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FEICA SN Ty F— LALBERR, HAifEnAEIcA DS
NAZWPEARE, F—ANFYTIZAHALNL Y
A=V X5 v R ¥ =F 7 A EHHi RE W 5 A
Tho DOEOY ryFTHEE LT, VYT AY
Hilg |2 X 5o 2o0389% (Orientia tsutsugamushi &
go) BREAHSNTWY, &= 1T sihs 2
CAZE D BEGT AHE) 7y FTHEE LTOHAAL
e (Rickettsia japonica J&#4s) 5%, 1984 4£ |24
OTHEBRIZBWTHRI N, 2Ok, ik
WHILKL, SETHFOHE L H\Vo X, BHRGHED
BAEZ R FLOBREE 2o TWb, Vry FTiEY
BUERRG Y N ERHESH S L o TV D 7
2, BEARREIR, FEAHbE, ATENRE % &R AR AT
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JEE) TR AR EEZ 5N Tz, FfTH
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DAL, B~EICHET S, ik, Mgl B
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HEED D ONRIFOHFAENHA S L e o720 ZTD
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&, DAENIBIT 5\ iT B T 2014 4F1% 320
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BITH -7 (Fig 1) 2017 4 1% 439 B O 5 2% 7
ENTWD (2018 4F 2 AR o #BEHFIEL I B E
HIRT (2007~2016 4F) Tlx, 9 X TOHREMFE
OGN ENTWDHH, 2008 FE DL iEE D 5
DHAEIEFNI R TH N TOKEBITH > 720 L7z
3o C, AL X FSE R 1T F 72 E F 162008
AT MBI TRIO TEEPFE L, FRFIIE
15 R D IR T Kato B £ 2 B A3 HE L 72,
IR CIIRE R B R R b % < (FFF1 587 #l), >
WO R I, EIGIR, FEEE A < (RIS 30 1
Dhb)o ZSRERRIE Y v A Y OIGEIRIII . —8 L
A~ F 713 B~EICL5% L, 5~6 A& 11~12
AOZWgMD ¥ -2 %257 F (Fig 2). E&E 2
T NI ARG H I TIIREEN %
WA LS X hFeie, il s 7y v hay
2 & 20008 HIFIE, LWL L 72t oFk~w4&
T CTEREREROE — 7 2R3 MR - Flbil
BB W& (2007~2016 4£) TIE, 512277 61
(54%), ZxPE 1,908 1 (46%), 4 fif v YLl 1% 68 %
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Fig. 1. Fluctuation of the number of reported cases of tsutsugamushi disease and Japanese

spotted fever over the years (1990-2016).

The number of cases Tsutsugamushi disease patients number is fluctuating between ap-
proximately 400 and 500 cases per year. The number of cases of Japanese spotted fever has
been increasing in recent years, and exceeded 300 cases in 2017.

(BH66 %, LHET1E) THYH, 60~80 mi D&
BHL LK, HEBOWMEBNID Do 721,
4. ERIRAER - BEFR
DONHIFOEHRIIL5~14 H CFH10H) T
Hy, FE, BEBLIOR LD (eschar) (ZFEIH
FEORWERKRNEEE TH Y, DONHFD 3 £l
ENBb, AN OIEHIL 38~39T Dbk 72 1348
HEHEEL, HRKBATHET 25613 1~2 HH
THRARAT L EEZ LN TV, BB IL2~5
93 H AR IR O 7 W liFAEE O ALBE A
HELL, & 1EB BT %0 #LIHIEEE 10 mm
BEOHMNIRZ (eschar) & Z OO % Kt
&L, EREED RV BKTTROINFEE DN %
P9 LA 80~90% THRO 72 %o Hil L I %
SRR TR ) v ISR 2 R0 5 2 E D 5
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Fig. 2. Fluctuation of the number of reported cases of
tsutsugamushi disease and Japanese spotted fever
by month (2007-2016).
Tsutsugamushi disease occurs mostly between the
autumn and early winter months or between the
spring and early summer months. Japanese spot-
ted fever occurs mainly between the early summer
and autumn months.
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5. 2K

JE A D FE 2k - RLBEZ LI REE L 72 E &7

723 E, OONHURORATHIN CORERE, (ks
ANOBAFE, 7 H LD GBI —E T B T
HREMS, )Ty FTEYYE R RS E LT

HZEDUETH L, DONHIE G- 72E, %

THERBIGE T 0T, HLOOFEZ IS 21

T HWED D B BRIR M LR T E UL,

BRIRIGICIZIZIZ OO0 B L BT L TRWTH A 9o
2R LHI LD ROH S IR & —#BI2idd 5 2

CICHBETRNETH DL, MESHNIEL L TR
ek (indirect
IFA), FdE~LF+ % ¥ — ¥k (indirect im-
munoperoxidase assay : IPA) % W72 &2 712
L 0IThbTw b, MEP O. tsutsugamushi HLK
fizMEL, EMPIsMo AL L 2:EM
g2 BV 727 MEIC & 5 4 /DL E o IgG Hifk
fili> EATHES %0 &l TIRIREAZ RO 720
(2, MUEARME,  F 72130000 B2 R0 595 B0 B R Al & F v
72 PCR 2L V) O. tsutsugamushi DNA #kHi3 %

immunofluorescence assay :

FHELER L72Y, ZOPCREBIGZHIFENE L
(90% LLL), BHEIZWIcEH TH 5o MIBHEH
5 O. tsutsugamushi 578 - FEX 1T HiELH D,
< AREERMEE V- CiTh LA )5, BSL3 EER
MEEENTAT S & 2SLTET, IREMIIC © BRI %2 2
T 5720FEMBTIE R\, Weil-Felix & TlE>D
DSHIFIE OX-K BRIZEEE & 72 2%, 1L 30~61%
R, BBEED S WY,

MLEPUAAT O #I %2 1 O. tsutsugamushi HE# 3 1
(Gilliam, Karp 3 & 08 Kato) D ARBELH ),
— O EN R THRETHETH 5o T4,
FDOEAED S 9 & 7 - F24EHE 3 TIPS iR ©
& 5 Irie/Kawasaki, Hirano/Kuroki 3 & 0" Shimok-
oshi ® 3 B OPLAAM OB EIX, B ORMEHT % 8 L
CHL A FGERT IS I % W 7o 2 KIS 5 2
EllBo DONHIHDL 3 EEHE 3 RITIE 2 <
Irie/Kawasaki 3 & " Hirano/Kuroki TH 1), 1L
DO — AR RE 3 & UL &R & 2 WEEBI A D
Do TAEEMMALEM Tl O tsutsugamushi 4 3
B LA O I T 63 % Hrisfii ol 78 5 & U PCR
BREXITZ TRV LS, )7y F TREDBE
AHEEC LTV AL EREEZ SND, DO HIHD
IEFEZR B 24T 720121%, MG E A ZEiT 1A
PAKHES B 2 X2 A5, ) v F TIEMSE IO
— oA gERTCIk, SR B L O L
DY B & v 72 PCR #RAR % F2 0t 7] g 72 ik b &
%o PERAOME, REEOHITICE LTI, ik
(BUfEA) 1%, Iyl E LSt R L, SR & e
I (2 BMDR) o 2 B4 249 %, 4xifil (PCR
AL - ) oy FTEERD) 1, BUREERG- AT O 2
Wiy (EDTA WM ZHEH L, #infrfE b ke
Thbo flLIOOHiIE (PCREAER) &, FHo
BARCIEZEERsE <, Eldd L Lo
fiEx oty NTHMFALUTHRIL, ZEL-FF
THMT 5, 2007~2016 SFO LT B 4,185 Hilo
W, MBI 3553 61 (85%), PCR
P X B ER T 806 B (19%) (Mufk : IfiliE 574,
I K 5 IR EALME 391 &2 &), V) v F 7 ok 217
B (5%) (Befk : I 202, FRHELHLEE 23 72 &) TH -

> 16)
- o

6. A - 128 - T
DONHIFTIET b THA 7 1) 2 RENH—FER
EThHY, HHHIAE 24 BRI LLAIC 90% A5k S
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Table 1.

Treatment for tsutsugamushi disease

First-line drugs: tetracycline antibiotics

minocycline 100 mg i.v. or p.o. every 12 hours for 7 to 10 days

doxycycline 100 mg p.o. every 12 hours for 7 to 10 days

Second-line drugs:

azithromycin 500 mg p.o. every 24 hours for 3 days

chloramphenicol 500 mg p.o. every 8 hours for 7 to 10 days

HERESN T2, MLEPOBHTT T4
A7) PREMEFATE e XX, TV ATYA
Py LR ru I AT i a—- W REIEE Y
ZBo BT Y ARIERLT I ML, F/urR
IR TH Lo HREOFEMIL Table 1 12K L 72,
GG RITEE 1~2 0 CTHER 2 ICHFE L, B -
BT R SRS 5720, @Y RZH - R &
NI TRIT—KWCEFTH LY, —Ti, BED
BN OEELT L2 LB, TEFOHRE DL H
%%, BEHE 3 MIERNIIHREAE N & SN THBY,
FECHIE Gilliam, Karp BIZRET 57 My
LAYPBENDOFEHETH L HAH ST TEL , L&D
BATZT N YT LAY RO 5 EIGICS
Do 7zo BEUE S A B ) A AL 5 (n=4,185 ¢
2007~2016 4£) OFLIRTIE, T HEEE OB B
1320 81 (BawsE 048%) T, ZdH B 15H6x7 +
T YA LY RO FERE & B HAD S OHE T
o7,
Il. HAKI A
1. BE

H ARFL B2 Rickettsia japonica % RE T %<
F AR SN TG T 5, 1984 FICSIETE 1
BIHZ2SSER SN, FEFILEFE, HE LAY I8
L T2, SHERIE~ ¥ = OiFEiic—3 L, 4~
11 HIZE LE» S ICE v, SSAaHEE LTt
F I ISR DAVE O JEBL A T 70 RN R 12 W s,
WAEAL 2l T B0 HARKLBERL © GRG0 42
A L B b—b PEEEI RV E S NED, &
WEFFROMETATRD 5D o RIS O VUG
JETH ), B S L7725 I E@FT I8 1 5
VBB B o DONHIROGESE L LTT b TH A
7)) VRENFE—FEIRE LTHASWED T 2012
L, AR CEIZOENEZHLDI8A %
B 50, RIS TR EVEAND L L LR
Brah, oo0HRd D EELLPTC, BTEHD
BELTVW2O0HIKTH L, BUHEAEERME
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FF=, TINTFYY=, YIS =) (12
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RESWT b, ¥ =3WH, FHHR, fEE 3EK
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FEORFEARDTER S NLTBY, bOE OB )
T FTEDEHRADHEA TV LY,
3. BF

JeHK, HARIZIZER OFBEEEE) 7 v F 7 AT
ELRWEEZ LN TS, 1984 4, fEEET
FEE AR A ) IREDS I BIH VDO NTEEL Y,
FERBETHLHBELZEMOAREIZL B L, ZOiE
REFZATX BRI L% &0 6 B80ED DA IR
b 7zhs, OX-2 ¥R 1% 0 Weil-Felix KIS 0 #
PHEDOPHFETIE AL, TREFTIZHSATY
WRLBEBER I SN D ) 7 v F 72 K B IEGYE
ThHbHIEHIREEIN, 0%, HARIE (Japa-
nese spotted fever) &ZAHTSI7-%%, 1986 4F
VAZIR AR D58 S 31, Rickettsia japonica & 5%
SN7zo ESLEAHSENT LT O BEALRI — XA T >~
AN & B L, DPEIIBT S mTHEE R 2014
413 241 7, 2015 4E 1 215 B, 2016 4 1& 275 B O
WwE2H 0, BIERCH 5 (Fig 1) #% 10 4F
M OG- (2007~2016 42) 12 1,765 I TdH - 72,
2017 4E 1L 337 Bl DL D 7% ST W 5 (2018 4 2
HIERD o HBE T IR B et IR (2007~2016 4F)
TIXBIHDAVE O TR 722 RN =2 S o 7
A3, AR, FEAHUIEIIILRMEMICH D), BRI R
EWRTOF 72 EZ PG SNz, BEITII=HE
% (473 3496)) T, DWTIHER, FHK
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IR, REARE BREER, FEECHE (719 10
BILLE), THHADS OMENL . HARKLBEED
BEHOEENHEME & b1 b 25> T
B EHEZOND, FIERHNE~ ¥ = OEENREIC—
L, Bio~w sy =2 E 170 EMICEF L TEY
5~10 AiZA T L, M&oEs % (Fig 2).
PR - AR EA R (2007~2016 4F) TiE, 5
4 806 5 (46%), 214 959 1 (54%), 4 fhi v Y
705 (BrE6IE, KMHET2) THH, 2on
HU & BRI 60~80 LD BENL {, HEHD
WEBNL D% 20 72,
4. BRIRAENR - REFTR

HARK BB OB RIL 2~8 HTH Y, DO0H
5 & FARIC B, BB X UM LI (eschar) # [
IRIEEB L L, TN o % HARMBES O 3 £ L W
I FEBITA0C FifcE R T 2 & b H DR A
RO Do FB IR AR~/ NEROIDFDAEERI DAL
AR, —ilimtte a2 ddH Y, HEHERT
- LR L SO R ImEREAL BN S H LI
RRNE DD 72D FEFFRITH 60~70% TH D, i
Bz (eschar) 1222 MR £ O /NEIOEI 25 5o
F72, BN - mE - ESEMEE A FRO, RBUIISRE L
OB, BAETE, HARE T D  IHEERE % R
DB EBLL, ) Y REIERIZO O HIRIZ A
HiZ 72 %WZ 0%, HBkEE, FRICakE R
% (AGML) - Hil¥hy - +IRmEs ¢ &= s
PR3 %o JKGLAE 3 AR gh 1 A A Jm i 5 (n=1,765 ¢
2007~2016 4£) DOFEETIE, FEE99%, 3895 94%,
JFH R 2% 73%, Hl L 1166%, BEHE31% B L O
DIC 20% T®H 72" HRikDIGH - CRP w#kmE -
JFREER O EARALNL DS, FIMEREL O R HIE
—5E L 72\ FIERITIRIVIMRBEL 21 Lo & § 5
DIC Ot i % 525, MAERE XSO 0 & )
HYZ SN S %o
5. &2k

HARK BB OFRATHIS CORHE, IIKRSE~DRA
B, ¥ OB R T A2FH R NS Y
oy FTIEGSER B DI, AARFKEOEA b F
HThh, FTELECEFLMLOXZHET LD
[FECTH B MEEZINIITEEL LTIFA B L I IPA
EHWMEZWIC L D7) & 2D, MEH R
japonica HuiAfliZME L, 2 IgM O EH L L
I 2 AMOMEE BT IMFEIC L 5 4 501

D IgG Al O EANZTHES %0 HEAZR T
IR, £ 72\ B R F6 95 R B2 I ik & F v 72
PCRIZX Y R japonica DNA #kHi4 5%, Weil
Felix St i3 H ARFLBESUE OX-2 BRIZBEIE & 72 % 78,
IEEEIEE < 22\ MUIEPUATG > PCR 5 13 PR FR
BB % {, FSERMATEE TOMA D AT TH
bo ZD72%, EEELRERT & 8 L CH B4R
(ISR 2, FERETTRE T & AU 2PN R
B L O L oz % H v 72 PCR AL % IKHE S 5
LIl D, MEOFME L IRINRROTESE, #
HOHFEOZEIE OO HBHOEE TRL-EB
DTHY, HAKBEED FEEOFIME 2 %, 2007~
2016 “F 0 Jm 1 1,765 BIOBW kL, Mg ik
Mt 1,084 1 (61%), PCR #:12 & % # (= THH 787
Bl (45%) (Befk © I 437, iz S8 O FFHEALTE 548
&), )y FThrEE 6250 (3%) (Befk @ Mg 54,
TRHEALRL 10 72 &) TH o721,

6. Bk - %6 - F&

HAKLBEEL O LD DA U & [JARIC T b 54
A7) VREDPE BRI TH L, HHFEOENIZ L
LESEALER, b L<IET MTH A7) LRI
HECTIHHEERRICZ LVERICH LT, 7 b7
A7) VREICMAZF vy REOFHHEICL -
T, WRICKI L& Sha @ b s s ™,
L2 L ZOEEEICOWTIREF ATy AN+
ElFV Y, HANGEEEHBEED 7 v ¥ sk s
N7z RO ERiA 72N %0 B T 7 5 LFRHER
7 3 BRI T H B o IO FEM L Table
21ZR L7zo RIEBIGTR T H CREVL, B - i
Tl bR 2 2 E03% {, WY RBM - BRI %
SENIEFRIE—RICEFTH 505, DO IR L
DIECBIDOHENL <, BEGRETEHE B m 7 A8 5
(n=1,765 : 2007~2016 4F) DL TIZX, JEIJ HE
HTORREHIE 16 B (=R 091%) Thotz, H
JEALDOTFIIEE A M A VIMED B G- 5%t b 1L
THY, DoAY L) HARRLBEE D A2 o
MEFA N Ay - TFEDA VIRENSEERT &
DEED D B, =& =l SITEEH KL
e, XY ZOEPERNICES v X ) 124
- CIBRT 2 MDD 2 A%, BN 6 1T IUZPUR 3
DF GRS N2 v, T2, FEOHOT b
FHA 7)) LREE, Gk, ALLE - NI
FHGE RIS L SN TS, PRI
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Table 2. Treatment for Japanese spotted fever

Mild cases: tetracycline antibiotics

minocycline 100 mg i.v. or p.o. every 12 hours for 7 to 14 days

doxycycline 100 mg p.o. every 12 hours for 7 to 14 days

Serious cases: tetracycline antibiotics + quinolone antibiotics

minocycline 100 mg i.v. or p.o. every 12 hours for 7 to 14 days

doxycycline 100 mg p.o. every 12 hours for 7 to 14 days

ciprofloxacin 400 mg i.v. or p.o. every 12 hours for 7 to 14 days

levofloxacin 500 mg p.o. every 24 hours for 7 to 14 days

Table 3. Comparison between tsutsugamushi disease and Japanese spotted fever

Tsutsugamushi disease

Japanese spotted fever

Pathogen
Distribution area

Orientia tsutsugamushi
Vector mite (tsutsugamushi)
Holding Host animal field mouse

505 cases (2016)

4,185 cases (2007-2016)

Number of patients

Time of onset

or spring to early summer

Latent period 5 to 14 days

Scab (eschar) approximately 10 mm

rash trunk

Treatment tetracycline

Dead cases 20 cases (fatality rate 0.48%)
(2007-2016)

Other reemerging infectious diseases

nationwide (except Hokkaido)

from autumn to early winter

Rickettsia japonica
West Japan

ticks

field mouse

275 cases (2016)

1,765 cases (2007-2016)
from April to November

2 to 8 days

5-10 mm

limbs (palmar and plantar)
tetracycline or tetracycline + quinolone
16 cases (fatality rate 0.91%)
(2007-2016)

emerging infectious diseases
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Fig. 3. Serum levels of cytokines in patients with tsutsugamushi disease and Japanese spotted fever.

The serum levels of TNF-a and IL-6 were measured using multiplex-bead immunoassays. The serum concentrations of the

cytokines in the acute phase and convalescent phase of the diseases are shown.

Table 4. Differences in the cytokine and chemokine levels in the acute phase

Tsutsugamushi disease

Japanese spotted fever

32 patients 21 patients ttest
average (pg/mL) * standard deviation (SD) average (pg/mL) * standard deviation (SD)
(pg/mL) (pg/mL)

TNF-a 13.8£13.5 35.0*27.5 P<0.001
1L-6 11.6*17.2 65.8*73.4 P<0.01
IFN-y 73.4%=78.1 220.3 £228.0 P<0.001
1L-8 13.2£10.5 46.3 £35.3 P<0.001
IP-10 3,215.9 +£2,786.1 12,298.3 £9,539.4 P<0.001
MCP-1 467.5*492.0 1,365.8 £816.7 P<0.001
MIP-1a 15.0*+25.3 53.9*41.0 P<0.001
MIP-15 88.5+63.5 127.7 £54.0 P<0.05
eotaxin 67.1=31.7 68.20 =40.1 n.s.
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Diagnosis and treatment of rickettsioses in Japan:
tsutsugamushi disease and Japanese spotted fever

Katsunori Tai"” and Hiromichi Iwasaki"

U Department of Infection Control and Prevention, Faculty of Medical Sciences, University of Fukui, 23-3
Matsuoka-Shimoaizuki, Eiheiji, Fukui, Japan

? First Department of Internal Medicine, Faculty of Medical Sciences, University of Fukui

Tsutsugamushi disease is a mite-borne infectious disease transmitted by the bite of the larvae of a small
tick (tsutsugamushi) harboring a pathogenic rickettsia species, Orientia tustsugamushi. O. tustsugamushi
is serologically diverse in Japan, and is classified into 6 serotypes. We have detected the 3 standard types
of Gilliam, Karp and Kato, and 3 new types of Irie/Kawasaki, Hirano/Kuroki, Shimokoshi, have been in-
creasingly isolated from patients in recent years. The number of reported cases in Japan is approximately
400 to 500 cases per year, and the areas of occurrence cover all national prefectures of Japan, except Hok-
kaido. The season of onset coincides with the moving activity period of the tsutsugamushi, and the disease
mainly occurs from the autumn to early winter months or the spring to early summer months. In Japan,
any cases of rickettsioses diagnosed need to be reported by the attending doctors to the appropriate pub-
lic health center.

Japanese spotted fever is transmitted by the bite of the larvae of a tick harboring the rickettsia sp.
Rickettsia japonica. A total of 215 cases was reported in 2015, 275 cases in 2016, and 337 cases in 2017,
thus, it is on an increasing trend. The season of onset coincides with the moving activity period of the
ticks, the disease occurring mainly from April to November, and also frequently from the summer to
autumn months. In addition, the infection occurs mainly in the relatively mild coast of the Pacific Ocean,
west of the Kanto region, although it has also spread to the northern areas in recent years. Recently, new
pathogenic species, such as R. heilongjiangensis, R. helvetica and R. tamurae, have also been isolated, and
in Japan, the geological aspect of the spotted-fever group of rickettsioses is continually diversifying. Doc-
tors diagnosing this disease also need to report each case to the appropriate public health center.

Tetracyclines are used as the drugs of first choice for treatment, and they have also been recognized as
being effective against tsutsugamushi disease. However, tetracyclines do not appear to exert sufficient ef-
ficacy against Japanese spotted fever. Quinolones combined with a tetracyclines is the candidate anti-
rickettsial chemotherapy for Japanese spotted fever. Further investigation is needed to establish an appro-
priate treatment for this disease.
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