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Procedure

tissue
i
add 2 times volume M/15 phosphate buffer (pH 7.0, cilastatin 1mg/ml)
homogenate

|
v

centrifuge (4°C)

I 1
bioassay supernatant 1.5ml
(direct method) !
add 6N HCI 4541
!
centrifuge (2,000G X 3min, 4°C)
|
supernatant 1.03ml
|
Bond Elute C,s column (1ml/100mg)

i

centrifuge (230G X 3min, 4°C)
|

wash with 5mM phosphate buffer (pH 2.0) 1ml

!

centrifuge (230G X 2min, 4°C)
!

centrifuge (2,000G X 3min, 4°C)

[

wash with distilled water 1ml
|

centrifuge (230G X 2min, 4°C)
!

centrifuge (2,000G X 3min, 4°C)
i
elute with acetonitrile Iml —«———

centrifuge (230G X 2-3min, 4°C)
|
centrifuge (2,000G X 3min, 4C)
|
effluent 2ml
!
concentration
l
dissolve with distilled water ().25ml
|
bioassay
(extraction method)

Bioassay
test organism . Bacillus subtilis ATCC 6633
medium © sodium citrate agar
method - agar well or cylinder cup
standard sol. :  M/15 phosphate buffer (pH 7.0, cilastatin lmg/ml)
preincubation : 4°C, 2h
incubation . 37C, 18h

Fig. 1. Standard assay procedure for direct method and extraction method
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A) Rat kidney

o Direct method (buffer)
® Direct method (homogenate sup.)
o Extraction method (buffer)

= Extraction method (homogenate sup.)
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Rat skin

o Direct method (buffer)
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Fig.2-A),B) : Influence of tissue protein on standard curves for SY5555 (A : rat kidney, B

: rat skin)

Direct method : Samples (200u1) were placed into the cup directly

Extraction method : Samples were acidified with 6N HCl and the super-
natant (1 ml) was applied to a C,s column. After washing the column,
SY5555 was eluted with acetonitrile and the effluent was concentrated,
dissolved with water (0.35 ml). The samples (200x1) was placed into the cup

directly

C) : Influence of HSA on standard curves for SY5555 by direct method (cylinder

cup method)

D) : Relationship between SHA concentrations and observed/added SY5555 con-
centration ratios by direct method (SY5555 : 5ug/ml, cylinder cup method)
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Fig. 3. Typical standard curves for SY5555 measured
by extraction method (agar well method)
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Table 1. Precision of SY5555 determination by

extraction method in human plasma

SY5555 (gegz/ml) ~added/observed CcV

added observed 1% %
01 0.10+0.01 96.7+5.8 6.0
0.5 0.51t0.01 103 +1.2 1.2
1.0 1.06 ¢ 0.00 106 +0.0 0.0
5.0 4.99 0. (h 99.9+1.0 1.0

Mean + SD (N 3, (\ coefficient of variation

=) ’iib*’(?ﬂi*ﬂf’ﬂlﬁ&%—8()°Cc:f:4i%£?&, k7
AT A ZAeAE FzEnk L, BIENGE £ T—80C Ttk

fRArL 72, dl'J/l; ZEEL, ZHLs O M#EIZCS (1 mg/
ml) #%4 M/15 Y o BRI A N Z, "' A —
%% sl e L 2 Wbk 2 U7z, alRH iR - it
T 5 E &Lz, Fig Lizon L 24l 2 o THIEEA
Yl A

n. # 2

1. BHEPI#R K33 ik kb o s

KR, 7o PR L0 RE SR — L
SY5555 # iR, 4k bioassay (21 L T SY5555 i
J& 2 B PR BGR & <7z, MR & ovHisE R =
= b RIS LIRNBEE DR s B R i3 P

HHBBEGESH L LoD, MR ES A 1
FTOMLPIEE, 6L SYS555 I #Eifiifi & thds
L ThaL -7 (Fig.2-A), B)),

SYS555 13TV 7 3 v kbt & T 2k AV
LNTWBEDT?, MieDBIEDT LT 12 (0~4.4w/
V%) m AR SYDHORD A UL 7z iA kA JH s
L, IHi#% bioassay (2 fit L C SY5555 =30 NI EE e 2]

PAR 2 i~ 72, SY5555 RN (kf#) X PP
13 A 20 i AR R EB&?.%?ML%;*, TILT I LMD
b | P %Jt’mll'l']fz INE e 72 (Fig. 2-C) ),

X512 SY5555 ),ug/ml MlsEL, 773>
W O 52 B e A J"}:ufl, k2, %ﬁ?ﬁfﬁ&ﬁ%%ﬁii
DS X AL D SYS555 B (HE B IE) 12, TIL7 2>

BIED AP OATE L 5% /u\bll(ﬁ T
T BREN0. 1% 2 M2 B 2 BB Lf Plg‘Z
-D)).

fi};, Fig. 11z il 224iubidiz k0 7 b M L ox
AR ET A — b ik ) SY5555 A filil L bioas-
say lofitL 72 & 22, HliAEY 70— FifikB o
LRI BRI D Z 4L & fens e~ 12, F 72, HEES
B A= D e & ORI & L2 IR SY 5555 i
D KFECE BRI PO 2 dE AR B GR il & 1L 72
(Fig. 2-A), B)).,



SY55557) #4418 BRI %E 239

VOL. 42 S-1
1.29 Endometrium 1.29 Myometrium
4 ~ ///
T 1.0+ . w 1.0 P
B0 B /, 9 i 4
< 0.8 - = 2
=} .07 i
_g ] /// E 0.8_ //
T ) @ o /’
‘E: 0.6 // E 0.6 o //
J o s ]
2 6 ° Slope © 1.6 £ o /7
g 047 oo 8 S 049,45 08570 °
£ 8577 o r:0.76 g 0,9’ ° Slone © 1.9
= ope . 1.
150,2— %6 n:2l L:j()z-og%//oso 'p
n:29
1,9° $<0.01 -9,8’
00 T T T T T T T T T T 1 0,0 T T T T v T T T T T T 1
0.0 0. l 0.2 0.3 0.4 0.5 0.6 0.0 0.1 0.2 0.3 0.4 0.5 0.6
Direct method (1g/g) Direct method (ug/g)
1.2 Cervix uteri 1.2+ Portio vaginalis
0‘ // B 7
- 4 _ s
= 1. .7 % 1.0 s
-4 o . w0 /
< 0.8+ g S /7
E . ,/ < (.84 Ve
< 1 ’ 2 0o oo
Vv d — 1 o
E 0.6 Vg v | o s
IS ] coo e o i 0.6 o oo . Slope:1.9
2 °© % Slope 1.8 & 1 7o
< 0o &0 ope - L. Z o 7 r:0.77
¢ 047 5 60,7 0o . S 0.4 4 :
o ’ r.0.47 < oqg 7 o .
- 4 08/ o = 4 /gx n- 41
{:i O 7 n:. 34 » &
0.21 °,4 : = 0.2 o}’é $<0.01
% $<0.02 {580
/ : &Lo o
0.0 T T T T T T T T T 1 0-0 T T v T v T T T v T T 1
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.0 0.1 0.2 0.3 0.4 0.5 0.6
Direct method (.g/g) Direct method (ug’'g)
O
1.2 vary 1.2 Oviduct
x 1.0 . w10
= i £ e
208 IR 5 0.8 .
pol o 4 =] 4
; 0.6 /// 206 ot
2 g Slope 1.5 5 o4 °5.7 Slope : 1.6
g 0.4 ° 5 . S04 oo % R
£ o’ r:0.76 g °. L7 o r:0.84
i 7 . = o} s .
""]02 ogc{c/) OO n-18 ;502 080’@/ n 31
Sor $<0.01 <9,8’° ° $<0.01
00 T T ol T T T T T T T T T 1 0 0 r, v T T T T T T T T 1
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.0 0 1 0.2 0.3 0.4 0.5 0.6
Direct method(g/g) Direct method (ug’/g)
Fig. 4. Correlation between SY5555 concentrations in genital organs mea-
sured by direct method and extraction method
2. ML NERE 5.0ug/mlo & TN 96.7~106% » HlE &

b A S OYRREI S AR e D I IE ) SY 5555 & Vﬁ

L, AR %
AR A ERLL 72,

~6.25ug/mlo -?ﬁuhﬂ T2 L,
|2 ARA L L 72

RS 472 iR & bioassay (2L
b b - RRE O ERRIZ0. 0125
JI’ILmV)VHLUIiU.

(Fig.3)., %7:SY5555i#/%0.1~

n, MENEEFREIL0~6.0%TH - 72 (Table 1),
3. PERIAFL B RWHERY S & OV 8 R AR
=313
PEMARY, B BIRMERHS X OB ERHT BV TERELS
Nk E s £ Y RIE L, BRI TRIEL 722



CHEMOTHERAPY

240 APR. 1994
0.8 Ry - S
/ o Maxillary sinus mucosa 1.07 ,
/ .
/  AMucosa of middle ear ] //

v o / N . " o s
- 0.6 // o Palatine tonsil " 0.8 o 7
= / + Nasal polyp = J Y
= s o g 4
= o / < 0.6 //
L 4 / )
£ 0.4 / D * E ] . . .
5 ] Od, o Slope : 1.3 £ 0.4 0% 7 Slope 1 1.1
< a ) < 7/ r.0.77
£ 094 / r:0.41 © o 7/ o )
| Q),9 n:24 5 0.27 szé)/«»oo n-23

%6 / 7 0.01

$<0.05 /%o
0.0 o, T T T T T T T T 00471 v L S —
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.2 0.4 0.6 0.8 1.0

Direct method (ng/g)

Fig. 5. Correlation between SY5555 concentrations
measured by direct and extraction assay method
in tissues from otorhinolaryngology
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Microbiological assay method for SY5555,

a novel oral penem antibiotics, in tissues
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Microbiological assay methods were established for quantitative determination of SY5555 in tissues, and
the influence of tissue protein on the assay method was examined.

Measurement of the antibiotic concentration in the tissue was usually conducted by microbiological assay.
There, the supernatants of tissue homogenates were placed directly into agar wells, cylinder cups or paper
disks, and the calibration curve was prepared by a buffer solution spiked with the antibiotic. However, it was
found that the SY5555 concentration in tissue was underestimated by this direct method due to the high
protein binding of the substance.

We established a new method (extraction method), by which SY5555 could be extracted from human
plasma, as well as supernatant of rat kidney and skin homogenates by using a C,s column. In brief, SY5555
was eluted from the column with acetonitrile, followed by a drying down in vacuo, then dissolving with
water. The samples were placed into agar wells or cylinder cups.

The diameter of the inhibition zone in these samples was in good agreement with that obtained from the
buffer solution prepared in the same way. When the extraction method was employed to measure SY5555
concentrations in human tissue samples from gynecology, otorhinolaryngology and dermatology, SY5555
concentrations were estimated to be 1.1-to 1.9-fold higher than those measured by the direct method. A good
correlation was demonstrated between the direct method and extraction method, indicating that the extrac-
tion method was valid for the measurement of SY5555 in tissues.



