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BIERICAIEST 2 TREER L0720 RS R D H 2 BhiR 1K %
DIMARES %38 > TRERDRERIER ~, TRAE EREH D H 28R IR ON
RIER %8 > CRRERDOEMEA~EF T 5, —i%ic, EM=E ERISREMSE, T
R ERISMREEORMEESEATRY ., AIEITR R, %EI385E E
FEbEND, £, FEEERICIIMHBIRAEEL, TRAZERICT
MBBAFEELRN LE0nb, EB=E ERIIFICZERF, TR=EERIX
FIAKFOHNEZETIREHRLEZONTND, Ay RE RFRR
v ARVE RRBICHEIND A v R RF Carettochelys insculpta 1%, P
PRER 2RV T BT 5 2 E BRVEEKED T A ThH D, SEFHLIT, *
SEEMGE L BV FIV TR v R E R X ORE R % R8T HRAT
L7,

[ERLBE] BEEOERIE &AL BT L 2 BE _ERITEICHREME
RARIE 2 & 7, FHBRE RNTW e, &5, BRAEROIMARE & R,
BRERDERIES & TRIE 2 XBT 5 Z L IXTERP o7z, Zh b ORERIE,
Ay BRUE FXFORERN, hOIADEFNERRY, FITKFOEHNE
SRTHE—DEERTHR SN TNSZ L ERETS, (COI: 2L)

16 Cholecystokinin-expressing cells in the mouse kidney and their
possible roles in urinary sodium excretion

Hiromi Takahashi-Iwanaga, Toshihiko Iwanaga
Laboratory of Histology and Cytology, Graduate School of Medicine, Hokkaido
University

In our previous studies, the natriuretic hormone cholecystokinin (CCK) was seen
to exhibit its gene transcripts and the peptide products in a renal medullary region,
while its specific receptor CCKAR was shown to be functionally active in the late
proximal tubule segments. To test the possibility of CCK acting as an intrarenal
mediator of sodium excretion, we examined mouse kidneys by (1)
immunohistochemistry for CCK at light and electron microscopic levels; (2) the
quantitative in situ hybridization technique (Baskin & Stahl, 1993) for CCK
mRNA in animals fed a normal- or a high-sodium diet; and (3) metabolic cage
experiments for the measurement of urinary sodium excretion in high-salt-fed
mice either treated or untreated with the CCKAR antagonist lorglumide. Results
showed immunoreactivity for CCK to be localized to rough endoplasmic
reticulum cisterns of the renal interstitial cells in the inner medulla and the inner
stripe of the outer medulla, with gene expression for the peptide in the latter renal
region being enhanced by high sodium intake. Lorglumide significantly
diminished natriuretic responses of mice to a dietary sodium load without altering
the glomerular filtration rate. These findings suggest that the medullary
interstitial cells respond to body fluid expansion by CCK release for feedback
regulation of the late proximal tubular reabsorption. (COIL NO)
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OEEs WL, H #—2 WIGHE?2 FEKE!
JEJNERKRT: MERIFREE - BRI 20T BRI ERE 2

GnRH FHEA DR IEBFN LRI 22 LIS 2 R VRERIE LTHVWSRD
B, EREE~ORBBIC OV TIRARRBE, £ZTC, SEFEAIZ, #T v M
ERHEZ T~ GnRH agonist & antagonist ZRMERIAIZ 5 L, dkSHIE 104 U 2 1R
BT FANC B Uiz, TO/RE, agonist BEHTIT, BEBEEMLTHEE
TIHEREESRMIED L, 0% 28 H HE TRRIHEROZERSEATL, —K,
antagonist G TIX, 5 7T HEECIXEREROETIIRRT, TDOH% 28 HH
FCTRAMICEROERSEATR, 22T, RERCEE CRHEEMERGEZ TR Lz L
Z A, agonist EHETIX, 4 HE X VEN - @A LKAl E Bbh s 2E0E
M ASHOSHIAE NICSEHBELT 5 L L BT, 14 HEETICRL MY HROMIRZEE
ASEEJEMNTIRHNE L CTRE S R RS MRS BED D RI¥ L7z, —J7, antagonist
BEBETIISEEMITHEE T, 7 B £ THRSHEFZNELL RO bR ho
o3, TOBBBITE/L MY MIROBRESES, 28 B H £ TITIZRBKE R 1
s HORSHRE _ERC A DRI LT, K DORS R ASE BB H L7z, S b8 L
). GnRH FBEAEHEE 512 K VA U 5 LH > FSH W 0iliL, /v b Y Mila oMl
ZROBMEFE L. TORKR, WS RS %Ko THREME LI H%E L.,
HFRBRENEESNS Z L RSN, £, HBFRAZEN - A Lz2E
MIRROD BT, agonist FRHMERAE GO O —i@tkD> LH/FSH MRIZHIEAS Z O ik
MEOEMBRICEELEX DL 2T b0 Bbivk, (C0I:721)
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18 WRFEBET » MOB 5 IR L OB

O35S, FHEE, FHRRK
BRFEARY BEFR BREMRHY

[ 5 & BE)] FERBICHE - T FFRME(L D FE AR 2 TR B0 IR 5 5
Z &% BRI, R LIS RV THIL 2R B 2 o TV 5 7 v o —fElE,
FFEME, TEHEL L7 FFEAMIE (RARHESEMIAR) 12U THER AR IR SR
L7z, [AHBte FiE] Wistar BT v b2V, ERBECIIEERBER A
THARMVT Y b 60mgkg &, RFRBEICITABERGRE K E BIENIC
#eh Uiz, FERFPRBRER%, 6 y HRIETHEL 1 y A Z L iThErE
R LU, [fEREEE] FFIBIC o -amylase HFF PAS RS &M+ & 7 w1
—HREZERPIC AT LN TE, EREE, SR E bICH/NEDDR
IR bz, BERIBOEITICRE, AR ICIER RS 8IS % &
7 v 3= HRROEIIE U, EIHE OB > TR Lz, FF/h3EDD
TRICHE AR /N NERTFE B O WA DR BEEICR NS L ) ichk b
L. BERD Ui, FFEMIREG X OFRRHESEHIR I BB TR N E2E
ICEIEDITERO DR, FEREOEIT L & bITHICHF/NEDDR THEM
Uiz, UV /SBROBESCHAMEO/NRBRROND L 5 1C25 &, FFEM
i, FARRAESERIAR TN L, SRS RMESERIIRIZ T N & OFBRR B B I 2 5k
BEIhiz, ZhbnZ & Xy, BERFEOETICE DFROBEEICHE
ST, 7 w8 —fifa, FFEMIE, HRHEFEROSMIIRVICERL, 5
FRIBICBIT b2 b2 b LTWD Z E AR &7z, (COLNo)

19 SR SRR ~ ¥ R OIERE & AERARMETIC 31T B galectin-3
BRI IR & IR B 5 251k,

Off it !, Ak FiF2 BE M3, B KRS B0 JERER S,
e ERS MO HEA Ak #BE?
VIERBEE, 2 b RBeEAMARAM B,
RIS, A ACKRBEIE AR A B E
AV I FNE, BT b—RERBT BV F 0T, BxhEGBRRCMET 5, K
WFZeik, EBRAE CREENE % (EAE) ~ U RIS galectin-3 Mt [
T, FRIRICHE D BALE AT L, JRIBICR T BB ZHOMNCTH L 2 HME Lz,

STy v IS A EEER L AL VRRLZB SRS T Mz
EH~VAOMENICBATSHZ LT EAE vV AZIER LIz, T MIBA%, BIE
B, SR — 7 By, SEREARRE D 3 S DOBRE CHRi% & TIEHE (L1-L6) ZHRm L,
TR L OB L~V OGIEERMEFIC L Y galectin3 DFTEEMAT LTz,

ER= T R, FHECRRMHERIC galectin-3HIKLIZMH T& 9, EAE = 7 XTI,
FAERTL 0 ARE, BT, FHERSRHERIC galectin-3 MMM BIZR Sz, iR L Ok
O galectin-3* 21, Tbal*h L < X F4/80*D~< 27 17 7 — % L < IIFEMALHE 2
TV T Thole, MREBHERTIXRHIC DA galectin-3* MU BIZR SH, RO —H
@ galectin-3*Hlifidi% Tbal*/F4/80* T, Bt L=l L R 4 @ir~r/n 77 —TTho
Tzo BIARDKIERSY D galectin-3* I Tbal /F4/80 T, EVRIROBEERL, 7V 7T
#Mifd~—%— (3PGDH) %8, HEREZ b OZLnbbdFDY 2V AMlRTHD
L Bbhiz, #itkicIT % galectin-3*3 = U UHIMITIER BAFHZ b o & b E o7z,

AWFFRIZ LV, EAE ~ U AT, galectin-3 IXRIERISCBfEC 545 & T
nd~<vru77y—UbL{EIzul 7L EHMROBAECHE I Uy
T HAREMANTRR SIS ¥ 2 U VI RE T 5 2 L bbb, (COL: 2L)
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20 HGF I Cuprizone T R PEB 2 FHI 35

OmBFEREE 1, BURELHE L, fAvllie e, HHEEFE !
JENNERRT: SR BRET R EF 1
JENERKY: BEDHEEE 5 —2

ZFEMERE{LAEMultiple Sclerosis, MS)IXFRAMRERICENTA Y IF v FadA b5
WITHEE M EE SN A BBERBTH D  RIEICHE D BB TSR BN E LD EE X
BRTWS, —K., FHRREIEM % b Ml 5EE T (Hepatocyte Growth Factor, HGF)i%
Za—nrPbRWEh, MS BEOMEHRICEVTZORERLATIZ LR Mbh

TW3, if_ hnirkﬁk X MOG M FBRA H T 5 e MM i 2 (Experimental
Autoi | , EAE)IZ 5\ T, R AMAE RAYIZ HGF b@ﬂ%ﬁét‘f_
~ 17 A (HGF- Tg)’Cli E?iﬂvvx AR THRERIERSENT 52 L 2H LM L,
NLRAG, BEEEICET 5 HGF ORENCIEREFHRABELBEEA TS,

% Z TABFJE T, Cuprizone FHFEMEBIREIC I\ T HGF 23 RIETHRIC OV THRRE
B#t 1T o7, 02%®D Cuprizone % #N L 7zfilkt% CSTBL/6T B AR~ 7 X3 LV
HGF-Tg fff~ 7 22 4 BRI 5T 52 LItk o T, MBIV TBBEZFHR L, iz
R gEINAR I VRERToE 25 AR U X CIEIMBICI T BB
fInk, Zhicxt L, HGF-Tg ¥V A CHBHORENMEN o7, Eiz, HL ba-1 K
3 L UL GFAP Hilh & W il b 25 T o e 2 A BARIv Y 2 TiEI s vy
Y77 A hutA b OERFBBBEEIRICR® b/, HGF-Tg v VA TIRZN L 572
7 ) THIROERIIH SN T\ , DLEORER X Y. HGF I3 Cuprizone FHRAIENifEZ
W5, TOWFL LT, HGF BR7 X hayA I/ n sl 7 ORBE~OE/ME
5 B LV AREEREZBRS, (COL: 2L)

21 HLMOG HHitke 4V 5 FadA b

OBCRELHE, & MmR#F
JENNERRT: RS0 B R 0T

2R PERE{LAE(Multiple Sclerosis, MS)IZBEfi% A & L7z MR D RIEMR B CTh
Y, HOREBFSHEE LTEZLR TS b00, FIKIERERATHD, £z
J4E, aquaporin-4 X° myelin-oligodendrocyte glycoprotein (MOG)IZ%i3~% H CLHiik D%
RV, #ERIZMS Ok &5 2 b TO KA HMREH-E AR b7 KA
(NMOSD)X®> MOG Hifffiiflh &5 B DRBITIEEND L 5Tl > T, MOG
HifiKBIE NMOSD (2#i< 3 % H O L\ MS FEURBRTH Y | B2/ 54 )
SFv Rud A MERMIZRIT 5 MOG 1251 % HEHEOFERSRD bR TND
A, FLMOG HEHUERA Y I57 v Kt M LTED L 5 RIEMA &R
WCHAATH S, 2 TAIFE T, HLMOG H ChukPE#A Y 957 FadhA
M RIETREIC OV CHIRAD FIR 21T o 72,

A Y S5 FudA hoRHPICH MOG B oHifkzim L., Mk REAa T
% % myelin basic protein (MBP)IZ DWW THat L7z, MBP (2R3 B Hiik % FV T hufe e
BEITo72E Z A, HFIMOG HEHEOFTIMC LV | MkEE L BKLE, &5
western blot % iV T MBP DREZLEEZMRG L7z & Z 5 MBP ORIBTL LA LA L
TWBZERWALNL RS, Z0 X 5 2FT Ridht MBP Hifkh MOG Hifka Fv
TR THERD bR T,

Y EOFERN S HiMOG HEHUAIXA Y 7 > FudA MIEEEA L, fEfhiE

EEEFZRITZENREREINT, (cor: 7#L)
22 Swstt P ATHESERIC X 0 TR L L
FAIR IS A O B E

OBRILEI ' REFFHE | BUIHIL °, WABRSLTE *, G °, T EE °
! BARITR Z () F AR - MR ARRR LR IE ., * BLRT R (B A B EER L. ° 5L
RTRZ(E)ER AR ERIE, | KIRKZ(DIEACEER, ° KIRKZE (AR
Fp T Ty YA AL FRFIC

B2 1%, EMERMIAOEE L BLE TTREL T AMREMEL AV T =Kkt
P TR Z S LT, AA TSI M ERERE B L, MiafsEE %
P —MEEOFRAMIE L, MEHDNIZV L SE Ry NI — 2% & okt AR
HENDLRY, EhOE RS RIE RN E in vitro THELTOEBRRLRLEEZ DN
%o BER % 13 AATABCBEBERETT VLU T EENBIUERANEEEH
SRR DIBREBIRE L AN =X LB LU BB FF IS W TRT 21T o TN D,
ABFFE T, KA HT-29, B X OB/ ARR SKOV3 IZ oW T, ATREEE
HERRIC B D RETEAI M BB A TR B 200 I THRAT L 7o, HT-29 13, TR LICEALETERL
RBLIEEL, ZO% R TN LR N OH AR AREREZ R L, Z0OE5H
X HT-29 MM 0MRELBEEEEL o TRY, B Z R ThtE, BLUW
BRABAREE ~DORBEIIALN T BWEBREEE R LT, —F. SKOV3 II@EWES
REEMOBIIEE R LT, FR_ EICBAA A . BEZRE LA s L
RBLBHICHE FICREL, BICHELASDEARSSEE ST L, M
2T, SKOV3 MDA LI EN~DRALRDZ, Ziud, ATHEKICBWTE
RO R R, AR~ DORE LRI, Vo ENEBEERIICIRZ 2810 T
DBIEEZBND, B EXY, ZRTENA TIEBHEGS TR R R B 2 7T
L. B FEBOEABICRIRICBWTHEARY — LV ERbEEZ LD,
(COL: No)

23 SEBEI IR\ 331 B F A A O TSRO REAT

OZKFIT 12, HARBREH V2, [LAFKER -2
Eigz—%#gﬂ%ﬁﬁfﬂﬁﬁ%i IR RFRZEGE A BRE 2 E R
= 9EE

[ 5 ] FEBERE SMANT > 2 FEBERSRIFE AL (VRC) 1. pre-Botzinger complex (PBC)
ZHULNIRER ) X ADFEREIT> TV D, BEOHE T, EHD PBC M THIEMR
HEOBSHNRH Y EHD PBC THRINZER Y XAEFHAIETNDIZ LHH
LTI TWB, LAL, VRC IZiX, PBC DYl Botzinger complex (BC) A3,
AT ventral respiratory group (VRG)A3d ¥ \ VRC 2|21 2 EAEMEIZ OV T
B B TR o TV, ARFZETIL, VRC OFFERICHIT 2 EAERKE, T
MR N L — P —ERIBEIC L VLT A 2EME Lz, [#8 - Fik]
Wistar Rat (&, 8-10 i###) % 4 #2535, ZMD BC, PBC. anterior rostral VRG
(arVRG), posterior rostral VRG (prVRG) (225 k%> B¥ 7 =2=v I (CTB)
EENENEALL, EALBRRIC, 4%/ R VAT AT e FTRGEER.
fMERD 50 um BEHREG A A2 VERL L 72, BAEEEIA 130 CTB fifk % AV Tl e
L. 200 umEIZAHRMD VRC IZHIT 5 CTB Bttt Miiast 2 8E Lz, [RR]
L OBIZRWTHARIDFERERESMANC B HERRAA < 383 B v, I PBC B
THHERRIEZ < | ARID VRC IR b BHERED 30~33%72% PBC 12385
b, E72, BCEAB T BC IZ, arVRG HEARE T arVRG IZ PBC [ZRWT
BBAERREARD DI, ZREN 228% & 27.1% Th-o7z, [EL®H] PBC 24
L LT VRC 2 TELAEKTHZ LT, ERADHERY XAEZHAELTNDEE
z2bid, (COL:72L)
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24 HAL Y BT x I Cavz. ] IZRKII 7 A% v MDA, S
v RRFEH, MRZET Y MY —OMERFICARRIRTH D

Ol X&', (LF EfT, N BF°, B '
HEHREREE - [E - fEEIR A
ERTRK - MR - pEARAR

INMEEM—DH = a—n A AF e (PC) 1k, EACENRZERE T
T AR O FATRRAE, TALBPIRZEE Cld— AR 0% ERRHEIC X 2 BEMER
EEZIT TS, PIQEILVY T LAF ¥ FNOUEYT2=y b Cav2.1 i
X ERRAERIIC X 5 7% v o R BRI NS U RN A~ VY T A
AF U ERASE D, PCHREM Cav2.1 KIB~ 7 XA Tid, B L ELE
BROVTNLHEIME, EATRRME K BRI O IE R b, B LS EXE D7
TFEORFED b, 5T PC HIMESE, /MMy FIRS TR T — U BRR
ERBO LN, FE, RIEHICER CRETFREEFEHT S Cav2.1 KH#E
~ 7 AEMERR L. FRIEHI PC 2B 5 Cav2.1 ORER TN, BR~ TR
TIXFHEEL 1B T Cav21 X237 OFRZRBA. 28 THDL»RIEEIL
. 5T PC MEREENBIE SNz, FHEK 3B TIL, B EHRHEOIEE
WO —RERERUCITELIZ R DR Do 723, EAEDIRZSEIZI 1 D HK
ZEEIBFEIERK & FATRAEEL IR O NI R LN BE S, NV IR
RE—UEBRAELBE SN, ULOERENDL, Cav2.1 I35k PCicE
WTE B E — KR OMERICIZE Db > TRV S OO, ITAEHIRZEEIC
Bl B FATHRHMES T 7 AR AWK T 5 2 & CTHEXET U b U — & HeRF
L, NV BRSFRES PC EFERICLBDoTWH Z EBRHALME A
272, (COLNO)

25 <+ ARG F T AD AMPA B/ V¥ I VS FROBET
MR HA SRR L 5T Th D

OWFERT, KRBT, EDHEE
IEERF R EXOIERE BRREYEEE

BRI RIMBEOBUR D D D AT B A Uy ELEERK - HIBERK & PRI 5 1 707
RV EEES U< IXMBECHR A RN & BERERH A~ BT 5, B ORIERR
BB ITBRGR RN T ORI CEBER - R DN T VAR EETH DM, Tk
WL RDINE I VBN T T AOBESIIAATH S, Z ORBEEZH LT
T B, VT T ABEORER T & UTEHER AMPARIZ WV H I VSRR DR
L. MR AR & OBIRIC oW T RS BB IRIC L W RE L, HBE
B - B O PRI OBRER D, TSN AKMEE & BURERD IV 5 I VB
EBIMER R L TR 5 A RO T A BRI AMPA 2RO REICH A
RO e otz, EERMEMEMTEMIRTH 2 VT T AT I VBT
KIMEE L RIRD D AN EZT 5 F P RAOZREEEORICEEZITRL ., PR
AR L VEIER U LAV o, ZORRIE. 2RO B T AR FREE
B KEED” T VT T ADK 5 15T dH HUFR/MUD /3 Atk & 135t B TH
V. & LICHREKRTOZEREE L. WRI/NHO” 550 U F TR L~ 3 1572
oTe. U EDOFERIE, AMPA S2ARE A HIBRFEC AR D b3 —Hicmn
ZEERLTND, ZDX ) ey THEIFNERIE T 2 F 2 Y VAR F—33
URBERI K DIRREM O BB AT DO RKBE 0L L E R HAT B
DO L LTHIEL TV Z L BARE IR,

(CoL:7 L)

26 R COBES BB A XA

R M, AR TR KRB #T
BRBRSIERRE: EFE FHEAER - JAETRE

FHEBEO PR Z 5O 283E, b AT LRICHES L, 80T - B -
RMERRIE DA %5 TR HIRID IR « MEATHRE S 5, IRV e DB DL
TEE, BRI AR L OB R~ ORI B &t LTSS h D, Bx il 5Ehbied
JEEERES S =D MY OREEBICIER LT, BRI R Ml L 0
HIEBRH OV TR TV D, 2 E TICRAEPHIOREOPRHIE & g coBDR 5
2 DB T ~ORIBISBIOREE A A AN LT D, ARRTIE, W CoBsism
MRS BIOD 2B -V T DR OFE R A 85,

=7 NYRRES. 5 OB O—fAE L7 haRl—y 3 A2k GFP SR L8, 1
SRRIT 1A EN 24 C ET. 0 IS O3 L TSRl DB i~ OB X %, 3 Afliciz»>T
MRS LT A AT TR Ui, EREMIRO—RET, $RESRE 2 a3 i i,
ROPS TR IRPRICIE LTV oz, lx OBBIMIIIL, Jeiinsonid 5 fetissii s
{HifE SRR OHERR, K% - HIRUADI BN & TREIT 5 LIRS - — i D% % Jolizei
LLTIREE, b —HORREBGESEE LTI AR b I iE#kE 4580y
A 7 V)R L TBEN LT Ve, BERIRESHE S & ThalioTo D SRREL T,
HVNZIRIET B & 0 IR A Ve BIAY MEIRICIE L O BRFOMEZ D, E7-813%
DJERRETHE, BB s & DEIRBNCIET D & JBl % 5 oA THIAIRM LT,
BERI DI AT DBE 2R LTz, BBk ORI LI I AR R ORI 2 oy
(BT BZ b, /T 58 R % B U= BB OB 23, HESEA~D—HR2 R
MDA G35 LB Z bz,

(co1:721)

27 B BEER-MERY A & L ORI EBREA 5. AN
5 REHENRERL (B S BIEERL) ~OE R4

OffAIR, J\AREBEAT
BERIERKT: MR - BAEFHRE

INMIERRAR % D £ < ORBTIX, MERFEFS T 5, UL, /AVKAS, BER-
BEFAINVCEDEIREFEELTVENEIRATH 7, T T, /ML, FEIR-
WY A 7 NVICEET 2R L OMRERETRD72D, 77T /Mty A VA
(AAV) R7 Z—ZEfTHE b L—3—& LTHW, =T 2/NMM/RE VI, VIII, 250
12 IX IR B 7 AF v RO RS 2T, WHH V7 H (heGFP) ZRH
T B AV R F—F/NB/INEE IX FE 723/ VIIT ICHEAT 5 &, hrGFP R0 @5,
RBWNT, hrGFP BL ST b7 1 P BB FRAE RS I/ NMEIEE  (MPB)
WCER SN, T, M/ TX E7213/NE VITT ORI AS, MPB (C BB
LTWBZ EERBRLTVD, MPBIL, LAREIRYE /7 > L AREIRR OFRRE 2 il L
TWAREE TH B, RHRIYIC, AV RT F —Z /BN VI IZEA L7 5A . MPB I
hrGFP Bt FRIZBER Sh ik oTlz, 2T, WPB ~OEFHREZH57-01c, K
{8l MPB {23474 b L—¥%—0® Fast Blue Z# A L7z, Fast Blue Z £ L7- MPB & [7]
W D/NFEVITI-X « F3E - SRR BED/NMBT V% = {ifgd3, Fast Blue iZ & o T
ITHERERR S iz, — 05, /NE V-VIT - /NMiGEER T, Fast Blue £k 7L 3% o —iffifa
BB EhRN o7, FERIE, ANE VIII-X O 7% iifaik, R MPB (2 H
$I DR, /NEV-VII OF V% o ififdid, R MPB ICEEEH L2 L 2R LT
W5, /NEVIIT-X OF V% T iiffah & MPB ~DEHEIZ, /Vi%AS MPB 241 L,
FENR-FERRY A 7 V2 HIEICE T 22 L 2R LTV, (COI: 72L)

28 YT AL YR PREICENT 52 EROTRICH T 5 &8

OFIL(ER) X AE HEN . E XM ER B2 &E BB
WEZR %2, B4 !

FAERER RS EFH EHFEHE! BERRE EFHN BREZR
HE2 BRKE EFH HKEEEFELE’

PARARRICET B R OBFZIX. 2007 EICHFEICRB VD TERAZERN
FRESNEZ L ERETIMAEDHE CTH D, BERMICIIIE RZ I VESCRT
A FARENELORREL L TERSh, BBEM~OBMAICL > TEL
ZHHITE 50, 2EETEART FE—HEBR L Vo ERICIE, BIRE
FHCRETERVWIENBETH D,

Z ZCHARMRRICBIT DH - RERZ AR L LT, R REEORET
bOYT AL VAP REEEELURZREICER Lz, &) DML, MERL
A AR L LTEEMLTWA R, TR bOBWIIREMBHATE TR
Wb THD,

FHE L LT, AMERREOGRICHS T 2 FMEA IR 2RISR OR
RO, BT AL R P RAFRICELRZAGREB L FHICRB O C—IBAI
SELEETNVEM( v 7 FU VB ERVT BEABREVEOK TREIZL S
FEHTEIOFHE R & T ME L 7=,

ZOFRER, T RE R P REFELRZAERT. FREAIZSNTYT
AB VAP ZERLIIRBFRADBRLY, SOICEHTOZEGRD ) v I FY
VB X DEATEIOFHETITHH vz,

o T, P T RAZ VR P REBITEUT 22 EEIT, EAZEELE U THEE
THZ LRI N, (COl: 7Z2L)

29 RANKL-OPG |z & % J/& 18 # MEME R o iR

ARFHRIT, EKEE
IEERF R EFHIERE AR5 B

MARIIBE D Y o R Th 55 TR ERICEE L, R OH
FEBGAL, FEEGZEINE OBRMBICE < BB MR Th D, ERMIRE S
BB OBRE BT A OICEE TH LT TIREL, U F
VERZRCIGHETOLEEH SN TV AR, ZOEEEEIXHL MR- T
WARNZ &AL,

MRS AR ERE OB X Z 10%RE LMEEL TR LT, #kof
MEIR CIXBT SR CTH o7z, Bx IIMMIREZ SRR BT 2 HEF
HEEREL, XV H-22MMRIEHR S F & LT Osteoprotegerin

(0PG) % RN LTz,

S RBREYLfa, in situ hybridization J&IZ X BfEHT2D OPG 1% M HEfE
DIHERABRBEC B L BEBER~ L QWS TNE Z ERBRE ST,
OPG KB~ U A Tik, IRK_ERMARRROEAHEM L T\,

MARE S L OFEE RANKL 12X - T & &b Z &, O0PG 23 RANKL
OWMFIRFTHDHZ LD, OPG I M MRMEDRTT 4 77 4 — Ky
L LTHRET B2 b5,

(CoI:72L)
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30 Dual effects of bleomycin on the intra-thoracic immune hemostasis and lung
injury in autoimmune disease model mice

Yaser Hosny Ali Elewa, Osamu Ichii, Yasuhiro Kon
Laboratory of Anatomy, Department of Basic Veterinary Sciences, Faculty of Veterinary
Medicine, Hokkaido University, Japan
Mediastinal fat-associated lymphoid cluster (MFALCs) is a novel immune tissue, and C57BL/6
(B6) mouse strain and autoimmune disease model mice have relatively large size of MFALCs. The
pathological development of MFALCs seemed to be correlated with the severity of lung injuries
caused by autoimmune abnormalities or drug such as bleomycin (BLM) in mice. In this study, we
compared the intra-thoracic immune condition and lung injury among BLM-induced pneumonitis
usmg autoimmune disease model mice. The histopathology of mediastinal fat tissues and lungs was
d in two i disease models, MRL/MpJ-lpr (carrying a Fas mutatlon) and
BXSB/MpJ-Yaa (Yaa; carrying a !ranslocatmn of X chromosome telomeric region to Y
chromosome), and their wild-type strains (MRL/MpJ and BXSB/MpJ, respectively) at 7 and 21
days (d) following intranasal instillation of either BLM sulfate (5 mg/kg) (BLM group) or vehicles
(PBS group). Furthermore, immunohistochemistry was performed to detect immune cells, lymph
vessels, and high endothelial venules (HEVs). Although both autoimmune disease models showed
higher values in relative spleen weight and serum autoantibody titers compared with wild-type
strains, these values were significantly decreased in Yaa mice of BLM group at 21d. Furthermore,
except for Yaa mice, the BLM group presented prominent MFALCs, with a significantly greater
ratio of lymphoid cluster area to total mediastinal fat tissue area and more apparent lung injury
compared with the PBS group. On the other hand, the Yaa mice of BLM group at 7 and 21d showed
significantly lower ratio of lymphoid cluster area to total mediastinal fat tissue area and
significantly less lung injury score compared with the PBS admini d group. I ly
except for Yaa mice, the higher number of PNAd-positive HEVs were observed in the lung tlssues
in BLM group than in PBS group. Therefore, our data suggest a potentially dual role of BLM on
the intra-thoracic immune hemostasis and lung injury and a crucial role of HEVs in the degree of
lung injury. These differences would be caused by the genetic background of mouse strains,
therefore further investigation is required to clarify the pathogenesis of the diverse effect of BLM
on the intra-thoracic immune status.

31 Electromyographic studies of the deltoid and pectoralis major
muscle activities during isometric contractions toward eight
directions of the shoulder in humans.

Takuya Yoshimoto!, Fumihito Sato?, Mitsuhiro Nito!, Manabu Jimenji!, Wataru

Hashizume!, Takuji Miyasaka3, Akira Naito!

1Dept. Anat. Struct. Sci., Yamagata Univ. Sch. Med., 2Shinshu Inst. Alt. Med.

Wel.,, 3Dept. Judo Ther., Teikyo Univ. Facult. Med. Tech.

Activities of the anterior (DA), middle (DM) and posterior part of the deltoid
muscle (DP) and the pectoralis major muscle (PM) during isometric contractions
toward eight directions of the shoulder in fourteen healthy men were studied by
electromyography (EMG). The eight directions were flexion (F), extension (E),
adduction (AD), abduction (AB), F-AD, F-AB, E-AD and E-AB. During the
experiment, the subject sat on a chair and set the upperarm in a force
measurement device developed by us. EMGs of the muscles recorded with surface
electrodes were rectified and integrated. The subjects exhibited isometric
contractions toward the directions with the force of 2.5, 5.0, 7.5 and 10.0 kg. DA
was activated during the contractions toward F-AD, F, F-AB, AB and E-AB, DM
was during those toward F, F-AB, AB, E-AB and E, DP was during those toward
F-AB, AB, E-AB, E and E-AD and PM was during those toward E-AD, AD, F-AD
and F. The amplitude of EMGs linearly increased with an increment of the force
and was highest during the contraction toward F in DA, AB and E-AB in DM,
E-AB in DP and AD in PM. The results suggest that the muscles show various
actions, ie. a synergistic or antagonistic action, by changing the direction of the
contraction. (COI: No)
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[E#] DEOBEREIC OV TR A RERBEMICB N TEL DRANEF LN T
WAA, b MLDEOHMMEEIC OV TORRITE DO TZ LY, i, LEMS)
DFERME U GEEEE S b myocardial sleeve % 92 iiggARA> b 2 LEIC
AT T DORETERAE T REEARTE MR ORI IS X Y evidence-based medicine D BH%E
DEN D bEATREXBECH D, £ZTERETIE, b MUBOLELED L
FRAREE OMAHERIEIC SV CERMARTI BT 21T o 7o, [J5EE] SRR 25 A
5 ERR 27 FEIT T CART R EFMICER G S hviz 2 BIofRsIE (Bik 141, &tk
140) XV DLEEERL, 10%HR/0~ Y %721k Kamovsky # CEE L72#%/3F
7 4 VEEABY A FOEEETEMSERRE R L, AR ENB L OET
FRGERRRT 21T - 720 [R] & NELE TILLERITHR TR SIBICZ L
AR O LA FER, R, ERITEPRONMEREN L CTEF, HF), Fi
A3 E L CER LT\ e, ZO0EOMENKA 2 b Ii#RER 251 T myocardial
sleeve ZTEAT 5 LEFBEO BRI ISR & FFRAEICZ LWRY - Rl
TR 2 R B DR OMIBA D IBIZ 4040 LTz, (B8] b NOERBILLER L
IR DG L 2 L., BRI E 25 L TV /-, myocardial sleeve PN
BN SRR DR MIAR S L, 202 LI E O HEEDORE & LEMEID
RIEEME L 72 D ATREME R R L TV B,

(cor: 7 L)
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33 mEmEsLEME~OAL v FLICBI D
posoplanin O JHTE

ORI - 2, RBJIEE ', BILHER* BREE"
EERY: WA AR AT EE, O R =

[ B8] B ASE BN B W THSICAAIE LTV 5 2 & B 2EMIEA & i~
HEDZ A I T PRI —EDOMRE T 5 Z L 2 FR LTS, Fx B
s &M~ Lo b S ML AR L AT DN T 5 Z 2 HIE L,

[kt & J71R] A% 4 8~ v 2 DK « [ T podoplanin, CD44, 7 7 7L #ife
MBI T NV Y IR 7 7 5 —B(TNALP)DSEEHIRAL S, 72 5 ONZ, podoplanin
DSIEEHBEEIT o 7,

(5L E82] BREOFE, HbAEh > obH 5B MK OMIaE X UMz
podoplanin BHERHBIER S iz iZhs, B HMILO—EIC S podoplanin BHHESGA37
¥ B #L7z, podoplanin BHMEE EMIKE D actin #HEDESTIZEBH OB MM & 13 R - T
Wz, B CIE, CD44 BMERCE MI & podoplanin FGE B S/ Ml 23 BEfil £ 7=
W BB S ok U, BUE A AR CIE. CD44 BtEHilia & & 2k
DPEET BBTRD b o T, BEEBE#TIE. podoplanin BME MK >H i
HAARCREMFRICAAAET 5 X D ICREZT b, BRI S 20T, ZOFIR
DI HEMER Lic, BLEMD, BEMIIL podoplanin # BT B & T, T FV
FMEOME AL S WD & L BT, BRI HMET 224 I v 72/ T0 5 arfetEs
LRIz, BHIK T 5 podoplanin 12X 57 7 F U BRSO > 7 v
. CD44 L DIRF %I D ATREMESHERI S, 5% I B DA I = AAITDONT
S bR HRETEHED D BREERE X bz, (COL: 72L)
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OFNZE, SHuE, =Wk, \AWBERM
KERFERFERE BEERIER MIaEYFHEE

BIIE Y IVARERRT D ENRTET, TRTCERIFIEKFEL TS, X
3V ARTERIFIS IR SN E ¥ I v ADRTIS & IFE TR L, SEICS U T
WPICHIT 52 L TP E Y I v ARER I EORBEMNICHIE LT\ 5, 37
bbb, BY I VARBMKIEE S I AL BRkx RABKEE (BUIE-ORNZ AR
Zr LICBIR T OB ) oEEEEfERT Mk chd LEX LD,

Tl BN (stellate cells) (X I v ARFBAIBRONREN 2HKTHY . &
F2 X UM CTIIARNORE Y I ADKH8 0 %L TVH EEhTW5,
B EE, B, . B PITb X 2 A RETET D HIEER OMBIASEET B A5,
ETNHOHK, EX I AR S bICHREMRIC TR, Zhic LT, [
ABICET 5 ¥ Y A U F X Tk, U ORI KRO EY I VARSI T
%o Balx, ¥YAUVTXOMMIINETICHEI L TN E Y I v AT E
RWE Lo THRET 5,

Y A 5% (Lampetra Japonica) %> HABZEREN - [EE L. ERESAWIMENT 21T
ST, ¥V AU FXOMIZINTIE, 1 REEF (axial plate) 36 & T8 2 RfEF (secondary
lamella) DﬁﬁEblﬁETé E'5—Hila (pillar cells) 25 # I > ARTREAING & L Ciss
ERTVWAHDR, oML, 1 &ﬁﬂ#g“‘ﬁ%i‘éﬁ?‘éﬁ)\@l)ﬂl’i@ﬁﬂiﬂlkf?‘?‘é
MRESIZ B I 2 ADBRVEFEE N EZ RO, Z OMBITIAR G THETHY |
LRAT (lecithin retinol acyltransferase : MFIPIZE D A iz EH /A%IZT/WE
T HRER, EX I ADRTRICED D) OREMRE I THETh o7, SLELD .
Z DHRWIETEAIIIL, BEFOBE TRV ¥ IV AITRMIIRTH D Z & 3R
&z, (COI: No)
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VEREEER 12, BR BT, BERW L, ASAHE b HEEE?
FALRFEREBEE LR AR BIR B RERREEDE |
FALR R EBE R e R AR AR 4 B 2

[7#55] Multilineage-differentiating stress enduring (Muse) #1345 A4Lkk+ 1< N7E
T o 4REMEE e L CltG s h, ZREROMB~ 0 LRER D, HEMA~E
i EBL, MMMEEETY. SBRAMMESKRD Muse MIfE O RIS OV TIRIAS 20
ICEho20H 55,  bRMIMAICET B naive 7z Muse flflliconwTi3EL L b
poTukwv, [HM] e b RMMELER(H-PBMC)H12> & Muse il 2 FEL, %
DRBERS HIcT 3 &[] R X » EROEKIC THERZ DL, S
Hfife~ — % — T3 % SSEA-3 % > T h-PBMC Muse g % B L, $iEkf s
B EE, EilRe—h—, BEER~—H— ORBEZ N L. Kic, h-PBMC Muse
M2 & RNA 2L, Q-PCR #HwT, %fEM:ETCH % Nanog, Oct4, SOX2
DRUETRBFN 21T o7, HR] BERT v 717 16 £k T 2 HiERbBD
h-PBMC Muse #iifiz0#l&r iz 0.03£0.01%CEE£SE)TH o7, £DHND 1 £icT
SSEA-3 [GHEMIlIc 4 2 &~ — 7 — DBtERIE CD19 © 73.1+4.2%(F# +SD),
CD73 C 58.7+6.3%, CD45 T 100% TH 57z, % DfIc D TIHMEETH o 72,
16T FEHMNT <13 h-PBMC Muse #iffZic35\>T h-PBMC non-Muse #ifiicf L C
Nanog Tl 2.8 £, Octd & SOX2 Tl 2.6 fEDFBE %/~ L7z, [#%#]h-PBMC Muse
A MR T b R DR R R LT3 328, BIET L AT Z R M
LT3z Lbh o7, (COIL Properly Declared)
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36 WRFAEICHT B RIE OB b 72\ B B AR N 5 MR
AL b

KEg (lhn) &
FAERZE REREZRIIER AR 5

EHE T, REHEOERICELAEEA S &, REIIBETINE
KITEATS, Kb mEEZED - AZFRRICZ WV BESER SIS,
—HEAREIT, BRICEZAIEE2A-TH, RE - BER L bICERICEAE
L. BHRIIZER D 2V, Bxid, COmAEORVAUSIERAEEICE B L,
FATRF T BRI A O T 7 V) WY A H = VOREIRRE T N & EH
L. ZOAIBIERBRICE O T, FETIBEN 2 WRERNHEN D Z
L. ELICEOMIBERITEE TH YV RoEERFOZ L EHALNT L
(Yokoyama and Maruoka et al. Journal of Investigative Dermatology.
2011), —75C. Z OMIRER P EBICHET 2 ER OMBRIZ 2T 2 KBk
EERE b OMEINE, THETHLNZ I TV RN T,

SEIF A IR EBEERET T VAR L, GFP #06IC X Y Ml % 185
%2 & T, MREANBET 2 EEMIRICH LT 2 EBREEREE b oMl
THDHI & EHDLMNIC L= (Otsuka-Yamaguchi et al. Developmental
Dynamics. 2017), ZODFERN D, FAEOAETARICFRIICHET 5/
JRER DREIN, Ko /MR~ L HHEMEE TH D Z & BHEE
720 SRITZOMEICOVWT, BROFEMRBERER L. & bR DT
BHiFF s D, (COI:7Z2 L)

37 10T #5757 TR  HL IR T §atE:

ORERZ., HREE, sk, #)IR& Z5FX, )ll&—, HHhE
FLER Bt - A HE RS

H 3 BE RO REDREMIIFRIC ThH DM, & KFOMEE @Rf]f 4 OXHGITITk~
RERBHD, BAFEECER (BRMATE) IV EFRHR S ERIN, BICiRED
BRI Uz, (M) B AREERE G2 (BRASE) LR LINA, Z OHIEBNIEH -k
HRIRTE Cho7e0Z RS TAFEBZHHL . EMATFHEFRI/AMEEC CHELRE
L72(3581), 0% [ERiERE (BBR158) | BRI LT, I CIIEORD R4 ZLERDH
KM= — X ELRY, LD RFACIIT DS i (AR 22—26 4F) HSREEICRY ., Flix
DEFEEBEONDIINC /2072, ALRE K TIITER15END, FLIREK AR OW %45
T, kR ZE AW R IR _EICEROA TE L, TR 204E, ILHRE TOTTR 74+ —F 4
AEIREIRYE B RS MMRS I, ER S SRR DT ARTA L BIFEKEN,

SERR2AMEIE A DO [ EEHR PR PR A _EAHE 3 M R0 A5 3BsASh, )
DRT 7 %% 2 DRI, ZZ T84 13 10T (Internet of Things) Z7& A L7z RZMN
BIDOREREHL AT AT, TV F T M2 F 7T U MR O, 2L CTHk
AEREEERE)DOBELINZ MBI RIR I FREL 1D, ZhudEi bt ok
D — D> THIRERE D KREIIEL, ZELLOERELEBRTHODOTER
BINEOEFHIEHBOBMEEL B TLOTHS, FHFEENERTS 2D
LLTC, SANRBLRDDIES U, BFRICHIRT 2 FEERRL TS, (COL: LB
% 1 https://nippon.zaidan.info/seikabutsu/1996/00999/contents/018.htm



