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LITERATURE REVIEW

A. Introduction: Gonorrhea
Gonorrhea is an infectious dlsease primarily involving the genito-
urinary tract. The disease is caused by the small gram negative diplo-

coccus Nelsseria gonorrhoeae, which is an extracellular parasite whose

only known natural host is man, although experimental animals can be
artificially infecteds Transmission is most commonly by some form of

sexual contact and infection usually occurs in the more sexually actlve

age groupss

B. Epldemioclogy
The number of reported cases of gonorrhea in the United States has
increased sharply during the past ten years, and is now alleged that
the disease is occuring at “"epidemic" proporticns. Although bvetter
than one million cases were reported during 1979 (Fig. 1), estimates
of the true annual incidence of the disease range up to three million
cases (20). The difference between these statistics may be that many
patients with gonorrhea are treated by physicians who do not report
the case. The rising incidence of gonorrhea and other sexually trans-
mitted diseases in the Western world coincided with the introduction
of oral administrable progestational contraceptives and the intrauterine
devices in the 1960%s. These contributed to the increased sexual
freedom of wemen and to decreased use of condoms and spermicidal
preparations, both of which also offer protection against gonorrhea (8).
The highest incidence of gonorrhea occurs at ages 20-24 years:

in this age group, the reported incidence is three times higher in the



Cases in Thousands

Fi

re 1. Gonorrhea: Reported Cases (United States: Fiscal
Years 1940-1978). Courtesy of Venereal Disease
Control Division, Bureau of State Services, Center
for Disease Conrol, U.S. Public Health Service.
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United States than in England and Wales« The true incidence is probably
nearly ten times higher in the United States because of the reporting

of gonorrhea is much more complete in HEngland and Wales (8).

Ce Clinical Manifestations

The symptoms or signs of gonococeal infections depend on the site
of inoculation, the duration of the infection, the age of the patient
and the occurrence of local or systemic spread of the gonococei.

Infection in the rale usually causes an anterior urethritis
accompanied by a purulent discharge. Because most symptomatic men seek
treatment, the disease is usually halted without further progression.
However, asymptomatic gonorrhea may exceed a ten percent incidence in
males who are contacts of known infected females (10). In the female
thirty percent of those with positive cultures and physical findings
consistent with active gonorrhea are asymptomatic and present few signs
of the disease (26). The cervix is the most freguently infected site
in women. In both males and females other sites that may become
infected primarily or secondarily are the conjunctiva, rectum and naso-
pharynx. The infection may spread to other sites of the genitourinary
system in both sexes and in certain cases may also involve the joints,
blood or skin (10).

The significance of an infection with gonorrhea lies more in the
potential complications following acute infection than in the discomfort
of the purulent urethritis. 1In the male urethral stricture, chronic
prostatitis and occaslionally septic arthritis or tenosynovitis are

consequences if the disease is not recognized and treated promptly.



The complicatlons may be more serious in women, partlicularly if the
patient is unaware of her infection. Ascending infectlon involving
the uterine tubes and ovaries may result in Pelvic Inflammatory Disease
(FID) which produces a chronic debilitating infection that can cause
partial or complete destruction of the openirg of the uterine tubes.
If the lumen of the uterine tubes 1s completely closed, the patient is
unable to become pregnant. If infection causes partial obstruction or
stenosis of the tubes,; there is a possibility that a fertilized ovunm
may become trapped in a pocket of the mucosal septa, resulting in an
ectopic gestation. Rupture, necessitating surglcal removal of the
tube, may result (26).

Although FID is not a reportable condition, several estimates of
1ts occurrences in the United States are available (20). Two of these
sources estimate rates of visits to office-based; private physiclans
for PID (Fiz. 2). Summarlzing both surveys indicates that an estimated
7.6 million visits to private offices for PID were made for the period
1973 through 1977. Estimatss for hospitalization for PID have alsc
been made, based upon two hospital data systems (Fig. 3). In both of
these studies, the proportion of all women hospitalized due to PID
slowly increased from 1970 through 1977.

As reflected by the large number of visits to private physicians
and hospital admissions for this disease, PID is a major health problem.
Since 1972 the reported cases of gonorrhea in men and women have some~
wnat leveled off and the rate of visits to office~based, private physicians
has declined. However, hospitalization rates for PID did not decline.

This difference in trend remains unexplained. Possibly, a larger



Figure 2. Total Salpingitis and PID visits per 100,000 fenmale
population (age 10-50). United States, 1961-1977.

~~e—— NDTI (National Disease and Therapeutic Index)
NAMCS (National Ambulatory Medical Care Survey)
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Figure 3. Total diagnosis of Salpingitis and FID per 100,000
females discharged from hospitals by data source.
United States, 1970-1977.
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proportion of patients now seek care for PID in health facilities other
than private offices. It may also be possible that women with PID

are now more likely to be hospitalized bhecause of a better appreciation
of the severity of thisz syndrome. Because recurrent FID accounts

for a major portion of women hospitalized for PID, it may also bve

too early to expect a decline in the rates of hospitalization for

PID (20).

Sevaral syndromes resulting from acute gonococcal infections
have become increasingly apparent owing to renewed interest in case
findings and the develomment of more sensitive techniques for isolation
and identification of causative organism. Among these syndromes are
acute gonococcal endocarditis, acute leptomeningitis and acute pharyn-
gitis,

As mentioned previously up to thirty percent of women who are
shovm to be culture positive for N. gonorrhoeae from the endocervix,
vagina or rectum are asymptomatic and constitute a reservoir of potential
disease, either as a further complication to themselves or thelr sexual
pariners. Asymptomatic infection in the male has not been a recognized
source of infection in the past. However, in a study of over 2,600
sexually active soldiers either returned from Vietnam or stationed at
a base in the United States in 1974, the incidence of N. gonorrhoeae
being carried in the urethra of the male was found to be 2.2 percent.
Sixty-eight percent of this group were asympteomatic. It has now been
established that both asymptomatically infected men and asymptomatically

infected women constitute a reservoir of N. gonorrhoeae and represent

a major factor in the current gcnorrhea epidemic (26).



D. History of Laboratory Diagnosis

Efficiency in detecting the gonoccccal infection is an important
factor in controlling the spread of such infections. The laboratory
diaznosis of gonorrhea depends on the demonstration of extracellular
diplococei in stained smears and on isolation and identification of
N. gonorrhosae by culture procedures.

Examination of Gram stained smears was the method most commonly
used in the 1930°s, althouéh it was generally regarded as far from
efficient in cases of chronic gonococcal infection or in patients rendered
asymptomatic, Cultural methods were even more inadequate than smear
examinations prior to the investigations of MclLeod and his colleagues
(1927,1928,1929,1934) of England (17,18), and Leahy and Carpenter (1936)
of the United States (12). Not only did these workers simplify the
technique of cultures, but more importantly they devised the original
chocolate agar plates which made it possible, in many cases, to detect
gonococci when smear examinaticns had falled.

The cultural methed for the diagnosis of gonococcal infection
during the early 1930fs had been successfully employed in many of the
larger hospitals and venereal disease clinics throughout the countrye.
Nevertheless, this procedure was not being used to its fullest extent.
Experience had shown that cultures should never ve used to the exclusion
of smears, but that both procedures should be employed. Because patients
may become carriers of the gonococci after apparent clinical cure, the
increcased employment of cultures became necessary. It was important,
therefore, that practitioners be trained to consider the cultural method

as an essential in the diagnosis of gonococcal infections.



Since those first reports in the United States describing a
modification of the cultural technique for the diagnosis of gonococcal
infection, as devised by Mcleod and his colleagues (1934) (17), end
published by Leahy and Carpenter (1935,1936) (11), ten more reports
on the use of the method appeared in the next two years. In every
instance, the published data showed that more positive diagnoses were
made by the use of cultures than by the use of smears.

Some of the authors had made changes in the original procedure
to suit thelr special needs, wnile others described new media which,
in their hands proved to be more satisfactory. However, no marked
advances were made in the cultural method since the introduction of
chococlate agar, the incubation of cultures in an atmosphere containing
about ten percent of carbon dioxide and the use of the "oxydase" test
for detecting the colonies of Neisseria (21).

The development of a commercially available dehydrated medium,
vwhich was entlrely satisfactory for the cultivation of the gonococci,
had made the cultural method available to laboratories which until
then lacked facilities for the preparation of a special media. A
fresh, moist medium was now readily available, and a further advantage
was that it could be prepared quickly and in small quantities.

Hany different and complex media have since been introduced for
the isolation of the gonococci. A significant aid toward improving
the isclation of the microorganism has been the development of a
selective culture media which suppresses the growth of contaminating
microorzanisms that might otherwise overgrow and mask the appearance

of N. gonorrhoeae. This culture medium has been gilven the name of



the two men who developed it in 1964 - James D. Thayer and John E.
Martin - and is frequently called Thayer-Martin (TM) medium (24).

The original formula is composed of chocolate agar containing the
antibictics ristocetin and polymyxin By which was recommended for the

selective icolation of N. gonorrhoeae and N. meningitidis. The authors

reported that the medium showed an inhibitory action against other
nelsserize and most species of Mimeae (Moraxella), and that it alse
suvpressed Pseudomonas and Prcteus species.

Two years after the development of the medium, ristocetin was
withdrawn from the market because of toxicity to humans, and the
antibiotics used in the medium were changed to vancomycin, colistin
and nystatin (VON) (25). Comparison of the new medium with the original
formula showed comparable growth of N. gonerrhoeae from both male and

female patients, along with a greater inhibition of Stavhylococcus

and saprovhytic neisseriae (26).

An improvement in 1967 of the Thayer-Martin chocolate agar was
with the addition of a chemically defined supplement that resulted in
as good or better recovery of gonococci than was achieved with previous
media (14). The use of Imferon, an iron-dextran complex, as a replace-
nent for ferric nitrate improved the growth of both the gonococecl and
the meningococel.

Another modification of the Thayer-ilartin medium was introduced
in 1971. Prepared according to the formulation of Martin and Lester
(15), this latest modification of the selective culture media for
N. gonorrhoeae was called "Transgrow'". Recommended for the transport

and growth of pathogenic neisseriae, the medium suppresses contaminating



organisms in a manner similar to the Thayer-Martin formula. It is
commercially available fecr use in clinics and physicians® offices,
vackaged in a tightly closed flat bottle under a partial carbon dloxide
atmosphere, and has a shelf-1ife of 3 to 4 months. Transgrow media
appears tc have been superior to cother transport media for maintaining
the viabllity of pathogenic neisseriae and can be mailed to the reference
laboratory without considerable loss of gonococei (26).

A medium that is very good for the isolation of pathogenic
Neisseria, known as New York City (NYC) medium, was described in 1973
by Faur and asscciates (%4;5). It is a clear medium that provides 24
hour dense growth of N. gonorrhoeae as well as being very selective.
Because of such characteristics, NYC medium is rapid and economical in
terms of culture media and time required for examination of plates and
performance of tests (27).

Although Transgrow media has proved to be of value, it appears to
have some important deficiences. The commercial preparations of
Transgrow have Leen found to contain variable carbon dioxide concen-
trations (3). Different batches of the medium vary in ability to support
the growth of gonccoccil. Moisture accumulating inside the bottle may
cause poor visibilty and may contribute to the spreading of contaminants
and interfere with the development of isclated colonies. In addition; the
narrow botile neck is inconvenient for the incculation and subculturing
of colonies.

A test system, called Gono-Pak, for growth of N. gonorrhoeae was

described by Martin and associates in 1974 (13). Consisting of a Petri

plate centaining modified Thayer-Martin medium, the specimen is inocu-
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lated, sealed and placed in a plastic bag along with a carbon dloxide
generating tablets Employing modified NYC transport medium (6),
Symington (23) found the Gono-Pak to be suitable for both transportation
and incubation of N. gonorrhoeze.

Another development is that of a rectangular plastic plate that
contains a small well to accomcdate a carbon dloxide generating tablet.
Known as the JEMBEC plate, this plate and a carbon dioxide generating
tablet are sealed in a2 plastic "zip-lock" pouch which provides a carbon
dioxide envircnment enclosure. JEMBEC plates that contain prervoured
medifiled Thayer-lMartin medium are known as Nelgon plates (7).

ilodified Thayer-Hartin selective medium (MTM) is presently the
mediun most widely used for isolation of gonococci. MTM is the result
of several modifications of the original Thayer-Martin medium and has been
responsible for major advances in the detection and treatment of
gonorrhea (13,14,15,24). It is particularly useful when trying to
grow gonococcl selectively from grossly contaminated specimens.

A further alteration of MTIl was recently reported. This new formula,
developed in 1977 by Martin and Lewis (16), involves an increase in the
vancomycin concentration and the replacement of nystatin with anisomycin.
The Martin-Lewis (ML) or improved Thayer-Martin (ITM) medium has only
recently been subjected to clinical trials for sensitivity and inhibitory
qualities as a primary culture medium for the detection of gonorrhea
(16,22).

Looking ahead to the future, no media appear perfect, however,
cultures still seem to be the best means of isolation and identification

of N. gonorxrhocae in spite of progressive advances in the area of

11



serological testings Such tests have not been of significant help in the
diagnosis of gonorrhea. Hemagglutination and immunofluorescent tests
(IFA) are two examples which have been developed and are undergoing
evaluation. Initial studies have shown that both procedures have
suffered fron an excessive incidence of both false positive and apparent
false negative reactions. The most recent of these studies for IFA
tests does propose a technique for the possible isolation of TL colonies
of N. gonerrhoeae (19). However, another problem arises with this
technique, the fact that gonococel have four identifiable colony types
(T1,72,73,T4). Each type is capable of changing to another type with

T1 and T2 being the virulent forms (9,10).

E. Statement of Thesis

The Montana Department of Health and Environmental Sciences
Microbiology Laboratory (Dr. Douglas O. Abbott - chief) in cooperation
with Dr. John E. Martin Jr. of the Center for Disease Control (Atlanta,
Georgia) are planning an extensive study of the effects of altered
Thayer-iartin media on fresh isclates of N. gonorrhoeze. Thelr planned
study was a result of two primary situations: (1) the fact that
gonorrhea is a very serious disease which at this time is approaching
or may have already reached epidemic proportions and (2) the possibility
that as a result ¢f the number of modifications of Thayer-Martin media
an increase in false negative cultures are occuring.

Besides the changes of antiblotics throughout the years, one change
that has gone almost entirely unnoticed is the addition of more agar.

Why were such additions made in the Thayer-llartin media? One reason

12



was the recommendation that to enable proper stocking of inverted

Plates of the Thayer-llartin media increased agar would prevent the

loss of contact between the plate and the media. Since this recommendation
was made, it has been shown that water accumulations within the inverted
plates can also cause loss of contact and that the contact loss with
original amount of agar was actually a rare event.

Another rezson for the increased agar concerned the use of Transgrow
bottles, which, by adding agar aliowed for the slant required with such
media bottles. However, new techniques utilizing flat mediums have
decreased and may replace the use of Transgrow bottles. One fact that
reralns the same, the increased agar concentration still exists, though
the need fecr it may not.

My role in the study planned by the Microbviolcgy Laboratory of the
State of Montana and Dr. John E. Martin Jr. was to determine the role

of agar in Modified Thayer-Martin media on lab strains and fresh isolates

of N. gonorxrhoeze.
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MATERTALS AND METHODS

A. Culture ledia

The nedla used in this study were prepared in the Microbiology
Laboratory at the Montana Department of Health and Environmental
Sciences, Helena, Montana. The varieties used during the duration of
the study were the chocolate agar, the Bacto~GC-base (GCCB), and the
Modified Thayer-Martin (MTM) with altered concentrations of agar.

Basically, GCCB is a chocolate sgar with Isovitalex and a minimum
amount of hemoglobin. The near absence of hemoglobin results in a
semi-opaque nmedium which light can be transmitted.

The preparation of MIM medium (13) for plates followed_with protocol
(1) as prescribed by the U.S. Department of Health, Education and Welfare.
It consisted of mixing a two percent hemoglobin solution with an equal
quantity of agar base. By altering the amcunt of agar added to the
base we Wwere able to develop four variations of MTM media. They were
the following: (I) 0.0 grams of agar/500 ml total solution, (II) 2.5
grans of agar/500 ml total solution, (III) 5.0 grams of agar/500 ml
total solution or the normal solution and (IV) 10 grams of agar/500 ml
total solution.

Next 10 ml of MTM was distributed into sterile plates, which were
then allowed to dry for several hours or overnight and labeled accord-
ingly with a lot number. Uhen not being used these plates were stored
in an inverted position in the refrigerator. Prior to use of each new
lot the plated medium was evaluated using the protocol recommended by

the Center for Disease Control (2).
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B. Culture Crganisms

The following orgenisms were obtained from the Montana State
Microbiology Laboratory stock cultures: N. gonorrhoeae strains
181 56-79(MTM~-), 3920-80(MIM reluctant), 5090-80, 4962-80, 1217-80(colony
types 1,2,3), 1291~80(colony types 1,2,3,4), 3929-80(MIM-) and 5054-80
(MTM reluctant).

Ir addition, thirteen freshly isclated cultures of N. gonorrhoeae,
5969-80, 597580, 6003-80, 6052-80, 6065-80, 6066-80, 6080-80, 6122-80,
6122-80, 6124-80, 6136-80 and 6193-80, were obtained from the same
microtioclogy laboratory, having been sent there from various health
clinics throughout the state of Montana.

A1l cultures were identified and confirmed positive by the recommended
protocol used at the Montana State Microbiology Laboratory (Fiz. 4).
Those cultures not used immediately were preserved by quick freezing

in defibrinated sheep blood.

C. Protocol: Stock Cultures

Preserved stock cultures, 18156-79, 3929-80(MTM reluctant), 5090-80
and 4962-20 were suspended in one ml of trypticase soy broth. A sterile
swab was used to inoculate the culture suspensions on the MTM(I,II,III,
IV) and chocolate agar plates, followed by conventional streaking
procedures. Cultures were then incubated at 35°C with a ten percent
carbon dioxide atmosphere (standard procedure). At 18, 24 and 42 hour
intervals these cultures were examined for colony growth (Table 1).

Photographs were taken at the 18 and 42 hour observations.

15



Figure 4. DProtocol: Reporting Confirmed Positive for
Neigseria gonorrhoeae.
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Table 1. Organism growth scale for Ne. gonorrhoeae.

Symtol Byplanation

1/2 = -- very little growth (but some present) and will
not cover 1/4 of plate or first zone entirely.

1+ -= growth of organism covers entire first zone
(1/4 of plate) of media and may be present in

second zories

2 + -- 1/2 of media covered with growth or first two

zones coverede.

3 4 - 3/4 of media covered with some amount of growth,
and may cover last 1/4 very lightly.

Lo+ == plate is completely covered with the organism (or

all zones show considerable growth).

* Note ==-~ colony sizes may be expressed as small, medium(med.)
or large and will appear in parentheses below the

growth symbol.

17



D. Optimum Inoculum Dilution

For the remainder of the study, optimum inoculum dilution (OID)
was used to yield a countable number of colonies (2). To check the
0ID, frozen down cultures 1217-80(T1,T2,T3) and 1291-80(T1,T2,T3,T4)
were suspended in nutrient broth,; swabbed onto chocolate agar plates
and streaked for isolation. They were then incubated using the standard
procedurese

After 24 hours of incubaticn, a heavy suspension of growth was
prepared from the chocolate plates into TSB with a sterile swab, followed
by adjusting the suspension equivalent to a McFarland #2 standard
(1o'h OID). Using a 4 mm loopful of each culture suspension, the
chocolate and MIM(I,II,III,IV) plates were inoculated and spread evenlyr
over the entire surface of the medium. Each plate was examined and

thotographed after 28 and 46 hours of incubation, thus determining

if the 0ID of 10—4 was a goed selection for these cultures.

E. Protocol: Colony Types

The stock cultures 3929(MTM-) and 5054-80, were suspended, as
before, in nutrient broth, followed by inoculation and streaking onto
chocolate media in an attempt to separate different colony types.
After 24 hours of incubation, small and large colonies were transferred
to separate GCCB plates for proper isolation of colony types (9).
Several transfers covering a number of days, depending upon the rate of
growth, are required for the best results of isolation. The various
colony types were then suspended in TSE for the optimum inoculum dilution

of the cultures. These special suspensions were then taken and spread
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evenly ontc the different agar concentrations of MIM media and a
chocolate plate with a 4 mm loop. The plates were then incubated
and examined at specific times beginning with 14 hours. Growth, if

present, was noted with proper identification.

F. Prctocol: Freshly Isolated Cultures

Thirteen fresh isclates were taken and transferred from their
confirmed positive chocolate plates ontc new chocclate plates with a
sterile swab and loop. After 24 hours of incubation the new chocolate
plate cultures were diluted using the McFarland #2 standard OID which
was explained earliecr. Following the preparaticon of dilutions,; the
suspensions were streazked ontc the chocolate and MTM(I,II,TII,IV) plates
of media., Zxaminations and photographs were taken, usually on the
average of 16, 24 and 42 hour incubation intervals. All reports of

growth followed specific identification procedures.
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RESULTS

A. Stock Cultures: Lab strains

To determine whether differences existed in the growth of N.
gonoxrhoeae between the various formulations of MIM media, the amount
of growth on each plate was determined and is shown in Table 2.

The MTM-(18156-79) stock culture showed no organism growth on
any of the MTM media until 42 hours. When growth did appear, the MTM
I and III media each showed little growth. Stock culture L4962-80
failed to show growth at all, even on chocolate, until 42 hours. Like
the Mt~ cultures, it toc had little growth when finally observed:
however, showed a definite difference from the least amount of agar to
the greatest amount of agar concentrations in MTM media as shown in
the table.

As for the NTM reluctant(3929-80) and 5090-80 cultures, statis-
tically all five formulations performed equally well in detecting
gonococei for 18 hourse The significant difference occurred in the
2l and 42 hour stages. Here, growth was obviously greater in the
chocelate, MTM I and II plates. Colony size variations were also

noticable at 42 hours.

B, Optimum Tnoculum Dilutien

It was determined by the results in this section that the 10'”
0ID ratio was a good selection, matching it with the McFarland #2
standard for comparisone.

Growth occurred for all stock cultures and their colony types at
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Growth of Neisseria gonorrhoeas stock cultures.

Table 2.
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24 hours, with a definite difference in the amount of growth of M.

Zonorrheeae, once again decreasing from the least agar concentration

(MTM I) to the greater agar concentration (MTM IV) (Table 3).

C. Colony Types: Lab strains

From Table 4 it is seen that the effect of agar on the various
colony types of stock culture 5054=-80(lMTM reluctant) is unnoticable.
However; the growth of each colony type shows the similar gradient
as seen by previocus cultures from MTM I through MIM IV.

Had some difficulty in getting the cultures to grow on MII plates,
but continued to incubste at the stanard conditions untlil enough

organisms grew for sufficient data.

D. Freshly Isclated Cultures

Overall growth did not appear in group one of the fresh isolates
until 24 hours. VWhen examined at 24 and 48 hours, the definite growth
gradient from MTM I through MIM IV existed as it did in prior lab
strains. However, variation of colony sizes were not as noticable as
they were with previous stock cultures (Table 5).

The second group cof fresh cultures experienced greater growth
throughout their interval examinations. Only 6066-80, 6080-80 and
6065-80 showed any definite signs of growth variance between the different
media formulations (Table 6). Moisture was quite abundant in most
of the groups plztes, causing some spreading of organisms over the

media surface.
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Growth of Neisseria gonorrhceae stock cultures

with Optimum Inoculum Dilution.

Table 3.
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Tllustrations 1. Photographic illustrations of Nelgseria
gonorrhoeis stock cultures 1291-80(T2)
at 46 hour examination.

Fhotograph A represents control culture on
chocolate media. FPhotographs B,C and D represent
growth on MIM I, II and IIT media respectively.
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Growth of Neisseria gonorrhoeae colony types.

Table 4.
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Growth of freshly isolated cultures of

Neisseria gzonorrhoeze.

Table 5.
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Growth of freshly isolated cultures of

Neisseria gonorrhoeae.

Table 6.
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DISCUSSION AND CONCLUSION

With the severity and complications of gonorrhea, any chance of
missing a positive culture of N. goncrrhoeae would be deleterious
to the further identification, treatment and control of this infectious
disease. Using positive identified N. gonorrhoeae cultures and access
to laborateory facilities; the effect that agar in Modified Thayer-Martin
medium had on lab strains and fresh isolates of N. goncxrrhcoeae were
studied. From the resulis it became obvious that increased agar
concentrations consistently showed less growth and decreased colony
size as compared to the media with less agar concentrations.

4t this time it is important to mention some facts about the
c¢linical specimens of gonococci. First, these cultures are recelved
at the microblology laboratory with greatly decreased organism concen-
trations as compared with the cultures of lab stralns and frozen dovn
fresh iseclates which we worked with in this study. The difficulty with
the growth of diluted cultures can only be magnified with clinical
cultures.

In the work with specific coleny types it was found that by separating
the colonies caused an added problem, primarily getting the organism to
grow. Once this was accomplished, it was apparent that there was little
variation in their ability to grow on the different MTM media. However,
with a more detailed study of the effect media has on the colony types,
results may be useful in identification and treatment of gonortrhea.

With the results from this study it appears that there is no valid

reason for s¢ much agar in MIM at this time. Besides the difficult
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time in getting the organism of N. gonorrhcese to grow, the effects
of agar on the organism can only add to the fact that an evaluation
of the protocel media used in isolating the gonococei is necessary.
With these studies and results I can only hope that they will assist
Dr. John E. Martin and Dr. Douglas O. Abbott in further evaluation

of the Thayer-Martin media.
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