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Classical Tsutsugamushi disease in Niigata Prefecture, Northeast Japan
-With special reference to formation of ""Yuudokuchi'* (noxious area)-

Takao NAKAGAWA
3-41, Sasaguchi, Chuou-ku, Niigata, 950-0911 Japan

Abstract

Classical Tsutsugamushi disease transmitted by the larva of **Akatsutsugamushi™ (Trombiculid mite, Leptotrombidium akamushi) prevailed
during summer until 1960s along large rivers in Niigata and Akita Prefectures of Northeast Japan. The mite with the pathogen (Rickettsia,
Orientia tsutsugamushi) mainly inhabited unprotected area of the rivers, and such area was called *"Yuudokuchi** (noxious area). Land
condition of the areas is examined based on interpretation of topographic maps surveyed in 1910s and field investigation, and the factors
related to their formation are discussed. In all areas examined, they were underlain by sandy soils and grasses with shrubs grew thickly. The
areas were also from 1 m to 3 m higher than the ordinary water-level, and in consequence not flooded usually. When flooded on a large scale,
however, the submergence for a short term should be necessary in order that plants may grow thickly, because fertile soils are transported. It is
inferred that these factors are indispensable to form ""Yuudokuchi*'. The disease was almost eradicated in 1960s but recently, a patient and the
mite have been found in Akita Prefecture. It can be stated that the disease scarcely prevails again along the above rivers because from the
ecological viewpoint, the possibility that the population of the mite increases anew in the future is low.
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Fig. 1 Index map (Northern part of Honshu).

AB: Aidu Basin, MB: Muikamachi Basin, NB: Nagai Basin,
NP: Niigata Plain, YB: Yokote Basin
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REARNOENERFE, AEMo LHSEGEEZTES, F
FBHIOWAICBE b - 7 BN E 2 BE L. ERHNOA HM
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Tk oA TR GRYEE/NME) BEEN S 500m FEHEN 7217
SAHNZAIE L7 2 LIZEB LT, WRMBTBE LIERITE
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T. Nakagawa

Table 1  Geographical distribution of Classical Tsutsugamushi disease and area of "Yuudokuchi" (noxious area). Number of patients and deaths, and
mortality from 1917 to 1946 (before application of chemotherapy) are also shown. Adapted from Sasa (1959).

Prefecture River Basin “Yudokuchi” Municiparities Patients Deaths Mortality
Shinano R. 949 ha 26 1,234 393 3.8 %
Niigata P. Uono R, 103 ha 9 210 66 3.4 %
Agano R. 617 ha 15 498 223 44.8 %
Subtotal 1,669 ha 50 1,942 682 35.1 %
Yamagata P. Mogami R. ca. 198 ha 12 84 38 45.2 %
Akita P. Omono R. ca. 992 ha 30 625 129 20.6 %
Total ca. 2, 846 ha 92 2, 651 849 32.0 %
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Obata (1961) and Suto (1995). Chemotherapy was started in 1949.
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5, 1960 FARIE AT IL dr R Y > A R O RGE 72 TH IR
b R WEBIRREE I E T, FRLBRIImS T T
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ZDH%IE, # 10 FlH 5 100 FIFEOM CTHIEEZ Y K L
RING, TN, 1960 EREEITIE, MO TOH

Number of patients of Tsutsugamushi disease during the 20th century in Niigata Prefecture. Solid column indicate death. Data from Ito and
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HRTHOASM

wANT, FS I OHIE & BF oMK (fh)11, 2006) &
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Fig. 3 Landform of Niigata Plain in 1911 (slightly modified from Nakagawa,

1:dune, 2:back swamp, 3:river and lake, 4:hills and mountains. 1, II
and III indicate the recentdune I, 1I and III.

Boc: Ookoudu-bunsui (under construction), Fu: Fukushima-gata, Ko:
Kooki-sinden, Ky:Kakuda-Yahiko Mountains, Ma:Matsugasakihama,
Mj: Maejima, Ni: Niitsu Hills, Nk: Nakanoshima, Ny: Nishi-sakaya, Ra:
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Agano River, Rh: Hayade River, Rn: Nakanokuchi River, Rs: Shinano
River, Rsn: Shinkawa Rive, To :Toyano-gata, Yo: Yoroi-gata, Zg: Zenga.
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KU AR TR BB DEA T, T ORFOKRAKR T RIX
R i 5B 1911 4R JA[&E - 1914 4F3E1TD 5 743 @1%%!
U | 1250 SN 748 BIEED OK B OB E A 2m 2T
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W5 (BlZ0E, B, 1922 ; JIFF, 1922, 1925). Zh 5D
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(2, miE (RGBSR 7 WA, BRTEErTT) Cif, RS
RBREICLDEARDK, HEETHIIH (NFFXRXI)
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TeolodiX, —EEYT 2L, BEELSLL R0, FHRK
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T, JIAF (1925) D #4512 X auiX, 90 il o> i3 1 12 1] (13.3%)
DHBYT, TDH 6 2 HIITH X RYTh > 72, @EHKiT
BAELRBCHRBRIFICEDND Z 8BV, AmILAlx
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VT UIROMGEE T, GG LHEORRIIX, B ERER
FEIFT (Fig. 3, BIEIZHIBTRIEX & LRI EE
DEMK BENHT- -7 (FH, 1922). #k (1871 4~1916
) X, JBELE=RR (1852 4F~1931 4F) DA T, 1894
(B3R 26) 4E 5 1902 (BIR 35) FE T, mYImFZEDT
(FLNZ, fRICHEND) IZEB L, VYT AVROMEE RS
2o TW5A (ALEBIZERT, 2019). —J5, SELEDOEIH
B Lok, JIREL T (I, 1922, 1925), JiIF (1879
HFE~1948 4F) 1%, 1911 (W75 44) FICHEE FLH 2R (14
DOFHBERKZ) ITEME, HHEDY Y T AR E O
b o (Fh, 1988).

MEEIREOESHD T hEH
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%}h%(?)**[ﬁ R[S 57 ) 1A G2 70> © IR BRI IR 22 ~ T Rl
RAZNT TOESy % Fig. 4 12T 70 (KOREE - BEIT
XE IR SN IHBHZE O S DT, Fig. 6, Fig. 8b & FEIEET
HD). ZORETIE, PO KB WIEE LB Z
b TELT, KRR EOFRBITHREL Bpo T
5.

R B )AL EL (Fig. 4 © B, MIC iI%*@ﬂ@$
WMARENTWD) TIE, 1911 F1Cid, AmilE, [
JUDKEH S 1.5m FiE <, mﬁkim%T“TBﬂTk
D, FICEMNLDLLR-TWE., BH (1922) ol 284
P =B U gL U EAK SR (74—
L, 18.3m) /T HLEAKRTEKEHY ) Db, LIS
THEANERL T2 LB fEETE D, BIEIR, [
T OFARMEY 2m BEL, BWELY O LR ENL2
STHRY, FXEMTHo @A, AKH - M- RHICE
o> T35 (Fig. 5¢).

REOAEM (Fig. 4 © S) 1%, H£% )5 500m i < B
oIS Y, 1911 I, FIEE)IOKE LY 1.3m 2
B KT NETHITOENTEY, BICEMTH 7.
TO%, WETHEICL-T, W () MRS AT
BN, AHHO—EITRE & o, BlEL, B
DKM LY 2mEFE <, FiTM ’ﬂméﬂ(ﬁg%)ﬁb
FLVRENDR-TRY, ML TE, KETED
%@f%%ﬁ@@ﬁ&n@@ﬁﬁi@%fﬂofma

IMeoFEM (Fig. 4 © K) 1, £%05 500m 4 0 BfEn
TEHRIZH Y, 1911 FI21E, —EBI3E S 2m BRE D/NET
Rl B9 1 DK IR & 430 By, FITFAM & TR 5 e > T
7. AR, 0 KE - FEHUCZED Y (Fig. 5a), WYEHE L
H LIS EEOFRID NS> T D, BRI &3/
ETHRTOLNATEY, FEARMLEY 2m~3m &V, WFho
A bR K TIE, JERKLAaroTcBEZX LS.
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A part of 1:50,000 topographic map sheet "Niigata” and "Niitsu" surveyed in 1911 and published in 1914 by the Military Land Survey of

Japan.

Ko: Kooki-shinden, Ks: Kosugi, Nt: Niitsu, Ra: Agano River, Rh: Hayade River, Sl: Shin’etsu Line, So: Soumi, Sk: Shinseki, Ul: Uetsu
Line (under construction). B, K and S indicate "Yuudokuchi" (noxious area) described in the text.

P[RS B )1 itk Tl Ze s, A EMIAY 1930 FRICHT /21T
TRk S =B85 50T, HEIZE <%, 1926 (KIE 15)
BN KITHST KD FER T D &, DA DOWHEL Y
THTIE, WENSEAD L, JNEXIKRED & &b, KRR
FTENR-T, #Hic/atz4£ETU7- (Fig. 6). T o E2HE
PR E LT, FIFLMD D L, ARk, £
RO HKIZEES T, ALY Y T AR BE DD LAl
LW, RRABERT DL IRz, FRIIAEEDR
B AT MY GRMH) <1k, AWK 5EHEIE, 1913
(KIE 4) FELRBYIN T\, kN EER L, R
BORANGE S &, 1930 I, 1939 (BFfn 14) 4

21X 10 ADSFETE L2721 (Fig. 7), & Btk iE > T
% (TIE 1986). F7o, RMAREO B Z SR EEEE
HEMMHZEEDR) ©b, FFEXRELT T, BNR)IEE
AL BT LT & 2 A, 1933 (BEF08) Ai2iE, 19 A
B, 8 AN L dic, Aol < ([ hRAE)
A LTWA (AR ORNRIC KL 5, 2008 (£l .
BUE, 2D OB TICE Cle g am i R KAICZE DY,
EXENHANTFITIE, TAHAYYHLAURERLTND &
OHEIT RN E o7, BRI, HBRAEEE DO
AHHMTHo 1 L HEE SN DML, M EE ORI
o TWND.
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NERZMOETHRBEYYHLAIRKREAEH

Wz, Il (2012) (CH7ZAE B A, AN HETA RO
W OMEEE, FEEY Y A USEOFARI, HEiho +
MRz >k~ % (Fig. 8).

Mz DBME

7N H T 2 IR RO EEICALE T 5. B4 itk 1L,
WaREERBICR O, & & 30km 4, 1H 2km~4km 2
DOFE WA T, SSW-NNE FAIZOWS. AHOIZIEH
REFRNZFEOREN AT D> TR TV S,
fAEINL, Weodtichi@ 3 5/AL )7, BEFEI & A
%, delizmayy, BRINZEWRT 2. ik L & fE T
oL, KN EOHNAE)INCHAL TS, &
nNooaM~OEOMTICE, FIR—-AERSRTWS Z
EBRZ\. KFOHBIE, K2R Sl L ST
20D FNAEEENILDOLDIZHAKE .

10

Fig. 5 Unprotected area along the Agano River, where "Yuudokuchi"
(noxious area) was formed in the past.
a) Area to the east of Kosugi (Site K of Fig. 4). Panoramic
photograph taken in Aug. 2013.
b) Area to the east of Soumi (Site S of Fig. 4). Panoramic
photograph taken in Aug. 2013.
c) Surrounding area of Agano-gawa Bridge (Site B of Fig. 4).
Photo from the left bank in Apr. 2012.

HHEEY Y HARDEERR

R AR ORARN AT T, EEHE, Gk -
ANV (1961) 12X o7z, AREHIT, 1876 (BVE 9) b
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Fig. 6 Landform along the Shinano River under and after construction of the Ookoudu Bunsui (Division channel of the river).
A part of 1:50,000 topographic map sheet "Sanjyo" published by the Military Land Survey of Japan.
Bo: Ookoudu Bunsui, Ns: Nishino, Rns: Nishi River, Rn: Nakanokuchi River, Rs: Shinano River, Yt: Yokota.
a) Under construction. The sheet was surveyed in 1911 and published in 1914.
b) After construction. The sheet was corrected in 1931 and published in 1934.

0 1 i ALAE ; i |
1910 "15 20 25 "30 '35 40 "45 "50 Year

Fig. 7 Number of death by Classical Tsutsugamushi disease during the early half of the 20th century in Yokota Settlement, Tsubame City (data from

Chiba, 1986).
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Fig. 8 Landform of the Muikamachi Basin when Classical Tsutsugamushi disease prevailed, and distribution of settlements where the patients were

recorded.
a) Index map.

1: river, 2: triangulation station with altitude in meter. Rb: Aburuma River, Rm: Mizunashi River, Rs: Shinano River, Ru: Uono river.
b) Landform and distribution of the settlements. A part of 1:50,000 topographic map sheet "Tookamachi" surveyed in 1911 and published in

1914 by the Military Land Survey of Japan.

Eb: Ebiima, Hm: Hitomurao, Is: Imamachi-shinden, It: Itsukamachi Iz: Izumi-shinden, Kk: Kokonokamachi. Mu: Muikamachi,
Mz: Mizuo-shinden, Rm: Mizunashi River, Ru: Uono River, Sr: Serida, Ss: Shimohara-shinden, Ur: Urasa.

A, 1949 ELIRMITI, £ D 320% AT LI &R 5.
7ok, NHETRHOIZNT, BEINARRIZH S H/NTFA
0T (BUNTRT) & IHFRSEET (BBETH) 26, BERE
EOFEN DV, TR H BT LI ATREEN 5 5 23,
HIE CTIX 1927 F LI BE DAL TE LT, % ETH 1927
PG 1955 A F TOMRIC, 2 il BRFNIAE LIZDBRT
BHDHDOT, K TlExtg e Ligh otz

AEMOLMEN

12

Fig. 8b (Z/8 L7 BRE D334 LB K1, /N 2 Rk
ORTEICALET D — R ZBRWT, Ao hiificmong
AR B 2 W T ER O BT ISt L TR Y, )l
MNHITHE KT 800m BN TWD. TN HDEEDITL IC
BEMNA Do LBz, ARV ORI 1910 4% & Bl
wHT | (#F D—# % Fig. 8 ICHIF72) 2 W=, Z Df5 R,
FaU IRk <, ORBH OB 2 (715 ] 0 (5 958 ) 1 AR i <0 fa]
BEF)INCHERTREATR Y, #BoLnilanZyy, O
BES 7 WA, EKREUCEEL, 2l D b T 0icE



)l

Fig. 9 Unprotected area and riverbed of the Uono River, in the
Muikamachi Basin.
Near past "Yuudokuchi"
Izumishinden (Settlement 1z of Fig. 8b), Minami-uonuma
City. Photo from the left bank in May 2011.
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