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The bactericidal activities of 4 disinfectants (chlorhexidine gluconate, benzethonium chloride,
benzalkonium chloride and povidone iodine) and 2 antibiotics (polymyxin B and amphotericin B)
were evaluated for organisms isolated clinically from urine (S. aureus, E. faecalis, E. coli, K.
pneumoniae, S. marcescens, P. mirabilis, P. aeruginosa and C. albicans), using E. Coli NIHJ JC-
2 as a standard strain. Povidone-iodine was remarkably effective for all strains, but chlorhexi-
dine gluconate was slightly effective.

The bactericidal activities of potassium permanganate, benzalkonium chloride, chlorhexidine
gluconate, alkyldiaminoethylglycine hydrochloride, acrinol, povidone iodine and polymyxin B aga-
inst E. coli NIH]J JC-2 were also investigated in the presence of human blood albumin. Povidone-
iodine, potassium permanganate, benzalkonium chloride, alkyldiaminoethylglycine hydrochloride,
acrinol and polymyxin B had a tendency for decreasing in the bactericidal activity. On the
other hand, the bactericidal activities of benzethonium chloride and chlorhexidine gluconate
were not changed. Relating to histopathological changes of the rat urinary bladder, intersti-
tial edema was observed when the rat was treated with chlorhexidine gluconate, povidone-
iodine or alkyldiaminoethylglycin hydrochloride, but there was little change in the case of treat-
ment with benzalkonium chloride.

Keywords——disinfectant; surface active agents; bactericidal activity; treatment of human
blood albumin; histopathological change; urinary bladder
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1. BEHEFRENEROBREHICOVLWTOKRE

BB MSE DR MERE, S. aureus, E. faecalis, E.
coli, K. pneumoniae, S. marcescens, P. mirabilis, P.
aeruginosa, ¥ X% C. albicans %R E 352 LT,
BEEHE LT E. coli NIH] JC-2 %\ 7. EH
LTI va vy e a~F v (0.01%, 0.029%,
0.04%), TAFATIAEY =—FALTAa—L o
{bXv¥ =% s (0.0125%, 0.025%, 0.05%), it
SXv¥Fara=va (0.0125%, 0.025%, 0.05%), R
Fva—F (0.01%, 0.02%, 0.04%) %, %%, it
WEE LTRERBAEY 3%~ v B (1000 U/ml, 20000/
ml, 4000 U/ml), 7445 Y+ vB (0.1 mg/ml, 0.2
mg/ml, 0.4mg/ml) %\ 7-.

FEIERERY v I v b v T2~ a v T
® A (BHD T—#pgiii&sk, <hi¥iciz BHI %A
W 37°C TR ARSRHRE 535® L. Zh% 3500rpm
TLO~155 TR OEE L, & oA M AERCEHE
WL, WEE LTH 10°CFU/ml M35 4 02 gt
B E L. o 0.2ml % 1.8ml O &MIEEHIC S
L, 158, 308, 14, 247, 54, 105RFRA IR
%, Fo 10ul #F1-7 BHI 2ml ©EfE L. “hy
37°C, 48~T2W:RHBE# Licts, WORBOBEYHEN
Lic.

2. ZEAHETTOHEYR

EHEHFRD E. coli NIH] JC-2 ZW&c, BELCEK
W WSO B - Fe b DX FDOWEE : S vy
By ma~dov(0.04%), TAFAT VAR =~
FATNAa2— e XV E =7 (0.025%), ik
NvHFLra=ya (0.026%), FIBEELOD D HE
FIZDEE : R Fva— F(0.02%), B=vH Vi
# IV a(0.01%), 72729 7—100.01%), HEAEY 3
¥ v B (2000U/mD) o EEL AME7LT I v
FETTHREL, FFHEET CORME B L.

FHEx, E. coli NIHJ JC-2 % BHI % F\T 37°C
TH 108CFU/ml ¢ 7eb X5 iRE 5 5| %, “hy
3500rpm T 10~1543fE0ERE L, - oWk #10'CFU/
ml 2722 X5 RAERAERCHTE LS O ERAE
e Lic. AE7 A7 3 v o £HFEE (100, 50,

25, 12.5, 6.25, 3.13, 1.56, O mg/ml) DB ETER
L, ¢o 5ml i EERHmAlORED 2 5l Lk
EHEEALS RN L, Ebic UV/Visible Digital
Spectrophotometer UVIDEC-40 (B ASY¥) % AWK
KERME LI GBE Fva— F :500nm, @~y v
fith YA :550nm, FraviEzea~Fo oy, T
AFLTIYIARE)=—F AT A2~V e 5tV E L =
VA, BlbkXvFra=va, T -, BREEY
IFvvB :630nm). Fi, ZOPFHE AMBETALS
I VOREHBWK 1.8mlc, K FEl L3R E%0. 2ml
EMLC. BRI SRCENLONED T, $f
o B TEBERo BT IGEEEL, 224
TNV AT A AWCTERBZIE L.

il s v FER, BT—WERARERSTOa vH
TE RO HE U THIE L.

3. EEFEMICOVTORE

6 BEDY A A2 —RMMET v FERGTIS A2 v
rrA~Fvyv (0.02%, 0.04%), kv Fra=
& (0.025%, 0.05%), BT AFALT $ /) =F A7
Yoy (0.02%, 0.04%), XEeFva—F (0.02%,
0.04%5) DMBEGEMLHEI L.

FHEIL, Tv bRV AL E X — L CRESEE
L, EEEERC27G IS SHIEHET CHEFEHR% 1ml
BEALLE, Lol AEBERREA L. 2B BT ER
LTI IL, sr=Y v CREEH, ~<bFv
Vv = o vREREL, BEET CHEEEORE
wHE L.

2 B &R

1. EEESFHLNBERORENCOVTORE
0.02% D7 Nz vy v ~F v v OBREHEIL,
VE SRS 2 43 LA T P. aeruginosa, C. albicans ¥ )
O E. coli NIH] JC-2 X LTCOAL»EDL RicH
STy, 0.04% DEE T S. aureus, E. coli, K. pne-
umoniae, P. mirabilis, P. aeruginosa, C. albicans, ¥
X% E. coli NIH] JC-2 o £ LT, {FRERE 1
SURNTRERE ED D e (Fig. 1-A). 0.0125%
DT7AEATINRY) =T AT Aa—L e G5 vE
b = AIEAERIL045LIN T P. aeruginosa, C. al-
bicans ¥ XU E. coli NIH] JC-2 &t L THEN RS
D, F100.025% LA EDOBETCII S va vEgr =L
~F Yo vn0.02% U EOBE L L, ZER o8
gD bRk (Fig. 1-B). fft~v¥Fra=yv g
0.0125% DR < b fE AR 2 2 LA T S. aureus, S.
marcescens I { BRI L LREDENRD S -
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(Fig. 1-C). #£¥ Fva— FIZAEBC W icE o
TR AMNT, HOFEBCH U TRIECREDE YR
L, T_ToEBRC R UIEARS0E DN 7 03
s bR (Fig. 1-D). #Y %o v BILdnR
BETH B 2000U/ml CIXAE A0 LI T K. preu-
moniae % X % E. coli NIHJ JC-2 o 3f LT Rha»
Robht (Fig. I-E). 7 a+5 Y v v BIX#EGESE
TH%50.2mg/ml LA EORET, {FRHBRM 2 45 AN Tl
FEE L LT ESh T35 C. albicans @5 UCHE
MR % Lic (Fig. 1-F).

2. EHAETTOREDR

TAFATIYIAR) =T AT A2~ 5"V
P2 AR v VERZ v r~F o2 VT, 1000mg/
ml O7 A7 3 vERMCIEBREDREOETAED L
Mote. TR L7272V 7 —ALtREVYy 2 — Pk
3.13mg/ml, EMTAFAST I ) =F A AV,
vz = a3 12.5mg/ml, #V 3% vBix
50mg/ml LA ED7 A7 3 v cl B Es B0

Log 10 Survivors (CFU/ml1)

0
0 078156 313

6.25 125 50
Concentration of Human Blood Albumin (mg/ml)

Fig. 2. The Change of Bactericidal Activities
of Povidone Iodine (@), Potassium Per-
manganate (), Benzalkonium Chloride
(0), Alkyldiaminoethylglycine Hydro-
chloride ([C]), Acrinol (A), and Ply-
myxin B (A) in Various Concentration

of Human Blood Albumin

ETFRRDb N, BB~ v A vEI) Y LI TAT
ITVREMUSOCEE TLRERSABD DRt -
(Fig. 2).

T2V 72— ik 0.78~6.25mg/ml, fHEET L *
NoT I 7=F07 Y v 0.20~1.56mg/ml, 1L
Ny =y At 1.56~6.25mg/ml, T AFAT Y
NEYV 2T LT A z2— e 3"V E =Y 4130.78
~3.13mg/ml OHHETT L7 3 vETEM UL BT
DEBENEREIN. ¥R Fva—F, Bevary
Bh ) v 2 oBE3, Lbic 0.78mg/ml DL ED 7

=
o
n
0
-
Concentration of Human Blood Albumin (mg/ml)
Fig. 3 The Absorvance Changes of Povidone Iodine
(®), Potassium Permanganate (), Acrinol
(A), Benzethonium Chloride Alkylallylpoly-
etheralcohol (&), Benzalkonium Chloride
(o), and Alkyldiaminoethylglycine Hydro-
chloride (["]) in Various Concentration of
Human Blood Albumin
(mg/ml) 5
2.0 50 E
E —
[~} -t
3 3
ny =]
e 41.56 =
S 1.0} £
_g m
= 4313 e
625 %
0 . . ?125 =
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Fig. 4. The Absorbance Changes of Free Iodine

in the Presence of Various Concentration
of Human Blood Albumin (0) and Dilu-
ted with Water (@)
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T IR TR DI LT % - 1 (Fig. 3).
HEFva— Fofia s FEREI7A7 3 v
12.5mg/ml © 0.1mg/ml L7z oic. FXT7 47 3 Vi
i 6.25mg/ml Fo* 3.13mg/ml TiX, Fh%Eh 0.36
mg/ml, 0.39mg/ml OWH= v HOBEIHR I hic
(Fig. 4).

3. MAMEEHCOVTORKRE

Fig. 5-A ICIE# B OMEE TR L. 0.04% 07
naviEr m A~y YOy RER &SRB, [
PRI EW T, BT L ORT(L, % X OHRUETY
DRENELE S hic (Fig. 5-B). 0.02% D7 1= v k2
roU~F Yy R R SR, RO ZL

- wELfc (Fig. 5-C). 0.04% OHRE Fva— FifEH Fig. 5-C. Histopathological Change of Rat
TR eREBERELE, RER OB IFIER O ZELr Blg2 Urinary Bladder Treated with 0.02%
h, BT LD, 3 X ORI 0 R Bk Chlorhexidine Gluconate

hio (Fig. 5-D). 0.02%oxE Fva— V2R
TEBEBERS IS & IRk D 2 b BiZS S hoie (Fig. 5-E).

Fig. 5-D. Histopathological Change of Rat
Urinary Bladder Treated with 0.04%
Povidone lodine

W e

Fig. 5-B. Histopathological Change of Rat Fig. 5-E. Histopathological Change of Rat
Urinary Bladder Treated with 0.04% Urinary Bladder Treated with 0.02%
Chlorhexidine Gluconate Povidone Iodine
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Fig. 5-F. Histopathoiogical Change of Rat
Urinary Bladder Treated with 0.04%
Benzalkonium Chloride

Table 1.

Vol.13, No.5 (1987)

Fig. 5-G. Histopathological Change of Rat
Urinary Bladder Treated with 0.02%
Benzalkonium Chloride

Histopathological Change of Rat Urinary Bladder

Control

Saline Solution

Disinfectants
Concentration
0.027 0.04%
Chlorhexidine Gluconate (Hibitane) + ++
Benzalkonium Chloride (Osvan) - -
Alkyldiaminoethylglycine- + ++
Hydrochloride (Tego-51)
Povidone Iodine (Isodine) + ++
Interstitial edema, marked T ++
moderate : +
no change : -

BRETAFACT 32 =FAT ) S VEOEEILIS L a
VEEY moA~F O VIR R e BRI 2 B
iz, BN v¥Fra =y A RER IS BRER
B, WTRORBECRWTHIzE A EBNREDb R
note (Fig. 5-F, G). D Eo#EHE4—#E 1L T Table 1
([ N P

% -

AENE, BREOWHKE L GRRE SRS
BENEr-2b O, B IOBEFHIR T 5 HER
DEREY, BEEOFKET, HETCTOREN, Bk
OB G EE O b IR TN L .

1984 [ D Rt KBRS B b is A AR S 3o
THKERDOSHEET, L —BCBAEE LTEE

E3h b 15CFU/ml P FOBEETHEEIhi-BER D45
WESREEVX, E. coli, S. marcescens, E. faecalis, P. ae-
ruginosa, K. pneumoniae DAL Tt 1z, 75 snfahD
SRR RBRREEDRAE & UK E /R B8R -
ErbhBiehb, ThbEREBEL L.

FICMEERR LT A HERONEEY RS L,
shvavirei~Fory, Eerfva—F, 7ioF
ANTINREY =T AT Na—Ae Gtk vE b=
T ERERRERTHSD. chboHFANL, BECE
WTBROEEEECER I h Chkez & nd, 40D
BEhC i 2 D FEF & g L.

TavEEr e A~NF Y, TAFATYIILEY =
CF AT LA MR b = ks T O o
Pz =y Al ERFERKOBERTHEC L bbb
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T, ZThbO ORICIZBI L 2 I BB 0EN D b R
oo s S, SAaa v v ~F
PYRTAFAT IARY) =—=F AT ba— ke
vE b =y anEichic o CTHERIREDI, Zh
BT BIEAHE L D LIRS, Lic)t
->C, 1EEHOHER O L RUMERET, SHEED
HRR BT A Z LS X »C, MHEHOH
Bl s - L3 uTREETH A 5 .

SH, BADOKFTCTRE VN va— FOREN, BK
D, W= v FREoC BHRECAHBIRERILED bk
Molehl, WHEROONRILDOHEE Fva— FROAR
70D ECHHEEHERR VR, RAOERETO
FERCTADL NI X 5 Rl BB R G TEs 40
ERbhE. FrvavBr e~ O VROIT AF A
TIANRKRYI=—F AT a—LefBfbXvE b =7 4
i, S0mg/ml ©7 A7 3 vEHENLTHBRESEL T
LTk b, FREMC X > QX ERARNERTHD LB
bhic. ¥l raviigr v a~F s vk RIEE
BWHIET 2 7 — L, TAT 3 VORI & b BEN
BELIh, OBE L PEGTCIIEEOMGRE D
HZ LIXTELI T

A EECK T 2 ERTRo b h i FER O
WREREERD D X o Bbhle. HEROREED
WE D AHTeDy, WThOHEBFRIOREE S BlERAL
TThY, TOREERIIIZEALEN E B h
5. 2Oz ErDEERC X AABREEORER, BE
EoE X540 Tikind, Mcxd s EsRloEsE
R RBIERAC X530 THhA 5 LHEREL TV 5.

BRI ORECHHER L FRT 5 oL, BREME
DHEDD TR, HHROBEE, FRBER ST

% X b BARIeRE R, (ERBMCNT 5 R e, BA
DREM, T3 2 BB L SR AT %
DERDD L Bbhi.

B FUIETHBEEEERETICH 2 ) THE
H, THERV 2D LERFRFERRE AREH
5, MHTHREL, 26 FMERAOBBENEIC L
T TR T2 120 72 B He B O 5 B FE BT 2R 7T OO 9 Rk v
CEBLIULET.
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