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Summary

A coagglutination test for presumptively identifying Bacteroides fragilis is

described. The test utilizes protein A-containing staphylococci sensitized with

speific antibody to rapidly identify suspensions of B. frapilis. Sensitization with

200 ul antiserum/ml 10% staphylococci produced a coagglutination reagent which ex-

hibited specificity and sensitivity adequate for slide testing of colonies from

primary cultures. The use of coagglutination for presumptive identification of

bacteria is simple and reliable, requiring a minimum of training and equipment.

Large numbers of colonies can be screened and subcultured for further testing if

desired. Although coagglutination does not have the sensitivity of other test

methods it provides results within 3 minutes.
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INTRODUCTION

Infections due to nonsporeforming anaerobic bacteria are important causes of mor-

bidity, particularly in post-surgical and traumatic injury patients (1,2). Since

ja_ eroides fragjjj is involved in a significant percentage of anaerobic infections
and frequently exhibits multiple antibiotic resistance (3,4,5), the rapid identifi-

cation of this species is highly desirable thus aiding in the selection of appro-

priate antibiotic therapy.
Standard bacteriological identification of anaerobic bacteria may require several

days. Immunofluorescence (6,7), radioimmunoassay (8), precipitin testing (9), se-

lective media (10,11), gas chromatography (12) and susceptibility testing (13,14) have

decreased the time required for presumptive identification, but have not simplified

the procedures.

Coagglutination has been widely used to identify bacterial antigens (15), sero-

4logical groups of bacteria (16) and to identify pathogenic bacteria directly from pri-

mary isolation plate& (17). This technique is a simple, rapid and reliable procedure

which is particularly well suited to small clinical laboratories or field use. The
reagents for coagglutination are easily prepared by coating protein A-containing
staphylococci with specific antibody. The test procedure is simple and identification

can usually be accomplished within 3 minutes. This study demonstrates the use of coag-

glutination to provide rapid, presumptive identification of B. fraailis.

MATERIALS AND METHODS

Bacterial strains. The bacterial species used for antibody production and re-

agent testing were obtained from the American Type Culture Collection. These species
were: fltarJ fragilis (ATCC 23745), 11. melaninogenicus (ATCC 25845), A. vulaatis

(ATCC 8482), B. distasozai (ATCC 8503) and B. ovatus (ATCC 8483). In addition, two

oral isolates of ]. intermeJjaa were included in the species specificity testing.

Coaaalutination reagents. Antisera against B. fragilis were prepared by immuni-

zation of New Zealand white rabbits according to the method of Elhag and Tabaqchali

(18). Antibody titers were determined by tube agglutination (19). Protein A-contain-

ing staphylococci (ATCC 12598) were harvested by the methods of Edwards et al (15,17)

and reconstituted to a final concentration of 10% (vol/vol) in phosphate buffered

saline (PBS) pH 7.4 with sodium azide (0.02%).

Serum from a single rabbit, R82-06 was used to prepare the coagglutination re-

agents. The optimum amount of antiserum for sensitizing the staphylococci was deter-
mined by dose-response titration with various amounts of antiserum against dilutions

of antigen. The serum concentration which produced the reagent of greatest sensitivity
was determined by testing different concentrations against serial two-fold dilutions

of a suspension of A. fracilis adjusted to McFarland #4 (N absorbance) at 600 nm using

a Bausch and Lomb Spectronic 21 spectrophotometer.

Specificity of the coagglutination reagents was determined by examining them for

cross-reactivity with suspensions of other species of Bacazridet: J4. ovatus, B. inter-

iuma. j. j , .d, ss ft. s and B. melaninocenicus, also adjusted to McFarland

#4 in PBS.

Coagglutination testing was performed on bacterial suspensions by placing 10 P1

bacterial suspension on a glass slide. The two suspensions were mixed with a wooden

applicator stick and agitated for 3 minutes by rocking the slide. Slides were
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examined for coagglutination at 1, 2 and 3 minutes. The reactions were graded as 3+:

large aggregates within 1 minute, 2+:large aggregates within 2 minutes, 1+: fine ag-

gregates visible with a hand lens or stereo microscope within 3 minutes, negative: no

agglutination within 3 minutes.

Identification of bacterial colonies directly from primary plating media was ac-

complished by using a bacteriological loop to remove a single colony from agar surface

and suspending it in a drop of PBS on a glass slide and then adding a drop of coag-

glutination reagent.

RESULTS

Antibody titers of sera from the immunized rabbits were from 1:32 to 1:64 by

tube agglutination. Preimmunization sera did not contain antibody demonstrable by

tube agglutination (Table I). Antiserum from a single rabbit, R82-06, was used to

prepare the coagglutination reagents. The concentration of antiserum which produced

the reagent of highest sensitivity without spontaneous agglutination was 400 pl anti-

serum/ml of 10% staphylococcal suspension (Table II). Unsensitized staphylococci and

those sensitized with preimmunization serum did not coagglutinate B. fraoilis suspen-

sions. Subculture of suspensions on slides demonstrated the continued viability of

B. fraoilis after coagglutination.

TABLE I

Antibody titers of rabbits immunized with B. fragilis

as determined by tube agglutination *

Antiserum dilution

Rabbit Control** 1:4 1:8 1:16 1:32 1:64 1:128 Neg ***

R82-06 - + + + + + - -

11-90 - + + + + - - -

R81-92 - + + + + - - -

* As performed by Iambe & Moroz. 1976.

r* prelmnunization serum

*** Normal Mline
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TABLE II

Comparison of sensitivity of coagglutination reagents

prepared with varying levels of B. frallis antiserum

Nwabers of S. frasilis cells

per al (X 106)

Antiserum 600 300 150 75 37.5 PBS
ul/al

10 2+* 1+ - - -

25 2+ 2+ + - - -

50 3+ 3+ 2+ 1+ - -

100 3+ 3+ 3+ 2+ - -

200 3+ 3+ 3+ 2+ + -

300 3+ 3+ 3+ 3+ 3+ -

400 3+ 3+ 3+ 3+ 3+ -

500 3+ 3+ 3+ 3+ 3+ 1+

*3+ - large aggregates visible within 1 minute

2+ - large aggregates visible within 2 minutes

+ - fine aggregates visible with streomlcroscope at 3 minutes
- -n o aggregates

With the testing methods used, reactions with other species of Bacteroides were

not observed at sensitization levels of 200 p1 antiserum/ml staphylococci. At 300 p1

antiserum/ml, both oral isolates of &. 1R.nMA a& and B. melaninocenicus formed fine

aggregates with the reagent. When 400 U1 serum was used to sensitize staphylococci,

fine aggregates were observed with all of the DmcgzQJigA suspensions (Table III).

5



TABLE III

0oagglutination of Bacteroides species by protein A

containing staphylococci aensitized with different amount. of

anti-B. frapilis antlserun

Antiserum amounts

lacteroides

species 10 25 50 100 200 300 400 500 neg.** Pre***

B. interuedlus* - - - - + + + + - -

B. nelaninopenicus - - - - + + + + - -

B. frafilis + + + + + + + + - -

B. ovatus - - - - - - + + - -

B. distasonis - - - - - - + + - -

B. vulzatst - - - - - - + + - -

aline - - - - - - + + . .

* Two strains

masensitized staphylococci

Staphylococci sensitized with preinization seum

DISCUSSION

Rapid and accurate detection of &. fragilis provides very useful information to

the clinician. A screening test which can provide presumptive identification of this

anaerobe expedites the initiation of appropriate antibiotic therapy. Although several

methods for rapid presumptive identification have been described, each has disadvan-

tages. Fluorescent microscopy, radioimmunoassay and gas chromatography require

sophisticated equipment and highly trained technicians. Identification through the

use of bile and antibiotic discs requires 24-48 hours incubation beyond that required

for primary isolation. The results of this study indicate that presumptive identifi-

cation can be made within 1-3 minutes directly from primary isolation plates through

use of coagglutination reagents. Since coagglutination reagents are prepared with

non-viable staphylococci and testing does not kill the bacteria being tested, sub-

culture directly from the test slide is possible if desired.

Although the sensitivity of the coagglutination reagents is far below that of

immofluorescence or radioinunoassay, it is adequate for the examination of primary

cultures and is far more suitable for field laboratory use. A wide variety of coag-

glutinstion reagents can be easily transported into the field and the species which

6
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can be presumptively identified through the use of this type of reagent is limited

only by the availability of specific antisera.
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