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Fig.1 Chemical structure of cefbuperazone
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Molecular formula : CzeH2sN Na OeS2
Molecular weight : 649.63
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Table 1 Background of patients

Case No. Name Sex Age Diagnosis
1 T.T. F 44 Chronic bronchitis, Rheumatic arthritis
2 H.A. F 43 Chronic obstructive lung disease
3 K.N. M 57 Obstructive pneumonia, Lung cancer
4 T.T. M 65 Chronic obstructive lung disease
5 S.S. M 58 Chronic obstructive lung disease
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Fig.2 UV-spectrum of CBPZ(25 4g/ml) in elution
solvent for HPLC
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Fig.3 High-performance liquid chromatograms of sputum after drip intravenous
administration of 1 g of CBPZ obtained at various wavelengths
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Fig. 4 Typical high-performance liquid chromatogram of standard solution and

calibration curve of CBPZ
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1 pg/ml, 8 pg/ml, 5 pg/ml O ZMBEED 20 ul ¥ HPLC ¥=29.0 (r=0.9999) T Hre, Fh:, WEWE I,
REA LR fFRL Lo C.V.=1,12% (n=10) & R{FCH 7o

Mk (2) T CBPZ %, #thh (y) k& — 27 ERY 4) HPLC JUTEfN L Bioassay M /MD Hoks
Y 7ey T3 E REFZEMMMALRL, Bhop 5HOMHEICCBPZ ¥ 1g B XV 2g ¥ thEh AN
EIC L VERERD HERY Rdi LA, y=4135. ME L7 RO R FI D MW 36 L O et % Bioassay

Table 2 Sputum and serum concentrations of CBPZ (Bioassay)

Dose Case Serum (;g/ml) Sputum (g, ml)
No. | Name | Sex Age 0 1 2 4(hrs) 0 1 2 3 4(hrs)
1 T.T. F 44 108.2 56.0 38.0 133 | <0.2 1.0 1.9 18 15
2 H.A. F 43 101.2 55.6 38.0 18.0 11 1.6 2.1 24 22
3 K.N. M 57 76.3 39.3 23.0 9.7 19 1.6 0.9 1.0 0.9
lg 4 .T. M 65 949 57.4 372 220 | =02 | =02 1.0 1.3 2.3
5 S.S. M 58 31.2 89.2 39.4 147 | <02 | <0.2 1.0 08 | <02
Mean 952* | 59.5 35.1 15.5 0.6 0.8 14 15 14
SE. 6.85*] 8.13 3.05 2.09 0.39 0.36 0.26 0.29 0.43
1 T.T F 44 845 99.0 63.7 256 4.7 4.0 3.5 2.3 2.0
2 H.A 43 186.5 97.2 60.4 39.0 1.7 2.0 3.1 3.3 22
3 K.N. M 57 134.0 67.4 42.1 20.0 3.2 2.6 31 2.4 13
2g 4 T.T M 65 194.6 | 108.4 78.4 42.2 =02 =02 3.4 3.3 4.2
5 S.S M 58 <02 | 2430 90.8 28.2 <0.2 <0.2 16 2.5 2.0
Mean 149.9" | 123.0 67.1 31.0 19 1.7 29 2.8 2.3
S.E. 25.61*| 30.78 8.28 4.17 0.92 0.77 0.34 0.22 0.49

« Mean + SE. excluding the abnormal value with Case 5.

Table 3 Sputum and serum concentrations of CBPZ (HPLC)

Case Serum (.g/'ml) Sputum (.g/'ml)
Dose No. | Name | Sex Age 0 1 2 4(hrs) [1} 1 2 3 4(hrs)
1 T.T F 44 112.3 53.8 298 7.7 0.4 1.0 19 15 1.0
2 H.A. F 43 115.6 56.8 35.1 141 1.0 2.0 21 2.4 2.1
3 K.N. M 57 66.6 30.9 16.3 6.6 13 17 0.8 0.9 0.4
lg 4 T.T. M 65 94.3 48.8 36.3 165 | =01 | =02 0.9 1.2 2.1
5 S.S. M 58 26.5 88.5 35.0 13.2 ND 0.7 1.2 0.9 ND
Mean 97.2* | 55.8 30.5 11.6 0.6 1.1 14 14 11
SE. 11.22%|  9.34 3.72 1.91 0.25 0.33 0.26 0.28 0.43
1 T.T. F 44 91.0 | 106.7 57.7 19.5 5.0 4.5 3.4 22 18
2 H.A. F 43 1914 | 105.4 64.4 34.0 1.7 1.2 3.5 2.3 2.1
3 K.N. M 57 128.9 59.4 341 12.0 3.7 2.4 3.2 2.4 0.6
2g 4 T.T. M 65 188.1 | 102.1 70.6 370 0.2 0.3 2.4 33 3.6
5 S.S. M 58 52 | 2013 83.6 277 0.5 0.7 1.4 1.9 1.6
Mean 149.9* | 115.0 62.1 26.0 2.2 1.8 2.8 2.4 19
S.E. 24.31°| 2331 8.20 4.62 0.93 0.76 0.40 0.24 0.49

+ Mean *+ S.E. excluding the abnormal value with Case 5.
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Fig.5 Correlation of serum concentrations bet-
ween bioassay and HPLC after drip intrave-
nous administration of 1g and 2 g of CBPZ
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Fig.6 Correlation of sputum concentrations bet-
ween bioassay and HPLC after drip intrave-
nous administration of 1g and 2g of CBPZ
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5) IM#F¥ X OHEHRF R E D REER

Bioassay ph¥s X U8 HPLC i X % RIEfEfs D 48BgA*
BHTE/I TS T & »nb, Table 3 © HPLC HigE
fli% & b Mg & X0 ERPRED BEARERHHES %
Fig.7 &, FHfEcouwTit Fig. 8 iwR L1,

MR Ic o\ T2 B /e Dose response Hikb
H, ARMTIST 1g 5 Tia P 83. 1ug/ml, 28 &
B¢ 120.9ug/ml TH~T, Litk 2 ML, 485
M 1g ®5C 11.6 ug/ml, 2g $45-T 26.0pg/ml
Lieh, WIELV~ARIUMHEAS — 2 L GIZHRDOR
0 L ARTH -1,

—75, Wsho> CBPZ G Aiifeh THEAT 1g &
LTty 0.6 pg/ml, 28 55 Tit 2.2 pug/ml %iRL
tohs, MO BT E BRI h B ~DOBITICIZ AR
Ml hkEhot, Tihbt Fig.7 12542 X 5iC Case
1 35 X U° Case3 Tt CBPZ o4 BITh L&A P
MmT, iz 2g HETIE AHBRTIST EhEh 5.0,
3.7pug/ml D — 27 H%XRL, BB HEL, 4
HEME Tt 1.8, 0.6 pug/ml TH »1z, Case2 1 XU5
T T 2~3 MMl — 2 iR L, FhEh
o ffiiz Case 2 Tit 2.4, 3.51gml, Case 5 Ti2
1.2, 1.9pg/ml TH~7-, Case 4 T2 1g 5LV 2g
BEDOWThOBE LBRBEF~OEABITILHRLS, Ak
BT 205MBMS CBPZ 2 Zh, LIkFEAME
AWML, 4ENEfiIzZERER 2.1, 3.6pgml THo
o

et X 512, CBPZ DBEgihBITIZIZEAED
KEWVH, FEEANZADE 1g & 2g HETHLLL
Dose response H:iZshbHih 72, ¥ 7:, Bioassay 3,
HPLC ¥\ Tho MEETH B —R L BHEPRE
NBHRTED, i Bioassay 3T 0.8 ug/ml F§HD
Btk Tit HPLC X BG AN D EELHE
HErEBoh TV 5,

III. #*RNEIUVER

REEEYHETH5RDBEIZCBPZ ¥ A@BEL,
BEHMER L UBRYERL, B—&¥ICouT Bio-
assay & HPLC 3 Lic X ABEMO KB X T -1
iz RO ERBITEY RETHS 2, BED
HPLC TR MERBETH-/-Z &H: 5, HPLC HD
BRERALI,

FORER, MEHEEY 280nm IZHFEL, =&/ /1
MBI L WERPOMBEYBRETS o Lz, BA
FHRFOLE e Uiz, &+ CBPZ gy HPLC
BIZXhRETHENRREL ooy 10, fER, 8
S5RE IUBMEONEEYTXTS—1 L, A—RB
T Bioassay i & HPLC 3 & DR ¥ 1770 » 145 R,
M ifEREhT D\ Tk HEBIGRE r=0.987, BERRARICD
W r=0.940 TR EVHEBIRY R LIn, BT
EABTEROVILVCEBEFREOCREIC, SEKBIN
7= HPLC ¥ #ATA Ltk »T, X bilifEr, X
HIERCEFBITRYWET S Z L FEEL I o120
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Fig.8 Mean levels of CBPZ(HPLC) in serum and
sputum after drip intravenous administration
of 1g and 2g of CBPZ
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EDBEDH 2 5%~ L, Dose response 2FEH LR T
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PFED TEREET H5H S. pneumoniae, H. influen-

zae, P.aeruginosa, K.pneumoniae, E.coli s LT,
P. aeruginosa %W\ T, M\ L, B-lacta
mase (flib TRETH Do P. aeruginosa %< LIt4
M BIR ) REkk- x4+ 5 CBPZ o 80% MIC {iit,
Fh¥h 1.0, 0.78, 0.2 s XU 0.2pg/ml THHT,
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¥ 7-, Bioassay #: & HPLC i: L DBIEMI B —&
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ZEEBVEST, AROBALEKGRY BT T
HEvad,
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QUANTITATIVE ANALYSIS OF CEFBUPERAZONE IN SPUTUM BY
HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)

Suoner WataNaBe, Taxavukr Kukivama
Norio Kixucur and Noriko Murakt
Department of Chest Medicine, Institute of Pulmonary Cancer Research,
School of Medicine, Chiba University

Kunitovo Sumsuya, Hirosu: Kisuipa
KazuyosHr Suzuxr and YosHiro OHTANI
Kaken Pharmaceutical Co., Ltd.

The concentration of cefbuperazone (CBPZ), a new cephamycin antibiotic, in human sputum after
administration has been quantitatively analyzed using bioassay and HPLC techniques which was applied
and improved in this study.

(1) By the removals of mucus and the obstructive substance from sputum as a pretreatment pro-
cedure, and the improvement of measurement condition through the selection of monitored wave-
length, the quantitative analysis by HPLC was well controlled and coincided with those by bioassay,
resulted in the coefficient of correlation being 0.940.

(2) The concentration of CBPZ in sputum was analyzed in five patients with pulmonary disease
who were given with 1 g and 2g via a drip-intravenous infusion for 1hr. The maximum peak and
pattern of concentrations with time of the individual maximum concentration in sputum was detected
in the range of 1.2~2.4 ug/ml for 1 g dose and 1.9~5.0 ug/ml for 2 g dose at a dose dependent man-
ner.



