpreting of the test.

Second, this experiment showed no diagnostic serocon- 

versions, but a significant percentage of those surveyed 

showed evidence of past exposure or infection. However, 

since the test sample was random, the chance of finding a 

person recently introduced to the chlamydial agent would be 

less than for a population with genitourinary symptoms. In 

this study 2^ of 50 women showed the presence of some chlam

ydial antibody. Six women showed a high titer of the anti

body, and one woman gave a positive test result at all

9 dilutions tested. These results show that the chlamydial

agent is prevalent in Montana, and that many would have 

experienced infections at some time.
In summary, chlamydiae may account for a significant 

proportion of female genitourinary infection in Montana, 

perhaps more than previously suspected. Further study
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might show whether CF serologies would be useful in screening 

or diagnosing venereal disease patients as a group. Also, 

similar studies of male urethritis patients might be worth

while to assess the Montana prevalence of post gonococcal 

urethritis. Concurrent culture of chlamydiae and chlamydial 

serologies would help assess the predictive value of the CF 

test in distinguishing between current and past infection.
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