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Transcriptional regulation of vasopressin gene in response to
osmotic stress

Mingkwan Greenwood, Michael P Greenwood, David Murphy
School of Clinical sciences, University of Bristol, Bristol, England

The neuropeptide hormone arginine vasopressin (AVP) is synthesised in magnocellular
neurons of the hypothalamus. Since first being cloned more than three decades ago, the
precise molecular mechanisms controlling AVP gene transcription have remained largely
elusive. What is known is that cAMP and glucocorticoids positively and negatively regulate
AVP gene expression, respectively. We used microarrays to identify differentially
expressed transcription factors in supraoptic nuclei of euhydrated compared to 3 days
dehydrated rats to identify transcription factors of the AVP gene.

We recently identified Creb3I1 (CAMP-responsive element binding protein 3 like 1), a
transcription factor in CREB/ATF families, as a putative regulator of AVP transcription in the
rat hypothalamus”. Similar to AVP, we found that Creb3l1 is activated by cAMP pathways
and inhibited by glucocorticoids both in vitro and in the supraoptic nucleus?. Upon
stimulation, full-length Creb3I1 protein is transported from ER to Golgi, and by regulated
intramembrane proteolysis, is cleaved to liberate the N-terminal fragment. This active form
of Creb3I1 enters the nucleus to activate the transcription of target genes. By
immunofluorescent staining, we showed that Creb3I1 expression increased in the nucleus of
vasopressinergic magnocellular neurons in dehydrated animals compared to controls
consistent with increased AVP expression in states of dehydration.

In acute in vitro and in vivo studies we always observe a delay in Creb3I1 transcription
following raised intracellular cAMP levels. We proposed that synthesis of an intermediary
transcription factor regulating Creb3I1 expression was necessary. Indeed, inhibition of
protein synthesis blocked the cAMP-mediated up-regulation of Creb3I1 expression in
cultured pituitary AtT20 cells, consistent with the requirement for the synthesis of an
intermediary factor. Strategic mining of our microarray data from dehydrated rodent
hypothalamus revealed four candidates, later reduced to two by analysis of acute
hyperosmotic induced transcriptional activation profile. Using shRNA mediated silencing
we have identified the Nuclear Receptor Subfamily 4 Group A Member 1 (Nr4a1) as an
intermediary transcription factor in cAMP-induced Creb3l1 transcription. We thus identify
cAMP-Nr4a1-Creb3l1 pathway in AVP transcriptional regulation. These studies
demonstrate the use of high throughput technique to identify new transcriptional regulators
of AVP expression.

References

1. Greenwood M, et al.: Transcription factor CREB3L1 regulates vasopressin gene
expression in the rat hypothalamus. J Neurosci 2014; 34: 3810-3820.

2. Greenwood M, et al. Transcription factor CREB3L1 mediates cAMP and glucocorticoid
regulation of arginine vasopressin gene transcription in the rat hypothalamus. Mol Brain
2015; 8: 68 (ePub).
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B [ BRERL
RRERENAY BRAR

BREAEEZRMERE (Autosomal Dominant Polycystic Kidney Disease, ADPKD)I&
ROEEOSVEGHEREBETH Y. EF. BRIEEIN . TS5l \YVTLYY V2 %
BHREMETHD MILNT 2L >T. ZRUEERBEEOTERIEA L BHRERLE
MHEITEDLEVS T EDATN, SEOSREUBREDSEORLLEZHEEZSNTVS,

E, BEESBTICEWTRIEA T —4 > — (Next Generation Sequencing : NGS) H
BimLlc. REHRMNTTHS NGS IFEAMIMESTEVRE. 77— 2ERHIBEICEH
GrOITEMEROBREMEE>TVRED0, FEXGEEFERYIEREERBTAF
THEHNAEEICE o, R, 4 lE NGS ZHAVWGEGHBRBEENZ I/ NIV ZERK
L 7z(Clin Exp Nephrol.2016), Z®/\XxJUix ADPKD 7213 THh <. Bx. ERERE. BHK
HMERBL EDBECHBRERREGCFOHBNREINZIRETSEDTHY . BERAIIC
MZBREANK W EKFEZZF, BHEE 90 RRLULICOWTHRNRIVEZER L GRIGFEH
ICIEREGEMZT > EELNH S, L L. BRICESHEREZELTERUERRICIEE
FEFEEBESEMRBRELIITEL BREFLESRMEERE ADPKD PR 7OVEBL L,
BRI EBERREGFHHS1H. fliE. ERUEBTHRED 71 E-FEEML. [
BHCAEMTRTHE R NGS 2B/ NIV Z/ERR L. ER%ZE1To T3,

F . BIGFFEITTADPKD IEEEN L, FIZ X, ADPKD £EIZ[F L PKD1/PKD2 Z £
ZRORBENTH. BRERNEEEIC—EDERIFE L. EEFERUNDORERFLER
EENTWB, mibaFH4lE. AQP1T Fv RIV/ v 770 b RITET B/ REDEEEEE
Flc&kY., PC1 AVNMEHFETIELKMEETNY, HIRORANBE TELVET, SRUEE
RELNRE - ERI HFEHASHIC L, ThiE. NMNEFDEEHLFIERI T, HILLS
RUBREOEBEAHD_XLOERTHY ., NNIEOEEETZ5IERIIBNDH SR
BEF. AIZIERERFEPRERLGED. SRUEBRBOBERFLLGSARkMEEZTRE LT,

SEl. ADPKD DEEFR. REFA D ZXLDSBEICWNDE T, RADEBIGERIEFEH
ZII2REFLBN LGDSBIEHE B TV fiE LY,
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DARLEIEEFBET FY U LMIEDKE L AR

IR E A
BAEMKZFRE/ 2Rt BRSEAR

DARZICHITBEFT b UYLMEXFEROIRI LIGRERFELELTEETHSHILMS5N
W3, B4l [EOARL2ICEIFBES U T LMEICDOWT, ARBOEF FUY L
miE (135mEq/L XiFGELER) ZH I 2REF. 2BRORAFETERLVE 25FELEEXRTH
3 &&HiE LTz Am ) Cardiol. 2013;111:1019-25), & 5lc. BFREFDIEF b U U LMIfE
LFREREITSAFTHY. TOMEIZMPREZRDFEHEBDOEFRLET S EZRAS
HT L7z(IntJ Cardiol. 2016;222:195-201), T DREFRDERICIE. HRERMERFOEME.
ESIRNY T LYV OFEREHDPEHSTEE LTV S HEMEZTET 5. —FH. RED
F2DOAREICIE. NV TLY Y OEBETHZANTFVREDN R MHPFEEED
HELHDY ., DRZICHSEBEEREEZRMLTVSBZEZRELTWVS (BXOERSE
K55 2013;8 (Suppl 1):318), TNSDFERTDBERZHEA. BEF UV LMEZEY
BZO0A2BEEHICHTEFRUEBEZDLLSTREAHZRHEILENHS, TI T, K
FIRETHS MIVNT2VICEBL, £9EF FIVLMEZZT 22 O0FR2ICHT S
MVINT 2 ERBIDOL IR b —HEZITDT(NCT01635517), ZDHERD—HERE
THLLELIL. ThZERICLESBRDBRICTOVTDERZHRYT 5.
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B b U Y LMEE S BASBREDRIE
& BX
RIEREN AT BRADSAR

B - RERETIELIELIZEF U Y LIMELNFHSNEZD, ThZREIXEL S,

FTrIVLRREZHIEDEHNIE. BREDEF UV LMEELEHAEAERT SHE5LH 5,
CNSEREHTIERFICLZY - TUIFTUIVRPNVT LYy IV OBILELZ8K
TENREDH S,

BiEEETlE LI LIXFIRBIOFERICK VEF MU U LMEICEZD, KEBIHESHER
HOEF MUY LMEICEGEYES, —ARDBEETIIBEINFIARICESF MY
U LEEHTTHEIC K BEF ) U LIGEY ADH 538 A EIAEIREE (SIADH) D& S 7k IR
RL2IKEZHEREES PV LMESH S, ThENDREICENTF MY TLRRBED
b\ KEF OO EBEYICEET 5 EHNBYEBEICOENZEEZSND,

HE, FREDES MU D LMFEITKFIRED V2 SRGERENMERAT ST LHTES L
SlchEofe, V2 RBGERRBIV—THRELGEDT MU D LEHBIORREICILEN, B
MARPRRBEZFRGELEDSKIERETTET ST ENTESRILHRETNTEY., B
MRDETEHS BREBETIIBEREEZRIFLED SEHRAGHD TEZBNFRETHS
EEZS5N%, KAREIXIV—TRRKICHEANMERICT M)V LZFREL. REREE
ZRHBT ELS. FYBVMEANDKOBEHNHFTES, TOTEH/MERKRY 1
—LERL, BREEERESEI—RAILO TWEREEZISNS, FREOFERICEL
TH MUY LOBARERRKDEBRE ZBENFHEL. F b U D LFIRE L KFIREEBIEIC
AT R LICKY., REUIGES )Y LMEERE. R FREICDELZIERAEEHH
BlREIC TR B,

NTBERBICTBEVTE V2 ZEFEREIFREES )Y LMEDOBRICERGLDTH
3D, BOEICBWTIRRIERICHIRDH S, V2 REGRENEICK ZKEEHOR
&I, SWREHNDBELFEAICK VBRILADLEENS,
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&7 U LIMAE & 2B EERREEIR B -—KAR & AR

BREA
BEHERFXREREZRARY  HERE - ROERRZE

SIADH IZRFRET N ZEHEF F U U AN IMEDABEICSVWTHRLEET 51, 75 Na
EEMEICHS ZEEERBEEIZEE (Osmotic demyelination syndrome; ODS)% B89 %
TETHB, £ MBWTIIBROEESHERE ((PM) BEKHMSNTWBH, &, BUS
DEMITHLBHZ S RIET S EHHISN, ODS EFIEND T EHZL, ODS RiEETF
Fh9 B 1fcsIciZmiE Na iRED ER%Z 24 KT 8-10 mEq/L ATICT BT LR ETNT
WBH, miE NaBEDOIY FO— )VHE#LE T &6 %L, ODS [FMHEERFERE EDIERKE 2
L. EEGIBSIETEICES, ODS DFER+IRATNTE ST, &z ODS HIERDEE
EFGEL, BAIZODSBMETIVERKE LR ZToER. 1BHESF MY UV LMEDR
EREERICBITETFY A Y Y VAREIE ODS DRIEFHICESTHY ., TFHAHYUH
Na 2URMEROMKMKEFIDKEZ < T & THEEZ FHT IMEHEZ SN, T,
BREEREMIRICIEZS 70TV 7 OREMT A b HA 2V ORBFOEMHDTREDRIE - EREIC
5L, /Y1702 2707 )70iEE . REEY A FHAVORRZNMHT S
T EITK>TIRBEDRIE - EBZERICBHLET BT EERE LT, S /Y42 I ODS
ISR BFIGREBEA NS TI—LEBRARRENSEZ SN, Y VRIVLTRELDLR
HL7ODS IEDOWVWTDTNSDMRE L EHIT, BHEE Na MIEICH S HITEELEEESE
IEDVTHEBA LT,

Fujisawa H, SugimuraY*, et al. ] Am Soc Nephrol 27:766-80, 2016
Takagi H, Sugimura Y*, et al. Kidney Int. 86:954-64, 2014

Suzuki H, Sugimura Y#*, et al. ] Am Soc Nephrol. 21:2090-8, 2010
Iwama S, Sugimura Y*, et al. GLIA 59:452-62, 2011

Sugimura Y, et al. Exp Neurol.192:178-83, 2005

14



Abstracts

—HRETD iR

15



—HRERE | -1
MIF[Ca]HEIC KB FREBEDK - 14 VEXELE - 7IVH Y bR

RiEExE" BER—" REERKRF" FL4OFE? ARFEH"
VILEXZFEFHEERSE HBEXREXAT1HILEY2—RR

BEEESE (CD) &, K- 1A V%EXT2EME (PO LB - 7IVAHY) 25T
% A% - BEIR7EMAE (IC-A IC-B) ICHEEMEL T WS, —FH. AV LIL—T DRV LT
Bl (TAL) &, KSEBEMEWE—GHBRTER TN, 14> (Na+, K+, Ca2+, Mg2+, Cl-,
HCO3-, NH4+) OBRINICEE. EICEEHERIZEIROEMICEKL TWLS, AFlR
RIVEY (ADH) &, £EEEP TALICRIRT B/\V 7L Via/N2 ZEME (V1aR, V2R)
M LTKEE (CCD) & NaCl - HCO3-#iix (TAL) %A L TL 3D, V1aR-V2RJ+
IVOMEEERICIZEBAIREGDNTZ>TWVS, FHALld. TOFIERMEE LT, BIEERE -
EEALDOHDIE Pi RICGER T 2MBKEMHEE/NS Y AEEICDWT . MEN Ca Al
22 (CaSR) Y7 FIVEEHAEMITANT, [FHiE] 1.C57BL/6) 7 A(F R, 10 wk)
. 1% Ca(CaCO3)=EF/ L (1) ZBEER (C1%Pi). (2) BEEEPIE® (mLP:0.1% Pi).

(3) |EPi R (sLP:0.02% Pi) TEIE L. 1 EM#&IC. MiK& 24 BFRERZHREXL 7z, 1I.1C-B
ICHIRT % CaSR DIEEESTHD =6, Fluo4-AM B 7F-HEEFRME (TAL, CCD, BEENESE
A% (OMCD)) % LSM FTTE#EL. CaSR 73 =Xk (R568, Neomycin, Ca2+) ICHET
2R Ca Y7 FIVERIE LTz, [BR] REI. AFHMPIC. CT7RX (n=17) + mLP
TR (n=10) OEFEIFEMLIH. sLPITR (n=10) OEFEEIFEE (**p<0.005) I
B Lfzo mLP ¢« sLP <7 XD Mg Pi IZIEEFA L o feh [ Pi: 5.1,5.2,5.3 mg/dl]. 1M
¥ CaiBE - R CaHFHEITEEICEM L f[M4E Ca : 7.4,8.2%,9.9** mg/dl; FR Ca: 88,
115%,2,279** ug/H, *p<0.05] (fefzL. M4 PTH IZAIERFRLLT | sLP <7 A DR Pi
HERIEIMERE), —7A. M8 pH IE. 7.37 (C) A5 7.36 (MLP), 7.26** SLP)ICIET (Bets
£) L. RpHIE7ILAVIELT: (6.3,6.9%%, 7.4%%), Tyramide-InSituix& IHC % : B&
AEDEMEEEADRIEEIL. Pendrin (IC-B EFERED CI-/HCO3-#ix{Ek). AE4 (IC-B fAlE
& CI-/HCO3-#i%kik) HEmm iz, —A. IC-A EFERED H+ ATPase (mRNA) & IERED
AEl (BR) RBRERRD LI, 5l £EFEOMEGEIE. KHHET Y F—2Xcdls
3. IC-ATHEITRD L. IC-B TERITBA LI, EERILTAL (&, R568 « Neomycin [k
ZL. —BEDMIERN Ca ERE%R LT, TAL#E/RMRIZ. ZFY—EMIERN Ca KEET
LfcH TAL L EHAT MR E 2R LIc DIk CCD ITH WL TEIBD I+ 125 F= (OMCD 1(-) .

[(BIE] 1K) > BFH-R+ Ca HEEBMNE S Ca MENE. [0 PiBEMISOIHDRERN
BRINOEMDIHEEZ S5NB, [§5R] mig[CalEfElx. 1IC-B (FIER) @ CaSR Z#l#
LTRBADTIVA) Db ERBENOBEY BT, FEBNERBETY F—V R
Z5|ERET Lz, R Ca BEREMIC &K 2B EFIRMREEMIE. RP[Cal LR ICK 3%
A8 (BER) KFrXIVEEESELED ST
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BAVILRBAYZ 21— %&FE L Na-Cl HExAENCOZR Y ~EME L
TRPAV Y LEERET S

ERAEXR FHHL RELEE HF HEXR F RE HREHE B Bt REE-
RRERENAFZBRAR

[Ex] AUYL (K EREOEPERFEREELEDL>TEY. KEREHLNZWEL
mEMEL . ERFEDRVEWVS ZEH/HMSNTWS, —F. BT KHEHAEYIC
Thhizwe, BED KERETLHENSGS KIMEHFIERI TS D, BiElcHIT
% K HEHHIHDOEEREOMBEIE. BERNICEEELGFETH S, IEF. KHEHICEZRED
% K F v IV, BORMAEICEET 5 Na-Cl HEXENCC) b, 5 K IBEEFDRS K
HEttICEEA R ZRTEHLASHICEY DDHS, NCCOFIEEFELT. 7ILRER
TAYTOFFTIVIN NI TLIV AVA)VIEEHRHMSNTWVSH. ThSiE
WFnE . With no lysine kinase4 (WNK4)-Ste20-related proline (SPAK)FIBmEREZN LT
WBEEZSNTWS, AF. BKEONCCOY VEtEFRLCDOREN LTWVWSEHH
Shéiofc, —AT. & KIEBEED NCC OFIEEBICIIRABREDFET 5H. T0D
BRICEKRERBLTRDHZL,

(B8] & KIZBEED NCC DHIHEEEESHITT B,

[BiE] C57BL/6RVRIEOYV Y TERWVWT1.7% 7 VA VB KARDEOKRS 2H T
o, 15 P#EIRMS L U B L western blotting %17 > fz, Tacrolimus (h)b> =2
—1) VBEEZ), W7 (AIVEY 21 VAEZE). tautomycetin (PP1 AEZ)IL KRE5D 1 B
BICRRRERRE Lz, . KBOKREE 30 7E0KRP KHEEZAE LT

[ER] BOKRERI159T. MEKDOERLGERE. U VEE NCCDERGETHER
S5Nfc, TDE. WNK4, OSR1/SPAK X, B KEFICKZZEZIFLALRDGDL ST,
TN NCCDY VELDETIIER ) VB LBERDERILICKD2EDTH S EHRLT,
K &0 NCC R ~Ebl. tacrolimus, W7 50WLWFNDI Y RICEWTHIEEICH
EE Mz, T, tautomycetin 1. K ICK D NCCODER) VB b EIZEAERELED O,
TDT EHLS KEARBAMITHEITS NCCORY) VEgeiciE. AIb>Za—1) 2V DFEME
DEETHZEEZ SN, T5IC, tacrolimus %5 L1V R, K AFEDRFAD
K BEfthEEICEI TN,

(&R RUS KEFERCHIVY Z2—1) UHiEEEL. NCC &R ~ gk UTRP KHE
MAEEIMEES &S NCCORIEEBOTENT, TD NCC DFIEHEIX. WNK4-SPAK
RHEEREFIMII LG A DXL TH S,
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BOKBES Y McBWTAZE T F VBNV T LYV DORIGEERT 5
Z EE K> THFIRIFAZHET S

WSS FHEXF NABEF
EMRERASH DRSERIRERLYZ—

(B8] @EHEMAERE LTERTNTWAERALRAAY Y M1/M3 SREERED
AZE 72+ VIERARERZFE > TWAH, ZOFHMAGAHDZALIEZFETHS, &
BETNY T LI VICEZKBRINALAA) VERERIBICE >TMHIETNE R E.
OV EREMRENY TLY VRV T FIVRICEEEEROFEELNMNSNTWS, £
TEARE. 12472 F 2 VORMRERICNY TLY VRV TFHIVDESELTWSHE
&R LTz,
[(HE] REEERER—IVIVT—JZBWVWT, HSD Z v FTEMIZE ERIRWE IR
Oi&5) RUKEHE (O, 25mL/kg) %2 EBROREERAT—TIVASEIRT S &
lc&WRIE LT,
($ER] £9. BOKEFEF> v FOREEICHENE7EF/IVa) o OFEEHEELTL
BHhELEFANSZ . AV VIRTS—EHERITHEZIVAF I I VDREEIIHT S
RERFLIETA, YRAFFT IV 1mg/kg BOKRSE) Ick> TREEXEMLT,
"oT. XY FETIVTOREEICKHEOREME7 £FIVO ) OFEEHEELTWL
BTEDTEIN ., AZSETFVVRUNVTILY Y 2ZREBEHZEDTRAET LY
vk, BERENICREEENEIL:, 1272 F 2V ETRAETLIVYDZTATIhD
=NEWE (BEICREEZNHTS2RDAEE) ALOHAIF. TNTNOEMIRERX
D&, REEEIVIGILT:, NV TLY Y 2ZRERZREDOEY/INT 2> (3 mg/kg)
B ZNTNRNENEDA AT F VUV RUTAET LY ORFIRIERZ T2 ITHH
Lo BATMARRIGZETRTHAEDTAET LYY (0.1 ug/kg) TlE. EYNT2UEE
TIEBWLWTEMAIRIEADHF SN RATFIRRGZRIAEDAIZ 7+
(300 ug/kg) Tld. EFNT 2V EETICET 2 ZORFIRERIIMEIENIEETH-
fco EFNTZV3mg/kg ETFRAETL 0.1 ug/kg OHBEEICA S ZAT7 2+ 300
pg/kg ZMMA % &, MFIRIERIEEICIERLE,
[E8] BOKERS Y McBITRM 472+ VORFAIRERICIENY TLY Ry
TJFHIVHEELTEY. N\VTLI VRV TFIVOEEEIEET BT LIk > TRHMIERME
BERET S EHTEEINT,
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KELSRBEICESHESEAICKZERERIVE VHAMHEIBOEL

PrHER Y $BA—TF"Y {f EE" AilsaHal? Ef#E=X "
VERREKEATBERZEFT  2Sea Mammal Research Unit, University of St Andrews, UK

ErESCGELEMIE. EHOREICKLVIARLGRBRTICHLTIFSNTWS, ZDT&.
DEEIEEAICES > TIREBRTEEITNEEST. MEZ EIFOBOBE.{EET S
N TLIIORTUIATVIV N (Ang INDEELEFEEE D, WLoIEFS. KEEMIKK
DEOKREFLEE (LLE) ITKBZZFHDOENMNTT. ENDOHEHLNSIFEFENTWNS, TOD
fesb, —fRICIEIXELS . BERIVEYTHSF MU VLFIRNRTFF (ANP,BNP) 77
FL/AT2)UHEELEEE L TWS, b FHKITED > HEICIE (Head-out water
immersion), B FICH L TIFSNTWemBRHIMEDOHRRICET W ODEDEIRT 578 ANP
DR WHEZ. BEOHAMEIRKICSITZRAEDEBMT 27HL =2 DR EIEn,
Mmig Ang Il BiED 9 %, ANPIESEAGNY TLI U7 IV FRTOY 05 NEER %S
5. Angll iZHICThSKRIVEY DD BMEEERZE D, LD >T. k MIKITEDLSZ E
MmNV TLIVETIVERTOVEDRRD T S,

fhf=bid. BHEMIOKED SEEICESFEILIF TERBRICEIT . ERAH - FK
A RIVE Y DIERDOELICEBZE R > THEERIT TS, BILBEONTEHEHUKEIC
ROBLEET 2. BEITKETH S 1 IVAHEREEIC LT (Stranding) . KA THII L
feBsDMmIE ANP & Ang Il iBEL B LTz, LA L. E FEREGYREICETFTETASEK
IWVEVREILZEDRSNGED ofc, ZT T, SE¥EKETHZT7HSVEZRAWVT. &
LITWBBEEFEE 1.6 XA— MUV T—)UIT#EK L BICHRMm LT, mig ANP, Ang | KT
NYTLYVEERER LT, TORBRDHIC, BokBICHERNT 56D 7—42
AA—%%Lk, FTWRLTEOLLEBEE. OA—THERD% L1548 Tlig
ACTH Ztt8 95 &, OA—Z2AVEBSEICEL o e LA 2T, RMICKBZ X FLAD
AA—ZBAVEBEITNEVWT LD S, e NV FL T E ANP DRIGIE. BELED
MTHBE FEKEEMTHZMIVALEDHRRETHBZ Ehbhofc, TNSDRBRER
EEIT, KELEEDERFHDEWEFERAGHRIVE Y DA & DEZEICDONT., &
{LDBEHSERT B,
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BRREERBREDH L LERDOUSRERT & V2 RBMMFBIRD I =— 7 5FH

OfEERF " EBME? XIEHL) =Z8/R=" MBI XGEER"Y EEE—B"
FAFER"Y ERFABA"Y
VRARKFEFZFHBRADTEAE. BLhaIKFEFZRRNER

FRREEMRBEDREADIEEAED V2 ZEBOHEERRMEZER T, ZTOHRTEHHMBEREN
®D trafficking EEIC K SBEREIDAFEZ 5D, TDLOGERICKDFREB4IRA
FEICR I BFENGAERDOTEMEE LT (1) #iltossnr7 23X+
pharmacochaperone (2) 73 =X I pharmacochaperone (3) #iB8A (ER) T cAMP
ZEETD V2 ZRREREORELH D, bbb, BERMICEPERBEEZET S5
RICV2 ZRGOHELGERT2I3MZRE L (B9 1 0 #F LHOREHELY) . LIEIER
HLIRIDZRE (Y128S,5333del) &&bICZDWREREMET LIz, TSI, ER T cAMP
EEETHEREINTVS V2 ZEKEBRDOMRZRE LTz, (a) EREFDRFADE
I ER ICRTE LD MRIEANDRIREERSH T, (b) FERLYIFFHLH AVP DIREKFH
IZ cAMP DE&ETEZERS. BAELEWSBEREEESH L, (0 bhbhDRETIE ER TD
cAMP ERRIZBENTH Y. (d) BHRRMEET SHMBRENDIERE T trafficking ZBilF 5
YANOVHREET B1cs. HROBMICKY ., BEFICK > TIIBERMEZ LGN I
AMTHBEIICHATe, ULEDERIE, $5VAHY FHEFICK>TELGSERETRT
& LS protean agonism & WL S8R & genetic disease |Cd51F % tailor-made medicine &
WO BIRICHT D THDEELGBZZZ[/HITHEREVZ S,
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BHEDOBEAKILIC XS 2 RIERBED G779 5 Bartter FEERBFICSH LTcE
Na MfEDERIC T A E T L ErIE KN O RN ERIERED B T o fAEF)

ARHD ERAR BHEHAA SH 5 AEXE TEEAR MBEERAE E X
REER
NIID g g e

FEMINE 52 i tE. 20 B IC Bartter SEIREE & 20, LUSHRICEIZZ HDICHK, 1K K IE
DEEERYIELERICKZBELZZIT TV FBE#RZTScdH CVport AL
TWie, 2016 F 9 A 4 BHEH - BRRTHENEICEI WX, SERERIS(WBC 26960/ u
L ,CRP 15.3g/dL) &4 K f0fE(1.6mEq/L). CK E5(CK865U/L) & BB EICARZ. CV port
RBREDEDON CVportthEL CVAT—TIVEEA. MERIRE LG, B2FkEEOE
IO REE TR K MfE & ERERARE I LR R & K "B DR TINE, 2016 £9A 7
H K1.6—2.8mEq/L |[CHEEB TH > fcHm Na M. #EXFHRIRE. SMBEE(Na142—
175 mEq/L. CK865—4360U/L. BUN27.8—57.1mg/dL. Cr1.3—3.1mg/dL)%52% 7. 2016
F£ 98 8HEHEELHIR LLURAIMEENICER Lz, AKRKEER 148cm LIEER. &
B 27.6kg EBELRHT, BHRIREIX ICSIN-200 EEERBESR Y., ME 74/50mmHg &1{E
mE#Z2 L, ABRR&AmER ES (WBC25230/ ul) (3588 1=H% CRP1.0mg/dl & EA:(E,
= Na MfE (Na176meq/l) BH#EREREE (Cr2.97mg/dl. BUN55.1mg/dI) . {& K M %E (K2.1meg/l)
MERERIARIE (CK7344V/1) 2R Tc, FRVZKICEERETEHEICREARILFEZ
2%, Bartter fE{ZEHIC BT %= Ca FRIAEICHR T ZPAR E#EAI Lz, FEER MRI TIXHEH
D BEESERREE RO FARITELS . ERESIEISRERKICKZEDEHMEN, AR
BHREEIL Bartter SEMRBEIC K BB R, BAPIEIC LK AR OBEUETH S SRMERK +1E K MiE
ZEHL. BEREEES. SJUBREE. BUNHRBREZRLELOEHA L, L LERY
Bikic &k ADH £ (4.8pg/ml) H'dHBICEHHDH5T . FRIFZBEE(340mOsmol/kg) < i
B RBEE(389mO0smol/kg) & BERKBIRINEEHRSH SN, 2 RERBEDEHEREDONT,
ARHIFERBRDAERKRE KBFR TKEREREZITL. AR 7®AICIE Na. K1E,
BHEEIXIZIZFERL. AROEN - BNWERIEATH o, LHL 1 B ALIREDZRH
WELTREDERBHERBEDBECTH >, ZROREIC 2 XEREBEDRES S 5D
nNfeEH 5% 23 /mA KLY DDAVP ZRte. #EL CREIX 1 BILRXBFTREL L.
BHRELTEHERE - BOKSENOH THERVELGERELERICHIFTE, Bk
HHKICEZ2MERL. & Na MfE. BEFRESPZRZMAD Bartter FEMRBEICH L. B
FRR. RECFRELG EH SHRERBEZERPNMICITL. 2 RMERFEDSHICIE DDAVP 4
BETUVAELRIENZZER LIOTRET %,
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RYRTHREY b 52 E N X IEBERBBIED A

ERKEA BEMA EH 5 EBERE TEEKRE BRAE B XA FEER
NIID g g e

FEGIE 48 B . BIMERS, HBRHICHE - BRICK D ARED S EHFMAHE, Mk
E (A# - m) [CSRERG L, BEICEHERE. EHREIGVEDD, FiHIChHK
ICKBHIMXEISBEDH ) EEZRI LEEEH D, Uai&V OB, S8R SRIZER
LTW e, TR XFES5AXRICHEAIOEERY HEK L THRZEZE. O&. S8 SR, @
DHADERG EDORENS. FiEWIBETHHERY &RFEICK ZHKDREEEEDN T,
HIE2EFDFRELE 1.002, FRIZEE 67 mOsm/kg E{ERR TH > feh. MIBRBE 291
mOsm/kg & 1IEE T. BUN3.3mg/dl. Cr0.58mg/dl. Na146meq/Il. UA5.3mg/dl. HbA1c4.7%
GEBRERECERERE. SMEIXGHL >f, MEADHS.7p g/m | & TFE{ED ADH
FBEEIIFRIENBHREBESROND. BRERMEZRSHT LEMZERE DERIB
|SKHIFREABR Z hE1T Lfe. RE 5%im4,. IMME NafE 149meq/l. AVP BFICTHRZE
EOBELGERDROSNTEMRAESLZI L. BMRBEDREAELS ) FU LK
EDERE BHIVY U LMIME. BHY Y LMELGZEDEREREEIT L. KTRXEBMHREE
EDZEBENICEMAZEFRMBRHRNEFHEEICGRGFEOMZ&E LR, AVP2 B
REMEECTFEE (G12E. L44F) 1T&5 XEHMFERMBEMRAELZHMEN, ThE
TREFELEZMEINT, HKBICIIHIRRG ETEERBEEZRITIN TV, REEET
REERRICK BHKICH LT, N RERT LGS, EALGE Na MAEZRT EIKR
HHHY ., BEDHKICHT HHREIGEGEDIWNEDBECTH S, FBRICHLTER
R G EICKBBO@RD G EINLIBEICIE. HO)—BBLEVERBDORIEE) XY
ZaH5ERMELHBGE. BULGEERELLETH S, FPIRMREEDER BN
IZHETT LT=EEEE MRIRE TR TERICREZRSOLEH o . BEED T2 ERIEHEILH
R ERREbLEDbN ., WED S K TICHERKYE Na MIiEZXK L TLRIEER SR
BENBEDLS., REEMHBERBOFRREEEZIOSNS, SRIIKEFIZKRERE
LB LEREDESGFS TN ERITHVEL S ICHRTERNGERZITL. BEDEE
BEL S FRADERAZLEFON GG EBEUGBEEEZTO TS,
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K53 < |RICRHIEDORIPIRERE & adipsic hypernatremia

fELEsE
B EMF SR

MACHERERDF ) L(Na)BEIK. BKERBESERE D—D Subfornical organ(fi 5 T 23
BICBWVWTERERINTVWS, ZONatrH—lE Na Fvr RIVD Nax THB ", TDF
v RIViE, MERIANED Na+BED 145 mMiAEEZBA S LHOY %, S TERE CIE. A
ETEENICEETNTVSIY FE) Vi k> THREHN WA T h. FEROMEIR Na &
EOZE#EH (135~145mM) ZREHL TV S 2,

REEUKZE TE T ICHAIREEICHE S B T, KD Na+EENFEER LY LR T 5,
Ih%z Nax BMEMT 5 &, METREDMFIE-21—OVHERIEL. ESKREES =
1—OYOEEEMHT S N, RAKEOE TIEKITK (5K 5% 5. KFHKR
ZES 21 —OVIIRHMS TREICNMA TRIRREREICEET 5. TOEMEIZE Nax H
BELTWAZ EDRASHMTE DY, ZOFFMITKRERD. Nax DFEMHILITK W i
KRNI RF YT/ M) T VBEENHAZ2—0OY D TRPVA F v XV EEMHLT
BTENERS LWL,

Tl ThETIC, Nax e T 2 HEMEDEEZ2[FE & 95 adipsic hypernatremia($#&ER
%5 Na IE)DEFERSE L TW D N ZD%. TSICRAKRDIERE RY B8 E &R
LIER. ZO—BICKS THREZRA T 8CMEDEENHBLTHONSE L ER
H U723 S THREIXOBRPLESTRHEZE SRR THY . ZORITIF/NY TL
VY VEEEBMTH B EERPRARLEZICIRN T 2HRMRLEET 5. BEREEDOX
EICK YRS TRENMEEEZITLER. 25 L@ #itnR2E# ¥ LS Na MiEICE
2REEZTVS,

Hiyama TY, Noda M, Neurosci Res, in press.

Hiyama TY, et al., Cell Metab 17, 507-519, 2013.

Hiyama TY, et al., Brain Pathol, in press.

Sakuta H, et al., Am J Physiol Regul Integr Comp Physiol 311, R299-R306, 2016.

N =
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BIBEARLICHESHRERTHBZEEZ CRF Z2—OVIcHBIF3/1\V LY HRICD
WT

WAz B& Y Ashraf Hossain Talukder” MHRE" kgL’ EBREE? ME #?
IBFER 2 HEE—"
VRICAFZXZRIFHRHMZRBERENSE PR XERARFRRAHEEDS

(B8] BETEHEER (PVH) [ZEWT, NV TL T (AVP) [ XMBRDF+ 1559 1)Vl
BEEVFIFOEVRERF (CRF) Z2—OYTHEEEINS. /EEYE AVP DERE
FEBNGHEEIIVF O FREICK >TIHENTWSD, BIBERETIEEEIILFO
A FIZEBEDT +— KNy IHBIE TN CRF &I AVP DERD TIET B. FK4 & CRF &
{ZFEEIC Venus (RRILEEBHNZ VNV E) BELFHIEAThE/ v 714UV R

(CRF-Venus ¥ X) (ltoietal., Endocrinology, 2014), & XU CRF-Venus XV ADT ./
LH5 Neo hty FHBRETNIcHRE CRF-Venus ANeo <7 X %{ER LTz. CRF-Venus
ANeo Y A TIE, IZIEFLTD PVH CRF Z 2 —0OIT, Venus DRIAHEEEH 5N i (Kono et
al., Brain Struct Funct, 2016). Z Z T%4[al CRF-VenusANeo Y7 A% AV, #EIJ)VF O
14 RRZhH Venus Z1—0OAD AVP HEBRICRIFTHE, HSTICEEIIVFIA FER
DNRAE#HET LTz, [HiE] CRF-Venus ANeo <7 X ICTHAIRI BT (ADX) FfcldaF
fizrEL, fiigEkK (0.45%NaCl+2.5%7 FU¥EAR) Hic3bFIX7a> (Cort, 25
v g/mL) ZFRMLE. & 6 BBEITERKD S Cort £BRELTEM% Cort RZEEE LTz,
—EB®D ADX X 7 A TIIRERHR T £ TEKH Cort %2 5% #il+f= (ADX+Cort #FT8E). itk
12HBIC2TORVADARKEANICIIVEF 2185 L, BHEMKEZERBERE L. YA
ZER L, 1 GFP 1A d KU copeptin il K B RBHIETRE LT PVH (ST
5 Venus B&LUAVPRBEEZ 1 —OV#ZFALe. [$ER] Cort RZED PVH ICHEWT,
Venus BEZ1—0OY (p<0.05), copeptinfZHE=—21—0O> (p<0.01), KLU
Venus/copeptin £ = 1 —0OV# (p<0.01) HMAFMEF LR L ZNhZThEEITEmML L.
Venus/copeptin 37733, AFMiEE (2%) SHEL Cort xZ8 (32%) THEITHEML
fc (p<0.01). Ffz, ADX+Cort #iFRETIE, ThoD EALBEERICHHIEN (p<0.01).

[£2] CRF-VenusANeo Y7 A®D PVH IZEWT, CRF Za—0OVITHIFS AVP DFERIE
Cort IC&BEDT 4 — PNV I ZZITTWVWB T ENRALSHICENTS.
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Arginine vasopressin-enhanced green fluorescent protein synthesis in the
hypothalamus after peripheral administration of furosemide in the transgenic
rat

LEHEE DY EHREX" miSHE? BTV SAFEAY b KD BAsAED
FERAXY BHH#MC-? Bd 22 EHB—V

VEXEMKZERE 1 £BY EXENKFEFRE 2ARE IEREIN 535
Fimfx B AT

70€= FINYLDIV—T DXV EITHICE TS Nat/KT/2CH XA IC/ER LFIR

WREELTEATHY . FRI>Y FO—IVERICEEBRKRCTLL ALSIhTWS, —A.
MIVNT 2V ISBHREEESED/IN\Y 7L Y 2V (AVP)-V. ZRMEIC/ER L. KOBRINEZEE
T EHRKFRETH S, [E. AEOHAREICKZBEIRDVBFEINTVLE LD,
70+ 2 FEKREIRE LIBOFIRICEITS AVP OFHREICEI L TIZEFELBES M ICE ST
LMLy,

Z T T.H4E AVP B FICHEREEN 2 I\ (eGFP) BizFEBA LIBEEGT
HEAVWTEHE LT AVP-eGFP FS RV Zyv 75y PEAVWTZ7OXE FEREICNTS
RETEB AVP DENRER AIR(L - E2FFE L e, EETT7 04X S F(20mg/kg)H KU
RIEKEZEERKRS L. £50, 1.5, 3. 6 ERICEREEZTof. GH. EREE 6
RO S TN T OB THEUKE Lic, EREERICKS XU TEFAZIRYE LT 4%/\>
FRIVLT7IVTFE FTEEEL., S/0F—LAICT40um OFPNIREER LT, TEES
KUEYIRICEIFS PUN, SON D eGFP HNBEEA A —IT7F 4 —THE LT
T, BREHOBIELE TN S Fos 2 VN7 ZENREEBILFZHNREE (Fos-inlc THRE
HNTIEH# L. BRTERICHTS eGFP B 2—0OIChE S5 Fos-ir BEZ2—0O>D
BIEZEFHAIL. AVP Za2—OVOFEMEEFTME Lz, Tfe. SUKFIRPERIREZTDK
WY bO—)VEEER L. LROBY REZITV. ARG LR - RE LT,

ZO#ER. 7013 FIR5 35 LU 6 KE#EIC PVN X#FIsEH(mPVN), SON (8115
eGFP HYIBENBEICEM LT, £f. mPUNIZEWT 7013 R85 1.5 B KU 3 B
#%. SONICBWT 15,  3B&LU 6 BHEETAVP Z21—OVDEE (eGFP [FHEMAEIC &
&% Fos-ir FHMRRDEIE) HBML TV,

LEXKY, AVP-eGFP FS VRV TZv U5y FERAWAZET, 70€3 F OXRER
ENRRTEBICEITS AVP B EREL TWB T ENBESHEE ST
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4-PBA |3 RGP REEEED/NAER F LA EERKT S5 —ETIVIVA%EH
Wit -

BaEE #FEAEH =B R FTER A(F—H FEERRE BF B
BEHEARFREREZRARY FERRK- A RANE

(5] REMPEEREE (FND) &, £88 s ADSHETRRICEITISZRESR
TEEREHRELNECHERET, RRLLGIELCTFERDAESIF/NYTL 2 (AVP) O
BEZ2VNITHZ_1—OT7 4 IV I BEHICEHSNS. AVP Z 21 —0O2DNEFAIC
BRAVINIDERT S ETELS/DIER FLADREDETICEASELTEY, &4
HBMEH LTz FNDI EFIVR I XA TIE, AVP Z2—OVO/NEERICERTZEREZ VINIE
MREARAGE LTERREN, FETIVIVRIZNEER LA ETRETEDEWVSH
MEELTWS. —4, ¥ZAHILY v ROV 4-Phenylbutyric acid (4-PBA) |&/MigfEX +
LABERL LTHSNTWS. MaER L ADOHERR, HREMERSR, BHER, B
Rim, BIERE(LE W DTN BaER b L ADEENMEREN TV B IRLGREBICE T 8%
HEED—DE LTEREETNTLS.

[E89] FNDI IZ$51F % 4-PBA DR %1 T 5.

[57E] 2 4 A#ERD FNDI U R 4-PBA Z8RKICT 1 w BEIRE L, RE, RPAVP H
KURERLKD AVP — 1 —OVIcHiF HlRNH AR ZMME L. £, 3 » BEwd FNDI
T RIT AVP EERIEE LT 2%RIEKKE 1 BRETTL, 4-PBA DMEEMES L.

[#55R] FNDI <7 R(& 4-PBA & 51 & W R AVP DN, REDRDE S TERELZD
AVP Z1—OVIcE T 2 MIRANHAGBDRD ZRHT. 2%RIBKEHFEICK BRI T,
4-PBA [AEHR S IC K YR AVP DE 55 51BMN%Z:R, ZROEITSEXUT AP —1—0OY
BoORYEZNZTNIHIL .

[ZR] 4-PBAZERZ VNI DNEERET ST LT MIFERA ML RAZHEL, FNDIT
) ADFEDET NG LT R E Nt
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CRISPR/CAS9 Y R 7 L\t & B Vb IN\Y T L v 2V ZEHD 7 FIEH & HERERIRT

BKER
EARENAREERID FREBFIM

(= - BH)] G 2N/ BHREHZAME (GPCR) &, HERANDBERTEICEL. =2
EGCGRAVINVEENTBREE, GRAVNVEITRKELGEWVWL T LAFICKELLR
BD2BYEFEAT S, S<OEFREEFEMEIX. ThS 2 O00RREMAEET
%, —H. GPCRHMEBEEDZITME LTEA<IHZE. £E55H0DRR%E KU MRAIERD
BWVEEHILTZNAT ARV AY FOFELHISND, LH L. RELEYAEICEL
TGRVINVEHKFY. B7 LAFU/KFHRERARTREIC OV TIEIRERLGIS
DEW, AFE, 7/ LREFRMOREICELY ., BHMDEGFEHRE L. EEL NIV THEE
ZFHMET 2B IERENICHR{EE N, BLE VIDNNYV T LY Y U SBREELFICE
HEBAL., B7LARAFUIKELBRGENBERAICRTE LEIVRAZTS T LITHKTY
LEDTHRET S,

[HE] BBRHAITLT7 LRAFY EDOREEAZESHBRAADIVAF Y IVERES ZEE
T3, TD®HIC. VIbZRBEEIVY 71 5—EREZVINVEELT. BT7LAF V%
GFP RS2 VNNV EL L THIRRICRIRET 8. EAHBIXIVF—EBRZEIEE LTHEEXE
RICWELGRAET = /BERSEZRET 5. ZDOLTRE LT = /BES%ZKKT 5 Vb
BIEFER%. CRISPR/CASYO VAT LICEK BT / LIREFMICTEA LT, guideRNA @
F&EHicid MIT @ Zhang 5DAHEEZRBW ., RICA >V TIvL > H 74 )L R hemaggultinin
(HA) SR & Vb ZRGEAIVRF 2V IVERT S DIBEES %= ST —48H DNA Z1ER Lz,
T ABIZHAZFEIRIC, guideRNA &b MME CASO HRIRT BRI 22—, —ZEH DNA 2E
ALZRMESIVRICBIELT, BONKEFDT /LZHMELYT / LOBREDERZRE
L7

(R - 28] HAREEKRIED FVESI% S D—4EE DNA DEFEET T, 7/ LOYEE
BEZITV. Vb RBRECTFERENICREE TSI LICHILE, FEREREINE
Vb BGFZRELTPCRICKWIBIRBLERRICIE. NTOZERERRT SHESKE
ICK W HESSRIEE CTH o e RARKY . ZBRDFERSICNT 593 FEMIEHIRATH
Y, SBEISICHMDZRET 7 ) —ITRH L TERADATRETHZEEZ SN,
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HAFHRIHFE LIE Na MED 1 5

maA  ERAR Bl 5. AElEXE TFHEKRER MBEERE [ R REER
NIID g g e

EGIE 76 B, BIERICSIME. SREIE. siIlRIEXEHY EY Y T7OO—ILTT
IVEBIESR, N XT7AXOVER. ZLAOYVIERER. JTVBAY L - VI VES
bUYLERERZRA. TKX-3FIC2FOHNETHSHAGHR L ST N MRGE
REHCER. L FZvayiE 77 7hILY F—IbATEIb, U kaVEF YD
LiEZRALTW e X704 FREZITO HAHIFHIRET. HHETORMHEERR
IZ&RZEI 0T REFEZTVHNETOETIHZ I SN D RLICHDIFET L.
HHEH, mAESN<10kg £E>TW e, st4 L% NafElk 130~135mEq/l EEEDE
Na MYE%ZERHT L b T X F 9 AREREBEZ RIS Na {E 124mEq/| EFTETL
THERE BRETHEEL THBEBN TN LTz, #1528 WBC9330/u | (Seg82%.
Eo1%. Ly10%). Hb14.8g - d | . PLT23.8 A/u | . Nal24meq/l. K4.4meq/l. CI9 2
meq/l. BUN14mg/dl. Cr0.47mg/dl. UA5.0mg/dl. ALB3.8g/dl. PG127mg/dl &{& Na
EUNDEREFRRIEROLG D ofc. BEFRR LIFEAS O GHFRERI LK ZRET H5EH
HGGHEZTEPZE. IEZLIERSHEL oD 1 BEEEDERRBLH VEETIEH
STLEMREROBAEDETRIEETCEhb o, FRBMERSTEY—FEEL, /N
W7 LY UiBRIE(SIADH) DD FE | EDEEMRZ R L. REMRTHIE
NaiBE : 12 4mEq/L. m#E/\ "V "7 ‘LY VE15pg/ml LRIEREMU L. EREE
MmfE. =IRR. ¥ NaiRE : 30mEq/L. BHEEEEER. BIEREREETIIEENTH L
EH 5 SIADH L2 LTe, RRE L THIRESIREER. KR, BNERE. EFROREKRET
SIHARREEHERAETNZEDIERDHGEH o, AREMITEEDKSHIFRT 20 0m/H r‘:
SIAEERIEKDSETME NafE1 3 5meq/l = BEICTAE. M55 Na {0 L7 %5
THAEERIBEKOMREKDHIRIENEI LA, MiF Na fEld 1 3 5meq/I Eﬁ?ﬁ?ﬁ;’fb
TEEERL, ERERIZBEREICIEEEED >, Uaih SETHEHRETITNT A%
B, BEHA ML AZBFASNTEY., VAMIVAREDR b L A=K SIADH & L
THEELIAENEEZEA . B THS I EPTLAEER Na MEDEELH>LEHLHS
L8 JVF 24 MERISHIE Na MAEDFTEEMH S DN D, FERHITITKFIPRIC K Y I5F
Na REZZHHEREBIRE LI LG EDS SIADH B ERETH > fcEEZ SN
APLARERRGEICEL S ADH BE|53BICE L T ERZMA TRET %,
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SIADH HAEETELL, BRAGRREL TETHREBORSN =, B - UH
E7IvAn— X - FIR - 1 Na-{E K& Cl fmiED—H

BAEBAY EHEF? FARX?
VSRR 1 AR EEEERREE 2R IENIKFRFER 5FR @ HER
mAR

84 L tE. 1986 FLEFEFRFIERE. 04 FtELSKRT VR—ARA. 184 CRFXRICVILY
5 HBHFRIREEAARE. 07 £H 5 T AFLERE. HbA1c(NGSP)6.8~7.5%. # LA IL4%
> 20mg/BWAEHZHERERA. 165E 1831 H, KOFRTHBMAEEERILEHER
$252. M5 Na:110(mEq/L), K:4.1, Cl:79. BREFELTIRE. 28 2 BN\ARERICEHR
HER LFBEBEEME. Na:106, K:3.2, Cl:76, POsm:225(mOsm), UOsm:249 TdH 1=
PMESARICT, NaKBRETAETLY VRS, K16mEq/BREFRETRAET LY 10
ug/BT, 2 829 H, Na:127, K:3.0, POsm:260, UOsm:301 Ci&Fs. 3 B 14 H, Na:101,
K:3.6, POsm:215, UOsm:463. 3 A 15 BEE&EHRRBNZES. Na:102, K:3.7, Cl:70,
POsm:217, UOsm:430, AVP:5.8(pg/ml). ¥ REFL <> 2.5 ug/BICiH. 3 B 18 H, Na:105,
K:3.0, CI:70, POsm:220, UOsm:287 T, TAEFL Y vfik. 3822 HABK. 3823 H,
Na:122, K:2.9, Cl:83, POsm:252, UOsm:363, AVP:1.3. AVP#&ER*K &, BER+H%E
FERBICK BB EFIFR-ARB [T K % Na BERDIBEZ %K Na MERREIEBE. 1R Y
AR - ARB HLEEE, 1K Na:120~130 - K K: 3.0~4.0, 1K Cl:83~95. BHERK T TR
2000ml/H#i#%. {EK & pH:7.468~7.507 &K W IRMIEHEEREEE. 70t = F 20mg 5
S¥C FE(Na)%:1.3—16.6, FE(K)%:14.4—47.1. FUZ OV AF 7Y K 8mg BOBERT
FE(Na)%:1.4—5.2, FE(K)%:13.4—17.3. Bartter « Gitelman JE{REEIITBEMN. 1 VAUV T
JIVvT BB L KISR0 BN - ;KT 1) /R—X(0.2mg)3T3x, K:16.2mEq/B##7E TiERR.
Na:124~133, K:3.8~4.5, Cl:88~96. POsm:261~276 %t L AVP:0.6~1.0 T SIADH &
BELENHEL. pH:7.455~7.458 D7 )L AHO— b k.
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fire—BEDET M) U LMEE%ER LT 2 iEF

EAEH " HFEER D BANEYY LEERFY FEEKR? ARH—? EHHE?
KRB EERLY 22— "ROWAR IReEENAR

EG 1 IE 42 Bl —BHEDOHE W THIERS LIZEED MRI T 40 mm XD TEAFERE %

RO OBNZE LT, ADBENRETIS F OV ESER L2, BRERER
M TEEEEHEHMZRET L. R —AMOREEZRSH—RHICEN LYY
Fisiz 70 ik 6 HBICHIE LD, FEEAKL WE Na MEHSHEIRL, W& 9IBBE®D
Na 130 mEq/L, Mi&F:ZEE 259 mOsm/L, FR:ZEE 513 mOsm/L, K Na 86 mEq/L, AVP
2.2 pg/mL THote, KOFIPRICK Vi 16 HBEICIE Na 142 mEg/L, MiEREE 283
mOsm/L, FRZFEE 189 mOsm/L &£eE LTz, AVP I 2.1 pg/mL ThH oz ZTDEREEF
MUY LMERRBEEZFRT ZEHELBBLTWS, ER 2 1& 35 %BEH. BE BHET
THIERE LIFED MRI T8 EEBIC 18 mm KDERMEE ZFRHHBNZEZ L.
SRRES T2 fE1T, /RIBHERIE R ICEREMRRE L 2T N, TRBERIF TH o H,
i 8HB &Y NahMETER & & Y 7% 12 HB ® Na 126 mEq/L, M7&FZFEE 254 mOsm/L,
FR:ZEE 561 mOsm/L, FR¥ Na 70 mEq/L, AVP 2.5 pg/mL THofz. TTREKEH DL
ZTOFEEZABERE LT & T A1 14 HBRICIE Na 139 mEq/L, 175 :2:FFE 269 mOsm/L,
RiZBEE 382 mOsm/L EEERICH Y, LIES Na X 140 mEq/L &, MiEREME 280
mOsm/L 5%=## L, ThE TTEGRES, ELBEREOFiNZIT o EMDHR TR
|SBESED D—BHEICE Na MIEZRTHAHLRETNTE Y, MRICEELGREARIVE
EENTWVS, XHNEREZMATRET %,

30



—%EE V -4

ZRICKBEF )Y LNEDESEEHEICEIDDSTAMELSRESTOH
= 1 6l

RAEEX HHEXEH BKRPY BRF—HR
HEEFREARLESFHELEE ABASHE

{EIRMEIE Na MIECTRME L BEEDERDES & EIF. SRBIBKDBREHNERTN
%, TTTlE. ZRRICE W ECTE Na mfE (106mEqg/L) 12Xt L THEEREKDSRE TN
feh. BROEHERRBDHIC 24 BRDBEHL2RICTON16THS., LHL, =W
ICEZBEEMBEAEIREE (ODS) PENFRMRELG EDEELGSHELZETIEELRLT
EESEDBEDELEINCRET S,

FEGINE 68 I, 27 Fal. FIKBRMERETTERE IC THRIRR 2 HEflT, ZD%. EEICTRE
@& H TV eh ISR, 2 F£57 B Ca METHREHIRITZEL, LORER T, TR RIKAR -
BIFIKARIEREE TAE. CKD. AEEMIREE L TMEEZZ I T\ e, XEFE 7 B, BEREETH
2 ERTEAEE. ARLU RHIZIEER. BRRETCHRFNGREEITE < Na/K/(Cl
106/5.0/73mEq/L; Ca 7.9mg/dl (Alb fiE#%) DEEEZHHTT7 +0O— Lk, & Na MEH
BRELHIEN 1.6%EREEKD 24 KR THRET SLIgG T hic. COMICFIREDE. B
BEERB L UBERNICEEELGSBRLTW D, BREDT7+0—H 24 BH%EGST
LZEULN Na/K/Cl1134/3.9/106mEq/L ZRLTWe, TTTINTOEFRZPIEL. BRKH
FRDF TREBEHEHS. F7HBBIC Na/K/Cl136/3.9/101 mEqg/L, Ca 7.6mg/dl (Alb #
IF%) ZHEEL B L. AREFIOSKEIXAPEFHENICRER14L/BEDTLET
Hote, BEEEFRIER (NaCl59/H) LE8K15L/BREEZIBEL. ARKT7+0—& LT
BB RIFC. IREEHE L. 3 HhARINRIKRE T Na/K/Cl 133/4.7/95mEq/L. Ca 8.3mg/d,
eGFR 27.6ml/min, TSH 2.6 mU/L, FT4 1.5 ng/dl Zx L f=,
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A/ 5% b/ (Aldactone A®) lc&k 3 &BDHDNBIE Na MEED 2 Fi

BSHAE]
INFREERREAR

(B8] EME Na MEDOH THEEMICHERMKE (CV)DEMDH. CVDOFEPICELZED
D DEWIEB R TIEHEL, FEILDII—00 VenaCava ZAWcAZE (CVPIndex) TCV
DEROEEEZIMTEGVLLIEFLTWVS, R @Ahd m¥ED control FRDT=&.
BATN, ABRLTc (122 75%%. %125 83#). HbA1c 10.5,12.5%, falfi$ Aldactone
A & Ca2+#E#iHl(Ca AG)H KU Torasemide #8731 [EfFH, #EAREFMME 100/60. 120/58
mmHg. ZRMIE 117/69. 121/65 TEEMESHIEITES 2 DMET IV T I VRDHT
Hofc, MMiE Nai=E 130, 129 mEq/L. RBME 274, 274 mOsm/kg £1E<. FRN a. 57,
(-)mEq/L. =FBEEIE 530, 353 mOsm/kg T. Mm;FK 4.9, 3.7 mEq/L,FRE 7.2, 5.5 mg/dl.
Cr LBEEIZIEE T, Free Water CI(FWCl)IX-1121, -231 mlI/BTH > fc, MEEETHIIIGESR
1 H* DPP-4 inhibitor+biguanide TJE 2 I¥75h o, (Fi&) CVPIndex7.5. 6.9 L{EL D
TIEAMIE Na MEEZ X, HED spironolactone DIRAZH1E, FEF 1 1% Ca AG D,
fEM 2 & Ca AG + Angiotensin Il receptor blocker T 6 " BARIEZE L. MH B P 120/80.
100/70. C B P 137/80. 109/84mmHg, CVP Index |& 13.6. 12.0 LIEE{LL. FWC | -15,
18ml/BTHEMERDER LT, EF 1. 2IEMET7IVI I VROZFT. ER 1 IZHERRR
2B T, iEfI 2 1% DPP-4 inhibitor T HbA1c 7.2, 5.9%ICiE 2 LTe, (&) AEZMESZESE
£ 9 B f=&lcC spironolactone Z#H LIfEFI TH > fch. ENalfEEH T T T EHHS
NTW3, Spironolactone |Z& % & DIFEAMT CVP Index b BB TH o 1.
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NI T VRRERA

X 20 1 B 12 HeRET
TR 17 F£12 B 9 H®ET
Trk 16 £ 12 B 7 H&ET
TR 15E7 B 1 B&ET
TR 28%F7 B 1 B®ET

B15% (W)
FHARZE. TNV TLIYVHRRE] EMT 5 UTF TKHARE £W3),
B2% (B8
ik - BRADICEELGRINEZRITNV T LI VPG, K- ERERHE
fRICHTc> TERN - BRRNHAIRDOREICESE TSI LZBNET B,
BIX (FX)
KARZIE. FIROBNEENT BcHDICRDERETT I,
1. FARSFMECORE (F1@)
2. AMRSRORE (F1E)
3. ZOMEARSODENEZENT 5HDBELZER
Ba4% (28)
FARSOKREEREIZ. NV T LIV ERLIOK - EREAHSKRICETSE
BRRUBERARZIT > TWVWBERUZDIEEICEHBELT S,
B5% (REH)
1. AAREDZEFIRE. FFhZERL. FRBEZMHZLDET S,
2. FREDRERRERICEVTRET 5.
Box (1R8)
1. KARZICF. ROREZEEL,
HEA0BEE. EFE 1%
1) HEADSEHS. MARMEAL Z2 1 HBHL, HEAR - RERD
EEERIET %,
2) HEADSEHS. EH1FHD THEFHEAL Z 1 RBHL, 2HE
FRELTEMEROLE - R - EERUTOTS L - WREDIER
#5793,
1. RERBHBASTHEL., RERICTREL. BRI TERZRFS.
2. REDMEHIZ2FE L. BERHIFLEL., BLEG6 SRICE2fIBE.
ZTDFEEXRTRIELETY., UREBEINEL,
B7% (FERD)
1. FRARRICIIEMZEL .,
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2. LHZEREE. HEASBEEELT S,
3. ERREHBEASDHBEDOSH >FEHICOWTEHET %,
3B 8% (IREDHE)

1. AREEAR. ZHECORESICHFEAZZREL. RFHRE. REXK
B, ZTOMAARSDEZICEDLBIFERICOVWTRET .

2. SBWMEAR. FHERORESF - BE - BEFORHICOVT, HHEE
AsZREL. TTIREL, R&EIT S, £fc. HBHEARZ. 7075
L - WBREDEIEZTTS.

3. BEER. XHMIRZOE. BE. oBZEET 5.

B 9% (FiERESRF)
FiiEORESERIE. RAIE LTRRBRALT 5, e, RERRIZ. RAIE
LT1RALT S,
B1 0% (FMESZERE)
FMESREICSIT S, Hitl. KBE. BHEFOEADZRBICOVTIE. RE
RICBVTRE L, FETHRANICEHT 5.
B11% (55
1. AMRSOTFEER. FHESORERICIHE Y . REIRERBICEDH S,
2. KARZOBRBEIIAARSENFRE, EXRHBEEFZU>TINITEHTS,
£12% (FHR)
FHARZOEZRIE. KARMUFBADBHZICHKET 5.
$13% (RAIDEE)
FHARSZADEEICOVTIE, RESDHREREE, MRICBVLWTERZRS
ZEET B,
ZORAE. FHR29F1A7HIYEITT 5.
B145% (HE)
FHARSZAOMAIE. RESDBZR T RICBEWVWTERERFTSHILLET S,

FE1THERY

B1% (FB)
AARZREDFREIFS00MET B, . FMESBMEIZ 2000M LT B,
SENREE. XA2DEEHEICFKHT S,

P25 (ERE)
FMECHEICBII2BREOXREEE. RDBEDLEYHRET %,
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1) ZBEOZENRE. BFEEE. ®RE. BHET S, TOXZEEHEIE.
HFEMD S RIGRE Y EIRE TOHBRR. MERDKBICOWVWTDHRELT
%, GH. TIV—VHE JIVSR/A—NN—Y— FEDOREIIZH/LEW
LDET B, Efe. RRBHLURMTHBBEIIRBIRIZTHELEVEDLET
%,

2) EHBEDZRNREIL. BEFEEEDHLET S,

B3%x HAREWHE)

FMERICE VTN RRICH LARRBEZ 2 HEE 7 5, BEFEII.

FMESBNMPFALEDRRICKY., LU 22ZE&ET S, RAREL LIS

B3 BEDREEDEVNL D, ZRFERHEVEDBEIRMUICKYREET B,

E5IT. RELBLEVEGR. RRETOUBAZEDEMOTICHEET

WRET S, GH. B, 14 105MHET 5,
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HEEA
HHEE— RREHERAKFEAZRERFZRLSHER BEREAR
THBE— EEENAZEEFER $£1E£EBF
BKEE BaERNAZREERIEEBEREE 9FFEZFIRM
B B ATEXEXRFEREZZRMARE ¥EKRE - A0SR E
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MIRCERA

epoetin beta pegol

5 50 B4 7 1M BR & M 13 R 7 B4 A )T B BSOS B &Y
I’-F@EE%%W Bl M AEEFERD BRTRZL

=ILC7 vy

25Hg\ 50ug. 75ug. 100ug. 150ug. 200yg. 250ug

I .
MIRCERA mjection syrnge FIMEANR A AR, REESOER LD
259,304, 7519, 10019, 15015, 20016, 250w srmemicoucia. MERIXBECSH]
IRIFY N—%2 XJ)V GEIEFHERZ) T TEL

http://www.chugai-pharm.co.
RF.RITY-5- 023 (R4 R) BEFEIE P garp Jp

WEIRFSTT <b o] P BUERRIU AT | waninson) x5onil1>oax—yavs
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