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% I F 1 B PLAE MR DB EAE & DB

—Cefazolin & cloxacillin 2o\ T—

El B B BAZ - RE M
mi fZ - EHEM— - FE X

¥l IEFR

PRKFEEMBPIR*

(MBF634ES A 12 BZA)

AMBEBEICRIT S cefazolin (CEZ) & cloxacillin (MCIPC) DZREMEE R ¥ELRIMFBE
THEL, X SIBEOEETEZ AL RE/KATEREORALERT Hld, REEY
BRMBEN T & DEARKESE~NOHELHRN L, UTORREH,

1. BsoBEARLERIE, CEZ 84.6%, MCIPC 79.6% T, 7w —+¥D%hik, CEZ88.1%,
MCIPC 85.6% Tk 70 MEBICET HHEROBEBERILMLMPA L REL LD -T2

2. BHMEEBREOEARKARL, CEZ 64.1%, MCIPC 52.1% T, MEFIKICREA L

0L TERLETAAbRI,

3. CEZ & MCIPC 0EHFELRIL invitro THEEENRFREN 1g/dl LT, 2g/dl UTic
WA Lt i@ 203, BEROTIIRE LW EBbh s,

4. BHEOWETEEZD CEZ & MCIPC 0EHEARIT, MBEENTICX bHEFE LIS,

5. BHMESEHELEMED CEZ EAKAL YA FABTHETIHVREETH-15
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ARFCIE, FEBEBCKST snEBRABEROE
b B3t T+ % 7 » 1 cefazolin (CEZ) & cloxacillin
(MCIPC) nZEHEERY, ARGEFER, *7r—YiE
BERE (x7r0—%), BEMKBENBEC2WTHEL,
HBEBRH L, bk, BEHEBHBECSRLHEA
DEEESEREOFRRYMBT5 oo, BEENA
HEOMEEE, HREVELMEEN T EOBAKEE
~DEBYRFL, ETOQREYBLOTHRET 5,

I. R &FH &

1. x &

X, BEBREEI0EL (BiEes, kikdfk, F
I 18~54 &%, F# 35.9 &%), F*7r—EEE 10 4
(BH24, k84, Fin 15~64 5, Fi 28 &),
EBYnEENBEE IR (BlE44, 54, S 21~

56 3%, T 34.8 1) ThHbo i, BEE10LG
M54, b5k, £k 19~29 % FiH 24 R ZE
R E Lo

2. {ERZEA

7 - ARPERD» CEAKAROE CEZ &, ~
=) vRERS & A UBEEHESZEOFE MCIPC
#EY, BEoR—MECH LEAGERYIE L.

3. EAFKAROWERE

FikifiE 4.5ml i CEZ % 713 MCIPC o 100 meg/
ml % 0.5ml 2FHMLT, 37°C T1MKH incubate
#, visiking tube (size 8/32) = Ah, 2,500RPM T1
BREO L, BAFERR O AN EREYHEY » 7
BTHIE Lico ki, MRK (BER+RBEORESD
B) wonThAEOAB YTy, HBREOBMFE
WREXAEL, HERCI YAEAOBARBERER
BDice

4. mAEHBEOBRENEE (Fig.1)

CEZ & MCIPC o & E JU & 1% B.subtilis ATCC
6633 HABREB L THHEBH » 7HEW TR T &

* SRR @ 1 ZFHET 757 Hith
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aor FA%EH, Heart infusion broth jz 0.7% Bactoager
®Ix, pHT. 4 SIE LUA Lico By Fig.1
0k iR Lt MIRFIFHI®D Z &< 0.15 meg/ml L) ET
E | Z&Eﬂlﬂi‘bi'@? o
5 5. MeHEEE, 7473y, 2v7F=v, RE
3 20f
£« SR OWE
o > - <
@ BRIz R M b i 2 hE L, BERSS R
S g by DR L AR, MR Biuret i, 747 3
VL BREEE, 2 v7 = v & REEFL Autoan-
NS B — Lol ey .
ol 020305 1 2 345 10 alyzer PRI & b JUTE L7co
Concentration (meg/ml) 6. IMEENTMEOEALARBOMN
Fig.1. Standard curve of CEZ and MCIPC MBI & b BEAMKEEATET A0 EIERE T
Table 1. Protein binding rate of CEZ and MCIPC in various renal diseases and normal controls.
NEPHRITIS NEPHROTIC SYNDROME
Protein binding rate Protein binding rate
Patient no. Patient no.
CEZ MCIPC CEZ MCIPC
1 90.3% 74.4% 1 93.4% 90.5%
2 87.3 81.2 2 92.3 87.5
3 87.5 85.3 3 91.1 88.4
4 87.3 69.9 4 89.3 90.1
5 85.1 78.2 5 88.2 82.3
6 84.3 82.9 6 87.9 82.6
7 84.0 83.3 7 87.4 86.6
8 82.9 82.9 8 87.2 85.5
9 82.0 85.1 9 83.5 88.1
10 75.1 72.8 10 80.6 74.6
Mean 84.6 79.6 Mean 88.1 85.6
HEMODIALYSIS NORMAL®
Protein binding rate Protein binding rate
Patient no. Patient no.
CEZ MCIPC CEZ MCIPC
1 78.3% 68.1% 1 95.8% 91.3%
2 74.7 65.0 2 94.5 89.8
3 74.2 63.6 3 94.0 92.6
4 68.5 60.1 4 93.5 90.5
5 66.0 48.1 5 93.5 89.9
6 66.4 48.8 6 93.0 90.5
7 62.0 47.3 7 91.3 87.9
8 54.3 26.0 8 90.2 83.6
9 32.3 41.6 9 88.0 85.3
10 87.3 81.2
Mean 64.1 52.1 Mean 92.1 88.3

* healthy adults
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Blobic, 3HOBEMBCOWT, HENKD CEZ 100
& MCIPC oRAMAREY BOMIFHHECIEL, 90 i? :,-.; '.:.
AR, 7oA77y, 2VvT7F=v, R# ~ 80 M 4
W5k & OME Rl - 120 ; 70

7. YAFEEE & 5K 5 (:0

IEERALINO CEZ OBAMAEOTIERR £ Y
3271, Sephadex # AYEEEFTIR\, 1K ILi# P Zg . iz
DU & HIERE Lice J78k, HATLH M ¥ 7ok IE E 0 » . MCIPC
WM 4.5ml i CEZ o 5 mg/dl |¢iE> 0.5 ml %N o
AT STC LI ineubate L, £ Lml & Sepha- 1 2 3 45 6 1 1 2 3 45
dex G 100 Ty Ll & AT7ey, AR OD, 280 nm Total Protein (g/dl) Albumin (g/dl)
DBUR, CEZ fiik Bioassay PATUIE Lo BT Fig. 2. Correlation between serum total pro-

0.01 M phosphate buffer solution (pH7.0) %A\ 7,
II. ™, %

1. BERBoMmBEAMGEROMHT (Table 1)

BaBE 10 4, *7e—¥RE 10 &, BEHETE
%94 LHBOMERA 10 4o CEZ L MCIPC o
BEABERENE Lic, BRCET 2EBEA/KEGRL,
CEZ 75.1~90.3% Ty 84.6%, MCIPC 69.9~85.3
% TE¥3 79.6%, *7m—¥DL i}, CEZ 80.6~
93.4% TEHy 88.1%, MCIPC 74.6~90.5% Tty
85.6% THoleo BUEBNEEICKT S EOEFSRIT
CEZ 32.3~78.3% T¥#364.1%, MCIPC 26.0~68.1%
THY 52.1% TH » fco NBMEADO BEFEERL
CEZ 87.3~95.8% Ty 92.1%, MCIPC 81.2~92.6
% T3 88.3% Thoto

BB EE L OIS CEZ & MCIPC OFEEHE
AR, BREACHENTERALETLE L 6 i (p<
0.01), %¥7:, CEZ DEAFEEFROETHAKE WEFT

Protein bound rate (%)
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Correlation between serum total protein concentration and

protein binding rate of CEZ and MCIPC in chronic hemodialysis

patients and normal controls
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13, MCIPC OEHMEERDETIREWEAAALR
-, —F, B E*R7 r—HiTkiTBH CEZ & MCIPC
DEAKBERITIET, BEACHERTRERRLIIL
o']':o

2, *7e—HOMBEEHLBEAZREROMG (Fig.
2)

%7 v —¥OMFEHRESRL 4. 2~5.84 g/dl Ofif T
botett, CEZ & MCIPC OEAMBARLMMBHEEH
Bl Aabhich o, Ak, mME71+7 v
B3 2.21~3.02 g/dl OFEFETH - o2, CEZ & MCIPC
OEAKARIRT A7 ¢ Vi &b HE XA Bhish -
12

3. MERHBECEAKER~OHY (Fig.3)

HEMODIALYSIS NORMAL
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Fig.5. Correlation between serum albumin
concentration and protein binding rate of
CEZ and MCIPC in chronic hemodialysis
patients and normal controls
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MR A MEED CEZ & MCIPC DR A5 ERANDE
WA T 5 fosdbiz, Monitrol [1fl¢ 1g/dl 225 9g/
dl ¥ CORAMRERIER LIRN L1, CEZ OBRAKS
Rix, BEAWEE 1g/dl LIF T, MCIPC DEEAM AR
1 2g/dl LT T, BEMEROENRETAALNI,

4. BHFHITREZOMMEE L RAMKEROBMF
(Figs. 4, 5)

1B BT o Mifs R A & CEZ & MCIPC o
BfEARY, HADZN &R Lic (Fig.4), 1%
PEFHF R O MHA TR E113. 6. 43~8. 08 g/dl DI H
b, EHEAIL 6.41~8.45g/dl TH -1, BHUFTEHE
o CEZ & MCIPC 0B AfEARIL Fig.d 0 &<, i
BACERTER AN L DR, REAR LI
B Lichintce RiIT, ME7L7 I vELEAKEEGRD
Bifh%k #®H Lic (Fig.5), @tEMEED miFD 7 v
7 3 vEiL 3.68~5.36g/dl DI H b, EEAZ
3.65~5.43g/dl T H » to, 1B M FHEED CEZ &
MCIPC nZEAZARITEE, BEACENTETAAR
LRICAME7 L7 3 vEBESHEBIERbRIh T

5, MEsv7s=v_EAESROME (Fig 6)

BB REC BERTH M7 v 7 F=viE&& CEZ
& MCIPC 0ZEHFBEARDEIF LM Lic, BHEFENE
ZOMEE 7 v7F=vEiL8 41~14.12 mg/dl DFEHEIC
#b, CEZ & MCIPC nZEHFEARIL Fig.6 0 &<
T, M7 v7 5= viEELOMRBEIALRIEH > T,

6. MERFEFOEBABELORR (Fig.7)

MEBRFELEFWLE L CEZ & MCIPC DEAZEER &
DOBAfRE #HE Lic, MIFRFE 2 F B KL 48.1~84.3
mg/dl OIS H, CEZ & MCIPC 0ZEHEESRIL
i, MERFEERBEIHINT D LEBEAEERDET

. MCIPC
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Correlation between serum creatinine concentration and

protein binding rate of CEZ and MCIPC in chronic hemodial-

ysis patients
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Fig. 7. Correlation between serum urea nitrogen concentration and
protein binding rate of CEZ and MCIPC in chronic hemodialysis
patients
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Fig. 8. Effects of hemodialysis on protein - 0 I % TR
binding of CEZ and MCIPC Fraction No.

Fig. 9. Reversibility of protein binding of CEZ
on sephadex gel filtration

w

AT NV (B i
7. EARBEROMKEN X 5BE (Fig.8)
EMENC M BEN 2 F T T BB EE 34 % 69.3% ~N LMK SR, —F, MCIPC O
DEARBER MBERFEEE OBEREARIO7AS EOBARD, EH1 T 59.1% 75 80.9%, iEFI2
v RBHTEIE THB Lic, CEZ » BEESEY MK TIX 52.8% 72 b 64.5%, fEBI3TIX73.9% »b
EWRIE THET B &, EFIL T 68.1% 5 75.0 87.8% ~ LM AL, MR, MPBHCL
%, fECI2 TiX 43.8% % 70.0%, fE3 TiL 58.1 WEAKEROEMMA R LRTA, FOBEMEARL
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pRich, MBRFEFR, OBEKEARIOCT7A7 IV
BEOTL LIXAEBIA IR - T

8. EARBEOY VBB L HKRE (Fig.9)

B BTEELEOEAKA O ICOWT, ¥
F@iE TR Lico Fig.9 o EJinh, BREEMLED
&, CEZ 0%, BRBEZME+CEZ, 3 JORBOEH
MmE+CEZ ¥ 1 FRE Ths, HHT BEMK+CEZ
COEFENY, MERASERIALRT, LAY
Fraction No. 26 75 29 [ MM & LT bR, BT
BEME LS LIz CEZ XY AR TR LA EIERER
ELTHRBLRCERERY S, BYEMTHENTRAE KO
BORELr EFMmE L RRCIERZ 55V &2 Bbh
to

1. # 23

ExoMBEABERXRAUET 2546, FREMGC X
i W R ERT Do BRI, FEENTE B
JHEBEE, BRLERE DD, FHEC—E—E1DH
%, REHBERG LY DH I X B8 LBIMABEI, AT
BENE, WEHMIEL, LEOERLILVOT
BLAVLRTE D, AHRTHROBIFEECLD
JE Lico

EHDEEFEE X Pharmacokinetics [CE B 7B FH
50, BREACOVWTREL ORI NT V5, &
e LI BEAOEAKARIL, CEZ92.1%, MCIPC
88.3% THh » fc (P E & E X HEHFK < 10meg/
m), BFEAD CEZ 0B A FEA RIX, FHELY R
SHIMIZU 5911 90~92% L #E LTk, HADFERLE
BIERUTH-7T0 MCIPC DFHiX, 3EH® % BIRD
LML 95% LH|ELTED, RADHERIVETHME
TH-To

=7, REGICRT 2RI, FICHREIIC
B ARHNIFBE ThH D, SEOKF T, BRIETS
ELBEESZIT, CEZ 84.6%, MCIPC79.6% Thh,
%7 m—+T3, CEZ 88.1%, MCIPC 85.6% T#H-
Teo BREDHEBFNZITERVA, BREx 7 —H
BT HHEROBALERIL, BEALAZEILVLE
Bbhs,

PAHER, T L TULEREGFOT7TAT I v EFE
TH9DT, *7r—YOBEAFARL MFEEL L OH
REBE Lic, BRI Fig. 20 Z & { ¢, CEZ & MCIPC
DEAGARIMBEREARLOVRC T LT § vELX
BBk o, BIED 12, F7r—¥D7rE=AF
DEAZERIE, BEACHEXTET ALK, TOR
RE7ALY I VIIEETH B ERRT B, 578 —
FCRTBHREHBOBFHIRAYU S THE TE L

X7r—¥TlR, OBFEEAENMETTSELEABKEER

BHEFTHTHS S &) UP DT LI 21

7o, Monitrol Mi##H\T REAKAROMBER
Bt L& 5, CEZ i 1g/dl LA, MCIPC % 2g/dl
UT Tt REABERD ETH 2bhic, T OUR
VT, TOHEHI & b EER R B L o M i 2R 15 B O IR
ATk, BEKARCL BES LW L2 RIRLTY
ZJc

BARLBE T, 7TEFAyy A8, ) FLEs<
NMNER—L, FLT7ERL CFbFvy, =270
B, 7rt<qfF, 7z=Mv, V=70V, AN
T a7 VR EDRYOEBEAMKEILETL, £k
IERACBRIC THATREM Y S b, Thb DEFLXETR
LBECHERT A, ERCKES R 2
RTWwb, Lo L&A Ewo\W\Tix, PCG, MDIPC,
CET, CER, DOXY ¢ & TEABERDOETFT O #
NI A BH, EMEREHIA LR TV RV,

L@ KRE TR, BEMEERTEEO BAKSRZ
CEZ 64.1%, MCIPC52.1% Tk b, MEHIILIT @
AT HART EHR 1 BAZARO ETF2nAbhic (p<
0.01),

BREBEEZO BEARKREROETE b LbTHREELL
T, RANE 5% NAKANO 5 (¥, BALBEHETAHAD
A EEQMECHESTS BTV 5 A, CAMPION
5192 ANDREASEN 5%, {EZ HIMAE DA T T
IV ERE LTW5, SEOKE TIX, BMEMEENT
BEIETSH CEZ & MCIPC 0ZEAMKEARIZ, MBEE
HEIU® 747 vBEE ZBERK ETRADRTIC
(Figs.4,5), @M ENBEOMEFAOELMERIE
ToREREZ, mEESEEFEGRIPV-EBbhd,

BRE&BETE, OFPCr7v7F=v, REEHR K
REFRENERTHOT, ThboREEMEIER
EAERCBEFR T AT BERE Lic, TR Fig. 7
R LicZ &K, REEFHHHMT 5 & CEZ &L MCIPC
DEAZBERDOE TN L LI,

ZhooEEHEOBRALEECEORKEOEEC
DNTh, ZHETREONDEEN DD, Tibb,
O,MALLEY 53, o7 V¥ v FOBEBHEEROETIX
mE7v7F=vE L OREFERLMEr HBHZ &
REIDENBERG 593, 7 = = M { v OEAFHESIIFA UL
mEs7v7F=v, RRERLMAEVSD EHELTW
bo LML, CAMPION B3, x5 v, FOEAES
Bl v7F=yv, REZFRENIL W &R, CRAIG
BT, ALT7 5 A FFY V- LOBAKREICI VT
F=v, RFE, R AFL7T7=0 018 kv
HEL, ERC X DEENRL D EIIT o\

SED #Et 1k MAFRFEER 2 48~84mg/dl DEiFR
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DB TH A2, RIEBH OB I CEZ & MCIPC
DEAMBERILET L, BAKSOETIIRHEEF DN
S23ghh, &SIl 4 D IR HEEE AR EE D FEGI R HE L
THRHFTH 5,

Ol © REMWE = D\ Tk, LOSOWSKY 52,
CRAIG &9, BACHMANN 520 % i 5N (FFA)
PRE LT 50, BAMGSE LMEREALRT, ¥,
PARSON B2t 2 v AT r—A L b Y U4y FEDMH
o B Licht, MBIk abhighofc b i LTV
bo BMALEBEOREMLARETORE L LTHITMAD
BlEI BRI TH B &Bbhb,

BRLBED BEKATRRI W & 5 MEHEFT O ¥
T OWTIZ M A % {, ANDREASEN® £ ODAR-
CEDERLOF 52 i3, IEME/Arb 3w+ 5 L#MEL,
REIDENBERG %% SHOEMAN 52022 CRAIG 5 '3 3.g¢t38 L
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1o (Fig.8), o WEIBEE M+ 1= CEZ & MCIPC
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ZEnEbh b,

BReREOEHOFEAKEOVET 2L OTHEREL
L O DR B, XD TR, ARKE
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BTxh, ToWEIF BRIRTVB,

DEPNER 5%, RBIEBEMEY XAD-2 # 5 41
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PROTEIN BINDING OF ANTIBIOTICS IN VARIOUS
RENAL DISEASES : CEFAZOLIN AND CLOXACILLIN

Masatosti Niwayama, Hiroyukr Hoswino, YosHiNorl SHiMAzU,
Kazuyukr Tazaki, Kenicui Icarasui, Kouicht Wapa
and Masaaki ArRakawa
Department of Medicine (1I), Niigata University School of Medicine, Niigata, Japan

The binding of antibiotics with serum protein plays an important role in the effect, distribution and
excretion of antibiotics. Although there are many studies on this phenomenon, very few are conc-
erned with the protein binding of antibiotics in renal diseases. In this study, we attempted to clarify
the protein binding rate of antibiotics in patients with various renal diseases, and the cause of impaired
protein binding in hemodialysis patients.

The binding of CEZ and MCIPC with protein was measured by the centrifugal ultrafiltration method
in 10 nephritic, 10 nephrotic and 9 chronic hemodialysis patients. Ten normal subjects were also
studied as controls.

The percentage of bound CEZ was 84.6% in nephritic, 88.1% in nephrotic, and 64.1% in chronic
hemodialysis patients. With MCIPC, it was 79.6% in nephritic, 85.6% in nephrotic, and 52.1% in
chronic hemodialysis patients. Namely, the binding rate of CEZ and MCIPC with protein was much
lower in chronic hemodialysis patients than in normal subjects (CEZ : 92.1%, MCIPC : 88.3%).

Results showed that the binding of CEZ and MCIPC with protein in chronic hemodialysis patients
increased after hemodialysis. This suggests that the reduced binding rate was due to some dialysable
~ substances which accumulated in these patients.



