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Evaluation of the Anti-adenoviral Activity of Ozonated Non-alcohol Disinfectant
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Human mastadenovirus (HAAV) iX, —#HZ2FHREFEIGRVIEIELZRT. HAAVIZE -
TH R INLWTHARBEACIHEMERL, RABRRCRERRERE, BRNRRBIREF &
B3I Edds, 7o, HAAV-ILIC X 5 BmABENEE S DIC & MBMaBRERCK X 2HE
Lo Twad, HAAV BEUEICH T AMBHLRMT A VAHIEZSO LI A2 0W20, HEEILL
HRBRENROBIENEETHS.

FVVORE, BIANVARHITTIELEOhTWS, Feik, 201941, AV TV
I VRFHBECRHAIV HEEET LR RE L. —T, TAHI—VEFER, NREM
ORESEZE L > THEASHLVESLH S, #2T, AMETIE, FVVETVI-NTIERL,
FANVRICRELS BRI OWBFEL LTORNEZFHET 2720, 77/ 74 VAEHVT, #
A VAESEEM L7, BHREFARIC0BH L 55 E TCORIGHBMTY A VADEFRER
fliL7=. REROER, & HAIV B CTETORREDEVPHER S WA, BROERAMES S 30
FHTT70%UET A VAEFERL, 3SBICTAVAEFERE 1/100 IET SERB S

b2 yT7va—VBENE, BRHAAVIREETH I EAHRETE L.
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75774 VA (Human mastadenovirus (HAAV))
T A~GO7THEIZOE SR, MEFRPEEEE LTI100
Bz ABPMESINTWAY, HAAV X, —BB2F
BHBEIEHRVIEEEEZRTY. HAAV I, 1910
ADHFETHIETTH, TANVAPHEETLEEZLN
TEY, BENFEWY. HAAV X, FHREAK IO LR
BEENBRG R CRBENREEFISRBITIEFMON
TWh. 4, BRETELZ HAAV 2SR R 6 =il
Micbhlo THHR IR TWwAZ EIHESN TV B,
HAAV BEE I T 557 4 VAEIZBRAE T TERML
BENThWD, EEEIZLLBRPEEAROHIEFEET
B,

VE BT B A R B R v 5 —, YBRASHE-
7 v o BRI BRI ERT

AV ORE, By A NVREERNE, IR
BRTED AV LKBHICE BEFHFR, L TEOKHE
FICOFEHEINTWEY, BERHAIV L LTHLGND
WBLXCA BOTKAFIZBITFALA Y Y OFEMED T
HENLTWwBY FVUEROAY v M, Bwniins
FIT, IANVAERIZRSTS, tunraxy D
EBEFILEMEIELT, Bk BRIV TUPES B
HOBENTELETHS. —H, AUy LTI,
BEUN L RV —HHTHEZ L (LAY
FNTb A B), R T MaEEsEmeCl, B
MR, BFICTH - TIRF v I EBTILETHAS.

T, AV R TANI—VRHIZRENICE ED2HE
B (FLEY M), AV EFANVAICE LD HGE
(AVF YR PEREINT: RREHET vy 2 (WP
HA)), AEHFRIABRERE, SVy— V757 —-VE
F#% L LoWEENELFD, fetiiaEg0EE, R’
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FSE, TR, ZERURUE,  CUMERBIBIR L E R T
MR TWAY, 3ENMW Bacillus  subtilis R/ 27 4
WARBEIANATHBHEA ) 7 4L A Feline
calicivirus 3123t 3 ZiHAR AR APEESNLTB Y. &
HWTOBTANADESD D EHFEESINTNDT. KA
X, TS Y FABWHHAAVAEEZRTZ %, O
RTHITL TS FEELZHAIV THH 1, 2, 3, 4, 5,
6, 37, 53, 54, 56, 64, BL UMW, {FAYIZEIEN
Wgsp B L L TIPS B W 7R, B X O Wim iy
Bege L BT 5 1L TZ D WTRRICHE LY. Lo L,
T a—ViEEREE, LRIV ORMBEETHEEIEL
WEd 5.

FIT, AWFRTIR, AV EFAVARCRELSE
724 v % v (ISOTANT)” OiH#EH L LTORN %
PLHAAV [FPHEN & D FF-l L 72,

M EFE

PEGIWE]

HE 7" 12 BE v AB49 B2 4 M Bz (CCL-185, American
Type Culture Collection (ATCC)) & w7z #lao
421212, Minimum Essential Medium 53t (Eagle’s
MEM, Sigma-Aldrich Japan. Tokyo. Japan) (2, JE
T b o o8 3% 0 2 g VB vk 2 10%, 1%  L-Alanine/L-
Glutamine (200 mmol/L) (Wako Pure Chemical Indus-
tries(Wako), Osaka, Japan), 0.2% gentamicin sulfate
solution (50 mg/mL} (Wako) 3 &£ 0¥ 0.1% amphotericin
B (Wako) i L7z8bax W7z 74 LV ADRE
IEIE %2 5% 12 L7z3s iz v 7z, o 4 )V A0
SEETT T OMIE 2R eytopathic effect (CPE) % 4#
R & L 7=, HAAV #RiZ ATCC ¥R £ e fl 2 F W 727
U 72 Bk G 0RO RS B A B G FR & L T HAAV-
1,-2,-3, 4,5 &, -6 THAVEITIL A B & I3 5 HAdV-
7H MY IMBETE 45 & BA S A HAAV-11 B, 54T M4 4
Wige & Bi§- 5 HAAV-37, -53, -54, -56, -64, -85 M %
vz, BEH oS0 HADV & e LT, CPE»
%CE7HA8 W% 1500xg T2 M&E.o L, Lk
TER-80C THRE L 2.

71V AFEEE TCID50 BIFE

7 AV A DELATIEH 1 2HE - T Real time PCR T
EfiL7z. Bwel 70— FD 1w VYD, 1 x 10°
copy (27 A LI L 72 HAAV il % 2 50 1 BE:
THET 2 ERAML, 2> 70y Mk o7 A549
AMARA~FERE L 72, 5% CO., 34°C DA F 2 X—% T CPE
O hHE A 21 HEEH % L /2. Spearman-Karber % %
T median tissue culture infective dose (TCID50) /
mL &4 L7z,

VAT A NRBDET T/ 74 IV A5 RHEEE

FVALF A VEANIIM DA V35 74 L TH D72
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OHEH E DIREWTIE, A& > b 900 ul 2R LT, 05%
tween 80 7% 100 uL Mz, 15HFN T v 7 A L 72
2T v RAIHERAL HELT, A V287714 2900
uL (2 05% tween 80 % 100 uL MA T 1 HIRNVF v 2
A L7 %E W7z, European Committee for Stan-
dardization : CEN"™ @ EN  14476" Rt 127t »>Tx
YERA YT v BiTo . AR~
BT 57002, FEAlE T 4L AR AT REAER b
MU ARFIL 72, HAAV & 3580E W% 30%, 172, 3
7 SRR A LR L2REHNE 2 AT 23 B
AR L 21 HM CPE DR 2 iT-72. 3XTOT vt
A %I 2 B9k L 7.

b R

A4V & Md MEM Mg %851 C 1/2500 AL
AT, AHFITRER L 2 v LA 5h o 72 (data
not shown). HAdV @&l (TCID30) &, 54y
ANVATE =% IxI0CITHZ T, Kb BRaEfh 14-
IS BH, MMRRASED Line 16 Aif#DIRFETH CPE @
AW LR L7z s R T FRIZR LA, HAAV-H4
THE, HLWHRHEIEZ RS Z &2 5, Bi4éf% Dayld
HCTHBLAZCPE xRS L MMTOETOIEL
DEMND o fo. FHIMIEEB £ F 436 — 5.27 logw TCID
50/mL Tdh -7z (R). 2B OM LR T, AL
IZREREIIFED LN LA o 2. CEN @ EN-14476 %
EIEREFHEL, RCF L P TORETIE,
T a— VEHNT O A W AERIZAERA T E o
oo ZAuE, ALY ARMORELEEZ S, T
I—NEWETDHEF AN E T ANV RFEISHE OFRNTE
MW7z & E 2 L7,

FTARTOHOHAAV BT, 35 MO T999% L o
Ber A VAR RAMERRLTE 2. 5 MO T, EN-
14476 T A W ANEAHESIND, >4 logwk. T
NTOMER L 72 HAAV 2% L TR L 72, PCF ik
HAdV(1, 2, 3. 4, 5, 6 &) T, 1 7RO T 875~
99.9% D7 A N ARWEEDTEFE T & F2. EAENTULAFHE
RIS A HAAV-7 (X 30 OIS T L 96.9% DEv
By A N AR R R U2, BRI Je 2 B3
% HAAV-11 EEICEVES AR L. —75, EKC
BY . HAAV @ 9 %, HAAV-37. 53, -54, -56, 64, B
X U85 T, AT PCF A HAAV £ B K<, 1
A0 TH HAAV-53 £ & 0" HAAV-64 13 75.0% D #x
A NVARIROATER SN2, LA LEL EKC Mo
HAAV-37, -54, 56, B L U8 iEH & F 0% HEOH
A NARREERL, 3HMORISTIZ, $XT99.8%
Plogs 4N AR EER L.
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x=1 FIEA A NVEFOXRT T/ I ILZ (HADV : Human adenovirus) #5%

HAdV HAdV titer# 30" * 1'% 3'* 5%

P& | og TCIDEO/mL  Logio % Logio % Logto % Logio %
1 4.97 1.20 93.75 1.81 98.44 3.61 99.98 <497 <99.99
2 4.97 0.60 75.00 1.51 96.88 3.61 99.98 <497 <99.99
3 4.36 1.51 96.88 2.11 99.22 3.61 99.98 <4.36 <99.99
4 4.36 0.90 87.50 3.01 99.90 <4.36 <99.99 <4.36 <99.99
5 4.67 0.60 75.00 0.90 87.50 3.61 99.98 <4.67 <99.99
6 4.97 0.60 75.00 1.20 93.75 2.71 99.80 <497 <99.99
7 4.36 1.51 96.88 2.71 99.80 <4.36 <99.99 <4.36 <99.99
11 4.67 1.20 93.75 2.71 99.80 3.61 99.98 <4.67 <99.99
37 4.97 0.60 75.00 0.90 87.50 3.61 99.98 <4.97 <99.99
53 4.97 0.60 75.00 0.60 75.00 3.61 99.98 <497 <99.99

54% 4.36 0.60 75.00 0.90 87.50 3.6) 99.98 <4.36 <99.99
56 5.27 0.60 75.00 1.51 96.88 3.61 99.98 <527 <99.99
64 4.97 0.60 75.00 0.60 75.00 2.71 99.80 <497 <99.99
85 4.97 0.60 75.00 0.90 87.50 3.61 99.98 <497 <99.99

% 307 12308E, 1'"I31H, 3E3HD, SESATORGCHEETT.

#1X10° copy M HAQV % iEEMEAAEREL, 3% 14-16 HATE D TCID50 2K 7.
$ HAV54 (ZIBIEREAB UL -0, 3 18 HO TCIDSO B &K 7.

i
% =
B HAAV 13100 22 2 MG SN Tw 5D, £
DIFEALDORBBHPTRHETH S, HAIV IZH T 51
FWOFEMT, TLALHIE B 58 (CH)
ERONT-E (F) TOAERIN TS, EFHR
A9 H AR BAAV 25T L T 545, % < DAl
2B ORERIIAR R S %, HEENOBRZED T
THAH —HOMTEEINLHEETIE, HAIV O
BENC X o THEBEANOREA R L Y OT, EBRIZH
ARTHTLTWAEIIH L TOHBEDOHMALETDH
5. RATHIETIE, F VLTV a—ViEHFEEOFRE
REM L 720, AV LT OV 3 — VAN I R
LCHlaEEte BT 525, 05% OF FHiEEF MU
ARBHTHIE THAEEH D Doz, —
%, AFIETHW A Y v bA 4 VBB TIZ, BEHRTO
2500 A RD A E R e HFIE TdH o 72. CEN DRk
(LI EN1276 (2B 5257 7)) 7 HTOHBERFTM T
12, FHIBISRENTYAD, 74 VADEE, K
BB IMEOET I CEEL 5 5-O0FHATE 2ho
72",

EHRsE g L, CPERHABEL THARMET
w727 vt 41&, sHEEE (4 V28574 ViRmE) &
s 2 H2E o T, 22 HAAdVEIRO LY F
BA Y NRIERTE, — RIS A VARG MO
s£i%, TCID50, PFU (Plaque Forming Unit), ¥4V
AT —HEAVSLFEICLSL. —HfOovAVATH
WRIREBR DA, EE OB TS E EE T
X578, BEMOTANAERHCERBEOSEE, £74
VA DEE RN HIHAE 2SR 7% 5 720368 L 72 & h

LB IZWETH 5. HAAV (F B R C o 38 5l 3 BE 12 0%
WhH B LW, B TORMKREELFRLLY 2 &n
5, A NLABTOH— kR EIIRETH 5.
ZZCHMAZ 21 HETEL, MBIANTO% HAQV H
%A OS2 EH U BUST A4V R E BRAAR
L, CPE O& %115 AHETE, BHAHBRTOY A
NARAEEZ, BYANVAGREERL TS, £,
HAAV TD 96 v = V& AW/ CPE X, 1 7=V ® CPE
AT HAAVS % ¥ Tk, 1IPFU & —F§ 4. EfR L2
BEFRAND 16~17L—YBEF 174 VA ITE—|Z
b, FEAETRTO, HTI14~16 L — A CPE i}
HOMRTH-7. AR TIE, A NVAKEIE—H
&, BGAMETIE, MEATRRYBBOA—ELTVS
Bl 10fBREOENDLIMIBD LN I1UE, L
MOHMEE —F L TWAEY, —RICHELE, SR
ANWARNY 7 THRETHHEORET TIE, £<
Dy Ry Rl EOBETEEAIKRE (LML FHIC
EFTa2EBMONTVEY, KRBRTIE, £
BRSDIFAET B LG THAOFEEZE/RLTBY, &£

-
—

D, EBOBBEICLEVWEG T COFMATEZEERD
N7z, LaL, EROAEGRPERHRTOREITETS

LYEHOIETH 5.

AM7e ¢l PCF i HAAV & L Tid, HAdAV-5 O
SHERL LG, AT v a— VB oS E I
HAAV-3 DEZEASE N Z & L EWARRD H 7.
EKC MR A 2 RS 2R L2 DIk, B L[
BTdHY, EKCHERAE T 5EEMB~DIFRATZ
BABMICERT A, LLkwY, Fy b7 a—
WIENT E DI A NV AVER TR TE Lo o, §
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NTHHAAV 25+ Vb2 ¥ 7 v a2 — IV BEHNI 56 v &
SRR LS EMS, T I—VEMIIbSET L
AN BT L REDEHES THOANESBRFTE L.

FV AT V- VBIK L T B L, B TORE
T, 72— VEFENIEOR Y 4 NV AERIZTERTE

Barolz, I, ERLTW2EHMORELEER LN,

Ta=VEHIET B EF AL T4V ABEIER E DB
LN NRYAT SR B W

Mk Xbh, & HAAV B THET O RS DE 25D
Ehr-2% BAIOIERBEY? S 1 BTy AV ALFE
# 1/10-1/100 (KT &, 55 TIEY 4 VAL %R
LESIZIBREET W, vk v 7 a— L
(ISOTANT) &, SRWE HAAVEIRZETH Z & 5TE
FRTET

FIRERECRE | AR E S EAEN RN L RUAHEE -
7 7k ORFAWERGITHETOTETENLETD 255, #
ROMITRERZEEE 52 Tuhv, EFOFHE—L,
XEHE 7v 7 ORFEHELTH 5.
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Abstract

Human mastadenovirus (HAdV) is highly resistant to common hand disinfectants. Epidemic
keratoconjunctivitis and pharyngoconjunctival fever cause explosive infections in confined
spaces, leading to nosocomial infections and other mass infections. Hemorrhagic cystitis and DIC
caused by HAdV is also a major problem during hematopoietic stem cell transplantation, and
since there are currently no effective antiviral agents against HAdV infection, it is important to
control the spread of infection using disinfectants.

The disinfecting and virucidal abilities of ozone are already well ',l’mown. In 2019, we reported
that ozonated alcohol agent has high virucidal potential. Contrarily, alcohol disinfectant is not a
disinfectant that can be used universally; there are cases in which it cannot be used due to relig-
ious beliefs. Therefore, in this study, we evaluated the antiviral activity of the agent with ozone
stahilized in oil using adenovirus to evaluate its ability as a disinfectant. The viability of the virus
was evaluated through reaction times ranging from 30 s to 5 min. As a result of this study, slight
differences in reactivity were observed among HAAV types, but more than 70% of the virus was
killed within 30 s, and the virus survivél rate was reduced to 1/100 within 3 min. It was con-
firmed that the ozonated oil disinfectant is capable of killing HAdVs.

Key words: human adenovirus, ozonated oil, non-alcohol disinfectant
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