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Table 1 Tissue distribution of radioactivity after single intravenous administration of 15 mg/kg of “C-THR-221
to male rats
MeantS.D. (n=5)

. Concentration of radioactivity (ug eq./g or ml)
Tissue

5 min 30 min 2 h 6 h 24 h 96 h
Plasma 102.43+2. 52 60.01+2.33 30.50+2. 84 9.3810.81 1.4710. 06 0.26+0.01
Blood 68.28+2.05 40.82+1.96 19.63+1.76 6.0210.52 1.09+0.10 0.24+0.03
Cerebrum 1.13+0. 14 0.75+0.08 0.39+0.04 0.13+0.02 0.0210.02 N.D.
Cerebellum 1.4710.19 0.93+0.17 0.511£0.03 0.16+0.01 0.0210.02 N.D.
Submaxillary gland 12.13+1.18 7.4210.58 3.8210.52 1.1410.07 0.37+0.02 0.15+0.01
Sublingual gland 11.39+1. 84 7.6312.66 3.30+£0. 36 1.13+0.12 0.41+0.07 0.1410.08
Thyroid 13.96+1.70 7.73£1.53 4.18+1.23 1.5610.07 0.71+0.09 N.D.
Eyebali 2.4710.40 2.3710.55 1.13+0.17 0.52%0. 10 0.1110.02 0.05+0.01
Trachea 35.81+11.70 17.9914.18 10.19+1. 56 3.90%0.75 0.7810.17 0.1710.16
Thymus 5.8510. 46 3.50%0. 15 1.91+0.17 0.9010. 22 0.2310.02 0.08+0.01
Heart 15.02+1. 61 8.3610.55 4.6210.47 1.60£0.05 0.35%0.04 0.1410.12
Lung 23.76+3. 26 14.95+2.11 7.2710.65 2.9810.54 0.9210.13 0.27+0.03
Liver 21.7913. 46 10.18+1.00 4.5210.49 1.6910.09 0.58+0.06 0.20+0.02
Kidney 83.78+6. 25 37.06+7.32 21.60+2.72 13.9910. 81 10. 28 +0. 61 6.50+0. 67
Spleen 7.3510.51 4.2410.25 2.14£0.21 0.78+0.05 0.37+0.05 0.1710.01
Pancreas 9.00+0.58 5.4610. 30 2.9610.23 1.06+0.09 0.3110.04 0.12+0.01
Adrenal 15.76 £1. 05 11.47+2.55 4.6810. 46 1.55+0.13 0.62+0.04 0.26+0.09
Fat 4.01+0.78 2.4710.34 1.4410.32 0.5210.11 0.1410.02 0.0310.02
Skin 13.50+0. 66 9.86+0.83 5.38+0.93 1.67£0.07 0.55%0. 06 0.18+0.02
Mesenteric lymph node 10.67+1.19 6.22+0.70 3.11£0.39 1.11+0.07 0.34+0.03 0.1210.01
Muscle 6.7811.17 4.15%0.31 2.09+%0. 23 0.66+0.12 0.19%0.02 0.06+0.01
Testis 2.6010.43 4.78+0.72 4.7210.61 1.82+0.24 0.3210.02 0.131£0.01
Seminal vesicle 6.2110.82 5.56+1.06 3.84+1.09 1.25+0. 06 0.30+0. 06 0.07+£0.01
Prostate 9.45%0. 86 5.95t1. 22 2.9410.18 1.141£0. 22 0.31+0.08 0.12+0.02
Stomach 7.80+0.50 4.5110.70 2.3010.21 0.92+0.17 0.3410.06 0.11+0.01
Small intestine 28.01114.89 12.06+8. 84 4.60%1. 44 1.3340.55 0.28+0.04 0.0810.01
Large intestine 5.76+1.03 4.56%1.27 2.27+0.57 12.1715. 80 1.05+0. 31 0.1210.02

N.D. : Not detected
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/N (28.01 ,ug/g). ’fdi(23.76;1§/ﬂ), E¥(21.79/18/8)&
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18.23 ug/g, FE25.94 ug/gThH ), LAk, Wl OB
E & LI L7 (Table 2)o

B HUBMTOEEA — + 5 T * 75 L TIIRSHE
DREF A HER SN THE L, WAB Iz~
DBATREHERD LA, X5 %48 TIXIZE A LTH
Klto BEA—F I VAT T ATDTIADRHILS
vy M EFHTH 5 72(Fig.3-1~3-3),
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HEitt 8 7z (Table 3),
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Table 2 Tissue distribution of radioactivity after single intravenous administration of 15 mg/kg of “C-THR-221

to female rats

MeantS.D.(p=5)

Concentration of radioactivity {(xg eq./g or ml)
Tissue -

5 min 30 min 2h 6 h 24 h 96 h
Plasma 116.09+3.74 62.5111.79 29.68+2.11 7.5110.62 1.26+0.05 0.2310.02
Blood 69.8913.43 39.31+0.97 18.10+1703 4.4510. 42 0.82+10.02 0.1810.01
Cerebrum 0.9610. 34 0.7010.05 0.3810.04 0.121+0.01 0.0210.02 0.0110.01
Cerebellum 1.5410. 14 0.9310.17 0.4410.04 0.1310.02 0.02+10.02 N.D.
Submaxillary gland 13.23%1.10 6.7610.77 3.15%0.35 0.8810. 10 0.3110.04 0.1310.01
Sublingual gland 11.06%1.18 6.38+0.93 2.9510. 40 0.81%0.09 0.35x0.02 0.20+0.03
Thyroid 17.11£3.00 8.59%1. 45 4.231+1.12 1.5810. 34 0.5910. 36 N.D.
Eyeball 2.7310.41 1.8810. 34 1.1940.23 0.3810.05 0.1110.01 0.0410.01
Trachea 39.421+14.60 17.35%7.25 9.23+1.80 2.8510. 66 0.6710.23 0.1710.16
Thymus 5.5610. 29 3.5010.40 1.9810.21 0.8110.09 0.35+0.02 0.1310.01
Heart 14.89+1.60 8.4911.00 4.0910.21 1.1610.11 0.3410.08 0.11+0.01
Lung 26.5919. 29 13.9712.43 7.3310. 66 2.6910.63 1.00+0.15 0.33+0.03
Liver 28.08+3. 35 9.4810.80 4.8210. 42 1.3610. 06 0.5610. 03 0.20+0.01
Kidney 83.65+17.94 31.66+5. 26 17.611+2.18 12.6610. 87 10.55+0. 90 6.4110.76
Spleen 7.9410.31 4.38%+0.39 2.0510.17 0.6510.05 0.3410.02 0.1710.01
Pancreas 8.9910. 32 5.6910.34 2.7510.30 0.7510.09 0.2910.01 0.1110.01
Adrenal 14.7510. 59 8.40t1.41 3.99+0.79 1.1410.12 0.4810.09 0.22+0.04
Fat 3.2510.14 2.4110.42 1.4910. 23 0.4310.10 0.1110.02 0.0410.01
Skin 13.07£0.70 10.42+0.89 4.9310.53 1.40+£0.09 0.4110.02 0.1610.02
Mesenteric lymph node 12.05%1. 39 6.6110. 47 3.5410.97 0.85+0.10 0.3110.02 0.1210.02
Muscle 6.3110.43 3.55%0. 52 1.6810.13 0.4510.05 0.18+0.05 0.06+0.02
Ovary 18.23+1.85 12.66 0. 80 6.80+1.03 1.75+0.12 0.5710.03 0.20+0.01
Uterus 25.94+2.39 15.95+3.54 8.90+1.50 2.2610.22 0.6210.06 0.23+0.02
Stomach 7.03+0. 54 4.8810.55 2.25+0.35 0.6110.05 0.3710.06 0.11+0.02
Small intestine 31.15%+17.61 13.8816.10 5.38+2.18 1.194+0. 44 0.2310.05 0.0810.02
Large intestine 5.9310. 82 3.8210. 56 3.92+2.52 9.531+3.43 1.20£0.52 0.1110.02

N.D. . Not detected
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Fig. 3-1 Autoradiograms showing the distribution of radioactivity in male rats at 5 min and
2 h after intravenous administration of 15 mg/kg of “C-THR-221
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Fig. 3-2 Autoradiograms showing the distribution of radioactivity in male rats at 6 and 24 h
after intravenous administration of 15 mg/kg of " C-THR-221
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Fig. 3-3 Autoradiograms showing the distribution of radioactivity in a female rat and mice after
intravenous administration of 15 mg/kg of “C-THR-221
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Fig. 4 Urinary and fecal excretion of radioactivity after intravenous administration of 15 mg/kg
of "C-THR-221 to male and female rats
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Fig. 5 Biliary and urinary excretion of radioactivity after intravenous administration of 15 mg/kg
of “C-THR-221 to bile-duct cannulated rats
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MBED1/4~1/8TH 1), Lk, e ORBIZfEV i L
7z(Table 4),

HRISHBD T » FOEHF—bFVF 75 018, &
s acikmag, B, B, B, ORI, BW, HBRks
UIGRR BB e BUITREATER® H 722t B & UIB{FIC
RIS SN oz, 5K 2BMTIAY, B
ENEY, B8, MIRICHR 2 RETREATER & 7oA,
BENOBITREO O N ol & IG5 H240E M
Tik, BEATDOMICIIEIR, BoORKBICEDLR,
BAFA~DBITA DT D IZBD 5/ (Fig. 6 ),

Sl iR A 135 5t 2 R TR iR E (2.89 pug/ml) &
b, SHIZEBEMBERENL/10LEL, F0OKLMIK
iR & ERBETHRE L 72 (Table 5),

2. REHSER

1) Mg

HE 524 B o> M HE PR AE 1L,

ITEFREE & 5 7:(Fig. 7 )o

5 [ B % 5-LAR&i2

B (7 [8)) 425 %3090 12 81 5 MMM I L, Y
(110.65 ng/g), IM4(70.39 pg/ml), S (24.76 ng/g),
Jﬁﬁ(lQ.OZyg/g). W(13.84/4g/g). ﬂ”k’m(lz.87/zg/g).
T (12.42 pg/g), KM (12.18 ng/g), & FIk(10.31
u8/g), (10,05 ug/g) DIETH 1, MWOMMIZI0 g/
gUTThosce CNEHERSG LIMTLHE, WTik
3.0 LML T ohs, MM TIZ0.8~1.76TdH
D, HMEEY E#Ieh o7,

B S%24M T oMK 12, HWERS &Mt 2L
2.1~8.2E8 W METH o 72h%, 13 & A L DR TIZI6HE
METIET L, BB O®<, %5%308 T
B 1%24F B O il )% D1/81218.F L 72 (Table 6),

BRIZE®SFOLEA~ 5 V475 AL HERY
LA TH - 72(Fig.8),

3) HEi

7 BIREIGEOR, EHPEHE Fig. 91K L7,
BOE S %24RF B 31 AR, el 3 EIRS L

2) MEAS A HIZT—ETHY, 7HERSEORE LU
Table 3 Recovery of radioactivity after intraduodenal injection of bile excreted from other rats
administrated of 15 mg/kg of '*C-THR-221
MeanxS.D. (n=6)

) Excretion of radioactivity (% of dose)

Time
. . . . Feces and
(h) Urine Bile Urine and bile . . Total
gastrointestinal contents

0~2 - 0.61+0.4 — - -
0~4 - 2.4+1.3 - - -
0~8 - 5.1%+2.5 - - -
0~12 - 6.7x£2.7 - - -
0~24 7.7+£2.2 8.71+2.6 16.4%3.0 - -
0~48 14.1+3.9 9.61+3.2 23.7+4.7 71.6%5.3 95.314.7

— : Not measured

Table 4 Tissue distribution of radioactivity after intravenous administration of 15 mg/kg of “C-THR-221

to pregnant rats on the 11th day of gestation

Mean£S.D. (n=5)

Concentration of radioactivity (g eq./g or ml)
Tissue - -
5 min 30 min 2 h 6 h 24 h
Plasma 115.22+2.11 64.45+2.88 29.59+2.21 8.6510.90 1.64+0.09
Blood 69.89+1.34 40.10%1.61 17.92+1.37 5.34+0.43 1.05%0.06
Uterus 26.75+2.16 22.4911.61 14.83+0. 96 5.39%0.50 1.23£0.08
Ovary 18.71+1.54 12.9210. 60 6.55+0.53 2.24%+0.25 0.65+0.04
Placenta 16.09+1.41 17.68+%1.48 12.46+1.03 4.96%0. 66 1.33%£0.10
Fetal membrane 14.42+0.98 10.85%0. 95 6.7710. 68 3.00%0.17 1.73%+0.17
Fetus 0.91+0.49 1.27+0.24 0.93+0.38 0.47£0.24 0.08+0.10
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Fig. 6-1 Autoradiograms showing the distribution of radioactivity in pregnant rats on the 18th day of gestatio
at 5 min and 2 h after intravenous administration of 15mg/kg of '*C-THR-221
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Fig. 6-2 Autoradiograms showing the distribution of radioactivity in a pregnant rat on the 18th day of gestation
at 24 h after intravenous administration of 15 mg/kg of “C-THR-221
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Table 5 Milk and blood concentration of radioactivity after intravenous administration of 15 mg/kg of
“C-THR-221 to mother rats at 2 weeks after delivery

Mean£S.D. (n=5)

Concentration of radioactivity
Time (ug eq./ml)

(h : min) Milk Blood

: 05 0.2410.05 73.90%2.23

: 30 0.69%0.16 51.8214.64
2 :00 2.89%1.51 27.53x2.77
6 : 00 2.6010.87 6.12+0.90
24 : 00 0.66+0.15 0.94+0.08
48 : 00 0.24%0.04 0.46+0.03
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Fig. 7 Blood concentration of radioactivity at 24 h
after daily intravenous administration of
15 mg/kg of “C-THR-221 to male rats
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Table 6 Tissue distribution of radioactivity after multiple intravenous administration of 15 mg/kg of “C-THR-221
to male rats

Mean£S.D. (n=5)
Tissue Concentration of radioactivity (u8 €q./g or ml)

30 min 2h 24 h 96 h 240 h 480 h 720 h
Plasma 70.39+12.83 35.341+4.74 3.0610.16 0.81%0.05 0.1210.01 0.0110.01 N.D.
Blood 43.8410.92 22.5914.08 2.4710.04 1.1610.05 0.5310.03 0.4010.05 0.28+0.05
Cerebrum 1.0010. 32 0.50%0.09 0.0910.02 N.D. N.D. 0.0110.03 N.D.
Cerebellum 1.0610.07 0.6210.12 0.1110.01 N.D. N.D. N.D. N.D.
Submaxillary gland 9.20%0.70 4.9210.58 1.35%0.10 0.7610.08 0.46+0.06 0.23+0.03 0.1810.02
Sublingual gland 10.31+1.78 5.2910. 56 1.6110.09 1.03+0.08 0.57+0.04 0.3710.06 0.26+0.07
Thyroid 12.87+1.84 6.90+1.00 2.4210.53 1.5310.18 0.77+0.51 N.D. N.D.
Eyeball 2.83+0.42 1.9510. 42 0.4210.08 0.2710.03 0.1910.08 0.1110.01 0.1010.01
Trachea 24.7617.07 15.85+6. 03 2.35%0.13 1.4240.20 0.8610.07 0.6310.13 0.5410.11
Thymus 5.1310.29 3.31+0.38 0.95+0.07 0.50+0.07 0.27+0.02 0.1410.02 0.1310.01
Heart 10.05+0. 44 5.96+0.77 0.99+0.07 0.48+0.05 0.25+0.02 0.15+0.02 0.12+0.02
Lung 19.02+2.07 11.37+1.30 3.05+0.24 1.4610.11 0.68+0.05 0.4610.04 0.34+0.02
Liver 13.8410.74 7.4810.54 2.20%0.18 1.19%0.03 0.4610.04 0.2310.06 0.1740.04
Kidney 110.65%5.11 99.4814.53 84.351+14.94 54.9519.55 27.58+1.39 17.30+2.17 10.41£1.69
Spleen 6.10+0.43 3.7410.21 1.4810.20 1.00+0. 06 0.55+0.05 0.4110.03 0.36%0.04
Pancreas 7.39%£0.35 4.0210.62 1.2310.10 0.6010.02 0.3210.03 0.1910.02 0.15+0.02
Adrenal 12.4212. 40 6.62%1.05 2.09+0.18 1.3110.08 0.6910.05 0.4210.07 0.29+0.04
Fat 2.86+0. 36 1.6110. 36 0.36+0.04 0.1810.02 0.0610.04 N.D. N.D.
Skin 12.18+0.99 6.53+0.87 1.9410.11 1.26%0.07 0.75+0.09 0.4210.07 0.37+0.05
Mesenteric lymph node| 8.66+0.73 5.0610. 54 1.3940.17 0.7410.09 0.40+0.04 0.21+0.03 0.17+0.03
Muscle 4.9410.61 2.43%0.28 0.5510.09 0.31+0.05 0.1610.02 0.09+0.06 0.07+0. 04
Testis 5.5810.40 5.24+0.93 1.1810.09 0.6210.03 0.35+0.03 0.15+0.02 0.10+0.02
Seminal vesicle 5.2210.79 2.80+0.27 0.6210.06 0.32+0.05 0.13+0.03 0.08+0.01 N.D.
Prostate 6.39+0.39 3.4610.50 1.0310. 11 0.51+0.05 0.22+0.03 0.09+0.03 0.0310.04
Stomach 6.52+0.59 3.8110.31 1.1640.08 0.65+0.04 0.38+0.04 0.26+0.02 0.23+0.03
Small intestine 9.60+2.74 4.83%1.25 0.94+0.26 0.56+0.12 0.25+0.05 0.20+0.03 0.17+0.02
Large intestine 7.55%1.25 4.92+1.23 2.58+%1.54 0.64+0.11 0.39+0.10 0.27+0.06 0.25%0.05

N.D. . Not detected
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Fig. 8 Autoradiograms showing the distribution of radioactivity in a male rat at 5 min after the
7th intravenous administration of 15 mg/kg of *C-THR-221
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DISTRIBUTION AND EXCRETION OF "C-CEFODIZIME SODIUM('“C-THR-221)
IN MICE AND RATS

Hitoskt MATSUSHITA, MASAHIKO YosHIDA and YAsuro Kawaguchi
Research Institute, Taiho Pharmaceutical Co., Ltd.

YosHITAKA JIN, Hisako IsHikAwA, KivosHi KasHiwazaki, Kazusit HAyAsHI, Yuko WATANABE and YosHio Esumi
Tokai Research Laboratories, Daiichi Pure Chemicals Co., Ltd.

The metabolic fate of cefodizime sodium( THR-221) was studied in mice and rats after single or repeated i.v. 15 mg/kg
doses of '*C-THR-221.

1. At 5 min after a single i.v. dose to male and female rats, radioactivity was highest in plasma followed by kidney >
trachea, lung, liver > heart, skin > pancreas, spleen > muscle, thymus, fat > brain, and thereafter decreased gradually.
No essential difference in distribution was observed between the sexes. At 24 h after administration, low radioactivity
was detected by whole body autoradiography only in kidney and intestinal contents.

2. Upon repeated administration of THR-221, tissue levels at 30 min after the last administration were almost the
same as after the first except in kidney, in which the level was 3 times higher.

3. After single i.v. administration to male and female rats, 49.0 % and 47.4 % of the radioactivity was excreted in
urine within 96 h. The remaining radioactivity was excreted in feces. Total recovery in urine and feces within 96 h was
96.2 % in male and 95.6 % in female rats. Upon repeated administration, the ratio of urinary to fecal excretion after the
last administration was similar to that z;fter single administration. The radioactivity in urine and feces reached a plateau
after the fifth administration, and no retardation of excretion was observed.

4 . After single i.v. administration to bile duct—ca/hnulated rats, 64.4 % of the administered radioactivity was excreted
in bile and 33.8 % in urine within 72 h. The reabsorption rate in enterohepatic circulation was 23.7 % of the dose.

5. The radioactivity in the fetus on the 11th day of gestation was extremely low(maximally 1.27 ug eq./g. 1/50 of
maternal plasma). Autoradiograms of 18th day fetuses showed only minimal radioactivity 24 h after administration.
There was only minimal transfer of radioactivity to milk, the maximum level detected being 2.89 ug eq./ml(1/10 of

blood concentration ).



