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Table 1. Characteristics of study cases

Case 1. Maternal age Gestation at delivery Route of delivery
(yrs) (wks)
1 30 39 C/S
2 32 39 VD
3 30 38 C/S
4 25 39 VD
5 31 42 C/S
6 30 42 VD
7 38 38 C/S
8 29 40 VD
9 25 40 VD .
10 36 39 C/S
11 25 34 C/s
12 28 33 C/s
13 25 41 C/s
14 26 38 C/S
15 28 37 VD*
16 24 35 C/S
17 24 35 C/S
18 25 26 VD
19 24 26 VD*
20 28 36 VD

C/S : cesarean section VD : vaginal delivery
* Transabdominal amniocentesis

S. aureus S. agalactiae E. coli
CFU/ml
108 108 1084
o—e Control
105 10° 10°4 o—a AF (heated)
1014 10 107 AF
102 1024 102
T T T T T T T T T
0 6 24 0 6 24 0 6 24 (No.2)
(h) (h) (h)
Fig. 1. Antibacterial activity of amniotic fluid (AF) against aerobic
bacteria
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Fig.2. Effect of cefuzonam (CZON) on viability

of Escherichia coli in amniotic fluid (AF)

E.coli =%t L 0.09~0.39 pg/ml 1z, S.agalactiae T
0.02~0.09 pg/ml iz, S. aureus T 0.09~0.78 pg/ml iZ
REH 2R LI

RUBEKDBEINEED MIC OEBTI, E. coli TR
dbITF, S. agalactiae T 2/20 (10%), S. aureus T
7/20 (35%) & 1BEDET b, MMIEFEKDE
T, E.coli = 2/20 (10%) ® 1%&D LR %ZRD
7oA, S. aureus, S.agalactiae TOEFITERD Hleh
~7 (Fig.4),

CFU/ml

10%+ o Control
| Control / . 4 MIC
o] ] / /

i A i MIC
o/ A/ I

10" /
o X
a 4 LMIC
WL = x 1MIC
T T T //%
4 8 12 24
CFU/ml o Control

108 /& %MIC
| AF (heated) / =" e

106 . c/

] p /
10% 4

/‘
102 g:g/

A J5MIC

&

Y x——x x 1MIC

T T P T ///Ll

CFU/ml 4 8 12 2
108 4 o Control

AF
* 15 MIC
1074 4 / 2 4 MIC
i . / 4 VMIC
104 . A/

1

B — 4,
==y . .imc
L
T T T v L
4 8 12 24
Time (h)
Fig. 3. Effect of cefuzonam (CZON) on viability
of Staphylococcus aureus in amniotic fluid
(AF)

(No.2)

4) Lyzoyme D%

CZON 43/ B 2 7K 12 lysozyme 6. 25~25. 50 pg/ml
BhnEED MIC OZEyxikst L7z (Fig.5), Lysozyme
6.25 pg/ml @D MIC OEBHTIL, S. aureus, S.
agalactiae \=#4 1 fl, 12.5 pg/ml ;B INKET S. aureus i
14, 25.50 pg/ml BINEFT S. aureus 122 ), E.coli
@ 114, S.agalactiae T 1 BITFED HIic,

LR K4 CZON %43 % lysozyme DBk 3 B
o T A TS bhich » 7o, Case No.20 TD
W hER (Fig.6) &b kL, RABFK B LD lyso-
zyme @ dose-response BYF[E & FLD D 75, FAFRFEK



1192 CHEMOTHERAPY SEPT. 1989
(%) S. agalactiac E. coli S, aureus CZON+ AF +Lysozyme
1004 ! H
1
! {
- MIC H !
80 ! 1
g 0.78+ ; W '
::; 60 0.39 E S.aureus:
:g ] (1) H
< 0.19- ! o) i
g 404 0.004 (1) i Y| IE.Icoli
—— CZON ! {
0.04+ Qo i
20 e----s CZON+AF I | (1) !
0.02+ v I S '
] ' 1 S. agalactize
—————— 0.01 : A i
0.010.020.040.090.190.390.78 MIC (ug/ml) : L !
Fig. 4. Susceptibility distribution of clinical isol- H i E
. . . I i
at? ode;rept};)cloccus agalactiae, Escherichia Lysozyme o 2s s *1{
coli and Staphylococcus aureus (ug/ml) . . . :
BB T OLEITD b ) s
e ° Fig. 5. Enhancement of the antibacterial property

III. # =

FROEFRA TR, FEOTFKMEHE -
KB ITH T 5 1R A O FK DO REERY & 1o RE A
BAnbBRFEIhTE&, LML, ThboHEYHITT
D&, MEBCTI Y ZTORBENRRLVFE—Shic RN
BoRTwiev ZOFRE LTI, NEFEKIITIRRE
e X v EYMERBRD E LRV RS S, BK
HWEREFIRED 5xERB LT hlicbit,

FRREEROHECH - T, BHE - EE - ¥UE
BEfE7e &0 X B 8% WBHRET s hudie bio vy,

RO FERFONEYE OHELRE
IhT&ELD, FEERAVMERRECERET HEND
%o SCHLIEVERT & (1974)2 (%, #E4R 20 B0 KA
KR LITEER 2RIV, 1ER 36~40 Bic
PFTERT 22 & %58D T\ B, ¥ 7o THADEPALL
5 (1978)% ¥, E.coli, Bacteroides fragilis, Petostre-
ptococcus, Fusobacterium lentum O 4 EHEDOKRST T,
IR X 5 2213308 % 4%, 1EJR KA TLX SCHIEVERT

0.01 0.02 0.04 0.09
T T T T

of amniotic fluid by addition of lysozyme

LA LEFEOEAERD, HELIERARCI )R-
TR LT ENREIIR TR,

FIORPFOFEK L TEFRBEET 5 Ritciz, S
agalactiae ~DHHEHIERSL, 37°C LEo¥ko E
coli Xt HBBEAERNREY SR T Wb, BEY
CEKRDHEFADET LREXBER O BE S LVE
P+ PROM } 0RSEMEERRMETH S, B
Nazir & (1988)% Hifhdd TEKDHEER L RENH
BRIZOWTKRE L, BEBETOFEKY, E. coli, B.fre-
gilis TRHTHHEFRATET LTWA T L BELL
ZOETH, BRECERLONERLOMITETHS
2, BROCIELDTEETH S,

S TFEKROTEIEA O EBAIRIE ROV TERLT
2% &, IHRERAOFERLIEEBICN LAEERYE
TEHRIELD TS, FTREAIER X b RSN
R X250 BIEANEATS D, ITRECEGEYD

MIC (zg/ml)

CZON [
+AF

T

6.25ug/ml

+Lysozyme { 12.5 ug/ml
25.5ug/ml

S. aureus

o—eAF
o----o AF (heated)

Case No.20

Fig. 6.

Enhancement of the antibacterial property of amniotic

fluid by addition of lysozyme



VOL. 37 NO. 9

EKOYEEM L cefuzonam, lysozyme DEE 1193

BHBHISE, EHEAIERL, 6~32h%9 IZRp LN,
BECXHERZR LT %,

LSEOFENP DR B &, FROFEIEMIL E. coli,
S. agalactiae, S.aureus O 3RS L 2/20 (10%) ©
ZLhEBLRT, TKED (1985)% o S. aureus 9/10
(90%), E.coli 9/11 (82%), S.agalactiae 0/8 (0%)
OREE X HE LTV Do ERFRFTD B O HIE
fhige & T HAWEO FESRO RETE, ED
(1987)7 D45 T ceftriaxone (CTRX) s XV'7 ¢ / K
gk (AMK) 2¥KPTHENYERTS - Lk Hik
LT\B, = DEEE LT S aureus, E.coli THRFL
B, SEORE T, CZON L OB HfERORE
<13, E.coli TRDLNT, S.aureus TIIBYLEF
KT ARER, RQEFEKT SEERID HEIFAY i
B, PIEH ORI LT »To T 24 B
#o CZON 1/2 MIC {#ix, ¥KEME LR B[R
LEHBERZE LTV %0

Lysozyme OEZBI L Ti%, KRAEFEK+CZON K
D MIC OEBEVEFNCRD I, BULEFKAN
DB TIIAED bt otc, KRBYDOBMTS S.
aureus, E.coli w33 % lysozyme DFZENIFRD T /g
o

Pk, SEOH LR TEKERD IEECHTS
HEERIL, 10% X Lr@Bdbh3, CZON Lo
BHERS LT lysozyme L ¥KE O HHFMAS E
coli, S.agalactiae TIIEL, S. aureus TRLRDHNI

PDRTH ot LichinaT, Thb IHEIHTHE
KOWEIERIE, RERHE IR TV SR HE LER
DO, EAHE,»SOFBILF LB IEVD
DT -T2

X 8

1) LARSEN B, SNYDER I S, GALASK R P : Bacteri-
al growth inhibition by amniotic fluid. Am.
J. Obstet. Gynecol. 119 : 492~495, 1974

2) SCHLIEVERT P, LARSEN B : Bacterial growth
inhibition by amniotic fluid : Am. J. Ohstet.
Gynecol.. 122 : 809~813, 1974

3) THADEPALLI H, BACH U T, DAVIDSON E C:
Antimiorobial effect of amniotic fluid.
Obstet. Gynecol. 52 :198~204, 1978

4) LARSEN B, DAvIs B:Enhancement of the
antibacterial property of amniotic fluid by
hyperthermia. Obstet Gynecol. 63 : 425~429,
1984

5) FHEH, HEHE BKEOTFERERREL
% 7k o Antibacterial effect ® ¥ 3, Jap. J.
Antibiotics, 38:69~73, 1985

6) ZKREAN : EKOHMEIEAL Lysozyme, HEL
2k, 37 :2369~2375, 1985

7) B OBER BXRE BEFBBE:FKEIAED
B, ERAR, 54:49~54, 1987

8) —EHFE, EBANE4L: MERKEL¥EK, ERH
$%, 54:59~64, 1987

9) NAazZIR M A, PANKUCH G A, BoTTI J J,
APPELBAUM P C: Antibacterial activity of
amniotic fluid in the early third trimester.
Am. J. Perinat. 4:59~62, 1987



1194 CHEMOTHERAPY SEPT. 1989

ANTIBACTERIAL ACTIVITY OF AMNIOTIC FLUID
AND ITS EFFECTS ON ANTIBACTERIAL ACTIVITY
OF CEFUZONAM AND LYSOZYME

Tersuro CumMura and Nosuyuk: MoRIsakI

Department of Obstetrics and Gynecology, School of Medicine, Yamagata University,
2-2-2 lidanishi, Yamagata 990-23, Japan

CHoicHiRo TAkAHASHI
Central Laboratory, Yamagata University Hospital

The antibacterial activity and/or synergistic effects of amniotic fluid alone, amniotic fluid+cefuzonam
(CZON) and amniotic fluid+CZON+lysozyme on clinical isolates of the following three organisms were
evaluated : Staphylococcus aureus, Escherichia coli and Streptococcus agalactiae. The amniotic fluid
was obtained from 20 pregnant women with no infection between weeks 26 and 42 of pregnancy.

1) Only 2 of the 20 amniotic fluid samples (10%) showed antibacterial activity against the three
organisms when used alone.

2) CZON and amniotic fluid showed no synergistic effect on E.coli, while bacteriostatic activity
was noted against S.aureus for 4 and 8 hours, respectively, when the drug was used in combination
with heat-treated and untreated amniotic fluid.

3) The MIC of CZON remained unchanged upon addition of untreated amniotic fluid with respect
to E.coli, while it decreased (by one dilution) with respect to S.agalactiae (2/20 samples or 10%) and
S.aureus (7/20 samples or 35%). The MIC of CZON increased (by one dilution) with respect to
E.coli upon addition of heat-treated amniotic fluid (2/20 samples or 10%).

4) The MIC decreased with respect to the three organisms in some amniotic samples when lysozyme
was added to mixtures of CZON and untreated amniotic fluid. However, lysozyme had no effect on
heat-treated amniotic fluid.



