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OBITREOHES L UV EHEREM~ O EERY Lic,

CTRX 1 g MERPISY -8 0 i iR EB 1T I BE DRBY LRI T1 Crmax ¢ 282.0 pg/ml, Ty/e(B):
7.79h, AUC: 1289.6 ggh/ml, T»H 5 \EKB TR IBERE T 0.16 gg/ml CH b, BEMEOHE
HRAERR (<0.1) LTSS o7,

FRFE X SERFAEROLER 2, £EMNERC I 2B AU AR 2 EILY
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Ceftriaxone (CTRX) 3, B30 €7 » A REH
AAEFRTHY, HEABHIFRE, BRE0 77 46
EE»L 77 st ICRIAVWHEBERE LY F L, ¥
T, BRARSEZ LV B-PRENRBLR, TOER
P27 ~8BME RO L7 - 2ROERNDOBTITED
B0,

£zt cie, EABRRICERBC BV TEOBERNY
FRERFMIACEY, IEERCSVWTCLLESK
Rk ToRFBRTEbRAEHAENTRIN T35,

SE, FHO XS cRCERM L FoRM oMb, B
BREEL, OBMEB~OBTLAARSEROERNER
HEE~NOEEY R Lo

I. MRELUHE

L m+, EREBTRE

BERAEZ V7, 73% 0w LAHK 1g % 20ml
DEBEBEAKCHERLYSATE- h BEL, #F
B, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 24, 36, 48 BERI%E
CRAfIM&SRE b 20, XY, BREEERY &
Sml #RERL, Im#, MEEWEELSE (3,000rpm 15
min) %o LELRE & Lic, BEER E. coli NIH]
IC2 %#E@ L 3% paper disc B TITiey, BN

(LM {&% Consera %, WE¥LIX 1/15M & %{(pH
7.2) #EALI,

2. BREPHEEROSMERTE L URARTHE

P I PR VR AR & RIRER) (2 Blvx s &5, 0.5,
2, 6, 12, 24 OFRMH) WERE 1ml ¥ EKH -2 -1
BEL, BB+ AMEDLFERERRE~BEL
Bt ERER RUBRRERRLET L

—ERPEEREOERER—

R 0.5ml #ERE (= y A1 GAM 71 a KT
10 S FRRFNLIER Lo 8t Eic £hth 100 k1
T LB Lico (ERESINFRME I CLED medium
(OXOID) & XU+ 52— P TEKXKEH (BBL) %,
MEHBE I EG ERIEH (= » A1) %, 1B
W & 1LC Fusobacterium <tk FM #5# (= » A1)
% Lactobacillus Vz\¥ LBS modified agar (BBL
OXOID) % e, td, HIMERSmEkINE
BETeFEL BTABLELORMER LI,

BERFSERIEERD 2~ 4 B, MREk
SEREENT 35°C 5~7 B, SIFSHEIIREY
AHIBATI~5 BT -1

¥ER LOCRBILTERER FOERHE 75 25
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Exom, FRNKECETLIANER SLIUEH
A kSRR, X 5 LB U O Ry
B ORI D S 2 — v X W EERITIe 21

HEREIPREORER Y ~=aTh202—0"
v &~ MCT07 (£ %4 2#t) CHELEHE 1ml H0
E& & Lo

AREE S - MBI LT HR (LRt S
XS T 10°CFU/ml 6 XU 10°CFU/ml im2u T
#lo MIC ®RE L,

3. OREERPIRE

RS BHEAES 20 Bl MitiAA 1g % 20ml @
AFAEACERE, 52 CTHIEL, FHRHSHER
~DOBTHERE L1,

Boh-AMTERE 3~ 4E0 1/I5M BEKEGHT
ik, ®€2F4 AEROLIME L THLRIC LY
e LAERIBRPRENE L RHETTR-T

. m |

1) mEFmE, Boh-RHlE% two compart-
ment open model = CIHKBIHFEANTHEN Lico Fig. 1,
Tablel i1 & 5 cME&ECHclih X DiH%LTS
A% f-phase 12ir % & FRHUT L 7 b 48 Ffllick
WTh 1.22~2,15 pg/ml B X htc, 15 HERME,
133~190 pg/ml LEAZED B, FHEDE T £ —
# =1L, Cmax  282.0 pug/ml, Type (@) 0.15h, T2 (B)
7.79h, AUC :1,289.6 ug-h/ml T3 »1=o

FIRF Iz BB U7 mE¥E il A 1 2R A fiE T 0. 16 pg/ml T,

MAY 1989
ug/ml
CTRX 1giv.
o0d 2000 T Volunteer No.1
§ == Volunteer No.2
E 150+ == Volunteer No3
g . ——
0 Ty,
4512152024283236404448
Time (h)
Parameters| 12 | K21 | KE &“’f‘ Tuale) | Tvalh) | Couus
X;‘W" (h=1) | (h7?) | (h™Y) /) (h) | () |(ug/m))
1 3.22 {1.99 | 0.22 |1,135.8] 0.13 | 8.30 | 254.8
2 4.34 | 2.02 | 0.34 {1,314.0{ 0.11 | 6.61 | 449.4
3 1.18 | 1.31 | 1.53 |1,396.7] 0.27 { 8.87 | 213.6
Mean 2.67 1 1.92]0.22 |1,289.6] 0.15 | 7.79 | 282.0
Fig.1. Serum concentration of CTRX aud

pharmacokinetic parameters

HEBRALT (<0.1) offids <, XEHEAEITT
Flexithoate,

2) #EuEO mEPAEED T8I Fig.2 K, &
K oAFIcRT 5 MIC (3 Table 2 izix¥, REHN,
FREHs~9 R, 19~27 #E KIREH4~5E

Table 1. Serum and saliva concentrations of CTRX after single administration to healthy volunteers
(CTRX 1g with 20ml isotonic sodium chloride solution, i.v. Smin)

Volun- As Body | Concent-
e
teer weight | ration Oh | 0.25h { 0.5h 1h 2h 4h 6h 8h 12h 2%h %k | 48h
(vear)
no. (kg) | (ug/ml)
serum | <0.20 | 133 100 8.4 74.7 n.1 - 50.7 2.8 11.8 510f 2.10
1 3% 54
saliva | <0.10 0.14} 0.16| 0.13| 013 02| -— 0.11 | <0.10 | <0.10 | <0.10 | <0.10
serum | <0.20 { 190 138 116 110 8.3 | 75.8 | 596 | 31.2 | 10.8 - 1.2
2 3 53
saliva | <0.10 0.14} 0.12| <0.10( 0.16| 0.a1| 0.11| 0.2{ <0.10| <0.10| — -
serum | <0.20 | 161 132 104 9.1 1 709 | 61.5 | 57.8 | 46.4 | 154 - 1.9
3 27 65
saliva | <0.10 | <0.10] <0.10] 0.1 0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 - -
68.7
161.3 | 123.3 | 101.5 | 94.6 | 76.3 5.0 | 35.5 | 12.7 5.10| 178
serum | <0.20 +7.2
+16.5 | £11.8 | £9.2 |+10.4 | 5.0 (n=2) 2.7 | 455 | 1.4 | (n=1) | £0.3
n=
Mean1SE
0.06
. 0.09! 0.09| 0.08] 013]| 0.1 0.08 <0.10 | <0.10
saliva | <0.10 +0.08 <0.10 | <0.10
+0.05| 0.05( +0.04 | £0.08 | +0.06 (a=2) £0.04 (n=1) | (a=1)
n=
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9~11 ®ff, B 13 /& 28~36 MMM s h, MAEN
Bt P Es Jc b b, W TN TR,
Haemophillus, Corynebacterium, Capnocytophaga,
Neisseria, Streptococcus &<, R MEW CiL Pepto-
streptococcus, Bacteroides, Fusobacterium 75 X% <
Abihi, BRBEME 100 ERbRH, £
DREEMC IR L 107 TR L 24 Rk

o

Volunteer No.2

Volunteer No.l

iRiEg s oRECE N Lz, 84 DEFICOWTIX
AFEFIOMAENE LU, FREN, MuEN, &
" IUREReoVWTORED Bl AEMAE Fig.3

No.1 Volunteer Ci% 48 B5M] % THMN Liza, %M
DABEMcAEN ST D, BENEEL, 2.77x
100 L nfEfictt LI L Dlove 0L 48 B

Volunteer No.3'

9
8-
&
3
3
3
2
'8
ES
2 2{%. 2
11 14 14
T T T T T T T “_1 T T T T T T T JuL J T T T T T T T “
hr |Pre0.5 2 4 6 8 12 24 Pre0.5 24 6 8 12 24 Pre0.5 2 4 6 8 12
(@—"Streptococcus @—ZNeisseria‘ @ —:Peptostreptococcus @ —: Bacteroides
(@-—:Staphylococcus  (@—:Haemophillus ~ @—:Eubacterium ©® ®  Eikenella
@ —:Stomatococcus  ®——:Capnocytophaga (@ —-:Propionibacterium 9 --—:Fusobacterium
@®—:Corynebacterium (@—"Actinobacillus ~ @——":Clostridium
(®—:Lactobacillus @@ Veillonella
Fig.2. Changes of the salivary flora after administration of CTRX (1g, i.v.)
Volunteer No.1 Volunteer No.2 ar Volunteer No.3
4
8t v

T
e

7_
6F
o) S I I 1 ] 1 1 1.1 L5 .I 1 1 L 1 1 4 L I 1 L I I
Mo 05h 2h 4hT 8h 12h 2h 41" pre 0.5h 2h 6h 12h 4h pre 0.5h 2hT shT 12hT %h
Meal 050 18 Meal %h Meal  Meal  Mal

o——s Total s---s Aerobes e——e Anaerobes

Fig. 3.

Changes of the salivary flora after administration of CTRX (1g, i.v.)
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e 3.52x10° L EMLTH Y, FHcmaiEMmosing
HATH S,

No.2 Volunteer {33752, 7.7x10% £ %<,
FOBERRD L, BRI 4.22x10° L iR ENTL
B LI,

No. 3 Volunteer {3#¢5- TR0 B 1. 29 < 10® 230 L,
GESMT 1.22x 108 W2iR4r Lictk, 24 BEMIiz 2.15%
10" kleotce

thoEoxH T3 MIC ik Capnocytopha-
g6 % Lactobacillus D—IF D (25-50 pg/ml) 2%

b Rre sl 6.25 pg/iml LT RIFIRBEELTRL
o

3) PnEEMABT

P R R AT 18 S e AR PY 38 X U RN
DOBITMEL Table3 R,

VAR, #R, PETuEE, VATAR, EMURNGEC ROV
TR LA, EAS P ATy epiREicnR
B ERMBITIF e 2l o to, ZEMOR LT
#:1.9~53.3 (13.5+3.3)%, #P;13.1~38.3 (30.2+
4.57)% TEhame s 11,1~42.3 (25.1+3.2)% TH » 12

Table 3. Concentrations of CTRX in serum and oral tissues (1g iv.)

Tissue
Serum Bone | T/S (%) | Gingiva T/S Cyst-wall T/S Others T/S
Time(h)
0.25 99.3 | 1.89 (L) 1.9
0.5 73.3 | 5.38 () 7.3 14.8 (U) 20.2
79.8 | 6.40 (L) 8.0
109.0 5.49 (pus) 5.0
1.0 75.8 16.6 (L) 21.9
99.5 |11.6 (U) 11.7
106.0 | 7.8 (L) 7.4
139.0 |22.4 (L) 16.1
1.5 75.4 | 1.0 1.3
2.0 66.5
60.6 6.73 (U) 11.1
87.5 | 8.86 (U) 10.1 31.6 (U) 36.1 18.4 (U) 21.0 28.7 (sinus-wall) 32.8
80.4 25.2 (L) 31.3
82.3 9.57 (SMG) 11.6
84.8 | 3.05 (L) 3.6 35.9 (L) 42.3
87.9 [21.5 (U) 24.5
71.6 16.7 (SMG) 23.3
2.5 62.5 | 4.91 (L) 7.9
2.88 (L) 4.6
81.0 |14.3 (U) 17.7
3.0 55.6 [14.1 (L) 25.4 21.3 (L) 38.3
9.1
75.1 [40.5 (L)| 53.3 11.7 (L)| 15.6
3.25 54.6 7.15 (U)| 13.1
3.5 58.0 18.0 (L) 31.0
4.0 53.4 18.0 (L)| 33.7
4.5 60.6 20.8 (L) 34.3
7.0 52.5 11.6 (U) 22.1

U : upper jaw, L lower jaw,

SMG : submandibular gland,

T/S : tissue/serum
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B N IGEUIRMRAE & b ORIHMIZ 7 7 AMEIREA
BETH DY, RIFALHANILRT S O ARIEH
HIRENTU Do Lo LM 5 ¥ iR A
RAL, EHAREANLBELILZBETLH . $LO
AR R PR E MR CRIF R BB O, 1
A2~ 4 BOARMELERTebh, £XRMO2iE
ER I BE Th AR LE S HE D b EFE
RIELKED T FF 1 H 1 DOMIRAE S TRIF
Michic b TR S S S h, SR TONEE D
EMIRNT S X s RRNTHEE feo ™, L
L, SEHAH, #mP, EMPREOMLNhDE
FrELBT SRR HE L b, BRRT3ERE
L, ABERTIRESSORER L ANLRCE
BT5CLThD, £ CARAFERBIC KT S MP, &
WRREE, DEMEHEERD 1O THOEBMEM
DHEY B L, 3BD £V TRET 318
BHERS DA BB TPEIE 5 4 — & — T Crmax : 282.0
pg/ml, Ty: 7.79h, AUC:1,289.6 pg-h/ml, &3
FLOOWE LFEETH D 48 BRIz \WTL 1.78%
0.3 pg/ml DMAFBTRENLDRICHBEBEF~NIRR
<% 0.16 pg/ml T, BHEEOBLEVHERRALT &
EEITIEETH b ZHOUY = ASCALONE® D& &
—%T %,

xR BMNE NZW TR\ CAH 33mg/kg %1
B0 SEBE L, tonRESKNREYRE LTS
2 BER T~ 7fEO ML CHETR 41%, &
The 77% LBFAEBTELH LTG5, ¥, SET
ftotee FETER~O BTk TH 11.6%, 23.3%
LREABANALRTED, Z0X5 iy bER
~ADBFL I VLOTREVWHETFEBLIEDOTHEN, £
BREAERORRK Tiih 5 3 B/NEOBKFBITLA
LhBIBAEY, ZoFRRTEKIRICKT 5 EEAR
RIE BB LEL DD, ZDEEEETHE LTI, +
L7 2HRT7 2= b VECEWTEMLEOE 2 TH
SEBKPBTREN MBI h T o0, FELWEL
<7 wr 54 FREFETH5 TE-031 (clarithromycin) 1=
FT L MAPEE LU LR T BT 2R UEEANR
DRVEGHCHECEAERYNE S  ERBR LI, -
D&t DIEBETHLC & DEEMETHEZ L 3)
pKa 2iE\C & 4) BARBAERMEVLZ ETH SR, K
i 1) KB 2) pH: 6.8 (10% A#&#) 3) pKa:
1.72~4.34 4) BEHEZEASX 80~100% L@BE~DBT
PEWRENRL B - TWBY, 2=V v Tk BB
X DBITTAEELRTWAREFOBRKBITIRED
E XL D BEE L EV,

= DM EF OBHFEAD BITIRIEMITELH Fig.
2, 3 wiRTLSeEERALL FRREHE LD ElFD
WS ERCRP L, EOMGA ML 24 Btk
IR ENMOMBEBIC b EH eV S48 —-vkis
T B, MHFRAEKOERIZEFRERHOERIC
—FH LTI, FFOHALFERCHTS MIC 2R
FThsh, BEP~OBITREZTD MIC cbEL
feu o ENB e £ T, HIEAILS O AR
YoBERzEE S WA TE-031 OBRHAMEE~OXEIC
T, oA EcERHBRENEOERERTH
55 Lilinte, SEORKLEPRKER L VB h
-RBRTH Y, ERHE ICHBNERIEBFLT
W5 BB R 1 FI X D BEMCK LAK
AP DT dBPBL P ECHEERN RS
AWy LTk b AEICEL S WEHERYRT LOTH
B, Lgoa®zL2M Ly, 2, 4, 6, 12 BEoKGE
R cFhbh Ao LBbhb, DERE
£Eo 1 BOERYLERIINEYC BV EAE
RESIc S %<, ARERY LIEMER L TLHEF
BT LR EENXTWS, SEOEHL nEARILE
TrRBEBC Y 54BN ERLASE, KKELCX
BHLERC L0 LBbhb), BRAERED
EHERIEROMERCRT B LEHhTH Y,
FHIFRR TIXE 82%, WA 87% Ll TRV
ARASGhTH DY, ERMAEELFD HT FEAEOM
R REYSLER EOMEEMEH LI LEL
Lhb, BRCETAEERE LCoaBEREAR
HM1 99 AIPBEOFAMNLIFT, FLFHE /AT
v AT 1,154 Flicks\Th “OBERO LTHR" 231
Flabh-0&x TREFSORZANELC L 58RO

C TR S/

b Mok AR 1 g BERo 0 EER~OBTL>
WTIIT SRS AR ESERNIC S T R0
BRI 31.9% (0.72 BER) B 16.2% (0.93 B
BI) ZERQEE 49.5% (2.04 BERD) LAANTVBE, E—
7 BB B LC ik e A A B2 B ER T 33me/
kg 1 BERIATERIE T2 D 50 BACEEO £ - 7KH
BRERTECHS LBRTED, etk R4D
BETIREBREREOT — 2037 AT v RKE
VW IR EAUMATIL TR o o Too AFIENMIS
BL{EAEAE LBV EHB~0BTH I RET
KL, BLSEBRDERELEL, BEUMCETST
— 2 &R, BHRIVDELEX D, HOERELIRA
OEK TR 29.12%, SRE 12.89%, WIEE 24.66
% THOEA, FERE BRETH 5L EREK
ENOBTHTH T L, EEE LTEIREOE
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AL MHELEL L 3AMcA 30 miNREYL L
E5Z kixitv,

froEHAREN O F nEHER~OBITIRE L DL
ERa Tt aspoxillin : 1g i.v,; WREY :33%, #:14.9
%, B : 34.9% ({5t 30 f)—@E®—, cefo-
tetan : 2g i.v,; BP9 : 62.6%, WA :14.5%, KR
&:10,4% (€—7R)—HF H1®—, ceftizoxime:2 g
iv; BF 8 10%5—AR"—, 10~20%—/|E®—,
1g1h div; ®H:27%, WE:16% (CNRKRT
B ¢ AAMEPY WEE /(P i BE)— ¥ ¥ —, cefbuperazo-
ne:lg 1h d.i.v; #p§:52%, R :12% (1 h)—%
EO—Z 0L 5 A LD EMNA cephem Ho v +
nEES~OBTIRIR GO AR5y
FHAKR2VA, FREONMKLETALL L BER, By
Bl b bR 25~60%, BH 10~20% LiRp
TEFO2~3BEOBTHDB L5 Ch D, BB
LT TH B DT LEEE DR, REOCBRE
RIDDehRIcHTENRELORDIDEE LEEL,

BYER T, E4RS2HBO L 5T RE I
THA 33mg/kg o 1 RERLETEME T — 7 Beoxtfk
HiXE : 82%, W : 87%, THE :45% & kM
ABABALRT WS, ZO5RIL 60kg DB E
Hisii2g L SEOWERD 2EBHIE LI:
ZEkich, BYEEL HIZXEBNFRLEOS ARE
LEERGOh 2 BMERER CHH = L BTt
BRERYEL, BAEHRIRS - Lt VEBABER
bR TE S LEbRA,

ZORAFIIE L MPBTREL Bv ¥REY &
b, AEEBR~ LS UBTHAOILXE, BEA~D
BTSERCES nEEHAEE~ OBz i\ KA
Thh, NEFRREECN LTkl B 1 BOMIRAR
S CEA RS TE 5o fEKE THEFOBIRA
BEOIDABRDONETEH » e BEH LTLA% T
NEERTES L SR R LBEAEYERT
CEBRTCELREACH S,

X [

1) Ceftriaxone (Ro 13-9904) HIE> v Ky v 4,
%29 RMEREREFATALXZIRBL, R
RE&fE, 1982.11.9

2) /HREST : ceftriaxone. Jpn. J. Antibiotics. 39 :
3129~-3139, 1986

3) faKkkEEf (9K : ceftriaxone o O PE# &t
HR to1F » R BIME, 6: 141~165,
1987

O SFHER: DEERRRECKT S T-3262 0@

5)

6)

n

8)

9

10)

11

12)

13)

149

15)

16)

17

18)

19

20)

WEMRY ¢ IR, B

ZHON H H, CHAN Y PM, ARNOLD K, SUN
M : Single-dose pharmacokinetics of ceftri-
axone in healthy Chinese adults. Antimic-
rob. Agents Chemother. 27:192~196, 1985
ASCALONE V, DALBO L : Determination of cef-
triaxone, a novel cephalosporin, in plasma,
urine, and saliva by high-performance liquid
chromatography on an NH; bonded-Phase
column. Journal of Chromatography 273:
357~366, 1983

TR, KEfmE, = FH, #aK=, wF
¥ BAAZE: Ceftriaxone(CTRX) o+ O
REARBITIm DT, H AN, 34: 2343~2348
1988

BRA X2 : BEPORYMED BT, EERE
30 : 961~-970, 1986

HRBE: 7= b4 vE 7270210
hREE=2Y v/, FREEOESI, HE
IE#4W, EIFOMe, Fm 43~58, 1978

AR ERK AR EEWR : X% hRENE O =,
EKyomE+REONE GREML) 102~122,
1985

AR (SR - HEAOERFBTLE
HEREEM ~D ¥ H—TE-031 & 2o\ T—p
Jpn. J. Antibiotics, ¥k

BORZELLECA J F : The excretion of drugs in
saliva. Antibiotics. J Oral Therao. Pharma-
col, 2:180~187, 1965.

&k, BKE &, WREN: ERKENE,
BRE®EE © OB L RRAE, 227~234, 1981
EERK, WIEA XA EME: EEEFEesd
WF, EREHIK : HEREDEHMORIIHX)
337~339, ALY E ik BH) 387~398,
1986

MEK=, f:aspoxillin(ASPC; TA-058) o
P OBEEBRBTIC 2T, B B, 31: 475~
485, 1985

BRE=, fb: 7 +57 %5 v (CTT) ook
BT s®’N, HEEE, 34:799~809, 1988
ABREE, fh: ceftizoxime(CZX) o HEFHEMB
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PENETRATION OF CEFTRIAXONE IN ORAL TISSUES
AND SALIVA, AND ITS INFLUENCE ON THE
NORMAL SALIVARY FLORA IN HUMANS

Taxkerumt MoriHana, AxkiHiro Kaneko and Fumisapa TomiTa
Department of Oral and Maxillofacial Surgery,
School of Medicine, Tokai University

TorAkicHI KoBAYASHI
Mitsubishi Yuka Bio-clinical Laboratory’s Inc., 3-30-1 Shimura,
Itabushi-ku, 174 Tokyo, Japan

Ceftriaxone (CTRX) was administered at a single 1.0 g dose by intravenous injection to investigate
its usefulness, concentration in serum, saliva and oral tissues, and effect on the normal human salivary
flora.

The following results were obtained,

1. The pharmocokinetic parameters in serum in three healthy volunteers were : 2 peak concentra-
tion of 282 gg/ml ; an elimination half-life of 7.79h ; an area under the concentration curve of 1289.6
pg-h/ml

2. The highest concentration in saliva in three healthy volunteers was 0. 16 gg/ml, but the drug was
not detected in the majority of saliva samples. Very little change was observed in the number of
microorganisms in the saliva after administration of CTRX.

3. Concentrations of CTRX in maxillary bone, gum and cyst wall in 20 patients were 13.5+3.3%,
30.2+4.57%, and 25.1+3.2% each of the serum value.



