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Fig.2 Concentration of radioactivity in whole blood after
intravenous or intramuscular administration of 20
mg/kg of *4C-CTT to rats (n = 3)
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Table 1 Tissue distribution of radioactivity after intravenous administration of
20 mg/kg of '*C-CTT to rats (ug eq./g or ml)

Tissue S mins 30 mins 1hr 4 hrs 24 hrs
Blood 343+ 1.1 114+ 0.7 6.6+ 0.5 2.1£0.0 0.9+0.0
Plasma 62.2+2.8 20.2+ 1.1 11.0+ 0.5 3.6+0.1 1.7+ 0.1
Liver 455+ 1.9 114+ 0.9 4.2:0.2 0.7+ 0.0 0.6 £ 0.1
Kidney 1142+ 9.8 40.1x 4.1 26.0+2.9 16.8 + 1.3 14.8+ 0.5
Heart 9.7+ 0.6 3.2£0.2 1.7+ 0.1 0.6 £ 0.0 0.3+0.0
Lung 18.5¢ 1.5 6.0+ 0.4 3.5+0.2 1.1£0.1 0.5+0.1
Spleen 6.1+ 0.4 1.9+ 0.1 1.1£0.1 0.7+ 0.3 0.4+0.1
Brain 0.8+0.1 0.3+ 0.0 0.1+ 0.0 0.0+ 0.0 0.0+ 0.0
Testis 6.5+ 1.0 36+03 14+0.2 0.5+0.1 0.3£0.0
Stomach 12.7+ 0.8 3.7+ 0.6 2.0+£0.2 0.7+ 0.1 0.5+£0.1
Thymus 4.5+ 0.6 1.5+ 0.1 0.9x0.1 0.2+0.0 0.2+ 0.0
Salivary glands 11.3+ 0.9 3.0+ 0.1 1.7+ 0.0 0.6+ 0.1 0.4+0.0
Pancreas 7.8+ 1.1 2602 1.3£0.1 0.5+0.0 0.4+ 0.0
Fat 3.1£0.1 1.5+ 0.7 0.5+ 0.0 0.2+0.0 0.1£0.0
Muscle 6.0+ 0.4 1.8+ 0.1 0.7+ 0.1 0.3 0.1 0.2+0.0
Skin 238+ 1.4 109+ 1.4 5.4+0.6 1.0£ 0.1 0.8+0.2
Small intestine 16.1+ 0.9 19.2+ 0.9 3.5£0.7 0.4+0.1 0.3£0.0
Adrenal 9.2+ 0.6 3.1x04 1.7+ 0.1 0.6 £ 0.0 0.4+0.0
Thyroid 169+ 1.8 4.2+0.2 2.3+0.1 0.9+0.1 0.6+ 0.1

The data represent the mean + S.E. of three animals
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Fig. 3-1 Autoradiograms showing the distribution of radioactivity in a male rat at 5 minutes after
intravenous administration of 20 mg/kg of *4C-CTT
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Fig. 3-2 Autoradiograms showing the distribution of radioactivity in a male rat at 30 minutes after
intravenous administration of 20 mg/kg of **C-CTT
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Fig. 3-3 Autoradiograms showing the distribution of radioactivity in a male rat at 4 hours after
intravenous administration of 20 mg/kg of ** C-CTT
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Fig. 34 Autoradiograms showing the distribution of radioactivity in a male rat at 24 hours after
intravenous administration of 20 mg/kg of ** C-CTT
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Fig. 4-1 Urinary and fecal excretion of radioactivity and bioactivity after intravenous
administration of 4 C-CTT to rats (n = 4)
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Fig. 5 TLC-radiochromatograms and autoradiograms of
urine, bile and feces of rats after intravenous
administration of 20 mg/kg of 4 C-CTT

Radiochromatograms

Autoradiograms

oawp

- - o

w >

(o]

-

v}
-
-

- -

T

)

: ¥ C.CTT standard

CTT

-
(o]

: Urine excreted during 0~3 hours after administration
: Bile excreted during 0~3 hours after administration
: Feces excreted during 0~24 hours after adminis-

tration
: Front O : Origin
* Tautomer of CTT

: Tautomer shifted by the interaction with ingradients

of urine (B) or feces (D)

RiCHVRBICIET L,

5. REHRARSEROFATKE

1) £mA#EFig. 9), KNS (Table 5), £%

*—+ 724777 4 (Fig. 10)

REHANZS RO PREERER, H#57~8
B THEINHL.3MEL Y 77 b —I2&E L 12,

15015 5-1%305 DA NINSTRERE 12, B> mE>m
T B> BN - /NG - B - FRIRSBIE - B - £ -
TR - G- B>ESBOME: 2, #E: k8T 5L,
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Table 2 Ratios of CTT to its tautomer in urine, bile and feces after intravenous
administration of 20 mg/kg of ** C-CTT to rats

HPLC method TLC method
Sample n
CTT Tautomer CTT Tautomer
Urine (0 ~ 3 hrs) 4 94.5+ 0.8 56+0.8 94.0+ 2.5 6.1+2.5
Bile (0 ~ 3 hrs) 3 91.1.+ 0.8 9.0+ 0.8 88.2+24 11.8+ 2.4
Feces (0 ~ 24 hs) 4 - - - - 84,2123 15.8+ 2.3
¥CCIT 1 96.7 3.3 - - - -

High performance liquid chromatography (HPLC) or thin layer chromatography (TLC) was applied to
the separation of radioactive compounds
Fractionation and liquid scintillation counting were carried out in HPLC method
Radiochromato-scanning and planimetry were achieved in TLC method
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Fig.7 Autofadiograms showing the distribution of radioactivity in a pregnant rat of the 20th day of
gestation at 5 minutes after intravenous administration of 20 mg/kg of ** C-CTT
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Table 3 Tissue distribution of radioactivity after intravenous administration of 20 mg/kg of
14 C-CTT to pregnant rats at the 14th day of gestation (ug eq./g or ml)

Tissue 5 mins 30 mins 1 hr 4 hrs 24 hrs
Blood 58.3+4.6 17.7+ 0.6 10.0+ 0.5 4.3+0.3 1.6 £ 0.2
Plasma 94.3+ 8.6 29.6 £ 0.8 155+ 0.4 7.2+ 04 26+0.2
Liver 49.7+ 3.2 13.9+ 0.4 5.7+0.2 1.9+ 0.2 1.1£0.1
Kidney 108.4 + 8.6 457+ 2.0 47.0+ 4.1 434133 348+ 0.8
Heart 133+ 1.1 4.6+0.3 2.1+£0.2 1.1+ 0.1 0.5+ 0.1
Lung 27.3£3.3 9.4+0.9 54+0.7 2.7+ 0.3 1.0+ 0.1
Spleen 9.0+0.3 2.5+0.2 1.5+ 0.1 0.9+0.0 0.8+ 0.1
Adrenal 142+ 1.1 46+0.2 26+0.1 1.3+ 0.6 0.7+0.1
Pancreas 8.8+ 1.0 3.1£03 1.9+ 0.1 0.9+0.1 0.5+0.0
Placenta 15.2+ 1.7 5.9%0.3 33:0.1 1.9+ 0.1 1.2£0.2
Amniotic fluid 0.0+ 0.0 0.1£0.0 0.1£0.0 0.1£0.0 0.0+ 0.0
Fetus 0.2£0.1 0.2+0.1 0.1£0.0 0.1£0.0 0.0+ 0.0
Uterus 12.7+ 0.2 8.2+ 0.6 5.0£1.5 29+0.8 2.1+£0.5
Ovary 244+£5.2 6.3+ 0.4 3.8+0.2 1.9+ 0.1 0.8+ 0.0
Mammary glands 14.0 1.9 5.9+0.2 29+04 1.1£0.2 1.1£0.2

The data represent the mean + S.E. of three animals
Table 4 Concentration of radioactivity in milk, maternal blood and suckling tissues
after intravenous administration of " C-CTT to mother rats at 2 weeks
after delivery (ug eq./g or ml)
Tissue 1hr 4 hrs 24 hrs
Maternal
Blood 45.1+ 3.7 19.4 1.1 7.8+ 0.5
Plasma 74.2+ 6.1 325+ 1.6 124+ 2.3
Milk 11.3+ 2.0 5.9+0.7 2402
Suckling
Stomach contents 4.0+ 1.9 8.7+1.0 2405
Blood 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0
Liver 0.0+ 0.0 0.0£0.0 0.0+ 0.0
Kidney 0.0£ 0.0 0.0+ 0.0 0.0+ 0.0

The data represent the mean + S.E. of three animals

w33 448 L BFE (P<0.0D) IcBmL T 727y, bt
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2) HEilk(Fig. 11), L3 (Fig. 12, Table 6)

IR L, BG4 26 U T43.6~52.6%Th -
7o BErpHEMEEE, 1 HEHD32.2% % bk X #5400 % 5@
L T40.2~43.9% Th - 72, B#c il 5. 14481 2 THIR,
PPN EEFHZ96.5% 2L 72, 2, 6, 10, 14[8
G %o lk, T UK/ Ul iz, Rt



VOL. 30 S-1 CHEMOTHERAPY 131

Fig. 8-1 Tissue distribution of radioactivity after intramuscular administration of
20 mg/kg of '* C-CTT to young rats (n = 3)
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Fig. 8-2 Tissue distribution of radioactivity after intramuscular administration of
20 mg/kg of ' C-CTT to young rats (n = 3)
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Fig. 8-3 Tissue distribution of radioactivity after intramuscular administration of
20 mg/kg of '* C-CTT to young rats (n = 3)
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Table 5-1 Concentration of radioactivity in tissues during and after repeated intramuscular
administration of 20 mg/kg of '* C-CTT twice a day for 15 times to rats
(ug eq./g or ml)
Administration
] 1 11
frequencies
Time after the 30 mins 24 hrs 24 hrs
last administration
Blood 174+ 1.3 0.8+ 0.0 4.2+0.2
Plasma 28.1+1.9 1.3+£0.1 6.7+0.2
Liver 13.7+ 1.5 0.4+ 0.0 2.7+0.1
Kidney 61.1+7.3 23.4+ 0.6 186.2+ 8.7
Heart 491+ 0.5 0.3+£0.0 1.8+0.0
Lung 8.5+0.9 0.5+0.0 3.2+ 0.1
Spleen 2.5+0.3 0.3+0.0 24+0.2
Brain 04:+0.1 0.0+ 0.0 0.1+0.0
Testis 5.1+0.8 0.3+ 0.0 1.6 £ 0.0
Stomach 6.6+ 0.7 0.3+0.0 2.810.6
Salivary glands 5.1+0.5 0.4+ 0.0 25+0.1
Pancreas 3.5+04 0.3+0.0 2.0+ 0.1
Skin 11.3+£2.0 0.7+ 0.0 4.1+02
Small intestine 12.4£ 0.6 0.2+ 0.0 1.7+ 0.2
Adrenal 5.1+1.1 0.4+ 0.0 25+0.1
Thyroid 7.7+ 1.5 0.8+ 0.2 24105

The data represent the mean + S.E. of three animals or the value from one animal
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Table 5-2 Concentration of radioactivity in tissues during and after repeated intramuscular
administration of 20 mg/kg of ** C-CTT twice a day for 15 times to rats
(ug eq./g or ml)
Administration
frequencies 15

la::::;;;‘;::;?on 30 mins 24 hrs 1 week 2 weeks 3 weeks 4 weeks
Blood 19.4+ 0.8 3.3+ 0.1 0.4 0.0 - -
Plasma 33403 54:02 0.7 0.0 - -
Liver 17.2+ 1.0 23+0.2 0.7 0.3 0.0 -
Kidney 209.1+ 5.1 1425+ 4.8 69.9 28.7 26.3 9.8
Heart 57+04 1.6+ 0.2 0.5 0.4 0.4 0.0
Lung 10.7+ 0.9 2.7+0.2 1.2 0.7 0.0 -
Spleen 4.5+04 1.9+0.4 1.0 0.6 0.2 0.2
Brain 0.4+0.1 0.1+0.0 0.0 - - -
Testis 6.9%06 1.8+ 0.1 0.3 0.2 - -
Stomach 6.9+0.3 1.7+ 0.1 0.9 0.4 - -
Salivary glands 6.9 + 0.6 2.2+0.1 0.8 0.7 0.4 0.2
Pancreas 52+0.6 14+0.1 0.7 0.5 0.4 0.1
Skin 15.8+ 0.3 42:+0.5 2.1 1.2 1.0 0.5
Small intestine 11422 0.7+ 0.1 0.3 0.2 0.0 -
Adrenal 7.5+ 0.6 24+02 1.1 1.2 0.0 -
Thyroid 9.4+ 1.8 3.8+0.8 0.7 0.5 0.0 -

The data represent the mean + S.E. of three animals or the value from one animal

Fig.9 Concentration of radioactivity in whole blood during
repeated intramuscular administration of 20 mg/kg
of 4 C-CTT twice a day for 15 times to rats (n = 3)
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Fig. 10  Autoradiograms showing the distribution of radioactivity in a male rat at 4 hours after
the 15th intramuscular administration of 20 mg/kg of **C-CTT
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Fig. 12 TLC-radiochromatograms of urine during repeated
intramuscular administration of 20 mg/kg of *4C-

CTT twice a day for 15 times to rats
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Urine was collected till 18 hours after the 2nd (A), the 6th (B),
the 10th (C) and the 14th (D) dose
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Table 6 Bioactivity to radioactivity ratios in the
urine and feces during repeated intra-
muscular administration of 20 mg/kg of
14C.CTT to rats

Administration .
X Urine Feces
frequencies
2 0.98 £ 0.05 1.11 £ 0.01
6 0.95 £ 0.02 0.96 + 0.03
10 0.96 + 0.00 0.86 + 0.02
14 0.93+0.03 1.03 + 0.03

Urine and feces were collected till 18 hours
after administration (n = 3)
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DISTRIBUTION, EXCRETION AND METABOLISM OF
14 C.CEFOTETAN (**C-YM09330) IN RATS

* %*
TAKASHI WATANABE, YOMOHIRO ENJOJI, MASAYUKI KOMIYA, YASUHIRO KIKUCHI,
RYUTARO KAwAl and SHIGEO KAWAMURA

Institute of Research and Development; *Central Research Laboratories, Yamanouchi Pharmaceutical Co., Ltd.

The metabolic fate of cefotetan (CTT, YM09330) was studied after single or repeated parenteral admin-
istration of 20 mg/kg of 14 C-cefotetan to SD rats.

1. At 5 minutes after single intravenous administration, the tissue level of radioactivity was highest in
kidney (114.2 ug/g) followed by plasma (62.2 ug/ml), liver (45.5 ug/g), skin, lung, small intestine (15 to 30
ug/g), heart, testis, spleen, muscle (5 to 15 ug/g), and brain (0.8 ug/g). The tissue levels at 30 minutes after
administration decreased 1/2 to 1/3 of those at 5 minutes. At 24 hours after administration, low radioactivity
was detected only in renal cortex besides intestinal contents, which were under execretion, in whole body
autoradiography.

2. Tissue levels of radioactivity during 15 times-repeated intramuscular administration plateaued within
11 times. Tissue levels at 30 minutes after the last administration were almost as same as those after the first
administration except that in kidney in which the level after the last administration was 3.5 times higher than
that after the first administration. Tissue levels at 24 hours after the last administration were 2 or 7 times
higher than those after the first administration.

3. About 44% of dosed radioactivity was excreted in urine within 3 hours, which amounted to about 47%
within 72 hours. The rest of dosed radioactivity was excreted in feces via bile. Total recovery in urine and
feces within 72 hours was about 97% of the dose. The ratios of urinary to fecal excretion during repeated
administration were similar to those after single administration. Total of urinary and fecal excretion within 48
hours after the last administration was about 97%.

4. Unchanged cefotetan alone was detected in ultrafiltrate of plasma. The ratios of tautomer to radio-
activity exreted in urine, bile and feces were 6%, 12% and 16% respectively. The rest of excreted radio-
activity in those biological samples was unchanged cefotetan and no metabolite was detected. The antibiotic
activity hardly lost in those biological samples. TLC-radiochromatograms of urine did not change during the
repeated administration.

5. Radioactivity in fetus, whose concentration was below 1/70 of that in maternal plasma, was extremely
low. However, concentrations in generative organs including placenta were 1/2 to 1/5 of that in maternal
plasma.

Radioactivity excreted in milk, whose concentration was 1/6 of that in maternal plasma, was not absorbed
from suckling’s gastrointestinal tract.

Tissue levels of radioactivity in young rats at 1 to 28 days after birth decreased with their growth.



