
AD-A162 104 SYSTENIC RNTIBODY RESPONSE OF CLINICALLY CHARACTERIZED 1/I
PATIENTS WITH ANTI (U) ARMY INST OF DENTAL RESEARCH
WASHINGTON DC J W VINCENT FT AL 21 NOV 85

UNCLESSFIED F/G 6/5

EEEEOEEEIIEIEEE...IIII



- . - -~ -- - - - - - - - - . -

r I

S

iiiii1-_ii,=

v% 

I'

MICROCOPY RESOLUTION TEST CHART 

,

NATIONAL BUREAU O STANDARDS 1963-A

,K-

_' ,L - -' .'''% ' '-', ,.''- ;.. . . . .
. . . . . . . . . .... . . . . . . . . . . . . . ...".'- ,- -. " " .. --- '" " "..;-"- ."--..-.... .



'4. UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE ("en fre Fnte'sd

REPORT DOCUMENTATION PAGE
1. REPORT NUMBER 2. GOVT ACCESSC

A -162 104
4. TITLE (nd Subtitle) SYSTEMIC ANTIBODY RESPONSE OF

CLINICALLY CHARACTERIZED PATIENTS WITH ANTIGENS Manuscript
OF EUBACTERIUM BRACHY INITIALLY AND FOLLOWING
PERIODONTAL THERAPY 6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) S. CONTRACr OR GRANT NUMBER(s)

Jack W. Vincent, William A. Falkler, Jr. and 61102A; 3M161102B510; DA;

Jon B. Suzuki . 365

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT. TASK
AREA A WORK UNIT NUMBERSUS Army Institute of Dental Research

Walter R-ed Army Medical Center 30
Washington, DC 20307-5300

I I. CONTROLLING OFFICE NAME AND ADDRESS Commander 12. REPORT DATE
US Army Medical Research & DE.,elopment Command 21 NOV 1985
ATTN: SGRD-RMS 13. NUMBER OF PAGES

Fort Detrick; Frederick, MD 21701-5012
14 MONITORING AGENCY NAME & ADDRESS(if different from Controlling Office) 15. SECURITY CLASS. (of this re; rot)

UNCLASSIFIED

ISa. DECLASSIFICATION DOWNGRADING
SCHEDULE

16. DISTRIBUTION STA 'EMENT (of this Report)

This document has been approved for public release and sale; its distribution

if unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered In Clock 20, If different from Report)

DTIC
IS SUPPLEMENTARY NOTES

19. KEY *OROS (Corsf~nt e on revere side ii necessary an.- idert!!fy by block nu-,ber)

1Q*

2C h.SSTRACT .C-roru.r on -- arse ade It neces.r and Iderity b, block numb.;_

Eubacterium brach a Gram (+) positive anaerobic rod, has been Implicated
by cultura~stu- es to be associated with the microflora of periodontal.--" - diseases. Serum samples from 184 clinically characterized patients were

evaluated in a standardized enzyme-llnked Immunosorbent assay (ELISA) for
reactivity to E. ' antgens. Sera from clinically healthy subjects
(HS) served as controls. Sera from rapidly progressive perlodontitls (RP)
patients demoristrated significantly greater reactivity by ELISA than did HS

DD 1473 EDITION OF t NOV SS IS OBSOLETE UNCL.ASSIFIED

.• SECURITY CLASSIFICATION OF THIS PAGE (7ten t)e Enteredl

&A -3 ."A-



SECURITY CLASSIFICATION OF THIS PAGE("7 Del& Entered)

20. ABSTRACT (Continuation.)

when reactivity with E. brachy antigens was determined (P < .001). Juve-
nile periodontitis (JP) and adult periodontitis (AP) patients did not
differ In reactivity by ELISA from HS (P < .05). Three to f our years
following successful periodontal therapy, reactivity was not significantly
altered In any patient group (P > .05). The possible significance of these
findings and the importance of an extracellular antigen of E. brachy In the
immunopathology of periodontal diseases are discussed.

* *.*iUNCLASSIFIED

% ~SECuRITY CLASSIFICATION OF THIS PAGE(147,en Dare F,,ered)

h- F
................ ------..



Systemic Antibody Response of Clilically Characterized Patients With
Antigens of Eubacterium brachy Initially and Following Periodotal Therapy*

Jack W. Vircentt
William A Palkler, Jr.
Jon B. SuzukiI

t US Army Institute of Dental Research, Walter Reed Army Medical
Center, Washington, DC 20307-5300.

Baltimore College of Dental Surgery, University of Maryland, Dental
School, Baltimore, MD 21201.

Military Disclaimer: Commercial materials and equipment are Identified
in this report to specify the investigative procedures. Such Identifica-
tion does riot Imply recommendation or endorsement or that the materials and
equipment are necessarily the best available for the purpose. Furthermore,
the opiilons expressed herein are those of the authors arid are not to be
construed as those of the US Army Medical Department.

Correspo:zdence: COL Jack W. Vincent, DC; Division of Research Sciences; US
Army Institute of Dental Research; Walter Reed Army Medical Center;
Washington, DC 20307-5300.

* Portious of this research performed at the Baltimore College of Dental
Surgery, were supported by Natlo:al Institutes of Health Gra:a.s DE-07204
and DE-06516.

?" IMTroN STATEMENT A

Approved for public Tels::o
Distnbution Unlimited

85 12 -5 036



'Ir

.y .j

Systemic Antibody Response of Clinically

Characterized Patients With Antigens of Eubacterlum

brach Initially ard Following Periodontal Therapy

Accesion For
NTIS CRA&I
DTIC TAB U
Unanncuced Q
Justification

SBy .............................................
Di .t ibution/

Availability Codes
Ds .. Avail a.-d Ior

''''' ", Dist Special

A-1

| 

-.



ABSTRACT

Eubacterlum brachy a Gram (+) positive anaerobic rod, has been Impli-

cated by cultural studies to be associated with the microflora of periodou-

tal diseases. Serum samples from 184 clinically characterized patients

were evaluated in a standardized enzyme-linked Immunosorbent assay (ELISA)

for reactivity to E. brachy antigens. Sera from clinically healthy sub-

jects (HS) served as coutrols. Sera from rapidly progressive periodotits

(RP) patients demonstrated sigtidficantly greater reactivity by ELISA than

V.' did HS when reactivity with E. brachy artigeus was determined (P < .001).

Juvenile perlodontitis (JP) and adult periodontlt is (AP) patients did not

differ In reactivity by ELISA from HS (P < .05). Three to four years

following successful periodontal therapy, reactivity was not significantly

altered In any patient group (P > .05). The possible significance of these

findings and the importance of an extracellular antigen of E. brachy In the

Immuuopathology of periodontal diseases are discussed.
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Numerous review articles provide abundant evideace to Implicate micro-

1-4
organisms as the etiologic agent of various periodontal diseases.

Clinical evidence in support of this concept Is abundant. The demoustra-

tIon that the removal of dental plaque by rigorous oral hygiene5 or anti-

6septic agents would prevent or reverse clinical gingivitis in humans is

particularly convincing. The description of morphologic changes of dental

plaque have beent described by Loe et al. 7 beginning with a clinical state

of periodontal health through gingivitis and the return to health.

8Listgarten and Hellde 8 utilized darkfield microscopy to compare the compo-

sition of the subgiugival flora obtained from healthy and diseased sites

from 12 human subjects. Their major conclusio, was based on the finding

that in normal sites, the ratio of motile to no:amotile microorganisms was

1:49 while from diseased sites this ratio was 1:1. They felt that this

informatlo- provided a simple and clinically applicable means of detecting

disease in humans. Additionally, this method was suggested to be used to

monitor the effect of various treatment modalities.

Numerous cultural studies have been reported In which the microflors

9
associated with various periodontal diseases have been described. Slots

described the flora Isolated from healthy gingival sulci ad that associ-

ated with glgivitis. Spiegel et al. 1 0 described the significa:ce of

Bacteroldes giugivalls in sites demonstrating bone loss and Tainer et al.

have Implicated ActlinobacIllus actlomycetemcomitaas, Fusobacterlum nucle-

atum, Bacteroides species a:nd anaerobic vibrios >a a variety of periodo.tal

disease sites.

12Holdema:i e: al. recently described the Isolatioa of three new spe-

cies, Eubac.erium timtdum, brachv, a:id :iodatum. Onily these three species

o,. -
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of Eubacterium, F. nucleatum, aiid Seleiomo|as sputigeria iJcreased i:1 both

Iucidence and conceutration in subgitagival samples from sites with severe

as compared with chronic periodoutitis. 1 2  In another study evaluating the

bacteriology of experimental gingivitis, 13 166 bacterial species and sub-

species were detected among 3,034 randomly selected isolates from 96 sam-

ples. Of the ntumerous microorgatilsms that appeared to have a positive

correlation with gingivitis were several species of Eubacterium Including

both E. timidum and E. brachy. Other studies evaluatiug the microbiology of

moderate periodontitis 14' 15 consisted of evaluation of 60 samples taken

from 3? affected sites In 22 subjects. The species of E. nodatum, timidum,

and brachy were among the six most frequently isolated taxa from the sub-

gingival samples of moderate periodontitis while constituting a signifl-

catly smaller portion of the flora isolated from supragi|gival samples of

moderate periodortitis or from subginglval samples of healthy sites. Of

these three species, E. brachy isolates constituted 2.7% of the flora from

moderate periodorititis but was not Isolate&. from supragiagival sites or

from subgingival sites in healthy subjects.

A similar study was conducted of the flora associated with severe

periodontitts. 16  A total of 11 species each exceeded 1% of the subgiugival

flora and were most closely associated with the diseased sulcl. Of these

11 species, five were members of the genus Eubacterlum aad included the

species E. timidum, brachy and nodatum. Recently the mlcroflora associated

with diseased sites in 21 individuals with juvelle periodotitis has beea

described. The three species of Eubacterium were fou:id to be promiaerit

trembers of the microflora associated with diseased when compared to the

""tcroflora of u;iaffected sites.
17

IQ
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The complex nature of the association 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 sera

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 care 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 included age- and sex-matched individuals from the

popilation of 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) pr-,phylaxls, girgi-

18 19
val and plaque indices of 0.5 or lower, and no historical, clirical or

-adlographlc evldence 20 of periodontal disease.
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A total of 44 patients were classified in the adult periodoititis (AF)

group. Selection was based on an age ranging from 36 to 45 years and 19 or

more teeth. Tooth associated deposits were commensurate with the amount of

periodontal destruction, but there was uo specific pattern of bone loss.

Forty-nlue patients were classified as juvenile periodontitis (JP)

patients, a condition previously described as periodontosis. The features

of this disease entity have been described as onset arouad puberty (11 to

13 years of age), Increased incidence in females by a ratio of 3:1, and the

presence of local factors not always correlated to the degree of periodon-
"21

tal destruction. Additional criteria for selection included the pa-

ttent's desire to participate in the study, stable residence in the Mid-

Atlautic area, 20 or more teeth, and an age range of 12 to 26 years.

Juvenile periodontitis patients had a loss of attachmet of at least 5 mm

o:i a:ny surface of at least four permanent Incisors and first molars.

Fifty-five Individuals were classified as rapidly progressive perio-

dontitis (RP) patients. These patients had loss of attachment of at least

5 mm on the surface of at least 14 permanent teeth not limited to Incisors

and first molars. The criteria utilized for patient selection included:

rapid destruction (seen most commonly in teenagers and young adults),

extreme inflammatioa in the active phase of the disease, defects in either

:ieutrophil or mo:|ocyte chemotaxis, and periods of exacerbation and quies-

ce:,ce. This disease entity is clinically similar to se:ere perlodonti-

"- 22

The citIIcal a:id radiographic evaluatiou of the fou7 palent groups

23have been previously described. Patients with systemic disease or who

. . ...- - - --:.... . --- - -..-..-..- .- .. .. * .- . . - .-. -... ~*. '-. . - . - * ..- ' - ...- ." • " .
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were pregna:nt were excluded from this study. Also, lotig-term medical

therapy or the taking of antibiotics six months prior to examination ex-

cluded patients from the study.

Venous blood was drawn into syringes, allowed to clot at room tempera-

ture, arid subjected to centrifugation at 500 x g at 4 C. The serum was

0 0removed, heat treated at 56 C for 30 minutes, and frozen at -20 C.

Bacterial Cultivation and Antigen Preparations

Cultures of E. brachy (ATCC 33089) and clinical isolates D79G-22,

D82M-1, D4A-24, 1289D and D82L-17 obtained from Virginia Polytechriical

Institute; Blacksburg, VA) were grown in a peptone-yeast extract-glucose

medium (PYG). Cultures were iucubated ariaerobically In a BBL GasPak

a:aerobic jar system at 370 C. Cultures were streaked for purity on sheep

blood agar (BA) plates which were incubated both aerobically and anaerobic-

ally. All cultures failed to grow aerobically on BA plates. The cells

were harvested by ceutrifugation at 10,000 x g for 10 min at 4 C, washed 3

X in 0.01 M phosphate buffer coutai nIng 0.15 H NaCl (PBS), (pH, 7.2) and

suspended in PBS supplemented with 0.01% sodium azide as a 1:10 dilution

(V/V) of packed whole cells after centrifugatioa at 2,000 x g for 10 miz| at

40 C a:id was designated as the whole cell preparation WC).

m*

Amnerica:i Type Culture Collection; Rockville, MD.

- Baltimore Biological Laboratory; Cockeysville, MD.
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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 40 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

broth methanol precipitate (BMP). The BMP (8 ml) was used for Isolation of

an extracellular antigen (ECA) by gel filtration as previously described.
2 4

Briefly, on a 2.5 cm x 100 cv column packed with degassed Sephacryl S-200

superfine (Pharmacia Fine Chemicals; Piscaiaway, NJ) equilibrated with PBS

at 9 flow rate of 1 ml/mmn, fractions (5 ml) were collected on an Isco

Fraction Collector UA-5 monitored witb a type 6 optical unit at 280 m. 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) were used as standards. Fractions demonstrating absorbance at 280

rLm 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

*those fractions demonstrating a precipitation reaction were pooled, precip-

itated 1:8 in absolute methanol at 40 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

and lyophilized. Following determination of dry weight, the percent pro-

r' 25rein K32%) was determined by the Lowry reaction, utilizing bovine serum

albumin fraction V as the standard, and the per:ent carbohydrate (68%)

.

-- * Sigma Scentific Co.; St. Louis, MO.

9 J'
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as the sta:,dard, ard the percent carbohydrate '68%) was determizied by the

26
Anthroue reaction.

Serological Evaluation by ELISA

Previous evaluations by immurioelectrophoresis have demoustrated that

- the reactivity of human sera with sonicated WC resides in IgG antibody. In

addition, lines of Identity are shared by souicated WC and BMP with a

• 24
reactive human serum.

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

diffusion in agar and six sera which did not react with E. brachy were

subjected to evaluation by a modification of an enzyme-linked immunosorbent

27assay (ELISA). Briefly, a 200 ul aliquot of a 1:10 dilution of a pre-

viously described WC preparation in 60 mM carboaate buffer (pH, 9.6) was

* 0
added to each well of a 96-well microtiter plate aad lcubated at 37 C

for 3 h. Peripheral rows were not utilized. The WC preparation was re-

moved anid each well was washed 5 X with 0.01 M PBS containing 0.05% Tweea

20. Each well then received 200 ul of a 1% bovine serum albumin 1 suspen-

sion in 60 mu carbonate buffer and Incubated for 18 h at 40 C. Followling

washing 5 X with PBS Tween 20, serial twofold dilutions 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 Tweea 20 a:id received

Dv:atech Laboratories, Inc.; Alexa:idrla, VA.

C0a~id Isla:d Biological Co.; Gra:,d Isla:,d, NY.

. - *-- - ... , r.



100 ul of a 1:300 dilutiou of peroxidase conjugated goat atti-huma, gamma,

alpha or mu heavy-chain specific serum and the plates were incubated again

at 370 C for 30 min. After agalu washing the plates 5 X, 100 ul of the

enzyme substrate (I ml of 1 [wt/v 0-phenylenediamine in absolute methanol

combined with 99 ml of distilled water and 0.1 ml of 3Z H 0 ) 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 H2 So 4 arid the Inte;,-

sity of color resulting was determined colorimetrically at 490 rm with a MR

580 Microelisa Auto Reader.

Serum samples were abso-)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 arid

Incubated for I h at 370 C. The cells were pelleted by centrifugation at
P

2,000 x g for 10 mitn ard the serum supernatant fluid removed arid mixed by

vortexiug (30 sec) with 0.2 ml of packed WC. Incubatlon was performed as

before and the absorbed serum was again removed following centrifugation.

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

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

the highest dilution giving an OD reading 0.1 greater thaa microtiter wells

receiving the Ideatical treatment as above with the exceptioci of receiving

PBS in place of humau serum.

Cappel Laboratories, Inc.; Cochra:iville, PA.

Dy:iatech Laboratories, Inic.

.,,,.-:. ,. . .. . ... .
:. ' .' . . .. . ,.. .. .. r . . . .. .. .. . . .. . . ,- . ... ,. , ,." -. . . .- .
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Preliminary attempts to utilize the ECA in an ELISA were not successful

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

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

with rabbit anti-ECA serum (1:10, 1:50 and 1:100) in 60 aM carbonate buffer

(pH, 9.6). Other modifications attempted Included coating the wells with

bovine serum albumin fraction V (BSA) (Sigma Scientific Co.) at concentra-

tions of 0.5%, 1%, or 2% in 60 mM carbonate buffer or coating with poly

L-lysine (Sigma Scientific Co.) at concentrations of 5 mg/ml, I mg/ml, 0.5

mg/ml, or 0.1 mg/ml in 60 mM carbonate buffer. All plates were then incu-

bated for 3 h at 370 C. Following washing 5 X in PBS with 0.05% Tween 20,

each well received 200 ul of ECA (400 ug/ml) in the same carbonate buffer

and were incubated for 18 h at 40 C. The ELISA was repeated as before

utilizing a Rerum reactive to E. brachy. As shown in Table I when the

ELISA was performed utilizing the ECA without any means of facilitation of

binding, reactivity was minimal. However, when wells were precoated with

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 not

appear to be feasible. Based on this fact, and that BSA is normally used

as a blocking agent in the ELISA it was decided to utilize BSA (I) to

precoat all microtiter wells prior Io utilizing the ECA in ELISA proce-

dures.

................ ..- ... "" . ' =" ' "..." "' ' '"% """" "" i~
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All cltically characterized human serum samples were evaluated by the

previously described ELISA utilizing the following modifications:

1. All serum samples were diluted 1:20 In PBS/Tween and tested It

duplIcate.

2. A 1:600 dilutlou of affinity purified, peroxidase-conjugated goat

anti-human gamma, alpha or mu chain serum was utilized.

All assays were ruti at the same time on the same day in order to stan-

dardize Incubation temperatures and buffers. The microtiter plates were

all from the same lot, and sufficient 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 precoatirig the microtiter wells with 1% BSA

In 60 m.!4 carboziate buffer (pH 9.6) for 3 h at 370 C and incubating the

microtiter plates for 18 h at 40 C after the addition of the ECA (400

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

utilizing the t test for unequal N's.3 4  Titers were expressed as the

highest dilution which resulted in an OD reading 0.1 greater than control

wells which had received the Idenical treatment with the exception that

PBS with 0.05% Tween 20 was utilized In place of the human sera.

Serum samples were obtained prior to therapy acid additional samples

were obtained three-four years following completiou of periodontal therapy

on selected patients. Of the total patient population, 13 of the 35

healthy subjects, 41 of the 49 juvenile perlodoutitis subjects, and 38 of

the 55 rapidly progressive periodoutitis patients provided serum samples

Three-four years following completion of therapy. None of the adult perlo-

docutitis patieuts provided post-treatment serum samples. All patients

p, All patieuts
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Included it, this study were clinically classified as well-maintalned.

3 RESULTS

The reactivity of serum samples with the WC and the ECA of E. brachy is

demonstrated In Tables 2 and 3. As can 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 only

minimal reactivity detected with IgM and no reactivity with IgA (Table 2).

When the ELISA was repeated utilizing the ECA, all detectable reactivity

resided with IgG and this reactivity was greatly reduced by prior adsorp-

tion of these serum samples 3 X with E. brachy whole cells (Table 3).

Prior adsorption of reactive sera 3 X with E. brachy whole cells reduced

titers of from 4 to 5 dilutions with the WC preparation (Table 2) and from

3 to 6 dilutions with the ECA (Table 3).

The healthy subjects were comprised of 36 subjects which had been found

to be free of any clinical or radiographic signs of periodontal disease

(HS). Table 4 presents the data obtained when these sera were reacted by

ELISA with E. brachy 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

patients had been classified as adult perlodoutitis patients (AP) based on

clinical and radiograph examinations. Serum samples were obtained from

these patients prior to the Initiation of any therapy. However, no post-

treatment sera were available for this group of patients. Table 4 presei.ts

the data obtained whet, these sera were reacted by ELISA with the E. brachv

C -... A

+~~~~~~... ... • .... . ....-....... . -~. ... °. .
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WC preparation and with the ECA. A total of 49 patients had been classi-

fled as juvenile periodontitis patients (JP) based ob 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 periodontltis 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-maintalned, 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. In all groups tested, the mean OD 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 the WC preparation was compared with the healthy sub-

jects, a definite trend was observed. Reactivity of sera obtaine, 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).

V. :. , ,, ' .: . '' :. ' . , : - - '-'' .. -'---=-'-. . . - ....- - .' .. ' . , . '
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When the reactivity, based on the OD readings obtained when sera were

reacted with the ECA, observed In the various disease groups was compared

with the healthy subjects, the same trend was observed. Reactivity of sera

obtained from both the AP patients and JP patients was not significantly

different from HS (P > .05) (Table 6). Reactivity of RP patient sera was

significantly different from these same HS sera (P < .001).

The effect of clinically successful therapy on the level of detectable

autibody to WC and ECA was determined. A total of 38 sera from RP patients

harvested prior to therapy and three-four years after therapy were uti-

lized. Statistical analysis 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 antibody reactive

with antigens of E. brachy and to determine the effect of clinically suc-

cessful periodontal therapy on antibody levels. Attempts to correlate

human antibody titers reactive to various periodontopathogens has been

accomplished with sera obtained from patients characterized by Isease

state. 2 3  The concept under Investigation is that, if a particular perlo-

doztopathogen is readily isolated from the subginglval microflora associ-

ated with the diseased site, then autigeulc stimulation should result in

circulating specific autibody reactive with these particular microorgan-

Isms. Based o:, this concept a:,d guided by the InformatioL obtained from

cultural studies of the bacterial plaque associated with various disease

states, an attempt was made to correlate systemic a .oody titers reactive

, .- -. .-.-.. : . . .. - . -° . . .- . .- - . -.. . .: .. : - . . i
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with 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 < .01). This was not observed with sera 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 tle ECA, the

RP patients again demonstrated 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'

sa obtained 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 from severe pertodontitis, these findings tend to support the pos-

sible significance of the increased frequency of Isolation In cultural

studies of the subginglval microflora observed in severe periodontitis.1 6

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-

strated In vitro osteolytic activity of the ECA.24  The molecular weight of

ECA is such (approximately 170,000 Daltons) that one might expect it to

penetrate the junctional epithelium as has been demonstrated by other

bacterial materials,28 - 30 especially In the presence of hyaluronidase,31

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

32
val fluid with an Increasing gingival index.

°o"* . . . .
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When compared to the cultural data of the cultivability of E. brachy

from severe perlodontitis, 16 the Increased titers detected support the

significance of this microorganism and the reactivity with the purified ECA

suggest a role for this substance in the disease process. Our failure to

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

the cultural data of moderate periodontitis. 15 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 these data are added to previous studies, some of which have charac-

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

salivary immunoglobulin levels 34 reactive with suspected periodontopatho-

geas In various periodontal diseases, our ability to begin to understand

the complex host response ln the Immunopathology of periodontal diseases

may be enhanced.
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Table 1
ELISA Utilizing Arati-ECA, Bovine Serum Albumin Fractiou V or Poly L-Lysine
to Facilitate Binding of ECA

Pre-coating Treatment Titer Obtained

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

*3SA 1% 1:1280

BSA 0.5% 1:320

* Poly L-lysitte 5 mg/mi 1:1280

Poly L-lysine 1 mg/ml 1:320

Poly L-lysie 0.5 mg/mi 1:160

Poly L-lysine 0.1 mg/mI 1:40

Reciprocal of the highest dilution resulting In an OD reading 0.1 greater
than microtiter wells receiving the Identical treatment with the exceptioln
of receiving PBS In place of the reactive human serum.
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Table 2
E'ISAa Titers Obtained With WC of E. brachy and Heavy Chain Specific Anti-
serum

Reactive Titer With Titer With Titer With
Sera Anti-gamma Anti-mu Anti-alpha

1 7 (2)b 2 (0) 0

11 6 (1) 1 (0) 0

14 4 (0) 0 0

108 7 (2) 1 (0) 0

111 6 (2) 2 (0) 0

114 7 (2) 2 (0) 0

Noureactive
Sera

4 2 (0) 1 (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

.. Highest serum dilution resulting In OD reading greater than 0.1 when

compared with control after transforming the results from Geometric
Progression to Arithmetic Progressions (1:10 1 l, 1:20 = 2, 1:40 = 3,
etc.).

b Titer after adsorption of sera 3 X with E. brachy WC.

. ...............................................
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Table 3
ELISA Titers Obtained With the ECA of E. brachy and Heavy Chain Specific
z Antiserum

a

Reactive Titer With Titer With Titer With
Sera Anti-gamma Anti-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 In an OD reading greater than 0.1 when

compared with control after transforming the results from Geometric
Progressions to Arithmetic Progressions (1:10 - 1, 1:20 - 2, 1:40 - 3,
etc.).

b Titers obtained using the same serum samples which had been adsorbed 3 X

with E. brachy whole cells.

V.%

. . . . . .
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Table 4
ELISA Results Representing the OD Obtained When 1:20 Dilutions of Clin-

ically Characterized Sera Were Reacted With the WC and ECA of E. brachy

Patient OD With WC OD With ECA

Population Preparation "  Preparation

iS Pretreatment 0.353 (0.171) 0.280 (0.152)
N - 36

HS Post-treatment 0.296 (0.146) 0.310 (0.229)

N - 13

AP Pretreatmeat 0.361 (0.199) 0.304 (0.181)

N - 44

AP Post-treatment b. b.

N-0

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

Jp Post-treatment 0.351 (0.112) 0.304 (0.118)
N - 41

AP Pretreatment 0.696 (0.235) 0.606 (0.210)
N4- 55

RtP Post-treatment 0.716 (0.256) 0.607 (0.221)
N - 38

b.
serum not available for assay

i

*5 *--.

. . . . . . . . .. .. t ."fl .A .&t"A La an
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'N Table 5
OD Obtained by ELISA by Reaction of Pretreatment Patienat Sera With the WC
Preparation of E. brachy

Patient OD Reading Level of
Classification Mean + SD T Value Significance

HS 0.353
N -36 + 0.171

AP 0.361 0.1897 bNSa
N -44 + 0.199

JP 0.371 0.5092 c NS
N -49 + 0.149

RP 0.696 7.5362d p < .01
N -55 + 0.235

aNS - not significant, P > .05

bDeeeoffedm-7

CDegrees of freedom - 78

d Degrees of freedom - 89
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Table 6
OD Obtained by ELISA by Reaction of Pretreatment Patient Sera With the ECA
of E. brachy

Patient OD Reading Level of
Classification Mean + SD T Value Significance

HS 0.280
N . 36 + 0.152

AP 0.304
N = 44 + 0.181 0 .6 5 28b NSa

JP 0.314
N - 49 + 0.137 1.115c NS

RP 0.606
N = 55 + 0.201 8 .0 5 0 4d P < .001

a Not significant, P > .05

b Degrees of freedom = 78

cDegrees of freedom - 8

d
Degrees of freedom - 89

kt
-. 'o.* ~ - - *-~.
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Table 7
OD Obtained by ELISA by Reacting Pretreatment and Post-Treatmetat 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
N-38 + 0.224

Post-Treatment WC 0.716
N - 38 + 0.256 0 .7 18 2b NS8

Pretreatment ECA 0.589
N - 38 + 0.203

Post-Treatment ECA 0.607
N - 38 + 0.221 0 .3 7 19c NS

a NS - not sigaificant, P > .05

b Degrees of freedom - 74

c Degrees of freedom - 74
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