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ABSTRACT

''SEROLOGICAL STUDIES IN GONOCOCCAL TNFECTION''

The value of serological tests in the diagnosis of gonococcal

ínfection r^¡as evaluated in 857 patients attending the Obstetric

and Gyneecology ClinÍc at the Winnipeg General Hospital.

A comparison \^/as made of three serological procedures for the

diagnosis of gonorrhea: the Microflocculation techníque (MFT), the

Indirect Fluorescent Antibody techníque (IFAT), and the Complement-

Fixatj-on technique (CFT). In addition, the cervix, urethra, vagina

and in 204 patients the recturn were cultured for gonococci.

0f 106 patients rvíËh culturally proven gonococcal infecËíon,

sera from B0 (75.47.) reacred in MFT; 74 (69.8%) wiËh IFAT;and 33

(31.12) with CFT. Control sera from 31 chilCren and adults pre-

sumed free of gonococcal infection vrere non-reactive ín MFT and

IFAT while one showed reactivíty wíÈh CFT. Of sera from 55 proven

meningococcal carriers, only 4 showed react,ívíty in I'IFT; 7 in IFAT

and B in CFT. Sera from patients r.+ith gonococcal arthritis and

Neísseria lactamicus r,.zere also tested"

The results of this study establish the capability of the MFT to

detect gonococcal infection in the asymptomatic female. In this

study, ít appeared to be superíor to the IFAT and CFT. Its sensitívity

specificity, and simplícity make the MFT a useful screening Èest for

large out-patient clinics. Further evaluaËion of its usefulness seems

warranted
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I. INTRODUCTION
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Publíc Health authorities no\,r admit (Gutlie, 1961: Brovzn, Ig70;

I,li1cox, 1961) that despite mociern diagnostic methods and improved

chemotherapeutics, a pandemic of gonorrhea is occurring throughout

the world. statistics shorv that r,'hÍle the Íncidence of syphilis

and other venereal infections in many countries declinerì. during the

last decarle, gonorrhea is increasing. programmes concerned with the

control of gonorrhea have depended largely on epidemiologícal methocls

and the effectiveness of penicillin. Recently, venereologists have

índícated the need for more basic research as an aid in the control

and eradication of this disease.

The l^iorld Health Organization Expert commíttee on Gonococcal

rnfections (1963) reported that of the 111 countries studied, 53

experienced a significant ríse in the incidence of gonorrhea. rt
is estimated that about 150 million cases of gonorrhea occur

annually throughout the r¡orld (Toshach, 1970).

rn the united states, Ëhe number of reported cases of gonorrhea

Íncreased from 270,000 in 1963 to 431,000 ín 1968. (NCDC. vD Fact

sheet, 1968). Perhaps the true number of cases is as high as

1r700r000" (Brorvn, 1970) rn Great Britain, an íncrease of rL?" was

noted from 1966 to 7967, and 77" from 1967 to 1968. (ven. Dis. Ann.

Rpt. CMO, 1969).

I^lith Lhe introduction of fluorescenÈ antibody identification

by Deacon et al (1959) and selectíve culture media by Thayer et al

(1964), Ëhe diagnosis of gonococcal ínfectíon improved.. However,

these developments in laboratory diagnosis have failed to control

gonorrhea. rn remarks made to the I,lorld Health organization, Dr.
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Thorst,ein GuEhe said that "no methoci as yet has been found of

catching up rvith this heel-less Achilles." (Conger, 1964),

A numbe:: of reasons are cited as factors contributing to the

dismal failure Eo control gonorrhea: the short incubation period

of the disease, the emergence of antibiotic resistant. strains,

increasing sexual promisclrity, and underreporting of cases by many

physicians wíth inadequate epidemiological investígations. However,

the major deterrent to the successful control of gonorrhea is the

asymptomatíc untreated females (Deacon, et al, 1960; Harris et al,

L96I; Brown et al , 1962), the reservoir of the disease who perpetuates

infecÈion in the population. Recent,ly, it has also been noted the.t

males (Moore et al, 1963; Paríser et a1, L964) wíth gonococcal ínfection

can be asyrnptomatic. Cljníca1,1y and epidemíologica1ly, transmission by

an asymptomatic male seems probable. (Thatcher, McCraney, Kellogg and

llhaley, 1969)

Fig. 1, deríved from the official statistical data compiled by

the Epidemiology Dh'ision (Ven. Dis. Can. Ann. Rpt., 1970) Departmenr

of IIatíonal Health and Welfare in Ottarva shows the incidence of

gonorrhea in Canada between 1940 and L970. The steadily increasing

number of reported cases of gonorrhea shows a marked íncrease in 1970

Èo over 31,500. The rise has been particularly marked among the age

group 20-39 years.

Of the ten provinces, Manitoba ranks high in the incÍdence of

gonococcal infection. Fig. 2, depicts the number of cases during the

past 25 years. A disturbing aspect of this is the presence of large
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numbers of asymptomatic females noted in a survey by I,,raters and

Roulston (1969 ) . Seventy-five percent of women rvith gonorrhea

vrere asymptomatic.

The epidemío1ogical virulence of gonorrhea ís greater than

other venereal infections. l,lith the presently exísting limitatíons

in the cultural diagnosis of the gonococcus as a diagnostic criterion,

the disease spreads faster than it is discovered. Therefore, if

preventíon and control of the disease is Ëo be achieved, systern¿¡js

serologíc surveys of certain population groups at particular risk-

of infection may help locate the reservoir of the disease.

Amies and Garabedian (1967 ) forecasr thaË public healrh and

clinical laboratories will be called upon in the future to play an

important part ín the diagnosis and control of gonorrhea. Toshach

(1970) stated Èhat r.¡hile "Èhe role Ëhe laboratory plays Ís a case

fÍnding and conËact Ëracing", she conceded that "it is an essential

role since only with fast and accurate diagnosis in the laboratory

can the rest of Èhe team do its work".

ïnvesti-gat.ors at the CenÈer for Disease Control, Atlanta, Georgia,

are developing serological tests that may be able to díscover asympto-

matÍc female carriers.

A. STATEMENT OF THE PROBLE}Í

The problems investigated ín the present study r¡ere three-fold:

FÍrst, to assess the sensitivíty and specificity of-three

serological tests, the ì.ficroflocculation Technique (ì4FT) , the Complement

FixaÈion Techníque (crr¡, and the rndirect Fluorescent Antibody
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Technique IFAT) using different antigens for the laboratory diagnosis

of gonorrhea;

Second, to find a serologic screening procedure sensiti.¡e

enough to detect most infected patients - a test which r¿ou1d be rapid,

sensitíve, and specífic;

Third, to determine the specifícity of the test i-n patients

colonized or infected l'¡ith Neisseria other than N. gonorrheae.

B. IMPORTANCE OF THJ] STUDY

Since asymptomatic gonorrhea has been and remains a continuing

major public health probrem, ir is important that ín Manitoba as

elsewhere an efficient laboratory tool be soughL for serologíc de-

tection of gonococcal infection.

PresenEiy, Manítoba has no serological test in use for the

díagnosis of gonococcal infection. The maín objective of this study

therefore is to find a suiÈab1e, rapid and sírnple serological test,

readily applicable for wide scale sereening ín large populations and

especlally a test ËhaÈ will detect the asymptomatic fernale carrier in

populations where the prevalence of infection is lorv (e.g. among

prenatal patients).

The large number of sera norù screened aË the Manitoba ProvÍncial

Laboratory for syphilís - estimated to be over 91r000 (Maniar,

Personal communication, 1971) yearly - could also be screened for

gonorrhea. In this manner, many poËentía11y high-risk candídates might

be screened wiËhout cost. and time needed to culture each patient.
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CHEI'IICAI ANALYSIS OF NEISSNRIA GONORRHOEÂE

0n1y a limíted amount of information is available abouL the

chemical analysis of the gonococcus. According to stokinger et a1,

(1944), there are tv/o reasons for this lack of progress in biochemical

studies: (1) gonococcal infection comparable to that in man cannot be

reproduced experimentally, (2) Ëhe organism cannot be readily grorvn

in suffícient quantíty Lo a11ow chemical analysis. Results of his

micro-chemical analysis of six different strains of gonococcus gro\^rn

in Douglasrs broth reveal the dry mass of N. gonorrhoeae consist of

5-9"/. carbohydrate, 5-7% nucleic acids, I0-I4% lipids, and 60-65%

protein" VolaËíle and non-volatile matter constituÈed an additional

13-787.. comparative analysis of cultures gro\"/n for 3, 6, and 10 days

showed that phosphorus conËainíng constituents (chiefly nucleic acid

and phospholípid) are reduced to one-half their maximal value betrveen

the third and sixth day. No such change \,ras noted in the nitrogenous

components, notably proteins, certain amino acids, nítrogenous lipids,

and amino sugar. lwo nucleoprotein fractions have been isolated and

analyzed. 0f chief importance vlas the characterization of a relatively

insoluble líponucleo-proteín containing approximately 25% bound lipid

and minor lipid-free soluble nucleo-proËeín which constituted the major

part of t,he gonococcal ce11. The lipid recovered rvas highly complex.

It has been separated inüo several crystalline subsÈances of v¡hich have

been identified as lecíthin, cephalin and sphingomyelin..

A discovery made by Tauber and Garson (1959), thaÈ the endotoxin

of the gonococcus \,Jas not proËein but. consÍsted of a specific-1ipopoly-

saccharide, is believed to be of sone importance since it could lead to
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the development of

serological testing

specifÍc antigens for cliagnostÍc skin tests and

for N. gonorrhoeae.

B. ANT]GENIC ANALYSIS OF NEISSERIA GONORRI]OEAE

The antigens of N. gonorrhoeae have been subjected to a great
number of serological investigations since 1906. Much has been

wrítten on antigenic properties of N. gonorrhoeae but the numerous

claims in the literature are as conflicting as they are numerous and

the data must be interpreted l.¡ith extreme caution. rt rànaíns

uncertain f::om the results of serol0gíca1 stuclies to date ruhether

the different strains of N. gonorrhoeae .have type-speci_fic antigens

as well as common antigens

For most of the earlier rvork, agglutination test were used.

Elser and Huntoon (1909) described the rnethods employed and the

difficulties encountered. They noted that the inagglutÍnability
of strains.of N. gonorrhoeae does not "signify a total loss of
agglutinogenic properties.r' ThÍs rvas confirmed by NÍco11e, Jouan,

and Debaíns (1919) who reported that inagglutinable straÍns become

agglutinable after acídulation and heating at 100oc for 15 minuËes.

Tulloch (7922) noted that straíns not agglutínated by antiserum may

sti11 absorb agglutinin from that antiserum.

Hermanies (1921) was able to demonstrate among 85 strains ,,six

distfnct clear-cut immunologic types ha'ing very lÍttle relationship
rvith one another." rn conËrast, segawa (1932),- invesÈigating 64

strai-ns, found no serologically distÍnct types by agglutinin absorption
techniques. casper (r937) reported that the carbohydrate fraction of
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the gonococcus Ís rype specific while Torrey (r940) consldered the
protein fractíon of the organism as the type specifíc antigen con_

stituent ' r¡lilson ancl )f iles (Ig46) noted that there are probably trvo

main serologíca1 tyPes of gonococcus rvith many intermediat.e forms.

Price (1933) and Reyn (1949) using complement-fixarion rechnique

found that N. gonorrhoeae possess both group and type specific antigen.
chanarín (7954) demonstraËed two antigens ín smooth phase gonococcal

strains only one of which appears to be responsibr_e for complement-

fixing in the presence of immune serum. I{ilson (1954) using

agglutinatj-on methods on "smooth" sÈraíns of \. gonorrhoeae. demonstrated

B antigens: Ay Bl, 82 (group antígens), C (possibly another group

antigen), and D, E, F, G, (type speciiic antigens).

C. HTSTORiCAL REVIEW OF TTIE DEVELOP}{ENTS OF GONOCOCCAI SEROLOGY

serological examinaËíons can be used in two \^zays, either to

deËermine specific antigen in an organism or to test serum for
antibodies. since 1906, various serological Ëests for the detectíon
of gonococcal antibodies have been reported but none have been

defínitive due to lack of specificity and sensitívity

Muller and Oppenheim (1906) were first to propose complement-

fixatíon tesË to deËect gonococcal dísease. Bruck (1906) studiec

the presence of immune bodies in artificially prepared gonococcal

serum. He was able to demonstraÈe that the injection of r+atery

extracts of gonococci into rabbits resulted in the product.ion of
specific antÍbodies deËectable, by complement-fixation technique.

since that date, numerous attempts to increase the sensitivity and
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speclficity of the reaction have resulted in a variety of antlgens:

efther kitled gonococcal suspensions of single or mulLiple straÍns

or soluble extracts produced by 1ysís of Lhe organism with sodium

hydroxide. rn the past, an obstacle to the use of this serological

techníque was the difficulty encountered in the preparation of the

antigen and the fastidíous cultural requirements of the organism.

It seemed necessary to employ numerous strains in preparing the

antigen

Schwartz and McNeil in 1910-1911 employed gonococcal antigen

made from a simple suspension of an IB-24 hour culture of 10 strains

in 0.852 saline solution preserved with lyso1. This an_tígen did not

cross-react \^/ith the antisera of any of the other pathogens tested

buË Ít gave strong cross-reaction rvith antí-meningococcus sera. rt

fixed complement rvith practically all sera fr-om known positive cases

of gonorrhea and seemed to give very satisfactory results.

In 1912n McNeil and Olmstead succeeded in preparíng aqueous

extract antigen fíltered Èhrough a Berkefíeld filter that did not

bínd complement with antí-meníngococcus sera and rvhich Ín an experi-

mental- work was much more satísfactory than the previous antigen used.

rn 1916, McNeíl and wilson developed a defatted antigen prepared

by Ëreating LB-24 hour culture of gonococci wíth alcohol and then eEher,

dried and suspended in 0.9% saline solution. This proved-Ëo be very

sÈable antigen that could be heated to BSoc without lessening its

speclficity and antigenic properties. fhis antigen did not cross-r.""t

with anti-meníngococcus sera.

In 1931, Barringer, i{illiams and McNeíl used the }fcNeil and l.lílson

antigen for a study of gonorrhea in T¡¡omen. The patients studied had
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c1lnica1 gonorrhea. They found c¡ut that the antigen in use gave

pbsit.ive results in most patients during the period of antibody

formatíon. Horvever, if the readings vere taken within 45 minutes

after the antígen controls had cleared, posítive readings were ob-

tained in many sera that should have given negative readings. Even

\díth thi.s precaution, some sera cont.ínued to give weekly positive

readings long after clinical and bacteriologic fíndings seemed Ëo

Índicate a cure.

In 1932, Price described an antigen rvhich ri/as a fine colloidal

suspension obt.ained by treating a single gonococcal straín. This was

preparerl by precipítating the proteins with hydrochloric acid and re-

suspending the precipitate with sodíum hydroxide at 37.5oC ad¡usted to

a pH 7.5. ResuiLs reveaied uhat of the 641 sera tested, 466 agreed and

L75 gave conflíctl-ng results. unfortunately, however, wíth regard to

the antÍgen, the majority of the sËrains treated in this way yielded

ant.igens which vrere too highly anti-complementary for use and might

gíve false positive reaotions. On t,he other hand, indívidual straíns

sel-ected for their relaËively 1ow anti-complementary activity níght

lack íncrease of anËígenic valence and give false negative results.

Price found this Èest of particular value in the diagnosis of the

chronic form of the disease and as a test for cure. He poinÈs out

thaÈ negative results rnay be obtaíned in the first 2L days of the

acute disease and rvhen the infectíon is lÍmited to Ëhe anterior part,

of the urethra in the male or the lovrer genital organs of the female"

Cohn, in 1936, reported another rnethod of preparing antigen for

CFT and subsequently, Bayne-Jones suggesÈed the use of about 12 strains
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of N. gonorrhoeae originally cultivated on Levinthal's cooked blood

agar (nol grorvn on the moclifÍed filtrated cooked blood agar). This

is a simple autolysate of gonococcal strains and requires about three

months to ripen.

Torrey (1940) co¡:pared four gonococcal antigens - (1) Price's

Antigen (1935), (2) Cohn's Antígen (1936), (3) Kruegerrs rype

undenatured Antigen (1933), and (4) l4cNeilts Anrigen (1932) - ro

determine their relative sensitívity and breadth of valence. These

antigens are prepared according to clífferent methods in refur"nce to

sensitivíty, breadth of valence, and anti-complementary properties

specifically Ëo determine rhe dífferences among strains_ of gonococcus

in reference to each of these qualities. As a result, Torrey found

that íf Ëhe strains are employed at random, best results cannot be

expecLed and that strains suitable for one type of_antigen may be

entirely unsuiËed for another technique. 0f the four methods for

producÍng gonococcal antigen for the complement-fixation díagnostic

test which have been compared, a "dissolved" antígen obtained by Èhe

Price method is recommended because of itts superíor sensitivity,

stability, and Ímmediate availability.

Labzoffsky and Kelen (1961) reported a method of preparing

gonococcal antigen for use in the cornplement-fixation test. Thís

antígen is prepared by extracting Neíssería gonorrhoeae cells r¿ith

pyridine and t.hen exposing the rvashed.sediment to ulËrasonj-c Èreatment.

The authors repoïted that their method is superÍor to that of pricg in

yielding highly poËent genus specific and stable anËigens r+hich are

free of anti-complementary properties and possess both a broader anti-

genÍ-c valence and a longer range of working anÈigenic power
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Magnusson and Kjellander (1965) re-examj_ned the use of GCFT.

They prímaríly sought to determine to what extent the GCFT rvas

posiEive lvith eíther cornplicated or uncomplicated gonococcal infection

and to evaluate the speciflcity of the GCFT. using an antigen made

from the suspension of 20 straÍns of gonococcÍ killed by heatíng at

60oC for 30 minute s, 5OZ of infected rvomen rvere positíve but on:ry 2I7"

of men. No healthy blood donors rvere positive. On the basis of these

results it was concluded that the "reactj-on has unjustly.fa11en into

far too deep obscurity and that the GCFT can stil1 retain a place as a

diagnostíc tool and stilI be useful."

Anderson and Brendish (1965) assessed the specificity of. the CFT

for gonococcal infection in 500 specimens submitted for serological

testíng from paÈients not suspected to have gonococcal disease. Four

reactive sera \rere found: one submitted for a l^Iasserman test from a

patíent r,rith no sígnificant history and therefore considered a false

positive; one from an ante-natal patíent ín v¡hom gonococcal infection

was later confj-rmed bacteriologically; and two specimens from patients

with suspicious histories but no bacteriological confirmations.

Brown (Lg64) employed a salÈ exËracted antÍ.gen and found only 352

reactivity among 164 vrith acute gonorrheal urethritis.

Reising et al, in 1969 used the cFT as one of several research

tools to detect immune response against varíous antigens antigen

prepa::ations vrere investigated: the soluble anËigen rrArr and a "Fraction

1" antigen. This technique i-s particularly valuable in comparing a-

variety of antigens since either soluble antigens may be used. The

soLubre antígen \.vas reacLíve r¡ith 88.2"/" of the sera from infected
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females and Fractlon l was reacËive r.¡ith 7r,6"/" of the sera. of sera

from infected ma1es, onLy 27.6"/" reacted r¿ith soluble antigen and only

20.4% with Fraction 1" This study suggests that these anrigens might

be adaptable to the detection of human gonococcal antibody especially

ín the female.

In 1970, Lee and Schmale in a prelíminary evaluation using "8"

anÈigen in a flocculation procedure reported that B5Z of rvomen proven

by culture Ëo have gonococcal inf ection ï,/ere found to be .sero-reactive
whereas II"/" of. the control women thought not to be infected ruere sero-

reactive.

Reising and Kellogg in 1965 described a "microprecipitin. test'r using

a phenol exEract antigen obtained from N. gonorrhoeae vhich is

suítable for detecting 3onococcal antibody. of 197 females named as

contacts, 81 or 60,"{ were serologically reactiy_e. ef control groups

presumed free of gonococcal infection, none were serologically reactive

to this test. The aut.hors, however, feel this ís quite inadequate as a

screening test. The tesË provided a relatively specific, though

somewhat insensitive s¡rs¡sm for detecting gonococcal antíbody in

human sera. It may have some value as an epidemiological tool but it

does not provide ínformation concerning the presence or absence of

infecËion Ín humans

rn 19690 chacko and Nair employed a simple microprecípitin ring

test using a lipopolysaccharíde antige.n precipitated rvíth alcohol 
_from

the allantoic fluÍd of embryonated chick 
"gg" in r,zhich N. gonorrh'oeàe

has been grorvn to maintain virulence. Results of this test reveal an

overall sensitívity of BBZ in 126 cases of acute untreated gonorrhea



-15-

in males. 0f 146 pregnant \,/omen who had no signs or symptoms of any

venereal infection and ruere screenerl duríng ante-natal examinations,

onLy 4% rrere reactive. The specifícity of this test in non-gonococcal

diseases appears to be satisfactory except for íts apparent cross-

reactivity with patients with meningococcal infection. Carriers of

meningococcí may also be reactive to this test and this aspect needs

more study, as does the question whether the polysaccharide antigenic

constÍtuent of N. gonorrhoeae is species-specific or group-specific.

l^lallace and co-workers (1970) reported a serological test for the

assay of Neisseria antibody. Such a test, using bentoníte particles

sensítized with phenol-extracted and acetone-prepitated antígens from N.

gonorrhoeae or l{. meníngitídis, proved to be sensitive and specific in

Eitrations agaínst species-specific immune rabbit sera.

Fluorescent antíbody techniques are of value for the detection of

many pathogenic micro-organisms and for determÍnaÈion of specific anti-

bodies. The mechanísms of the fluorescent antibody test as presented

by Coons et al, in 1941 and 1942 and Kaplan in 1950 appear símp1e and

clear in theory. Hor¿ever, a great number of difficulties are encoun-

tered in practíce. The fluorescent antíbody test has also been proposed

for the diagnosis of gonorrhea but many questions remain to be ansr¿ered

before this tesÈ can be recommended for widespread application. (Ovcínni-

kov, L962>.

Cohen (I967) found that natural antibodÍes reactir¡e.wiËh vj-rulent

N. gonorrhoeae \^rere contrasted with immune antibodies (those found in

the sera of infecÈed humans). An indírect fluorescent anÈibody (IFA)
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procedure employing fluorescenl antisera specific for IgG, Iglf and

IgA rvas used to identlfy the immunoglobulin class of antibodies

reactive with the heat 1abíle and heat stable antlgens of virulent

N. gonorrhoeae. In a similar study by Cohen et al, (1969), the authors

reported that humans possess "natura1" antibodies to the gonococcus in

all three major classes of immunoglobulin: IgG, fBM, and IgA. The

"naËura1" IgG antíbodies in the sera of the normal subjects rvere more

reactíve r¡ith heat stable than with heat labile Jonococcal antigens

contrasting rvíth the IgG antibodies in Ëhe sera of infected persons

which \dere more reactive with heat labi1e surface antigens. Moreover,

the immune IgG antibodies \^rere more resistant to heating than'were the

"natura1" antibodies.

Ovcinnikovts experience (1964) r,¡ith Ímmunofluorescenr method in

the díagnosís of gonorrhea índicates that it cannoE be recommended as

yeË for wíde practical use as theie are a number unsolved problems.

It is necessary to devíse an improved method for obtaining highly

specific sensÍËive serum. It is recommended to perform imnunization

wíËh separate fracÈions of gonococci. As theír anÈígenic composition

varíese not one but several antisera should be used for identification

i.e. polysaccharÍdal, proteinic and lipoidic

Thomas and Mennie (1950) used the passive hemolysís test to'

demonstrate antibodies against several bacterial antigen includíng an

erythrocyËe sensitizing antigen from gonoc.occi. They found antÍbodíes

against the gonococcal antigen in sera from l0- patients rvith gonottn""

but not in sera from patients with non-specific ureÈhritis.
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Chanarin (1954) prepared an extracË from gonococci which sensiËized

sheep erythrocytes. liaemolysis occurred when the sensítízed erythrocytes

were mixed with rabbit-ímmune serum and complement. Results revealed

that approximately 307" of. patients rvith uncomplicated gonorrhoea hacl a

posítive haemolysis test. Horvever, the applicability of tlie test in

the diagnosis was noE evaluated.

Maeland (1966) reported an erythrocyte sensitizing antigen which

r¡tas extracted from gonococci. Thj.s tesË rvas conveníent for Ehe esti-

mation of the antibodies against sensitized sheep erythrocytes. This

haemolysis test afforded no advanËage over the complement-fixation

test in Èhe diagnosis of gonococcal infection.



III. MATERIALS AND METHODS
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A. CLINTCAL MATERIAL

The cllnical material employed in thís study consists of the

f ol1or+ing:

1. Eight-hundred and fífty-seven patients routinely cultured

for gonococcus in an ongoing screening program aE the Obstetric

and Gynaecology 0utpatient Clinic of the Winnipeg General Hospital.

Materials for smear and culture r¡rere obtained from wheree\¡el: possil,le:

the cervícal cana1, uret.hra, vagina or rectal area.

2. Control material for this study consisted of: Normal sera

from 21 adults rvho are members of the laboratory staff and r+ho.did

not have a history of previous gonococcal infection. sera from 10

children whose ages range from five months to 12 years.

3. Fifty-fíve nasopharyngeal carríers of rnening_ococcí from 21

adults and 24 children. (8 of Group A; 33 of Ctlt,p n; 7 of Group y;

and 7 of Nongroupable). rn addition, there \^/ere trro adults who are

known carri-ers of Neisseria lactamicus.

Ten (10) ml of blood were collected from patients and donors

and the sera lrere kept froZen at -20oC until tested.

B " },ÍETHODS

l. Selective media for N. gonorrhoeae. (a) In 1964, Thayer and--

Martin reported the cleVelopment of a selective medium for the cultí-

vation of gonococci and meningococci. overgrowth by gram positive and

gram negative bacteria is prevented by the å¿diri-on of 10 microgrums-of

ristocetin and 25 units of polymyxin I per m1. of conventional diagnostic

medium. (b). Transgrow medium.which was recenËly introduced by the
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Center for Disease Control in Atlanta, Georgia, is desígned for the

cultivation of the gonococci and is similar to the Thayer-Ifartln

medium except iviLh the addition of Isovitalex enrichment.

2, Bacterial cultures. Routinely, the specímens for culture

were obtaíned by srvab and streaked on Thayer-Martin and Trans-Grov¡

Media. The latter medíurn rvas used in the early part of the study for

comparative purposes only to determine which of the Ër¡o medÍa offers

a better chance of isolating gonococcal organism. No diff'erences were

found in recovering the gonococcus, therefore, it was decided to

abandon the use of the Trans-Grorv medium.

3. Culture examination. After IB-24 hours incubatiõn the plates

r./ere examined for typícal oxidase positive colonies of the gonococci.

(Thayer, 1968). When vancomycin-co1ísthin-nystatin (VCN) antibiotic

v¡ere used, groruth is usual-Iy apparent after 24-hours- of irr"rlUution.

Colonies of gonococci are usually greyish v¡hite, opaque, raísed, fíne1y

granular, glistening and convex. Colony size may range frorn 0.5 mm to

4 mm in di-ameter. After 48 hours incubation, almost a1l strains vrere

mucoid. The organisms vrere isó1ated and ídentified through ferrnenÈation

tests using cysÈeine trypËicase agar medi-um.

4. Oxidase tesÈ. I. gonorrhoeae produces an oxidizing enzyme which

acts in the presence of aír on cerÈain aromaÈic anines t.o produce -

coloured compounds. Freshly prepared 1% solutíon of aqueoús para-

aminodimethylanilíne monohydrochloride'is poured on the plate (Fig.- 3)

to cover the surface of the colonies and then decanted. Thé colonÍes

develop a purple colour (oxidase reaction). This meÈhod Ís especially -

useful in dealing with heavily contaíminated material containing only
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8, g u r e 3)

Nu!tqsrs gonorrhoeoe. culture on Tions-grow medio ogor,
surfoce opplicofion of freshty prepored oxidose rægant
(t 7" oqueous poro-ominodimethyloniline monohydrochlorid)

to cu/ture"
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scanty gonococci. Colonies of non-paËhogenic neisserÍa also give a

positive oxidase reaction but the purple colour rlevelops more s1olly

and ís less intense.

5. Antigen Preparation: Microflocculation Techníque.

Virulent N. gonorrhoeae designated as F 62 Type 1 by Kellogg et

aL, 1963r was employed in thís study (Fig. 4) because iÈ seemed

like1y to reflect Ëhe antígenic stimúlation responsible for antibody

production ín the human. The gonococcal serum \das grotvn on G.C.

medium base containing 12 modified supplement (cocarboxylase, glutamine,

dextrose, and Ferríc nitrate). Plates rvere incubated under .increased

carbon dioxide tension at 35oC for 2O-24 hours

Extract preparat,Íon: (Fig. 5) The cel1 crop rt7as harvested into

sterile, iced dístilled waÈer. The harvest rvas subjected to the

action of Raytheon 250 watts KC Magnetostrictivê o""l-if"ror for one

hour. The supernatant soluËíon vras separated from the sediment and

lyphilized. (Reising, 1971)

Preparation of Antígen Suspensíon: 2 mg. of the dehydrated

material r¡ras reconstituted in 1m1 of Sorensents buffer pH 7.0

(fig. 6). The reconstituted supernatant solution vras transfered to

a 30 m1. glass-stoppered flat botÈom bottle. The bottle was tilËed -_

so thaË the antigen lay to one side and 0.025 rnl. of cholesterol-

lecíthín mixture was blorvn Ëo the extract. The boÈt1e was stoppered

and the mixture rvas shaken from the bottom Ëo top and back approxi-- -

Bately 30 times in 15 seconds. The mixture rvas 
-allor,red 

Eo stand I

hour at room temperaÈure. The antígen emulsion r¡as t,hen tested with

control sera for the desired paÈtern.

Test procedure: 0.025 ml. of whole unheated sera vrere pipetted
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Neisse¡io g o nor.rhoeee G u, rype

Thoye,r-Mortin med io o gon Colonies o re

convexJ tronslucent, O.5 mm, ìn diometer

glistening surfoces.

(r¡gure*)

D. Cult u re

rounQ

with
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PREPARATION OF ANTIGEN SUSPENSION
(V¡.rof locculotion Tøchniqu ø)

(rie e )

2.mg d øhydrotød su pørn o to n t sol. F 62 T I

stoppør bottlø ond shokø mixturø from top to .bottom

and bock for 3O timøs in l5 søconds

recon s titu [ø in I m l, of Sorøn søn's bul f ør pH 7'O

I

I

I

O.25 ml. of Choløs tørol - Løcithin mixturø

I

I

J

ollo-w mixturø to stond I hour of room tømp'

I

I

I
TE ST ANTIGEN EMULEION:

I

I
Sørofromdiognosødcosesofgonorrhoøoe.FLocCUtATtoN.

Sero from Prøsumød Normols -NO FLOCCULATION
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into paraffin ringed glass slides (2x3 inches rvith paraffín ríngs

approximately 14 mm in diameter). Then, 0.025 m1. of test antigen

suspension \.rere added to each well containing 0.025 ml . of serum.

(Fig. 7). The slide r.¡as then roÈateci on the rotating machine at

140 rpm for 10 minutes. A 20x rnagnification rvas used to examj-ne for

evidence of agglutination.

Interpretation:

REACTIVE 2 - aggregation of partíc1es into clumps of varying

sízes. (Fígs. B and 9).

NON-REACTIVE - no clumping or s1íght roughness. (Fie. f0).

6, Antigen Preparation: Indírect FluorescenË Antibody Technique.

The organj-sm used as an antigenic source .6or IFAT is an 18 hour

culture of N. gonorrhoeae strain F 62 Type 1. G"C. medium enriched

with defined supplement is used for isolation and cultivatíon of

the organisrn incubated. at 35oC under íncreased carbon dioxide Èensíon.

The indirÍídual colony e/as passaged by loop transfer, selected by

inorphologícal characÈerisËfcs by means of cycloptíc dissect,ing micro-

scope with diffused, angled light transmitted from belovr up Ehrough

transparent medium.

0f the four clone types of. F 62, Type I was the mosË inÈeresting

since Ít was found only in Èhe purulent exudate from acute gonorrhea of

the ma1e. Type 1 is characterized by glistenÍng convexity, dark gold

and small síze. The other characteristic rvhich is observed (Fig. 1r)

wíth combination of transmitted edge lighting is consistent v¡ith

Type I colonies havíng a thinner surface film of reflectÍve material

than the other three types" After 18 hours Í-neubation, the bacteria
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DIAGRAM OF TEST PROCEDURE FOR THE MICROFLOCCULATION

TECHN IQUE

(rie, z )

O.O25 ml of wh o lø u nh øq t ød sørq

O.O25 ml of tøs t ontigøn susPens io n

I

I

I

j

rotcitø ot l4O rPm for lO min.

I

I

I

i
øxarhinø undør s tørøoscopic microsco P ø

(zo x)

I

I

INTER PRETATION;

I

I

t.

REACTIVE - oggregqtion of portícle into clumps of vorying sizøs.

NON REACTIVE no clumping or slight roughness.
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Á st rong/y pos¡ tive

(r¡gur e B)

reoction by

technique,

the Microf/occu/otion
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(r¡gure s)

Á moderotelY Positive reoction

Mi c ro f /occulo t ion te chnigue,

by the
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Negot ive reoct ion

G¡g" ru to)

by the Microflocculotion technique.



-30-

\^lere harvest,ed Ín disÈi11ed r,rater. The resulting bacEerial suspension

was arlJusted to 502 light transmission by usÍng a Beckman specthropho-

tometer and a 1:2 dil-uEion of Èhis suspension was used.

. Test Procedure: Slídes are prepared (tlelch, in preparation) by

placing a 3 mm. Ioopful of prepared antígen on the center of the slide.

(Fig. L2)" A 1:16 dil-ution of sera in PBS (pH 7.2) is prepared and

0.05 ml. of this serum is added to the anÈígen spot and incubaÈed in

a moist chamber for half an hour at 37oC. Using clistilled Ì,rater made

alkaline pH 9.0 with 1 N NaOH, slides are rínsed and soaked for five

minutes. slides are blown dry with air pressure. A l:200 diluËion

of conjugaËe is added to each anLÍgen spot and incubated. Again, they

are rinsed, soaked for fÍve mínutes in dísti11ed watrer and dried with

air pressure. Then slides are read using Leitz darkfield fluorescent

microscope with Schott BG 12 exciter filter and OG-l barrier filter.

conÈrol- slides are read fírst. These ínclude a saline, negative and

positive control.

POSITM - stains individual separate ce1ls brightly.

NEGATIVE - do not stain or stain very lighrly.

7 " Antigen Preparation: Complement-Fíxatíon

The strain used in Ehis antígen preparatÍon vrere freshly isolated

cultures submiEted to the Public Health Laboratory in ToronÈo for

bacteriological examÍnation. The isolates were checked for'purity as

l¡ell as for possession of typical, morphological, cu1tural, and

bíochemícal characteristj-cs by repeated serial passages from single
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DESCRIPTION OF COLONIAL MORPHOLOGY OF F ó2 TYPE - I

N. GONORRHOEAE USED AS ANTIGEN IC SOURCE FOR IND I RECT

FLOURESCENT AN]]BODY TECHNI.QUE.

(rie. rr)

TYPE I - F 62 orHER TYPEs (2, z, +)

SIZE l.5mrn variøs from O-5 I mm.

COLOR - dork gold lighi brown to colorløss

ELEVATION - convøx low convøx

EDGES øntirø defined or crenotød

opAc lT Y - trqnslucønt - trqnsporent or tronslucønt

STRUCTURE omorphous - gronulor or cmorphous
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DIAG RAM OF TEST PROCEDU RE FOR INDIRECT FLOURESCENT

ANTIBODY TECHN I QU E

(rie, rz)

3 mm loopf ul of cntígøn
cir dry

I¡
O,OSml, of serum dílutlon ( t : t6 in PBS)

incubotø 30 min ot 37oC

I

I
sook slidøs 5 min in dis.tillød wotør m qdø

olkolinø to pH 9.O with lN NoOH

I
¿

rinsø o nd blow d ry with a ir .prøssurø

I

I
odd O,OSml of conjugote (t : zOO dilutíon in PBS)

incubote 30 min of 37 C dry wíth on oír prøssure

I
¡

reod slidøs using o Leitz dorkf iøld f lourescønt

microscopø with o Schott BG l2 ev.ciLer filtør

cnd on OG-l .barríer fílt¿r

I

Iread control slidøs:

so[iriø control.
nøgotíve control

posítivø control

' PoslrlvE - stains bríghtly øspøciolly individuor søporcte cølls,
NEGATIVE - slides do not stoín, or very líghtly.
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colonÍes, by mícroscopíc examination of individual colonies and

stained smears, and by the use of the oxídase reaction. The organ-

ísms (Fig. 13) were harvested ínto sËerile distilled water con-

t-aining 1% sodíum azide using a bent glass rod. To remove agar

1umps, the bacteríal susPension lüas filtered through several layers

of. gauze, then washed three times in sterile distilled water contaíning

0.1% sodium azide at 200 RCF. The final suspension was adjusÈed to 200

mg per m1 r¡et rveight in distilled rvater and r¡as passed through the RIBI

Ce|l fractionator at 15,000 psi. The effluent from the pressure cel1

v/as noË cenËrifuged; i.e. the fínal antigen preParatíon contained

both protoplasm and cel1 rvalls. The antígen r'¡as allorved to sËabilize

for one month at 4oC"

Test Procedure:

a) Set up three tubes for each specimen; one for serum dilutíon; one

for serum test; and one for Ëhe indívidual serum control.

b) In the serum dilution tube, rnake l-:4 dilution of the heat inactivated

(SOoC for 30 rninutes) Èest serum to a final volume of 0.8 ml vrith

saline and mix well.

c) Dispense 0.2 ml volumes of the diluted serum into both the serum

Ëest tube and the serum control tube.

d) Add 0"2 rnl of saline Ëo the serun control tube.

e) Add 0.2 ml of the appropriate antígen Èo the serum Èest tube. (Shake

antigen before disPensing) .

f) Add 0.2 ml of complement (2 lytic uniÈs) to both tubes (Guínea Pig

serun).



-34-

DIAGRAM OF BASIC PROCEDURES I N PREPARING G ONOCOCCAL

åNT|GEN FOR COMPLEMENT- FIXATION rECHN IQUE

(ni9. r:)

cul tu rø

stø rilø distilled wqtør contoíníng l"lo sodíum azíde

I
¡

I

v
fi I bør

I

I

,t

wqsh 3 X in s terile distílled wotø¡ contoining O,l%
sodium ozide ot 2OO RCF

I

v
finol suspønsion odjusted to 2OO mg, Fr ml, wøt

weight in distilled wotør

I

'1,

Ribi Cell Froctíonotor
I5OOO PSi

I
I

I

,1,

stobilize for I month at 4oC

N. gonorrhoeoø
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g) An antigen control tube is prepared containing 1.2 ml antigen,

0.2 ml saline, and 0.2 ml (2 units) complement.

h) Positive control serum should be diluted to a titre of 1:4 and

0.2 ml volumes of this serum dilution are used directly. Negative

control serum is also diluted to 1:4 and used directly.

i) Shake and incubate the tubes including the positive, negative,

and antígen controls at 37oC for 75 mínutes.

j) Following incubation, add 0.4 m1 of sensitÍzed sheep recl cel1s to

all tubes.

k) Shake and incubate all the tubes at 37oC and read when serum controls

hemolyse; not more than 30 minutes in any case.

The reaction rvas judged to be positive 1-f. 257" hemolysis and 757.

fixatíon was noted. The results are presented in percent hemolysís

for each serum.



IV" RESULTS
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From May 1970 to June 1971, cultural examinatíon and three

serological tests were performed on sera collected from 1r121

r¡/omen attending a Pre-Natal and Gynaecology Outpatient Clínic at

Ehe l^linnipeg General HospíÈal. However, the results on 264 patients

wäre excluded for either one or more of the following reasons: sera

vrere not suítable for analysis as they were hemolyzed; insufficiency

of serum specimens for t,he full range of test to be performed; anti-

complementary properties of the serum; or the blood collected r+ere

not accompanied by cervical and urethral swabs for cultural verifíca-

Ëion. There remained therefore 857 sera (767") of the total on r,rhích

valíd comparison could be made betrueen the results of Ëhree serolog-

ical -tests and cultural examination. There rvere 106 cases

categorized as having gonococcal disease.

A. Mícroflocculation Technique:

TeÞle I depicts the data obtaÍned v¡íth MicroflocculaËíon technique.

It rnay be seen that of the 106 female patients shown to be ínfected

with N.gonorrhoeae, 26 were non-reactíve while 80 showed reactÍvity

lndicating a sensiËivity of 75.4%.

Of the 751 female patients in which gonococcal infection v¡as

ruled out on first examination, 665 \¡rere non-reactive whíle 86 (LI.4%)

fernales who have no signs or symptoms of venereal infectÍon shorved

reactiviEy. Hov¡ever, on further examinatj-on and investigation of

clínical information of Ehese patients, 40 (5"Å) gave a clinical

history suggestive of various gynaecological dísorders or hístories

of pasÈ gonococcal lnfection. Thus, of the 40 sero-reactive patients:

nÍne patients had previous histor'fes of gonococcal infection as revealed
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by records of the Venereal Disease Department of Manitoba;3 r,¡ere

reactive v¡íth VDRL test for syphilis; 14 revealed gynaecological dis-

orders, supporËed r¡ith historical evídence such as hj-stories or

urethritis, dysuría and vaginal discharge along rvíth trichomonas

infection; B patients eventually had gonococcus isolated on subsequent

cultures; 2 revealed very recent gonococcal ínfectíon a l^Ieek before

this sÈudy vras begun; 2 had previous abortions; 2 patienÈs'had

gonococcus isolated vrhile confined i-n Èhe maternity ward for delivery.

The remaining 46 (67") sero-reactive sera not supported by either

cultural studies or historical evidence may be consídered as biologic

false positive reactors. Thus, by subtrâcting this from II.47"

obtained, t.he resulting percentage compared favourably rvith the study

of Reising (f971) who reported a 5.4% xeactíviËy irrìoo-ir,fected

females and 79.02 sero-positivity in infected females.

Table 2. This table shows the results obtained from patíents

with gonococcal arthritis.

The MFT was carried out on sera of eight patÍents diagnosed wíth

presumptive and definite acute gonococcal arthritis on the basis of

clinical symptoms and cultural examínation.

Of the eight sera tested, gonococcal antibodÍes were detected in

all excepÈ one insÈance. Six of these gave signíficant stróng

positÍve reacËions while one gave a weak poçitive reaction. Only one

serum was found non-reactive where the culture \^/as posítive.

. Unfortunately, 1-n Case No. 4, cultural examination from the involved

JoÍnts failed to confirm posiÈiviÈy" This was probably due to the fãct
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that the patient was already started on therapy when cultural

examinaËions rdere undertaken. Thís rvill suPport the claim of some

investigators that 501l to 7CZ cul-ture-failure rate has been the

general experience in cases of gonococcal arthritís (Graber et al,1960;

Simpson et al, 1962). It is considered that when sera are found to

gíve definite positive reactions with one or more Èests further confir-

matíon ís unnecessary. fn this particular case, it w111 be noted in

this regard that if cultural rnethods vlere used alone, N. gonorrhoeae

would have gone undetected.

l.lith regards to Case No. 5 whose disease vras not detected by MFT'

the positíve cultural report vras obtaíned only after a series of

culËural examination were done.

Although thís tesÈ has been evaluated in sera with culturally and

clínically díagnosed cases of uncomplicated gonorrhoea ín v/omen

(Reising, 197I) and a favourable degree of reactivity has been suggested

no data has previously been available on the pattern of reactivity of

this test in cases of gonococcal arthrltís. This data despíte its snall

number is of value as the disease is noË conmon.

In comparing MI'T resulÈs wíth cultural methods, iÈ appears that thís

method rvhen properly applíed has the advantage of an increase in

sensitivity sÍnce joint cultures has yÍelded resul-Ës only in about 25%

of patients (Graber et al' 1960) 
"

Table 3. This gives the data obtained when sera from fifty-five

nasopharyngeal carríers of menfngococci \^Iere tested by l{FT. In addition,

sera from trvo subjects carryíng N. lactamicus in the pharynx were also

tested "
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rn the sero-grouping of 55 meningococcal carriers; B were classi-

fied as Group A; 33 as Group B; 7 as Group y; and J non-groupable.

From these groups, 35 were adults and 20 were children.

- 
Serological invesËigation of these sera by MFT reveals that none

reacted rvíth Group A.; one reacted with Group B; one reacted with

Group Y and t\.ro vrere reactive with the non-groupable. rt is important

Èo note thaË \,rith the four reactive sera, all were adults. None of

the sera from children r¿ere reactíve.

I^lith regards Èo the sera of carriers of N. lacËamicus, no

reactÍvity was observed ín both cases.

Table 4. This Ëable shows the.results obtaíned from sera of in-

dividual-s who were ðesignated as "normalrr on Èhe basís of no history

of prevíous infection with !. gonorrhoeae.

Results of this test. reveal that in all apparently healthy

members of the laboratory staff (12 fernales and 9 males) t,he l"fFT was

non-reactive.

Slmilarly, in a group of 10 children (6 females and 4 males)

aged frorn five months to 12 years presumed free of gonococcal infection,

none \¡rere found to be reactÍve.

B. Indirect Fluorescent Antibody Technique:

Table 5 depiets the data obtaíned with IFAT.

rn the group of 106 female patíents with gonococcal infection, 32

úIere non-reactive r¿hi1e 74 shor¿ed reactivity Índicating a sensiËivity

of. 6.9.82"
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0f the 751 female paËients that lrere non-infected, 620 vrere non-

reactive while 131 (L7.4%) shorued reactivity. rt rvill be noted here

that the incidence of false positive reactors is higher than with

MFT.

- rn the group of B patients diagnosed with gonococcal arÈhriËis,

íÈ may be seen (Table 2) thaË sera of 5 tested by this technique

gave a 3* fluorescent staíning at a dilutíon of 1:200.

In the sera of 55 nasopharyngeal carriers of meningococci,

Table 3 shows that none of the eight sera from Group A reacted,

however, 2 oî Group B; 2 of Group Y; and 3 of the Nongroupable

vrere reactive. trlÍth Èhe sera from carriers of \. laq.tamicus, no

reactíon was observed.

Sera from all healthy blood donors were found to be non-reactive

wirh rhls resr. (Tab1e 4).

C. Complement-Fixation TesË:

Table 6 presents Ëhe results obtaíned wíth Complement-Fixat,íon

Technique (CFT).

of the L06 sera from culturally posÍtive patienËs, thÍs tesÈ has

shown a high non-reactivity of 73 (31.12). 0f rhe 33 sera which

shovred reactivity, 17 yielded a tirer of 1:4; l0 a titer of 1:B;

flve a tfter of 1:16; and one a títer of 1:32.

of the 751 sera from culturally negative patients, 672 $rere non-

reactive and 79 (10.52) r.rere reactive" of these 79 reactive sera,

43 ytelded a titer of 1:4; 22 a títer of 1:B; l-2 a riter of 1:16;

and two a titer of 1:32.
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with regards to the patients with gonococcal arthritis, sera of

five of the eighÈ patients gave significant reactíons; Èr,ro at a t.iter

of 1:16; and one a titer of 1:8. Three sera gave negatíve reactions.

Of the sera from 55 meningococcal carriers, two vrere reactive with

Group A, (both yÍelding a titer of L:4), tvro vzere reactive rvith Group

B' (both yíelding a Ëiter of 1:4), three vrere reactive with Group y,

(one a Ëiter of 1:8, and t$ro a titer of 1:4), and one was reactive

v¡ith the Nongroupable yielding a ríter of 1:8.

No reactívity rvas noted on sera of carriers of N. lactamicus.

rn testíng sera with the group of presumed "normals", (Table 4)

only one serum from the group of adults showed a weak react.ion

yÍelding a títer of 1:4. One serum was anti-complementary, therefore

inconclusive.

statisrically, no dífference ín specificity could be found

between the CFT (10.52) and Ëhe MFT (11.42) though rhe CFT demonsËrared

slightly less posí-tÍve sera from Ëhe presumed non-Ínfected group. The

cFT was found to be the least, sensiÈive (31.12) of the three Ëests.

The IFAT shows a reasonable ratio of sensítivíty (69.8"/.> but has

the highest degree of non-epecifícity (L7.47.) among Ëhe three methods

used, The MFT appears to be considerably rnore sensitive (75.47") than

the two other Eests and demonstrates an acceptable leve1 of non-

specÍf Ícity (11 .4"/.) .

Table 7 . comparing clinical Diagnosis r¡irh serological Dara.

cases 21 31 4, 6 and 7, Ëhe Ì,fFT resulÈs rvould appear valid.
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The IFAT technique appear valid only in Cases 2, 6 and 7, whereas the

CFT appear valíd only in two cases which are 6 and 7.

In comparing Case 1 and 5, ít is important to note that the case 1

suggests a mere "immunologic status" ruithout active infectíon (it ob-

úiously relates to past infection) whereas the Case 5 suggests that

infection has not yet initiated a detectable immunologícal response

or ÈhaÈ the duration of ínfection is too short for the antibodies

to be produced. ReporÈs claim that tv¡o weeks or even less after

gonococcal infection occurs, antibodíes may develop (chacko and Nair,

Lg67). But this case befng a ma1e, one probable reason f-or the

absence of detectable antíbodies is Ëhe non-absorption ôf the anËigen

due to the limitation of ínfection aË Ehe surface of the urethra.

Therefore, Ít ís not surprísing that negatíve r_eactÍoris could be found

in cases wfËh anËerior uret.hral infection. Also, it Ís Ímps¡tant to

bear in mind Ëhe possibilíties of wlde dís.crepancy in the serologícal

detection betr+een the males and females. For if the case would have

happened to a femal-e, and should the anËigen be asorbed because Èhe

gonococcus spread or penetrates into the deeper layers of the mucous

membranes which have a greater blood and lymph supply, antibodies

would have been produced

Most importanË of all in cases 21 3, and 4, the MFT strongly

suggests Íts worthiness in tracking asymptomatíc females ruho are the

reservolr of the disease
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V. DISCUSSION AND CONCLUSION
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A. DISCUSSION

The superiority of the conventíonal cultural methods over

serological methods in the diagnosis of gonococcal infection

especíally among \,romen has been emphasized and accepted in the

literature. However, the efficiency of cultural methods depends

J-argely on the type and sensitivity of the media employed.

It is now beíng suggested in Èhe Center for Disease Control 1n

Atlanta, Georgía, that serological tests will soon be able to discover

or confírm gonococcal infection in presumpt.ively asymptomatic \üomen.

Sínce 1900, numerous investigators have studied and compared one

serological test to another but none has come into routíne use due to

lack of sensitívity or speeificity or boÈh. So far, the eomplement-

fixat,íon Èechnique appear Ëo be the on1-y serological procedure Ëhat

was moderat.ely specifíc. IÈ seems to give the most reliable verifica-

tion Èest and therefore has vlon general acceptance as a confirmaËory

serologíc test for gonococcal disease" However, slnce the introducÈion

of antlbiotics such as penicillin and sulphonamide treatment, the value

of this test dÍnÍnished. \.Iallace et a1, (1970) mentioned thaÈ antigen

preparation in serological test for gonorrhoeae are eíther group

specific or strain specific and therefore lack the specíes specificity

required of a good diagnostic serological tesÈ.

Prevfous workers have descrlbed the following three test.s for de-

tecting gonorrhoea:

1) The nÍcroprecipitin test using phenol extracted antigen by Reising

and KeLlogg (1965).
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3)
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The microprecípit1n technique usíng a lípopolysaccharíde antigen

from N. g_onorrhoeae by Chacko and Naír (1967) and

The Indirect-fluorescent antibody method usíng a formalin

treated suspensio., of'gorrococci as antigen by Peacock et a1,

(le6s).

None of the above meËhods have been proved sufficiently re1íable

to replace Ëhe ComplemenË-Fixatíon technique.

The comparíson of MFT, CFT, and IFAT results in this study reveal

that the MFT '¡as a hlghly effective confirmatory ÈesË in the sero-

diagnosis of gonorrhea. In the majority of cases, sera- tnr"n t"t"

reacËive in the MFT were corroborated by either culËural examinatíon

or clinical diagnosis. Thus, the agreemenË of the MF! results with

cultural analysis vras 75.47", vthereas that of th"e CFT was on1y 37.17",

and 69.8% with IFAT. The data obtained with l'ÍFT compared well r,rith

the report of Reising (1971) whÍch gave 79.07. as percentage sensitívity

in testing 262 \,¡omen ínfected wiËh gonorrhea.

The data presented in Table l, clearly indícaÈes that of the 86

cases that were culturally negative buË_ showed reactivity wíth MFT,

40 were supported either by historical evidence of gynecological

disorders or past venereal ínfections. It is significant Èo note that

10 cases of asymptomatic \,romen would have gone undetected at the time

they were first examined by culture had their sera not shorvn reactiv-ity

to MFT"
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The specifícity of MFT in sera from presumed normal subjects has

also been evaluated and a satisfactory 1eve1 r,¡as obtained. It is as

least specifíc as the other meËhods in current use. In testing sera

from 51 verified meningococcal carriers, reactiviÈy vras noted only

1n four.

triÍth regards to the 9 cases that were negative by culture but

consistently reactive by MFT, ít appears that gonococcal antibody can

be present as long as 3-9 months although records from the Venereal

Disease Department shorv that these patíents had been adequately

treaÈed for their infection.

I,trhile Ëhe CFT has been wídely employed as a confirmatory tesË for

gonococcal ínfectÍon, in thís study, the occurrence of 3I.I%

sensltivity ín 106 infected women has been discouraging. It appears

relatively insensitive and a minority of sera give invalÍd results

because of their antí-comp1-emenEary or toxÍc properties.

The 73 \,romen who were shown to be infected buÈ were serologically

non-reacËive suggests undersensÍËivity of the test. In sera of

healthy blood donors, the CFT appear to be the only one among the

three Ëests compared that has shown reactívity in one sera. Table 3

shows that Ëhis test yielded the highest number of reactivity among

the nasopharyngeal carriers of meningococei

Since the 1930 t ", a vast number of investigations on gonococcal

complement-fixation Ëest has been presented and recorded. Lange et al

(1965) investigated 1601 patients using the Complernent-Fixation TesË.
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They concluded that a positive reaction without, clinical signs

in patients wíËh pulmonary dísease cannot be taken as an evídence

of present or previous infection. However, Ovcínnikov (1963) in

-his 
review of the net,hods for laboratory díagnosís of gonorrhea ín

Russía concluded that although the CFT has fallen into disuse, it

should oontínue to be employed províded that ner¡ and ímproved anti-

gens can be developed.

IFAT for the identífícation of gonococcal antíbodies as demonstrated

in this study may be accomplished in approximately one and a half hours.

Telchnícal1y, ít is no more rl.ifficult'to pe::form than the MFT. This

Ëechnique however, ís as yet not suitable for use ín sma1l hospital

laboratories because ít is absolutely necessary to províde expensive

equípments used in fluorescence microscopy.

The results obtained with IFAT shows Èhat the percentage of

posltive findings in non-infected females was high. The reactivity with

sera from the 51 meningococcal carriers Ëotalled seven. This finding

lends support to that reported by Peacock et al, (1965) who claim rhat

the indirect FA rnethod was ineffectj-ve in differentiating meningococcal

and gonococcal antibody.

0n the evidence presented in this study, iÈ, seems Justifiable to

claim that the MFT proved to be superíor and adequate fo.r the díagnosÍs

of the disease espeeially in discovenÍng asymptomatic women.
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B. CONCLUSTON

The relation of the MFT to IrAT and cFT has been discussed and

the advantages of the former seem firmly establíshed. EvaluaÈíon

sËudies of the MFT using antigen susperrsion consisËing of cholesÈerol-

lechítín. partícles sensiËized wíth an exËract of gonococcí are presented

wbfch serve to indicate lts applicability of detecting human anËibodies

to N. gonorrhoeae especially among asymptomatic women. Thus, in this

study r^re trere able to demonstrate that the MFT is capable of detecËing

the gonococcus in the asynptomatíc fenale r¡hen compared to cultural

methods.

The applicatíon of llFT to the. serologic.àl diagnosÍs of gonococcal

arthritis holds promise of providíng a method for specific recognítion

of. the disease. This technique when properly applíed has the advantages

of Íncreased sensitívíty as Èhe presently recommended cultural pro-

ceduies" Thusr.',.{e found in this study that the results of l"fFT showed

accepËable correlation with cl-inical díagnosís and culÈural examination.

lllth regards to absolute specificity of this technique, the small

number of positíve results obtained which are not supported by clinícal

er¡idence may be considered to refl-ecL cross-reacÈivÍty against related

species of the Neissería.

Our findings indicate thaÈ thís technique merits field evaluation

fn hospital laboratories in order to define íts diagnostic usefulness

under routine laboratory condíËions. Although further evaluation is

necessaryo Ëhe indications are Ëhat it wÍll eventuall-y prove to be an
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excellent specífic serological test for the <letection of gonococcal

antibodies.

The MFT appears to have two advantages as a serological tool:

FirsÈ, Èhe conveníence and simplicity of the procedure - a factor

which may be important ín srnall hospital laboratoríes and clínícs;

Second, the equipment and necessary deviees are already in most

laboratories and requires no specÍal expertise.

If one considers the MFT from the practical standpoint, a

saving of 2-3 days over the conventional culËure is effected.

Serologíc identificaËÍon of antibody as demonstrated by thís

technique can be accomplished in one hour and it Ís quíte convenient

whíle the patienËs are waiting in the cLinic for examination.



VI: SIJI'ßÍARY
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Three serological tests -- Indirect lluorescent Antibody

Technique (IFAT); Microflocculatíon Technique (IÍFT); and the

Complement-FixaËíon Technique (CfT) using different antigen

preparations vrere carried out on sera of 857 female patients

aËtending Pre-Nata1 and Gynaecology Clinic; B diagnosed cases of

gonococcal arthritís; 31 sera from presumed normals; 5l bacteriolo-

gíca11y verified nasopharyngeal carríers of meningococci and two

carriers of N. lactamícus.

The resulÈs \,¡ere compared and evaluated with cultural examina-

tions and clínical diagnosis. A hígher proporti-on of positive

results rvere obtained by the MFT than by CFT and IFAT. Tn patients

with G.C. arthritis, the tesË \,ras reacËive more often than CFT or

IFAT. In the gl'oup of meningococcal carriers, ít was more specific

than CFT or IFAT. The specificíty in normal controG ìr" .*""11ent.
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APPENDIX 1 - I'IATERIAIS USED

Lecithin (Beef Heart) purified from Beef Heart in not less than 32

solution in Absolute Ethyl A1cohol. (rnis is also completely

satisfactory for the preparation of vDRL antigen in prescribed

concentraËion of 0,2 - 0.227""

Fluorescent conjugated sera - amb Anti - Human Gamma Globulin

Fluoresceín Labelled, is a standardized high titered reagent

for use in the FTA -. ABS Test. rt is commercially prepared

and obtaíned from Aerojet Medical Biological systems.

Cholesterol (Ash - free) in AbsoluËe AlcohoL O.g"Á.

REAGENTS USED.

ReagenËs for Cholesterol - Lecíthin Mixture

Stock SoLution:

Bacto-Cholesterol (ash-free)
(Difco 110224 - 13)

o.g"/"

30.3 mg/m1.Lecithin - Beef Heart
(Dífco 1122L376)

I,trqrkÍng Solution:

Bacto-Cholesterol (0 . 9"/.) 10.0 ml.

LecÍthin - Beef Heart 0.132 ml.

PBS Bufferedsaline

Stock Solution:

NarHP0O 109 " 6 gms.

NaHrPOO

WorkÍng Solution:

Stock Solution . o.. d 40,0 rol.
' NaCl 8'5 gn' -

Make up the above to 1000 ml_.



_64_

BUFFERAPPENDIX 2: SORENSENIS

A. Stock Solution:

Sodium Monohydrogen Phosphate
in I liter of solution.

Potassium Dihydrogen Phosphate
ín 1 liter of soluËion.

(Na'HPOO .2H20) 11.876 gms.

9.076 gms.(KH2P04)

B. I,lorking Solútion:

NaTHPOO

KH^PO, ., ¿..¿4

Vo1. of Na'HPOO

SORENSENIS BUFFER MIXTURE

Vo1. of KHTPOO

ml.

ml-.

pH of Mixtures

8.302

L171

B. O3B

7 .863

7 .648

7 .347

7.146

6"976

6.813

6.643

6.468

6;239'

5.910

5.600 
_

5.305

4.976

4.529

60

40

10. 00

9.90

9.7s

9.50

9. 00

8. 00

7"00

6.00

5.00

4.00

3.00

2.00

1" 00

0. 50

0.25

0. L0

0. 10

.0.25

0. 50

1. C0

2.00

3.00

4.00

.5.00

6.00

7.00

8"00

9"00

9"50

I "7s

9.90

10"00


