9340 ANUBRAFNKORTEEF#RGICRETARERBEETORE
BhERIFRE (ARA OB (BMIRSIKT RAMREFFEE)
EEFRE KH  ERE EREFKE)

A AEREFKS

(BM) AHREANKEORPINagE & (UNaV) IEBEEFICH LEFEETCKTT D, 20
EAEE L EEZORFNaBEMOE T, UNaVO BRI AR B & NadEHE SR (FENa) & 23131 —
BT 2200, RMBETONGFRNOBWICE>THALID, LnL, EEFLESF
L THAKEERBME (Cer) WERHH I 0D, EFEEZEOR PNadkit OB 4T Cer?D
BETAEELTWDENEN 2RI,
(FiE) #EE L RBEICBHBENET (Cer 86.2+8.0ml/nin) LEFBREBES
AT AETRAE KISl /kgh 1 BRI TATT L, BA% 4 MM ICI 7 Y UNaV, Cer, Nadkifit =
(FENa) # A ~T. ¥ EFFEH (Ccr 106.7%x4.8ml/min) | EHFEEEFE (Cer 71.2%+7.8
ml/min) &8 L7,
(F6R) HELENaD > bH, BUREATNR AN TEFREE TIL21.954. 7%, EF
FTIL14.1£3.4%, BEBBZE TIZTI0.3E2. 0% RPFICHM S h, BEFREACHEL
EEZETABMOR FNRPEMENET LTV DR, BEFETERRBEAREEGR 45
Bl CUNaVASHE N L= izt L, EEZF CIRABRREKE 5% 3 MM LIBEUNaVAE A L
itk B,
EEBHRBABETLABRRBE KRS R AMMOR FRNaBRMIZ D 2 hr o lodd, BFEE
CWREbNT X DR 5% 3HEMLUMOUNaY, FENaOE FIXZA LT, £h b OFHAERB
HEFERBEALIEZERLUTh 72, LEN-2T, BEESMETLTVWTLEEE TILE
BAEEABREZOWNVREREMCTET T &idh, EEETERRBERES 3 KM
UBIZRLNUNAVOIE FTREFEFZCHAOLOT, CarMEBETHD I L LIZEENR
WiiicBEbni,
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9340 SHREAFRORPEEHSEEGICRIETAREEBEETOZE
BIRAR SR RRS Al (B RIR SR & MR AL EE)
FEEBIFEE  H - IERE (RRERKE)

Z=H B ERERKE)

1. BFsEE M

BEREEDREBIEOEDORE L BEERERAERSLEZOLNTWVWAEL, BIKAKATIZ
MEREIVABERELZVWI LPOZOEEMERENTEL, BFE., BRI AE
BIRIEE2ERBELIYVRINEA., MBEMRICHHF L, TOERT~FHINDE, =D
R, BmTak, XEHEERS, L= T RKRATE VR, LBEEF MY D
LFRRXTF ROELIRBEANVETICLE o THABMEINTOVDEINRMRZEL LD 7L
m, £, BT ERESPAFENILLE, 2EBRPICHL I LI ETRELRZY O
BHRAAET DI LAMbATVEA, TOEBLALATRY, HaAZER»bAKER
BAWNMESTORFEEHM L ZTORBAFICOVWTRELEES L EEF CTHERT
LTRY, BEREEIKGH T, EEFCTEHRSED 21 %, EEEFTIELTH» 14 % L
DHMEI AN L, BEEETRZTOHRBILEE T MY VARRXTF RBEEL&
BAB - TWVWDII EARELTEL, SHLITEMNTAKABANET - =HEE2 DR FNa
BEMEIL, BARL L LB L7chs, EEECRIBEREThHho DY L, BEFTHE LI
BT L, Tnid, EEFTIRMEAMBELEL, TEXBHRBRZOBEETICEL > TEK
M EORICHENRET LTS, BIRKERESBD LLUEET MY v LRRNTF
FOSWIET 2 & T2 en—RAEEZLLNTE,

ULEoRaT, HFE, EFFL L. KT Na it ORRIORB TR Na PeitFE (F
ENa) SIZIE—E LA e, BEEHELEFETORTNaHMOBVWITEL LTRMAE
TDO Na BRROZECE - TRIDEZE RN, L L, BEFTIEAKEREME (G
FR) MAEEEDHK 70 % ERELEBETLTWVWRZI LEERETHE, EFETORPTRE
HEME FTICIEAKRGEAECETAEELEXTVLAEELTEETER Y,

ZITAEOBRMNTIE, AREEBAEETLARIPEEHFMICEZLLIHEEL2HL2BHT
BHEOCET LAZEFFCH LTAEREANEZT V., RY Na kit L O X OREHR
F A RERICRE L,

2. BRFE
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HBRCEIBEERTIVTATIEMA, EETREEFZTLRAEECBRENSBETLL
BEBRBELBAL., BEERI VFTATORARIEESE (FHEFEM22.020.57F) 74
L. 60F L EDEESE (EHEMT2.821.3F) 106 THY . MB., BEFR. LEME.
LENRE. RRE. BHRERSIVMEERERBEICREN LV LeRBLEL, —F
BEBRBE (FEHEMRN28.8+4.9F) 5AREYMA. WEME. LEXNRE, WFER
BRECBRENRLG, V7 F=v2 U757 XEM 80 nl/nin BIEOEZEAL, &
FEERONRIT, BUHAKEBLR 44, FHRAUEBELIALA Thok. BREFLBRABE G
FIRAISRCEDOMBHRAECEE2RETEAORACZNI LEELD L, HREFIIT,
BREMBORBUBBER£ZE2 U, %A RKBCHmIRKSELERRESE L, Al
BEICSOVTLRBOHBEMA, FEETORENE, RERREICIHICHRZ
MR ot, FHSHICHRSY, IFMOTHBAKOE, RO - WRREZTVI &
e L, DT 0 9%B¥EAK15ml/Kg% # 1B R CRARAICER S L, LUK LR R 2 (4 £R
m, §R%1T 27 |

Na, KIZ&NIE, J V7 F=", 7TAT I, REBHSHER, AL ="EFHE (PRA)
M7 L FRAFo @E (PAC) . LEMNaFIRALE L (ANP) BFRINETRIE L, #&
By EHEEIEERE TR L, REIZANOVA, sheffeldE. tRELZBEEM VI,

3. fRk

AEMAEKRENOLKEMRBE (Cor) 13, ZEEFETEFRFE LIV LABREET
bhol, BRBRETLEFREELIVLABRCEL, EFFLIV LB L 2 LB
HEMIC I ER R o, BEEREELEESETHE Cor REBREKRFERKAEI
MML., FORRABECRE -, BEABETCIABREAKRSROMMITAL LN
- 7= (Table 1) ,

THMERZEERILEERELELIVICLEE THY . BRBBELEEF LIZERAL
BECEEREZIVEE ThoM, WTFhLEERETRP >, 3SHELERR
EABERZICAEREYHOED LRI RO 2T,

MiENaE TR TORTHEEREZ AN P 2T,

RbNafF i ERABEAEABRENCRIEEE, BRBRE TEFREELIVARLS
EThot, EBEEAZE 1 BEK, EERESLEFE CIIR PN ENE L <
BN L, BEBBETIIZIOMMIMO 2 BHICH_RARIC/AE N0 (p<0.01)
EEETIHRTPNaE MO BIMNIT ABMEE THRO L, BEEFTRHREERICK TN
D HEE R R B ERY . TOBRRBLCELL, BRABEF CRESE®RTHE MM /NS <
FORGLAREDONEN A 4 BRM%E TRV (Fig. 1-A) . BELEZNaD > b, &5
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Pre 1 2 3 4 (hrs)

Ccr (ml/min)
young 106.744.8 113.8%7.0a 101.1+3.8 103.1:4.9 112.3%#5.1
aged 71.217.8b 77.5%7.6ab 74.1%6.6b 73.6%6.2b 75.4+5.5b

renal disease 86.218.0b 87.1%6.6b 81.3%4.8b 86.818.6b 79.5t6.3b

MABP (mmHg)
young 82.515.2 86.1+3.7 82.7+2.9 83.6t3.2 84.5t2.6
aged 91.3%3.5 90.4+2.8 85.912.0 87.412.0 90.3+2.7

renal disease 87.215.7 90.1%2.9 85.111.8 90.0£3.9 87.2t2.8

s=Na(mEq/1)
young 142.4+0.5 141.9+0.4 141.6%0.3 141.4+0.5 141.0%0.3
aged 142.1+0.7 143.0£0.8 143.0%t0.8 142.6:0.7 142.4%0.7

renal disease 140.2+0.7 140.4%0.7 140.8%0.7 140.0:0.3 140.4%0.7

a:p<0.05 vs pre, b:p<0.05 vs young
Table 1. Effects of saline infusion on creatinine clearance(Ccr), mean arterial

pressure (MABP) and serum sodium(s-Na).

BAETE A BRI E CICHEM SN NaD BB IZEEF T21.924. 7%, EEEZ TL4. 123, 4%,
BHRBBETI0.3£2.0%5TH o/,

Nafitt & (FENa) A BRB/ARKEEITR PNadfit L ARICEFE T, BREBBETHE
FREFLIVEETO L, WIONDOHLREHRICHEMETR LZY, BNMOBREITEE
ETE L, BERFELBEBBSIEEIAKOELrRBEMETR LE, ZEF T
REEREABGE LUZIEZBD LEFREELBRBBEFLRLVAAVICET LE, (Fig.
1-B)

ME7LT7I T, ABEEEKEEMCTIEFREES, EEE5,. BRABRLEOIRICE
EarTR Lk, T _XTOHTAHEEGEKRREERICET L, UBE4IKFHMETCELLR LN
hrote, TOETORECE, 3HMTENR b2 27z (Fig.2-A)

mF7/LRFATE AMEREBRRBREKRESHETIE, BEFREFEL 4+£0.5ng/dl, EFFH
3.3%£0.4ng/dl, BHRABABEL. 1x£0.Tng/dl ¢t MFL =V EMLRAKEES L EEF TK
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Fig.1 Effects of saline infusion on urinary sodium excretion(UNaV,Figl-A) and

fractional sodium excretion(FENa, Figl-B).

c:p<0.05 aged vs renal disease,d:

a:p<0.05
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Fig.2 Effects saline infusion on serum albumin(Fig.2-A) and plasma aldosterone

concentration (PAC, Fig. 2-B).

vs renal disease, d:

a:p<0.05 vs pre, b:p<0

p<0.05 young vs renal disease
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Fig.3 Effects saline infusion on plasma atrial nalriuretic peptide (ANP).
a:p<0.05 vs pre, b:p<0.05 young vs aged, c:p<0.05 agedvs renal disease, d:p<0.05
young vs renal disease

<, BROBFTHECB VEAT LA, FARBEARSHCIVTAOBELAL L D
[ p 2 6 fe (Fig. 2-B) &

M EANPER B L AT I AR EAEZZFEE TLO 2K LAECHETH> 2, B
RBRBETRIEFRELZLERTOLABCEBELET Lz, EFREEE. BREBETH
AR ARG HICMIEANPRED LARRONILBAEDOLD Tad 27z, Ll &
FETRBREAE PO 2MHKETCEIFIELCLEFLEORET L (Fig.3) .

T2 (ZREIC, BEHF LEERSFICAMIC THLEML R (15ml/kg) OEBRRTIEK % 1
MR TEREL, RPNaBEE B ORB L HMBHR FORTEITVRREMSE L,

ARREKEENEZ ABM THILEIALR PNaBIZEFRTETCREEZD21.9£4.7
RBES, BEEEF T4 1£3.4%L S HICEL, BHBREINTZEEO» 2 Y DELIE
NI E-> Tz, RPNapkilb fiZ, AEREICK T D2NaD B R & SRAME TR DNadD
BREBICL > TREENRDN, TRETOAMREARNMKFIZBIT DM TIE, R+ Na
PRt B DL LB REPENaPEM R & EITLTELLTWD I &b, EL LTRMEICEIT
BHNaTFRUL D ZEAL A R Nab ik IS KB LTV A b0 EBbhik, HBEETLERF
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E2TL . ARAEAKBEEEICR PNagEMZERICHE M LS, % 5BILE 2 B[ LR
FEEETIIR T NaBE YA EEEMT B0 L, EEETERFNabFM 2R T 5
S LRTEFIES L, ZEZEICHT D 2 OR P Nabk il 0 8 o8 & I ANPIR L 0
Bilbe—KLTHY., o RPNagEi & & M FANPREOMICIIAERMBENRONL Z
L. EEECIIANAR PN I EEAREERELTOB EBALD LRSI,
FLT. BRIENaB S EE-TVHICLEb b T MTANPRENE D LIcDIL, EFE
CRHABEEREVEDCHRERESEMCET T 22D THDH I LBTRINT,

. BEEETHEEFCL LARGRAEATECEE THY . TANBHREA
 EBRORTNaHEM BRSO OREC o THWDHEMESHD, L, TRETOMRFT
B OARERBESEETHL LN, BEFCRONLRPNaSFE OB & BEA
HEPENTE LN TR, T2 CHEE, ARERBEOETAEERERNER
@R¢Mﬁﬁﬂ516%@%%6#t?étb‘%i%f%%%ﬁ%i%kﬁ%&uﬁ
Tbt%ﬁﬁﬁﬁuéﬂﬁﬁm%ﬁﬁb\R*Mﬁﬁt%@ﬁ%@%%ﬂ%ﬂowfﬁ
L,

%i%&%ﬁ%%%fd\Eﬂﬁﬁ%&@ﬁmu%%%ﬁ@ﬁﬁﬁf&<\ﬁﬂmE‘
R NabEIE B . R NaE MR L IZER L Thok, BEREBBETIH, £BREARER
ABRICERE LENaD DT 10.252.0% EEFEF LV bR VERSHHERTLICTE
&Woto%LT\%D%ﬁwﬁ%ﬁ@%%iﬁawﬁbfﬁét‘%ﬁ%fuiﬁﬁ
YK 5E%IC. NabEl RO M E L > TR FNabEMEEMAS £ UL 2 BRI R L7223,
%@&%@R#Mﬁﬁ%ﬁﬁféftﬁ?bto%nuﬁb\%ﬁ%%%fdiﬁﬁﬁ
ABEEEZONEMEOEMIZ NS o - REEZE LRAEOMMMEBZT L, RE®K
AREB E TNadEE B AR Z IR T B im0, NatFit R ORRAREBD b E e,
%ﬁ%%%&%i@ﬁk&@%fd%ﬁﬁ%h&w:&me\Eﬁﬁﬁmﬁﬁﬁsﬁﬁ
LLFE LT B 6 7= SR P NadE it o NagE Il Z OB A 1T, BRENETLTWTLEFSE THR
HHENBILREL, BEFIHEAORKTHD L BbNT,

LDl EEREE LB LELECRONEAHREATROZFED
ReANabEE BB A OREIL. ZEEOAKREBBECKETHL I LPEHEDORETH
K<\ﬁW%WWEﬁﬁ%ﬁﬁTéi5&@“thmﬁﬁ$@@W%mﬁT%&<@
Sl titEBbLEXDIVRELEDNI,

-ﬁ\%E%ﬁAt%ﬁ%%%t%%@Ték\m%ﬂ%m&@ﬁﬁ*&%%&m@
b@&<ﬁm%ﬁ%%%v%ﬁfboto%nu%mmb%f\ﬁ¢mWMﬁﬁ%ﬁ%
%%Tﬁmﬁﬁf%otmm\%ﬁ%%%wﬁﬁWHMEﬁﬁﬁfbé:&‘%5wm
ABEEAKRECEDAKGEBECEMA 1Pl LKEBRT 2 L BbN D,

HEETIABAEKBEES. Nathilt R ERREBBEOEMA H LN OIEH L,
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BHEEBRETRVTAOEOEMbROA R, £EBEKR SO LHKERBE
BDRLEIIKETLTWDIZ 20T, TOXICEABRGREARECISZ X700
DERGHBERDIDOIAKRGRBEOE T2 &L LEFEOEVR I DAHRERSH D, £
EETHEEFEXA 7R UPEFZLRAKRKCRLT 20, BREABREOX 7R TIEETD
BERRBRMLTWEEHELEIOND, TOXIRABANCHNTEIRX 70 vORIG
HOEWEZERT DL, A, BREBFANBLELTRALELEOILT LLEYE -
iR WA EEMILE - 72,

ULDBEREELEDD &,

1, 2HEREANECHAON DI RPNaEM G IXEFREANCH LEFETETLTY
e TOXERFRIT, BEEETHAEREKRZEHR ARME TR PNadilE 3880 L7z D
i, BEETIHAEABREKESE IFHEMUBR PNaElt BB LI LiICX b, Z0HF
FELEEELORTFNHHMRIEDOEB NI, EEFLLRBTOBHRIECK TN EORER
ELTWAEREBRLNCT D), EEELRABRECBRENET LAEFOBRABA
BEIAMBEARNEITo 1,

2, BEBERBBECLAEREABEEZ 4ABRMORPHENaBEIIZ D 2h oton, EFE
FCRONEE S RS 3R OR PN, NaBEWEOETXE LT, Thb
ORMPUBRBRIEERFALIFZER LU TH 72, Lied-s T, EFEFTEBEREARE
3R UMBICROAIZR FNaBE D ETIXZFEECHFOL O T, A RE IR E S (KE
ThdrI eIEER2VWERbhi,
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The role of glomerular filtration rate on the natriuretic response to acute saline
infusion.

Hiromichi Kumagai, Masaharu Ohura* and Akira Hishida*

Department of Clinical Nutrition, School of Food and Nutritional Sciences, University
of Shizuoka

*First Department of Medicine, Hamamatsu University School of Medicine

Summary

We have reported that the natriuretic response to acute saline infusion, 15mi/kg
BW for 1 hour, was decreased in the aged and the attenuated natriuretic response
was associated with the early decline of fractional sodium excretion(FENa), an
index of tubular sodium reabsorption. However, the role of glomerular filtration
rate(GFR) on the decreased natriuretic response to acute saline loading in the aged
was remained unsolved. To answer this question, we compared the natriuretic
response to acute saline loading between the aged, the young healthy subjects and
the young patients with renal disease whose GFR were significantly less than the
young healthy subjects and comparable with the aged.

The total amounts of UNaV for four hours after starting the infusion were
21.9£4.7% of the infused sodium in the young healthy subjects, 14.1%3.4% in the
aged and 10.3%£2.0%in the young patients. UNaV showed an sluggish increase
following acute saline infusion and maintained lower values for four hours in the
young patients when compared with other two groups. In the young patients and
the young healthy subjects, however, UNaV and FENa exhibited almost similar
time courses without a downfall as shown in the aged. Therefore, the early decline
of UNaV and FENa is not related to the low GFR and might be specific in the aged.
The early decline of natriuretic response in the aged might be caused by the
concomitant decline in plasma ANP.
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