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STUDIES ON THE TRANSFER OF ANTIBACTERIAL
AGENTS INTO THE INTRAVESICAL SPACE

I. SERUM AND INTRAVESICAL SALINE CONCENTRATION
OF VARIOUS ANTIBACTERIAL AGENTS IN BILATERALLY
NEPHRECTOMIZED RATS

Yoriaki Kamirvo
From the Department of Urology, Yamaguchi University School of Medicine
(Chairman : Prof. J. Sakatoku)

In order to obtain the basic data regarding the prevention and treatment of infection of the defunc-
tionalized bladder, an investigation was made to see if the antibacterial agent administered generally
is transfered into the intravesical space.

Male rats, weighing 300 to 350 grams, were nephrectomized bilaterally and their penis was ligated.
The bladder was instilled with 0.7 ml of normal saline. 'This was designated as the intravesical fluid.
Various antibacterial agents were administered to these rats which were sacrificed 24, 48, and 72 hours
after that in order to determine the serum and intravesical fluid concentration of the agents.

In aminoglycoside group such as kanamycin, DKB and gentamicin, the serum concentration
showed a relatively high level even at 72 hours following the gradual decline. 'The intravesical fluid
concentration showed the peak level at 48 hours and the almost same level with the serum at 72 hours.

In rifampicin and nalidixic acid, the serum concentration decreased in the course of time. Anti-
bacterial activity was proved in the 72 hours serum in rifampicin and 48 hours serum in nalidixic
acid. Intravesical fluid also showed small activities.

In aminobenzyl-penicillin, sulbenicillin and cefamezin, tiny activity was proved in the serum
and intravesical fluid. Aminobenzyl-penicillin or sulbenicillin disappeared from the serum and
cefamezin from the intravesical fluid in the early period of the experiment.

In vitro stability of aminobenzyl-penicillin, cefamezin, kanamycin and oleandomycin in the
intravesical fluid was examined. In aminobenzyl-penicillin and cefamezin, contaminated bacteria
achieving growth during the experiment might have enhanced the inactivation.

The activity was not affected by the change of pH.
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REBBYMEORBEICHER 3N TO 3 HEANE. — &
CEE PSR- BL DHEESh, RIEL L bR
PEABlZT AR EE LTV 5. THREBIYEDR
BE, HEANR S b RBRLUODELN, TOULT
RcEEE st I hciiERlick Y cabh s,

Uh Lizhsh, HEFTEERUE TR EED 120 FRES
EEEDOAD HATINT, BV Z 0 28R (eft
behind) IN 5 EH5Hh 5. FREMELBMNT L ERS
CEVBLBEDLNELENDHSE. DL 5 KRE»S
WS iz BEBE T, RIS B oMU AR, §
7z b voiding defense mechanism pigebi T, &
RURFLP, —HEBRdIEn &2h, L3
pyocystis LIz AL EMIHAH. DL 57 defunctio-
nalized bladder OEZUTHS 2 FP7 T 121X IBBICH
BEAORBREIEHBONE 5 b, BETIE, &
HHNCHS SN HERIVEE, BtgE2ERLT,
BEREEANBIT LT 2300 E 50, 3 UBITUT
LB ETHIE, EOMOBBBELTUTL200ELR
HTH%. FIoCOMER, ATBIEEZZT O
LRI UIRZIRORBBICH 5 B R2EE OB
HoTIARALTD 3.

BHE, TS ORRNEEORIGCES D 2135
HINT, v b OWE 2% U CHEEBERZ2/ERL,
CONBENIEFMICHE INTHEADBBIT 2L T
L BDEPEWME Lz, ZOBRBICONTHRET 5.

£ B o #H
A-1. EBEY

& 350 g gt Wistar Rififk 5 v M % ERAL
iz
A-T. {ERER

PIEANE, 2¥0s0REMHLI.

Kanamycin sulfate (KM: J3{fi 700 mcg/mg, BH/A
B

3%, 4-dideoxykanamycin B sulfate (DKB: 73{f 700
meg/mg, BRGEERN )

Gentamicin sulfate (GM: J){f 616 mcg/mg, HZ
L=y v IR

Aminobenzylpenicillin-Na (ABPC: J3if 915mcg/mg,
DI )

Sulfobenzylpenicillin-Na (SBPC: Jj{f 871 mcg/
mg, REERTEEASH)

Cefazolin-Na (CEZ: Jjfi 944.5 mceg/mg, BEIRIE
e S ey an)

Cephalothin-Na (CET: j3{fi 930 mcg/mg 53
B D)

Oleandomycin phosphate (OLM: J74fi 830mcg/mg,
(=) A e 7 S A W)

Rifampicin (RFP: Jjif 1,000 mcg/mg, 8K
M)

Nalidixic acid (NA: Jiff 1,000 mcg/mg, £H—5l
)

A-TI. REEMSKCHEH

FIRRIBRE BIFE D 7o U o ME Bl X U8
H, D¥DEBYTH 5.

KM, DKB, GM, ABPC, SBPC, CET, CEZ o
Hizeici, Bacillus subtilis ATCC 6633 B & L
THW, BTz, >X¥OHERD L ORER L.

FYRF by S5g Arsr 3g Y BRI PY Y
A 10g, TR () 10g, FEzk 1,000 ml, pH 7.2

RFP 0B ERIFEITIE, Bacillus subtilis ATCC 6633
PREEEL, WEEREH G pH 7.0) 2R
7.

NA QRERE I, BRI £ cofi NIJH, JG-2
% #EA L, Miller-Hinton Rh (321 pH 6.0) %2/
Wiz

OLM o RERIEIIE, #MEH & U T Bacillus
subtilis ATCC 6633 %{#HABL, EHiI->X0 R0
L ORI

RS bg, B 3R 3g, A=tz 1l.5g, 7
N~k g, R CRIf) 15g, Z&Hk 1,000 ml, pH
7.8

£ B A &

B-1. AEBHERS v b CHITD AEAOBRERN
DEENBT
FRXDOEHTHENIZIC L {FBFEOEFRE - T,

FFOXWCHITERELS LT,

1. EBE T VDIER
VB S 212, AL OS5 T EEER

UbzmA, MExHEHT 5. BEOUM & & ik

BOEBA SRR TEL. DY¥BERRT

VT TR BB LDTIOL, MK ED TRRL,

HRTERICT 2. O & SBRTCRPEEL TV

EHLHUDT TR OEMPERL, REHHIVT

BHRAZERIZ LTEL. 23WT 1/4 gauge DFZ

TGS © EEERAZRL, 0.7ml OABNEE

KPEATS. #7L OEARORBHE 2B BN T

TIAZ 2% §0-5 CRKT 5. LD LA RRE
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T 5. U EOBFETRELE DBt izt
MARD L E NS HEFORE R EEBL DS »-
1z.

2. ExOHSE

KM, DKB, GM 3 0.1M v o BiEEw (pH. 78)

TR, KM, DKB % 40 mg/kg of body weight %

GM & 10 mg/kg of body weight % KEEFIRNICHE
Hut.

SBPC, ABPC, CEZ, CET, OLM 1 0.15M vy >
meEER (pH 7.0) THEfE L, 40 mg/kg of body weight
P AEHARCERE L.

RFP % 0.5 % carboxymethylcerlose-Na K&k ¢
ML 40 mg/kg of body weight LEENIC 5L
7z

NA AP atEAic IN-NaOH %A 788 T
wmL, 0.1 N-HCL T pH 7.8 138U 12D b ASEH
HWWiT 100mg/kg of body weight #5177,

3. ERIOEE

EAZRE UMBEHBEROT v b GEBED ©5
5, KM %58, DKB #5818 GM #5813

SPLZzd->T 1L L, ABPCHSR, SBPC #IGH,

CEZ # 58, CET #58, NA 58, RFP 5
Bl L of OLM £58330L% > T IEEL, &
BEBI 3B DY, HEARE 24, 48 BI T 728
g (ABPC #:58, SBPC #5558, OLM 58k
L8 NA S ERECIE 2 X OERD, 244 X OP48mERY
#) Wi B & BRI AETER AR (DUF DB
B BEELUI.. CORKBI O MF BB (2
V2 VR KK) % HEHICGER 38, FGEE
BqOZ v NP~ TCHRHB L.

MiEE=—7 v B FICBIE L, BBk 22
gauge DIESERPRIA UM, SHEL TR, BEER
I, BERCEE 2istk, UIMT U CEERERRSHL, &
AR THeME U 128 AHED R 25 L TR DK
Y, BB b B TNERBRE IR L T

4. HROAYENTEEEREONE

T 4 A TETE L2 -T2, 71 R RTEWE
WOEMT 1+ 2 7 A3 CRPEAHK KK, 8mm, thin) %
Fw 1z, Bacillus subtilis ATCC 6633 28ER & LT
BRUTZEETE, TR 1.0 x 108spores/ml %»
L5%wre 3 & 5 iHEHICRERE L, v v — v (F et
B 90 mmx 15 mm) jc 10ml §°>, E. coli NITH,
JC-2 2/ UTz85-&1Tid, 37°C T overnight culture
Ui/ 43 0% 059 icEEEL, v »—1ic 6
ml oL Tz,

EEHEARERD VERRICIZ, RFP 2 7z hOHEHRIT
X B-12 OFECIEREL, U BEBEE CHRERRL
TR U IBEER TSR 2 A7z, RFP O &1,
DEOxT % —VTHERL, Lk 0.15M 1V BB
WTHELI:.

BRI UCEIR L TR AR 1L, 3,000 [z, 10
SHEBOYEEL, 20 EBPREAEML 12,
FHRIDERELD> 6 BRE DEIE T TORRIE L AR D
EEINTI T -1z
B-T. BWREAKRICEIIIABREAREM

FEREFTNVTHIABHERT » P OIS X OB
WK CORMBRIOZ R 25 oo, 2
DEBRBLIz 1.

1. BRI DR

B-I I ORI b BB U EBEF VT » 5L
ZhoT1EHE L, 248HBICTT — 7 VEREY F I BERE
Wi % B-13 OFECHEL, 3,000 @, 105
BOITEEL, HEMAREEO LB S8 oW -T1
AD/NRBER UL, COBRMYET BI3DOHET
MR ZFR L, FHOBERANEROSHE LR L, &
E3OH - T 1ARO/NRBECMB 2RI

2. BAERIEAEROVER

SRERICHL L oHiERL:, KM, DKB, GM, CEZ,
CET, ABPC, SBPC, OLM T&h %. b ORGP
% 0.1M Y L EREER (pH 7.4) T L 100 meg/
ml 33X 8 50 meg/ml ISR 2 VERR LTz, < D 50meg/
ml OFAEFIER E B-111 OBEMHNBROEEY RS
Utz MFOHBECGIME 1.5 ml & 100 meg/ml 5K
0.5ml & ZEMLT, 2HEN 25 meg/ml IZHHEA
B BET 5 BEREAIRAK & i 25k U1z,

X 51z pH 5.0,6.0, 7.0, 8.0 35 1 ¢F 9.0 (D barbitrate
buffer i ABPC, CEZ, KM %3 X ¢ OLM % 25mcg/ml
CEET ABEREER LIz,

Y BRI, $TCHRIBEZZR DEEMNIC T -
1208, & 53T 50 meg/ml FiAH] Y o BE BEWIAR &
BEREP IR & OB BB AT % Milipore filter HA 045
THBWE LI BR2AB LI,

3. RBREATERORE

B-II 2 TR HigiFl % 25 meg/ml {TE8B5 A%
¥ % 37°C, [HIERC incubate L, 24, 48 5L °
TURRIBICBER X O pPH Z2AEL 2.

4. BEBIT pH OHE

BEOHREE B1 4 Wl~IcHBRT BTz,
pH OWER pH R CGREAMK.K) T

- 12,
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C-1. MEHIOEKEANDEENBIT

Table 1 T TORBEL2—FELUTERLUI.

i) KM

KM %2##51U780 24, 48, 2BH%OBE T,
KM 3B 72E 2T HEEL, 20 FhHk
B, 24850 T 904+ 13.5 pg/ml (n=>5), 48k G 57 &
95 ugjml (n=>5), 728ERYT 2846 pg/ml (n=3) TH
b, RELBERL WA —HENRBKRRICIEKM
OBTHH LN, 24EMHOFHEREIZ, 1648 pg/ml
(m=>5) T&h b, 48HRTHITIE 42.5420.5 pg/ml (n=>5)
LEBEZRL, T2EE#IE 20425 pg/ml (n=3)
Lig ol MBRE & BT % & 24HAEIRmED %

HE - FUERIENART - WERRT Y b

oK 1/6 T 248K,
I,

ii) DKB

DKB % KM & REREIT, 72850 % CIMERICES
L, ZOVHREEIZ241[ T 861£5.5#g/ml (n=3),
48RS T 5648 pg/ml (n=>3), T2REHT 24.545 pg/
mi(n=3) EEEE & HICEMPL TS, BERRER
AL BEDBALN, 20 FIgEEE24EE T 355
+15.5 pgfml (n=>5), 485 T 42.548 pg/ml (n=>5),
T2 C87.546 pgiml (n=3)C,ikh KM Lk
4005 EDS peak BRIz, M4EEEIRMEBEDZNLD
13 Ch otz Elz, BE24REBCET 5BERAE
Wb DKB B, MBREK ZW0NTE b
DO KM BE X h AR (p<0.01) &

T26E T, MBO 7

Table 1. Concentrations of various antimicrobial drugs in serum and in the
saline* 24, 48 and 72 hours after administration to anephric rats.
* 0.7 ml of normal saline which was instilled into the bladders of
anephric rats and recovered from them.
24-hr.~leve! 48-hr.-ievel 72-nr.-level
Serum The saline Serum The saline Serum The saline
{pg/mi) {ug/mt) {pg/mi)
901135 1618 57395 425$+205 2816 20£25
KM mean+SE. Yaz5)  (n=S)  (n=5)  (n=3) (n=3)  (n=3)
40mg/kg i.m. range 74~110 9~295 47~67 i15~62 245~35 18~225
’ 86455 3O5:I55 564£8 42548 24545 37546
DKB mean£SE; {q:=5) {n=5) {n=5) (n=5) {n=3) (n=3)
40mg/kg i.m. range 80~92 = 10~48 47~67 305~32 20~295 32~44
315435 15%7 195485 175475 15825 115+15
GM mean£SE. T1ai5)  (n=5)  (n=5)  {n=5) (n=3)  (n=3)
10mg/kg i.m. range 285~37 10~275  9~295 98~29 13~18  97~13
. 7+35 2%1.5
CEZ meantSE. (3P R o 0 ) 0
40mg/kg i.m. range 4i~I05 09~49
CET trace trace 0 0 0 0
40mg/kg i.m.
ABPC  reanssE woe 2295 0 0 0 0
40mg/kg i.m. range “09~21
SBPC mean+ S.E. - trace (ﬁfgl) 0 0 0 0
40mqg/kg i.m. range 1.4~33
OLM
0 0 0 0 0 o]
40mg/kg i.m.

P I7£35  55%35  45¢45  4%L5 2+2 0505
RF mean£SE.  (n=3] * (n=3) (n=3) (n=2) {n=2)
40mg/kg i.p.  range 132~205 - 26~96 12~94  2i~33 Q2~39  02~1I

2644 53 10+7 4135
NA meanxS.E. (-3) (n=3) (n=3)
100mg/kg i.m. range 22~30  21~76 46~18 ' 0~62
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i) GM

GM § KM, DKB & FRtC 72058 % BT % Fi
1542.5 pgjml & MBRK SEEICHE LTV 2.
31.543.5 pug/ml (n=>5) (2485[0) , 19.548.5 pugjml
(n=5) (481%f), 15-1-2.5 pegiml (n=3) (728
&, POEEREMEEICBLL TS, BRAE
OB T4 1547 pglml (n="5), 43k
B 17.57.5pg/ml (n=>5), 72R5MET, 115415
pgjml (n=3), = KM, DKB LFU { 48EficE
B pattern BRIz, MIBEEE O LK T2
REREEIZR 1/2 TH 378, 48, T2R R TIRIZIZmED
2R EVFLTL B, chiud KM, DKB 0F& L
BTHA.

iv) ABPC 35X ¥ SBPC

[EPITI324, 48RER) & & 1< ABPC 35 X O'SBPC O
AL, VRS 0.25 pg/ml DUR T HEREETH -
1. 2R bbb T, BETIRS A PEENER
~DBAED ST, 24T ABPC 28 154+
0.5 pg/ml (n=4), SBPC & Yt 2+1 pg/ml (n=3)
Tdhots. ABPC T2 X 5 Ic48miE T8 0.5¢g/ml 0
WMEBELFAEL T

v) CEZ X108 GET

CEZ o MiBEED 2485 [ i3 ¥ ¥ 743 pg/mi
(n=>5) ©, COHOEMNTEEEL 22415 #g/ml
(n=3) Th-7z. “BRFEEHIT § ¥ 1L lpg/ml (o=
3) o CEZ BE %R UICY, BHBERPREEH
ERAEU T TH -1, —F CET ufiEmicd B
BerS BRI Y ZOBEZ WD AL LR TEd-
1z.

vi) RFP

RYP M3 24850 C¢ 1713.5 pg/ml (n=3),
48F5ME T 4.544.5 pg/ml (n=3) LMWL, 72HHT
3 2x2pg/ml (n=2) P> LTWE. —HERR
B~ b BT RL, 24ETEY 5,543.5 ug/ml
(n=3), 48i5 Ty 44-1.5 #g/ml, (n=3), 72T
0.540.5 pg/ml (n=2) 2, M7 BT 5 LERT,
BEZEEE &L CHELUT. DL EBLTAS E
QAR AR BERE DR S FE DD H 293, 48, 12 1%
BT 2 DEIRIZEE LI

vii) NA

NA OuiE N B 245H T ¥ 2644 pg/ml (n
=3) %KL, 48EETIZ 1047 pg/ml (n=3) L
DUtz FRBERHBEA~OBIT R LI, Z208B
BEidbie vk, 248 T3t 543 pg/ml (n=3),
42055 Tk 443.5 #g/ml (n=3) TH o1z

viii) OLM

WEHI4 kB2, mE»S OLM i3
mH ISV, EBEENERRANOBIT L A b
-7z,

C-1I. BRARERTICHITIRBREAREY
1. {0 & OO FEREN IR A s T A BB RIOERE
DOEE

BRUTEHEOHREROBRE % 100 & U THREHE
BT ABEZZOESFETRUL.

i) KM, DKB #5178 GM

KM (Fig. 1), DKB (Fig. 2) #.X 5 GM (Fig. 3)
%, BRAEBEE T, 4Bz nhsh 83.0%,
83.89%, 81.9% ¢, 48EEEICIE 98.79%, 97.5%,
100950, 72Tz 97.59% 101.39%, 98.79% D=
HEE LT BERERCSNT § 2hFhs
BRI 85.1%, 91.1%, 85.49% o, 48RERI%ITIY
97.595, 108.0%, 97.5% @, 7261z 95.9%,
106.6%, 104.6% D25 L Tz,

i) ABPG 35k ¢F SBPC

ABPC (Fig. 4) 35X SBPC (Fig. 5) idiliiEric
POT2MBEHICIENFN 65.8%, 74.4%, 481
i 73.49, 71.195, TR it 64.59%, 73.4%
DIEM 2R LTz, —FBENEPRE R T3 248918 1
ABPC 35X ¢f SBPC iz Nzl 42.6%, 38.3%M5E
PERR LoD & TA8Es L 7208 1134 L IE I3 R
E2RoY g WAG ISR fol

ii) CEZ 3k CET

CEZ (Fig. 6) k¥ CET (Fig. 7) i

&—8 Serum
o—o0 The saline, ot 37°C

“%a

50

] 24 48 72
hrs

Fig. 1. In vitro stability of KM.
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&—® Serum
00 The saline, ot 37°C

100

50

0

0 24 48 2
hrs

Fig.2. In vitro stability of DKB.

&—@ Serum
o—0 The saline, at 37°C

%

50

o] 24 48 72
hrs

Fig. 3. In vitro stebility of GM.

W24 EICIZ Z R E N 89.3%, 94.7%, 48k
it 69.5%, 67.3%, T2051K4#%12i% 65.2%, 46.8% &
HHEERO 2 0 iiEE 2 B U T, UL, BB
TR2MRERICI T TIREEZE S HEELTO 5.

iv) OLM

OLM (Fig. 8) i3, I»h0OHiaEH], &< ABPC,
SBPG, CEZ Bk oF CET ki3 wucimiBEL b & Bt
REBRR T VZEOEM 2R LI, L U248 E%

&8 Serum
O—0 The saline, at 37°C

%
100

50

[¢] 24 48 72
hrs

Fig. 4. In vitro stability of ABPC.

*—e Serum
0=—0 The saline, at 37°C

%

100

50

0 24 48 72
hrs

Fig. 5. In vitre stability of SBPC.

ikzhEh 89.2%, 108.8%, 485fitkicit 64.7%,
72.59, T2WERAH%ITIE 57.8%, 67.69 & 7 DEMIIE
gL,

UL, HEARIORBRENZEEZME LIS T,
B-lactam EI%»% 3 % ABPC, SBPC,CEZ, CET (Dpt
PP AR COTEEOZF R H L0z,

2. HEEEBOEMARKA KT 5 KM, ABPC,
CEZ 35J0F OLM OiEHOLE)



L EHBERT - R R v b 813

—® Serum
0—0 The saline,at 37°C
o,
100

50

o

24 48 72
hrs

Fig. 6. In vitro stability of CEZ.

e—& Serum .
O~—0 The saline, at 37°C
%
100

50

0 24 48 72
hrs

Fig. 7. In vitro stability of CET.

50 meg/ml HAEHR U > ERIEEIK & BEEAER & 0F
BIBE¥ % Millipore filter HA 045 CTABEE L2
R TOTAERI OB DL 2R

24, 48 B L FT2EsR D ABPG OFFHIEZNZ N
HEDOEHD 59.8%, 28.3%, 31.4% Th iz (Fig.
9). CEZ 0 Zzhix, ZhZh 86.3%, 77.9%, 59.3
%TH-1z (Fig. 10). KM pzhid, zhzh 94.1
%, 97.19, 93.1%Cdh -1z (Fig. 11). OLM ozh

—e Serum
0—o0 The saline, ot 37°C

%%
100

50

0] 24 a8 72
hrs

Tig. 8. In vitro stability of OLM.

The filtered saline, at 37°C

100, q
‘\
‘\
\
.
Ay
A}
L)
‘\
\
A
A
A
A
A
y
\
‘\
SO \\
‘\
\
A}
\
‘\
\\ O
N
0]
0 24 48 72
hrs

Fig. 9. In vitro stability of ABPC.

&, zhazh 92.29%, 72.0%, 62.7% Td -1z (Fig.
12).

Db, BEBENIEIGCIST 5 ABPC, CEZ DiEM®D
WRIE, TEY, HEREL ICHBIC X A REEALTRE T
B rifgm s, B pH OB lick 5 Right
{LOTFTREME A ZERUTERP B LV, UTOREE
B/

3. IMiFR X FHHPEE RO pH ozl
Fig. 13 0 X 5T, %y 7.2 252 ED pH g,
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24,48 B L OF 2B I 2hEN 7.8, 7.8 BLUT
74 Thotz. Ef 74 Th - BHRBED pH I,
24,48 BLET2 B EBICIEZENFN 70,72 L
72 kg1,
4. pH ®» KM, ABPC, CEZ 33k ¢ OLM O
FEHIC RT3 DN T

FROBERRER R TD ABPC, SBPC /g & DERE
D7D, BERNEBED pH Ok 5 HED
WEIRLADTRNC &%, FRMINICEEBET A
»ic, & pH i1ckir % barbitrate buffer FHTO

The fittered saline, at 37°C

100, o,
o
.
)
50
0
0 24 a8 72,

Fig. 10. In vitro stability of CEZ.

The filtered saline, at 37°C

100, o..
- ieeOm
o =
50
0
0 24 a8 72
hrs

Fig. 11. In vitro stability of KM.

KM, ABPC, CEZ ¥k OLM QifpEto i
2SI

ZFOREE, Fig. 14 (KM), Fig. 15 (ABPC), Fig.
16 (CEZ) #5X F Fig. 17 (OLM) 1TR$ T L Tdh
5. KM 3t pH 5.0~pH 9.0 OEE CT25E 8T
b, ZOHEEREZ—-EL QB OLM 2, D p
HomEN©T, HEEEO @219, cDBE
idpH 6.0, pH 5.0 OB c# <, pH 5.0 T1372
R #ICIX 37.3 DWW % S12LUTW5. ABPC 5
JO'CEZ 3 ¢ pH OHFAP THEBEOWIE # &
12H3, OLM &tz 7 vk U A CORE»®R <,

The filtered saline, at 37°C

100 O,
\‘Q\
\“
o -

\*o
50
6]

o} 24 48 72

hrs

Fig. 12. In vitro stability of OLM.

pH
8.0
7.0
o :Serum
A : The saline
6.0
0 24 a8 72
hrs
Fig. 13. Changes of pH in wviiro.
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Barbitrate buffer, ot 37°C

o
125

100 /'/0\\
75

50

5.0 6.0 7.0 8.0 2.0 pH
Fig. 14. Effect of pH on activity of KM.
Barbitrate buffer, at 37°C

%o
125

75

50

50 60 7.0 8.0 90 oH

Fig. 15. Effect of pH on activity of ABPC.

&£ 21w ABPC wiZ, pH 9.0 [t T D728 % IC
i, YO 372%0EM LS Tnish - 1.
Z =

BEBED & DFRBYWE ORI T OREIR, B
{ H5A. toad bladder DEEEIZ, BRME LEZ
LEENITERL TN B T a0 b, K, EREORIY,
P OEHZAMECRA INTER?. BATEHE
BTN T B, BEMED 5 ORIUT DWW TR
WY B AVIHEERENS KHFEBED Sh, 2h
bREEDIRIERLHENSY 1, 2HEI LT
B, HEONREZS>TTWES, EEENLREEDS

Barbitrate buffer, ot 37°C

#1333 91460
ol = 2
125

100

75

50

3.0 60 7.0 8.0 90 pH

Fig. 16. Effect of pH on activity of CEZ.
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Fig. 17. Effect of pH on activity of OLM.
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