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STUDIES ON THE MODE OF
ACTION OF ANTIBIOTICS

Yosnio Kuropa

The First Clinic of Internal Medicine, Tokyo
University, School of Medicine

For the purpose of studying the mode of action of
antibiotics in the body, the following experiments
were performed.

1) The rate of absorption of antibiotics to ery-
throcytes were examined in vitro.

Streptomycin (SM) is hardly and penicillin (PC)
is slightly absorbed to erythrocytes. On the contrary,
«<hlortetracycline (AM) and chloramphenicol (CM)
are highly absorbed to erythrocytes. The rate of
absorption of erythromycin (EM), oxytetracycline
(TM), tetracycline (TC) and carbomycin (MM) are
‘moderate.

2) The rate of protein binding of antibiotics were
-estimated by dialysis method.

EM, TC, TM and SM are slightly, PC and CM
are moderately, AM and novobiocin are highly bound
to serum protein and also to human albumin.

3) The differences of the distributions of these
antibiotics in the blood are clearly explained with
these patterns such as absorption to erythrocytes or
binding to serum protein.

4) Reversibility of the inactivation of TC due to
protein binding was demonstrated by diluting the
serum.

5) Antimicrobial inactivations of antibiotics in
‘the tissue were examined in vitro.

TM, PC and CM are slightly or moderately inac-
‘tivated by the liver emulsion of rabbits. MM is
highly inactivated by the various tissue emulsions,
f. e. brain, lung, liver, spleen and kidney. SM,
AM, TC and EM are little inactivated by any of
‘these tissue emulsion.

In spite of the existence of inactivating facility of
the normal liver emulsion, the inactivation of CM
by carbon tetrachloride injured liver emulsion was
‘not demonstrated. This finding explains the interest-
‘ing fact that active CM is excreted in higher con-
«centration in the bile when the liver is injured by
«carbon tetrachloride in the dog.

In general, the absorption to erythrocytes and
‘binding to serum protein are considered to play the
role of depot or vehicle of various substances such
.as pharmaca, toxins and microorganisms. In an-
tibiotic therapy the meaning of blood level is very
important and the above mentioned data of absorp-

tion to erythrocytes and binding to serum protein
explain the differences of distribution in the blood
of various antibiotics. And furthermore, the diffe-
rences of the rate of penetration of the drugs into
the inflammatory area are also explained with these
data. Inactivating processes by some tissues show
one of the fates of antibiotics in the body.

A STUDY ON CHEMOTHERAPY
FOR PULMONARY SUPPURATION;
WITH SPECIAL REFERENCE  TO
DRUG RESISTANT CASES AND
THEIR HISTO-PATHOLOGICAL
FINDINGS

Sur San-Kar, M. D.

From the Department of Surgery, Tokyo
Medical College

(Director : Professor KINGO SHINOI, M. D.)

It can not be denied that the efficacy of antibiotics
for pulmonary suppuration has recently diminished
and become null in many cases. This results from
the increase of drug resistant germs and from the
histologic alterations produced by chronicity of the
disease.

From this point of view, the author examined, in
a series of 32 cases of pulmonary suppuration, the
resistance of microbes with the sputum samples
prior to surgery, and attempted to investigate the
relation between the degree of drug resistance and
the histologic changes of pulmonary lesion resected.
The results are to be described under.

1) Lung specimens from 32 resection cases were
grouped histopathologically into five forms which:
were further examined for the relationship with the
degree of drug resistance. Strongly resistant cases
were discovered at 73.3% of the present series and
mostly belonged to the abscess-cavity form. Slightly"
resistant cases were found at 71.4% and the majority
of them were included in the pneumonitis form.
Non-resistant cases belonged most frequently to the
cleaned cavity and next frequently to the pneumo-
nitis form.

2) The tendency was observed that the larger
the size of cavity, the stronger was the degree of
resistance.

3) The mixed lesions were detected at 66% of
the strongly drug resistant cases, and the prepon-
derantly productive lesions were in 57% of the
slightly resistant cases while in 83% of the non re-
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sistant cases. In other words, the stronger the
degree of resistance, the intenser was the pyofibrosis,

4) As for the germs within lesion, typical micro-
bial form was observed in 20 cases (62%); the germs
were most frequently distributed in the cavity walls
.and decreased with approaching to the lower layer,
.and no bacilli were found in the deep layer.

5) The stronger the drug resistance, the denser
was the microbial distribution in various parts of the
lesion. The variety of microbes was many. Spi-
rocheata was found very sparingly. Staphylococcus
was found even in the relative periphery and assumed
to play the leading rdle in the emergence of drug
resistance.

BACTERIOLOGICAL STUDIES ON
779 CASES OF SUPPURATIVE
DISEASES

KaTsuo Saueki & Yosmzo NAGAI

SHIMIZU Surgery, Medical Faculty,
Tokyo University

Reports of bacteriological studies on 779 cases of
suppurative diseases, which were examined in the
laboratory of Tokyo University Hospital during 1956,
are reviewed. About 460 bacteriologically positive
cases of them, percentage of causative organisms
.are stated.

Furthermore, in comparison with HOSOYA's data
in the period during which only sulfa-drugs were
available, remarkable changes are observed in bac-
terial flora. Conspicuous decrease of Streptococci is
mnoted and, on the other hand, relative increase of
Staphylococci and Gram negative bacilli are recog-
nized.

As to sensitivity test, many antibiotics resistant
Staphylococci are observed and especially the ones
resistant to penicillin and sulfa-drugs are noted to
be remarkably increased. Streptococci are sensitive
1o each antibiotics, but Pseudomonas aeruginosa is
resistant to almost all of antibiotics. Many strains
of Escherichia coli are sensitsve to chlortetracycline,

oxytetracycline and chloramphenicol.

EFFECT OF MITOMYCIN C UPON
EXPERIMENTAL TUMORS
Isamu UsuBucHI, SHoicHl OBosHI, RyoicHr
TsucuipA, HiDEHARU TANABE &

NaoTAKA NARITA

Department of Pathology, Hirosaki
University School of Medicine

Effect ot mitomycin C, which is the same sub-
stance as mitomycin X, upon various experimental
tumors was studied. Hybrid rats weighing about
100g and dd mice weighing about 20g were used
in the experiments.

A) Effect on ascites tumors : 50~500 mcg of
mitomycin C was daily injected into the abdominal
cavity during 3~38 days starting from 48 hours after
the intraperitoneal transplantation of the tumor.

Striking effect was recognized in the cases of
diploid, tetraploid Hirosaki sarcoma and Ascites
hepatoma 130, where daily administration of 50~
100 mcg/kg was sufficient to prolong the survival
days of the animals.

Marked effect was recognized in the cases of
Ehrlich carcinoma, where daily administration of
200 mcg/kg was sufficient.

Moderate effect was recognized in the cases of
Yoshida sarcoma and mouse lymphatic leukaemia
S. N. 36, where daily administration of 500 mcg/kg
was required. Slight or no effect was recognized in
the cases of Takeda sarcoma, ascites hepatoma 7974
and Usubuchi sarcoma.

B) Effect on solid tumors: 200~500 mcg/kg of
mitomycin C was daily injected into the abdominal
cavity during 7~15 days starting from 3~10 days
after the subcutaneous transplantation of diploid or
tetraploid Hirosaki sarcoma. The growth of the
solid tumor was inhibited completely in the cases of
earlier treatment, while in the cases of later treat-
ment recidivation was recognized in some instances.
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Sulfisoxazole * FiFEHH & DR
ERNGERASRE FH

WAERE . FE A
Z#R FK XB
ERRTRTE

Bi#RC, bacterial population D—ZFDEDORE X
Ik 5EED SM, INAH, PAS » sulfisoxazole (SZ)
L OBABREOWTHE LD T, A CiZ, bacterial
population D KA DD FH LML IET 5 BE DT
Fe SZ r offABBEIDOWTER LI,

SM 20mcg ¥7-i2 INAH 1mecg & SZ 0, 1, 5, 10
meg X RHFE LBOMEEEERE, SZ oFEIZ Lo
T, BEOEYXRIedDl, LivL, SZ ALK
HEH T, THEEEOKE XAVNEL B DT, R SZ
BEAC X D IHEBRBO BT B L X BB, #2
T, BERRECXOTALRS, SZ © SM ¥k
INAH fHEBEDOEMED 1 013, REBIER & AHE
ERBOBIC I B0 LEHRING, —F, PAS 10
mecg ¥ 743 tibione 20 meg & SZ » O ATiX, SZ
PERIC X D THO T 4 £ % R OH BEOW ik bh
2o Tisdt, PAS t SZ ¥ 7-i1 tibione ¥ SZ r D
Bl ERER LB L EL bh 5,

SM r SZ BtF¥7-13 INAH b SZ §iEiz, SM it
% 7oix INAH D in vivo HB%Z HBEIRSD
L mEInEs, —F4, PAS & SZ oft B it

tibiorle . SZ D@t CI1x, PAS fifth % i3 tibione fif
HED in vivo MBERBES RSB LXK TEL IR
Ve

INAH—Sulfathiazole BERREEI X
% INAH R 0BT

BEEM= R # - RNERE
ERERANE

INAH-Sulfathiazole (ST) $tBic k>, INAH i}
BOHBEARIE LEBS 5 5 b BeRd bl bic kRO,
PREBR % 1T, 1953~1955 FFI- K Fif s AR OB
BZERERAE L, YR TEEMERES CRRe
INAH 5520 fnhoiefl, LAk gL L, H18
INAHO.2g ST 2.0¢ f#tf%GH, 114), £ 118 INAH
Bh 0.2~0.3¢ 450, 634, %5 I F ST 34k 2.0g
£H, TROIBEFITHERTR, 3IARK
INAH AR Tl ol R it Lice FIFT,
3» AR HEO ot 36IRBA LT, 8BIF 14l
#2034 INAH 1meg fittam Licad, £ BT 63
Bih 35 Bas INAH 1 meg THERR Lic, & DL -
test kD, 6% DEBRETHEETHS (Xe=3.50,
p=0.06), §€->C, INHA-Sulfathiazole §f FIHEREI &
b, INAH MBI BRI HBET 52 LXEI D
LS BIhd, 7cis, INAH-Sulfathiazole Pf RS
3~7 » AMIfTIc oA, R EIE R RTZ Likieds
2z,



