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EEEEHECIERZ M) 2 b nEEEERER
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FEOEGFRLTIZE &F 572,

C : Col4aSPRY < vy 2 15 X N A: Rl 7 2 0 Bk
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EBROFEICHEATH Y, ZOMERE ILETHEE
Ra, Wiy, B WREE L2 EE25I SR T
(Hastie, 2017) o WTI &fn¥ Tld, exon9 & 10 DEIFH
BB W T KTS (Lys-Thr-Ser) &IFEN 2373/
MO AZED BIRWA T Iy IR,
+KISTA V74 —L& KISTAV T+ —LD2F
A SIS (M3A)0 SNETODT AV T 4 —
LFE LG ZEEHIHEEE T LI B0 THEY,
MHDINT v AHIEH 7B E & BRI E R
THDHIENPHSPIZEN TS (Hammes et al.,
2001) o

Frasier JEME#E X, ETHOBA R & Wofb Ry %
e T HMEBEEERETH L. £ DEFT
WTI D9 A4 ¥ ba IR BFRNY 7~ FA5ER

+Y P824Rfs/Y Aex30/Y
COLAAS | s— S
S0aC i)
00
g
2 o
1
&
= anac
-7
1000 -

o SEZ4HGY  AckIOY

2 Col4a5 BT D exon30 RILDFE

A COL4AS DNCl FAAL V& RELIZT 2 RS
M 7\‘D V4 5; ’f v 70

B: &R T ACBIARBTIVT IV /2 LT F
= VI OFIYE LR EFE, JAIESEE OB EHE
IR,

OOLNTBY, ATIA LV TEEOKEAL S
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X ALORZE (Anderson et al., 2022) & HH
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1. 1L &I LD

BT ERICRA CBRGYE L Vbl TwWb, L
L, BECBT2HASEOHET LWgH, EE
DEBIZO b oS, R THIEK LSl
N5 EEHITS00 TAE TSI Eidsw [1]. BF
BHMKIRE L TEVIKRERZ MR L TV A DL, 1
PUTREARTH RS e MESICEIS, 2E L
TWEHEWVZ X9 #i%id 7 NBR LB R GE
THY, FHIZETOFVEIIHEE I L TEWwIiK
ZHEALTWhH, FTIVEHOKZ T b & FEE &
MR ORI L > TRV T 5, ZOHTHHICE
h EURERZ B Mycobacterium tuberculosis 735 DF
Bxed, b dBEOREMARTIED S0, HIVH
DRTIRREIT—HEAYICE P X ) QORI Z 25,
R &G EP~EILHIZIEE - T %, BT F
THERZHERZTE L WVIEF DL, B L TH
RERA R 2 CIRFFRN 2SO TH L 2], —
RERBBEIZ TR 2 IS WIREETH L —TF, H#ETT
TTFEE IR E» SHEE LRASENOEY, £ LTt
MDY L 2 b PNVEHOMFIZ—Hao = —
NORAEHFLTL T ) EHERD o CHR#EEZ, Bk
I S S BRI b IEE I fE P 7 G E 72
Thbo MEZENIVIHED R L, SIV8EgeE &

% HHTERE, b LB ORE TR T 5
ZEDHRFR RO SN L BEIEF 2 H Do HilH,
2012 4F 10 HF®ATOFEBRBW =2 — X [3] IZbFLL
7ZOFEML, ZoO%BELRTRBEDLEZS
X7\,

2. 2021 F£1 R EESMBEIYNILT) > ORERT
H A SEE S R, I ARENCETEWH Y v 2y v
&) AR OMAREASTIR STz, BT
ZUIROM) TH 5B,
Bl 26 EMOKEEE R R AR T 1952 4F
BEAKER - e
10 R ANALS: RO BEEZE T ™2 1968 4F
HEDIHE: KM N A F 1Y 7 ABAEH (BEART),
2018 4F
fE 48 : Mammalian old tuberculin (MOT) *
Y HEREN FOMREY v, v¥F T
J3oAfi e PR & R
Mycobacterium bovis 5 50 J3 HAZ /5 mL
INA T [4] (—[EHEHGE 0.1 mL 72 1)
10,000 H.17)
B RSE - franESE R A I ZE R BT e (2 1)

2Bl M EIEN (FEAT)
S AERE R B AR S i B - PEAEILEL L 72 o
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FNVHIEIREHN O REWICE TN T v, L
PLEAEES O GBEFER LYy V7)) VR
WS ER (Tuberculin Skin Testing, TST) 2L 5T
PVHEOIOZ—% =5 ) Y LT TCE L, &
Befge & LCo, BUEMIZES HEHTH - 72

2021 FE2 H 11 H, ToO#EFOEERT % KA
MUOFTNVEOERERIED 720 OIS
(SPDP) TH %, HiEHTETCICH WA DbE MR %,
D TREZETY = 7% A4 B L7 5],

KM N A F 02 7 A B A e S ol
IR O ) TH o7z FEORE LT L7
i, v U HREEE N OMmHEESET IN 20
Thbo, 7y HREEERDOWIPICHEL, HRE 25
B DREREEDSK D S, HATIEHERDS
MOT Z# W T TST 24T ) HETH o 72—, HE
BOEH R (OIE, Bl WOAH) 13 o BURE R H ok
D5 8Ly X)L 7 1) (Purified Protein Derivative,
PPD) %3 2HMETH -7z 2RTLY) OIE 2
LILMRATOEFEZROLNTWZE TS, 2020
£ 8 H, BEMKEZILY VI PPD # MY 5 Y
ERICERA L7ze SORRMEET 2L ) BWH Y~
7)Y OEDLHEPHEELI-OTH D, FHREWY
WTH LI IVEHORE DA LNDL T L3072,

3. KB MOT 2 AFT 370

H 512 SPDP 13 AAE M 7 & IR BRI oW
THRAEZ R L7 OISR B A H RS H
RS GREEHR X)) IZfwEbd e 25,
HAREPMIZRE IR S LT w2 LAV L
Too —HTHHHCHZMITS &, WOPDETT X
) J1 A RERLOY VIR MOT (Tuberculin Mammalian,
Human Isolates Intradermic, #1%WR5¢ Zoetis US) 2%
lEnTwiz, b MEBEEOBEMA2LLEL NS
OFGIL, RET A1) H A RETIEE K
L C U.S. Department of Agriculture (USDA) DFET] %
ZAF T\ 5 ENHIZEREEI T4 % National Institute of
Health (NIH) REDOHVHOHEE AT A KT 14 >~ [6]
Wh RSN, FENTIEERICHERH SN TWS
BHTH D, COHMGOAFIZ, HArOHY 1S
HOBEMLBELEZ T2,

L2 L HAREN TIERABOEWFENIHEATH S,
MEE, EAIZD BAA, BEMICL2HEFEHO
DOENFEL AR S I Z Tz, SPDP IZRKRE
By H R ah & A HE S 2 BMOKESR HE - ek %
KRG SRR (DL, SEHEE
B \ZHIE & DEE R P L TR &R 72,
ZORE, 2021411 H2 H, ROEMT TlAD
O HIND & OHWAE S Tz,
RENIFEILOFER L 72504
o ARERMFZE RIS S LT ABAT A2 &

o W IR 3R S S5 ATRRR G O Fie & 2 5 2 &

TbLREHENTOMAIZTES, HEA Y
PERITFRET A 2 RO BN, AL 2E,
MO CHEHEIHEET LI LN TELVE N
IREHL VLD THo72H, Tk ) —Hizk-
72 MOT # ORI § 2 B 2B 2 172,

4. 4> 2 —7 0O -y ERERHKEHERE Y bO

EAHiE

SPDP i3 F 72, REMAEEL LAy -7
vy e B R B (Interferon-Gamma Release Assay,
IGRA) [ZDWCHA L7z, IGRA X TST LA TH
WVHEH ORI SN LMEFET, EERT
FUIAES Tz Y/ SERDPSFFOPLR ISR S L b &
AV F =Ty REA BT 5 &)
oL [Tl NEJETIZZ + 74 720 TBI—
VK75 A (QIAGEN) % T-AFK v b TB (BrRal&H:
B = A v R) L) TR OMBAEZMH * v b
NS N TV S, b T3 % “PRIMAGAM™” (L)
T PRIMAGAM) &\ 9 )VEAMRES v b OFE
EI ST Wizs, EAGFEHE ORI L)AL
FEHL T oz, HARENTIZHEN T IGRA B
HERENS EFBIENICTERII P >7DTH 5,
PRIMAGAM O ANZFE DU HEPEIZ DT, SPDP %
BERTE IO HRFEANTH LI —FT 4 v ¥ ¥ —H
ATV T 474y 7RREE (HEABIX) &
Lk A, BEEZTTHLOIATRE V) &
PR CRRALTT AR & ORIE % 15720 H AR TIERKGEMRA
Xy hNTHD720, HFTHRBIIZEHRIEE L
TOWFRTH %,

ME—THI SN T W/ EE MOT 2 ko723 DD,
WE F oML MOT &, #7212 IGRA HlliF » b
EVH Y = VEBLIENTE, URNZHELT
FEFE L 7oA R 2 B 3L 5 2 dEM S - 7R Tk
LR, T CHEMLIEENEN TN S, FIVED
FEELRGGE T BB ICBE Sz, BRERM ORI A
WoF T NERIGHBIEYIE D — D THh bo £ O JE ke
BTSN TWIBELED—2H TST T, FNEft
K DOEFEMOT ZHift & LTz, MY — Vhts
EZEE SRR A, 1 E (FEREEA
PRIEFAE - JEEE - REMIEAT B RBERAIE L ~
¥ —) mPR L L-WRgeC X 2 MEt b iz,

5. BEFEHEEANMEMDOIE L EFRE13ED

MEICE D mHEED—ZRIE

- FLBGIRIE % 8 A CHRERE OO B AR Mk fe L C AR
¥, BEIC Lo TETRILT 2 BN H 545, Rk D
EBYD NV OFEHRAENTE 2 WIRIZA ) & L
Tz bo b AFVEZ LYV v ELT
LINHODDIEHBD, YV TIEES L e Wil et
WEWZ LN LEORBME > TWD, 20
&9 RIT CREAEFEA TRV OEEHA
Fr RHTLESH S L L, EES R
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WIS FEE D T NSy [ ST
Bilk D70 O V2B A TEB L BTk
ORELIZET 2078 (WerEEE g ] o
THbo T2 % D HAEFE O TH IV DO

BMAEFEZEXNT I ARk b, EIEA

BRI AE CTH 5 720 N DO MEHEIZHR < B 2 &3

JETH D70, BRIGCHZ, K BiWESLHK

INHE, O I TEREE S LTV B OV Ak

AT R & e b0 Hink Z & ICEHES RN, FAF

BREER T REENR L 5720, MAETEIIRE 2
AEELTHETHL I EDPHETH -7,
KIFZEHECIE, B2 BUT 2 VOB RED

BIRZIIRT A LEDN D o 2720, BREEFEEDS

BIZTHw72 s e L, aEmgesE s LTy

HDOBEBIZOPN TR ERFEOBEHESRK,

KBEKFOIH—FEBRIZSNW72 0w, 72, &

BOFE % D TV 72 OV FERE IR )L a3
5T EHMEEL, EHRMM - R - SRETIIEHT O

RS, BN RGGENFZERT O LA G IS e

Teiwnie, Fo, WM EHEEAEEL S 5 I1ICHmAF Y
FNEBGATEL L) ERHEOL LLENDY, I

HIBIZFE L ERBEET N 4o 7218 b & 5 AR5

FMOELZOWIHEIZLOETELL DT AIZTHT

W7z 72wz,

WFFERL R, 3 CICAB S T B EE G E (8]
WFEELOTVWLIDTEHW & w, BHTHE
UTom)Ths,

s FIVHHIZED - T B AOFEFRL M H A2 Ik
IZh7zoTBY, RMikIEIZHEF LTI ILof
RN R B LT N A =774
IZDOWTEZ L E &L, ZNENORBERLIKIIZH
7 BRI e NERIGE R E R R 2 &
BUETH L, FO-OI00L, i x &t \Ntikm
JEYSEICBE T AL VI L, Y A% r Ml
CTREOREZHELTUEDNH 5.

o HEFLCIL DT WA MOT 12 X A TST (i fifi T
H DD, [HO DR VBT SR
HEL D Z WD D] [HZEREG L TlEEE
k& e b 2 eV bwno/zZ L &2FHLTW
AT IUE T B 2,

« IGRA &, BV, BRIEFEP L E DT TH
PHEE 2o TWAH I ENS, FEfiE LzTEom
TIEImLBHETE AHEBIETHL LV D, L
L, BYEESS 13 4548 1| THOME I3 D EE
fill o J H R HE 12 BV T IGRA 12D W T D REHA 7%
(VA0S
COWRHEE T, JEATHE IS 6E3 H 6
H [EGSE O F Bl B ONEGAE D FBE V23t 5 BRI B

T HEAE 1358 1 HOBEIZED uiloiki|z

DNWT] O—ERIEIZDOWT, BREESICEmEn
co BAGEEORHE LSS D DY), BEOT VO

AL, IGRA BEFICE > TWwWb &b s,

6. BEDEZIREELE 7 DIFH

IWEWFZERE 2 & TST O EEsH & IGRA OF H DS
RENTZ & %Z, MERGIOFESLEL % -
2o PNVHEOEM MR L, POEREICKHET S
WA 2 RS 2720, WE—ERMOMAEZ
NGRS 2 B3 %o SPDP D FARRE L ki
NTHb,

a) YNNI CEARICEE (TST)

FER T H PR 2 BB OV O BE IR L, SRt
WCHND 7 LV — L2 bR IR 5 ko
AEARIRICHET 2 KT b, HiLyroF
BRMATE T, FESE.INTEBY, EBEOMH
HODEEIIH D EYE 1 » BUNOWME RO
e mib T2 TCEDL [9], FDO—FHT, W
REIZC X 2 AT O Bk e LR ARENIZL 5
DB D EETE v,

FOVHEH TSR & LT MOT % H W 5 i gE )
— B TH LA, FFEY L)~ (PPD) OFIH
ZOWTHMETENTWE, FIVHOFBEIKTT 5
PPD O JUSMEIZ—f% 12 MOT L 1) kv & &5
[10-12] %%, MOT DHESRES N TWwH I —1
INTIEIUADOFHDPHFAE SN TS, PPD IZHE
FTLHERPLMHENOENZLY, ROFEA TR S
NnCTwnib,

i) & MEIPPD

EIEH. HARDEREBY TIXHA BCG #iEkks
o TSk HEE Yy ~)L 2 >~ (PPD) — A |
DEH SN TWD, Jfffild 2.5 10/0.1mL TH 5 [13],
ii) 7 & PPD

TN HAENTIEY V2 RGE LTS
TW5b, EREESEER (OIE) OKZELEZT w5
®D % Prionics #1:® “Bovine Tuberculin PPD 3000" T,
JIfMilZ 3,000 TU/0.1mL T % [14],

VRN 7 ) OSIIE IVE O TST 2 BT 5 i
07 — [ fEwE 0.1 mL & 720 (28 L CERLE L 72,
%3, MOT O J1li & PPD & It 858 7 AR 7
Lz, HBEMIZLETAZEIITER Y, F L
LToigfic & &5,

b) 4> 4—7 0O -y R (IGRA)

E NERBSGO A O FTHAEII T VETY EER
R ROOE D TH A, AIEOE Y VB
DOIFMIELEITMZ STz, EEFBED» LIRS N
o op[1s) i, EEmAEX v FE LT
PRIMAGAM & & b Ze NHDZ + 74 720>
TB I—)V K75 X (QIAGEN %) diB#k & w5,
R LBREBICGIENAA vy —T7 0 ryy O
1 IRPURIT Y VI & SRR Z 7R S e\, HIVEAIC
BT 2121, @Y VA vy —7 o vy il
% b (Monkey IFN-y ELISA kit U-cyTech #£) 7 &
WLETH 2L [15]c —7F, PRIMAGAM IZfEf &1
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TV APURIZR O IVHECRIGHEDFER S LT W5
[16]c

AN, ZVEYIN, a0 TA, TFEIFENI T
Q7+ TNV, T ) ) TI79 T, T T —
W, FYRFN, wHhT)E, v R, v—FLv
M, DAY, F=< v, NNy NEYF—
IGRA IE TST & 0 HFEESE VL Vb TEBY,
FBMEIC L2 KEN R HNENTRETH S, —HT
AN LERIMEENZE <, /MO )V TIEERAH
R #7358 b A% 8 1L 5o PRIMAGAM Tl —[ D
WA am s mL 2135 [16].

c) EEAEMMRE

& P OFEZ R RIUA 2 Mt 3 2 Ak ©, 3l
TR T D 7 BPik 2 Mt 37 5 Multiplex (£ H)
HEERICFEIED STV E [17]e TAYIE
#* T & Charles River Laboratories (Massachusetts
U.S.) 7% Nonhuman Primate Tuberculosis MFIA [18]
EVAIRTHREY — AL LTV, HA
HEANTERRBERTH 5,

Intuitive Biosciences 1 (Wisconsin U.S.) Dfgfit3
% CSATB ¥ v I [19] IZAARTH AFHHE2 R
VAT AT, ¥A 707 ARSI ) EETURE R
xR E LT b, MAEICHEZ MR Sl [19]
EETH Do 7272 L HIRBEGBI O S IZ B 3
LIEMRITZ L L, GHBOT— 5 R L IR0
iV Sy (R

d) MEFEIRE

WA R HEERZ MR TS 5o LTI - <
EAT TR e, B BEEME L LT,
FERIRAL CTlE S S IZHIMR TR 5 N7 % bk
L, MEAMICHEEREZRES 50 MEHOBRE
BV 720, WA LEEELZEHEL TICRET
8 % H S o MHIREDTEHIZ L &% BN
L2 BT ARIMEEZ A TH 5

e) PCR &EICL &Iz FRE

B OBIR T A I 2B Th b,
t bR TS T A AT A e R 12 2D o i
FEZHLTWDLA, FIUVETIIRR—RICE L
FoTWVb, MEMFHIMEFHRE L FETH S
A5, M E CORFMIZRIEICE VY, BRI
ENoau=—%2MEE TIUEE S IZFEIN O
FERRREEDLIENTE D, — TR OH
W SERILL 724K~ TV 2 MR L LCTHW
A OBRMDIEZENL Y 3552 B ES NS,
RG] OAERE B (XA & B ) oRETRCE T
B S ABENE (IR NI RET A2 &
MEOHMBHTH 5,

10

7. HIVBOREIZREDH VA

L HF CHIVEORICH L CEINERE D Y
BRI NTE 0, BERE L mAREOH
ERBIZBWT, TF0BO—KET T OENK
FIZBWT, BHiHMOT & HW72 TST % M5 L
BT CELRIEDPERDO—DTHADH, Ty —)
TEIAICHES S22 0WEHTYH, FAITKRD S
NTWBDIIMEDIEIZ & AFEHEEREOHRFTH
HZEIZEDY XV, JEHTE T MOT # AF
T5H7OOFME T A MIKEIAZHE KL 285, Z»
LEWoTAFLR TR Y NV Y) Y EHWD
D, BHEMTIEIEITFLZXETHSL, & M PPD I
BCGHEMZHIEE LT W B 2o UliAEK < (2.5
[U/0.1 mL), B GEOFHEMY BE 5 ATEGH v
HEMHB TN TER V. Y YHPPDIZFNE
Db E MM (3,000 1U/0.1 mL) 725%, EEHCTH L
O HIREGR) 2 L2203 S i Twivn,
HARTH IV Z W RICTST 479 O THIE, 7 A
1) 7 A SR EFE MOT Ol 25— D #IREETH %,
LALELRO#EY), ZhTdEMBATIIRE AR
EHFR SN D,

T Ey POWBICE Y BERFELEL B -T2
IGRA TlIdH 5%, B EBRBERIEIRO LN S,
L2 L TST EHlAELETHATAIEIZLY, £
NENHEMBREOR M EHAEG ) LDV TE D, T
bbb, TST OEMM MY KL OF TR b
L < A EEH < ) 22 IR 3 72 SIS % 520 72512 post-hoc
At s L TIGRA 3§ 4. ZIZLY) TSTOAR
TEFE X & IGRA ZHIC L AIHEMES 2R < HIHI$ 5 =
EDTE Do TST DAERDAHE 2554 T3 IGRA
TR & I S NAUTHAZE % 08 < BV, JERRTE LS
fltd e DEE L, b BA, ERETFHEOE
WD & TdhHbH, —J, post-hoc A D IGRA TH
PhEHESNIZRETY, TN xR L RIS
LT LIIfEMTH B, EITH/ZETLITLIEADN
AT ANE— [2,3,6] &EE, HEIKE TST 2 &
OB E_TNETH D,

I ZZRIMRA R PCR % A 7 ) — = & VB S IC#
HAdsztiionT, BIRCTE DRI RSN
TV Eignzd, REZBEETHZL. A7) —

L LTRSS 2 VIR T, TR
WESH A 77, K& Wi, Bl & omAaik
AR EDOLGI A LN E N D, ME»/NES 7%
IR RTE T BB TR & v ) RO FEE |,
EEOWMIIH R EE T2 2 L LR CEK
LWz X9, o), A7) —= v TREOH
LB OMIBIZH 5.

— TR & R T 5 2 ORI,
WEEZWIILEE SNE, A7) —= 0 7R THIE
SNTAHEER N 2 FEAR AT I L, SRECL 729m 4
HEINSOFHETHENTT LI LITLD, RENR
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DGR Z A LR L 2 5o MR O F
BEOMBIZZZHD LA L0 7272 L PCRE
LTI, BERETTROMWAEO N L.
VORI B 2 M2 RET D720, FHERRR
WM CTIRE T2 77 4 ~—OfHE, HHKES
Fv MR EOFWMERA, KR L PLETHS
Do

8. Bh)IZ

EREBI R Y NV 2 ) v oG AN BT T LE,
TV O & HERIC D B R A IR EEICTETE LT
Wb MAEHA ¥y N EBANMKGE TSI L%
727c®, AFITAMIKERIZEA L7z, FIVEOK
Bewvd, 13& AL DOHiRE TIEREBRD W EYHED
WEE L TR EVERLAXLHAH, L
L, —Hao=—|2R@ALLEEREZHERT 5720
DA MIFDOHTIE RV, b MEEITHEHE D %
HELTWLHRY, ZFL Tk MEIVEEEDEMT S
WERDH LMY, EORGED D)L bR 2B
TENDLYVAZEZHZTWAE, bL2LHD IR
TINTOTC, WRBELEPAL L 222 727205 b
LitZevy, I 0 FLEE, ENIZTH VOB % K
D5HIEDRLNHIRICBWT, —ED Y IVIE O K
B EBA 2T N T LA ZI2O%D) e,
ZNHIVHOMAL L V) BRIEDO IR DA L Wi
MTHb, ECOIKAHCOIT=—%F 5T
T IUE, FNPENTRTCOYVEEY ZOE
KZIEGIED ST HFERNZO LD B, TORBDD
&, MERE S L CE b LA & il B L vty —
WICET 27— %A L, mzxbLl, mEk
BERAEARTOMEY BIE L 2w, 2N 2 HE
HEWFE) ) — A THLYNVEEREL, 20
SHELNL T2 DR AT RO 7 5 L
ELCWVE, KERNZOFEL R ULFEVTH b,
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5513 M EBREI ALY R Y 7 A (hitps://www jalas jp/meeting/jalassympo.html) %, 2025 4£ 9 H 26 H (%)
R R AL R S HEM M 22)1A— v AETARIX) 1I2BWT, [DXIEHIC L 2 EREWEEOH
BRI 27—~V LE L, KV Yy RY YA, HAERBWYEA DS L OBEERESMIFES D
i, — et EE A H R EREI BB H XL OBREO L L TEBINE L7z, #i - BHICEK
D IRITEBY F LEMLeA, BRI EZIE LY, BREMICE CEILE L EiFEd,

VG EEE DS EZHOBIDEH Y, ¥y RY T ABME T 74% (D BbEE 9%, EERE15%) TL
Willk, HAEBRBIWYRRE 47 %4, BEERBIMIZERSE 35 %, HARFEERBYYHAN 2 17 23 B VE S50
LB 15% (BE#HEGD) THY, ELEISD I5KZOBNHPH Y T Lize E512, BRMEIZIL 48 40
SML, HERIHIATONE L7,

FSBEE T, HAERBYESHEER - /NEERREAE (B BRC) B X OHHEREMIIEASS
REHANTSeE (FHARSE) L), DX (FYFNNI VAT 5 —A— a3 y) OEADNEREWEZEDH 72
BRI ART Z EANOMEES RS NE Lz, #13TIE, RS - I — e A 2L afiia o 7/
DA & T — 5 AT R SR DR OR &, SRS - A IR S64 4 DX Y — )V [KOnezumi ] [ DAJIN
[TSUMUGL] % &% L, SGHRER D &SRB £ T2 X 2 2 K IEROEREMFEOH ) F iR S
nE L7

852 FBCIL, BMLAEWIZERT - BEETEESEAE DS~ 7 A TR DRSS E AT & ol & 3 5 HF AGIS Va0 P x
7 MERMANSN, ALIZLBITHIET) v 7 OWREM AR L E Lize 7—72 - U Y — A&t - JIE#H
RAEE, JEEMI O - AT =5 ) ¥ 7% E [Rodent Vitalsign Sensor (RVS) ] ORIZEHBIZAEN L,
ByWItEAL & R FAL OIS 72 KB 7 70— F R RSN FE L, KBRS - JHINEABA 1, AT Ei{%
AT & V7RIS A 7 — DHERHBRE N TR O LS 2 &, /N1 4 DX 2SEFEIFZEIC S 72 6 385
WOV SN E L7,

MSBETIE, PMESTEAZEROETAILEA OEKY) L0, DX Hili% @ U CERBWYF
NI B RHEA L] L ORGSR NE L, fid BRI A T, Kl BT 2 720058 0%
FAATOI, MIRER O/ R R E EHEDOE onIFE ) F L, XY VKRITATIE, AL £ 07,
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Experimental Animals
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Ty RR)A =TT AIVZ2BEFIE (ZTREAR) oo 1-9

AER"
VR AZERFERELAEHMESNERES, 2 ARANLAFREAREREBRERES

2016 4F, SKE O X BEHEIEHE A RIEAEIE (XSCID) I v hau=—|ZBWTC, v R
F+ =~ 4 )V A2 (Rattus norvegicus polyomavirus 2 : RatPyV2) JE4EAHE E 172, RatPyV2
FRIEIEH S v b TIIARBEEEGT 555, XSCID T v b Tldkk 4 72 A2 EE O IFI% SRR <0 Bl &
EHRILT, £ HINEOEL % 23 5, RatPyV2IZ ERIAMEY A VA TH Y, MR R N— 5 —
i, ARESYHEM, WS, ASERE - RO LM AN E RN & 7 B FRER I,
BB & ORI 2 23 2 A E R 381 5 KB DI R 3 AT % i &
T %o MERERR N — & — B, IRESYMRIRCIE, S LR A IR 2 0 O Ak O 2 B L O
HEROBIESIND FICHTRIEEE 2 DLHEAICEE SN, 12O S TH I ERE
DIFEDTERL SN B MM d B o TR IFIEEIR 2 53 5 R CILE B O R 1 25 b 72
D HND . H TR RatPy V2 IZX 3 2 A EAHEICE I REME DS S 1), ARIEGEDSEE DL
W2iE, BT A & O AL 2 I 7R B AR AR R PCR MR DS T H 5 o AT T,
RatPy V2 EGAE DR (BRAIBBE R BEE AT L, EGebka) 2 WhE, SARIIZOWT,
KA OWFEHCR EKREIOWITE 7 NV — T OWMED /L NZARIZS LDV TR %,
FARFE S, EEBRE) = 2. — A O [ EEBREVIEGHE QBRI N2 TF v PR+ —
<7 AV A2 BEHE ] (JALAS Newsletter. 2021; 70(1): 17-25) O IR CTH %o 72721, T
T ME R E D
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Acyl-CoA thioesterase 1 (ACOT1) overexpression alleviates heart failure by
inhibiting oxidative stress and cardiomyocyte apoptosis through the Kelch-like

ECH-associated protein1-NF-E2-related factor2 (KEAP1-NRF2) pathway................. 10-22

Xiaolu Hou", Guoling Hu?, Heling Wang®, Ying Yang®, Qi Sun® and Xiuping Bai"

Department of Cardiology, The Fourth Hospital of Harbin Medical University, 37 Yiyuan Street,
Nangang District, Harbin 150001, P.R. China, 2Department of Geratology, Affiliated Zhongshan
Hospital of Dalian University, 6 Jiefang Street, Zhongshan District, Dalian 116001, P.R. China,
®Department of Cardiology, Langfang Changzheng Hospital, 88 Yongxing Street, Anci District,
Langfang 065000, P.R. China, ¥Department of Cardiology, Harbin 242 Hospital, 14 XinXing Street,
Pingfang District, Harbin 150001, P.R. China, ®Department of Cardiology, Beidahuang Group
General Hospital, 135 Dayoufang Street, Daowai District, Harbin 150001, P.R. China

Heart failure (HF) is a clinical syndrome related to multiple causes, including oxidative stress. Acyl-
CoA thioesterase 1 (ACOT1) is an enzyme in fatty acids metabolism, but it remains unclear in HF.
Transverse aortic coarctation induced HF mouse model and hypoxia-stimulated cardiomyocyte (HL-1)
model were established. ACOT1 expression was down-regulated in heart tissues of HF mice. Adeno-
associated virus serotype 9 (AAV9)-mediated ACOT1 overexpression improved cardiac function and
pathological injury of heart tissues in transverse aortic coarctation (TAC)-induced HF mice. ACOT1
overexpression ameliorated oxidative stress in heart tissues of HF mice and hypoxia-stimulated HL-1
cells, as indicated by reduced reactive oxygen species (ROS) and malondialdehyde (MDA) levels
and elevated superoxide dismutase (SOD) and glutathione (GSH) levels. We found that ACOT1
overexpression inhibited apoptosis both in vivo and in vitro, with decreased protein levels of cleaved
PARP, cleaved CASPASE-3, and cleaved CASPASE-9. Mechanically, ACOT1 activated Kelch-like
ECH-associated proteinl-NF-E2-related factor2 (KEAP1-NRF2) pathway, leading to the nuclear
translocation of NRF2 and increased NRF2-regulated gene Ngol expression. Rescue experiment
indicated that ML385 (NRF2 inhibitor) abolished the effect of ACOT1 overexpression on oxidative
stress. Collectively, these results suggested that ACOT1 overexpression protects heart from injury by

inhibiting oxidative stress and apoptosis, possibly through activating KEAP1-NRF2 pathway.
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Exploring the role of zolpidem in alleviating cognitive and motor impairments in chronic
cerebral hypoperfusion: a rat model study with in vivo and in silico insights............. 23-39

Sherilyn M.T. Choo", Fatin H. Mohamad'?), Syarifah Maisarah Sayed Mohamad",

Jafri Malin Abdullah®, Khairul Bariyyah Abd Halim®, Azzmer Azzar Abdul Hamid®

and Ahmad Tarmizi Che Has"

1)Department of Neurosciences, School of Medical Sciences, Health Campus, Universiti Sains
Malaysia, Kubang Kerian, 16150 Kota Bharu, Kelantan, Malaysia, 2)Cytogenetics and Molecular
Labs (CMDL), Premier Integrated Labs Sdn. Bhd, Pantai Hospital Kuala Lumpur, Jalan Bukit Pantai,
Bangsar, 59100 Kuala Lumpur, Malaysia, ¥Research Unit for Bioinformatics and Computational
Biology (RUBIC), Kulliyyah of Science, International Islamic University Malaysia, Jalan Sultan
Ahmad Shah, Bandar Indera Mahkota, 25200 Kuantan, Pahang, Malaysia, 4)Department of
Biotechnology, Kulliyyah of Science, International Islamic University Malaysia, Jalan Sultan Ahmad
Shah, Bandar Indera Mahkota, 25200 Kuantan, Pahang, Malaysia

The e-containing GABA(A) receptors (GABAARS), a lesser-studied subtype within the GABAAR
family, have garnered attention due to their distinct pharmacological properties and potential
involvement in brain injury. Zolpidem (ZPM), a widely used Z-drug, is known to induce paradoxical
effects in patients with brain injury, although the underlying molecular mechanisms remain unclear.
In this study, a chronic cerebral hypoperfusion (CCH) rat model was established using Permanent
Bilateral Occlusion of the Common Carotid Arteries (PBOCCA), followed by administration of
ZPM at doses of 1.0, 2.0, and 4.0 mg/kg. Behavioral assessments demonstrated that the 1.0 mg/
kg dose of ZPM significantly improved spatial learning and memory acquisition (P<0.01) and
enhanced memory retention (P<0.001), whereas higher doses resulted in sedation and cognitive
impairment. Immunohistochemical analysis revealed an upregulation of the &€ subunit expression
in the hippocampal CA1 and CA3 regions of CCH rats (P<0.05), suggesting alterations in receptor
composition in response to cerebral hypoperfusion. Further investigation of ZPM’s interaction with
e-containing GABAARs (specifically the a1B2¢e subtype) was conducted using in silico techniques.
Molecular docking identified the al+/e- binding interface as a favorable ZPM binding site, with key
residues being either conserved or suitably replaced. Molecular dynamics simulations demonstrated
that ZPM stabilizes the receptor while permitting conformational flexibility, consistent with its role as
a positive allosteric modulator. These findings provide evidence that ZPM interacts with g-containing
GABAARSs, potentially explaining its paradoxical effects observed in brain injury models.
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