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Fig. 1 Thin layer chromatogram of CXM and
its metabolites in rats bile and urine.
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Table 1 Percentage of unchanged compound
(CXM) in urine, bile and plasma after
administration of "*C CXM in rats or

dogs
. 0, "
Species ‘ Route of administration /ac(::;?’iﬂ%cd
sample (CXM)
| 0~6hr. urine | 97.1
6~24 hr. urine ‘ 96.5
"V lo<2d hr. bile 72.2
Male rat 30 min. plasma ‘ 99.0
i.m. | 1.5hr. plasma ‘ 98.7
inf. ; 0~24hr. urine | 98. 1
0~6 hr. urine 99.0
Female i.v. | 6~24 hr. urine 99.7
rat 30 min. plasma 97.8
i.m. ‘ 1.5 hr. plasma 96.9
0~12 hr. urine 99. 4
12~24 hr. urine 100.0
Dog i.v 30 min. plasma 95.0
1 hr. plasma 97.9
3 hr. plasma 98.4

i.v. :intravenous administration
i.m. : intramusculer administration
inf. : intravenous infusion

#® A RTIEHIRAR SR TR ERB R, Wk Lo
M A s R R £ & 7 — A THIE Lo F0HE, %
b D S E IR E A i S o,

R XUBEH% TLC TRBELIEE» Fig.1 o5
Lt RELGHYICIEM S LiclUHEm Eiz oW T
co-chromatography #{77c - 758 CXM iHEI h
o

(2) R MmiFs X OCBEAPRAY

ekt TLC wTEBLIHFEY Tablel 1o i L
o

7y P BXUA DR, MEERRSYIE 95% LA
FERBTHD, FOHEIIEE, HERSIUEEL
— P X BHEIIEED bR st ¥72T v P DR
i (0~24 hr.) TITRAEILIbT 72.2%, KAt 27.8
% RBdbbhic,

2. MmEE

(1) #RAES

MC-CXM 25mg/kg %5 » + REIRMCE S8 O m
Wb s Fig 2. 1oL,

HETREGH 5 o 45 ug/ml o @BEYRL, Lk,
A 0. 44 BERIIs X OF 17.25 BERT D 2 MM TYSL L,

JULY 1979

Fig. 2 Whole blood level of CXM after intra-
venous administration of *C-CXM in rats
(dose : 25 mg/kg).

Each point represents the mean of three animals,
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Fig. 3 Whole blood and plasma level of CXM
after intravenous administration of 4C-
CXM in dogs (dose : 25 mg/kg).

Each point represents the mean of three
animals.
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24 BFRIICIL 5 DD BED 2% w4 LT,
HETHHEE RIEDHEB AR LT,
A4 2z HC-CXM 25 mg/kg ZEIRPIC 5 L kD
MBRFBEL Fig 3Rl X 55 % 55 T33 ug
/ml DEERTRL, LA 0.66 Bffids X 0 34. 81 B§RS D
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Fig. 4 Whole blood level of CXM by constant-
rate intravenous infusion of C-CXM in
male rats (dose : 50 mg/kg).

Each point represents the mean of three
animals.
The infusion was delivered over 40 minutes.
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(=3
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\ ,T¥%=0.98hr.
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05051 2 3 4 8
t After end of infusion (hr.)
After start of infusion (hr.)

Radioactive conentration(ug equiv. of CXM/ml)
=

Fig. 5 Whole blood level of CXM after intramus-
cular administration of *C-CXM in male
rats (dose : 25 mg/kg).

Each point represents the mean of three
animals.
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2 KA TIHA Lo 24BMBICX 5 FHROBED 2% 1T
B Lico MEEPEERV-TFhOREREIC SV THM
BHhBEOH 2 EORELXTI LI,

EpREEC X ) AIE Lo EE IR ER 5 50
{EAREHERIEE X b T LIED 63% DREYR
Li-dh, TO% 4B E CORSHENEIC X 2EDH
80% @’Z&E%E’\‘Lf&o

2B E TOEMAT 0.70hr. THH, HEHENE
X AmEREEOYRFEM 0.73hr. L —FH L1,

(2) #IRP infusion #5

Fig. 6 Cumulative urinary and fecal excretion
of radioactivity after intravenous adminis-
tration of C-CXM in rats and dogs (dose:
25 mg/kg).

Each point represents the mean of three
animals.
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e S

48 72

wn
o
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Excreted radioactivity (2; of dose)

12 24
Time (hr.)

14C-CXM 50 mg/kg # 5 » b HEiZ 40 23D infusion
WL, myEhE i £ F L, infusion & THHY
60 ug/ml L BFEEEY R LIRGMRTH 3IRKME TER
H00.98 BERI Tk Lico 5T H 24 Befici infu-
sion ERTHSOBRED2% IR Lic (Fig.4),

(3) HANRS

5 5 btz *C-CXM 25 mg/kg AR 5%, 15
Ghb 30 FrRBBEYRL, 36 ¥ TLEE 0.78
Bk Lic (Fig. 5),

3. Bt

(1) R, #EP~obki

59 bR IV e HC-CXM 25 mg/kg ¥ MiRAE
S LB R#EF PR Y Fig. 6 1R L,

7 o FHEDRAITIT 6 BRI ¥ TIT 71.2% HiBHES h,
72 B5RS E T2 79.3% & Lo, HhITIX24KEM ¥ T
16.6% H%, 72 B5M ¥ Tic 18.6% Higkt I hico HEDIR
il 6 BfE ¥ Tz 74.4% PRt S h, 72 BRI ¥ T2
81.3% Wi Lo Hiit 24 B % T 14.8% 7%,
72 Bl ¥ T2 16.9% MBI hico RAPSEEEEIIH
E#% 15 0Ma0 1R E— 27 %2R L1,

4 X TEIRAES L B, KPP 12 BT T
84.8% MRt X h, T2REHE T2 90.2% KE LT, ¥
izl 24 B5fSE Tic 8.1% A%, 72 BEfE ¥ Tic 8.3%
MHEEE i,

(2) FAH3s X ORRHHEEE DR, HEh~DBE

7 v b e 1C-CXM 25 mg/kg ¥ R#RAICES L
T-BE DB s X CIREF R % Table 2 iR L1,

1B5R % CoORH I 13.5% MBS h, 48BERI%
T 17.8% W& L1, IBHFHEE L% 15 4
b 30 FRE— 7 &R UIc, BRI O RF PR
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Fig. 7 Autoradiograms showing the distribution of radioactivity at various time
after intravenous administration of "C-CXM in male rats (dose : 25 mg/kg)
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Table 2 Cumulative biliary, urinary and fecal
excretion of radioactivity after intra-
venous administration of C-CXM in
bile-duct cannulated male rats (dose : 25

mg/kg)
Excreted radioactivity (% of dose)
Time (hr.)
Bile Urine Feces

0~0. 25 2.1+0.9 — —

0.5 6.5+2.4 — —

1 13.5+1.9 — —

2 16.5+1.3 — —

4 17.3+1.1 — —

6 17.4+1.1 — —
12 17.7+1.1| 70.1+8.3| 0.0+0.0
24 17.8+1.1| 72.1+7.7| 0.0+0.0
48 17.8+1.0| 72.5+7.6 | 0.0+0.0

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

i3 48 B T 72.5% ThHYH, HEP~OBEHRIZE
Hbhiehs i

(3) BHEHEY O FRIL

UC-CXM 25 mg/kg * BMIRAES LT » + (A)
DREH®FIDT » b (B)DOBEFEXE TRPICEA L L
5, BEH2EMID 5 o b (B)DBH I BEHAE
Bbhhte 7 v M(B)RETHHMREYS 5, + (A)DH
SRBEHTHEAELTKRDBEBHPIIHE EH# 12
Bl % T2 0.6%, 48 BE¥R1E Tic 0.9% Rt his,

5y M (B)DRAPIZIL 12 i ¥ Tic 1.6%, 48 %
TiC 3.9% MBS htco A LA IRH o S gHHEIC X
2 BRI 4815 ¥ CIRIBH 3 X CIRPIc T hEhs.1
% 3LV 21.9% TH ot (Table3),

3. MEAA1i

(1) 2HA—+52057 4—

7 v b Mtz MC-CXM 25 mg/kg ¥ RKIRMI B G- 418
teefh— 3475 A% Fig 7 iRl

#Y5 5 %TCBRCECEENROR, Thi
[F) R BE D G M AV IR 7200 B it BN AY, BIIREE
CHBWEMARD R, KT, %, M, KW
CRWENLED bR, = hbomMuckty THi, BE
AR TREREE, AR, B, PO CBVIEMELED
bt FRMERDFEMILED 570

30 BTk 5 BIRED LRI, - I-BHABHITITE
PERED BT, oI5 S lB L TEL e
1b DD, XTOFMHESFOLHEFELPL T 1

24 BHITIRKBABTY S X UOBTEWCEENIE H b
Nico BIMERNL b KERCHWENEIED DRI,
FRCRBEE DIEM MRS b o s, ok, Elic
BEHRAD LRI 5T

72 BT BREAR EWEENED bR, KBHE
WCEFRE OEMNED LRI, hoiKs, Afic
EEMRED LRI 5 T

(2) HMBAHERE

7 v b HET “C-CXM 25 mg/kg #REIRAICES L
TR OB BREY Table 4 1R Lic,

Table 3 Reabsorption of radioactve biliary excreta after intravenous
administration of *C-CXM in male rats (dose : 25 mg/kg)

Reabsorpted radioactivity
time (hr.) Bile Urine
%ot dose | (B0 Wlctear | % ofdose | O e

0~0. 25 0.0+0.0 0.0 — —
0.5 0.0+£0.0 0.0 — —
1 0.0+£0.0 0.0 — —
2 0.14+0.0 0.6 — —
4 0.340.1 1.7 — —
6 0.44£0.1 2.2 — —
12 0.6+0.1 3.4 1.6+0.5 9.0
24 0.8+£0.1 4.5 3.34£0.7 18.5
48 0.940.1 5.1 3.9+0.9 21.9

The data represents the mean+S.E. of three animals.
14C-CXM was administered intravenously to a rat (A), from which the biliary cannula

drained into the duodenum of another rat (B).

Bile and urine were collected at ap-

propriate time intervals from the (B) animal.
t Calculated from the biliary excreta showing in Table 2.
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24 (hr.)

72(hr.)

0. 00+ 0. 00(0. 00)
0. 00 +0. 00(0. 00)

0.38+0.01(0.37)

0. 00 +0. 00(0. 00)
0. 00 +0. 00(0. 00)
0. 00 +0. 00(0. 00)
0.58+0. 05(0. 57)
0.00+0. 00(0. 00)
2.20+0. 08(2. 16)
0. 65 +0. 06 (0. 64)
0.32+0.02(0. 31)
0. 51 0. 03(0. 50)

0. 40 +0. 04(0. 39)

0. 00 +0. 00(0. 00)
12.72+3.13(12. 47)
0. 00 +0. 00(0. 00)
0. 28+0. 02(0. 27)
0. 00 +0. 00(0. 00)
0. 64+0. 05(0. 63)
0.70+0. 22(0. 69)
0. 00+ 0. 00(0. 00)
0. 00 +0. 00(0. 00)

0.00 0. 00(0. 00)
0. 00 +0. 00(0. 00)

0.24 0. 02(0.73)

0.00 +0. 00(0. 00)
0.00+0. 00(0. 00)
0. 00 +0. 00(0. 00)
0. 00 £0. 00(0. 00)
0. 00 +0. 00(0. 00)
0.94 0, 09(2. 85)
0. 00+0. 00(0. 00)
0. 00 £0. 00(0. 00)
0.00+0. 00(0. 00)

0. 00 +0. 00(0. 00)

0. 00 +0. 00(0. 00)
11. 65+0. 61(35.30)
0. 00 +0. 00(0. 00)
0.16 +0. 01(0. 48)
0. 00 +0. 00(0. 00)
0.44 +0.03(1. 33)
0. 00 +0. 00(0. 00)
0. 00 +0. 00(0. 00)
0. 00 +0. 00(0. 00)
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Table 4 Tissue concentration of radioactivity after intravenous administration of
C-CXM in male rats (doce : 25 mg/kg)
Tissue concentration (ug equivalent of CXM/g or ml)
Tissue
5 (min.) 30 (min.) 4(hr.)
Cerebrum 1.03+0.06(0.01)] 0.35+0.05(0.02)| 0.00+0.00(0.00)
Hypophysis | 10.32+2.01(0.12) 3.39+0.26(0.16)| 0.004+0.00(0.00)
S“é‘l‘;ﬁ’ 19.44+1.41(0. 23)| 3.76+0.28(0.17)| 0.67+0.03(0. 25)
Thyroid 21.41+1.94(0.25)| 4.20+1.27(0.19)| 0.00+0.00(0.00)
Trachea 45.04£1.21(0.53)| 9.96+1.72(0.46)| 0.962+0.03(0.36)
Thymus 10.35+0.52(0.12)| 2.83+0.12(0.13)| 0.45+0.03(0.17)
Lung 29,4540, 77(0.35)| 8.31+0.29(0.38)| 1.02+0.02(0.38)
Heart 14.65+0.39(0.17)| 4.04+0.37(0.19)| 0.55+0.07(0.21)
Liver 117.13+7.87(1.38)| 46.87 +£2.97(2.17)| 3.01+0.11(1.13)
Stomach 20.60+1.87(0.24)| 5.47+0.31(0.25)] 1.14+0.04(0.43)
Pancreas 21.90+1.38(0.26)| 5.14+1.07(0.24)] 0.53+0 07(0.20)
Spleen 10.98+0.30(0.13)| 2.58+0.17(0.12)| 0.54+0.02(0. 20)
Small - |29.3745.34(0.35)| 8.40+3.27(0.39) 3.31+1.17(1.24)
Adrenal 16.69+1.89(0.20)| 3.96+0.52(0.18)! 0.55+0.04(0.20)
Kidney 443. 26 +99. 00(5.23)| 54.04 +5. 22(2. 50)| 20.53+1. 23(7.72)
Fat 7.90+1.47(0.09)| 1.23+0.16(0.06)| 0.00+0.00(0.00)
Testis 6.50+0.33(0.08)| 2.95+0.14(0.14)| 0.45+0.01(0.17)
Muscle 7.13+0.44(0.08)| 1.47+0.12(0.07)| 0.29+0.03(0.11)
Skin 28.88+3.69(0.34)| 10.46+1. 44(0.48)| 0.72+0.12(0.27)
Hair 0.18+0.01(0.00)| 4.66+2.41(0.22)| 4.07+1.81(1.53)
Aorta 97.02+19. 94(1.14)| 20.63+3.90(0.96)| 1.77+0.27(0.67)
Vein 51.84+7.32(0.61)| 17.31+1.13(0.80)| 1.89+0.21(0.71)
Plasma 84.82+0.50(1.00)| 21.60+0.69(1.00)] 2.66+0.07(1.00)

1.02+0. 13(1. 00)

0.33+0. 01(1. 00)

The data represents the mean+S.E. of three animals.
Figures in parentheses denote the tissue/plasma concentration ratios.
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Fig. 8 Autoradiograms showing the distribution of radioactivity at various time after
intravenous administration of *C-CXM in pregnant rats (dose : 25 mg/kg)
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Table 5 Tissue concentration of radioactivity
after intravenous administration of C-
CXM in pregnant (dose : 25 mg/kg)

T T’I"issﬁe"cahééﬁtration
Tissue __(ug equivalent of CXM/g or _ml)
Hmh)‘SMmM) 24 (hr.)
Ovarivm | 20.19+1.60| 8.92+0.79 0.4640.02
Uterus 48.33+4.38 13.8310.66 0.86+0.06
Placenta | 19.56+0.82 7.97+0.44 0.58+0.03
Fetus 0.364+0.02 0.63+0.03 0.11+0.02
Amniofic | 0.29+0.08 0.11:£0.02 0.00+0.00
Blood 63.55+7.22 18.69+0.87 0.48+0.02
Plasma 99.99+9.60 28.38+1.98 0.61+0.02

The data repre;ents the mean+S.E. of three
animals.

Fig. 9 Milk and blood level of radioactivity
after intravenous administration of !4C-
CXM in lactating rats (dose : 25 mg/kg)

Each point represents the mean of three
animals
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Fig. 10 Cumulative urinary and fecal excretion
of radioactivity during and after a 14
day period of daily intramuscular admin-
istration of “C-CXM in male rats(dose:

25 mg/kg/day)
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Table6 Tissue concentrtion of radioactivity after daily intramuscular administration
_of 3‘C—CXM in male rats (dose : 25 mg/kg/day)
Tissue concentration (ug equivalent of CXM/g or ml)
Tissue 2 l;l:im?fxti::r;}t‘ieo nlast 72 hr, after the last administration
1 (day) 14 (day) 1 (day) 7 (day) 14 (day)

Cerebrum 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
Salivary gland 0.43+0.08 3.58+0. 24** 0.19+0.02 1.70 40. 15** 1.17 40, 36%*
Thyroid 0.00+0.00 0.00+0. 00 0.00+0. 00 0.00+0.00 0.00+0.00
Trachea 0.00+0.00 3.99+0. 34 0.00+0.00 0.00+0.00 0.00+0.00
Thymus 0.00+0.00 2.31+0.39 0.00+0. 00 0.84+0.07 0.99+0.34
Lung 0.67+0.11 4.14+0. 21** 0.00+0.00 1.59+0.05 1.47+0.41
Heart 0.00+0.00 1.734+0.12 0.00+0.00 0.00+£0.00 0.00+0.00
Liver 1.85+0.67 8. 47 +0. 34*¥ 0.65+0.01 3.64+0.18** 3.20+0.89*
Stomach 0.72+0.14 4.15+0. 02*+* 0.00 +0.00 2.38+0.24 1.49+0.92
Pancreas 0.37+0.10 2.4410.18*%* 0.00+0. 00 0.98+0.04 1.1140.41
Spleen 0.46+0.12 3.81+0.96* 0.00+0.00 1.55+0.21 2.1840.66
Small intestine 0.53+0.13 2.54 £0. 41** 0.00+0.00 0.00+0.00 0.00+0.00
Adrenal 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
Kidney 15.17 +3. 03 138.10+6. 62**% 15.25+0.74 76.79+4.87** 58.06+24.72
Fat 0.00+0.00 0.00 +0.00 0.00+0.00 0.00+0.00 0.00+0.00
Testis 0.30+0. 06 1.65+0. 49 0.12+0.01 0.93+0. 06** 1.22+0.35*
Muscle 0.00+0.00 2.05+0. 66 0.00+0.00 0.00+0.00 0.00+0.00
Skin 0.7440.11 5.4240. 38** 0.00+0.00 2.7740.18 2.68+1.01
Hair 0.00+0.00 5.99+1.15 0.00+0.00 3.38+0.48 2.57+0.97
Aorta 0.00+0.00 7.08+0. 49 0.00+0.00 0.00+0.00 0.00+0.00
Vein 0.00+0.00 7.00+0.88 0.00+0.00 0.00+0.00 0.00+0.00
Blood 0.7440.17 3.6240.07** 0.16+0.00 1.59+0. 11** 1.2840.34*
Plasma 1.26+0.08 4.7940. 36** 0.26+0.03 2.04£0. 23%* 1.6410.12%*

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

Figures in parentheses denote the tissue/plasma concentration ratios.
* : Significantly different from values of single dose. P<0.05

** : Significantly different from values of single dose. P<0.01

Table 7 Pharmacokinetic . parameters obtained
from blood level

Species K3 (hr.1)|Ky, (hr.~!)[Kel (hr.?)
: male 0.910 0.104 0.612
Rat
female 0.723 0.094 0.809
Dog 0.671 0.063 0.336
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Fig. 11 Semilogarithmic plots of CXM in the
body to be excreted in urine after in-
travenous administration of “C-CXM to
rats (dose : 25 mg/kg).

Each point represents the mean of three
animals
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PHARMACOKINETICS AND METABOLIC STUDY OF
CEFUROXIME IN RATS AND DOGS

Tosuio Nanso, Matsvo Takaicur, Koicur Mitsuct and
Yosuio Esumi
Tokai Research Institute, Daiichi Kagaku yakuhin Co., Ltd.

Kazvo Oxkumura, Hikoyn Tsun and IcHiro Fukupa
Biological Research Department
Tokyo Research Laboratories, Shin Nihon Jitsugyo Co., Ltd.

UC-CXM was given to rats and dogs intravenously, by intravenous infusion or intramuscularly for
studies on its absorption, distribution, excretion and metabolism. The following results were obtained.

1. Ninety-five percent or more of the doses given to rats and dogs remained unchanged in plasma
and urine.

2. About 72% of the doses excreted in bile of rats within 24 hours remained unchanged, and
a small amount of metabolite was observed.

3. Whole blood level of the dose given to rat intravenously disappeared with biphase. At 24 hours
the whole blood level dropped to 2% of the whole blood level determined at 5 minutes.

4. Whole blood level of the dose given to dog intravenously disappeared with biphase. At 24 hours
the whole blood level dropped to 2% of the whole blood level deteremined at 5 minutes.

The plasma level was about 2 times as high as the whole blood level, and it showed the similar
transition to that of the whole blood level.

The plasma level determined by bioassay was about 80% of that determined by the assay of radio-
activity.

5. The whole blood level rose while the dose was given to rat by intravenous infusion, and at
24 hours after the infusion the whole blood level dropped to 2% of the level determined at the end of
the infusion.

6. The whole blood level in rat after intramusclar administration showed a peak at 15~30 minutes,
and at 24 hours it dropped to 6% of the level determined at 15 minutes.

7. Of the doses given to rats and dogs intramuscularly, 80% and 90% were respectively excreted
in urine and 20% and 10% respectively in feces, within 72 hours.

8. About 18% of the doses given to rats intravenously were excreted in bile within 48 hours.
Twenty-seven percent of the doses excreted in bile were reabsorbed from intestinal tract.

9. The dose given to rat intravenously distributed in high concentration into kidney, liver, aorta,
plasma, vein and trachea while in low concentrations to brain, spinal cord and white fat. The transfer
to fetus was in a low concentration.

10. The milk level of the dose given to rat intravenously showed a peak at 1 hour, and this was
18% of the blood level determined at 1 hour.

11. The group of rats subjected to repeated intramuscular administration showed 4~10 times
higher concentrations of the drug in salivary gland, liver, kidney, testicle and blood of the group
subjected to single administration. No change in urinary and fecal excretion rates was observed
between the group subjected to repeated administration and that subjected to single administration.



