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ABSTRACT

Eubacterium brachy, a Gram (+) positive anaerobic rod, has been impli-

cated by cultural studies to be associated with the microflora of periodon-
tal diseases. Serum samples from 184 clinically characterized patients
were evaluated in a staudardized euzyme-linked immunosorbent assay (ELISA)
for reactivity to E. brachy antigens. Sera from clianically healthy sub-
jects (HS) served as coutrols, Sera from rapidly progressive periodoutitis
(RP) patieuts demoustrated siguificautly greater reactivity by ELISA than
did HS wheun reactivity with E. brachy autigens was determiuned (P < .00l).
Juveuile periodontitis (JP) aund adult periodontitis (AP) patieuts did not
differ {u reactivity by ELISA from HS (P < .05). Three to four years
following successful periodontal therapy, reactivity was uot significantly
altered iu any patieut group (P > .05). The possible siguificance of these
findings and the importance of an extracellular aantigen of E. brachy 1o the

immunopathology of periodontal diseases are discussed.
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Numerous review articles provide abundant evideuce to implicate micro-

-4

organisms as the etiologic agent of various periodontal diseases.l
Clinical evideuce in support of this coucept {s abuudant. The demousttra-

tion that the removal of dental plaque by rigorous oral hygiene5

or anti-
septic ageuts6 would preveant or reverse clinical gingivitis iu humaus 1s
particularly convincing. The description of morphologic changes of deantal
plaque have been described by Loe et 21.7 beginning with a clinical state
of periodontal health through gingivitis and the return to health,

Listgarten and Helldeu8

utilized darkfield microscopy to compare the compo-
sition of the subgiugival flora obtaiuned from healthy and diseased sites
from 12 human subjects. Their major conclusion was based on the finding
that in uormal sites, the ratio of motile to uoumotile microorganisms was
1:49 while from diseased sites this ratio was 1:1. They felt that this
informatiou provided a simple and clinically applicable means of detecting
disease in humans. Additiounally, this method was suggested to be used to
monitor the effect of various treatmeunt modalities.

Numerous cultural studies have been reported in which the microflora
associated with various periodontal diseases have been described. Slots9
described the flora i1solated from healthy gingival sulci aand that associ-

10

ated with giangivitis, Splegel et sl. described the significauce of

Bacteroides giugivalis in sites demoustratiug boue loss and Taanuner et gl.ll

have implicazed Actiunobacillus actinomycetemcomitans, Fusobacterium uucle-

atum, Bacteroides species aud aunaerobic vibrios ‘u a variety of periodontal

disease sites,

Holdema: e: 21:12 receutly described the {solation of three new spe-

cles, Fubacterium timidum, brachv, aud uodatum. Ouly these three species




of Eubacterium, F. uucleatum, and Selenomouas sputigena iucreased 1u both

iucideunce and conceutratiou in subgingival samples from sites with severe

as compared with chrouic periodoutitis.12 In another study evaluating the

bacteriology of experimeutal giugivitis,l3

166 bacterial species aud sub-
species were detected among 3,034 raudomly selected isolates from 96 sam-
ples. 0f the unumerous microorgauisms that appeared to have a positive
correlation with gingivitis were several species of Eubacterium iucluding
both E. timidum and E. brachy. Other studies evaluating the microbiology of

14, 15

moderate periodontitis congisted of evaluation of 60 samples taken

from 3¢ affected sites in 22 subjects. The species of E. nodatum, timidum,

aud brachy were amoug the six most frequently isolated taxa from the sub-
gingival samples of moderate perfodoutitis while coustituting a sigunifi-
cautly smaller portiou of the flora isolated from supragiugival samples of
moderate periodoutitis or from subgingival samples of healthy sites. Of
these three speciles, E. brachz isolates coustituted 2.7% of the flora from
moderate periodoutitis but was not 1solated from supragingival sites or
from subgingival sites in healthy subjects.

A similar study was conducted of the flora associated with severe

periodonticis.16

A total of 11 specles each exceeded 11 of the subgiugival
flora and were most closely associated with the diseased sulci. Of these

11 specles, five were wembers of the genus Bubacteriur aud {ncluded the

speclies E. timidum, brachy aud nodatum. Receutly the microflora associated

with diseased sites {a 21 fudividuals with juveuile periodoutitis has beeu
described. The three species of Eubacterium were fouud to be promiaent
rembers of the microflora associated with diseased whea compared to the

ricroflora of uanaffected s(tes.l7
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P OO T e TS

The complex nature of the assocfation of microorganisms with the etiol-
ogy and/or progression of periodontal diseases must be coupled with the
role of host defense mechanisms. The purpose of this study was to deter-
mine the systemic antibody response to E. brachy antigens with human sers
from a large group of clinically characterized patients using a standard-
ized enzyme-linked immunosorbent assay (ELISA). The effect of clinically
successful periodontal therapy on antibody titers was also determined for

sera samples obtained 3-4 years following completion of therapy.

MATERIALS AND METHODS

Patient Selection

Sera from a total of 184 clinically characterized patients were utiliz-
ed in this portion of the study. A total of 36 patients were classified as
healthy subjects (HS) and served as controls. They were selected from
periodontally healthy patients seeking restorative cace at the University
of Maryland Dental School graduate and undergraduate clinics, The Johns
Hopkins Hospital and Dental Clinics, and a private practice limited to
periodontics. They 1ncluded age- and sex-matched individuals from the
popilation bf dental students, dental hygiene students, faculty, and staff
of the University of Maryland Dental School and the Johns Hopkins Hospital.
These individuals had periodic (every 3 to 6 months) prophylaxis, gingi-
val18 and plaque19 indices of 0.5 or lower, and no historical, clirical or

cradiographic evidencezo of perfodontal disease.
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A total of 44 patieuts were classified in the adult periodountitis (AP)

- group. Selectiou was based ou an age raugiug from 36 to 45 years aud 19 or

«

5

. .
P L

e more teeth, Tooth associated deposits were commeusurate with the amount of
\ periodoutal destruction, but there was uo specific patteru of bomne loss.
Forty-niue patients were classified as juvenile periodontitis (JP)
patients, a conditiou previously described as perfodontosis. The features
of this disease eutity have beeu described as ounset arouad puberty (11 to
13 years of age), increased ifucidence in females by a ratio of 3:1, and the
preseuce of local factors not always correlated to the degree of periodon-

tal destruction.21

Additional criteria for selection {uncluded the pa-
tieut’'s desire to participate in the study, stable residence in the Mid-
Atlautic area, 20 or more teeth, and an age raange of 12 to 26 years.
Juveuile periodoutritis patieuts had a loss of attachmeut of at least 5 mm
ou auy surface of at least four permanent ifucisors aud first molars.

Fifty-five iudividuals were classified as rapidly progressive perio-
doutitis (RP) patieunts. These patieuts had loss of attachmeaut of at least
5 mm ou the surface of at least 14 permameut teeth not limited to iuncisors
and first molars. The criteria utilized for patient selection included:
rapid destructiou (seen most commoaly in teenagers aad young adults),
extreme fuflammatiou in the active phase of the disease, defects in either
aseuttophil or mouocyte chemotaxis, aud periods of exacerbatiou aud quies-
ceuce, This disease eutity is cliuically similar to se-ere periodonti-
“is.

The c.iufcal and radiographic evaluatiou of the four patieut groups

23

have been previously described. Patients with systeeic disease or who
p
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were preguaa: were excluded from this study. Also, long~term medical

therapy or the taking of aatibiotics six months prior to examiuation ex-
cluded patients from the study.

Veuous blood was drawn futo syriuges, allowed to clot at room tempera-
ture, aud subjected to ceutrifugation at 500 x g at 4° C. The serum was

removed, heat treated at 56° ¢ for 30 minutes, and frozen at -20° c.

Bacterial Cultivatiou and Autigeu Preparatious

Cultures of E. brachy (ATCC 33089)* and clinical {solates D79G-22,
D32M-1, D4A-24, 1289D and DB2L-17 obtained from Virginia Polytechunical
Iustitute; Blacksburg, VA) were grown iu a peptone-yeast extract-glucose
medium (PYG). Cultures were {fucubated auaeroblically 1n a BBL! GasPak
anaeroblc jar svstem at 37° €. Cultures were streaked for purity on sheep
blood agar (BA) plates which were ifucubated both aerobically aud anaerobic-
ally. All cultures falled to grow aerobically oa BA plates. The cells
were harvested by ceutrifugatiou at 10,000 x g for 10 min at 4° C, washed 3
X in 0.01 M phosphate buffer coutaiuing 0.15 M NaCl (PBS), (pH, 7.2) aud
suspeaded iu PBS supplemeuted with 0.01%7 sodium azide as a 1:10 dilution
(V/V) of packed whole cells after ceutrifugatiou at 2,000 x g for 10 miu at

4° ¢ aud was desligunated as the whole cell preparation {W(C).

*
Anericaun Type Culture Collectiou; Rockville, MD.

' Baltimore Biological Laborazory; Cockeysville, MD.




In addition, the cell free broth supernatant fluid was filtered using a

0.45 um filter and was subjected to precipitation by mixing 1:8 with abso-

lute methanol at 4° C for 18 h followed by centrifugation at 2,000 x g for

- 10 min. The precipitate was then suspended in PBS and designated as the
3

p- broth methanol precipitate (BMP). The BMP (8 ml) was used for isolation of
ﬁ{' an extracellular antigen (ECA) by gel filtration as previously described.za

Briefly, on a 2.5 cm x 100 cn column packed with degassed Sephacryl $-200
superfine (Pharmacia Fine Chemicalg; Piscaraway, NJ) =quilibrated with PBS
at 3 flow rate of 1 ml/min, fractions (5 ml) were collected on an Isco
Fraction Collector UA-5 monftored with a type 6 optical! unit at 280 om. A
P-3 peristaltic pump was utilized to ensure uniformity of flow. Blue
dextran (2 X 106 Daltons), aldolase (158,000 Daltons) ovalbumin (45,000
Daltons) chymotrysinogen A (25,000 Daltons) and ribonuclease A (13,700
Daltons) wece used as standards. Fractions demonstrating absorbance at 280
nr were tested by double diffusion in agar against a human serum previously
shown to be reactive with sonicated WC by double diffusion in agar and
~hoge fractions demonstrating a precipitation reaction were pooled, precip-

ftated 1:8 in absolute methamol at 4° C, harvested by centrifugation and

suspended in PBS at the original concentration. A sample was again precip-

itated 1:8 in methanol and the precipitate was harvested by centrifugation
;f;: and lyophilized. Following determination of dry weight, the percent pro-

25

teln {(327) was determined by the Lowry reaction, utilizing bovine serum

*
albumin fraction V as the standard, and the per:ent carbohydrate (682)

*
Sigma Sclentific Co.; St. Louls, MO,
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as the staudard, aud the perceat carbohydrate (68Y) was determiued by the

Anthroue reacciou.26

Serological Evaluatiou by ELISA

Previous evaluations by immunoelectrophoresis have demounstratec that
the reactivity of human sera with sonicated WC resides {ian IgG autibody. 1In
addition, 1lines of {ideuntity are shared by sonicated WC aud BMP with a

24
reactive human serum.

Six human sera previously shown to be reactive with E. brachy by double

diffusiou 1iun agar and six sera which did not react with E. brachy were

subjected to evaluatiou by a modification of an enzyme-linked immunosorbeut
assay (ELISA).27 Briefly, a 200 ul aliquot of a 1:10 diflutiou of a pre-
; viously described WC preparation 1in 60 mM carbouate buffer (pH, 9.6) was
F added to each well of a 96-well microtiter plate* aad facubated at 37° ¢
for 3 h. Peripheral rows were anot utilized. The WC preparation was re-
moved aud each well was washed 5 X with 0.01 M PBS coutaiunfang 0.05% Tweea
20. Each well then received 200 ul of a ]I bovine serum albumin* suspen-

1
sfon in 60 mu carbonate buffer aud fucubated for 18 h at 4° C. Following

washing 5 X with PBS Tweea 20, serial twofold dilutious of each serum (100
ul) were added to the appropriate wells and the plates incubated for 30 min

at 37° c. The plates were again washed 5 X with PBS Tween 20 aund received

*
Dvaatech Laboratories, luc.; Alexaudria, VA,

*

1 Grand Islaud Biological Co.; Grand Islaud, NY.

b
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' 100 ul of a 1:300 dilution of peroxidase conjugated goat auti~humau gamma,

*

o alpha or mu heavy-chain specific serum and the plates were incubated agaiu
3

at 37° ¢ for 30 min. After agaiu washing the plates 5 X, 100 ul of the
enzyme substrate (1 ml of 1 [wt/v] O-phenylenediamine {n absolute methanol
combined with 99 ml of distilled water and 0.1 ml of 3% H202) was added.
The plates were incubated in the dark for 30 min at room temperature, the
reactions were stopped by the addition of 50 ul of 8 N stoa aud the inteu-
slty of color resulting was determined colorimetrically at 490 um with a MR
580 Hicroelisa Auto Reader.**

Serum samples were absor>ed with E. brachy whole cells and subjected to
the same ELISA procedures. Briefly 500 ul of each undiluted serum was
mixed by vortexing (30 sec) with a 0.2 ml packed volume of the WC aud
fucubated for 1 h at 37° C. The cells were pelleted by ceutrifugation at
2,000 x g for 10 miu and the serum supernatant fluid removed and mixed by
vortexing (30 sec) with 0,2 m1 of packed WC. Iucubatiou was performed as
before and the absorbed serum was again removed followiag ceantrifugation.

The adsorption step was repeated, as before for a ~hird time prior to

evaluatiou by the ELISA. Reactivity was determined as the reciprocal of

the highest dilutiou giving an OD reading 0.] greater thau microtiter wells
receiving the ideutical treatment as above with the exceptiou of receiviug

PBS 1o place of humau serum,

*
Cappel Laboratories, Iuc.; Cochrauville, PA.

A%
Dyuatech Laboratories, luc.
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Preliminary attempts to utilize the ECA in an ELISA were not successful

LA

due to the failure «f the ECA to bind to the microtiter plate. A modifica-

B )
A,

tion to the conventional procedure was designed by first coating the wells

¥ x

"

-
§
-
3
-
)
[

with rabbit ant{-ECA serum (1:10, 1:50 and 1:100) in 60 mM carbonate buffer
(pH, 9.6). Other modifications attempted included coating :he wells with
bovine serum albumin fraction V (BSA) (Sigma Scientific Co.) at concentra-
tions of 0.5, 1%, or 21 in 60 mM carbonate buffer or coating with poly
L-lysine (Sigma Scientific Co.) at concentrations of 5 mg/ml, 1 mg/ml, 0.5
mg/ml, or 0.1 mg/ml in 60 mwM carbonate buffer. All plates were then incu-

bated for 3 h at 37° C. Following washing 5 X in PBS with 0.05% Tween 20,

A each well received 200 ul of ECA (400 ug/ml) 1in the same carbonate buffer
t{ and were 1incubated for 18 h at 4° C. The ELISA was repeated as before
q utilizing a serum reactive to E. brachy. As shown in Table 1 when the
il ELISA was performed utilizing the ECA without any means of facilitation of
E binding, reactivity was minimal. However, when wells were precoated with
'

g anti-ECA serum, BSA or poly L-lysine prior to incubation with the ECA,

reactivity was greatly facilitated. As a control, wells which had received
the anti-ECA serum and all other components of the assay, with the excep-
tion of ECA, did not demonstrate appreciable nonspecific binding. However,
to utilize this "sandwich”™ technique it was felt that it would be necessary

to utilize this same control for each serum to be tested, which did rnot

appear to be feasible. Based on this fact, and that BSA is rormally used
as a bdlocking agent in the ELISA it was decided to utilize BSA (1) to

- precoat all wmicrotiter wells prior *o utilizing the ECA in ELISA proce-

dures.
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!' All cliuically characterfzed humau serum samples were evaluated by the
t&j previously described ELISA utflizing the following modifications:
e
txj 1. All serum samples were diluted ]:20 iu PBS/Tween aund tested 1u

duplicate.

2. A 1:600 dilutiou of affinity purified, peroxidase-conjugated goat
anti-human gamma, alpha or mu chaio serum was utilized.

All assays were ruu at the same time ou the same day iun order to stan-
dardize iucubation temperatures and buffers, The microtiter plates were
all from the same lot, and sufficieant antiserum, substrate, and sulfuric
acid were prepared from the same lots to be used for all assays. The same
sera were reacted by ELISA with the ECA. All steps in the procedure were
identical with the exception of precoating the microtiter wells with 17 BSA
in 60 mM carbouate buffer (pH 9.6) for 3 h at 37° C aud incubating the

microtiter plates for 18 h at 4° C after the addition of the ECA (400

ug/ml) 1o the same pH carbonate buffer. Statistical analysis was performed

utilizing the t test for unequal N's.36

Titers were expressed as the
highest dilutioon which resulted 1o an OD reading 0.1 greater than countrol
wells which had received the identical treatmeant with the exception that
PBS with 0.057 Tween 20 was utilized io place of the human sera.

Serum samples were obtaiuned prior to therapy aud additional samples
were obtaiued three-four years following completiou of periodontal therapy
ou selected patieuts., Of the total patient populatioun, 13 of the 35
healthy subjects, 41 of the 49 juvenile perfodoutitis subjects, and 38 of
the 55 rapidly progressive periodoutitis patients provided serum samples

*hree-four years followiug completion of therapy. Noue of the adult perio-

doutitis patieurs provided post-treatment serum samples. All patieuts
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fucluded {u this study were cliuically classified as well-maintatuned.
RESULTS

The reactivity of serum samples with the WC and the ECA of E. brachy {is
demonstrated in Tables 2 and 3. As cau be seen when the ELISA was per-
formed utilizing anti-heavy chain specific serum, the majority of reactiv-
ity with the bacterial whole cells of E. brachy resided with IgG with oaly
miuimal reactivity detected with IgM and no reactivity with IgA (Table 2).
When the ELISA was repeated utilizing the ECA, all detectable reactivity
resided with 1gG and this reactivity was greatly reduced by prior ;daorp-
rion of these serum samples 3 X with E. brachy whole cells (Table 3).
Prior adsorptiou of reactive sera 3 X with‘g. brachy whole cells reduced
titers of from 4 to 5 dilutions with the WC preparation (Table 2) and from
3 to 6 dilutious with the ECA (Table 3).

The healthy subjects were comprised of 36 subjects which had been found
to be free of any cliunical or radiographic signs of periodontal disease
(HS). Table 4 preseuts the data obtained when these sera were reacted by
ELISA with E. brachz whole cell preparations and with the ECA. Serum
samples were obtained from selected patients three-four years post-initial
examination and are represented as post-treatment results., A total of 44
patieuts had been classified as adult perfodoutitis patieuts (AP) based ou
cliuical and radiograph examinatious. Serum samples were obtained from
these patieuts prior to the {unftiatioun of any therapy. However, no post-
treatmeut sera were available for this group of patients. Table 4 preseruts

the data obtaiuned wheu these sera were reacted by ELISA with the E. brachy
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WC preparation and with the ECA. A total of 49 patients had been classi-
fied as juvenile periodontitis patients (JP) based ou clinical and radio-
graphic findings. Serum samples were obtained from these patients prior to
the initiation of any therapy. Serum samples were also obtained from se-
lected patients 3-4 years following completion of therapy. These selected
patients were classified as well-maintained, having responded favorably to
the periodontal therapy rendered. Table 4 represents the data obtained
when these sera were reacted by ELISA with the E. brachy WC preparation and
with the ECA. A total of 55 patients had been classified as rapidly pro-
gressive periodontitis patients (RP) based on clinical and radiographic
findings. Serum samples were obtained from these patients prior to the
Initiation of any therapy. Serum samples were also obtained from selected
patients 3-4 years following completion of therapy. These selected pa-
tients were classified as well-maintained, having rerponded favorably to
the periodontal therapy rendered. Table 4 represents the data obtained
when these sera were reacted by ELISA with the E. brachy WC preparation and
with the ECA. 1In all groups tested, the mean 0D obtained when sera were
reacted with the WC preparation was higher than the mean OD obtained when
sera were reacted with the ECA. However, these differences were not sta-
tistically significant (P > .05).

When the OD readings obtained when sera from periodontal disease groups
were reacted with -he WC preparation was compared with =he healthy sub-
jects, a defiunite trend was observed. Reactivity of sera obtained from
both the AP patients and JP patients were not significantly g:eater from HS

(P > .05) (Table 5). However, reactivity of RP patient sera was signifi-

cantly greater from these same HS sera (P < .01).




Wheu the reactivity, based ou the 0OD readings obtaived wheu sera were
rteacted with the ECA, observed in the various disease groups was compared
with the healthy subjects, the same treucd was observed. Reactivity of sera
obtained from both the AP patients and JP patients was npot significantly
different from HS (P > .05) (Table 6). Reactivity of RP patient sera was
sigunificantly different from these same RS sera (P < .001).

The effect of cliuically successful therapy oun the level of detectabdble
autibdody to WC and ECA was determined, A total of 38 sera from RP patients
harvested prior to therapy aund three~four years after therapy were uti-
lized. Statistical avalysis revealed no significant differences in detect-
able antibody level reactive with either WC or ECA following successful
therapy (Table 7).

DISCUSSION

This study was designed to evaluate human systemic actibody reactive
with antigens of E. brachy and to determine the effect of clinically suc-
cessful periodoutal therapy oo antibody levels. Attempts to correlate
human antibody titers reactive to various perfodontopathogens has been
accomplished with sera obtained from patients characterized by .isease
s:ate.23 The coocept under fovestigation is that, {f a particular pertfo-
dou-opathogen 18 readily isolated from the subgiungiva! microflcra associ-
ated with the diseased site, rheu aatigeanic stimulation should result {n
circulating specific autibody reactive with these particular microorgaan-
isms. Based ou this coucept aud guided by the informatioz obtained from
cultural studies of the bacterial plaque associated with various disease

states, an attempt was made to correlate systemic & .opody titers reactive

. Ly .
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vith the WC and ECA of E. brachy by an ELISA using a conjugated anti-gamma
chain serum. When serum samples obtained from clinically characterized
patients prior to any periodontal treatment were reacted with the WC of E.
brachy, significantly higher titers were observed in RP patients as com-
pared to HS patients (P < .0l1). This was not observed with gsera obtained
from JP or AP patients (P > .05) (Table 5). When this procedure was re-
peated by reacting human sera with BSA coated wells containing tte ECA, the
RP patients again demcustrated higher titers of reactive IgG antibody than
did HS patients (P < .001), but this was not observed for JP or AP patients
(P > .05) (Table 6). When these pretreatment values obtained with RP
patient sera were compared to the values observed in these same patients’
s-ca obtalned three-four years following therapy, there was no significant
difference in these titers either to the WC or ECA of E. brachy (P > .05)
(Table 7). When compared to the cultural data of the cultivability of E.
brachy froax severe periodontitis, these findings tend to support the pos-
sible significance of the increased frequency of isolation 1in cultural
studies of the subgingival microflora observed in severe periodontitia.16
Additionally, the identification of the major antigenic nature of the ECA
of E. brachy, as identified in this study, further supports the possible
importance of this material especially in light of the previously demon-

24

strated in vitro osteolytic activity of the ECA. The molecular weight of

ECA 1s such (approximately 170,000 Daltons) tha* ome might expect it to

penetrate the junctional epithelium as has been demonstrated by other

28-130 31

bacterial materials, especially in the presence of hyaluronidase,

the relative concentrations of which have been shown to increase in gingi-

32

val fluid with an increasing gingival index.




When compared to the cultural data of the cultivability of E. brachy

from severe periodOntitis,l6 the {increased titers detected support the

gignificance of this microorganism and the reactivity with the purified ECA
suggest a role for this substance in the disease process. Our failure to

detect increased titers of antibody in AP patients does not correlate with

15

the cultural data of moderate periodontitis, This failure of correlation

may be due in part to the severity of the disease in the patient group we
evaluated versus the group from which cultural data was obtained. Finally,

when thege data are added to previous studies, some of which have charac-

terized the humoral response of locally produced,33 systemic antlbody,23 or

34

salivary immunoglobulin levels reactive with suspected periodontopatho-

gens in various periodontal diseases, our ability to begin to understand

the complex host response in the immunopathology of perliodontal diseases

may be enhanced.

. N
- et e w
- -

S L e e =, R

.- T ARG AR & R .“-““

2 - " . AT - et ~ el . e M, T
¥ RIS A SV R A




e m & lal i b e oA A Whe kB e ne a8 e A Ne A e i Rl o 4 Atie 00 B MRS e " el il R e A K Al R ,'.'1"."?’

19

REFERENCES

Ellisou, S.A.: Oral bacteria and periodoutal disease. J Deut Res 49

Suppl. 2:198, 1970.

Genco, R.J., Evans, R.T., and Ellison, S.A.: Dental research in micro-

biology with emphasis ou periodontal disease. J Am Dent Assoc 78:1016,

1969.

Kelsup, J., aand Theilade, E.: Microbes and periodountal disease. J Clin

Periodoutol 1:15, 1974.

Koramau, K.S., Holt, S.C., and Robertsoun, P.B.: The wmicrobiology of
ligature-induceu periodoutitis in the cyuomolgus moukey. J Periodout

Res 16:363, 1981.

Barrett, J.T.: Textbook of Immunology. An iatroduction to immunochem-

1stry aod immuaobiology, ed 3, pp 185-186, St. Louis, C.V. Mosby Co.,

1978.

Loe, H., aud Schiott, C.R.: The effect of mouth riuses saud topical
applicatiou of chlorhexidiae on the developiag dental plaque and giungi-

vitis io man. J Periodont Res 11:135, 1970.

Loe, H., Theilade, E., aund Jeuseun, S.B.: Experimental giugivitis in

man., J Periodoutol 36:177, 1965.

1
|
|
i

e LT e e e e e T e e e e el e ST e e e T T e e
e e coe e e T e Tt e e
. )

. 4 * N - - -
- .. S e e e IR PRI NS P st S
RSP ISP o ST PR eI RP I N WP W WO W aoE APg Wk V. W G-




———— iaraiare st~ ahanan el et a - i of

-
-

.
)

“y

20

. v oo
g}l.ﬂ:—l- )

Il
L

Listgarteu, M.A., aud Hellden, L.: Relative distribution of bacteris at

®
.

clinically healthy aud periodoutally disessed sites in humans, J Cliu

.

5"

.

Periodoutol 5:115, 1978.

L g% I8 9

S

9. Slots, J.: Subgingival microflora aud periodoutal disease. J Clia

Periodontol 6:351, 1979.
10. Spiegel, C.A., Hayduk, S.E., Minah, G.E., and Krywolap, G.N.: Black
pigmeuted Bacteroides from clinically characterized periodoutal sites,

J Periodont Res 14:376, 1979.

11. Tauner, A.C.R., Haffer, C,, Bratthall, G.T., Viscouti, R.A., azd

Socransky, S.S.: A study of the bacterfa associated with advauciag

perfodoutitis {n mau. J Clin Periodoutol 6:278, 1979.

12. Holdeman, L.V., Cato, E.P., Burmeister, J.A., aad Moore, W.E.C.: De-

scriptious of FEubacterium timidum sp. nov., Eubacterium brachy sp.

nov., aud FEubacterium unodatum sp. nov., isolated from human perjodon-

titis. 1Iut J Syst Bacteriol 30:163, 1980.

13. Moore, W.E.C., Holdeman, L.V,, Smibert, R.M., Good, I.J., Burmeister,
J.A., Palcauis, X.G., aud Ranuey, R.R.: Bacterfology of experimental

giugivitis 1u young adult humans. Iufect Immun 38:651, 1982.

l4. Moore, W.E.C., Rauney, R.n., and Holdeman, L.V.: “Subgliagival wmicro-

flora aud perifodoutal disease: cultural studles,” Host-Parasite Inter-

B O R St PU R

PR -.1__" -‘-_';_AA.J‘_'\._. A i i bl A L'l:.lj_AA




Y
-
-
-

Vi i

~ul GAR SRS Bagh Gad Gl N L Erd A dh audh ahel P avads RAME SUE-SubiCaend it atid Set i AL ahisa iyt Sash hai SR A sk St it~ e VI T

actions in Periodoutal Diseases, pp 13-26, Washingtou, DC, Americau

Society for Microbiology, 1982.

15. Moore, W.E.C., Holdeman, L.V., Cato, E.P., Smibert, R.M., Burmeister,
J.A., and Ranoey, R.R.: Bacteriology of moderate (chronic) periodom-
titis io mature humans. Infect Immun 42:510, 1982.

16, Mcore, W.E.C., Holdemau, L.V., Smibert, R.M., Hash, D.E., Burmeister,
J.A., aund Ranney, R.R.: Bacteriology of severe periodontitis in young
adult humans, Jufect Immun 38:1137, 1982.

17. Moore, W.E.C., Holdeman, L.V., Cato, E.P., Smibert, R.M., Burmeister,
J.A., Palcanis, K.G., aand Ranney, R.R.: Comparative bacteriology of
juvenile periodoutitis. Infect Immun 48:507, 1985.

18. Loe, H., and Siluess, J.: Periodoutal disease in pregnancy. 1. Preva-
leuce and severity. Acta Odontol Scand 21:533, 1963.

19. Siluess, J., and Loe, H.: Periodontal disease 1o pregnancy. I1I. Cor-
relatiou betweea oral hygiene and periodoutal coudition. Acta Odontol
Scand 22:121, 1964,

20. Sche{, 0., Waerhaug, J., Lovdal, A., aad Arno, A.: Alveolar boane loss
as related to oral hygieue and age. J Perfodontol 30:7, 1959.

21. Baer, P.N., aund Socransky, S.S.: Periodontosis: case report with loug-

e e TR L L S e e e e T

R S Ay

'''''''
........




22.

23,

24,

25.

26.

27.

term follow-up. Periodout Case Rep 1:1, 1979.

Raaney, R.R., Ruddy, S., Tew, J.G., Welshimer, H.J., Palcanis, K.G.,
and Segreti, A.: Immuuological studies of young adults with sgevere
reriodontitis. 1. Medical evaluation and humoral factors. J Perio-

dont Res 16:390, 1981.

Vinceat, J.W., Suzuki, J.B., Palkler, W.A., Jr., and Coruett, W.C.:
Reaction of human sera from juvenile periodoutitis, rapidly progressive
periodontitis and adult periodootitis patients with selected periodon-

topathogens. J Periodontol 56:464, 1985.

Vioucent, J.W., Falkler, W,A,, Jr., and Heath, J.R., I11: Eubacterium

brachy, reactivity in in vitrc bone resorptive bicassay. J Perfodoutol

55:93, 1984.

Lowry, O.H., Rosebrough, N.J., Farr, A.L., and Randall, R.J.: Protein

measuremeant with the folin phenol reagent. J Biol Chem 193:265, 1951.

Gerhardt, P., Murray, R.G.E., Costilow, R.N., Nester, E.W., Wood, W.A.,

Krieg, N.R., and Phillips, G.B.: Manual of Methods for General Bacter-

iolo p 38, Washington, DC, American Society for Microbiology, 198!
10 08Y, y

Poxtou, 1.R.: Serological identification of Bacteroides species by an

eazyme-liuked immunosorbent assay. J Clian Pathol 32:294, 1979.




28. McDougall, W.: Penetration pathways of a topically applied foreigu pro-

! telu futo rat gingiva. J Periodout Res 6:89, 1971.

29. Schwartz, J., Stiusou, F.L., anod Parker, R.B.: The passage of tritiated
bacterial endotoxiu across iatact gingival crevicular epithelium. J

Perifodontol 43:270, 1972.

30. Steinberg, A.D., Joseph, C.E., and Evaus, M.,A.: Sulcular penetratiou

aud diffusion into surrounding tissue of lI‘C-albv.xmin. J Periodoat Res

16:6481, 1981.

31. Caffesse, R.G.C., aud Nasjleti, E.: Enzymatic penetration through

futact sulcular epithelium. J Periodoutol 47:391, 1976.

32. van Palenstein Helderman, W.H., aud Hoogeveen, C.J.C.M.: Bacterfal
enzymes and viable counts 1o crevices of nouiuflamed giugiva. J Perio-

dout Res 11:25, 1976.

33. Suzuki, J.B., Martin, S.A., Vinceat, J.W., and Falkler, W.A., Jr.:
Local and systemic production of immuunoglobulius to periodontopathogens

fu perfodoutal disease, J Periodout Res 19:599, 1984.

3¢, Basu, M.K., Gleuwright, H.D., Fox, E.C., and Becker, J.E.: Salivary IgG

and IgA before and after periodoutsl therapy. J Periodout Res 11:226,

1976.

o - L. L. A e
PR - At et e Cm

o

DIt P P S N AR U I R . '

R U R R I AT A
L. T P PR TP P . WP L. O . . Y . Y. - & RA



LR AN SN e Sk Tl 2ad Yied "Bl Jadhiiods Sl QS i MR S Vi 0 M Sl o B T Ty O T e v aw v e ey —1

24

Table 1

ELISA Utiliziag Auti1-ECA, Boviae Serum Albuminu Fractiou V or Poly L-Lysiue
to Facilitate Bianding of ECA

Pre-coatiug Treatment Titer Obtaiued‘
No pre-coating 1:20
Anti-ECA 1:10 1:1280
Anti-ECA 1:50 1:1280
Anti-ECA 1:100 1:640
BSA 2% 1:1280
BSA 12 1:1280
BSA 0.5% 1:320
Poly L-lysine 5 mg/ml 1:1280
Poly L-lysine 1 mg/ml 1:320
Poly L-lysiae 0.5 mg/ml 1:160
Poly L-lysine 0.1 mg/ml 1:40

*

Reciprocal of the highest dilution resulting in ac OD readiang 0.1 greater
than microtiter wells receiving the identical treatmeat with the exception
of receiving PBS 1o place of the reactive human serum.
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‘- Table 2
i E'.ISA.TiCers Obtained With WC of E. brachy aud Heavy Chain Specific Anti-
serum

-

sy
. Reactive Titer With Titer With Titer With
Sera Anti-gamma Anti-mu Anti-alpha
e b

- 1 7 (2) 2 (0) 0

i 11 6 (1) 1 (0) 0

14 4 (0) 0 0

& 108 7 (2) 1 (0) 0

o 11 6 (2) 2 (0) 0

{ 114 7 (2) 2 (0) 0

f:_:f Nonreactive

::"\ Sera

‘\.':_\

) 4 2 (0) 1 (0) 0
4 101 1 (0) 0 0

102 1 (0) 0 0

[/
") 107 1 (0) 0 0

2 116 1 (0) 0 0

121 2 (0) 0 0

__ 8 Highest serum dilution resulting iu OD reading greater than 0.1 when
e compared with coutrol after transforming the results from Geometric
Progression to Arithmetic Progressions (1:10 = 1, 1:20 = 2, 1:40 = 3,
. etc.).
‘ ' b Titer atter adsorption of sera 3 X with E. brachy WC.
b
I
e

-_; -
-
~
)
"
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Table 3

ELISA Tit:re Obtained With the ECA of E. brachy aud Heavy Chaiu Specific
Antiserun

Reactive Titer With Titer With Titer With
Sera Anti-gamma Aot{-mu Anti-alpha
1 7 (2)b 0 0
11 6 (2) 0 0
14 5 (0) 0 0
108 7 (1) 0 0
111 6 (2) 0 0
114 6 (3) 0 0
Noureactive
Sera
4 1 (0) 0 0
101 1 (0) 0 0
102 1 (0) 0 0
107 1 (0) 0 0
116 1 (0) 0 0
121 2 (0) 0 0
a

Highest serum dilution resulting ino an OD reading greater than 0.1 when
compared with control after transforming the results from Geometric
Progressious to Arithmetic Progressions (1:10 = 1, 1:20 = 2, 1:40 = 3,
etec.).

Titers obtained using the same serum samples which had been adsorbed 3 X
with E. brachy whole cells.




Table 4
ELISA Results Representing the OD Obtained When
ically Characterized Sera Were Reacted With the WC and ECA of E. brachy

1:20 Dilutions of Cliun-

Patieut OD With WC OD With ECA
Population Preparation = Preparation

HS Pretreatment 0.353 (0.171) 0.280 (0.152)
N = 36

HS Post-treatment 00296 (00166) 00310 (00229)
Ns=13

AP Pretreatment 0.361 (0.199) 0.304 (0.181)
N = 44

AP Post-treatment b. b.
N=20O

JP Pretreatment 0.371 (0.149) 0.315 (0.137)
N = 49

JP Post-treatment 0.351 (0.112) 0.304 (0.118)
N = 4]

AP Pretreatment 0.696 (00235) 00606 (00210)
N = 55

RP Post-treatment 0-716 (00256) 00607 (0-221)
N = 38

a'

mean (+ standard deviation)

serum not available for assay
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Table 5
OD Obtasfued by ELISA by Reaction
Preparatiou of E. brachy

of Pretreatment Patient Sera With the WC

Pat{ient OD Reading Level of
Classification Mean + SD T Value Significance
HS 0.353
N = 36 + 0.171
AP 0.361 0.1897° Ns®
JP 0.371 0.5092°¢ NS
N = 49 + 0.149
RP 0.696 7.5362d P < .01
N =355 + 0.235
2 NS = not significant, P > .05
b Degrees of freedom = 7§
< Degrees of freedom = 83
d Degrees of freedom = 89
R S T L P L R SRR 0 P A
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Table 6
OD Obtafned by ELISA by Reaction of Pretreatment Patient Sera With the ECA

of E. brachz

Patient OD Reading Level of
Classification Mean + SD T value Significance
HS 0.280
N = 36 + 0.152
AP 0.304 b a
N = 44 + 0.181 0.6528 NS
JP 0.314 c
RP 0.606 d
N = 55 + 0.201 8.0504 P < .001
a Not significant, P > .05
b Degrees of freedom = 78
¢ Degrees of freedom = 83
d Degrees of freedom = 89
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Table 7
OD Obtained by ELISA by Reacting Pretreatmeut aand Post-Treatmeut RP Sera
With the WC and ECA Preparations of E. brachy

E. brachy Preparation

Patient OD Reading Level of
Classification Mean + SD T Value Significance
Fretreatment WC 0.675
Post-Treatment WC 0.716 b a
Pretreatment ECA 0.589

N = 38 + 0.203
Post-Treatmeant ECA 0.607 c

N = 38 * 0.221 0.3719 NS
8 NS = not siganificant, P > .05
b

Degrees of freedom = 74

Degrees of freedom = 74
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