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Association between blood cytokine levels and periodontal clinical parameter
In patients with severe periodontitis

TAKAFUMI HOTTA, KEIICHI KANAYAMA, HIROKO TAKEUCHI, HIROTSUGU MORINAGA
KEISUKE MUKAIL YOUKO KIMURA, TORU HASEGAWA, MITSUNOBU KITAGO, SHUHEI OTARI,
TAKUMI SATO, YUTA SHIMIZU, HIROTAKA IKAMI, TOSHIAKI SHIBUTANI

<A 7u7 AT, H0» 51008 MA YA b h A ¥ % [FECHEREMICHEST 5 2 EAREIC R -
7z, ZZTHN, HRFEMBRIEIC L) SH I RIITRETRETT 2 LT, EEHRELEE ORI
CAfF A N A L DR R PR

BIH KRBk AR 2 L, WEOME 28 L7129 2 CREFICERIBFANZTVWES LA 7+ —
ARavEy NO/RL NI BEERBRE L L RIS H KSR SR B S O KRR Y 2 T b (K
BFEF20064). WEEEIEB L6, HI0%. OBENZEY 2208, 10BET 2 v XBEHE, kW
H#AAr (Probing Pocket Depth, Bleeding on probing, HODEEEE) %#1T7-72. BEOER, HEEOEM
B D D \IZIR B JE 95 & B S 721844, Perio 7 Vv — 7 CEI94ERGSS 5 BI04, 8 4) &
T E 70 i SRR & S5 S 172 8 44, Healthy 70V — 7 CEIAEM205m B4k 6 %4, T 24) 027 V—7
W25 72, A M # A ~iZ Human Inflammation Antibody Array -Membrane % s CHeH L 72.

¢35 PPD (mm) & AHBIRR Z 720 72D 1d MIP-18, ICAM-1, IL-6sR, TIMP-2.

PPD7 mm PLEEOEE (%) &A% % 80 72013 TIMP-2, IL-6sR, MIP-18, ICAM-1. BOP(%)
E MR Z RO 7-DIE MIP-18THh o 7= .

A, MBABRE RO LT A A A Y 3WEROEIEZH O —Bh & & A ReEATRIB S Nz BT
MIP-141%¥# PPD, PPD7mm PLEEN.OEE, BOP & %4 { O EMAE & ORIZHE % 38072, MIP-1
BIIWE S DEIEEZ R~ — I — & LTSNS,

JEl AR A fi

%

¥ — N A N A v, EEEEL

Microarrays now enable the simultaneous, exhaustive measurement of the levels of several dozens to
over 100 different blood cytokines. We investigated the association between clinical indicators and blood
cytokine levels in patients with severe periodontitis .

The subjects were patients examined in the Periodontics Clinic of Asahi University Hospital who pro-
vided written informed consent to participate in the study. This study was approved by the Ethics Commit-
tee of Asahi University (approval number 20064). The subjects comprised 16 men and 10 women. After an
oral examination, dental radiography (10 images) and periodontal examination [probing pocket depth (PPD),
bleeding on probing (BOP), and tooth mobility] were performed. On the basis of these test results, the sub-
Jects were divided into two groups: the Perio group comprising 18 subjects with severe chronic periodontitis

G RS 0 TP S e 8 0 2 6 o 9 4 sciences, Asahi University School of Dentistry
T501-0296 M B VR E Al v A AE 1851 1851 Hozumi, Mizuho-City, Gifu 501-0296, Japan

Department of Periodontology, Division of Oral Infections and Health (P304 8 H17H 2#)
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or aggressive periodontitis (10 men and 8 women,; mean age 38.5 years) and the Healthy group comprising

8 subjects with healthy periodontal tissue (6 men and 2 women; mean age 29.5 vears). Cytokines were

detected using the Human Inflammation Antibody Array — Membrane.

Macrophage inflammatory protein-15 (MIP-1[), intercellular adhesion molecule-1 (ICAM-1), inter-
leukin—6 soluble receptor (IL-6sR), and tissue inhibitor of metalloproteinase-2 (TIMP-2) were correlated
with mean PPD (mm). TIMP-2, IL-6sR, MIP-1f, and ICAM-1 were also correlated with the percentage
of sites with PPD >7 mm. MIP-1J was correlated with BOP (%).

Our results suggested that the cytokines found to be correlated with the periodontal examination score

may contribute to the determination of periodontitis severity. In particular, MIP-1[ was correlated with
several test values for periodontitis: mean PPD, the percentage of sites with PPD >7 mm, and BOP. MIP-1
B may thus be a potential marker for periodontitis severity.

Key words : blood cytokine, severe periodontitis, periodontal examination score
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EERRIET LHESHINLTBY, 2o R
WKCIhE->TWwWh, WEREEFO/HE-R)F KUy
VAT 4 A& L CER S N WE B F L E R 52 2
SOIEH S, MR, GLERY, BmERERY,
%Y, BE) v~ T, BT e o4& g oR Bk
T HWERORENT 5% ORI IEHDS, Ei
FRERIZEL TN D,

WEROSIE~Y— 7 — & LColb¥ 4 b4~
ik, EHEREBLOEDY) THREEIND Z L%,
B IRAELAE~ D B G- 25y S AT B JE BRI E K T
(TNF), 41 % —ua4 %> (IL-1, IL-6)" &5 7z
FIEVET A M A A B EREROMBIC L VBT 52
EATRIEEINT WD, Tz, WEGEHIC L - TERRE
RUEINDLEV) VATYT A v 7 LE 22— DR
b EhTwaY .

o JE R o i R HE & L C, Probing Pocket Depth
(PPD), 7 % v 5 # ¥ b 1 X, Bleeding on probing
(BOP) % &EDH L. HEHREBAIEERZES &6 2,
NRYF R NVAT A A B E D 5720121
PERDEEIRIFIZIIN 2, I JIE % IEFE ISR 81 F
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BRE SR e RIE~ — 1 — TlE VDS, EI&
J¥ CRP (3 HEZ A R EE THBEMARIS, EIET
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FIAE R LB A2 NI A~ —h— L LT, 5%
J& CRP LIAHZ b WL OO0 At 4V BERICS
o TN

WO~ A 707 L AT, 1025 5100555 o i
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A N A R RERCHEREICIE T S 2 & AT RE

27 o7z, 2 2CHE, AR L) 512Kk
ETSRE AT AL LT, HEEHEKEZ O

IRFEER L A M A > L OB EZ R
kB L Ok

1. Mg

HIH KF bk R 2 2 L, WiZEoE % HF
L7299 Z CHEFICERBINEZITWESRA V7 4 —
LARavEy FOBEONBEERWRE L L. W
HOMERLMEL 1) BELEGRETH LAV &,
2) ARWFFERALETT 3 o A LIPICPURISEAR A & s R ik
TV anwZ e, 3) HIRPThRWwWZ & LT
B, KFFRIIHHKFRETMEER S REFS
20064) OAKBEGTITbNT:.

2. BRI
TRTOWERE I LT, T omEREREICS
WO RHERILA IS & WM& T o7z, 1) PPD 1§y
25g DIETT7 =7 %A LT 1 mm HALTHIZEL
7. 2) BOP: 7u—vEr7zL ) Bissa sz
A e SRR TE - 7 A RE R (%) TR
L7z, 3) BjfREE - Miller OHIEIRLMEL BEIZ, HO
BizEx 02D 3ED 4 B TllE L7,
PPD-BOP 1 1 ¥k 6 & 51l L 72, SR KDL,
PPD 287 mm VL &, SIS iR E 0 1/20 |,
MR IR ZE DS 2 JE DL B AL 2S 1 AL DL BB &
ToWBRE A LR LB L. &AL PPD 28
3mm BT, A E I 2 AR & O /33 im O B b
wlEEHE LB

3. MEY A1 b A oillE
IR T OPERE 2> O KM FFRARME 2 BRI L, =05



BELZ I 2R3 L7z, A0 MiE 1 b A >~
% ab134003-Human Inflammation Antibody Array -
Membrane (abcam, Cambridge, UK) % v CH i
L7z Mo x>y 7L i3 A F v+ — (GT-X970,
LTV v, E¥) ICTCHEGRE LCRY AKL, WG
v 7+ =7 (Image J, National Institutes of Health,
MD, USA) #HWTAEy FMOEERHELZ. &
array MONA 7)) A4 ¥ =2 3 VRIROEZMIET
% 728, positive control & £ & L T normalization
%47o72. Array ICI3EHA PAA L 2ODR
Ry FPHEINRTWEZD, A M4 U2
DDARY FNOFEEE L7z

4. FRETLHL:
2HM O EAMAEROLBIZI tREZMHL

HEWESBE OMA A b A 2 LR EEEEE & ORR

72, %A A A O & s EBAE OB OV T
1% Pearson OB * W THE L72. wdnd,
fEfRE 5 % A (p<0.05) ZHEEDHN & L7,

f R

1. WelE OB

WebRE26% D 9 b, HEIEEHE 7213184 (Perio ),
#1384 (Healthy #) TdH o7z, FHEOHERH
OV - T - BAFREE R 1IRT .

2. PR R

EREO R RAAE R A2 K 21283, PPD - BOP -
B E O % FI9ME X, Healthy # & [T Perio #12
BOWTHEICEWEZED7- (p<0.05).

£ KEEOWSRE OFH, MR, HE

Parameters

Healthy group

Perio group

Age ( years; average ) 29.5 + 3.04 38.5 = 12.38*
Sex ( number ) 6 10
Male
Female 2 8
Number of teeth present ( mean+SD ) 27.78 + 2.44 26.44 + 4.46

* 1 significantly different between the groups (P<<0.05)

K2 BEEOWEE OWRIRATS R

Parameters Healthy group (n=8) Perio group n=18)
PPD (mm ) 2.44+0.56 4.24+1.06*
BOP (% ) 9.06+1.05 74.86+£23.05%
Tooth mobility 0.28 + 0.24 0.85+0.48*

* 1 significantly different between the groups (P<<0.05)

3. MEROETFA M4~

Healthy HEOIMIEHFIZBIT A8 A N H A > O
DFHfE+2SD FTRIEFHIHE AL, Tzl
2 AME%EfE L L7z, Human Inflammation Antibody

125

Array-Membrane Tl %E T & 240fEHDO Y 1 b 71 A
YoFE, Perio HEO—PHREOX Y TL Y EATIC
ZNE I
BLEHOMEEEIITIRT .

Perio B CHI &N A4 M A v —



Pos Pos Neg Neg |EOTAXIN|eotaxmn-z| GCSF | GM-GSF( ICAM-1 | IFN-y 1-309 IL-ta
Pos Pos | Neg | Neg |EOTAXIN GCSF | GM-GSF| ICAM-1 [ IFN4y | 1808 | IL-la
IL1b |2 I3 IL-4 L6 | IL-BsR | LT -8 IL10 | 111 | 1L12pd0 | IL12p70
-1 |2 I3 IL-4 L6 | IL6sR | 17 L8 IL-10 | L1 | IL42p40 | L1270
13 | 15 | L6 | 17 | IP-10 | MCP-1 [ MCP-2 | M-CSF | MIG | MIP-tec | MIP-iB [ MIP-13
IL-13 IL-15 IL-16 IL-17 IP-10 MCP-1 | MCP-2 | M-CSF MIG MIP-1a | MIP-1B | MIP-18
RANTES | TNF-p1 | TNF-a | TNF | STNFRI | sTNF RII| PDGF-BE| TIMP-2 | BLANK | BLANK Neg Pos
RANTES| TNF-B1 | TNF-w | TNF-B | STNFRI | STNF RIl| poGF-88 | TIMP-2 [ BLANK | BLANK | Neg | Pos
1

Antibody array o> A v b5

Pos: positive control, Neg: negative control

#3 Perio#tECEMETH72H A bH A~

Parameters Healthy group m=8) Perio group m-=18)
RANTES (RDM) 37.06+55.4 143.04+35.8*
PDGF-BB (RDM) 25.76+18.3 83.40+12.6*
TIMP-2 (RDM) 31.69+21.8 68.90+14.2%
MIP-18 (RDM) 27.89+19.5 75.67+14.3*%
MIP-10 (RDM) 0 39.38+21.3
IL-6sR (RDM) 46.72+8.2 75.97+16.4
ICAM-1 (RDM) 73.25+19.7 115.29+16.0%
MCP-2 (RDM) 0 59.97+5.16

RDM : relative densitometric measurement. Values represent the mean=SD.

* ¢ significantly different between the groups (P<0.05)

4. BYA DA A 2O & ERAE & DR
Perio BEDHERE O K4 14 N /1 4 i & 3 PPD
(mm), PPD ® % & 7mm b b #8467 0 & & (%),
BOP (%) 3 X VBHRE L OMBE 2T L. 209 b,
BHERMEARALNTZDDELTITIRL.

O MIP-18

IfiL % ff @ MIP-18 & -39 PPD (mm), PPD7mm 2L
EEoEE (%) & BOP (%) &oMIZENZENE
B IEOHBEN RS 57z (r=0915, p<0.01; r=0.785,
p<0.01; r=0.757, p<0.01).

@ ICAM-1

% /o ICAM-1& 345 PPD (mm), PPD7mm A

I OEE (%) EOBIZENENAERIEOFEE
D SNz (r=0.886, p<0.01; r=0.568, p<0.01).
® IL-6sR

1M % o @ IL-6sR & 39 PPD (mm), PPD7mm LA
LEREDEE (%) EOBICENRENAE R EOME
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AR STz (r=0824, p<0.01; r=0.818, p<0.01).

® TIMP-2

IfiL i @ TIMP-2 & 34 PPD (mm), PPD7mm 2L
EIREOEE (%) EOMIZENENEE R IEDMHM
AR 57z (r=0.676, p<0.01; r=0.833, p<0.01).

E

SEOKRE T, EEHBRZEZEOME T O
MIP-18, ICAM-1, IL-6sR, TIMP-24 &% & & b
bEExERL7Z. 72, 25 0fik PPD ® BOP
e EOWEROIREE L OMICHE R IEOMBDFED 5
nr:.

MIP-18xFEIc~ 207 7=V b EEINDL T
EHA T, HENTIECCROEFEET 52 & TIE
357, @Y REEEE T o ThiMif, CDS' T
Ja, BERAIAE, HERZ & C CCRGAEHL L Tw 5",
MIP-18 138 REE T, EZERFWIURER T & LT
ENTWDY. KL OETIE, 1BMEERREE
MHERML, FAYMEREE T 58 - 5528 L 2o B
DHFA M HA EBELIZEZ A MIP-15% IL-1, 6,
G N M- VOREZD LD L LGP
EVI)HEDH LY. AR oKE T, MIP-1513F
¥ PPD, PPD7mm Pl E#A2 0 &4, BOP & AHEE A%
IRENTZ. HERIZ L A FRINOFHEROKRT v b OGRE
b, K7y "M ERORKEDRBLTwEEE2 5N
5.

ICAM-11E, FhEka M 8E S & 5 W Tl
WERZE ERZICEEHLTWAY, v FOWR%EE
FIVT, HAEES RO ICAM-10%B AT % &
TP ER O S P S, SIEDHIE S 7z 2 L AVUR
ENTw3Y ICAM-1i3 3 PPD, PPD7mm LA E
AL OIS EARBAVR STz, WEEIC X DR Y
MR - EREE LTV EEZ 5N,



IL-6D WG TEL, MDA NI A > L B b sk
ERIL-6L 7% — (IL-6R) - WA IL-6L 74 —
(IL-6sR) L HEAEMEEEM L, ZEMiLo s 7 iz
TS gpl30IZHEAT H 2 & THRITAY. IL-6sR 2R
RMIFIFAET B O Z 7K TH 5. IL-6R D
FEHL O JE L T IL-6 0 A WTE 1L IL-6sR @
RFEIREICRE CBEIN LY. Ao =%
ZRERGHIL T 2 B AR HES ML, TL-6R 2 2B L
Wb oo, gpl30x 3T LI EPHOENIIE - T
WA IL-61E, V) v NERZG EASRIERICIRET B X
S B MEREIZ BV, IL-6sR &/ L T gpl30%
ST DAY A — D% 5.2 Tnb I &
AEZLNL, 4, IL-6sR 12 PPD, PPD7mm
DB &AL B AR S 7z, IL-6sR IZR 7 v
FORAANDOHELEZ 55,

TIMP-2i%, ~+ Y v 27 A&E S usr7—¥
(MMPs) @ WA >~ v ¥ % — o 1 F T MMPs/
TIMPs D/8NF ¥ ADSHAIL S & 99 O 1 0 MR o #1
AL D 2 Vo T BAY . 72 TIMP-2136%
BHEER 2RSS 2 LD HE STV B, HE
2% L OBETIL, WRHES T O TIMP-213 8 &G
2 X DA 2% TIMP-213F PPD, PPD7mm
PLEEA oA EAHBEAVR Sz KIS X 280
WERT Y FOBLE ML TWb EEZ 5N,

WERIEIE & IR & R0 72 A4 DA A 2k, skl E ik
HEOAEHE K TR0 B LR~ O SAE VM 012 2 3
bOTHoT, TNHIE, (FEOBIE L -SRI %
FHRETLHRBROFELAEHZLTE. LrL,
JAREDIFRED L REME IS S 5121, v T A
Z ORI B R TOI A b A ¥ 'EOEAL,
ERB RS EE L OB PUETH L.

9+ EAN
e i

B 2O 720 A4 NI A 2% Perio B @ 4 W B
T oM E NG9 o 7295, MIP-1813 %3 PPD,
PPD7mm L EE AL 0EIE, BOP & % < Ok E A
EORICHBEZ 7RO 72, MIP-15 13 E O EIEE %
RYy~Y—h— L LTHIFEENS .

L, MIBIBRE RO A A V3RO E
JERZ IO —B) & 72 A REMEARIE S 7z .

&

ARWF7E1x JSPS B # 15K20572D B i % 521 T -
7.

FlagAH R (COI)

AR LT, B § N & FIZRATSCIRRE X 72 o,

HEWESBE OMA A b A 2 LR EEEEE & ORR
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