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Dayl 10/28 (Sat) Symposium 1

Epidemic Situation and Risk Assessment of schistosomiasis

China, 2015-2022

OShizhu Li'?, Lijuan Zhang', Jingbo Xu', Yuwan Hao', Jing Xu!, Chunli Cao'

! National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention;
Chinese Center for Tropical Diseases Research; WHO Collaborating Centre for Tropical Diseases;
National Center for International Research on Tropical Diseases, Ministry of Science and
Technology; Key Laboratory of Parasite and VectorBiology, Ministry of Health, Shanghai, China. >
School of Global Health, Chinese Center for Tropical Diseases Research-Shanghai Jiao Tong
University School of Medicine, Shanghai, China.

Schistosomiasis is an important and widespread neglected tropical disease (NTD) with public health
importance. According to Healthy China 2030 Plan Outline and Action Plan for Accelerating the Goal
of Schistosomiasis Elimination (2023-2030), all counties with schistosomiasis endemic will reach the
criteria of transmission interruption and elimination in 2025 and 2030 respectively. The prevention
and control of schistosomiasis reached the standard of transmission control on PLAD level in 2015.
To analyze the difficulties and problems among the progress of transmission interruption and
elimination, data on schistosomiasis epidemic situation and distribution of snails from 2015 to 2022
including 12 provincial-level administrative divisions (PLADs) in the south of the Yangtze River Basin
was collected and analyzed. According to the results, schistosomiasis patients decreased from 77194
in 2015 to 28568 in 2022, and mainly advanced schistosomiasis patients (99.99%) in 2022. The
positive rate of serological test on schistosomiasis declined from 2.59% in 2015 to 1.44% in 2022. The
areas of snail habitat rebounded slightly from 3562.88 million m* in 2015 to 3688.21 million m* in
2022. The results suggested that the epidemic situation of schistosomiasis in China had dropped to a

lower level.
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Dayl 10/28 (Sat) Symposium 1
Emerging mosquito-borne, and tick-borne diseases in China

OYuan Fang'?, Yuan-Yuan Li!, Shizhu Li'*

! National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention;
Chinese Center for Tropical Diseases Research; WHO Collaborating Centre for Tropical Diseases;
National Center for International Research on Tropical Diseases, Ministry of Science and
Technology; Key Laboratory of Parasite and Vector Biology, Ministry of Health, Shanghai, China. 2
School of Global Health, Chinese Center for Tropical Diseases Research-Shanghai Jiao Tong
University School of Medicine, Shanghai, China.

Epidemics of emerging and neglected infectious diseases are severe threats to public health and are
largely driven by the promotion of globalization and by international multi-border cooperation.
Mosquito-borne viruses are among the most important agents of these diseases, with an associated
mortality of over one million people worldwide. The well-known vector-borne diseases (VBDs) with
global scale include malaria, dengue fever, chikungunya, and West Nile fever, which are the largest
contributor to the disease burden. Although, the morbidity of some VBDs has sharply decreased due
to expanded programs on immunization and more efficient control strategies (e.g., for Japanese
encephalitis and yellow fever). However, the provinces reporting dengue cases each year have
expanded from the southeastern coastal region to the southwest, central, northeast, and northwest
regions. Records of Tembusu virus and Getah virus have covered more than half provinces of China,
and are mainly comprised of reports from the last decade. Notably, ZIK'V was isolated in mosquitoes
from Yunnan, Guizhou, and Jiangxi provinces. Moreover, the infection rate of Jingmen virus in tick
has increased in recent years. These highlight that wide-ranging, systematic, and continuous molecular
monitoring of vector-borne circulating viruses in mosquitoes and ticks is urgently needed. This
monitoring would provide a comprehensive understanding of VBD diversity, geographic distribution,
evolution, shifts in circulating genotypes, and infection rates in China and other neighboring countries
and allow accurate and timely estimations of the true disease burden and prevalence of emerging/re-

emerging and known vector-borne pathogens.
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Dayl 10/28 (Sat) Symposium 1
Construction and Application of Parasitic Diseases Surveillance—Response System in China

OYuwan Hao, Qiang Wang*, Tian Tian, Zelin Zhu, Shizhu Li*, Ning Xiao, Xiaonong Zhou
National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention; Chinese
Center for Tropical Diseases Research; WHO Collaborating Centre for Tropical Diseases; National
Center for International Research on Tropical Diseases, Ministry of Science and Technology; Key

Laboratory of Parasite and VectorBiology, Ministry of Health, Shanghai, China.

Parasitic diseases have been widely epidemic in China with a long history. Great endeavors made led
to significant decrease in morbidity and mortablity caused by several major parasitic diseases, while
challenges existed to eliminate parasitic diseases. Surveillance-response system has played a crucial
role in identifying public health problems, ascertaining the distribution and epidemic dynamics,
discovering outbreaks and epidemic anomalies, evaluating the effects of on-site intervention activities
and identifying risk factors. Parasitic disease surveillance has also developed continuously alongside
advances in surveillance technologies and changes in endemicity, which has been accompanied by
expansion in terms of the scope and contents of surveillance. Monitoring surveillance sites, thematic
surveillance, risk surveillance, and case reporting all served as key elements in the parasitic disease
surveillance system and played unique roles over time. We reviewed the progress of the surveillance
system for parasitic diseases, analyzed the role of the surveillance-response system of parasitic
diseases through elaborating the surveillance acitivites and typical surveillance-response events.
Suggestion and comments for improve the surveillance-response system were put forward for further

control or elimination of parasitic diseases.
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Dayl 10/28 (Sat) Symposium 1

Intelligent monitoring technology for schistosomiasis transmission sources based on a

composite model

(OlJingbo Xue!, Lijuan Zhang', Yuwan Hao', Jing Xu', Shizhu Li'?

! National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention;
Chinese Center for Tropical Diseases Research; WHO Collaborating Centre for Tropical Diseases;
National Center for International Research on Tropical Diseases, Ministry of Science and
Technology; Key Laboratory of Parasite and Vector Biology, Ministry of Health, Shanghai, China. 2
School of Global Health, Chinese Center for Tropical Diseases Research-Shanghai Jiao Tong
University School of Medicine, Shanghai, China.

Schistosomiasis poses significant health risks in many parts of the world. Monitoring its transmission
sources is crucial for its control and eventual eradication. Traditional methods, while effective to some
extent, have limitations in real-time data collection, analysis, and prediction. This paper introduces an
intelligent monitoring technology for schistosomiasis transmission sources based on a composite
model.

The proposed composite model synergistically integrates multiple data-driven techniques, including
artificial intelligence (AI), machine learning algorithms, and geographic information systems (GIS).
By harnessing the power of big data analytics, the model can predict potential transmission hotspots
with high precision. This not only allows health officials to target interventions more effectively but
also conserves resources by focusing on areas with the highest transmission risks.

Furthermore, the composite model's adaptability means it can be fine-tuned based on specific regional
needs, making it universally applicable. By providing insights into the dynamics of schistosomiasis
transmission and potential risk factors, the model also aids in policy formulation and health strategy
planning.

In conclusion, the intelligent monitoring technology presented in this paper offers a transformative
approach to schistosomiasis control. By leveraging advanced computational techniques and real-time
data, it promises a more proactive and effective strategy in the global fight against this debilitating

disease.
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Dayl 10/28 (Sat) Symposium 2

The prevalence status of visceral leishmaniasis in China and control efforts by applying One

health approach

OLulu Huang', Zhengbin Zhou', Jingshu Liu?, Jingbo Xue'?, Yuanyuan Li',Shan Lv'?, Shizhu Li'-?
! National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention;
Chinese Center for Tropical Diseases Research; WHO Collaborating Centre for Tropical Diseases;
National Center for International Research on Tropical Diseases, Ministry of Science and
Technology; Key Laboratory of Parasite and VectorBiology, Ministry of Health, Shanghai, China. >
School of Global Health, Chinese Center for Tropical Diseases Research-Shanghai Jiao Tong
University School of Medicine, Shanghai, China.

Visceral leishmaniasis is a zoonotic parasitic disease transmit by sandflies. Since leishmaniasis is a
zoonosis with a complex transmission cycle, interrupting transmission from animal reservoirs to
humans and establishing collaborative "human-animal-environmental" prevention confronts many
difficulties, necessitating cooperation across different sectors, regions, and disciplines. The One
Health approach, which jointly promotes human health, animal health, and ecological wellbeing, has
advantages in controlling zoonoses and can effectively tackle this intricate public health issue. This
study analysed the epidemic situation of visceral leishmaniasis in China from 2015-2022 and also puts
forward strategies to eliminate visceral leishmaniasis using a One Health approach, and discusses
implementing systematic monitoring and interventions along with collaboration across sectors,
regions, and disciplines, to provide insights for controlling and eliminating visceral leishmaniasis in

our country.

14



Dayl 10/28 (Sat) Symposium 2
Molecular diagnosis and environmental biosensing

OKun Yin'
!'School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong

University School of Medicine

Infectious diseases have induced a great health burden with enormous morbidity. Millions of people
died from infectious diseases including acute respiratory infections, enteric infections, and AIDS. For
example, the COVID-19 pandemic has become a public health emergency of international concern.
Molecular diagnosis for the rapid, sensitive detection of pathogens is of very importance for infectious
disease control. Recent studies confirm that wastewater-based epidemiology, along with the clinical
data, may provide critical monitoring of SARS-CoV-2 transmission and an early warning sign for the
outbreaks of the COVID-19 regardless of symptoms. Therefore, detection of infectious pathogens at
human-environment interface under One Health concept is likely to play a crucial role in disease
transmission tracking, epidemiological study, and environmental risk surveillance. Dr. Kun Yin
successfully bridges gaps among different fields and opens up new opportunities for the development
of novel biosensors. Compared with traditional analytical methods, these biosensors are much simpler

with good sensitivity and  selectivity, which have outstanding advantages in practical application.
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Dayl 10/28 (Sat) Symposium 2

Fully integrated microfluidic platform for multiplexed detection of HuNoV by a dynamic

confined space implemented one-pot RPA-LAMP system

Fumin Chen', Chenang Lyu?, Zhao Li’, Leshan Xiu!, Huimin Li!, Yi Xie', Runzhen Cao!, OQingin
Hu'", Kun Yin'

"School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong
University School of Medicine, Shanghai 200025, P. R. China, ? Department of Food Science and
Technology, School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240,
P. R. China, * Stake Key Laboratory on Integrated Optoelectronics, Institute of Semiconductors,
Chinese Academy of Sciences, Beijing 100083, P. R. China

Accurate and early detection of HuNoV subtypes is essential for effective treatment, early surveillance,
risk assessment, and disease prevention. In this study, we present a portable and multiplex HuNoV
detection platform that combines integrated microfluidics and cascade isothermal amplification with
a streamlined protocol for clinical fecal-based diagnosis. To overcome carryover contamination and
incompatibility between recombinase polymerase amplification (RPA) and loop-mediated isothermal
amplification (LAMP), we have developed a Dynamic confined space implemented One-pot RPA-
LAMP colorimetric detection system (DORLA), by creating a hydrogen bond network. The DORLA
system shows excellent sensitivity, with detection limits of 10 copies/uL and 1 copy/uL for HuNoV
GI and GII, respectively. In addition, we have developed a portable diagnostic platform consisting of
a thermostatic control module and an integrated 3D-printed microfluidic chip with specific HuNoV
capture, nucleic acid pretreatment, and DORLA detection, which enables simultaneous diagnosis of
HuNoV GI and GII. Our DORLA-based microfluidic platform exhibits satisfied performance with
high sensitivity and portability, offering great potential for rapid point-of-care detection of HuNoV in

clinical fecal samples, particularly in resource-limited settings.
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Dayl 10/28 (Sat) Symposium 2

Multi-omics approaches to study human malaria parasites: from genomics to immunomics and

beyond

(OKokouvi Kassegne'**, Hai-Mo Shen', Yan-Bing Cui', Shao-Jie Xu', Zhi-Shan Sun®3, Shen-Bo
Chen!, Xiao-Nong Zhou'*?, Jun-Hu Chen"*?

'National Institute of Parasitic Diseases at Chinese Centre for Disease Control and Prevention
(Chinese Centre for Tropical Diseases Research), Shanghai 200025, PR China, > School of Global
Health, Chinese Centre for Tropical Diseases Research, Shanghai Jiao Tong University School of
Medicine, Shanghai 200025, PR China, * One Health Center, Shanghai Jiao Tong University-The
University of Edinburgh, 200025 Shanghai, PR China

RIFINs are Plasmodium falciparum adhesins associated with severe malaria. They are naturally
immunogenic, and humoral immune responses to RIFINs can be detected in areas of malaria
epidemicity. We showed that a subset of RIFINs that were never reported are potentially targets
for serological protectivity and are likely alternative ligands involved in host immune inhibition.
First, systematic analysis of humoral immune responses to RIFIN proteins and association of
protein reactivity with incidence of severe malaria allowed to select five potential protein targets
of serological protection. Second, neutrality tests of the candidates from the selection on
homologues of clinical isolates from global populations found semiconserved domains under
balancing selection. Third, biomolecular interaction tests of the candidates with the inhibitory
immune receptor LLRB1 and their effect on the cytolytic function of an LILRBI1-expressing
human NK cell line validated four of the RIFIN candidates to interact with LILRB1 and implicate
in immune inhibition. Finally, structural models of LILRB1 in complex with the most antigenic
RIFIN in blind protein-protein docking calculations and molecular dynamics simulations revealed
amino acid sites of the semiconserved region associated with activation of LILRB1-mediated
signalling. This is a groundbreaking study that advances our knowledge to select potential RIFIN

antigen multiepitopes for the rational design of RIFIN-based subunit vaccine construct.
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Dayl 10/28 (Sat) Symposium 3
Application of China's experience of schistosomiasis control and elimination in Zanzibar

OKun Yang'

! Jiangsu Institute of Parasitic Diseases

This study aimed to assess the efficacy of a collaborative approach involving China, Zanzibar, and the
WHO for the elimination of schistosomiasis in Africa. In February 2017, specific locations in Zanzibar
were chosen as study and control sites based on varying levels of schistosomiasis infection rates. An
innovative strategy encompassing infection source control was applied in the study areas. This strategy
encompassed mass drug administration (MDA) employing praziquantel for humans and
comprehensive snail control using molluscicides during the initial two years. In the subsequent year,
a more targeted approach was adopted, involving praziquantel treatment for confirmed human cases
and molluscicide use solely in regions with snail infections. In contrast, the control sites exclusively
underwent human MDA utilizing praziquantel. To track and document study data, a schistosomiasis
information system (SIS) was developed. Through close monitoring and comparison of human
infection rates, the effectiveness of the integrated strategy was evaluated. As a result of the three-year
implementation period, the prevalence of schistosomiasis in humans reduced significantly, meeting
the elimination criteria. Notably, transmission factors such as snail infections and awareness about
schistosomiasis exhibited marked changes. The SIS platform was instrumental in recording human
and snail infection data while facilitating continuous monitoring and surveillance efforts. In conclusion,
the integrated strategy focusing on interventions to curtail sources of reinfection, encompassing both
infected humans and snails, has demonstrated remarkable success in eradicating schistosomiasis in
Zanzibar, thereby serving as a promising model for addressing schistosomiasis haematobium in the

broader African context.
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Dayl 10/28 (Sat) Symposium 3

Towards the elimination of schistosomiasis japonica through control of the disease in domestic

animals in the People's Republic of China

(OCao Zhi-Guo', Huang Yin-Yin', Wang Tian-Ping'
! Anhui Provincial Institute of Schistosomiasis Control, Hefei, Anhui Province, the People’s

Republic of China

Schistosomiasis japonica, caused by Schistosoma japonicum, is an endemic, zoonotic parasitic disease.
Unlike other species of Schistosoma, over 40 species of wild and domestic animals can act as reservoir
hosts of S. japonicum, which increases the difficulty for the control of this tropical disease. Domestic
animals, particularly water buffaloes and cattle, are thought to play an important role in transmission
of schistosomiasis japonica. Hence, since the mid-1950s when the People’s Republic of China
launched the National Schistosomiasis Control Program, the control of schistosomiasis in domestic
animals has been carried out almost synchronously with that of human schistosomiasis, such that great
strides have been made over the past seven decades, and is now moving toward the new control target:
full elimination of schistosomiasis japonica in 2030, the promise specified in “Health China 2030”
blueprint. In this article, we review the history and current status of schistosomiasis japonica control
in the People’s Republic of China, briefly introduce the species of animal hosts and their susceptibility
to S. japonicum, thoroughly analyse the prevalence of domestic animal schistosomiasis at different
stages of schistosomiasis control and the role of different species of domestic animals in transmission
of the disease, summarize the control strategies and assess their effectiveness. Furthermore, the

challenges ahead are discussed and recommendations for future direction are provided.

19



Dayl 10/28 (Sat) Symposium 3
Novel Compounds Against Echinococcus multilocularis

(OZhisheng Dang', Wei Hu', Xiaonong Zhou'

! National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention,
Shanghai, P.R. China

We introduced an epoxy group to mebendazole by a reaction with epichlorohydrin and obtained two
isoforms, mebendazole C1 (M-C1) and mebendazole C2 (M-C2). The in vitro effects of mebendazole
derivatives at different concentrations on E.multilocularis protoscoleces and metacestodes as well as
cytotoxicity in rat hepatoma (RH) cells were examined. The results demonstrated that the solubility of
the two derivatives was greatly improved compared to mebendazole. The mortality of protoscoleces
in vitro reached to 70-80% after 7 days of exposure to mebendazole or M-C2, and M-C2 showed
higher parasiticidal effects than mebendazole (p> 0.05). The parasiticidal effect of M-C1 was low,
even at a concentration of 30 uM. The percentage of damaged metacestodes that were treated with
mebendazole and M-C2 in vitro at different concentrations were similar, and M-C1 exhibited
insignificant effects on metacestodes. Significant morphological changes on protoscoleces and
metacestodes were observed after treatment with mebendazole and M-C2. In addition, the introduction
of an epoxy group to mebendazole also reduced its cytotoxicity in RH cells. Our results demonstrate
that the introduction of an epoxy group not only improved the solubility of mebendazole, but also

increased its parasiticidal effects on E. Multilocularis and reduced its cytotoxicity in RH cells.
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< vV AEMBBFPETEE R ORRGLEK : 2015-2016 F i@ T 3 FHEE)
The infection rate of intermediate host snails of Schistosoma mansoni: the common

seasonal variation in 2015-2016.
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#i 1, Collins Ouma®, #JIl F 1, /&Y BE _H{!

VR REWIT, 2 ASK, 3 NUITM-KEMRI, 4 Maseno Univ.

OKyoko Futami!, Mihoko Kikuchi!, George Sonye?, Scholastica Wagala®, Hildah Otieno?,
Noriko Kobayashi!, Collins Ouma*, Noboru Minakawa!, Shinjiro Hamano!

INEKKEN, ?ASK, *NUITM-KEMRI, *Maseno Univ.
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HEAORRBICHEI2HBREDI Fa v FIT - v P27 u—L4 b (cob) BIETICES
BT

Molecular epidemiological characterization of alveolar echinococcosis in horses
slaughtered in Japan based on mitochondrial cytochrome b (cob) gene of Echinococcus

multilocularis
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(OMasato Imamura!, Tatsuro Hifumi!, Tetsuya Tanaka!, Ichinosuke Suzu!, Miho Sato!,

Kohei Akioka?, Chiaki Fujimata?, Ryohei Shinkai®, Tsutomu Maeda?®, Kodai Kusakisako?,

Hiromi Ikadai?, Noriaki Miyoshi!

Toint Faculty of Veterinary Medicine, Kagoshima University, 2Kumamoto Prefectural Meat

Inspection Office, *Fukuoka Prefecture Meat Safety Inspection Center, *School of

Veterinary Medicine, Kitasato University
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BETFHICHFHIN TS, 23 —TPHEHETIILURRD cobBInT % H\ 72 HiBE
R DRERE SN TV B A, BTomEIImo Thhv, AR CIIHAOBEAED
% E HEIC 3B 1) B 0 THEFM A L 2 i $ 3 72010, %R D cob BT %151
& L7200 F RN 24T 2 72,

[BPRE & 75ik] 2020 4 12 A2 5 2022 48 11 Aic, HHRE. @R, fERER O SR
I & 72 55T 6300 BH (HAEE 4053 S5 X U8 F KX PE 2247 §8) @ 5 5, FFIICIKH
OG22 O 725 187 BHO K W RICHEZ 1T o 72, 187 BHOWGRIZ, HAEE 168
SH, NS XEIIFETH o7z, TS OKABMRSEZ M RIC, FHEHMEE S X O cob
LT 2N &35 PCR 217> 72, & b2, PCRBMEMIATIZ PCR HEIEEY % Fv 72 &
AV 7 by =7 v AT ERIT O, 56 2 ERS]1Z MEGA11 % H V> 7z Tamura-Nei
T NCEED L BHEE AR O RN 21T > 72, & 51T PopARTverl.7 # F\ s 72
TOaRA T Hy T — IR RT o 7,
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(3] AR A S L O PCR & DR, %@ HIE & 227 L 721513 187 S+ 70 BHT
HY, WiRiZ 2R HAFET, SHB A F XETH 72, HRELIIHAEDE T
1.53% (62/4053) . HF XEDETIZ0.36% (8/2247) THo7=, £7-. AL 27 b
— VIV ABIOGTRMEITIC L > T, HREOE»HLIZT Y 7RICHEHINSE 5200
BEFRBAELN, A FZXFEOEILIZIT—u v AU HHHI NS 4 DDBELETFRIRE S
N7zo PopART ZfH\WenTa X4 T3y 7 — 7N OfEE, HAREDOKRKIT A V7 A
R VLYBERE. 1 REEORUKIE A — R b U T A EERR &BEIICAEBTH o 7,

[(#22] ULofERE»rS, HAEE A F XEDE» LS M=% SR oBEE TR
> Tz, T, hFATclRaa—TeArba—ny MoLaLl#Enr2Amitisn
TEY, HREAF ZICHT 24 05RO TREAN R E KM T 2bD0TH L, T
bbb, %WUERD cobBE T #HE & L7 PCRIZE DS @ HIEIC 351 2 HBLH) 7B s
FEBEZHLPICTL2DICERATH 5,
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Strongyluris calotis D ETEBRZIC I T 7825t : PG E - FABEEOHER

Investigation of intermediate/paratenic hosts in the life cycles of Strongyluris calotis

ém Bl NIL BER L2 fREH B L 24 A—8 L W ek, Ol B+ L2
HIRRER, 2 =IRK CADIC

Syun Tsuru!, Takao Irie! 2, Masahiro Yasuda!, Syoichiro Imatake!, Ryotaro Oka!, OAyako

Yoshidal 2

'Fac Agr, Univ Miyazaki, 2CADIC, Univ Miyazaki

(55 & Hi)

HIFEHRTICERS L 2FRENREM AT 4 vik—F% 7K Y + A7 (Diploderma
swinhonis) DHEILEMNIC i‘éﬂ%ﬁﬁﬁ}@ Strongyluris calotis B EFICEH E L T 5, KR
MOEERIIAH R H03 % < hEE T £ 2 3 FRIE FOFES TR IN TR H DD,
HH & 22121372 o T\, Zliﬁﬂﬁfé‘ 3. 8. calotis DANEERMIHA Bivic, Hmics WA
TAVE—F)FRY) bPATOFERBEEBHLE > TWE T VHHICET S S calotis DIEGRIT
ZIRETL 72,

bkt & 75k

HIRRHETO R Y 4 vh—F /7 KY b AT AEBHT, 20224 3 A5 2023 42 i
PITT ) gL /-, TRREFEMFIER., 202243 A2 8 HE Clciifa KT
JiZoWwT, HZLIT1~20E% 1 7= e L, ZNENOEI LIl £72132 77—
b DNA il L7z, cihvk T v 7L —1t & L. S calotis ® 28S rDNA FHIBIC RPN 72 7
A4 =—%HWTS. calotis B FZMIEL 72, WREM I —27 v v v 7 %RITO,
BLAST THYZE GenBank FiIcABIE N T W3 S calotisBed & OAEFRIMEZEZZ L 72,

CEED|

Hrm ciiif =7 ViconwT, &il 14 o AE S L7z, 20224 3 A2 5 8 HICH
X7 Y o DNA K2 & S. calotis BT OMIEZAA Tz & 2 A, 10 fff 7o
Bk PCRIGME L 72 o 72 BBHERRIRICIE, RV 4 vE—F 2 FY b AT OFNEYHIC
MERINE3EDT Y (FAXT Y, TIATV, FYTASYFATY) bEENT
Teo FTo. BEREEDY) 23 MK OBIZ TR Z T L 72 & 25, GenBank LICABI T L Tw
% S. calotis ic%! (1LC133186, LC133188-133190, LC186016) & D AH[EIH: 1 98.45~
100.00% TH - 7=,

[(Z%]

PEXY, BEHEDOT VDS, calotis \ICEF L, FRITEEE 2 3B EL L T2 AR
BRICBHG LT[R R I L7z, ST, TV ICBT 2 FERORER S. calots D
RN ZER L TETH B,
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HA BT 5 NEEBIE

Dipylidiasis cases in Japan

O 173!, M E#52, &) RS

'Khon Kaen Univ., 2 & K&, * ZZREK

OYukifumi Nawa!, Mio Tanaka?, Masahide Yoshikawa?
'Khon Kaen Univ, 2Univ Miyazaki, Nara Med Univ

MFELEHRIFA X, A ak /Ny FEYOMEICHFETZ5HT, € MicbFHELK
He e 3 NBILEFFAERCTH 2, HRFICASHHL VWD, /X7 I3/ IkhED
HiRE s PEEE T, SHRERET 2 NS OFIREME I1ICT 5 2 & TP KLY
5, LizdoT, 41X, 227Dy F%FE L T3 KEEDILY) I T O REGAMH] 238H
INTWS, RATOREIIMO TENTH B, KDL DIEFIEREGICHN, 7T 95
DREFIHRE 13V 7, HARTOREFNIC D WTId, 1983 FICEH S 23 11 Fl2HLY £ 20T
BY, Z0RLEEHG O 1HIERE 2 &DBEFENICHRE R TTW 5, 2021 0 HAZ EHR
YnavHrT—vavii kol Ego. REF1THICR 2, B HED, S DR
&t (Jiang et al. 2017; KJP) <i¥, FETIE CORFTI0HOREDOHELRH 5, &
LTw3, ZORFoHR T, FEDLIZHARTONFESLIEIZRG 81 Hl& v HFw2E T
T3, TNEFAEPIRD T LDBTFLEHTVICHrTEENTEY, A5 HCHND &
oD T, FEFDLEEBEICA—LDL VI 2L T, HRF TOEFOIREEDJFAIC D
TR Z R ATz, Z DRER D R THRET 5,
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~ X =5 bR X Wiz Rickettsiaspp.\C 8 5 gltA, ompB, htrABILT D73 TREEREE
®
Molecular epidemiological characteristics of g/tA, ompB and htrA genes in Rickettsia

spp. detected in ticks

Ofs —ZFF, AR (2322 AR k—2 8N |ET 2 — = FEA, Hfp &t
VR AL [R] R, 2 RE K
OSuzu, 1.1, Kimura, H.!, Ashihara, S.!, Emura, N.!, Hihumi, T.!, Tanaka, T.!

! Kagoshima Univ.

(R HIN] X =203 5 NBIGREGYE L U<, HAKBEEZ Z Lo e Lz ) 7
yFTIEBRETF NS, BTE. ENICEWTY 7 v F THERBFEMICHET L Tw 3 23EX
BRHYEL L TR I T Wi, Lo L, JWEEDHHY 7 v F 7IiEOEILES, B
Rickettsia spp. i B\ CTHHUTH IR LR I N2 A[REE IR ETE Vv, £ 2T, AW
TIZFER B R KRS CIRINE Wiz~ X =it onwT, 7 T VA KEEE (gitAd)E s 1. FF
% '8 (ompB) s 1. 17 kDa §iJR (htrA)# {51 % 121 & L 7= PCR IC X 3 Rickettsia
spp. DA E LT o 72,

(PPl & J5ik] KRR oo sk, fiek, A2 35T 2022 4 2 H ~2023 4 8 A ITEREL
IN=EEF 2109 Peo < X =2 DT, HulEjl 2 o REEUNIC 597 Bfkic it L7z, thoy
I L 721k iZ DNA Z i L 72, gltAEIR T2 & L7z PCR 21T\, Gk %z %
E L7, Tz, gltABIETFEEREBICN L C ompB&IaT. htrA BT 2ERE L7z
PCR {727, ¥ Hic, ZNZNDGIERED PCRIEIEEY)IC O\ CTIIHFEIERCY %2 JUE
L. 53RN 21T 2 720

[#5H) PCR % 1T o 7-#5 58, 597 Mifkrh, gltABIET1Z 81 Mk, ompBiEIET1% 54
. htrA BIET 62 BIEDB G TH 572, T b DIGHERIRIC D W CTH T RN 217 -
=& A, BEIED Rickettsiaspp. BFE S NTze Z D D b OIS 2 DDBIETF 7
N—TI/ L. FNFN Rickettsia Osumi-1 I X 8 Rickettsia Osumi-2 & 4 fHF 7=, F
72 A BRI D W TR R EDMEEE X 17z Rickettsiatamurae TH Y . 3 B{KICo>WTIIH
AALBEEAD RN CTH b Rickettsiajaponica TH - 7z,

(F%] Loty o, BREBBEKMEIIKICE T %~ X =0 Rickettsia spp. D /NG
(3 3.84%TH Y, JHRMEDMERR X 7z Rickettsia spp. I [RIE L 72 B/ NEHE 1T 0.33% T
BHole, TOXIICKEHIRICENT, V7 v FTHEDA~DERY) 27 2 MHTE DL
FEVHNZ EHIIHL 7, E72. T RMEIT ORI, Rickettsia Osumi-1 35 X O
Rickettsia Osumi-2 D 2 FEIZ DO WTIIFHY 7 v F 7 O[EEDLRIE X L7z,
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BRARICET 52X =2 b D Jingmen tick virus DEH

Detection of Jingmen tick virus from ticks in Fukuoka Prefecture, Japan.

O/NREAT 2, Fihfd !, AR, HEHR L dRaEE !, EpLE !, HbEAL &
HAE !, EHEEN

VHERACRERBE, 2 UKBER - iR R R

(OTakayuki Kobayashi® 2, Yuki Ashizuka!, Yuri Kondo!, Hideaki Yoshitomi!, Takashi

Furutani!, Mitsuhiro Hamasaki!, Yoshito Tanaka!, Susumu Katsuki!, Ryosuke Fujita®

'FIHES, 2Fac. Agri., Kyushu Univ.

= I3RR A IRIER NS 2 AR A . M TEHELRBENEYTH 5, F M
e L fiﬁ?ﬂ‘@[ﬂllj\*ﬁﬁ’} FEMERE (SFTS) %5 Z#2 2 3 SFTS virus ° HAKLBE 2 % 5|
% 2 £ 9 Rickettsia japonica 72 EAHI LT 5, —J7, iifF b b ~DREPEHEHIHHE X
N7z Yezo virus ®° Oz virus R EDHH T ANV A DL oo Tnb, £ 2 TRIFIET
. BRE O~ X =N A LV ZADOEEHESP e F~DRG Y X7 it BHiyic, BA
Cv X DRINFEEZEmMmL., KRy —2r7z v+ — (NGS) ZRHWTY A VX DRI
BRREITo 72,

~ X =3 2022 4 5 H2 5 2023 4 4 H OWIIC 20 <, fald RN CERILL 72 219 fiélfk
EHFHL7z, v~ X =FOWNiRIZ., 72+ 7rF~x=85filfk, ¥F <X =581k, 24
TFw X =50k, ¥Y~T 7 FwX= 13k, 2AhYTFT I X =Tk, Y=t
<X =3k, ey F AT =2k, THavawx=1fitkThdok, ThHD®
X =% 32 T = MRS T 7 ICBIE T2 L. NGSic X 7 4 v 2 OfdRNIRE %
fTo 7,

ZDFER, ZAHIITF T I X =DFHRD 2 T — LK) 5 Jingmen tick virus 23, 7 X
FrF~ X =olfils L UOEFERO 2 7 — A KD & Dabieshan tick virus 23S E iz, 2D
9 b Jingmen tick virus 1% 2014 FICHETYIO THRE I NLFHE VA V2 TH 2, ENT
FERE, RIEE GiE) | AllIEo~X =20 otifl2d 2 H D oHBEIFR O LT
%, ENTOE b ~OBEGRE IZHIE AT, hECREREFIRRE ST D
o, BEP Y A N ZONIRIL R ERE R RS L ETH B,
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FHRERErN XY 79 XEETALEZR W Z D FHEDORR

Development of new preventive method for congenital toxoplasmosis

Ol EBE Y, ffem ¥3£ 1, /I #KER !, Thanyakorn Chalalai', B ##% !, B8 F
BH !, Supanuch Ekronarongchai!, /MR [ !

1 RORE

ONaganori Kamiyama!, Nozomi Sachi!, Sotaro Ozaka!, Thanyakorn Chalalai!, Yasuhiro

Soga!, Yomei Kagoshima!, Supanuch Ekronarongchai!, Takashi Kobayashi!
'Faculty of Med, Oita Univ

FEY 7o X2 RIS R TR TH Y, HARAODOK 1/3 BEELTnd L
FEzonTwd, R e bR L CHIERPBH S 2 & 1320, R WEGE L 725
A, RIBICHRBE2Z AL CRERRLE T 2 2 L COKEER COEERLREEELZT &
BEBHY . ThrRELF Y 77 X< & 3R, HoET D FKRAHDGE - JLE %
GOLE, KRN XY T IXIEDIEHNIHRL THh R BV EEZLNTWE, ZDK
IBHERVEDZICOLEDLL T, KRN F Y T IXEE T T 57200 b CEFATRE
7 7 FVIERERBINTO R,

Fxlx, rEAA VEZRECCR2 RIE~ Y AT, AR~y 2% H W25 ICHRD
WEE RN * Y 7 XA-EIC X 2ECKRILOFEREFE ZHHA T L2 /RINL
Teo TOETAZRMAL, BYRIC CCR2 KAFHYICIRERICEEL TS24 v 7= bV —
VA PBERE XY T I RXIEDHNICEE CHLZ EEZHLIC L, IHITH
FVTIXZDORNENT 7 F Vi ko THE I N IEL R TESC KRR OTERE % 7
ficeaz ez /L 72,
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IL-10KO v RicEF 3 A2 X I~ 7 ) 7JRH Plasmodium yoelii 17X D2 5 —%7 v HH
BE BT 2 PN h R
Suppressive effect of Plasmodium yoelii 17X on collagen-induced arthritis in IL-10KO

mouse

Ok »—1, ZRH @K, REH KR!

VEERRR ¢ I - RS - AR

(OShoichi Shimizu!, Kentaro Morita!, Yoshio Osada!

Dept. of Immunol. & Parasitol., Sch. of Med., Univ. of Occup. & Environ. Health, Japan

T - Hi)

a7 —7 vEAfi% (CIA) 13 Th17 & FHEOBEFIL T, v o) v~F o875
ND—DTH5, FhlxFFHFEMEDOA X I~F ) TIRE Plasmodium yoelii 17X (Py) 73
CIA Z3#I L, Trl MUAEHSE IL-10 FEAED LR/ LTz 2 & 235 L 72 (Gaballah et al,
2022), 2 ZTIL-10 7 v 277w+ (KO) 7 2x%HWWT Py @ CIA flIfilzhRicEsiT 5
IL-10 DB Z WG L 72,

(7]

8 A+ 2 D DBA/1] DBFARI(WT) % 721 IL-10KO =7 2icxfLC, v I Ha 5 —
7w (CID)  200ug % EPESRCRZEL, 1EMZIC Py BgIRIMBR 1x1015 {# % IEJEN
T CRER X & RO RIMEROJF UG (FHRIMAE) % 3 HgEicllE L, Bffiof#
MROFEE % 4 B0 2 o 7 CHHEGHE L 72z, fo% 3 BRI Img & s, DUkt % BRECL |
AR 12T CD3 HUAHRE T I1c 48 BRRE#E L O LIS 2 I L 72, 528 Lifh o &9
A4 b A4 vEBLOmEhofia 7 -7 v 1gG Ptk % ELISA #ECHlE L 72,

CEED)

IL-10KO = 7 2 D IERGAE CIL i 2 081520 O FIE L 4-5 R ICIIBEfiR 2 a 723 —
JICE LTz, WTHAMIC Py EOGUECl3 00 33 (Bt 258) %% < CIA 2 ¥ 3. Py
DJFHIMAEAS TR L 72 000% 4 BWH LR ICBARI R X 2 723 L5 L <, % 5 B8RRI IR
PP RS L oo T,

% 3 EZ O PHIfaRsE T, CIA 2T 2% & 3 IL-17 % TNF- a OFE &M
2 Py YFEC B W Bl I i, —77. CIA Z#I#3 2 & 13 IFN-y & Py &LEEIC
BLuTHRICIHl N Tz, FAMERIIA 2 7 -7~ total IgG, IgG1, IgG2a 133
NHRBRLEOFEICEDL O THERELXRD D > 72,

[(#%]

Py 12 & % CIA #IfIR0R 12, JR HUE 23%r5e 3 2 ARIC 35 T IL-10KO = 7 2 T b Bi%E

AN DS, IL-10 FRAMEICIIMBETIIRVEEZ LN, 55K Tl O+
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A A4 VEEC, XVBERICETF20E T e 7 7 A VR HfNL L TPyIcL?
CIA IR D £ 71 = X L DfFIICHLY $E 8 TH 2,
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IN—=XF Yy —<FRERIC X BEMDERA =X L OfENT

Analysis of lipolysis mechanism induced by Trypanosoma cruzi infection

O &A1, A —a Y, HH 22, B BiR!
TERIE
OKurihara Yusuke!, Ishii Kazunari!, Sonoda Takumi!, Hiromatsu Kenji'

1Fukuoka univ. Medicine

AN B O 12T, & v —HAFOJEREEIECH 2 7 =X Yoy —
~JRdx, T 800 AL EAMBHEMICEREL T EEZLNL TS, —J7, B+ %
GUmEERMME. 1 0FU L vwb s HFEMOET L ﬂgﬁ*%ﬁ/\iﬁ SN ] e N
EPOFROBGE LT, FEE, HHENA TV, SFEE Tk, hE Cicifam a4
WTHh IR 7 IV T IR ETIER OB~ DR EREZHL 21T LT & /2,
AFERTIE, 7 =XV Y —< BB T IR~ DT, BB HES IR
i FRBEIF IC D W C O - A R A HET 5,

a3, o UFEEZ D072 STILL R Z T, 24—+ Y)Y —<fHo
invitro BPFEBZIT 72, £ ORR. BRZ G X & 72 e iz, MW O REH 2
E PR H’}‘L Lipolysis 23558 X L5 Z L 3o 72, Tz, L8 % 5 1F 7z 3T3L1
RERGAIACIC 3517 2 &t 4 8 RpfifL o HifA¥ % . R4t 3 T3L1 Mg~ DEGIC 51T 2 ik
LR L7282 A, KoL 3TILL Mg I REEBEREICHEA T e o7z, D
¥ 0. BRI AT iﬂﬁﬁﬁfﬁﬁ%\%ﬁf“% b, Zn%xHIH 3 %82 T Lipolysis 255
BIND BRIz, Ric, HIEDKLIC X - TEEE I3 Lipolysis D FH7 %
HHO 22 i3 57281, Eaﬁﬁﬁj\ﬁbpﬁ%?%f“fb % hormone-sensitive lipase (HSL) D VY v [g{L{&
fifi, ¥ X ' Adipose triglyceride lipase (ATGL) DFH &%, 7 = A& v 7 u v bk CHGEE
L7zo Z DGR, FHHREEICHEL, HSL B X ATGL 0 & v X7 FBER DT 2L
Boaolz, I, VYV =LA V7B TH % Lysosome-associated membrane
protein-2 (LAMP-2) & | HEWA# K &% v ¥ 7 & T % Perilipin-1 DO JHTE % L& fBAMEE ©
AN L 72 & 2 A, RGP LAMP-2 & Perilipinl 22 {TERRTZ &30 o7, T
LOFERP S, PV Y —<HEOEPIC X o TFE X L5 Lipolysis 13, HSL/ATGL
JEHEIFRITH 0. BRI Y VY — L X 2 EEN REME N LTINS
Microlipohagy DFFE R X N7z, S#ld. BROBEIC X > THEI N D Z DRk
Lipolysis @ 56l 72 7> FHT % fidbT 3 % L [EIRFIC, Lipolysis IC & - TITHE X 115 KD HEGH
B EZHOL2IC LT FETH 5,
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Forv v eT v AL NLHIRICE T B Aedes aegypti & Aedes albopictus D
HARE D K I
Insecticide resistance status of Aedes aegypti and Aedes albopictus in an area with

chikungunya and dengue circulation

O7n YvRv_ 77z !
! R EA A
OVULU ZIMBOMBE FABIEN!
Nekken NU

The south-western region of the Democratic Republic of the Congo (DRC) has experienced
a surge in the chikungunya and dengue occurrences these last three decades. At least three
major chikungunya outbreaks have been reported in the area, accompanied by an increase in
both chikungunya and dengue occurrence among febrile outpatients. Our study aimed to
determine the insecticide resistance status of the vector species, Aedes aegypti and Aedes
albopictus, in the region. We conducted larval collections from used tires, discarded
containers, and water storage containers at 33 sites across Kinshasa and Kongo central
provinces from May to June in both 2022 and 2023. A simplified bioassay was utilized to
evaluate larval susceptibility to pyrethroid insecticides using d-allethrin. WHO tube
insecticide bioassays were carried out on three Ae. aegypti and two Ae. albopictus
populations that exhibited a high level of resistance to d-allethrin. Mosquito were exposed to
4% DDT, 0.4% permethrin, 0.5% etofenprox, 0.1% propoxur, 1% fenitrothion and to
synergists (DMC, PBO, DEF, DEM). Aedes albopictus larvae exhibited a broader
distribution, found in 97% of the surveyed sites, whereas Ae. aegypti larvae were primarily
restricted to urban areas, present in only 27% of the sites. All Ae. aegypti populations
demonstrated the highest level of resistance to d-allethrin. In contrast, the majority of Ae.
albopictus populations displayed lower levels of resistance. All Ae. aegypti populations
exhibited high levels of resistance to DDT, permethrin, etofenprox, and propoxur, except
for one population in Kongo central that showed susceptibility to permethrin. Additionally,
all Ae. aegypti populations were fully susceptible to fenitrothion. The Ae. albopictus
populations, were resistant to DDT and propoxur but fully susceptible to fenitrothion. The
Ae. albopictus population in Kinshasa was suspected to be resistant to permethrin, while the
Kongo central population displayed susceptibility to permethrin but resistance to
etofenprox. Both populations remained fully susceptible to fenitrothion. The inclusion of

synergists generally had minimal or no impact on resistance levels for both species. The

33



findings indicate that, Ae. aegypti populations exhibited higher levels of insecticide
resistance compared to Ae. albopictus populations. Permethrin emerged as a potential
candidate insecticide against Ae. albopictus in Kongo central, while fenitrothion

demonstrated effectiveness against both species in both Kinshasa and Kongo central.
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BEXREEDLDLEVERF— P F Iy TREBXANBLUT2OREICONVT
Evaluation of collecting biting midges and black flies by the mosquito trap without

electric power

ORI W1, HA] B2

VR ST, 2 e /v 7 ZpgE kA4t
OOtsuka Yasushi!, Akira Shoji
'Kagoshima Univ., 2Hinox Co.,Ltd.

ey VARSI LLEAF - P 7y L, BREMHETICRERIC X 28 R
WoKFT vE=Z T LK) (LR FEAFREI S, MEY — F CRmEREZHH S 2 2 8
Thbd, BEmHLDO LI ITARIIIMEZNRE LT d 20, fiolkliEHICHISHTE 20T
BawnweEZ, ShlExX sl 7aiconcillizs o7z, 2023 515 3 H27~29
HIcBEREFZMEICHE VT, EXAF—F 7 v 7 3EZES X OFE ICKE L 72,
AREAS TRICIEEICKIE > — F 2R b IR 0 SERBEMEE T CiEl L. F 2 F A7 mXhh
DOHifETH b Leptoconops nipponensis oshimaensis D X A 45 R, + & 5 AR FE X
NTWwi, 202346 H 27~28 HICERERTENPZEICETERAF— T v 74

BERELTZ, ZNODI B, TV XT772DA AN PIHIXDERICHKELZF T v 7

12 fEtR, TERFRAGY Yy 2 —DRE L7y T LRI RE I Nz, PEHIX D
EERICKEL 7y 7iidXnh CREE) P4 EEREI N, EXF—F LT 7
EXAABL T 2% —EBIRETE 223D 272D T, SHIEMD 7 v 7 & g
ZITO L &b IT, RETIEY BURFRORETTEZWR L CTREKED M LA RT3
5, ¥z, MZBTREINALX AN, BMITH Y 2 7 LI T 3 IRIMLE H o Al RE
Wb b, SBOPEPBETDH B,
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PO HBEDORAR 2 b b AV v~ Aok & EINICH T 3 REOHE
The Effect of Mating in Blood-feeding and Oviposition of Aedes albopictus Females on

the difference days after emergence

Om#: BEL T4 74 - XY vv L KRN B!, MR R T Fad !, ok K !,
NLE—L BEE BN g !

1 ] AR

ORie Mukai!, Parinya Wilai!, Yuka Motomura!, Ayami Gondo!, Saki Egashira!, Daisuke
Sakamoto!, Keiichi Irie!, Nobuhiro Kashige!, Tomomitsu Satho!

1Fac. Pharm. Sci., Fukuoka Univ.

(] W, SO, FEINO —HEDITEIA 6 7 2 FEIIREIMIZ., WS &Gl 3 % 7= D I
T MEDOITEICH 5, Fric, MEOWIMATENIC DO W Tld, WHEAERYYE O EHE & 5 < Bfg 3
22800, BMELDIMFEOHNREENTER, LaL, ZOMOEINEADICH T 2KE
DREITIT LA ERIH I LTy, AR, Mok & I 3 2 KRR 0K E %5
MRS 2 2 L2 A E LT » 72,

(5] Afgecid, LB AHB L I0HHO e F AV v~ A OHMEFHL 72,
T AR ORI A R I S WA XA L. R CEHB L 0L, KR
TEERERAFR L2, 2 LT, ~ 7 A2 CRIMITEI % 815 L 72, W U 7= i % {5
DTTAF Yy Ihy TTEINEELLICXY, FEINL MO E X VEALINDOEZ K
Z 77

(5] P4 HB L 10 HHO B 5 RSB LB OMICE VT, i
AEAEZERMREINE» o7z, —J7, FLE4HEL I0HEDO L L b, KRREROE
U L OPEIN L 72 1 ICHh 72 0 2EEA 2RO EIGIx, RERF L R L CTHEICKD -
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Field evaluation of a novel method for controlling drain flies in the underground water

tanks.
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Continuous control of millipedes, Chamberilinius hualienesis Wang by a carbamate

hydration agent in Kagoshima city.

Ol Jet, s &1 — 78 G/ RH RME? KE AE 2

W = v 7 R, 2RER KR o p a2

OHikari Yamaguchi!, Hiroshi Kikuchi!, Sadanori Ninomiya!, Yoshio Osada?, Kazumasa
Oginol 2

1Sanix Inc., 2Dept. Immunol. Parasitol., UOEH

1990 ERLARE, BEIRERNTHHRNIC KERELEL 2 Y VALV I AY AT TH D
23, BEWRETAILMXIC B WCTid 2019 4F X Y FAERE V. 2020 481 iy RFEEH3 4
U7-Z &ic X D pasehtiag & 0 BRRREGE 22 0, MR ZIT-oCTwd, HPlEh— A=+ &K
RIAIECA . RABGIEREE R ES I X D IE L, AR I A — 3 2 — b RIS QL
KXo CT—EDOHRE LT 52 e TER, Hid 2021 4£H NI RN CRETE
DEE L 72720, BRBREGE O b - 7= F¥EM OB AT 2 L e, BRftHXIC s
TRAEDBAON T OB NEE~ONELZFHE L, HREEF2 LR TEZ, TbOfF
FERIUUC DT 2021 4 S TF 2022 SFHAEFIPIARRRRITTHRREKL T 5,

bivbiid, RS DR S B3 % p 3 O o & B & R TR R % &
FHCHkRE L T 0. Sl 2022 SEHF B ORI b CICHREOBRBERN 2 I]E T 5,
T 7z, HIELEO R, BoKET — 2 2z, KERECEET 28R, L 0FERL -
W D FHi Ic DWW T b ERT B,

38



Day2 10/29 (Sun) —#i%;E%E 3

WREOHMEICL e PRV Y DORBHE
Spatial repellency of dragonfly models against Aedes albopictus (Diptera: Culicidae)
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Deep Learning Models Applied to Timeseries Forecasting for Vector-Borne Diseases: A

Climate Based Perspective

OMicheal Teron Pillay!
Inst. of Tropical Medicine, Nagasaki Univ.

The influence and interplay between climate drivers and vector-borne diseases such as
Dengue and Malaria are well known. Complexities inherent to using large data and multiple
climate variables for predicting epidemiological outcomes have limited the quality of these
disease predictions, which are an important tool to mitigate impacts before and during
outbreak events. Using Deep Learning algorithms and models have proved great value when
working with big and complex data, far outperforming statistical and classical machine
learning approaches. In this study two Deep Learning platforms optimized for timeseries
forecasting are used: the Transformer with Attention (TA) and the Temporal Fusion
Transformer (TFT). Both models' algorithms were developed for use with multiple climate
datasets, malaria (1998-2022), and dengue (2000-2018) case data. The TFT was trained to
generalize case predictions for both malaria and dengue despite different geographic locales
and climate data, resulting from its capability to handle multiple timeseries and the
similarity between the vectors' reactions to climate. The models were trained to predict daily
an weekly, case incidence outcomes for malaria and dengue. Results have indicated over 81-
95% accuracy in dengue and malaria case predictions at a weekly level and over 95% at the
daily level for some cases. With the temporal fusion transformer’s ability to provide
explainability, the specific contributions of each climate variable affecting case incidence
indicate that max/min temperature and rainfall, and long-term signals such as the Indian
Ocean Dipole exert substantial influence over the malaria and dengue case incidence. As
dataset sizes grow in complexity and new variables such as migratory and entomological data
become available, deep learning platforms may become more valuable for prediction tasks

regarding health outcomes.
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Blow flies as a potential vector of highly pathogenic influenza virus
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