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Fig.1 Chemical Structure of 4C-CPM
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Table 1 Tissue distribution of radioactivity after intravenous administration of 4C- CPM, 20mg/kg, to male rats (n=3)

Time Concentration (ug eq. of CPM/g or mé)

Tissue 5 min 30 min 1 hr 4 hr 24 hr
Blood 37.4+2.9% 12.5+3.2 2.6+0.1 1.6+0.3 0.1£0.0
Plasma 66.6+2.4 20.5£5.3 5.4%0.1 2.4%0.5 0.2+0.0
Plasma (bioassay) 76+6 16+2 6.7£0.2 n.d.©) nd.
Heart 17.0+8.0 1.7£0.9 0.8£0.0 0.3+0.3 nd.
Lung 17.9+4.1 10.0+3.4 1.9+0.1 1.4+0.2 n.d.
Liver 63.7+4.7 10.1£2.8 4.6+0.3 1.2+0.2 0.1£0.0
Kidney 160.4£19.7 53.2+13.7 13.0+0.5 10.3+£2.5 2.5+0.1
Brain 1.3+£0.2 0.1£0.1 0.2%+0.1 nd. n.d.
Spleen 7.6+0.8 1.8+1.0 0.5+0.1 0.6+0.4 n.d.
Thymus 5.8+0.1 2.7%£1.1 0.6+0.0 0.4%0.2 n.d.
Adrenal 10.5+1.2 2.7+1.3 1.1+£0.1 0.6+0.6 nd.
Testis 5.5+1.3 2.4%£0.7 1.8£0.7 0.5+£0.3 nd.
Skin 18.1+2.1 10.1£2.5 4.5+0.3 1.8+£0.3 0.1£0.0
Fat 7.2+4.3 1.1£0.6 0.5+0.1 n.d. 0.1+0.1
Pancreas 5.9+2.2 2.8%+0.9 0.8%0.1 0.3+0.2 n.d.
Muscle 8.1£0.4 1.8+1.1 0.7£0.2 0.3£0.1 nd.
Bladder 127.5+40.9 18.1+7.0 16.9+£5.7 3.5+1.0 0.1£0.1
Stomach 15.7+3.5 4.4%+1.4 1.1£0.0 0.4%0.2 0.3£0.3
Small intestine 15.1+7.4 17.1+4.4 30.8+20.6 2.9%+1.1 0.1+0.1
Large intestine 12.9+2.8 3.8%£1.0 1.7+0.9 3.7x1.4 2.3+0.3
Caecum 16.3+2.4 2.7£1.6 1.8£0.3 4.9+1.2 3.310.6
Contents of small intestine® 9.52+0.36 23.17+£4.91 43.56+£13.11 5.47+£2.03 0.67+0.43
Contents of large intestine® 0.03+0.00 4.37+£0.07 11.82+11.61 4.67+2.07 1.8240.58
Contents of caecum® 0.05+0.03 2.83+0.87 0.06+0.00 13.50+£0.92 5.86+1.27

3 % of Dose, ® Mean+S.E., © Not detectable (<0.1ug/g) : Radioassay ; (<0.39ug/ml) : Bioassay
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Fig.3 Autoradiograms showing the distribution of radioactivity at
different times after intravenous administration of #C-CPM,

20mg/kg, to male rats

Top to bottom: 5min, 30 min, 2hr, 24 hr
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Table 2 Tissue distribution of radioactivity after intravenous administration of
1C- CPM, 20mg/kg, to pregnant rats (n=3)

Concentration (ug eq. of CPM/g or mf)
Tissue 13th day of pregnancy 19th day of pregnancy
30 min 4 hr 30 min 4 hr
Blood 19.2£1.0¢ 1.1£0.1 24.0+1.0 1.3+0.1
Plasma 33.2+1.8 2.0£0.1 39.9%3.2 2.2%0.1
Heart 5.1+0.7 0.2%0.1 5.8+1.0 0.4+0.1
Maternal Lung 12.1+1.0 0.7+0.1 15.5+0.9 1.0£0.0
Kidney 37.5%£1.2 10.0+1.2 52.9+3.6 18.2%+1.0
Brain 1.7+0.4 nd.” 0.7+0.1 0.1+0.1
Liver 32.0£1.6 1.3+0.2 36.7+0.3 1.3+0.2
Mammalian gland 10.9+2.4 0.7+£0.1 8.4+1.2 1.3+£0.0
Amniotic fluid 0.1+£0.0 n.d. 0.1+0.0 0.1£0.1
Placenta 6.0+0.1 0.6+0.1 8.5+1.5 1.6£0.4
Fetal membrane 2.4%0.6 0.3+0.1 3.7+0.2 21.1£1.3
Ovary 11.4+3.2 0.5+0.1 15.1+£0.7 0.7+0.0
Uterus 10.7£2.4 0.9+0.4 47.4+7.3 1.5+0.1
Kidney 0.7£0.1 0.4+0.4
Heart 1.4£0.1 0.1+0.1
Fetus Lung 0.3+£0.1 n.d.
Liver 0.2+0.0 n.d.
Brain 0.1+0.0 0.1£0.1
Carcass 0.2+0.0 0.1+£0.1
Fetus 0.3£0.1 0.1+0.1

2 Mean + S.E., ¥ Not detectable (<0.1ug/g or mf)
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Fig.4 Autoradiograms showing the distribution of radioactivity
at 5 min after intravenous administration of 4C-CPM
20mg/kg, to pregnant rats on the 13th and 19th day
after gestation
Top: the 13th day, bottom: the 19th day

MAY 1983



VOL. 31 S—1

CHEMOTHERAPY 129

Table 3 Radioactivity in milk of dams after intravenous
administration of C- CPM, 20mg/kg, on the
14th day after parturition (n=3)

Time | Concentration (ug eq.of CPM/mt) Milk/Plasma
(br) | Blood | Plasma | Milk | (concn. ratio)
1 |6.5£0.79/10.1+0.9| 1.4+0.5 0.14
4 10.8+0.1 | 1.4£0.2|1.4+0.6 1.00
24 0.3£0.0 | 0.5+0.1| nd.? 0

2 Mean = S.E., ® Not detectable (<0.1ug/mf)
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Table 4 Tissue distribution of radioactivity after intramuscular administration of *C- CPM, 20 mg/kg, to young rats

Concentration (ug eq. of CPM/g or mé)
Age (days) 1 3 5 8
Time 30 min 4 hr 30 min 4 hr 30 min 4 hr 30 min 4 hr
Tissue
Blood 24.7+2.0v 9.6+1.0 | 23.4+1.8 8.0+0.8 | 29.0%+2.6 8.3+0.6 | 30.5%+3.2 9.6+1.0
Heart 10.8+0.2 5.0+0.2 9.3+0.3 4.5+£0.2 | 11.0+0.5 3.6+0.2 | 12.2+0.4 4.0+0.3
Lung 13.4%0.4 7.3£0.5 | 13.7+2.9 6.3%0.1 15.1+4.2 4.9%£0.5 | 15.2+0.5 5.4+0.6
Liver 11.0+£0.9 5.9%0.1 8.8+0.3 4.5+0.6 | 15.5+0.9 5.6+0.7 | 16.2+1.4 6.0+0.6
Kidney 36.1+3.4 43.2+2.8 | 36.0£4.9 | 45.3%4.1 45.1+1.8 | 42.7%£3.5 | 40.2+0.7 | 33.7+0.9
Brain 0.7+0.2 1.2+0.1 0.4£0.0 '1.0+0.1 0.8+0.1 0.6+0.1 0.6+0.1 0.44+0.0
Concentration (”g-‘e; of CPM/g or mf) )
Age (days) 14 21 28 Adults
Time 30 min 4 hr 30 min 4 hr 30 min 4 hr 30 min 4 hr
Tissue
Blood 35.5+3.3 7.0£0.1 | 30.6+1.0 3.9£0.2 | 21.7+0.6 3.9£0.2 | 14.5+0.4 0.8+0.1
Heart 12.6+0.2 2.6%0.1 7.6+0.7 1.3£0.1 6.6+0.5 0.5+0.1 5.2%+0.3 0.1£0.0
Lung 15.5+0.8 3.8%£0.1 14.4+0.7 2.6+£0.0 12.5+0.2 1.1+0.5 8.3+0.6 0.4+0.0
Liver 16.9+0.2 3.7£0.2 | 14.6+0.8 1.9+0.1 14.6+2.7 1.8+0.2 | 16.9+3.5 0.4+0.1
Kidney 52.7+3.7 33.4%£0.3 | 46.4%£5.5 | 26.3+0.3 | 41.5+5.5 | 18.7+3.7 | 32.4+3.3 | 12.5+1.5
Brain 0.6+0.1 0.2+0.0 0.3+0.2 n.d." 0.34£0.0 n.d. 0.2+0.0 n.d.

Y Mean+ S.E., » Not detectable (<0.1 ug/g)
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Fig.5 Radiochromatogram and autoradiogram
of the urine and bile after intravenous
administration of 4C-CPM, 20mg/kg,
to male rats
Sample: 0~3 hr urine or bile
Solvent  acetone-ethyl acetate-acetic
acid-water (32:16:3:6v/v)
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Fig.6 Two-dimentional TLC autoradiogram of the urine and bile after
intravenous administration of #C-CPM, 20 mg/kg, to male rats

Sample : 0~3 hr urine or bile

Solvent : 1 st : ethyl actate-acetonitrile-n-butanol-water (40 : 30 : 20 :

10 : 1v/v)

2 nd: acetone-ethyl acetate-acetic acid-water (160 : 8 : 15 : 30 v/v)
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Table 5 Tissue distribution of radioactivity after intramuscular administration twice a day of *C- CPM, 20 mg/kg, to
male rats (n=3)

Concentration (ug eq. of CPM/g or mi)
Repeated administration
™ Single administration
im X11 X 14
Tissue \
30 min 4 hr 24 hr 24 hr 30 min 4 hr 24 hr 30 day

Blood 14.5£0.4¥| 0.84+0.1 | 0.1+0.0 1.9+£0.1| 19.1+0.3 4.0+£0.1| 1.4%0.1 n.d.?
Plasma 24.3+1.2 1.2+0.2 | 0.3%0.0 3.1+0.2| 30.3£0.5 6.4+0.4| 3.1+0.4 nd.
Heart 5.2+0.3 0.1+£0.0 n.d. 1.1+0.1| 6.5+0.5 2.1£0.2| 1.0+£0.0 nd.
Lung 8.3%£0.6 0.4+£0.0 | 0.1£0.0 2.6+0.0| 12.6+0.6 4.3+£0.1| 2.4+0.2 0.6+0.1
Liver 16.9+3.5 0.4+0.1 | 0.1+0.0 2.5+0.4| 26.4£1.0 4.2+0.1| 2.5+0.1 n.d.
Kidney 32.4+3.3 | 12.5+1.5 | 9.7+1.1 | 120.9+4.9198.7+5.7 | 131.6+7.9| 92.2+5.6 | 14.1+4.5
Brain 0.2+0.0 n.d. n.d. n.d. 1.3£0.5 0.1+£0.0 nd. nd.
Spleen 2.8%£0.3 0.1+0.0 | 0.1+0.1 1.8+0.1| 4.6+0.6 3.6+0.1| 2.2+0.3 0.6+0.2
Thymus 1.5+0.2 0.1+£0.1 nd. 0.5£0.0| 3.1£0.7 1.1+£0.5| 0.940.1 n.d.
Adrenal 3.0£0.3 0.1£0.1 nd. 1.8£0.1| 8.1x1.9 3.4+0.2| 21+0.4 n.d.
Testis 4.1£0.5 0.3+0.2 nd. 1.8+0.6 | 4.4£1.5 2.3+0.1| 1.7+0.1 0.1+0.1
Skin 12.2+2.0 0.7+0.4 | 0.2+0.1 4.0£0.8] 20.2+0.3 6.8+0.7| 4.8+0.2 0.8+£0.3
Fat 2.1+£0.9 n.d. n.d. nd. 3.3+£0.4 1.9+£0.5| 0.3%+0.3 n.d.
Pancreas 2.8%£0.1 0.1+0.0 | 0.1%0.0 1.4+£0.2| 5.6+0.3 2.9+0.4| 1.6%0.3 nd.
Muscle 3.1£0.4 0.1+0.1 n.d. 1.0£0.1| 5.0%+0.9 1.9+£0.2| 0.94+0.2 nd.
Bladder 15.7+3.9 7.1£1.0 | 0.1+0.1 3.6+0.6| 54.2+9.4 | 10.5+2.4| 4.3%£0.5 1.3+0.1
Stomach 4.8+0.6 0.240.1 n.d. 1.8+0.6| 7.1+0.3 2.7+£0.2| 1.6%+0.2 0.8+0.1
Small intestine |16.6+4.6 0.2+0.1 n.d. 0.9%+0.2 | 52.4+34.0/ 2.5+0.2| 1.3%+0.2 | 0.1+0.1
Large intestine 4.3£1.2 1.9+£0.4 | 0.24+0.1 1.5£0.2| 13.4+5.7 3.3+0.9] 1.5+0.1 | 0.5%+0.0
Caecum 4.3+£0.5 6.1£2.4 | 0.2+0.0 2.1£0.2| 9.1%+2.1 4.6+0.8| 2.4+0.4| 0.9+0.2

2 Mean+ S.E., ® Not detectable (<0.1ug/g or mf)
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Fig.7 Time course of urinary (--) and fecal Fig.8 Time course of biliary excretion of
(=) excretion of CPM after intravenous CPM after intravenous administration
administration of #C-CPM, 20 mg/kg, of “C-CPM, 20mg/kg, to male rats
to male rats (n=7) (n=5)
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Fig.10 Cumulative urinary and fecal excre-
tion of radioactivity in male rats admi-
nistered intramuscularly twice a day
for 7 days with #C-CPM, 20mg/kg
(n=4)
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ABSORPTION, DISTRIBUTION, METABOLISM
AND EXCRETION OF #C-CEFPIRAMIDE (*C-SM-1652) IN RATS
AFTER PARENTERAL ADMINISTRATION

Hanme Imasaki?, Yomoniro Enjon?, Hiperumi Matsui®,
Ryutaro Kawar® and Suiceo Kawamura?

Drug Metabolism Group, Products Development Laboratories? and Chemotherapy Group,
Central Research Laboratories?, Yamanouchi Pharmaceutical Co., Ltd.

Takao Oxupa

Research Department, Pharmaceuticals Division,
Sumitomo Chemical Co., Ltd.

Absorption, distribution, metabolism and excretion of cefpiramide (CPM, SM-1652) were studied in
rats after parenteral administration using 4C-labelled compound and the following results were obtained.

2. The radioactivity in the blood reached a peak at 15 min after intramuscular administration,
thereafter tended to decline similarly to that of intravenous administration. The radioactivities in
the blood at 2 hr after intravenous and intramuscular administration were about 12% of those at
15 min.

1. Upon intravenous administration, the radioactivity distributed rapidly and widely, and its con-
centration was highest in the kidney, followed in descending order by the bladder, plasma and liver,
and the lowest in the brain and spinal cord. Only a small amount of radioactivity passed through
the placenta. The radioactivity in the milk of lactating dams was about a seventh of that in
plasma. The radioactive levels in young rats were slightly higher than those in the adults except
for the liver. The elimination of radioactivity tended to be rapid in aging.

3. No metabolites were detected. The radioactivity in the urine and bile was ascribable to the
intact cefpiramide.

4. Withn 48 hr after intravenous administration, about 33% and 67% of the given radioactivity
were excreted in the urine and feces, respectively, and about 62% of that in bile within 24 hr.

5. Upon repeated intramuscular administration twice a day, the radioactivity in the tissues increased
gradually and plateaued at the 11th administration. The distribution of radioactivity after repeated
administrations was almost the same as that of a single administration. The urinary and fecal
excretion patterns were similar in singly and multiply administered rats and about 28% and 66%
of the total given radioactivity were excreted in the urine and feces, respectively, within 48 hr
after the final administration.



