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(57) Abstract: The present invention relates to a method for the diagnosis of scrub
typhus by measuring a secretion level of interferon-y (IFN-y) in peripheral blood
mononuclear cells (PBMCs). According to the method of the present invention, an-
tigenic stimulation by treatment with an extract from a tsutsugamushi bacterium
causes a production level of INF-y to increase in peripheral blood mononuclear cells
isolated from patients with scrub typhus or in a blood containing the cells, but not to
change in peripheral blood mononuclear cells from persons not infected with the
bacterium. Therefore, scrub typhus can simply be diagnosed only by measuring the
production level of INF-y. Further, the scrub typhus-diagnosing method of the
present invention exhibits a remarkable improvement in diagnosis accuracy com-
pared to conventional diagnosis methods of scrub typhus including an indirect im-
munofluorescence method and PCR analysis for genotyping, and thus can act as a
perfect alternative to conventional diagnosis methods and remarkably improve reli-
ability in diagnosis results.

(57) .S.QFA'] o8 9 ok x E ol ) 3l 4] 3 (Peripheral blood mononuclear cell;
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o] & =AM A ek WY
7] =&
w EU2 2015 124 30 S5 vl 53159 #110-2015-018937125
SAPe g T, 47 WA AR B E4e] Fakdol.
B by 2 ik x F ol e} 3l) M| 3E (Peripheral blood mononuclear cell; PBMC)2]

S E 3 & Zvh(interferon-y; INF-y) 0] 54 & o] 88k 2222 7HEAl ¥ (scrub
typhus) XA gk A 02 TS A8 A = AR THEA O A E
Ao S AEE SR BEP G U AT s R A L8

Eahohiz AolS Hel @ g, BEARA T FEEL A stel FU AFAR
Foll WAHE Al B Arhe] SRS S85H: 9AS TPtz PHoR

Z2IHEA S Xdehs ol #het Aol

v} 74 7 &

ZATFEA L A A H oz dyshy, 53] wio)Xo}, B3, ¥ 5
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W Aolgt Belo] & Wl Ad 32} 5 ch5rt 22 }Tﬂmﬁuwkﬂ%ﬁzm
=

HAth 2ATHFAI S G2 7S A of] WA sh=] o] = FE w75l

H X1 =7] 3 (chiggen)®] B et A d Aoz -7 UraMW

gl E E S H| Y% 2] (Leptotrombidium pallidum) 2] f-%-©] Zo] 3= 10 ~
11 ol AR el A A gho] Ays}aL 9)

Qg elE]o} 227 A] (O. tsutsugamushi; 3‘53‘57]-'3 Al 285 T
A )M 3| (obligated intracellular) 7] Y &-E 3= A o2 4 A o). T3
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SRy
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ZEIHEAIE AAsEe] g Eejoladoln| = A AV 5

H 9 &£ 2 ¥ (immunoblotting) 2.2 4] g A 7} 70, 60, 54~56, 46~47kDa2] T4

gFelo] &4 8k= A o & ¥re] 4 = d|(Takahashi K 5, Microbiol. Immunol. 29: 475,

1985), ©] 5 46~47kDa, 54~56kDa 2 70kDa2] ¥ 2 o] & Al-S 71X,

56kDa} 46~47kDa T 2 & 3+ 5= 5 o] 3¢l o]t (Tamura A 5, Microbiol.

Immunol. 26: 321, 1982). Y HF2] 0 & AR IFA| W2 Q)4 F-/4fo] 7HH 51

ZAboll 23k 94t ko] fo]3k Ao 7 Q¥ a1 QXN Hare] wp=w

H & A Q1 9 45 vt = ol 7F Wol Al dabd 3ol 719 34 &

22 IHFAI Y 5 A1 270 gli= A= IR, wE ¢
=34

NEFERY ol FAB AL Te) 8 Ao o Fr.
3, A7 A 8T AAE A 270l A mEA] KT A5, kA= T,

T, ARA 2 tE 7] I A (multi-organ failure) 2 AFEol] o] 2 A ] a1,

7917 Fo] Qutis A7l 9 ek whebd, 2] e 99 B

AAFE S AMGE 2 e A= v T asteR,
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- (serotyping) H 454 4] 56kDa 3 50| % &% (56kDa type specific antigen;
TSA)S] PCR FFof 9§ §43 4 & A3ttt w5 7153
£2002-0020281(5 7§ & 2k 20021103 € 15l = 2 2] N E] o} 222 TP (
Orientia tsutsugamushi)®] U A 7| 22 FefH 2 oo @l e FHx&
AZ S DNAE X33 el =

A A G A g o] &t ZAEIMFAIYE & e RS

71 A8kaL Ak, shARE A7) Wl

W ApRkg-o] dojutw, Atel s Aol s E A7t B 85tk PCRE 59
FAEY S AaE 259 Fol Ae AF FRATHANE S5 A e,
AALAu 7 d sk v go] @ol Biz whlo] 9l

k] |
S| Q1B 3| & Zhvl(interferon-y; INF-y)i= 7] <5 Wooll A AdA] WS
A3zl of e u] A E 1A A FE ) - ol] ThEF Al ] 7] A A < (cell
mediated immunity) 2ol v]-§- F Q¢ A o2 A AT} (Schroder 5, J
Leukoc Biol. 2004 Feb;75(2):163-89). 53], 54 & o]l "kt TH 2= T8
aF ol o8] AAF=¥ QS u] INFyS +-H] S22, INFy FH| H =
2 37 (Mycobacterium tuberculosis) "2 2 2}2 | 77} o} 3 (Leishmania
braziliensis) ‘s &= BFE| 2] o} Hei= upo] 2] 2 Zhed o] kel A g5 a1 9l
(Pai ", Ann Intern Med. 2008;149(3):177-, Turgay N ", Am J Trop Med Hyg. 2010
Oct;83(4):822-4).
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HA A2 T

271 BAE GA sk fa A, B EE e (a) Z2227HEA S (Orientia
tsutsugmushi) 7% o172 At} 3h= SR RE g =

iz

% & N8l A 3 (Peripheral blood mononuclear cell; PBMC)E- 2] 5Fi= ©@7; (b)

sol g9 A7 WA (o
> v Qe 3 & Zrek(interferon-y; INF-y) 5 525
SA4sto] Z2AIHEAIE A ol -8 ddets |Gl & 2 ek
% 2% 7HE- A W (scrub typhus) 2 THHFH -8 A =5

¥ uhg o] g 3k QA el Wz, A7) (b) Al A B
FEE-2 42 ¢55(Gilliam strain), 73 5=(Karp strain), }X.% 5>(Boryoung strain),
FHE > (Kato strain) 2 7+2}AF7] 55 (Kawasaki strain) 2 ©] 50 2 = ol 4 A 2 &t
1% o) o] FFRRE 23 5 Yo

B ubg o] vleb el b Al elol h2, 4] (b) WA ol A 2o} Al
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g o] npek A g v & A A A o o) W=, AV () ©Al o A QB | & Fht
&%5= ELISA = § A X E4& o] &35to] 543 4= St

g o] uhek A gk W ohE A Ao R, A7) (o) DA A 54 H
SR Radad Bonthd il Fdasi )l F= A ZREIPEAIA O A E Sl '
e = T

b o] npgk A g v & A A A o o] Wk, QIE #H & fhrks=
D2 AG I A Zol] L3FE CD3+ T Al ¥ B3 CD56+ NK A ¥ (natural killer
celyell o1& Y= 5= vt

= W w3, QY] 22T A& ol gehal, 2RI
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4
F25; 9 3215 7 & Zrl(anti-interferon-y; anti-INF-y) &4, & 3315} =
ZZIPFEAIY A T EE AE .
By 2 WS (a) 2227 HE Al 1 (Orientia tsutsugmushi) 7493 o &
Az} = SRR RE o = T2 g k3l A ¥ (Peripheral blood

mononuclear cell; PBMC)E #8] 8}= ©@A]; (b) 22 T7HFAIH 5= 7] (a)

Qo)A el Wol i wad olua A Eol el shel B4 A7)

A (o) BRI NG M Z A FH]E e 3| Zvk(interferon-y; INF-y)

FEE S450] 1x105 719 W NG AN E I 750 pg/ml F 5% o] 42l

ANEHZE 77 A E Ao 2A4E A mAEIPEA 7o 25 Ao

Aekahis Bl 2 @) 47] 220l 298 AL Agkd B0
2 ¥s

FRFR 7].!%}\] ] e ‘:/_}74]’ Sk o}% ZZ7]—T/\] H (scrub typhus)

9

o
B
i
é

- o] mpgkA gk A AA| ] of W, A7 ZRAATHFEAI Y 2] B A=
A Aol E# (doxycycline), & = % 3| Y & (chloramphenicol), 2] 3 (rifampin),
o} 2] E &n}o] Al (azithromycin), 2 2] E 21}o] Al (clarithromycin),
= A EZnlo] 2l (roxithromycin), 7.2 2 # & ¥ (fluoroquinolones) 2
o] A Alo] & H(tigecycline) & & o] Fo| X1 Fro| Al el gl 1E o] g 5= Al Th
S CEL!
- kg of % & ek 3l M| 3E (Peripheral blood mononuclear cell; PBMC) <]

STE 3| & Zvk(interferon-y; INF-y) —r‘ﬂ] & o] & 22 7H A W (scrub
typhus) XY & 22 7HEA ARl ZH AR FE W] P =
D2 NASN A Lof]| RV FEE e Z2THFAIT 0 S

e sto] &l A=8H INF-y A A o] S-7Fsl= Wb, v Q1 #-3

U N A FZ ol A= INF-y A o] 913817} gl 31s Felshsl o, mfahA
7] INF-y A5 29o SARCZE hastA Z2R7HFAI WS Aded 5= .

= 0 LA S B
ARG FHAFA) R FAF 48 913 PCR W4 3} vl alsto] Z gk
ALt dA s FE o], e Ay S ] A 4 s B
ofu el Aek At tht N L5 AR F] G,
= e 4
E 1 RE AAY 22OMRAI Y e FEE s s R R ARPER
Vﬂﬂ”ﬂmﬂﬂvwmﬂ%%%ﬂmiﬂﬂaaﬂﬁ%ﬂ%a%%ﬂ
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B pRA Y BA o FE DR A ol 2 she] FU AL 1)
ANEIH & vt AL B =S 543 Ho]E o]t

S3e wEYNUANEE B IR Y 2EARAT B FERE G
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A=A F Qe | & vl A AEE 43 do]EH & v 79l T1E(N),
B A 2ZEIMEAIF) 729" $251(G1) 2 nPCR A3 7F 94791
FAT(G2) LFEE W Ao
I 43= 56kDa® Eo) % @Yol e FS153 A4 & A= )3t 5 v 7hedel ¥
ZAETEAIY B2} HA Eol] B EHHE 2 2ETHEA
FEES A st &Y A
] o] B o]t}
I 5a%= CD3 %A Al ol 23 e | & v} H-8] A5 E &<13l o] o]t}
5= 5bi= CD56 %2 Ml 3zel] o] ¢k QI e & Zn} FH] A& &Rlsl
] o] o] o},
i o] HA|E

ola}, B 2

425 sl ol

AR 29 2, A
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o X
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el AR 9 v 7] % H-7] (multi-organ failure) 2
AR T A= LA S oA Hof RS st
ZRTHEA Y 4 o = o] ko] 5 AL Yl

- wkrg o] A = 8 5 Y A3l A 32 (Peripheral blood mononuclear cell; PBMC) <]
A E 2 & Zrk(interferon-v; INF-y) +-8] 5748 o] &3k 2222717 A W (scrub

¢ o
folr
B=)
o)
o
AU
2

:

i

typhus) QR & A FE0 A BT Aol A AE RAEA T,
Aol AR E BARE Pl d Gol i w2 o A Lo
P PRA T FEE L 22AEAT §0 39S Aestel G9 AT 5
INF-y A4 o] F7hste] 222 7b Al 791 o 2 411 A 2tahs) ek
Qlow], Feje] mm A Y S Aushs PG PRAFA) 2 F11 9
¥412 9% PCR ¥4 3} ] awshe) 7 gkel AT} @A s aEol, Sl
AR 8] Al 5 9 kol e At Avpel oha Az
A4 FYAIT

whel A, B g2 (a) 22 T7HEEA| 1 (Orientia tsutsugmushi) 7S o] #- &
Hastaz) s S 2 e P L= w2 -l A 3 (Peripheral blood
mononuclear cell; PBMC)E ¢ 3}+= ©-4;

(b) ZZIHFA T FEEE 710 (a) SACNA g ) e
g AAA A Ee) At Y ASA7] = GA; R

(c) Bx g A3 A Fo| A F-H) ¥ Ve 2 Zk(interferon-y; INF-y) 5 =5
S eto] Z22ATHFAI A oA ddshE WA,

2

& X 3}ehi= 222 7HFAL ¥ (scrub typhus) 21 eHE R o] gk A o)t}
By o] A Aol A=, b4 0 2 A=A TMREAIY S 9 gk A 4]
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6
3525 7(gold standard tool)Q) A 0.2 & X 17 W & & 33 H (Indirect
Immunofluorescence Assay; IFA)2] % & %= 9} INF-y +-H] 54 -8 o] 83 Atk

S HlaLsky] 9l s 22 HEARE AE el g A g AR A S S Hol=
Ak 1378 2 )2 lRl 108 & e = A S skt

IFAS 59F A A, 3 30 vpehd upe} 3ho] 131 of $haf 5, 275 A]
e AFEA Ekom, 1182 B dA el
2 & ThebAbr] A el
B§ AP AR Bol= AE E]legin.
g

%.1

e

Y ol-& o] &3}o] W2~ E] = PCR(nested PCR; nPCR) #2418 3151 2
PCR-Z 122 0 = 17 A & A7 3£3heto] S-F A 7] 5L, T35 A
o]-&ste] & vl BH7 A Aol EAsHA FFHF A7+ A=, A3 PCR
A o] & o] A Ql(specific) A 14| H] & ©] 4 (non-specific) & = =¥
glstr] 8l A&t

7143}, 3% 39 YR ufe} o] nPCROl 2] &) 11 9] 3+AF= H.& (Patients
Group: G1)2. 2, 2 9] 2= &4 & 2 &2l (Patients Group: G2)% 1 &1,
AW g 3R IFA) el o g ﬁ% Aol A= 2B THA] ol T g 174
E54& 2]l ﬂx} = 2" (Patient Nos. P04 2 P10)°| 24 0. & &2l %] o] IFA S}
nPCRel o] gk et A o] xpo] & Qe 7]E Q] X RO 5 = 2R TFEA]
Zlko] 4 2’3}7(] %2 sl= gleivh L, nPCRoN o3l 244 o= gld
A}7] 2v8 o] E-A}(Patient Nos. P12 2 P13)8} IFAC] &8l &4 0.2 Eely 4}7]
27 o] 22} (Patient Nos. P04 X P10)&= & g o] JdihH o 2 Xest Ay ¥ 5
INF-vo] Aol 7k 218 g1e 5= dlem, upebA IFA R nPCReol| & &

A 23tol 257h YA S-S AT S A,

g RO 2k o] 28 Al ATelAl WEHE S 9 WEole)
Fofol Ay T AT ARkl A ARl AT skl
W= ol al M E o] QB H & 7haf Fu] =42 o] &3F AT A|H
A g s

A7 H s A Ao ®2 A, WA (a) ©EA = R THFAI I (Orientia

tsutsugmushi) 743 A H#-& A ostaix) sh= A2 HEH P £
% & N &) A 3 (Peripheral blood mononuclear cell; PBMC)E- 2] 5=
wA ot}

A7) UL?:%! ol d-3ll A| 3 (Peripheral blood mononuclear cell; &3 & i w3l
PBMO)= @ Wl EA8k= 14 38 7] Al £ & ofnlsh, o] ¢ gt
D NS A Lol = B M3, T Al 3, th 2] Al 3 (macrophage), =417
A 3 (dendritic cell), A1 %48 A 3 (NK cell, natural killer cell)5 2] H & 4| 3 &0]
F3tE) o] 9t} o A PBMCE £ F5h= HHH-& AHbA] © 7 3] Z(Ficoll)
WS ARG S, B 23S AE ) o B E 2RI /S AR SR



WO 2017/116154 PCT/KR2016/015455

LI EE E Hold

of A3, ufo]e] 2 B AIE
AA 71 = BAZ ARES

& -(red boold cell; RBC),

1 £ 24 Fof )& 7FE 32 A (plasma) B.UH=

e > & O

g
\_/
)

143 ¥ d +"(granulocytes
FAEE Fe 7 Ed

[44] 271 (@) GA Y B2z A, 2,0, 7Y el 31, B, W % s 8t
A77b 895 oo dd ANAE v et Bk ol AW A A&
HolA| &= A AT Al el Foldh el tha Hi= 8t ol Fol g
N =zt o =2 A Aol EH/\o]'oﬂ ot

[45] G2 2, (b) GAlE 22T FE3 22 3716 el e e B
2P N A o) A gt g xp=8h= WA ook

[46] A7 RV A FEES Yl dEx g 383% Zh=
REATFEANTFERE FEE oy o E , A ¥ $F=(Gilliam strain),

7F3Z =(Karp strain), X.% 5=(Boryong strain), 7}ET(KatO strain) 2
7} AL7] 52 (Kawasaki strain) &2 ©] 50 7 - ol A A8l 3t £ o] 2]
TFENE F5E 5 Qo o] & e 1= A2 oyt

[47] gk, 7] AR FE5E 0l = 56kDad 5] 4 & (56kDa type specific
antigen; TSA)©| Eﬂﬂcﬂ Ao, F g o vk 56kDa® 5ol A g w-&
AABEA AHEE 5 9

[48] Lrol7k, 271 2‘52‘57}’%/\];@1 F& 52 1929 A, Vero Al X, HEL, MRC5 Al X,
BHK, McCoy & EVC-304 Al| 3 Fol| Tl &zl A& 2+
FETPFAI S FE AL | F e F 2R THEAIA O] AR A EE AR
R EEY|SVH R Fadte] AlxE = o, AV ZRAETHEA o]
HEH = AEF= AV E719 A E ol = ZATFFAIAE 5
A=t AR 5= = Aol ek 58] A ghshA] ef =t

[49] - akrg o] A A A] o of| A = A A THEA] BB E*d & (Boryoung serotype) %
7Fe}AL7] & A & (Kawasaki serotype)e AF85151 9™, EVC-304 Al 3ol 7] F
FFE 7 BN g AR D WSS o) 3ol
BAATVFA A FEES Axe T

[50] B o] gloj A, A7) (b) @Al A ARAEIEFAA Y FEE20.5 WA 10
pe/méE A 7Eake] 12 A 24417 Sk vk A1 4= 9] o1, w3} A= B
Y FE= 5 ug/me, FHAT] DAY FE= 2.5 ug/meE A T8k 1641
S A3 5 .

k

>~

51 e g QA ol A AL S fuel S 39 A4
Ho18}7] 98] hFa mEh AT FEE B D A A T2 sl

INF-y 4835 = 8 58549 0.0, 5 19 vhebd vhsk o] |
S45 90w, 523 % 3ol thehd v} o] B Yol B
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8

2| th ®h-3-(peak response)<> 2 ~ 10 ug/ml Ako] 91 B, FFefALT] E Y ol o gt
P22 0.5 ~ 2.5 ug/mi Sl Ao &2 st
Ao 2 (o) B ER I A A Fol A EHE e E
#vk(interferon-y; INF-y) ‘5 =8 54 8lo] ZATMFAIA 249G AR5 ¥
A ol
471 INFy 5 542 G A ol deixl Abo] B4R 5 5= 92 Al 8 glol
ARS8 = 9l o}, ulghA) 81 A = ELISA(enzyme-linked immunosorbent assay)
A 1A (flow cytometry), ELISPOT (enzyme-linked immunoSpot) 5=
PCR(RT-PCR)& 835l 4T 5= 9
7] ELISA:= 845 JNX}E 0}04 o A g(hfh L) S o] &
R = FAFGHEE) S8 YRS 4 o2 gAUgRAYE e
U}, A HbA 0 2 ghA| o &+(J1% Al tholA, peroxidase “&)& AT A
$9 ol gole] 4L AT, BE vho] Am Eelo] £ ¢
r2 Aol hsei,
He ol AE V2R B, 0714 BA V1 E2 HE
A Buli= A& Fsto] AEE AlaL 2578t
1 & 5to] o] ¥ = A== ste] 7ot o]
A1 (Multivariable analysis)¥} A 29 =712l JA&2] 3184
Shot, Al EALE Al 7 el 53] de |
71 2AR Aol B2 A8=
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30, &
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i
°
2
ol
o
> O

0%

44l .
7] () GANA Bl Ag-, BE A FEE 5 pg/mlE 1 x105 71 9]
PBMCell # 2] g1 w, 1000 pg/mé ©]3}2] QIE{ o & 77t A 5= 3oz
=74 ¥, ulgh A 8 = 900 pg/mé ©] 3}, T & vl§h2l 817 = 800 pg/ml ©] 8k, 7+
upbe2) &4 = 750 pg/ml ol 8o QUE H| & b7t A = A 0w S8 ¥
uteb ], 471 (o) EA A, 1x105 7 2] PBMCHY 750 pg/mlé & 5= ©] /-9l
AH 2 Av7 | A o= SHE A9, 22T A o A9 E e ®
el = 9l an, v A S A = 1x10° 712 PBMCE 800 pg/mé © 7, B <
uh2k 2 5 = 1x105 7] 2] PBMCY 900 pg/mé ©]4}, 7H4 vl 8 A &= 1x105
712 PBMCY 1000 pg/mE o] ALe] SlE] A& a7 A E Ao F 27@5} 7 5-
B IPRA ol 749 A o2 weer 4= 9.
Zeke] kA of = % (positive predictive value)2} €3 o 5 % (negative predictive
value)= 72} ob e o} & 2814 13 S8ha) 22 k),
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9
[3£1]
4 7} 249 (+) 24 () iy
AL (+) a b a+b
AAL (-) c d c+d
bip a+c b+d
(7512 1]
UHOBE = ——
(a + b)
(77574 2]
gHoISE =
(c+d)

[3%2]
18 gk (threshold)ol] wh2 AALS] A, A 55
8 3 (pg/m) FHAFE (%) R AFE (%)
700 92.8 100
>750 100 100

Boarg o) it of & A XA oo M3z, % 32 PCR A8 ¥4 A aof ufe}
ZETHEAIY Skt 5 o] B Y o] PCR A E HA0R BE] 943 o
Ao R B A} 215G R e EAHFC| PCR H41F HAow
GRIE A & T15(G2), L AL F 49 v TEFMN) SR W] A S
Tt o, Zhzhol kxR e 2] PBMCO BE Y o FEE E
7hebr7]l A o FES A AYste]l &Y A=A F INFy 555

o[\ H
)
p‘L
rir

N
to 7
ro
p‘L
2
o
H
°

|

2’
ot
e
oXt
o
B=)

INF-y A7 o] &1 %] 3} A
7hetA7] A4 Aol A 3 = g o] gt
7] PCR #-4 A3 FFA4bE o] A=A AT 371 750 pg/mé B0} -2

=
FEZ QU E AUHE Fulshs A5, AA 4G 22 RAT £
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[77]

A7 i Do Vol EABHE FR7F A AL Ei o] o) 2 bR A R
78 o) Y= Aoz ek & Aln,
FAAOL LAY 5300 e sk Lol ipCR Akl 4 £ 4] o
& o F=E A ol PBMCe A
IMWA@HﬂﬁH4mZﬂﬂ ﬁ%éﬂﬂ@@ﬂﬂbﬁma
mE A ] 57F b T AL, Sz el o] EAlehis FTh A A
ol Aol Zz A B BHEP Tol AAH Hol Y= A0 5T 5 9
IFA AAFel A -4 A4 & W& 3E2}(Patient Nos. P04 2 P10)Q1 7 5-°ll &, —Hﬁ:
Wi o] § 30 Lhebd uhs} o), 2z AR Bl DY i FEE ] Ao
o] f PBMC°1W INF-y2] A4 o] &5} 27}51L s gdslan, o=
8l & A ol F FA FA o] T3] o] Fol A 7] o] [ & Al 7]l 52 PBMCell A
INF-y2] A& SAsto] o] kg Al7]el 55557}’%/\1 He e = odees o
o A /48 & ule 2 o] IFA 2 3o} nPCR 2 2] 2fo] &2 7] 9]
HPH T O ot 1= ZAZR 7R A | 2 vho] A 85l x| b8 A A o] 9 x| qk H.

Zlet
g o] W3 F ol ek A 2 9] QIE| ] & A} n]
et &

.

=
Ag @b B oA e s

< 9 =1 —H
= CD56+ NK /‘ﬂ_]—(natural killer Cell)oﬂ ols] A= 4= qlr

g o] AAA ool M=, INF-y A& gt Fa3k9do] o 1A
E]_O]_E7] —‘H%ﬂ %_]HI-XJ o7 11117]_1:’ /\]_T_]-/] v]_EUqOﬂ%/G o7 OLEqXJ] 011:_
21 (56kDa type specific antigen; TSA)©| INF-y A4 2} ¥+¢ o]

sFal A} &Stk 5 4ol pER B9} o] 56kDad So] % 3¢l
121 Ao 2 A X FS15 &HA] A 2]l 28] INF-y A o] oF 50% 4 %=
A A TE =5, 56kDad 50] 4 a2 A TEFA Y Shafol A
w3 PBMCOl A INF-y 28] & 93 A 2l A& gl it spAI Rk,
FS15¢] 213l INF-y2| -u] 7F o3 2bekgl Alo] ofy iz INF-y 3] ¢
vhofah= thE 8Rlo] A= AL E B 5 Q)

w2 o] v A A A o ol A = PBMCell A INF—y Aol Toshi= Al X5
A atarxl &5k PBMCOl A A A # INF-y l‘%—ﬂ]i 2bralar, T Al 3 == NK
A| 3 (natural killer cell)2] n}# €1 CD3 ¥ CD56E F-A| XA 7] & o] £35}¢]
A8 T 5 5a H 5boll YERG HEe) o], v 2h4 Q1 el A ] g PBMCO A =
CD3+ M3 2 CD56+ Al 3ol A INF-y7F A A ¥ 2] &2 A& gl gk v, 2.
g3y o F Z% A7tel of &l & A= 2RI FFAIY Y
PBMC CD3+ A 3£ 2 CD56+ A 3E o A INF-y7F A 5 = A& 213513t

=, 7‘%7%7}3‘7\] Fa=E ATl ) P AAAA x| E£3H CD3+ T
M| 3£ B CD56+ NK A 3 (natural killer cell)ol] 4] INF-y7F A4 ¥ = A &

wn
N
o
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o

ofl
im
©
o
001'
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11
159t
- g o A 5= INF-y 4] xbe-E 98l B o8 d A(Brefeldin A; BFA)E
AR-E5H o B Bl -2 A4 Penicillium brefeldianum & ©] A AHsh=

nfa e = GAEA] gEoZ 33 gl &A43) = 7 192}9)
T A e 2F AN BHA L 2EFES A, ZHA ¢
THTEE 2UANA FHol B T TAAGH A S LXA R AeFA RN
EWSIAHTON)A A A2t o 2ol =5 3p Al ] 43 = A sl = 4] A =F
TONT IEHAE §AA N AEE B AT AR H )543 23
T Al 5= ADPe] B2 3} Q1A ARF), ZE | gl do] w2 Al P& fre] dok

H kg o] 1 39 AE A4S, nPCRoY o] ¢ F-Fo] El ¥ #] oFe F
#2KP12 R P13)E SRS AR 7] T A2 7E 22 ¥ PBMCi= B
DAY & 25T A7) o) A INFy A4S B FE AL AT 5
AT} o)== B AAHE AFETFEA A7 |G AL ko g AR A =
o el EA3h= 7k Ao nPCRON o8] HEH A Bk, BE 24 9
F5oll 7E Ho| glo] Ay Welyo W e BB Qo a5 5 ) =,
Sa 3 5bel AoE vl o By Y7o FEEo] A NKAERT
|04 o] W] 7] efo] o) o} Rtk & 4= glet.

g ”71 WS ol &3 NI EE AlE g

-3, O

.

!—H

_>\:

—,—%9 T o o E Fof, 4 &(Gilliam strain), 7 }E (Karp strain),

¥ =(Boryong strain), 7} & 5>(Kato strain) 2 7}2}A}7] 55(Kawasaki strain) 2
O]TOV‘] o SOl AER1F ol e RS FEE g e, o2
A= Qe ohL
R E R ETE L R R E

| I

™ il #rak(anti-interferon-y; anti- INF-y)
28 = @ o2 A3 7 v is anA] 7] A el an H o

fu

ot
2

2,

Rl ol
N
i}
o
ox

Joll LA E = A5, 37 A= wdel MAE vk} & st
Fo] 3174 = 4= 21 tH(Antibodies: A Labotory Manual, Harlow & Lane;
Cold SpringHarbor, 1988). 2 gst 114 7] A 2 Al 3 vl &9 o] E, ELISA
Zylo|E, Br W g A] Bhe = 2= 9lt} o] 9o v, uhry, 34 el 2,
of7bm-g-2 vl =, 4, &3 H(flat packs) Hi= L 9] 9] JLA X X Al o] 2] 3]
AAE AL, ol e] 8 Ao 3 wrolu} ;B S 2 AEo| EF T,
g, B wol e Alg T B weiad Palo) ALgH Alobe Tge 4
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>

=4 5},
H (radioimmunoas says), B.AATHH A H(ELISA: Enzyme Linked Immunoa
bsorbent assay), ¥ ¢} & 3 (immunoblotting), 3o} = ¥-A1 ¥ (Farr assay), 3 d4
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= , (a) 227 Al 1 (Orientia tsutsugmushi) 73 o F-&

sl arz) shi= A2 R o = WY N3l A 32 (Peripheral blood

mononuclear cell; PBMC)E &) 8fi= ©HA; (b) 2R 7HFA o FE5 =5 7] (@)

A A el gt Dl i WP AGE A e A glsto] B A5 A7)+

A (o) BRI NG M Z A FH]E e 3| Zvk(interferon-y; INF-y)

FEE S48t 1x100 7)o W NA A & 750 pg/ml F 5 0] 79
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ZEIHFAIY A S A E Fo st @A) & E ek 222 7HF AW (scrub typhus)
3

g o] mpgkA gt A A A oo W, Y] ZRAATEEAI Y 2] B A=

A Aol - (doxycycline), B2 3 Y& (chloramphenicol), 2] # 3 (rifampin),
o} 2] E &n}o] Al (azithromycin), 2 2] E 21}o] Al (clarithromycin),
Al E Zn}o] Al (roxithromycin), & F 2 2 7 & & (fluoroquinolones) 2
4| AFo] & H (tigeeycline) & 2 o] Fo] X ol Al A8l 155 o] g 4= 9l o,
¢ 2 ZATFFAIH S X 5ok AFE T 5 9l Aol Algkglo]

°|

1

Ak
=1

1

jim

Hd ot L Ik

ric
T S T
" %

rum L

o 7‘%7‘17]-~,—/\] (scrub typhus) X% B 2| T WS ZRAATHEA] RF ]
£ z7]ol A8t xdsto] shajol Al A4 g A g A4 E

) 7%7%7}T AHe ;JJF?G o7 o = X 5= Zlo] 7HE e,
71l A7 5= Avk= Aol A v - 785kt

dAE 9T FH

N
h

o o

£ o
i mok

lo o
BN I 4

5

e
of,

(o]

>

f
>,
2
=

H W 9 8 B ¥ (Indirect Immunofluorescence Assay; IFA)E ©]-8 3t
FZETPFEAA S o5 el

ZRTHEE XehE a] Z2ARTHEA R o' oA v = $AE A o
dolE AHsA T 2o AEL A Al 2elE o}
P THEA Fe) o §F 22T HREAI Y gt el] A INF-y A AH(INF-y production in
scrub typhus patient challenged with O. tsutsugamushi) 8. & 3}o] F.& Z 2 B3
1k thal ® ¢ o 4 A8 A AR 2 3] (Institutional Review Board; IRB)°ll 44 &
D sl ko, & Ao 3 B E AR E oA 5 Wt

27RO A AR A5 e, A, 7H] (eschar) & Kol &=
13 o] 24}l A H.® (Boryong), 7F&}AL 7| (Kawasaki), 4 2] 9 (Gilliam) 2
7452 (Karp) B9 9] o) 3 IFA A1 S 5191,

WA, #xpe] &5 A A & A (whole blood)oll EDTAE A 8] se] 53},
7} 3 %> PBS(phosphate buffered saline, pH=7.4)& 24| <=2}8] 23 3}¢] 1:40
of| A ¥ 1:12807}%] w}o] 2L &2 Z | ©] E(U-bottomed microplates)©l] 3] 4] 5}-o]
Eulshot

P2 W& A N2 B E(Boryong), 7FFA ] (Kawasaki), 4 2] 9 (Gilliam) 2
7} (Karp) 70 & o] Q& QlE|o} RZTFANO. tsutsugamushi)7h W] FE M 3EE
F2Fe Lefol= o] 7 913 §9] A~ 3Jh(each prototype antigen spots)©ll
A 2] 851 0.1, 54! (moist chamber)oll A 37°C 271 0. & 30+ &<t &efol =&
HESA] 7] 31, Bh-3-o] 2k g ¥l £ 1ol = 0.05% tween 200 E 35 PBS(PBST) =
o]-g3ato] 3 A A g th5, & F o] 17 Al o] E¥ goat anti-human IgG (Jackson
laborotory, W] =) E A &] &l FA A 37°C 271 22 30%- &< HE-g-A| 7t

.,d
EE
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14

Aol A2 g o = 3 Al H g t}£-, 7122351 ¢] anti-fainting mounting media
(Vectashild, Vector, CA)% 3148} v}, 1 tF-5 & 34 & 1] 7 (fluorescence
microscope; Axioskop 2, CarlZeiss, =5 )l 4] x200 Wl &2 23} ST},

FAS 58 227124 ko] 219, o) Aol <15 oh skt W lo) 4 4]
19 dolg 2 AF do]g & uE o 2 [gG 8 A (antisera) & 7} E A 9
1:160 3] A1 o] ] eFAlol Ao 7 Fvts}l),

5171 % 30) vebuh ko) o), 131 8] 2oL 3
A el edlEl o} ZATHEAN(O. tsutsugamushi)©l o §+ IFA 4 /\} kAol AL
IS 2l HY oI PR 119 0 nY Yoz G0

ﬁurm £ ol A Sghale) 2o 2ok A el B A
AR A B 49 Ao vhebee.

ol & A= IFAZF 22 7HF AW Xk 918 Ao 4] & 5 (gold standard
too)o) A/ 7 LA 2= FHaHA) Stk A S gelahst
[ A] el 2]

PCR £4] & 0] &3 78 ZAZIMFAA 48 £4

WA, ¥ 3] T E(Buffy coat)y 5 Z2Z27H7Al 74 o4 8k} 2479 2 A
Yol o 2 g =535} th DNA F% -2 QlAamp DNA mini kit (Qiagen, Hilden,
5 U)g o] &ato] A7) 71 Ee & vy ol whet 35l vk DNAE
50u0e] Har®l Sl g A skl e, @ g Qe o} 2 TFFAIA 2] 56-kDa¥

574 398 AE37] Y8 vl ~El = PCR(nested PCR; nPCR)S =8 5} .
nPCR 53 & ¢l &l 27) ¢] Lol A EE A x5 o™ (A = 8)), 12} PCR
58S 938 Zaloln M E= 56-kDad] Eo]4 39 §AAE 5=

1 ¥ 5*(Bryong strain, Genbank accession number: L04956), 7} 3% =(Karp strain,
Genbank accession number: M33004), Z €] ¢+5>(Gilliam strain, Genbank accession
number: M33267) 2 7} 2}A} 7] 5=(Kawasaki strain, Genbank accession number:
M63383) -l H.E DNA A Dol 7] z38)e] A2 slgi o, ZefolH M E R =
a7 eF Lo, 12} Zefolm) A Eof| o9& FE Y= FEAE ] AV]=
1900bp©] tF.

12} Zeto ] A E

[12HZ 1] 1F: 5-ATAATTAATGTATTTTCGAACG-3'

[ 2HZ 2] 2R : 5-CCTKCAAAGGACTTTTAGCT-3'

22} PCR 73808 918 Zefo) | M E = a7 e} o, 24} 3 efo] ] A Eo
o)zl F¥ == SE4t=9 A7+ 1600 bpol T

22} ZglolH A E

[12HZ 3] 1Fn: 5-"AACACAGTGTTTTATAGATTGTTTA-3'

[ €™ % 4] 2Rn : 5"-RCATTAATTGCTACACCAAGT- 3'

56-kDa & F-d A9 AMA PCR TF-2 IF L 2R Zejo|] A EE
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ol-&&t o, 5 A PCR %2 1Fn % 2Rn Zg}o] ] A EE o] 833
7] FHA PCR 53 & = A4 ¥ F-2 412 NCBI(National center for
Biotechnology Information) £ 2~ E = 2 71308 F-3] A gl L 574315t
[3%3]

Patients Patients  IFA (IgG)* nPCR IFN-y (pg/mi)
Group  NO. Boryong Kawasaki Strains Boryong  Kawasaki

Gi P01 ++ +  Boryong 5694 5300
P02 +++ - Boryong 4558 5140
P03 ++ ++ Boryong 4469 1080
P04 . . Boryong 3861 n
P05 ++4+ + Boryong 2615 3N
P06 +++ +++ Boryong 2583 ND
P07 ++ - Boryong 2406 4300
P08 ++ + Boryong 2265 2053
P09 ++ + Boryong 1726 ND
P10 . - Boryong 1676 92
P11 ++ ++  Boryong 1198 2515

Q2 P12 + + NA 1700 ND
P13 + ++ NA 4183 ND

*E©H 5]14:1:40 ~ 1:80(-), 1:160 ~ 1:640 (++), 1:1280 ~ (+++)

NA, 335X 28 (notamplified); ND, +3&|X| &8 (not done).

A7) 3 30 LhERGE e} o), mmob R A B4 5 PCR f0 B A oE
B7 g3 @y lE o} ZAIHEAI(O. tsutsugamushi) 793 0.2 BFQ1 ¥ 2R}
TIFGH Y 7 @A PCR F- 718 HA 02 g1y A] ¢ ZATHFEAY
A} 15 (G2) L ' ekl aL ‘j]ﬂ AR TLE(N)2 F 49 ol w2
wieholel. 11799 Shol 4 we @9 o] 2 BB RG1), 23
£ nPCR AN A €4 2 = 31919 QITHG2)(E 3)

[& A<l 3]

2 A E o} ZAZIIEAF 25 (crude antigen)2] FA] L FH]

A THEA A BE 8 % & (Orientia tsutsugamushi Boryong serotype,

2 ] B 21 7] B2 NCCP NO. 14794) 2 7}2}AL7] & % & (Orientia
tsutsugamushi Kawasaki serotype, Genbank accession number: M63383)< ECV-304
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Al 32 (Z T 9] A 5, Cell Line Service, =5 )l &g F, 37°Coll A 74 <t
Hj et oo S22 sttt 22 T7HEA ol S ECV-304 Al 32+ 10
%(vIv) 5-El o} & 7 (fetal bovine serum, 7| = corning cellgroAl A 5#)& 35}
M199(3H=r LA AL A 5) ¥l &l A] (culture medium)E ©]-88Fo] vl 4313 T}

A7) 7 ECV-304 Al 2] v ¢F A = 7H H o3 3373 A} U (indirect
immunofluorescence assay; IFA) 2.2 =4 3151 31, 90% ©] /2] ¢ & o] &1 =H
57091 150 mm Z=2] vl & F A ] ECV 304 Al 3ol TFA] A 7] 5L 9 9] o=
FHio] FlE A E = ZAETHEARF o AR o] ALk fl5te] 30709 150
mm =2 ¥l &k A Al (tissue culture dish, 3= SPLAF A )0l tFA] 73 Al Z T}

o] & wi ¥F¥ FHd Al E = vl vl A o] A Al 7] AL, 4°Cell A 13,000 rpmel] A
30 W st AR e T AT §lE il F A N3 AT A Aol
A E el o= Ya)sholn).

Z2THFEA Aol 29 ¥ EVC-304 A 3= 33 mM
E g]-3}o] = & 2 & €} 0] = (tri-hydrochloride) £} 250 mM TS-H ¥ & FA] 3
TAZ X(sucrose) S E&o = pH7.4 SN 02 A FFH a1, A4 1lune
Fre] e S o] &8to] 18- A EE ol A ol Qli= Z2ERTHFA] ool
AE R R Yo w5 FLgtt) 553 ZEIFFAIES 4 °C o 4] 1200 rpm 22

%%ﬂﬂﬂﬂa4ﬂWJWﬂﬂ%ﬂﬂaﬂzzﬂgﬂﬂQQQ%

58t 53 ZFEIMEA A AENL 90 % ¥ F(percoll; 1| = GE life
sc1ence/\} AENVE 40 % HEZ D] 557 2 d7bx] H7FSFAL, 14,000 rpm &
60 v <t A ste] AE fel A7) S o ET AR FoE
st 538 22TV T5 HolA dAreE A ¢ —r(PhOSphate
bufferd saline; PBS) = 2% M| & &} a1, At QIAFSEE A 42 A F-FH-A1 71 5 o 5}
HAE ALEsle] T2 8o QA g 227 Al S 55t

AAH el dlE o} A TEAF-2 PBSO Al A B8l T4, 30% power (Sonic
Dismembrator Model 300, Fisher)& ©] 83}¢o] €5 ¢4 10% &< 25/30%
o A ES 2038 HHESFe] 253 A 2] (sonication) ¥ T}, 13000rpmll A 5%
Ate]ste] A & 3] 98kal, BCA 574 " (PIERCE, M| =)< ©] -85}
ﬂ*%gqmﬁicézm4quW] =3 AFE ol o g)o] )G
F-&37] A7k A -70°Coll A B.taESl T

[ A] el 4]

PBMC £ ® 28| dE o} ZZIM5FA &9 A=

4-1: PMBC ¢

% & N &) A 3 (Peripheral blood mononuclear cells; PBMC)&= 2222 7HE Al H
2H139) 15 2 81 <1(10%) T3 (Normal group)©ll A 2] g+ A A & < o
EDTAE A ] §F t}, Ficoll-Hypaque (Histopaque; Sigma Chemical Co., 7] =)<
Abgste] E a2 el o8l e skl

71 vk, W2l ¥ PBMCE RPMI 1640 (Wellgene, $H=)5& ©]-8-3}o] 21 A 2 gt

e 1
i

=

=0

ojt o,
H~

ol
>

T

A0 o ol o

lr

O
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th&, 39 A= (antigen stimulation)< ?] 3l 10% FBS(Hyclon, Thermo Scientific,
USA)7} 3235 RPMI 1640 1l <] 2 A & €3} o},

4-2: Q 2] M| o} AT Gt b9l o] g A=

L2l E| o} 22T Al 5] 2] INF-y 888 913, 6 x 10:7] ¢l PBMCE 10%
FBS & 100U/mt 44 =1 (Gibco, ] =7)°] ¥ ¥ RPMI1640 1] A 200 Ll
& E3l U}, 969 (BD Biosciences, Y] 7)ol ZF A& 1 x 1057 €] PBMC A| 37}
5 5s RFsha A o 3004 E0) 3 B 9 F R ksl 2P S 2
Z2PTAE PEEE A AN LU ASRAL, 2200

A ApEe %%fs}xl %}% 29 9 aEL zkaom %ﬂ, e g8 7
22 ug/ml 2 10 pg/me 2 A 8] 8o] 124 7F @ 244 7F FoF,
7retAb7l DB el B E 0.5 ug/ml, 2.5 pg/mé, 5 pg/ml 2 10 pg/m 2 = 2] 5}
12A] 7+ 0} 37 °C, 7} 2] 5% CO, Z71 0| A vl kst
ok, W) o s oS 5§ O, ELISA assay S 5238171 11 74A] 20°Cel A

4-3 : ELISA WS o] &3 INFy 5 & 54

aAHY =4 (enzyme—linked immunosorbent assay; ELISA)S- =3l 5}7] 93,
WA, Zl gl A2 2] 96-49 £ 9| o] E(NUNC, Thermo Scientific, 1] =)l 3
pg/ml & 55 0.1M Q14 EF 8] ¥ (sodium phosphate buffer (pH=9.0)°l] ¥0}9) =
&} INF-y(mouse anti-INF-y; BD Bioscience) 3} 4| & *] 2] 5}o] ¥ 3} 31t}

1 TR, 4°Coll A BHERE E o b A 7] 3, Edlo] Ee) HoldE &S
A AR} Z- el 1% BSA (GA biochem, Georgia, USA)7} 50} 913= PBS &4
200 UE AE ohE F2ol A 241 3E F ¢ A A A7 T, 0.05% E 2120 (tween 20;
USB, ohio, USA) ©] 33} PBS B3 & 33] 4| 25} t}. 2 7he] dej A7)l A
UATFE W& A EE] A EGG N 100uE o F31 A2l A 2417 F<t
HES A7 2, A7) o 5 g Wi o2 33] Al -5l o, vlo] Q'lo] A]E
S} INF-y (biotin labeled anti-INF-y (BD Bioscience, USA) &AH & A | sfal 1A {F
%?l Hh-3- Al ZA T

F, 02 0.05% E-200] E3}1%¥ PBS Bl ¥ 2 33] A H 3 vh-g, 7 Ao

O}‘ﬂ] 755 Al o) A @ AR 24E8} & 4 (horseradish peroxidase; BD Biosciences,
USA)E A elate] 1 AF &9 vE-E- A 715, 0.05% E¢1200] 3+ PBS H{H =
33) A& &}aL, 100 4 712 (TMB, KPL, MD, USA)S # ¢] 8] HF-2 A Z T}
kAl o] 85 Ve, 4 %] -& N(stop solution) - & 1M ZAHH,S0,)S 100 10
A7bsto] Bh-3-& A A Z T

71t} ELISA ¥ 7](BioTek Instruments, Y| 57)& ©]-835} o] 450nmel] A
38} X (optical densities; OD) & =74 3} % U}

1 AT, 5 Qo] YR R} o] A TFRAIGE FEE HIFF HbE AIREE 12
WA 244 7F ALol 2 S8 1o, 1 E S20) Ve HEe) o] AR TERA|
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2} f-2 PBMC= Re 48 2 719aby] @8 =AEIEA
ﬂlﬂqﬂéﬁjﬂwﬁmwéﬁﬁﬂ%ﬁ%gmpmﬁkio%%ﬂW&
Hoeg -5 (peak response)-< 2 ~ 10 pg/ml AFo] Q1 HEH
Ho RS2 0.5~ 2.5 pg/ml A A o =2 g3t

7] ABE vpo R o F o] AR wel WHY FFE 5 py/nl, 7HHA]
A8 Z2HE 0 5ug/ml S AFE3FS] 164 7F Z9F v ekt

[ Aol 5]

voubed o bR A AT 02 A mE LAl e 2 o S
goleh 5= Q3=A) Ge1sky] e, A ol 4-190 4] 22 & PBMCo] 2 A of 4-32]
208 AAIMFAA FE =S AP ¢ the, INFy A4 G =& ELISA
R o 2 4813t} ol 3 4+ ) &7 (control group) 2 ZE A, B ISl T1E
10 227 E ¥ 3 PBMCE REAT o= A28 F AHHAE Avle] 555
24§ A 75 e Aol
[3E4]

Normal group

NO. IFN-y

(pg/ml)

N1 448

N 2 370

N 3 47

N 4 283

N5 123

N 6 701

N7 384

N 8 632

N9 459

N 10 324
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1AM, AV £33 H E 3 e vle) o] B Y FEES HYEE
w|, 2222 7P A Y $hAh T 0] INF-yi= M ]l 2155 (3% 4)°l) H
7t} B A e ZRARTEAI (0. tsutsugamushi)©l
PBMCE & 848 o 582 A3 49779 A7] @48 o
A= AR AT A 0 ® 8 INFy7F A H = A S gelsln

e BE dH ] Qg lE o} Z2ATHEAI(O. tsutsugamushi) 7+ o] gl ¥
A4 TFGHE ] @58 252 E Aol 5 INFy g4 o] #A
bt A& gRletsi o, o= B 7 7hekr 7] A E Aol gk
WAPEEE-S Bol= A1 o] gt

IFA ALl A &4 ¢l 7 9ol &= PBMCol| A INF-y&] A Al o] & #] &} 7|
S7tst R om, o] = o 7§ o] F A A o] T3] o] Fo] A 7] o] H ¢
Al 71l & PBMColl A INF-yo] A& 574 3to] T W& Al 7]of] 22277 AlH
23t = A S & T ATHE 3).

nPCRO| 2421 Z155(G2)o A &= INF-y2| & 57} S718h= 218 &<l
ol = A AAEIMFA Y] 7 A AY = d Yol EAlEE o
A ALY = o] Aol RATFEA| o A FE A o) 9= Ao d
Ol 218 4 9- nPCRo| &4 o]t e} & INF-y & 1= S o] 22227 A Y RJ%oﬂ

23k A2 RIS THE 3).
[ A] <] 6]
PBMCo| A INF-y A S Fr =3t ¢

=

T
o

o]

o

ZZEIHFEAI ] AL ﬂ@ﬂﬂoi
type specific antigen; TSA)©] INF-y A /‘é o i

Ao 59 FAG o R S 335
FEE A ] 1A ZF Fel 56kDa® &) 4 aklel tffs
ES15 @A (R8st al o def st v A = et Al ags A7 E
7 e 83l

1A 5 4o YEbd BRe} o), Z2EIMEA A FEEE Y A= 1E
H] 8] FS15& % A FJ Sk 152 oF 50% = INF-y A Ad o] A A3 ZAHEE A
gelel = AT =, 56kDa® 5o A -2 22T A ghatol A &
PBMC?9l| 4] INF-y fﬂl E g G Als FAsksitt. a4A wk, FS15¢9]
ol &) INF-yo] 4] 7} th -3 2k Zlo] ol B8 | INF-y ¥-H|of] #ef3l= &
aglo] = Ao &4 Qv

[ZA] 4] 7]

F A EEA & 0] &3 PBMC Al WYl INF-y 5= &9l

kg o] A 3= PBMCeOl| A INF-y A A ol] Tholéhi= A £ 5 2<lstr] 98

A A (flow cytometry)s ©]-838}o] ARV A FE5E
A= M E W INF-y 555 891590t}
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[156]

[157]

[158]

[159]

[160]

[161]

[162]

UA, B Y 227 FE2E ol &5t AA o 59 FAd g
© 2 PBMCE A=A 71 v, B8 & A(Brefeldin A; BFA, eBioscience,

v E Sug/ml s =2 H7ESFS T A o &2 92 & CD3/CD28(anti-CD3/CD28;
BD Biosciences, B %) & A ¢] &Fo] 37°Col| A 6A]7F B¢F 41 31 Al Z T} PBMC=
1200rpmell A 54 &<t A+ 2] & v, 1A 2 354 (permeabilization)2 ¢ 2l
Cytofix/cytoperm B 3 (BD Biosciences, V] =) 0.4 m¢ *] 2] 3}o] A A E-A] Z] T,

HEA S 712 A X (permeabilized cell)= %% 7} <1, CD3 FITC (Biolegend) &
CD56 Percp (Biolegend)E ¢4 A ¢+ T} -, INF-y PE (eBioscience) @ 3 A3} 2.1,
A5 ol A 304 &<t WA A T

W 4R L AHS S U AEE 04 S E LSkl =
(paraformaldehyde; PFA)7} :ﬁ?} % 350 pb el PBSE Al sto] A|AEAZT F,
FACS caliber(Becton Dickinson, USA)E ©]-&3}o] -4 3 F41-& 435} v}
t] o] ] = Flowjo & X E ¢ 9] (Flowjo) & ©] &3] 41513

T1 A3, 5 5a 3 sboll vrebd nlel o], H) 7 Ql el A l"i—ﬂ 3t PBMCOl A =
CD3+ Al 3 2 CD56+ Al 3ol A INF-y7F A A = #] @8- A& 218 dlH | 1 &
A Y F== AUl ol 3 Ap=5¥9 22T 2
CD3+ Al 2 CD56+ /‘ﬂ_Loﬂ A INF—y7]- /‘E A= A& f‘%‘ﬂ

23+E CD3+ T /H] 3 5= CD56+ NK /‘ﬂ _L(natural killer cell)®l] 7\1 INF—Y7]'
J\EHQL: AL ﬂo]g}oﬂq

o)At o g B wlrg 141*‘-’“4 SA4% B3-S AAE 7wk lizl, D“ﬁﬁH
Fapel 242 74 Aol A ol A, ol el @ A A 7
A e #o), o] /lGH b o] RI917L A g
2 Alo)eh. mehA] ¥ g o] 491 el A
S T EECE EEEES PRI

[}

-

S E 3 & Zvh(interferon-y; INF-y) 0] 54 & o] 88k 2222 7HEAl ¥ (scrub
AR 2] ol A Vel a o

DN Fol| ZATPFAF FEE Tz Z22IHFAIE 7l S

- T

Aelste] @4l A=3H INF-y A o] T 7bshiz Wb, Bl gkl 9l -2

A Lo M= INF-y A o] W37t gla= 2l& Elshglom, wela

2371 INF-y A5 529] AT 2 L 7hashA| 227 A 8 & xd st 4= 9
trolrh, i o] A IERAIY Je & S o] AT & K dehis

AU HFHAFA) R 4 F 2418 913 PCR 4] 3 vl alsto] Z kel

Ao nrh AA A o, Tl S s A = S

obule} Xlek Aol thdt A F 58 AA 3 FFAIG
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A9
7873 1] (a) A 7HFA 15 (Orientia tsutsugmushi) 7+ 3 o] & st a1 A} 5h=
AR HE P = ULZ?E@J ol d3ll A| 3 (Peripheral blood mononuclear
cell; PBMC)E -] 5= @A
(b) 7‘%7%7}137\]‘? —r%%% A7 () AN A Hef gk Dol =
WA A Fol A sto] & A=eh= Al =
() = A A oA 8] H Qe 3 Zvk(interferon-v; INF-y)
%ngﬁJMZMWVIH?@ﬁﬂ?%%ﬂﬁ%Eﬂk
£ 235l 22 7HEA] ¥ (serub typhus) 7 EHHHA,
%473 2] A1l 2 GH*W(mﬂﬂlﬁuﬂﬂTMﬂ%%%%
7] 2] &F5>(Gilliam strain), 7}3 5>(Karp strain), X.% <=(Boryong strain),
7} E S=(Kato strain) 2 7}eFA7| 5 (Kawasakl strain) & ©] Fo] 2l o S0l A
AeE 15 ol o] dFEE FEH AUE SHCE §+=
AR TR W K e ER
978 3] ALl doAl, 7] (b) @Al A AT 5 - 56kDa
£-o] %] 3}l(56kDa type specific antigen; TSA)& ¥ 315h= A& 5% Slfﬁ
g—],}; 11117]_1?_/\]& ZICHHEE
SLo1A, 371 (b) EAIR= 0.5 WA 10 pe/me & 529 Z27HA| 9
A A AA A o) A ste] 12 A 24X 3 52 w7 =
2 3 RAIFEA Y R g
o)A, 71 (c) EA ] IE #H & Fn} "5 5= ELISA %,
flow cytometry), ELISPOT %= 2 A 7F PCRS- ©] 5—’“‘}04
£ 5702 she 2 ey
F71 () &7 V\i =74% Qe A&
74

o Mo &

(o

—
00{

[T 4]

[o

. Mo my
JWW
o M
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=
xS
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[ % 6]

p—
o=
9
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o
o o*

3 = vl 5ot
Ao 7 sl s
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O I R T O

o, MY
2
0
o
)
i -
|
ox
—10
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¥
N &
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2>
£y
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ANoJA, QIE | & Znpi= 2 o3l 4| 3 o]
L= CD56+ NK A 3 (natural killer cell)oll A A A 5] =

[—
001'

(7478 7]

>
[ 1-“2

rr b

Ot
-

.
(ATE8 A WA ATS 5 o) @ Feo] e RAY AT S o] §3hw
=i

gF-Q1E] 3] & #vl(anti-interferon-y; anti-INF-y) 34|, & 3£ 315} =
2ZIHEAIE A T E
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FAbE 7] G iobo] Sk H 2% o9 o]
FHGEABNTR Y AU TR AR H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC
Azt ol & AAL ol el v o (e el o] o] A % Aol ek %)
eKOWPASS(581 7 W) FAA 28D & 71920 oAl g, Sles e gheh, w2 olehel ) ZPBIC), ELISA
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X TANTIBHEDHYANGKUL 5, ‘Orientia tsutsugamushi stimulates an original gene 1-2,4-6,8
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