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Ginip AL T B L OMEEREM D T -~ MHIZI81T 2 3BT

Owathtst ', EAESE ' M 2, RS | IiFsts (TN
SR BN A s FFIBIRS, SRt e
GPNTSRVPNE SNIRDAE |V NESNIEPNPNE SN T NE SNRPN IS S EFNE N

O FUHRIEE T LBIFIERT)

155 « HAY] Goi-interacting protein (GINIP) (% GABAg 2D Gou [ ZHFRAY
TS L, RAHRRIZIIT 5 GABAg > 7 /UICBGT % LHfEES LD, -
GINIP (% dorsal ganglion (238811, KO ~ U A X@MA 70w R EE 2~ 7 (Gaillard
et al, Neuron 2014) , AHFZEI GINIP 35 XN D Ginip i OF El7258 B A B &
T D720, T FORNIANTE H LT 21T o 72,

(K1l « J51E] Ginip-KO 7 > b 15 3L V67 B, F344 7 b (B4 1558
FJOVS7T B OFHRE3 PLE W, T MIA YV 7T R FICTRERE L,
FXAFRER & i aflidas 25t LT, iSO R 2 T Ginip s 255 insitu
hybridization #17~7=, E2HEH DT NT 7 ¢ LHIFIZXF L, GINIP Hifk e
BB~ — A7 —HUAR 2 VN Coase ki btids L OV s T s 41T

7,

[ & B22) MRS, s . RERIZIBUN T Ginp & a8 L OVGINIP O
FERA)RFEBIDTRO DAL, FRE A, BEROLHRERAHRE 23\ THIMIMA
VA —ma—a D ——"TH% Cabindin & GINIP 23HFEHL LTz, F7-
M= o — 1 (D~ —71—"Td % Tyrosine hydroxylase & |3 HFEELAFED H 172
P37z, GINIP K D 5B BRERE T, Al T 7 ARRIZ—E L Tk
ST FIVIIIHBIVIZ, Calbindin FEMEHIIEEN L Ginip -KO 7 > b, =22 hr—/LfH]
TORBRETRD Lotz

PLEORER LY | Ginip BIn 8B X O OMEY) GINIP (3HHIMEA > H—=a—
BAZFBLL TWDD, HfilEA o F—=a—a U OFREITIFE L2 ER
RE S AT,
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Ginip-KO 7 v ~ OfFETEIE K OFE T E T B R

OF IR 12, FAKD A # HFaE &FRAS

P RS, M RUES, WA, LA RO AEE T, KBTI
( SO 7 ABRIERT, 2 RIGIRBIASE, 3 () 7 — « = v
SRIERE, SHHKRE, SRBRE, T2 Y =)

GABAp AL, @, LB, AL, 22, EWELH, TANLA, K
i & OB N /RIE S 7L C X 7= (Kasten & Boemll, Neurosci Biobehav
Review 2015), Goai-interacting protein (GINIP) £, GABAg &K D G &
FHUCIET 5B A & LTS SN, Ginip Bl KO v 7 A8 MR
(ZIE B DI RSO & s LTe 5, 2 7 H il TIIMoOATEI R H IR0 b7
7> 72 (Gaillard et al, Neuron 2014), Z D Ginip Bz 1 KO 7 v b &
AN Lo T, IFETENR XK OGRS EITE 2 5~ 7,

[B1EFE L] Ginip 851 KO 7 v biX, BBtz R 2 G/
Y U REE ARSI LT TALEN JEIC K 0 /ERL L 72, 392bp RIEZE R % ¢
OMERE S » H#R DR T I 22— & > b F344/Stm- Ginip*3°%/ 4392 L 3t FRHT
® F344/Stm Z45HE 6 BHIZ T, 1) IHFEMTENVRHEER, 2) M2 +F
KR, BLO3) Y ZAKKEARZ EEICHENERmLTZ, HHH
T — 2, WEFEOIC R R LT,

(R & B2] Ginip a1 KO 7 v NI, HETEIREMRER IV T
FHECHEITEIM S, AR T+FRERRICB O I CRLIRT, £
U ZKHE BRI B W TR CRIEFEH O TREETH 72, KO 7
Y MEZBWTBIEINZALARIL. GEAENTHZ 7=/ X —EAD D
UVMETF v RV GINIP OR(EIC LY EFICEB LW LICRS &
Bz b, KE NIH EXETE R I8 W CTHEENMW O 472 & T IHEE) )
TORMM &2 #E5E L T 528 (Clayton & Collins, Nature 2014) . 4[] DR
BoMENE OGN, Ginip 851 KO 7 v M, PIAZIED R R
~DOIGHRARBEDOEEMEOH LWETLE LTHHTHA I,
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JE « BERIRTT /L ZFDM 7~ MBI 51 7 LF U MA o A Y 55
PR DR

ORPHaRE | AREDRE ', (O sk ImET- 1 2
EUE—2 BEPHHT. B !
(AR - [ - Sy GHES, 2 R R REW )

(B V7 F 22tk Lepr) DIERIRE (fanty, fa) A 2 N0 < BERINET
JV Zucker fatty diabetes mellitus (ZFDM) 7 >~ b ((EXAFR Hos:ZFDM-Lepr™) 70
HARE U 72 Cl, RIS A 7 LT UIREMEA A ) U WDBEEDGRD
N5, AlE, ZOA B =R NN TR ET T3> T2,

[J572:] ZFDM S50 falfa 78R & SHBOD falt~7 O A 2\ AN D 7 iR
FJON1 IR IS 2 BRE L . FEIES & IEREES (B 300 um LA E) oo
BEMET LT, £12, TROOBERICRIT 54 7 VF UEEMEA AV 550,
(7 VTG TRER 7L o — R L AR EE S A 2 LT,

(53] ASTROMRBEIR AN 5 2 ERBEREOBIETEL 7 Wl 5 11 s
(ZNTTTHIIN L7z, 11 BEEEORERIOA v 7 LT U BRI, EEDORE
SO L TAT BRI TR LU, A 7 LT UIREMEA A Y
Y INIAE RS CRE R S e, FEIERIERS & BRI BT D1
70T 7 ANOENIEFGTHREE LT X I VPR S, RS
[CBWT I IVE S BROBEAREENTRD B,

[#538] ZFDM 7 v FOBEBICBIT A 7 LF U REMA o R ) A WEED

JFRE LT A 27 VFUZBROREIUR TR bONS TV Z X ARPEARE 27K
FNERIE S ORERFHIE N SR S AT,
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PRRHIR A b e 7 4 —ET VT v b OB T B R

OHPEA |, R F2 HEAMHE
(AR « 5 - B EBSRR . > KUK - IREEF75)

HE-HM]I KK Iy ME, =FAr=ra V7L 7 (ENU) I a2—%
VA VAIBWTRAENTZI 2 =X FRHETH Y Bl S 5%
e DBATHRE - EEEEL 2L, WREICHE L THIZED, KK T v b
DERTIILEOERER (A7 2 A ) BBEINAT-0, fki
KA RrT7 44— (NAD) L2Miaiiz, A TiX, KK 7 v ko
XA R RIS DFEME 2 b & & b IT ., D5 FE s O W B T rI R &
it L 7=,

[FPEE- L] RIERTO 3,5 B, FEAE. D T~10 Ml D €8 (kklkk)
BLOKEEZ v hOfK - FhiZ &2 a0 ilRis 284 L, HE Yl
F 0 R L7, AR R AR IR LTI, BT BMEEER L iy
ThT74V, ma—u T 4T A K (NF), 2 EXFF UHUREEZ H W
T SRR AL B Yt % I L 7

[FE5F - B8] AT o FTiE, 3EEB»OMIBOELR « 5 -1 - U
VOB DOFENE & MR E OFEMENRRD LIV, KK 7 v MBI 5iE
M5 D EF D RE ST, FRRMBERD AT =1 A RIFEIL, BIERTO
3G D AR - IN - HERICB W TERD B AL, BIERIC LD EE L2
DRI 8 > 7o, FHETIZHOBE - REHE - (L BE D15 3R &2 ol c, IME TIE,
FAIEBEH AL - BOIRREZ - BRI Z < REL, KK 7 v DA
T A NWREE, EE (EA) BT IS BEE T 2 BRI EET 5
ZEMHBMNE TR T, e, REMABMETFRIIC, AT e A Nixv
TAEEA, NF, 28X F B2 R L, B HMER LTI, X
7 x4 RWIZ densebody, ZMEL7=I bz U T, BOR - EIRAEE
MEEERE L T2, iR ik DR E S F 7 AREHE O B AR
ENT, 5%, SHICEEMAR AT A ROMREENT 2D . ABHIC
BUIDODATZ7zuaA R - WRBEEORAERA =X LOMAZ BT,
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TL7 brRL—=va VX DRERET v b OREIER

O I Em ' IRESRAM ' BRERA L il ', E Tt 2
(BRORBE - = - Mt BB SRR R . PBRRBE - BE - SEFERE - 7 AR
s —)

REACEMITE NSO A D LD R EBRITIT AR T
ARV Y —ATHY, T TIZ SCID ¥~ A% L NOD-scid, NOG
RE MBEARAET T ANERASIN TS, v A LD HIRNKE g%
RET v MIANBLENES TH L7 E@m WA RMERS 5,

UTAE, A7 ) L FREE B CRISPR/Cas9 OBIFIZ LV EBRH T
FCHHHBHREBEFRENAREIZRZY, blbIvbERTFHRET v b

(/7T TN oAy, arys ovatE) OFERBEIN%
Bl L C& iz, Aoy bR —ya 2 M LEFETER R
WCHERL L 720 R T v N ElET 5,

[#F8F & J7iE] N2rg EAsF. Prkde Eis+. Rag2 Bz FE LT

T gRNA Z %5 L in vitro 8552 TR L7z, 9-11 # s O i F344/Jcl
(2 HE PN L A it L AR BL 2 L2 ERE L 7= 2 FE I % Cas9 mRNA (400ng/uLl) .
gRNA (200ng/uL) % & de 40uL OKGHL (OPTI-MEM) IZf L, BI5 &
Azt L7z (R—=X—= 17 huR L —% —NEPA21), HLiE#% D%
PRI 2 MR & O L. 9 HE O AEIRME Jcl:SD DO URE ~FAH L 7=,
SO EMFIT 24 B TY = ) XA T LT,

[# %] CRISPR/Cas9 L =L 7 faR L —y a v ZlAAbEDLZ &I
L0 GEREEEEETFD ) v 7T U N7y M EERT S Z LI
L7z, BREANRIL36%-100%6THY, BETIZEDINNTYXEDD
LODO, MU THEITEHNENZ D, BTE, BoNmBERET v M
UY—RELTOEREHREIZ, ~A 70X b AT A TREHMER L
TWo,
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Pneumocystis carinii OFAEMEEIZH S PCR AR &M £ O M5t

OKREFHEF. WIHEEK, #&n M. AT &1,
g —m, mE &
(KRB K E AR - b E B F B i)

[ 5] P.ocarinii OBMETHEHBRED L IIMZ28HM L, FHEBRES
DNA fliHi %% PCRIZ K D HENR STV D,
UHERICB W THRERLHMOFRENE L TND, ZOD Z ORI
DONWT XY CHESEIZ, ATRETHIVZEM &2 E0 LTmE £ ol
ITZ DB RDMESLDNVEE L Tp o T,

[BA] @84 & £ Ul & S84 T & 2 HMRER . WV dS K OV SETR
(R 92 KU 8 VIR AT BE DS & Rl S L7 DNA &2 FIVN T Pcarinii
DR Z R L7,

[FBF] Sk DOt =%—@¥ & L CHE STV 7= F344 nu/nu., Wistar
MOEM LTz, EERE ) 51X - TAMETER U, AL B D & [ X IE M EE
BV, "JERSW, liEzEILL, BEMEE LT,

[ 775 ]1DNA #hH : fili¥ > 7 /L : DNeasy Blood & Tissue Kit250 (QIAGEM)
MAMESE, K&V 7 T A b ALHE
PCR : PCR Pre mixture & L C puRe Tag ™ Ready-to-Go™ PCR
Beads (GE Healthcare) % H\ 7=,
¥~ 7 A4 ~— & PCR 5:{f1%. Molecular and Cellular Probes (1999), 13,
ppl47-155 O HiEIZHE - 7=,

[#55 & & 42] F344 nu/nu O EAREN) OWRMEIA S < WE DY D Pearinii O
BB TRECTH -7, Eio. REEHDY, Wistar 2 RHIEHK, GG
B L CEM LERE RS WIKRICEBWT Y Pearinii D vz,
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ZERLL7-, 2O GFO/RZEIZHEFREIZTE T + XAHE K BB536
(Bifidobacterium lungum, #x/KFLFE) Z 1% W/W)YDEIETHRML, © 7
4 AAEE GFO it —2ARZHE (GFOB/RZ &) Z{ERL L7z,
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BIG AL X HEPAZEME 7 4 L & K L > 7 (Bioclusive: Johnson and
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Pain

An unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage.

Note: The inability to communicate verbally does not negate the possibility that an =\
individual is experiencing pain and is in need of appropriate pain-relieving
treatment. Pain is always subjective. Each individual learns the application of the
word through experiences related to injury in early life. Biologists recognize that
those stimuli which cause pain are liable to damage tissue. Accordingly, pain is that
experience we associate with actual or potential tissue damage. It is
unquestionably a sensation in a part or parts of the body, but it is also always
unpleasant and therefore also an emotional experience. Experiences which
resemble pain but are not unpleasant, e.g., pricking, should not be called pain.

Unpleasant abnormal experiences (dysesthesias) may also be pain but are not ﬁ
necessarily so because, subjectively, they may not have the usual sensory qualities >}I
of pain. Many people report pain in the absence of tissue damage or any likely ®

pathophysiological cause; usually this happens for psychological reasons. There is
usually no way to distinguish their experience from that due to tissue damage if we
take the subjective report. If they regard their experience as pain, and if they report

it in the same ways as pain caused by tissue damage, it should be accepted as pain.
This definition avoids tying pain to the stimulus. Activity induced in the nociceptor

and nociceptive pathways by a noxious stimulus is not pain, which is always a
psychological state, even though we may well appreciate that pain most often has a
proximate physical cause. Y,
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