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Fig. 2 Correlation between serum and urinary concentration in rats by
bioassay method and HPLC method
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Table 1 Serum and tissue levels of antibiotics after single oral administration
of CXM-AX, CEX, CCL and CFT of 20mg/kg in rats (n=6)
Serum Antibiotic concentration (zg/ml or g)
Antibiotic or
tissue 0.125hr 0.25hr 0.5hr 1.0hr 1.5hr 2.0hr 4.0hr
Serum | 2.42+0.56*| 5.30£0.35 5.52%+0.57 4.41+0.29 4.00£0.31 1.93+0.33 0.75+£0.28
Liver N.T. 13.78+1.49 [14.49+2.08 |{11.63%=1.65 N.T. 3.25£0.63 <0.60
CXM-AX Kidney N.T. 12.49+£0.82 [15.23£1.78 |12.01£0.78 N.T. 4.68+1.20 =2.13
’ “ | Lung N.T. =0.75 =0.75 =0.63 N.T. N.T. N.T.
Spleen N.T. <0.80 <0.80 <0.80 N.T. N.T. N.T.
Heart N.T. =0.63 <0.60 <0.60 N.T. N.T. N.T
Serum | 1.65+0.23 | 4.59+0.46 | 6.64+0.39 | 6.80+1.21 5.60%£0.58 | 3.59%+0.43 E 2.30+0.34
Liver N.T. 14.77£3.64 [ 26.24+4.66 |23.89+14.35 N.T. 17.95+2.42 | 7.03x2.06
CEX Kidney N.T. 15.55£5.70 |32.95+£5.78 |35.20+3.54 N.T. 27.12+4.01 |12.46%5.12
Lung N.T. <2.34 <2.34 <2.34 N.T. <2.3 N.T
Spleen N.T. <3.12 <3.12 <3.12 N.T. N.T. N.T.
Heart N.T. <2.34 <2.34 <2.34 N.T. N.T. i N.T.
Serum =0.81 2.424+0.18 3.46%£0.31 27+£2.45 2.54£0.15 1.68=0.19 0.46=0.03
Liver N.T. 3.82+0.31 3.62+0.71 4.33+0.65 N.T. 3.28%£0.24 1.49£0.30
CCL Kidney N.T. 20.24+0.84 |23.23£1.68 |27.95+1.64 N.T. 16.76=1.41 | 5.71£0.59
Lung N.T. 0.42£0.04 0.80£0.20 0.62+0.08 N.T. 0.53%£0.10 <0.30
Spleen N.T. =0.42 =0.4 =0.65 N.T. <0.40 ! N.T.
Heart N.T. <0.30 £0.38 =0.31 N.T. <0.36 | N.T.
Serum 4.54+1.06 |11.64%£1.34 |34.70£2.51 |33.99+£3.04 [36.81+£2.52 [32.17+1.18 | 11.94+0.73
Liver N.T. 7.11£0.90 |16.45+£2.36 | 22.37£1.99 N.T. 16.73£0.93 9.25+£0.41
CFT Kidney N.T. 12.36+£1.66 |28.90+3.23 |50.09+3.18 N.T. 38.92+3.08 | 24.61£1.22
Lung N.T. 1.62+0.24 3.32£0.23 4.65%+0.32 N.T. 3.27£0.24 2.01£0.13
Spleen N.T. 0.89%£0.11 1.66%£0.17 2.51+0.15 N.T. 1.71+0.11 0.89£0.10
Heart N.T. 0.89+0.12 1.97£0.16 2.67+0.06 N.T. 1.59£0.06 0.97£0.04

* Mean+SE.

N.T.: Not tested
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Table 2 Pharmacokinetic parameters and tissue distribution after single oral administration
of CXM-AX, CEX, CCL and CFT of 20mg/kg in rats (n=6)
. Tn Crmax T1/2 AUC Ti L
- issue distribution

Antiblotic (min) (pg/ml) (min) (pg-hr/ml)

CXM-AX 30 5.52 70.2 12.5 Kidney> Liver>Serum »» Lung, Heart, Spleen
CEX 60 6.80 117.8 22.4 Kidney> Liver>Serum > Lung, Heart, Spleen
CCL 60 6.27 61.8 9.5 Kidney> Liver = Serum > Lung> Heart, Spleen
CFT 90 36.81 89.8 141.4 Kidney> Serum> Liver > Lung> Heart>Spleen

Table 3 Plasma levels of antibiotics after single oral administration of CXM-AX and CEX of 20mg/kg in dogs (n=6)

o Antibiotic concentration (zg/ml)
Antibiotic
0.5hr 1.0hr 1.5hr 2.0hr 3.0hr 4.0hr 6.0hr 8.0hr
CXM-AX| 7.41=1.58710.09=1.41| 9.42+0.98] 8.09£0.50| 5.44+0.79| 3.12+0.58| 1.07£0.16 | 0.32+0.07
CEX 12.19£1.05| 20.01£2.13 | 24.73+2.16| 23.35+£2.33| 21.99+£2.19| 13.80+1.08 | 8.52+0.76 | 4.83+0.64
* Mean=S.E.
Fig.3 Serum and tissue levels of CXM after Table 4 Pharmacokinetic parameters after single

single oral administration of CXM-AX
of 20 mg/kg in rats (n=6)
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Table 5 Urinary excretion of antibiotics after single oral administration of
CXM-AX, CEX, CCL and CFT of 20mg/kg in rats and dogs (n=6)
Excretion
Animal | Antibiotic 0~6 (hr) 6 ~ 24 (hr) 0~ 24 (hr)
Levels (xg/ml) Rate (%) Levels (zg/ml) Rate (%) Rate (%)
CXM-AX 465.6+ 55.9° 29.5+0.8 3.7+ 1.1 0.8+0.3 30.3%£0.7
CEX 2,410.5+£229.8 73.7%£5.7 20.2+ 7.3 5.7x£2.2 79.3+4.2
Rat CCL 894.4+ 98.5 38.8%+2.5 <0.24 N.D. 38.8%£2.5
CFT 1,105.0£264 .4 40.2+2.3 1.9+ 0.7 0.6+0.2 40.8+2.2
Dog CXM-AX | 1,911.0£349.5 24.3£3.6 90.0£33.9 5.1£2.0 29.4%2.0
CEX 3,279.0£536.5 48.2+3.4 48.2+ 3.4 11.8+2.4 60.0+3.1
* Mean+S.E. N.D. : Not detected
Fig. 4 Plasma levels of antibiotics after single Table 6 Biliary excretion of CXM after single

oral administration of CXM-AX and
CEX of 20 mg/kg in dogs (n=6)
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Time (hr) Levels (ug/ml) \l Excretion rate (%)
0~3 20.83%+4.56" 1.10£0.25
3~6 5.10£0.56 0.21£0.03
6 ~24 2.08+0.38 0.28%=0.05
0~24 - 1.60+0.27

* Mean%S.E.

Table 7 Pharmacokinetic parameters after single
oral administration of CXM-AX of 20,
40 and 80mg/kg in dogs (n=4)

Dose Thax Crmax T1/2 AUC
(mg/kg) (hr) (zg/ml) (min) | (ug-hr/ml)
20 1.0 11.30 73.7 32.04
40 1.5 13.13 74.0 58.59
80 3.0 18.62 88.9 86.12

0.28% #/rL, 0~24 Bz 2hcskit=2is 1.60%
TH» 1o
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12,2 CXM-AX BXUO CEX %7 et ——k
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Fig. 5 Plasma levels of CXM after single
oral administration of CXM-AX of
20, 40 and 80 mg/kg in dogs (n=4)
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Table 8 Urinary excretion of CXM after single oral administration of
CXM-AX of 20, 40 and 80mg/kg in dogs (n=4)

Excretion
Dose 0~6 (hr) 6~ 24 (hr) 0~ 24 (hr)
(mg/kg)
Levels (mg/ml) Rate (%) Levels (mg/ml) Rate (%) Rate (%)
20 1.477£0.338" 20.8+4.5 0.120%£0.044 6.9+2.7 27.6£2.6
40 4.100+1.290 22.5+£3.0 0.170£0.047 6.0+1.2 28.4+1.9
80 5.581+1.570 16.9+2.9 0.240£0.061 4.0+£0.7 20.9+3.6
* Mean+S.E.
Table 9 Serum and tissue levels of CXM after single oral administration
of CXM-AX of 20mg/kg in male and female rats (n=6)
Serum Antibiotic concentration (zg/ml or g)
Sex or
tissue | 0.125hr 0.25hr 0.5hr 1.0hr 1.5hr 2.0hr 4.0hr
Serum 2.42£0.56* | 5.30+0.35 5.52+0.57 4.41+£0.29 4.00+0.31 1.93+0.33 | 0.75£0.28
Liver N.T. 13.78+1.49 | 14.49+2.08 | 11.63+1.65 N.T. 3.25£0.63 <0.60
Male Kidney N.T. 12.49+0.82 [15.23+1.78 | 12.01+0.78 N.T. 4.68+1.20 <2.13
Lung N.T. =0.75 =<0.75 =0.63 N.T. N.T. N.T.
Spleen N.T. <0.80 <0.80 <0.80 N.T. N.T. N.T.
Heart N.T. =0.63 <0.60 <0.60 N.T. N.T. N.T.
Serum 3.30£0.25 5.93+1.10 5.54%+0.85 4.89+0.68 2.85%+0.29 1.97£0.18 0.65+0.37
Liver N.T. 15.45+£2.87 [ 15.57+£2.68 [10.52+0.70 N.T. 3.25+1.05 0.87£0.27
Female Kidney N.T. 15.62+3.98 |17.62+£2.97 |13.04+0.92 N.T. 5.11£0.86 1.19£0.42
Lung N.T. 0.82+0.09 0.96+0.15 0.79£0.10 N.T. 0.64+0.04 N.T.
Spleen N.T. <0.80 <0.80 <1.36 N.T. N.T. N.T.
Heart N.T. <0.80 =0.75 =0.66 N.T. N.T. N.T.
' Mean+S.E. N.T. : Not tested
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Table 10 Urinary excretion of CXM after single oral administration of
CXM AX of 20mg/kg in male and female rats ‘n=6)
Excretion
Sex 0~6 (hr) 6~ 24 thr) 0~ 24 thr)
Levels (ug/ml) Rate (7)) Levels  py ml Rate (7, Rate (7,
Male 657.3+81.5" 25.8+2.3 4.0+0.7 0.6+0.1 26.5+2.3
Female 595.3+66.7 25.9+1.9 1.6+1.8 1.0+0.4 27.041.9

* MeantSE.

Table 11 Serum and tissue levels of CXM after single oral administration of CNM AN
of 20mg/kg in fasting and non fasting state rats 'n 61
I Serum Antibiotic concentration g ml or g
State | or
i tissue 0.125hr 0.25hr 0.5hr 1.0hr 1.5hr 2.Ohr 1.0hr
Serum 1.81+£0.31"| 4.16+1.30 4.99+0 37 3.66 +0 5% 1.88+0.24 1.60+0.28 =0.55
Liver N.T. 6.52+0.88 6.63+0.52 5.11+0.79 N.T. 2.91-0.46 =1.29
. Kidney N.T. 9.54 4347 | 14.2840.92 | 12.23+1.77 N.T. 5.72+1.15 =1.71
Fasting . . .
Lung NT. = 0.94 =0.61 =0.69 N.T. <0.60 NT.
Spleen NT. <080 <080 <0.80 NT. N.T. NT
| Heart N.T. =0.61 =0.73 <0.60 N.T. N.T N.T.
Serum =1.89 3.75+0.55 5461 07 4.7240.39 2.15+0.23 1.55+0.15 0.90+0.23
Liver N.T. 7094115 10.77+0.96 9.46 - 0.37 N.T 7.34+0.67 =2.50
Non Kidney N.T. T43+£1.82 |16.21+2.09 | 16.55+1.15 N.T. 5.24+0.41 1.26+0.07
fasting Lung N.T. =0.77 =0.72 1.01+0.10 N.T. <0.60 N.T
Spleen NT. <0.80 <().80 <0.80 N.T NT N.T.
Heart N.T. <0.60 =0.64 =0.62 N.T. N T 1 NT
“ Mean © S E. N.T.: Not tested
Table 12 Urinary excretion of CXM after single oral administration of CXM AX
of 20mg/kg in fasting and non fasting state rats (n=6)
Excretion
State 0~6 (hr) 6 ~ 24 (hr) 0~ 24 thr)
Levels (pg/ml) Rate (7,) Levels tug ml) Rate (7,) Rate (7))
Fasting 1.354.7+527.3° 30.0+3.0 9.74+4.2 3.0t1.4 33.0+4.0
Non-fasting 502.5+ 43.4 26.9%+1.6 18.9+6.6 3.4+1.2 30.3+0.8
' Mean+S.E.
B BPBRE > i > Rl Ol RO oS <, ¥ 1 Berx b Lol 30 T, 4099 s KO85 46 pg/ml
O~24 Wyl o FRepr it 302 16 T 26,59, T 27.0% % Ettomm+MWmmﬁM AR Z 2 b 66.9
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Table 13 Serum and tissue levels of CXM after oral consecutive administration
of CXM-AX in rats (20mg/kg/day, n=6)
S L . /
No. of er:m Antibiotic concentration (zg/ml or g)
L. . O
administration | . 0.25hr 0.5hr 1.0hr 2.0hr 14.0hr
Serum 3.75+0.55* 5.46+1.07 4.72+0.39 1.55+0.15 0.9040.23
Liver 7.09+1.15 10.77£0.9 9.46+0.37 7.34+£0.67 =2.50
Kidney 7.43+1.82 16.21+2.09 16.55+1.15 5.24+0.41 1.26+0.07
Ist Lung =0.77 =0.72 1.01£0.10 <0.60 N.T.
Spleen <0.80 <0.80 <0.80 N.T. N.T.
Heart <0.60 =0.64 <0.60 N.T. N.T.
Serum 3.69+0.24 5.50+0.62 4.40+0.42 3.21+£0.21 =1.00
Liver N.T. 14.96+1.98 11.20+1.35 4.98+0.64 <0.60
th Kidney N.T. 23.36+£3.78 14.66+1.90 8.36+£0.79 =2.27
! Lung N.T. 1.38+0.20 0.89+0.13 =0.61 <0.60
Spleen N.T. <0.80 <0.80 <0.80 <0.80
Heart N.T. =0.71 <0.60 <0.60 <0.60
Serum 2.75+0.57 3.94+0.83 2.68+0.28 1.17+0.15 <0.52
Liver N.T. 16.82+1.47 8.07+0.36 5.69+1.19 =1.22
Lith Kidney N.T. 15.80+£2.18 8.87+0.79 14.59+0.62 <1.01
Lung N.T. =1.38 <0.60 <0.60 <0.60
Spleen N.T. <0.80 <0.60 <0.80 <0.80
Heart N.T. =0.63 <0.60 <0.60 <0.60
Serum 2.83+0.30 3.81+0.37 2.31+0.25 1.41+0.05 =0.68
Liver N.T. 12.15+1.37 10.16+1.13 4.11+£0.37 <0.60
2] et Kidney N.T. 12.76+1.63 11.02+1.13 5.11£0.39 <1.53
21s
Lung N.T. =0.76 <0.60 <0.60 <0.60
Spleen N.T. <0.80 <0.80 <0.80 <0.80
Heart N.T. <0.60 <0.60 <0.60 <0.60
* Mean + Sk N.T.: Not tested
Table 14 Urinary excretion of CXM after oral consecutive administration
of CXM-AX in rats (20mg kg /day, n=6)
Excretion
No. of 0~6 h
administration thr) 6~ 24 (hr) 0~24 (hr)
Levels (ug/'ml) Rate (%) Levels (zg/ml) Rate (%) Rate (%)
Ist 484.0+£50.7° 31.6+2.0 16.6+4.8 2.5+0.4 34.1£1.7
7th 369.3+46.5 28.6+1.7 14.1£1.8 2.3+0.3 31.0+1.7
14th 524.9+47.7 31.4+1.1 22.4+£3.4 3.1£0.3 34.4+1.2
21 st 573.5+86.8 33.0+4.0 21.4+£2.6 2.4+0.2 35.3£3.9

* Meant+SE.

7o M2 CXM-AX %1 H 110 20 mg/kg, 21 [ [H]i
BeFEO S L 1, 7, 14 X021 HADOMbs X O
WL A Table13 12, SRkt A Table 14 1253 L
foo 170 14 B 0021 BA QR Eeh s
%4530 5T, FHFi 546, 5.50, 3.91 45 & ¥
3 81 pg/ml Zop L, b 0 2 = R F k79,4,

85.5, 72.6 33X 89.3 /)T - 1o, ¥ o 0~24 B0
IRep BRI (3 #4 34.1, 31.0, 34.4 4 L U 35.3%
THh - 1.

HHCHE G- O MR X O s, 0~24 SRR
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Fig.6 Bioautograms of serum, plasma and urine after single oral administration

of CXM-AX in rats and dogs
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Table 15 In vitro serum protein binding of

CXM, CEX, CCL, and CFT in
various species

Serum Binding rate (%)

source CXM CEX CCL CFT

Human 35.0 34.1 23.9 68.3

Rat 37.1 22.9 26.2 93.2

Mouse 17.1 19.7 29.3 57.6

Dog 19.6 16.3 9.5 30.1

Rabbit 42.9 32.6 14.2 81.7

Ultrafiltration method, 50 zg ml in each serum

{, ThFh 17.1 X 19.6% TH» oo

FtFy biz CXM-AX 0%k ZFRCE
B LciEx fvie in vivo % v < 7 AR, f5#&
15, 30 73, 1R XU 2BRITZ h ¥ h 39.0, 40.4,
37.9 XV 31.9% T, TOREOMPEE IR LH
3.89, 5.69, 4.32 3 X 0F 2.18 pg/ml TH » too FHEAE
BT OBE ALK WTHIIER UEYX ;R L, in vitro
DR LI LI,

I = =

CXM-AX 31 CXM o7 v F5, 7/, fRBEXH
1o CXM-AX (2HILED BRI 11 % B8 T Ko #%
20, (ki Tz CXM & LTHET %, SEE4
it, CXM-AX #5355, b RBIUS 2120 E L, &l
thThHsb CXM DikREIREY CEX, CCL % X0 CFT
%%t & LT, bioassay pEIC X b Hk#E Lo
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Cmax (% 10,09 pg'ml THotz. F 1z, mPFEMN
(T12) 11, 59 PRIVA ZTERER 70.2 L XUV
73.8 4, AUC i Zn#h 12.5 3 X7 32.68 ug-hr/
ml Thoti, Ty MisWT CXM-AX (2B IEKA
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i CCL LM% ThH b, CEX BEXVCFT L9 HiE
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ABSORPTION, DISTRIBUTION, METABOLISM AND
EXCRETION OF CEFUROXIME AXETIL
(CXM-AX) IN RATS AND DOGS

Kenzo Takepa, Hixkojt Tsuj, Icuiro Fukupa, TameichHiro NAGAKI,
Takesut Morita, Yosuie Watanase, YosuiNosu TosHimiTsyu, Junjt Kinai,
Kux~inisa Manso, Masauiko Okr-ama and Kazuvo Okumura
Tokyo Research Laboratories, Shin Nihon Jitsugyo Co., Ltd.

Absorption, distribition, metabolism and excretion of cefuroxime (CXM) were investigated in rats
and dogs after single oral administration of 20 mg/kg of cefuroxime axetil (CXM-AX, SN 407), and
the following results were obtained.

1. After an oral dose of CXM-AX, the peak serum or plasma levels of CXM were 5.52 pzg/ml at
30 mins in rats and 10.09 pzg/ml at 60 mins in dogs. The serum and plasma half-lives were 70.2 and
73.8 mins, respectively.

2. The peak serum level of CXM in rats was, when compared with other drugs, as high as those
of CEX and CCL, but lower than that of CFT. The peak plasma level of CXM was about a half
of that of CEX in dogs.

3. The tissue levels of CXM in rats were the highest in kidney, and the second highest, in liver.
The CXM levels in lung, heart and spleen were low.

4. The 0—24 hr urinary excretion rate was 30.3% in rats and 29.4% in dogs, and most of the
urinary excretion took place within 6 hours. The 0—24 hr biliary excretion in rats was 1.60%.

5. After CXM-AX (20 mg/kg/day) was given to rats by p.o. for 21 consecutive days, the CXM
levels in serum and organs, and urinary excretion rate were similar to those after a single dose, and
no drug accumulation was observed.

6. After CXM-AX was given to male and female rats, the peak serum level, serum half-life,
AUC and urinary excretion rate in male rats were similar to those in female rats, with no difference
between sexes.

7. After CXM-AX was given to rats in the fasting and non-fasting groups, the peak serum level,
serum half-life, AUC and urinary excretion rate were comparable in these two groups, and no influence
of feeding on pharmacokinetics was observed.

8. Active metabolite of CXM-AX was sought by bicautography. As a results, only CXM was
detected in serum, plasma or urine.

9. The in vitro serum protein binding rates of CXM in mice, rats, rabbits, dogs and humans
were 17.1,37.1,42.9,19. 6 and 35.0%, respectively. The in vivo serum protein binding rates, deter-
mined with serum of rats given CXM-AX, ranged 31.9—40.4% which was consistent with the in vitro
study result on rats.



