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1. FEREH

Ampicillin (ABPC, BH i5 & %), carbenicillin
(CBPC, 7 7 4 #—), piperacillin (PIPC, EL{t
%) ceftizoxime (CZX, # ), cefotiam (CTM,
F 8 H 4 ¥ —), latamoxef (LMOX, # ¥ %),
gentamicin (GM, 35 ¥f %), minocycline (MINO,
H# L %Y —), chloramphenicol (CP, = #),
erythromycin (EM, X H & & %), clindamycin
(CLDM, H&7 v 7Y 3 ), fosfomycin (FOM,
BAYSHYE), colistin (CL, FHpf%i%E), polymyxin B
(PL-B, 7 7 4 ¥ —), amphotericin B (AMPH,
HZ& ZX 7 4 7), mitomycin (MMC, #% f%#8),
actinomycin D (ACT-D, FH&%%), daunorubicin
(DNR, HH 4 %! %), aclarubicin (ACR, IWZAH
%), doxorubicin (DXR, 3 1% &), bleomycin
(BLM, B#{t%), pepleomycin (PEP, M%&)
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Fig. 1. Cytolysis of polymorphonuclear leu-
kocytes (PMN) by B-lactam antibiotics.
51Cr release from prelabelled murine PMN
cultured in RPMI medium with various
concentrations of the test drugs for 14 h
was counted. Percent PMN cytolysis was
calculated as the percentage of *'Cr
release by the test drug out of the release
from mechanically lysed PMN. See
details in the test. The test drugs-ampicil-
lin (ABPC), carbenicillin (CBPC),
piperacillin (PIPC), ceftizoxime (CZX),
cefotiam (CTM) and latamoxef
(LMOX) - are abbreviated as ABPC,
CBPC, PIPC, CZX, CTM and LMOX.
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Fig. 2. Cytolysis of polymorphonuclear leuko-

cytes (PMN) by other antibacterial and
antifungal antibiotics.
Method: as in Fig. 1. The test drugs-genta-
micin (GM), minocycline (MINO), chlor-
amphenicol (CP), erythromycin (EM),
clindamycin (CLDM), fosfomycin (FOM),
polymyxin B (PL-B), colistin (CL) meth-
anesulfonate and amphotericin B-(AMPH) -
are abbreviated as GM, MINO, CP, EM,
CLDM, FOM, PL-B, CL and AMPH.
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Fig. 3. Cytolysis of polymorphonuclear leuko-

cytes (PMN) by anti-neoplasmic antibiotics.
Method: as in Fig. 1. The test drugs-mito-
mycin C (MMC), daunorubicin (DNR),
doxorubicin (DXR), aclarubicin (ACR),
bleomycin (BLM), pepleomycin (PEP) and
actinomycin D (ACT-D) -are abbreviated as
MMC, DNR, DXR, ACR, BLM, PEP and
ACT-D.
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O Antibacterials, * Antifungal, and ® Antineoplasmics.

ABPC, ampicillin; CBPC, carbenicillin; PIPC, piperacillin;
CZX, ceftizoxime; LMOX, latamoxef; GM, gentamicin;

MINO, minocycline; CP, chloramphenicol; EM, erythromycin;
CLDM, clindamycin; FOM, fosfomycin; CL, colistin; PL-B,
polymyxin B; AMPH, amphotericin B; MMC, mitomycin;
DNR, daunorubicin; DXR, doxorubicin; ACR, aclarubicin;
BLM, bleomycin; PEP, pepleomycin; ACT-D, actinomycin D-

Fig. 4. Correlation between the 50% lethal

dose in mice and 50 % cytolysis of polymor-
phonuclear leukocytes (PMN) .
The 50 % lethal dose (LDs,) in mice of the
test drug and 50 % cytolysis of murine PMN
(PMNs,) by the test drug were plotted, and
their correlation for test drugs was
examined. The abbreviations for the test
drugs are as in Figs. 1 ~ 3.
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Table 1. Concentrations of antibacterial, antifungal
and anti-neoplasmic antibiotics necessary
for 50% cytolysis of polymorphonuclear
leukocytes (PMNj,)

Group of drugs Drug PMNy,, mg/ml
Antibacterial antibiotics
Penicillins ABPC 25
CBPC 16
PIPC >100
Cephalosporins CzX 15
CTM 8.6
LMOX >100
Aminoglycoside GM 6
Tetracycline MINO 0.22
Chloramphenicol Cp 13
Macrolide EM 0.17
Lincomycin CLDM 18
Fosfomycin FOM 12
Peptides CL 0.18
PL-B 0.3
Antifungal antibiotic
Polyene AMPH 0.05
Anti-neoplasmic antibiotics
MMC 0.06
DNR 0.0001
DXR 0.0006
ACR 0.002
BLM 0.6
PEP 1.0
ACT-D 0.0004

ABPC, ampicillin, CBPC, carbenicillin; PIPC,
piperacillin, CZX, -ceftizoxime; CTM, cefotiam;
LMOX, latamoxef; GM, MINO,
minocycline; CP, chloramphenicol; EM, eryth-
romycin; CLDM, clindamycin; FOM, fosfomycin;
CL, colistin; PL-B, polymyxin B; AMPH, am-
photericin B; MMC, mitomycin; DNR, daunorubicin;
DXR, doxorubicin; ACR, aclarubicin; BLM,
bleomycin; PEP, pepleomycin; ACT-D, actinomycin
D.

gentamicin;
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CYTOLYSIS OF POLYMORPHONUCLEAR LEUKOCYTES BY
VARIOUS ANTIBIOTICS

Saeko Anjo and Yuriko Kondo

Department of Pharmacy, Toho University Omori Hospital, 6-11-1
Omori-nishi, Ota-ku, Tokyo 143, Japan

We quantitatively determined direct cytolysis of murine polymorphonuclear leukocytes (PMN)
by various antibiotics measuring their release of prelabelled *'Cr in vitro. The g-lactam antibiotics
ampicillin, carbenicillin, piperacillin, ceftizoxime, cefotiam and latamoxef, the aminoglycoside
gentamicin, the macrolide erythromycin, the lincomycin clindamycin, and the chloramphenicol
chloramphenicol, were found to cause no cytolysis of PMN within the range of their usual blood
concentrations. But the cytolytic concentrations of these drugs were 100 to 1,000 times higher.
Moreover, their cytolytic effects appeared suddenly at certain concentrations. In contrast, the
cytolytic effects of the tetracycline minocycline, fosfomycin (fosfomycin), peptides (colistin,
polymyxin B), and the polyene amphotericin B on PMN appeared gradually in a dose-dependent
manner, and their cytolytic concentrations were over 50 times higher than their usual blood concen-
trations for antibacterial antibiotics and over 10 times higher for the antifungal antibiotic. The
cytotoxic mechanisms of the above two groups also seemed to be different. Anti-neoplasmic
antibiotics could be divided into two groups by their cytotoxic effects on PMN. The cytolytic effects
of mitomycin, bleomycin and pepleomycin were found to be low. In contrast, those of daunorubicin,
actinomycin D, doxorubicin and aclarubicin were markedly high and especially the 50 % cytolytic
concentration of DNR on PMN (PMN,,) was close to the usual blood cocentration. The PMNj,
was in good correlation with the LDs,, one of the general toxicity indices. These results suggest that
our PMN;, is a possible index of toxicity for these drugs.



