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A Studies on Bacterial Flora of Japanese Famale Urethra

(Part 1)

Detective Experiments on Normal Bacterial Flora of Female Urethra
with Some Remarks on Competitive Actions among Bacterial Strains

Yuzi NISHIKAGE

From thz Dzpartment of Dermatology and Urology, School of Medicine, Keio University
(Director ¢ Prof. Dr. H. Tamura)
From thz Dzpartmsnt of Dermatology and Urology, The Nippon-Kokan Hospital

1) Aerobic cultivation of bacterial flora of normal 100 female urethra resulted in
the detection of 6 strains of gram positive coccus, 2 strains of gram positive rods, 2
strains of gram negative coccus and 2 strains of gram negative rod. It was also de-
monstrated that almost similar tendencies were found between bacterial flora in vaginal
orifice and that in external urethral orifice in respects to the bacterial species as well
as the detective rates. These evidences clearly indicate that the flora of external urethral
orifice is affected by invasion of secreted fluid of vagina.

2) Gram positive cocci and rods were detected and isolated in a high rate from ex-
ternal urethral orifice of3normal female subjects ; 68 % of the isolated organisms are
Staphylococcis all of which are classified as Staphylococcus epidermidis according to the
Bergey's classification.

3) According to the method of swab isolation from an appointed part on female
urethra as mentioned in the previous report I in a series of the studies, aerobic and
anerobic cultivation were made with bacteria of 180 normal female urethra. The results
indicated that, in 167 out of the 180 subjects. no organism was detected from an internal
part of 2.0-3.0cm in the distance from the external urethral orifice.

4) Regarding 100 subjects suffered from urethritis and cystitis, cultivation was made
-with bacteria of the vaginal orifice and the external urethral orifice. The results demons-
-trated that, as in the normal subjects, similar tendencies were found between the bacterial
flora of the vaginal orifice and that of the external urethral orifice in respects to the

bacterial species as well as the detective rates. It was also demonstrated that gram po-
sitive cocci and rods were detected in 18-64 % of all the patients, but the flora count of
the gram positive cocci and rods on the pure culture medium was always in low unlikely
from the case of normal subjects. On the contrary, it was demonstrated that the detec-

‘tive rate of gram negative cocci and rods was as high as 2 fold in the patients as co-
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mpared with the ~ormal subjects, and that the colonies count on the respective plate
medium was found to be higher in gram negative cocci and rods as compared with gram
positive cocei and rods.

5) Apart from the evidences in normal subjects, urethral bacteria was detected from
an internal part of 2.0-3.0cm in the distance from the external urethral orifice in 62-84%
of the patients with urethritis and acute cystitis. According to the bacterial species,
Stapylococci were detected in a high rate of the patients as in normal subjects, but the
detective rate of gram negative cocci was as high as 3-5 fold in a part of 1.0cm from
the distance from the external urethral orifice of the patients as compared with in the
similar part of normal subjects. Gram negative rods in urethra were detected in none
of the normal subjects, whereas the bacteria were detected in as high as 14-32% of the
patients with urethritis and cystitis.

6) Among the urethral flora, Staphylococcus epidermidis was detected in a great
number of the subjects, experimented. Being based on this evidence, investigation were
made to determine the inhibiting actions of this microorganism towards the other bacteria.
The filter disc method was used in these experiments with the filtrate derived from the
cultivation of this species. In a series of the investigations, the following preparatory
attempts’were also undertaken satisfactorily with some remarks
(1) Influence of culture mediums upon the inhibiting actions ; (2) Relationship between
the bacterial count in the culture filtrate and the stage of the inhibition zone formation ;
(3) Influences of bacterial count of the experimented bacteria upon the inhibiting actions
of the sald bacteria ; and so on.

7) The said culture filtrate showed to exert growth inhibiting actions against B. sub-
tilis and streptococcus faecalis significantly, but not against E. coli, Aerobacter aerogenes,
Pseudomonas aerogenosa, etc. It was also demonstrated that culture filtrates of M. can-
didus and M. varians exert growth inhibiting actions against B. subtilis, respectively.

8) It may be suggested that there is a growth inhibiting substance in a culture
filtrate of Staphylococcus epidermidis. Some observations were made to determine the
properties of this substance, including the changes of pH of the filtrate, the duration of
inhibition zone formation and resistance in heat. From the results obtained, it is pr-
obably possible that the said substance is not so stable undsr the conditions experimented.
From the results of all the experiments and investigations, it may be deducted that forma-
tion and maintenance of a certain bacterial flora play important roles in respects to the

incidences of urethritis and cystitis in female human subjects.
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(1) 77 ~BHEH

(1) Staphylococcus

1) 7M4=v 2) FHEEW 3) ©¥SF 5 4) 6

%R 9.6 %BRIGHH 5) AR : yna—¥, 77
b=, Yy hr—H, 2=y, HF27 -,
wNb—H, TT4 /)~ ARV OEEEEY 0.5%
DE B.T.B. &3tic~7 rviKiczi. 6) Ml
B/EIL 7) 4 v F—AEE 8) MIBREEASIRE
Lic.

(2) Staphylococcus LA#fd Micrococcus
1) FREoFE D7) ¥TxfFVHis
2) Washed agar 1.5%

Ammonium phosphate 0.1%}

Glucose 1.0%j = DRI

Potasium chloride  0.02%

Magnesium sulfate 0.02%
Indicator & LT B.T.B. inx 725t o RE Kie
DERE 3) BHRERM 4) RESFHLFARDT L.
(3) Streptococcus
1) 1%7 FoEN14=2y 2) 1% 7 FyEENm
MFERESH 3) FAHEEH 4) 6.5 BREFHR Y pH
9.6 7 A =2 v 5) BIKHME : 60°C 304 6) HHEHIME
7) =AY —v RS OTRE L.
@ 77 -BHRE
1) 712y 2) 1%7 FoBEMMERE 5)
1y F—VEEE 6) AR 7) —IMOEKIC « AMF
BEMIEH A A L7, Corynebacterium & Bih s
HO1E 1), 2), 3), 4), RO FA4 B, {hof
i3 RS CHRED T, FRROKERA Y LE
ZIGL Tiieore.
(1) 77 &~ IEEREN
(1) 77 sBHERHE
1) MES1=2y 2) BofE: sra—¥, S7¢t
—¥, 4V HR—F, <L b~ 3) BOENERE
o TiRE L.
2) 77 ABEHRRE
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DEEORAORBESEL, 75 sBYERECHT
BAL REEhADIRT FYRETH D, KWTH
7 » B REROESFRERE, 77 ABERES
DIRTH 5. AREOEH H68% (68%) 688k, EBA
RIS 735 (73%) T3% T ABEL7cT ¥y BRET
~T Staphylococcus epidermidis ET3HDT
H5. XERFC77 -BERREL LT ARERT
D026 7 (26%6) 26 ¥k & FEA D¥RA B 3267 (32%)
328k, 58 HRE M L0t Z DT Micrococcus
candidus 20%, Micrococcus varians 16 5k TH
H, HORIAELER»DILDOTHD. 77 4
YRR, ARERLLTH (7%) THEHEEL,
4 ~C Escherichia coli ‘TH h, EEADTH»H1264]
(1298) 128 T%D 5% 8 #kA% Escherichia coli,
2 ¥kAs Aerobacter aerogenes {hd 2 #ki: Proteus
THote.
2) PREP 1.0cm DO#hrhH9661 (96%) &, 2
7 ABHEREE L AVRO 77 AEURE Y O L.
(%£3(1)) = o 96 ¢ Staphylococcus epider-
midis BT 23D 726 (728k) 72 %% 5%, [
BRI 777 o B ERES 34 5 (348F) 34 %L B1-
2 77 AEERE SR TH o, (F3(2)

#3IR
(1) E#TFRIE OO MR
AR O 5 B DEERE
& A ’ﬂﬁ{iﬁn‘ l.cm ‘ 1.5cm| 2.cm | 3.cm
pales 100 96 40 S 2
% 100 96 40 S 2

(@) EHLTFRED LO5HEE)
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Vi ) 34 8 0
lem ik
73 % 72 34 8
28 o | 10 | o | o
l.5CI’(‘le£C #
- % 40 10
vox. I 0 0 0
sem PIE
% 3
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3) R#EMA 1.5cm DOIPALTIX408] (40%) /7
A IEHEERISE Y FE88 L7z, Hl®  Staphylococcus
epidermidis 23261 (40%k) 40%ic, ZDHRFEBC S
7 » BB RE0H (10%K) 10%iI /78t LB DA T,
77 sEEREEI2GEETH L. ZOMND
DEDEEE FOEERIT, REA 1.0cm OO
LDERRY, DT Fi5 ~10ETH 1.

4) REH 2.0cm O WL 2H5H (58) 5%,
FREA 3.0cm DIRrmnb 2 (28) 2%k, /7
AR OZ S M L. BILMEHALA B 7 57 #k%
SBELIH, o5kt Staphylococcus epide-
rmidis T, fid 2 #kix Micrococcus candidus T
ot TORR, FOEFM EOERKL, 1~2
fEC@ ¥ fohsoie.

5) R¥EA 2.0cm. 3.0cm DOERET BRI LIH
BB ORISR OLE, Bitsoflicouw i
o DRI MB PRI OZ A EEL, BEAE
7 vy — 5 —hic ARERg, ERRHEAL T
D 37°C MORERhT, 24, 48RERIEB L. 08
BT, 806U 6 61 (8 k) /MELicas, —FiREH
LOEERL L~ 28T, TRCS T ABURETH
“Ofs. ZOEMEL Staphylococcus epidermidis 6
#k, Streptococcus 2¥TH 5.

ZETHRIEERN 2.0cm, 3.0cm DHALIIIFRES
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i, BRGIONRERE L OAMI Wt 7 5 Ak
PEERRE336%, JBA DB BIX32%C, MBI
BROADEFNIZHLTE L BRTH Ok, 7741
YAREE, REXRTBHRGDIFER L HER
LN32%, 6% EEZ R, BEA FIRA HITIRIc30%
BEbaiEEhi-.

3) T FYREDSND 7T A BEBRE & LT Stre-
ptococcus MUVTERES:Z, [RELHI LB AFORE
A BEBH b« MFIFIC i S o\ HEREL, B
BESBID AR E M ES & BEA FIR 5 & JREAB i L
T 2~ 3EDREBNED SN,

4) RERFEHLAO SRED R BARE 75
TEEE NI 7 VBRI, $ T Staphylococcus
epidermidis B354 DTHof. Staphylococ-
cus aureus {¥, 1FbHEEI N np0ic. BHRER
BEE S LT AT LBk 7 5 ABERET
H5.

5) IRERBICHT % RESBIRID 8B
1%, JREW 1.0cm DIBATA 5 100%, 2.0cm DEBAL
70580 %, 3.0cm DA 76 % ITHERFER L
fo. (35) XEEBMABADOREAN 1.0cm DAL

H5%
(IR 4 B OSBBILSE B D BRI 0 5 O 3 ZE AR
| iRt 2 o g
BEGIE iﬁﬁiﬁm‘ lcm [ 2cm ‘ 3cm
B 50 i 40
Ras | 50 ﬁ’“ﬁ] ]
% 100 [
jatay 30 38 + 31
Wb | som PIE 1
% 100 100 76 ‘ 62

B 5 100%, 2.0cm DIERHIH D 76%, 3.0cm DEL
M 2% IR & A LT,

6) RERFIRCEMEBEY LA RENFEDORL
BB OWTLES, TIRTHTHS. 20
AEEEE EOEFEBUL, —PHUSH B R ER 2.0cm
DIBETTIE, FI50~80fHT, REA 2.0cm, 3.0cm D
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20%| 24%.  30% ~ 30%
A sem 126 3 1561 1065}
24% 30%|  20%

AT LB TH ok, REAILLLMEIhE
BORMAN 7 7 ABURET, £OS5HTHLT P
kB & LT Staphylococcus epidermidis IZ/B 7%

HONREOT, FREN 2.0em LLEIC 75 A BHER
REI R SNIEESIE, FEIRIMHRED L bl X
I, X7 ABHRBECOWTLRAETHS.

7) SEEREERKTE, BbIIRERLEC TSR
EREST L. Blb AR s O REMIEEL,
SEPRE FGE K IR TR ERD b irdsofens, 12
2R FREN 1.5~3.0cm OFHAICREREOTM, B
[E2e0, MrxHmLEr ok, HFHEEOERL
TEBICERTH O, REXKFD > H 8HALXKRE,
FEORERENED N, TOBEITTTRE
PJ 1.5~3.0cm DRI A HHIE L 28 L7c.

8) MDEHEERTHRIC, AUBMRBEOREEY
fT7c\ Staphylococcus aureus 1%k, Escherichia
coli BT 54 Dskka B LS.

ue #

EHEZTFREDT FyHRERBRIL, ARBEARHR
68%, [EADMHMTII%TRENA DR g. [RERF

BEE— AL TREMEROHE (5 1HD

CRTE, AREOEEADROY FyRERHE
i, Bx60%TH%5.

B BHL SIS RE R bORERIL, EH
Bt LC20% HERTCH 5. BIRERIE 56
DR D FOEERIT, —FHESH EP 20~
ETEFEFLE L TPETH S, EHEREL, EF
BOBA B A HI6%DHEE T B0, JRERE
DEge Bl 1 6 ~7 %C Bot Do, IERE
i1, BERCAHI0 SRS R Ds H26%, BA DR H16
%, IEEFICE LT 2B LoREERLE.
5 AR IEE ORI, EREFONRECENLD
1116%TH HDIC, FRERFITIR26%, BEHLRFITIL
36% TENCEELT T, BAREL DIXERHFAL
28%, [REsEIn28%, REBEAPIB2%T, R DERN
oy, R 77 ABHEEE, EEFONREDRLD
7 %, FRERMBEMREITIIEREN32%, 26%, IEF
FOBEA ORI T12%, REXRBHRAFITCEER
Fh36%, 329%7T, ~SRBEEFICELTHIED
BliE A Lic. BEBte50 534t 0 BB REE R X
>, %3 Escherichia coli M5BT, %
MO RE OIS REA B IRA Dt S 7o DIREHELL
TTcHs.

LA RIEE B & RB 4R A B D S FRaE D IR S EA R
R bOSESEEREYHE T2 L, 7 FURER,
B BR S D Sl E D EHK L IcREL
WY LTw5B. L LBHARI T, Koo Bk
B L REOZEWHm Bohi. RIIEEH 100
151 & R e Bt 4 91 D £ 50l BEN » T JRE PR D
SR EBRET A, EHEACRTEARER
hs B 100%, JREPA 1.5cm DAL CTlilEiic iy
L, REPM 1.0cm O OBBED FEHUTERL
7o, FLUTHREA 2.0cm, 3.0cm DELLTIXFERA E
EERRBTHD. RDCRERBROBEIRFATIE, K
HEPY 1.0cm DEAIAS 3.0cm DI & T BRI
HEhtile, REEHD RERN 1l.5cm ¥ TOH
i, IREEBOEMHEFIDOREA 3.0cm DL D
MEEINID DI, 7 Vo RENRSH A HD T
77 ABMEREL, EWGL DR Shigpolohs
RELBWLHRFITIL 30.%, (77 2BUHERED RBER
1.0cm OEFRfrs b, EFEHD 3 ~5ELHEEI .
SEEREBERCRESELNT LT, SR 513805 &
PRAELKMB 42 B, FREP 1.5cm~3.0cm DI
TROFEM & AR TH 523505 biie.

Ll EDn< EHS) & FRE 4B 200 Cid SRaE M B
RIS TD BRI,
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I *>FREVRFEARE%RORRER
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BEOMELS—BE T AT 58, SEER
HEHTEEDOBRL D bR 2HIX, FAAoWl T
»%. MbEERTFREMEE LR L T\ 2 HEEH
ch, ZOBEIAEETSC LITAGRCEL . &
OAEBHOFIIUIEEDORRRIL, ik LER
B R EAE BT SEELMET, ThiB%
TBZEC IO TRBERDREFREHEY, BHT5—
B 0T EL . &KL, EFRRENE
BOBFCHT, B D Staphylococcus epide-
rmidis RHELEB, ZOEWFOERELT
BRO FREY Ophic, £ TEIRAE LI Stap-
hylococcus epidermidis DEBHIFW % FH LT,
Fi MR X ) 2 DORBEHEIEEREZHREL, Bt
OFROMURICOWT2 3 DERERLI:.

1 ERbE

(1) {EFaESH

i) ET¥#sth : Heaert infusion agar (FP)

BESORIR108 RUM40 8 Bk~ 11 DIEBIKITYERE
BisHy F, I50EERBELCHELL. BERhy
BRLT, PREEE UCTEALC. RE AR
KIGUT, 3 ~15%DEBI{E % i o b D&M
Liz. pH 7.2

11) WtkEsit Bl 4 = v (ORI

BSOWMKRI0e R 11 OFRFRCEBRL, FIEOAE
BHiE, 158y FIsHBERBE L. pH 7.2

(2) & FAEH:OIFRIER

%1 4 BEL B7- Staphylococcus epidermidis
(LLF Stph. epidermidis). Micrococcus candidus
(LAF M. candidus). Micrococcus varians (LA
T M. varians). D& 1 ¥k &k« BikiZhc 1 ~3080
B, 37°C mPpsshorEf Lic. ZOEHKY Seitz.
EK. FES#y A C(E#BEEOFRLFER L.

2 ERHE

FIRCHR U AHRE 4 1~10mg & TR
L7 I%Heart infusion agar (HE@E) & BHRL
T B RTEE S+ — VIR & L 49%Heart
infusion agar (EHEE) « ¥ BEE L. (&
8) RWTHEHRZE dtmm XL Tmm PEEMRRFRKIC
ERFRZ2 e COBECB L 0%, BERTCL
DEMF &, 6°C GKES, 128MHE L ET,
37°C WINBPMICTE LT 24, 4SBFRISHE Lic. ®BH
P& AL U IEBOBER Y EEXRO L &
TS Lo TRIE L. B, #7 =2+

®eR
588 4 { Stophylococcus) R DA & MA-TRIR
Lz 2R B

VEEPE L +

37°C 1% Heart infusion agar
Seitz & & 4%Heart infusion agar

# R BEE 6C 12EM

b $1:3 %40 F 37°C

(560%)

BELI:I%ET i
F A 0.5mm FEOHBE% ML L% fEEERAL
fo.
3 EREHOWE
FERICH IO FBELR—FET TR~ B
I BEROYE O, LEROERABIHE>TT
i EER 2 Fr7c>7-. Fi3h L7 Staph. epidermidis ©
108k (REBHR) DERIFR 2 EEL L, #RE (Bl
E L TERERBHIERE, b 55 3hie Bacillus
subtilis, Streptococcus faecalis (LAF Str. fae-
calis) BKUHRHVHEE LT Str. faecalis D& 1 i
DT, FHIEBRUR DR &% FH/ MBI Lo THeds
BTh BRDERBFTe, TORBIC >V TR
BB,

(1) Btz X %8

i) BEROEI I I 3BLEBUROERTHS.
WE e ~ U (B 9em) T, 4%Heart infusion
agar % 7, 15, 20m! 500 L7 iz, B
1mg #*EWR L7 1%Heart infusion agar 4ml %
BEL7-. 4%Heart infusion agar %* 20ml =%
% &, PEIEEA 7, 156ml OOt L TFEE lmm
INELTeB.

ii) I%Heart infusion agar % 2,4, 7, 10ml &
LT, O BKRE lmg T 2mg FBERL,
4%Heaert infusion agar 15ml REBEEL. #
®RE 1mg, 4ml OBAIBEWH CER AR LB
R Lteat,  Bml B EDEAIESRE « Bich b
Y, TOEFTPE LA LELS LS.

iii) o pH : EMoOBE: HHhEEY —FiC L
<, EEEO pH 5, 6, 7, 8 OLDOEFRL, il
DFETHIEBBROAELKE IR, TOK
£, i pH X 3B R bniehol.

(2) BEHRWHOEE L TOMIERLBEM
$235F: 0 Staph. epidermidisDEEIL, 712+ 10
mliz2,5, 10mg %%, k437°C [Eoi2Ers 485l
HBI0E R L b DroWT, PREFR L.
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BRI & 0 BRI 48RRI AR D b D, FILBHE
oM R ok, 5 BEIEEL-L 00, FRIEER
OERLBECT, 7~9 AMHUED LD TIL, HIEER
DDy, ERABRCHA LOBEIEXL< .
RIEBREHOHER 10mg & Licb DLIREBA Smg
LTodD Ly, ¥E lmm KTHof.

3 HRExBC IR

vy = LI LALEMOR P —Eic LT (EEE
15ml, BEE 4ml). FEBEOHEE & 1, 2, 3, 5,
10mg & U7z, FRIEBRTERUL 3 RO bmg TR
TREAE L 7e h L # <, 10mg TIXED b ieho
7.

LA EOREY BE L &R, 5o SEBI 4%
Heart infusion agar 15ml, FEE % 1% Heart
infusion agar 4ml CTRRLAHEHRE 1mg 2ES
Lichoi, 5, 7, 9 DRSS LKRFRLEHM
LT TR Lo TROERE Tk, b
ik Ure e FRED BAEE L7 Staph. epidermidis
B0k D B REBET R >V TRICR TERRERCHT 2
FEEMEIEfF AL B,

WiRETE
1, Escherichia coli
2. Aerobacter aerogenes
3. Pseudomonas aeruginosa
4. Staphylococcus aureus
5. Staphylococcus aureus 209P (#k)
6. Streptococcus faecalis
7. Streptococcus faecalis
8. Bacillus subtilis
9. Gaffkya tetragena

10. Gram-positive Bacillen

4 R

Ei® 5mm KO Ymm OFEELFEHALC, HIER
DO X h el & AL Bk 50 CHEL
7=, HIbELMIET Smm OFKEA{ERL T 6mm
BEDHo, Tmm OFEDOEHE 8mm L EDFDL
L. e IFERE 5mm OF#&T 5.5~6mm,
7mm OFMKT 7.5~8mm DL DL Lfz. bmm D
FEREYEAL TRE2EEYR L2321, Tmm O
FETHERLE. UEOHERL L>TRIDMER

g/ 9 *
\\\ o BE OB % Staphylococcus Micrococcus Micrococcus
~ B .
T~ BT epidermidis candidus varians

- e
e PN

% B & FELME| ek REelE etk R
Escherichia coli — — — —_ — _
Aerobacter aerogenes - — — — — —
Pseudomonas aeruginosa — — — - — —
Staphylococcus aureus — 410 - — - —
Staphylococcus aureus 209P — —_ — — — —
Streptococcus faecalis +3s +1¢ - +1 - +1
Bacillus subtilis +as +2 +5 +2 +s —
Bacillus - +10 — 4+, _ +.
Gaffkya tetragena - +- — -+, _ +:

+ RIEBRERS D . BraisngewT

—HIEBRER L.
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@rvi8 bt ek Staph. epidermidis 50 ¥k
DEEBETWT, 8% OTF A B. subtilis &, X
38 DIFIEAS Str. faecalis 1Tt U CEAMIE{EH
25 b, —offic B. subtilis, Gaffkya tetragena
(LLF Gaf. tetragena XL T, &2 © FK
PRSERMIE % R L. 5T 50 #kHh 10 BROF A
Staphylococcus aureus (&, RI10RDFRA Str.
faecalis 1=, FZ Bacillus %L T 10 BkOIFHHS
#AaRERIEEA%RLA. UaL Escherichia
coli (BAF E. coli), Aerobacter aerogenes (LAF
Aer. aerogenes), Pseudomonas aeruginosa (EAF
Ps. aeruginosa), Staphylococcus aureus 209P &
HL TR E o SHIEEALZRD DI, M. can-
didus 108k, M. varians BEkDEEZRFHIL, =0
55& 5D G DA%, B. subtilis IKHL TDOLES
fHi-fE A% R L, Hfit Bacillus, Str. faecalis, Gaf.
tetragena 1 L CHEBFEL (£ 15, AT,
IfEA% R Lic. R B. Subtilis &% LT M. can-
didus 2#OFEKH, TE2BEIEEM 2RLC. B
LOERB S BRI KFICIL Weber 2~ H
HHIWEOFENEL b, T02 30K
WOREL .

5 EERFEBOREHEIEHE MR

B. subtilis, Str. faecalis LM ILfEHEZRL
- Staph. epidermidis 10 ¥kDEEEFHKIZDOVTLL
TEREfTILOMN.

i) FHED pH DOE{LIT>T

B Ui BRI R Licidds b OF A 5E
LT, 6°C SRENCER TS &, BfOREERE>
TZ® pH MFET5. FRIER 2 A H T pH7.2
CHIEBER A, 108 Bt pH 7.4 CRFRLIEBR
AR bhic. 200 DDk pH7.6~7.8 L7z
b, ZOFRTIEIEBER e, X250, 30AH
I 25k BRC pHB.0 Lich, ZOBEOFKD
AR A D bhles ol ($K10)

ii) M- BRI

e Lo RS S LR i, B> 7
F vEBEBLICLOL, RADEDLDD2H%ED,
—%it 6°C ABENIAN, Mo 37°C $iENE
FIC AN T B S ORI HE-D> THLIL BRTER D JiRs & 36
K, TOFHED pH # L BELL. £OHBETILS
774 vEB LI LDOHAROE BH UL LTEE
YR hio o CHIERER A ES bive, RILE
BRE R & fehy ol FRO pH ZWELE & ZAHH
PH7.6~8 THo7z. (&I

(RO
pH DZAL]

St917.2|7.2(74|74({7.6}78 (178
St1of72}172[74(76]76[78 8.
St17|72|72|74|767868[78 8
StK|72({74|76|78[78]78]8.

St 7.2 |7.2|74 (74|74 |76 |78

O
——

7.2 X

74 g::\x::e\a
NN

7% o &_
\a 140
78 S, = Ry
T
8 \ —— 3141
(pH) ° K

L n L s L —o5t
2 10 15 20 25 30
()
B11%
(RO L BIURUIR)
H fid
2’ 5‘10'15]20 30
< | @ + + |+ + =
R fEm e N
7 | © | 3C |+ |+ |+ |x|-]|-
4 -
v B +{+|F |+ +
& mORCE | ) ]
Bloe | 6 |+ |+|+1x|~-]|-

iii) it Eat:

FI—BikD SEM L7 FKD 8ce % 8 AD/NRER
B lec BAELT, FOHO1RKIMEEL, 4
Xiz4 1 AR5 40°C BHHIC105, 155, 205, 305>
AR, BOD3IKLA 1K 50°C DEFHIT10

#l2k

e 355 97 i
T Eg  40°C  |50°C|C
BHLLNH 10115120301 0]20]10
D) 51 9las|as(s. |8 |7s]7 |7 17

S110|8.5(8. |7.5(75[7 |7 |7 |7

suilase [7s]75[75[7 17 |7

o Stkle |8 [1s|7sl7 [ [7 |7
7 |7

B O A\<\ staofas[ss]s |8 [15[7 17 |7
it g a NG ( DAOBFB.LRAS )
iR XXA AN
a” \ _O\A\

x ,\\?__D 5340
4% *———o
i3 7 \ —0 Agtlz

e —]

/

— x =510
(mm} . s . s . .
B§ R 100 15 20 30| 100 20 | 10
a B 40°C 50°C 60°C
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2, 205H, X 60°C ORBPI 1 R EI05METT
B, (£12)

ZHEDPEIC O TIIE B OF &2 K<, 40°C
305 CILIRIE IR B b, 50°C 104, 204 L TF
60°C 105 Til ¥ ot DA A bhigh2rc.

L oseiue X b S IFRrh o EEILEM L, &
DEEHDHBEDEbLEZTI.

MErh oML St9 (St 9, Stz 9), St 10 (St
10, St; 10), St 17 (St; 17, St; 17), StK (St K,
St, K), St 40 (St 40, St; 40) D% 2 ¥kFEH3F—K
Baw L.

BIELGVCER

[ micES i £, LTREMEED
ERAIHEICE L RE SRR Hky BEL
T, FOSEEERREL i FE OB I
HHET L, FEEs EERoBEEROKFICL D
TIFRINRETHB LS R A B,

% & CEROBBECIED TIEEIITE IR
TERBERE RO RIE D IFE IR R A T o
7%, BROEEFHEL TWw 2 EAEWRE SR O
WE L OBEAERBL AT TR B R WDT,
A EA IS OMEOBRY bk, B
ABEEERCOW TR Ao, Dobderle-
in, Menge, Heurlin, Schréder®®® ZopHf
FHIL X O EKOBEBS B b vk, P T
PRI, JRUFEAT 305060 D RELR A IR B D,
HiRoEAN pH K &EEA I X oT &R
73, FEEERC I L CERMRIC IR &, MEAEEER
HIENRSWE LT 230 ERNEEERO
BRI WEREOF ErnER I, Mok
HRMENFEETH L TH2b0bH5. La
LB, KEF, B, XY &, BIkE
B LB ERE R R O REE AT 5.
AR, BEREDUO L o, HEMIC K
DOTHEx DRHFAE Y T530L L Tn5.
= DIENEE « OB D fEPO il 5 ER
FIPFRBO B EN R SN, HAERE L OB ERE
EOWTIEARBINTW S, BEFREOERA
oD rD m, %VC ViR NR 2 i;k%ﬁgzs) 46)63766) 80) R fﬁ“]ﬁO%PC
SHEI R T 5, EEIKERO®S . #57~20
%o, EBBERTDOLO1DERICIERIN
fo. AT G CUCIEIERR OIEA 2 B O K

1o>zs)ss)os>7s>ms[zygjlo%@ﬁlﬂggf;jZ,z;:, 4
0 I ATIREI A B 1B IERH I i Dt
IR LTV .

Seik, IE% b i REIEDE LB O SR
HOER L EA OE AL 7 ¥ U IEKE 2 ILIC60% B
B LB, AU RIERBEREH O £ kR
H R O HEEL, EEFIOSOICEL TIFEEI
Lieinote, BEEEKER, IEECOEA D
B16% I S X e As, RIERBEHEABIF 7%
CEMN I Slnotz, Ll 77 »EHERE
vk, BEBLREI oS RE OE L EA R DIER
FloK 2 EN LI h, CORe, Bk
D73 LB EREE O B1EHE Lk 00tk
Weavers® |z, FERREMEETOMERE LS 7
LENHEYERCBEEL, BETRETHS
LLTW3. RiT/ 7 »EtEARe R RE I
Felic C EEFO 20 BHIEME A
fo. GUEEREIEI b HWIREEL (S%0 E.
coli #4EEL 7223, SMREDHEL BAR #a
LOSHER L Z—F Uik, ok. IEEFICRT
BIEA OO 7 ¥ oske, HEEsRE, KB
HosRHBEr, EREREShcEAREEL
KEMRR DRV, DEEEERED D EEFIE
NI IR S e 2l o0 41 IRGE BER & A REED
R, SEFIECHE «RAEBEHBSEZDbhE
FOBRHBEFTL TR, BIBEMCHRE
Oy, ESWEDORELYZT T 281 b
5. Li USRI 2 %o Efhrc £8oRXR
BBERMHEIND LD EFEL TR, Bitc
Sihot, RENMER, EEFACRT 5K
EA lem OFA D 6% RB L 23, KE
A 1.5em OIFLL ¢t &Xic AL ¢ 1.0cm
DEBLOREEO LKL T E R LA, IREA
2.0cm, 3.0cm OIFHLH B, FIRNIETCH
LSRRI X o€ 18061 1361 (7%) ©
RH S e h, TOSEEE Lo EHEHKD 1~
2MEEZEDRCBE L. TORBELLOR
BAERERREcFHE Loskic & B7ER
ENpWERE, WE HRERW Enb Brh
i, FRIEM 2.0~3.0cm O EERETS
DLELD. &F, SOMTFEERCEHETS
FHETRECIBOK¥H5, REA 3.0cm O
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HAREERE T O LB TW 5. RER
Eeksicr, ERFIE £ RKEA 2.0cm,
3.0cm OEFHLA B 60~80 % OEERIC MIE % 5
7. *OBE: LT Staph. epidermidis
BT 200 KREI LD Tk, RiEHK
BEBERGICR S T L EMERIRE M FER S, 4
s s nEHRE oW mAEL ok, O A
i, BnCREA 1.5~3.0cm OFILIC KA
SERET, BETHZHNETME EFEARBDLL
.

LIE o { EHEH] & R IESBERE S o IR AR
BEcERATLOSR D bR, R LTRE
Bk o —RIERIRCEE cEEtEF L0
LEEINSD.

YREROD it — 5 D AH BT R R I VLIREE o Rl 3L
BERErEERESNEREALTHOL LTS,
WEZOHE, BREGEREEACEL Tt
i O e P 0 SEBREER TS 7O TR T i B A0 T
%. Tompson®?, [@IL™ &SEHRF O F 7 7
) —Bie X5 REEAS ER EbTnd
Lysozyme, w3 > # V) v 4, Inhibin & &
5HOTHRLE R OFEREFACL 260
ThHH LA LI, AFOVPRENE RIECH
WHEEME SFET S 50L LT 5, A
REST LA HE I O B RRR T o FEBUE & B
EAO—ME b b XEHRLTWD. MED
A 0 FBRABER & U TR
O BT AL O, HABLThb LT W
55, 7 Fwikiiceow Tt Frendenrein i<
EOTH® TR S, AP0 T R
A DERAMBVFEZXZBE O TWHEBRHEX
htws,

ML, B LT O RIE BB X o IR GE
M #% s 5 %% > Staph. epidermidis %%
HLioT, coERFBRICD W TR MR
I & B X4 % S PR & ERRET
L. BB IEW L IKiEs 558 L 4= Staph.
epidermidis 508k DEERIFH O, WRE 108k
4 5 B REIERA A%~ 7. Staph. epi-
dermidis 48tk D EEEIEHZ B. subtilis, Str.
faecalis w HEFMHL- A % 5 L =, I M.
candidus 10fkr 5#k, M. varians 8k 5
tos®iEk S B. subtilis X L CRE LI

ER R 5z, Staph. epidermidis o £
#kat Str. faecalis 5B £ HILfERAY =&,
FA—EETH L OHkict 2 TRED b LEE
Zbhs, L LTFREMmERED > B. sub-
tilis, Str. faecalis 2{E»ic 2 LS ICR
¥ fr o o9t Staph. epidermidis DOfE7#E
CroborBbhs., COEREEL ToO
Fk KX Staphylococcus O GHEY EL B &
LT, Webert® o0& £V 0EELHLD
D EBb5. R\ Staph. epidermidis ©
HERPHREOTRICH 5 BEFREILHE O MK 2 185
L. ZoREZRFRKE 6°C &iE, 37°C 1o
BRI AR TR CHERERELRET, X0
pH B3 7 A # VP T Wik, CTORE%
pH 7.2-7.4 ML T BRI B L /2 p
Die. XFHEEG T HILEHRR ik, HHo
pHAO™ Mg L v & hkFok. ElbBLE
DO HEh LR RP R ICHLIERZE O FERE R
e Bd0ik, pH o0& (bTiki, Hkoz
fbick 2b0LEZX 5% Bwv. XFEHP O
REMIEME OM#EER 50°C 105, 204,
60°C 105 CHRIEI N TH 5. DL EOER
R SEEPRP O ZFHIEME R EEED
LD EE . N T FUBEE v F
F B REPLIEER &R+ KBRS ERR P
RELIME L, BT EhboThs2L
WELT WD, 2H50ERZ, W —HoWE
CoWTfTha2ikebDTh 50, MEAEEHO
HEAEFRER O ERAMCRD bk, L
U o iE > Btk trddbh s b
DTl Whbahinng, —EOMEEO]
BRI EEAREYIETLDOTH D EEL
5., X ANEHE DT (b MEEC MBS « B [0
HEHEAC BRINSLO T nwe B3,
Young?” Spence™st*¥. RS & ph k< chn <
P RETE, BEREXARBEINEL, X
AR IO T I TR R S bR FR L, 7R
BN ERLEWOT, KEANOBEDOELY
LT, REMEEZEOERARLETHOTHR
e b2 5. X757 LR, RE
P I D FRIBEP A & A B O I 4HE S h T
WBAY, THEEERICHNGT L, i F
BRCAEAET 5 7 F U RRENS, REMREAL R
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Wi EEING. BioEH, MU Sk~
LHEHERISESFREO LA F 27 5 &
BHERECRALBEWRIEL R, BiML 4
BEOE L b b ledbolEr 5, s
RSB RO AT, - OBRREY BT S
FHCRFEEEWErE S50 TH S,

% E

1. E#ELTF 100 Flo REmMEE DI QaEs
BHRITHROT, 77 LIEHERE 61, 77 153
HRE 2%, 77 2RHRE 2k, 77 2B
B 24k, EM2bkaDHEL B, SREOLEE
EA O, S B« Ak EEE SERY RL
fo. BPBAHIRIE AE, BESWKO REYZT
TWBHEMNBEHITH 5.

2. ERLTREAOHRERELL S LB
MIRIRE S BRI S8Sh, codT 7 Fy
BREH68% EDTWD. D7 FrEREk
Bergey oit#iic#ind 5 & Staphylococcus
epidermidis BT 3 D TH o,

3. EELT 1800 RKEN S [ Ficstdd
L e RESBEIRER X 2T, BEHErcE
KA FHEER & fTi0y, 167 B REA 2.0~
3.0cm OENIIEEIAERTE Ok,

4. R O i BERE 2051 100 5 D 4 FRIE B
LA DE O SRR AR, BRIl R
CHEL DHREBTETL Tk, 77 Ak
RE % 18~64% I FHEL 7 23, EEFHIE &>
TP L OEER B Lic otz thic
LT 7 natsRkif @A 25 b £ <ITEAHI L
HE— TR EO$EES S 7 7 o BHREE
DHOIEL TEML T,

5. FRIBZRI O SRS B o RIS R ARES
ik, IEFEH L CRER 2.0~3.0cm OERAT
M HE2~84% IR Lz, BRI 5 & EEH)
R T FUBREN g Lo, 75 a
SHEPREILIRIE A 1.0cm ©ESALA b EEFH D
S~5ELHEEIN. XS5 LB EREIRIE
Bl b IHILEEI N0kt REKREE
BE5B A 514~33% Ik X It

6. RB#EF 12 Staphylococcus epi-
dermidis REHPEEIN DT, = OEEE
W R L CIREV MRIEIC X o THIBIC X4 %

HEHERA»R~<T. COERCHRZD, T
sy i R LIL BRI 3 5 BB oW TF
WERY BT LERN ML . ERe I
DEFEPW DO FEME Y RLk don,
Bacillus subtilis, Streptococcus faecalis
w28A¢ & b, Escherichia coli, Aerobacter
aerogenes, Pseudomonas aeruginosa Z£ic
LT 220kl TOEARBDOBN Ko
7z. X Micrococcus candidus, Micrococcus
varians OEEFRICOWTd HIHERLY®R
~ 7= 33, Bacillys subtilis ¢ 2 & BEIE/EHHE
Hbhi.

7. _EF D ERK#E 5 5 Staphylococcus
epidermidis o EEEPICIL FEEPEILYE 2
HETHEELZDNRS. KL £0 BRI 2»
T, Bib 2 0FE®KO pH O%fk, [MHIEEWRE
B R CTHBEEARE L 0RO BEED S 5
bO TR0,

8. DETRTCOERBENSEL T, —&
OINEEZ>THREFHE TS ik, KFREKE
Bk DRIEECK L CTEELREEZR-T b0l
HEIND 5.

(¥ FRLERIT, $470 ARBRBEZESBLT
BTG L. )

Ma# 52y, KIAHERE D EREE Ok
B % B0 BETHE H#0R 213 U D BICRE 2R M
FEARPHERCROI VB LELET MEBAH
AR BRAEREEF TR R, ERAREM
BRI O BB RBEIRE R, NERFTHRE+LD
HERCF LERKL T
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K 1 Staphylococcus epidermidis DREHF X 2 Staphylococcus epidermidis D¥FEF

WD Bacillus subtilis 1535 IF B, D Streptococcus faecalis T 5
IEBTERK

T 3 Micrococcus candidus O ERF W O [® 4 Staphylococcus epidermidis DEEERF
Bacillus subtilis 35 - BRI WD Bacillus subtilis 1235521k

(F) L2t (B)





