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3D structure modeling of phycobilisome rod linker CpcC2
with AlphaFold2

Hiroto KIKUCHI", Shougo NUMAOQ? Moe FUNATO?

Abstract

Phycobilisomes are supramolecular light-harvesting complexes found in
cyanobacteria and red algae. A detailed understanding of their highly efficient
light energy transfer requires knowledge of the three-dimensional (3D)
structure of the linker proteins that form the phycobilisome rods. In the 3D
structural data of the cyanobacterium Synechocystis sp. PCC 6803 (PDB ID:
7SC8), where the complete phycobilisome structure has been determined, the
linker protein CpcC2 is missing several amino acids. To address this, we used
AlphaFold2 to model the full 3D structure of CpcCZ2, ensuring that it is
available for future research. Additionally, we briefly discuss the structural

properties of its two domains.
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1. Introductio

7 4 2 ¥1) v — A (Phycobilisome, PBS) 1%, KADEEZ % EVEHH» T TE
D T2 7 737 ) 7 (BEEEE V) RFLEDT 7 34 FIEOMNEHIAF
ET 28NS T2 T, TORENLIIE, PR (hemidiscoidal #)
ZELTWh, TOHLESIE, 774 AT o) =8 YR TEDS
A a7 (core) ] EMFENZ3DODY ) ¥ ¥ —TikE Lzio ok sh, £
ORHEDS 74 AT )y h—2 X7 EDPSHA [Ty F (rod) | &I
WBEN562000) v F—JERkE L7ZEadNEE L Tws (R1EBR), 713> 7
ZURTUTLATT U, 74T e IS R TR
FTAIEME (F) S L TWA, INSDORBRIITHEE RN 5 & EF
FHAERIRAE IS 22 22, ZOBENLT LI &id v, B L > TRILE 72
DI FNEF =1L, 5D OFHE T 2OV F — BB - X o TENENICH 5 UG
FOECBEIL, (Lo F—r UCHF s B23 05608 1 getm F oSk
PR, LI T ORI E I X 2B FIREBIER L, H21258mH

X1 #7274 2 1) — A (Phycobilisome (PBS)) ®#EEI, PS II i3,
IR M BEIGH.OE RS, 270S, S’ ROTIE, a7%2EET 2
U YE =% aTOY) yF—F, MEEL, SEICEBEIN TV S,
Hexamer I, Hexamer 11, Hexamer [11%, FHZ DT 5 72D 12451 7244 Fro
ITIEWIAS L I, OI &EFEGFE 5> T\ b,
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BT b AEL TS D, B7a b AL T bk EoFaES T2k oR
TSR PR ERELER LD, HB3L LT, BEFBMAOERNWEREC

Lo TROEHAOMNEINESNLEENELL 2D, ZLOD2D, KEErsH
FEL AN F— % EET L 720D KEOWINERHEEZRE L CWLIERTH L,
E3FHILEL, F2FHH THRT 2P EEZ L ) RIS L ERTH
bo MOFERETLE, BRI ANVTF-BEEWIRELZE2 2L &, $£3%FH
FERIEO T AN F— BB F EH T 5 72012 PBS OO St M o & 1 IKHE
HIHHRICTHEST L HEE R L TWAIZTTH S (PBS Tl T )b F =5
95% L DD HH ) ZD X HIT, BT E > TEY SN2 PBS 13,
INRITHOEMRELZT Y7, Fa—F—, RUOLIVF(EEEBETH D,
Z O ORI LM 2 MBOA L S, T -4 F 77 /0y —
DTFy v T7r—0 M2 NTHAEROBEREDT 7 /0 Y —DFRBIZEN
550 TLH 5,

PBS @ 3kJeH X, 1980 4E8H 5 X s AT IZ L > THL SN TE
7205, MIMOEIE 7 1 3> TR T4 37 = O3WICHEEIZBE ST
Wi 794 EFHEMBEOMEIIZL Y, 202043 H IZALE Porphyridium
purpureum @ PBS 4 3IRICHEENHH S N/ KW ) 12, DRI THRITIZS
DO PBS 45 3 RTCHEIE AR & g7z e 18 115

X21%, M. A. Dominguez-Martin et al. 12X o THHIN 2T I NI 57T
Synechocystis sp. PCC 6803 M 3k TLHEE T — 4 " 2 H\wT, PBSO T v FD
IDFHLWIKRITHEDHIT D720 12Hi\ 725 D TH 5, PBS ZHERL L TV56
oOuy R, a7 EOERERSEBRVT, ETRLIKTHEELZ LT,
Oy RiE, 20713y 7=y (g 722y be YTy M EITR
TWh) L4250 ) =5 328 (UtkY v — L5l d %) oM sh
TWwh, M2 (a) 1k, 7433720072y M7=y MES
L7280t (e CE ) v — LIFEN T WD) 3O FEE b D3 mik%
B L T AT ZRL7ZLDTHLH, ZD3wklE, PBS ZHlAV.TTW5S 1
DOEAREERAL L B 5TV D,

B 7 a7 /8) Vi, a7 2=y PTEERLFHOL AT A ¥
(CYS) L FF T =T A E LT Ta 2L ENT WD, F72, 7T 1=v
FCIE, atr 7=y b ERFRICEIHFEHD CYS LT+ —T UEREZ LT
52 EIIMAT, b)) =20 Ty FOMEICHFET 28153FHO
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(a) (b)

(BK chain)

F YA T
r &

- wnr
Linkers Linkers and Three
Phycocyanin Trimers

M2.PBSOTy FOLHEFELWIRTHERE. (@) 74337 =¥ 0O3mFHE
(cartoons /R~ ) & FEtH (spacefill 7R )o A a 7 L=y b TEED L
TL= v b PEOERFIZ) YA —=DFELTW5 (b) BEHTHE 7 1
av7 /) yofER (o) 714337 =00 6E M (cartoons FR ) o
W a 7Ty TP 7=y b (d) Elduy FiZhsb4o0)
> — (cartoons /R )o FHIAST7 & FEHE L, LA PBS O4MIlIZALE &
No. AEOKIE, EROKIZ7 + 337 =2 384k % a7 55 3210
L7:% @, Hexamer 1 & Hexamer II & R X THA 720 a2 7 I 34D
cartoons TR TP TV 5, FELWVEBHIZ, AKXz 2H,

CYSEFFIT—TNUHERZ L TWbh, INBIX, FNLEN, B82KIL 153 &
FEENTWD, H2 (b) I2BWT, 72> 7 /B v olEsifirn
TWhe 420 T — VERIZCYS &G LT A s, AYY 7, BY v 7,
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CVUYZ, RUDY 7 EIFENTWAD, ERINEEZ RO 2D KE RKHTF
X, 420U — VB EZOMOMEE TEONLEAXBORE_EHERORE
ETHb, K2 (b) IIRT LI, 71327 /) rofEX BRIz
WZBWTIE, CY Y 7ogFRFEFIE7a b bl T, LA L, 1997412
HFEHD—NTHAHKikuchi 12X ->T, CVU Y7 ORERTL, L ICHEET S
ASP IS ZCT7a b L L TWA Z WO CHERFIEZ ML Tl X
72U, 72, O ASPHISBEORS EOKREEN T 4L T = YHT/AE
EZLNTWAEZ LD, REREFETICL > THLMICEN, 7o b fbo%
FEIZHFGLTwas I Epdmansz 8, gmEo 7o b ik, ZFomon
FeC I N 10N R2B gar g L b L ZAPEN TV D, BhAID, B
OB TE— A Y M AVF—RBENZ L > TEERESH 21 WiE
ThHbo

HEAREERTH L 3BEE AL R T e &, 2o RIHE FHITRMER 2
MAE S IE R Y, EBICITRZ 2 KMEHEY L Twb, ZO3=AETPBS 4
HRAVTHEE, FHETHIEL TXEHRIIESN LRV, EiE B, /2T
MWeTHAEL CEAEREEL, Wb, 3EBAO ke LToEMAEEMED
PBS M5 L T\ %, PBS IZ—HER SN/ ThH, JCOFREEDV/N S WEREL T
Ty FARL o720, #ICHOBENRKREVERETTE Y FPEL o7
N5 %, 2, KOWESAGOENIHIELT, 747 /Y »Tldk <,
B EHEREE L6 RESKEE LTS s “2%, 2ok
BRERTIE, SEAEHEMTIEZ L, LF6REBEMTHRIEL TV, K2 (o) 13,
6=AREMHNLHMNT-bDTH 5L,

a7 HMEIFIEL LD, Oy FEPLIERZEAREE LTHIZLLTWS,
L, 7433 7=20TlE>%RL, 774 a3 7= EMENLSY V7 ED 3
BEDPSHEEEINT VWD, 7O 742 T yD3RTHEEL, 713372
DEFNEIFIIZFALTHY, FhEVIE, Y72y FOREH B 1537 E
T55 =R D%mL, HoTpI Ty NABBHID LT THHI &
Thbo BAREDIEAONMICIE, HOFZMAINS 5 EMM % mHIE %
Vo INELDORIANF—FRNL L) 52L&, BEHAOENL VTR
AR THLA, By FOB1531F LN L ONERINTE S &) IZHE/LDEFR
THELZLDOTHD M NS,

Kikuchi 1, 3EADRIZBVT, FHAOBERNAEEOEE Y% 2 T B 153
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DI 2 FERRHE L7228 2 A, B 153 AN E B Dk o 558 T RIE I 50k &
VIR TAIEERRMLEZ Y, 0%, a 825 B 82 DML & WL
EOY — 7 PEENBE 72012, 72 VAT —ORAK BP 12 g for¥—
BEZRITIENTEY, BIG3ITWMINLAET AV F—IZERIZZ>TL
9, LAHL, 68EKZHES>TVEE ) =20 3mENFELERN R HEY EE
T2&, KOEECTEHEEY 7 MV FHRMEEVEL T, B 153 DEm I
7a82% 82L& ) ETHOCEEOWENEEZ L2 Eabhorz ¥, o
AT ERE R x, PBS 256 BAEAML L T, TO6RMAHMTHRIELTWL L L
gL Twho

M2 (d) OFEENZ, Ty FEHERL TV 3RAEDOHTZEEs 2 b 5 X 9 12K
FELTWD) =% ibOThHb, ) A —134D2DHNPEH-> T\ T
KT PBS oA TH Y, LML PBS OFMIATITH L, T 7AW
J7 55, CpeGl, CpeCl, CpcC2, CpcD L& fFiFbnTw b, KN O BK,
BL, BM, BN &, &HEF— ¥ /1Ny 712883 Tw5 PDB ID: 7SC8IZiE &
NTWBHETHH, M2 (d) A, 4200 > H—12, a7l»5%2 T3
OO3EERENMLT, ZOFERLEZLDTH b,

KFZET —~ DK E % HEEL, PBS ORESEEH & e OMOBRE Zik L
2 PBS T v RNIZHIT AT 3L ¥ — BB~ 500 1R+ 5 &
ETHbH, INFTRLTCEZTENSDLY2LMEY, SEWIPUSE & = v
F—RBEIIL, BOFOBFRESHFRZICHERL VL, $72, BOAFOEF
KX, ZOREOBRMBRECHEINTVWLOT, HEOESNRSZ
L2 L CHROBHOETRELTER LVLENH S,

PBSouy FIZBLT, Vyh—%FEET 7133720 3mElviies
K723 %% 25 &, PBS O a7l & Zo o (PBS O4MVHD & o J5 ko X
FaElhv, )T eld, TNEXHIL, #ENEL5Z, a7 O F—
BEERELZIE) L TWEDIE, Vo h—wnd) T ilnb, M2 (a) 585
BRI, TOU AL HEElE, MWEEEZITTWI0E, B 82
Thbo oT, Vrh—LtB82LOMOMAESERIZIZ, FICEXEZ BT
REBITTALENRD L, ZORIZBWT, Oy FIZBW TR DL IKWETHE
IANVE—IRETH S [ 8272712 L Tid, BEICHGREI & 0t B, 505
Pz ENR TV B3,

&£ Z AT, M. A. Dominguez-Martin et al. |2X > CHRIENIZT T /N7 F
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)7 Synechocystis sp. PCC 6803 D1 v KD 3kt — % (PDB ID: 7SC8)
DY A — CpcC212iE, NEKMDAF A=, FHILFH»LE184FHD 7
VEI Y, Ty, TANRGF Y E233FEENLELFHOTOY) v T
V3 r, ThF=r (LUt METL, GLN182, GLY183, ASN184, PRO233,
GLY234, ARG235 LELib3 %) AR L TWb, K312, H12FHN L5 184
FHOKIEER S & 55233 % H 2 5 4 235 % H O KIEH 3 % TR L 72

3. 1) % — CpcC2 (Cartoons Fx) ORIEHE - DOALE & 58 (Licorice #/R)
DOAE, AHLIAHZ, N RO MET 3 KIELTWab, flivhiTwa 1240
[ 823D H B, l6-27A Hexamer 1112, Tl 6272 Hexamer II |2
HFHELTW5,

E182FH L 184FH O KIBI T OBEAI TH HE1T5FHH S48 181 F H
FTOT I EEREN, AJBOKRELRE N L8205 6A LINICH S 2 LA,
R DMEMETEI L o THSL 2L o7z (BA LINICIX, 2RS0T 3
BESS LD D) T2, FEIZ, 2337 H 255 235%F HOKIEH L0
T3 EEREOBEA, AR BOKEEZRENT B 82005 6A LINIZH B Z LAV
L7 b, AJSER O AR SO % FRIE, 7SC8 (PDB @ ID) @7 7 A )L T
HENRTVBEHETH b KEEFZMT25GHD 5 6A(KELZMH T TR
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WEEEIA S 13 6A D EOIEEE EWRT 2) LNICH 5 ET0 5 OERM 8
ik, BEFAOETRECEEL S 2252 EBEOHE 7 1o bho T
DT, REEFIEOFOETIREIHEL 5 2, T AV F BB O IC
i 5 DS % LTW A RN T2 H 5,

ZITERMLTE, KT —~ORELGHEZIETLZ20D1IDDAT v
7L LT, M. A. Dominguez-Martin et al. |Z& > CHIHEIN/zS T /N7 5797
Synechocystis sp. PCC 68030 H v FORZRERE L, V¥4 — CpcC2?D 3T
W% % AlphaFold2 " 2FIH L CTETF) ¥ 74 5, KXo RDOTFT— ¥ 13,
LB ONTT— 5 ORBIG M, BEOHZERTHHT20L %5,

2. Data and Method

3RICHE & 7 — # (PDB ID: 7SC8) @ 7 — % % Jl\» 725 Google Colaboratory
FTHEIET S, ColabFold v15.5: AlphaFold2 using MMsegs2 % %3435 % F H
LT, CpcC2D7 3/ BELHI 5 Z D 3 kI 2 Tl L 72,

3. Results

AlphaFold2 # FIl§ 2 Br 0 — Mg 20708, & X0 Eo T I 7 BRIEEY) (7
I EHEER) 2 AN 5720 THD, RifsETd, CpeC20 273D 7 3/
BRI 2 AT L, BtEAERE L C3WITMED TR O Z LD rank JIHIZ 20
D 3R ITeHETE % 5720 Z DO HTE rank IEIZ 1018 %, Kabsch %7 ¥ T
7SC8 DJEFE Iz F s b, RMSD (Root Mean Square Displacement: 35 2 3
TAL) D% RKDTze TORRERIIRT, ML, TSC8D T IV 7 7 jr K
& ZAUZHIE L 72 AlphaFold2 D0 7 v 7 7 i FEIEIETIT b7z (KIAE
SRFETREIC R S LT v,

Rank 1 2 3 4 5 6 7 8 9 10

RMSD | 0.587 | 0.594 | 0.881 | 0.883 | 0.627 | 0.873 | 0.873 | 0.877 | 6.301 | 6.946

2 1: AlphaFold2 O#fE5%d rank & @ RMSD Ofili, RIBEB L EHE 2 RO S
TV,
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Z DR rank 155 rank 8 T RMSD OfEIZIEF /NS W &b,
SRTCHEE DS EBRFE R L TR L TWA I E 2B R LTV, JHI, rank 1 &
rank 213KEBERETOPEROENT LA %V, rank 9 LIEIX, 22 RSMD @
EPRKEL B0l KX OFRDOT— 1%, TSCEORIBT— % 2 fijed %1%
EWd B fEoT, RMSD DfEA/NE W AL 8 DT — 5 A%, SHOWFEIZFH
AT AEMHEND T &b,

w2, AlphaFold2D#ERP 5B/ SN L EERF 7 7 4 4 >~ ~ (Multiple
Sequence Alignment, MSA) O#EH%7Rd .

4 DM % 3 %, 4lD backbone FITI, E2HFHENHEISIFHDOT I
JWEFBT, HISMNPLE2I3FEHOT I VB2 E LB THWTWES, RIED
777 ORI T IV BEHA Ty s AL oTWT, TOMTHILE, K
5500 DMEMRELHIAE O N/ Z L ABKR L T b, fllE, 73/ BOKRER
TCTH Do 156 NIHHBIINEL 4K LT, MVBEOERI GO E T 2T
W5 — RO EEIIATINEAT IRy ) BANCBL T W B ELY T, TER
AT I3 &7 T BEH E BT R WERFIC R > Twb, HL B> TnT
BB PNTORVEIIZRZDEITAHIE, 7T ) B OZFENE L v
T, ®50WIEZ L ELEINDB VI THDLEEZ TRV, T, BTSN
TWA DL, FRERINIBI AMHHEZE (coverage) #FE L T b, 205

Sequence coverage

1.0
5000 4

4000

w
=3
=3
o

Sequences

2000

Sequence identity to query

1000

0.0

Positions

4. ) >~ — CpcC2D % BEH 7 54 A~ b (MSA). #ifll 1X, CpcC2D
Backbone F7Ro
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H22 58170 F BALIE, 5500 DFREEL DML { OMHFRIIAFFIEL T b
EEBRL TS, KIS, HETHRI SN Z EQMEL, L RLT
W, BIEFEPSFEERBENTWT, DT “Sequence identity to query”
(CZTRUBSIEEMT L) 2R L TWD GRPVELSHFIHW) . Tt
TEA S 500 fL I3 FEFE T 5 HT95 7> & 14543 75 1F 98 SI=0 ~ 0.1 & 722 > TV 5o
PAZAGEH O 500 ~ 3700 D X [ 1d SI=0.1 ~ 0.3, #Hill D fiE 3800 ~ 4200 O [X [ 1
SI=0.3 ~ 04, O 4200 ~ 5000 D X[ 1% SI=04 ~ 05, #DME5000 LL DX
M2 SI> 05 & %> T\ b,

CHW2 5 20%H EF CORINICHET 2ifimk CCIREETLZ L1275,
) 51— CpcC2id, 20DRLZWEXFORGTNOLMY Lo TnbHEEZD
CTLENTEDL, BIRFHLOHEIBAFHDIODOT I JEEAKIEL TW729s,
TEZOMBY LT, HEPTPNTWDE I Elbh» s (KMaBFMz7 I/
WHETOEIBIFHF T HOTRL, HISHSFHUZLELEBTRLA), &
D2 DI 72 EI 1, pfam00427 B X A >, ##E13 pfam01383 F A 1 >~ &L %
DT ST w5 B8 0 TR L7z pfam00427 N A A 13, HE&EESIC B
T AEHBEEZR (coverage) HSm\WZ b0 b, HL, BEHIMEFEY: (sequence

5.7 » 51— CpcC2D &7 I VDT V7 7 k3D predicted local distance
different test (pLDDT) ®Oflic rank 175 rank 8 ¥ TOMEREZR L7
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identity) 5@V DX I NG DT, 73 /BB TOLEMNIEI ) RFT VWIS
bbb 72, pfam01383 K X £ V1, %< OFEBREIIOHN, ZOHEEE b 72
HWL DL NEWIRERE R 572, 2 ZOPTE, Discussion TH ) A LiEL
Him L 72\,

RfIZ, 3WICHEICE LT, WMEDIREL %% 7 )V 7 7 & #% D predicted
local distance different test (pLDDT) O#fEE %2R L, Fll S NGO %=
WTBE L K51, CpeC2DET V7 7 ikFEIZHBIT 5 pLDDT iz 77 712 L
72bDTH b,

—#%912, pLDDT Ofiiid, [90 LA EC 3 IehEE Tl OfFHEE DS IR 1SR,
[70 ~90 TIEFEHETICH L TEEm], 50 ~ 70 TIERRE W, fEoTn3
WEEMEEZE TS ], [0 FTET 1 A4+ — ¥ —fHIEO M H 5, /20t

F2.1) ¥ 51— CpcC2DRARER T F LD pLDDT O, HFHAKEL TW5DHT I
J BB o
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FBRHLZLTEV] EOFHETH 5,

SODFER: (rank 175 rank 8) T, &THE UMEMEZ/RL, rank 2K < 7%
Ll BHTEPNSL GBRENDIEEORFRE L5720 50 EHTYI-720
1, RELTWZEIFHO MET 217 Cholze F72, 182~ 1847 H, %
233 ~ 2357 H o KABHHIKIZ, 50 ~ 70Dl & 7% o 720 F Ol VD 70 LU
FOEEZRLTCWT, 794 A EFHEMBICL DT — % &—3T 5 B2 kR
L7 o7z pfam01383 B X A ¥ OfEAHY pfam00427 N X A > OfE & 1) & &RrYIZ
T HTWB DL, pfam01383 F A A ¥ OEFIMEERD pfam00427 KA 4 > D
i L 0 K<, AlphaFold2 2B 2% > T VER LW SICERLTWS &
EZOND, $72, ZOWHDIRTTHEEDLEEIRNZ L 2R LTV 2500
b LNy,

RABSEIGICE L i, BEEIEC R o720T, SEEsnTF— ¥
EEBOMEICH AT ABICIZEERNLETH DL, LVFELIRESHKLTEBL

[X6. 1) >~ — CpcC2IZBH LT, PDB ID: 7SC8 D & AlphaFold2 T& & L7z
rank 175 rank 8 T COfE 2 B EbE/2b 0, KIBEHTELTH B
175 ~ 190 % H K U5 228 ~ 2437 H @ PDB ID: 7SC8 Ok & Rkl L 72,
BRI RIS B2 IR L TR DT, rank 155 rank 5 F TDO5D
DAY PDB ID: 7SC8 DREIEIZE QAL E N T\ 5,
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I, KAAHEEB O pLDDT Oz FIZ L TH <.

KervarOoRFI, Bonz3RcHEErEQEGHLETORT, H6DLM
1%, AlphaFold2(Z & o THEEF I &7z rank 155 rank 8 F T E A HLE
T backbone FR &R/ LD TH D, T2, AN, KIBHDEBLZ KL OR
L72bDThHb, HL, EhEbEidrank 195 rank 5F TIZLTHH, Elg
THE SN T 5 PDBID: 7SC8 DM IZFRE TR L T b, 1) ¥ #— CpcC2 DB
GrERQAEDbEE & KIBEEBUAMNE, I IFEBRTES N 3kITEE L —
HLTHDLIEPbhrb, FFIZ, RIEHHTHLE182~184FH LY bH W
BIHFSOHS (4B THEFBTRLEZES) &, 720 1008750 %
FOTWARRICRZ D F72, 5182~ 184F HO KBS ELTH, rankl 2»
5rankd F TORENIIIT—-FHLTVL I ENbo b, 55233 ~235FHDOXK
HERJELATIE, 5ODEM3IODIZRZ b,

4. Discussion

PBS ®u v FIZBIT 5 T4V F—RBE)OMHENEZ HGmNICHEHT 2 7201213,
ZORHOE SRR ZBICANETORBHOETIREZHS 22T 5
VBENH D, T3, FOEPEELZ T LHEOBSINRSE Y ZET 5720
12, VU h—D3RTGEEZNS 2 TR b v, 7 T4 4 ETHEMEE % FIH
L, M. A. Dominguez-Martin et al. |2 X o CHHI N> T /X757 7T
Synechocystis sp. PCC 680301 v FiZiL, ' ¥ — CpcC2 ® 3WICHEEIRIE
NI D720, KB TIE AlphaFold2 % FIH] L T % ® CpcC2 @ 3 K TthE 15 D Tl
iTo72. TOFER, 8OO THIRTHEDRTHN, TN L OREEILIRE T
VYA LT, 7 94T B FHEMETHLIZENEEL SR LLE VWS T
BUL3KRTHEETH - 72 (7)V 7 7 iFEIZHET 5 RMSD OfEiT 1.0A il )

IR AT OREETMIZR LT, GLN182, GLY183, ASNI184»#4rix, 820
BEAiA TR U 3RIeEE 2R L, 3IRICHEEDREEDIEEE L % 5 pLDDT O
1357 ~ 78 TH o7, F 72, PRO233, GLY234, ARG235D k51, #ii o
WHE U 3kTohEE&E 2 7% L7228, b 1258 9 3ok & 7 L, pLDDT O,
53~ 63 TH o720 INHDMHIZ, EF) 7 L723RTHEENMEHTE R VE
FTREALWETH D, ZHEOWIZETHHT 2B, RITTEiE R ORI % i
FRATHWORD) BEDH D, CRIEO METLICE L T, ORI TES EH°
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MOREICHRTRECZEDNEZLNLDT, TOILxEEFELTELNLL
T =8 EFHTIUIRWES S BARNIZIE, SRRD ST — 8 250
L L, RUEOEG DI E BEE L7250 TR )RR o FEE 2 Hw7zita %
ToC, DY LEEDLNLIRTHEELHERL T ZEPEZLND,

GLN182, GLY183, ASNI184 »/KIHE A 551%, AJ$HD f 82 DFEF-IRFEIZ
WE A5 2% TdHY, PRO233, GLY234, ARG235D KAEELER 1%, AR
DB 82DETIRBIZHEE L5 2 %) Tho 7295, AlphaFold2 D#EHIZ X B 1
wEHALD, EIL, By FNOZAVF—BEIICEHLTY v — CpcC2 1 EER
WEELHZ TODLZLIIRETH S ) BEOMEI NS,

1) ¥ 91— CpcC2® MSA OfEE, pfam00427 K A A > & pfam01383 K 4 1 ~
DOMWEDFEND L - &) L EN TV, pfam00427 K X 4 1L, FHEEY & L
THAEL TV 5B —77, pfam01383 F X A Y IFEBEH & L THIAELTWBE S D
A, COMEET SR o TLE > TWAHERESH S %\, PBSDY »
B —%MELRLEE, pfam00427 R A A Y IZFEAMICHEEL, pfam01383 K X
4 21%, 3WITCHEEDEAUIZ L o THRAMNDEELZLE LTV LDTIE W
METRING, $72, FHEEIIIHFMET 525 pfam00427 FX A 2 iE7 3/
BEHATIZ BT DEMIZL VW EEZ 5ND DT, pfam00427 K A A >~ T,
HHZA LT, SRITHEIZZIETIZT7 I VBROLRIZL > THELZ 52 50DT

X7. CpcC2 (/) & CpcCl (W) @ 3WICHEIED LK D 72 @ backbone FrRko —
FA L, pfam00427 K A 4 25 (EERE ) © CpeC2 () & CpeCl (K
) % E A4+ 72 backbone R0
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FhnwnptEZHN5,

CpcC2L N b1 2a 7T WEIZHAET A1) ¥ —CpeCl b, EARMIC
pfam00427 K A 4 >~ & pfam01383 K A A Y &6 RN .o TWw b, K71,
CpcC2 @ backbone #77 (/), CpcCl ® backbone #7% (), K U CpceC2 &
CpcCl % pfam00427 N * A > #4r CTHAAH D72 backbone F/r () TH 5o

CpcC2 & CpcCl @ pfam00427 KA 4 Y& HNQ L &, 1TT—HT 5 &7
D G) »Sbhrb, —J, CpeC2 & CpcCl ?® pfam01383 K X A » O AT —
FTLTWRWnZ EIZRIE W75 b0 5, CpcC2®D MSA OFEEN 5 FHIN
% pfam00427 K x £ > & pfam01383 K * £ ¥ O A%, BEIZ[F— PBS W B
NEI) I —IZENTWDL, £/, —FaT7IZENY ¥ FH— CpeGLIZiE,
pfam00427 K A A4 ¥ DFEFET B A5, pfam01383 KA A VXL vy T L O
TH L, [pfam00427 R A A VI3 WL ERIFL72FETT I VIROLR
ICE o THBHICEAW 2 HE L5 2, pfam01383 F X A V%, HEHAKOE
ILF Tl L TCROEANDEELY 5.2 Tnb, | & MSA O#FR (GFHELOES)
U THEN S 5 2 EATE . T EAPEEFIICEEL S 2 THEREZAD
HEPHEERZ 28HTH 5,

KW THEONT— 21k, BAEMIZPBS 0 v FNOLEFEHOETIRES
FAELTRO TS FEORBEOMEICHHENDE Z LICR2THALH, F72,
VU N=D20D K AL v OsFHEALIC X % 3kTeHEE & F i f 82 DFETIR
BLoOMOMMRIE, PBSOY FIZBIT 22 A VF—RBEICH L CEERAMAE
525595128 bhs,
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into a scientific writing course
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James Ellinger *

Introduction

This article will briefly discuss the use of data science in medicine,
summarize the curriculum for data science at Nippon Medical School (NMS),
and then describe how principles of data science might be integrated in a
scientific English writing course. The field of data science can be defined as
“an interdisciplinary academic field that uses statistics, scientific computing,
scientific methods, processing, scientific visualization, algorithms and systems
to extract or extrapolate knowledge and insights from potentially noisy,
structured, or unstructured data” (‘Data science’, 2024). Research in this field
often makes use of large datasets, machine learning, and artificial intelligence
(AD).

The intersection of data science and medicine is expected to lead directly
to advancements in personalized and precision medicine (Frohlich et al., 2018;
Hulsen et al., 2019), as well as early detection and diagnosis of diseases (Siuly
and Zhang, 2016; Iregbu et al., 2022). Additionally, integrating data science into
healthcare is expected to aid in more general tasks such as electronic health
records management and privacy and fraud detection (Subrahmanya et al.,

2022). Furthermore, as the volume of data collected from clinical trials
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increases, it can be expected that data science-based approaches will play an
important role in driving evidence-based medicine practices (Subbiah, 2023).
Despite the buzz around data science and the potential for transforming
medicine, a review on the use of big data and data science in medical education
noted that current curricula and syllabi might not be adequately preparing
future healthcare professionals (Khamisy-Farah et al., 2021). For example, in a
study that investigated practicing medical oncologists’ genomic literacy, an
area that includes processing large genomic datasets, nearly 50% indicated
they had little knowledge of newer techniques currently in use, and more than
40% of those surveyed did not feel that genomic training offered in medical
programs is adequate (Chow-White, Ha and Laskin, 2017). Another study,
which focused on newly graduated medical doctors as well as those younger
than 35, found that knowledge of clinical applications for data science-related
areas such as big data, predictive models, and Al, was reported to be 39%,
30%, and 43%, respectively. Furthermore, for each of those three areas, only
13% responded that they had experience with direct involvement in daily
clinical and research activities (Casa et al., 2021). While these studies are
limited in scope, they indicate that improvements in medical school curricula
might be needed to prepare future doctors to incorporate data science-based

approaches into their practice.

Data science at Nippon Medical School

To prepare its doctors for a future in which data science is likely to be
incorporated into medicine, Nippon Medical School (NMS) established the
Center for Mathematics, Data Science, and Artificial Intelligence in August of
2021. The center was established following the guidelines for the Program for
Mathematics, Data Science, and Al Smart Higher Education Program
(MDASH) put forth by Japan's Ministry of Education, Culture, Sports, Science
and Technology (MEXT). The program at NMS has been certified at the
Literacy Plus level and the overarching goals are to introduce students to the

relationships between data and society. Specifically, students will learn about
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the connections between medicine, Al, and data science. Unique features of
Nippon Medical School's program include the use of real medical data and
lectures provided by medical doctors to demonstrate the relationships to
students. Students are issued a certificate of completion upon finishing the
program.

The program is administered during the first 4 years of coursework
as part of the Longitudinal Program (fftWr%l 7 0 7° 5 2 ). Regarding Al the
program covers the foundations, history, societal impacts, and applications
across various fields. These fields are not limited to medicine but also include
autonomous systems and data-driven industries. Key topics include machine
learning, deep learning, Al ethics, and practical Python programming for tasks
such as data analysis, data visualization, simulation, and image processing.

With respect to data science, this course addresses foundational skills in
information security, data management, and statistical analysis, including
password safety, information retrieval, and the use of public datasets. Topics
also include data cleansing, questionnaire design, and visualization techniques
such as histograms and boxplots. Practical skills in software applications for
word processing, spreadsheets, databases, and presentations are highlighted,
alongside an introduction to linear algebra and Python for tasks such as matrix
operations, eigenvalue analysis, and statistical modeling.

The mathematics portion focuses on calculus fundamentals and their
applications in the natural sciences, probability concepts and distributions, and
statistical methods, including interval estimation for population means,
variances, and proportions.

A full list of the 35 learning objectives associated with the program can
be found at the center’'s homepage (the URL is provided in the Notes of Table
1). The items that are most relevant or which have potential relevance to the
scientific writing course for English learners described in this paper are listed
in Table 1. Some of these items are currently being addressed to various
degrees in the writing course, while addition of others is under consideration.

The details will be described further in the next section.
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Table 1. Selected learning objectives from the NMS Center for Mathematics,

Data Science, and Artificial Intelligence with relevance to a
scientific English writing course taught at NMS.

Item Students will be able to

16

18

19

20
21

29

30

31
32

33

34

35

explain why data-driven thinking is important.

explain the different types of data and the concepts of primary and
secondary data.

perform basic programming in Python.
perform basic operations of applications like word processing,
spreadsheets, and presentations.

summarize data using spreadsheet software and visualize it using
tables and graphs.

create basic graphs such as histograms, bar graphs, line graphs, and
scatter plots.

perform simple data screening using spreadsheet software.

use information retrieval services to conduct appropriate information
searches.

explain discrete and continuous random variables, probability density
functions, expected values, and variance.

explain various probability distributions (binomial, Poisson, normal,
exponential, etc.).

explain the law of large numbers and the central limit theorem.
explain various methods for interval estimation of population means,
population proportions, population variances, etc.

appropriately use different methods of data representation (visual
representations such as histograms and boxplots, and numerical
representations like means and variances).

explain the differences between scatter plots, correlation coefficients,
and regression lines for two variables.

explain concepts like correlation versus causation, spurious correlation,
and latent variables.

Notes: The full list of objectives is available at the center’'s homepage:

https://sites.google.com/nms.ac.jp/ai-edu/ #HE 71 7T L
The translations for the objectives are provided by the author and are unofficial.
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Scientific writing for English learners at Nippon Medical School

Although separate from the Center for Mathematics, Data Science, and
Artificial Intelligence, the Department of Foreign Languages at NMS offers
English coursework in which students can put to practical use the data science
skills they acquire. Some of the important aspects of data science training and
education mentioned above are analysis, visualization, and communication of
data. This section will describe current and possible future ways in which data
science skills are applied in an English class at NMS. Linking the ideas
between classes and communicating those points to students is important
because it should help students consolidate their understanding of the concepts
and hopefully improve motivation by demonstrating the interdisciplinary
nature of their coursework.

All first-year students at Nippon Medical School are enrolled in a scientific
English writing course. This course spans all three academic terms, and the
main goal is for students to write an original research paper, in English,
following the conventional Introduction, Methods, Results, and Discussion
(IMRaD) format. Additionally, students give an oral presentation of their
project in English with their classmates and teachers serving as the audience’.

One of the defining features of this course is that students work in teams
and develop a research question for which they do not know the answer. Then
they design and conduct an original experiment, which is the driving force for
the paper that they write. This approach is taken because it allows students to
have ownership over their project. In the instructors’ experience, it has been
observed that this ownership provides strong motivation for the students to
become engaged in the project and promotes greater curiosity than simply

assigning students an experiment with given data and a known outcome.

1 This course is based on the instructors’ prior experience teaching in the Active Learning of
English for Science Students program at the University of Tokyo (https://eng2.c.u-tokyo.acjp/
ale_web/aless-en/).
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This course is taught in a student-centered, active learning style, which
means that during class time, the teachers do not lecture but instead provide
students with goal-driven activities. The activities are provided in English, and
unless otherwise specified, students are expected to complete the activities
using English. For example, students read a published research paper, which is
used as the basis for their own project. Outside of class time, students are
introduced to the structure and language of a research paper by watching
videos created by the instructors. Then, during class time, using guided
activities created by the instructors, the students work with their team to
collaboratively identify the limitations of the previous research, formulate a
research question, and design an experiment to answer the question.

As mentioned above, some aspects of this course are relevant to the
learning objectives stated by the Center for Mathematics, Data Science, and
Artificial Intelligence (Table 1). The most immediate learning objectives that
are relevant and which are directly covered in the scientific writing course are
items 16 - 20. Students write their entire paper using Google Docs, gather and
curate data using Google Sheets (analysis is performed with different software
as described below), and prepare their oral presentation using Google Slides.
These are important tools that the students use to communicate and visualize
their data.

Items 33 - 35 are relevant to the analysis of data and become applicable
when students prepare the Results and Discussion sections of their paper. The
instructors directly address the objectives of item 33 (appropriately use
different methods of data visualization) through activities conducted in class.
However, items 34 (explain the differences between scatter plots, correlation
coefficients, and regression lines for two wvariables) and 35 (explain concepts like
correlation versus causation, spurious correlation, and latent variables) are not
directly addressed in the scientific English writing course. This could be
remedied in the future by having discussions with instructors who teach in the
Center for Mathematics, Data Science, and Artificial Intelligence.

Currently item 21 (use information retrieval services to conduct appropriate

information searches) is not directly addressed in the scientific writing course
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since the students are provided published literature by the instructors. The
instructors would like to integrate this topic into the course, but due to time
constraints have been unable to do so thus far. Occasionally a student will
request guidance on finding additional literature, but this is handled on a case-
by-case basis. However, the instructors have observed that some students take
initiative to seek published literature on their own. Coordination with members
of the Center for Mathematics, Data Science, and Artificial Intelligence as well
as administrators of the Longitudinal Program® will help the instructors
address item 21 more thoroughly in the future.

Item 1 (explain why data-driven thinking is important) is loosely addressed
via an activity that students do on the first day of class. Students are provided
with a series of graphs that show the use of English in published scientific
research, and they are guided through a discussion based on this data. The last
question of the discussion asks students to consider why scientific research is
important for medical doctors. The goals of the discussion include getting
students to think about the importance of using data when answering
questions as well as the role of data in medicine.

Item 5 (explain the different types of data and the concepts of primary and
secondary data) is addressed in passing, at least with respect to concept of
primary data. Students design and conduct an original experiment to gather
their own data. Therefore, they gain first-hand experience with the generation
of primary data. However, having the students link this back to concepts they
have learning in the Center for Mathematics, Data Science, and Artificial
Intelligence is not a point that has been emphasized thus far.

With regards to items 29 - 32, which involve specific statistical concepts
and procedures, these are not directly addressed in the scientific writing
course as the details are outside the scope of an English course. However, they

are relevant to data analysis. Students need to calculate sample means and

2 All students in the second year take a course called Scientific Research 2 ( BH&2RIF%E2) during
which they learn how to use PubMed to search for scientific literature.
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variances based on the data they collect. Furthermore, students receive some
instruction for conducting statistical tests such as a t-test or ANOVA. The
objectives in items 29 - 32 lay down some of the foundations for analyses that
students might use for their own data analysis. Students will receive more
direct instruction in statistics during their second year of coursework at the
Center for Mathematics, Data Science, and Artificial Intelligence. However, the
instructors of the scientific writing course have not yet highlighted the
connections between the future statistics coursework and the scientific writing
course. Doing so might help improve student motivation and consolidation of
their acquired skills.

Item 6 (perform basic programming in Python) is relevant to the scientific
writing class through its connection to items 19 (create basic graphs such as
histograms, bar graphs, line graphs, and scatter plots) and 33. Through
coursework in the Center for Mathematics, Data Science, and Artificial
Intelligence students learn how to make different types of graphs using
Python. Python can also be used to conduct statistical tests. Currently, in the
scientific writing course with regards to data analysis and visualization,
students are instructed in the use of a software application called Data
Explorer®, which is provided by the Howard Hughes Medical Institute. Data
Explorer has a straightforward and easy-to-use user interface (Figure 1), but
students are limited to using graph types and statistical tests that are available
within the software. Using Python might allow students to take a more flexible
approach to their data analysis while further building their data science
analysis skills. Further discussion with members of the Center for
Mathematics, Data Science, and Artificial Intelligence will allow the instructors
to determine if there is a practical way to coordinate the timing and use of

Python in the scientific English writing course.

3 https://media.hhmi.org/biointeractive/tool/dataexplorer/v1l



(29)

Figure 1. Example of the HHMI Data Explorer interface.

Data science has an important role to play in medicine and Nippon
Medical School is underway in addressing this issue. The Center for
Mathematics, Data Science, and Artificial Intelligence was established in part
to introduce students to the connection between data science and medicine.
The Department of Foreign Languages offers a scientific English writing
course, which is unaffiliated with the center, but offers a place where students
can put to practical use the data science skills they acquire. Encouraging
collaboration between instructors of these respective courses could strengthen
student outcomes and enhance motivation by creating a more cohesive
learning experience. This collaboration would further encourage students to

recognize the relevance of data science in medicine.
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Questionnaire survey as a mental health support activity
for all students

Nozomi SUKIGARA', Eisho YOSHIKAWA? Yuko KATO!

FAEMMEIL, BHEMISERL T %A T 2oL Ay ) &
T RHHACT DD, B OIEkE L 2 0EELBICHER L T L LB
FERL LY R — M2 == FEILBL RIS L TWL 2 &, DF )4
SRR EFICIT 727 7a—F b KFIZ %o TL bo MAFOFERE RLIET L.
MRBEIC L %, DHEBE QI 68T —2 v ay 7O, ET7HKR—
PO, Fio. RFETHERL T L EMEHAIC X 2 EZEIER B EE
DM R ENEZ HNb,

U HARERRFE A A2 Students Counseling Room, Nippon Medical School
2 HARER KRB #EE Department of Medical Psychology, Nippon



(32)

1. ANV RREICELZFELFICAG A7 7O-F

WIS L CE L) (R 2012, 2022 A5 2016, 2019). K%
FAEMMRETIE, AFEHEOH LEELEBEFNTRIZLIZA Y Z VANV AHE —
— FAERITICE O OREBICHETIREE] ERNLTWDL T v 7r— Mk
— LB & OF 22 A Ak L TAT o T b MR L bR A
BT 727 70 —FTh ) BEGFEFEDO RV F UV AED L EELEL
EEHEEHEOMM, HREOLRHE V) HITI99BEIZIE LE o720 TH S,
REDRFIEAETH & HAHMEHE 2 4 LAY L 72 184EH %, 20144FE05
WFEMEEDORASY v 772 CHAELHTEZToTB Y, FEMKET TS
WG LTWDE I e b H o CIHEDFEMRER I Y 2T - WO T
W& V) BEREVPBETRI VBV D Lk v, HE0oNES
DEIBLDTH B, MBEAHATLFEIMEELH > TL00% IZmrd. 1
FHEDLTIED HDS, FAEMKRICL ALK - FHZNRICLZT 70—
FUEEIE L ClE—FEH v, Bikd 5 X512, BH S University Personality
Inventory : UPI (KFAGMEEFAL) 2HEREE L TCHRALTBY, 20144
5 1E UPL % X — 22 L7z UPL4EAERL 36 TE H (#ifl & 2019) 1281 ) Bz T b,
ZL T, B\EICHAN, OHEP - FHYMEY RN L0, BRI
XD ke 22 e H b0 T20 AFHEORIIR D 2 L % %R
OO b BAMMIZ > Twd, TNHDEGENEICE LT, HBIH#E T
HEOEDTOLFELES> TS,

ZDH. 20214 IE TAE~ 6 SELRANT I [2F AR A P L AF = v 7 (web
)] OFEBEII LD TRUREIA S KFEFEEF OB RECEFEICT
T —=F LT FEIE OV RECTH o 7205, FH) THEMHM IS
A o7z0idaurMrBHTho7e 2F D, RADOTA NV ATHFIIL
TGRS SR R MR DFHZE IS 2 X U o, IEFHERED D & THAE L DR
CTwaLHEPENPHE, CENYR—-to=— F24 L THILE L TG
BT AHENS THD ANV AF =y 7 TORENFEI, WHD - R
LIEIRDOFERE % %€ 3 5 K6 H ARFEM (Furukawa et al 2008) &, —4E[ T.OH
IEMIZ % > TV TR OWTOHBHRE, F72. FiTICE LEFES NS0
E DRI AR TH Do TEMED web A TH - T, MIBEFEIZ5%~
24% & 7N T DT TR DS, — RN BRI 9206 L 72 2021 4F- & 2022 4 2 48 T



(33)

20234EH S IFE—FERIZED TV D, LT, HEDFEICHET S %A%
B2 K6 HAGER (LUF, K6 & 3id) 2903 2 ke LT, Lalodr 1 4%t
% [OGOIRBICET AHEZE] ICK62BINT A2 L& [3FENFRAIL A
F v 7] % 20234EI2IE LD, BEIZ =7 — P TOREHRIZLTED .
web FETITE BRI LTV DB ERFICOWT S " 2 N0 AM
MR R E9HHBICT 2 v 7 T 5HEFEICL T b, BB, EFESFRD web
P L SHEENROM S & b # 1 EENR LOFOIREIZET 2REE] o &

MBS EEICHRETHI EIETE TV AW, K6 THES (FEE2(2)
) BHBZFEIII A=V E RS THIFRICTE ) 22 L TWwh, LK
CFWro5Eb0wDE2, Ihetficry e v 72 ki 25E5WT, H
SCIEEBICH LIAZ 2 b oo, FEILOHY R — MINT5=— Fdo
TE2IARYZZE L7255,

Z L CE7z, 20244EFE 120, MR R BERS A IR 2 E T o iR E  (Clinical
Clerkship. LLF. CC. & %it) HOFEAENRICH K62 &L A ML AF 2y 712
HZELTHH)TL2IILDHTVE, DF D, EENED web REDAYLT, 4
AFES R 3 (1 4EEDFE, 3HELEDORK, 445D 544E0 CCH) 38T
K6 IZ[AE T 2 RN - Too FEMRE DS FERERIZT Tu—FF 2RV
FH 3R TE - LIC R ) FAEZRWIC T + 0 — LTI A e
WTEEDBERLH,

2. BAREALZNANABECHAL TV BAEREICOVT

FTTICHRARTE & I2, BUE, RPEPAMBREICL 28 1 AR L&
DOIRREICBI T A FRAZE] Cid UPL ffwhi 36 THH (20144 ~HI7E) & K6 (2023
FE~HAE), [A ML AF 2y 7] TIEK6 (2021 4E~HFE) 2HAL TV 5,
NH5E7OOMERBEISEEEONREEEIZNELRD L SO, Z0OH
BAERD, B D LN T 2 FAEITBINTER L T2 D7 Patient Health
Questionnaire-9 : PHQ-9 H AFER (Muramatsu et al 2018 ; &% 2021) (LUF.
PHQ-9 £ %KiL) TH b,



(34)

(1) TUPI fE#EkR 3618 ] ($#1®> 2019)

AETHEAL TV XL ZIAILZFENSE : 5 1 FEENS LHOIREC
M9 %]

L ARIR O EERF R B &7 1966 4F 12 /E8 L 72 60 JH H 2> HHERL S
% University Personality Inventory : UPI (K&FF5fRfEA) #kii s 35,
Z @ UPLI. W - #7101 (2015) 12 LU, HEBAERE OB VEAEIZ DWW T,
AT EDHAELZHS 2 Lo oW ELCEEZEOEAIHVS Z LIZ@ L Tw»
BEWH, EHEE, L OR¥ETIE, UPIL TEEEEZH L2222 IP0H L CH
BICORTAEHE L EBICUPI2FE L Tnd, “RIRVPETHD" R "\
SO T LN Lo 2L HOREBIZOVWTERTAHAI PR ENTE
D, FNENERLE—EM TR L 220G CHET 5, HEIETHEER (2
FURGER) ] & THMHIEB ] ICKE AT 22 EHTE, g0 BRER (R F
L 2ZSER) 123 4 2O F A 73—, D F WM HER, #19 DM, A
RgE, BREET - B EBREEARE SN T 5, UPLIZ&E O KF5 4 H %
ERREL Y —IZERLTWEY, A7 == 7y — )& L TORERESR
ZMHFEFEm SN TE 2o Lo Ly B4 - 510 (2015) (33HH ROSH G 2
ErRHWHEEZE U C, UPLIEHFENZK D T8 0 LX)V THIERSE A =W
TEERBLTYS (EHDS 2015). FRFOFEFIZHHLETILHIEEZR UPL
WZIXEE S IR - BRI D V) . Ao UPT @36 HE (85 5 2019) b,
REFZAEMFREATEI S (2011) EHHHS (2007) SR L A2 HHEH 2 3#5E L
72bDTHD, RFETUPL % 204FMFEM L CEXCRIZHDS o 2HE Z N2
TBN ENC Lo TEEPFEZICRE LRI 2L L) TRLTV S, 2B,
7Ny 7D BHEREIZ089TH B & bNESMEIMR IR TN
EE 25

(2) K6 BAEERR] (Furukawa et al. 2008)

AETHERAL TWVD 4 2IANIILZRAERE © # LEETFR L& OIREEICE
THMAEE], [EFETRA N L AF 2y 7 (web 4], [3FFEMRA ML
2F v 7], [CCHEAFRA ML AF v 7]

PR - KREE R A ¥ €2 —i4 (National Health Interview Survey :
NHIS) ®72% Kessler, et al 7520024 12F% L7z RIEOHARZE MR TH S (HAS
FAY T HEEFETHEE - BRI - EERERZBESTHIEE T — A



(35)

2017) o AITIE, FEFFEE I L 2 ERAEFLBRHFAE (2019, 2022) 2B\
TZZHDOREARETHEMEL L LTHRASN TS, “MiEEg &l
L7z, SHEZEEUE L2y WD D - REHEIRICET 2 ERMTHE 6
Iz WT, BEI0OHMIIBIT2HEEZ & 2w (05), AL2T (1), &
ELE(20), 20T (35), vwob (40 O5HETHET 2, AaT#
FIZ0~245THY, 10 5L ETH DR RIHEROLCHEER 2 FHR L Tnw5
TEEMRH ), 3R EPEELX TS A2y MAT7EEE N5, BB, Ky
THEMT HEEE5E LT 575 National Comorbidity Survey : NCS 1% 6 THH
[ ol P Q51 = B AR N B2, MERBIC A L FE Lz &) G
HEICWOBZHZEEZ 2D — | TNDEELLZ) 0h, LY
ZORLECOH, HEEFICHEL TV L REREICOW TN S B % ik
THML TV 5D,

B, REZEOERBIZH 72520 ~ 295122 W C E R AL R A O
Rz lb e, 2019 FED 1080 Ei13144% (EAES5 88 2020). 20224 &
12132% (B4 84 2023) Th oo KETHEMREDIZIZEA S
KEBONDL IFFEMFRA ML AF o v 7 OfEFEIE, 202340 10 AL EIX
132%. 20244FF£1X130% TH ) . EIRAGEEREOHM R L —H L T 5,

(3) TPHQ-9 AA&ERR] (Muramatsu et al. 2018)

AETHERLTWE X ZIAILIFERE : 3 1 FAGR [OFDIREIC
B oMEE], [&FENRA ML AF 2y 7 (web 2], [3FENFRA L
LAF v 7], ZNENOFAFERRZIZERR L T\ 5 S

B % Patient Health Questionnaire 925 IE XA FTH %, 44 (2021) 12
L, EEOEERBEFMEREICB T2 ) SWWGEROT A K4 >
R, KREFEMESSICE 2B EBEOZM - st~ = = 7 (Diagnostic and
Statistical Manual of Mental Disorders : DSM-5) (281} % 9 DfF Dl R E &
LTHEREINTBY, BMEFZOSEZT TR, 794~ - FT7RBKRE
EFEOM, BRCHEFAEETLELE DN TOUIHERETH L, 5050
AR - W) DG REROMT - Kk, At BIRFICEHT 2 9HHEHOY
RICH LTy B F 2 B OB 24 < 2w (08) A L72T (18), L& && (2
H)L 720w T (340) OAETHE S 5, AT THIAIL0 ~275Ty 9 O
DFEIRL NV OFFfi & LTy 5~ 9aTITEM A~ 10 ~ 14 sUTHhSEE, 15 ~



(36)

19 I EEE~ERE, 20 ~ 27 JIFEE L ShTwd (B8 2021), F72. EM
OTHHDIRFEIZ L > T, fEF, ZF. ADEZHVDPEOREREEICE > T3
PIZOWTHEHMII SN S,

KT PHQIODENRE 2R A DL, ERLd A ¥ & )b~ )V AT T K6
OBERL0 ML, DF D#EE30 HETH ) D - REEIR & v o 2z 0B EfiT
WD LN THFRIZOD LD 52k Th b, F/2. UPLEMM36EE D% »nT
BN/ BT S LA S BT O THEME L T b, MikiH b3
R CHSF OB A 5 v 7 TEH DA, HoO L ) OFTE TR 2 # 2
FLOREG T L) TEICEHET 2 & & b ICHMEN BB LS L T LR
FRELE L THRAL TS, A TEALTHIFEWD, FER L OV R A3
PPN T D720, EROLEELCESMEDOHIW 7 L1218 > Tnb,

38 ALAIANNIFAETERL TWBAEREDRR ESEDRE

WIN LA FOHCHE#HICD EOCHOCRARDOBETH D . KADFR
FRTW R WEEIRIZOWTIE, EBRIFHFEL Tz e LTH AR ISR S
Niv, T2, WINLIERPA ML ZAOHHPEREZHS 22T 5O TIE
v B LAEAE DL OREBIZET AR 120wt FAEFERmZICEE
SLOMBIHEHELAZELTBY ., Wz @B L THRONDHERS Y 2T — DT
EAIERIEDRA 2 HAREMEL TWBEEEZ 5N 5, FIlIS (2011) 2%
LDELT A N EEREOZWNA ATl S o lE & B Z A e b e
LB RTWLH) THD, LAL, BEFEELZHHSRIIL TR WA b
LAF v 7 Tlk, HHEZHE (web ) SF05A ML AR Z LIRS 5 FE2H
BONLBERIIE SN TV D, B2 I1E, BEIFEE OBBEEILO 201258
DIFSENTVEA MLV AF =y ZH#lE CPK27T4 12 1 HitfT) THA S NS
B, #1092 UAL oGS BHRER. RIESEOTEIE 2 LR A ML X
FERZM L LB, HFICHT A LR R R MIPETHEIE — X
MOZAERBLOA ML ZAZMEBESELEZRICS 725 —FHT. A ML AR
SHLERICL %D — ILE20DbEMEGOHERAL V. KETOFAR
AYENANNVARETH, Hkof. fMEEORBTHONLIERE M7
DOYMIEE 2T 2 2 ENGHROBED VLD LEEZ LML,



(37)

=ZIC

SAEAMREAT o TV B EELRIZIANT 72IE8) . FFICARRICR L TCEx v
TN A FERB L R 2 BB OHM LB dH > TEHL

W

o L. I 1 TL-K ) EMFEEATH) LA Y ) ¥ 7 2P

Lo b, AV F VAV ARETHEEEEFEICT 70 —F LT EE) 2 Bk
BEHEL LD OMBEL TWCEZTH Do

Xk

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

Furukawa, T., Kawakami, N., Saitoh, M., Ono, Y., Nakane, Y., Nakamura, Y.,
Tachimori, H., Iwata, N., Uda, H., Nakane, H., Watanabe, M., Naganuma, Y., Hata, Y.,
Kobayashi, M., Miyake, Y., Takeshima, T., & Kikkawa, T. (2008). The performance
of the Japanese version of the K6 and K10 in the World Mental Health Survey
Japan. International Journal of Methods Psychiatric Research. 17(3), 152-158.
SPILfG - EIREEX 2 VANV ARRES (2011). KFED X 2 7 VEAN)L AL
UPLFHOFEI &, Al AR

—HALEEARAR T T A <) - T HEEFRTENR - ERNEE - EERMEEH
STBIEFET — 4 (2017). I HED CFRIEREEY 1 b FHERET— 5 N —
A ) DF{A ) — = 7. https//www.evidencebased-prevmed jp/topics_I-detail.
php?tid=29 (2024412 H 1 HHU)

JEAS @4 (2020). 2019 4 E RAE IR A OB, https//www.mhlw.go. jp/
toukei/saikin/hw/k-tyosa/k-tyosal9/dl/14.pdf (2024412 7 1 HHUS

JEAEG @A (2023). 2022 (4 F14) 4F B R B A& O BEDL. https//www.
mhlw. go.jp/toukei/saikin/hw/k-tyosa/k-tyosa22/dl/14.pdf (20244E12 A 1 HEUS
Muramatsu, K., Miyaoka, H., Kamijima, K., Muramatsu, Y., Tanaka, Y. Hosaka, M.,
Miwa, Y., Fuse, K, Yoshimine, F.,, Mashima, I, Shimizu, N, Ito, H. & Shimizu, E..
(2018). Performance of the Japanese version of the Patient Health Questionnaire-
9(J-PHQ-9) for depression in primary care. General Hospital Psychiatry, 52, 64-69.
DOLI: 10.1016/j.genhosppsych.2018.03.007

FIAAFEF (2021). Patient Health Questionnaire H AGERK >V — X (PHQ, GAD)
SDEREDA YT NANIVAT AR b - GRES.

National Comorbidity Survey : NCS. K10 and K6 Scales. https://www.hcp. med.
harvard.edu/ncs/k6_scalesphp (2024411 A 3 HHUH)

HAETZA4 < - 5 7#EFETHIESR - REnE - ERREZE R THERT —
5(2017). ARHCHED K PRIEHHEES 1 b FHERT— 5 RX—2 ) DA 7Y —
= 7. https//www.evidencebased-prevmed.jp/topics_I-detail php?tid=29 (2024 4



(38)

[10]

[11]

[12]

[13]

[14]

[15]

[16]

12 A1 HHUS)

WEHP - R - UR T T8 (2011). University Personality Inventory 45/
WO A - IHH FIGHE % JH 72 General Health Questionnaire30 & O #iH» 5. 5
HEFRENIZE, 32, 120-130.

W - Bz (2015). KREEZE R E LB EREREO BN ELIZW
B DI, #E OHEUE, 63, 111-120.

WA (2012). BEHERFRFII B 23 AL O UPLIFE - 17455 O E£51#H
& LARRHERS. EERFAEAMRERE 30 MIRA M SUE. T6.

WO EH (2022). HALLE %R L7z UPLMBIHHIC O W, HARERK
FIEEREALEE, 50, 5-20.

D2 A - AT IESE - INEEE T (2019). UPT 48HiR % S0 L 72 5 M2 2w T o
MFE & B PR ok E.  H ARBERR S IR0 %, 48, 39-58.

WD 2 A - IS T - AR IESE - BAS I (2016). UPI (University Personality
Inventory) 2 & & % ARFH AL OFE#L.  HARERFRF LRSS, 45, 1-18,

Ji B SC - NEE ECR] - BE SR AL T - ML gE 7 (2007). University Personality
Inventory fEAEIR O BH%E. AN CFWIZERmSE, 17, 123-128.

(ZfHH 74 2H 7TH)
(Z#H SM74 3A TH)



HARBERRAIEER AL 55537 (2024) (39)

EE/— M)
TR D B A B LS
HR R
Bioorganic Chemistry for Daily Life
Shigeo NAKAMURA*®
1. IFC®IC

FHIEBRACBWT, B 1IFEEICH L 20 RELIToTED.
mCh, ERICEESTIWEE RO E LEERILESE IOV T, 104
UEIZhboTHYB L TwE, BFEMFRTHL I LEEMRL NS, HHE.
PREL. 73 Mk, Bk, ©¥ I v EELFETHOFERT ISR D ERILEDIC
DV, ALEDTIE P LHH L TWh, TORETIE, BHELDEEKIZED S
HBALEWMPEST A, ZodiZid, 2=, Z—X—, FI9FALT
HETOHICTIWELDT S H b BELMRPYT 7Y XY MM TH D
. R BEah. BT RS [OORA | EEMN TV IEmMLVH L, TLE
D% E e R Em] L LTRLN TV,

FE3E (RS, BRERSFOME. AR OZEEOMRE T 5%
] (20144 F i [FEFEED CHEISNTBY . 2048, B, BEGEicow
TIZE»SE L EBEIN TS, RIEME L TR SNL720121E, Bk
LWIKRRRE 22 T 5 v, — 7, EREMERRAMIZ 20154F1EA S
N7=b DT, HBEBTFOFR—s~2—Y W23 [HREEMFRALSEE L X, Bo
ED DN — VIO & FELPEMOEEN L EREEICE T 2 BRI 2
EOVERBEIE A BOEANEEEITEE IR UL, B IR T 52

*HAREFRRY: - {LF#E Department of Chemistry, Nippon Medical School



(40)

ENTELHIETT, FEREHES (MK LR, EDPEELITVELE
ADT, FEZIHSOEMIIBWT, BRI E IEISEIE 2 KR 179 &
) ET DD, 2F N BEINEOWMA IR L THFET 57217 T,
BEREMEF R AN E XL ENTELDTH D, LA L. L OETFRE
BICBWT, RESHEE LCRL TSR LOEEN: % 5T 2 HMREDS
D v, BEREIE SRR B S B X BLHIAE AN & A BB HEEIED—D & LT
BASNZZE)ED, TOL)BRESTORIEDOEA % @5 12 Lo 7224
FOEMEZ EUEMEELHE L O, A, MR, MEEICEH END I35,
T, ALEZEDY 7)) AL P OBEUZ X A EBEWESTEICR AR L, A
BOIZT 25 00FEMEIZOVTOE L WHRERLEIC > TETWh, £/
Bk BRI & 7 BESANIE, FRICIE LWERHEIG R & L 7 % 2 0RO
BNb, EHEFZDL) BB R Lo THEHRE L T0DLA, T T 7
W ODDOF LA OWTRRE CEREIZ L7\,

2. 7O E

[HEE OS] OFEETIE, B, THELH RIS, ZHEr oL
TWwa, MIRTeT7T v VBRI, vyl N-712F V7 vats v
LWV 2HHDOHEN L BN Do T ASHET, #YELOEn L2000 ~
3000 L EbNTwb, 7N Y BRIIHKREDOENEHET, BECHEICE

_ MZEFILZNLAYIY
CH,OH
(@) -
H g O/
COO~ @] H
H O O H
H
o4 H H NHCOCH;
A
H
H OH
— JLoOvig —n

K1 v7no g



(41)

FEL TV D, ZORKMEIZ X ) EROZEZE &, B TR & LT
725 o EB. ZRMBEEETII 7V Y ERZBIMIIEAT AIEENTD
na L, ALk TS & LTHW SRS,

Lo, e7 o rgaefEames L TROEBNT 20130 hr 0850 0izs
Ao BTN YD LG TEOREVES LAY, HLE CHEBER
PENDZ Eidmve L2 o Ty BEICHEBEEAT 256, KEICEREE
LHBALRLZY ., BRIBINE N 7O Y EEAME R ICEREERC Z LI
e\, HAEE- T, BB ToMEnizsvrsa v B N- 72 FV )V a3
YR ENTZELTH, ENEEREE e T VO VEBRICHAR I NS &
RS, 20 Z2b 707 a0 MO N- 7 FVT)IVat 3y, EENTIE
T EANTWETH D,

Lo LoFTiE, T2 289 ] Lo Twab e 7u v EEEARKREE &
MATELN T WD, FHEIZLINESES>THh P> TUIL W ER)EHIL, [0
FrHERLILIZE>TEOENMWZ L5 1T o TENS L] & Kxido
K E S o THRDLDEN, #HHES TN VDRFBY»S 259 B

3. ABO MARHIRREE

[HEE DAL | OFRFEORRTIE, FESHICE L THAL T 5o HEH & 13HED
HOLHIZHE L7200 T, MBOERED Y ¥ X7 HRREISHE L TIFEL

CH,OH
0
CH,OH H 1 o.
OH o OH
H o)
OH H H
H H H NHCOCH,
H o)
H o)
CHs
H OH
OH H
OH H

K2 O MOMRIMERDFEE I D 5 HEEH



(42)

THBY, i, ZE, HREER L COEGBERIIBVWTEEREE % R
LTwad, €o—fle LT, HETERMIRDOKEICH HHEHZMEAL T Do
MR TR LA 472 S 01 ABO AMEMTH L5, TNEDENIEIN2 ~ 4D
L) IHRIMERD KN & BHESHDENIZ L B2 DTH 5o
RIMERDOERMIZZ e, HM2OME#HZ O AN OB, 3% b > AN
AL 4oME#HZ O A B, X3 L X4 DHEHZW T b DA ABRITH

CH,OH CH0H
CH,0H
Q\ ZO QO\
NHCOGH, H w/ NHCOCHS

H
CHs
H OH

OH H
OH H

3 A TIOIRIMERD M & 5 HEEH

CH,0H CH,0H
OH O_ H CH,OH H 0
o.
H H )
OH OH OH
i H O
H o H
H OH H H H NHCOCH;
H o
H o)
H OH
OH H
OH H

M4 B RORIMERD KM B 2 BESH



(43)

b OFIE AFL, ORI E BENIHEDKAS1EE D OT/8y & TR & 437
LA AMEBRIZEHL TEEIPELZLONT T2 62w L
N7,

HREIZIE, BOOMEMZE 2 TR WwWADRE L, HOOMERH % A5 X
TEZLDIFHRAL LWVWTH DL, T, MEE S WA EA T, MRk
LMD E AP L LITFTEIZ SN HAL S TIROFHERH L. L L2
~ 4% F72E BT, e ARMER D R OME QWA e hs, PG IR
B2V E, FREIZIEESTHRLVWIDOTH L, LTz,
FElaa T A )V ADOHEFELO BRI ERIZ ABO MEH AR L T b DTl
BOMEVIHELHLOTE, BKICLEBT 2 TREL YO TRZVOR
DL,

4, A5-=-7r7>

[ 73 Boibs] ORETIR, 73/ BOMBEREE &2 —l ) #2251,
BRBBH OB Z L T\»wb, #IERE X DNA OF#HE b L ICMBNTT I /R
DL IR A LREELTY YT EPEARENL I ETH Y, FIFRERGH
LAZE YNV EOR DT I BERIED, B OLFEmIIBMiE NS 2L TH S,

HRBBHopE LT, HETR7a) yoe FaXifbxf{i L Twb,
T ANIEMRICLERT IV BEO—DT, KSED L) RiETHL, 70
YEIAT=T eV Y YNBSS EEN TR LN, 20T L A LITHIER
BBfishTe Fafxy 7o) ¥ (M54) IZERIhTwE, L FaoFy 7o
JEa g —7 U OBRRIZE > TEELEEZH-> T,

K5 Juyy (&) tevraxryral)r ()



(44)

AT =T 3L OBEKOEL., B, B SICE TN, Mgste N 2
ADFTHSTThH DB, 3T —7 VIIEEOBNINMELR EICEH b TWAZDD, [B
Moz o] Liio T\ a5 —7 v EaEEREERNZ LIELIER2T %,
Lo, 37=7 237 3 VBRPMTMLEREE LY Y0 ETH D720
AR L7ze 7 e VLRI, 20X BhE ‘%%A%iﬁwgfﬁﬁﬁw
ENprZrdwvl, BOMBHRLAZaT—7r P20 TPUTEL 2B v,
BRI EN a9 =7y HFERBTOHMInce Faxy 7o) v g
L. TN TN E N2 0035 =7 v ORI L Tl hnh k&
ZBHFEEDL VLG LNAWA, 22 CIHRGRGH ] »RHECR L, a5—7
YOEGHMBEBIIRD L) LD THL, TT 70 VA EEIIELTHaT—
rrEnd) ag =7y ORBMEANEER S, TUHBFFRBEICLY., o
AT =7 UIEENLWLDb0 70 VAN Fud s T ay vERIEIC
%éﬂé_t;iof\37—#/L&6@T%%(lmoLt#of‘hk
0% 700 JFEHEIET T =7 v OBEENZIER D ER v,

OH
N HERR B N
C C
Vi 7
o) o)
JOoas—4sv aA5—o'Y

X6 Tuy YEREOMMRZBEICL S 3T -7 O

5= A PEE T ETBROTEELRY VSV HThDH I L IE
I T e K6 DFIFRRIEMOLFRSIE,. Z0HO ey I v ofty] o
BETHIHEBNL TS, 2825 ZOMBIZIEESY I Y CHLEENLLT
Hbo EF¥IVCORZIEEL LTHSNAEIIKIL, 43I CRZIZLY T
F= U PEERENL LR, OWTIRRZRE - ki - A% &5 oI
OHRPN, WILEL, AT—TFVFOLOEBMT AL, €532 CEER
TAHHDBEEIIEEE DD,



(45)

5. yv-T7 3 /R

(€% I o %] OmETIE, BEEE Y I U RKBEEE Y 3 v o b
DR, HFEY I VBERT 2P RIBICOWTHRAL TWE, ZOHTYH
Y 3V BB E K ODEARNTOFEISIZE D> TE Y FIZT7 I/
R & T 3 BRICERT 2GS EE R EEH AR LT D, #
EDNEFMIZ[E S I v OfbF ] 1THBICET 20T, BRI T[T 3/
oL | OEEIZDL %5 LB, WOPDT I JEFESY IV B6IZL-T,
ED X ) BALFEALE Z T A PIZOWTRHA L T b,

TVE I VERIZELET I JBETH LD (F0F M) AdiiE ) FREE &
LTHISGNTWE), TNAESY IV BOWEIZL o> THRERE NS (CO, A K
PiB) &y - T I VEEERICE S (/7)o v -7 3/ BEEE I KA R CHIIHY
V2B S MRZE L CH Do y- 7 3/ BEBOEH 2 8N S & 2303, aEE
AxED2LDNE N (F1 21X, FEIGEAA], PIAZRHEE, FEEER &),

o 0
H,N g % H,N g
2 - NN
\I//\\\//\\OH “SOH
C
Z
0” oH
TIEY IV y-7 =/ BEEE

K7 Z0VE I UBROBRIEICE 5y -7 3/ BEHEO AR,

Yy-TIJVHBREVSTHELEZRWVADREZ VL LIt WAL, gamma-
aminobutyric acid B L T GABA L\ &, LI THWZZEDH B L) A
bWELTHA ), HWHEOMBZENE L V) 2 LT, GABAPHELZHIZ T
VI 9 7 AEEDLEVIA A=TVPHOFTIIRMAL TS L), AMLA
PO TRIR AR TWDH GABA AN EMBELFELNT WD,

Loy #OEIL 72 GABA IZRIREDH 5 D725 ) 20 43 FEA107T7~ 100
TdbdhobeTharyfEReas—7r vy e 8Rl), mFaEhbd 51030 GABA I
ZOF FHAER TR SN T, MEHZRND ZENTELZA ), MEH IS



(46)

A2 TLE TV IIICELE L T, WIHIPEMRmEWE L LTA ML AR
ZINIBIROE A FHOZ) TELEALH) LEI b LA, £ flfHICIE
VR, A OHEIIIIMEMEM &) b0 H ). 21T H EWE DN
WCALZRWE N TOHBERE LTS, BELH S CGABA I HHNE
MzZEECERWYWELROTH S,

ZITIIMWATH < GABA IZATICHK T 200w &, 7D LH 127V
IV OMATESR S NS, L L, EZ7 vy 3 VRS ke %
WHTE 2V, ZRNTRHEAD VS I VBRIIMTICHET A0 0 &, B2
RIMEREM A M\ TE 57 I VB THE7IVE I v (M) 2SN THEE K
ENd, TOLIITFRADOHEITIE, BIL2WEDPE L2 L MANNEATL %
WENIZTLEE D> TR EDTH A,

0 0
H,N g "o H,N g
2 I 2
\‘/\/ \NHZ — NH; \r\/ \OH
C C
0% oH 0% OoH
TILT =z TG U
K8 Z7IWE Iy OMKGIHZE D 7 IVE I Y EROHER
6. b

REE / — b Tl EEDPEFTLEEIITo TV LREOFTELE, 72
EBIZFEIHAL T 2NEZHE L7230 TH S, LFERERFEOL 1 5
LR DL [>T, BOALVWALS W] LB X9 RiEm»rE
WZHENT WD, REETIY EF 7203 ERILEWIC LT 720 Ttttz 5o
2D RAFAAFT RV HAKREED, ALFEED Y D H Y . BFERR S
BED LWEMIIMIZ D 227 SADH D, EHROREEZIFFEN, B
FOEMETHRVWEEIIH LT, BN R ODEZ T ETEZFETED L) RE
FilC > CIE LW EH - T 5,



(47)

SEVH

[1] https//www.caa.gojp/policies/policy/food_labeling/foods_with_function_claims
[2] I, HARBIEIR 2, 35, 19 (2016).
[3] Arthur Kaser, N. Engl. J. Med., 383, 1590-1591 (2020).

(2 AM74 20 7TH)
(ZBH AM74 3H 7TH)



HARER KSR ST #5359 (2024) (49)
(FFge/ — )

H Al OREMERT 23y k) Y 7 AD
FHIZOWT

PR ALY - KERIE Y - FHIseE
On Application of Generative Al in Psychiatry and Counseling

Yuki HIRAGA®, Hiroshi FUJISAKT, Yasushi OOTAKA?
Eisho YOSHIKAWA"

1. 42> bA2T7 3> R Al DR

2024 4E 1 2R G#E (deep learning) O JEF % BH3S L 7272 & A5 ) — )L #H
FEEZEL, FOEBEREMNE L2 287 Bo S-S T8 % 5 g
L7zWERED ) —RXVALFEE 2 BT 54 L % olze $7220224E 2005 13
ChatGPT IZfRFR S N A SCEAER AL ASZHIZIEE L, WERLTHFOAL HTE)
EHREEZEDHBTHERENSL LI TETWS, ANLAGE, FFIZERK
ATOFHIZEHIIER L TEB Y . £ERL KL TOMRGEHRREIGEHICL K%
WEERIZL TS, HATS 20194 (FAHIICAE) 5 Al #2019 O #hF 7
DL LI, BRRPKFETALIN T IV —DHEBIHEEF>TBN, TN LOES
BAIAAFATELTHRELTWCbDEEZ SN 1Y,

UHARERAS
Nippon Medical School
P HARERK SIS HE /BT~ S A T A ATHH LY 5 —
Department of Physics/Center for Mathematics, Data Science,
and Artificial Intelligence Education, Nippon Medical School
S A AR I I B T AR
Department of Psychiatry and Neurology, Nippon Medical School Hospital
! HARERR RO
Department of Medical Psychology, Nippon Medical School



(50)

KIS TR AL ERHIESER Y k) v 7 e OF#EIZOWTH — XA T 5
CENTFETH LN, TTIEZFOHEMEE LT, Bk AL (generative AI) ORI
22w T HE B L X 9. OpenAl #: 7% GPT (Generative Pre-trained
Transformer) & M:EIL 5 KBS FEE TV 2 MED 1072 D1 2018 4F 125 % 7%,
ZOLEIZIMBEIZEDIST A =5 H, 45GB IZEDLFET — 7 0 6% %47
o TWize FDH, 20224ED 11 12 ChatGPT-35 # 1) ) — AT BHH5, /85 A —
IR E LMD L DL N T1000B 0, 5287 — % 4 100450 L%
v, BREREEICLZFEFICHRLRZTEIANTEDL L) IR o T\,
2024412 AEAETIE ChatGPT-4o 7S A A4 Y DETFITH Y ., LIRS b
A7z ChatGPT-0l L W) EFT NV HHTWw5 (H200 FViLH Z & Tol pro &
WA EBHICHEALET VLR 5),

FERTHRT LIS, BED L ZARFTO ChatGPT-ol ET V&) &, H5
WHR ATy T nb, b7 —~ BIZIE [ERAT &7 ) »
TG FrIalb—2ary EUBERE] 7 L) OLEDORE TR, RIS
A XER (oo720) BHTERTED, LAOHNFIIED LREOHRE L HM
HLfiboTWAIIICRAZ, BOMOOLHNY R, ZOHEOHNL D HIKT
HO. ARFEE L GEREO 2 \WILEDER E NS, ChatGPT-ol MIEI € i
RENTHE V) LI L TEBHOD R oA, MO T —<vOLFEL
HEETLHINIZH B THAAD LY (L LIZREICZLY) b 0dik
WENDLZENE ol LHL, TORBEIBEAELZDLYDOH L, (AL
HICL o TEITB S N) BEfFEEZE 2T & TRV JFELTHEIZR > TB
D, L OFTETHARICHEZZEADLI LN TELESLH, 22T, Kk
FERH ) YTICBWTERAIRED L ) IHEN ) 2000 T L
Fir L7\ ChatGPT3S5 AR S NM-RHH ORI 205 2D X 9 il idlaE - T
VLT, FTFIUEL TREN ST =S Z21TH, HEITETITEMANLE
i Al & DORFEGI & 146 N7 CEICET AERIZOVTIRRS, 4 ETIIEM
07 323570 5 A8 AT OBLRE L COREERREEICOWTHEMT 50 TETIIAR
B TZM L7 ChatGPT % D& Al O IHI %53,



(51)

2. HR Al EREEEFR, AV BV TICETE Y AN

21 A EXACZIANIRIZEATEHA FDOEED

[ AL A Y IVANVAJE V) F—T = FTA V¥ =%y MRT DL EHA
BRLHD LY T 5, BIAIETWLS OO Ry hDRFEDOURL # 70> 7 MIA
JJL T ChatGPT-0l T 02 L UTD L2745, (HDES1E ChatGPT @
W) o

DT RRR EN7BHORLE - FRBICES (BRI TY, &) ¥ 7%
X, ALL &) DUFAERGR AT (ChatGPT 7% &) 254 & F VAV AFHI TR L
BRI FI R REE, E, SROREEZRLTVET,

LAER AL & A Y # LA ZADBR

o ERATIIA Y I IVANAT TIZBWTH Y R— bFEELTHELD
2B, ELVER 24 BRIAIG % EOFERD B

o —HT. BHMOFEMERHHGEE (77 13y — R WROKM, B
ElwgEI YT ORBL ) ~NDOBEDPIKIKRE L THTEET %,

2LAITEDIRIBDOA Y FVANVAFT - 2 VE— A ¥ T OF ke

o JKIHTH ATIZA b L AR L HORBENI OO 2V E— o ¥ 7]
mMERE LTHEAESN TV S,

o ARV —RBEBEBON Y-V, Fry v bRy bR EMEAGDET, it
EENPDLELECRE L X Y F VTR - b EZTONLBED ) D,

o TNICX Y BEIAERRESELRO, FERRELUET 2 TEE D
B

3.ChatGPT TA Y I WANVAZ YR = T LTI FIVRA LT IVANAY
Ja—arkig? ¥

o ChatGPT D & 9 Z RBESEETNVIZ. ABDOEIEZ MIETIZZRWAS,
A 2 0 5E° — R B AARRE 2 ) [T F WAL F VANV AV ) 2.—
Yarv]ELTEREN TV,

o FEERX X MK FIHZEANDHEEEE Vo221 v 33D 5 L.
BRI O RFRRBE O, BRAFEFLOAN T3S % EHEL S
W,



(52)

4 AT ELBEEE D XV H VANV R T ORI - BT D 72 5 kK ¢

o ALIZCHZMAZIY AL, FEHEEOTH - FFHM2 M L. M4 Al
G N—= F T A XN T R4 B A &b,

o R, RGP R HASTELHEELH VL2 & T, FHHE X F L
NIVAT TR &) WS GRETE L EZ IR SN S,

5. Leading Edge Acceleration Projects (LEAP) in Health Information
Technology (Health IT) Notice of Funding Opportunity (NOFQ) ™

o T A HEUFIC X A Health 1T 438 O eI RS~ D& &M 7o 7
7 A (LEAPIZEHMBRANVAT v 7)) 2= a VEEEZREL TV 5,

o FEMEWE - ANVATTHETL, 29 LAANEZRICL Y ATIEHOWE -
FEHAPEML SN, LDVEOEVTIINRA LI VANVRT T OERD
WfEsh s,

6. ChatGPT IZ-LHELA ¥ v T — ik b 0h ®

o ChatGPT 1ZLEA Y ¥ & T —DE % — T T W RIEND 55, H
PR AR Ao Y b7 =123 RIE R v, mEN - HH
DD B o

o I AT Y OREMR, BALBHEEANORL, BHNTH R - M2

KIRE L C A DOFEMZREIATT R,

SRF AL 2Ny —vE LT, AHA 2T —LDNA 7)) v N

PR — MEKIDER SN L TR D 5o

BERNRZLED :
HERARALZ LD ET L ALFHITIZ. A Y Z VANV AT T 5EICB W THiz
G RMEEZRESOH 5, MARITOELVTIZTY—LELTDOF ¥y bRy
M BB COYVE—A VT R—= b, Z L CTEERAS COMMBZIR T
WL, ZHECIBHPERL T, — 5T, [EHROIEME, MHEE, 2ok,
FHEMREEZ & BRI NEMEDL S (o T b, BIRFOXESCHIERMED
TEIC XD, RRMICIEABOEMERE ALDSHEI L. XD FEELIZA YT I
WA TREZEL ZEPHFIN TV 5,

L2l eDH A FadfllIic R Tad e, T T EEGbH 5, Bl2IE, [6]
DU A MPONELZTZREBLTENZENSELEMFHAIOL)IIRD,



(53)

WOPDOBEBRIBEWHAEDR KT TCLE ) LoT, WEDOE I AT A FOIE
AT A PO URL 228 E L THRHEHTOREELWESZ 5,

22 Fyvy bRy bDEA

ChatGPT 7 EDHER AL SR E 25 — 12743 5% 2022 4FE B VIEiA 5. 5+ v b
A b (ChatBot) # 7 vt v 7B ) LT AR IEDH - 72, BT
chatbot mental health T pubmed THZET % £ 200 EDFH LIl Y M T 5,
L. ) Vo i XM ENEDIE2017HET A5 TH Y, $722023
|21 ChatGPT A%fEA L 72 2 & T U & L7,

Fx v bRy MIINFTFTHRA LT —E R (BFEDQ & A KT OZN %
E) TRHHENTWH, L T A — A SNANL B2 5Nk
WL D LSRZELREZICLP R SR D572, LA L. ChatGPT & X ) ZER Al
THNIE, WRRIEREFHAAATVELDT, BAx LFHEICHIETERTSH Y,
FLARBL L TEREZ 2T 5L 0MER (2720, XK (hallucination)
OFEIIWFERZICH L) Lo T, TNz F vy MRy PELTHALLY &F
LOXHRBHRNTH 5,

B 21X ChatGPT 1213 #H A% 4 GPT L WIHMENH YD, X ¥ F AL AHIZ
AL L 72 GPT SV Ot E T a 09 (7272l chid7u 7=y g
FUVDEBEA->TbDO TRV ERDbNDS), TR Rl T LRk~
BAYINANVAHOF v PRy PRSI TEB Y. Woebot, Wysa, AL &
{ & & A, Replika, emol, Awarefy, KOKOROBO 7 £ 5o F 72 [ DA
FVWOTHLEABEICHKTESL] LINE Zffio72F vy MRy P LT[L—&F
ALl EvH Db H), CNIFEFOFTELZEDFIALLZNL, MAIZHZEL
TV E WA —EATH D, 7272L, ChatGPT £ XT )35 0 @ BAHIZF -
TBY., GPT-3IIEKA AT LW GINA T Ao Tz (), 70 A b
Loz T — FEBEMITRTV) &) MEERbHL M, L, BET
7N T) AL [H#EE] Ly KD TEZDL L) IChoTwh,

72720, 2OVt —ERARRE SN THALEFLBEE L 2K TBL T,
HMRDOEBRA->TWELDLH LA, ZOMWRICE L TERnE. b L<
BATSTHDELZZIZINIVESL I b HAABEMEOREIZILR ST,
HLEFTHR-—MHEZEZLRETH D, L L. ZOUEREHREZ &2
WTHRTBLDOERRERBR THIARTHS )0 T I TV OHDIIFEIC



(54)
DWTCLITHNT 5,

23, Al EX RN RIZET BN DL DR

A 512 X A5 [ChatGPT # W2 A M L ZADMik% XS 55 v v b
Ky hoBIgs] Tk, AFESASANLVARHET AT TRL, BRT B2
HOFE L LT ChatGPT 22 220 L T b MWy —A (A ML A%
PR TVLINOANY) 23 °0HEL, TOMAMHEOT -V T LA %
ChatGPT HIFIZLTd 59 (FEBIZ LINE 23 U TT9) &) EEEiT- 72,
WAL TH S ) WEEIHMIAATH D, EEPEDBRIIT Y r— M &
Lofzb A, 4BFEHINT 34 ~ 38 Dl /& E D A% 25 ChatGPT 12 & - T
Bohiz,

%72 Dergaa & b RBORI 21742 > T ap W, fifEmE L LT, ZBA b
L 212 & 2 AMRJE. SLE BE OARRIEIR, #HR D) WO E > — 2%
E 2. ZIUTK LT ChatGPT I I LRI E LKL T b, 20T %28
HRHE 25 L. IEAEYE, @UPE, RIEEE T L7, TOMRE LT, "As
for July 2023, ChatGPT failed to give the simple medical advice given certain
clinical scenarios. This supports that the quality of ChatGPT-generated content
is still far from being a guide for users and professionals to provide accurate
mental health information. It remains, therefore, premature to conclude on the
usefulness and safety of ChatGPT in mental health practice.” &\ 9 #EEHH5E 5
7z

FREDSIZEBHL AT VAL - AT AL b (R) BERBRISH T
% ChatGPT (GPT-4) ®/87 4 —< ¥ A : WREREHEE % w7 HEt ] W cid,
B AT SR Y FVANIVA - RATD A Y FOREN % EOREDL 5 TV 2 N5
72012 ChatGPT IZ A Y # VANV A - w3 V4 v MRERBZ TS Th7z,
FORERE LT, TGPT-AIZMISE D A ¥ 7 )V~ )V ZZHE B — 5 7 Ak i3 %
HLTBY, AVIUALA -4V AL R BERBO, —#KiEE, BX
OEHIRO 5N 5 KETH 2 TR - MBI BV CAKIEESY 1Ao7,
NEFHEAY v 7, BLUOBEHRITEFEIROONDL L) EELAK, 5
WIZE PR T IR ICEL R T 2 BBk 5D T BRI BT AR
#x Tl o7z | M ew ) i s nr,

ZDOEIHEA BAAD R EN TS, F 72 ChatGPT OF HTEIZREN &



(55)

FA57259, LML, TN51E ChatGPT-4o X Z 1L LLHI D E T )V % fili o 72 4%
BTHD, ol PRIFTDET NV ZH WD DO TIE RV, FERMICIE L D REEI L
BENLZEDPWHFCTEDL, 7OV TNV T TR THEIETHESR

IVUETELLL LNV, EDOL)IZTIULRMICLETE 00 L
V) DIFEELWIEETH A 9 o F72.ChatGPT DAL O AR AT 2 F\v 4 fiatT —
yERHEICHER S, BERREHEN 2 ST LELH B 7559 1,

— /T, KR 222352 L ICHTAEEO S SITBEOMEICBNTH
BDBELREINTBY, LEAY ) Y7L TEZDFEEEDONY 7 HHF
TTHEELNTHLE Y, 207, AT UALVAIZET LY T —0lh
ERv VT ATV AV INPEETH L, EE LB LY R- 2T 20
DT TVRF T4y —VhREEnTE2Y, ZokIn=—FohTZ
ZETwmLoNT Yy bRy B LA, HIKRTIEEZFE72, EHbizsh
TV, AHEIRENTY =V HHolb LTLZDOEHICIMY FL &
BT LOESTIE RV, — 5T, BIKO ChatGPT I2BWTh i) Dz Lot
TELENH>TWDE, ZOPT, A2 F VANV ADMN LI ChatGPT % FIH
LTWLL—F =13 hLlhniEr), A=A M) TIEBIFL/NHELRY =
THRAICL B L, —HEHRD28% (30/108 ) 2SAIZFMLTH Y, FITH
LB 2 7 RN A A (18/30 A, 60%) &AM+ T €A+ (14/30 A,
47%) L LTHHLTWw L EHME L Twa 1, 22 CUTFTIE, EEBIC
ChatGPT MO SFEE TN EH V2RI DOV TS,

3. HEB Al E DB G XFEE

CZTRUTD2007r—A %% 25,

MR (HE O, EHAAR) BALZZ EIZEDEEENEA RN
EZDOWT DORER

MREEI2 i ER, BY) MBERLEEFHELI ) - T ) —<
CEBVWEL THAHEEY FIFTX ) LTWAEZ LB EK LA EICD
U‘T@*ﬁgﬁo




(56)

INBIZOWTEZO—N (FH) 254270 v 7 b w5 ER AL
(ChatGPT, Claude, Gemini) ICA S L72& XM %2 EE L 720 FNEHO—E%
4% A2 12TV 5, TORY AP LRI NW2Z &% ITFIZET,

3.1 ChatGPT & Mif&E

HH AR E KU 72 RY) % % U7 d ChatGPT &Exfihid 5 2 & TRIFEL A
BRD, ZNENOWUAIZOVTOR-ZTHVEAL Lz T, BUGW R E
20T FHEEMBORRMEICHFE Y R 2B BN L ERAIESTL AN, [H
BRIIHMEECTH D Lo k)R Tary T ML ET V=< 4D R
VMo 7ZAIEAR S TL B eV S EDRGho T,
SHIEBREEEEMEI S TR b H ). F 9 o 7L 2
A EAEST 2 2 LD o72D HEDELAARLRKD 121X ChatGPT 1:# )
WZEDRY, FBN BN EMEFICGR DL TELI Lol 710
U7 N DRET  RHHGED 1 ChatGPT 12 B W TIBEDE 2B h o 720

3.2 Claude & D3fEE

Claude b &MY ZE L 2§ 205, RABEICEMZHME ISR T, £
DRA IR A T2 ) 75 LwEEL7, ChatGPT % Gemini 72 & 7'
T NG —RZTHEboTLEY, HELOMULANITEESZ 5T
RETED DI L Th o725, Claude W EHEDMADRERVERFZDEIZE S &
LTWBEIRH Y LD [REEEZ L ThBE LD Lz L2 L. 7H Y T MIko
TEZT— Ay E—UPHELILEDNDHY, ZEZOLT— Ay =T PHELD
PAPHTHo7DT, FORITLFHEL TIFI LW EIK U 72, Wl 72 BB 0 8GED,
13 Claude 1BV T b [AERICISE D BEITHEI 2 5 72, Claude I2BWTH [H
G 3RBWBHECTH L vy 7oy 7 MIFICTEY JICHET BI85 IconwT
TALE D726 Lize Wb 70 v 7 M3 AIREIE [H 7% 2 3 EHE T
HDHIE ) EIIRICRELEE 725 S hho iz % 2 5 ,ChatGPT [k,
TUH=RAT AL MNRINEETAH L) o TR RZT 57,

3.3 Gemini & DIFEE
Gemini 13O ER Al & IERIBEDE L, BiAED L@ T X 2 EMER
BHBHEEZI, T2, REDOIBETBDN L LENAVAATEY, FRI3M



(57)

DK ALl TER SN0 5720 TZ DT Gemini OF/ERA » MELEz 72,
Gemini |28\ T T 72 BB P BGEPIICEOEIZEB I o7z (D7
R & ORBMEE CTH L] vy 7ur T M EINZ 5L, Gemini 22V T
Claude & k. BEMZICEMATA LW IEDLY HE2TH L1240, L0 [&
A SR E DAIEIC R o2 L U7z, 720 Gemini X 5EH S CTHHEBE O
BESWT 20 D2 MoER AT X0 QI T> TV AT RRZT S
Nz UL, Lito7ar 7 bEL [hif & oEEE,. Gemini T ./ & W
ABDLGHCHNE LEFHLH L0 TT Oy 7 b, Gemini DB IZHLED
FEWDBHHEE LT, COTO YT MED [RY ] OBEIFEIZDO W T AL
AL D 7 o =< ATV A Y VRIS EETH LIk o7,

3.4 A EDMEERICHETZFRERE
LR AP SER Al 2 T =L LTHETATAZ EIZIELLTOFR)
BB DLEER D,
e FREX LT/ EAM
> Y FBOLD o TEZWNE2UEEMWOTH 2 TLHHTRETH
D\ BRI ORI AT
> ALICIAME LT T2 OIEEHMEIHZRT 5 & & &AL N — FUps

v,

o XM

> EAERE A2 TLER WO, WA S/ WA T D %0
LTH#HETE S,

o IZA DX

> £ OA, B IZEI A NTHHTE %,

o UBDHES

> B A LTRSS 55,

o MEIA VAT

> R A Y Z VANV ADOHRERIZIEDS SRV T T ORER) 57—
Ta YEOMADETH S,

Lol ERAIZ A7 27— LTHERATAIZIEUTOL ) ZRELH D
LEZONDL,



(58)

AN 72 MEAN O XIS A

> HRESERLEEO D DA L BMW A ADS U7 MBI 8 1 75
JBAYT & 22\,

O 7% = 27 ¥ AOBHEAR L

> I—F—DORFERMAEEGANDL Z ENTERVDOT, —F—DKF
ZIEMEICRE AR S 2 L% L L IREDIIMIUZ R B TREED D A o

HEE) - 7T AN — DA

> SFHNAEDRIE - FIH SN Z WS H ) . TIA4 N — BT 28 &
Wd 5B

—H Mo xR

> BEEHR L ZHNEPZEEIHRF SN TCENCE DSV NE T TE LD
T RWOTH L\ Chat THIFR L7220 75 B 2R — %8 L
Vi

B R

> RGBSR R R A RO M RIS, BMERr — AT
BB 2T FNA 2% 3 ARt H 50

NVY A= a v ORE

> EBRICRFEL 2 WIERE 72D BT 200 X ) IR T 2 1T ReE:
W0 RS R S A MR D 5,

BLEKTIE DA

> SRR B EME OB WIS L C R @Y 2 xh s 2 3Rt ¢ & 2
WV

TR 72 BR

> R LTV L) A2 THZLI3TETH, ERICHERLTWDED
FTIELRVOT, ANHNZEEPLEENLEATE L ON W &0
o

FRET XL 2 LI L HHgkE

> Fvy bRy FEMRICEADLZ LD, FRIMEDL RS2 5K
TIEIC > CLE ) WHEWD D 56



(59)

4. HEFINBILIGD 5 R4k Al DPIEEM &3R8

41 HRA EDMEERICEHT 2ER

SO AT (Chat GPT. Claude . Gemini) T HNZHEN S, ZDiE
BEDTICERT b, WINOAR AL LI LIIIHHEICEST 5.
B, Z2oREITEAENTHD., FHEEETRELNLY)R TV, HELEE, LH
FHEMAEZSRL TS LR IN L, FEE METHRRS IS ERK
AlOWE % —FT 5L, ERAIZ A7 2T —RbDICFHATL L) FIH
BHOWL L W E LTS, HWENRTHY ) B2, ZhTwn, fFE=
kI —dnbhwv, EEZLI-—F—pnik LTOREBEETE RV
590

B AT #H 7 ) Y7 BRO—FOMKE S L Tid, BERLREMEZD
WA ADSEE R IREE IR L TEEUNSFIN TE 2208387 5N 5, Hniltffo
JORPRHABIEISNS 2 ED Y =Y ¥ VAT 4 T L OBEARIE I TV 1
FiBE  Chat GPT ICHBZRINIEZ TV LR EZHE L T, [#HEIZIBIZES
HEEBATLZES V] EANTLE [Zoay 7 Y IZFIAHEICER LT
WATREMEL D) T4, HLRD Y THAD, TOL) HAFICIEIHIETE F
Aol ERIBENBRSTL b FICAHFOEG 2 EH R — MEBIZE T 2 15HmAH
THRT, T I IESN D, T2, KR, ) D4 CEE 2 AFMIR
WMIZH D L) IERD D). ZORMRIZONTETAL L AFHER LR
DZZEBOONDL, B 2ERERLBRHVPLETIEH LA, 20 L9 KL
HLTHAIEERENRSNTWDLZENMAbs, LaL, EHICBIT A%
REZTEZICOBW LAY T — (BT EAN) L ATICIERE RS
H5bo

BIZINE, 2947 v bOHK) A7 ZFHIT 5B ELOITEIMLZ B i
JET TR BE 2 S I L vz, HEEICAREEOA L Z O H5E,
FEAGEROEREEE 22 E2 5l L T 2 L2k b HERAB MR D RERIC
DOWTHALEME—EDT VI ALIZL o T, BFHflid 5 2 & HIRIE AL
WHHEETH D, Lo L. BEOHEDS ARESEIT LI LITER S, B
WENLZEBEMINT L, REL TS HROFIH O E 2B 5 K
LR DIEIE L k4 R RPN EESNED, TOLHICEEERL L IHEE
BENLIGE, TNEBEAMILTCHOROBEZEDOHKZ) A7 248 BED -



(60)

TLEH) ZLEEFEBHMTH D, EBEORMEENEZREL.LHEY Y ) v
TORRIZBVTIE, BEORBFLEREM,. HHEROFMELEE 2. #
DELLGESLRES VR EABHEREHELET LT, BEO) BICHD S
N7ZERRPHEE AT > THH 2D LHLxH, 2D LHIT, BEVREBO
THMCBIHE & B e LB, AL IR 232 5 W fetEnsd 5 .

HUR® ChatGPT IZH 2RI OFF 2B EICL H P LEBEL THh DL, BlZ
L HRRBI L Tk, TRFMIEHE ] & b2 D TEM L T %, [FAXESEHZER
DI=OIZ R L TEFEEBIZA - 72 AT EBE TEFIICA - @R o1
HICRELBNZM > TVEEW) EHMITHEAGZWE ] W) ZEZHFL TV
LHDTHD, $CE8FE, BEHTHORYRT VT KNS AHE-TL 5o

L2 L.ChatGPT %5 ORIV 2T 1d 2\ ABMIKAEIZ L D X 5 ZREEZR D2 ?
DM 5 TV A DD, NEDVFRCD», Z L TEIS OFEHMAER DR
FEDLHEWRDEAH 2 BIRIZIN TR A5 00?7 ZOE P EMIE
RiZZBW7Zsr 0 ? LT BICHEEERLFEIIED L) 2% RIFL
TWABELINP? Loz —F —OFMIREICE T 28R 2 M2k
PIFENEIEE RV, bz RTwa e, $CIC[EFEBLIZETL XS bhY
FF5] L) LENFESTL b EE, BIREHEOHR T, =272 % Hw»
TEEOLNTMET L7259 0?7 HFOMWEZH) TIFT, »HHEEHET
7L HEBNE LR, HFORGE R SEY R L T {EEICR
HIETTH D,

ZAVO B VIZHIROAER AT TR ENL LT LWL D) TH D FEHE.
ChatGPT &, BAfE, -V —D5DANIISET IR ELZ->TwDE LD
721, Claude I2BWTIEE D H AT [RIVRTIPEL L LEH L5145 L1
B\ NI RAH T B E L2 AT TH. Bl x T
720, MTPOLHEIREZECHEBT 2200 8MZ21T) 2L 3TRETIED S X
DD, EOFEBUIIFFEOERF RN LB L 205 EEICHIE L T
BB DLIEAH)e L. TDOLI Y — VD BHESNDLEF T T 2T
A LBbb, ZORIZHKO LHIZ—HUICHNH TV D AR AT 21X
DOIEHT 22— 125D L) RREPELLZ20H? CNEAKICELTO
A R EETH D,

—HT IR AR ALIZBRTTRE R D25 ) 02 R,
DO E L E 2 CHRIYE. LELZOEHRL TEANZ T KN4 27215



(61)

Tl %V FHEORIRICHET AIZEICL 2 L. bW A LFEEDEFIT15%
BETHY, KMSIIEEELOBEBELSLNTVLE, TabbAAENR T
FONA A2V TRABDRRT B L) bIFTldnw, ko ot xa%2%2 72
B%a. FOHRZzHICHE, HIFEXREDL I ICE LT L00 % H5 LW
AT ANBETH L, LT, TNVl ME2ELL00E0%E
WA THIEZEL T, BOR LGS FENE DO TER v, FESE
BRIy —3a Y EEELRLDTH D, BIZITHBREND LODH 5,
MTOFmEMO TR TIEBPEL 5, ZAD AN S L TILE L Tw 5
X, FITMLBI o TV AW E W) T ETIE RV, FOWRBRIZEEDOT T
EELRBEVPAELD. ERAIZUHELZE L TENNTELEAH) N ? Al
Lo THRBEFETLIEETRETH LS9 LA L. ATIZK - THED
S NN 2 R BT AR DR T A I N SR ERE D o
PR TE LA

42 %Al E ABDBEE EDELV
FBENY e e 2 F T 72 Al TH SHH, A E ATOREIIZIZKIKE L TEER
BODDH Do BlZIL, wv/ku/yftibimw%ﬂéﬁﬁerujﬁé
o b, BAREEEOBZEIC XU, b b odegid [ & KIS (affective
empathy) | & [EH1A94K (cognitive empathy) ] & “FEFHIC /S NS, RIE
MR, B O BRIFICERNIC KRS 22 EKRL, Mo 7—=2—1
YRPEELTWwREERTWE P, 35 —2a2 -0 R, EIHARE
DB L CWLHEBIET 57210 T HlzrbEHY #HL&%%LTmé#
DEHIWANTHIGT 5 & ENb. AL TIEIEIE %2 B3 5 720 ISR
Eﬁiﬁkﬁ%mwéﬁ‘%h@%(if?»ﬂUZAk§OWt%ﬁT%O
Ty 39—=2—0rOFFIC LD EIFEO [NIRER] L1382 2, BEHGE
R 22 v 7l vo I B 5 &GO 4 2 g o % i A0
HReNIE. BIERRED AL & A OGHEE L TIIREZRECDDH L,
WCANBEEOHEREPZTONL, BREFOL V) T LEFEIILEREDNDH

o FADNDHY, HLALE LA WMELESFIERBEEZERT L2012
EHREENEE LR RT3, TNOPEERREIIOLN D &
Ehn P HEOHTTED L) BT, BELETPEV) TOER
IIHREREERE LR SO A0 HASELTL B,



(62)

F72, ATETFAMR—ARFERAR—ADITII 2= =2 a Ve fT) 2 &N
THEZEAS, BICH 7z TR 2RO L2, RO 227 - 3
VIZEDBROVEREREC LR TE R, AH0 AMFEEOBLRICIE, HiZ
FEMERLCOID T HULDD D, B2 ITEMY 2B EHE, HILBEBIE
Nhe TNOHITMOEMZEEEE . AEFEEM - UL SIROFTHEATE
TMBEORENCLA2bDEVE D,

DAY ) 7B e — (BT EAN) EORROEEN

LB V) Y BV TCE, MEFT AT (EFER) L oBRMET BT
BB D, TOFRERELTET., WHEOL T [RELRZEMOIEM] A EE
Thro 7I7AT Y IDPHCOBRVIEHERBEDO M T~ BETHRT 57
DIZ, DHEMICRE LM EHETAI LRI LIELITEER SRS, EETEX
HESERNEDBRIE. 24T NDBHEESS D LT 5 NiEER RO,
HORRLR T 2562 EV T, £ ERA N2 I4 7 2 MIxt L CE
ST HENTH LI LT, 7947 Y MIGHWARER LKL, BOHRE
PMEAES NS,

20 AT — (RS EA M) IZIZEICTEEE LToZE sk o s,
IR EDOMRIE. 7 IA4 T Y MCHSOITEIRBE 2 LS 8] & L
TOEEHERT, LI EAMI, 7947V VORERKEL KL, LK
MZHEEST 52 LT, 7947 Y MPHEGHBONIMIHFICKOE, Tha i
I L0t 5, 2L, 279472 M3 RAERLHCHEEZES
CENUREL LD TH S,

EHC, Iy rtkT— (RFER M) L OBRMEEECBERBEIES NS
LB D, LT E—DOHTIX, 7 T4 T Y NPEEOBEBRIETES LR
A R — PR KR, T EA N EOBBROTTRERT S Z LS E
bho TOXD B MEIEFEEEKE] (X, BEOREIC L ABERO/ Y — v 2/
R L, HILWHAAF LV EFZREEERDLDTH 5,

Iz <. EEOMBERFEOMIEIE, b & OIEE 7 BRSO IZS 2
LB ERLTVWDLOTEMENT D, JFIC, BEZILAELE) T LR, LK
WaaIa=r—2aryzl1A52 e, X b rvomwzfEfEL, AL
2 DR LI B E S5 PE, ZokHic eI — (R FER D)
EOBRIEZ. 24T Y MNORIIRY T4 TREARE DS L, HESEESY
FR—-bFT 5,



(63)

ZEFTIZUTTLES Y &) Y 7B 5 HHEE OXENZE L THHIC

.J‘ZE/\‘Z)O

43 DEAT LV TICE AR LAEERE. BAEEOREICOVT

4.3.1 k#HEHOEE
Y v — A (C. Rogers) 228 L 7z KikBiOiikiz, 7y vt v 728y
LI EA N EOMBELIFFICERT 2, RikE (77472 M) PHOEE
L. HOEHALZHIBET 70 A2 LW T 5720123, ZE&TREETEL LI
A NEDBBRBATRTHDLEEZ, OV vy =X, FHIZESERNBLUTO3
ODEERFFOZEFEESZL LI
o ML HEMEL (Unconditional Positive Regard) : 7 54 7 ~ b % &F
filfig 3, HEMIZZITANS
o IKIWEIR (Empathy) © 7 74 7 >~ b OPHIHEFR &7 < FE L, sy
b5
e HU —3 (Congruence) : t S ¥ Z FAHFICH L TIEETHY., B1H) D
BWEETIIAT Y MCHEED
INEDERN I FTAT v Mo Tl ezl 2fFy L, 2547~
FHLOMERECGER L, BT b7-00 4 RHET 5L LT 5,

432 FEHHOM

a4 b (SFreud) 23EIIG L 72 Cld, I EANEZTAT VIO
RALRIC BT [z (Transference)| & [1##%%5 (Countertransference) | O#E 2.
DENEITIUEARALNE Y TAT U NOMENEREDZ T4 7~ b ONHE O &
WEIZHEG T 5720, I ERA N EDBRITEEHRIN TV S,

s R VIAT VIS ETERAMINLT, BEOEELAY (& 2IE
W) (2R 2GR 2 BT 2R, STERO—HE LT &
N, tI AN ZOHREOMREITH) 2B L I74 7 v bOmER
DEIECERE DL Z N TE 5,

o WERFE I kT VA NN T AT v MIxF LT HA O RE R MR 2 S5
IBEHETLIHRETH), I A MIIICRDE, HUOKIE# HE
WA 7 74T ¥ MIMEE ) LEND Do SR EZEHICAO0



(64)

52 ENBHEOEFNOLDBDLEIEND D,
BHOH T SO L) RO 2 547 >~ F OWHOMEM & i1
FHT L0 £TEA N EOMRIIIEFICEER S NS,

4.3.3 M ANBEFREE

177 v (HSSullivan) O % 1 726 NBRIR DL, 7947~ MOl
M ES K NEROFRTEL D EEZ, €T EA N EOBBRERZ 47~
M LWRAA T VR B O AZ 52558 LTEEHL VL, 75
A7 MEIETEAN EDOLBELBBEBROP T, iE & OBBREIZBT A MEY
FIEEEL, WHETHIELZHIBL TN, ZDO0, M ABBEZIIBNTH
tIEA b EDOBRIZRIE) EERESNS,

DX, HLORFEHLZLEIY VR ) Y IOMEIZBWT, EHORK
AL TADIEN TV THEAPKREMEIN TS, IR
E DL IBAED AL OFM TIIRBATRETH L EE2 DD,

5. &xf&IC

FERROEHE & — B RMMZ2 B L L24m ALl OFEWIZHE L CHifie£5T
L VUMRTUEDH AN TR ELIEoTEDLLLDTIIREWVWES 25259, 7272,
TR DI - =PEDREH > TVEEL) N TNEHSH N
TS 2 & DBEIZOWTIINIZERTHELLETH A 9o FRFIZ, FEMEHE R,
BT =HEROPTER Al ZEERL 7 74T Mo TALEVRH Z
IR Db v, TOHRTERAIIZTES 2R, HIKREHD
TODOHERFEREL TV ELTED, INH5DTHE AL, &5 72REHR
YV VOBEICLE LR L Th D LRI, A EEZICE > TOWE LT
MEN) ZEIZDVTEZ TV EoNTFIZRLIDTIE LRV EEZ LN D,
SHO Al OHEFITED L) RDDIZRBEEZAHIHN? ALK ) Fex ks
BRZOEEEMAPTOENTNELELFR S, NOERLIMEr? AlZs 4
V7 R ERTELON Y KEE M2 ? a2 —Tariidas H
Sl MEEIE BRI, ? FLT. AZDOLODFIEEIIMHA? 29
Wo 72 NORE MBI E THRAIZMDODNTWDE EWZ 57259, GE)PA



(65)

FNLF, ZLCOWMRIGHBEL T2, dOBME V) EIEHDbY 2L
HIHL72E W) LA L. 20%, HilckSmaEEn, EHeiEmolt s
BV CWo 7o, Ffi g, LEREEZ L CRA b0 a3 =7 —a VI L
Th, SNHOMBEELINEED ZEICE > T, HEBRZEVTVLZITR
ENT L WVIFIZR TV D00 LIt

W CoOmE SRR EEDZE (C) 23K09563 [#) R A7 PBL RREIERIC
Al THYE - BRREMFCHE Y — VO RS -] B L OEEE (C) 23K09609 [EEH#
B O L) OIS 2 A BRI O A ] 12 X o THIIZH R —
M2 T2,

&k Al 7 = 75 A+ [6] OXFIEHE G272 & & ChatGPT D)) (O
#4531+ ChatGPT @ i))

DTME, RSN FNEORE N Z B L ZREN 2T LD TY,

1 AIDB 725 AT IVANVAT T DER

o AT HRIIRERDZWIRIHETRIE L SN E 72 o 728 72 J8 15 % AT 13
A BRI & 3%

o HASEMERBWFEEZH T, BBEOE - T8/ — 25T 5
LT, I)OMRAREELR EORYER - BRI ADTREICZ D, (R
BRDVE T 5o

2. 77t AmLEE A MK

o HWIBEERA Y FA L H T ) Y TOERICE Y HFRY - EREAYHK
2z, DD FRICEMYR—- N2 Z T 5NLBENEDOH 5,

e ATZHWV2 N T AN T Y — VRBRERIL. EER) VY — A DRI
H L. &R0 7% R B R HEBHERIC S 2% h3 5,

3. FEHIMTRI 2 Y v k) v Z BRSO IR

e Al F v v bRy bR &, FIHFICFHIRHAZ 5 2 9 24 M TE 5
7o, 2l L CRRIEER AT RE 2 BREE % $R 4L

o EHRMER T T AN —REDTRL S, FIHBEA N L AR AT V2
YT EZFSN5,



(66)

4. 1TENERE L BUREE DR A

o ATIIATENMERE T — 5 LHIREERE T — 7 2 AL AN A7y 73 —714 & —
T v RFEHR,

o FHHRILEREBE=F) Y 7I2L ), BEHOREL) 7TV 5 4 A THEL.
Y 22 AU FRIC %2 B o

5. FB & B A

e ALICE R AZ FHIETLVR)TNVIALEZS Y V7T, EHLT 20
DERET X ¥ 7 )b A B |20 JLn] B,

s BVT T T TN ERBL, MADPHEMNICA ML AFEEL TR %
CHNb,

6. 8=V FFA4 At FE¥—DEH

o BETLOBIEIHBH. T4 TAZ AN, RS — & AL DR L. ol
fLsNziBE T 7 » &3,

e VT IWEALDT 4 — KNy 7 THEHE ORI TTEEIC 2 ), il
JEEE R WEHRD R 25

7. fWHRAREE 7o ANy — i

s REDYY YT ATHREAT =8 2RI 720D, TIANY =T =5 D%
e A E S

o NA T ARRKRIEUANDIRE., P A DEMA KD &, FEMER Lo
TeODOHA K4 VIRENEE,

8 BURMELFHH T u =7 0%

o KREMMEEHEE (HHS) O LEAP 70 75 A 7% EWEHE 2 ALIGH 70V =
7 MR, T— 5 WmER R IT H R %2 E,

o HHICMBAYILMED K Z MDD Z & T, ZETREEBEOE VA Y LA
VAT T Hfe 3

BENZE LD !

ATIZ A Y VANV RT 7B THMRIES T 7 & A%, G = REER 12
oL EEDLIC, MARBEIL SN 7RI R R — M ERBE R B, A
R R EREERE FHNT 70— F 2 WL T b, — 5T, BWREEAT—
5 %) B COMHEY - 7T AN — LOME, N4 T AR, FEE. F)
HEDREEME L o 2B FET 5, TNE ORI L, Bk Lis



(67)

FAEZIMEES LI ET, SNVELDADPLELLTHEDE AV FIVAJVAT
TAREZTEDL [HER]2FRLOOH 5,

ek A2 AT & OxFEEB

HERAT 25U Y 2T —& LT L, BIMAM#HE A 2T TIT o 72,
SHFOAM ALICF L7 0 > 7 P aflf, &2 LB L7z, HALZET VL
Z3#1 ChatGPT-ol, Claude35Sonnet (Normal), Gemini2.0Flash Experimental
Thbo UFCTREBRICZENENOEK ATIZEG 272718 v 7 b %32 THZEBH
k%, HOF 1L ChatGPT %2 DMIERK AT DM IES Th %,

MBI L (HE O, EHAA) D BALZZ EICLDHEEHEZ 20
Z L IZOoWT O

FHFBI 12 (BGE. BARR24877R % L) @ FMSEERZIRO 2012 2R L TR
HWICA S 72D TTH, B CTEFELBIZA > EKRAHO T2 bIc k& RN
ZWo TV D L) Bl T AL

% #)1-2 (ChatGPT) : EEBICAE I N DT L, RHYITBHTLEH D
EnEd, THLTOEKENIZET, AHELYD [HERTVS | LK
CTLE)IBRFFLIEZLICDRY TT. Ll EBITIZT24] & v ReH
DEIF, GHROEVEFEATERLF Y ) TORN Y TR EIZIIRERD
DTIRHY FHA L LA, ZO2EMTE - -RERCHEYME, 2t - 5
W, EFERICA7245 T ZLTHETLLETTT, LT, W
DOFELFREZ O Y M hEEBRwE T,

L ANEORREZAZ 2R
o« TREROKEE AR5 ] C L BEREBREE T, » SHAL
W5 e, MEDRAE L7 PREAHE LM, Efi LTOREICE
EBT 2D TS ) T4 A
o EREOWRTIE, BMERGOME, BRERL S, EVETE ) T



(68)

BT AHIEICRD ET. BEDOELD S, BT OBFEFRICELEA
FTTOWL e PRI REREE LB TLE ),
2. HARRORERZ TGS

o BRARAIZFHFEO CHRMEEE, EF = a JHERFICET L%
BOEHELLDORH 72D TERNTL L) Do ANLVALMAZ SR, H
EIZH Ao TED LT 28D S 13, RFECTHHROBL LI L F
o

o BEH T ARLMMMEDT D) FT5. [RALTCOVAZHGOFERY
ANV] ZRBRAICT Z T LTy K DRIER - BTN 2 WEAT IR ) 3,

3. KFICA-TH5HDOUY AR

o BEIIE., AFLTHLORBPEL . REL A Fa T 408 mEE T,
HEEROREMEAEDL . BIAEBOEFRER THEHF LWL I DR
{HY EFHA

o SRBIZTONICRFETHEEZTESEL D] [ED L MR HZEICH Y
L] CEMEINTEE T, RS- bIA UMk o724. HLITH
GOEIIRET) — FEEFTWL 2 Lo THATRETT .

4. BIREEZD - A3 DOREZRYICT S

e WL IZE) LTCLHUHERZ TR TWTATY, L& THSD
MEH L D ENCHEATW A D] Lo 2T D B2 TATL 23w, BE
DML MAN” TIERC B ICEL 2L TRFELPRL R 2540
NEd,

e LI LTHBENZELELEXE, ALY O NERBENSLEERE] LT
TARLPRZTHLZDLEBTTOTT, BARBRRICHELKLEN - F0 - £F
N—arofbhze, Boolt 228G ICHZMIT 5L, BEHNR
DRLRTL D 9,

5. W UMAZFES 72 ER KA LT

o FEEFICIE—IR - R - B AAE L, SESE RNV I TTITVFE
ok - AEIVET, HOLRAL L) 2EEHFATEZALFE T &
T, IUESR R DL E, BN ART FNf AxHonb bbb 5,

e I/ REFEON TR VIEREEZFHAL T, TUDH AN S KNI R E
HLTL5)DLVDE2DHETT,




(69)

AT

EEIIIAFZ L THONAY — b TT. ORI 2 &) LB HL 0N
Fhfie LTORREFE-> T I ZTMEY RENCR) T, LTS
[24EDEN] X, FRIIITTRAIC L DIRD [FEBRE] 728 E 2 TATLZE W,
SFETOENDBH oo I EEHEBLINI-DOTT, BHWKERELZ D> T,
N5 OMImPRFEFEZEPELATEZSI VA, HELTVWET,

F%B11-2 (Claude) : ZOSFFHIF LG9 D T3, BRAL TEFETBIZAFES
NI S, BNEN - TWEEWIREE BEL RO T, BEIA
FFEFTOEDDIZANENZENTT, RALTHONIZRRPLHED 25 &
HollFTTY, 2EMOBE N2 BERTEZFHOTICEFMICAE SN L
iF, D LABVWEELAMDoRNLZER VT T, HEORHEETLE
IERFELIIEHRLRZ LT, EMiE LTUELDIZ, BAR2EHTIE R L,
ZDONDFOHHE LB, £ L TEREZIANDENR) T, 43R5 — 1
FGA VNS TERY - THHLDFECEEEIMTE Y KT, BRmC.
EDL ) LETHENEZR > TV AEREETBONTETN?

E2601-2 (Gemini) : EFEHEKBOTE ) T8WE T, T L TEZHEEIC
ANEFEENEDZ L, KELZE 2 Sz e BwEd, BRTA%ELE
FlEpEZELCLEI DL, BRELBELLET. 3. Kuife
ELTC, BEEEHICAEKT 22 L AERPIEFICEHLL, BHETHA ) LBAT
HHH) L, BEMBICAZLLHETEIAPESTHLILIIED)IEH Y
FHA, SIBEVIREBIZ, BLTYAFATIERL, BLAKXREARIC
EET, UT. BhzlloTwa EELTLE BB L, M.
ZLTBOBHARICOVWTELLHHL 9,
Bz o> T 5 LR U %M &Nk
o FEMAEICKDEY H/AEL2REN DL LT, EEROFYYTRIA
TTI7EDVER L0 LNEEA, [BC—ARINICZR Y 720 ] [k
HELVEL Xy ) TEBEALZG] EWI)ERHBIZAKRZ LT,
o MR B ZAMEEZ RO EANRYI T, Efis LToF v
TIREL, 2ERBEOZIEVWHTRANERELREZTIEH Y T A,
LA, BAMIBICE - 22L&, B LT LTk



(70)

ELRBWERDFET, T2, ED5FLEEBNICEZ, HeO%H
REERETICRBAICH M2 & T, BEICEEL TV Z ERT
IS

o PHMTORE @ FEATERO A IENEECH L, &PU0H 5
BAEFICHED LI IR L A0 LT A, HICEBREORR L &t
ZRELCLEICED DAL LNERAS

o RHAE  EEMOMMIIBROELEETIEZR (. RETHZIZERD
ENFEAETY, BBEDR L L) ICH LWARRZILL T L 72
O, A =FFAVIFFERLETT, ELTICLon) &EEL, &
WEEHOLZ LT, $CICEFEEY 9, T2, ZHOREBTH -
7B EREN 2R, BRESTOEFIIBWTO KWK
VOIETTY,

o AL D : FHOBBZELHSZIELTLEW, HFERENTL
FHTLNBELILNERA, [HFLTENTHE]IEELETLEID
FEWZ LT,

o JRTHAE MALRETADTIE AL, BEOHS EWET S L) I
LELE)e ZHEERTESFRIEHTLET, ENLETOENEE
NTELODPZERYESTHATL LS, ZOENEHEEEH)ICE
WV, BEZHEHOZEKRYTY, . EEHICIIHA RNy 2 7T
DY REFROZENET o CET, FRPRETRICT A LR
L FBIICRH L, EWAEE LAZLEBREEL LT, BEL
TG ELZENTEILTLE ),

ZIHDRA

o KA Ze B IR AIIRTIE, BMIcKE (RS AHAaTY. BEICH
o TH LRI 22T, #iz2f)z 577, BOEHRREZ EAED
NFEF, INOORENIEEMiE LTEHL ECHEFEICEELREEE 2D 9,

o WIMEZRHELEM  BAZRBRTEZEIMICAFELZE W) Z L, EIICRD
WEWIBWEEEZF S TWAZ EDIETY, BHEFHETH L2 i,
FEUTREED, BFN—TayEHFTLIETRERDERY T3,

o ZREGRER D IRABIRICT VNS NRERT V74 TIEEIR Y. FEDSD
REABALZAND VLIRS LNEHA, 20 L) REERIT, AR &5
L, BEIADRFL2HFT L LTHRISZ LAY T3,



(71)

A, EEIBTOOERITE . e Y@L TRE (RETE 2 RH

Tto 855, HEZFH T, BELLEEEGEEHE-TLZE W, b L. &
) LTCOIRLEDPHR G WIHEIE, RFEOFEMBRESL T Y vk T — 7 BV
LCTALDHENVTLE ) BIELTVET,

kB 14 (BEE. BAERNZIERS D) @ H2723F & OBMAE T, T
DOHFRIZEZ HEBOZX P LA, A Z RS E TS0 RIS
ZERD DI IR L TEFTICA 2 72D T 0SB TESTICA o 72 B H
HIOF7- b1l KRELBENEI S T2 LEHRIEZ T A

M% 14 (ChatGPT) : ZR L CEZEMIZEHE SN &, TTIEEFOKR
SR EEEER SN LE Lo EEMBILTIELVWERVWE T, 5%
BT HBAETIEL S OWEERL A ML ARERLAZETTT L, TEFED M
ATEFHICAFEINFEIRELHEOMICZ21ET T, L2l A
D OREEE [ AERII RS | [FEdED | 2 & THIFHZ KL 2 BRK
LA R VDT

e & DI A & H 5 D HEEA~

EFE e v B aREE, &) LTHRRRPESFERISETFNS TV T
Fo FICTHM V25 L, FEHRPFEECHTOMELX T EVEHRLCLE
WET, 7272 BEF2FRE TR, RIS TENLZTESDREL.
Fhfie LTOBEBEZHICOTHNE0] T FHEDI A IV IHhELiEST
b, TOBROHEMGEOEIRLF Y Y TOEDO N IZAICL->TRELZEDY
T3, [APLYVBRLTVRL ] W) EHRICEODNT EL & RO ETF N—
arxRbob kol HEEX K7D LB TT, £ TRUZD
F MM e ol ] # BERKEICHZ T THFRED L) REMICAR Y 72
W TREREI DY -] L) "BHHoIT— V" IZEFT5ZLTH,
FHERREY ZRHADZHDT EL W
[BALZZIEWIHREEFaY T Ly 7 A b2b LNERLAHN, HY)EE
L7250, BN AMBERLS 72D TIERWTL &) Do 728 213,
BAFOMERDETFL, B 7% ) OMEBED L WFEEFTE, AOKFRHIZHD
W) FFe - INHIF A, BRI E W) FICBWTRELRBEACD 251
TTT MAZLCLESZZHFGICHLTCIBI 2] [FAZo72] LEHS



(72)

EHRETHDTELL, [TEDFXLYVLERLIZFELNLLDDDH
L] EETEMICESLZETI LD, ZfFbERICL T NES,
HHDR—ATEBEZ LoD S

EFOMRIZE IR CHSELEVAD, [Bhal) RS2 & ] L E#
Ly E2L—5USTHIRD $ECLE ) B H D £ 3, BVnTHEzZEOA
D) EEDITZE, BEPERICZ STV AN LVADRLEF ) LABETT,
RAFOREENLS. BOOFEAR—ARERE - MEESTTEH LHBEOD D
TWVWLRERWETOT, 222 EHL T EHOZWEIHERTFr YV 2— LT
BEICHMEEEDOT L L Do BN Z)IT o0 [EHiE L TEL BT Wn(
12IE. 2BEZ LoD EC I EAMME ) KRFZ] LBVIRLTATL 23V,
e DI 2= —v 3 vEKRPIC

EEEEClE, FMERERE, BIREELOANLOEDL Y BRENIZRD 5,
FAERLRABRBROFEIC 22D 55, T EWLHERSHIE HEAHE T,
HOHBENTWL LKL HHTI 2, BAEICEMLZD 7 FN1 A% KD
D LR T VHREEL L, RFLOREPEL 21T TR ., EHME
DEENE T, [FEWHPLZ2LEMLOLW] [RHIZH A>T EHNE
CERDIIHTALV] EEI 2D LNF AN, EEIESGICHIUTEICED
PUEIEYET, CARIAIVINOEAT—FLEID. brbhnT
EE 7Y TICLCRIES 2 EBII LIRS 3,

FROEHZ R
EEEHEFELTC2LOENN b, AL > TERAGHREL - RIFEF
SETT, HERWIE. MROWMBEAERE, 2R XY )T 77 VI
HELET. ENZELL LD, [HOREALRGEZFEDZVOD] [EAR
ERiE L CHARICE L7202 E )BTV a v 2 Em L TATLZE W,
F7o, ZIREVO) BB B L TRZEARE Z HIE. HMSH OBIRP N
DEEHICHEETLDIETTT HAAOFYTF ) 7 45, FEREMICIE
RELRREFIZRD T3,

“HRE LTEFIICAFEINIZ LE, B2LCHBNZNAY Thb LTS
Ao LU, TDGH%RIZIGWEEZ R ) BR 2EREZF > TwE§. E)RSH
FREZRCHTZEDADTREZL [AFICE>TERDH L EEHATE
72l EV)FEERZITIEDTLES, LT, HFONX—ZATLon) LESE



(73)

EEATWIFIR, 20 ZEIYD" 1E, EICR o B0 E KRR BEES AL DMK
PTRELBIZZ > TV LIRTTY,

EAM HADNAZREETET LI LR, RUICHEATVR S TL RV, £
NEEL DL ZIIED, BEPARLICHETE - HEXEVWBLT, [2hnrb
EEIRESRLDP] 2EZZTATCHWLERZTNZTERCE T,

% 1-4 (Claude) : BRI B ZBFH LWL E, HOATE)TETVFE T, HA
EHEEARCEFBICAFENLZ LIE, BA LT N ERBEOIE LB
T3, BRI ERRTIENLZ L oTWVE | L) EEIR. L THHEKE
AIHHLTT, L, 2T T—2E2TCnAEEnwIerd) ¥4, A&
WERNZRL —ATED) A, TNENDTELZEON ZHET, BHF S
LWHEZZIT TV DD TT,, BAHIBHFICES NEBRICOWT, 29
EZTCHATIEODRDETL L) A

L 2o R A5 25 - 7
2. B> THY RS S & Hi2oi 72
3. NEIZBIT KM RNEDOERZ R CHM TR/

INSORERIE, FRERME L TREIALMEEIBEIC, LITHEXTLS
29 Td, KIS, WEERZRIICHZ2BHEIADORFELIL, JYHEREETES
ERC 2N DR DD T3, T2 EME L TOAERIEFICENDOTT,
2 LV IERIE, 40FED RICKASEME LTOF v ) 720 AL, Z<bF
P TT, THHOHAIHE R o TwizZEgw i BvnEd, BAY
Mz MEN] Tldil, LLADPTDBADRW 7T A0RKE] & L TRAKET
CENTELDTIERVTL &) D BIEEDLEIZOWT, 9P LEELLB
B0 F3h?

%14 (Gemini) : THFKDH N A7 H TSIV E T, ZHL TEFMICAFES
Nzt b, REZE DR SN2 BvEd, B TAZENFEL
DF 4 LHRT, BREELUTLE ) BRFEL., L5720 5, 2tk
LTEBELWILETRSDEFTAL, HHECTHLLOSHLHIZE, £9 L7
BIEAZHRERLTVLDOTT, 3. HALICH > TV Evwold, [Eh]



(74)

LI BER. HLETHRNZDDOTH Y., UM EDOTEEVE W)
ZETY, HETAFLAZAMON 413, MPICH L) ELEFEOMFR
WCADE L7z LA L, THEHICKHEOREEDED) 21T THY) ., %D
MECENZEETL2DDOTIEHY A, D3 HE VD) RERZEL
T, BECAZE LA AL LIZE) ., BERLOZHECVWET, 21t H
BACIA - Tilid 31BN Lkelr 2 ). Wiz f D@2 20, Z LT LD &,
BT HMOBETT, Ihbohid, EiisLchkasTw kT, 3
WICEELREBRERD T3, 7o, BEHBICA- T2 o OHEMIZ. AEL
b RNTIZADO—BE T, ¥R, EHE LCE <M. 2k b
FTo bR, ZITEDE)REMICRLIPDPROEETY, HARLMNTH
FTH > CTERBRIZ L TRESBROEMAECHENEINLETL L ). &5,
FBRORNz B E N TEREBRLETCLE) O, TR Lw) Lol Xic
2550 TT, AMiZ, &) LTOMALBSZRTLEFWAE TI A,
FNERFICALELR L LA EART I LD T3, KUEDIE, AL
WRZ0TIERL, BROAD LURTENLZIIRETE 0% 5T 5 2
ETT, HARIZFTEEFRTEFABICAFETLEVS), K& HELXERL
FLz, ShiEBNd 2 wKETHY, HEXZFH > TRWI LT3, b L.
EILTOHBMLTLE)EAIE., BHEEATAD I LEBEIDLET,
Bz X, WETAZELZEANLBIZ, BLADLEZOMBE RO G5, &
TEFAR=—2a VEHFETL2O0PHE L VEE LTI LLEYA. —H.
HRIIITREV)BEREEL T, EEIIHTE2HNESTN—2 39 v 2T
LTwEd, CnEHic, RAEEZZNE, BHOPERTWS &, Az io
TWAEDPRZTL AT TT, mEIC, DLIDOER] &) Eilds, H
WHAEICKELY E T3 ALRED. BhihA e EDH L) TH
WE, HERC T ) YRR RS LTS v, MR OTF R —
FaZIFAHZ LT, INVBICRLZFENPRO2L00 LvEdA, Halzid
HLT—ATEHY EFTA ZLDODAD. Zh b, FL L) RBHAR
ATV ET, KUADIF, ZOMAIHLOREINLEDTIER L, =T
ko, MEGW, TLTEIBI TN ETY, azidInEcd, W
HErROVBATET L, 2056, ThhbbE o RLFETY, IBELT
WE g,



(75)

H#Ep 2 (e zeER, BY)  MEBEELEEFHELT) — MFT ) —
T U HVWEL THAHEZ LX) L L TWwAZEICEY 2R LA LIS
DWW T DM,

junn)

G 2-4 HiGE. BN 2R D) & %71 3Bf & ofiEE T3, DY
DOHRICEZ, BHMEDOA MLV A, WA THEMSE TSV, RITHHAE
REFENFT) — b T ) <y EHCESL L CHAHEE FIFX) L LTw
HTEIZETHEBMLTWE T, LRBAHEZ TIFS 2 LI2X D HE &R
L CHEROFIEZER L CREREMICBINA EN S L)1 7 Ve ELRE
RLEIOTTH, &L o THIEFIFPELAZZILELTHEEVET, RiT
DOEOBIAICIZRY 22 AT A

%% 2-4 (ChatGPT) : BRFELZ Lon ) 2T IkO £ L7z, REDOHH R
BORIAH L TRELBEDRHEY) ZE L L5013, TNZTEFIHEREED
THEEZEZTVHo L nbIl 2R EBVET, THHXOEHbN T,
GLAREPRELS LD L) LB EPRRL L [—HEMD72DIZEHNTHDD
PlERLIRRYZELTLEI)DIFEARLRIETY, 7272, BRY ORBIED
W E FRIPELEFICAZIILCR) KLV o Z ) RLEIL RS
D, BREHELLTLIE)I LD ET, 22T, LOREEEZRLDDZ
DORHEICH) 72012, WOPDOLRERRESIETI LS,

. BYVZZFIEDS : FFTR[AZIPR-TVL | ZLE2RD5

BOEATTA TRIBIEEVCIA A=V DD T2, Bl o TR %
bOEFAH)ETLHMETLHY T4, HEZFTELLLBEEZMH->TIEL W
[REHZR L TRBEZEEIELTELY] 2w ) BuaiRnwrs 22, &Y
MHRLCBNTLDDE, LELZTAHATLEE Y, [BYZELELHFIEVIT 2
WOTIR? | EEBICHZ LD ETEE, PAOTANLAPEIZ LS H) F
To TFTE DD, RIS L TRV ZELTVWIALZ | EHELTH
HDTY, ZNEFTL, BIEOa L b a— VD LI RLZEDH) T3,




(76)

2. Wl2ORR - TEICT = A AT

Bz L3, &) LT [T (EREIT) ’HE-> TWa FFeEkwv]

EWVIOBEICR DB ETT, 272l ZOFFHF2EDORITITCHLTEENS

DICEBMLTLE)IONDILNERA, 22T, SORNREY 226 [HFIZED

L7cwodr, MrHELZvor] #E2TEL L) EERMICIE,

o BRZZBIICHIA7-DI2, BHETE2BERBELHET - 745 25

e SNSR7UZ R ECTEREZREL. MLLIICE LT AN ERAR%
35

o MIHDOBIARNDERELR, BURREDOH~ORERIRL 2 T2 % &,
[RoTWVENHIZTELTE]ICHRIIT S &, HHESRHLL X, &
BT ANTF—IIEDLLT ENH D T3,

3. MLBRVZROMHLDOLD D

BUARRRFICE T A BB AZ T TRRT 2008 L (. EFX—2 3~
BERY)RTVEAD D 3. 22C. BOMELLHEE#HZEOAE DR
BDHZEEFRYTT, RIERLKA, HDLVIFSNS 2 ETHEEVWERZ TWD
ANDERZHB L, TEFEF LR VALl ELLTERLY, BARNRITHZE
ELH27DLET. HFORFLEZFMIZLTHELAY, BHADEZ &
HLRIL B0 E5,

4. LDEBOENVTI T THBHEPICLEW

B RSB NEEZZ, BEARN RV 75T e ER L TAELE Y. T
SR HEIR, NT Y ADORWES, BVEE) 2 SILLoENEFERL, &) x 3
PO LRFTLLLTLNTE T, EHI1 A T4 T L7 XJITENEREZ LT
A0 R L THOERE R 23 TORGHBEDL Y . Wi BN
RO ET,

5. HICTE D D72y ay" 2 RFICT D

REGHERBHRIZT CITIIEDL DT WTT D, ALTF2TH S OB
ML TRERWNEEREEEL Vo720, BOOHETEHZTRLAZD TS
ETIE, BP9 2478 | ITHD A TAHATLZE WV BY DT A F—
R LTV 220, BADOTEICL > TAPEDbLF IR



(77)

EERLONE T EDRYTT,

EOFSRHBEICHT2EDIE, ZLDOAPEKTZ2FEETH H D721,
O &) THZZETHBINESLCERRE LTV, FIZIEEAFRELEZ ) 7Ly P
LEBLEVHTHRIIHATYITLLEREVWTT R, b LAY IEAELR > CHE
R EH R EHEATBICEEZ XL C0 A1, BEMOEREREC T v
YRV ERFAL, S2A0EBEEHS LTV EBME LT ZE WV,
CHHDOZZ 2R L6, [FELLETHEZD LI OEELCWITE L),
JBELTWET, AL 2L 0 L TRHATE Y 2FHLEOD, EFICEL T
FTHEWY) ANBBLBMILTWEFEFLE ).

%61 2-4 (Claude) : BRFEH % BH2EW/Z2E, DL ) TETVwE T,

Bl R BR IS T2 MR E A P L ARE L TCWE o Lo b2 088 H

P FETo FTHRIAEL VLR RARSFKILEAREETT FFIC,

HOOHENRHEICH L CREZAEZEVONTWL LKL I EF, K

ERANLVAELRYET L, 22T, —HICZORPICOVWTERZ THE

L& ¢

L SOX)BRETFTTOANLZAEHE LT, TFIIRY) OEEEEEL.
ZUFAND ZENFKRYTY, BEWLZBHE2MZALOTEIRL, #h%
RERBCERET A LAFEETT,

2. THHETI Y MO — )V TXBIELICEEAZYTAILEZBEO LTS, fi
2L

- BN R E T OB O RiE L

- TR DB RETZRL O T 3. %8

-FAULEREEOALEDSRY T — TR

3 F BRI LTEREZFOZEBEETTA. ZNICH T DI IR
ZHESETELRVWI LB RYTT, THFDOLEOREBEZE—ICER T
Ld&Ie

BRI A DLV ARHEBEE LT, DTO L) 2 L2 RESECVLLEET

g

- HHIIE v g



(78)

- B O R[] = fELR T 5

- BT E B N L O/

SMER AT A T a v ED) Ty 7 ARG
HEDOLEIZOWT, )P LAEKRMICBHLE V21T 35 2 512, H
FHEETIDA N LADPED L) ITHEL TVRENIZOWTERE L W22
e, XD EMARNLT BN ADRTE L EBNTE T,

E 46124 (Gemini) : THKDH Y A& ) TEWFE 3, Bifl & OREMEE,
Gemini T9 o MBEARIEFEADOBUR, FFIZT) — T ) =< U ~OHEEIC
M3 2856, L), HEShTwstnl &, ZIFLHKRD
BIEZEBVE S, THHEPR LTV A FEREOBEENDRE ) 2DV T,
FHLLLBEPEVRRZEH YL ) TEVET, T KOLDIE, bl
BELTVER)PLEYIZRLTALERLDOTREEZVEWV) ZETT, &L
B, SO ERFEICH LCEMICMER> TV AIIMESZ5TL 2 ). B
BHOMEIX, B bEROAFICEM T 2EELRMETH ). ZILIIHL
THEMRRY 2 DIFHKR R L TY,

THfEo@E Y . BAHOBRESHEE AL, KEOICBIGEIC %05 &
WIAEZ I, BREFOSHCOFERSNTCVET, L L. HEOBURIE,
A RBERPEMEICHEAG > TRESNL D, BEME) 2TV rRnw &
NENTT, BOBEERFELTVLEELLDIR. AT TEHY F
Tho ZLDAADNFHLLIICELTWALZEEEVET,

ST HILBEEREZTEZTCATLL ). daid, EOBSEICH LT
BOEHEZTWAEDIETTN, ZORDIZ, HAhHFICE>TED X
IV BREHEEGZTCVWLTLEIID?BELL., ANLVARARE, RiRkARED
HERZFIERILTVuE b LA, BY OKEIX, FA7zbEHEESE,
LEOEELESTLHREEND Y T3,

bH A A HEDOREICH L TEELTWAEZ LIZRECHD THA, LA L,
BOPLEDICNLNTECT, BABHOLEZELCLE ) OIEAREKRET
To KD, HEoME IR L CRLERESD, HAHFOLE DR
BETFLHI ETT,

ZIT, WSOMNTRENSHD T3,

Lo TSR &8 & 3713, WBICE T2 EME ZEMICINE L., EHL T



(79)

AFEL LI BURODRERZIT TR, B4 RIIEHRBERHEMROBERL LS
ZIZTHI LT, LANGEEPOMBEEZRZ L ZENTEE T,

RN ATEY c B 2T ANF L2 T, BN ATEI ARSI L CAE
Lido Bz, BREKHT 2, BAEHICSINT 5. BUAK SRR
MICFERA XL 2L, BOIKCCELfECIBizRITI LT, HE~D
MEAEBRL, BV ERY T4 THRAMICERT L2 TEET,

Vo 7 AL BYRA ML AZE U, BERNICY Iy 7 AT
LM EIED L k). HIFRE TS, IEME T2, HREEL, HAD
FTHITRE, HOPLHE WEE L2 HETLEEREESL 2 EDVK
yTt,

HMEDFR—bF b L, BYRLA ML AFAFHEFICEEEZ &L TV
LA, BMROYR— P 2R AZEIBRFFLTATLEE Y, By
YT —RBEMEEICHZET A LT, BB o — VR A ML
ARKRIAY VOFERFERZENTEE T,

BB, BEATBVWTWAZELWDR, dARE—ATEZVENR) T
Tdo MLEICELTWDL AL SAVET, KUZDIE, BYRIED I
HLORENZDTIE LR, ZNODEME EFAMNFEEVERYES, BHLH L
{EEBLZETY,

b L. EALIFIUE &b B4 - DIRRR AT B IZ OV T BT {728,
WOTLBRHEEBRAVLET,

SEVH

(1]

[2]
[3]

(4]

(5]

(6]

g GAL, HARERKRFICBTAHEM - 77— FA VA - ATHEFE7U T T AICD
W, https://www .juce.jp/LINK/journal/2404/03_05.html
BRI GAE, ARl AT &Rz H 4 2023, HAREFRRRAEBERA/ZE, 52, 65-104 (2023).

R ATIC K 2 A 2 Z VAV ADEEE &R RA 2 L 7 7 OFE https://
techsuite.biz/14337/
AT TEDLLBIBEO A Y ZIVANNVATT @72 )VE—A ¥ 7O 72 7% W https://

reinforz.co.jp/bizmedia/51937/

ChatGPT TR Y I IWANWAZHR= T LTIV IINVRALIIVANVAY ) 2= ay
Y13 ? https//www.tifana.ai/article/mental-article-606

AT EDHEE X2 F VANV AT T OB - R A 72 53 RR
https://reinforz.co.jp/bizmedia/51867/



(80)

(7]

(8]

(9]

[10]
[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Leading Edge Acceleration Projects (LEAP) in Health Information Technology
(Health IT) Notice of Funding Opportunity (NOFO)
https://www.healthit.gov/topic/onc-funding-opportunities/leading-edge-acceleration-
projects-leap-health-information

ChatGPT I ZLEEA T & T =12 B D)
https://news.yahoo.co.jp/expert/articles/21dc87a055770d777¢21538208b0b0e0b9efHa
7c

https://chatgpt.com/g/g-bUEcolrR3-mentaru-herusu-atohaisa
https://chatgpt.com/g/g-Onjzleupw-aiserahisuto-mentaruherusunahi

Abubakar Abid, Maheen Farooqi, James Zou, Persistent Anti-Muslim Bias in Large
Language Models, arXiv:2101.05783v1.

WASE—HE, W19, R#IE , ChatGPT # W /- A b L ADRRE LT 5T v v
MRy b BS, NTHIGESES, B3204 ¥ 5 57 74 TIERMT 7 A Lt~
A =2 7Wiges , BRI - LanfRRS, 20244E3 1 .

Dergaa I, Fekih-Romdhane F, Hallit S, Loch AA, Glenn JM, Fessi MS, Ben Aissa
M, Souissi N, Guelmami N, Swed S, El Omri A, Bragazzi NL, Ben Saad H, ChatGPT
is not ready yet for use in providing mental health assessment and interventions.
Front. Psychiatry 14:1277756 (2024); doi: 10.3389/fpsyt.2023.1277756.

DR, RN, kR, WK, AR, ASEET, &—m, HH
BA, SFESERES, BAHTH, N EN, AVIVAVA - AT AN (R)
EHBRIA T B ChatGPT (GPT-4) D387 —~ ¥ A @ BKEH % v 728Et,
fir&EE 2024; 66 (6) : 303-313.

Hao Liu, Huaming Peng, Xingyu Song, Chenzi Xu, Meng Zhang, Using Al chatbots
to provide self-help depression interventions for university students: A randomized
trial of effectiveness, Internet Interventions 27 (2022) 100495.

Yoshikawa E, Toshiatsu T, Nanako N, Shin I, Hiromichi M. Factors associated with
unwillingness to seek professional help for depression : a web- based survey. BMC
Res Notes [Internet]. 2017;10(673):1-6. Available from: https://doi.org/10.1186/
$13104-017-3010-1

Howell D, Harth T, Brown ], Bennett C, Boyko S. Self-management education
interventions for patients with cancer: a systematic review. Support Care Cancer.
2017;25(4):1323-55.

Cross S, Bell I, Nicholas J, Valentine L, Mangelsdorf S, Baker S, et al. Use of Al in
Mental Health Care: Community and Mental Health Professionals Survey. JMIR
Ment Heal. 2024;11:1-11.

Vidal C, Lhaksampa T, Miller L, Platt R. Social media use and depression in
adolescents: a scoping review. Int Rev Psychiatry. 2020;32(3):235-53.



(81)

[20] Penagos-Corzo J. C., Cosio Van-hasselt M., Escobar D., Vazquez-Roque R. A., Flores
G. (2022). Mirror neurons and empathy-related regions in psychopathy: systematic
review, meta-analysis, and a working model. Soc. Neurosci. 17, 462-479.

[21] Damasio AR. The somatic marker hypothesis and the possible functions of the
prefrontal cortex. Philos Trans R Soc Lond B Biol Sci. 1996 Oct;351(1346):1413-20.

[22] Patin A, Scheele D, Hurlemann R. Oxytocin and Interpersonal Relationships. Curr
Top Behav. Neurosci. 2018;35:389-420.

[23] Uvnas Moberg K, Julius H, Handlin L, Petersson M. Editorial: Sensory Stimulation
and Oxytocin: Their Roles in Social Interaction and Health Promotion. Front
Psychol. 2022 Jun 15;13:929741.

(ZfHH 74 28 7TH)
(Z#H SM74 3H TH)



RIBRIE

AFEIIWIFE R DR EL B E T 5,

PRI AR IR M AT 9 2 SEHE IR %,

7272 L. MEZEEDVROLEAT OB Tldik v,
FEARIIMEEICRERDO D DIZRY . 20T [HRERBEOFIIX ] (12
Lab0Ed 5,

JERFE RIS, MR (G - #8530 - R - IRt — b - IR - 0
J— b - BEmE W FEA L) 2HRL. KLY A MV EDT S,

7 BHEBOHFAIEIIHMEREXDIT) o

RIEIZ 2R E CEHEMBEBOFRMEIIBNTT ).

MEIRZ: &% 286035 5.

HARERFR SRS ZN. #5275 (20234E12 1) DI 23X
TOMXLIZH LT, 2V A 57147 3F Y AFERLI0ER (CC BY NC
ND) J 1+ > Z (https)//creativecommons.org/licenses/by-nc-nd/4.0/) %
FH Lo 94y AFAHR D, TXTOGLOEEHEICOVTUE, HERER
REMEFET 2D ET D T4 LY AWPNG ENHmLICOVTIE, FFE
FEWORE, TORLDOI LYy PaFRT 5 EEEHII, TRTOH
M Y rua— B SR, BB FERL. A AT 2 LIk S,
EAMER ST B R REERIC L AN ET 5. 72,
85525 (20234E12 A) DARNCIBEE S L7253 DT b AR ISR RFRE &
5D,

mEZE

FRAT e (F#) WG 5LE ()
i F5k Steven Kirk  HIE 28—
HIHE B #



HARRR R A IERER 2 EE 55537

FHTHEIA3LH  ER
SHMTEIABIH 34T

R HARER RS R R R R &
5 AT HARERRSE
BRI EL A R
T180-0023 HLCHB R i BEFg BT 1-7-1
HARERRY: RUESTE

FI Rl SEAEDRIRR &
T143-0006 HEABAH X RIS 1-2-20
His Bt~ 4 — CHTF




