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RIEMES A L A4 v DBH TS, i IL6, IL-18
BRI BT E FE L, FRICHER S L
TVWBED® LEZLNTWAZ EDD, SBliECh
SD%A A A VIZDOWTEHRBIICEBIS 5 %BIR
HERXM L A2WFINROBREII>VTRE L2
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0. Ak

1) EBROEHRICHT 2 L6 8LV IL-180HB
20T

1. BREFHREETFVOER

BYIEAK, 1HE (22£2°C), EE G55 %)
DOEMTT 1 BRLIEEE L7 EERN 25 ¢ D ICR %
=v 2 (5@, BAsv7) MG, HHEH
(CE-2, HAZ V7)), BKTILEEBRET- 1,

(EFE#R 3, Streptococcus pyogenes S-8 (E1L
{LZTEKK X053 5) B XU Staphylococcus
aureus E-31461 (z—#41 KK &9 5935) TH 5,
SUFERAFMBERIEM (Mueller Hinton I
Agar) T37C, 20WEORIEEK, PV Frv AT
18 T10° cfu/ mlicHE L I SE R ER E EE
L7,

HopU®, T.0X45mDARBEERL, Z20ER
K-> T3 SHRERVEL, 3mIticHEE>
TV, INZEE, LRLIRER, RO ZER
W0mlZy v—Lickh, 2otz 45 SHREL -
(Photo 1), T, EERSHEROPICHZIBEAT
2X57Lr— by —h— ETHEEICRINESZ
CHERIDY +—LVITBL, BEIE Yy 7 THS LAY
57V — 5T 90 SHRERZEL 2%, 3mriic
N ITYUML, BEY »—LVHIEELTBV T,

T — TV N IC+ v 2ARENARICRIEA,
ERImARAIETIC 23G EHSt TEMEICET A% S
F, By b THIRO 3 mEERREBRENAE
AL (Photo 2), FAEZBHOKMBTES C
Licky, BREREHL >OHMS L CEREE O
REEBIETE 7, REDOUIAIIBREIEEH (Aron
Alpha) TEZE L7,

Photol. The wood frame drawn two silk threads
was soaked in trypto-soya broth cultured
S.pyogenes or S.aureus.

Photo2. Three mm silk thread with S.pyogenes
or S.aureus was inserted into the
metaphysis of the right tibia of mice.

2. EREERU S CICERN O ERRIERE
EEERIC > VLTI, 3mMOEEHERIC 1 nlot
BEMAAKPTHRICERL, BT I0EDORE
BIRL 7%, 20 0.1nl 2 MKERER Ficgk LT
37°C, 20B5MEREE Lo BH, AR Lok U-E5H
ERA, BREED OHE L TEEBATICEE S
HREHEREE L 1,

7, BREAICBT 2EERIc>VL T}, HEES



7, 14, 21BLU 288 HIcEENICHEE LEZREIC,
lulOEBEMATHREYS F 4 X LIk, BREOHE
’CIH‘J% L f:o

3. IL-6 BLUVIL-1B8DRIFEEE

HEMER L, 3, 5, 7, 14, 218X U28HED
REHDIL-6, [L-13BE%R A4/ 7 v L HIck
DRIEL, ZTOHBERETL .

LB Eic 1 /15M PBS (pHT7.0) 2/MMA T
20 IR, ThEKBLEBBSREYF AL
fotk, =OSBEL (3000X g, 4°C, 1043 Boh
e EEEREREE E Uic, IL-6 BX U IL-18 Dl
FEITIZ Genzyme % ELISA KIT INTERTEST
6-X BLU1B-X 2FEH L, WHBBIEBEHERE
BERELEREEL, RECEREERL, RMEET-
120

2) =754 FDOIL-6 BLUIL-18~DM#IZNR
iZ2WT

1. RXM 058 LU IL-6, IL-15DHIEE

RXM o= 2B EEHRICBITZ L6 BLUIL-
1 8 DIMFIFHRIT>WTHRETL 72,

REEHLOERMICH - Tld, RXM DHEER
ZBRATBIDICMICH100u g /il ETH 3B S.
aureus ZEEEKE L THW,

Inoculation
(3mm silk thread with S. aureus)

Administration of RXM
(5mg/kg/day P.O.)

Extirpation of the tibia
(1,3,5,7,14,21,28days)

'

Homogenize (ice-cold)

&

Measurement of IL-6 and IL-1 8
(EIA)

Fig.l1 Method (RXM-treated group,

HEEELAEBRLYD, 05%AVKEF Y A F Lt
o —R BB L 0.5ng, mliciBE LA RXM % 5 e
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JkeOHET, 1H1[E, B/ v7 (= 2lEOYV
YFE0.9X70mm) A A VT 28ABKEORE L -
(Fig. Do

B5%1, 3, 5, 7, 14, 218X U 28HHICK
BAEHL, iR EAROFETIL6B LU IL-18
DREAITL, RXMEBEEOFRIC L ZREDOENIC
SWTRE L1,

I oL, BEHIcBWTHEL L RBEOHEBUIA %
TEBIL, "~ rd v ) v—x 4 Y yREETY, KE
B EIC S L 7,

2. TAAY7ART s —¥ (LT ALP) FEHEME
DRIE

WEABICA S0 2 {LERIZORE %S 2 BT,
Al-P iEHDOERZTT - 7o

Al-PiEHOERIIE Huggins B 2RV, 1,
3, 5, 7, 14, 218X U 2HBcHB L -BE%
FEL7/#% 3mM NaHCO; 25 0.15M NaClig
Kbk LMot EY 4 XL, &k (2°C,
12000% g, 154 LTcEsnk EBEEIESE &
L 725 0.02M p-nitrophenol phosphate ZHE#&K &
LT, HE400nm THOEEZRIE (B3 240 B4k
FEEH) L, REMHZED S5 o -nitrophenol D EE
(M) %KD,

m, BonicHERICH T 2RI FHNER
Student's test EFHVTHRE L, p<0.08 2 FEZES
n& L,

’m.ﬁ %

1) = 2AREBHREEF VBT 2HEEROEL

EERNBIUVREBRROBHABHRICBI 3
HEEHZEILE Tablel ic;R Lo, HEERIZS.
pyogenes BEM Y 4.9 X 10* cfu, S.aureus BEH
46 X10°cfu ThH > 7cds, D% WHAHE TS.
pyogenes T3 B K Z 10° ~10°cfu, S.aureus Tl
10°~10°cfu BEOAEBMSHBEI N TV,

—H, RXM %25 LB ED S.aureus BT B 13
ZEBEEEMCO VT, EEER 8HMES 2 /#
L THILEGHEORICE B ShiLh - 1,

2) BHRERICIBIAZIL-6 BXUIL-180RH
1L-6 DHEFBITOWTIE, S.pyogenes, S.qureus
LIRS HHEZ THE L, Ik L
T S.pyogenes B3 T HHIZ, S.aureus HTE 21
HHIcBEELEAEEZTETFLL, £/, S
aureus B3 S.pyogenes BiCLb~ 2 SRR O Sl %
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Table 1 The number of bacterium in tibia after inoculation

S.pyogenes

S.aureus

S.aureus (RXM+)

3.5x10'~7.5x10"

at inoculation

3.0X10°~6.5X10°

3.0X10°~6.5%x10°

1.0x10° ~1.5x10°

6.2X10°~1.9%x10°

1.0X10° ~2.6X10°

45%10' ~1.4x10°

3.0X10°~5.0x10°

5.2X10°~9.2x10°

2.1X10°~3.3x10°

6.8x10'~1.6x10°

7 days 8.0%x10" ~1.0x10°
14 days 1.0X10* ~1.0x10°
21 days 2.0x10* ~4.0x10*
28 days 1.0x10* ~5.0x10*

(at inoculation : cfu / one 3mm silk thread, 7~28 days :cfu / one tibia)

101
81 —0O— S.aureus
—o— S.pyogenes

o —e— control
3
c 67
~ n=>5
% (Mean + S.D.)
0 41
=

?

0+ T r T

0135 7 14 21 28

Time after inoculation (days)

Fig. 2 IL-6 level in osteomyelitis

RUTW, BEMZHEBOERICEZRA LN
(Fig. 2o

IL-18D v ~wik, S.pyogenes, S.aureus Bt
EHICILb LV OENTERL, TOE— 7 BEE
BRTHHICALN, TOREBLT2HEICR
STEBEELVAVETE T L (Fig. o &1, IL-
18 & IL-6 [akkiC S.aureus EEDOH D EEER LI,
MEOERNIHBICCIRVZERRD SNE L - 1,

3) RXM 2 & 3 [L-6 B LU IL-1 8 Di&i%hE

(80)

IL-1 8 level (ng/g)

101
81 —0— S.aureus
—o— S.pyogenes
—e—— control
6-
n=5
(Mean = S.D.)
4-
21
0 —r ¥ A Amm——.
01 35 7 14 21 28

Time after inoculation (days)

Fig. 3 1L-18 level in osteomyelitis

RXM % S.qureus B%fEtk 28 HEH  cEHES L
72D 1L-6, IL-18DHEMIC >V TIHERSE & LK
L

IL-6 1220 Tid, RXM BRE5HOL B Ic ER
58X 0P EMEER LAY, RAESTHERIIC
HEEREDONE M- (Fig. 4o

IL-18E, RXMIFKREHTISHE»S THHI
-84 507-0icd LT, REBETRS BEDH%
EE»BBLNY, 28AH £ CRIEBE TH®H L7 (Fig.
5 HETFMICRTHHE UHBIZBLWTHERBT
BEENED SN (p<0.05),



4) AL-PiEHEIC>WT

RXM BEOHEET, BHREHRO Al-P EHE O
HEBZHR L. (Fig. 6)o RXM 858, JEH5H
& BB RFRRROWERE 2R Lo, RXMBE5HTH,
HREBHICHNTPOPEVETEBLTHY, 148H
ICRMFBICHEREENZD S (p<0.05),

5) WEMHBAR RV T

S.aureus HE®R 3 HET TR, FEHICEHHEKD
WEEPA SN, THHEICIREEREHEG, S22
B RIER D Shi: (Photo 3-A)e T OKBHT
2, RXM #5# (Photo 3-B), ## 5% (Photo
3-A) LHERERBETOBEHFEREILAEAONE
Mhot, 4HEIK 32 E RXMBS5ETIEREOR
FICBERIED SN B EIICE-TL 585, IERE
HTilaoniih -7 (Photo 4-A, B,

104
8-
——O0— RXM —
> —0— RXM +
N 6'
(=]
(=
~ n=5
°
] (Mean £ S.D.)
2 L]
©
=
2.
0 +—r—r— + T v
013 57 14 21 28
Time after inoculation (days)
Fig. 4 IL-6 level in osteomyelitis
101
~ 8 —o— RXM -
3 —o— RXM +
(=]
< 61 *, %% :p<0.05
q>, n=5
a (Mean + S.D.)
2 M
2.
01 3 57 14 21 28
Time after inoculation (days)

Fig. 5 IL-18 level in osteomyelitis

81

70
60- —O0— RXM+
—0— RXM-

S —— Normal
S 501
£ ] * 1 p<0.05
3
= 40j n=3
:>: (Mean + S.D.)
2 301
<

204

10

A T

01357 14 21 28
after

Time inoculation (days)

Fig. 6 Al-P level in osteomyelitis

Photo 3-A No treatment group
7 days after inoculation (H.E.,x40)

8D

7 days after inoculation (H.E., X40)
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Photo 4-A No treatment group
14 days after inoculation (H.E., X40)

Photo 4-B  RXM-treated group
14 days after inoculation (H.E., X40)

v, & &

S TEE BRI, OBEAREROR REH
IBMRYYE Th 5755, BREHERNBR LIV,
IhE TARIBE R ERICTEBESITTOR TE . L
L, MRcAELHEREROIEL, KELSHEE
bbbl TREET 2EEFANE L, ZORERMST
LLBRETE3bDTREDP 71207, BT, BIER
0o NER E TAERICBEh TV AER TIE, B
BB L TH T BIET &2 VT HERICRES
BEL, BREBVELTVAEEFLEZL, TOTF
SEE OB EIEFIC B T A FMEEORESRTD
32,

W4, DPB %213 U & 218408 BRYE ot 3
327054 FRERSOEES? 5538 5Tl
¥, =/ us54 FOREALUAOIERABEEE NS &

(82)

D,
509,

B bREETHEERBERICOEL T U BR< 7 0
54 FREEETH 3 RXM 2L TRHARSGEH
Atz & T A, ERAFIIDITVE DO DHEBHBITF SR
DELN, FORBICOVTIREICHE L TERL,

I OEIBHRRYYE T 5~ 7 054 FOIERME
Fico\WTid, FEREEANSIRINTV S,
FEEICIETMZRT N £ 7 4 VA OREE - FERD
F2 BRI, A ORIEMY A + A
A v OEAIEIE E OFREH R BHISH T
5,

BcH A rh A4 vid, BORNPRME &BHED
FEEICEERGEAE - TV A A EFE®YED T
Ho, BHATRIZOREMERBEICRE(Eb-
T 36D LHEHESNZ, UL, EBIcEWRFEN
THA MHA BEDEIICRBEL, Fh~vro54
FIZk > TODICHEEZIT 2D DV TIRET S
NTVWIEWL, 22T, FESIIERMICERIL 2B
RKREFVEAWNT, ZOhOoOEEEHSMZILZVL
EEZ 1,

KRB, FRMSEBETERENSS, Ly
SEPNRLAGRERT 2 WO EALD, EHLY D
HMELREEHRES VICELUTERL, 7,
ASREIZY A P AA vDOBEHLTH, HIBERICHEE
B4+ 3LEZ 50TV 3 Interleukin-6 (IL-6),
Interleukin-18 (L-18) ic2WT, BHRREIC
B ARBRAE RXM K L3 R0FEICD
WTRE L 72,

9, BRLRMICBT 3 IL-6 & [L-18 OREIR
DU HOWTEE LA ET A, IL-6, IL-18BD LT
Eblca v b a—vOEE» SHEEOEREERL 7,
LAL, IL-6 & IL-13DFHMHRIIRL > TV,
THLE, IL-6 ZEEEREVRHICEY - 7 IcEE
U775, RIEDBMEALICLE > TED L NV idEEITE
TLTWLDIZHLT, IL-1BDOE~27 3 IL-6 &£
LENTHEL, »oBEENED N,

BHLAOKIEICEBIF S 16 & IL-180RHEICBY
TEINETTOMEREE S35 &, 1L-6 2RI
DHBICIE U TRE T 5 & OWMEL™ B2\, IL-
182V TRIBN TREREEDSUERE T T DE
EBNTTEL TV ET2MENAONB D, S
L-BRARERIcB T 3 1L-6 & IL- 18 0RBEL &
FEREORETH D, IL-6 3o, /4111811
B SBHHIC O TERBICEASINE LS TH
50

BEEEICE, Spyogenes S-8 & S.aureus E-

fhoEEEREIEC SILHAI 22D



31461 A L7248, 1L-6, IL-18 & &1 S.aureus
BohrEEEnl, EEICEEY 1 M a4 YORE
WKENED SN, S.aureus O SRR IHRIE L4
ERIGGEOC EVBBRINEY, TOREOEED
BOVWEYA AL VLN LVOECRBENZbOEE
bhd, Lpl, BEBELS-THIL6 L IL-180D
BRNLBHBOERICERA SN - 1,

wiz, RXM 2k 3 IL-6, IL-1B8icxid % M%)
RICODVWTHRE Uz, ARBRICB Y 2 BHRIERICMH
A L7 S.aureus E-31461 &, RXM @ MIC 45 100
ng/ mll EOMMERTH 2720, LRI X 5 EE
REV O EEbhi, ERCEEBROBRNA
EHEZAELTH, BROBLD BB ED SN h -
720

BRERIOT L RXM 2593 &, IL-6 TEEE
DETHA NI PHEFENICIARZIRD S NA
Mot ILBIRHT A= 27054 FOEEBIZOWT
OHER, b PEERIEX EROEEMETEM i
X3 IL-6 MEWERMBA SN B0, 50L& AHE
BV SBRORFTEZRF RISV, —4,
IL-18 i BVTIRAS e RXM i< & 2 &% R 48
BHoN, w7 u54 Fick 3 [L-18DEAME
OV TORFTIIHENE <, FHS® &, RXM i
X TEBMBIREBEREZOBRSWMET O IL-1 B BE
METLAEHREL, b rREMEBWVE in vitro
DEERTIE RXM »3 IL-1 BDEEZMFIL 72 & O
&0 Nk B, NS5O IL-18Icxtd BIERIIR, Tk
DHRE—KTIHDTHY, BHEABGNITBVLTS
RXM M IL-1 8 DEEEMEIT 2 Z EMRE i,
IL-18E, BRECEET A4 M A4 vOUENT,
FEICHEOVERIMEA%Z b2 L 3T TICRRED
THb, Chicld, BERMRE VREHREHEESTS
&%, BFMAERB L T prostaglandin E2
(PGE2) DEA%{EET S L, collagenase DEE
HEAPBRETEILEBE L1 BNBRINICES S 3%
COBBERET ZLEZSNTVWA®®, 72, IL
-1 B KRB B O B FFHE~ DL E M
ABTECLDBEREMFILCWE LT I2MELS
3%, B E Al-P iEdE & OBIEMEO® 2>\ T
Digidrofsfis T 24, ERS® B IL-18M ¢k
MEIFHIO AL-P IEHEEIIHE Lo EHE L TV B,
-7, RXMick» T IL-1 B 0REsTHEI S
B3, BRASIEIE 0, xR ERmSEE
INBODEEZOND, KEFVILBWVWT b,
RXM &E5HOANHERESH LD bEV ALP iGHEE
ZRLTEYD, REEBENCOEERSREES N
A RASHER SN
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—75, REH TEEEHRO XEH R g LK
R DR L IBHBR/FETH 54, BAORVIERIZ
EefIcE B hEmI N TV 3, RIEEOEMREICIZ
KIFEALIC—H L TH B HEVRERINEDZED 5
N3 EBBVY, RIFEKROHERICELE TRIE
DEEBIEML TV DL XBEETLIE LITEE
INBTETHB, ZDLIHIT, RECHBICIELT
BHELBERMOREICETL, £FL L TEbEE
RicEs b0 EBbn s, ZoBRMIBHAICE
B oY AR LAY & 5 &4 3L KD I
XB3bD&LbHERIEN B,

<7054 FORMKESICX > THELER T,
DX BERDIEAMBLVEREATVE LS ICE
bhd, THbL, REEOBIE IH - SERMC
XVHEERL, HRELTERCEESEEIATL
5, ZDIHXHANCIBEHERROEF DL
HW 288655,

Photo 5 /R L7ERIZ, 20O THRITEH
AR ERNE LoRER THEBERETH 5,
RERGEFRD O TER & TREHICA SN 555,
RXM #5 %5 L T2 7 A TERIHBEELEL, £0%
3 7 ARARkGE L TREEKT L, RERIIAEED
BHER BT A LD, WAET» > THRICH
JCERILBON DR L LRRSA LN, 12,
Photo 6 i3 50 O T, AN TERE O k8% B
YHSEBIR & 75 - 7o R T HE B B OBAEITH 5,
BEMIcbi - TEBRERLES L T &0,
RXM O 5% L& 2 AW 1 r ABICERRE
Bl, 1FRICIREOHRIZAONIEL LT,

BEROXHEETE, PRULATHROBELR
WL T, FiBRREbALNE LT T,

(83)

Photo 5-A Panoramic radiograph of a 20-year-old
female taken before RXM-treatment
showed diffuse radiolucent image in the
right mandibular angle and ramus
area.
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Photo 5-B  Sclerotic change in the right
mandibular angle and ramus area
was observed after treatment.

Photo 6-A Panoramic radiograph of a 50-year-
old female taken before RXM-
treatment showed sclerosis of the
left mandible with multiple moth-
eaten osteolysis.

Photo 6-B

Remarkable sclerotic change of
the left mandible without any
osteolysis was seen after treatment,
however, the symptoms were com-
pletely absent.

DD IBERESPHIS N B I >N TEDERM
DTLHET B &\ - 7B RO R kSR A BB 5. 81
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EhtdbotEbhnz,

i L, IL-6TOMEIBA SN L1 &, fil

84)
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BROFETH B, £72, fMOFAC X 2MFEZNROE
VW, BREICHEET AMMOY A M AL VIOV TH
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Study on experimental osteomyelitis
—Suppressive activity of macrolide on cytokine (IL-6, IL-18) —

Shinya Magara, Takashi Yoshii

Department of Maxillofacial Surgery, Kobe University School of Medicine
(Chief: Prof. Keikichi Shimada)

ABSTRACT

We investigated the effects of roxithromycin (RXM) on the expression of interleukin (IL)-6
and IL-1 8 in experimental osteomyelitis of mouse tibia using S. pyogenes or S. aureus. The level
of IL-6 and IL-1 8 on day 1,3,5,7,14,21 and 28 after inoculation were measured with immunoassay
method. The changes of IL-6 and IL-1 8 level in osteomyelitis by S. aureus were estimated after the
RXM therapy at a dose of 5mg, kg (P. O.) per day.

The results were as follows: 1) The peak of IL-6 level was observed in 1 to 3 days after inocula-
tion, whereas the level of IL-18 reached its peak in 5 to 7 days and was kept longer than that of
IL-6. 2) The level of IL-6 and IL-1 8 in S . aureus group was higher than those in S. pyogenes
group, however, the change of the level in both group was almost the same. 3) The expression of
IL-1 8 was significantly (p<<0.05) suppressed in 7 to 14 days by the treatment with RXM, but IL-
6 expression was only slightly suppressed. 4) The level of Al-P in RXM-treated group was higher
than that in no treatment group. 5) Much more sclerotic change of the bone in the group treated
by RXM was observed histologically compared to the control.

These results suggest that RXM acts anti-inflammatory agent by supressing the production of
inflammatory cytokine (IL-6, IL-1 8) in osteomyelitis.
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