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Cytotoxicity of Povidone-Iodine on Cultured Mammalian Cells

Naoya IWASAKI, Kyuichi KAMOI, Ro Dong Bae* and Takeki TSUTSUI*

Department of Periodontology, School of Dentistry at Tokyo, The Nippon Dental University
(Chief : Prof. Kyuichi KAMOI)

* Department of Pharmacology, School of Dentistry at Tokyo, The Nippon Dental University
(Chief : Prof. Takeki TSUTSUI)

Cytotoxicity of povidone-iodine on cultured mam-
malian cells was studied using cultured Chinese
hamster lung cells (V79 cells). Treatment of V79
cells with povidone-iodine at 100~500 xg/ml for 24
to 72 hr induced a growth inhibition of the cells in
a dose-dependent manner. Although minimum inhi-
bition of survival of V79 cells was elicited in
cultures treated with povidone-iodine at 100~300 ug/
ml for 2 to 24 hr, treatment at 500 ug/m/ for 6 to

24 hr resulted in decrease in cell survival in a treat-

ment time-dependent fasion. Exposure of cells to
povidone-iodine at 100~500 x#g/ml! for 2hr caused
inhibition of DNA, RNA or protein synthesis of cells
up to 13.9% of untreated cells. These results indicate
that cytotoxicity of povidone-iodine occurs in dose-
and treatment time-dependent manners and that
povidone-iodine induces inhibition of DNA, RNA and
protein syntheses of cells, even by the treatment

which causes no reduction of cell survival.
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1. #ABR&HEEER

HaF v A =— X - ~ b2 7 —[fi RO K 34 K,
V79 #iga» % Hv, Zh b% Eagle sk (MEM
) (GIBCO #, KED 12 10% DR G451
(GIBCO #) &Nz o3 % 5T, 5% REEY 2-95%
ZKIBAEIRS (Forma #, KE) hoR#E L, ¥
W& RS DRI 2L T, Iy Yy s, <
TRy AEEERVY VERIEETR (PBS(-), pHT7.4)
2 [EgEET%, 0.05% b Y S 1-0.02% EDTA WK
(GIBCO 1) % 37°C T 5~104MEf S &7z,
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1D P52y rsflensgyon (Lux tt, HKE B
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Z 16mm, X 18mm DF v 24 HEF T IAEKL,
7o 2F v s DELVRY, HH v S IHBEES, %
FBE 2ml FBHEH TR -TWE) OFHy 7T
V 79 $f % 2X 104 [EIE Tz,

2) #H, FEFra—F [@ARL AV VUK, K
E Ry 3 — F 100mg/ml, F%h= 75 10mg/ml F,
PHARE (B, F) T CHEHBETERE £ THIR
L, fMfEicfERA S ¥,

3) 48 WyfHif4Ic PBS (=) T1EMESHE, A%/ —n
T % 5 HFIEE L, 3% ¥4 g (Merck £, FEHD
T 1Rt % L,

3. fMERDIEICH K(FTHE

D EE Bmm 075 z2Fyrsflovy—1 (Lux
th, KED 1T V79 g% 5X 104 A% 7,

2) WH, &¥EEE (0, 100, 300, 500 xg/ml) DAL K
va— Gl L 23 Ui,

3) IEWVEFATL 24, 48, T2 B ICY ¥ — L EERY H
L, #ifax PBS (=) @ 1ml T 2 &%, 0.2ml @
0.05% V7 >-0.02% EDTA k% A, 37°C T
3HRWER & ¥ ize KWT 0.8ml @ PBS (—) & Ah,
Ry s v CHIBERIL, O mERGFR
B ST AT

4 —WOERITEWTIE, Br 2BERS €k
%, EFRHHO 1ml T2 BE¥EE L TEDEREL, 2ml
DIEF M Z N2 TREEE M LT, SHh HOERBET
IR B 24, 48, T2 Wi H Il R Bk T,
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1D 5X104fHD V79 MifazERE 35mm 07T xF
VTV — LITEBW I,

2) FTH, FREORE Fra— FeatiiiciiEz
7o

3) EHIBRLA 48 BRIEIHE oAl BB 2 B E i) %
L7z,
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1) 100{E» V79 MifS % EE 60mm OFF 2F v
oy —1r Lux t, KE) B,

2) FH, FREORE Rra— Fxaiehiliciix
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B1 BERrra—Fo V79 MgoREsE
B XIETHE (pug/md)
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‘iz,
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Mz x 7o

4) 1wsfEE%, DNA ARENET S 7cdic *H-
thymidine, RNA &R D 728 12 H-uridine, BHEAK
D7 *H-leucine & RAKIREH Th Zh 37 KBq/m/,
37KBq/m/, 185KBq/m! ¢#% X 5 12/ % %z, °H-
thymidine (e 1.6 TBq/m mol) 3H-uridine (b
A 2.16 TBq/mmol), *H-leucine (PLBUHAE 2.7
TBq/mmol) X Amersham # GEE) XY AF L
723, H-uridine %% 7c#ficiX, *H-uridine 7% DNA
BRRRICAD D& R REICHIZ 5 2%, thymidine (Sig-
ma tk, XED % 107° OFE TMA T,

5) & bic1RsfREEK, 4°C OAHEARIKT 1 EHE

¥L, RICL 4°C 5% by 7w BEEARIKE (5%
TCA) WHEEAT - T2o RO CHIKLDOBRAAMES B ~H Y
RENTE SH-HIEME & MRS ~TE TS 7o, 1R
Xz 3[A] 4°C ® 5% TCA THH Lz, 0%, KK
T2 BRI, HRA—F— T LR T T %
Fo s BOINFIIADENSGHI A=) v FERIFL
L, oy bTHA=2Y v FERY HLUTHEKLE
W RTHHE LT, ZhEREY Vv —va VDA
ATNVEAN, 3ml DAV UROY UF L—F —&HN
%, Wy rvFv—varhy 2z — (LSC-900 %, 7
whtk, BRD THA—2RY v 7 Lo OB
EHCE D R ENTBHEEERE Lice 1 A—2) »7 Lk
DRFEET A FEREE & b EUTER LA B e 5 T,
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1. REFYI— FOEREBEDRE

RERvIa—FORBIZOERREZRET 2 ®
2, V79 iz 1IichB X IR 24OH v 72 b 5
Te= VF 7 2NN T, 10~500 ug/ml DARE K3
— ¥ & BEHEA S ¥, TOBHE AP TR LT,
RE Fra— Rick > THIlBORIE IR S h 558, ¥
AP CHYESE DD, TOLREYEANPLRE R
3 — FOMGEEILBERHENTE 5,

MBI A Y Roa— K% 10~100 ug/m! 1EF
SHTHLIELALEER SR o7hd, 300 ug/ml i
2% LIREEIC, 500 ug/ml 2/ B L0 ) Rl S iz,
X o TP OERIZIE 100, 300, 500 xg/ml EIEF S ¥
5T &Il

2. {HRADHEIEICE KIFTRE

V79 ORI X ETARE Rra—Fog g %
RE Fra— FERA%, BNz szLic
X oTHRE (®2),

100 pg/m! fERIC X - T, MIRBHETEA HF 00T L.
300 g/ml, 500 ug/mi L YRED LR L &b I OIHIRD
SEOHEIE LTz,

3. HRRDEEICHEKIETTHE

5104 D V79 HifaxER 35mm OS5 2F v
v —LIiciEE, BH 100~500 ug/ml PHEE Ky = —
FEER ST, 48 BEfilikaTE, MAAZEMSELEL T
RO EE BRI Lic (K 3),

SESIRE O MR BIFR ST S CEOEEWLTE
D, ZEAELDOHBOTEIRIZIZ AT D D WITHIER TH
olce MIKVE L HERSICHEMNTE, MREPICREZR
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K2 FERya—FKo V79 MEOHEEICR IIETE
%

NI EEREE R T, N—DRVnb o, EiE
RERV YRV —IHIcH BT LETFT, O,
BR[O, 100 pg/ml; A\, 300 pg/mi; X
500pg/m!

BB ZZ I TR DA R 5T, SLNAEI DM L 2

bhiz (X3 A,

300 pg/ml fERRETIE, MINEERAMEMIERE IC TR
WK, WSEROMBOEIE IR Ulco & IHifaE
LELOBBIIESTH D0, MBI S5 it
WD B % ML S L7z (1 3 B),

500 ug/m! {ERIRETIE, MRRERE LB LI, &
LAEDRIRS AT E R L, HFE I 220 s
B bhic, £, MBES D TAE < 2 -Miad
Ziohl (730,

4. MREOEFERICELEFTHE

RE F o3 — FOFEREIEE MBI 2 » = —
R HFTc, R4 lcH b s X 51z 100 & 72i% 300
pgiml ORE R a—RE& 2 6, 12, 24 BREH <3
&, REIRIE L ToTF O REFROETIA SIS,
TERRE R IE L A Eedr o0, LA L 500 ug/ml
VR S BB TR, = OEFERBMEABEOEE &
&b L,
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A. fEALEERE; B. 300 ug/ml; C. 500 pg/ml
N1 200 pm EBIRT,

5. MMAMEAT (DNA - RNA - BEE ARICH &
(3384
100~500 pg/mi DH E K o3 — | 2 REREIALEEC, kD
P57 (DNA - RNA - BETD AN ED L 5 Il
& 913 5 0% H-HIBE ORI PR RV S~ OB
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Hl 4 REFYI—FD V79 g0 EFRICBIET
b2
NoIERREL T T, S0 b 0, Y
RERY VAV —IRILHD T LETT,

O, 2BEEVER ; [0, 6MRIEM ; A, 12 BRE
X, 24 BRREER

RE Fv 3 — KD 100~500 zg/ml JLB iz X - T DNA
A, RNA AR, BABEARN &b ICREIEFEL T
#l&hiz (F5), 2 HD DNA - RNA - BHEARD
IS, ZOBOMMBETEIC L > TEELRENPE I
BB 00, Fl—FTUE S IRz oW TEIE
BEPRBT, MR LI 5 ic, HERM G % 240
S H OHIBEIZ 100~500 zg/ml DKRE Ko a— K& 2
AL L7z s, ik brdkl, EREHT CHERE
KL THIMRRZ A Teo T OREE, WFhOREZRY
T H MO HEAE 1T ML ORI A LIZER R T H -
2o F72, BRICR 4 TRLEZESRARE R T — F D
100~500 pg/ml, 2 FEELEE CI3A B AR EFROK TR
Hohipnz kb, ZOMBIZX 5 DNA - RNA - &
BEAROIHENZ, MIROMIECERIC L > TEIH 2
LOTRL, RERryI—FoRECL >TER L
FCEET S Z EBRbh ol
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B5 FEFva—Fo V79 fiseo DNA-RNA-EH
BABICBLIETE
N BAEFEE R T o =DV S DILEHER
ERV VRNV =T HIZH BT LERT,
SH-thymidine (O), *H-uridine([]), *H-leucine
(A DHBFENERAAEME T B ~O BUY 3AAT A~
2o .

£ =

RE Fra— KO\ aLBEmRc 5 3ikE, 2
ORI SN, MRANRS F (DNA-RNA - & H
B ARRBLEMED DT,

RERra—FKix, —%I210% Ry E=—t v Y
Ry—a wHERET, K 90% : Ry E=—1tny R
v, 8.5% a3 uBEixIa vk, 1% » 54559, K
WRECHEALERE Rra— R, BEhgs Y Y v i
(AR (D)) ©, 1ml FRE Fra—F% 100mg
B%ha v# 10mg) 2H0A, AT OMOFEMIZH
DT,

ZORE Ry 3 — FoEE#E V79 MO HEHEHERDE
X, YEEEAS 100~500 pg/ml (£ Y ¥ L HED 0.1~0.5%)
LERTBICOoONTHAR L, FERya— FoD V79



100 |
50 F
L
X
-~
1]
=
E0r N
n
3]
St
2 5(
:
o
Q
g
St
2
£
=
Z
1.
—24 0 24 48 72 hr

Hours after release from

povidone-iodine

B6 ReFva—F& 2iMERSE250 V79 41
R D¥EFERE D [EI14E

N IEERFEEZTT. A—0RVb DL, EYE
RENRY VRV —IHIChH B2 L ETT,

O, R ; O, 100 pg/ml; A, 300 pg/ml;
X, 500 pug/mj]

KD = v = —TERR I X ST 505 & JaBE & 1 BT
DO LB LIz L2 5, JEEER 100~300 ug/mi T
HITTERRE C~24 D 12k % 2 v =—RED
BRI EAER bR 5T, 500 pug/ml T3 L,
TERIREH C~24 D) WKTFE LT =2 v = — TR O
DPHRRD b, Thbb, Oz hbRERra—
FOMBIEFERIR (2 m = —TRE L VY B 1R &
EFMITKFE L Th bbh s Z Lidbh ol
RERra— FoMleNES 7 (DNA-RNA-EH
B ARICRBIETHREANI LB, HEBELE
BIREAED DRSS, Thbb, 100~500 ug/
m/ DRE Fr=a— Ko 2HERT DNA A5, RNA
B, BABARPBEECRE L TR Lic (05), #
MEDOETERES T, Z DVERGKHTIZ LA EHEE 5 TR
Wz bbb (X6), RE Fra— Fick o TEIEZEN
HobNRVEHTTH, M DNA-RNA - EAE
BREOMEIRBZ 22 b o, %72z OEh,
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REFVI—FOBRELL >TER LAV E CEET 3
Lo LEbh3, :

RE R a — ROEME Hm ILE & 6 - Tl
DOIETERE, AFFR, MEAFES AR (DNA A%, RNA
AH, BHBAR) OmE»OHE Lc#igx, chET
E LA ERN, AIFFEEDP SHRE R 3 — FOREHILE
M 2 T, BREE LERRBIRELTh bbb
hazl, ¥R Fra—FRick > TEE e o
DNA &1k, RNA A5k, BABEAE IHISHh, =0k
TS U CBIERRE Y bbh A nWRET LR
BT LAbhoi,

#w W

RE R o3 — FOBRWMAEME c+ 2348, %
DONBRSIEFEEL EE, MRSESERIE, MRS (DNA -
RNA - EHE) ARREEND bF~ . ZOREE,

1. REF I —Fo 100~500 ug/mi (f V¥ VHE®
D 0.1~0.5%) % 24 RELL LEA S ¥ 5% L, M
DEERRBZ 57, :

2. 500 pg/ml % 2 WR[H, 6 RS, 12 WRfE, 24 BERI/E
M&EEs L, 1ERBRICRE L CHIRDOITERIRSEEA
Lize

3. 500 pg/mi % 24 FERIEFI S €5 &, %150% D
REAFEA T2,

4. KEFra—Fo 100~500 ug/m! % 2 B:EER
S¥5% L, #KEPH DNA - RNA - EHESERMN L b IcHE
BERRIFR ISR LTz,

5. TR bDZ kid, RE Fra— FOBHMTEEL
TEREICRELTh bbh b o b, Fiz, HIEREMN
»H LR WSEETTHHAMEA DNA - RNA - EHEA
ROWHEIRRBZ B EERLTNWS,

B
b dicdhizn, e WA T2 7 B AN Rk 2
FH R R & O SR E O KA TERN 2 L E T
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