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Fig.l Effects of Amino B-Lactam Antibiotics (3.0 mM) on the

Disappearance of Cephalexin (150 uM) from Rat Intestinal

Lumens at pH 6.8 by the Simultaneous Perfusion

Results are expressed as mean of 4-% experiments with S.E.M.
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Fig.2 Effects of Amino B8~Lactam Antibiotics (3.0 mM) on the
Disappearance of Cephradine (150 pM) from Rat Intestinal

Lumens at pH 6.8 by the Simultaneous Perfusion

Results are expressed as mean of 3-5 experiments with S.E.M.
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Fig.3 Effects of Amino B8-Lactam Antibiotics (3.0 mM) on the
Disappearance of Amoxicillin (150 uM) from Intestinal

Lumens at pH 6.8 by the Simultaneous Perfusion

Results are expressed as mean of 3-4 experiments with S.E.M.

Percent of drug remaining

0 20 40 60 80 100
T T T T ¥
control H
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with CEXn u
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Fig.4 Effects of Amino B-Lactam Antibiotics on the Disappearance
of Ampicillin from Rat Intestinal Lumens for 60 min
Concentrations of ampicillin and other B-lactam antibiotics

were 150 pM and 3.0 mM, respectively.
Results are expressed as mean of 3-6 experiments with S.E.M.
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Simultaneous Perfusion for 30 min

Results are expressed as mean of 3-4 experiments with S.E.M.
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Fig.6 Effect of L-Methionine (10.0 mM) on the Disappearance of
L-Phenylalanine (1.0 mM) from Rat Intestinal Lumen at
PH 6.8 by the Simultaneous Perfusion

Results are expressed as mean of two experiments with range.
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Fig.7 Intestinal Absorption of Cyclacillin (150 pM) Perfused
in Combination with Aminc Acids (10.0 mM, respectively)
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Results are expressed as mean of 3-5 experiments with S.E.M.
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Fig.8 Intestinal Absorption of Cephalexin (150 pM) Perfused
in Combination with Amino Acids (10.0 mM, respectively)

Results are expressed as mean of 3-5 experiments with S.E.M.
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Fig.9 Intestinal Absorption of Cephradine (150 uM) Perfused
in Combination with Amino Acids (10.0 mM, respectively)

Results are expressed as mean of 4-6 experiments with S.E.M.
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Fig.l1l0 Intestinal Absorption of Cephalexin (150 pM) Perfused in
Combination with Dipeptides

O : control, A : with Gly-Gly (6.0 mM),

, >, « : with L-Car (3.0, 6.0, 10.0 mM),

(] : with L-Phe-Gly (6.0 mM)

Results are expressed as mean of 3-6 experiments with S.E.M.
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Fig.ll Intestinal Absorption of Cephradine (150 pM) Perfused in
Combination with Dipeptides
O: control, A: with L-Car (6.0 mM),
O, with Gly-Gly (3.0, 6.0 mM),
©®: with L-Phe-Gly (6.0 mM)

Results are expressed as mean of 3-5 experiments with S.E.M.
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Intestinal Absorption of Cyclacillin (150 pM) Perfused in
Combination with Gly-Gly (&) and L-Car (B)

Concentrations of dipeptides were 6.0 mM.
Results are expressed as mean of 5-5 experiments with S.E.M
Significant Difference from control value : *** pP<L0.01
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Fig.1l3 Comparison of Intestinal Absorption Characteristics of
Cephradine (150 pM) at Four Different Segments
QO : control, [J : with Gly-Gly (6.0 mM),
¥ : with AC-PC (3.0 mM)

Results are expressed as mean of 2-5 experiments with S.E.M.
Significant difference from control value : ** P<0.025

Each 10 cm of intestinal segment was used. Deuodenum segment
was prepared under the pylorus. Proximal and distal jejunum
segment were prepared at the beginning of 15 and 30 cm below
the pylorus, respectively. And ileum segment was prepared, at
the beginning of 15 cm above the ileo-cecal junction.
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HEHELCLVDEBESOSNRKEBEDOAB2ABBMTH®E3C cZ2BEARALU
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Table 1 Marker Enzyme Activity of Intestinal Membrane

Alkaline Phosphatase Activity Na®-x* ATPase Activity
Specific Activity " Purification Specific Activity 2) Purification
Homogenate 0.847 1.0 0.136 1.0
Brush Borders 10.265 12.2 0.029 0.2

1) pmoles of phenol produced per min permg of protein at 37°C and pH 10.0
2) pmoles of phosphate produced per min per mg of protein at 37°C pH 7.5
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Fig.l4 Uptake of L-Amino Acids by Intestinal Brush Border Membrane

Vesicles

Membrane vesicles were prepared in 20 mM HEPES/Tris (pH 7.5)

and 100
Final co
and 1.0
Each poi
experime

mM D-mannitol.

ncentrations were 100 mM NaCl(
mM L-amino acids.

nt represents the mean % S.E.M. of

) or 100 mM KC1(Q)

two or three

nts performed in duplicate determinations.
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Uptake (nmol/mg protein)

Fig.1l5 Uptake of Amino B-Lactam Antibiotics by Intestinal Brush

border Membrane Vesicles

Membrane vesicles were prepared in 20 mM HEPES/Tris (pH 7.5)
and 100 mM D-mannitol.

The vesicles (100 pl) were incubated at 25°C with the
substrate mixture (100 pl) containing 20 mM HEPES/Tris

(pH 7.5), 100 mM D-mannitol, 200 mM NaCl LA, ) or KC1
(O,A,0), and either 2 mM CEX ( J), CED (A,A) or

AB-PC ;O
Final concentration : 100 mM NaCl or KCl, 1 mM antibiotics.
Each point represents the mean = S$.D. of two or three

experiments performed in triplicate or duplicate determina-
tions, some S.D. values lie within the symbol area.
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A. CEX B. CED

Uptake (nmol/mg protein)

4 1 1 2 1 H 1 1
0
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Fig.l6 Effects of Medium Osmolarity on the Uptake of Cephalexin(Aa)

and Cephradine(B) by the Brush Border Membrane Vesicles

Results are expressed as mean of 3-5 experiments with S.E.M.
Membrane vesicles were prepared in 100 mM D-cellobiose
instead of D-mannitol.

Incubation media contained 1 mM CEX or CED, 100 mM- 200 mM
D-cellobiose and 20 mM HEPES/Tris (pH 7.3). The incubation
time was 60 min.
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Fig.l7 Uptake of Cephalexin(A) and L-Phenylalanine(B) by Brush
Border Membrane Vesicles at Low Concentration of Substrate

(0.1 mM).
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Each point represents the mean * S.E.M. of a single o
experiments done in duplicate.

Concentration of CEX and L-Phe was 0.1 mM, respectively.
Final incubation media prepared in 20 mM HEPES/Tris (pH 7.5)
containing 100 mM NacCl( ) or RC1( Q).
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Fig.1l8 Effect of Drug Concentrations on the Initial Uptake by

Intestinal Brush Border

The uptake for 30 sec at
mM was determined.

Solid line indicates the
and AB-PC( A ).

Results are expressed as
S.E.M.
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Table 2 Effects of an Inward Proton Gradient on the Rates of
Cephalexin Uptake into the Intestinal Brush Border

Membrane Vesicles

Drug Concn. External pH Internal pH Uptake
( mM ) (nmol/mg protein min)
1.0 7.5 7.5 0.472 = 0.29
5.5 7.5 1.098 + 0.43
2.5 7.5 7.5 0.993 = 0.25
5.5 7.5 2.134 = 1.27

Membrane vesicles were prepared in 100 mM D-mannitol, 100 mM XCl an
10 mM HEPES/Tris (pH 7.5)

The transport assay was inintiated by adding 100 pl of membrane
vesicle suspension into 200 pl of transport buffer containing CEX,
100 mM D-mannitol, 100 mM RCl and 10 mM HEPES/Tris, pH 7.3 (in the
case of external pH 7.5) or 10 mM MES (in the case of external pH

5.3).
Each datum represent the mean + S.E.M. for two experiments done
in duplicate.
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O

Control + Valinomycin Control + Valinomycin

Effect of Valinomycin-Induced Potassium Diffusion Potential

on D-Glucose and Cephalexin Uptake ( Inside Negative )

Membrane vesicles were prepared in 100 mM D-mannitol, 100 mM
potassium gluconate and 20 mM HEPES/Tris (pH 7.5).

The incubation media contained 100 mM D-mannitol, 50 mM
potassium gluconate, and 20 mM HEPES/Tris (pH 7.5).
Valinomycin dissolved in absolute ethanol was added to the
membrane suspension, with the addition of ethanol alone to
the control. Final concentrations in the incubation medium
of valinomycin and ethanol were 10 pg/mg of membrane protein
and 0.2 %, respectively, or 0.2 % ethanol alone.

The incubation time was 30 seconds.

Results are expressed as mean of 3-5 experiments with S.E.M.
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Fig.20 Intestinal Absorption of Ampicillin(

), Cephalexin(
or Cephradine( Q ) in the Vascularly PerfusedRat Jejunal
Segments

Each drug (150 uM) was recirculated through the intestine.
Appearance in venous effluent(A) and Disappearance from
lumen (B) are shown.

Results are expressed as mean of two or three experiments
with S.E.M.



- 48 -

ZFNEEREZEZN-TRHRRREELBEAHL, CNB5£32 /)X - KX

VR OEHRPEETBMELRKC, Table K77V FYVOFERER

~

TP OERTRELS VT, OEMNNOBITEO 2BULEAEHE
ABAKEBERELTIWRCLEAHESRER»DK., SR, COBEME.
ERIENZOBEAKRIBEKESETHD, BEEBEOTHAARAERER

KEELTWB I EZRALT NS,

Table 3 Recovery and Distribution of Cephalexin in the Vascular

Perfused Intestinal Loop of the Rat

Percent of drug

Remained in intestinal

lumen 236 % 1.5
Accumulated in intestinal 52.0 + 1.2
mucosa

Appearance 1in vascular 23.2 + 1.2
bed

Total percent of drug 98.8 = 1.0

recovery

Results are expressed as mean of five experiments with
S.E.M.

Absorption time was 60 min. Dose into the loop was 130 uM
of cephalexin (1.0 ml).



~ 49 -

< ZE 2 #1 > FEE P O o UK E & %5 IE B
Bk = E M

ChoZPORNBELEHEBEERBELOEELZHSMKTHENT.,
TERP7IV/VBIS72LRANEDEOREREETOEREL DN TL ~
TREREFBELLIOBRRN LR, FIg2IKARLEELEDK ., EEH LD
K. HBEHEBERNODODBBEARS N, D2, RINOBS CEHEEHOD
AKERBVHE#REAZ DB N, CRESEPOZRNRELREINBEER
NDERBEAMSHPOFEZLTINS CEATBINK,

< 5 3 #H > FE P O /> BB FH 8 PN s Th
@ = &Y

HETROONKEBARVABEZELCEACHBIENT ., L -
TERERECLIVED 2 ERPCMORIELE, EEFCBR
VCKEDOHRBAIZIHBEDODOVWTIEHEA UL (Table 4) . TORK R,
B, Ib2YFRU7, IEREBERCRAFEEZECEILAAL
TW2BPBRLEL, TELTHREEILZOAENFEELT
WD I ENABDBEN K,

Tk, NBEBRABOEBRYEREY F 4 XL, 105,000xg O &
DRABLED, TARER CABHUBRDLEABULE, BKBRDK
HT2EPOHEAHERN UL, TOHE, LTSI VOREFO
BFABEIRDPONEKAT T, UMADBZIOZCOEABERIRELCAN
ENP2UABRBEBACHER, ELLAIVDBOTH >k (Fig.22) ,
IHORKFICIKARULREEDIE, NEBHERTYZ - bMZtriton X-1

OTUEL, TBLSIEABEALEXRVLBOREY Z - b0 105,000



- 50 -

(%)
407

304

Tissue accumulation

10+

50 80 (%)

Disappearance
Net Absorption

Fig.21l Relationship between the Accumulation in Mucosa and the

Disappearance or the Net Absorption from Intestinal Loop
Absorption time was 30 min from jejunal loop (10 cm).
Doses were 1 ml of 300 puM CEX(V , ¥ ), CED( [ .
AB-PC(Q , ® ), AM-PC( A , A ) or CEZ( P).
Disappearance and Net Absorption are shown by the closed
symbol and the open symbol, respectively.

Results are expressed as mean of 3-8 experiments,




Table 4 Drug Distribution in the Various Components of Intestinal

Mucosa
nfclol momsenate  Fellet | sy WPEUIONA, P

ampletlilin () 100 1.2 79.7 0.77

(49 STegm) 0.04 0,002 0.10 0.0l
amoxicillin(Z) 100 1.3 82.3 1.2

(49 STt 0.51 0.011 0.97 0.16
cephalexin (%) 100 0.9 95.4 2.1

(49 Sraslto) 0.63 - 0.015 1.96 0.15
cephradine (%) 100 L.y 103.5 1.3

(49 Sredre) 1.04 0.028 2.78 0.41

Drug in 1 ml of 300 pM in modified Ringer's solution was
administerd.

Absorption time was 30 min from jejunal loop (10 cm).
Results are expressed as mean of four experiments. Protein
was determined by Lowry's method.

Binding activity ( nmol/mg protein )
0 0.5 1.0

1 I

ampicillin

=

amoxicillin

pue iy

cephalexin :} {

cephradine aEam——

Fig.22 The Results of Binding Experiments using the Suspension of
105,000 xg Pellet from Rat Intestinal Mucosa

Results are expressed as mean of three experiments with
S.E.M.
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Fig.23 Effect of Triton X-100 Treatment on Binding of Cephalexin

Cephradine

Results are expressed as mean of two experiments.
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Fig.24 DEAE Cellulofine Ion Exchange Chromatograph& of Rat
Intestinal 105,000 xg Supernatant

Equilibration buffer was 10 mM phosphate buffer (pH 8.0).
Flow rate was 40 ml/hr and 4.0 ml of fractions were
collected.

Protein was measured by Lowry method and cephalexin
binding activity was determined by equilibrium dialysis
method.
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Gel Filtration Chromatography of G2 Fraction from DEAE
Ion Exchange Chromatography of Rat Intestinal 105,000 xg
Supernatant on Column of Sephadex G-50

low rate was 10~12 ml/hr and the effluent was collected
n 4.0 ml fractions.
£

fluent was 10 mM phosphate buffer (pH 7.4) containing
.1 M NaCl. Protein was determined by Lowry method.
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Fig.26 SDS Polyacrylamide Gel Electrophoresis of fb Fraction
obtained by Gel Filtration on Sephadex G-50 Column

12.5 % acrylamide gel (acrylamide:Bis, 20:1) contained

8 M urea. Running buffer was 0.1 % SDS, 0.1 M H3P04/Tris
(pH 6.8).

Molecular Weight Marker IOT (Fulka AG,) was used as standard
protein. Sample was dissolved in 0.01 M H3PQs/Tris- (pH 6.8)
containing 1 % SDS, 8 M urea and 1 % 2-mercaptoethanol and

heated to 60°C for 10 min. .
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Table 5 Purification of Cephalexin-Binding Protein from the Rat

Intestinal Soluble Fraction

Purification step Total Yield Specific Purification
Protein (%) Activity ( fold )
( mg ) (nmol/mg)
105,000 xg Sup. 305.2 100.0 1.56 1
DEAE-Cellulofine 5.61 19.4 16.47 10.6
( G2 fraction )
Lyophilized prepn. 4.76 18.5 18.49 11.9
Sephadex G-50 0.52 18.0 168.0 107.7

( £fb fraction)

Specific activity was measured by equilibrium dialysis using the
dialysis cell. The conentration of protein was determined by the

method of Lowry et al.
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Binding Activity ( nmole/mg protein )
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Fig.27 Binding Behaviour of B-Lactam Antibiotics to fb fraction

Results are expressed as mean of 6-12 experiments with
S.E.M.
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Binding activity ( nmol/mg protein )
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Fig.28 Effects
Binding

Results

of Various Concentrations of Cephradine on the

of Cephalexin to fb Fraction
are expressed as mean of 3-4 experiments with

activity was measured by equilibrium dialysis method.
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Binding activity ( nmol/mg protein )
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Fig.29 Inhibition Behaviour among amino B-Lactam Antibiotics

Results are expressed as mean of 3-8 experiments with
S.E.M
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Fig.30 Effects of L-Car, Gly-Gly, Gly and L-Phe on Binding to fb

Fraction of Cephalexin

Results are expressed as mean of 3-4 experiments with S.E.M.
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Fig.31 Effects of L-Car, Gly-Gly, Gly and L-Phe on Binding to fb

Fraction of Cephradine

Results are expressed as mean of 3-6 experiments with S.E.M.
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Fig.32 Scatchard Plots of Ampicillin and Cephalexin Binding to
fb Fraction
Concentration of AB-PC or CEX was 3-100 pM.

Binding of drugs were determined by equilibrium dialysis
method using the dialysis cell.



_71_

SEPKSOVTR.,. WFTNDODBELKIDEZIANOEZEEEZTHSEL., D,
DHEODEBERHEEPHEOIOBEKLKKFLTWS I LEATRBI NL,

BEhk,. fbEB2ANOEEHN 2L ROENT, TOBHRRH/EDEL

VAN 0 Ve

FZoTWdEI77YVUVRER,. CREGEGAHENERELRLT2LKE

EORBRAWUPEEZBLAMHA

o

EEZBVWILDHDHB M ETD,

9

LBEZ2DD0DTHo-ik. CNEDOKERLID, BEPORBRBEK ST 2
HBIDRBBLLUT, fFbEBANDOHESHARELFELTHEOH ., D,

BRROBELNUVEEGRAZH> TWEAILHBLIRBINK,

—A. 7 FPUVFIYIURTCETISZTVRH UL, L-Car | Gly-Gly
ABRERXRFEFTT. BELOVEAHESEZRLEILELD, FIETH

heEBLRETZPUVFIYVENTHL-Car OBRIRAHE, COFD

B w

REDHBAEZAHMUALIELKEBETNTV2AREHEDIZEISNDS,

T, L-Car . Gly-Gly B HEEATMAZBZZILLWVIN

i

10 0, 10 1)

T7FRETHBIN s CDD8B ., Gly-Gly RERBMS LEHER
AKHRVASZFhER, DRXRTFL-ERLE>T, EPHMEGIY K7
BENaZeAMBRTNSG o LkfioT., MAAKGIV-Gly
DETEEITHHAREIDLEL, invivo KBTBEBTR., BEN
KGEly-Gly KEIHPBERODFMREBECEGNEEZILSENS ., OO
in VitroK 817 2 6ly-6ly RUGly OBAZTROERR ., ZB LS
TOHRZREEBREZIBROLERLEFETZRHOTRE N,
LhLGaAS, 77V FYYRENTEHL-Car OREDHDIER
BONMMEEFR &0 INNEER TRAERETHD ., BRAEBERERR
EohThwance, s hEIETOBMREAVEBRFC KD,

L77VLFEFIYUVRE BERKLIINODRAARENARDSB N, D,

COH AROPBRURIRTFREBO THRESRTNB &=



- 72 -

EEREITRE. 77 VFIVVR-BIRNTFRFOBERKES T
ERIZNI3TEREDISGD ., EEEBETRARBKER IS5 LRTE
T,

LD T, ABBETESNEIDEIANDEYPHFEALICNT 5 IN
TFRFERBELXEROBEKLK DV TR, SBECHFIACRNSIDLE
THdLBHNns,

THR,.COfEANDBEEZEDREZREA THEAREZRO L

FERBELBNT, 77 Fy 07200V TETOEERER
KEWARSBR LR, 20 un BEEKSVWTIhE2 LOEEH
FBEREOEEZ-—BRBLTIVWHEVWIEKBELT, —2D0OHRHA%E

RLUB2D0TH -k,
Fh.INSEPOMHANORABRAR, #XBE 7O -TANSO
RAKRERINI2BEAROMAERRALEERELEZBOTH>» LI &,
EER.BARA A VEEPLKEENEDOTH > LI L&D, BE
BORBFFZTOEALS TN TVWAAEMEDEZION, HO THE

EHH2MRERELBEDLN B,



- 73 -

QE,. EZE=8KLDkD., PR /BSO8LARRAEDEON L
ERNEEBEEESNAKCTAIENTERRNLULEE 2R U kA,

HPFTKINBZENT 5,

/BT ALRRAEDEOERKCSTSHERFA

i
~
}i

BEYORNEBELARPIZENT., BEHORRKRETELROY
HEOEBKOW TIn situ BEEREZAVWTIRENLELE., TO&EE,
EPABECSVTREADHDEANARDSN, £0DF YISV Y
VKEDPDHIBRBIBOTELLDIOTH»Kk. k. COHAEE
AEEDPOLBEBANOERLCAVWTIHPDARLKCRID»OSN, N5
DEYPREBRANDERABLS VT, AISHORBLLEREELE
THLEZSBNK .,

~ B, CRSEPORRKHLIZPI/BPIRTFRR—B %
REABRLCEELERESAEN K, ~BKEKBBRLSI W TE,
NEHORNBES+EEANCRBN I8, HEDEORERZO
KIEEZRUIBRULAWTNAE, ESHHSPELETTE AN L
Z25N%,. ARETCAVCKHEDEORER . XRENABTIRS
2R, RAKZONEARRATESI2BETHL ., CORUBTHE
BEHINERSNGEDHHDLLIER.,. CREF7I/JBPIRTFROER
RENMNUIEPABRBINZ2TEHIBESD TNAS VI EATHI N
K. MAT. "NBBUEBELISENTORRBLERT LALE R,
+Z2EBEB. ZEBLB TS0 VETISVVOREREELLLDOH

LicORKX UL, Gly-Gly BRZEZEBEBESVWTOAET ST VORK



- 74 -

FPHELULELBRBEGE N £,

HEOBEREMDS, BPHEB AL HFLEEETOEVRSS LT D,

Ji

CNS5—EHO7I/BI772LRRNEPEORBRESTSIHBLULKL

CBEKR,. YURTFFEFOHUKEERLBEG-ABEOEFEET S

CENRBI NI,

I. "NEBRFEENRZAVKEDORES #

REK,. NS EDPOEERAKSTAHBBEROBEEL >V TS
SKEHACEBISENT. NEBRETEEREMNRZBAOCTEHDORD
RAKDODVWTENZMNMAKL. AFERARBRRSODIBBRALT Z
DHUTRNTZSARTEENKEEARZERTEDZHETH D
CEHRHBNTW DS,

TORBE, RRXRIVEBRBEROFEAESND LG > TN L-
Ala | L-Phe KEN, BN ULKEPRVWINDODEREGEROEFE %
RTDBOTRAEL, CLAZTORE/RSE WELENET CREL
FESEABKEIVDEZERIZDHDOTHAEHANBLIRBINK,
CORBREBR, BEIETEONLKLERLEDETERLILES., EY
DHAERNDMG., BEABSBZREIEL-LHOBFEERB LAY

NEFHBPLBEEWIELEZRRIDZDBDOTH - k.,

I. "NBEREROBREASANDREANALEZDORNER

ZHORWODFHDEANEBEIABAROVORAALSVWTER OSSN K

CedD, ZEPOHBBERRLLENLEOBELDODVWT, L-THK
RRE. BERERNBEREFZAVC TR EMAL. TOHER.,



- 75 -

FI/BZIV2LRREDEEINTNDELERLIODEPAGHE
ERT -, TO 3ELANEABRALCERITISACLAHASBNME LG
ko 3. COEBRRBRZTOARENERATY 2 - H105,000 x0L &

(ABHER) CEXTZ2DO0TH>LIELD, COTBRKEN
KOWTEPREAHERTOEREEZE AL, TOHRE,. BRI T
PTG L0 LERETEN., DELULCED (fOE D)
KBEVEARBEANAROWESNEK, k. COBDORKNTHIRZXEDPOD
HEaltE, TORRIROEREZRBCHABELEDZDOTH > k. C
NSORKRELD. COfENEEDORAERAN, CNESEPOR
BEBCSWT,. HBALARFETHZ EEADB N K,

s, COfVEBRLOEAEHER. NEARBNOEHPOERFOKE
CHEEULTVWRCENRODSNIA, COCERARBRKEDPHEMEER
DHERADEHRLIDEIAOESGRTRELN ., BB ULTWEIEKR
FOoTHBETHFENK, —F ., BRINEOFE Bnono-basich 857 4
ARREDER . MBERPECRNULIREKEEZRET . CORMBED
B LOBEARNCNRESBYORBAELARSLCFEELINVIER
D—D2THdeHhBLIRBEI N,

HE,. EZBREEA A VERBELZ2EITE7I/ B804
NEOHLELEMNSORR#UZIZEITSZIERKBELIBAORN AT
GO, ZOBFRKODOVWTERBLTERLN, BEEUDDHZRRBEKCD
WTFig.3BEEARB ELEULTRULE,

BKARLLSIK, EF. DEOHRABOKEBL., 280 4%
BEBEI2THADEOER.,. DDP2VREBLAELFTETIHANZLLR
OOENTER. AMRAKSNWTEShRELEYPLIDES LOEAKHE
THIBAOBRRBR, COLRKEDOARABITEAREEBEE T DD 2

TROTEEGAR TS, BEY OH M # Pbioavailability O



- 76 -

FHE.ETKELERREBORBL, EMLBZ3DDLER D,

e e e R R R i b di i e s R Dt b e ]

Monobasic B-—lactami i Zwitterionic B-lactam @
‘m 5 : antibiotics;
R = =2 _ . :|CEX, ACPC, CED, :
B

LUMEN

MICROVILLI JU /jPart of carrier-

(Brusn Border) mediated transport

MUCOSAL CELL

fb bindinfa'
Yy 1O O

LATERALBASAL

BLOOD

Fig.33 Schematic Diagram of Possible Absorption Mechanism



- 77 -

w51 &

BOLBEA. AMELBLUTLKBYBECZ2HER, HEEEH
HhOFULLKELBEA? EFEHR-EBR. CUCKLEEBEEAE BHE
—HBKELIVREEGDERBERLE T,

Tk, BROEBEREGHEATLHBEZROVLCLEBEAE EZE8E
CHEABKREH VL LET LLBR . B<OHBENEEE VLR
TELVALBERZ?EZNNEAREZEABOBLRLEARKELSH LS
LEF E T
THR.ZRO-BLKUBHABVWLERAEZERZT.,. ENBEREL.
HELCXZT. PERFEL. &8 B-EBt.,. tNERBELTLRL
BEOMLEULE T,



- 78 -

= I W= = BR D BB

[I] EHDOHLELERRESTEMROZPI/ B 72 LRALEDE

DEE
(1) EHS>y FPMANBHASOBRNEEDHORKNMF
a) REBERUTAAMO A

7€YY (Ampicillin anhydrous) . ¥ > 31U v (Cycla-
citlin anhydrous) REHEBER LOB/ESINIKDO.,. 7EF I VY
~ (Amoxicillin trihvdrate) . 7 7V ¥V (Cephalexin mo-
nohydrate), £ 7 5 ¥ » (Cephradine dihvdrate) @Z N Z N B A
RE. EFaHE,. XI5 DBO0OEHVE. ROEYR,
BREREL2TRERTASGAIVRITREFTFERZANL., TOBERIRE KX
(EEHRH 50010 Q- amblb) CTHBUKL, BHEY & Hodi

fied Rin- ger's B HRKEBERL, RBEBHERLEU £,
b)) In Situ BMINER K
HEEI160-22000 HistarREH S Yy P2 ERMI~20BEBEEEL .

I~-FWMWREUTEXRYbEARANMEZ - ( 30-45 mg/kg) THEBRRBRREAE T

5, BEREFRBKAB>PTHEVEMABLIOEEZEAB LD 0 Fal L



- 79 -

NT-TLVEBAL,. §%92. BHOBEZRAITZILDODBEED
AHRCERLTISL . S BERBEXTHNBRERER. T -T L%
BRERY7(RRBLERBEUAISABREEERY 7)) KEHLU .
BEWEEE A W Hodified Ringer's S0 TEBEREREEET D

(HRE 5.0m/min)  RVWT,ITTKMBLELEBEYPAB BRI %
B2 SnNn0EBTERERIT D, ERBBI10, 20, 30, 45, 607
Bx o110, 20, 30, 40, 50, 60 BRICEBOH LD 0.2 BEWU .
BEHPOEBELCHL K,

W, Z7YEYUVORBRERTR, ERMAKOSBRCBERAODE
REETEI2REVEHRL,. RWTEHEEBREXRKTEEBERUVBERE &
B BBETERNRCMALELE 1 ELUEBRBLE.,. RIRE
. FERECEANRBHPAOENEOENSEHULU KL,

EBRPR. Sy rEBEE-Z2-KTMBL., ABZITCH R

B]oif.

C)EDOEER

BOULLERBESBE. TNThOEHPOABERRR L 111K
BABUERB.,. X7V >Y7«N0&~ (TH-2, 0.45 pn,T0Y0,Co0.,)
KTEBRBULEELUL K,

BOWELT, LTOEXHET, WEZ 42— (H638-418) #R A
BELVKEERBKIOQOZT TS 70— (HPLO) KTAHEEELU K,

HKTFTEZODHEHERT ,



- 80 -

apparatus : Hitachi 638-50 high performance liquid chromatography
stationary phase : ODS reversed phase column

column temp. : 55°C

flow rate : 0.7 ml/min

detector : Hitachi 638-41 type variable wavelength UV monitor

conditions of mobile phase and wavelength for drug separation :

cephalexin ———em—— ERC-0ODS (3u, i.d. 6 x 100 mm) column
cephradine mobile phase; 0.1 M acetate:MeOH (83:17)
cefazolin pH 6.0

wavelength; 262 nm

ampicillin ——————— Hitachi #3053 (5u, i.d. 4 x 250 mm) column
cyclacillin mobile phase; 0.05 M KH2PO4:MeOH (85:15)
pH 6.0
wavelength; 210 nm

amoxicillin =————— Zorbax ODS (5u, i.d. 4.6 x 250 mm) column
cefadroxil moble phase; 0.05 M KH,PQ:MeOH (88:12)
pH 6.0
wavelength; 210 nm, 262 nm

cephaloridine —————— Hitachi #3056 (5u, i.d. 4 x 250 mm) column
mobile phase; 0.1 M acetate:MeOH (7:3)
pH 6.8
wavelength; 240 nm

Chart. 1 HPLC Condition on Analysis of g-Lactam Antibiotics

d) ZEHO0ONBMPS5 ORI

D) DAFEKCWE> T, bH ALK E2BEDO T RESETTOBRIK
REERANCUELL, BEPHETTORRAMNERE., EREE
150 uM , HEZEHEE .00 EUTHEZ2HEREBL, BEOEHE
KTfTe-k, SRERBBHOMFig. 1. Fig. 2, Fig. 3, Fig. 4K

mU ko,
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b) InSitu EINEBRAEK LP2EBASHEHN

[I] -b)KEBLELFAELKE->-T,. 77 VFTY, €735
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FEREL, ZO2REZAVTHEBEROEDPEZEELL., XNTFK

TDOREERT

Mucosa suspension(2 w8 )

3 m¢ of MeOH added
stood at 47

centrifuged at 12,000x%xg at 4°C for 15min

supernatant

filtered through membrance filter( 0.45 un )

Filtrate

204 1 injected into HPLC

HPLCO £ HE (1) —Cc) KEVW, A EYR-PHOEHE R,

2)

EME 7 LTI VEEESLL TLlowry - BOBEHEELDERBL F .
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HBEACKEBRULALEDERERMERLDLULTXKDEL., BRE., &

wO®BFig. SKARUL K.

(T EDOBRWRKREIZPI/B. IRTFHFORBE

(1) 7I /B, IRNT7FRFAEELKLZRE

Ji

a) fRE&E

LTz Z 7SN U Y ESigna B O

\/

g gy Y

0O, L-A WL ik Fluka A BODBO ., L-V A7« REEHILE,

\'/
N
WV

BN RBORRAEAFNFNAEHWKL, kl-O

\I

L-7 =275 =2

APV, AFAZYL-TOVUVENAHEODDZERALU L.

I
WV
S
fil
]

b)) BEHRTCL-Tz=ZL7F7 S

EYOoEER [I] - (1) —¢c)KEBULELEAEIKELEDEEL
[

-7 12 VPS5 VOEBRWEZ & - A OEHPLCEK &2 T
Hhoh, BEMIEHITACHI GEL #3053A 5 AZzM W, BEHE & L
Tk, 0.05 M UYBEBER :: A%/ - (85:15,pH 6.0) % & &

ULk WHEHEBEEWE 254 nn L7 FY - LVEARABEELL LE

Iy

-~ JBIREDL-TIZNVNT7S5S5Z2VOREZERD L,
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/B, IYRTFIFEEFETTOEDORN

O
~
Ji

[I] - (1) -b)KRERUVEKFERKETIXRTFK, 7/
BRERCBUD 77 VFIV, 759 VORNEEZT G
. BE.,. £ ESEBZ7I/8E 10nH& L, IXRTFRFE6 nH&
Lo M. L-ANLM/ PV RDO20VTRZOHREREE 3.0,6.0, 10.0
MHEBLERTHTAE - k.

FERILBOMFig. 7, Fig. 8, Fig. 9, Fig.10, Fig. 11, Fig.

NRERLE, SEL-TZNLNM75Z2VORBRKEETL-AFAZOD

\Ji

EBLCONWTWEFIg. 20822 RUEKE,
(2) BEXNKLIP2BRBEHOR &

(I1-(1)-b)KEBLELAEKETSE, Sy NMNERBS
BREZTGEV, EHDORBELZLE LU K,
BINBERBREMETFTH NS 10mze +Z8BH (duodenun) . I H
SHE5mBNIEKRON0mEEB LM (proxinal jejunun) . WM TF
WemD &M B10emE 2B TFH (distal jejunum) &L, BEK
(ileumM) & LTR, O EHEAB LD 0 F@MEITEHERL .
RERBRC:2BEERBERAROBEEALABEORR 10 Z R OVT,
BRAMOERETERIS. ERNKRBRNIZARTER 0.1
EUL [TIKEBULLEABKEIDEBLCHLL. RRIRROB

Fig. 13K /R U =,
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5= I W= = BR O 8B

(I MNER FERIBREORE

(1Y MNERFEENROEH

a) m &

N-2-E ROFYERTYY-N-2-T2&YANAKYE (HEPES ) .
PUZX(ERODEYAFL) PI /ALY (Tris) 2- (N-FE LAY
J)TAYVANAYE (HES)E. WTRHEREZOBD., AU J
YA Y ESina A E AR O,

D- (U~ €1 Z a3 —-2Z (274nci/mmol). L-[U- ¢l 735 =
(165mCi/mmol), L-[U- €] 7z =735 = (504nCi/nnol) i
R.C.C. Amarsham BZFRHL . FRHAHORA—HEBETEERRLT
Bk,

TOMOBEITHRRFRR.,. SL2HEERL L.

b)) Sy rABRTFTEERARER

FFEBOBEEEKessler 5 OFEKEL £, fE180-260
Oy bEXNYMANLNEE-LVERT,. NEZHEHL, BERAMS %
REBRBERTHRBEL, AZAKNISATHEBZ2IET . BE.
Zyhr3, AEDONBHBEEREHDKH L 100 © 50 nH-D-mannit
I8 CEEHEKTEB LU, Haring Blendor (HABE) 2HWT

RETDFAXB. B 0nHe B2 L2BEA LY DLZRMU.,
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RFEBUAORSEERE. LRSEB., ROT, EEELLC LD,
RAEBRE. TOLAEBEELPEL, HTEEERellets
., COPel IBIKERCAVIEEREMRA., +tHKEIB, B
DEBRKBLU K.

MW, HBEEOE®EEChart, 2R T .

Rat intestinal mucosa scraped (3-4 rats)

suspended in 100 ml of 50 mM D-mannitol and 2 mM Tris/HCL

(pH 7.1)
homogenized with Waring blender at 16,500 rpm for 4 min,
added 2 ml of 0.5 M CaCl2 and left for 20 min

centrifuged at 3,000 xg for 15 min
Supernatant

centrifuged at 27,000 xg for 30 min

Pellet

resuspended in 40 ml of experimental buffer
using Dounce-type homogenizer

centrifuged at 27,000 xg for 30 min

Pellet

resuspended in the experimental buffer with Dounce-type
homogenizer

Brush border membrane vesicles

Chart.2 Procedure for the Preparation of Brush Border Membrane

Vesicles from Rat Intestine
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C) BEBRAUEZEEBELULEHEORE

AEHULVABEEHROREER., I FTBERKCEE $5 Alkaline Pho-

+

sharase aﬁ@E%EE&:%’E@&%&:ﬁ - K ATPase OB ESEH £ 3

EIT D2 ERELDTERULU 2,
Alkaline phosphataseF#H O BRI AR BT F Y b (7L AU K

AT 7KTAPTa-) ZANTITEZ O,

EULTEEFHOREYRZR-PMEREBLULE

EomELLOBRLEE

3)

+ + 10
Na -K ATPase @ B E &, Proverbio &'Castillo® B/ & K
BERAULURL, J9O9RAAVEMNF ( 1.00M) LEBENMRTEEHT DY
10 4)
v B%. Fiske-Subbarow K& TEEL, ZTOELVDEAESR
+ +
TEFTHEBLLE., EE2ERBBHOPTable TKRLE., H., Na -K
ATPasSe B FERKO2OVWTHU TR EEHTRT
0.1l ml of sample sol.
0.1 ml of 12 mM ouabain or H,0
1.0 ml of substrate sol (pH 7.35}%*
incubation at 37°C for 15 min
8 % trichloroacetic acid 1.0 ml
ez . * substrate sol.
centrifuged
. . 4.0 mM ATP-2Na in 100 mM
1 1 i rnatant
1.0 ml of supernatant Tris/HCL (pH 7.5) buffer
- - tainir 6 mM EDTA
0.5 ml of 4 N H,SO4 sonEaLnLng o ™ i
0.3 ml of 2.5 % ammonium molybdate 160 m% NaC:, {O m RCL,
3.0 ml of H,0 and 12 mM MgCl,
b = 3 o - % de N
0.1 ml of Reduction reagent ** Reduction reagent
incubation at 30°C for 15 min
l-amino-2-naphthol 0.2 g

Absorbance at 660 nm

Chart.3

~4-sulfonic acid

NaHSO,4 1.2 g
]

Naq S04 1.2 g

add H,0 total 100 ml

Procedure of Na -XK ATPase Assay
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(2) 7/ BORTFEENRANDORDAH
a) /MEARDVDAZARER

ZRAARHNCSOREREE  KECK. BEFHEOES
ZChart. KR T . BANBEBYZIXR YT a3 YBR (3-4ng/nl protein)
EEE. 100nM-D-mannitol | ZOmH-HEPES/fris(DH 1.5) A WT
BELUL, EEF & (transport solution) & 1:1TERBMT B &K
FOVERBZEHRBETS. "~ EFRBERELCS O XKWL K150 mM-NaCl |
1T mM- Tris/HC1(pH 7.5)bufferzmMA . KRB X TV 27 4l
4 — ( 0.45 unmn ., 2.5@&. Millipore ) TEB I 2. TOBBED
D74 &-%5 gOXKBbufferc THEEFE LB, 71404 -K
HEBEULKBMNRBAODEREZHAETD. ROVAFERELT., AilgK
T TKOETANVNE2-NODREEZ2ZULEE, ENRIEER
BEEXLKODOBEULTRLUL K,

100 pl of Vesicle suspension
preincubation at 25°C
100 ul of the transport solution at 25°C

incubated at 25°C

8.0 ml of ice-cold buffer
(100 mM NacCl, 1 mM Tris/HCl (pH 7.5))

rapidly filtered through the membrane filter

Vesicles trapped on the filter

washed with 5.0 ml of ice-cold buffer

Assay

Chart.4 Procedure of the Uptake Experiment into Brush Border

Membrane Vesicles
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b)) Z7I/VEBONRARODAZEDOHE

Ji

4

[I]1-(1) b)) KLUEAR-TEHBELLBENABERNT -
BB LEL-75=-Y. -7 V7S5 -VORORAEHE L L.
FHER (2) ~a) C®Ck. BLU. REBLEKMAE 2 XK®Bbuffer

PEEBBZ7I/BEZEMUTHERULK,

J

FI/BROEERNOAAFARBERBRO T AL -ZRRBYVFU-

Ji

YarvAhAvsFIN (1%-DP0, 0.050%X-POPOP in toluene-Triton X-100
ZNMNKBUBRHBRZAEIDICLEKEIOTG»k., BRERES

OEFig. 14, Fig.17T(B) KR UL &,

(I EHO0ONBRFEENMNREBANDORODA A

(1) ZEDORFEENRAORVAZEEODO K&

a) AEOHEH

JIVEEE®RE 0LIM ST VE-F YT LE 0TH-HCT 2B
HGEBEBETEAL,. TENRENRH20(2T7LFYY, 7Z72EDY

YHA) 2.5 (TSI TVR) EGEBIZRBEHLU K,

b)) ZEHOEER

ANEEROAT N EEYOETEE G, Hivazakid 0 5 & K&
MU, [I]-(2)—a)DAFERBELCTHAEERODAARSE

BRERO7 4 LVLE -Z2HEEKRUBRBAXT #EZMAD. RNNT
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0.1 BRLEAXRZSCIVIVEEZEER I AL ETMAAEKRBEFRTM

0 8

BU. #kwE NEERSED.MEBERTVETU Y
DB &AM, 277V FIUTRIOZ. BT 2E5572 &7 %,
FO®. RATHHE. 1 20 0.5 M NaliPle ZFEMUL, COH
RT74NMa-%2R<, ROTT ROZ7Eb>Y 200K AI(2:3)
THXDEZHHL., EEEO—EEXLZEAPLCOAB & UK.,
HPLCO & # & Chart. SIK R T,

stationary phase : HITACHI GEL #3053(1.d4.4x250mm)

mobile phase : MeOH : H,0 (45:55)
T

flow rate : 0.7 ml/min

column temprature : 55°C
detector : HITACHI F-1000 fluorometric detector

wavelength : Ex. 345nm , Em. 420nm

Chart. 5 HPLC Condition for Drug Assay Trapped Brush Border

Membrane vesicles

C)EPOENBNORVAIEEDOLE

(I -(C1)-=-b) ., [I]1-(2)-a)R#E->-T7rEY
U2, 87322, 277 VFIV0RDABERELEZHEL L,
BRORABTHELREETZELOHERZMETZE S K &, D-nanni-
tol ORDOKEFREBHE O D-cellobiosez W T Aa- Kk, 88

EREOBMFig. 15, Fig.16, Fig. 17, Fig. 18R UL 1=,
d) PHBVRABRLCET A RESE H AEOES

[I]-(1)—=-b) ., [I]1-(2)-a)KlE>THBED
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+

h SEOEB. RUAY /YA YYEMKE> THRENSD K
LRENOYREMNELEL, E77LUEYVOEBRE (D] - (1)
—b) KEBULABRLKR > THAEW, C-F VI -ADERE .,
[I]1-(2) -b) BHULHAHERORNESABELERL K,
M. AU JRAYVOEMEE 2088,/ B (BREBRST) &L T
7ok,

FERBBOEFig. 19, Table. 2R UL k.
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= I & = BR O &B

BV ALRREDEONBEEENE

i

(I17

FPEBERENFERELLIDRNELERBANORE

il
g

(1)

a) 7 MAO0A-RYBERZINYU +HEFC- Enulsionz EH
Li. TOHEMK A2 Table. T KR T, FC- Emulsion, Annex solution

A . Annex solution BRREARB. 40:3:7TOHTEA L., TH-HCIK T

pH T AKBE LU &,

Table 1 Composition of Fluorocarbon FC-43 Emulsion

FC-43 emulsion FC-43 (perfluorotributylamine) 25.0w/v$%
Pluronic F-68 3.2 w/vs

(polyoxypropylene-polyoxyethylene
copolymer)

in distilled water

Annex solution A RC1 0.56w/v%
NaHCO; 3.50w/v%
Annex solution B NaCl 4.28w/v%
CaCl, 0.20w/v%
MgCl, 0.1l4w/v%
Hydroxyethylstarch 21.43w/v%

in pyrogen-free distilled water, autoclave-strrilized.
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b)) Zyvy rBEERERARERE

HEEWIHMBEOSY hERYMNANMNELA-LVEBRT, EBETS
KE->THEUL, A& 220 THO0OZE InZdEBEEKRI0LT
KRIT D ROWT, ZBBRBEUVKBELDEKRKRATAABDEGCME 2 &
L. BENBOBEEBEIRECERZALEELIVDIE T 2, HF
oS ANY Y (0.05 2, 50units ) ZFEALIOEEANY VI
VKR, BGEBIROARKCEVWBUZER LR, BEMOBA
BaREKHATFT-FTAA(eFRUIFUVAENS) 2HRABET
5. CORNT-TIVRBERRVTZT(BERBLEERAEB Y O07F
1-TRYTZ)IREGLIBSE, AT -TLVEEIAPSHEEREN
ARNTVWI2RBTEHEALVL, OEARKZESARVSGTVRERKET S, C
DRET-EOEERBORZFEZ2ZBLL, BEAEEROMELE O
FERRLU.BEAKAT-FTLERBRALLE, REEsTKRERLMD
EMOERZHRKAI 2. DEERRBEBHIn Situ ~ERERK LD T
GV, RHUTELERRZWDBLED, BEPOEBLCHRLU KL,
BEEMGEIN situ EGERETHRRERZOLES>E6E., B1 8
(IT-(1T) -b)KEBULLAEKERLL., EHERE 10
ELTHTAE- k., . V- 7EREFREKLKERITS2E A Levines

DHFE | CEUTHAE- k.,
C)EBOEE
NERAEEREEZAVEBAOERNEFEDE . SRASEE

NDEERK.,. SIS [(I]-(1)-c)RUTC[I]-(2) —-Db)
KERULEAFELHE -k, DEERBTOEPEE R, BERMULLE
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FREE 25,000 x0T ERLLEEB. ZOLE2 =27 00K M A

2 mEERERBL, ERLNE L TEBLEAKRKEBEHPICOAR &L 2.

d) EYPYORINRELEMEER

EE2R3R8R0OEFig.20, Table 3 KR U,
(2)EHOBRREELHBELHEBERR

a) In Situ V- T7T7HINER &

RIRERE. levineS D A& KECK. REBLE. ZBS
L, =y FHEERERIyHOI0amNV—-T2FERL., EYBEK (Hodi-
fied Ringer's BETEHHE) 1 REZN-TAKEATS, —CEFE
28, hNBLVL-7#BFHL, BRUVEEABZTELHEEZADYE, £
Y MEULUKBEECKH UL, BEL-TEHBEZHBL., RTD
FTAZEB, BECR>D-TEEILERLTEL, TRHEThEECHL
e

b)) ZHONBL-THE0BRREEARER

[I] - (2) —a)KZBRULEFELKULENTTHE» I, &

RER2BOMFig.21, Table 4 KR UL o,
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()Y EDONBEHBAZHORA

a) AR OEH

HBEE2T 0.1 M-Nac1 28 ¢ 10 nHU VRBREE R (pH 7.4) %

A© ik,

(1) BSHEAR

ZEBR7IOVHOBEEIABAEEGRHEGLI2BR ( 10 =8) ZAH O

1

TEHFL1-T2EELTHE KL, EEFER 2-3 Kg/cd XL TF & UL
SITKB HREBTHEHEEAEBERLULEBKH LE, BRABKERAST N
EAOEBEMEBEPEELOELODROELE. EERBEIE [I] - (2)

-b) KEHRL L,

(i)7 LTS

Hunme |5 O /5 % KEBM UK, Y L@ABM OB &K, EBio-
Gel P2(100-200mesh) @, ~CEDBECEHLLLB ., 2 5
YREATEENERLELCEARBAYU LLERNZRBA2 T
NSLAKEMT S, BHEEAE ( 1.5-2.0n1/tube ) L., & tube
WO EYBEEACELIERENS OB A ERLEABLELTEHEL

7—.—
- 0

(i) T@WEWE
2N (DEX, 7RABZE) ZRNVTIOG>k. BHE & spe-
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ctrum FOZAXSI S/ K7 6(npBE7FE 8,000) ZHAL ., @
YA FOBRDPOEDPEOEHNSKEEAEZ KO, BE., AR~
10V Y VIYERVWTABEORYBERENTE (5-20u1)EH
AR EmM2, S<EBELU.3CKBBULREDERTH 1204
AN/ BTRESDUVIFLCESIE LR, EFRMLERARNAO

EpazFIE[(I] -(2) -b)KRE-TEEL K,
C)EDOEBRAIANDEA

Sy bPNMNBEEEZEAT YR - b %£105,000 xo, 1.5 hrOBER
TEBE. LEH.pelletE O0WTEHDOHFEEAEZHELL, LB
WTREED) - (IINMKEEULLABKEL., pelletE EB S &,
ELBERLUICEROPelet CODWTBEBULURLKABZAHEWTD) -

(i) KiE- Tk, HELEBROBFIg. 22, Fig. 23K R UL K,
(T NBEABTEEBSOOEDEAR T OB

(1) NEUBHESODEE E

a) RE

A AVEBBEBBDEAERLOT 74> (AN, 2T 2) %
B, Y¥LVEABHAKGZ I LY 7Z7RHOET7F v 27 Z6-75(sup
erfine) G-50(fine)Z2ERH LK., BB R 7 yEYU Y, BT DU,

L7 F7UFI>UFEFIIDUY,VIOTIVUY KON TR., B

IS, [I]1-(1T)-a)KEBELLESHLIOBEREZTLDHOD
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A

o M. 77RO+ Y- (Cefadroxil monohydrate) T HEEH
ELDOD, 770U (Cephaloridine-Na) S EBsHE, &7
7V U Y (Cefazolin anhydrous) BB RER LRSI DO %E
Bk, TOfMOABR2THRELZA,. XBZThEAEOHE
DHEOEBVIL,

b)) DEAEAAYREIOY T ST 1 —

DEAECNVOT 74205 AL(I.d. 1.6 X T0er) K 10 aHY ¥
BRE@R(pPHB O KTHNHEFELT S, Sv b MhNBEHBERT YR
- hPXOBEBSNK105,000 xy EEZASLAGML, HHEBER
KTkEBREEDZFHEIES. TOR 0.5H OKCT 28 ¢ 10 oM
UYREEBRZAVTREEDZBHIES ., REREE 40 &£/h

_,
i

REL, IXNTORKFR 4CTHEDS . 7R 75723 ra

T

n
5 BN

S-ZHOT-ZBFETOZEL. Flube B DKW T280 nn
TA2RAE. ERERE.,. 77 VFTYVOREBEHREHEL

v
o

CHHFNVEBBI/IDONNT ST 4 -

[(I]1 - (1) -Db)RKE-2TESNLKEYRKEEAREZG2KCD
WT e 7757y 2 A6-50AF AL(i.d. 2.5 X 60em) KELBHTVER
ETLGok.DAEELVNO T 74V ASLKEIDES RIKGE T £ X
RIS/ R?7 6(aBEDTFE 2,000) F2a-7ZRAVWTEEKRD
TENR.,. BREBT L. BEELEBHX%E 0.1 M-Nacl 23 & 10nH
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UYBEE®R (H 7.4) CBEBERI B, 20,000 xg, 207 DB L 72
HLLIODBERLLBE2GC-0NSAKEMT S, BHRAUEERTH
BW, 7292 YarvaVos4a4-KCTHaBEBLEKETZ2Y3a D20
T.BXE., 2N JHEHEB, E8cRttesMELRL. 27757y
7 Z2G6-T5ZRA VW TO105,000 x9, LEABKOVTHBRAEDOZET

TavERNLETI2ERNEZEEDTEEBRCHRLUK,
d) SDSRKYZINLVFZPIFRFTIVESEKDE

Swank . Munkres 50)7‘5&9” KEHBLLE, RBEERT 1 X7
EAAGEEC- 1 (RERNBZER) ZAV. 8 a;a BOSZVE (1.4,
S5nmn) EEA TS, ke @Abufferid 0.1 %-SDS, 0.1 M- HzPO.
Tris(pH 6.8) &L, FNLVERR.,. 727 UNLZ7IF12.5 %5, £2X
(N,N'- methylene bis acrylamide) . 0.625 ¥& %53 &> 0.1 %
$D8-8MUrea-0.1 M- HsPO« /Tris (pH 6.8) ZAVWTHET 3.,
BE . A1 %¥-SDS ,8M-urea,1 %-2-mercaptoe thanal # 8 &
0.01 M - HsPOs /TriS(I.DH 6.8) KBRL., RBATFTUVANOERME R
10-30 !l &L, LYk 4.5-3 8 THEFIED, KFBOL
BRI-FY-TFTUVUPUINTLI-RKLP2ERLBETHEN., &
FTERRAOERBOHEHNKSEMSAFEZEHRLEL., BB EUL LR
FTEBRAMEORTROBESRKGADIFHE~Y - 5 — (SDS-PAGE HMar

ker III . Fulka,AG. ) ZH Wi,

e) 77 UL FI

B
op

RO 8EH

FRRBARBOMFIQg 24, Fig. 20, FiIg.26KLR LK., TR INBOD
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FEREsRBOMTable S KE &DTRUL K,

W, 772V FTOO0OFHER W0 UNKBTEI2EEERD L&

Dnxk&it,
(2) HWEPOEHE AR

[I]—-(T)—-Db), c)KEBRULELABEKRRY, B5hcfd
BaK>WT, [(I]1-(3)-b), (iil) CELVLLKEEBEFNE
EFRAVCWTEEROMMEASANOE G ZHE LKL, BF 20 ul IH
RTOBEREHLELTHEBSDLUL, A Fry Fr-RF70y bETER
256K IS5 100ull TOBERTHEAEBZROL., BRIBES

OWFig.27, Fig. 32 R UL £ o

(DI fPERPNOEPREEKPSUTLPHEHAEFRLEDEESR

i

(1) EHEBEORKAHE

[I1-(3)=Db), (iil) CKERUVELABELERLTHED
KERTOMMESINDOEEEZUE LKL, £ ESE2EPRENT
VOZBERM, E0XBAUOEBALPYDIAOMATHE>K. B8

R ABOBFIQg.28, Fig. 29K R UL K,

/B, IRTFROEEB

Ji

(2) 7

(D] - (1) OFABERELT7I/B, SNTFRFEEFTTO

EpHonttzieLL. £ ESEB7I/ B, YRXRTFRFE 00
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uM o 2.5 ZEREUVEFENOBACRAESE L, S ERRARS

OBFig.30, Fig.3TCRUL o

(3) ANSZRHOVCTOEARFHEEER

a) #E

ANS-MOER ¥ HEZODODZEZRH WL,

b) ANSHERRAE

EATRUESWIVANAS OB E  KEUK, RABH? wE 6%
WEkBERE 2Ry FRANR2IH 5304 ANSBERE Y A
JaYYTYIRTS ul §doMA.,. ¥ T2FYyI3A4A704~-75
-NRN-TI1Z7ARBELLR, #XARAEZHE L. #AXOFAETRAH
U650-60B X EMAEXAEFEFERAL., MEEE 400nn, MEHE 4
BMTAELE, NEREGEREL ALY - 2B O T25T E L &
MITKBRELL, BEMNKMZS MSBEROLTR GO $T&
L. RBFRO25E2BAEVESE LK,

Sk, BENHRETCOMS OEAZRIE, a4 L -z VHEs
Aok BB BEE2 @K 2.5 0N ANS BEE 10 4| MA . AN
SBENRIMWMHECSU 2 XBELZ2HAETIT S, RWT., 26.0nHD &
MBEEES Ll FOBEMUEXEEELLEZRABLUL. MAKEYR B
BEL2HODMUFEA3&5KLE, RER, BB0B. 18-

BE-EBIHKERL L.
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