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757 v v Al SRR OB HUNMERR & RAE R EkE
74— KRNy 7B RIZTEE

SRAFEFRELHAREH—ME G DR~
L3 X E

FEE T Sprague-Dawley %% v ' FAWTE 2 V7 5 VAR IORINERIER LT, HIRH7 7/ v v Al B5&
=3, FK838 DABKAM/IER S X UCRMEREKE T 4+ — F3y 7 (tubuloglomerular feedback, TGF) ¥R Bug -+ &%
BE Lz, 1553 10 ug/min/kg AED FK838 R FHEHIET AL, REZThEh 22, 38 5, R+ Na BrftRizth
Fh 25 59 i L. BAREO FK838 R 54N BE QAR EHBMEOE ML B D LS, FHMmER S B mTE
Iz S MBI BS bhich - 7. TGF MO, ~v VEEY V v ¥ VIR TIRT IS8 NER LiclE 0, AR
SRIAE T D FE R E (early proximal flow rate, EPFR) OE{LR TFMA Lz, ~v VERETOEREEY 0225 40 nl/
min W% &, EPFR 2FEEMHKED 31.5£1.7 (X £SEM) X b 17.1+1.8 nl/min/gBEE & 468+3.2% W4 L, TGF H
enFod b, REHENK X5 EPFR 0F{LEix, EFEEDS IR FEO FK838 FETMIERICIL, ThXh 319137,
9.8+5.2% LBHMT/E D, TGF Rt hiz. Fr<_%x¥ ¥ (100 mg/kg 4E+30 mg/hr/kg (8B, Bi) LE
B ED FK838 LS LTh, SEENIC L5 EPFR OZ{LE 2 6.114.8% &, FKS38 MM L AREC
TGF RISl & iz, Z 0¥, FK838 omifigEi22.87\ L3. 41 LR L, K - Na FIRITHER I o, FK838 @
bt B g LI 7ed o7z, FK838 V) v Az 1077, 1075 10° M &753 X 51me <, ~v VEEi% 40 nl/min T
W Li-gED EPFR OZ{LEIL, £HFh 34.8+3.5, 21.8+4.6, 6.8£4.5% TH b, FK838 DEEIW KA LIz TGF RIGDHE
& bhto. LlbX b, FK838 RMEEEFRE L VALK - Na FIRIFAERIET S, MENH O RMAEREPICE
5Xhi- FK838 12, SR EBE~BT L, BEBETO NaCl v 7+ AV RAOER R L OCREE 7 7/ v v Ol A KB ILMGE
{EFADERC X b TGF B #4432, WE®T 7/ v i3, Al REGEN L TAREH D BRI CKEMETDO Na B
FINOFTEHCBIE LT 5.

Key words adenosine, glomerular filtration rate, juxtaglomerular apparatus, natriuresis, rat

75 vk, ATP ORBEBTE LA —%2 21 FTH
b. TF /v, B RMEE A 4 kT £ OMIREER
S ATP MBRIZEA IR 2D 5T, BIICEBRRR
- R TIIF OEATUE L, MELECERATSC
Eh, BB BT 2BRATE LG L OBBOMFICEL &
ExbhTwa. BmEksnE LR mitatEre? T,
BTEAINLT 7/ v v B NTEHRCRMEOK - BRE
WXCHEERIEL, RELBMHTALERA TS, 757/
VIR T A BRNT T v v ERKCRES L, EH
RRETL. TV UERERT F VB Y Y 5 —HIHT
2HHED B ITRBERIC L b, Al b A2 FEKIZS
FIhas™, WEME7F/ vvaeibdsl, £50MmER
R 55, BB mEMERELS. LicdisT, Bl
BRCBWTR, 7 7/ v vESEED S HEEIMLO MR
ERRIBZLIRRIRTWAY. FE, BEMNLT S v
YERBBFMES B EAENBER SR, SHBCRTET

FRTEIZAZBZA, FHOE2A 6 HRE

7oy v DERARXEGROREIICH LT A ENTEE
TeoT&ER.

R RERET 4 — Fo3» 7 (tubuloglomerular feedback,
TGF)Y i3, BADFx7r v L_AKEBWT, ~v VEEORM
BRI BOELIE U TARGIEY B AT 5 BEH 0B
BThHa. ~VIRE~ORMERRESENTHLE, Th
DMREF AT ORI AL BT 2 BRI L o BT hT
BIARIBIIR MM L, * 7 v v OARERGEBAEAD T 2. &
o TGF B, RMETOFTRMCRE S L 5 ARRIERE
FHCHETIL, EEOSKEDEFESHOMBCEFS LTV
5. 7F /v, T0 TGF BRI 2257 4 =—x—i¢
WULIREY 2 L~ —L LTHEEIR TS,

FHEOBIL, HLBEAREIATERN Al ZEGER
%, FK838 AT, Al ZEGHLER Licklo, BmfTHRE
BLOBOK - EMEHH~OHE, ic500 TGF #Hw
THEECOWTRE L, Bkt s Al ZEEOREY

Abbreviations : A, potassium concentration in arterial plasma; Ans, sodium concentration in arterial
Plasma ; Apr, polyfructosan concentration in arterial plasma; AVP, arginine vasopressin; BW, body weight ;
EPFR, early proximal flow rate; FEw, fractional excretion of sodium; FEx, fractional excretion of
potassium ; FF, filtration fraction ; GFR, glomerular filtration rate ; KW, kidney weight ; JGA, juxtaglomerular
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TAHIETDHS.

HHEELUFHE

. RBEHE LV EOFERE

EXLR (Na, 0.1 mEq/g; K, 024 mEq/g #4%) THEL
TR E220m 5 330g DM Sprague-Dawley %5 » b(HK
Fop =AY A= ER)ERAV. FFotr— (Trapanal®,
Byk Gulden, Konstanz, Germany) 110 mg/kg {$E DREMEAR
B THERL, SRPMLECGUTER & vamks L.
BE:ER L D ABREASSMA EFENACTy tEEL, E

BREA3T.5CIME -7z, [EVRFCHETE, HEAEBIIRCE

ALt®RY =+ Vv vaT—F4 PE-50 (Clay Adams, Parsipp-
any, USA) #FBULT, RV 732 + Vv (Inutest®, Laevosan,
Linz, Austria) 210% C¥#R L £E &K K% 0.45 ml/hr/100
g BEO—EEE CREEA Lic. AABBIRCIZmERE &
BI%fT 5 D h 7 — 7 (PE-S0) #FHA LK. MERER
MEH MP-4 (BAXE, ) K THEL, $HME (mean
blood pressure, MBP) Tik Liz. EfEHMBEC CBH Lk
BrBRBEOMIFEML VL, FIRF 7HBH IO
iz iR ARTEHEL, BER~NERAA» T -T2
PE-10 (Clay Adams)% A Lic. BOREII37T.5CITingE L
LBtT T 4 VR T L. i, 27 -7 (PESD)
25G $tEERE L, FOLEMTBHIREKTCERN, HEL, ©
RIDEEBGIROYERR U, SHRERT 1BMELIVE
B NBHIERE OBV 7T 3 v AERYEIA L.

I. =81 . BIRAICIKS L7 FK838 @ TGF ([CHY 3R

1. ~v v REIMNET SR B

ARSI RR Lice <y P I, MED 01% FD & C
7 ) —v (FD & C Green, Keystone, Chicago, USA) BH# % TE
AL, ZDWHARBEETAI LY, A—* 72 vETS
RS RARSL B L. 2WT, EREEERTIE
ROAMES 11~12 pm OBUNETRO €y P 2ERIL, HE
# A # v 7 (K. Effenberger, Physiology Institute, Munich,
Germany) #FBWT, ~V VEEiR ) v AR I D 0 A2
40 nl/min OFEECHNET L. BEHRBED D\ LETE
EEEH L 0 e b 2B L, A—% 7 » vORME
MEORH LS BB EMEBT 3 SHREERYER L.
OFERL RS AT BT 5 R (early proximal flow rate,
EPFR) 12, ¥—* 7 r VARGEBECZEFLVY. ERA
PRy MTIE, REVT Ty JIETRELICIATAFIAE
Hte LIz e A& 10~12 yum D HO% o, RAERD
BERHAR—FEOFN T AEME (Microcaps®, Drummond
Scientific Co., Broomall, USA) # B\ CHIzE L7z, fe¥s, AL
FRAIE DLALED & R & OO RAE RPN IZALR44TC D%
574 vENST ) VENEAKE (BERZEE, #RA?
E2M TR wX hEAL, BitRoSmEFELE.

GBI X 5 EPFR OZ{b¥&% REEERAK O EPFR
(EPFRy) & 40 nl/min ¥tk © EPFR (EPFR.) & 2 b
[% AEPFR =(EPFR,—EPRF.)/EPFR,] & LTR®», Zhit X

H TGF o RtHE% 38 L.

2. FERETRD EPFR oxf+ % FK838 O%jiR

EHAEBIRE DEFEEATHION AV 757 b viNkEA
K FK838 (BEIRIES, KIR) %ML, FK838 O AR
21 BBV 10 ug/min/kg BEEL D X 5 LT 045 ml/
hr/100 g (A B TH&EEA Lic. FK838 AR & b 304 &
L7:#, EPFR O IEX BtA L7z, FREERK X % EPFR 0%
fbiesi+% FK838 BixneR%, 10%HKV 752 by ving
BRMKEARL B E LTHE L.

3. REFEREFO EPFR o+ %, FK838 L7 m~xv
BtRO%E

FK838 @ Riznt4+% 7 =<5 ¥ F (probenecid, Sigma,
St. Louis, USA) OF&EP» R Lz, e~k v FEEIZIZ, &
EAYSTEC pH #7.61C B L7z 4 g/dl OKREWE B, 100
mg/kg hET | EEE Lick, 30 mg/hr/kg BB TREHE
L. Z0OHT r~<kx v FicEhT, FK838 % 10 pg/min/
kg (AE THBEE L, 300 MR L%, EPFR OWE ¥ B
Liz.

. 2Bk 2. REEEMAICIRS L/ FK838 @ TGF [CXF 3

PR

FK838 % 1077, 1075 10° M DEEWCEB LY v L BE
PER L. chrx@Emgs LTHW, 1.1, TR HEe
L, RS OKREKR L D 40 nl/min OHEE T~ v L {RE
o EFT M BV NET Lo, EPFR % HlIE L.

V. £8&3. B7) 75 AR

1. FK838 OB mITEIREY X UK - BfFEBHhC RIETRE

FK838 # 1 5\ % 10 pg/min/kg AETETh ER1205
B, G ERIR & 0 eiEeE L7c. FK838 & 5372, #&bH
A EENFNRNGEOE S Y 75 v ANERTY, BT
RBOFE(LB LUK, Na 8 LUKDORFHMOELE &z

04 EIIRm, FEIRMs X UREYERL, K& (urine
volume, UV), Bhf ifi 88 3 X O'JR © Na & & (sodium
concentration in arterial plasma and urine, An. and Una) 8 &
UK & B (potassium concentration in arterial plasma and
urine, Ak and Ux), B4, BRIRMER I OCRORI 77
7 b4 v EEE (polyfructosan concentration in arterial plasma,
renal vein plasma, and urine, Apr, Vrr, and Upr), BRI~
F 27Uy MME (hematocrit, Ht) #BIE L. Ebihbid
PUFoRwiEw, RBEREREEME (glomerular filtration rate,
GFR), & 1% ¥ & (renal plasma flow, RPF), & i1 if &
(renal blood flow, RBF), W% (filtration fraction, FF), Bl
SIS (renal vascular resistance, RVR), e Na 38 X O'K#
& (urinary excretion of sodium and potassium, Un:V and
UkV), Na 36 & 'K BEflE 8 (fractional excretion of sodium and
potassium, FEne and FEx) #EH L, BEE (kidney weight,
KW) &7 h T& L#. GFR (ml/min/g KW)=Usr (mg/
dh)-Apr (mg/dD)™"-UV (gl/min/g KW)-107°, RPF (ml/min/g
KW)=Apr+ {Apr—Ver (mg/d)} ~'-GFR, RBF (mi/ min/ &
KW)=RPF-(1—Ht)"!, FF=GFR-RPF~!, RVR (mmHg-min/

apparatus ; MBP, mean blood pressure ; RBF, renal blood flow ; RPF, renal plasma flow ; RVR, renal vascular
resistance ; TGF, tubuloglomerular feedback ; Uk, potassium concentration in-urine; UxV, urinary excretion of
potassium; Uns, sodium concentration in urine; UNaV, urinary excretion of sodium; Upr, polyfructosan
concentration in urine ; UV, urine volume ; Vs, polyfructosan concentration in renal vein
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ml/g KW)=MBP (mmHg)-RBF™, Un.V (nEq/min/g
KW)=Una (mEq/D)-UV, UxV (nEq/min/g KW)=Ux (mEq/
)-UV, FEna (%)=Una'Ana (mEq/ D)™ Apr-Upr'-100, FEx
(%)=Ux- Ak (mEq/1)""Upr+Apr~'-100

MERBIOCRORY 757 b4 VEEII7 VY br vEY 2 X
h, Na, K BEIREIEF Model-775 (A2, BR) ¥ H W
T, WThb &y v g2 & 2@EFoHlE Lic.

2. FK838 ik L U RFEBEDHIE

FK838 /MR & 0 10 pg/min/kg FE TRFEHEL, ¥
BRIAESE & D60 DR L EME 3EIT -7, KRBEMRL b
DML, FK838 #IEBRISE AT, 7z & O Bk BitA%IZ60
SE3E, FFAET-7. ThesBiEsL LT, 1.3, OFRE
BEREREFAEDO 7 a5y FEE8EL, 3050/ LB
FK838 % 10 pg/min/kg 5 E CREGEEE L d S A —ORRHE
BOZYVT 5 VvARERPT ok (Fe<xv VAR, WMl
DMl VRO FK838 BE Y BEKK 7w <1275
74— CHIEL, HBRE L.

V. KRBT — X OHEHOE

BRI ESE L BREEETR L. Bhhiy — 20 2 #H
DBELL Student D t-BEETHRE L. IHU OB
S# o H (ANOVA) #12 Fisher @ PLSD ¥Rz &k 5 & B g%
By, Withd pEd 005 ROBECEBED D EHEL
7=

24 -

. EB1. BIRWICIKRS L7 FK838 @ TGF (4 33E

1. FREFEREDO EPFR 0%k (K1)

H1it, ~VUEREDO Y v ¥ L REREE R 05 5 40 nl/
min KEL XD EPFR Ok 70 VIR L.
FK838 &%\ RV 7 Z3 7 b+ vMERAEKYEA LK
HBETIL, EPFR (3IFEFRED 31.511.7 nl/min/g KW 5
FREFEMIC & 0 17.1£1.8 nl/min/g KW ~ L HEwRA L1,
FK838 % 1 ug/min/kg thE THRIRPIIC Hift a1 L7 FK838 (£

FK838

FK838

10 m 10 pg/minvkg BW Lv.
HY/minkg BW i.v. . probenecid

FK838
Control 1 pg/minkg BW Lv.

EPFR (ni/min/g KW)
///
O
o

o 40 0 40
Loop perfusion rate (ni/min)

0 0 40

Fig.1. Early proximal flow rate (EPFR) measured during
orthograde loop perfusion with Ringer's solution at rates of
0 and 40 nl/min before (Control) and during intravenous
(iv.) infusion fo FK838 (1 or 10 ug/min/kg BW) without
or with probenecid pretreatment (100 mg/kg BW+30 mg/
hr/kg BW iv.). Values are X +SEM. * P<0.05 compa-
red with values at zero loop perfusion where paire t-test
was applied. 9, P<0.05 compared with corresponding
values measured during the control period where one-way
ANOVA followed by Fisher's PLSD multiple comparison
Was applied. BW, body weight ; KW, kidney weight.

FEWHTY, EPFR (LIEHEMEEO 27.6:£2.0 nl/min/g KW 255
18.9+1.9 nl/min/g KW ~:EHZ @A Lz, FK838 % 10
ug/min/kg HEE TR Lz FK838 SARR T, EPFR
VIIERETERE O 29.31:2.0 nl/min/g KW £ 5 25.94+1.7 nl/min/g
KW &, ~V VREFEEIZ X % EPFR OBEBORKAL T A b A
e, FREFERRFD EPFR X BBEOHNRE EPFR it
LBIbhimKEL o, T2y FOBRKEBECELRT
FK838 % 10 wg/min/kg BE CTHEHEBE LT o<k v ¥
FK §tH# T2, EPFR i2E# MK 283415 nl/min/g
KW, fREFEFEC 26.642.0 nl/min/g KW EZ5(bitic <, 6
BRI EPFR BT LELHIEKTH - . REF
JEEMRE D EPFR ik, RBHE, FKS38 ERER, SHE
B, 7e_%x> ¥ FK tABROMIZBEEDOEZR A bRk »
7z

2. GRENEWEED EPFR OF(LEK (% AEPFR) (K 2)

40 nl/min T~V VEEIR R LD EPFR O {LEIT,
KRB O 46.8+3.2% I L, FK838 (B &M T 319+
37% LERBIINTH-7T2. FK8I8 BABEA LI =%
¥ F FK ST, EPFR &Rz Fh Fh 9.8+52%,
B.0+£48% & X Bw/hLisotz. ok, EPFR 0L {tRiiz 7
m_F v F FK GHF#E L FKS38 BERRE T2t

0. 28 2. R\EMAICEN L7 FK838 D TGF [T 3

DR

1. REFEWRRD EPFR 0%t (K 3)

10" M @ FK838 4tV vy L CHRE+ B+ 5 &,
EPFR 2 JE#EMME® 276+1.1 nl/min/g KW » 5 17.8+0.8
nl/min/g KW ~, 107 M © FK838 #EFiksc 1% 29.94+1.1 nl/
min/g KW # 5 23.4%1.7 nl/min/g KW ~&, FhEREBC
WA Lic. 10° M 0 FK838 iy, EPFR i 27.2+1.0
nl/min/g KW 7% 253414 nl/min/g KW L &B OB H &
Hhiel oo 7. REFFFEREED EPFRICIE, B | TRLA
SRR L FEED FK838 HHBOMIEE0EI AL R
Motz REEFIEO EPFR (X, 1075 10° M o FK838 i

FK838 FK838 FK838
Control A . 10 pg/minvkg BW Lv.
1 inkg BW I. g
pg/minkg iv. 10 pg/minvkg BW i.v. . probenecid

20
2
x o
£ y ¥
w
T -20
@
g &
I}
£ -0 "
2 ¢
c
8 .60
&
a

-80 -

0 0 0 o o 40

40 0
Loop perfusion rate (nl/min)

Fig. 2. Percent change of early proximal flow rate (EPFR)
measured during orthograde loop perfusion with Ringer’s
solution at rates of 0 and 40 nl/min before (Control} and
during infusion of FK838 (1 or 10 pg/min/kg BW iv.)
without or with probenecid pretreatment (100 mg/kg
BW+30 mg/hr/kg BW iv.). Values are X :=SEM. *,
P<0.05 compared with values at zero loop perfusion paired
t-test was applied. 9, P<0.05 conpared with correspondi-
ng values measured during the control period where
one-way ANOVA followed by Fisher's PLSD multiple
comparison was applied. BW, body weight.
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BIZRWT, WThINBRECHLLERCKTH .

2. GREREWRSD EPFR OXF{LER (% AEPFR) (K 4)

107" M @ FK838 THREFLIEN LB EPFR OZ{LRX
348+35%, 10 M o FK838 Tt 21.8+4.6% &, thEhH
BOF AR BRAL. L, 107° M © FK838 EifiksTiL,
6.844.5% LEBOELIZALNIR kT, EPFR OFLE
13, EB 1 TR LAENBEO 4681+3.2% L, FBRED
FK838 BT BV TEThEFRERCNTH 7.

M. £83. BV UT7I5AOREE

1. FK838 OB MmTBBIcRIETHE (K5)

FK838 {EF&B T2, MBP 2 FK838 # L5710 113+2
mmHg 7 & E3 #i¢ 10543 mmHg ~, RVR B3 & O
18.3+1.3 mmHg-min/ml/g KW » & E4 #w 152407
mmHg min/ml/g KW ~&, FhEREFRCET LE. BOF
MTEEEEZEREOELRALR R o7,

FK838 BE &M iz, GFR »# 5370 1.10+0.03 ml/min/

Control

FK838 1077M lﬁas 10‘M1 Waaa 10'5MJ

=

4 0 40 0 40
Loop perfusion rate (nl/min)

g

/

=

//////[

o
»
S
o

Fig. 3. Early proximal flow rate (EPFR) measured during
orthograde loop perfusion with Ringer’s sloution containing
FK838 (107'~10"° M). Values are X £SEM. =*, P<0.05
compared with values at zero loop perfusion where paired
t-test was applied. 1, P<0.05 compared with correspon-
ding values measured during the control period where
one-way ANOVA followed by Fisher's PLSD multiple
comparison was applied. KW, kidney weight.

g KW 25 El #iic o & 1.2540.04 ml/min/g KW ~&hFh
ENLEERCHEN L. oBOTHERBECEROE LA
bhleh 7.

2. FK838 ok - EMEtRETHE (K6)

FK838 BB Ik, UV R&ELEHMD 411204 4l/min/g
KW &5 El #0i2 9.3425 pl/min/g KW ~ & 2. 2B 10 BB
mL, FOEKRACHECEE L. UV REE/ED
3146 nEq/min/g KW 25 El #iic 919£367 nEq/min/g
KW, E2 #iic 6311275 nEq/min/g KW ~&, Th £ h29,
W0 HBIWHE I L. FEn 28 5Hi{E 0.221£0.05% 5
El iz 5.54+2.17%, E2 #iic 3.961.64%, ThEh25, 18
LHEBCHEM L. UkV 128 58710 938+127 nEq/min/g
KW 225 El #i0 14434129 nEq/min/g KW ~, FEx ii#&
B 203:£25% H b E1 £8D 313+£27% & T ER BB
muife.

FK838 BARE T, UV 38580 42404 u/min/g

I FK838 ﬂ)m

=l

| FK838 107M l I FK838 10'5M|

20

20

-40

Percent change of EPFR (%)

-80

0 0 40 0 40
Loop perfusion rate (nl/min),

Fig.4. Percent change of early proxirhal flow rate (EPFR)
measured during orthograde loop perfusion with Ringer's

solution containing FK838 (107'~10"° M). Valued are
X +SEM. *, P<0.05 compared with values at zero loop
perfusion where paired t-test was applied. 91, P<0.05

compared with corresponding values measured during the
control period where one-way ANOVA f{ollowed by
Fisher's PLSD multiple comparison was applied.

Table 1. Effect of probenecid pretreatment on urinary excretions of FK838, water and sodium during intravenous
infusion of FK838
Urinary excretion (X+SEM)
Time after

Treatment FK838 infusion  UFK UrkV uv UNaV FENa
(min) (pgml) (ng/min/g KW) (pVmin/g KW) (nEq/min/g KW) (%)

FK838 Before nd nd 5.0+0.7 120436 0.73+£0.30
0-60 12.143.4 140429 15.9+4.2% 1770487+ 10.2343.227
60-120 20.14+3.4 214442 12.1+4.4 140543474 9.01+2.617
120-180 26.314.4 224445 9.31+2.4 9631316 5.92+2.13

FK838+probenecid  Before nd nd 5.8+0.7 316188 1.7840.43
0-60 3.840.6* 120425 32.4+4.9%} 5713+840*  23.28+3.70*f
60-120 12.332.7 157145 14.5%5.5 2229+4407 13.68+3.491
120-180 23.6+4.7 179141 7.6£1.2 14174203 7.96+1.13

FK838 (pg/min/kg BW) was infused for 180 min without or with probenecid pretreatment (100 mg/kg BW+30
mg/hr/kg BW intravenously). Urine samples were collected for 30 min before FK838 infusion and during three

successive 60-min periods after FK838 infusion.

*, P<0.

05 compared with corresponding values without

probenecid where unpaired t-test was applied. , P<0.05 compared with values before FK838 infusion where one-
way ANOVA followed by Fisher's PLSD multiple comparison was applied. BW, body weight; Urk, urinary
concentration of FK838; UrkV, urinary excretion of FK838; UV, urine volume; UNaV, urinary excretion of
sodium; FENa, fractional excretion of sodium; KW, kidney weight; nd, not detected.

A S
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FK838
1.0 pg/minvkg BW i.v.

FK838
10 pg/min/kg BW i.v.

-
[
o

MBP
(mmHg)

[
o
e

RVR

(mUmin/g KW) (mmHg . min/ml/g KW)

GFR

[

RPF
(mi/min/g KW)

[~

FF
(%)

C E1 E2 E3 E4 C E1 E2 E3 E4

Fig.5. Renal hemodynamic parameters before (C) and
during intravenous infusion of FK838 at a rate of 1 or 10
ug/min/kg BW for 120 min (E1~E4). C, control period;
El, E2, E3, and E4, four successive periods after FK838
infusion each lasting 30 min. Data are expressed as
X +SEM. =*, P<0.05 compared with control values where
one-way ANOVA followed by Fisher's PLSD multiple
comparison was applied. BW, body weight MBP, mean
blood pressure; RVR, renal vascular resistance; GFR,
glomerular flitration rate; RPF, renal plasma flow; FF,
filtration fraction; KW, kidney weight.

KW 225 El #ic 15.84+3.2 ul/min/g KW ~ & 3.8f5 HHIZ
BL2%, Ry 2@ fiECEE L. UV E5/O
42+16 nEq/min/g KW 25 El #iic 28014293 nEq/min/g
KW Lerasici8in L, B4 # d 12174144 nEq/min/g KW &
EMML Tz, FEn b UnV EEETLCEIEL, 5§D
0.26:£0.10% 75 El iz 15.34£1.49% ~ & 59fZic b L,

B4 fiwcd 7.08:4+0.64% &3l T i, UV 12 FK838 5
HI® 1245444 nEq/min/g KW & E1 #ic 2048179 nEq/
min/g KW ~, FEx BRSO 247£8% » 5 El #iw
3TE3T% AL, FhERERCHEM L.

V. FK838 omifids L U REBERFEORE 1)

FK838 o mifirhfeis, FK838 BAEH604 L h 1804 % T
0.30~0.38 pg/ml L BIE—ETH oM, FTrkv FOGH
Kb 0.85~1.32 ug/ml £2.870 " L3. 4B I ie.
FK838 DR Rl i, #5486 0~60 5T 7 v~k FEOHRR

FK838
1.0 pg/min/kg BW i.v.

FK838
10 pg/min/kg BW i.v.

(uVmin/g KW)
o a3

-
Sy

UnaV
(nEg/min/g KW)

FENa
(%)

o
S o w

_‘
S

UV
(nEg/min/g KW)

-
o

400

%,

z—\
i
T8

2004

04

C E1 E2 E3 E4 C E1 E2 E3 E4

Fig.6. Urinary excretions of water and electrolytes before
(C) and during intravencus infusion of FK838 at a rate of
1 or 10 pg/min/kg BW for 120 min (E1~E4). C, control
period ; El, E2, E3, and E4, four successive periods after
FK838 infusion each lasting 30 min. Data are expressed
as x £SEM. #*, P<0.05 compared with control values
where one-way ANOVA followed by Fisher's PLSD
multiple comparison was applied. BW, body weight; UV,
urine volume ; Un.V, urinary excretion of sodium; FEna,
fractional excretion of sodium ; UxV, urinary excretion of
potassium ; FEk, fractional excretion of potassium; KW,
kidney weight.

THBIE L o128y, 60~120 4, 120~180 4 OB TI1X
FK838 MM 58 L DEIZBD bhich -7, FK838 D
BRI BT U R OBRAE T b TR TR e - T

FK838 w7 =~k v FefAT5 L, FK838 # 5% 0~60
5Tk UV, UnV, FEna (ZBBESBIC LT hFh 27w L
SEEBRKRThoT. TRRFY FOLEEELLZVT S
VARRTIZ, 3BM0SMOLEBIRISWT, UV X
4.8~4.2 pl/min/g KW, UnaV 2 288~198 nEq/min/g KW,
FEne 13 1.53~1.13% L %E L, K -Na Bt &{Liz@mbbh
Teh oo,

% 2

75 vy Al SEGETIE, FKE38 0, Al, A2 Sk
B AZBEGEREAERLRT ICofEi2, 7 v P MECEWTE:
HER120,5910 nM TH D, Al ZABIH L TH504EDER
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HEELTWAY. FERIRNT 7/ v URRIBRENEL LT
REWHLRTERTH7 4 VvV EOHETIZ, FK838 O Al %
AKERIERIRHS00MEEN L Xha. $EORKT FK838
% 10 ug/kg/min TR LB O FK838 o migFRE,
0.30~0.38 ug/ml 12i2iF 1000 nM i T 5 . & O MikhRE
LERRETRTS [CofBL DM D, SERAVREREED
FK838 12D T 5/ v v D Al RBEHC BT HIEAOAE
EWL, A2 SRECBTHERCIBEASBEYRIEER
ﬁ‘of;%@k#ibha.

45, Al 2AG% FK838 IC & v BRMCHENT LTH, MmE
7 U BRI E{LERD bhich oz, LItdiaT,
WEMDT 5/ v Uit Al FRGY A LTEFIERLTCE
MATEIRED WEIC B TRENT, AEMEFTRRVTINE
WhDEEZLRS. LhL, BORERRRETRT 7/ ¥
VOEENEE O™, AEERLEFLO—HTIROFT T/
YVBEOFRTAILEPHRIATVS. ¥, BERCT
FoovkiEbEt s L, REEEE, RE, R Na B
ThHRAL, ARKO 7T/ v VIBERICES W TIRINEIR
WS XA X, BmEDDWILEARORYE
BRETFACENT Al REGLENTS L, BREDD
EARBEERREINLT, LkdosT, TF/ VY VOE
ERREIH, MEH5VCEBERAOT7 T v VRESRS
¥ o R BT, 75 Y v RNBmfTEIREORE ¥ B
LCWATHEENEL RS,

FK838 DEfisiEiy, TLWK - Na fIRE b b L. 3
BIRT ) v VRBEREREDF AT 4 ) Vi VERET
BE, K BREFRBRETHI LAMBATWS. LAL,
FORFRBECOWTIL, BESERM LY. FK838 HEI
rh@dbhik Na FIROEE ELCR, BRED
FK838 %45 L7 El #iic GFR 0EEOHMAE DI T
50T, GFR Ofms—HB 5 T2 HEN2H2. Ll fill
DB T GFR O#EmM» 5V HOE LR A bhT, K
‘Na FIROL458% GFR OBMd 5\ BERED LRI X
AEFHRTRBEBETE L. —F, FExv DEHL LHFIZ
FK838 fr Srhigtinicild bhlz, D Z &%, FK838 DR
SEEEAC X DK Na FIRPE Ul Z ERFRT. Thebb,
HEEDT 5/ v VIZRBED Al ZBEGEMLTK -Na &
BI@\ TR D, Zhit FK838 » Al ZEMBHEHIEMCLD
mEEh, & Na FED bbb E3hicbDEELLRD.

RS RT 5 Al BRKCOWTIL, EMREE™™, K\
~v LEREATE, RESOEAE, FLEE, SEHO
HAET DO RRGERY CHEETHLORERH D
Al ZARGOFMTHECEL T, BCRMECEST S
Na*HCO;~ D3t#fiky, SEA RS CEE, BKHIhiT 7/
CVMBEIRA I L, BIUZOERIAMEND Al XEE
FALTWDHZ &, RS OBBERE L DIRShTY
B9, ke, ENMRETORMEHEME R F&E) ik
AMP 25675 7 v vk ERT 2BE, 5-2 7 VT X -
BECEELTWDY. Thik, TORMRTF v VOBERA
EArEEABHYRELTWAZEERBRLTWS. L
RaT, Al SHEELEMTHE, 777 Y vEMTHEMR

MG D Na*HCO,™ il S h, K -Na FIRBLECHT

Het A B B . O, WEALRMIE SRR D Na-P D3t
Bt Al FEGEHSLTOBT T E2D, Al REEEHIIT

DEEEIMEI LT Na FIRRE L X HBFLELLRS. &
Bz, Al SEEOERI X D EMNRMECH TSP, ERE,
REOBRNAECINL T, K~V VERE ETHTD Mg,
Ca, Cl DERNAMEIZINB Z Ehe P TREINTLDE® L
Fo B o T, ENRME oK Na 0BRGN INL, ~v v
HEC 3T NaCl OBREAAEH I h B, BEOK
Na FIRDET24DEELLRB. —F, BEBLCRTH7
A=y . AV S Ly vV (arginine vasopressin, AVP) DHF]
REFIT, AEMBEEV 10°M 075/ it i b Al
SEREENLTHH SN LY, ZOH T 5 Al REKE
¥itx, AVP OFfFIRERALHEEm e, KARYLGLAHHEHL
¥AHAFEIEATALOLELDRD.

FK838 iz X 5% L\ K -Na FUR & i@, KFIRORE
EVZREETH - fo. FK838 AFALRME & 0 EMAORME,
FThBBEMEBEAER LU~V VEEICEWTK ‘Na OBR
A T, SEM R~ ORBERTE L Na AR
BhL, ZOBMIE BT KEEHIEEIhSD. T, Al R
HOMENIIE ARG BIC BT 5 L = vEHEZRIEMT A" &
b, BIB»BTA AT e VRSB ER, BARMETO Na
B L KA 5 LRSS, 20X 5 IR
MEh Db bbb, FKSS HEMOKFIRNBEL L L
F ol inh, Al ZSEEOENL, BENRMEOK - BH
B LKOWR B e FECER L TW AR
NELZDLIS. ‘

N—TRIREDOT m LI FRIIUD, 1BEAEDFIRER
SEAL R AR RIE L) ED S RAEEN~BT
L, RS OEEf,» STERY HET 5. FK838 oiF LBTE
Bt ¥ B0ES, BT QMBS ERAOV-TH L DIER
TARRELMCT B D, FEARIE D F5H HER O EIAHRE
REREAMCEET 5P 7 ek PR aTABERIC FK838 O
BEERERT k. SEAVE SRRy FOEERIZ, 27
7 3 BRERD Z O#E Ry T 5 Rl % isE 5T £ A
FBIERTRIRTLAD, Fuiky FEICL b FK83B D
MmEhEEIIHIEC LR L b0 RpEt &AL
¢, Fu~*kv ) FK838 0B V75 vAREFI LI
LI LNTHD. List T, FK838 O—HITiT AL RME D
BRI X D EPCBTT 5 Ex 5h 5. FK838 0&EH
BEOHIT059% L B o, SAREkER TS L CRAIEBEABTT
% FK838 DEIZbFNThLEELLNA. 7272 L, FK838
AN, EEHAFOMEYEECHLTE D, MRAEC
13 BB b O AR BBR N RIFE ThE. Lk
<, FK838 DR gkt & LCid, —¥p A kkikr i@
RAZENET, BEAERRT X5 B RLEEREC X RPK
B h @B LELbRB. —F, Bk L FK838 oRif
D EEIERITE5% T, REEBHIER D109 i L Thie D8
W, Ei, TeSRvRR, ARy T=v S -vR, )
7rvEYVOFNL ORI TH? Z Emba Ty
. SEOER TS T v~k it FK838 OfFh b0 Bkt %
#E LT, FK838 omifrhlEY LR X b0 LELLN
5. Faixyv R, BEEEETIIK -Na RS RELREN
o fedt, FK838 #5460 MoK Na FIRFRL EhEh
27 L 3 B Uiz, = Ofs, FK838 o Repghihicii&lL
2, MEEPEEITEE ERLTWARErERTHE,
RSO L D FAT 5 0% DFRELIZRLD

A R S
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FK838 ixm/Efl X  fEATAAHEMNLAB VLD EEL LIS,
FRSHEHI ST 7 r e FOBAZ, Texxy ¥
I ReEHEET U CRMEER b OEELARE DR,
A RED RIS bbb TFIRIERIREET 5Y.

~v VEBERERICSWT, VY FAAROEREEY 40
nl/min T &, &7 = w0 EPFR IZIEEMEHC L LATHR
Hli. Zhiz, B—x7r vk} s TGF BEOFELR
LCwa, Tibd, ~V VERROEREREN EMTHE, &
HEHALI I B RADER NaCl BER ER L, ZhhiEBHEH
WlaCBREIh, TOBRIERIREEE (uxtaglomerular
apparatus, JGA) W GEEINHER, MAMBIR ML,
EPFR B T5 DL 3R T3P, EFED FK838 Kftk
EECI, FREFEWIC X5 EPFR OZ{LRIINT E/hEb,
ERED FK838 MIERICII0K L e bpherot. L
2T, FK838 a5z & b TGF sl s hicz
LRBELNTHS. i, FK838 # B LAV v ¥ VIR (REE
WEEERT5 L, FK838 13 1077~10"° M DEET, RiE
BA L D BEKEREE TGF RIGEEMHE Lic. Zhb OB
1%, FK838 p\M'EFH, REEERNOWThOoBEEER LD
TGF #H4ITAZLxRLTWS. MBEARAKREEhE
FK8381Z, BME R L URMEERN~BELBITLI 530 L
Exbhsd. SEAOEKTL, SAEOHERKIL, 12~26
pg/ml (4~8X107° M) & Bl D FK838 »RAPIZEH I h
fo. =7, RAAEREPICES:, BB L1z FK838 1%, RME
B HEBEAERII Licht > THRB LT, 2R AR CRAE
FEOBME~BITL>DbDEE LN 5. FK8I8 »imE
N, REEEAOMESER» BT LL, »> TGF tgE
PRIFLD BHBOEABMIL, A—* 7 0 VICETAAREKE
M & AR ST 2ME—DEAL, JGA LEXHRS.

JGA WBABRGH/INERL DI L= v ik O TS0
BEERITH, ThbeTF /v vEET 5 AEENRE
BT3B, ~v LRI ETHORMERIES 5 X B EE
MR T, NaCl DEEBMXICIELTCT 7/ v v EEL S h,
ZRHAEAEAMBIIR D IR bW JCA BT s L= v
SWHHEIDOAF 4 =— 2L LTHL ETHELTHD. Zh
Conwtik, BRAEKEBBRACESETHL, BEEDT
FIVVRBENERTAIED, ¥, TYRADO~V VEREL
T BREAEAK CERT 5 S EHRERC 107 M RIBORE
DTF /v RKEHERDZEYPRERTHE. B, 7
Foovi, Al BBEGENMLTI0M L »EREREEC B
WAMBIRE IR X5 Z L%, BEEJGA 2 LD L = v EHHA
TFEIvvD Al SEBERCE VIMEIZhB I LY, JGA 1L
Al ZA4D mRNA BEETHZ LY B lESh T3,

TGF B2, Ca BEHIE® R LFEM Na AR v ie &
KLBMAMBIROILEER, X0 7m w3 FOREES
BRI D Na*K*2Cl XS X h Ml S h s .
SEOTFR T, BEHE IO TOFHED~ v L &R LTI
BB NaCl DEEBMBEICIE UTELIRETF /v VD,
Al ZAGR T 2MAMBIRDIMY, JGA BECBT L
FK838 Az osEf L VESEERLTHEI Licb L
X bh%. FK838 HEBFEMMED EPFR K B8y 52 ic
Bolelid, ZOEXC—FHTS. GRS IR
B RAIE W NaCl BEIZEV 2%, JGA RO 75/ v v
ELdpipd, FK838 0 Al BRI X 5 AMBIRIAE

VERABOMITIR bW DEEZ BN S, Munger 5% @
BRETIZ, Al EBOERNC X hIAMBIROIE & AZkE
BAMBFREOBETRALN, TOWEOHRI/ERINLEE
R, BE—%7rY GFR BTETH- T EB|EIATWSE. &
DMARBIRILEL, 4BEO TGF 0oM4hic—3+5H&ETH
. fek, MEACEELLEH? JGA MEABTLT
TGF ORIGHMEEFELRIFL S5 52 LIZowTit, Ca #iE
(RS BB Tv ATy ], 1 BIORT7 vV
CHFVIVITFRY (H3 5y )0 R RREREESA0LE
PR LB N ERERTHLMZ IR TWS.

—7%, FK838 0 RMIEEHSMO—8E LT, ~ v VEE L
FTHREZXORBZ Ehb, ~ v VEE ETHOKKRIAE
T 5 EENMIRO NaCl #5230 E S, TGF M S h
DEHEMSE X Hh B, FK8I8 2%, 7 vt 3 ¥ & ARICHEN
W TS Na'K2Cl EREAE T, X DR ORM
FTO NaCl BRIGIHIC X b BEEBA~F|E T 5 NaCl
FFABEMLTS, v 7 FARMOBRT TGF BH sl
TRBZERHED. L, 7t FPOCEEHICBT S
NaCl v 7+ VB x W LIRS W T A RAEEA» b
D Al ZEERIBOC L b TGF BEIENLIh Y = L 18
EXNTWB. Lich-T, FK838 DMAMBIRD Al S5tk
~OHEEFR L5 TGF o, BEHTD NaCl v '
NBHOFBEC OB TAONDDLELLNS.

TGF o#IliZ, FK838 0 RMEEE(EMA & 5K Na R
R LTHMC@B . ENREED L iE~ v VR TK
‘Na BREAH4 &5 &, TGF it % NaCl v 7' A 5538
Bz iweiss. ZoE, TGF BHERERICHEESTD &,
TGF RIS X D ARBIRSIRMET 28R, B—x7r v
GFR WAL, FIRDHRIZMEFT 5. LiL, FK8B ick %
TGF oMl s, NaCl & 7+ AL Td, HANE
IROFEIIMETT B cd, B—F 7 m v GFR 3fHFEh 5.
ZDkH, RMEFEZFER ML T TCGF 2{fl+sz &
%, FK838 7\ 117 Na FIRIFA R RIETH L TEELEZLD
ha.

* il

BRE: T DY Spragure-Dawley 25 » MZTF/ v v Al 5%
BEEETE, FK838 ¥ 5L, LTOKREE..

1. FK838 %ikissn+5 &, H5CEBED GFR O
mEEDI LA, MBP 5B NfTEBIIARETH - 1.
UV, UnaV, FEna 12ZEL <ML, K Na FIRB ARSI,

2. FK838 o#ftsEic X b, HREHERI X% EPFR OF
bR &Te b, Zhie X bEEfi Lic TGF B8 RSk vz
#Ehi.

3. 107~10"° M @ FK838 T~V L{REI& B NEW Liz &
2%, TGF BB ERFHERCHGI S A,

4. TeRExy FEREREEETS L, FK838 DK Na FIR
YERVZIME LicAd, TGF iz FK838 Bt L ARET
HHlZhic, Y2y FOfAIC L, FK838 O MmifhikE
LR L, RPEtEIFELZT o1,

LAEX b, FK838 X, MEHF L CRMEBEAFZED TR
2t »Th TGF #iritl+5. TGF My, BEETD
NaCl v ZF NV ORMOFEE B IOAERE 7T/ vv D Al &
EiE N+ 5 AKMBIRRAEER DBMWC; 5h0DEELDA
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5. Na FIROBF L LT, BEEMWRRMEER ML, TGF
MEhc & b GFR, RPF »\E#E X 5 o, FK838 X377
Na FIRIEB*RE T HLDLEZHhD. ARKEDT 7/ >
vid, Al ZEGEN LTARERAER L RETCEST 3
Na BRINAZHRML T 5.

# Eid

AR r BCEES, MY LMY R & L BRI E—BdR
FEEEAHELELET. ¥, KOEEEAREES 2 LABREMNK
SRR SR —HR R 5 N, JIRHEER TN S RBB L %
4. bR TAHERTCEROHB N2 EE E LAHBOH - Bl
B DL SO ERATFHFRFEE R, FK838 0Rft L £ DBER
BRI R OEBRERTERRSECFECRBMEKLEST. it
B, XRLOBEEDO—L, H1TEBEARLEFESES (1994 F5H),
#13EEE SRS (1995 45 Madrid) KEWTHRLL.
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Effects of Selective Adenosine A1 Receptor Antagonism on Glomerular Microcirculation and Tubuloglomerular
Feedback Wen-Hua Han, Department of Internal Medicine (I), School of Medicine, Kanazawa University, Kanazawa
920—1. Juzen Med Soc., 105, 239—248 (1996)
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Abstract

Renal clearance and micropuncture studies were carried out in anesthetized Sprague-Dawley rats to examine the effects
of a selective adenosine Al receptor antagonist, FK838 on the glomerular microcirculation and tubuloglomerular feedback
(TGF) mechanism. A low dose (1 pg/min/kg body weight) and a high dose (10 pg/min/kg body weight) infusion of FK838
increased urine volume by 2.2 and 3.8 times and fractional excretion of sodium by 25 and 59 times, respectively while the
mean blood pressure and renal plasma flow remained unaltered. The glomerular filtration rate showed a transient minimal
increase during the high dose infusion. TGF responsiveness was estimated by measuring changes in the early proximal flow
rate (EPFR) when the loop of Henle was perfused orthogradely with Ringer's solution at 40 nl/min. Loop perfusion
decreased EPFR by 46.8£3.2 (X£SEM) % from 31.5+1.7 to 17.1 £ 1.8 nl/min/g kidney weight. The reduction of EPFR in
response to loop perfusion was 31.943.7% at the low and 9.8+5.2% at the high dose of FK838 infusion, showing a
suppression of TGF response. To determine the proximal tubule transport of FK838, probenecid (100 mg/kg body weight +
30 mg/hr/kg body weight) was administered intravenously before infusing the high dose of FK838. The plasma
concentration of FK838 was increased by 2.8~3.4-fold and natriuresis was enhanced by probenecid, although its urinary
excretion was unaltered. EPFR reduction was 6.114.8% after probenecid and comparable with the high dose of FK838
alone. The effect of FK838 from the tubular lumen was also studied by perfusing FK838 (107, 10%, and 10° M) in Ringer's
solution into the loop at 40 nl/min. TGF-mediated reduction of EPFR was decreased to 34.8+3.5,21.8+4.6 and 6.8+ 4.5%,
respectively in a dose dependent manner. In conclusion, FK838 induces marked natriuresis and diuresis through the direct
tubular effect. Intravascular and intratubular FK838, after gaining access to the juxtaglomerular apparatus, blocks the
sensing mechanism of macula densa cells and antagonizes afferent arteriolar vasoconstriction induced by endogenous
adenosine, and thus inhibits TGF. This study demonstrates a crucial role of Al receptor activation by endogenous adenosine
in the control of glomerular microcirculation and tubular sodium handling.




