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accor di ng t ointthie sipdye SEFi tspecimenn werereollen'ed birlimagnsaef Reriopapsy/stiinsddared. fustia, GA) which

(pr ef er @bl werdoinsened intpetbaitreviayter spacmpritéden thp quinted ydeihc Fhe Periopaper strip was held in place
for the period of time requirted to collect samples ranging in volume from 0.2 ul to 1.0 ul. In this study, the

coliection period ranged from 1 second to 10 minutes. The fluid volume of each GCF specimen was then
measured by means of a Periotron digital fluid meter (Harco Electronic Devices, Inc., Irvine, CA). The
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10 need not be callbr ated. Sanples may al so be obtained by neans of

pl edgets, cotton swabs or filanmentous material such as dental fl oss.
Preferably, such fluid is sanpl ed P?y40%§p§1of absorbant strips of paper
such as those known as Periopaper (Harco; Tustin, California). The sanple
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Cboperat g gf 'mﬁ ﬂ?ﬁ“ﬁb (% ﬁ% W/ ased on U.S. "Pat ent

Appl i Eat " os;§eraa 820, 890 fil ed Nhrch 18, 1986 Met hods according to
PCT/ US87/ 00541 are directed to the deternination of the presence of sub-
and suprat hreshol d concentrations of AST and may be particul arly useful
according to the 35 present invention for evaluating test sanples and

di stiggui shing between those sanples indicative of periodontitis sanples

i ndicative of gingivitis and sanples indicative of absence of active

di sease, i.e., absence of periodontitis and absence of gingivitis. EXAMPLE
140 In this exanple a study of experimental gingivitis and periodontitis
in Pbedgl e dogs was: conducted according to the nethods described in the
Crawferd, et al. and Mikherjee, et al. Abstracts, the Chambers, et al. J.
Periodontol. (1984) publication and Chanbers, European Patent Application
No. 151,536 recited above. 45 Si x beagl e dogs were fed on a hard diet
and given daily oral hygiene for one nonth in order to establish a state of
gi ngival health. Before and after the nonth of oral hygi ene and hard diet,
AST altivity was measured in gingival crevicular fluid (GCF) specinens

col l ected from buccal sites around the 12 prenolar teeth, of each dog.
Cinical nmeasurenents of periodontal status were also nade. After one nonth
of oral -hygiene, the dogs were put on a soft diet and daily oral hygiene
ceased, in order to induce gingivitis. 50 After 6 weeks of soft diet and no
daily oral hygiene, ligatures were placed on 6 prenolar teeth of each dog;
the other 6 prenolar teeth of each dog served as matched controls.
Therefore in each individual dog, there were 6 ligated teeth which were

i nduced to devel op attachnent |oss and also 6 control teeth which did not
devel ap attachnment loss. In this study, GCF speci nens were coll ected by
means of Periopaper strips (Harco, Tustin, CA) which 55 were inserted into
the crevicul ar space between the gum and tooth. The Periopaper strip was
held in place for the period of tinme required to collect sanples ranging in
volume fromO0.2 [err] to 1.0 [err]. In this study, the collection period
ranged from 1l second to 10 m nutes. The fluid volume of each GCF speci nen
was t hen neasured by means of a Periotron digital fluid neter (Harco .

El ectronic Devices, Inc., Irvine, CA). The



EP O 404 887.B1 crtevicular fluid flowrate for each site was then

cal cul ated fromthe volune and the tinme period of *speci nen col | ecti on. AST
‘activity was neasured by means of & ? spectrophotonetric nethod for
quantitative ki netic determination of AST activity. In order to conmpare AST
activity of sanples of various different volunes and collected for various
different collection periods, the ASIpEetivity for each GCF specinmen was 5
then cal cul ated by two di fferent met'hods: (1) as the concentration of AST
activity per unit vetwdy, dfadddatuidelAicedt PeivdbAtilgsCGCF speci nen and
the specinmen volune; and (2) as the total AST activity per 30 seconds,
based an the AST acti vit Wumberhe GG tspecizheR Bhdvhabedflow rate. It was
found that a cl oser coR$E|IBurdngcAtkdchestheninsts atAd$®) ween di sease
activity and AST activity calculated as total AST activity in 30 seconds,
than between disease activity and AST activity cal cul &etiahsA8Dncentration
of AST activity 10 pe&__}?_QEQﬂggﬂlﬁ_é_&E_&dy of |igaturksliriked3deBeodontitis
denonst’? at ed a1p05| tive association between | oss of attachnment and el evated
AST activity®iT]jgated sites. Attachment IASE of 2 or nore nm (ALOSS)

occurred at (73.9% of the |igated SW@EE The ALCSS interval (during
whi ch si gnidf Icha n agi%ﬁ;hgg nt | &4E¥) accur AEBPSwas &@ERhed for

each of thes The pumber of _ALOSS sites., which d one or m)re 15
el evat €3 ASTe]r@aiur enent sglcm nci di Hg W th taﬁlepdALms i n?gr val forQ%hat si te,
were then ta%@(} ed (Tabi& 1). Thegnunber nligat fl%control ites

a

(matched with each |igated ALGCSS S|8t e) whi c ad el ev d AST neasurenents

were also ta edfor npari so Eachr the t e lists the
cumidtjpve nt?"t?ber .of si tgg associ gt ed with %ﬁ rreasurg?rr%ents abovg each of
the cutoff |avaje .indicajgd. The ggtoff |evelgglefines gjevated AT, and
det ermi nes how sensitive AST levels are in di stl ngui shi ng between ALOSS and
control sites.godpT | evel g1were detiarmi ned byggow diffeggent nethogs - as
concentration of AST activity per unit volune of crevicular fluid and as
total AT actisday per 3@84seconds56see aboveyoo Tabl e 1gsndi cat es3t hat when
AST activity was determ ned as concentration, there was.-little distinction
bet ween ALCSS sites and matched controls at all of the cutoff |evels. The
cunul ative etk of ALOSS sites WBth AST concentrati o8 above 6Be cut of f
did not differ nmuch fromthe cunul ative nunber of control sites at each
cutof f ¥evel: there ?5 were only 5 ALCSS sites with AST concentrations
above 3000 errgecco E 10.2 control sites with AST concentrations above
3000 [err] g a f—‘af-él d@fflmeALec!@s'%t%sAaﬁ?thlAsn there
5‘[-'? f |a Wy %%He\n@nﬁesremﬁeﬁ AST

a

concentrations eol’b%v % P d )

act t

%sl \elll c(?ée\gfs i &5'1? ﬁhé%gaﬁ 3%3 "rlo‘l s cat 01'E f ore

| evel s. Furthei @f ég gggﬁ ate ttﬁie %Et 0@ va{: els of
iy et vty GRlal B cRecth il 2t MT R S TR oss o

Li gat ure- | nduced Perl odontl tis 5 Nurmber of Sites

wi th El evated AST During Attachnment Loss
In addition: to providing evidence to associate elevated AST actuvnty and aftachment loss, the ‘study also

demonstrated ‘a positive association between gingival inflammation and elevated AST activity in gingival
crevicular fluid of ligated sites. Although significant attachment loss did not occur at 24 of the 92 ligated
45 sites, the incidence of marked gingival inflammation at all of these sites was indicative of periodontal
disease aclivity. In addition, in most of the 68 ligated sites which did exhibit significant attachment loss,
‘there was a high incidence of gingival inflammation after attachment loss as well as during attachment loss.
Although the period of attachment loss for 59 of the 68 attachment loss sites was during the first 1 1/2
weeks after placement of the ligatures. the incidence of gingival inflammation during the last 2 weeks of
s0 ligation was indicative of further disease aclivity beyond the attachment loss interval. (Attachment loss
during the last 2 weeks of ligation occurred at only 9 of the 68 attachment loss sites). At 66% of the ligated
sites, there was obvious inflammation (indicated by Gingival Index = 2) that was not coincident with
attachment loss; only 8% of the nonligated control sites exhibited this level of inflammation during the same
period. Therefore, the finding that inflammation was much more frequent at ligated sites suggested that the
55 inflammation was associated with destructive disease processes. Table 2 shows how often this inflammation
was associated with elevated levels of AST activity. When the AST activity was calculated as total activity
per 30 second sample, most of the inflamed sites also had elevated levels. When the AST activity was
calculated as concentration per unit volume, however, this association was less apparent, since foew ligated
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Tot al <AST AST Concentrati on ' Activity/30 Sec.

¥O0 AST* ' . * AST* Cutoff
Cutoff ([err]/ul). ALCSS " ContgplgasosssrB1 . [err]
ALCSS = Control 15 3000 -7 5 2
3000 -39 0 2000 10 8

2000 . sites had AST levéI® that were higher than noiigdi&Debntrol sites. These resultd Bemonstrated a positivel 2
1500 , association betwdeb elevated AST activity dxpi@ésed 260total activity per 30 sé&kBnds and gingival 18

1200\/ inflammation asso&&ed with disease activity. 0 800 31 34
800 ' 65 0 25 500 44

55 5 500 6 3 Tot al 68
68 | oRaBLE 2 68 30 * Each "cutoff”

| evel defines el t Ty g | L r i .M th AST
concentrations gﬂggt%glt a?lf 3%88%%??] §g\r¢§c%d§gr%r%%d§ﬁl§§l% th AST 35
concentrations greater fhihe 308f Eekel Ak 2@AQw i f, there were a total
of 10"siteqsy tdb AR JoNEan] Rl TARS aBMSREN (RAMAID, [Biddx anda$ control
sites with AST concentratirons greater than 2000 [err] 40 tTaddrtion to
provi ding evidence to associ ate el evated AST activityoagd algrachnment | oss,
the study al so denoAstr goadentpesiidve associ ati ogcbelveen 30 FHyal
inflagmation and el evated AST activity in gingival crevicurar r1rurd of
| i gated sit&8T Al though significant attach®®nt |oss did not occur at 24 of
the 92 |i ﬁ‘ﬂé@fﬁ&;si tes, the incidence ocfutmf&ed gi ngival inflammtion at
all of t ibs WAEOBBdi cEPneEodf peri(oddit al dlaESe acComttpl In
addi-tion, in nost of the 68 ligated sites which did exhibit significant
att aetnent #0882, there was a hi g inci den2@0@f gingi 3&l inflamfation after
attachnent #@éé as well _as during attachnent |oss. Although the period of
att achnent for 59 8f the 68 attachnmef®99oss sité8 was durithg the first
1 1/2 weeks er plac nt of t | igatu t he incidence of _gingival
i nfl anmat i o]he@iéri ng thgg‘least 2 weeks of S%ESPI gati on*has indicative of
furth®r dis activi beyond the attac t loss i,nterval. (Attachnent
| oss duri ngf?ﬁg | ast Zbéleeks of ]141gati on gg@@rred at 4gnl y 9 of ©he 68
attachnment | Ssittes) q4At 66% the lig sites, ,there was pbvi ous
i nfl ammat i on@??ndi'cat ea4by G ngg{/sal I ndexaﬁggr] 2) tﬁgt was noté)coi nci dent
with attachmegy | oss; gply 8% ofgg he nonliggged contpgl sites %hi bi t ed
this evel of inflammation duri ng the sane period. Therefore, the finding
that inflammtion was nmuch nore frequent at ligated sites suggested that
‘the 55 inflammation was associated with destructive di sease processes.
‘Tabl e 2 shbosahow of t ed9t hi s i nfdsammati on was associ gged wit h g evat ed
‘| evel g of AST activity. When the AST activity was cal cul ated as total
:activity per 30 second sanple, nost of the inflaned sites al so had el evat ed
1 evel s. Wheert 6T ASdls a6 meastipd Wi Serallot tittagtiita s €@0ceind asampla apeppasad to
vol unme, domastation oftdnzBneassivgirat vdumentts réiaivsshippptweem AST sidthe séwerity land dpe df 7
- EP0 264 8 @pBidontalt dissadecnthteAS Tndre veatiily apbmient-\(BeeeTablegfleWhitle T aqngehtragjert distinguishes ol
si t es40 Tdetwsen lgated |apd nendigeied tepttit tavte & iBlegprarapbdifrianse pefrveen ST cpngeairptiens vpen ed
AST act i pmparede Reiyens Srybassling oleith anck gingivitly siiep- I8 Fori@glo pRIPAS9A o PR Ayt in
calculated 30 second samples provides clear distinctions between ligated (experimental periodontitis) teeth
and testh during the healih, baseline and gingivitis states.
This example demonstrates that elevated total quantities of AST in timed crevicular fluid samples are
45 closely associated with the occurrence of attachment foss. Furthermore, the example also demonstrates that
during the period of ligature-induced disease activity, elevated AST activity was also associated with high
frequencies of gingival inflammation.
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i nfl apmation. assom ated with disease activity. TABLE 2 Dog Study of
lsi gat ur e- 1 nduced Periodontitis 10 Nunmber of Sites
with El evated AST Coincident wi tébehﬁéﬁ@?t i on (Gngival Index [err

]

46

2) Total AST AST Concentration Activity/30 Sec.
AST : . AST Cut of f

Cutoff [err] - ALCSS Cont r otABLE 3 [err] ALCSS
Cont\ggl 3000 3. 0 . 3000 31
8 ]Z_g 00 13 I#T Conc. iU/l iggg Calc&iaste_qci?’tzif.%@mple

1 25 1200 ; 22 10 1260

2 800 Basehn@(q = 182) 35 9549 x609.3 800 65.7 £ 77@16

2 30 dgth (n = 171) 42 6104 = 22499 159573

2 Tot al Gingivitis (n ﬂ975) 6&92 *+ 380.4 _ 430 53 5

49 35 When Adpritiggted Lokt o measur ed A EdPRE of totall act g E) 30
second '%arrp é-'gé?d 6?ﬁ§bsed 0 (‘OI’](‘F‘I’]?QFOZ)#I (#'I ?\ enzynel ,’-\r‘f¢5 g \I nmr g‘\/nl dne,

the rel atlon&hipshet weadDOAST and t he severity and type of perl odont al

di sease statea:ts 8ot <s®@di |y apparent. (See Table 3.) While AST

concent r at i on s@iistit rengting$rams pdiged Hirst inebich e maarckb Tderagioh 3¢ fogigd tegthtweet h,
there ig |it tpeieedayith shearsen 83T éfdtreenauiialalyen ppedigalgBToteoncent rat i ons when
conpared between the baseline, health and gingivitis states. In contrast,
conparison of AST .quantity in calculated 30 second sanples provides clear
di stincti grgvRgtsveen |igated (experinmental periodontitis) teeth and teeth
duri.ng the& health,” baseline and gingivitis states. This exanple

denorstzp at en thizaikargdi€ dadngithdin@itsakly ofurgnddobtitie ®asofondhBibd birB4thummedsubieely moddraigly at

flui d sanpsenr asiddiits bltode Fegsidias bedtmdnt dUpnot fitythie (S8 sites e subiegt were texaivatednt
| 0Ss. Fur tinizallyoang assaprel foxtbapeencd o d\Stenemuariedy basistidraiiomdtres iperancaiupriers. Berhof

| i gat ur e- phiielsite onlipash A the gatienty werp assayes\iertAST ackSity areprdipg fothg,praceqyre gt Example 1

associ at ey serfingte dip 9f Ped eﬁﬁEK'@SCOOTUSQH Gefifaraip) it the Qiraid PGHCU'%GPQ‘}S ad sa’“p 0
404 88775 Brevigylyr fuid fp(sqarmgn@ne wxlh the “sampling (8qyiqd, jesgrdey fgroe %%r;? ST
Cont ent LEPngeiraipns @f Fhﬁ é:r ﬁular amples so obtained wergy n ete d y conv I assay
65.7 77. g1e Vﬁnl pe_clfl ted volunj es of crevicular ﬂgl he crev1cu|ar fluid flow rates
15.0 7. 3 l{: Ige ﬁ" of the time requnrﬁ { les It was then possible to
43. 0 5 e amou Z?gs would have been pre g if been taken for a 30 second
o8 1 Jrag)@mgn RRI & 4@&? Errmea b
cular imens Hlected from up to 52 sites per s orfte e s/ for 6-18
.6502 0 4mﬁm§‘f@. hitai rﬁeas&remen% &%flodantﬁ Qatléoﬂachhhmg pocke% d@&@aﬂﬁchﬁ\eﬁ} 1Nl Gingival

Index and blseding upon probing, were also made each quarter. The clinical measurements were used to
determine the severity of disease activity occurring at each gingival site. In order to evaluate the association
35 between AST activity and disease severity, all of the study sites were assigned to 1 ‘of 4 different categories
of 'disease activity (Table 4). The mean AST activity for each site was calculated and then the mean AST of
all of the sites within each category was determined. When AST per 30 second sample was used to
L calculate the mean AST activity levels for the 4 categories of disease activity, there was an obvious
ot correlation between the magnitude of AST activity and disease severity (Figure 1a). The highest mean AST
40 levels were associated with the most severe disease activity - i.e., loss of attachment. The level of AST
activity also caorrelated with the degree of gingival inflammation and bleeding, i.e., higher mean AST levels
were associated with mode Gingival Index = 2 and/or frequent bleeding upon probing; lower levels were
associated with mild gingivitis, mode Gingival index = 1; and the lowest levels were assoc.ated with
gingival health, mode Gingival Index = 0 (Figure 1a). In contrast, when AST concentration was used, there
" 45 was no significant distinction between the different categories of disease severity (Figure 1b). These
findings were consistent with those of Example 1 in which AST activity calculated as total activity per 30
seconds correlated much better with disease activity than concentration of AST activity. Furthermore,

elevated AST was correlated with degree of gingivilis as well as periodontitis.
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t statistic resultlng froma paired t- test in which the mean AST for each
bf 36 ligated teeth was paired with the mean AST of the contral ateral
non-1igated tooth. EXAMPLE'2 20 gp g sbfledABF €xanple, a |ongitudinal study
of periodontitis was conducted of 34 human-$ubjects noderately at ‘risk for
periodontitis but. not receiving treatnent. Up to fifty-two (52) sites per
subj ect were evaliuated clinically artheaggayed for the presence of AST on a
quakﬁerly basis for fromthree to seven quarters. Each of the sites on each
o e P Lgn}§cfgﬁgsgageﬁrerararya%tvasttnsrstat?g&wa{ a 19 T TMe procequre of

into & he ﬁﬁtﬁgﬁ'X/al crevi cyl Bgfiniégwace and sanpling 25 crevi cuI ar fluid]for

varying { ipgRdbiilid 0ds wi th ¢dMmeabRlchioh & rﬁﬁ&fﬁs’imﬂﬁ@mﬁr@ﬁhe@ﬁﬁ@ sanplle. The
AST concpntrations of thq entwiesulegs ibkui PeHirgof Srobiiadnivast Isver e g hen
determ ned by conventi ongl wiihsvay cdtRinte@ 8% sub¥dtiuer? atfffdnt ot mbaslrRAksy. 0l Ymes  of
crevi cul pALGSSIAECcHRIELSANPl ed the crevicular fluid flow rates could he

cal cil atf T e basts qf the TIme requiTed TO draw the sanptes. rtjwas

then pos"%ﬁhﬁr a%%é%é" "lesileD G .&rﬁ?&‘-‘}‘oé %fb.t@tﬂnﬁ a&oé‘.@%ﬂd%ﬂﬁ £ RERR Pr¢sent

if the spnples Rliox & | I thb LI
Crevicul pr fluid speciners &%de col | er:t‘e% ?ro yp%%ngz Si teshli)e?rssu ] ect

once ,gvef 51 fnigemphas f or §- 3iBs rmatdt&mt meﬁb&atmetmeyé SlERIcA hef meRr | odgnt al

status i ncl udi ng pocket deghdival Bldachnent | evel, G ngival Index and

bl eedi ng| @p®Latpr obi Ng, WAr sited kién dmd@emlaormaeﬁtmoss didiavhizh hat éde

measurengnts were used td eg:&rmieﬁt&'bhe severi ty of di sease acti vity

ggf;&éhn A§%IOde i Vlrr}%str?l%%u&nlt cFm vaalgréder wh g{were ?qualfifl%g?‘u:eﬁt t]i'r? erSI 'fle? :/\gneSS

assi gned en at-egori-es—of—disease . 43 . The

mean AST activity for each site was caI cuI at ed and then t he nmean AST of all

of t he si thaalysigi af fiendainganerglad egt??‘?d Agloacdstiagting hetyeen\msh SXEF disegse otivile @B nd
sanpl e naesqrgesopvwaeareetdpsaﬂé e %?éé??stmraétsw? tagzt"'ttye(?@t whenfST; gelivity was

cat eGor faliiialeg ag faigh AST acfidity, g %0 sqcps - BmplasThe F'Sﬂ b@r“ﬁf"? girpapct AMeen

t he magPfatYFdes PoRRET WER f\éT s 8?'%‘3%?&5’3 §?—5\9%11rf“t°9 o9 e:, la). The hi ghest

mean AST 40 |evels were ass00|ated wi th the nost severe di sease activity -
i.e., loss of attachnent. The level of AST activity also correlated with
the degree of gingival inflamation and bl eeding, i.e., higher nean AST

| evel' s were associated with node G ngival Index = 2 and/or frequent

bl eedi ng upon probing; lower |evels were associated with mld gingivitis,
node G ngival Index = 1; and the | owest |evels were associated with

gi ngi val. health, node G ngival Index = 0 (Figure 1a). In contrast, when AST
concefitrati on was used, there 45 was no significant distinction between the
different categories of disease severity (Figure 1 b). These findings were
consistent with those of Exanple 1 in which AST activity cal cul ated as
total activity per 30 seconds correlated nuch better with disease activity
t han’ concentrati on of AST activity. Furthernore, elevated AST was

QDU)

corrétated with degree of gingivitis as well as periodontitis. 50 55 EP
0 404 887 Bl TABLE 4 Hierarchy of Periodontal Disease Activity 5
Cat egory Definition Periodontitis Confi r,med

attachnent | oss (ALOSS) of [err] 2 mmduring the study. Confirmed ALCSS is
[err] 2 mm deepeni ng of probing attachnment | evel which was confirmed by
subsequent attachnment |evel nmeasurnent(s). ALCSS Attachnment Loss 10
Gngivitis G Mderate Gngivitis Sites which did not exhibit confirned
ALOSS and whi ch had node[ err]
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G ngival Index = 2 OR bled upon gently probing nost of the quarters

Studi ed. 15 GL MId Gngivitis Sites which did not exhibit
confirmed ALCSS and which had node:FG agi g4 ndex = 1. GO Health

Sites which did not exhibit confirmed ALGCSS ‘and whi ch had node G ngi val
Index = 0. a Mode G = nost frequent G ngival Index; when 2 A were equally
frequent, the higher G was used. Analysis of the data generated indicated
a clgar distinction between nost severe disease activity, as redresented by
attachnent |oss (ALOSS), angeleast severe disease activity (GOgwhen AST
activity was 25 cal cul at e S TotFl ZSThacld viky ForZa 80 secqu sanpl e.
There Was little distinctigpbetween di seased and heatit hyt sitess however,
when AST activity was cal cg "ted as concentration. (See Tabl e 5".’) 30 35 40
45 50 55 10 EP O 404 882{B1 [err] The distinction between pr"&'asence of

di sease (ALGSS) and no dis¥pse was al so dermpnstrated by a rank H

randon‘imzat ion argunment whizh conpared diseased sites and heal ty sites
wi t hi n"each subject individpally. Wen the data for cal cul ated 80 seconds
AST sanpl es was anual yzed his rank random zation argument A was shown
to have a highly significag assocfatfionSw gh She Dccfirr@nce ofg att achnment
|l oss. (See Figure ) If theie was no association between el evat®ed AST

| evel s;@and attachr@nt | oss the sumary (See Figure 2.) If thereswas no
associ ation betweed el evated AST levels and attachnent |oss, tHE summary
EP 0 404887 Bl in¢igx for that patient would be | ess than or eqal to 0.5
while if there g gy posi tive associ ati on between el evated AST gnd

at t achment Ioss,Htilgi summary i ndex would be greater than 0.5. @ the

t wentyaa hree (23 %g;tient,.s. Nt ko one ok nBrecat tackyrent, 1 gss sit®s, (58
sites total) twe t_§/>,(2(a)2‘5l§ ai® i iexSgrgatgr ghag 0.8, & highly -
significant resufit X pEEE G002%4)~ Theé control consi st edoof 597é sites

di stributed anmongi2a subPectg 3 judged heaht hy. The /stuEdy t heref ore not
only indicateg a@@é‘soci ation between el evated | evels of AST a

peri od#&nt al di,se " but also indicated a strong association (& well as a
tenporal rel afil on fp) between AST and periodontitis. EXAMPLE & 10 A second
study siml arg oz‘H%ft of Exanple 2 was conducted wherein all crgvicular
fluid sanpl es en Faken by sanpling crevicular fluid with perippaper
Stripsgfor 30 seﬁ&lgs from®&ight (8) gingival sites in each of swenty-five
(25) human subj egb>ni th 15t o e$® of* perii ofonty t Fp. ASTHassays and '
clinical assessn@fs were e quarter annually for fromthree.< o seven
guarters. 15 B, Zhis s each crevicular fluid specinen Vs col | ect ed

for a uniform sagy ing ti period of 30 2o
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The distinction between presence of disease (ALOSS) and no disease was also demonstrated by a rank

55 randomization argument which compared diseased sites and healthy sites within each subject individually.
When the data for calculated 30 second AST samples was analyzed by this rank randomization
argument, AST was shown fo have a highly significant association with the occurrence of attachment loss.
(See Figure 2.) If there was no association between elevated AST levels and attachment loss, the summary
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secongs and AST activity was calculated only as total activity per sanple.

@ inical neasurements of peri odont al status such as pocket depth,

attachment |evel and G ngi val | ngg% 40¥8EFp3! SO, made each quarter. As in the

study of Exanple 2, the clinical measurenent’s were used to determine the

‘severity of disease activity occurring at each gingival site The sites were

aSSi gNeGndeR fof HaCPBbt MBUIO Tbe WsE @RS ©r &RMAS D15 YWwhid il theidavas 2(odiié svieton bpwpersi t e
E‘\_;JS%vét&j R 104ndFiuginment3oss. T Sur@riaBihdes REUIS be geate thinaLs. O the eventyeivee (23)

nmagnit ugatieafs whts binadrtnhord btiactandt Is\sids] (5§ sitsks tqaad) tv@tho(@0)atiad an dexgeeaten tien 0.5, a

sim | ar higalyFsiggiticant dbsultTipus ,0.000234y BeLdotte! odnsistes of FOP aites tdistribtted] fraeng @B spliectsr al | y

occur i rgigphaaltigo fileadtuchti teaeiare ntronky invicatsd e adspeiatipr] batieen olevriechip\giFed AST evde|  of

AST act ipeiiqdpntal rdisgasagbu also dndiseled @l stiendf gssacigionelee walk ae teaPed Riatidqshin) paWwPPC ant

at t achneh9T andeasiodgniisi odontitis). Furthernore, both studi es denonstrated

t hat eI evat ed AST | evel s were al so associated 25 wth noderate gingivitis;

| oner | EXAMELER o assom ated with m I d gl ngJ vitis, and the Iovvest IeveI S

wer e %stom at ed W|t
carried ou 569‘?" g% gd’"?"'? ?aw??a‘?"ﬁ? %%ﬁ;% e orf;g (e 'arlﬂ ' nr}':f'ef' :erded
S e ol filyliy d 4i%“%%ﬁ§1@§‘ e

quarter | 9?86
S|gn|f|c equarteramua" Sone Sites

exhi bjt €X°g ged.aa.a4 R ,;ea& T moppu.l..embean%@n@m bétig 8flad 0
successf uéo % ﬁoaﬁgT aEed s QLIRS 54 (0P ablivi) bbrdBR. BIRE0mIRURolIer
subj ect gyeReHahtRIstaRE sSn% IpbdePdabtn Ofbdhidht I@E!taﬁﬁ HBIAI Ind6H, 68 Iafsh AldePSECRq@REN | N
at t achmedutin e BIa§ 3k EXandplead) Rl clifEH AleaduRméntEere FuRsd RoRimitd @S Qovaiitl @6 difebdd ,

t he  gai mcivity aécuiad) BiEsath difhal sitdEihe 38 0Bicadsagheuitd dategorids ofdisenset deesrityeane meaf AST
act ivigt YASTVIBV®Is ©35site Werlisyd # pot Fighe SeTisd dres shdks’g cormlam:ntblamganagnws OtASK ed
W th a rdcivty briti séehityat pérletidnial dibeasd thaisnabmier totFigerertean drop in AST associ at ed
with gai n Dusabd meliseitivo éaperate stidiepof-naliRly foeyrrifig) petipgontahgisease freimeny coafiraed 35
great ashdtltie highest lavelé ABTI a9, in gineizah crevieudar Huid were [aggopiptyd witignificast altachnpenty 204
of the dessdesripdeniitial- Ebrthewmiors: beth slugies frstongiptedidhat elpvaied tAS ée"e'ﬁ Weiealspggsogiated op
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by the WPQ?B?BW't'S?‘?ﬂ%’"Ranks Test, the drop in AST | e el's associ ated vm t h
gain of at F’é?c'f‘ﬁﬁé‘ﬂ Yiiy Of f"tﬁu?ngmP'B "ﬁ‘é °Ar P‘i’ °g;s ‘H?‘ﬁ o) a mayieg canpﬁs e
resul ts 1 | Q{%iv[ld '(tLU léetf:’yd; r ther M m sutes%%ublted significant ale: : H fﬁﬁjwl could be
decr eaéls Iaal bu@:gto suécess¢ Iﬁg/erer Tz?;}l(' 5 sut &s?thl%/ % 1! %g heaéﬁwe te§(h|t5|’t9d GCF
40 wol ﬁlc 3 a%ﬁ as%d‘%s gig Ot drfhohtdP bre tg'rthad%F &4ubl 199 it Ror 23 of
occurr entﬁ Qltes Wﬁ% gt dkibcnieith ﬁwlva%oas iatdd Sithlla_dr&Y in "R Il lot RET activity;
responsi M%Fb‘§§§| Y ol Bbsifes (bR, Whs tﬂégaurﬂass@%na@mﬁ)g rife0h ASERANIY RirRigmbiaSthe
severi t ymghdirdpyiR astf as%faie@d\ﬁlﬁ”ga ofl iRt [nfbalRFPBE SIOZ RIUP waS MBY thdnawié @Ps  Of
(1) S@Pirbdd GsChé WieaM lisd i Bt dmbar i sebrciey elefe, 729 Cbf Ghe ©asa®,in (WBikh
assayl NOméiftéhahideaidrapy| wak offdctive(ithedak @ decp it abT edrickidnttwith thetgein o aractinieat. Wb |
qguant i t ythe@lat@esdnbigied bst MheWiicoeon Sigaed Bankp Tess atret dropain AhSH @evels associgtd)) with gain of
cor r el at attaghmshtewdsobanid tobartlghlyysignfiicans part @Q08. These eswiarisliceied St deasessing AP
sai d—tr eaciivtyloften ¢dingideld wiinpdcesasing tiseases activitiaFlerefan. measurameneftART astivity dnGEF
tine wndvasisthewsefoifnot prey ey dipgnosiic dent fof geectieg thﬂé?quﬁﬁ‘ﬁﬁf’faﬂ'seaﬁes@é§é~°“'2 alsp\be
met hod fesefudatreaniiering FRIPANREenassite Ba@Y-of treat nent of periodontal disease
conditions, said nmethod 55 conprising the steps of (1) sanpling

crevi cuIﬁP"“'st ui d for a sel ect ed bri ef peri od of tine, (2) assayi ng:the
crevi cul r qu ted uant it tate
am nof¥ a 'F‘%t %f's 8’ %rg‘é'l’ﬁg g Ok ?ﬁfer % and yﬁ?bo peﬂ'ﬂ‘if’ %g?se% i ﬂ na "ym y coﬁﬁﬁg i
pati ent vvou g V;Ct]lg‘nf,u&rfﬁ%g@&e& RiePpariodHighe 1 f t her e was a positive

=

:ﬂi

associ ati on AR oo 0 %ota8 IR Yot (2B

woul d be gre ﬁgtra a2ent &Gh Wenty three (23) patients with one or

nore g tach Eor‘eﬁﬁ@ tﬁé b&ﬁquaﬁtﬁﬁofsdsﬁaa&e biRingtahsibrildPrabertt #09aid tAdticailr fiulatk@xple

greater thanwkh @.stéfdard for the selected period of time indicative of the severity and type of periodontal
disease.

2. A method for determinirig the efficacy of treatment of periodontal disease conditions, said method
55 comprising the steps of
(1) sampling crevicular fluid for a selected brief period of time,
(2) assaying the crevicular fluid sample so collected for the total quantity of aspartate aminotrans-
ferase present, and
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hi ghly significant result. (p 0. 000244) The cont rol consisted of 597
sites distributed anong 23 subjects 5 judged heatthy. The y The study therefore
not only indicated an associ ati on bet ween el evat e mnn

peri odontal disease, but al so igdigcataeghzaist r ong a I “m as a
tenporal relationshi p) between AST and periodontitis. MPEE 8 10 A second
study simlar to: t hat of Exanple 2 was conducted V\/nerel n all crevicular
fluid sdegibrebatpatient waliehe kpgs Samof favg! tor0Swhile ifdherd e i pasitive) agsesiation hpfween
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cal cul 3¢ EFIFRT total activity per sanple. Cinical rreasurerrents of

peri od atus such as pocket depth. attachnent |evel and G ngi val

| ndgx, E&é@%ﬁ so nade each quarter. As in the study of Exanple 2. the
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di seasse" actlv g{rhere orne orneas'ijfyernent of AST activity in GCF 40 would

be usefgyimpot onI y as a diagnostic tool for detecting the occurrence of

di sease, but it would al so be useful for nonitoring responsiveness to

t hergpy, Anittidd éSdelormifingBid@ilerit andl €48 loMpétioBhtd [ARe®E WE Miainihald REmprispg ths
peri odont @bpsdk sease i n mammal s conprising the steps of (1) sanpling

crevi cul ar (1) saingling @reviaulgahigcdredolortped brighpericd df tivfe, t | e, (2) assaying the
crevi cul ar @) assagyirgathg lcevisdarcipid sotrEdsa oolieliddetondstesming ¢het totaltivagita et asppriatd
aspart at e camimgars@rese erses apd esent. and 50 (3) correlating the total
quarfei ty ofBeepelptingties tali gvertitael Shraials emprissiatse proseal i seid expyieuldr gwd askvilo!
sanpl e wi t It asstandam igr therselegied serfodct daepufiqativg o the saverity ARel tyae Pl eeriggoniahe
severity arfiFeesPpe of periodontal disease. 2. A method for determ ni ng the

efficacy of treat ment of periogdontal disease conditions, said od 5
er ining' the efficacy ol treatment of periodontal disease’ conditions, sal metho

corrprl n

ompnsmgt t

eps of
{1) sampling crevicular fluid for a setecled brief period of time,
(2) assaying the crevicular fluid sample s2 collected for the total quantity of aspartate aminotrans-
ferase present. and

SRS S



———
—

(1) sanpling.crevicular fluid for a selected brief period of tine, (2)
assaying the crevicular fluid sanple so collected fo “mm “‘ME“" ty of
aspartate am notrans- ferase presqif g 4gsb7i (3) L\mm srotal
quantity of aspartale anmi notransferase present in said cfevicdlar fluid
sanple with a standard for the selected period of time indicative of the
degree of seve)ichbladmaing Yore qhtity Biesspen i Goonkablodsoyeass istalt eovichlar Bid shinple

met hod accor divitga statdaed BF B8 sdle@dd @rivdefrtiierindiratiieiof the alegrbd ofi sdverity and iype @fithp or
‘between 1 secpatbdertddiseass stab.es. 4. The nethod according to claim3 wherein
crevicular fluid is sanpled for between 5 seconds and 30 seconds. 10 5. The
met hod sc8orie mgthod achraingo dairgs 1 9r uiearain ¢revioulerfuidip sampfqd ferpeiwgers h#fsPdpng ¢
means of an mider bant tip. 6. The method according to claims 1 or 2 wherein
said assay is a colorinmetric assay. 15 7. The nethod according to clai %6
wher ei n s&i drhadretipd jagcordingdpiclaigy 3 pibpreig corayiguia wigyis Rl PrReMest g§eﬁ°ﬂ and
prgse?gg 011: sac%‘éﬁ-egt ed suprathreshold quantity of aspartate
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Am notransferase mt einem Standard fir den ausgewghlten Zeitraum der far

den Schwepg@h@fspitisheden Typ der Zahnfl ei scher krankung indikativ ist. 30 2.
Ver f\aHirsgn zur Best:i mmung der Wrksankeit der Behandl ung von

Kr ankhei t 9z ugdriamelesur desimpahgnddssichwesagrrgss undaibe Typd ivers Zahnfigiscifesdankyng @picSaugetie-
Schritte unfafbtwelciys debSvbiitteamiadi ner Probe von Taschenfl f ssigkeit Ober einen
ausgewAhi t en KuUrAbeshmiBe pineriabp vroTasehepiipsigkeinidher elean ayggoydhiemimease pjraum,
Taschenf | f ssi gReintasgyehoh dlense gagpremetiar AprchRBilgaiokpiprobey YT fig Sesamipengs von vorhan-
Aspar t - Am nolerasAsgagptfeinotipnglesse zu bestimmpen Udor ¢ o j er en

_ I der Gesant nepge. yon
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mt einem St arﬂﬂraqoaaqs@as%l eing (ii Ur, 'e. qurv%fﬁ %‘Eﬁumr gerr ftjd engc weregrad U da
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o

hierf (J¥ X : WG 3cille umtageM NUTEN al's Probe abgenonmen wi rd.
4. Verfahren WPPREnelREGHeR et bifsh DkRWhnBh RUfeh Zeigminchen 5
Sekunden und A @enaéo%e?JMeraﬂg&\@QWei%rbﬁb auftle Gosamdnb@ln&brhardac h
den Anspr Uche_r},e;LAg,g,q,%.Aginomgx%$eT@gchenf | fssigkeit mt Hlfe einer

Absor pt §s0NS S Pi Brkor@RFAAR IGesanithdrge véh in\Pesdgteh Tahanikigidsprobn srhandéren Aspadater
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den Typ des Krankheitszustandes des Zahnfleisches indikativ ist.

A 3. Verfahren nach den Anspriichen 1 oder 2, wobei Taschenfilissigkeit hierfur zwischen 1 Sekunde und 3
40 Minuten als Probe abgenommen wird. '

4. Verfahren nach Anspruch 3, wobei Taschenflissigkeit hierflir zwischen 5 Sekunden und 30 Ssekunden
als Probe abgenommen wird. ;

45 5. Verfahren nach den Anspriichen 1 oder 2, wobei Taschenfliissigkeit mit Hilfe einer Absorptionsspitze
gesammelt wird.

6. Verfahren nach den Anspriichen 1 oder 2, wobei besagte Untersuchung eine kolorimetrische Untersu-
chung ist. ' '
50 : :
7. Verfahren nach Anspruch 6, wobei besagte Untersuchung sine halbquantitative Untersuchung ist, die
das Vorhandensein einer ausgewihlten, iber einem Schwellenwert iiegenden Menge von Aspartat-
Aminotransferase anzeigt.

55 Revendications

1. Procédé pour déterminer la gravité et le type d'affection du parodonte chez les mammiféres,
comprenant les étapes de :
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choi si e, i REHsGaubific ffielod 1aldevasse est pralfv@Wirkr® 18éconds & ypRuEs.af f ection du
parqdonte. 3. Procdd6 salon |es revendications 1 ou 2, dans lequal le
flui'dg) de Ipacedsannas meeveadicapindd, ev6 durant 1 seconde a 3 minutes. 46 4.
Proc6de saldars idqpeinenuiadie tadrévasse 35t pridavé dired Gebcohdes pl30isehondbe | a crevasse est
pr6l evé durant 5 secondes a 30 secondes. 6. Proced6 salon |es '

revendi cat |Pmnsdelsel@mle2revemlwstwheqa'e? le fluide de | a crevasse est pr6leve au
noyen d' un dedsgerwsitie tislsclelingrevassp Bstgréiqog g¢ BEEN San SMPE $P°BPG-Ndi cat i ons | ou
2, dams |equel |adite analyse est une analyse par colorinbtrie. 7. Proc6d6
sal on | ar fi selap jeg Fevendicaiipns 1 ou Bans | equei. | adite anal yse est une anal yse
seni - quant i9g2st'payel "?fﬂ?a‘?aﬁa?ﬁ%é"qa&a'bsre@g gmﬁf”?me quantit6 au- dessus d'un
seui | ch9| si d' a tranaca?onaée d aspartate. 35 : 40 45 50 55 14

Procédé se on a reve
30 dans lequei ladite analyse est une analyse semi-quantitative qui indique la présence d'une quarntité au-
dessus d'un seuil choisi d' ammotransferase d'aspartate.
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