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Role of the leukocytes in periodontal health and disease.

Yuichi Izumi

Department of Periodontology, Kagoshima University Dental School,
8-35-1 Sakuragaoka, Kagoshima 890, Japan

Abstract :

Leukocytes are involved in the cellular and htimoral defense of the organism against foreign
material. The protective function of the leukocytes is demonstrated by the fact that the pa-
tients with leukocyte disorders present unusually rapid and severe periodontal disease. In
addition, the patients with early onset or rapidly progressing forms of periodontal disease
often exhibit relatively subtle leukocyte defects.

Granulocytes, comprised in the leukocytes, have two distinct cytoplasmic lysosomal granules
that contain specific enzyme activities capable of degrading bacterial cell walls as well as host
tissues. A variety of proteases released from granulocytes may play a destructive role in
periodontal tissue components. Much has examined the potential of measuring levels of various
substances found in gingival crevicular fluid (GCF) as indicators of periodontal disease prog-
ression. The levels of elastase and cathepsin G discharged from lysosome of granulocyte are
elevated in the GCF of the patients with gingivitis and periodontitis. The activity of these en-
zymes is modulated by specific inhibitors either locally or circulating in plasma. Our investiga-
tion that examined the possible relationship between periodontal clinical parameters and GCF
elastase, cathepsin G and their inhibitor complex levels may be developed to clarify the
periodontal disease activity.

HLA system, regulating the immune response, have been found to be associated with various
diseases, especially autoimmune diseases. Several studies have demonstrated the linkage be-
tween HLA system and early onset and rapidly progressing forms of periodontal disease. HLA
system may be associated with low or non-responsiveness to plaque bacterial antigens which

could result in disease progression.



20 ZI-Y

Key words

Zl'ﬁ_.

Periodontal disease; Leukocytes; Chemotaxis; Lysosomal enzymes; Human Leukocyte Antigen.

I. ELoic
HIE, EEEEBEO KM, HilICNETS 7S5 —
JHIZEEFNLIME OB L FIHT 5 EKEOR
Bk o T, BEL, #7TT2LEZLNTWV S,
WREIZT 7 — 7 RS 5 & 2 ~ 4 HUNICES
FERE T ORI EEOBEE AN ALNS LD
AV, FRUSHEG, AL LT A BImER
O 52, EEZHEMESIC B TH, B
ENOBHMEROBEH XA SN B, A KIED R
ko T, FOBUEAIBICHEINT 2%, HAE I
HLTL AHMEROHERIZ. 95— 9 7 %»%IEA
MIRTHYD, 2— 3 %HVHIER, 1—2 %5 »/3EkE
W EIETHBY,

. ENEFOBMmER

B 2 LT & 2 SBAMERIE 77 — 7
HWEEET DI LICL o T, R OREIHRCIERS
e TW Y, Tabh . HImEKIGEE IS E L
T LWRE LRSS IEIEERY v P EERED
M2 Leukocyte wall EUFIENEEBEEZ DL, S 5|2,
LA Tid Antibody-Complement-Neutrophil Axis &
IHE N 2 KRG TER L, 77— 2O KA
ANDRALZVT WS, 0 Axis %228 L 72 H
(345 A Y T Monocyte-Cytokine-Lymphocyte Axis
IRy TERERFANOBRAZYITFSRATNEY,
LA L. — TR EMA%E mERI AN O Bk iz
TA VY- LABEELFL, WABSLEERT v RO
77— 7 MEII L CREH 2R TR R &L

7l Lz, BRI O S 4 U — ABEE 2 RSB
Wz b BEISATHETY, 54— LR
DOHIIIEATHBEEFEINTE ), a2 E
FAOR MM IEEL L EEZ 5N TWS,

F/o. HMERIEEEBEZEETLZ LICE > T
RYEA 2445, R, REMGICEELZ 52 256
bH 5,

ZO XD AT O LB IS AR & Rk
EWVWIHORTAZEME - TB Y, HREBRDRIE
EHEITICBITARENIODVWTIEHEHE N TV S,

M. @ mEkksE

FUMER I ST M ER & BBk, ) > SERIZS T &
LA HMERIE B IO ER, GFERER. WHEEEKIC O
ShaW, ZohmTRIEDSVIFHRIKIZIEET 2
. FOBRRILGERS EABICET A b DICKBIESN S,
AE L L CidfdARE. EILEE, BERELR EBITL R,
BEL LTI - IBERE, B - & 3o BAGH,
ERG R, EHEBEEL L EPBITONRE, WTTh
b AR O BT & 1 FARN 2 B TH D,

V. $FhIREEEE & i fE &R
SHHBMIKO - THBIFPEOFOS T EE 4
e kb0, WA T 5 L, HEMEE~OME D
RAZFTI LI, BELEEEBICERT S
EAEHRE STV B2

£35S I EMMET P ERRAED BB OWEGERE R
BRL7:, 1 1K CTH o285, T TIHHEETOWR

Fig. 1 . Clinical status and dental radiographs at the period of a fall in the number of circulating neutrophil
leukocytes. ( 11-year-old male patient with cyclic neutropenia )
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Fig. 3 ! Clinical status and dental radiographs of a 16-year-old male patient with Down's syndrome and periodon-

titis.
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Fig. 4 I Neutrophil chemotaxis of Down’s syndrome patients and healthy subjects by the agarose plate method and
the Boyden chamber method. Solid and dotted lines indicate the mean and SD respectively. Down’s syn-
drome patients showed significantly lower chemotaxis than healthy subjects.

( Mann- Whitney test, P<0.01 ) ( Quoted from Izumi, Y. et al?" )

C.lI. Cells
2'07 ® Agarose plate 70, ® Boyden chamber
e method method
° 60 ] o
[ ]
[ ]
. 3.
[ ] [ ]
40 - .
[ ]
1.5 — o
° 30
L ]
- ——— -
[ ]
® . 20 . .
-2-
10 -==
L J
1.0 . . 0 r "
0%-40% 60%-100% 0%-40% 60%-100%
(N=9) (N=5) (N=5) (N=5)
Prevalence of bone loss Prevalence of bone loss

Fig. 5 I Relation between prevalence of bone loss and neutrophil chemotaxis in Down’s syndrome patients. Signifi-
cantly depressed chemotaxis was found in the severe bone loss group of DS patients by both methods.
( Mann- Whitney test, P<0.01 )
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Fig. 6 ! Histological features of the human gingival sections incubated with either the granule extract from PMNs
(left) or a saline solution (right) for 3 hours. It was showed that the granule extract destroyed the

epithelial structure and degenerated the connective tissues of the gingiva. (Quoted from Izumi, Y.39)

Fig. 7 . Histological features of the periodontal tissues in Wistar rats injected either the granule extract from

PMNs (left) or a saline solution (right) for 5 days once a day.

The experimental areas in rats showed

the destruction of epithelial structure, the fibrinoid-like degeneration and the inflammatory cells infiltra-

tion. ( Quoted from Izumi, Y.Sg))
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Tabie 1 : HLA frequencies in periodontai diseases. (Quoted from Izumi, Y. et ai.

5O —

2 90) N

)

Authors Diagnosis

JP/Periodontitis
JP/Periodontitis

Terasaki et al. (1975)
Kaslick et al. (1975)

Reinholdt et al. (1977) JP

Kaslick et al. (1980) JP/Periodontitis
Cullinan et al. (1980) JP

Saxén el al. (1984) JP

Goteiner et al. (1984) Periodontitis
Cogen et al. (1986) JP

Klouda et al. (1986) RPP

Katz et al. (1987) RPP

Amer et al. (1988) RPP

Age HLA

13-30 A2 decreased

13-30 A2 decreased

11-29 A9, A28, Bw15 increased
13-30 A2, decreased

<25 No statistical difference
<20 No linkage with HLA
29-68 A28, B5 decreased
13-22 A33, DR2 increased
23-39 A9 increased

21-35 DR4 increased

25-40 A9 increased, A10 decreased
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P. gingivalis
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Fig. 10 : Clinical status and dental radiographs prior to periodontal therapy of a 20-year-old female patient with

juvenile periodontitis.

15

13
12
11 °
10

Titer (2")

(SRR N e

[SSRENIURENN SO
| -
1

Pg Pi Bi Ca Aa Ec n

Fig. 11 I ELISA for IgG antibody to ultrasonicated periodontal pathogens in a 20-year-old-female patient with

juvenile periodontitis.
Solid lines indicate the mean * 2 S.D. determined from healthy subjects.
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Table 2 . Leukocyte function analysis in a 20-year-old female patient with juvenile periodontitis.

JP patient Healthy subjects
Chemotaxis
Agarose plate method(C.1I.)
PMN 1.50 1.94+ 0. 21
MN - 1.75+ 0.55
Boyden method(cells/field)
PMN 75.4 104.0+ 13.0
MN 35.8 40.5+ 11.8
Bactericidal activity(¥ survival)
PMN 9.51 7.85+ 3.16
15-1lipoxygenase activity
(15-HETE ng/mg protein)
PMN 0.174 0.410+0.138

Table 3 . HLA phenotypic observations in a 20-year-old female patient with juvenile periodontitis and
her parents.

HLA phenotype

age diag.
A B C DR DQ
Patient 20 JP 2 - w7 2 wl
9(w24) 5(wb2) wl 4 w3
Father 54 AP 9(w24) 5(wb2) wl 4 w3
- - - 9 wl
Mother 43 AP 2 - w7 2 wl

9(w24) 40 (w60) w3 9 -
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Fig. 12 : Clinical status 12 months and dental radiographs 6 months after treatment of the same patient as Fig. 10.
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