Q)]
2017 2019

Analyzing a relationship between a diffusion of pathogenic microorganisms in
river water and occurrences of infectious disease in Zambia

Higashi, Hideaki
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PCR

To elucidate the transmission system of zoonotic pathogens in Zambia, we
focused on anthrax spores in river water and attempted to reveal the waterborne transmission of the
pathogen. In the Luangwa River basin, where anthrax outbreaks have been occurring repeatedly, river
water samples were collected by the anthrax spore enrichment method developed in this study. By
using PCR and next-generation sequencing, the presence of anthrax in the river water was
demonstrated. Additionally, we also found the presence of enteroviruses in the river water.
Furthermore, environmental information such as river water depth, temperature, turbidity and flow

rate were measured at the sampling sites, and a model of pathogen diffusion by river water was
constructed.



-
o~

1 A Swe o oy
=
B = 2 g—” 4
e ]y S
R
\\ o ;
A B ) A B
, C
2
9 H~11
NanoPore 10 kb
PCR
Bacillus PBS
HA
0.45u m
8um (~1um 8um

HA



2017 #-~2019 11
2017 1 B
1 A
13 1 40 3 1
17
PCR
MinION
HA
2018 2019 2017
2017 2
2011 150 400
7 2018 15 1
20 40 2019 15 1 40
HA
CoD TOC
DNA PCR
PLET 2
2011
2016
' 2017.Nov.
wr #2018 Nov BV
o 0,3,019 Nov 2016
J-_.;,
2018
2019
= 100m
HA
2017 4-~2019
Aichi virus,
Enterovirus, Human Norovirus Gl GIl, Hepatitis A virus, Rotavirus (RoV), Pepper
Mild Mottle Virus (PMMoV) F-RNA pahge GI GIV gPCR



RoV PMMov 2017 2019
St. Venant
1 B 40
3 Luangwa Bridge 1 C
. South Luangwa
Luangwa Luangwa Bridge
1200 HAnEwW B J
Luangwa £ 1000
fed 800
Luangwa '
Bridge South g 600 |
. Luangwa LS \H
\ _\g = 400 L
\. : = 200
- 0.0E+00 2.0E+05 4.0E+05 6.0E+05 8.0E+05 1.0E+06
3 : 1.0
) uangwa)l A
08 |Simulation|Measured rafige
[Exb) E / / |
] =} / \
’ - < 06 o | ‘ i
% =
=~ ()
s ( & 0
- T am % 0.2 ‘ ‘
. 45, e
Y -::’ 0.0
A e R 20k 0.0E+00 2.0E+05 4.0E+05 6.0E+05 8.0E+05 1.0E+06
SA)IE ERsh o OREEE [m]
3
South Luangwa
" Luangwa Luangwa Bridge
0.9 —Outbreak(1 week)
£ —10 day
o
‘é 0.8 —20 day
*a;:: 0.7 —30 day
o —40 day
s 06 150 day
3 0.5 | —60day
N
= 0.4 /‘\
E 03
o
Z 02
0.1
0.0

0.0E+00 1.0E+05 2.0E+05 3.0E+05 4.0E+05 5.0E+05 6.0E+05 7.0E+05 8.0E+05 9.0E+05
A& B o D REEE [m]



9 9 5 5

Furuta Y, Harima H, Ito E, Maruyama F, Ohnishi N, Osaki K, Ogawa H, Squarre D, Hang"ombe BM, 3

Higashi H

Loss of Bacitracin Resistance Due to a Large Genomic Deletion among Bacillus anthracis Strains 2018

mSystems e00182-18
DOl

10.1128/mSystems.00182-18

Simbotwe M, Fujikura D, Ohnuma M, Omori R, Furuta Y, Muuka GM, Hang®ombe BM, Higashi H. 13

Development and application of a Bacillus anthracis protective antigen domain-1 in-house ELISA 2018

for the detection of anti-protective antigen antibodies in cattle in Zambia

PLoS One €0205986
DOl

10.1371/journal .pone.0205986

Simbotwe M, Mulenga E, Furuta Y, Muuka GM, Hang’" ombe BM, Higashi H. 67

Geographic distribution of cattle anthrax in Western Zambia 2019

JIVR 195-202
DOl

Toyomane K, Furuta Y, Fujikura D, Higashi H 7

Upstream sequence-dependent suppression and AtxA-dependent activation of protective antigens in 2019

Bacillus anthracis

PeerJ e6718

DOl
10.7717/peerj.6718




Akamatsu R, Suzuki M, Okinaka K, Sasahara T, Yamane K, Suzuki S, Fujikura D, Furuta Y, Ohnishi 25

N, Esaki M, Shibayama K, Higashi H

A novel sequence type in Bacillus cereus strains associated with nosocomial infections and 2019

bacteremia in Japan

Emerg Infect Dis 883-890
DOl

10.3201/eid2505.171890

Fujikura D., lkesue M., Endo T., Chiba S., Higashi H., Uede T 8

Death receptor 6 contributes to autoimmunity in lupus-prone mice. 2017

Nat. Commun 13597
DOl

10.1038/ncomms13957

Fujikura D, Muramatsu D, Toyomane K, Chiba S, Daito T, Iwai A, Kouwaki T, Okamoto M, Higashi H, 163

Kida H, Oshiumi H

Aureobasidium pullulans-cultured fluid induces IL-18 production, leading to Thl-polarization 2018

during influenza A virus infection.

J Biochem 31-38
DOl

10.1093/ jb/mvx062

Ogawa H, Kajihara M, Nao N, Shigeno A, Fujikura D, Hang"ombe BM, Mweene AS, Mutemwa A, Squarre 9

D, Yamada M, Higashi H, Sawa H, Takada A

Characterization of a Novel Bat Adenovirus Isolated from Straw-Colored Fruit Bat (Eidolon 2017

helvum)

Viruses E371
DOl

10.3390/v9120371




Ohnishi T, Yamada K, lwasaki K, Tsujimoto T, Higashi H, Kimura T, Iwasaki N, Sudo H 9

Caspase-3 knockout inhibits intervertebral disc degeneration related to injury but accelerates 2019

degeneration related to aging.

Sci Rep 19324
DOl

10.1038/s41598-019-55709-3

27 2018

2018

63

2018

2018




2018

Hideaki Higashi, Qiu Yongjin, Ami Soda, Yasuhiko Suzuki, Chihiro Sugimoto, Ayato Takada, Kimihito Ito, Hiroshi Kida,
Hirofumi Sawa

Research activities at Hokudai Center for Zoonosis Control in Zambia

2nd International Joint Symposium: Promotion of Infectious Disease Research Cooperation between Africa and Japan toward
Science, Technology and Innovation

2017

Hideaki HIGASHI

Research Center for Zoonosis Control and Hokudai Center for Zoonosis Control in Zambia, Hokkaido University

2019

2019

Yongjin Qiu, Hideaki Higashi

Candidatus Borrelia fainii ~a new world relapsing fever borrelia in Zambia~

Joint symposium for the control of zoonoses in Zambia

2020




93

2020

2018

(Inaba Manami)

(60749448) (12601)
(Aichi Masaatsu)
(40645917) (12601)




