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Table 1 Blood levels of radioactivity after oral administration of 14C—CCL in rats
(dose : CCL 25 mg/kg or 50 mg/kg)
Radioactive concentration ( Mg equivalent of CCL/ml )
Time 25 me/kg 50 mg/kg
Male rat Female rat Male rat Female rat
15 min. 1.23 £ 0.40 2.60 + 0.89 2.02 * 0.36 4.20 £ 0.80
30 2.15 £ 0.30 4.40 £ 0.67 3.94 £ 0.58 7.38 * 0.82
1 hr. 3.02 £ 0.38 4.54 + 0.06 5.07 £ 0.53 7.86 £ 0.23
2 1.80 = 0.25 2.28 £ 0.16 4.02 £ 0.15 4.96 = 0.51
4 1.06 + 0.09 0.84 * 0.09 2.44 £ 0.24 1.74 £ 0.04
6 0.76 * 0.08 0.59 + 0.05 1.33 £ 0.14 0.97 + 0.06
8 0.52 £ 0.07 0.42 £ 0.05 0.88 + 0.16 0.71 + 0.06
12 0.29 £ 0.05 0.26 * 0.00 0.55 * 0.09 0.44 £ 0.05
24 0.12 + 0.02 0.09 + 0.01 0.30 = 0.02 0.20 * 0.05
48 0.10 £ 0.03 0.09 * 0.01 0.22 = 0.04 0.20 * 0.03
AUC 14.35 £ 1.58 15.85 + 0.84 28.18 * 1.57 29.46 + 2.02
(0 ~ 24 hr.)

The data represents
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Table 2 ]13‘l‘ood levels of radioactivity after intravenous administration of
C—CCL in rats (dose : CCL 25 mg/kg)
Time Radioactive concentration (Ug equivalent of CCL/ml)

Male rat Female rat
S min.* 26.02 = 1.29 23.81 + 1.67
10 18.63 £ 0.47 20.75 = 0.52
15 15.33 £+ 0.94 18.54 £ 0.91
30 9.08 £ 0.25 15.69 + 1.92
45 6.74 + 0.72 10.43 + 1.87
1 hr 5.69 = 0.55 6.46 *+ 0.73
2 2.34 £ 0.15 2.40 * 0.22
3 1.92 + 0.07 1.54 £ 0.19
4 1.45 £ 0.12 1.47 £ 0.12
6 1.01 + 0.08 0.98 £ 0.02
8 1.00 + 0.04 0.87 * 0.06
12 0.77 = 0.03 0.69 * 0.02
24 0.44 = 0.01 0.48 + 0.11

The data represents the mean = S.E. of three animals.
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2-2. #IRAES (Table 4)
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3. BEitchA#Edft (Table 5)
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Table 4 Cumulative urinary and fecal excretion of radioactivity after
intravenous administration of 14C——CCL in male rats
(dose: CCL 25 mg/kg)

Excreted radioactivity (% of dose)
Time (hr.) Urine Feccs Total
0~ 6 66.95 £ 5.76 - 66.95 + S5.76
12 79.95 £ 0.21 5.12%* 83.36 * 2.37
24 82.29 = 0.52 13.81 + 0.72 96.10 £ 0.38
48 82.76 £ 0.53 15.05 £ 0.69 97.81 = 0.17
72 82.85 = 0.54 15.11 £0.73 97.96 * 0.22

The data represents the mean * S.E. of three animals.

* : Mean of two animals

Table 5 Cumulative biliary, urinary and fecal excretion of radioactivity
after oral administration of 14C—CCL in bile-duct cannulated
male rats (dose: CCL 25 mg/kg}

Excreted radioactivity (% of dose)
Time (hr) Bile Urine Feces
0~ 0.5 0.04 = 0.02
1 0.49 £ 0.22
2 8.43 £ 1.20
4 15.75 £ 2.20
6 18.56 * 2.05 42.72%
12 20.32 £ 1.98 53.34 £ 4.96 2.27 = 227
24 21.49 % 2.01 58.06 = 3.60 10.72 £ 0.62
48 21.87 = 2.14 59.98 £ 2.89 13.11 £ 091

The data represents the mean * S.E. of three animals.
* : Mean of two animals
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Table 6 Tissue or organ concentration of radioactivity after oral administration of

14C—CCL in male rats (dose: CCL 25 mg/kg)

Radioactive concentration (Ug equivalent of CCL/g or ml)

Tissue or organ

30 min, 1 hr 4 hr. 24 hr. 96 hr.
Plasma 5.55 + 0.18 | 6.85 £ 0.82 | 1.04 £0.32 |0.13 £ 0.01 | 0.03 *0.00
Blood 3.56 + 0.17 | 4.67 +0.65 | 1.10 £ 0.04 |0.13 £ 0.01 | 0.02 * 0.00
Brain 0.04 + 0.00 | 0.37 £ 0.09 | 0.15 £0.01 |0.02 + 0.00 N.D.
Hypophysis N.D. 2.46 * 0.47 N.D. N.D. N.D.
Lymphnode 1.57 £ 0.19 | 2.76 £0.27 | 0.91 £ 0.25 |0.08 * 0.01 N.D.
Submaxillary-gland 1.43 + 0.10 | 2.37 £ 0.18 | 0.84 + 0.03 |0.08 £ 0.01 | 0.01 % 0.00
Thyroid 0.67 + 0.45 | 1.44 + 0.42 | 0.62 + 0.14 |0.54 £ 0.10 N.D.
Eye ball 0.62 = 0.07 | 1.07 + 0.10 | 0.40 £ 0.05 |0.06 * 0.00 | 0.02 + 0.01
Thymus 1.04 £ 0.33 | 1.62 + 0.28 | 0.57 +0.09 |0.04 + 0.02 N.D.
Lung 145 £ 0.10 | 2.71 £0.50 | 1.11 *+ 0.06 |0.16 £ 0.03 N.D.
Heart 1.88 £ 0.20 | 1.84 +0.21 | 0.68 + 0.09 |0.05 * 0.00 N.D.
Liver 33,68 + 1.93 [39.20 + 7.90 | 7.26 + 0.38 |1.00 * 0.08 | 0.29 * 0.08
Kidney 4575 * 5.02 |50.42 * 15.44 |16.00 = 0.90 |1.59 * 0.06 | 0.40 * 0.05
Adrenal 0.98 +0.04 | 2.97 £0.32 | 428 + 0.28 |0.73 * 0.14 | 0.08 * 0.03
Spleen 3.19 + 1.83 | 3.46 +0.24 | 1.16 + 0.11 |0.15 £ 0.02 | 0.03 * 0.01
Pancreas 2.03* 3.14 +0.69 | 090 + 0.15 |0.10 * 0.02 N.D.
Cartilage 1.09 £ 0.33 | 2.99 +0.38 | 1.23 £ 0.39 |0.11  0.03 N.D.
Bone marrow 2.80 £ 0.38 | 4.22 £ 1.70 0.79* N.D. N.D.
Aorta 10.04 *+ 2.73 24.04* 10.64 £ 0.57 |0.97 £ 0.15 | 0.25 * 0.11
Testis 0.60 = 0.03 | 1.02 = 0.03 | 0.49 * 0.00 |0.05 = 0,01 | 0.01 * 0.00
Epididymis 0.92 + 0.06 | 1.63 £ 0.28 | 0.53 * 0.13 |0.08 * 0.00 | 0.01 + 0.00
Skin 2.66 + 0.58 | 4.76 + 0.56 | 1.53 £ 0.18 |0.16 + 0.01 N.D.
Iat 1.07 £ 0.47 | 1.06 * 0.16 1.26% 0.02 £ 0.00 N.D.
Muscle 1.10 £0.29 | 1.13 £0.10 | 1.41 + 0.96 |0.02 £ 0.00 N.D.
Stomach 47.42 £10.0617.52 *+ 3.11 | 1.37 £ 0.31 |0.10 * 0.01 N.D.
Duodenum 76.94 + 5.05 |67.46 *22.92| 4.65 + 0.32 |0.22 * 0.02 | 0.01 £ 0.00
Jejunum 212.00 £ 56.72(13397 * 25.64| 7.95 + 0.71 | 0.31 * 0.03 N.D.
lleum 4.88 + 0.44 (13893 *13509 | 13723 + 11881 | 0.37 * 0.17 N.D.
Large intestine 273 £0.19 | 5.83 + 2.86 |21620 % 21478 | 1.24 £ 0.98 N.D.

The data represents the mean # S.E. of the three animals.
* : Mecan of two animals

N.D. : Not detected
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A cic 18.56%, 12 B5RZ Tic 20.32%, 24 B3R
Tic 21.49% TH b, 48 KRE ToORBEERI 21.87
% TH-1o BERABHCHEL 7 fRE X T Eeh~o 8
hexi2 48 EME TlcehEh 59.98%, 13.11% T

-7

4,

Table 7 Percent distribution of radioactivity in tissue or

14C—CCL in male rats (dose :

CCL 25 mg/kg)

s, WMBNERELIUSHE
BB X CFIRS v MCBT B4R, BEEREES X
URTEROREG, MrhilEo L7, REREIEL

organ after oral

administration of

Content (7% of dose)

Tissue or organ 30 min, 1 hr. 4 hr, 24 hr, 96 hr.

Blood 0.90 £ 0.04 1.17 £ 0.16 0.28 £ 0.01 0.02 = 0.01 0.00 % 0.00
Brain 0.00 £ 0.00 0.00 = 0.00 0.00 £ 0.00 0.00 * 0.00 0.00 = 0.00
Hypophysis 0.00 * 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 % 0.00 0.00 * 0.00
Submaxillary gland| 0.01 £ 0.00 | 0.01 £ 0.00 | 0.01 £ 0.00 | 0.00 £ 0.00 | 0.00 * 0.00
Thyroid 0.00 = 0.00 0.00 = 0.00 0.00 * 0.00 0.00 £ 0.00 0.00 £ 0.00
Eye ball 0.00 * 0.00 0.00 % 0.00 0.00 £ 0.00 0.00 = 0.00 0.00 £ 0.00
Thymus 0.00 £ 0.00 0.01 £ 0.00 0.00 £ 0.00 0.00 * 0.00 0.00 = 0.00
Lung 0.02 * 0.00 0.04 £ 0.00 0.02 £ 0.00 0.00 % 0.00 0.00 * 0.00
Heart 0.01 = 0.00 0.02 £ 0.00 0.01 £ 0.00 0.00 £ 0.00 0.00 = 0.00
Liver 3.72 £ 0.29 4.81 = 1.06 0.89 + 0.06 0.18 * 0.02 0.05 £ 0.01
Kidney 1.17 £ 0.11 1.33 + 0.41 0.37 = 0.02 0.04 + 0.00 0.01 + 0.00
Adrenal 0.01 + 0.00 0.00 £ 0.00 0.00 % 0.00 0.00 £ 0.00 0.00 * 0.00
Spleen 0.02 * 0.00 0.03 £ 0.00 0.01 = 0.00 0.00 £ 0.00 0.00 = 0.00
Pancreas 0.02* 0.03 £ 0.01 0.01 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
Testis 0.03 £ 0.00 0.04 £ 0.00 0.02 £ 0.00 0.00 * 0.00 0.00 £ 0.00
Epididymis 0.01 £ 0.00 0.02 = 0.00 0.01 + 0.00 0.07 %= 0.00 0.00 £ 0.00
Skin 0.75 = 0.16 1.30 £ 0.15 0.42 £ 0.05 0.05 % 0.00 0.00 £ 0.00
Fat 0.86 = 0.18 0.83 £ 0.12 1.01% 0.01 = 0.00 0.00 % 0.00
Muscle 1.76 = 0.96 0.79 £ 0.16 2.23 £ 1.54 0.03 £ 0.02 0.00 £ 0.00
Stomach 0.85 = 0.24 0.31 = 0.06 0.02 = 0.01 0.00 = 0.00 0.00 £ 0.00

The data represents the mean

Muscle, fat, skin and blood volume werc assumed to be 40, 20, 7.0, 6.4%

*

Mean of two animals

+ S.E. of three animals.

of body weight respectively.
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Table 8 Tissue' or organ concentration of radioactivity after oral administration of
4C—CCL in 19th pregnant rats (dose . CCL 25 mg/kg)
Tissuc ot organ Radioactive concentration (Ug equivalent of CCL/g or ml)
30 min. 1 hr 4 hr, 24 hr. 96 hr.

Plasma 14.01 + 1.07 |11.36 £ 1.52 | 1.85 £ 0.54 | 0.16 £ 0.02 | 0.02 £ 0.00
Blood 1120 £ 0.63 | 9.99+ 0.33| 1.96 £ 0.27 | 0.24 +0.03 | 0.05 £ 0.00
Lung 8.76 * 0.93 8.32 * 0.56 | 2.99 £ 0.07 | 0.35 £ 0.04 | 0.05 £ 0.02
Heart 391 + 0.24 | 3.54 £ 0.18 | 1.06 £ 0.08 | 0.11 + 0.04 | 0.02 * 0.02
Liver 54.05 £ 12.10{43.12 £ 5.04 | 9.78 £ 2.26 | 1.20 £ 0.29 | 0.24 * 0.01

g Kidney 103.77 £ 19.01 | 11447 * 11.30|31.67 * 5.96 { 2.56 * 0.15 { 0.03 % 0.00

3

§ Placenta 4.55 £ 0.45 4.72 £ 0.15| 1.75 = 0.21 0.21 + 0.03 0.50 *0.25
Ovarium 5.69 £ 042 | 6.67 £ 0.65| 2.06 £0.72 | 0.11 £ 0.07 | 0.03 % 0.03
Uterus 13.66 * 5.41 |18.59 * 8.59 | 2.50 £ 0.71 | 0.23 + 0.08 | 0.06 * 0.01
Amniotic fluid 0.04 £ 0.01 | 0.10 £ 0.02 | 0.54 £0.31 | 0.10 £ 0.00 | 0.02 * 0.00
Fetus 0.34 £ 0.09 { 0.36 £ 0.08 | 0.81 £ 0.09 | 0.16 + 0.03 | 0.04  0.01
Blood 0.28 £ 0.01 | 0.52 £ 0.02 | 0.88 £ 0.23 | 0.13 £ 0.06 | 0.05 £ 0.05
Brain 0.07 £ 0.02 | 0.18 £ 0.03 | 0.16 + 0.03 | 0.03 £ 0.03 | 0.01 £ 0.01
Lung 0.43 £ 0.28 | 0.55 £ 0.11 | 0.77 £ 0.21 | 0.05 * 0.03 N.D.

é Heart 0.13 £ 0.06 | 0.33 % 0.06 | 0.12 £ 0.08 | 0.06 + 0.05 | 0.01 * 0.01

~ Liver 0.47 £ 020 | 0.67 £ 0.11 | 1.96 + 0,53 | 0.23 * 0.06 N.D.
Kidney 0.47 £ 0.20 | 0.78 £ 0.26 | 1.37 £ 0.28 | 0.10 + 0.05 | 0.03 £ 0.03

The data represents the mean + S.E.

N.D. Not detected

rR B XUTHERE L TiRE% 30 4, 1 KlEsLU
4 B5RD, BRI TRIB XURAKRTHELT 24
B§RD, 96 MEfIEBUEIEL 7oo

4-1. HfgH:Z » + (Table 6)
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of three animals.
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Table 9 Percent distribution of radioactivity in tissue or organ after oral administration of

14C—CCL in 19th pregnant rats (dose :

CCL 25 mg/kg)

Tissue or organ Concent (% of dose)
30 min, 1 hr. 4 hr, 24 hr. 96 hr.
‘Lung 0.11 = 0.01 0.11 * 0.01 0.04 £ 0.00 | 0.01 + 0.00 | 0.00 £ 0.00
Heart 0.04 = 0.00 0.03 £ 0.00 | 0.01 £ 0.00 | 0.00 £ 0.00 | 0.00 * 0.00
Liver 6.92 + 1.51 5.17 * 0.63 1.16 = 0.30 | 0.20 = 0.03 | 0.05 £ 0.00
Kidney 2.29 £ 0.42 240 £ 0.24 | 0.72 £0.20 | 0.06 £ 0.00 | 0.01 + 0.01
Placenta 0.30 £ 0.05 0.40 £ 0.02 | 0.12 £ 0.02 | 0.02 £ 0.00 | 0.00 £ 0.00
Ovarium 0.01 £ 0.00 0.01 £ 0.00 | 0.00 = 0.00 | 0.00 £ 0.00 | 0.00 * 0.00
Uterus 0.53 £ 0.20 0.85 + 0.36 | 0.10 £0.03 | 0.01 * 0.00 | 0.00 * 0.00
Fetus (total) 0.12 = 0.03 0.18 £ 0.05 { 0.49 £ 0.07 | 0.07 £ 0.00 { 0.01 * 0.00
Fetus (single) 0.01 * 0.00 0.02 = 0.00 | 0.04  0.01 0.00 = 0.00 | 0.00 % 0.00
The data represents the mean + S.E. of three animals.
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Table 10 Tissue concentration of CCL in male rats after oral administration
(dose : 25 mg/kg)
CCL concentration (ug/ml or g)
Tissue 0.5 1 4
Plasma 495 + 0.85 (5.55%0.18) 2.37 £ 0.69 (6.85 = 0.82) 0.47 * 0.03 (1.04 £ 0.32)
Brain N.D. (0.04 £ 0.00) N.D.  (0.37 + 0.09) N.D. (0.15 £ 0.01)
Heart 0.66 £ 0.07 (1.88 + 0.20) 0.56 £ 0.05 (1.84 * 0.21) N.D.  (0.68 % 0.09)
Lung 1.46 £ 0.03 (1.45 £ 0.10) 1.80 £ 0.21 (2.71 = 0.50) N.D. (L.11 £ 0.06)
Liver 29.74 * 0.20(33.68 + 1.93) 13.81 £ 1.42(39.20 £ 7.90) 1.98 + 0.14 (7.26 £ 0.38)
Kidncy 34.16 * 0.93(45.75 = 5.02) 40.10 * 5.20(50.42 * 15.44) 14.49 £ 2.43(16.00 £ 0.90)
Spleen 1.30 £ 0.16 (3.19  1.83) 1.39 * 0.10 (3.46 £ 0.24) N.D. (1.16 = 0.11)

The data represents the mean * S.E. of three animals.

( ) : Tissue concentration of radioactivity (Table 6)
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Fig. 1 ARG 1 hr after oral administration of 25
mg/kg of “C-cefaclor in male rats
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Fig. 2 ARG after oral administration of 25 mg/kg of “C-cefaclor in male rats (34, 1,1, 2, 4, 24hr).
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Fig. 3 ARG 1hr after oral administration of 25
mg/kg of “C-cefaclor in pregnant (18

day) rats
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STUDIES ON ABSORPTION, DISTRIBUTION, BIOTRANSFORMATION
AND EXCRETION OF CEFACLOR

The first report: Absorption, distribution and excretion of ¥C-labeled cefaclor in rats
YosHiHIRO TocHINO, KoicHI SuGenNo and MAsAMI DOTEUCHI
Shionogi Research Laboratory, Shionogi & Co., Ltd.

The purpose of these studies was to evaluate the absorption, distribution and excretion of cefaclor in
rats. MC-labeled cefaclor(!*C-CCL) at 25 and 50 mg/kg was administered orally and also 25 mg/kg of the
same compound was given intravenously to rats.

1) The peak level in blood was obtained within 1 hour after oral administration of 25 or 50 mg/kg of
"C-CCL to rats. The maximum blood level of CCL after oral administration of 50 mg/kg of C-CCL was
twice as high as that in rats given 25 mg/kg. Both radiocarbon blood level curves obtained following oral
administration of 25 and 50 mg/kg of “C-CCL had similar pattern of decrease. Radioactivity one-tenth of
the maximum level was observed within 8 hours after oral administration of either 25 or 50 mg/kg of
MC-CCL. The radioactivity of the blood at 2 hours after intravenous administration was 10% of the blood
level of radiocarbon at 5 min.

2) The urinary and fecal excretion of total radioactivity in rats following oraland intravenous adminis-
tration of “C-CCL was complete within about 48 hours. Larger amounts of radiocarbon were excreted in
the urine than in the feces, even after oral administration. The amounts of radiocarbon in urine recovered
from both groups were about the same. Therefore, the results suggested that CCL was efficiently absorbed
from the gastrointestinal tract.

3) About 20% of the administered radiocarbon appeared in the bile fluid within the initial 12 hours,
only a portion of it was eliminated via the bile fluid while in the second 12-hour period.

4) In experiments on the distribution of “C-CCL, maximum radioactivities were detected in almost all
tissues within one hour after administration of ¥C-CCL to male rats. High radioactivities were found in
the digestive tract, kidney, liver and aorta, but considerably lower radioactivity in the brain. The thyroid
gland, adrenal gland and colon each had 20~40% of the maximum level, and the other organs had several
percent of the maximum activity at 24 hours after administration.

5) The maximum level of radioactivity in maternal tissues was determined 0.5-1.0 hour after adminis-
tration of C-CCL to pregnant rats. The highest activities were observed in kidney and liver and lower
activities in plasma, uterus, blood, lung, ovarium and placenta in that order. After 24 hours, less than 5%
the maximum level in each tissue was found in all tissues except the amniotic fluid. In the fetus, the
radioactivity peaked 4 hours after administration to the maternal body. In this period radiocarbon concen-
trations were the same for the liver and kidney of the fetus and the maternal plasma.

6) In general, the distribution of radiocarbon examined by autoradiograph on the whole body of a male
rat was very similar to that found by quantitative determination in each tissue. After 24 hours, some
amounts of radioactivities were found only in the intestinal contents. In pregnant rats. radiocarbon was
distributed in the placenta but was not significantly observed in the fetuses.



