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F2 RAUSCHICEFTIIMN 2TV ZHEGME (Sarathukumara et al 2019, Wei et al 2020 %)
Thailand virus (THAIV), B X N4 D b ) x X I HEN Y ¥ 7 4 )V ZHLE Thottapalayam virus (TPMV), Altai virus

(ALTV), Seewis virus (SWSV), Asama virus (ASAV) % Fiv 7z,

N PR (38 %)
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Girandurukotte
Bk 98 25 (25.5%) 1(1 0%) | 000.0%) | 0(0.0% | 0(0.0%)
(353 ik 144 17(11.8%) | 000.0%) | 000.0%) | 000.0%) | 0(0.0%)
B 242 42(174%) | 104%) | 00.0%) | 00.0% | 0(0.0%)
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R A - o
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CKDu Rt 1T B 50 9(18.0%)
Kandy EEREs 126 10 (7.9%)
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i 270 19 (7.0%)
HENZZH ENZEDNY) OF L x R TW 72 & B 2w . .
" A&z

750 NRIEEITIZ 2014 R F TIDIE L, HECRFETHRE
ENTWLIMET ¥ TVDOHIN Y F 7 4V AFURZHIE L
e v L R L w2720 72, JILESEAE S ALIR
WCHERHL00ETCICRO T REi LT, HiE
Bailz 452N TE. B2AED CKDuoBIk%E
BLZHEMTHY, RTUNSTORDSOFHIH #EHIFC

T&o/ FHALTEL D) 27 V2B 5720
T, BB THAREMNCHEREE 2552 ENTE, iiE
aniz-.
&
FARD ) BIZT v FZDONENDOEH SIZE 72 TR E
O RMMETH B Z &# o T EI T2, REKRFED

W7V —7oHE» S5, AV 5 5O CKDu HYRM
BN SIEE D T DY o Tz 208, 5z — R
NI A NVAEGIETOIRME XY =7y b e Db,
F/2, A0y NTHRAVREROGNE T—< TR 7o 4
WV ABGRE T, B2 5 FMICh72h) ¥ 37 R EE I
JEAC S EDWME SN TEBY, ZHUFCKD &IEARZ &
b T & B I UKD KB S E N B T ORI
&, BFREBOBEEREICIIEES T 10 FRICERET 5.
INHOHMAERAELT [IRMEER.LE LNy oA
VARG L 7 v ZOBEMN Y A — VI L B BIEOMKELA
AW Z 5@ CKDuDFER] L) RFHE7T, il
72> TEARN 2 WI7E % 5 2 MG 7z,

IROICHETIZEEZ  POIMEEFZIZLY [Ny F
A NWABEGSEE CKDu O] 2R3 2 &2 HEE L7z
Chandika 25/ & 72 o CTFELHGE 7 D, 2% FEE
L CKDu #itAT#b, JEGATH, BHIREEOBE, BEH X
DR L BEHMAEINE L. T2, R TF o7 RFEONRE
gt o424 Yomanl # 6 A AT 5V THAR
WL, M EOLRHE BT TR, Ny
7 AN ARG 1Z CKDU DA T L BIEED ) 27 TH
LIENHLNE RS (FR2), BREZ LIZ, CKDu
JEVEATH T B B KHER T Kandy 12 35 v C B B R
CKD BL UL Y FAT— Y OENEMR ESRD, 2b Puikbs
WEVPHEIZL L, BEFRO N2 ZOENS
Kandy @ — &S RATHAFAES 2 W REMED H 5 Z &3
o7z, WL < CKDu JEiATH & 415 Matale #IX Tid
PR TESR 1L 3% L TH - 72 (k). SBEBN%
PRGHEREOMESLETH 5.

AT =T DT NV—TIF2018FIZ KT F LT D
CKDu B oW CREM 2 B B s B 2 ey L7z, B
PHNTRL ERRERNICRA L O M), BoDH v
TWNZDWTHN Y F I A VAP R E BTN L9 T
HoH. HERELTESDWKLILBIO S 6 8B N > ¥

YAV AFAKBE TS - 72370, % 5 I13R PSR BB 2
CKDu B&Z#ER L TWL 2 ens, RREOMELD D
PR E WO b Lk, 2020 4E1213 Sunil-Chandra
LOMELH Y, 2B UANOWTE TV — T 05 b kD
HREIEAERONTETCWDE B, &S IZHARFE TR



180

(WA HEI0% B2,

K5 #HEIhEZYIZR
RBxP5EoTODLEEOT A, Ny T A VAR TH S,

BENTWEEICED LN E & AEEROBT S
N T T ANAEGNT D% & 10 FRTA S EHE D
CKDu AT #1123\ T CKDu SSED M) 27 TH % &
DRERZETVD FFt). CoEzELT, 2423
JEFATH & SN 5 i TIlE CKDu OB HHE T iwa
Lo T Az 2000 4EIHT B K N7z BT L 30
2018 AEIE M E B b L AWLE EN 0. Fhk
WFRHEICERTE 2RI vwize, SBRELERE LT
WIS LD B 5. b OEFEOFIN S5 E
L TWAEKETH A, ZOEHIZE 5T CKDu @
FWHEIT KR E RRETH 5.

JAIVAERLIC

T6O DR LD ZEN - T A M2, Chandika D% 71
12 &V CKDu it 47H# Girandrukotte ¢ shidH 0 A 255
EN 72720, BANIEELBMERET2BEND
DEDZETRETOAMEDI T SN/ 2016412 R
ICRIIIED THATH R iz RV EBRO %) A58,
HiiZ 7 Vv 7 5 FEN TR L, s T &9 ik
WCELNELWEHTH L. 24 Yomani H3F/2 (2 B A
L7z A MZ L7203 C HiikntE B Eo B2 M L7z,
DENTOAL I a—L, HEKXIZY VDO NI v 7%
T 2720 THD. BLREZLIZ, o2 1D
WZPuERE 1 CKDu BB ORI T %2 o CTva7z. CKDu
BEropZERIcL < b LIz ESRD TRRE DTV EEIC

Kol REBVAEISHOBEFTHL TEAMN

CKDu T Zolzlw) TRADOHFZ LW T/,
FHOBEIZLHE o720 30 REBFOFHIIEILRT L
KU T%Z2 T 5 L34 TIZ CKD phase 5 Tili b (2 &M BLG
L7207z CKDu BRI ComAl = B E L CH %
ni.

TJAIWADBROP 5B

2016 4F 12 HIZEFICHFER 2B L, HE 0D 7 v MIFH
N o727, 2007 EBOFIMTIET v MIkc LEFE -
7z. Girandrukotte DEREFHBEH OB 2 L 0, RIS
FKHOAR—ZA% BN L CRIMNERM T 2 %E LT v
FRLEM L (B4). ZLTINHEDT Y b, 774
AIDI0%BITEDBNY T T A NVATEGETH 7. F
TRRAIME YT IVEINY F A VA ERRE L 72T
X, ST EDRRHERTHIUE, PrikBM o R R A
MHE7ZR T IA VA EZLZONLETZo7. Lol
BHH T ANV ABETDADONRE R\, ZUTIEDI T &
B 2 T 72D E2H 9, RTTZT KREANDIiEC
BRI 0 2 TS HBIL L7 b 2h 90, 7941
=B A RO TIERVD, EFx ORI D SN,
FOMHIITN S Rh o7,

BOENT RVWEE

B 2 L HIGE B R R E D 72D TH A D B, BIFTO
HHREOMEL L TORY, W) RRIZR -7 MHE
H&TH 100 PEfiET 2510z F 0T TP ANRTHL S 2



pp.175-184, 2020)

72, 3 =RV H2018 4L, HREFHMEH» S OMIEE
GHRELIENTE, ROy F VT HATHRAIRY 2%
fE L7z ARV T ISEERERIZ IS L R BT T
KENHHNDIEH, BEIRS B0 > 7TV o1l
B EOHIW S DEHETH -7z FifE Sz 98 L
DIHIL, WENIYAAITHo72. ZLTIYAHRRAI
D 4 ENE L ARG T o 7208, FOhr5id Y 1 VA
BB SN e o7z, —FTHERERED 7 <4 X3
LEED ST 7 AV ABHIAS Sz T €=tk
WKL, BEOLERTHA ) EEZ LN b
HT i, TNEEL SN IUREE T v N E
BEoT LEoT2EWV) T LT bhWnp 2 @G LT
ANWVADOWIEIE L 2 57 A VADFEETIE R VO TIE W
7 Z L CREORKH, BBEEIERT 7T=7 KREIRE
LR TUERLRV, LWIOHIIHLERELLF = F X3
ERIADESI N N Ty TRV A=A X3S
£ FERITANVAOFEE LTSN Y, 4 EEHE
W THV LoD TH ) NT=0o>7-. FELIZENT
TR DOAR #98 (X~ 7 A CTREN 9g Lo h o 7z, [[HAT
LT\l AR R A I T~y A7 LIRS 2o\ LERAT L
HLTHVWOTIZ? | EROFEFEZEE> TES L TL
N72Ds, oL EPLERM L. L TARIT=ZTKR
FUBEEREBBIRVFARILE A, BALEZDOYYT ZADH
iz (PUARAl 6400 f5LL L) Tho7z. £ LTA
7 1) —=>7%7 PCR % Nested (7% 7% < 1stPCR CTHiF 72
INY RPES N2, RO~ A #98 1T MBIy 722\
5 A VA DT EOFE - PRk, 7 A VAT A
fiColbmts, 7o hx LoX) B L RIZH DL
7oA ALV B ETNTHA TV, Chexoh
FIZ2019FIE v vy —~ > b Iy TRMBHL, v A% ¥ —
T b LBRME ZONTITo 72, TORRE L% 40%
DI IADPPRBL T AV ABHETH -7z (B5). =
DA NI D Y A 5 > FEE Y A )V AH55IE$ 5 DL
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RO 2 e L Cd B D, — ki 2 B0 R E (AKD
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E T 7 RN R B OB E L B 2 AR o
Eikch b, Tz, RAE RSB X OB X F
EFER T 7T EEOMMEILICEES LT 5 2 LA
ENTWD. Wat ¥ 7 F IV OTEEACIZ TR 7 Bk L %
BlERIFTY. LaALiads, Ny y oA R KGN A
VI U AICBWTAKL 2 LTWwb &) 3EE 2 v,
SRRIEIN Y F 7 AV AEGEDS Z O LHETD A 1 = X 4
DEZIIHEGT L0 HORIITLUENH 5.

EJE O EHRAEI LI IAT W TH 5720, HEDORFGER
IR E 25, LALGDEHA) T HIZBVWTHE
T 57200BMIIALLTWE, THICHIES 512135
MBI X 2 BEIROBHEER &L v ) HED A TR W
7259?12 ZIEMUSE #ifaze EANEH CTE 2 DTl
R0 2 F e FRICOWCE L, T T bR
P D LI v, GiAT # TR o i By =0
174% LIEFICE L, SNICIEZT 7 F U EGR %D Tl %A
W P AKHEEROK L R E 2L 57 0V )V Gt
T THDETFHEINLD, TNEERT 2 HEEH LD
MPAYGUHDALIEH X I WY B 2 L IIRPURDS
S, BRERE T A X I OEMS THEEH 00 72,
CKDUBEDI L, 452 FENY & A )V ZFREBEEH
HLDIEPEDOATHL. FRERMD) A7 03B HIZHEN
WV, FRD O E HEEHR N S AV RGO
WTHBERLZLOOMEIT R, ZOHICOWTHHEEE
LTH-TWwWa Y 295 v A BAFZHRAITH TOHF K
D %R0 5 L9, ROKDOEA #IEDOTWE. ZO%R)
BWEDLHNITHNTL 200D AFLLERD L. T2
CKDu g AW 7 v #7213 COMBETIZ R . ik, A—%
~ @ ESRD BETE WY ¥ 7 A ) AHUKG R A
EN® MOMITIZOVWTHHRLLESH L EE 2
55,

BHIC

C OB IS 315 5 5 RAN O 18 1B s o R E 1o
WTHARTH S NEA v, —ATHE LD NIZHER
HMoTnz72 2T, MENHRIZM2>TWwLZEE
FHo>TW5,

ARWFFeIE JSPS 2 7E C (19K10595), JSTA &< 54
4T A7F v (S2017F0228119), H K E 21t T
THB R D720 DAREE 2018 £ (18950142), ~F-FIh &
M7 2 7 # X 7 36 W AF 28, Hh Bk BB R F SATREPS

(T4 EI0% 25,

(19jm0110019h0002) 2 & ZFEBIC L D EREL £ L 7.

ARRICBE L, BRSNS FERADORREIC & 5 351
HHEEA.

SE

1) National Kidney Foundation. K/DOQI clinical prac-
tice guidelines for chronic kidney disease: evaluation,
classification, and stratification. Am J Kidney Dis. 39:
S1-266, 2002.

2 ) Wang, H, Naghave, M, and C, A. GBD 2015, Mortality
and Causes of Death Collaborators. Global, regional,
and national life expectancy, all-cause mortality, and
cause-specific mortality for 249 causes of death, 1980-
2015 a systematic analysis for the Global Burden of
Disease Study 2015. Lancet. 388: 1459-544, 2016.

3) Weaver, VM, Fadrowski, JJ, and Jaar, BG. Global
dimensions of chronic kidney disease of unknown eti-
ology (CKDu): a modern era environmental and/or
occupational nephropathy? BMC Nephrol. 16 145,
2015.

4) Roncal-Jimenez, CA, Garcia-Trabanino, R, Wesseling,
C, and Johnson, RJ. Mesoamerican Nephropathy or
Global Warming Nephropathy? Blood Purif. 41: 135-8,
2016.

5) Lalsla Network. https://laislanetwork.org

6) Athuraliya, NT, Abeysekera, TD, Amerasinghe, PH,
Kumarasiri, R, Bandara, P, Karunaratne, U, Milton,
AH, and Jones, AL. Uncertain etiologies of protein-
uric-chronic kidney disease in rural Sri Lanka. Kidney
Int. 80: 1212-21, 2011.

7) Lee, HW, Lee, PW, and Johnson, KM. Isolation of the
etiologic agent of Korean hemorrhagic fever. J. Infect.
Dis. 137: 298-308, 1978.

8) Nichol, ST, Spiropoulou, CF, Morzunov, S, Rollin, PE,
Ksiazek, TG, Feldmann, H, Sanchez, A, Childs, J, Zaki,
S, and Peters, CJ. Genetic identification of a hantavi-
rus associated with an outbreak of acute respiratory
illness. Science. 262: 914-7, 1993.

9) Plyusnin, A, Vapalahti, O, and Lundkvist, A. Hantavi-
ruses. genome structure, expression and evolution. J
Gen Virol. 77: 2677-87, 1996.

10) Shi, M, Lin, XD, Chen, X, Tian, JH, Chen, L], Li, K,
Wang, W, Eden, JS, Shen, JJ, Liu, L, Holmes, EC, and
Zhang, YZ. The evolutionary history of vertebrate
RNA viruses. Nature. 556: 197-202, 2018.

11) Ermonval, M, Baychelier, E, and Tordo, N. What Do
We Know about How Hantaviruses Interact with
Their Different Hosts? Viruses. 8 2016.

12) Reynes, JM, Razafindralambo, NK, Lacoste, V, Olive,
MM, Barivelo, TA, Soarimalala, V, Heraud, JM, and
Lavergne, A. Anjozorobe hantavirus, a new genetic
variant of Thailand virus detected in rodents from
Madagascar. Vector Borne Zoonotic Dis. 14: 212-9,
2014.

13) Filippone, C, Castel, G, Murri, S, Beaulieux, F, Ermon-
val, M, Jallet, C, Wise, EL, Ellis, R], Marston, DA,
McElhinney, LM, Fooks, AR, Desvars, A, Halos, LG,



pp.175-184, 2020)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

Vourc'h, G, Marianneau, P, and Tordo, N. Discovery of
hantavirus circulating among Rattus rattus in French
Mayotte island, Indian Ocean. J Gen Virol. 97: 1060-5,
2016.

Plyusnina, A, Ibrahim, IN, and Plyusnin, A. A newly
recognized hantavirus in the Asian house rat (Rattus
tanezumi) in Indonesia. J Gen Virol. 90: 205-9, 20009.
Johansson, P, Yap, G, Low, HT, Siew, CC, Kek, R, Ng,
LC, and Bucht, G. Molecular characterization of two
hantavirus strains from different rattus species in
Singapore. Virol J. 7: 15, 2010.

Reynes, JM, Soares, JL, Hue, T, Bouloy, M, Sun, S,
Kruy, SL, Flye Sainte Marie, F, and Zeller, H. Evidence
of the presence of Seoul virus in Cambodia. Microbes
Infect. 5: 769-73, 2003.

Pattamadilok, S, Lee, BH, Kumperasart, S, Yoshimat-
su, K, Okumura, M, Nakamura, I, Araki, K, Kho-
prasert, Y, Dangsupa, P, Panlar, P, Jandrig, B, Kruger,
DH, Klempa, B, Jakel, T, Schmidt, J, Ulrich, R, Kariwa,
H, and Arikawa, J. Geographical distribution of hanta-
viruses in Thailand and potential human health signif-
icance of Thailand virus. Am ] Trop Med Hyg. 75: 994-
1002, 2006.

Chandy, S, Okumura, M, Yoshimatsu, K, Ulrich, RG,
John, GT, Abraham, P, Arikawa, J, and Sridharan, G.
Hantavirus species in India. a retrospective study.
Indian ] Med Microbiol. 27: 348-50, 2009.

Gamage, CD, Yasuda, SP, Nishio, S, Kularatne, SA,
Weerakoon, K, Rajapakse, J, Nwafor-Okoli, C, Lee, RB,
Obayashi, Y, Yoshimatsu, K, Arikawa, J, and Tamashi-
ro, H. Serological evidence of Thailand virus-related
hantavirus infection among suspected leptospirosis
patients in Kandy, Sri Lanka. Jpn J Infect Dis. 64: 72-5,
2011.

Truong, T-T, Yoshimatsu, K, Araki, K, Lee, B-H, Naka-
mura, I, Endo, R, Shimizu, K, Yasuda, PS, Koma, T,
Taruishi, M, Okumura, M, Truong, U-N, and Arikawa,
J. Molecular epidemiological and serological studies of
hantavirus infection in Northern Vietnam. ] Vet Med
Sci. 71: 1357-63, 20009.

Arikawa, J, Takashima, I, Hashimoto, N, Morita, C,
Sugiyama, K, Matsuura, Y, Shiga, S, and Kitamura, T.
Epidemiological study of hemorrhagic fever with
renal syndrome related virus infection among urban
rats in two islands in Tokyo Bay, Japan. Acta Virologi-
ca. 29: 66-72, 1985.

AR BAERFRIIZE, BHEEER IS (HFRS)
WF7e PR3 . 4-5, 1985.

Yoshimatsu, K, Gamage, CD, Sarathkumara, YD,
Kulendiran, T, Muthusinghe, DS, Nanayakkara, N,
Gunarathne, L, Shimizu, K, Tsuda, Y, and Arikawa, J.
Thailand orthohantavirus infection in patients with
chronic kidney disease of unknown aetiology in Sri
Lanka. Arch Virol. 164: 267-71, 2019.

Gamage, CD, Yoshimatsu, K, Sarathkumara, YD,
Thiviyaaluxmi, K, Nanayakkara, N, and Arikawa, J.
Serological evidence of hantavirus infection in Giran-
durukotte, an area endemic for chronic kidney disease
of unknown aetiology (CKDu) in Sri Lanka. Int J Infect

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

183

Dis. 57: 77-8, 2017.

Chandrajith, R, Nanayakkara, S, Itai, K, Aturaliya,
TN, Dissanayake, CB, Abeysekera, T, Harada, K,
Watanabe, T, and Koizumi, A. Chronic kidney diseases
of uncertain etiology (CKDue) in Sri Lanka: geograph-
ic distribution and environmental implications. Envi-
ron Geochem Health. 33: 267-78, 2011.

Koizumi, A, Kobayashi, H, Liu, W, Fujii, Y, Senevirath-
na, ST, Nanayakkara, S, Okuda, H, Hitomi, T, Harada,
KH, Takenaka, K, Watanabe, T, and Shimbo, S. P.
R4810K, a polymorphism of RNF213, the susceptibility
gene for moyamoya disease, is associated with blood
pressure. Environ Health Prev Med. 18: 121-9, 2013.
Nanayakkara, S, Komiya, T, Ratnatunga, N, Senevi-
rathna, ST, Harada, KH, Hitomi, T, Gobe, G, Muso, E,
Abeysekera, T, and Koizumi, A. Tubulointerstitial
damage as the major pathological lesion in endemic
chronic kidney disease among farmers in North Cen-
tral Province of Sri Lanka. Environ Health Prev Med.
17:213-21, 2012.

Nanayakkara, S, Senevirathna, ST, Karunaratne, U,
Chandrajith, R, Harada, KH, Hitomi, T, Watanabe, T,
Abeysekera, T, Aturaliya, TN, and Koizumi, A. Evi-
dence of tubular damage in the very early stage of
chronic kidney disease of uncertain etiology in the
North Central Province of Sri Lanka: a cross-sectional
study. Environ Health Prev Med. 17: 109-17, 2012.
Ayala, HM, Herath, S, Kubota, K, Kawakami, T, Naga-
sawa, S, Motoyama, A, Weragoda, SK, Tushara Cha-
minda, GG, and Yatigammana, SK. Potential risk of
drinking water to human health in Sri Lanka. Envi-
ronmental Forensics. 18: 241-50, 2017.

Ananda Jayalal, TB, Mahawithanage, STC, Senanaya-
ka, S, and Dassanayaka, PB. Evidence of selected
nephrotoxic elements in Sri Lankan human autopsy
bone samples of patients with CKDu and controls.
BMC Nephrol. 21: 384, 2020.

HMA, SH, Kawakami, T, Nagasawa, S, Serikawa, Y,
Motoyama, A, Chaminda, GGT, Weragoda, SK, Yati-
gammana, SK, and Amarasooriya, A. Arsenic, cadmi-
um, lead, and chromium in well water, rice, and
human urine in Sri Lanka in relation to chronic kidney
disease of unknown etiology. ] Water Health. 16; 212-
22, 2018.

Rippe, B. Is there an increased long-term risk of
hypertension and renal impairment after Puumala
virus-induced nephropathy? Kidney Int. 69: 1930-1,
2006.

Miettinen, MH, Makela, SM, Ala-Houhala, 10, Huhta-
la, HS, Koobi, T, Vaheri, Al, Pasternack, Al, Porsti, IH,
and Mustonen, JT. Tubular proteinuria and glomerular
filtration 6 years after puumala hantavirus-induced
acute interstitial nephritis. Nephron Clin Pract. 112:
¢115-20, 2009.

Miettinen, MH, Makela, SM, Ala-Houhala, 10, Huhta-
la, HS, Hurme, MA, Koobi, T, Partanen, JA, Paster-
nack, Al, Vaheri, A, Porsti, IH, and Mustonen, JT. The
severity of acute Puumala hantavirus infection does
not predict the long-term outcome of patients. Neph-



184

35)

36)

37)

38)

39)

40)

41)

ron Clin Pract. 116: ¢89-94, 2010.

Makela, S, Ala-Houhala, I, Mustonen, J, Koivisto, AM,
Kouri, T, Turjanmaa, V, Vapalahti, O, Vaheri, A, and
Pasternack, A. Renal function and blood pressure five
years after puumala virus-induced nephropathy. Kid-
ney Int. 58; 1711-8, 2000.

Sarathkumara, YD, Gamage, CD, Lokupathirage, S,
Muthusinghe, DS, Nanayakkara, N, Gunarathne, L,
Shimizu, K, Tsuda, Y, Arikawa, J, and Yoshimatsu, K.
Exposure to Hantavirus is a Risk Factor Associated
with Kidney Diseases in Sri Lanka: A Cross Sectional
Study. Viruses-Basel. 11 2019.

Wijkstrom, J, Jayasumana, C, Dassanayake, R, Pri-
yawardane, N, Godakanda, N, Siribaddana, S, Ring, A,
Hultenby, K, Soderberg, M, Elinder, CG, and Werner-
son, A. Morphological and clinical findings in Sri
Lankan patients with chronic kidney disease of
unknown cause (CKDu): Similarities and differences
with Mesoamerican Nephropathy. PLoS One. 13:
€0193056, 2018.

Sunil-Chandra, NP, Jayaweera, J, Kumbukgolla, W, and
Jayasundara, M. Association of Hantavirus Infections
and Leptospirosis With the Occurrence of Chronic
Kidney Disease of Uncertain Etiology in the North
Central Province of Sri Lanka: A Prospective Study
With Patients and Healthy Persons. Front Cell Infect
Microbiol. 10: 556737, 2020.

Palihawadana, P. (2009) Research Programme for
Chronic Kidney Disease of Unknown Aetiology in Sri
Lanka. (Lanka, W. E. R. S. ed., 4 Ed.

World Health Organization , SL. (2016) Case definition
of Chronic Kidney Disease of unknown etiology
(CKDu). in Workshop report Designing a step-wise
approach to estimate the burden and to understand
the etiology of CKDu in Sri Lanka’

Elwell, MR, Ward, GS, Tingpalapong, M, and LeDuc,
JW. Serologic evidence of Hantaan-like virus in

42)

43)
44)

45)

46)

47)

48)

(T4 VR E70%5

rodents and man in Thailand. Southeast Asian ] Trop
Med Public Health. 16: 349-54, 1985.

Calisher, CH, Wagoner, KD, Amman, BR, Root, JJ,
Douglass, RJ, Kuenzi, AJ, Abbott, KD, Parmenter, C,
Yates, TL, Ksiazek, TG, Beaty, BJ, and Mills, JN.
Demographic factors associated with prevalence of
antibody to Sin Nombre virus in deer mice in the
western United States. ] Wildl Dis. 43: 1-11, 2007.
A # , and MIHEE T . BRUHEIL O R R & A .
HARE s 2f 4356 . 57: 1187-92, 2015.
BT, and IHZE 7. AKIE CKDOZ 0 A h—7 .
HARBHTE S HERE L 510 159-65, 2018.

Maarouf, OH, Aravamudhan, A, Rangarajan, D, Kusa-
ba, T, Zhang, V, Welborn, J, Gauvin, D, Hou, X, Kra-
mann, R, and Humphreys, BD. Paracrine Wntl Drives
Interstitial Fibrosis without Inflammation by Tubu-
lointerstitial Cross-Talk. ] Am Soc Nephrol. 27: 781-90,
2016.

Uchida, N, Kushida, Y, Kitada, M, Wakao, S, Kumagali,
N, Kuroda, Y, Kondo, Y, Hirohara, Y, Kure, S, Chazen-
balk, G, and Dezawa, M. Beneficial Effects of Systemi-
cally Administered Human Muse Cells in Adriamycin
Nephropathy. ] Am Soc Nephrol. 28: 2946-60, 2017.
Wei, Z, Shimizu, K, Nishigami, K, Tsuda, Y, Sarathku-
mara, YD, Muthusinghe, BDS, Gamage, CD,
Granathne, L, Lokupathirage, S, Nanayakkara, N, Ari-
kawa, J, Kikuchi, F, Tanaka-Taya, K, Suzuki, M, Mori-
kawa, S, Arai, S, and Yoshimatsu, K. Serological meth-
ods for detection of infection with shrew-borne hanta-
viruses. Thottapalayam, Seewis, Altai, and Asama
viruses. Arch Virol. in press 2020.

Abbas, AA, Ali, HAA, Alagib, MA, Salih, HFS, Elkhi-
dir, IM, El Hussein, ARM, and Enan, KA. Prevalence
and risk factors of Hantavirus infection in patients
undergoing hemodialysis in Khartoum, Sudan, in
2019: a cross-sectional study. Trans R Soc Trop Med
Hyg. 2020.

Hantavirus infection as a risk for chronic kidney disease of unknown
etiology (CKDu) in Sri Lanka

Kumiko YOSHIMATSU

Institute for Genetic Medicine, Hokkaido University

Chronic kidney disease of unknown etiology (CKDu) has emerged in endemic areas of Sri Lanka

since the 1990s. The disease is a chronic but fatal disease. Until now, heavy metals and agrochemicals

have been suspected as the cause of CKDu, but it has been still unknown. Recently, we have found a

high seroprevalence to hantavirus in CKDu patients and reported that hantavirus infection is a risk of

CKDu. Hantaviruses are rodent-borne zoonotic viruses. Here, I would like to introduce a story of the

research from sero-epidemiology to the search for host animals.
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