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DNA copy #%#8I7E L1z, B &b~ 4 Log A EDE
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IZRAH BTz, 0.1% REEREETS ) U LTI,
15 METT R TOMmBRIZHEL A ST,
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Evaluation of Disinfectant against Adenovirus
by Real-time Polymerase Chain Reaction
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Abstract

Purpose : To evaluate the effect of disinfectant
against human adenovirus (HAdV) using a real-time
polymerase chain reaction method.

Methods : Ethanol, povidone-iodine, and sodium
hypochlorite were mixed with HAdV-3, -4, -8, -19,
and -37. A diluted mixed solution was infected with
A549 cells for six days and then the number of
HAdV DNA copies was counted. A reduction in the
number of HAdV DNA copyies by 4 log was consid-
ered as virucidal activity.

Results : Ethanol at 80% concentration was effec-
tive against all serotypes after ten minutes, but 70%
and 40% concentrations of ethanol were ineffctive
against all serotypes. Povidone-iodine at 0.2% con-
centration was effective against HAdV-3, -4, -19,
and -37 after one minute, and against HAdV-8

after three minutes. Sodium hypochlorite (0.1%
concentration) was effective against all serotypes
after 15 seconds.

Conclusion : While all disinfectants were effec-
tive against HAdV, the effective concentration per-
centages and the times required were different,
which indicates the importance of deliberating on
the concentration, application time and location to
apply the disinfectant, and what equipment to use
for application.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 111 : 384—390, 2007)

Key words : Human adenovirus, Real-time polymer-
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t b7 7 /274 A (human adenovirus, HAdV) iZ
51O MBERIC 45T &b, HADV BYGLE 1 Wk
25, H1bER, IR L IctnERE2RT. fﬁk HAdV-
3, -4, -7, -8, -11, -19, -37 O 7 FE D IMIE B 13 &5 K %
RO EEZIMERE LTS, ﬂii’?%ﬂﬁ’( 7 AINVA
MREBERLORTEFIESE I L TWwaY?, HAAV XK
BENESZG| & I L, FHEPIRERT v 7k EDER
MEPBRIARDODFER EFZ 5T 5979,

ZhFETIZd HAAV 1K 2 HFHEEORIRICOWT
HENDH D, LarLadns, 77— 7B HlE S
ShE (cytopathic effect, CPE)'9% Wizt D720
WIS E VL HAAV MER TIE 77— 27 2 CPE O
PHREETH %, %7z HAAV ORBEAGAEVIEE X, 7
7 — 7% CPE i S g, HERNR % Y0 77 »°
TER,

Real-time polymerase chain reaction (PCR) i£V1%
FEEAIZ DNA copy #=HHH T 2 Z EMNAIRETH 5.
SEAE, BB 5, KO 5™ real-time PCR ¥ % v
T, HAAV B#ZH v b 2 EENCFM L7z, £72,
WEWIZPT HAAV EYJOZIRA 7 ) —= > T IR D
72— 27 %% CPE #kTid7% {, real-time PCR %z &
% HAdAV DNA copy #Z & - CFHifiL 7z, Real-time
PCR #x FW: BRI /TR E BT 2 5T
BHZFETHS.

%z 2T, AW T3 real-time PCR#EZH W T, |
KOBTHWS NS Z ENE WLy /) —), KER
3—F, REHERES Y v L0 HADV 3 2
BN ZRRET L7z,

I xR &%

1. Real-time PCR %

Real-time PCR #1% Miura-Ochiai 590 F#E IV
17-7-. PCR #EIE Kt LightCycler-FastStart DNA
Master SYBR Green I (Roche Diagnostics) % >,
95°C 10 43[E1® FastStart Tag DNA RV X 7 —¥ D
1tk & 088 DNA 0% H#, 95°C 10 o B,
70°C 1007 ==Y > 7, 72°C 25 B D& Xt
A5 A 7 VAT, HAAV ~NF YV VEET O PCR
WiEEY % pT 7 Blue T-vector (Novagen) {ZfH A iA &,
HELZEEE»S DNAEREHRLEDDERASY &~
5 — N DNA & U T, HEIEEY & RF @y L HADV
DNA copy #=&EH L 7=,

2. # B8

American Type Culture Collection (ATCC) »» » AF
U7z AS49 M = A L 7z, B5EEREHIIC X 10% » S B
{FI3E 0 Eagle’s minimum essential medium (MEM)
(HARBIE) 2 L, MERFREHICIX 2 % v ¥ I

([}
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JTMEM %R L 7.

3. 714 IR

HAdV-3, -4, -8, -19, -37 O 2 MEMD 7 1 )V
A=fFERH L7, HAAV-3, -8, -37 13 ATCC »5 AFL
7z prototype Z{HH L 7z. HAAV-4, -19 1385 FEHT
i ko T HAAV-4 a9, HAAV-19a'®20L [AE & v
T EER T HER 2 A U 7z,

HERD 75 A F v 27 75 A 21 BEE#E X iz A549
#HfEz, real-time PCR T HAdV DNA copy % &
Hi L 72 2X10° copy D7 £ )V AW & Bl L 37°C Thsk
L7z, CPE 3% & M7 Kf i CREZEMM &2 BN L 72, [l
IR U 7- 8225k % 3 MBS L, 3,000 rpm, 10 430D
g, FEREIRL YA VAWK E LT, Z 0% real-
time PCR#ETY A WA D HAAV DNA copy #x &
HL 7.

4. B E

¥ 7=V (EERSE), RERYa—F(H Yy Y0
W, INARIEE), REEREF MY v A RS %2068
HL7:.

5. HAAV 1#&5E=5%

5X10*cell ® AS49 Miffa % 24 )R~ A4 7 v S L —hIZ
#HEL, 0.1, 1, 10 copy/cell D7 A VAR ZHEREL,
TCTHEEL /2, ¥5E 1, 3, 6, 9, 12 HH IZ/EYHa
ZEIX L, real-time PCR T HAdV DNA copy #%
%Hﬂ L, UANVABETEREZ KD T,

. HEEWRHERR

5><107copy BOTANVAWIOulic ¥ /7 —v 90 ul
ZEREG, RENYI—F ERBERKEF b)Y VAT
5% 107copy D 7 A4 )V A& 50 ul bﬂﬁﬁé‘% 50 ul ZIRE
L, ZBRTTERHKIGS ¢, BEBROKRE,
¥ =i 80%, 70%, 40%, /\l:}\ I—FIiE5
%, 1%, 0.2%, XEHEFRHES MY 7 2150.1%, 0.05
%, 0.01% & L7, RIGKRTIZ=Y /2 — L ERE R~
I—N X114, 34, 54, 104%, 3043, 604, XK i
WHRHES Mo Ax 158, 308, 143, 343, 543, 10
S iz, KInt, ¥ ./ —) ik phosphate-buffered
saline (PBS) % 900 xl1 #isfIL, RE R >3 — R & Xl
RNV VATIZ0.5% FARET MY v ABERE
900 ul IIMLIEFEDO K IGEIFILSE 72, % D% PBS
TIOREHNL DB, BEWD 100 ul % 5E 110
copy/cell 7% X 512 AS49 fiffmic#fE L 37°CT 3 H
gL, BEISHEHC EE2BRE LR ET %2
PBS T5 E¥E#H#, Mg E Imlinz T 51237
°CT3 HMEFR L7, Bk, ki L Milla% e Ui
B % 3 [E{T- 72, 4°C, 5,000 rpm T5 S fEE0 L
EWED 100 1 # DNAHIH Yy bD X~ 4 7 X b EX-
R & D kit (%7 / A% A4 = > A#FEAT) T HAAV DNA %
WMHLU 7, fiH L7 HAAV DNA % 100 ul ® TE
buffer (10 mM Tris, 1 mM EDTA, pH 8.0) TI&fEL,
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Log copy/ml

K1 bFFPF/I400R(HAAV)ETERRE.
Bz iz HAAV-8 O 558 %/~ L 7z, [ 10 copy/cell,
& 1copy/cell, O3 0.1 copy/cell # % L 7=,
HAdV-3, -4, -19, -37 CBWT b FEEOERENE LK
7z,

real-time PCR % HAdV DNA copy #2EH L /2.
7. HBUWRHEE
Real-time PCR % HW, HBEEORDL D I PBS %
B 7o IR & Fhi L€ HAdV DNA copy #0484 Log
(99.99%) LL_ED 7= (reduction) D & & L7z d O 2 HFHER
ROBET LD E LT,

|11 ES

1. HAdV i#&5Et5s

BEFEAR T RIZBWT Y, L7 HAIV-S 2
EOREW D OLEZEHEA T HAAV DNA copy ##8
Eoolz(M1), M LI XRTOMBEN CRKTDH
D, WTFNOMIERO 7 A )V AY b WIEREN H 2 Z L %

AUz, 2B, ROMHEIESFHERER T35
EAKZ6HMEL, +597% HAAV O¥iE# 5579
HAdV 5 % 10 copy/cell & L7z,

2. HEEWRHEHER

1) =% /—)

80% =¥/ —WiF T XTOIMFHEE T 10 43> THFE
NaHsnT(M2a), 0% =¥/ —ix, HAV-3,
-4, -8, -37 Tl 30 S CHB SR A S hiz, HAAV-19
TR0 THFBIENASNT(2b). 40% = ¥
J —)Vix, HAAV-3, -8, -19, -37 TIX 305 T HEXD
BB STz, HAAV-4 13 60 53 THFR B A SNz
(E2c).

2) KER>a3—NK

5% RER>3—Fix, HAAV4, -19 Tl 30 5T
FRRM A STz, HAAV-3, -37 Tl& 60 4> THFERNE

HiESEE 111% 55
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0135 10 20 30 40 50 60

(min)

Exposure time

Log reduction

Log reduction

0135 10 20 30 40 50 60

Exposure time (min)

2 HAdV OBJEICRIFTIY /—ILOFE,
HEEE SOGERR, #eEHE Log reduction 2% L7z, i
HAAV-3, ik HAAV-4, Ol HAAV-8, Al HAAV-
19, X HAAV-37 2% L 7-.

a:80% ¥/ —)NVTIlE, TXTOMBEET, 1043T4
Log LA F® HAAV DNA copy 8O3 4 &z,
b:70% = ¥ /—)n Tix, HAAV-19 X 10 4 T,
HAAV-3, -4, -8, -371% 304> T4 Logll Ik ® HAAV
DNA copy BOBABAHSNIZ, ¢ 40% 5/ —)VT
1%, HAAV-3, -8, -19, -37 X 304> T, HAdV-4 13 60
43T 4 Log LA > HAdV DNA copy BOBEL M H 501
7z,

NH SN, HAAV-8 13 60 5 THLHFIRIZA SN
Motz (®3a), 1% REF >3 —Fix, HAAV-4 T
13 CTHBSESA SN, HAAV-3, -8, -19, -37 i
SHOTHBSRNALNZZ(E3D). 0.2% RE KN~
32— i, HAAV-3, -4, -19, -37 TiZ 14 CHFEZE
NHoNFz, HAAV-8 X 3 5 CHBESE DA & iz (K
3¢).

3) KRB b Y T A

0.1%, 0.05% XEHEHRMES NV v L%, TTOIM
BT CTHBYNRESA SN (H4a, 4b). 0.01
% KHEHFRIET bV 7 A TIE, TXRTOMBEIZ B W
T THHEFNREA N T -7 (K 40).
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Log reduction

Log reduction

0135 10 20 30 40 50 60
Exposure time (min)

X 3 HAAV OEFEICRIZTRE M a— FORE,
R SOGRER,  #E0HI% Log reduction 2% L7z, &
HAdV-3, <13 HAAV-4, Ol HAdV-8, Al HAAV-
19, Xix HAAV-37 2% L /-,

a:b% RER»ya—FNTix, HAAV4, -1913 304 T,
HAdV-3, -37 1% 60 4T 4 Log LA E® HAAV DNA copy
BOWYBH SNz, HAAV-81X 6043 Td 4Log AL
@ HAdV DNA copy OB EAH o7z, b
1% RE F >3 —KTix, HAdAV-41x 14T, HAAV-
3, -8, -19, -371% 34> 7T 4 Log LA Ed HAAV DNA copy
BOBYBAHASNTI, c10.2% KERN >3 —F T3,
HAAV-3, -4, -19, -371x 14> T, HAAV-8iX 34> T4
Log Bl E® HAdV DNA copy #tDOHEL 93 A & iz,

v % %

HAdV iZzo~Ru—7%2b-TE6Y, ZORH%
JBEDA 7Y RTHEN TV OEERICHEL, BT
BOH RIS R MR 5 220729, HAAV BGUEIC 3 %
B A VAERRH SN TR WERE, HAAV
B DR Y 2B < 7291213 HAAV 1204 2 HHENE
SeFEROVED LS,

TANAKN T BHEENREETE, Ik D
7 A IV ARGl A3 B A & FEl U T 4 Log (99.99%) DA
LoERLOENT: DD EHBHIROET 20D LTH
EEINTER®, LarLlixsns, 77— CPEI
X 2HELIL, EENCHET 2DCERHMETH S,
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Log reduction
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Exposure time (min)
10+qc
c 8+
2
S 6
el
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(o]
o
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Exposure time (min)

X 4 HAAV OBIEICRITTREEREFT YT LD
e,
RN S R, #éfhiE Log reduction 2% L 72, [
X HAAV-3, & 1X HAdV-4, O & HAdV-8, A X
HAdAV-19, XX HAAV-37 2% L7z,
a:0.1% XEEEH T MV v AT, TXTCOMmG
#-C, 158 7T 4 Log Ak HAAV DNA copy D
PR HSNTz, bi0.05% XREEREF MY VAT
X, $XTOIMMERT, 1567 7T 4 Log A ED HAAV
DNA copy BOBEIBA SNz, ¢:0.01% RuEEHESE
B> b7 ATIE, WIROMBERIZBENTD 4 Log
LI E® HAAV DNA copy DB IE A 6 g o
7z.

—7, real-time PCREIZERN D DFBNCTHT 9 %
DIZEMLTETH 5. AW5EIE HADV OHBIIR %2
TR, FECHET 57912, real-time PCR #IZ
L 2EREEHVTE D, HAAV 26§ 2 H#EEOR)
RCEL THFEYFNITFEEZRCIYID TOHRETH
%, HBECEL X, HEZEESTHEHASIRTWS
Iy /=), REFNYI—VF, REEHREF M) VL%
BIRL 72, 2 OFEER, &2 0WHmHE I HAAV L
THBYR T TRES, HBCAHERRFMNER S 2
&M 7z,

¥ =i 14y, 343, 5 DHEFERMTIX HAAV
DOEFRIT A ST, 10 5 EOHEBRMBSLET
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bpZEWRBIN., EREFEEENITF 2D KIEF
KI5 EmESNTBY, =8/ —VDOATFIHRI
7% L7 HAAV 2HEFET 203 L weF 2z on b,
ZOZE»S, BHFEHRTHYSNTWL 2 HEZED T Y
J—NVEERT 2560, HERE?E W20 HADV
DHEFHRIFZBENEFEZ 6N, LELSYIHAKETSY
J = VOFBHEROHATY A VARENEDNEZ 2
LIRELTBY, T8V TFRANEET I
FHROEHATZ2OBEE L,
AERYa—FREEYE= ) FricayErkt
EERIEHBDT, RNABLUDNAYA LVZADWT I
WHPLTANZAERER L, o0 —70HFRIZHH
Lo TPV A NV AR EZR T2, HAIV-5 IR LT,
HRORERYI—FIKRTI®% 5% EBEISLULED
WM TARIELN A STz v D RED2908H 5, KT
WBWT, 5% IEETIX HAAV-3, -4, -19, -37 KL
T30 3L EOEHERMNLETH Y, HADV-8 IZBIL
TIF 60 CHLHEHBFBMRZIAONT, INFETOHRE L
Db RWHERMESLEEEZ S, 1% RBETI,
HAdV-4 Tix 14, HAAV-3, -8, -19, -37 CTlX34 T
EWESEN AL SN, IHE TORE LR 3D ED
JLE T HAAV OHEBBFREL F 2 o vlz, 0.2% RE
TI¥, HAAV-3, -4, -19, -37 Tix 14, HAAV-8 TIiZ
3O THBNENA SN, 35U EDORFEASBLIE L 2
BTz, AR TIE, 5B BELIV VEEED1I% B
UM 0.29% BE CHEEM T OMEBER A S N, REMH
Bz A SN hotz, RER I — FOFERICEEH
BN A S s WEB L LT, W v HREEEREL
Tw3 EtEbnsd, Trueman*?iZ KE R > I — K 2%
9 % & carrier polymer & I VEDOFEENTHE D,
B vROENEINT A2 EE2HmREL. IT4hbb, KN
E R >3 — F OHEHEEIRIGE R CERE L 73 v R
ALTED, FRSNEBEEDORE NI — FDHD
R CHEMR R R T EFEZ ONT, IRETIZHM
EE2HAWKHRE T, BiMtEN T3 EEDRE N >
I—REDLFERENIREN I —NOA L D ER;
M CHIE 2 NG LT % & W O |ESP035H 228, Ki5E
Tld HAAV & U CREIBEOFER B E S iz, £ 72K 0
2T, FAUCEEDORE N3 — Ty HAAV oMy
HNZ & > THBICLERRFENRZ D, MHERIC X 3%
FZMEDE DA S T2, Sauerbrei*® s 1%, M A
FoTRERYI—FTHAAV OF / APHEEI NS
LbOEHEISNZWLDOBHY, BEEEOEYDHS
ERELTVS, RERYI— P8 TIMERIC X
LREZHEDENHEHTL 28E\ & LT, HAAV &
BRI L > TAFY U7 7 A N—ICEET 2 EEED
BODRASNDEMD, EVF REIOEAEICIERT
LZREF >3 —NTE, MEHC L 2BEZEOENEL
LEFEz oz, KE»S, SEBERER 3 —NEH

HiESEE 111% 55

KBS TRV B EICIE, 1% £7213 0.2% EE RS
NIRER I —NERFERATLIONEE L EFZ N
7. 1% BEU0.2% BETIE, =¥/ —L XD bER
MTHBLAREEF Z oD, L LERS L KHEE
DREF >3 — N, BE, XU TRLE TR’
RIZIZNEETH 2720, HERERICHATEZERL TH
WEONEZ LV, FRE Ry I— FIZEE, BEw
TVUNE—RIGEE T 0D 23500, HHT
LB 7 VAV —RIBCERT 20LENH 5,
REHEFEL ST MY 7 A1, TRETIZ0.5% OEET
HAAV-5 23 L T 15 OB THFS RN A 5 1,
72 0.05% ¥ Tk HAAV-8 1230t L T 10 £ 0 ALE ¢
HBHREN LS NIz E WS IEINDH 5. F7: HAAV-
SuzxLTIE, 10 A s /- REiEFE#HE > Y 7 A5
OB THBENRBA SN E VI MEONDH B,
nE o HAAV icxf ¥ 2 REERE S bV v A DHE
SR DG X, WET S iz HAAV OIiER N Zh 2
1EETh-7-D, REERE T M) v ABEENEL 2
2, Wb 10 5 LANOMLE T HAAV O3 Al 6E
ThremEINTWE, AHETIF0.1% B L U
0.05% DR 15 B 4LE ¢ HAAV DNA copy D
YHRH SN, INETOHRE XD bERRETHAIV O
MENTRETH 2 L b, REWEERF M) VAR
SRBIEEWEL D 5 - BB OERBEEOHFICIIH
22 EMTERY, £ EET 2/ MEL D 5 7
O, MRICHWS ZLIZR#ETH L, LorLiars, |§
AUV WIEEEE D2 &, BREAOF]HIC IR
Mo HAAV OEFLPFGTE 2 L Bbhie,
UEORRLY, REHFEE b HAAV o3 2 1H#HE
RN A STz, LinLAd s, 841 OME LR
BERLLZENS, BLT L2EME L URESFEET S
DB R TR LTz,

ez zichlzy, TREE CKEIZBD £ LA

RFRFE B RGN A8 S BURRY . 5 BF K B S A
RICELBHHR LU ET T, 242 OZHE, JHEw:
& LIHEAREEL, ASH=2 ¥ -y -2,
%o NCEEEELE VSR ET T,
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