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BIEZN S FRIEMIEE (2019 FELY)

<2019 F£E-2021 FEOXEOHME RBIEEMH FHREMRE) >

NanoBRET ZFIH L7z EhA v LT X =V RORY J—=0 7 FIRICET DK
Rlre A4S X —ThD CXCRA ITHIV EYRF D F — 2558 & Ll < BERED1th,
DAERECY) U~ T BICBEHET 5 2 EAM BTV D, CXCRA 1IZxF L TR W BRI E 2 4
T LIRS T OBFENED b TE 720, KOfEICHET S FEE L THET L
L2y BT F R EDHEERET 2 FIENRA LN TE 20, HEEOm CifdN %
STV, X 0EWEEE THIETTRET, 2o ZAL—Ty hAZ ) == 7RG
AE72 FiE L LT NanoBRET ZFIf L7 FIEOHE A 1T - 72[1], CXCR4 (Zx7 5 #7- 724K
51U Ty MEMORBELHHLO CXCRE ZAER &3 57 F ROREEBIFERENT[SICE
WTH 7k COMMTRAIRETH D 2 L AVRE T,

EMeMED @Y ) DHRERACET DR« &7 A L OERE S T A oA A Bk L
IR NS 57 7 ML CIIERELS & OFEEIES| TR Z 5247 % —7 > MERAN LA
PEDOHE TR E 72> TV D, ZOFEMRID FE & U TEEW AT U 721G VEH ) 2 572
7=, Transcription activator-like effector nuclease (TALEN)? DNA #&& KA1 > (TALE) & X
7 LT —BIEME R A A > (Fokl) ®ZNE4Z FKBP, FRB KA A VU Zf@& L, MiakhCcZ
R AV FHETTORX T LT —BIEERNHE SN MM AZERE LT, ZOkE, 7
R AV DIRINZ L DT ) DREDNHER I, 1| DBREDOT N~ A U BIZ L > T
S EFHETHZEMARRTH D Z ENREINT2]. \LEMERMAT 27 /) ARSI
EMITORIITAEDTH 50, KA (invive) TOFIFIINEETH 2 = & BRETH
%o OB E RS 5 T DITHIE IS T AREIEY 4 ON/OFF 3% Fikz &
L 7-, AR 2 (Homology-directed repair : HDR) (2 X 2 EEZFIH T 57/ LfmEIX
RF—BlHN > T2 CEENEA SN D280, @mWIEMESEf S5, HDR (% S/G2
HCIEMEN @< 725728, Gl M TIIRBL LT S/IG2 $ITldnfiE% 315 % Cdtl & CRISPR-
Cas9 DOHFEF Téd % anti-CRISPR OFAEAR LG LTz, ZHIT L - T HDR #hE25m L
THZENREINT[4], SHICATE =7y MEHOIHZIR bR I, ®WIEMEEE
AT 25 7 ARENFEBRAETH DL Z ENRENT,

<2022 FEDEEOHME (BIEEMNIFRERRE) >

S/G2 $IZHHBL L, Gl ¥lliZid %z % KA A > To D Geminin % Cas9 X7 L7 —+F
IZRlE L, anti-CRISPR+Cdt] |2 XL % Gl I TOEEM & Gl HITO Cas9 #55fiEzh F DA
FINRAIZ L > THIZHDR #2303 M E95 2 & &/R L7-, £7, anti-CRISPR & L T AcrllA4
2T Th< AcllAS b FFIZA T & =7 MEROIHNZIR N &5 Z & 2R LT[7].
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<EFZRIXEND FHEMRE) >

10. BpRS ¥, A BEFD : THIV-1 REA] « R a0 —7 L LTOT A V2B KY
77> K] BIOINDUSTRY [##E] _7'F FEIHKOEFHEM ~IAWBLEDDOXTF R
BIZERLE~ 39 (5), 15-25, 2022.



HIBILFHERE (2018 FEZET)

<2016 £E-2019 FEDXEDOHE (FELFERRE) >

GoMADScan |Z & ¥ RAS superfamily @ core GTPase @ Lys 28 A F /bbb Z &, &5
IZZEDAFNUALN =T =7 Z— L OMAEMEMRICED D AREMER H D Z L 2R LIz[1], fifk
JBEEIEIZ T, de novo #RE TD GTP A AICEI % IMPDH2 2L TWAH Z &, FEIZHY
2 T2 GTP E/METOD (RNA ERICHHFE SN D Z 212XV, BAMROHEIEZEET 5 2
EERHABIC U], BRI O leading edge |2 IMPDH 72 & @ GTP & IS ISR H3
JTE LHERBICBE 53252 &R LTIZ[4], 4 /v b= U UIREREIEESE TMEMSS O 7 A
VI F—LAN~Y I Ty —VORERZMEHITLZLE, TAY 7+ —LBRY VYV —
LDREMEZHIET S Z L 23 A L712[3,8], 1 /¥ b=V VIRERHE#ESFE D SACI KO
SAC3 B~z nu 7y —VOldiffba gl 252 L2 LE[59]., 7 7F NVBEA
Phosphatidylinositol L~V % iilf#l4~% LPIAT1 23SHEN 5 /L3 7 @ oscillation (2B 5 Z
ExRAMLEZ6]l, v/ u Ty =Y TORBOBKEA (L OV 12, 6l s T
FcyRIIb KN /7 3 h—/L U UHEEGEEESRE (PYKfyve, INPP4A, SHIP) 235 Z & 7R
L 72[7,10,11],
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13. /DEER S, e RBEA TGTP AR ) 7w 77T X 0 7 K DB/ IMERTEMEAL & 23 Ak A 0 =
X A 100 FEOFE - BU/MREIERE GTP Ao 7 v 2 — K| FEBRE 37(16):
2743-2747.(2019)

14, /EESS s v FH SE48E, Kara Wolfe, Jaskirat Randhawa, {] 0 FEAD, B HB 1, /DNESHE, f£x
RN, WA, VIIE, THER, s REE TGTP U EBREFIETIS 35(10):
1633-1641. (2017)



ERERED FRIRFEMRE

<2016 F£E-2021 FEDOEEDOHE>

WHFFEE Tl ORI ENE A D = X DO L, & O R & R L2 S E IR
i AL S D BT RARD 5 IR OB 21T > T D, REMREEITFME TH
%5 KU TFNAX (TBT) BHEEKRF T LMK -1 (NRF-1) 286325 2 & 2
L. NRF-1 FEUK F OJFK A NRF-1 Bin TGO @ A F UL LBk T 52 L7 &
Zoas LTz [3,4,7,8,11,12,15,16,23,27], F7z, /X—F Y IRIZEET D0k EME MPP*
DI ET V2 ER L MPPYIZ X A/IlasEicA— b7 7 O—[HENBE G55 2
LR EHHIHNT LT [5,6,10,25], —FEMAREMIETIX. SOoTURIFREET L~ D
R EAERLL | FFUIBREE O AR R T/ MBIZ I 1T 2 S EESR O BB BRI GRD b
HZ LR EEELMNT L [1,2,9.13.14.17-22,24,26],

<2022 FEDEEDHE>

2022 FESH 5| EfHEE TBT RFOMOILFWE O & 2 WITAEERIZONWTIES
FZ EEHLMNT LT [28,29,31,33,34], TBT 28U V V—AiEMEZIKFSEH 2 L1k
=77 O—EHETH LR EEPALMNCLE [30], £, Pl —ANF XD
THREFERDOUYEA W =X LZHOENITHHIT, o —RREEYHICE Z 5814
AT E A cJun BN JunB ORBLAIERTSELZ L2 60T Lz [32, Zauh
[ZNZ T, BEEDCERECFWE D RG22 B0, EROISEHRBEIC OV THH
S LTz [35-38].

<REEBWRX(BZEDH) >
1. Takagi M, Sanoh S, Santoh M, Ejiri Y, Kotake Y, Ohta S. Detection of metabolic activation

leading to drug-induced phospholipidosis in rat hepatocyte spheroids. Journal of Toxicological
Sciences 41, 155-164 (2016). DOI: 10.2131/jts.41.155
2. Santoh M, Sanoh S, Takagi M, Ejiri Y, Kotake Y, Ohta S. Acetaminophen induces accumulation

of functional rat CYP3A via polyubiquitination dysfunction. Scientific Reports 6,21373 (2016).
DOI: 10.1038/srep21373

3. Asanagi M, Yamada S, Hirata N, Itagaki H, Kotake Y, Sekino Y, Kanda Y. Tributyltin induces
G2/M cell cycle arrest via NAD"-dependent isocitrate dehydrogenase in human embryonic
carcinoma cells. Journal of Toxicological Sciences 41, 207-215 (2016). DOI:
10.2131/jts.41.207



10.

11.

12.

13.

14.

8

Umeda K, Kotake Y, Miyara M, Ishida K, Sanoh S, Ohta S. Methoxychlor and fenvalerate induce

neuronal death by reducing GluR2 expression. Journal of Toxicological Sciences 41, 255-264
(2016). DOI: 10.2131/jts.41.255
Miyara M, Umeda K, Ishida K, Sanoh S, Kotake Y, Ohta S. Protein extracts from cultured cells

contain nonspecific serum albumin. Bioscience, Biotechnology, and Biochemistry 80, 1164-
1167 (2016). DOI: 10.1080/09168451.2016.1151338.
Miyara M, Kotake Y, Tokunaga W, Sanoh S, Ohta S. Mild MPP" exposure impairs autophagic

degradation through a novel lysosomal acidity-independent mechanism. Journal of
Neurochemistry 139, 294-308 (2016). DOI: 10.1111/jnc.13700 (FREERF)

Ishida K, Tsuyama Y, Sanoh S, Ohta S, Kotake Y. Perfluorooctane sulfonate induces neuronal
vulnerability by decreasing GluR2 expression. Archives of Toxicology 91, 885-895 (2017). DOL:
10.1007/s00204-016-1731-x

Ishida K, Kotake Y, Sanoh S, Ohta S. Lead-Induced ERK activation is mediated by GluR2 non-

containing AMPA receptor in cortical neurons. Biological and Pharmaceutical Bulletin 40,
303-309 (2017). DOI: 10.1248/bpb.b16-00784
Santoh M, Sanoh S, Ohtsuki Y, Ejiri Y, Kotake Y, Ohta S. Acetaminophen analog N-acetyl-m-

aminophenol, but not its reactive metabolite, N-acetyl-p-benzoquinoneimine induces CYP3A
activity via inhibition of protein degradation. Biochemical and Biophysical Research
Communications 486, 639-644 (2017). DOI: 10.1016/j.bbrc.2017.03.073.

Sakamoto S, Miyara M, Sanoh S, Ohta S, Kotake Y. Mild MPP" exposure-induced glucose

starvation enhances autophagosome synthesis and impairs its degradation. Scientific Reports 7,
46668 (2017). DOI: 10.1038/srep46668
Ishida K, Saiki T, Umeda K, Miyara M, Sanoh S, Ohta S, Kotake Y. Prenatal exposure to

tributyltin decreases GluR2 expression in the mouse brain. Biological and Pharmaceutical
Bulletin 40, 1121-1124 (2017). DOI: 10.1248/bpb.b17-00209

Ishida K, Aoki K, Takishita T, Miyara M, Sakamoto S, Sanoh S, Kimura T, Kanda Y, Ohta S,
Kotake Y. Low-concentration tributyltin decreases GluR2 expression via Nuclear Respiratory
Factor-1 inhibition. International Journal of Molecular Science 18, E1754 (2017). DOI:
10.3390/ijms 18081754

Sanoh S, Yamachika Y, Tamura Y, Kotake Y, Yoshizane Y, Ishida Y, Tateno C, Ohta S. Assessment
of amiodarone-induced phospholipidosis in chimeric mice with a humanized liver. Journal of
Toxicological Sciences 42, 589-596 (2017). DOI: 10.2131/jts.42.589

Mori J, Sanoh S, Kashiwagi K, Hanada H, Shigeta M, Suzuki KT, Yamamoto T, Kotake Y,
Sugihara K, Kitamura S, Kashiwagi A, Ohta S. Developmental changes in drug-metabolizing

enzyme expression during metamorphosis of Xenopus tropicalis. Journal of Toxicological



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Sciences 42 605-613 (2017). DOI: 10.2131/jts.42.605
Umeda K, Miyara M, Ishida K, Sanoh S, Ohta S, Kotake Y. Carbofuran causes neuronal

vulnerability to glutamate by decreasing GluR2 protein levels in rat primary cortical neurons.
Archives of Toxicology 92, 401-409 (2018). DOI: 10.1007/s00204-017-2018-6
Hanaoka S, Ishida K, Tanaka S, Sakamoto S, Okuda K, Sanoh S, Ohta S, Kotake Y. Tributyltin

induces epigenetic changes and decreases the expression of nuclear respiratory factor-1.
Metallomics 10, 337-345 (2018). DOI: 10.1039/c7mt00290d

Takaoka N, Sanoh S, Okuda K, Kotake Y, Sugahara G, Yanagi A, Ishida Y, Tateno C, Tayama
Y, Sugihara K, Kitamura S, Kurosaki M, Terao M, Garattini E, Ohta S. Inhibitory effects of drugs

on the metabolic activity of mouse and human aldehyde oxidases and influence on drug-drug
interactions. Biochemical Pharmacology 154, 28-38 (2018). DOI: 10.1016/j.bcp.2018.04.017
Ohtsuki Y, Sanoh S, Santoh M, Ejiri Y, Ohta S, Kotake Y. Inhibition of cytochrome P450 3A

protein degradation and subsequent increase in enzymatic activity through p38 MAPK activation
by acetaminophen and salicylate derivatives. Biochemical and Biophysical Research
Communications 509, 287-293 (2019). DOI: 10.1016/j.bbrc.2018.12.124

Fujino C, Sanoh S, Tateno C, Ohta S, Kotake Y. Coordinated cytochrome P450 expression in

mouse liver and intestine under different dietary conditions during liver regeneration after partial
hepatectomy. Toxicology and Applied Pharmacology 370, 133-144 (2019). DOI:
10.1016/j.taap.2019.03.010

Fujino C, Sanoh S, Tamura Y, Ishida Y, Tateno C, Ohta S, Kotake Y. Changes in bile acid

concentrations in chimeric mice transplanted with different replacement indexes of human
hepatocytes. BPB Reports 2, 29-34 (2019). DOI: https://DOl.org/10.1248/bpbreports.2.2 29
Sanoh S, Tamura Y, Fujino C, Sugahara G, Yoshizane Y, Yanagi A, Kisoh K, Ishida Y, Tateno

C, Ohta S, Kotake Y. Changes in bile acid concentrations after administration of ketoconazole

or rifampicin to chimeric mice with humanized liver (2019). Biological and Pharmaceutical
Bulletin 42, 1366-1375 (2019). DOI: 10.1248/bpb.b19-00249.
Ishida C, Sanoh S, Kotake Y. CYP1A2 down-regulation by obeticholic acid: usefulness as a

positive control for the in vitro evaluation of drug-drug interactions. Journal of Pharmaceutical
Sciences 108, 3903-3910 (2019). DOI: 10.1016/j.xphs.2019.08.021

Kidoguchi N, Ishida K, Sanoh S, Miyara M, Kotake Y. Triphenyltin inhibits GA-binding protein
a nuclear translocation. Fundamental Toxicological Sciences 7, 33-40 (2020). DOL
https://DOl.org/10.2131/fts.7.33

Sanoh S, Hanada H, Kashiwagi K, Mori T, Goto-Inoue N, Suzuki KT, Mori J, Nakamura N,
Yamamoto T, Kitamura S, Kotake Y, Sugihara K, Ohta S, Kashiwagi A. Amiodarone

bioconcentration and suppression of metamorphosis in Xenopus. Aquatic Toxicology 228,



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

10

105623 (2020). DOI: 10.1016/j.aquatox.2020.105623
Yabuki A, Miyara M, Umeda-Miyara K, Takao S, Sanoh S, Kotake Y. MiT/TFE family members

suppress L-leucyl-L-leucine methyl ester-induced cell death. Journal of Toxicological Sciences
46, 143-156 (2021). DOI: 10.2131/jts.46.143
Takeda N, Nakamura Y, Ikeda K, Takaoka N, Hisaoka-Nakashima K, Sanoh S, Kotake Y, Nakata

Y, Morioka N. Treatment with histone deacetylase inhibitor attenuates peripheral inflammation-
induced cognitive dysfunction and microglial activation: The effect of SAHA as a peripheral
HDAC Inhibitor. Neurochemical Research 46, 2285-2296 (2021) DOI: 10.1007/s11064-021-
03367-1

Motonaga M, Watanabe H, Tayama Y, Shimizu R, Sanoh S, Kotake Y, Kitamura S, Ohta S,

Sugihara K. Comparison of the components of three types of miso (fermented soybean paste)
by 'H NMR metabolomic analysis. BPB Reports 4, 148-154 (2021).
DOI:10.1248/bpbreports.4.5 148

Yoshida K, DOIL'Y, Iwazaki N, Yasuhara H, Ikenaga Y, Shimizu H, Nakada T, Watanabe T, Tateno

C, Sanoh S, Kotake Y. Prediction of human pharmacokinetics for low-clearance compounds
using pharmacokinetic data from chimeric mice with humanized livers. Clinical and
Translational Science 15, 79-91 (2022). DOI: 10.1111/cts. 13070

Takaoka N, Sanoh S, Ohta S, Esmaeeli M, Leimkiihler S, Kurosaki M, Terao M, Garattini

E, Kotake Y. Involvement of aldehyde oxidase in the metabolism of aromatic and aliphatic

aldehyde-odorants in the mouse olfactory epithelium. Archives of Biochemistry and Biophysics
715, 109099 (2022). DOI: 10.1016/j.abb.2021.109099
Hatamiya S, Miyara M, Kotake Y. Tributyltin inhibits autophagy by decreasing lysosomal

acidity in SH-SYSY cells. Biochemical and Biophysical Research Communications 592, 31-

37 (2022). DOI: 10.1016/j.bbrc.2021.12.118
Sato K, Sanoh S, Ishida Y, Tateno C, Ohta S, Kotake Y. Assessment of metabolic activation of

felbamate in chimeric mice with humanized liver in combination with in vitro metabolic assays.
Journal of Toxicological Sciences 47, 277-288 (2022). DOI: 10.2131/jts.47.277
Umeda-Miyara K, Miyara M, Sanoh S, Kotake Y. Trehalose decreases mRNA and protein

expressions of c-Jun and JunB in human cervical cancer Hela cells. Journal of Biochemistry
172, 177-187 (2022). DOI: 10.1093/jb/mvac051.
Mizutare T, Sanoh S, Kanazu T, Ohta S, Kotake Y. Improved Predictability of Hepatic Clearance

with Optimal pH for Acyl-Glucuronidation in Liver Microsomes. Journal of Pharmaceutical
Sciences 111, 3165-3173 (2022). DOI: 10.1016/j.xphs.2022.08.015.

Imado E, Sun S, Abawa AR, Tahara T, Kochi T, Huynh TNB, Asano S, Hasebe S, Nakamura Y,
Hisaoka-Nakashima K, Kotake Y, Irifune M, Tsuga K, Takuma K, Morioka N, Kiguchi N, Ago




11

Y. Prenatal exposure to valproic acid causes allodynia associated with spinal microglial activation.
Neurochemistry International 160, 105415 (2022). DOI: 10.1016/j.neuint.2022.105415.

35. Siswanto FM, Sakuma R, Oguro A, Imaoka S. Chlorogenic acid activates Nrf2/SKN-1 and
prolongs the lifespan of Caenorhabditis elegans via the Akt-FOXO3/DAF16a-DDB1 pathway
and activation of DAF16f. Journal of Gerontology Series A: Biological Sciences and Medical
Sciences 77, 1503-1516 (2022). DOI: 10.1093/gerona/glac062

36. Thara K, Oguro A, Imaishi H. Diagnosis of Parkinson's disease by investigating the inhibitory
effect of serum components on P450 inhibition assay. Scientific Reports 12, 6622 (2022). DOI:
10.1038/s41598-022-10528-x

37. Ishihara N, Okuda T, Hagino H, Oguro A, Tani Y, Okochi H, Tokoro C, Fujii-Kuriyama Y, Itoh
K, Vogel CFA, Ishihara Y. Involvement of polycyclic aromatic hydrocarbons and endotoxin in
macrophage expression of interleukin-33 induced by exposure to particulate matter. Journal of
Toxicological Sciences 47, 201-210 (2022). DOI: 10.2131/jts.47.201

38. Siswanto FM, Mitsuoka Y, Nakamura M, Oguro A, Imaoka S. Nrf2 and Parkin-Hsc70 regulate
the expression and protein stability of p62/SQSTM 1 under hypoxia. Scientific Reports 12,21265
(2022). DOI: 10.1038/s41598-022-25784-0

<t (BZHADH) >

1 R R —R8 [BRE L O RN A B = X ARE X OV OFHI R EEEICBE T 5
WF9E) EEHESE 138,1227-1233 (2018). DOI: 10.1248/yakushi.18-00014

2. Klionsky DJ, = + -, Kotake Y, * - -, Tong CK. Guidelines for the use and interpretation of
assays for monitoring autophagy (4th edition). Autophagy 17, 1-382 (2021). DOI:
10.1080/15548627.2020.1797280

<{ELOHERHARE>
114



12

BEESITEFHAEE

<2016 F£E-2021 EFEDOEEOHE>

7= 5Bk, EERER{ER) DNA 15 TH 5 8-hydroxygaunine (8-oxo-7,8-dihydrogaunine, LA
T GO DEEGHLNORENTAIBEICERZFERT LI LA RE LTS, A7rY =7 b
BATIBRRIZB W T, GO D EERMEEREEZE TH D OGGL D/ v 7 X oAl kv Z omlBIER
2R (T 5-GpA-3' BLAID G TOHILEHAER) N5 52 Lvn, OGGl MiElEIE
FAEBROFERICEEL TWAHZ EZH LML (000Gl 23T Ky 7 A)  [9,18,20],
ANLX 7 L7 —=EBEZHANRWT ) LREMENE T 5 5'-tailed duplex (LT TD) D HH)
DRI E AT D8 (editor $H) DIHE AL X THREREZ IR, 8 (200 LA
T) Deditor #HHEZHTHTD PANTHDHZ L, SHICHEN O BEERED T FE LR
Fl¥ % H 35 ESHNEVIRERZET LI EEHLNITLE [19],

FHETANART B —I2LDH 7T A K DNA EOIKEL-FEEICE LT 228 80
IR D TE 72, WURRGHEEE (et —2—72~E) ZHVWAIIE, MiZi3ss
A7 TRZ L2 CHRBNEMRER T2 Z &% invivo(= D A) TH LT LT [13],

<2022 FEDERZEOBE>

b MfEICH T 2 EBIERAZRICEL T, LTOZLaM NI L, () BRO~—T
—BIEFTHD supF Bio1O B e it (MEFLIZT vE'—F— - Bz F5EESN) (12 GO
ZEAL, BmEERAEZRIL GO EHRANCAE LT W E 2 LM L [21], (i) 5-GpA-
3' BdF G 1L APOBEC3 ¥ b U7 X /7 AbEER 03 af T 5-TpC-3' Bl D C OFAHENL T
HDHOT, APOBEC3 &/ w7 X0 Li-k 2 A, mRERERNKIEICED Lz, Lz
T, mBEAZERNE U HIBRIC APOBEC3 (2L 5 Fy v Ol T 2 /LIS E £
TWAHZ EEH LM LT (BEFRT),

X 51T, WA sequencer (NGS) ZHWAHZ Licky, BRO~—H—EE DRI
ERTHEEBRHOMY 2R T2 FIEEBRL L, WBEEZEDTWS [23],

DNA AR DHEE & A R-SLIHBICIRERTENHD Z LB BILT WD, dGTP DOl
{KT& % 8-hydroxy-dGTP (8-0x0-7,8-dihydro-dGTP) % ml#if{b4 2 AT L &BHH L., HFE
W2 ED TWD (RENPLOHFR), LA N L ADNAA F~—T1—& LTOFRHD IR
59, MMeEWE T HEEEE b MTHL Z[LET 2(LEMITHHERIOBEM CTH D720,
ZDONAAN—T" NAT V== ZIZRHRETH D L EZ TN D,

HPY PEMERE DO T DFEMIEB T TE 2RV, TD IZXF L ThkA etk B A9 2 &
2RV, FRERREFE LM a7 (SR L o LFEF) , BIfE, HEEZED T
% (R L REENEOHFEHED TE) .
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<2016 FE-2021 FEDEEDBE>

NI & FHE L TEX R, ZTORTURABREHEhY>OH 5, WESHIC X 581
FEBH O E L PLFESEOELH Y, MHPERE OYEKR - Gt & O RIS Z A, KED
JEYYERIEOE A THINTWD, FEINZHEETZOERROEGEITIT BRSO 0
(ZITPTEFK D pharmacokinetics (PK)/pharmacodynamics (PD)(ZE:-SV 7238 (B4 F 23k S
TW5, £ZTHLIL, IEEFEEOE ELE B URRIRBIIE 2 ke L T & 72, FriChiR
B CHEET 2 HERMEL 02 5 BEHE CNEERE | BEind . N L& A% MRSA H
FERCYE . DB AR WRARBIER R, TEH LS FINSREYYE) (o3 L TRIESh
LPUEBEOMAR, MEKI L O (RISZIR, R B, MR, BCTIRNG) HhEpi B E
IZHEASE, BRNEE BT 2 KBRS - FHMhL, S HIZETHvmr - v Ia b
— g UEME L, IRESIROREL AT TE 5 EIEOLERNEAS PK/PD f#fT] &
IR AN L. BUROWRIFEIROELMEZ NI L TE L, R LA, IR
ERCRWIZO, ke - 2R (EIRERFWEL, 2, 3, 14], JREERRFRBL4, 8, 12].
B LR EIRBELS, 91, TR RFIRBE6]. M ERNRFRBL[7, 10, 13], BIRKFREE11, 15,
16]) 726 DRNE « FRHTEIEIS KT S U7 ERIRAFZE 24TV BFSERm SC 2 2ERfERL L T & 7o,
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ahlE LA 2G5 LG 8ICAE T D, 0 - FESRIEH] £ JEM BV RE Y3 AT L 72,
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EAZEFMEZE Q018 FEET), EVEELEARFEMEE (2019 FEKY)

<2016 FE-2021 FEOFXEDOHRE>

BT VL —OJRREMATICEE T 2498 Tl ENEEER MR T, RFPIEARL & o
LFEMRICL Y aa T =7 _TF NEARMICHT LT L —BEDOFRRAGURE L
T collagen type I a2 chain [1], = EZ X2 BMIKIEMEEFERT 7 « 7% — (FDEIA)
B ORI & LT P75 homologue M N fructose 1,6-bisaldolase [2,3]. &%/ 27 L /L¥—
BEOJRFRPR & L T ribosomal proteins [4], fEMMEIZESE L72/N2T L L ¥ — B OJRIA
P & L T peroxidase-1 }2 T beta-glucosidase % Z#LE4LEIE L7z [5], £z, ﬁ%ﬁ?ﬁhfﬁ?ﬂ?@
IMLIE PO IR L 2 i E D mAG B ICRIE T 2R 2 iESi 35 2 & 2 HBYIZ, ELISA {EIZ &
¢fﬁﬁm&797yy®ﬁiﬁﬁﬂ%ﬁﬁ%%%kgiAﬁ%%ﬁﬁAbﬁﬁWE#ﬁ
TNT I OERIELMESL L [T, 2RO OREREZHM L, 88T 7 v & T f#fr ©
INETZ )TV OEICERIEF 2L, 7 AE Y Ve EDIERT A RUFIRIEKD
IR CTEFHEFE S ND/NET v —EfR AP 2 A U 72 HUR ofgk I ]R3 2 2 &
L [8]. TAY ) YORMDBINET VT I OEACE I &S EZ RS 5 2 & 2 fifl]
L7z [91. . EBRKRFPEFHEER & OILFERIZED 05-7 )V TV ERELIZE
mﬁ7vw&/mmfrm48ﬁﬁ%wmb\m£7vw¥~%?w@%%%wk%ﬁm
KU IBS-18 /NERMIT —IRINR B NETH LRI o /hRI D &7 L F—ERER
FEC @5-7' VU 7 VAT T DRBAERENMENZ & A ST LT [10], BRERSRZ2IC B3 2 F
ZECIE, ARZIRANE & OHL[ERFSEIZ L D | thiopental <° propofol [11], =B EMEEY, 1
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PR P PR PATR SO RAEVEIR . U AR SE VT 70 & DR MR D FEIERE - 72 5 TN
PURSEOFHERER ORZEZ B E L THEZHEET 5 £, EIRISER K o 8 2K
ThOI>FBEZEAICBTL 7V T7HE (TA L ad A~ I7a2707) IEHZLE, #
IRPEEMEE R T L~ U A L OB EMIERZ AW mEhc L0 . Filiga 27V 7o
TG 2 T 5 EEOEMARF A RE L, 20Tk 2EREEN 7 e imIE & 7 5 7]
REMEZ R L7z [1,2,4,7-9,13,14,16], F7ZRIFHC, MREEEMEARETT L~ U A TRD
SNAEBHEFICEL T, Ak EICBIT I 7 a7 ) 7T REE &S E 2L T0hD
ZEEMABMNE L (3], LA LEOBIED—ERIE M 1L IR TR 258 S OAR T B BRI
oEE L DRI TI T2 b D TH D [3,4,8,13,14],

KRAEFIZET DHZECRBNT, J10 DO RIERETF S LTT A bt A MIE
H% LT EED T, ZOMRER, JLo 23XV Y T+ AT 7 F ¥ VRS RIEORI % I
U TR SRR B N 72 EORER 70 hr VR ARV -1 OpfEAZTLET S Z LT,
TR B2 R L TV A ATREMEZ A 5202 Lz [5,6,10], £72 9 DR EE TRO LK
4 77 4 connexind3 (Cx43)DFREBUR T35 0 DEOIEMITEEL KT L TWDHZ & &47R
L7z [12, 15], L EOWFFED —HR I 1L T B P PR AT FE 3 o VB AR il bt [
FHFgEE L OHFEEICE D LD THD [6,10],

AFPFI O G % & OLFAFFEIZ LV . Toll-like receptor 7 (TLR7) {EEIZETH 5
resiquimod |ZYCIRBEMEIRGEIRL A BN LT — ¥ MEEWME Ak L, ZOXMBErE, MlasE
P O TLR7 RIBHENE 2 RT3~ 2 2 & TRk & 2 BG L7z [11], AR ISR
V—ARNFZETu T 2 NOXTIZE VT T,
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TEMEETR & L CHIBILD /S—F Y VRSB MER K =X = 2 — e RF—DEFET
N NT, ZRENISKT 2B ERER 2 R Le (17, 191, 2405 OWFFEIER LK
FHPLPAIEE L L F TIT o 7o, & BITART MG - KB T8 28 N OV BRI 7T 5 E =
&SP O R AERE X OFTFAVE AR B3 2 LAAFsE 21T - 7= [18, 19, 22],
PRRFEFEMERE T /L~ U A TR HALH R FIHRE R F IR LT, WISICH 1T D0k
FELZPE O PRSI O v 22 B N BB R TN A R L TWL Z 26 mE L, 61
PORERIERN & 722 2 o X ERFE LT (21, 23], 2006 OFFFEIL, AR RA B0
ZE2E K OSlia Jy 7 KPR 9E . & LR TTT o 72,

KR EIZET AFRICB N T, Cx43 BENME T LT A a4 MBI 5509 23K
OYEABETRICBE D DN Y 7 v & RE LTz [20],
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