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pr ogno itichéd #© tHs0C-teiraiadl iod ArgDandpZ GoHhesirinoCicid i Pbptide residue composed of 1 to 4 amino
acids or their blocked derivatives, the C-terminal of which is attached to the N-terminal of Arg; and/or of the
formula:

s0 (2 X-Z'-Pro-Y'

wherein Pro is proline residue; X' is hydrogen or an amino blocking group; Y' is a color developing group
attached to the C-terminal of Pro; and Z' is an amino acid or peptide residue composed of 0 to 4 amino
acids or their blocked derivatives, the C-terminal of which is attached to the N-terminal of Pro.
65 That is, in one aspect of the present invention, the reagent comprises as the substrate a compound of
the formula [1].
In another aspect of the present invention, the reagent comprises as the substrate a compound of the
formula [2].
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Thereby, according to the present invention, a desired diagnosis or prognostication of contraction or
30 progress of periodontal diseases can be made readily and promptly without requiring any special
equipment or high technique, and adequate treatment and prevention of periodontal disease can be
conducted.
A further aspect of the invention is a diagnosis or prognosis method carried out on a specimen using an
enzyme substrate as specified above.
35 The compounds of the formulas [1] and [2] used as the substrate in the present invention may be
readily prepared by known peptide synthesis.
In the formulas [1] and [2], the amino blocking groups represented by X and X' may be any amino
blocking group known in peptide synthesis such as formyl, acetyl, succinyl, t-butoxycarbonyl, benzoyl,
S carbobenzoxy, p-toluenesulfonyl and the like.
w40 The color developing groups of Y and Y' may be any one used in determination of enzymatic activity
by color development (including determination of absorption in ultraviolet, visible and infrared regions as
well as determination of fluorescence). The typical examples include groups derived from g-naphthylamine,
4-methoxy-2-naphthylamine, p-nitroaniline, p-nitrophenol, 7-amino-4-methoxycoumarin,  dimethyl-5-
aminoisophthalate, 7-amino-4-trifluoromethyl-coumarin, 3,5-dibrom-4-hydroxyaniline, p-N,N-disul-
45 fopropylaminoaniline, 3-carboxy-4-hydroxyaniline, p-diethylaminoaniline and the like. Particularly preferred
groups are those derived from g-naphthylamine, 4-methoxy-2-naphthylamine, p-nitroaniline, p-nitrophenol,
3,5-dibrom-4-hydroxyaniline,  p-N,N-disulfopropylaminoaniline,  3-carboxy-4-hydroxyaniline and p-
diethylaminoaniline, which can show visually detectable color development with a suitable coloring reagent.
Z group may be any amino acid or peptide residue which composed of 1 to 4 amino acids or their
50 blocked derivatives wherein C-terminal is attached to N-terminal of the arginine residue. Preferably, the C-
terminal amino acid in the group Z is glycine, lysine, arginine, phenylalanine or their blocked derivatives.
The blocked derivative includes a OH blocked serine, SH blocked cysteine,8- or y-COOH blocked aspartic
acid or glutamic acid, thereof is blocked by a suitable blocking group such as benzyl.
Z' group may be any amino acid or peptide residue which composed of 0 to 4 amino acids or their
55 blocked derivatives (i.e., when the number of the amino acids is 0, the group Z' is not present in the
formula [2]) wherein C-terminal is attached to N-terminal of the proline residue. Preferably, the C-terminal
amino acid in the group Z' is glycine, lysine, phenylalanine or their blocked derivatives. The blocked
derivative includes a OH blocked serine, SH blocked cysteine, 8- or 4-COOH blocked aspartic acid or
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reaction is usually conducted at 15 to 45° C, preferably, 25 to 45° C. The reaction time varies depending on
a particular specimen and reaction temperature. Preferably, the reaction is carried out at 37°C for 15
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After completion of the reaction, a coloring reagent is added and then the presence of color
50 development or its intensity is evaluated with the naked eye, or with a spectrophotometer or a fluorophoto-
meter to determine the presence or intensity of aminopeptidase-like enzymatic activity in the specimen.
Thus, contraction or progress of periodontal disease can be diagnosed or prognosticated.
The following Experiments and Examples further illustrate the present invention in detail but are not to
be construed to limit the scope thereof.
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Aminopeptidase-like enzymatic activity of various kinds of oral anaerobes
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n Zg g ther or both conpounds of the
effa, jest for diagnosing or

ress [@f periodontal diseases is carried
t BnJ@ntion, firstly, a specinen is

formulas [1] and [2] as ae
prognosticating contractijgn
out asing the reagent of Ph r

yey IWWW

col |l ected. The speci nen én » | I|gcted according to a known process.
For exanple, gingival cr¢®icld ar u saliva can be collected with
filter paper, capillary, aper pgent fsndet he | i ke, and dental plaque can be
collected with a swab, cleette, I ‘and the like. Then, the reagent of

t he Bresent invention, t final dont®ntration of the substrate of which is
adjusted to e.g. 10 nMto 10mM is contacted with the specinen, for

exanple, in a test tube, nlcrotlter plate, vial, 45 plastic cuvette or the
i ke to subject the nlxtufe 30 hydrol95|é réﬁctlon preferably, at pH of
6.0 Lo 8.5. This reaction is usuaIIy conducted at 15 [err], preferably, 25
tqblgrr] The reaction tine varies depending on a partlcular speci nen and
reaction tenperature. Preferably, sthesreactieon is carried out at [err] for
15 mnutes to 72 hours. After conpletion of the reaction, a coloring
reagent is added and then the presence of color 50 developnment or its
integsity is evaluated wijh the ngked, eye, @ with a spectrophotoneter or a
fl uorophoto- nmeter to deternmnitne the presence or intensity of

am nopepti dase-1i ke enzymatic activity in the specinen. Thus, contraction
or progress of periodontal disease can be di ag@s p‘ or prognosti cated. The
foll ow ng Experinments and® Exgnpled further P1|§ft gte the present invention
in detail but are not to be eonstrued to limtj|ehe¢escope thereof. 55
Experiment 1 Ani nopeptidase-like enzymatic act]difqx of various kinds of

oral anaerobes 4 EP 02p5 341 B} Oal anago%s, i.e., four strains of
Treponena denticola, five strains of 8. gingvalis, four strains of
Actinobaci |l us actinonycetenctom tans, four strains of Capnocytophaga sp.
and ¥hree strains of Fusobac- terium nuckeatum were tested for hydrolysis
activity to the substrate' of *am ndpephti dhsegd) i ke enzyne as fol | ows.

o0 3 + ) b [ g
§ + ' + + =
+ =
45
[ ' + + m
=
50
) + [ + 1 o
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5 .The strains of Treponema were anaerobically cultivated using TYGUS
media at [err] for 7 days, while other bacterial strains were cultivated
using brain heart infusion brothEB025%34tBlor 48 to 72 hours. Each cul ture
was diluted to obtain a bacterial cell suspension, the absorption at 660 nm
of which was 1.0. Substrate conpounds for am nopeptidase-like enzyme havi ng

various col or devel opi ng grjeupe dagjmv f{-om [ efjea] - napht hyl am ne were

di ssolved in 0.1 M Tris-HC}gb . at tj§e concentration of 0.2 nM
to 10 obtain substrate sol|8ti efSubstifite solution (1.5 m) was
added .t he above cell suspergi d red®ted at [err] for 60

m tes. After conpletion ¢ ni8 a col ori ng reagent [ prepared by
di ssol vi ng di azoni um sal t q8 in 1 Macetate buffer (containing
10 % Tween[err] 20, pH 4.4f el ration of 0.5 ng/mM was added
and, after 15 minutes, the!8b 5 nmwas determined with a spec-
15 traphotoneter. On the ba8i vefrage amount. of rel eased
[err]-naphthyl am ne in eachgs e higdrol ytic activity was expressed
as follows: rel ease anount }& n o[ ejor | rel ease anmount < 10 nnol/m 20
+ [err] rel ease amj@nt < 2 /m + + 20 [err] rel ease anount
< 40 nnol/mM +++ :  rel easqgam)unt Per!] 40 nmol/mM The results are shown
in TaMi e 1. Abbreviations used in Table 1 nean the followi ng substrate
conmpounds. 25 A , _alani ng-[grr]-ngpht hyl an de G

gl yci ne-[err]-napht hyl am de R + argi MmMne-[err]-napht hyl am de K

| ysi ne-[err]-napht hyl am de GR gl ycyl -argi ni ne-[err]-napht hyl am de
30 RR: argi nyl -argi ni ne-[err]-napht hyl am de RG

argi/n¥! - gl yci ne-[err]-napht byl dmi de’kKRS § 3

| ysyl -argi nine-[err]-naphthylanmide FR * *+ =
phenyl al anyl - ar gi ni ne-[ err]-napht hyl am de &K

gl ycyl -lysine-[err]-napht hybamide 35 + G

gl ycyks phenyl al ani ne-[err] - napht hyl am de PFRS

prol yl - phenyl al anyl - ar gi ni ne-[ err] - napht hyl arffd BZPQ:
N-benzoyl - gl ycyl - ar gi ni ne-[ grr],- napht hyl anj des YRR [
N- car bobenzoxy- ar gi nyl - ar gi ni ne-[ err] - gapht hy4 apfdg

N- car bobenzoxy- phenyl al anyl - ar gi ni ne- p- napht t#| 40 CxKR:
N- car Bbobenzoxy-1ysyl - ar gi ni ne-[ err]-napht hyl am dxVGER:

N- car bobenzoxy- val yl - gl ycyl Yar di ni né- [ ér r]ir nz%h Byl{an de

HCXFR:

[0o

3%

I+
= S
ct
-
sy Yy 8+ T+ O =]
o RS
= o
S
AR TR + O
+ +
. + <
o
o
‘\w‘ -
0 Y DU S S T - -
° +*« + N
¢ + e
Q.
=
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~
o
=
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Q
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As is shown in Table 1, among the oral anaerobes, pathogenic spirochete for periodontal diseases
55 (Treponema denticola) and B. gingivalis show specific aminopeptidase-like enzymatic activity, and specifi-
cally hydrolyze the compound of the formula [1] among various substrate compounds.

Experiment 2



Bz VGR: N- benzoyl - val yl - gl ybyl argi ni ne- '[err] napht hyl am de BcVLCGR
N-t - but oxycar bonyl - val yl -1 eucyl -arginine-[err]-naphthyl am de
SeGPLOR y Y. y y Equgsgl 19 [ ]1-nap y

N-succi nyl - gl ycyl -prol yl -1 eucyl -gl ycyl -argi ni ne-[ err]-napht hyl am de 45 50

EP 0 255 g4l B [or' ] 5 i B R Wl RS 1
emono /S0 i e L S i A S -
(Tr epofareiey o B B e i b apindian | | ke
eNnzyNMalhdpa wans,xyce@ma, BT RIS fudBatGrTTTRG YétlisOdre EHORN

ain of BLES
for nyl m-a lb%ﬁﬁe@ﬁﬁe?dﬂémmm 27 EP 0 255
34¥B1 Ap;cordl ng ag,ngpe.amﬁmmanner as described in Experinent 1.

ani nopepgi dase- | i diging3appitiylamidect i vity was tested by using four strains of
Treponema: dent i COdrglnind-g-kephthjldntidens of B. gingivalis, three strains of B.

I nt er medkus, two igdiness-naphtipfiarBie nel ani nogeni cus, two strains of Actinonyces
I srael | 1p: four stprainers-naghthilemidei nobaci | | us acti nonycetenctom tans and three
strai ns WA Fusobaelybalaninmsmepfithylamigden The results are shown 5 in Table 2.
Abbr evi atG:ons usdeucyirglyFinermaphthylemide t he f ol | owi ng substrate conpounds. A

al ani ne- g\érr] napﬁ?tYh rosing-éraapthylamide gl yci ne-[err]-napht hyl am de R

ar gi n| ner ‘err] - naih HT?M@ Anaphthylamide | y/sj ne-[ err] - napht hyl ani de 10

: : roI'V*‘ﬁ{él2 @?P H'E"Hgl ani de VA:

vaIyI aI ﬁl ne- [erqj qg -naphthylamlde

I eucyl - ne [eN nzo ﬁ rolme-ﬂ-naphthylamlde
BzGFP N- benzoyl-gchyl-phenylalanyl-proIlne-ﬁ-naphthylamide
20 CxVKP: N-carbobenzoxy-valyl-lysyl-proline-g-naphthylamide
o/ CxPAGP: N-carbobenzoxy-prolyl-alanyl-glycyl-proline-8-naphthylamide

BzRGFP: N-benzoyl-arginyl-glycyl-phenylalanyl-proline-g-naphthylamide
ScGPLGP: N-succinyl-glycyl-prolyl-leucyl-glycyl-proline-8-naphthylamide
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35
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SY: seryl -tyrosine-[err]-naphthyl am de FP:
phenyl al anyl - prol.ine:[err]-napht h};l an de 15 KP:

| ysyl -proline-[err]- napht hyl am o EP G256 341 B1

gl ycyl -proline-[err]-napht hyl am de CXKP:

N- car bobenzoxy- | ysyI proline- [er r]-napht hyl am de BzGP:

N- benzoyl - gl ycyl - | i ’Ler p th #a de, Bz E{j
N- benzoyl - gl ycyl - E - oI Reder®n | am 8 20 Cx VKP:

N- car bobenzoxy-val y SKL- 8ol fane ge 6] -lkap h am de @(PAGP
N-car gobenzoxy- pr ol yligal gcy ep gl i - 15T 18- naphtifyyl am de BzRGEP:
N-be’nzoyl argi nyl - h yI I o nge , qenapht hyl am de ScGPLGP:

g yI agl yl rspr

=
Cc

N- succi nyl - gl ycyl - i fle [§rr] napht hyl am de 25 30 35

I
45 50 55 8 EP 0 §b5 (& r|3 [oEAP2¥#8344 Bl [err] 50 Likew se, the
results of Table 2 o 2no the alea gerobes pat hogeni c
spi roomhete for peri |sease (Tre e enticola) and
Bl ack- pi gnent ed Bac 'n'brl Zhow sl§gci fic 55 ani|§opeptidase-1ike enzymatic
activity, and speci cal 31 droly the conpourjf, of the fornula [2] anpng
vari ous substrate c s{@Exper I-nent 3 10 ®
LE:
15 5
1 i H § § ’ ] ] s o>
20
] ] § § i § ’ ] § [0 ]
25 ' f 5 $ ] s ) s 1 =
v |-
£ |o
) § 1] f $ I ) i ] - (~4 o
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30 cr (1]
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EP 0 265 341 Bl According to the sane manner as described in Experinent 1,
am nopepti dase-like activity was tested b%/ using four strains of Treponema
denticola, five strains of B. FM@2REPBT four strains of Actinobacillus
actinonycetenctom tans, two strains of Actinonyces israelli and three
strains of Fusobacterium nucleatum The results are shown in Table 3.

Abbrevi ation in Tabl gafsarjes t @"enS|dbhqee J9 Tabljes 1 and 2. Hydrolytic
activity " + + +"|%e g [Brr]l° rqfeape ghoug < 8QShmol /m " and ++++ +"
means "rel ease anm rgn I gd rjml 2 EP |® 255 341 Bl [err] As
showp in Table 3, fgh wCOofPOofe elsorjul a | i s used together
WidH the conpound|Pf fi& miLals tic activity is increased
twice or three t chi@s |5 aijed®™y using 50 either conpound
of the fornmula [1}w ng=4 gorrelationfor cl i ni cal

&
|

ojte.
state (1 ) 55 Spefu glgi gi & cbar|S 1 uid were collected with

papee points fronf&i

Bects o wer® consiffered to be healthy from
their clinical sti®e, &ubj ec wi th gingi gis and six subjects with
periodontitis. Ea sp_i was l@i spersed in | nger's solution (1.5 m),
and the rel ative unfsofjml?2 EP 0 255 341 B1 spirochete to total
bacteria: Nunber of spigodBetes/ Ringer's solution (m) 5
X 180 (9% Nunber of all IPacteria/Ringer's solution (m) was determ ned
wi th a phase contrast m croscope. Further, the Ringer's solution (0.3 nl)
was tested for io hydrokytisc aeti witw uséng+t he sufstrate sol ution prepared
in the sane manner as described if E%peri medit T A% substrates, there were

us_ed2 conmpounds of the fornula [1], i.e.,
I\I-@;ﬁzoyl -val yl - gl ycyl - ar gi ni ne- [ er r]*- ngph'g’hyl*am de (BzV&R) and
N- car bobenzoxy-val yl - gl ycyl - argi nene+[ er¢] - mapht hy£am de (&XVGER) were used.
")
25 3 ) } + + + + + + o
+ + + + + + N
* Q
v
v |-
£ |o
$ I ) + + + + + o o o
+ + + + + + N /] Lt
+ © | |
30 I )
o o [v
cr
[(:] o~
] ’ 4 + + + + + + Q Q
+ + + + + + » o
< s
o cr
35 < e
=]
s
) } ] + + + + + + o) o
+ + +* + + » Q.
+* + + + g -] —
>
C Q
St 40 ©
H ] ! + + + + + w
+* + + + + + N
+ + =
Q
"
45 o
1} ! ] W 4 W + W + 7]
Q
2]
v
e
50 %

Likewise, the results of Table 2 shows that, among the oral anaerobes, pathogenic spirochete for

periodontal diseases (Treponema denticola) and Black-pigmented Bacteriodes show specific

55 aminopeptidase-like enzymatic activity, and specifically hydrolyze the compound of the formula [2] among
various substrate compounds.

Experiment 3

10



The results are shown in Table 4. In table 4, hydrolytic activity was

visual |y eval uated and expressed as follows: 15 - orange +:
dark orange + +: brown + + +EP 020531 Blown 20 25 30 35 40 45 50 55 13
EP0256 341 Bl Table 4 Subject . Amount of

Substrate §8::Iorrd(|:r)18qg2 (50/91 mann%? %%scribed in Expegriment 1, aminopeﬁﬁégaiktg@tlvwxasltgsted
3‘_ 3 by using four strains if %reponema denticola, five strains of B, gingivalis, four strains of Acfinobacillus

actinomycetemc mitajns,]two straing of Actinomyces israelli andithred' strains of Fusobacterium nuciéatam:
1.3 . 20 The results are 3nbWwH 1! Fabe 3l Abbreviation in Tabie 3 are /the’ same as Those in Tables 1 and 2.

+ 2 . & Hydrolytic activity + 4" means "40 < release amount < 80 nmol/mi” and "+ + + ¥" Ae "release
20%3 amount 280 nmol/mi". ++ ++ 4 6.8 30
5 =~ 7.3 6 14. 4 +
+
5 > 18B|> v (= wn
£ |0 O | 3 cr
- 10 ] 3 (] (4 @ 3
o) [t [ 8 o
T |3 etz = |O ol
» o ®10 = o =
0 |8 8|l ®
< I QN = I3
o Q loje < (-]
3 O B (o
15 [ d 7] = I - Q.
= cti= = O
8 |= (ol Jo |5
0 ISje ct
= e ] w0 b
s o o o)
Q ® o o
| [+ -
o - - o
.2 ,,‘-”, - -
W =
S e :
8
' ' 3 + 4+
2 : &
$ ! 3 + + @
+ + N
* Q
30 =
§ [ 5 + +
+ + >
+ + < [ |93
35 Q I o
T |o o
0 |~
c o
3
P jw
_ ! 5 i + + o e
s + + v |Jo
e’ 40 +
! 5 } + + O
+ »
-
b -
45
' } I+ o+ @
+ + N
=
Q
]
50 -]
] ) ] +
+ +* g
+ + +
<«
55 2
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Periodontitis 35 1 45.2 +++

+++ 2 . 30.3 +++ +++ 40
3 34.6 EP0255341B1 +++ 4
21.2 +++ , +++ 5 40. 3
+++ +++ 45 6 35.1 +++

+++ As shown in Table 4, nyd ol

of spirochete and the clijgic

'tiy#ty h correlation for the anount
t gl e.jsThereférs no difference in
e

Bl Table 5 Subject
5 Spirochete(%
1

are shown in Table 5. 14
Amount  of

KP CxPAGP Heal t hy
- -2

1.1

us

reactivity between the ty s1 peri t 5 According to the sane
manngr as described in BE{geriZef|3, |HyqBol ytiggactivity was tested by
usiyrg the 55 conpounds ofgth fgol ?[ g i.e.?
Iysyl-proline-[err]-naphtgyl ' ﬁe Pl<a N- car bobenzoxy- prol yl - al anyl -
gl ycyl -proline-[err]-napHBhylfamBEs (% PAGP) as the substrates. The results
3
str

0.1

|_\

1I1oeas
"B10019

15 4
6 -
2075 Gngivitis
2 16. 7

~N R

dIxd + yozg™ * ¢,

wnjesTonu un

+ 25 3
6.8

+
+
+
+

0.5

TN+ Ow

20

WS
e

30

+++4

4+++.
@jeJd38QnNg

ddDUZg + UDAXD

35

(ponutiuoo) ¢ siqey

+e44
et
d3doyzd + dDzg

As shown in Table 3, when the compound of the formula [1] is used together with the compound of the
formula [2], the enzymatic activity is increased twice or three times as much as that obtained by using
s0 either compound of the formula {1] or {2] alone.

Experiment 4

Correlation for clinical state (1)
&5
Specimens of gingival crevicular fluid were collected with paper points from five subjects who were
considered to be healthy from their clinical state, six subjects with gingivitis and six subjects with
periodontitis. Each specimen was dispersed in Ringer’s solution (1.5 mi), and the relative amount of

12



30 - 5 | 7.3 ;

- 6 14. 4 + + Periodontitis
35 1 45. 2 EP 0 255 341 B1+++ +++ 2 :

30.3 +++ +++ 40 3
34.6 . Lt +++ 4 21.2

et spirochete to .}3}3.' bgcterla. 40 3 Ft

+++ 45 6 35 1 +++ +++ 50

Li kew se, ti act Vit a rela inical state and

thLesls no“&ﬁ%%% P?%%E??%’?? %%fméeggﬂgﬁkoé g@?bat 851 PEXQgslnent 6
Accor, gl I ren

hydrolytlczyqﬂﬁk%)/ééé??ag? gg%ggﬁ%?ﬁﬁgfhg %gfggﬁﬁ o?5the formul as [ 1]

and [2], i.e., glycyl-proline-p-naphthyl am de (GP)

N-benz OyWas ade®intiydd-wjihyecptiase Eneasy inickaacnpb.- Furthdri the Ringerts] solatignH(0.8 yilawrsdested for

( Bz RGrP) hydsalyticaachivity esiagthy substrad safjitigregrbpagaddn the same wannpr-asadeseribad in Eireameéntt VGR)

and N- beAsz supstratgsy thete- were)i usédh eonfropnd - ofi heh formpuian lil.diee., (BReERYYI-¥dI-akcybarginine-5-

conbi natnaphthylamjdgr(B2UAR) enddbearppengoxyalyl-glyeybaginipsg-naghthylapide (@Y GHLvese viefed by

rreas uri ng Fhesresulis fre shawn irsTablerfiin[tebler 4. hydselvtie eeivibowas yisually py§luptedhand exprpgspd as o 1

follows:1 [err] < 0.2 + +: 0.2 [err] <0.45 +++ 0.4
[err]75< 08 + + wa@e (. 8 [err] The results are shown in Table 6. 10
Table 6 StibJect dark orange Amount  of Substrat e
Spi rochet €] %, brown CXVGR BzGR 15 Healthy 1
0 1 +%: dark brown - 20 2
2.5 20 +

'“h.(
25
30
35
e 40

50

56
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3 ‘ 1.1 . - 4 0.6

- - 255 1.3 -
Gngivitis 30 EP 0 256 341 B1 7.3
+ + 2 - 16.7 + + 3
20.5 oo ++ 35 4 6.8 5
7.3 - - 4@able 4 6
14. 4 + PéerTtodontitis 1 45. 2
+++ Subijedt 2 Amount o80.3 ' Substrate+++
++ 35 34.6 +++ 50 4
2155 +++ Spirochete($s  BzVGR CxUGB
+++ ++ 6 35.1 +++ ++
55 16 EP dbssmldhy B1 Table 6 (continued) Subject
Substrate GP BzRG-P CxVGER BzGR + @GP
BzRGFP 10 Heal thy 1 0.1 = - 3
-2 ] 2 ° 2.5 . s T3 -
_ 20 3 5 1.1 - -
15
"' 0.6 had -
5 1.3 - -
20 Gingivitis
1 7-3 + +
2 16.7 + +
25 '
3 20.5 L2 ++
)" 6.8 - -
30 5 7.3 - -
6 14.4 + +
Periodontitis
35 ’
1l 45.2 +4+ +e4
2 30.3 +44 4+
s 0 3 34,6 e +44
y 21.2 tee e
5 40.3 ++e e
45
6 35.1 +++ *re

As shown in Table 4, hydrolytic activity has correlation for the amount of spirochete and the clinical
50 state. There is no difference in reactivity between the two substrates.

Experiment 5
According to the same manner as described in Experiment 4, hydrolytic activity was tested by using the

s6 compounds of the formula [2], i.e., lysyl-proline-g-naphthylamide(KP) and N-carbobenzoxy-prolyl-alanyl-
glycyl-proline-g-naphthylamide (CxPAGP) as the substrates. The results are shown in Table 5.

14



G@ngivitis 1 + + + + 25 2
+

+ ++ ++ 3 ++ ++
5 - - _ 6 o+
+ + ++ 35 Periodontitis 1 +++
+++ ++++ ++++ 40 2
+++ +++ R I&EL$423 +++
+++++ 4 A ' +++ ++++
++++ 45 5 Sub §3t+ m#EEt of +++$222££2£2 ++++ 6

+ +++ ++8pirochete (%) *+++ SEPAS shewpAgp Tabl e 6,
when the conpound of the fornﬁrg*TIT‘T§‘é§Eﬁ together with the conpound of
the formula [ Jealwmyol ytic activity of the specimen is considerably

i ncreased. Experinent .7 55 Correlation wth clinical state (2) A saliva

m Xt uree was col |l ected ftoma group Oomsisting of ten healthy-subjects and
centrifuged to obtain 17 EP 0 255 341 Bl a supernatant. Ukew se,
centrifuged supernatant® were obtai Bef froma group of ten subjects with
adult periodontitis and a group of four localized juvenile periodontitis.
The supernatant was use8 as a speci teh and its hydrol ytic activity was

det erff ned according to the sanme manner as described in Experinent 4 except
that the reaction was chrried out aP+87 * Cfor 4 Rours. As the substrates,
there were used N- , 5_ carbobenzoxy-val yl-glycyl-arginine-p-nitroanilide
(CXVGER- pNAa) , N-carbobeﬁzoxy-valyl-§r§cyl-argininef4- -

met hoxy- 2- nap | anj (CXVGER-4NA)  and
Ng%gr%%benzoxgéﬁggg€lgf§cyl-arginine-[err]-naphthylanide (XXVER-[err]).
Col or was devel oped by ysing 1 N so?i§n1hydroxide Lor CxVGR—QNA and Fast
Blue BB for CxVGR-4NA and CxVGR-[erfT“The results are shown in Table 7.

2 16.7 + +
26
3 20.5 ++ ++
u 6 . 8 - -
% 5 7.3 - -
6 14.4 + +
Periodontitis
35
1 45,2 ++4 ++4
2 30.3 ree ++e
= 40 3 34.6 +re +e4
Yy 21.2 +ee ++4
5 40.3 ++4 ++4
45
6 35.1 ++e +++
50 Likewise, hydrolytic activity has correlation for the clinical state and there is no difference in reactivity
between both substrates.
Experiment 6
55 According to the same manner as described in Experiment 4, hydrolytic activity was tested by using the

compounds of the formulas [1] and [2], i.e., glycyl-proline-g-naphthylamide (GP), N-benzoyl-arginyi-glycyl-
phenylalanyl-proline-g-naphthylamide  (BzRGFP), N-carbobenzoxy-valyl-glycyl-arginine-g-naphthylamide
(CxVGR) and N-benzoyl-glycyl-arginine-g-naphthylamide (BzGR) alone or in combination. Hydrolytic activity

15



10 Table 7 (nnol/m) 15 Substrate

G oup Heal t hy Adul t Local i zed subjects
Periodontitis |j uveni | e subj ect 5P 0255 341 B1 periodontitis 20
subj ects CxVGR-p 17.0 * 11.4 - 34.0 * 9.7*
gg g was dgtgr%gg Rggg%urmyb‘absorpﬂon at 525 nm @5?) ar[d eelgc rrfs%ecﬁ_ﬁ fg,llows 34.6 a5 g 9
ﬂ < 0.01 **: p < 0.05 35 As

9. 8*

shown in +T.a,bl 70268&%%54134 ects wit h adul t perl odontitis and | ocalized
juveglIe.penlodoahgunﬁﬁhayg nore than twice as high values (activities) as
t hat’ of heaktthy sgRkjotciss and the difference is statistically significant.
Exper i mentheGestfts #¢ sipwalinmabib 6. t he same manner as described in Experinent 7,
hydrol ytic activity was tested by using |ysyl-proline-p-nitroanilide
(KP-pNA), 1ysyl-proline-4-nmethoxy-2-napht hyl am de (KP-4NA) and

| ysyto-proline-[err]- naphthylam de (KP-[ 3ablle & the substrates. Col or was
devel oped by using 1 N sodi um hydroxide for KP- pNA and Fast Blue BB for
KP- 4- NA and KBUbg@St The res@iMeuURY Ofhown in TablSulBstnast&o 55 18 EP 0

255 341 Bl Table 8 (nnmol/m ) 5 Substrate

Group Healthy . Apigochete(%) CxVGR | ocal iB2@Rsubj ect s
PerlﬁdontltlsHeEH%%@ | e

1 001 - -
3 1.1 - -
u 0.6 - -

25
5 1.3 - -

Gingivitis

. 30 1 7.3 + +
2 16.7 + +
3 20.5 ++ +e

35
u 6.8 - -
] 5 703 - -

Periodontitis

l 45,2 ++4 ++

45
2 30.3 4 ++
3 34,6 44 P
50 4 21.2 +44 ++
5 0.3 -+++ ++
6 35.1 tee .

56

16



10 . subj ects
periodontitis subjects KP-pNA 15.0 9.4 34.3 t
9. 8* 31.5 9. 7** 15 EP 0/@35534nB1 16.0 [err] 10.8
35.5 10. 1* 32.3 8.9** KP-[err] 16. 1 10. 3
36.2 9. 9% 33.4 10. 0** 20 *: p < 0.01 **: p < 0.05 25

Li kew se, both subjects with adulﬁamip%ﬁgiﬁuwﬁ | ocal i zed juvenile

periodontitis have nore than tw

heal t hy

Experigment 9

hyefrol yt

subjg@@aeﬁng the difference is stat$ishseraty significant.
ic activity-was testedihby usiBazRGFP CxVGR + BzGR +

car bobenzoxy- val yl - gl ycyl - argi ni ne-[ err] - napht hyl ani de (CxVGR-[err]),
N-benzoyl - ar gi nyl - gl ycyl - phenyl al anyl - proline-[@Pr]-napht hjzR&FRe

( BzZRGFP-

[err]), N-carbobenzoxy-valyl-glycyl-arginine-p-nitroanilide

(CXxVGR- pNA)  Healthy

N- benzoyl - ar gi nyl - gl ycyl - phenyl al anyl - prol i ne-p-nitroanilide (BzRG-P-pNA)

alone or in conmbination as 35 the substTates. The Tesults are”shown in
Tabl e 9. 40 45 50 55 EPO 255341B1 Table 9 (nnDI1n1) Substrgte
G oup Heal t hy 2 Adtil t * Local i zed subjects
Periotontitis juvenilf 10 - : - -
subj ect s periodontitis subjects CxVGR- BNA 15.0
8.8 34.8 [eq{] 10. 2* _31.5 Jerr] 9.8% 15 _
BzRGFP-[ err] 13.2 * 5.4 27.8 [err] 7.4*
22.6 ) err] 5.3** Q(\@Q—[err]i\lA + BzRGP-[err] - 18.4 [err]
5Q. 2 err] 15.3 . 42. 2 13. 4**
_ Gingivitis
1 + + + +
25
2 + + ++ ++
3 ] ++ ++ +4 +4
30 4 - - - -
5 - - - -
6 + + + ++
35
Periodontitis
1 4+ +44 +h+d +ee e
iw; 40 2 ++ 4 +4+ +4+4+ +++e
3 ++4+ ++4+ +4t e +he s
y ++ +++ +++e ++4+4+
45 '
5 ++4 +++ ++4+4 +4++4
6 +te +te ++++ +tt+

50

55

As shown in Table 6, when the compound of the formula [1] is used together with the compound of the
formula [2], hydrolytic activity of the specimen is considerably increased.

Experiment 7
Correlation with clinical state (2)

A saliva mixture was collected from a group consisting of ten healthy subjects and centrifuged to obtain

17

ctivities) as that of

8.

rding to the same mannér as described in Experinent 7,

*
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CXVGR- pNA 14.0 7.9 33.5 * 11.5* 28.8
[err] 9.1** BzRGFP-pNA 13. 3 4.9 25.6 8. 4*

21.8 * 7.8 CXVGR-pNA + 25 EE, Q285341 18.6 8.1

49.8 [err] 14.4 44.5 Jerr] 12.8 ** * < 0.01 **: p < 0.05 30

Li kew E% %{a EH&J. trlYMchr' lﬁg}t{ ntsp%rb%gtgﬂé riagﬂ'ﬂ P! LBl withv &t ! €

per i Od a\éegr E[Jr IX& i28 &dgi rﬂgbér’(ﬁ&m ndidnthvasQlisod 8% Sgbimanl D] ect s

and t Fo ﬁggctin Jrding #'th b&ﬁd"'ﬁ\annetcfsod gdriBed Yo, EXpbUnRRt 4 Ve

di agnos*csptat nEH %Qafaeweirhwo@ at BAYG RF QNilodls. i FRAKBSHradsthdl6 wer! isb@ W- out by

US' ng EobBﬁéQ%&l-chylta%Idérpﬁﬁ%aﬁlIldb NVENVARINA),O [9L8drsubBAz0y-valy eyl batdirineatc t | Vi ty
I alneihly2QEsMyfamiteC I CXVGRANA)35 aindS Mi-dafbben iy -Cdii-giyéd-arginin® aagmthylniaepl e 1

AS a S(IxVGRANA). 66brutds @Bvelopediy using AN sBdiium hydroxide for CxVGR-pNA and Fast Blue BB for

N- car b olaaaRe4NAyand TYGR-gMA. AHé results amdishevndn TabletYoXy - 2- napht hyl am de -' 40 in

distilled water (2 mMV) was prepared. As a buffer, 0.1 M Tris-HCl buffer (pH

7.0)lowas prepared. As a coloring reagent, diazoniumsalt of Ganet GBC was

dissolved in 1 Macetate buffer (pH ®ablecpntaining 10% of Tween[err] 20

at a concentration of 0.5 ng/m . These reagents were conbi ned and used as a

kit for testing periodontal diseases. 45 This kit coimdr/mbyd for

di agnosi s or prognostication of periodontal diseases as follows. A paper

poi g is jﬂﬂﬂﬂﬂﬂﬁiﬁ nto the gingival cr@noyp of a subject for 30 seconds to

coll ect a specinen. The _substrate solution (0.1 m) and the buffer (0.9 m)

are nixed and the speci Hedl ﬁ§yadded toAdwd thi xture. THeocaXkized is al | owned

to react at 37 C for 24%48destsarter coeniadantidia hajueentlen, the

col gping reagent (0.3 m) is added. Af B3P Jeetd nut es azenmﬁntetm ature, a

color tone is observed by the naked eye. The so |ntem§Q%ﬁQﬁ3bromn col or

is . evalu y npar i | ank ,gont rol.  Heavy % Shows

t hat theaéﬁg cpﬁaas pe?gdyo i seaéq' rb EXMI e %ogzvn Agosﬁast rate

r eagent e ed by g0 kln 02 paper di 8

N—baazoyrega §Iﬁﬁh lycyl - grglnlﬂe & % %géﬁnﬁyléﬁfdg nnDI) 0.1
M PhosphaggyBRERRR (PH {62) u ed a byf fgeig* The end t he
col oring reagen? prepareg |n¥?ﬁg ?ane ?ange% gg descri éd ?ﬁe@ih le 1 were
20 EP0255 341 Bl conbined and used as a kit for testing periodontal

di seases.
30 ¥*: p < 0.01

¥%: p < 0.05

35 As shown in Table 7, both subjects with adult periodontitis and localized juvenile periodontitis have
more than twice as high values (acttvntles) as that of healthy subjects and the difference is statistically
significant.

. Experiment 8
40

According to the same manner as described in Experiment 7, hydroiytic activity was tested by using
lysyl-proline-p-nitroanilide (KP-pNA), lysyl-proline-4-methoxy-2-naphthylamide (KP-4NA) and lysyl-proline-8-
naphthylamide (KP-8NA) as the substrates. Color was developed by using 1N sodium hydroxide for KP-
pNA and Fast Blue BB for KP-4-NA and KP-8NA. The results are shown in Table 8.

50

55
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This kit can be used for diagnosis or prognostication of periodontal

di seases as follows: The buffer solution (400 al) was placed in a vial to
whi ch are added saliva (100 [errFP@cﬂsﬁéﬂ froma subject and the paper
disc of the substrate reagent. The mi xture is reacted at [err] for 4 hours.
After 5 conpletion of the reaction, the coloring reagent is added and

col or devel opnent is evaluated by the dgeye according to the sane
manner as described in Exanple 1. EX THRE6CS 0

N- car bobenzoxy- ar gi nyl - ar gi ni ne- 4- met hoxy- 2- napht hyl am denggPpmpyol ) was

| yvophigl i zed in an anpoule (inner dianmeter 5 mm length 3 cm to prepare a
subStrat e sadgeratel. 05 M Tris-HC buff agpd 7.5) was prepared and used as
a buffer. Dazonrum sl at of Fast Blue B™Was dissolved in 1 Macetate buffer
(pH 4.2) containing 10% ¢fealwtgn[err] 2Qdilt he concento¢abpzed 1 ny/ n
and used as a col oring r sadJetctsls TFestodonpitdis Wueerndldi ned and
used ws the kit for testing periodontal shtspecsts. Thi s pericdonbitiised for
di agnosi s or prognostication of periodontal diseases assiljéots. A paper
stripis inserted into the %Lngi val crevice of a spbject for 30 sggonds to
col l ect a KPepNden. The B&.Oert OLM) i Shdiredi®h an a¥bdul+ ohtai ni ng

the substrate to dissolve it. The rssoeci men i s addedgto the solgtipp and
react 8d at KB74¥Afor 24 hdér9. 208 conBtT oh W-the r3Rdc3idHnd-Phe

coloring reagent (0.4 m) _is 20 added and, col or_dewvel oppent is, evakyated
accordi ng KB=8N8 same maifer #s 1%e§cri bef ih BIrhl e 1.%';&)%848

N-t - But oxycar bonyl -val yl -1 eucyl - gl ycyl - argi ni ne-[ err] -napht hyl am de was

di ssoj,ved in 0.05 M phosphate 25 buffer (pH 7.2) in the concentration of
2Q0 nm)I/rrL.an? 2 itbqul ar filter paper (diameter 1 cm) was soaked with the
solution (100 errP)’ , dried and placed at the bottom of a cuvette (inner
di anmeter lygm [Q prgeare a substrate reagent. This reagent was conbi ned
with the col (')rPng reagent prepared in the same manner as described in
Exanpsse 3 and used as a kit for testing periodontal diseases. 30 Thi s
Kit can belLikewizel bbthrsulsjéctswithaddlt pariodontiig amiSibdalizat judehil® peripduntitis thavel Bdre thas BEBES as
f ol | ows .as Bgh vahms (attBdies) @s thht)of belthyestbjeds dnd dhe diffendy ie statisticallyasighifidant.0 t he
cuvette and reacted at [err] for 4 hours. After conpletion of the reaction,
t he col gxpatigert@agent (40 [err] is added and col or devel opnent is eval uated
accor¥®ing to the sane manner as described in Exanple 1. 35 Exanple 5

Accor di ng Acsordipgtodhesamgmanner apdeseribed injExeaiment 7Ehwalrplytie activity vas tasted by using N-

(£

sol utio gjf&}%gqgﬁyg{gm@g@%ﬂ-m%w%% |(i>yﬁ‘?rﬁgﬁ¥éc}hit ﬁ@gg&%ﬁ%@ﬁg@g Rt de
et hag aa«@gﬁ-piwﬁ?ﬁv‘? o2 eI S PN e g
6]

f or taést"le;ﬂj 'g%g arg PR T8 8 or ding to the same manner as descri bed

in Exanple 1. Exanple 6 45 According to the sane manner as described in
Exanpl e 2, a substrate reagent was prepared except that

| ysyl - prol i ne-4-nmet hoxy- 2- napht hyl am de was used instead of

Nebengoyl - val yl - gl ycyl - ar gi ni ne- 4-

50
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met hoxy- 2- napht hyl am de. This substrate reagent can be used as a kit for
testing periodontal diseases according to the same manner as described in
Exanple 2. 50 Exanple 7 Accordf-ﬁd’ﬁ:ﬂﬂ@‘sama manner as described in
Exanpl e 3, a substrate reagent was prepared except that

N- car bobenzoxy- prol yl -al anyl - gl ycyl -proline-,[err]-napht hyl am de was used

I nstead of N-carbobenzoxy- 55 arginggbgrgpnlne 4- met hoxy- 2- napht hyl am de.
This substrate reagent can be used for testing perlodontal

di seases according to the sanme manner as described in @h EP O
265 341 Bl Exanple 8 According to the sane manner as descrThb I n Exanple

4,2 sub gent was prepared e t hat
N- benzo hlb%tt% teea gl ycyl - phenyl al anyl >Ep'l"tﬁﬂf‘gne- [ err]-napht hyl am de i nstead

of N-t-butoxycar bonyl Watthyp |eucylgglmey! - ar gi ni ngsd£I{2edarht hyl am de.
This substrate reagent siyydrdised as p@ﬂ@ddgﬂigﬁtlmmﬁ@dont al

di seases according to the sanme nmanner g,y | bed | pdxpoddse feidxanple 9
10 2 mM Sol uti on of subjects

N- car bobenzoxy- val yl - gl ycyl - ar gi ni ne- 4- met hoxy- 2- napht hyl andi e | iy distilled
wat er wagxNiGRe@MAi t h t NS .Dame &aount &4.8 mMialti oBois + 9.8**

N-benzoyl -1 ysyl - prol i ne- 4- met hoxy- 2- napht hyal am de in distilled yater to
preffar e Bz8GEP+BaAe sollB.iork StHi s suldft.sfatie T ut i orRZam He5.3ed as a kit
for testing periodontal diseases according to the sane 15 manner as

descri be§xVGRESNpite 1. Exanple 10 A substrate regagent was prepagged by
soaki ng BzB&PerBdiAsc (dlaaﬁ'etier8 ‘@ 6 cmPOwia it NSehzoy| 42 4 -1 208

I | - 4- et 2- t hyl d 500
A7 oy PHIRBI PGl any L0y b of | N33 decody: 2. Mww e (250
| t t t f t dont al
i sehses DaREBPIRNI’: o e Kt Hnner BESE Fileq | Bl £3™ 5" °

Exanpl e g%; enzoxy- argl nyl - argl ni ne- 4- net hoxy 2 napht hyl am de (500

e
b | - *
B[\rgnsill grgﬁngcg | neaEglrsp)6 B%t hyl amn(?é (§Od rf;ol) \/\"e)ﬂ'eIS Ifloﬁﬁq’i’*zed In an
anpoul e (.l.nn%r ¢dpaggter 5 mm
#%: p < 0.05

30
Likewise, both subjects with adult periodontitis and localized juvenile periodontitis have higher values
(activities) than that of healthy subjects and the difference is statistically significant.
Accordingly, objective diagnosis and prognostication of periodontal diseases can be carried out by
using the reagent of the present invention to determine hydrolytic activity of oral pathogenic microorgan-
35 isms for-periodontal diseases.

-

Example 1

- As a substrate solution, a solution of N-carbobenzoxy-valyl-glycyl-arginine-4-methoxy-2-naphthylamide
“-~40 in distilled water (2 mM) was prepared.
As a buffer, 0.1 M Tris-HCI buffer (pH 7.0) was prepared.
As a coloring reagent, diazonium salt of Garnet GBC was dissolved in 1 M acetate buffer (pH 4.0)
containing 10% of Tween® 20 at a concentration of 0.5 mg/ml.
These reagents were combined and used as a kit for testing periodontal diseases.
45 This kit can be used for diagnosis or prognostication of periodontal diseases as follows.
A paper point is inserted into the gingival crevice of a subject for 30 seconds to collect a specimen. The
substrate solution (0.1 ml) and the buffer (0.9 ml) are mixed and the specimen is added to the mixture. The
mixture is allowed to react at 37° C for 24 hours. After completion of the reaction, the coloring reagent (0.3
mi) is added. After 15 minutes at room temperature, a color tone is observed by the naked eye. The
50 intensity of brown color is evaluated by comparing with a blank control. Heavy brown color shows that the
subject has periodontal diseases.

Examble 2
&5 A substrate reagent was prepared by soaking a paper disc (diameter 0.6 cm) with N-benzoyl-valyl-
glycyl-arginine-4-methoxy-2-naphthylamide (500 nmol).

0.1 M Phosphate buffer (pH 7.2) was used as a buffer.
These reagents and the coloring reagent prepared in the same manner as described in Example 1 were
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l'ength 3 cm) to prepare a substrate reagent. 30 This substrate reagent
can be used as a kit for testi ng gerl odont al di seases according to the sane
manner as described in Exanple Bio> 35 _

N-t - but oxycar bonyl -val yl -1 eucyl gI ycyl -arginine-[err] -naphthylan de was

di ssol vegmbﬂepanggsgglagg agjogg;ﬁalfmsgs 2) in a concent ration of 400
nrol / m . L @Wéﬁbebgéa Sticatiohedt Erf&ﬂ wgsol ved i n 0 05
M phosphat endoslifbedolutioh 0 @I wbé”'plﬁ:e@@f‘&’eiglttB ici? Bre @ e% u.rs{collem

anount s bjedGhd tH%OAaH&r' M3 Sof W QibSHateSrdagdtd TS Mbdufelis Adac él afﬁ*f Cpﬁp@rho ﬁ@tﬁt er

1 C1) swacdmpletid e thairdabtich e EBiokhd Fegentlld 8dde8 fafd cdibi dVRIoaMsht Rl vaG#baaly the YakedOt t OM
of "a CuVeyb evofding iethe shimdMiinRdr ad dédtibed M ERGMIAT.C @ substrate reagent.

This substrate reagent can be used as a kit for testing periodontal

di seasesExampleBdi ng to the sanme manner as described in Exanple 4. dains 45
1. Use, in the preparation of a reagent for diagnosing or prognosticating

t he c®nt r abcprbgberroxyargion-argisinef-metmiyclchaplittalamibe (809 ol) wasl iybmhilinédnin g a@pdule0
peptldas!@ﬂqfldl@@efe’r&am'm%h @ity regerg msubstofpredgen, of an enzyne substrate
which is a@ i b@ﬁeft(W?)(d’FWP@fed(amq usesaga pyfigr Y 50 wherein Arg is

ar gi ni ne r g s'a t’t°58in vsdlissoived i kM agetat (buféek (i) contgining 1 0pésof TweasPor

devel g/pbanpwged@sla@plﬁqnqéqagm Ar and Z is an anino acid
o(ravgeolto: dgt d ysed 'ﬁ?e&hPhtBs“ﬁ%Pﬂ'Qg‘tﬂfa'?'??éﬁs bl ocked

derivati ve e h m gstiqa °“e?f ! '“‘” 1 mi nal of Arg y
or of ”bﬁff % sggma% Otif‘? tainin gw su ragt;tf&oﬁ Sto 98?1.3[?’_% ﬁ? eeEP
Nigp

i s hydr leﬁtfbn%d RBctéH 3t 39 © agﬁo §P| ion of thet egcéz co onn?
D sy Thin

O

255 341 JBdedlaX@ &0 Qeveio &\?fs%\/ﬁﬂte 1% er%§d @r?n%ﬁ

4+.a substrate reagent was prepared except
N- benzoekaniigld Ny - gl ycyl - phenyl al anyl - prol i ne-[err]-naphthyl am de inst ead
of N-t-butoxycarbonyl-valyl- s leucyl-glycyl-arginine-[err]-naphthylam de.
Thi's substN-8BoxyesaBRYHald-ROCYPElydyB&Ginias s-Aapkinflarhied was HissdNad NE d.oBIMNSRLphate
di seaseduiter (pbr 7i2) g the Gorichrtratich roE 200aikvEnl 48 aCfGuldr ifile Bapen (diakidtePh @mftwaseeausR! € 9
10 with the solution (100 wl) , dried and placed at the bottom of a cuvette (inner diameter 1 cm) o prepare a
substrate reagent.
This reagent was combined with the coloring reagent prepared in the same manner as described in
Example 3 and used as a kit for testing periodontal diseases.
30 This kit can be used for diagnosis or prognostication of periodontal diseases as follows.
Saliva (100 wl) collected from a subject is added to the cuvette and reacted at 37°C for 4 hours. After
completion of the reaction, the coloring reagent (40 wl) is added and color development is evaluated
according to the same manner as described in Example 1.

35 Example 5

According to the same manner as described in Example 1, a substrate solution was prepared except
that lysyl-proline-4-methoxy-2-naphthylamide was used instead of N-carbobenzoxy-valyl-glycyl-arginine-4-
o methoxy-2-naphthylamide.
~ 40 The substrate solution can be used as a kit for testing periodontal diseases according to the same
manner as described in Example 1.

Example 6

45 According to the same manner as described in Example 2, a substrate reagent was prepared except
that lysyl-proline-4-methoxy-2-naphthylamide was used instead of N-benzoyl-valyl-glycyl-arginine-4-
methoxy-2-naphthylamide.

This substrate reagent can be used as a kit for testing periodontal diseases according to the same
manner as described in Exampie 2.

50

Example 7

According to the same manner as described in Example 3, a substrate reagent was prepared except
that N-carbobenzoxy-prolyl-alanyl-gchyl-proIme-p-naphthylamude was used instead of N-carbobenzoxy-
§5 arginyl-arginine-4-methoxy-2-naphthylamide.
This substrate reagent can be used as a kit for testmg periodontal diseases according to the same
manner as described in Example 3.
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2 mM Sol ution of

N- car bobenzoxy-val yl - gl ycyl - i ni ne- 4- net hoxy- 2-naphthylandie in distilled
water was mxed with the sane 8295 3+ B! i sol uti on of

N-benzoyl -1 ysyl - prol i ne- 4- net hoxy- 2- napht hyal am de in distilled water to
prepar%xgngat'_%strate solution. This substrate solution can be used as a kit
for te eriodontal diseases according to the sane 15 nanner as

descri bedybdaig BT Samb ménkér ! deschiBed’in BN ata%usﬁae%ggems BrefRéd &egtY
Soak| Néhafl NAEIAESYI-&Himf-glyElA- %ﬁﬁlﬂny@r&n&ﬁapﬂhﬁ&nl% hﬁ'di%ay - W b)ﬂoxyc Bonyl-valyl-
%95” 1sRéyBbipdyRRgifing B-hdphkylamiudapht hyl am de” (500 nnol) and

enzoy | Fhigrsabstiate arbagent| caf by Gydd- & Dkit PBE tedting PRiidiOMA -deied BENING 1D 88 sar&0
nmol ) . mhhreBassdéb@ibédiih Exdnplgent can be used as a kit for testing periodontal
di seases according to the same manner as described in Exanple 2. 25
Exanpl &xadhpld® car bobenzoxy- ar gi nyl - ar gi ni ne- 4- met hoxy- 2- napht hyl am de (500
nmol?® and N benzoyl -argi nyl -gl ycyl - _
phenyl al 2 M Belwion 1ok Nicerbphenzaxpiaivrglyeyhirgising-6@othaianinaphiylaedie yio distilletl #@tér i N an
anpoul ¥a3 Mpeyithdtherprmecamonnt ohi2 mMMeselytion o Nehepzoyldysiirregine-tmathey?ephthyelamidegent .
30 '”H'ﬁt'@dsﬂ@tsfsloméﬁpereuaéalgﬁmswm be used as a kit for testi ng Perl odont al
di seases TAECHPARFOLPN 938 P8 4Rd apembiblor logting Peqdpnial disparerresAfing isthemampml ¢ 12
35 '8 "’RP'P’WB‘BE'? P B¥ATPIe- Y al yI - | eucyl - gl ycyl -argi nine-[err] -naphthyl ani de
was di ESOI% g in 0.05 M phosphate buffer (pH 7.2) in a concentration of 400
nnol / w se, | ysyI proline-[err]-naphthylam de was di ssolved in 0.05

M phosp fr%E s'pr rehrb QoS8 o Db Pl Biafibter 0 Dith Wpenzbii |s|ar’re
am)u‘, tﬁly iggE}' % g;)a y §d%@ ){a : I- rBIE Fn{l-g@b Bryo'@n anet er

(;_t e,mlxture(lo err t'he

bOt tom C’fThﬂ sﬁb‘s&?@t& tr@agédt REE be dbcANRLLEKt fdr ﬁ%g tpgnda&ﬁé?%fsgasas 5&69&%%6 ¥ fe'siAgeNt .

40 mIﬁ]bsasSdé&ﬁbgdaﬁgxMﬁQent can be used as a kit for testing periodontal
di seases according to the same manner as described in Exanple 4. dains 45

1. WseExanpletihe preparation of a reagent for diagnosing or prognosticating
the contfractiron or progress of periodontal disease by determ ning am no
pept i das &-darbiolenzoxg-giginyltacgirdnetdtmettioyy-2-naphthgliodide (600 nmolj addh NdaEgyRargingkghicylat e
whi ch phenyalangiualines-naphthylbreidé (Eofimal) werb) lyophiiized -i\ag -aipaute (vinarr diametehrSgmins

ar gi ni leegt @gi)io erepsee a subsyatiy reggent. or  an ani no bl ocking group; Y is a color
devéf opi Gis gulsirge seapent lsanibe usedips aCkilt for asting [periptiontel diseaseriacZoriing tmthesame aci d
or pephpmer 3sslescibrd irBAIWSEd of 1 to 4 amino acids or their blocked
derivatives, the C-termnal of which is attached to the N-term nal of Arg;
or of Ex®Ped2ryula: 55 (2) X -Z -Pro-Y

36 N-t-butoxycarbonyl-valyl-leucyl-glycyl-arginine-8 -naphthylamide was dissolved in 0.05 M phosphate
buffer (pH 7.2) in a concentration of 400 nmol/ml. Likewise, lysyl-proline-g-naphthylamide was dissolved in
0.05 M phosphate buffer (pH 7.2) in a concentration of 400 nmoV/ml. The same amounts of both solutions
were mixed and a circular filter paper (diameter 1 cm) was soaked with the mixture (100 1.l), dried and
; placed at the bottom of a cuvette (inner diameter 1 cm) to prepare a substrate reagent.
~— 40 This substrate reagent can be used as a kit for testing periodontal diseases according to the same
manner as described in Example 4.

Claims

4 1. Use, in the preparation of a reagent for diagnosing or prognosticating the contraction or progress of
periodontal disease by determining amino peptidase-like enzymatic activity in a specimen, of an
enzyme substrate which is a compound of the formula:

(1) X-Z-Arg-Y

50
wherein Arg is arginine residue; X is hydrogen or an amino blocking group; Y is a color developing
group attached to the C-terminal of Arg; and Z is an amino acid or peptide residue composed of 1 to 4
amino acids or their blocked derivatives, the C-terminal of which is attached to the N-terminal of Arg; or
of the formula:

85
@ X-Z'-Pro-Y'

wherein Pro is proline residue; X' is hydrogen or an amino blocking group; Y' is a color devsloping
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wherein Pro is proline residue; X is hydrogen or an amno bl ocki-hrg—group,
Y' is a color devel oping 22 EP 0 255 341 B1 group ched to the
C-ternminal of Pro; and Z' is ERMOZ56R&1 BEid or peptldej‘ﬂl J’Hﬂmﬂﬁmm 0
to 4 amno acids or their protected derivatives, the his
attaghed to the N-termnal of Pro. 2. Use according to cIa|m1 "whérein X
or X_QIEE—S%I ected fromforrryl acetyl succinyl, t- butoxycarbonyl 5

amne p n|troan|I|ne mtrop eno
nGm ~stiBdir )?¥ Mr@iﬁ 'bg usai 5@5 fflfdrsésﬁﬁﬂ Mb&ﬁﬁh@l%ﬁé&t&co‘mﬁ to the same

7 am.,qfe.dast({eggr.bmﬁmawj, coumarin. 10 4. Use according to claim1, wherein

the C-termnal amno acid residue in Z is a residue of gl yci ne, lysine,

ar gi exaiiple ohenyl al ani ne or a bl ocked derivative thereof. 5. Use according

taoclaim I, wherein the Ctermnal amno acid residue in Z'" is a residue of

gl yci ne, mM5Solutioh s iNFoarbolpenzaxy-valyl-glycyrergine-d-nisthoxyiabpbtbylamdie inveistildttewatef . 6.

Use weTmixel with thosaptecamourt of dmds silution dfeN-bankeyt-lysui-proiing-4anathonpytaptithysiamidee

f or rrinldigtilfed water7to merea@ehﬁ!relﬁﬁgutbo claim1, wherein the substrate is a

conpourfiis gkbstraie splytiam dap be 2ped gpa it (%éesﬂnscﬁﬁf'ﬂqbﬁ@' gizpazes Acearding Rihe &aMe t he

s b s Mpeeas deseiibedRExampld bn of conpounds of both formulae (1) and (2). 9. A

met hod for di agnosi ng or prognosticating contraction or progress of

_ per| di sease, whi ch 25 conpri ses determ ning am nopept | dase-1i ke

enzyrratlc ra Ilyla L rren b USI n anster rat ﬁ%nz& va qnzyme a
coppguiath ei@y D e S e

5. bl OCkI ng group, el opi ng
group aﬁz &g Jneca bL ssagsaék%r@gsﬂ,g GRBkoftal &seﬁébsaa%d?d?ngaﬁ'tﬁ’e Qimehept i de
resigh Hﬁ,epgrgg%, amno acids or their blocked derivatives, the
C-term nal |ch |s attached to the Ntermnal of Arg; or of the
ngnE*ﬂ\.pleaS (2) X -Z -Pro-Y' wherein Prois proline residue; X is

hydrogen or an am no bl ocking group; Y is a color devel oping group

at t ac heetatbobdnbsxy-@rginglFarginie-4-raéthdy-2:naghthiadide | (S00anmat)nand ON-Behizay-arginydgptyil-de

r esi phesylgawkmdiee saéphhylamidd (3001 nnol)awdral fyophilizédh i an dphpoolk didnet elfametat 5\ws;, t he
C- t elengtndtm)atb prehare b substrate teagenkbd to the N-terminal of Pro. 40 10. A nethod

aecor diThig sukstratb aeagerd cambe usddnas)a kit fox testingsperiedontalddifersem abeordingl to theceampl |
suc cihayer, astdescribed in Example 3.

Example 12

35 N-t-butoxycarbonyl-valyl-leucyl-glycyl-arginine-g -naphthylamide was dissolved in 0.05 M phosphate
buffer (pH 7.2) in a concentration of 400 nmol/ml. Likewise, lysyl-proline-8-naphthylamide was dissolved in
0.05 M phosphate buffer (pH. 7.2)-in a concentration of 400 nmol/ml. The same amounts of both solutions
were mixed and a circular filter paper (diameter 1 cm) was soaked with the mixture (100 wl), dried and
placed at the bottom of a cuvette (inner diameter 1 cm) to prepare a substrate reagent.

40 This substrate reagent can be used as a kit for testing periodontal diseases according to the same
manner as described in Example 4.

Claims

45 1. Use, in the preparation of a reagent for diagnosing or prognosticating the contraction or progress of
periodontal disease by determining amino peptidase-like enzymatic activity in a specimen, of an
enzyme substrate which is a compound of the formula:

(1) X-Z-Arg-Y

50
wherein Arg is arginine residue; X is hydrogen or an amino blocking group; Y is a color developing
group attached to the C-terminal of Arg; and Z is an amino acid or peptide residue composed of 1 to 4
amino acids or their blocked derivatives, the C-terminal of which is attached to the N-terminal of Arg; or
of the formula:

55
@ X'-Z'-Pro-Y

wherein Pro is proline residue; X' is hydrogen or an amino blocking group; Y' is a color developing
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but oxycar bonyl, benzoyl, carbobenzoxy and p-tol uenesulfon .11 A met hod - - ;
accorgl ng to cI aim9, V\/nerel nyYoof Y is a nenber deri vedJumm,ﬂu’m"“tm,
sel ected from 45 ~ [err]-napht ﬁ?loeﬁﬁ"ﬁé B"4 met hoxy- 2- na

p- ni troani l'ine, p-nitrophenol, 7-am no-4-nethox- ycoumarin,
di met hyl - 5,3 M@Q%Qéh&ﬁ\ﬁa&,&&o, g% 4% é‘;‘“ bid & aﬁsiemél.e%% ed droda ~
met hod accg,;, b BShstoP theit ﬁ;, %nglrge I n
is a residue of egC|ne l ysi ne, arglnlne phenyl a anlne or

deri vat iaveusd&icitihg toodhin 3, widrdiEX P St 18 SOELIE Hogh fbithyE Ia@dhmsgccquﬁﬁtﬁéxpcamaﬁyl

G-l erginal bmynaaraaueﬁizoﬁﬁﬁ\u@u&ludnébu%nyll s a residue of glyciné, lysine,

phenyl al anine or a bl ocked derivative thereof. 14. A nethod according to

cl ai m 9,3. wher @icordibd1® Sarb St whdrdin ¥ of & 8 @IREMUAE détved fidin & @bMpLuAd bdldcted Tom1s. A
met hod accuaptihylgmite 4eheshiory-Bnaphthganaing) pnft@artiing,Si-titedpheniols 7amMO-ARNOLYcOImatikle
formul a ( 2¥imethg-5-amingiserdhthelata @ab7-amninm4-trituocimethgicéimarvhier ei n t he substrate is a
conbi®Wati on of conpounds of both fornulae 23 EP O 255 341 Bl (1) and
(2). 17.4 AUspacemidingte slgimdt, wherein the (Cterminalcamiing apid iresidueyin Zis| ¥ residuecof iglycine dysipe, |, S
Pat ent ans pfr@ieiR: Phenviganingan a biegked ervativeliesppis ubst rat s, das eine Ver bi ndung der
Formel (1) X—Z Ar Y 10 worin Arg flr einen Argininrest steht; X fU ein
Wassers f'f" % %’e'M’Ten‘ng?HR'P#' 3Ring | asid psidua & i&raumspiduesat @hyeine, Y

ei ne far be'l‘ﬁ"\’/ﬁ Beny ﬂ’@eéfﬁB'B‘é‘edﬁeé'bﬂYRj@ﬂe‘ﬁn das C-terminale Ende von Arg ist;

d Z er rest aus Aml nosaur en oder
:Jﬂren g: 'gcﬁ&p ? I:nglla'\%g'f g'r'\ere'" I3 'ﬁ’s@ g?ﬁ?’mﬂ’%‘éﬁaﬁgﬂmﬁﬁ%as N-terninale
Ende vog, AsQ ag&bdﬁbqgaalfnslt whdréif the ?ﬁg{ateqig c%r%uound of ¥R 1Tl (2)]2 f at z)(m- 5 d-erPr gi- :e

woringPro flr einén Prolinrest s sser :

di-¢ Am gf UlﬁﬂétdcéU?du%Olo claim blvﬂﬁ}ﬁln%@glﬂﬁrag i RREmBihABA of c%mp&]ngseof]}%{h%%tui% (E1I§el nde
G uppe, gedwdpgen an das C-term nale Ends von Pro, ist; und ein

Am nosaure- oder ein Peptidrest aus 0 bis 4 Am nosauren odor ihren

geschat 8t e nisthod \iert @dpnosigr & Nprégnbstitaiihg) dbrlractibin 5 pRbreskosi ParibddhiEl Aisdas, WARR VOon
Pro gebund®mpiisss detérminingi airinopeptidasé-iie sheinatid g-ticty e & SFRRMA DY &Sing, 46 alLRgReSe
oder Pr ogriosthe ehepmd-nwengaendd do fatmsla:Ver | auf es 25 ~einer periodontalen

Er krankung durch Besti mmung der Am nopepti dase-artigen Enzymaktivitat in
ei ner Prodd. X-Z-Arg-Y

80 wherein Arg is arginine residue; X is hydrogen or an amino blocking group; Y is a color developing
group attached to the C-terminal of Arg; and Z is an amino acid or peptide residue composed of 1 to 4
amino acids or their blocked derivatives, the C-terminal of which is attached to the N-terminal of Arg; or
of the formula:

35 @ X-Z'-Pro-Y'

wherein Pro is prolme residue; X' is hydrogen or an amino blocking group; Y' is a color developing
group attached to the C-terminal of Pro; and Z' is an amino acid or peptide residue composed of 0 to 4
amino acids or their blocked derivatives, the C-terminal of which is attached to the N-terminal of Pro.
40
10. A method according to claim 9, wherein X or X' is selected from formyl, acetyl, succinyl, t-
butoxycarbonyl, benzoyl, carbobenzoxy and p-toluenesulfonyl.

11. A method according to claim 9, wherein Y of Y is a member derived from a compound selected from
45 B-naphthylamine, 4-methoxy-2-naphthylamine, p-nitroaniline, p-nitrophenol,  7-amino-4-methox-
ycoumarin, dimethyl-5-aminoisophthalate and 7-amino-4-trifluoromethylcoumarin.

12. A method according to claim 9, wherein the C-terminal amino acid residue in Z is a residue of glycine,
lysine, arginine, phenylalanine or a blocked derivative thereof.
50
13. A method according to claim 9, wherein the C-terminal amino acid residue in Z' is a residus of glycine,
lysine, phenylalanine or a blocked derivative thereof.

14. A method according to claim 9, wherein the sdbstrate is a compound of the formula (1).
85
15. A method according to claim 9, wherein the substrate is a compound of the formula ).

'16. A method according to claim 9, wherein the substrate is a combination of compounds of both formulae
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2. Verwendung nach Anspruch 1, dadurch gekennzel chnet, daB}---x\o_di_Kd\aus
Fornyl, Acetyl, Succinyl, t-Butoxycarbonyl, Benzoyl, Carbobenzoxy un TT——
0 565 41 B

p- Tol uol sul fonyl ausgewghft si P wendung nach Ansgm,u”m”"m B
gskennzel chnet, daB Y oder Y' eine Verbindung, abgeleitet vo m” ,I
Ver bi ndung, ,,gus59ew hit aus 8- Napht hyl ami n, 4-Met hoxy-2- napht hyl Gmhn, w s
p-Nitroanilin, "p- N trophenol, 7-Am no-4-nsthoxycumarin,: o

Di et hw.-ﬁmatnam::&a}g\slaﬁahafewwﬂcﬂvﬁﬁm%ﬂ- Ldnlel | UOr Bt hyl cu- marin ist. 35

4. Verwendung nach Anspruch 1, dadurch geiennzelchnet, daBi der C-termnale
ARi NOS patefampiiche Z ein A ycin-, Lysin-, Arginin-, Phenylal aninrest odor

ei i bl ocki ertes Derivat davon ist. 5. Ver wendung nach Anspruch 1, dadurch
gekennzel\wiweadung dinés Eleymdubstrats tasd SheVebmdingded Femest in Z° ' -'-~40  ein

G ycin-, Lysin-, Phenyl al ani nrest oder ein blockiertes Derivat davon i st.

6. Verwerungé-#ragty Anspruch 1, dadurch gekennzsl chnet, daB das Substrat

ei né@o Ver bi ndung der Fornel (1) ist. 45 7. Verwendung nach Anspruch 1,

dadur ch gekwerinz&m dfineinen frgiRinteats stehibX tfiiraein Vassersjeffalomnetion ginelalie Rminfupktiorf 2)

i st. & velagkerensdafringe [§tehih X sing darbeniwickelnrler Grippg cgebunder b HascG-tornujeaii Englg yon

Substrat A9 #6 YR #tAim Aminesiurgepder/ain Repligiastaus Thidls d dyminoefiuras) oder(ihipn Blaekdeften | st .

50 9. Verg:é{ n9eseNy Crigraipiess Endgrar das Nstgrainale Brde wop feg gebupdsaistgist odesrdepuf s

ei nét perPB¥nt al en Erkrankung, dadurch gekennzel chnet, daB man die

Ami nopeptédaggg,lt__g“i)_g,e Enzymektivitit einer Probe unter Ver- wendung einer

Ver bi nduﬁd dér “Formel 55 (1) X-Z-Arg-Y worin Arg flr einen

Argi ni nr eStwo?* elmx;fu?(ei]c\énr Pl%ii sy\ééﬁt? rf fJi Rlﬂg%egj%g%rﬁ Igéagr gi'ng |er}rrr}ifn#J n IE)I on
b_l 09&“ er §RPGersiq ipps St v ’e]%gq rﬂévgg% :Eﬁrgm&, bliten & YR G emd] GUEHZS vo%.n. das
Cster m nahd iENAE zVdii AmiftosBure-Sodoei ; % 0 bis 4 Aminos3uren oder ihren gesch d11 M
111 Arg icRkivateHHéref Cotbrthinaidd BRI 2H ss N-RitRhalEdde Wi Prb Jottanden RS, L D1'S
Am nosl uren oder ihren blockierten Derivaten, deren C-term nal es Ende an
das N-ter m ke HesBRnY GRes RedgdiRdd HIEIBBgnosd oder FrbgnosdtRE EFVBFLs 688rd8Y Verfaufes (2)
X' - 2 - Pr @indf pevicdohtaled’Efkrahitihg GureteBesttlingdol AtinSgepitiase-altiged WhzymbKvitat in einer
Wasser st #¥dbat om oder eine di e Am nfunktion bl ocki erende G uppe steht; Y
ei ne farbentw ckel nde G uppe, gebunden an das C-term nal e Ende von Pro,
i st; ufad Verwendung\ndch dsspruck 1, daderch grkanri2elobnet,rdas X odlersC @usoifaamyl, Abeiyl) Secginylen oder
i hren bl &Bitpxyearkanyl, Benzoyl, Carbobenzoxy und p-Toluolsulfonyl ausgewihit sind.
s0
3. Verwendung nach Anspruch 1, dadurch gekennzeichnet, daB8 Y oder Y' eine Verbindung, abgeleitet
von einer Verbindung, ausgewdhit aus g-Naphthylamin, 4-Methoxy-2-naphthylamin, p-Nitroanilin, p-
Nitrophenol, 7-Amino-4-methoxycumarin, Dimethyl-5-aminoisophthalat und 7-Amino-4-trifluormethylcu-
marin ist. :
35
4. Verwendung nach Anspruch 1, dadurch gekennzelchnet, daB der C-terminale Aminosiurerest in Z ein
Glycin-, Lysin-, Arginin-, Phenylalaninrest oder ein blockiertes Derivat davon ist.

: 5. Verwendung nach Anspruch 1, dadurch gekennzelchnet, daB der C-terminale Aminosiurerest in Z'
~ 40 ein Glycin-, Lysin-, Phenylalaninrest oder sin blockiertes Derivat davon ist.

6. Verwendung nach Anspruch 1, dadurch gekennzeichnet, daB8 das Subsirat eine Verbindung der
Formel (1) ist.

45 7. Verwendung nach Anspruch 1, dadurch gekennzelchnet, daB das Substrat eine Verbindung der
Formel (2) ist.

8. Verwendung nach Anspruch 1, dadurch gekennzeichnet, daf das Substrat eine Kombination der
Verbindungen beider Formeln (1) und (2) ist.
50
9. Verfahren zur Diagnose oder Prognose des Erwerbs oder des Verlaufs einer periodontalen Erkrankung,
dadurch gekennzelchnet, da8 man dis Aminopeptidaseartige Enzymaktivitiit einer Probe unter Ver-
wendung einer Verbindung der Formel

85 (1)  X-Z-Arg-Y

worin Arg flir einen Argininrest steht; X flir ein Wasserstoffatom oder eine die Aminfunktion
blockierende Gruppe steht; Y eine farbentwickelnde Gruppe, gebunden an das C-terminale Ende von
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10 + Derivaten, deren C-term nal es Ende an das N-term na von Pro
gebunden ist, ist, als Enzynsubstrat bestimmt. 10. Verfahr EE@ Hmﬂﬁ
9, dadurch gekennzel chnet, daB XEBQ&S5R41 Bls Fornyl, Acetylsy "l
15 But oxycar bonyl Benzoyl Car bobenzoxy und p- Tol uol sul fonyl
ausge“hh.'t AR B und'2 rein'/ .LO%EU SR UEL 1 Bis {Jf,@lgss% 98&?%&%%@% daB
Y oder Y &gtes/] e&’ Nt& mgl *g E}glen aSgenenlyy aus
p- Napht hyI nap Nltroanl ih, p-Nitro- phenol,

7- Am no- 4- rret hoxycurrarl n D| met hyI 5 am n0| sopht hal at und

7-:Am go- 4- @1 f kupippephyl cumarin, 20 I'st. 12. Verfahren nach Anspruch 9,
~ dattur ch gekennzel chnet, .daB der C-term nale Am nosdurerest in Z ein

d ycin-, LySiwrin P mrmmn,Prahfaewkta{t;an-i fiF @t Washerstoftdtdin RHerCéinec tib enitdarktionat
davon i st. bidkierchde GMPpd SbhtoN ein edibeAtvitReinge [Grahpe, cablunterhangdzls ©avmirlaleHndéd yondaB
der G ternPralse uAdr res Anminasti@e-t odemeia Pepidnest@uy Oibis-4 Amipgsénren odiindhmen lblockinitenr est
oder @i n bDedvisies dbres Clamineles Erdea amdas| Nstermirtaib, Entjaeyoh £ gehundamist, Bhspruch 9,
dadurch gekennzel chnet, daBi das Substrat eine Verbindung der Fornel (1)
ist. 30 15. \AsEnzymsubstrathebiimmspr uch 9, dadurch gekennzel chnet, daB das
Substrat eine Verbindung der Fornel (2) ist. 16. Verfahren nach Anspruch 9,

dadur ch YeNefrea naqhrfinepruch Hpdadych gaken nek dad Ycorden Xrave iF oFY} Afetybuccinyl,
Ver bi HdungSHORENbRaY! Bepzovh Pﬁ’bﬁ’%‘z%E{‘d(pz'5°'“P'§'{"°“yi?“sga\‘f@P'f st en nach Ans p r u c h

16, dadur.ch kennzel ch daB dl c t o
UtilisatiloN® 7h J&B%t %B %é’ g °3 '_ §ur
s e DR L ?5} i aatr@z %‘?n&%%& i

deter nat r'1'°'d ue an
| *am nopep |dase dans un 6chant| I I on d' un substrat enzymati que qui est un

conpos4 {3e VQ&EQH Ingich Ahspruch 9, Gadurch &k&nﬁl&n&%@f‘ﬁerl GRHAINCANNGEGSbst U ZTefRST dU
d" ar gi ni ne giycig., Byzin- IArd.mdr#naeyraﬁnmstuaergrn%wﬂedaégawaraavdn%tgroupe ami no; Y est
un groupe ddvel oppa | a coul eur attachd & |'extrémtd -C de Arg ; et Z est
un anksNORAC VekahRH nbbh AnBisriciLY, &daich @bkamzaampoa@ 62 Clienindlo Miindesedrébe m Dinl eur s
ddri ves bl Gguins LysilQPhenlyla@aiirést bder 6in blockesibs Bddivat davoaist. achee a | "extrdmit6 - N
de Arg; ou de fornule: (2) X -Z -Pro-Y dans laquelle Pro est un rdsidu
de pr ol i ve Verfaltten @adh Anspryatir désloeh gakennzeighoetp dasidas Guizsivét dine \groindyrg denformel 55
Y' est un (Wsupe d6vel oppant |a coul eur attach6 & |'extrdnmt4 -C de Pro ;
et Z' sest un am noaci de ou un rdsidu peptidi que conpos4 de 0 a 4

am noaci§e Yershren aaghAngpivgh\ 8 dadyich gekannzeichpel da dag Spbsiratieine Merbindvng:der Eemele &
1' extrémt #)isN de Pro. 25

16. Verfahren nach Anspruch 9, dadurch gekennzeichnet, daB das Subsirat eine Kombination der
35 Verbindungen beider Formeln (1) und (2) ist.

17. Verfahren nach Anspruch 16, dadurch gekennzeichnet, daB Y und Y' glsich sind.

Revendications
e 40
1. Utilisation, dans la préparation d'un réactif pour diagnostiquer ou pour pronostiquer la contraction ou le
progrés de la maladie parodontale par détermination de I'activité enzymatique analogue 2 celle de
I'aminopeptidase dans un échantillon, d'un substrat enzymatique qui est un composé de formule :

45 (1) X-Z-Arg-Y

dans laquelle Arg est un résidu d"arginine ; X est I'hydrogé&ne ou un groupe bloquant le groupe amino ;

Y est un groupe développant la couleur attaché & I'extrémité -C de Arg ; et Z est un aminoacide ou un

résidu peptidique composé de 1 & 4 aminoacides ou leurs dérivés bloqués, dont 'extrémité -C est
s0 attachée 2 I'extrémité -N de Arg; ou de formule :

2 X-2'-Pro-Y'
dans laquelle Pro est un résidu de proline ; X' est I'nydrogéne ou un groupe bloquant le groupe amino ;
55 Y' est un groupe développant la couleur attaché & I'extrémité -C de Pro ; et Z' est un aminoacide ou un

résidu peptidique composé de 0 3 4 aminoacides ou leurs dérivés protégés, dont I'extrémité -C est
attachée & I'extrémité -N de Pro.
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EP O 255 341 Bi 11111 11 I il . Utilisation
solon la revendication 1, selon |aquelle X ou X est choi s uﬂ M"LIHH""”“", :
suivants: fornyle, acetyle, sud® ®g#&341Bhut oxycarbonyl e,

car bobenzoxy et p-tolubnesulfonyle. 3. Uilisation selon la revendi cati‘on

1, sol N lﬁ&”&' Le(?on la 0%t1 l§Qlorg5 |I 6{('| ok c s'lJ i @%ﬁlvan?shok%yl xas
Ly

é{le%l a
BaFllnl roaflal ] I’]esg&:‘i II'el‘l %I’ OQ}%nor{yérB? &#19 {6? ma%lﬂ Xy-couma I ne

5- ami ngi seidlicH ok naﬂr%vé#.u.ezt.wylseuoﬁiane1@monQr 85t luh llsinbiR BVE K lcompUdB BRSNS 4
Ut,i Ld sat i gakni 56savantsa sr@ptakeHinecd-m@Roxd-2-nasHtyRimide2SHiBbanfing, B-nfirblhiskbll 7tmmglanoaci de

de™1' ext rféiokPBcoufnarihe Sandindisdphtaldie deldiméthyigiat 7GmineiaMucrBRéthyi-Sduitsined’ ar gi ni ne,
de ph~nyl al ani ne ou un d~riv6é bl ogqu6 de cotte demi bre. 10 5. Uilisation

sol on Mk.a utitsatonddebatid evendicatisrol,eloh moueté leaédidy d'adtinodeideddetiititréame FCldand € est

| ' ext r dmiun@ésidg del glyeine/ de lysibe, darginide,i del phéhglalghinecdurve dértvé blogussi deeettekivrmidre.

phi ngl al ani ne ou un deriv6 bloqu6é de cotte dembre. 6. Utilisation solon |a
r evendp-c dtilisgtioniselon ¢ revendlicatiorc1.|selon laqusikbletrésidu diasinogpidecdoripddmitdi<c dans Bidsb (1) .

16 7. Ut iunirésisuide glyees, delysing, dephényalanian iown dérivésioayé de eaftadprhidre] ¢ substrat est
un conpos4 de fornmulo(2). a Wilisation solon |a revendication 1, solon

I aquel e Ytilisatigniselon larevandicatign . selaniaauellp lasbsirakestusyAomaess dademylk f or mul os (1)

uer our ér onost i quer | a

h d
et {2y, sy spen Bf%va?%cgﬂf’até o ﬂfﬁreirafees'uﬁsinos“ wgosgaa oniplhstoa
d %
o gi%ﬂﬁff“ a*'°%cst°‘§x ;,1 ﬁ‘r"@"f’" T a8 BHiSB SPine o paing oo GRoRSS ﬁ%@ii da

forgy )X-Z Arg Y dans Iaquelle Arg est un r~sidu d'arginine

X esy, Iu B 8D Péur UshghRtiglb O HP Bou? | rRALER & i @1 BBgras e?ﬁat HEHuQrO“pe
ddvel opp ; ddnﬁleCQE é%&gttg@ﬁgﬁhﬁneg%hcup% ngfr'h' y Qﬂ& 7 |E v P

am Noaci GfansQUA Rbnfile® brilitilisARD EdnieLinRulsRERRG Pehz(tRe, in Eorfp oédTaeﬁa%le eS Ou eurs
ddrivds bl oguds, dont |'extrémt6 -C est 30 attachoe a | 'extrémt6 -N

de &g ; (Qu ckez-Agiynul o: (2) . X -Z' -Pro-Y' dans laquelle Pro est un residu
de proline ; X est |'hydrogbne ou un groupe bloquant |e groupe am no; 35
Y' est unagriauple Alg-estloggidind'argiaing OX) bet Uhydevgbriac Gin grobipechidquéttist groupéartiito Pr O;

Z' est urY estinmgreupe dévelvppantia ceitsiudattaghé bt llextiéoité -G dafyg s dt Ziest Gn amiroaeitd moaci des
ou | eur s résigiuipeplisiabe ceroresé deldri 4 lamingacidgsron tburs @édds bintiuéa.cdoptl'ontrémig xCredtri t 4 - N
de Pro. Biechéadlerémitd hedestynopu deformeleendi cation 9, solon laquelle X ou X

est choisi parm les suivants: fornyle, -40 ac~tyl e, succinyle,

t - but oxy&r b&n§tPe-Y'benzoyl e, car bobenzoxy et p t ol ubnesul fonyl e. 11. Une
m~t hode sol qn | a revendl c t o | e Y ou Y est un menbre
d~rivé dd d 8 ggméﬂélwétré §UU 9 st up?1 amino ;

4 n.&ﬁ hOX OH%an 1:1': I r? Un73'mlnoaC| © Ou un

ami no- 4- gé? %?' oo Euée Ieﬁg?ﬂ aﬂ@??&%?%' éfa’é Fh‘{Pf“e' oxiyémité -C st
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0 10. Une méthode selon la revendication 9, selon laquelle X ou X' est choisi parmi les suivants : formyle,
— 40 acétyle, succinyle, t-butoxycarbonyle, benzoyle, carbobenzoxy et p-toludnesulfonyle.

11. Une méthode selon la revendication 9, selon laquelle Y ou Y est un membre dérivé d'un composé
choisi parmi les suivants : g-naphtylamine, 4-méthoxy-2-naphtylamine, p-nitroaniline, p-nitrophénol, 7-
amino-4-méthoxy-coumarine, 5-aminoisophtalate de diméthyle et 7-amino-4-trifluorométhyl-coumarine.
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12. Une méthode selon la revendication 9, selon laquelle le résidu d'aminoacide de I'extrémité -C dans Z

est un résidu de glycine, de lysine, d'arginine, de phénylalanine ou un dérivé bloqué de celle-ci.

13. Une méthods selon la revendication 9, selon laquelle le résidu d'aminoacide de I'extrémité -C dans Z'
50 est un résidu de glycine, de lysine, de phénylalanine ou un dérivé bloqué de celle-ci.

14. Une méthode selon la revendication 9, selon laquelle le substrat est un composé de formule (1).
15. Une méthode selon la revendication 9, selon laquelle le substrat est un composé de formule (2).
56

16. Une méthode selon la revendication 9, selon laquelle le substrat est une combinaison des composés
des deux formules (1) et (2).
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45 12. Une nbthode solon |a revendication 9, solon |aquellete—

d
d'ami noacide de |'extremt6 -C dans Z est un r6sidu de glycine _de |ysine,
d' argi nine, de ph~nyl al ani ne ou BROFEPB4EBA| oque de cel | e-ci ﬂm u,l J“"l
m~t hode solon la revendication 9, solon laquelle le rdsidu d b
| " extrdngt . ' - i l.vcln de lysine, de
phdnyl aqughigﬂ%gé()tﬂ&gﬁe@dlﬁ ?"3%""5’?*5’53% dg% Ié:qg%“ag}-'leé?‘.aso%ﬁe%hﬁ’gs'rrﬁt hode solon | a
revendi cation 9, solon laquelle |l e substrat est un conposd de fornmulo (1).
15. Une nbBt hode solon | a revendication 9, solon |laquelle |l e substrat est un
conposd de formulo (2). 55 16. Une m-thode solon | a revendication 9, solon
| aquol I e | e substrat est une conbi nai son des conpos~s des deux formulos (1)
et (2). 26 EP 0 255 341 B1 L1 [ |
|] ||| 17. Une n6thode selon |a revendication 16, dans laquelle Y et Y
sont identiques. ',_sli 5 10 15 20 25 30 35 40 45 50 55 27
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