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Culture and smear for the isolation and identification 

of Neisseria gonorrhoeae
I.
Purpose:
     
Neisseria gonorrhoeae is a sexually transmitted disease causing both symptomatic and asymptomatic urethritis and cervicitis in males and females respectively.  It has also         been recovered from the anus and oropharynx.  Conventional culture of the organism from clinical material and confirmation by approved methods are diagnostic for treatment of this infection.  Presumptive diagnosis of GC in males can be made by observing gram-negative intracellular diplococci on Gram stained smears of urethral discharge.  Presumptive diagnosis of gonorrhea in specimen from the female genital tract or those involving other anatomic sites such as throat and rectum should not be made on the basis of a smear.

II.     Safety

A. The specimen may be infectious; use standard (universal) precautions and wear gloves and wash hands frequently.
B. Review Material Safety Data Sheets on each reagent in the procedure before using.
III.
Materials and Reagents:
A.
Sterile dacron swabs with a wire or plastic shaft

1.
Nasopharyngeal swabs are recommended for urethral specimens.

2.
DO NOT USE wood/cotton swabs. They are inhibitory to N. gonorrhoeae.

B.
Modified Thayer Martin (MTM) Agar plates (100mm)

C.
Incubator capable of achieving 35o ‑ 37o C and a constant atmosphere of 5‑10% CO2.*

D.
Light microscope with a 100X oil immersion objective

E.
Microscope slides

F.
Inoculating loop

G.
Gram stain reagents (refer to gram stain procedure RL.20)

H.
Cytochrome oxidase reagent (Remel Bactidrop Oxidase reagent, Remel Cat. # 21540)
I.
Stock cultures.

1.
Neisseria gonorrhoeae, ATCC #49226

2.
Pseudomonas aeruginosa, ATCC #27853

3. Staphylococcus aureus, ATCC #25923

4. Escherichia coli  ATCC #25922
*Alternatively, a glass jar with a neck wide enough to accommodate a petri dish can be utilized to create the appropriate CO2 concentration. Place a non-pigmented, unperfumed tealight candle  in a petri dish on top of inoculated plates and light the candle. Seal the jar quickly by replacing the lid.  When the candle is extinguished, the approximate concentration of CO2 is 3 to 5%.
III.
Specimen Collection:
     
Notice:  Specimens for culture have a stability of 6 hours at room temperature in suitable swab/transport media and must not be refrigerated or chilled.  

A.
Endocervix

1.
Do not use vaginal lubricants ‑ use only warm water to lubricate speculum.

2.
Using a swab, remove cervical mucous plug and discard appropriately.

3. Insert a fresh, sterile swab into the endocervical canal and rotate the swab to collect exudates from the endocervical glands.

B.
Male Urethra

1.
Collect from males at least one hour after urination.

2.
Purulent discharge can be collected directly on a swab.  Alternatively insert a nasopharyngeal swab 2 – 4 cm into the endourethra; gently rotate, leave in place for 1 – 2 seconds, and then withdraw.

C.
Anorectal

Insert swab 4‑5 cm into anal canal and move from side to side to sample the crypts.

D.
Oropharynx

Swab the posterior pharynx and tonsillar crypts.

E. Specimen rejection criteria

1. Unlabeled swabs or smears, or specimens on which the name/identification does not match the test request.
2. Specimens collected on cotton-tipped swabs or those with wooden shafts.

3. Swabs collected more than 6 hours before the sample is plated to media.

4. Swabs refrigerated or exposed to excessive heat.

       5.
Swabs collected for Gram stain from throat, anus or from the urogenital tract 

      of females.

IIV.
Specimen Inoculation, Handling and Transport

A.
Inoculation of media

1. In the clinic, inoculate modified Thayer-Martin (MTM) agar plate that has been brought to room temperature and labeled with patient identifier by rolling swab across the agar surface in a Z pattern.  Alternatively, place swab in transport and deliver to the laboratory without delay.  Swabs must be inoculated onto MTM within 6 hours to prevent loss of organism viability.



2.  If a Gram stain is to be prepared, roll swab over a clean glass slide labeled with 


    patient identifier. Do not rub vigorously since cellular distortion may occur.

3.  Place inoculated plates in candle jar or similar transport system.

4.  Transport candle jar with plates or swab/transport unit promptly to the laboratory.

 Note:  If there will be a delay in transport to the lab, (> 1 hour) the entire candle jar must be incubated at 35‑37oC.  Swab transport units should be held at room temperature.  Do not refrigerate.

VI.
Quality Control:
A.
For each test used in the identification of N. gonorrhoeae appropriate positive and negative controls must be run as dictated by the specific procedure or CLIA regulations.

1. Gram Stain

a.
Staphylococcus aureus, ATCC #25923:  Gram positive


b.
Pseudomonas aeruginosa, ATCC #27853:  Gram negative

2.
Oxidase


a.
Pseudomonas aeruginosa, ATCC #27853:  Oxidase positive


b.
Staphylococcus aureus ATCC #25923:  Oxidase negative

B.
Frequency

1. Media is tested with appropriate organisms by lot and for each shipment received.  


a. The laboratory must retain the manufacturer’s media label or brochure which states that quality control was performed on the media in a manner consistent with CLSI approved standard M22-A2, table 2.

b.
The laboratory must document the receipt and condition on batch of media (Media QC log, RLF-72), and monitor the condition of each lot of media received:



1)
Cracked petri dishes;



2)
Unequal filling of plates;



3)
Cracked media in plates;



4)
Hemolysis;



5)
Freezing;



6)
Excessive number of bubbles; and



7)
Contamination.
2. Gram stain quality control is performed each week of use and for each new lot/shipment received (RLF-71, Gram Stain/Oxidase QC log).

3. Oxidase reagent is tested each week of use and for each lot/shipment received.


C.
Documentation

Results of QC testing must be recorded and initialed on the day of testing by the person performing the QC.
VII.
Method:
A.
Direct Gram Stain Examination

1.
Stain slide according to Gram stain protocol.

2.
Examine slide for the presence of Gram-negative intracellular diplococci (GNIDC).

3.
Record presence and number of other bacteria and cells.

4.
Record results on worksheet and requisitions.

5.
Call report to the STD clinic and document.

B.
Culture

1.
When inoculated plates are received in the laboratory, the inoculum should be streaked out across the plate, using a sterile loop. If a swab transport unit is received, a modified Thayer Martin plate, warmed to room temperature and labeled with patient identifier, should be inoculated as above, and streaked out with a sterile loop.  Prepare a slide for Gram stain if needed.

2.
Incubate cultures 18‑24 hours at 35‑37o in the candle jar.  If jar is opened to examine plates, relight candle after returning plates to jar.  

3.
Examine plates for the presence of typical growth (see Procedural Flow Chart).


4.
Cultures showing no growth or atypical growth should be reincubated and examined again after an additional 24 hours of incubation.  


5.  Cultures showing no growth or atypical oxidase negative growth should be reported          as negative and reincubated and examined again after an additional 24 hours of                  incubation.

6   Plates showing no growth, or atypical, oxidase negative growth may be discarded 


after 72 hours of incubation.

7. Plates with typical growth should be evaluated by testing for the production of 


oxidase. Oxidase positive cultures will be smeared, stained and examined 


microscopically.


C.
Presumptive Identification



1.
Oxidase Test 

Direct Plate method:

a. Add 1 drop of reagent (1% solution of tetramethyl-p-phenylenediamine dihydrochloride) to a suspected colony.  Do not flood entire plate. 

b. Do not invert plate.  Replace cover and allow to sit flat on counter for 10-15 seconds.

c. Observe for the development of a deep blue color in the colony.


Indirect Method – Cotton Swab:




a.   Carefully touch a single, isolated colony from the plate with the swab tip.

b.   Add one drop of reagent to the colony on the swab.

c. Observe for development of a deep blue color within 5-10 seconds.

2. Gram Stain

Make slide preparations from typical oxidase positive colonies and perform Gram stain.  Observe for the presence of gram-negative, coffee bean-shaped diplococci.

VIII.
Results:
A.
Gram Stain

1.
Observation of gram-negative diplococci from the male urethra is considered a significant result.

2.
Observation of intracellular gram-negative diplococci from urethral discharge of a symptomatic male is presumptively diagnostic of gonorrhea.

B.
Culture

1.
Neisseria sp. are presumptively identified as Neisseria gonorrhoeae when oxidase-positive, gram-negative diplococci grow on MTM from specimen collected from genital sources.
2.
Confirmed identification of Neisseria gonorrhoeae and other gram-negative diplococci requires biochemical or DNA probe methods.  All presumptive positive Neisseria gonorrohoeae samples must be sent to a CLIA-certified reference laboratory for confirmation. The final identification report issued by that laboratory will be part of the patient test record.  The final report will include the result from the referral laboratory as well as the name of the referral laboratory to which the sample was sent.
C.
Reporting results


1.
Report smear as “No gram negative intracellular diplococci suggestive of Neisseria gonorrhoeae observed“ when gram-negative diplococci are not observed on direct smear.

2.
Report smear as “Gram-negative intracellular diplococci suggestive of Neisseria gonorrhoeae observed” when gram-negative diplococci are observed within WBCs on smears from urethral exudates of males.

3.
Report culture as “Presumptive positive for Neisseria gonorrhoeae “when oxidase-positive, gram-negative diplococci grow on MTM from specimens collected from a genital source.
4.
Report culture as “Neisseria gonorrhoeae not found” when there is no growth on the MTM, or when growth is present that is not oxidase-positive gram-negative diplococci.

5.
Overgrowth by yeast on more than half of the inoculated area should be reported as “Overgrowth by yeast, specimen unsatisfactory.  Suggest collect a new specimen.”

6.
A final report for all referred cultures will be issued by the referral laboratory and should be documented in the test log/records.
VIII.
Procedure Notes


A.
Cultures from off-site clinics must be incubated an additional 24 hours regardless of the collection date.


B.
All specimens must comply with acceptability criteria regarding identification, handling, etc.  Specimens not meeting lab criteria should be rejected.

IX.
Limitations of method


A.
Positive cultures from non‑genital sources and prepubescent children must be fully confirmed by biochemical means.  Request the laboratory that performs this complete identification save these isolates for any future test needs.


B.
Gram stains from female genital and all non‑genital sources are not diagnostic and should not be examined as the results are difficult to interpret due to the abundance of mixed bacterial flora.


C.
Cultures must be performed in all medico-legal cases and with specimens from prepubescent children. Nucleic acid tests can be performed in addition to culture.


D.
Oxidase test



1.
To avoid false-positives:




a.
Do not use a Nichrome wire to pick up a colony




b.
Use only Modified Thayer Martin media, do not test organisms growing on media that contain glucose or dyes.




c.
Do not use if reagent is discolored (purple or blue)



2.
Mixed cultures of Neisseria and pseudomonads can give false-negative results, since pseudomonads can elaborate an inhibitory substance that interferes with the production of oxidase by Neisseria.


3.
Timing is critical to ensure accurate results.
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PROCEDURE FOR IDENTIFICATION OF NEISSERIA GONORRHOEAE

USING THAYER MARTIN PLATE
Small translucent convex grayish white to tan colonies, may be slightly mucoid growing on

Modified Thayer Martin Agar
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* Report as Negative for Neisseria gonorrhoeae.

#Send isolate to a clinical laboratory or to MDPH for biochemical confirmation.  
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