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4 BIUDY OF FHE GRGANIGHS ASSCOCIATED WITH N, GONORREEA
IF BATERIAL FROM PATIKNTS

{(vith “peeial Reference to Their Effect Upon the
ifficiency of Liagnosis by the Culture lethod)

There are three main fypes of gonorrhea each of which
offers a different problem as far es diagnosis is concorned.
There is the early or acute stage with 1te pronounced
elinical signe and purulent discherge which may be diagnosed
by the smear techniec. Intracellular gremenegative diplococel
whieh resemble the gonmococcus, in smears from the male genito-
urinary tract, warrent the disgnosis of gonorrhes if the
history of the infection or the clinieal evidence is presump-
tive ¢f zonorrhea, In women and children where there are
gometimes dischorges other than gonerrheal the smear diasgnosis
alone is less certaln and mey be mislesding.

During the subeacute snd chronic stage, the clinical
signs gradually abate to a point of becoming atypical end the
exudate may be scanty. Since the gonococel may be few in
number btheir presence on & smear may not be detected, If
gram-negetive organisms are found on the smear, one cannoct
be certain sbout their being N. gonorrhea, Disgnoses of
guch cases must be confirmed by the culture method,

ihe third group of ceses consists of those persons who
may be classified ss ssymptometic carriers. The gram-stained

smears from these cases may be repestedly negative, thus



giving much wmore importance to the culture method for their

diasgnoses,



DISCUESICE OF PRESENT DIAGHOSTIC WETHODS

smear lethods Only In an scute case with typieal

elinical syoptors should s diagnosis be mede on the basis

of a smear alone. Ihe smear method, depending, as it does,
solely upon microscoplc exemination for dlegnosis, is an ine
efficient method when used alone, because there are several
bacterie which may eclosely resemble the gonococcus morphow
loglically. Mot only are N, intracelluleris snd N, catar-
rhalis indistingulisheble morphologically, but other cocel
during their stege of division resamblg it very closely such
ag gremenegative forms of streplocovel, staphylococcl, Diploe
cocous pneumonise and coccoidal forms of the colon bacillus,
And then, of course, there 1s always ﬁha»pasaibility that
gonogoeel are rresent on the slide, but are mlssed by the

microgscopic exarination.

Culture lethod, It has long been recognized that the

culture method of diagnosing gonorrhes is superler to the
gram-stained smear technic. Cohn (1940) of Now York in e
recent study of wvulvoeveginitis cbserved that the discrepsncy
of the smear and culture diagnosils became more and wore
evident the longer the infection was present, He states

that in the advanced state of this disesse 40% of the
posltive cmses would be miseed by the smear method alone,

k& héa frequently been observed in patients trested with
sulfanilemide or its derivatives that the smeay report 1s

negative while the culture remains gonococcus positive,



shew and !¢ Allister (1240) in a series of 136 conw
secutive eultures taken on ceses with a negative gram gtein
obbtained twentywone positive culbtures. Depending upon smears
almﬁ% one out of five casesz would have been nisdlagnosed.
Carpenter, Leahy, and Uilson (1938) in & study of 245 female
patients found cultures positive in 205 (91.9%) end smears
positive in oniy 107 {(484), Cultural methods in their
hands proved t¢ be almost twice us reliab}é ag were the
mieroscopic studles of smeers.
iven using the culture method, however, false results
are sometimes found, There must be some resson for the nege
ative culture results that are sometimes found in positive
cases., The orgeniem must have been present in order to have
produced the diseass, but for some reascn failed to aroﬁ
artificially i+ the laboratory. |
There are at least five possible reasmﬁs for the failure
of gonococcus colonies to appear when materisl from positive
ceses is ?laﬁ@d on agar.
1. ‘The organisms syre "walled off" within the tissues
and are not present in the exﬁdsts.which is cultured.
-1 Th&‘ay@ciman wes imprmﬁﬁrly taken,
3. The time that elapsed between the taking of the
specimen and the plating out waes toeo long for the
survival of the organism.

4. The conditions for growth were not suitable,



(o) Feulty medis wus ugsed for culturing the orge
gniarg,

{b) There was improper incubation ee regards
ﬁawpevatura, roisture, time incubated, and
oxygeﬁ tension,

H5¢ The contaminating arganiaﬁa in the materiel culte
ured were so npumerous that they pﬁa&a&ad an ine
hibitory effect upon the gonococeol presents

. brief explanation of each of these p@infs will now

be given.



"alllng Off" of Gonococei Lithin Tissues

if this happens, not only the clinicel signes are dle
minished, but alse the number of ﬁvgaéisms is dscreased,
This conditlon 1s likely to occur in the subescute or chronie
stage. ihese resctions either completely seal off the micro=
organisme within the tlssue for an indefinite time, so that
the infection becomes 1ataht, or cause the organisms te be of
such a transitory nature, that they will be found intermite

tently.



Fhe Hpeclimen wes Improperly Teken

If the specimen is not properly taken, the organism
sctually causing the infeetion can eaplly be missed, thus
leading to false sulture resctlons., In the male the eollection
of secretions for cultural studies for gonococel is usually
net & difficult metter, Une merely hse to wash the glans
penis with slechol, Yo strip the‘prastaﬁe, &eminal vesicles
and the uretire and have the patient pass lmmedlately there
after a small cusntity of urine into a sterile gontainer,

In the female the story 4s by ne means such.a& simpie one,
The fcllawimavpracadurés'ar®~r@aammanéeﬁ by the fmerican
Nelsserian l'edicel Society (1938).

Bartholin's glands and the urethra, including Skene's
glands and their cpenings, should be inspected and palpated
under a good lightﬂ The exits of Bartholin's glands should
be cleansed, and the glands "milked" to secure a droplet of
secretion, The external urinery meetus must also be cleansed,
The urethra and Skene's glands are also "milked”,

i bieva.ve speculum is used to expose the cervix. o
lubricant should bz used. 'The sexternsl og should be cleansed
with dry colton., ‘The specimen is secured from within the
canal with a sterile platinum loop on & gless red or cottone
wound applicator. 4 capillary tube is slso useful for this,
Care should be taken not to carry the infection to the cervix,

Gonoecocci should be looked for im the rectum by using



e

a8 proctoscope. Iwo ameara'should be made from each suspected
area.

The American Nelsserian Hedicel Society sistes that
gulture isg the only absoclutely certuin method of differentiaste

ing the gonoecoccus.



The Time That Elmpsed Setween the Teking OF
the Specimen end the Plating Out Was Too

Long For the Survival of the (rganism

Although meny suthors state that the specimens should

be placed in the hends of a bactericlogist within a»f@w hours
or kepﬁ in an ice«box if a longer time le necessary, nothing
definite haa Dbeen fauné regarding the visbillty of the gono-
eoccus on the original swalk. Since no experimental work was
dissovered concerning this, we thought that it would be valu-
able to sttempt te find out some data about how long a specle
men could be allowed to remein unplated and still show growth

of gonoecoecl, C(ur experimental work on thie wiil be dlscussed

iater,



Conditions for Growth VWere Not Suilteble

Feulty medis was used for culturing. #s yet we have B

founé no medium that is selective for the gonoeoeccus. Ve
know that it will not grow on ordinary lesboratory medla, but
rust be furnished with nutritive materisl from the body. The
pH of tﬁe media is also important, the best growth being obe
teined in the range pﬁ 7.2+7:8, The organisms grow much |
better on media that are freshly made and kept molat,

Bumn in 1885, six years after Eha organism had been proved
to be the eticloglesl sgent in gonorrhea, successfully grew
the goneea#cuﬂ'ﬁn congulated human bloed serum, In 1920
a mediun maﬁ& by Lﬁvinﬁhal, which was used at that time for
the'eultur@.afkﬁt influenzae, was tried. From 1934 to 1938
VeLeod snd Carpenter experimented with verlous medis In
which heated blcod was used, These came to be lmown as chocoe
late egers, In 1938 Reltzel end XKohl made a plasma hemoglobin
agar. Within the lsst fow years particular interest has ben
teker regsrding the best kind of medium to use, In 1931
f@i&uze made a caiffs btrain agar which c¢can now be secured in
8 powder Term from the Digestive Ferments Company, Letrolt,
vichigan, . few of the newer medis that have been tried
within the lasst decede are as follows: Douglas chocdolate
agar, ﬁraﬁfmrd’s medium, Raven's semi-sclid agar, testicular
hydrocele agar, ascitie infusion carbohydrate medium, Vorth's
gelatin BEaY, ﬁifﬁ#»pfetaaaamhemaglabin agar, plasme~-sgar

wediwr, and the allantoic membrane of the chick. However,
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the sthject of a selective medium for the gonocogcus needs

wueh more irnvestigetion.

improper incubation. There hus long been a difference

of opinion regerding the need for air or 10% CUp =8 the
better smvirunmént for growth,. Same claim gocd resulte with
both methods. ﬁuch of this dirf@r@maa of opinion probably

is due to the different temperatures at which the cultures
wers iacubataﬁ. Growth can be obtained by incubation from
34° ¢, to a?g C. The optimum temperature appesrs to he 38“ Ca

B ey
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olated streine usually need to be incubated for

forty eight hours before visible colony growth appeers, If

the strain has been transplanted for s long time on srtie
ficial media, grﬁwﬁh may be obtailned alter twenty four hours,
It is aleo importaent that the ehlturaﬂ be kept moist when

being incubsted. A wet paper towel plsced under the petrl
dishes in the closed contsiner will provide adequate moisturs,
If any one of these points is neglected, false negative reports

ray be given out on a positive case.



Contaminating Organisms

Although contaminating organisms of N, gonorrhea are
often mentioned by various investigators, very little work
has been found by us regarding their isolation and identiw
ficetlon by cultural and bicchemical reaetionss Ho experie.
mentsl doete has been seen by us concerning the harmful
effects, 1f any, exhiblited by these contaminants upon the
growth of W. gonorrhea. Therefore, we considered 1t to be
a point worthy of investigation,

The work of Gordon and Meleod (1928) showed that =
nurber of species of bacteria are sble to oxidize the coms
pound dimethylupnphenélenadiamine hydrochloride. Price
(1929) used the same compound to btest 2,000 cultures made
for the gonocovcus., le atgtad that other members of the
genus relsseria slso gave s sirong oxidase resction. He
also encountered on four occasions & small grem-negetive
coccus which was evidently not & member of the FHeisseris
group and which gave ¢ strong positive oxidase reactian.
MeLeod snd hié ecolleagues {(1936) stated thet in 278 cases,
cultures of gram-negative diplococei other then gonococcl
were obteined in six instances which gave a positive oxie
dase reasction with the tetramethyl ecompound.

Thompaon {(18937) gives a brief discussion sbout conbtame
inating ergerisrs. In from 1 to 2% of the cultures he en~

countered orgsrisme which gave s positive oxidase reaction
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&nd.@:ich wore not gonoccceis In a few instences chromoe-
geniec members of the genus Helaserlis were found, probably
s flava, and alsc nonchromogenic, nonfermenting Helsseris,
presumsbly N. catarrhslisz. On three or four occasions
oxiduge~positive yeasts have been found. All of these ore
ganlsms produce much larger colonies than the gonocoocus,
and for that reason suspiecion is eroused tha®t they aren't
gonopogsi, colonles of which vary between 0.5 end 1,0 mm,
in dismeter after twenty four hours! incubation.

‘hompson states that there are two types of oxidasew-
positive bucterie which occur in cultures fromw the genitoe
urinary %trect sand whieh produce aqlani@a ef ebout the same
gize ag that of the gonococous on original culturss. The
first ie & srell grem-negative rod which grows resdily on
nutrient sger aend which 1z easily differentisted by its
Eﬁrphﬁlﬁgiﬁ appesreance alone, The second is e gram-
negative diplobscillius morphologically, although there is
snough variation to neke declsion difficult es to whether it
is a short rod or coceuss Its diometer i within the limits
exhibited by the gomecoecus. The central portion of the
orgenism appears more lightly stalned than the periphery,
giving the appearance of a tiny hole., Thie cgcurs only in
s part of the orgerisms in & given microscopic fleld,
usually in not more then a guarter or in s half. The dis-

tribution of the orgenism in a steined smesr is in wasses
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or plaques. Ihis is guite different from the relatively
even dletrivution of gencoooci in smears from sultures.

Thie orgerise glves growth on nubtrient egar and broth, but
it is not profuse, It le ronemotile, growe at g8” Coy will
not licuefy geletin end fermente glucose, malbtvse, mannitel,
lectose, sbd sucrose.  Thus far 1t hes been inmpossibie bo
1dentify definitely thoese two organisms with specles or
geners whieh heve been provicusly desgribed.

Cohn {1040) reports thet any urnocessery condterination
of the sweb or sathetor used for the collestion of sulture
pe terdsl rust be avelded, e saye thet the swad or csthoter
ghould ecome only in contect with the astuel plauce where the
exwdate appesrs, otherwlse scoondary microw-organisms wmay
overgrow the goncgcgeus. lowever, no experimental work

weg given iy supprort of this atatement.



rURPOSE OF INVESTIGATION

The purpose of this investigation is to find out ir
the presence of contaminating orgenisms has anything to do
with the negative results found in certein positive cases.
‘Since we slmost never are dealing with a pure culture of
- gonococel when obbaining e specimen from a case of gonorrhea,
we rmust consider thet the growth of the gonococel present
might be different when plated on an sgar plate along wiéh
many conbaminating orgeniems then it wes when growing probe
ably in pure culturs within the human tiégusa Altheough it
may net be possible to obteln the orgenism In an uncontams
1ﬁat$d state, we are attempting to see 1f greater care need -
be taken to obtain the specimen 28 free from contaminents
as possible.

If by studying the effects of these various organisms
seperately and in different combinations upon the growth of
the gonococcus, we éan show that a higher percentage of
positive cases can be found if these contaminants are elim-
inated, a contribution will be made to the culture method
of diagnosing cases of gonorrhea.

If it is found by experimentation that the gonococcl
grow better when not conteminated, then we must assume that
the extreneous organisms present have an inhibitory effect
upon the growth of the gonoeoecl, To be of any practical

dmportance thils must be more of en inhibition than that
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which would result merely from the presencs of & large
number of orgenisme on the plate. We have observed, for
example, that if s large number of N, gonorrhes colonies

are present on 8 plate, the colonies will be smaller than 1f

there were only a few isolated colonies spread sbout the plate.



EXPERIMENTAL WORK

¥aterials

£11 the specimens used for this work were frow women
patients, and were obtained by Dr« Miriem Luten from the
¥ultnomeh County Clinie. At first various media were used
in growing pure cultures of gonoeocci, Those media used the
most were: sheep testicular ascitic agar, Horth's g&lgtim
agar, Difco proteose hemegiobin agay, and Douglaes egar, all
of which gave good results. However, since Douglas chocolate
agar, meds by adding {rom five to ten percenti of fresh bi@@@
to Douglas agar when atl 850 Ce, is probably used the wost
widely and since ell the plated specimens received were on
this ager, it wes thought adviseble to use this es a standerd
medium. Therefore, all the experiments done involving N.

gonorrhea employed the use of Douglas chocolate agar.



Nathods

Various strains of zonococel were isclated from Douglas
choceolate agar plates which had been incubated at 5@0 Cs in
10% 6&2 for forty eight hours. The gross appearance cof the
gonococcus colonies, the microscopic and staining characteris-
tics, and the sugar reactions were determined, .In connection
with the lest nared vbservetion a brief study of wvarious in-
dieators thought to be suiltable wes made., The indicators

found to give the best color changes with glucose medis and

o
S can ae o e o o ke W e Pd y j r;
gonococcl were cresol red, changing coclor through a p range

of 7.2 to 8.8 and ph@ﬁﬁl red with a range of color change of
pﬁ 8.8 to 8.4. Fhenel red was used in a final concentratiorn
of 0.0005%, obtained by adding‘twenty five cubic centimeters
of a 0.02% agueous solution of the indicator to & liter of
the medlum,

411 the streptococci which were taken from the plates
were inoculated into Hartley broth and incubated for twenty
four hours. Blood plates of these organisms were made to
£ind out whether or not the streptococel were h@molytic;

The pure cultures were then incubeted on blood slants and
after twenty four hours incubation were kept in the ice~
box, A few of the streins of streptococel were clgsaified
bvaancefield'a clagsification.

£11 the cother contaminants were inoculated on infusion

ager slants, "hen good growth was obtained, a gram striu
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was made to find out if the culture was e pure one and to
study the morphology. Fermentetion studies were made of

all the contaminants on glucose, sucrose, snd lagtose broth
tubes. The rmleroscopic appearance of the contaminating grame
- pesitive baecilll and the gram-negative rods was noted.
Gelatin liguefaction and coagulase tesils were run on all the
étaphylaeﬁami as an aid toward finding which ones were pathoe
genic. Blood plates were streaked with eaeh.acntaminanﬁ for
the purpose of dstermining the hemoliytie prap@rties, pigment

formation, and oxidase reactions,



Contaminants

Although rany of the cultural resctions of the conw
taminating organisms were studied, in some ecmses, especial-
1y in regard to the gremepositive bacilli end the streptoe
aocéi, it was impossible to identify the organism by name
without apén&ing more time on the problem than seemed
practical, 211 tha-aanﬁaminanﬁa which were mizxed with the
gonococel in the following experiments were those 1soe
lated from sctual ceses of gonorrhea.

i'any conteminsting colonies were picked from each
Douglas chocolate ag r plate on which & specimen had been
plated. It was hoped thet by this moans all the different
types of bacteria occurring on esch plate would be found,
¥any colonies plcked from one pleste on i&aﬁtification
turned cut te be of thﬁmsama species ag others and some
types were probably missed. »sut in zeneral it scems
probable that thevaazlactien ultimatsly obtained repree
- sented the most common orgsnisms sssociated with N. gonor.
riea in specimens taken from patients. Some of the plates
srxamined turnsed cut to be negative for N. gonorrhea,
Therefore, the organisms picked from these plates rapresent
the crganiamz'mast commenly found in suspected cases of
gonorrhea. Specimens from both the cervix and the urethra
were examined.

The characteristics of all the staphyloeoccl pleked



al

from the plates are summarized in Chavrts 1, 2, 3, 4, 5,

snd 6. From the plates sre sumarized it can be seen that
gspecimens from th:irteen positive gonorrhea cases showed
the prescnce of vericus kinds of staphylocoeci. Eight
specimens negative for H. gonorrhesa qantained_ataphyla*
goeci. Although there is no certain laboratory test for
detormining the pathogenicity of staphylocoeci, the warious
teats which are usually done for testing this property

ere gelatin liguefaction, hemolysis on blood plates, pige
ment formstion, and coagulase tests, The first three

teste mentioned do not correlate ss well with pathogenielby
as the coagulese test dces. Sltaphylecocel from twenty
four patients zave positive cosgulase lests, indicatling
that they wvere pathogerile strains.

Charts 7 snd & summarize some of the characteristics
of the graw-positive baeilil found,. Morse work, however,
neéds to be done on the classificstion of these organisms,.

The results found on the yeast organismg seen on
Chart 10 are espseially interesting since these orgenisms
give positive oxidase reactions, Although the colonies do
not resemble those of ¥. gonorrhea, they ﬁight be gone
fusing to some in thet they give a definite black color
with tetramethylsp-phenylens-disrine hydraehiarida,

Gram-negative bteeilli were found in several cases,

B. coli being identified in specimens from just one patient.
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From a patlent nemed Allen was isolated a gramenegative
rod, whose characteristice sre seen on Chart 9. It is

a tiny gremenegative bagillus that wes not identified by
us. It oceurs freguently on the N, gonorrhea plates, and
is gconfusing because the coleny 1is colorless, pin-point,
and oxidase positive. Evidently it is not H, influengae
gince 1t does notdemonstrate the setellite phenomenon on
vlood plates.

Streptococci were isclsted and 1dentified by Lancefield's
classifisetion from five ceses, Four of these stralns were
sdentified sz belonging to species Streptococecus pyocgenes,
groups £ sand G, both of which ere conslidered to be patho-
genic for wen. A hemolytic streptococcus was igolated
freﬁ thgueyﬁ of one patient thought possibly te be e case
of ophthalmia neonstorum. Although the organisr grew on
extrect esar and was, therefore, considered at first to
helong to the Enterococci group of streptococci, 1t was
later proved to be Type 4 of the pyogenlc streptococel.,

These results are shown on Chart 11,
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Inhibiting Effects 6f Contaminants On W.

gonerrhea In Broth Culture Mixtures

Addition of a constant amount of a conteminating ore

ganlsm to varying dilutions of the gonococci. It was

thought that any inhibiting effects upon the growth of N.
gonorrhes could be discovered if plates were mede from &
geries of dilutions of e pure culture of gan@cecci and &
gimilar series of eo&taminahad culturea. To each dllution
of gonococcl comprising the contaminated series was added
a congtent smount of a contamlnant whose cultural charace
teristics were known,

The dilutions of gonoecocci were carried far enough
8o that there was no growth of gonogogcl in the highest
dilutions of the uncontaminated series. This series served
a8 a control. From each dilution one drop wes plated oai
on Douglas chocolate agar. Thls wes spread eround on the
plate with & sterile glase spreader, All the plates were
inoceculated as soon as the mixtures were made and were ine
cubated at 36° ¢, for forty eight hours in an atmosphere

containing ten percent CO The resulis of one such ex-

o°
periment are given in fable 1 from which it appears that
the grome-pogitive bacilll must have produced a deleterious
effect upon the gonococcl, since the growth of the latter
appreared in higher dilutions on the control plates than

on the contaminated ones.
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Inhibition of Growth of N, gonorrhes

by a Oreme-FPositive Bacillus

First Seeond Third - Fourth

Lilutien (Pilubtion (Pilution |[Dilution
| ———————— — — — — |
Control ilnepoint |Lerge 5ix gono~ |lo gonoe
Pl Les colonies isolated |cocous cocel
Bt e of gomoe« |gonococcus [colonies. [present.

cocels lcolenies. |1.5 mm.

Entire in diemeten

plate

covered,

|

Contaminated Plate Ho gono= Ho gonow o gonow
Caalhes : covered COCOL e cocci, cooci.

with

dipthercids

A few gono«

cocole

Symbola;

#*

Hlghest dilubion where growth of gonococel

wes seen on the plates,
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Similar experiments were carried out to éest the harme
ful efrects of other orgenisme commonly found assoclated
with the gonococcus. Five dilutions of a suspension of N,
gonorrhes wers wade using infusion broth in five cuble
contimeter portions. In all the dilutions one cubie centi-
meter of broth was transferred to the next tube, Five
control platez on Douglas chocolate agar waﬁ@ made‘fram}
these. After theaé plates were made, to each tube were
added two loopfuls of a staphylococcus suspension. Three
more series of gonocoeci suspensions exactly the same as
the control series were made., To each tube of one of these
series were added two loopfuls of a streptococcus suspension,
Likewise, B. subtilis end s gram-positive diptheroid were
added to the other two series of suspensions. One plate
was mede from each of these suspensions.

511 the plates from these mixtures were made at the
same time and were all incubated at 36ﬂ Ce in ten percent
CGg for forty eight hours before being exemined for the
presence of oxidase positive colonles. Table 2 gives the
results of these tesbs.

his date gives evidence pointing to the fact that the
gonococei will grow more abundantly on = plate that is free
from other orgenisms. On all the control plates of pure
ganocccéi made from the first three dilutions H. gonorrhea

colonies sppeared. W, gonorrhea colonles appeared on only
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the plates made from the first and second dilutions of
gonocooel when staphylococel were added., Likewise, N.
gonorrhea colonies appesred from only the first end second
dilutions of gonocoecci when mixed with s gramepositive
bacillus, One gonococcus colony appeared from the third
dilution of gonoecoeei when streptococei were added, while
there were five oxidase positive colonies on ths conirol
plate of the seme dilution. No gonocoecel appesred on any
of the plates inoculated with the mixture of B, subtilis
and K. gonorrhes. 7

The results of a third experiment, similar in nature,
demonstrate also that gonococel are inhibited to a large
extent‘by the presenge of aanﬁaminaﬁing organisms,

Eight dilutions using Hartley broth of a susapension
of . gonorrhea were made from a twenty four hour pure
culture. Pletes were made of Douglas chocolate agar and
two drops from dilutions 1,2,3,6, and 7 were incculated
on these plates, These were used as controls, Suspen-
siong of & gran-positive staphylococcus and a grameposgltive
hacillus were made. Three drops of the staphylococcus
gsuspension were then put into each tube of the control
dilution series after the’emntrals had been plated. A
fresh series of gonococci conteining the same number of
organisms es the control tubes was made up and to each

tube were added three drops of a suspension of & greame
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positive bacillus, 4l1l1l the plates were inoculeted with
two drops of the suspenslons, Table & gives the results
of this experiment.

In this experiment the dilutions of gonococci weren't
cerried far enough so as to entirely exelude the growth of
the gonococci on the control plates, lNevertheless, there
is a distinet difference between the amount of the growth
of N. gonorrhea on the control plates and on the cone
teminated plates. Although the same amount of a suspension
of gonoecoccel was used in all ceses, the plates contalning

he conteminents showed a marked dsecreasse in the growth of
¥e gonorrhea. This inhibition couldntt have been due to
‘the fact that the contaminants caused the plate to be too

crowded for growth, leaving little room for the gonococel,

gince there was room for many more colonies on the plate,
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fure broth cultures of gonoccceil of the same dilutions

and eonteminants were allowed to remain together as mixe

Iures fo¥ various times and tempersbures before being

plated out, In the above experiments the mixtures of gono-

cocel and the contaminants were piated out as scon ns they
were mixed, but the following work shows the effects of
various organisma upon N. gonorrhes after the mixtures
have ‘been kept for varying intervels end at different teme
peratures before being plated out., In the former the number
of gonocoecl used was the varisble factor; in the latter,
the time that the gonococcl remasined together with a cone
taminant in a broth culture before béing plated out was the
variable faector.

At the beginning of these experiments all the nixtures
eontained the same number of gonococci and contaminants,
If the ganeeocei appeared on the plates made from the uncone
taminated control piates while they failed to appear on the
corresponding contaminated plates, then we assumed that the
contaminating organisms muest have hed en inhibiting effect
on H. gonorrhes,

sn experiment Involving K. gonorrhes mixed separately
with atraina of streptococel, B, coll, Staphlogoccus sureus,
and a grem-positive baalllua‘WAe run for thirty hours at
room teuwpersture to see if there was any inhibition of the

growth of the gonoeoaaiAané how long the organisms would
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survive contaminated and uncontaminated, All tha broth
tubes remained at room temperature during the experiment,
£lthough the plates were made every tﬁrea‘heara for thirty
consecutive hours, there was nv grecwth of gonocoeci on any
of the plates after twelve hours,

The gonocecei on the contrel plates grew for twelve
hours in a broth tube standing at room temperature. This
wes 8 longer time than that for any of the contarinsted gonce
cocel, On those plates mixed with B, coll where the growth
of B. coli was very heavy no gonocoeci apresred on any of
the plates although the same amount of & live gonocogcus.
culture was used. Evidence, therefore, points to the fect
that the conteminants must have hed en inhibiting effect
upen the growth of the gonococci. Debtalls of this experiment
are seen in Table 4,

Figure 1, d&rived from data in Table 4, shows three
death curves of i, gonorrhea, (ne curve shows apprroxie
mately the rate of destruction of & pure culture of ¥. gonor.
rhea while rerveining in 2 broth tuba st room temperature
over a period of twelve hours, In all three cases there
were the same number of gonoceocci at the sbtart af the ox-
periment, Another curve representing a2 mixture of gonoecocci
and streptococcl shows thet a smaller number of gonococecl
apreared on the first plate than did on the first plate

made from the uncontaminated culture. If the two curves
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are compared, it will be seen that there is a sharper dee
crease in the number of gonceoccl in the contaminsted tube,
fhe third curve shows that there were very few gonocoecci on
any of the plates made from the mixture of gonococel and
gramepogitive becilli, The desth curve here appears to be
more gradusl in comparison to the others,

4 suspension of a recently isolated strain of N, gonorse
rhea wes made with Hartley brothQ This wes divided into
four portions, To two portions was added a loopful of
staphylococel fram a twenty four hour glucose broth tube,
{ne control tube conteining only gonococel and one cone
taminated tube were left at room temperature asnd plated oubt
at intervale. The two other tubes were kept in the incu=
pator end plated at the same times. UOne drop of esch sus-
pension weas made on each plate and spread @iﬁh 8 glass rod.
The suspensions were nmesde at 9:00 a. m,, the first plates
were made at 10:00 e mm., and the last ones were made at
6:00 ps me of the same day. Table 5 and Figure 2 give the
results of this experiment.

Since the gonococci grew longer on the control plates
made from uncontaminsted suspensions kept at room temperature
than on any of the other plates, we might sey that the growth
of the gonocooci wes arrested by the following factors:

{a) &banding at room temperature for many hours before

being plated out.

(b) Remaining at incubator temperature as a pure
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eulture in a broth tube.

{(¢) Presence of staphylocoecel at room temperature.

(d) Presence of staphylococel at 366 Cs

e cen sec from Figure 2 thet there are differences
betweern the desth of the four suspensions of gonococcl
subjected to sa meny different conditions, Even standing
for one hour at room temperature with & conbtaminating ore-
genisme-the suspensions were made st 9:00 . m. and the
first plates were incculsted at 10:00 a. m,--caused the
number of M. gonorrhea to appear on the first plates to
drop from 80 to 100 to sbout twenty elght.

inother curve of this graph shows thet there is a
merked decresse in the number of H. gonorrhea orgenisms
because of standing in a broth culture in the lncubater
at 36° Ces and a still greater decrease when kept at this
t@mperature with the sdditicn of different organlisms,

A suspension of & pure gonocoeccus culture was mede in
Hartley broth, ihis was divided into six portions., Three
of the broth tubes were left uncontaminated, one being left
at room temperature, another at incubaetor temperature, and
the lest one was kept in the lce<box, To the other three
was added a drop of s suspension of staphylocoeci, These
tubes were kept at the same three tempoeratures as the cole
trols.

after the suspensions hed been standing for six hours

et room, inecubstor, and ice-box temperatures, the plates
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made from them showed different nmumbers of gonococel.
The results, shown in Table 6, may be sumarized ae
follows: |

{a) No difference was noted in the controls kept
gt the three different temperatures.

~{b) 1In all cases the gonoecocel survived longer when
in a pure state than in & contaminated one.

(e} H. gonorrheas cclonies alone lasted more than
gix hours at all thoee temperatures.

(d) H, gonorrhea colonies plus s contaminant lasted
four hours at incubator temperature, four hours
st ics-box temperaturs, and five hours at room
terperature,

flthough the gonoecccus colonles on a plate ere less

in number when other organisms are present, they will
grow extremely cloge to the contaminating colonies.
Exarination of many conteminated plates gave no evidence
that the gonoccocel were inhibited to such an extent that
they wouldn't grow in the immedlate vioinity of the cons
tapineting orgerisms, (his waes experimentally proved by
first covering a plste evenly with a suspension of gonow
coeel and then streeking it several times with another
organism, When this was done using e igopful of Strepto-
coccus viridansg, gonoecceel pin~point in size were found

- growing immedlately next to the stresks,
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Table &

Inhibition of N. gonorrhea by Contaminants
efter Stending 8ix Hours at Ice-Box,

Room, and Ineuhator Temperatures

Controls ¥, gonorrhea plus
gontaminants

Temperature

- ipm—— e

Ineubatareﬁaﬁﬁ@ratura Plate covered Ho gonococel
(36 C.) with gonococcus
colonies,
Room Temperature Plate covered o gonocoecl

with gonococcus
golonies. 0.8
rm, in dlameter

Ice-Box Temperature ||Plate covered Ho gonocoeci
with pinepoint
gonocogcus
eolonies.

.




Length of Time Gonococci Will Survive

in Original Specimen

Since it may sometimes be impaasiblé to plate a
gonorrhea specimen on agar as soon ag it is taken, 1t is
tmportant that we lmow how long the desired organisms will
live on the sweb, Some exporiments were donse aliowing
the specimens to stand at various temparaturea,kplating
them out et intervaels. In most cases the swab was pressed

againat the sides of the tube in which the specimen was

13

collected to remove all the fluid from it and was then
discarded, The broth specimen was divided into the number
of portions needed for carrying out the experiment,

A& specimen teken by Dr., Iuten at 10:00 a. m. was
plated at 1:00 pe me, 2:00 p. m,, 35:00 py Mmay and 4:00
Pe My of the same day. Between 1:00 p. m. and 4:00 p, m.
the specimen remained at room temperabture,

The data on this experiment, which appears in Table
7 and Pigure 3, gives ovidence pointing to the faet that
allowing the specimen to remain several hours at room
temperature without being plated has & deleterious effect
upon the visbility of the gonococcus.

in experiment was run for twenty four hours plating
out two like portionsz of a fresh specimen every two or
three haﬁrs on Douglas chocolate agay. One specimen was

kept at room temperature, while the other remained in the
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Effects from Stending at Hoom Temperature Upon the

Viability of ¥. gonorrhea in the Originel Specimen

Griginal ¥,
gonorrhea
specimen .
ept at room
tenperature.

1:00 Bs e

About 200
oxidase
pogitive

ecloniss.

2:00 pe me [3:00 pe m, [4:00 pe me
_==:4
12 gono« |2 gono- 2 gono=
coecus cocous cogeus
colonies, |colonies. |colonies,
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Effects upon the Viabllity of N. gonorrhes in the
Griginal Specimen from Standing at Room

Terperature and at Ice-Box Temperature

jip (L0

specimen kept st
reoorn ben

arature

Specimen kept at

ice-box temperature

130 gonococcus /60 gonococcus
colonles, Cofonses .
18 gonococous (6 gopococcus
colonies,. golonice .
7 gonococcus 8 gonoeoccus
colonies, celonles,
$:00 p. ms 3 gonogoecus 5 gonococous
colonies, colonies.
11:00 p. m, 3 gonococecus 5 gonogoccus
coloniesn. colonies.
i2:30 8. ma 2 gonocoocus 3 gonococous
golonies, colonies,
5:00 2. ms 2 gonogoecus 2 gonogoccus
golonies, cclonies.,
7:00 &, 1. ¥o gonococol. No gonococed,
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ice~box except when being plated. The contaminating ore
ganisme in this caese probebly exhibited no harmful effects
upon the growth of the gonoeoccus, since the speclimen was
almest a pure culture,

Table 8 shows that there was no noticeabls difference
in the viability of the gcnocoeai.pléced in the ice~box
end those left at room tenmperature, rlthough the @xperzmant
was run for twenty four ﬁmﬁrﬁ, in both cemes the Ee gonorw

rhee orgenisms were dead in from sleven to twelve hours.



SUMEARY

.~

Although the culture method of dlagnosis is superior
to the gramestained smesr technie, 1t is not alwaye relisble.
3ince N. gonorrhes is a more delicate organism thnn the
other bacterie commonly found associsted with 4t in patho=
genic caseg, 1t is entirely possible thut the growth of
gonoeoeel could be imhibited by the accompanying erganisms
to such an extent that they would not sppear on the plates,

Centaminating organisms were picked from plates made
from urethral and cervical specimens from sbout thirty
suspected cases of gonorrhea, After the orgenisms were
isolated in pure culture, they were studied from the point
of view of merphology and their cultural and bilochemical
charecteristics. Staphylococei and dipthercids were the
most common organisme isclated as contaminents, but streptoe
coeel, B, coll, yeast, and B. subtilis were also found
asgoelated wlth the gonoecoccus,

Inhibition of the growth of H, gonorrhes b foreign
organiamas cen possible be due bto elther the overcrowding

of the pletes b, the contaminents, the entagonism among

the organiems on the piates, or the injurious effects of
. the metabolic products of the conteminating orgenisms.
Since vestraint of the growth of the gonocoeci is alwaye
seen on plates conteining other organisms even though |

there is sufficient room for additional gonogogeus colonies,



we know that often there must ba a factor invoived in
causing 1nhibitien of the growth of the gonoscccus aside
from overcrowding of the plate, When experiments were per-
formed by streaking conteminents across 8 plate previously
inceculated with a pure culture of . gonorrhea, it was
found that gonococcl grow immedistely next to any cone
taminant on the rlate, provided there is room for tﬁam;
From this 1t seems thaet gonosocci will grow in the vicinity
of other organisms, slthough the presence of the latter

may ceuse & roeduction in thelr numbers. leetly, we know

by @xparim@ntatian that H, ganmrrhea i restrained in its
growth due to shanﬂiﬁa in broth with foreign orgunisms
baing present.

Pure cultures of isclated conteminunts were sdded to
varying dilutions of gonoeocei, Plates were made from
each dilution of the conteminated and uncontaminated tubes.
in ali cases there was better growth of gonococci on the
uncontimineted plautes,

Susgpensions of pure cultures of isclated contaminants
were mixed with pure cultures of N. gonorrhea of the s2ame
dilution, The growth of the gonococci wes observed by
platea which were inoculated Ifrom these mixiures which
hed previously been allowed to stund for various times at
different terperatures. Corresponding plstes of pure
cultures of N. gonorrhea were meds to serve ag controle.

There was noticeable inhibition of the growth of the EONO=
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eocel, since the organisms grew more profusely on the une
contaminated control plates than they did on the cone
‘taminated ores. iWhen the broth mixtures were put in the
ingubator previcus to pluting, the inhibition of N. ZONor =
rhea was grester due to the rapid incresse of the cone
taminants.

Originel specimens were allowed to stand at various
temperatures to determine any harmful effects upon the
viabllity of the gonocoeci. ¥No marked difference was seen
in those kept at room tempersture and those kept at laee
box temperature. In both cases no gonococei appeared on }
tha pletes twelve hours after the specimen had been taken.

Ihe reletionship of the common contaminating
organisme Sc N, gonorrhes has an important bearing upon
the disgnosis of gaﬁarrhmg by the culture methed, Sinece
there sre some bacteria thet are confusing in that they
give a positive oxidase reection, 1t is necessary that we
know how to distinguish them from the gonocecei. It is
imperative thet we collect & specimen as free fﬁem‘eenn
tamination as possible, buﬁauaﬁ there may be only a few
gonococel present which could easily be checked in their
growth by the foreign organisms so that N. gonorrhea failed
to appear upen the plates. Plating a specimen as scon as
it hae been taken is also essential, if the beet posaible

growth is to be obtained.
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