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WEE B, Standard & 3 X, HEOLICECMFREYR
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Tab.1 Blood levels mcg/ml 500 mg i.m.
30’ 1° 2° 3 4 6 8 10°
No. 1 12 31 10 7.6 3.6 2.4 0.7 o
No. 2 22 23 29 28 14.5 7 1.8 0.46 3
No. 3 38 4.5 20 21 7.2 3.1 0 0 5
No. 4 21 33 30 23 5.8 2.6 0.7 0.27 %
No. 5 12.5 17 23 13 10.5 4.6 3.8 0.28
N{ Avg 21.1 29.7 22.4 18.5 8.3 3.9 1.4 0.2
© 1 No.1 7 17 5.8 4.3 2 1.4 0.4 0
No. 2 12.5 13.4 17 16 8.2 4 1 0.27
No. 3 21 25 11.5 12 4.1 1.8 0 0
No. 4 12 19 17 13.4 3.3 1.5 0.42 0.16
No.5 7.1 9.6 18.5 7.4 6 2.6 2.2 0.17 A
Avg 11.9 16.8 13.Q 10.6 4.7 2.3 0.8 0.12
""""""" 30’ I 2° 3 4 6° 8 10° H
No. 1 10 12 8.8 6.1 3.6 3.0 1.9 0.8 5
No. 2 9.4 8 6.4 6.0 3.1 1.3 0.78 0.3 ..M
% { No.3 15 16 10 5.6 3.4 0.14 0.35 0 i
O | No.4 14 14.5 6.1 3.8 2.2 2.1 0.41 0.24 8 &
No. 5 6 8 6 3.4 2 0.95 0.25 0.18 £
Avg 10.9 11.7 7.44 4.98 2.86 1.75 0.74 0.30 &
Tab.2 Urinary excretion 500mg i.m
CEZ
2 y 6° 8 10° 12° 16° Total . %
No. 1 172.8 160. 0 83.2 18.8 10.1 3.1 1.3 444.3 | 88.9
No. 2 188.0 152.0 91.2 60.0 30. 6 6.2 9.4 487.4 | 915
No. 3 153.0 102.0 92.0 52.0 15.5 18.2 6.4 434.1 } 86.8
No. 4 162.0 186.5 112.1 23.4 12.0 4.6 0 450.6 | 90.1
No. 5 144.0 126.0 34.1 14.0 8.4 1.3 0.8 328.6 | 65.7
Avg. 153.9 185.3 82.5 32.6 15.3 5.7 3.6 429.0 . 5.8
CER
2 4 6 8 10 12 16 Total . %
No. 1 220. 0 60.0 52.5 24.0 18.9 7.7 6.1 389. 2 77.8
No. 2 140.0 111.0 46.2 24.3 10. 4 3.2 0.9 335.0 67.0
No. 3 199. 4 80. 0 54.1 29.0 18.2 10.0 0 385.7 77.1
No. 4 109. 2 96.2 33.0 28.6 8.4 7.7 283.1 56. 6
No. 5 144.6 74.4 34.0 16.8 7.6 4.0 281. 4 56. 3
Avg. 162. 6 84.1 43.9 24.5 11.7 7.9 334.8 66.9




VOL. 18 NO. 5

CHEMOTHERAPY

627

BERMSEE CAE Lz CEZ 2B\ = (Tab.2), CEZ
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Tab.3 In vitro recovery from organ emulsion

(Rats)
concen’ral®yl  4meg/ml 40 meg/ml
eCove
ormnigion - |meg/ml| 9 |meg/mi| 5
Liver 41 | 108 | 45.7 | 116
Spleen 4.0 100 38.7 96. 8
Kidney 3.8 95 | 89.0 | 97.5
Lung 3.4 85 | 34.7 | 6.8
Muscle 3.8 95 | 85.5 | 88.8
Brain 3.4 8 | 35.0 | 90
Blood 3.7 93 | 410 | 103

i, DTOEREYRL, CoOERKRTHEL, 1009 LIk 3Organ emulsion is 5 times diluted with phy-
D DL, TOERFHEELDE F VI, siologic saline solution
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Fig.11 Distributions of CER, CEZ and CET in rats 100 mg/kg i.m.
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Tab.4 Distribution of CEZ in rats
100 mg/kg i.m.

Tab. 5 Biliary excretion (Rabbit No.1)
50 mg/kg i.v.

1/2 1 2 Min. 10 20 30 40 50 60 70 80
Liver 108. 5 46 5.6 Serum | 67 45 27 21 27 28 24 24
Spleen 12.9 8.9 3.6 Bile 6.535 86 235 170 96 45 40
Kidney 145 140 87 Total recovery 0.9% (mcg/ml)
Lung 70 45 11
Muscle 18 16.5 8.5
Brain 4.7 4.3 0 Tab. 6 Biliary excretion (Rabbit No.2)
Blood 48.7 40 17.2 50mg/kg iv.

meg/g Min. 10 20 30 40 50 70

i, FAROHEHETHB CER, CET® Lz,
IRV TEVW ORI TH D,  EFRBE
DE\NZ L, BH AP CER, CET IKIENT IV
FHE (B L—FHT5 (Fig.11),
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2) MmAPRERE . 1) BAEERBEZELHFHNEEERTES MIC NE
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3

B

A %5 ¢ J. Antibiotics, Ser. B, 19(2), 135,

1966
KRG, &2
: 522, 1965

J. Antibiotics, Ser. B, 18(6)
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FUNDAMENTAL AND CLINICAL STUDIES ON CEFAZOLIN

Hirosur OxkuBo, Yasuo Fujimoro, YUuruko OKAMOTO,
Kyosuu Go & Junko MAKINO

First Department of Internal Medicine, Kansai Medical School

Studies were made on the characteristics of “Cefazolin” a new derivative of cephalosporin-C, with
special reference to the comparison with the other cephalosporin-C derivatives.

1) In vitro sensitivity of micro-organisms isolates from patients : Cephalosporin derivatives such
as Cefazolin (CEZ), Cephaloridine (CER), Cephalothin (CET) and Cephalexin (CEX) showed definite
differences in their antimicrobial potency from each other, though a considerable correlation was
observed.

CER against Staphylococci was the strongest in activity, followed by CET, CEZ and CEX in order.
However, CEZ against E. coli and Klebsiella was the strongest, followed by CER, CEX and CET
against the former, and by CEX, CER and CET against the latter.

2) Blood levels: Five healthy adult volunteers were examined for their blood levels after a
single intramuscular injection of CEZ 500mg. A preliminary experiment revealed that the inhibition
zone in band culture method produced by CEZ became smaller when the drug was dissolved in the
human serum than when dissolved in buffer solution. The average blood levels which were
determined with the human serum standard curve were as follows; 21.1mcg/ml at 1/2 hr, 29.7 at
1 hr, 22.4 at 2 hr, 18.5 at 3 hr, 8.3 at 4 hr, 3.9 at 6 hr, 1.4 at 8 hr, 0.2 at 10 hr. When standard
curve with buffer solution was used, each of the above figures was reduced to 11.9mcg/ml, 16.8,
13.0, 10.6, 4.7, 2.3, 0.8 and 0.12 respectively. Nevertheless, crossover tests revealed that the blood
levels of CEZ were significantly higher than those of CER after the same dosage.

3) Urinary excretion : 65.7~97.5% (avg. 85.8%) of the administered CEZ was recovered in urine
within 16 hours; while the recovery of CER was 56.3~77.8% (avg. 66.995). The greater part of the
excretion took place within 6 hours.

4) Distribution in the body : Concentrations of CEZ in rat organs were estimated at 30 minutes,
1 and 2 hours after an intramuscular administration of 100mg/kg. The values were corrected by
the in vitro recovery rates from organ emulsions. The highest concentration was obtained in kidneys
and liver, followed by lungs and blood. In muscle, spleen and brain low concentrations were
detected. High concentrations in liver and lung were characteristic of CEZ as compared with CER
or CET.

5) Biliary excretion : Concentration of CEZ in the bile of rabbits taken from choledochus by
canule was estimated at 10 min. intervals after an intravenous injection of 50mg/kg. These concen-
trations were markedly higher than those of the sera. The total biliary recovery reached 0.9~2.7%
of the dose, while that of CER was 0.16~0. 4%.

6) Clinical experiences: 14 patients including pyelonephritis (8), chronic bronchitis (1), lung
abscess (1), suspected sepsis (1), phlegmon (2), upper respiratory tract inflammation (2), perithy-
phlitis (1), otitis media with uremia (1), osteomyelitis with diabetes (1) and decubitus after being
hospitalized with CO poisoning (1) were treated with CEZ. Daily doses from 0.5 to 2.0g were
injected intramuscularly. The treatment was markedly effective in 7 out of the 12 (the remaining
two could not be followed up). One patient showed itching rash on the third day of the treatment.
No untoward reactions were found in the other patients.

Conclusion : CEZ was found to be a new antibiotic which has several characteristics compared
with conventional cephalosporin-C derivatives : 1) a potent antimicrobial activity especially against
E. coli and Klebsiella, 2) high blood levels, 3) a high biliary excretion rate, and 4) concentrating
distribution in liver and in lung. These data of fundamental studies as well as our preliminary
clinical experiences encourage us for further clinical application of this antibiotic.



