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have profoundly impacted human life, causing serious economic damage to society, and posing serious
health risks to both infected individuals and their close contacts. Thus, the development of efficient and
economical techniques for early warning and monitoring of the virus outbreak is critically important. As a
research method, wastewater-based epidemiology examines the virus content in wastewater and integrates
factors such as virus survival characteristics, wastewater volume, and the population served to monitor and
predict regional trends in virus infections. This study reviews past Japanese virus epidemiological
surveillance techniques and application case, and highlights challenges faced in detecting low
concentrations of virus in wastewater in Japan. Additionally, this work explores advancements in Japan’s
wastewater-based virus detection technologies and predictive models. Based on these findings, the study
outlines the significance and future directions of wastewater-based epidemiology as a public health early
warning and prediction system. Ultimately, this work aims to provide valuable insights for establishing

and optimizing wastewater-based epidemiology monitor systems for early virus detection and warning in

% 64

China.
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Fig.1 Method for virus concentration and separation

ETHREENKREFERPFITRES BT E

based on negatively charged membrane in aqueous

environmental samples
Wi W 7 (Norovirus ) J&—FHRES | IE 40 B 14 2
P B A TR , LR SN ER5E b A7 136 1k 1]
B3 2R AR A R A U AR A
T HARRIE KRN G o B X8 A
FEEAT T IRA BT K AT A 0F 5 IF I I &

H0 3 T R ) A o R R O R S . B
FEAE R 5 K AR ER T K A A R R AR
HUF R A I Iz mr sk B 20 LA, T
AT AL, B AR IR 2 ST T — 085 10 7 Uk
YT D0 3 o 2% O 3 30 Ao 3 5 ) Y K A i
B G 1L RNA VR B , I X B2 Wk B 45 LA T 40T, —
H % B0 B TR R R A6 2 ik S, R AR
BT AAT R AR 1A% e vk 8 B 4 B A48 /Ny
Fo N SEPSH R A D i AR5 T IRk 1 4 R
HRCE S UG T K AR FE Z [ A 56 R 45 51
B, V5 7K R e I AR R B U Bl T 3k 1000 4%,
L B X 5 R e B 1 Sk R AN B B ]
FEFEAR M o HAC[E 438 4 T /K GE o0 42 [ 18
FAG K HE K T e EE v B UEAT TR
S B W VR B 0 H T {E R ND CR A #)) ~
9. 5%107 copies/L, B Zh £ WA 4L, (HAT R E,
15 7K R g 0 R 1 1 o 5 TR R R
TWEEYA . EERITHIOH—10H),6 1 3K
AUGE AN 25 00 FHAEAS 1 2520 36% (22 MEA G 1 8
AS) L G IS PR RS o i B 1) BH A 538 55% (22
AFEARFRE 124, R TF AT (11 H—K4E3
FO BB %R 53 G T R s 2746 1 5
#it 709, G 11 35 P A Ao A6 H S R i 85% -
HE IR 5 289w B (Poliovirus ) VE A /1N JLFRIECAE (Y
o AR B /NS EAZ RS B R AR R, B
W A KB AR AR . H 2013408, H
A [ 37 B G W 5 T T IR TR B K AR B Y
15K AT EIFSE , 2016 4F 7 A, 76 575 K BURE I A5
SR T 3 B E K T R B , {0 28 ] 57 B G i A
FEITHAIA 2000 1 A bR O B Z 5 A TR —
SR AN 2], PR b ) DB 3 — e — B 1 o AL TR
LB, 2016 4F T R, H AR [ 7 B YL RE W 5% T J I
TH R 0 B T T TS K AT I s 0 A (LR
2), WAL R BN, IEEV-A iR b, FpE s
B Ad(Coxsackie virus, CA4){F 3 kb ¥R B35 /K AL 5 h gk
Kt TG CA10 AT CA2 U 43 578 2 Ab BREE KRR i
HORE RS . DERBE KRR i rh 43 5 O 1 i 2 R
KZJ&E T EV-B R, H 3% 795 5 6 (Echovirus 6,
E6)7E 18 MG KR AT 16 19k Hh A e i ik
87. 5% [RIAF, 76 15 A IRBEARE A H 1 ] 5 25
B BS(CB5) , iX 478 17— & Y BBl e 8 i A 7 1 ]
RETE. 52015 A A9 AF EE 45 SLAH L, CBS 1% BH 4 4

« 28 -



Joer

www. cnww 1985. com 5

W, 5 B ORT RIRAT IR R B R e R A AAT AL TR 4G R R

FA41E FoH

RARFEARAS (A E6 B H s I\ 6 Kb 38 i E] 16 4k,
Pl 522 75 B3(CB3) AR H M st L 7 b3 m &) 11
b o X X ] BEAEAE AT TR 2 4
H B I R e o 2 T H A R, WnIR TN A
E13 E19 FE21 55 AU AE AR K FE gl i, JF AR A

100)

80

A S

Qn=72) R(n=36)
RbE R

Kt HE A 2

o

w

A 2K B SR E 7 45 (CH: b £13 45T A — R YL I 4R
M 7E 2009 4F , E21 ME19 W] & 7E 2013 48 ) . H
20134 )oK, E19 45905 15 B AR AR TE H A AN [W] 1 14 £
Hb 5 A ERBE KRR Fp g — UM ARG H 330 6 W 3% T 5
A R 1 i AR BIAS BT E A H A Ml

Rt RA
5w

S

A(n=36) B(n=90)
" R

C(n=120) D(n=150)

[ CB3 MNCBS | E3 [ENEG NENELL
E18 1 25 IE30 MNPEV

K(7=90)

5 -

1(n=120) J(n=12)

Fob
KetH=/%
I 10.00
Bl 1111
[ 12,63
[ 1667

P(n=72)
P

B 1759
2411

B2 20164 18—2017F3 A HAELEREARAMNFERESKRITRFNFEER
Fig.2 Epidemiological investigation results of enterovirus sewage from Japan National Institute of Infectious Diseases from
January 2016 to March 2017
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