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DZETHB, REBEEA X #0930 ml  giRME~-<Y IR L



voL. 33 NO. 8

(~4Y ¥ 10~20 u/ml), Mono-Poly Resolving Medi-
um (UF M-PRM LM%, Flow Laboratories Ltd.) %
v PMN OXk R LI

M-PRM % 17x100mm ORM7 S A% v 2% a2 —
7 (Falcon Labware) 12 3ml Ah, £ EIZH A~ <
y vk 3.5ml EAEE, 300xg 12T 30 &M, FR
(15~30C) TR L ko PMN o fraction ¥ Mt 0,
Hanks balanced salt solution (LIF HBSS &%) T¥:
A, b LRMROBAL HHiX 0.2% NaCl 1o Tl
x4 (20 BM), 27EHic 1.6% NaCl ¥ Mikdn T
$EHE Lico RRICHIREED Y 2~5x10Yml 12
%5 X 5ic HBSS # 10ml IHEEE IR,

kds PMN fraction X 95 Ll Lo PMN ¥ & K
L, trypan blue exclusion IZ X % viability ix 99% LA
ECholz,

2, PMN H~OHEF OBFT

FTRiIFLAM4ER% HBSS gic, MEEA 20 »
B\t 100 pg/ml 12725 X 5 ICEME T,

CHEMOTHERAPY

Ampicillin (ABPC), Piperacillin (PIPC), Cefazolin
(CEZ), Ceftizoxime (CZX), Lincomycin (LCM),
Clindamycin (CLDM), Rifampicin (RFP), Isoniazid
(INH), AC-1870, Ofloxacin (OFLX),

1. © PMN 2% (10ml) &, 2. o & ¥ B K
A0ml) *Re LEAEF OBRMME R 10 BB\ 50
pg/ml &7e%), 37°C i T 80 4> MRk 3¢ L1z PMN
@ debris AiphiXEhkirE Lo, 250xg I2T 10
M, 4°C TRO LI, LM%y I1ml LT PMN ¥H
T ectk, FRMMBYIE L.

¥7:, CLDM & RFP z2o\WTik PMN L #t4E# 0
KRESM Y 15 4, 30 4, 60 4, 120 4> L EERSHYIH
E L1

3. PMN (lfkasse o2

FERHBT L. PMN &, @RADOHER LXK
35701, FeeoMan 592 Jounson SR ve-
locity gradient technique GEERNRLRCLIREDE) % F
AL,

Fig.1 Procedure for measurement of intracellular and extracellular

antibiotic concentrations

[ PMN2—5x 107cells in 10m HBSS |

add antibiotic 10ml
(100:g/ ml)

INCUBATION

37°C. 30min.

CENTRIFUGATION

250g. 10min.

add silicone oil

CENTRIFUGATION

]
Supernatant (19ml)

Discard

sample 0.5ml
silicone oil 0.5ml

12.000G. 3min.

FREEZE
—-80°C

Cut~ extracellular solution
—_— Cut~ silicone oil
cell

[ Extracellular solution ]

make Iml using D.D.W.

FREEZE @
-80°C
THAWING  commed

repeat 2 times

FILTRATION
(0 22um Millipore filter)
ANALYSIS

ANALYSIS
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microcentrifugation tube 2 ¥ = v (William F.
Nye, Inc., New Bedford, Mass, No. DC 550 : No. DC
556=6:5 1=B4) % 0.5ml Ah, ¥ Lz PMN %
k% 0.5ml MW Ui, 12,000xg icT 34M, 4°C
TRD L (MERGEE L, MR-15A, TOMY Seiko
Co., LTD.), = O#fRicX b, PMN D&t tube DIE
MICHM Lo DR Lctk, —80°C ICOHRERAF Lo

Fig.1 IiRL7= X 31z, PMN W&ot v
2 YWY BRATHRLTV BB, 2 AYAWTHE
KU Ll MIRIAMREMZE D ¥ ¥ MO LI DLIEHR
OWMELNE L (R HEFRE), PMN iz 1
ml OBBIKICIEE X, MAE-MOK 2@k DETC &
12X »T PMN »ZELcHi@Lic, £OK 0.22um O
Millipore filter (Millipore Co. ) % 8@ X+ T debris ©
BRELTFi-Tend, FHAEFROMREYRIE L (KA
HAEFIREE),

4. PMN o#&®R

Hisho PMN ORI 7.0~9, 0 um (F#3 8.0 ym)
LEhTHH®, PMN R EFELTHE 8.0pm
CHATH L, 10" HoD PMN ofRiz# 2.7p Lic-
tzo —%, Kreuener H70O#&12 X % &, *H]H,0 %
F\ - PMN O&RAETIE, 5x10°PMN oO&#:
1,02+0.02ul CH-7bLTkh, ZOKRIZDIhD
AR L Ei2o PMN REGRE ZE—HKL T
720 Lichio TARIZIsIT 5 PMN RHTAERRE DN
Iit, bhbhNRRDIEEGEROMEEFH LI

5. High-performance liquid

(HPLC)

Waters # ® ALC/GPC model206 % {# A L

(Model 6000 A pump, U6 K injector, Model 441 de-

chromatography

tector),

Table 1 WRLA X5, #% 4k pBondapak C,
YWAL, MHBORARBERIEEAERON AR
D, 2l4nm ¥ici2 254 nm XA\, BRIEIZT £ 4 =
PYAERIRAL ) A%, 005 EAD ) yl—py
v 4 (pHE.0) &, RICRLICX S EMATRALCH
\Wico MERD Y — 2 RHBT5 ¥ TOBEM (retention
time) LME (mi/min) &MBHIZ Table 1 RLL:,

= 2 TAKEIZ CLDM ¥ icd » T, £0MEhk
% RTo Fig.2 1% 50 ug/ml DD CLDM Hgr20
ul A (CLDM 1.0 pug ICH1X) L7:BsDsr=} 25
L%k L7 CLDM D ¥ — 7 i2Rfk% TEA 8.19 %
(retention time, RT : 8.19) ikBlbh, £D¥ - 7 EK
(peak area) (X 427260 % /R L7z,

COXSHABMBICT, VW {OhDEQADRE D
CLDM B#%fEh, Bbhicc—7ERKE CLDM o
exik X h M@ ER LI,

Fig.3 i 4.18x10" ® PMN %, 50 pg/ml OED
CLDM %@ L 30 FRliRiIERL, TOoHMBLILS
Ty LI-MT, “h¥ 200 EALLEO/
R /5 AR, AR, ARRIOREVE-
20\ Bbhi-pHs, CLDM O — 278,10 HEIHE
L (RT: 8.10), = DB§D v — 7 E#iL 562239 ¥7RL
o

ZORREND > THER L7: CLDM DOfEfigic X
b, PMN §o CLDM BEE#*ER L1,

faoREMZ LT - BROFEICT,
PMN PH4EXRE > ME LT,

. & |
EMAENE e + PMN ¥R LH L0, Thith

Table 1 High performance liquid chromatography (HPLC) apparatus and conditions

Reversed uv Mobile phase Retention Flow rate
phase column wavelength acetonitrile : time (min) (ml/min)
(nm) phosphate buffer”

clindamycin p-Bondapak Cis 214 50 : 50 8.2 1.0
lincomycin ] 214 20 : 80 10.0 1.0
rifampicin ] 254 50 : 50 5.5 1.0
ampicillin [} 214 10:90 11.2 1.0
piperacillin " 214 15:85 12.0 1.0
ofloxacin n 254 93: 7°° 5.7 1.8
cefazolin " 254 methanal : PB 9.8 0.8
ceftizoxime n 254 20:80 9.0 0.8
AC-1370 " 254 20 : 80 9.0 0.6
isoniazid " 254 20 : 80 11.0 0.5

* 0.05 M KH2PO« pH 6.0
** 0.04 M KH:PO« pH 2.0
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BXUMBAME (cellular concentration, C. conc.) %

Table 2 RR LR, %7, MBINIRE & IS BEDH.
(MWP?ﬁ»ﬁ*, cellular/extracellular ratio : C/E ratio)

SERICR e,

~=vY vRiidHiz ABPC & PIPC %, 7 = &

vOL. 33.NO. 8 91
Fig.2 Standard curve of clindamycin by HPLC (1.0 ug of clindamyein injec-
ted). The peak concentration (427.8) appears 8.19 minutes after injec-
tion and has an area of 427260.
INJECT
3.60
e — 8. 19
4
EXTERNAL STANDARD QUANTITATION
PEAK # AMOUNT RT EXP RT AREA RF
2.10300 . 218 F 0.000000E0
9.71600 2. Mme F 0.000000E0
28.33600 2.5¢ 3% F 0.000000E0
17.97900 .18 11979 F 0.000000E0
427.26000 §.19 421260 L 0.000000€0
TOTAL 485.39400
Fig.3 Sampling of intracellular concentration of clindamycin (200 gl injection). The
peak concentration appeared 8. 10 minutes after injection and had an area of 562239,
INJECT 0.56
5.05
.96 6.0 20
1.60
8.10
1.1t
EXTERNAL STANDARD QUANTITATION
PEAK = AMOUNT RT EXP RT AREA RF
66564.50000 2.63 66565021 F 0.000000E0
127652.00000 2.9 127653583 HL 0:000000E0
123750.00000 3.28 1237512171 S 0.000000E0
36.95800 5.05 36958 T 0.000000E0
5.65000 5.70 5650 T 0.000000E0
19.78300 6.40 19783 T 0.000000€0
46.84200 6.96 46842 T 0.000000E0
16.65500 7.60 16655 F 0.000000E0
562.23900 8.10 562239 T 0.000000E0
30.99900 1n.n 30999 L 0.000000E0
TOTAL 318687.00000
OIS MEE (extracellular concentration, E. conc.) REiEFiz CEZ & CZX #AW1=p%, WwThd CE

ratio (% 0.5 LT C, MAPREIIMEITRELD BE
{, PMN \DBFREWERTH-70 LML, HL
W7 = ARMEFTHD AC-1370 12 1.18 {£OBT
RERL, T OFRMOMLEHK Or TIRERNRET LB

ﬁ$'c§°7to
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Table 2 Cellular and extracellular concentrations of antibiotics after 30 min,

incubation in human PMN

Antibiotic .E' conc., C. conc. C/E ratio

clindamycin 50.0 ug/ml 634.9 ug/mit 12.70 ('5)*
10.0 103.2 10.32 (2)

lincomycin 50 132.5 2.65(2)
rifampicin 50 63.5 1.27 (3)
isoniazid 50 66.0 1.32(2)
ampicillin 50 23.1 0.46 (2)
piperacillin 50 10.5 0.21 (2)
cefazolin 50 20.0 0.40 (2)
ceftizoxime 50 19.0 0.38 (2)
AC-1370 50 59.0 1.18 (2)
ofloxacin 50 405.1 8.10 (2)

t : Mean

* : Number of experiments

Fig. 4 The intracellular penetration of clindamycin
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HifE%¥ED RFP & INH i, WT*hd 1 £ ELoB
ﬁ*%ﬁ'\'LfCo

w7 R4 FRUAERTHS LCM BTRMARL,
2.65 f&Th - 1o [ UKD CLDM 2, SEDORRKIC
Auvic 10 BEOHAFOLR»CRRLBT EN R IF
T, MISHREE% 50 pg/ml L 10 pg/ml © 2 MHCHT
Lichi, Wwithd 10 S EORV-BITETH -1

790 vROFLWHLEHTHS OFLX 3 CLDM
KRS, 8.10 f£L05 W BITRYR LI,

Fig.4 iw CLDM . RFP ofEisay (15 456 120
%) 7o PMN ABTER%ER LI, CLDM i1 15 43 X
U 30 HEoEETIR, BRERT 10 £ LoBFRT
BHoTct, 60 ik 120 SN LEEEBERAEL LD
ohT, ThEh 6.30 f£2:0 4.07 {5~ LBTEN
EF Lo Zhick LT RFP i3, 15 43¢ 1,28 f&

DOBTEERLIcDE, 120 SR CREEALLE
MEOBTET, KETLEBIZALATI 1,
III. % L 3
VL OREMEH DN TL, S5O AMEN
(=787 7,—22PMN) ERRZhIcHEL, HBA
TEFETHILNTESD, TOIHE, Thbofits
128 E LTBED, HAVREREORIEY T
LrmbhTV3Y,
AMBMATERFTACLATES ME Tk, Myo-
bacterium tuberculosis®®, Listeria, Salmonella'™,
Brucella'®, Staphylococcus aureus™™, Legionella
preumophila® I BB, thoHoHE K in
vitro CHYLREM YRS LI-BE, TohisMOR
BMA~NOBFENET L, BRI EETSARRE
MELTL, ARACHET S HECH L TiiRER
ZRMTE VD, CETORESTHHEY,
ManoELL & Vest® i3, HMOHREH OMBARET
FoREcHT5 BRCOWTKRE LA, bk RFP
P RIBAC 2.2 5L BT L, Eolkbic—, HEA7
FORBICHEDTH - LRELT\ 3, AKEIL
2, MRAPD E.colity % Salmonella™® \=xi3 % £ 8H
EFORBRICOVTLREZA TS, TOX5RE
WHEFH L OREMBACBTT00k M5 L
12, AMBCRAIhTLEDOHTERFL, IHRIH
MUBS X 5 icHiMIc X 5 RRIE % T SBRCRER
CEBEELZ L ThHB,

FER KRR D 5\ HERNREONERE, <1
+7 54 HERIRUHE LTWBWSRHESRDSE
BV <A TORERT R, RERSFERCHETHE
Bk, XhHERELNEESLEE LS, bhbhit



voL. 38 NO. 8

CHEMOTHERAPY

colynEihD, SEORRITIMERE? = < b
374 - (HPLC) %JEA Lico

apmT, BAERLTR (RD LA &£ 2
2, FORMRELAET S T LI X - TRRAB T
pALBEIRA TR B, Jounson BYi 14 WM
Rl T34 LIRERD, vH¥Hil~se 7 -0
~0BE YL L, Proxescn YL FIHNIC, 13 MM
0 RI <A LIHi&ERD, &t PMN ~OBTHY
#ELTW5,

cor 5k RI ¥AWRFRIERT, bhbhdit
HLi HPLC i, RO X 3 RV R\ LORM S LA
#~0ME, B35\ IREXNOAEN L OMENEL,
LabBENMETHD T ENK2RFINTHD, &6
K in vitro DEROKXTIRL, invivo IR LTHIEA
A BTEENTRRE N D,

i, HRARBT LERAOREYUET 5 1DIC
it, MRACEETSRAY LIS LT hide s
v, COBEMORDRbhbRIE, Feouan 5%
Joangon HYAFIV I, velocity gradient technique G
EAEALOMEE) ¥AALL, Chikv ) =2 vilios
YHRRERT 52, WHERS (K2 (EATE
CERFIALI b DT, Joanson H¥i2Xx b, [PH] 1 =
) VRAVWERRT, K22Ltkd 0.2~0.8% Ll
ALEVLZ EXELDBR TV, 2D X5y Y2y
e RV, MRS MR E RIEHICHR L
ARTBIDIE, ARREFESFIATEZS DL Bbh
1o

REMOMBABTA, M7t 5GBS 5L IR T~
DHBROMETHENLE 5 EERC & TH 3,
Kusuener 573 CLDM % [\ C, #RMm%EkL Sepha-
dex G-50 beads I= & 2HAFIOR VRAAEX M, £
DR, CLDM iz PMN ~i 43.4 f£0oBF¥ L1
DL, HKMEE Sephadex beads ~i%, \FhdiE
REKIC L4 ZOBTLRLESE, RAETLTH
IRBEOBTIC L L E ol LT3, 2D X
ECidsh, HAROELBE~OMH#iZ CLDM List
DHEHTCIL TR E L bhbtede, SEObAbIRD
FRICBT 5 MENAER ORERT L, MBI
LEHEML BA TV B E D EE L T
SEDRRICA = 10 EE O H4EF D5, PMN
AOB B ntcit, <=>) vRFER O

ABPC t PIPC, #hic+t7 - a%d £ # © CEZ &
(X Thot, WFhbBARIZ 0.5 ELUFTHY,
CORRBEROME LL—H LT3, £LTZH
SO ORMMMBITIEVEBHE LT, #biizh
ORHOIE A E L~ Fo2b i IR Y BT 2 Tn\ o &

YIRERLTV 3,

TR, IWMOMLER L LT, RFP, LCM,
CP (Chloramphenicol) 7o &2 5%, =i b OEKIT
BHIACEBAL, MAORIBYRTC &AM
hTnane=m, LbhibhORMCeh RFP A% 1,27 4,
LCM 7% 2,65 fi & MIF B IFRE R LI,

2L MRS TiEY Eh TV oDit CLDM ©, 10 f%
UEDBTRYBDI, CLDM AR~ RECS
B2 A= XATOVTOMFRVL O A B R D
A%, Jounson &4 Prokescn 5% 1wrbk, flfa D
viability ®MEOHERE, »5\ 12 pH O, A2
W EEREBTWB, 2% h CLDM i fa A 8 12
1, Pled ELBBORMELLEE L, &< iCHMERD
BIEAAEE LRTRB LTV B,

Rebhibhit CLDM & RFP oMM B T &R
KiCBZ L7z, RFP (2 15 445 120 4% COMT,
LK BLBTROBILIZALRIEN >0 EhiICH

LT CLDM 02513, 15 425 30 4% Ti% 10 &5
EOBTETH 7, 60 S5 120 Hichit TBT
EXNEHRL, 48X CETIEDOR, Jacoss 593
FAROBBERATV B, PiRObhbhoRKER
U<, 120 DERICHEMERLTV 3, DX 5K
ReMlAi&<{ 725 & CLDM DMMABTRNETT5K
RIEARBTHH2, B L5 hAMEABTO A A
= XADBHETSE, 55 PMN o viability
BRUO pH R EHBIF LTV 5 L Bbhis,

SO X5 LTHRANBT LHER 0EiEEH
FlchTVWANLE S IXEERZ LT H 5 #, CLDM
DRERXALFT 1B Y, FOEHFHH IR
NI EETHBZENEREINTVEY,

Zordqbhbhiz#H L i & # TH5, AC-1370
& OFLX oMilaRBITRELNE Lich:, WELSBIF
BTREYRL, &<k OFLX it CLDM itk < 8
FEEVIBUBTETH 7o ZhbDOEFDMAB
fID2H =2 XARDVTIRSGE ORI LETHS 50

SEbhbhsifTic-tz, HPLC %68 LTAMERA
HNEF]OWMEY JTE LB, #ERD RI BV
BRI L —FKLickdre, SBIELFIATES

DL Bbhi,

HERL BMBACEBA LIcROMBESL LT, &M
FROBEIC LD X 5 Y BE S DNIEETHS, ¥
TMRNBTHELFIA LT, % E KA~ 2 E%T
B, WHRPBIEBDE— 7T 4 v IEECERATADL
TEETHH 50 DX 5 IAEHDRMEANDBITIC
BILTiZ, &< OMIEARTCANEZ IS LRI,
RREDIBBITIL, 4400 # R F&LToRME
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POLYMORPHONUCLEAR LEUKOCYTE (PMN)
PENETRATION OF ANTIBIOTICS

Hironosu Koca, Hiroko Nakazato, Masao Nacasawa,

KoicHr WaTanase, Yosuiakt Fukupa, Hikaru TANAKA,

AxiviTsu TomonAGA, Yosurteru Suiceno, Kivo Fujra,

You Suvzuvyama, Keizo YaMacucHr, Atsusur Sarto and
Kouner Hara

The Second Department of Internal Medicine,
Nagasaki University School of Medicine

MasayosHr OGAsAWARA
Department of Pharmacy, Nagasaki University Hospital

We have studies on the penetration of ten kinds of antibiotics into human polymorphonuclear
leukocytes (PMNs) by the method of High Performance Liquid Chromatography (HPLC).

The penetration into PMNs of some of the beta-lactam antibiotics, such as ampicillin, piperacillin,
cefazolin, and ceftizoxime was poor whereas the penetration of AC-1370, a new cephem antibiotic
was somewhat superior to cephems above mentioned (C/E=1.18). The intracellular concentrations
of these antibiotics remained much lower than the extracellular concentrations (C/E<O0.5).

" Rifampicin and isoniazid attained slightly higher intracellular antibiotic concentration (C/E=1.27
and 1.32, respectively). The intracellular concentration of lincomycin was approximately three times
higher than the extracellular concentration (C/E=2.65).

In contrast, the intracellular concentration of clindamycin was ten times higher than the extracellular
concentration (C/[E=12.70). The C/E ratio, however, gradually decreased after reaching a maximum
value at 15 to 30 minutes, but that of rifampicin kept in almost same level in each time during
two hours. The intracellular concentration of ofloxacin was eight times greater than the extracellular
concentration (C/E=8. 10).

The C/E ratios of antibiotics obtained in our study were very similar to the results reported by
the radioisotope technique.



