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Anaerobic bacteria are common causes of infections resulting from
wounds and B. fragilis is the most likely of the various anaerobes to be
isolated in serious infections. Clearly this organism is also involved
in the pathogenesis of experimental intraabdominal infection and abscess
formation. \ Immunization of rats with the capsular polysaccharide of B.
fragilis induces protection to subsequent challenge with this organism.
We have prgviously shown that in exparimental animals protection to
bactereg&d?is mediated by antibodies to the capsule while protection
from ingraabdominal abscess formation requires the presence of T cells.
During this year we have shown that purified T cells obtained from
immunized rats transfers protection while B cells and macrophages do not.

“~During this year major advances were made in defining the chemical
nature of the B. fragilis capsular polysaccharide. It is a complex
carbohydrate with 10 knowi monosaccharide constituents. We developed
methods of growing and extracting this antigen which improved our yields.
by twenty fold. We have shown that the chemical constituents are
reproducibly present from lot to lot with only minor variation in quan-
titative composition.

Another important advance which occurred this year was demonstrating
tnat our findings of immunization and spleen cell dependent transfer of
immunity could be verified in another animal species {mouse). Finally,
we have demonstrated that 8. fragilis may play an important role in

pelvic inflammatory diseaser ~C

An IND application has been completed and when final approval is
obtained from the USAMRDC, a phase I vaccine study will be conducted in
human volunteers.




I. Modification of growth media and extraction techniques which enhance
capsule production and isclation.

A1l strains of B. fragilis possess-a capsular polysaccharide.
Imnunochemical purification can be achieved by gentle separation of the
polysaccharide from the outer membrane (1), although we recentlv have
developed more efficient methods of purification. Capsules can be demon-
strated by several techniques (2). The best method for this has been an
indirect immunofluorescence assay that was developed for identification
of clinical isolates. Capsular material immunologically similar to that
in a reference strain of B. fragilis was identified with specific antibodies.
In this assay, all 132 strains of 8. fragilis that we have studied were
positive for capsular material, whereas all but one of 52 strains from the
other species were negative. The fluorescence-positive strain of the other
species of Bacteroides was B. thetaijotaomicron. We have utilized this IFA
test for accurate and rapid identification of B. fragilis directly in
clinical specimens (3).

In attempting to purify the B. fragilis capsule, an observation was
made which we reported last year and which bears directly on studies of the
imnunology of the organisim. The amount of capsular antigen produced by’

8. fragilis appeared to decrease sxgn1r1cant7y with in vitro passage on
blood agar plates (4). Tnis decrease in the quantity of extractable capsule
is associated with the emergence of a small transparent colony type variant.
The small colony type strain also has a glycogen-like material associated
with its outer memtrane. This glycogen is found intracellularly and is not
associated with the ocuter membrane on the mucoid colony variant that pre-
dominates after passage in animals of the large colony type (LCT). No
concomitant alteration in outer membrane proteins or lipopolysaccharides is
associated with this colonial transformation. Electron micrographs, with
specific staining of the capsule, confirmed the relative loss of capsule
with in vitro passage. Passage of these in vitro passed B. fragilis through
rats in tne abscess model (4) caused an increased amount of capsule and the
organisms revert to a predominate of LCT. Thus care must be taken during
in vitro studies of B. fragilis to define the antigenic structure and the
degree of passage of the strain. During this past year we have made signi-
ficant changes in the methods we have previously used for growing and
isolating the B. fragilis capsule.

fragilis strains are grown overnight in a pre-reduced anaerobically
ster111zed medium containing 0.55 yeast extract, 20 g/1 Proteose-peptone,
40 g/1 glucose, 5 g/1 NaCl, 0.55 g/1 cysteine HCI and 10% fetal calf serum.
The important ingredients which we have found increases the yield of
bacteria between 10-50 fold are fetal calf serum and sufficient glucose.
The organisms are grown araerobically at neutral pH (pH titrator) with
No bubbling through the medium. Organisms are collected by centrifugation.
Capsule can be extracted and purified from outer membranes as we have
previously done (5), or from the aqueous phase of a phenol water extract
(669 for 30 min.) of the oraanisms. In either case, the lipopolysaccharide
(LPS) is readily separable from the capsule by chromatography of the aqueous




phase on Sephacryl S-300 in a buffer containing 3% souium deoxycholate
(6,7). Contamination of the capsule with the LPS is readily identifiable
because the LPS lacks galacturonic acid and fucose but has rhamnose.
Furthermore, the LPS contain< several long chain fatty acids including
3-0H fatty acids which are . present in the capsule (8). Tne capsule
does not disaggregate in tiis buffer and elutes in the void volume of the
Sephacyl column. The fractions containing the capsular antigen are pooled,
- concentrated and finaliy purified on an S$-300 column equilibrated in 0.05M
Tris buffer pH 7.6. After exhaustive dialysis the purified capsule is
lyophilized. The yield of purified capsule prepared by this method is
-30-40 mg/Yiter of broth. This is a minimum of 20 fold increase over our
previous methods and has allowed us to proceed with chemical analysis
because sufficient quantities of capsule can now be prepared.

IT. Chemical analyses of the B. fragilis capsula.

The principal investigator spent the first 6 months of this academic
year in Sweden working on the chemical definition of this capsular material.
Chemical analysis of the B. fra911 capsule defines this polysaccharide as
a complex carbohydrate. This antigen contains no protein ar nucleic acid
and has less than 0.5% detectable fatty acids (by GLC). Elemental analysis
demonstrates no protein, although there is a significant amount (~4%) of the
single amino acid, alanine. Hydrolysis of the polysaccharide into monosac-
charides followed by conversion of these to alditol acetates demonstrates
several interesting monosaccharides present by gas-liquid chromatography cn
0v225 and OV17.

Monosaccharide composition (%) of B. fragilis capsule

Strain 23745 Strain 9343

D galacturonic acid 15 12
L fucose . 18 22
D mannose 2 --
D galactose 15 27
D glucose 9 9
D guinivosamine -- 15
L quinivosamine 18 15
0 rhamnosamine 9

L fucosamine 6 -
D glucosamine 3 --
? 3 amiro,b deoxyhexose 6 ?

Two separate strains have been studied (23745 and 9343). These two were
chcsen because they seemed to be the two strains we have found with the least
dearee of immunologic cross-reactivity (although they do cross-react).

This was determined in the IFA assay using specific antisera prepared in
rabbits to each capsule. Although these strains did fluoresce with the
heterologous antiserum above the control neon-immune serum, the fluorescence
was not as strong as that seen with other strains. Carbodiimide reduction
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of these polysaccharides indicatad that they both had important ”‘1aCLJroni:
acid constituents. Furthermore, nydralysis under more severs <conditions

Co

(44 HC1) indicates that the alanine is iikely to be Tinked to a I aming-o6
deoxyhexose. These analyses were all cone by the principal investigator
while working in Sweden witn Dr. AlT Lindberg, Jovgen Lonnecren ind Benut
Lindberg.

Methylation analysis of these "31,>u-cnar1ces is axcezdingly comolex
and on]y Timited information 1s availzdle. Fucose is definitely in a
terminal position. The recuced golyszcche zwde nas a new tr ETN Nexose
not present in the non-reducsd polysaccnaride indicating that tne qalactureni

acid may also be terminai.

This array of carbonycdrates, scme of which are unusual and not ofien
found in bacterial polysaccnaridas will make the chemical cefinition of
the secondary structure of the rapeating unit ditficuit.

Chemical reduction of the zalacturonic acid residue to Ga,xCtose 21ss
indicates that the galacturonic acic residue is inmunodominant, czcausa the
reduced polysaccnaride no longer crecizitates with specific anticaosulan
antiserum when tested by double Zifiusion in agar

«t
(l’\

[II. Analyses of lot to Ict varizbiiity of the monosaccharide constituen

Utilizing the new technolcgy for growing and extracting S. fraaiiis
poiysaccharides, the variability of moncsaeccharide coucosition trom ol €
lot nas been analyzed for botn strains Z37+5 and 9Jw3 Capsuies. we srenarad
2 lots of both 23745 and 9343 capsules in Sweden and nave ncw prenarsd 1 ot
of each since returning to 3o0sten. A1l wmongsaccnaricde const 1tuen:s Were
comparable from lot to lot. Variabiiity in quantitative cownesificon was not

[~

. 20y for any monosaccharide. Lot 2 of 23745 polysaccharide Q.zepared

at tne National Bacteriologic Laboratory in Stockhioln) had in ¢eneral z
greater compaosition of tine amino sugars (guinivosamine, rhamnosamnine,

glucosamine, and fucosamine) then did lot 1 or 2.

Iv. Safety and toxicity testing of lot 1 of polysaccnaride antigens rrom
strains 9343 and 23745.

a. Rabbit pyrogenicity: five rabbits were injected intravenously,
each with 100 ug of the B. fragiiis uO]/Sacplal1GL preparat1on. Rectal
temperatures ‘weve recorded before each injecticn and hourly for ©ive nours
after injection.

b. Mouse toxicity: Each of tne 10 mice (20g) were injected intra-
peritoneally with 57 =g of polysacchariie in 0.5 ml phosphate buffered
saline. Tnhe animals were observed ana weighed daily for 12 days. Failure
to thrive or gain weight when compared to phosphate buffered saline injected
controls would have been considered a toxic manifestation, but this wac not
seen. Animals continued to grocw and thrive well.
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5 dartley strain guinea pigs
ular polysacchariae in 5 ml
ted contreis would nave con-
encas were seen.

c. Guinea pig toxicity: Each ¢
(330g) were injectad with 500 ug of tne
PES. Signiticant differences from P8S 1
sidered a toxic manifestation, but ng di

5 0w

d. Rabbit system toxicity: Each of tne 5 hew Z2aland MWhite rabbits
(3kg) were injected intravencusly with a total of 500 .g of polysaccharide
in divided doses over a three week period. Ccmoarison to P3S injected
contrcls were done, observing for wei:nt gain for failure to thrive, but
no differences were seen.

V. Characterizaticn of the cellular nature of urotection in experimental
animals.

Last year we reported studies on immunity to B. fragilis in an
experimental rat model of intraabdominal sepsis (9-14). It nad zeen shown
that active immunization of rats with the capsuiar poiysaccharide of 3.
fragilis protects these animals against abscess cevelopment follcwing
intraperitoneal chalienge with this scecies. Passive transfer of hyperimmune
glooulin from immunized animals to non-imnune recioients providea protecticn
against abscess development. On the other hand, acoptive transfer of spleen
cells from immunized animals to non-iimmunized recipients resulted in
protection against abscesses following challenge with 8. rragilis. These

data suggested that a cell mediated iimune response was involvea in

protection against abscess deveiopment tollowing immunizaticn with 8. fragilis
capsular antigen.

In crder to determine tne possidle role of cell mediated immunity
prompted by the capsular antigen, inbred congenitally athyinic OLA/Rnu rats
and their phenotypically nommal littermates were actively immunized. Despite
the developnent of nigh titers of anti-B. fragilis capsular antibody, 1003
of actively immunized athymic rats developed abscesses, as did 100% of
unimmunized athymic control rats. However, no vhenotypically normal litter-
mate control rats that were actively immunized developed abscesses, while
100 of phenotypically normal unimmunized rats developed abscesses.

In order to substantiate that this imnunity was definitively T cell
transferred, adoptive transfer experiments were perfcrmed with purified T
cells.

Separation of T and B cells from the rat spieen was performed using
nylon wool columns. It is known that 8 cells ard magrophages generally
adhere to nylon wool, while T and null cells pass throuch. The methods used
were those published by Julius et al. (15). Thirty-five cc syringe columns
were set up with 3-way stopcocks and 18 quage needles. Fifty cc of balanced
sa’t solution (BSS) with 5. fetal calf serum (FCS), which was used as tne
media throughout, was run through the column. Spleens were removed from
immunized rats and cells released by disruption with a stainless steel wire
mesh gauze. The cells were passed through a dacron gauze filter to remov?
debris and counted using a Coulter ZB1 counter. 3 x 109 spleen cells were




suspended in media to give a volume of 6 cc. Cells were loaded onto the
column and incubated at 370C fcr 1 hour. Columns were eluted with 50 cc

of media at 370C with an elution rate of-1 drop per second. Cells were spun
at 1000 rpm for 15 minutes, brought up in 6 cc BSS, like fractions pooled

and counted in the Coulter counter. Fifty cc of BSS at 40C was run through
the columns, again at the rate of 1 drop per second. These fractions were
also centrifuged, pooled and counted. Appropriate diluticns were made for
cell transfer. This method generally gave a yield of 1.1 x 10/ cells/m]
(22%) with warm (370C) elution. This is consistent with previously published
data for cell yields using nylon wool columns (10). Cold elution (4°C),
which elutes B cells and macrophages adherent during warm elution, yieided
1.6 x 10° cells/ml. Transfer of these T cell enriched and B cell and
macrophage populations to non-immune recipients (see table page 7) indicate
that significant protection against abscess development occurs when immune

T cell enricned populations are transferred. B cell and macrophage enriched
populations from the same so]eens failed to transfer 1mmunity to ncn-immune
recipients challenged with 3. fragilis. The 507 protective dose (PDgy) for

T cell enriched transfer recipients was 3.2 x 105 cells, while the P05 for
the 8 cell and macrophage recipients was greater than 2 x 10° cells. R Chi
square comparison of the T cell recipient and B cell and macrophane '
recipient groups for protection ag_inst abscess regardless of the number of -
cells transferred was significant with a P < 0.01.

V1. Adoption of the model to the mouse.

In an effert to confirm our earlier findings in another host and to
facilitate immunogenetic studies, a mouse model for intraabdominal abscess
nas been developed. Unlike the rat model, the mouse model does not require
the use of barjum sulfate for abscess production. In addition the ipoculum
concentr-tion of B, frug1]1s required to produce abscesses is i x 107 cfu/ml
in mice as opposed to 5 x 10 7 cfu/ml in rats, indicating that mice are more
sensitive to the inoculum chailenge. Immunization of C57 BLI0 mice with
capsular polysaccharide vielded results indicating a clear dose response
regarding antibody development. No antibcdy was detected in animals receiving
2.5 mcg/animal or less of capsular antigens and maximum antibody response was
noted with a dose of 10 mcg/animal. Challenge of immunized mice with B.
fragilis at various concentrations yieldea the following data:

inoculum Group Immune Status Abscess
B. fragiiis 1 x 109 cfu/ml None 7/1
B. fragilis 1 x 108 cfu/mi 10 mcq B. fragilis CP 9/10
g. fragilis 1 x 100 cfu/mi None ’ 9/9
B. fragilis 1 x 10° cfu/ml 10 mcg B. fragilis CP 2/5
B. fragilis 1 «x 107 c¢fu/ml Passive 5 x 107 spleen 6/9

cells from immune

At tne lower inoculum level of 1 x ]06 cfu/ml only 2 of 5 immunized animals
developed abscess as opposed to all 7 non-immune animals.. Interestingly,
even at 1 x 108 cvu/m! recipients of spleen cells from immunized animals




Efficacy of Passive Trans¥er of T Cell Enriched
or B Cell and Macrophage Populations from
Immunized Wistar/Lewis Rats Against-Challenge with 8. fragilis

Iinmunogen Cell Density Abscess Incidencet»”
Spleen cells from unimmunized rats 2.5 X 106 16/10
Spleen cells from rats immunzied 2.5 x 10° 0/9
with B. fragilis capsular 8 x 105 1/5
polysaccharide 5

4 x 10 2/5

2.5 x 10° 3/3

- T cell enriched spleen cells from 2.5 x 106 1/10
rats immunized with 8. fragilis 5 -
capsular poliysaccharide 8.0 x 105 1/5
4.0 x 10 2/5

2.5 x 10° 3/4

B cell and macrophage enriched 2 x 106 3/5
spleen cells from rats immunized 3 x 105 4/5
with B. fragilis capsular poly- 5 i

saccharide 4 x 10

* Viable cell density transferred to non-immune recipients
¥ Comparison of total group R to group S Chi square analysis (P-0.01)
* Protective'dose for 503 of animals cilculated by Reed-iuensch metnhod.

Group Q PDgy = 3.5 x 105 cells, Group R PDgy = 3.2 x 105 cells and
Group S PDgy greater than 2 x 106 cells



show some reduction in abscess development. These preliminary data indicate:
1} the abscess model produced with rats can be adapted for C57 BL1O mice;
2) mice imnunized with 8. fragilis csosular polysaccharide have reduced

incidence of abscess development wnen challenged with B. fragilis; and 3)
immunity to abscess development can be passively transferred to non-immune
animals with spleen cells from immunized mice.

VII. Serological evidence for the role of B. fragilis and enterobacteri-
aceae in the pathogenesis of acute pelvic inflammatory disease.

The incidence of acute pelvic inflammatory disease (PID, acute
salpingitis) - one ¢f the most common gynaecological disorders - seems to be
rising (16). It mostly affects young women, and its late sequelae are
often severe: involuntary sterility, increased risk of ectopic pregnancies,
and caronic abdominal pains (17).

Except for the role of the sexuaiiy transmitted organisms, Neisseria
gonorrhoeae and Cn.awjdua trachomatis, the pathogenesis of PID is poorly
understood. Modern technigues of anaercbic bacterioiogy of pus samples
cbtained by culdocentesis suggest that obligate anaercbic bacteria may often
pe involved (18). However, a variety of facultative bacteria are also seen
in such cultures, and the interpretation of the culture results is confused
by frequent contaminati.n of the samples with the abundant and complex
cervicovaginal flora.

The determination of antibodies to the capsular polvsaccharide of
Bacteroides fragilis with radioimmunoassay (RIA) or enzyme-linked immuno-
sorbent assay (ELISA) has been found useful in the serclogical diagnosis of
B. fragilis infections (19,20). Enterobacterial common antigen (21) (ECA)
is common to all members of the large family of er‘eric bacteria, and anti-
ECA determination can be used to detect their presence (22).

Patients and Methods
Patients

The study population consisted of 101 consecutive women with acute
PID not associated with surgery or iastrumentation wno, because of severe
symptoms, were admitted to the University Centra’ Hospital, Heisinki,
between Janua-~r, 19783, end August, 1979. The clinical diagnosis of acute
P10 was based on common critveria (23) which included lower abdominal pain,
vaginal disch2rge, adnexal tenderness with or without pelvic mass,
erythrocyte-sedimentation rate 2 15 mm/h, and usually fever (z 330(C).

The mean age of the 10] patisents was 27.9 years (range 15-47), and
50 were aged under 30. 56 patients were nu]]]parous, 50 were fitted with
an intrauterine device (IUD), and 11 were taking oral contraceptives. Mean
duration of symptoms before examination was 8.2 days. Gynaecologica1
examination revealed acute PID without pa]pable adnexal mass in 60 patients,
and PID with such a mass on one or both sides in 41 patients.




Serological and Microbiclogical Hethods

Cervical and urethral specimens for culture of }\. genorrhoeie and
C. trachomatis were collected at the time of admissior and handied by
conventional methods as described elsewsiere £24). Irradiated McCoy cells
were used for isolation of chlamycia (25). Both acute-phase and
convalescent-phase sera (interval 1 to 3 weeks) were collected from al)l
patients and stored at -209C until both sera of each pair could be assayed
together on the same day.

Serological Findings in Paired Sera of
107 PID Pztients

Anti- Anti-ECA Anti-
Chlamydia (hema- €. fracilis /Zny of the

Serological Findings (IrT) glutination) (ELISA)  three tests
Positi,c:* 32 30 28 €4
The only positive

finding 17 13 i2 43 v
Together with one

other v 10 11 11 16
A1l three positive 5 5 5 5
Change in titre only™ 6 15 18 --
High value only# 14 9 --
High value¥ plus

changef 12 6 3 -

* One or several of the criteria listea below. * ¥

<+
[N

4 fold cnange in titre of the anti-ECA or anti-Chlamydia assays or
2 1.6 fold change in GD in the anti-B. fragilis assay.

*+ Reciprocal t1tre for anti-Chlamydia 2 512, for anc¢i-ECA = 4096, or for
anti-B. fragilis an 0D = 2.5 (all values seen in less than 25 of healthy
adults in Finland).

Ant1boo1es to ECA were determined by passive hemagglutination using
human group 0 red blood cells coated with ECA* and ECA™ (control) extracts
of Salmonella typhimurium (22). IgM antibodies to the capsular polysac-
charide of B. fragilis were assayed with an ELISA test (V.V. Valtonen,

A. Palmu, B.J. Mansheim, D.L. Kasper, unpublished); and the results are
given as corrected optical density (OD) values. IgG antibodies to C.
trichomatis were determined with an immuncfluorescence test (IFT), in
which inclusions of C. trachomatis serotype 1.2(434 Bu) in cell culture
served as antigen (26).  The criteria for positive findings in these assays
were either a significant change in antibody concentration or a value above
the 99th (for anti-ECA the 98th) percentile determined from series of sera
from apparently healthy Finnish adults (29) (M. Malkamiki, unpublished; V.V.
Valtonen, unpublished) (table above).
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Significance of the findings was testaed with the 2 test or the F
test as approgriate.

Results

Positive serological findings in any of the thres tests (anti-ECA,
anti-8. fragilis ELISA, anti-Chlamydie IFT) were observed in 64 patients
(table abova). Sixteen of them nad positive results in all three tests.
Eleven patients were concomitantly sercpositive for ECA and B. fragilis.
0f the 30 positive tasts for anti-ECA, 21 (70%) comprised a change 1in
titre (all except one were rises) and 9 {30%) a high titre only. Of the
23 positive tests for anti-B. fragilis, 21 (75%) comprised a rise in the 00
value and 7 (25%) a high value only. Of the anti-C. trachomatis findings,

18 (56%) were titre changes (134 rises, 4 falls) and 13 (43%) were high titres.

Cultures frocm the lower genital tract were positive for M. gonorrhoeae
in 25 patients and for C. trachomatis in 32 patients. Positive serological
findings for ECA or 3. fragilis were avenly distributed {in 25 to 32% of
the cases) in the groups with positive and negative culture results for™
either of these agents {se2 tahble belcw). By contrast, gositive serslogy

CORRELATION OF SERULJGY BIMH CULTUKLY 2 ROM T
LOVERGENITAL LIRS

3
' Terotugy pomsts e® ‘ut

e s = e
Tseerentabint L aties N T messmennt BCA TN fapdn t neganve
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Cirecaumarn v B W 5 SN IS TR 1 IR Y
o TSI IR A TR 2 AR PARTE N

© A efined o0 the oxnares to tadee |
. ades Y SelenIRTVMIDLE Cuf Tae TN ceorracsae sty U racacern

sl ede pgmbidant, gt e S0 2N Y

for ¢. tracnomalis correlatad witn tne isclation of tne zagent Trom the
Tower genital tract, although 1t did not correiaie with the isclation of

. gonorrhoeae.

Adnexal mass was present in 9 of 37 (24”) patients whg had negative
serology, in 13 of 43 (42%) patients who had one positive sernlogical test,
in 9 of 16 (56%) patients who had two positive tests, and in all 3 {1003)
patients who had all three tests positive (see table below}. In total,

.

CORRELATION OF SERQLOGY WITIH SEVERITY OF DISEASE

Cumuldnve no. ol positive H Adnexds n1ase prosent
serolugical findings” (noJtotal o)

937 (2B

BN (2

; Ve (563)
| 53 (1)

— e~ C

*Sera tested for antibudics to O tracaemates, ECN, and 8 fraguits; positive
lindirgs defined 13 1n the tootnotes to tabie |
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positive serology was more common in patients with adnexal mass than in
those without (see table below). The difference was significant (p<0.05)

SEROLOGICAL FINDINGS IN PID PATIENTS WITH UR
WITHOUT PALPABLE ADNEXAL MASS

. i
Seroiogy positive* lor i
T f 1 Seralsgy
Adncxal mass | No [C cucaomuis|  ECA i 8 fraguis | acgauve
. Al et iITesug | 5Ere | 92
- 00 | 13(22%)t | 1322%F L 1IEDR) | ETRY

*Posutive lindings delined 2310 the footnoies 1o table £
+Duference nignificant, y' =575, p<3-0s.
£DuTerence ngnuficant, g =4-57, p<0-05
§Dulerence ngmificant, x* =518, p<0-08.

for anti-cCA and anti-C. trachomatis, whereas the trend for anti-B. fragilis
was similar but slightTy Tess pronounced. On the other hand, the presence
of an adnexal mass did not correlate with the culture results frem the

lower genital tract. Culture for N. gonorrhoeae was positive in 11 of 41
(27%) patients with adnexal mass and in 15 ot 80 (25%) without. The cor-
responding figures for C. trachcmatis were i1 3f 31 (27%) and 21 of 60
(35:).

Positive serology correlated with a longer mean duration of symptoms
(10.6 days compared with 4.3 days, p < 0.001) and with IUD use (39 of 64
patients compared with 11 o7 37, p < 0.01). There was no correlation with
a longer mean stay in hospital or with orevious PID (see tabie below).
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Whereas adnexal mass was scmewhat mor2 fr°quentx/ tound in the pati
witn IUD (307) than tnose withcut (31.), tnis difference was not s
tically significant.

Jiscussion

The two methods that have traditionally been used to investigate
the microbial eticlogy of acute PID 3are cultures of either endocervical
(Tower-genitai-tract) swabs or zus Trom the pelvic abscesses. In the
endocervical cultures, only N. gonorrnoeae and C. trachcmatis can se
consicered of etiological signifizance. But cultures from pelvic abscesses
very often yield mixed cuitures of aercoic and anaeraobic bacteria, and
their value is difficult to interpret because of possible contamination
by tne complex ncormal vaginal flora. As a diffarent approacn, we collected
acute-phase and convalescent sera from 101 PID patients and carried out
antibody tests for entaric Dacteria (anti-f£lA test, detacting antibodies
to a ccmponant commnon to all mempers OF the tntargbecteriaceas family),
B. fragilis, and C. trachomatis, in tha belief that a serum antidcdy
respcnse woUld De a mOre claar-cut incicactdr of the iavolyarens of 3

1

bacterial spacies in tne zelvic infaction.

de ciuld ingeed snow Sositive serological fincdings 1n gcne or rmore
of these tasts n 24, of tne jatianis. For anti-Zl3 ind anti-I. “raaiiis,
tne positive test resyits were tizre Znances “n 73 of tne 2385, zinc 3.0
EAlSLT One 2T Inese were ingreasss in Titra.  Similar titre cnances are
infrezuent in zaired s2ri from neailny fersens. For C. o frecroratis, a
Tarser orozortion {4500 27 tne ositiva findinis were nizn fiiras Sngut
3 STgNTTICANT Change. TN Sesrs Consistentuwiin lhe view tnat i,
tracnomatlis inr2Itisng ars 3TI2n or2 or less ¢nronic, 2nc tnus the tiring
Of The serull $an0ies mdy ndt nhave Desn 1oe:. %05 2050 Desitie tnat an
scme zases tne relatively nign lavels of in<tizoz, sers remiing “vos 2
presiows Intootion nOWEL 2, TS W3S SrCIildi. nat yery oTIiin Ttme gase
3i0nC2 pusitive serology d1d nol oorrelate witn previous ntstory of P10

Tiriyeseven 9f Lne 101 paIienis n gur Pl series remiined sero-
negative for enteric 2acteria, . Trastlis ane . otracncmatic.  Zesides
thes2 zDactaria ana . I0rcrrnc22e (TCr wnicn @ 32151t e antiocd, 3553, 13
still o lacxing) TulTar2 30.7125 Srom Sus o0Idirel oy culizcentesis nave
orten found anaerobic gram-oositive cocci. A serclogical test =g Zetact
an lmmune response to these and to Mycoplasma neminis might nave furtner
reduced the seroneqgative fraction.

A larger proportion of the patients nad positive serology either
for enteric bacteria or for B. tragilis, and a smaller proportion (11 out
of 58] were simultarecusly nositive for Sotn. This suggests an interesting
difference in the micropial etiology of upger-genital-tract infection
corpared witn intra-abdominal sepsis originating in the gastrointestinal
tract. [In tne latter, positive serolcgy both for enteric bacteria and
for 6. fragilis very oftan occurs simultaneously. However, the patients
who nhad more severe P[0 characterizeg by palpable adnexal mass showed
more often positive serology than tnose wno had PID without such 2 mass.
Furthermore, there was a clear-cut correlation between severity o tne
disease and the cumuiative rate of serspositivity in the three tests
applied.




Unexpectedly, we found that the isolation of N. gonorrhoeae and/or

C. trachomatis from the lower genital tract did not identity those patients
who were prone to have serological evidence of enterobacterial or B.

fragilis infection, or who developed an inflammatory adnexal mass. By
contrast, earlier studies have suggested that B. fragilis would have more
importance in acute non-gonococcal than gonococcal PID (18,19) and that
the former would more often lead to abscess formation (23). These gif-
ferences most likely reflect differences in the patient populations (28).

The present findings do not support the cliinical usefulness of
differentiating PID patients into gonocouccal and non-gonococcal or
chlamydial and non-chlamydial PID. The PID patients with and without
cervical gonorrhoea in this study were equally likely to have serclogical
evidence of the involvement of enteric bacteria or B. fragilis in their
upoer-genital-tract infection. The value of 1ower~ﬂen1tal tract cultures in
PID should thus be recognized as primarily preventive, to niotivate the sex
partners to seek treatment. From tne individual patient's point of view,
lower-genital-tract cultures for N. gonorrhoeae and C. trachomatis would
be more important in the women who attend the clinics for reasons other
than P1D, wany of whom would otherwise go untreated with increased r’sk
of developing PID.

Ir our series, the overall frequency of IUD use was as high (507).
Only 115 of the patients used oral contraception. This accords well with
earlier studies (2%-32). The present increasad use of IUD coincides with
the increased prevalence of acute PID. Several more or less well controlled
studies have also indicated a causal relationship, so that women using
an IUD have a risk of acute PID 2 to 9 times higner than other women (29-
35). In the present series, significantly more IUD users than non-users
had positive serology. This further supports an in vitro study (36) which
shows that the tails of an IUD enhance the passage c¢f vayginal and cervical
flora to tne upper genital tract. Although IUD use may scmetimes have led
to increased antibacterial antibody levels without overt infection, it is
perhaps more likely that the symptoms and signs interpreted as mild side-
effects of IUD use may actually indicate subclinical PID, in which
potentially pathogenic cervicovaginal bacteria and Chlamydia may be
involved. Prospective serological studies in IUD users might help to
determine such relationships.

The present study has provided new serological evidence for an
important role of aerobic enteric bacteria and encapsulated B. fragilis
in acute PID in addition to the known pathogens W. gonorrhoeae and C
trachomatis. These findings also give further support to a polymicrobial
etiology for the disease; and this should be remembered in 1ts treatment.
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