Tubuloglomerular Feedback in Spontaneously
Hypertensive Rat
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HAFRERIME? v b (spontaneously hypertensive rat, SHR) B U\v 4 A ¥ —R&F v b
(Wistar-Koyto rat, WKY) % fv> T micropuncture B %177 \>, tubuloglomerular feedback #ék&
DBEEIRIBIC DWW TRET L 72, %72 SHR O feedback RIZN T 2 MTERPOBE 5 270, BRERE
FLTZBRIC feedback RORIGHED ED & 5 ELT 3 512D T R 212 %, BIEES It SHR iz
BT 23.1+0.7mmHg/ml/min/gKW (mean+SEM.) &, WKY @ 16.2+0.4 mmHg/ml/min/gKW
CHLKTH -7, FiMmEIR, SHR T 145+ 3 mmHg & WKY @ 104+ 2 mmHg iZEE U@ o 7223,
RE, R Nafhitl, ABEEARES X CBMREICIMEMIcERZ 5%, 8512 early proximal
flow rate (EPFR) i& SHR T4 {, E—% 7 o ABRAMME I XARHTER -5, Zh 50O
fix, SHR TRMAMBRLSIGEL T2, BOEERASERLTwa I L2783, FEEEE
fTad &, FHMECE T 2o, BREERIES L, AREEARS X UBIFE i EmL -,
Tubuloglomerular feedback ##d Ki51d Henle {&Ff % Ringer T 0, 10, 20, 40 nl/min Q& T
/NEVR L 72B8 D EPFR O ZALCFHE L 72, WKY, SHR, SHR-FEWFERED W FHIZ BT b Henle (75
~DOEFREE % EiF 21224 EPFR 34 L, & feedback ROBEHENT SNz, BHEES 05 5 40nl/
min iZ_EF 720 EPFR O#4 %z, SHR T54.7%, WKY T 37.0% & SHR TEES 9z KThH 7.
% e H BB IE EPFR O Henle (RBFEMRFO £ LI2M& 2 4172, 40 nl/min # kO EPFR OB
R BIEEG & ORMICIZLEBRRHEERBFAS A S Mz, BlLEL D, SHR Tk feedback HD Rt
THELTWE Z e\ TH S, Feedback Fid MANMERRD I 2@ < © T, SHR TA5h 2HAM
BIIRDIETUIEARIC feedback ROREHAEDOBEE S H 2 D LE 2 o3, 272 SHR TA LN B MKE
WA 13 feedback RO REHEAEICBESEL T3,

Key words spontaneously hypertensive rat, tubuloglomerular feedback,
micropuncture , single nephron GFR, volume replacement

BARERIMMES v & (spontaneously hyperten-
sive rat, SHR) 3, #RSBCBMEMRE2HHEL,
FRERMEECOENLLEBRETLELT, FORK
BB Rl 2 ERcAvshTHL3Y, SHR
DRIEFKEDOHIFIZ DN TIE, ERRTENED S
NTEY, WRERFEERTIERBS VY, FRE
VMEARET 2 EELRFTIIH 55, SHROM
BRI L BEA LT 529,

—7, 1965 #£ 12 Thurau ¥ & U Schnermann® @ %
BEL 7z tubuloglomerular feedback B&iZ, D% %

Abbreviations: EPFR, early proximal

OWEFEZLYD, 79 190, £ X9, © FEHEN
BLWTZOFEEHNTED 54 T w3, Tubuloglo-
merular feedback H&F & i, HxDA 7w T,

Henle REF~ O RME RO ME>EINT 2 L R Bk{E
TREBNRDT 2 Z L% 3, Henle (EB~OFES
HINT % £, macula densa Sz E#E 3 % NaCl &
THABEAL, ERREEBERFTCOV=Y - Ty
X T vy RAREE N CE ARG @ < 72
&, 270X OABREMARSHEITELDOLELS
NTw30, 20 feedback Bz, REAE TCOER

flow rate; FF, filtration fraction; GFR,

glomerular filtration rate; KW, kidney weight; MBP, mean blood pressure : RBF, renal
blood flow ; RPF, renal plasma flow ; RVR, renal vascular resistance ; SHR, spontaneously
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WzRES &I hRBkEkmBErRE L, SERTR L
L TEERBE 2R T2, K feedback F D Ktk
BLFLL—FLbDTIREL, HEREOERIE
CETBIENMSNT WS, Bz & D EREHR
B3 2 L ARORGHEGTIEL®, HizEHmREK
FEAR S D FREMMEINL 288 R RIGH AT
51,

SHR B 2 BERED LRI, EFIRE K &
D, BERBEOFENG bDEEZENS, Z0DL
S s, BEOERRMRE, EEOEEMERD
DX DVEEHLTwEbDEELSNS, SED
Bf9ETld, micropuncture ¥ % fIv> T Henle {REEHVN
EREREITZY, B2OA7 0 LRAVIEZBVTE
EFEIR & L TE< tubuloglomerular feedback #
BOBBERREBIZOWTHRE L7z, £7:, SHR @ feed-
back RICHT 2 MBERFAOEEL A2 D, IF
REEDBY % BIE L /28I feedback F D KISMHEA
EDXIICELT T OBT HLHRE BRI,

HEE L UHE

1. RBRES & U2 OFERE

Charles River #-8#E#87%l (Na, 0.10 mEq/g; K,
0.24mEq/g 2&%) WTHF L 8 » 5 10 Bl
HSHR20IE B X UFEBOBMEY 4 2 ¥ —5#H
7 v b (Wistar-Kyoto rat, WKY) 7IE%HWn7:.
JRBEE A 2 F > (Promonta, Hamburg) 110 mg/kg
DREEREE I TIT Y, ERPLBEICE L TEER
BIRENBI S U, FREMETS & D BEhR AT
fHTEFMEICT vy FREEL, HBB% 37.5Cizff-
7o, [UEVIBRERCIRER, AHERIRCEALLRY
LFVYATF—FV(PES0) 2B LT %KY 752
b ¥ > (Inutest, Laevosan, Linz) N4 B A%
0.45ml/hr/100g RED—EHE CRFEAL . &
REEEIR XM ERE & AT 370D Ah 7 —F
) (PE-50) 28 A L%, MEREBSMER (HANLE,
MP-4) iz THE L 72, AR TBHLEZEE
RABEOCESBEGL VBREL, o257y 7 HE
By TORINS S REREANTCEEL, REH 7 —
FTERBALY., BOREICIZ 37.5°ClailiE L 72 i 8
N T 4 BT Ui, &2 BEIRIEERIC 25 G D
M2 2RRIL, BEBIRM 2B L 7.

II. EBREBYWOIE

SHR %A BIEFFTE (SHR) 111L5 & ERBER

# (SHR-volume replaced, SHR-VR) 9PCIZ433 7,
WKY B8 & U SHR Tld, FHHRERT 1EM%kLy
micropuncture EER % Bi#4 L 72, SHR-VR Tiz, Kig
BRI 7T — TV RBALCER E EAHRIER TR
~ThZ Uy MERBIEL (ZFhZFNHL, HLev
3), MTFoRc k> THEH s ML EC L
0, [FEZ v bIE % 100 xl/min OFEETHEAL
7z,

MEELE (ml) =0.07 X A& (g)

X { Ht,—Ht, (%) } /Ht, (%)

M¥E %##& %5 L 7% 2, Krebs-Henseleit % (Na 145
mmol, K 5 mmol, Mg 1 mmol, Ca 4 mmol &) %
9.55 ml/hr/100g REDFEE T 1 BFREEA L7z, EA
BRTEIZ~= M2 Uy MERHIEL, DIBRETES 0.55
ml/hr/100g AEDHEE TEFERS L, 1KLY
micropuncture EER = BIA L 72,

III. Henle {REF#/NETREER (K1)

£, EURMECER Ly MLV #ED
FD & C Keystone Green ¥ 2 EAL, FOHNL%E
BETZILICED, A—4 70 I2BT 2 E0M0RE
BRI S L CRURMERBIEE2HAL 7. 2uT
I REBE AR R IR Rl D S4B 28 8 ~12 pm DRI
BREAOC_y M 28HL, MEEAXY 7 (W,
Klotz Physiology Institute, Munich) % F\v>C Henle

Perfusion
pipette

Collection
pipette

Paraffin wax

pipette

Fig. 1. Schematic presentation of the orthograde
perfusion protocol during a fluid collection.
Collection pipette, filled with stained mineral oil ;
perfusion pipette, connected to the micro-
perfusion pump ; paraffin wax pipette, used for
the injection of paraffin wax into proximal
tubule to prevent retrograde flow of perfusate.

hypertensive rat; SHR-VR, spontaneously hypertensive rat-volume replaced; SNGBF,
single nephron glomerular blood flow ; SNGFR, single nephron glomerular filtration rate;
UnaV, urinary excretion of sodium ; UV, urine volume ; WKY, Wistar-Kyoto rat.
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{%E % Ringer ¥ & D, 0, 10, 20 8 & ¢f 40 nl/min
OFEETH/MNERL 72, FRRICE—* 7 0 > OWEAIR
WEOBRIL 5 2 FLIEMHT 1~ 2 SREFEEENR
REIRL7:. ZOEMIC B BE (early proximal
flow rate, EPFR ; nl/min) i3, #—3x 7 o> 4Bk
W% (single nephron glomerular filtration rate,
SNGFR; nl/min) IZIZIZFEL W1 E 3N T 219, B
BAERY PR RS YT Iy 2ie THREL I RSN
FANEFL, BEONENE~10mDbDEE
wiz, REEAROERIINELN—EDY 7 AEHME

(Microcaps, Drummond, Pennsylvania) %*FJF L
THE LTz, 2B, IEAIRME ORISR & KK L D
O RME NI I 44°CTRIET 295 7 4 > BIE
AL (797 ABUNEASE, W%, SRA¥E
FRILIER), EREO ML L 72,

V. B2 U752k

Micropuncture &k & SF1T U TEIRIN, BIRiIE
L URDOFEI % 30~90 SHE 21T v, FRE (urine
volume, UV), ER¥ Na #Eitt & (urinary excretion of
sodium, UnaV), BpRIN, BEHRIB L OCRBHY 7
MY WE (Awe, Veedi & U Upe), FHIIMFE

(mean blood pressure, MBP) ®#IEL7-. X512
INBEDUTOR Ly, ABREREE

(glomerular filtration rate, GFR), BIM#EHE

(renal plasma flow, RPF), & (renal blood
flow, RBF), ¥R (filtration fraction, FF), B
EIEHT (renal vascular resistance, RVR) % &ML
7z,

GFR { ml/min/g kidney weight (KW) } =

Uee/Apr (mg/d)X UV (zg/min/gKW)

RPF (ml/min/gKW)=Ape/ | Apr—Vop
(mg/dl) } XGFR (ml/min/gKW)

RBF (ml/min/gKW)=RPF (ml/min/gKW)
/(1—Ht)

FF=GFR (ml/min/gKW)/RPF (ml/min /gKW)

RVR (mmHg/ml/min / gKW)=MBP (mmHg)
/RBF (ml/min/gKW)

M5 L VRFHY 75 2 b4 >t anthrone &
2L D, Na BEFIZSENES (B3, Model-775) %
RoTuFhs &Y > A ricog 2 @F>EEL 72,

V. KRBT~ & nistanie

BonhF—yDEEEHE R 13, SRS % AT
Zole kT, tRERBAV, P{E0.05 LTFoES
BEEDD LHELL,

154 #

I.B2UTS2RB0OBK (R1)

SHR @ MBP 1 WKY & b ¥# 41 mmHg & ¢,
RBF iidZH e nied, “hes Xk hEHanz RVR
2 SHR TEEBICATH o7, WED GFR IZE W7
o753, SHR T3 RPF 8 WKY & 0 /hC, FF i35
fE%RL7. UV, UV iR ES S o7, SHR O~
< bZ7VUy bid, WKY RHELBSDICKTH -7,

SHR-VR Ti, ZEMBFHE MBP AL CTh-o7:
%%, RVRIZETL, RBF 39 &gl 7z, 7-72
LZIDRVRIE, WKY X W EREBCKTH o7,
SHR-VR ® GFR, RPF 3w ¥ b #¥imL, WKY X
DREG o728, FRIZMETL, WKY 0=kl
72. SHR-VR @ UV, Uy V ZBR Iz L 72, ~= b
7Y v bi&, SHR-VR THS»IZETL, WKY L0

Table 1. Whole kidney clearance data in WKY, SHR, and SHR-VR during microperfusion

experiment

(1) WKY (2) SHR (3) SHR-VR »

n=7) (n=11) (n=9) lvs 2 2vs. 3 1vs. 3
MBP (mmHg) 104%2 145%3 148+3 $<0.001 NS £<0.001
RBF (ml/min/gKW) 6.15%0.07  6.25+0.09 7.14%0.18 NS 2<0.005  p<0.001
RVR (mmHg/ml/min/gKW) 16.2+0.4 23.1£0.7 20.24+0.6  p<0.001 $<0.01 $<0.001
GFR (ml/min/gKW) 0.96+0.02  0.94%0.01 1.06+0.03 NS <0005  p<0.05
RPF (ml/min/gKW) 3.16%0.04  2.83%0.06 3.76+0.11  p<0.001  $<0.001  p<0.001
FF 0.30£0.01  0.33%0.01 0.28£0.01 p<0.005  $<0.005 NS
UV (ul/min/gKW) 3.0£0.1 3.3%0.2 12.7+2.2 NS p<0.001  $<0.005
Ux.V (nEq/min/gKW) 26.3%4.7 32.1£7.6  2818.8+459.2 NS $<0.001  $<0.001
Ht (%) 48.4%0.5 56.9+0.8 47.3%0.4  p<0.001 $<0.001 NS
Body Weight (g) 254+8 23657 2475 NS NS NS
Kidney Weight (g) 1.01%0.03  0.95+0.02 1.03£0.02 NS $<0.001 NS

Va{ues are the means+S.E.M. MBP, mean blood pressure ; RBF, renal blood flow ; RVR, renal vascular
resistance ; GFR, glomerular filtration rate ; RPF, renal plasma flow ; FF, filtration fraction; UV, urine
volume ; Un.V, urinary excretion of sodium ; NS, not significant.
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Fig. 2. EPFR measured during orthograde perfusion of the loop of Henle with Ringer's
solution at perfusion rates of 0, 10, 20, and 40 nl/min in WKY, SHR, and SHR-VR. Lines

connect measurements made in the same nephron.

P <0.005.

EiIWEL .

II. Henle {REF8NETE B OO BUHE

1. WKY 281} % EPFR 0%t (2 a)

WKY 2 81 %2 EPFR i3, JEHE D 30.5+1.4
nl/min & D, 10, 20, 40 nl/min & BHFHE % LiF2
izoi, 27.3+1.6, 23.2+1.4, 19.1%+1.1nl/min &
BHe @y L,

2. SHRW BT % EPFR 0%{t (K2 b)

SHR iz 8} % EPFR i%, JEREBIRFD 26.6+1.2nl/
min £ D, 10, 20, 40 nl/min L EREES LT 21D
f, 23.0+1.5, 17.7%1.2, 12.0%+0.9nl/min B85
PICEA U Tz,

3. SHR-VRic81} 3 EPFR 0%t (M2 c)

SHR-VR W BWTH, EPFR IZFEFEFAFD 35.4+
1.7nl/min & Y, 10 nl/min #HEZI3 32.5+2.3nl/
min & AT 2ERET L, 20, 40 nl/min & EHEE
# b2 &, 25.711.5, 19.3+1.0nl/min EBE S 22
WA Lz,

4. 3FMO EPFR Ot (K 3)

SHR @ EPFR 14, WKY ictbL, FEERBEBS LU
20, 40 nl/min #EREFIZIZEE /AT, 10 nl/min #EH
BRCI/NVE 2EAZRL .

AEFFHE (SHR-VR) D EPFR 12, SHR 2L W

0, 0.05<P<01; **, P<0.05; *,

THhOEREEIBLTHERIIKTH . &1
WKY & Eld 2 &, JEERRRCIZERIAT, 10nl/
min ERFICBI K2 EHAEZTRL, 208 X F40nl/
min EFRFICIIEERICER b o7,

5. EPFR OZ1{t3E (%A EPFR) otb#k (K4)

0 nl/min 2% 10 nl/min N & EFEE S FiT -8
® EPFR OZALE (%L EPFRy,) i3 3 BERI T2
ol FRIC, 20 B & U 40 nl/min ~ & EFEE
% 7280 EPFR OZALE (%A EPFRy B £ U%
A EPFRy,) ¥, SHR T#h 24 —34.8%, —54.7%
&, WKY 0 —25.4%, —37.0% Lt LEBICATH -
7o, BFE#HFH (SHR-VR), %A EPFR, B & %A
EPFR, i3, ZRFN—26.3%B LU —45.3% L%,
Wy SHRIZLLLEBEIC/NTH 7, WKYED
T, %A EPFRICEIZ RS, %A EPFR,
X SHR-VR THERXKTH 7.

% e %AEPFRGE RVR L QMG R A EZD

(8 5), MEOEIIE r =—0.654 O LLEBRVGED

TR MRS Sz,

6. B—2 7o AEREMKE (single
glomerular blood flow, SNGBF) o Lt

REA 70 OMBFEZ, BrV7 7 AEBRCE
72 FRIZIZIRELWE SN TNREY, Lizho T, %

nephron
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ke
- 1

% k—— ——k——

nl/min
404

EPFR ¢

EPFR4

EPFR5q

EPFR 40

SHR-VR

Fig.3. Comparison of EPFR among three groups
of rats. EPFR,, EPFR,,, EPFR,, and EPFR,, are
early proximal flow rate measured during loop
perfusion at rates of 0, 10, 20, and 40 nl/min,
respectively. Values are means+SEM. O,
005 <P <01; %%, P<005; %, P<0.005;
NS, not significant.

WKY SHR

A7 1 I8 17 5 SNGBF (nl/min) 1%, EPFR (nl/
min) LD LTOXEACTEH &N B,
SNGBF (nl/min) = EPFR (nl/min) /FF
X (1—Ht)

Henle {&# 10 nl/min % § B & SNGBF iz, SHR,
WKY, SHR-VR T % 41 % 41 161.94-18.2, 174.5+
11.4, 211.0£15.9nl/min TH -7, % 72 20 nl/min
BREE T 2N 71 120.6+14.0, 149.3+10.0,
180.0+6.9nl/min T & -7, SHR £ WKY ®
SNGBF 1212, 10 8 X f 20 nl/min BHEEO  F iz
BOTHHEDOEM L b - 7248, SHR-VR & SNGBF
AT 2 D SNGBF & h ki 248A (0.05< P<0.1)
LIz,

SHR SHR-VR

. ==

L Ns—J L.ns

WKY

%AEPFR1o
B

L NS J

d
Q

(@)

%0EPFR
&

ekt L e
L NS J

1L

| ISP PSS iy S PO |
(%) > Y — |

%AEPFR 40
B

8

Fig. 4. Percent changes of EPFR during ortho-
grade perfusion of the loop of Henle with
Ringer’s solution. XAEPFR,,, % AEPFR,,, and
% AEPFR,, are the percent changes of EPFR at
perfusion rates of 10, 20, and 40 nl/min, respec-
tively. Values are meanstSEM. %%, P<
0.05; *, P<0.005; NS, not significant.

» WKY
4« SHR
=71 o SHR-VR . ‘
2 A
% A
E (-]
E (<]
g o .
T”ND o
I
£
E . e 0
s S ¢ =- 0654
] p <0.005
@ 150; LY n 17
"
-20 -40 -850 ~-80

%0EPFRgy (%)

Fig.5. Relationship between % AEPFR,, and renal
vascular resistance (RVR). r, coefficient of
correlation ; n, number of animals.
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4@, WKY, SHR, SHR-VR DL FhIZB LT Y
Henle (R~ OEFHEE % £ 312 2h EPFR 2K
4L, tubuloglomerular feedback ##EDHAEL T\
P06 THS, 0 nl/min 25 20 B X U 40
nl/min ~ & BHEE % £ 7280 EPFR O H A %
i, SHRT* h # 1 34.8%, 54.7% &, WKY ®
25.4%, 37.0% & D KRTH-7:. EPFROBAE I
feedback ROKFSHEE KT 5 DT, Z DEHHEI,
SHR 21 % feedback R D KIGHEHS WKY 12t L
TTHEL T3 ZE2RLTW3, 10nl/min ERI &
% EPFR O @A ik /& {, WKY T8.9%, SHR T
13.2% T, WM& ORIZ 2 H3% b o 7z, Sprague-Dawley
%5 v bizBIF 3 feedback KISk, Henle REFD#
FEHEH 13 nl/min 2> 5 32 nl/min QTR XD E1L
%L, 13nl/min B{F % % v 32 nl/min BAEIWCB
F2EIZNE W, SEOEIR, Sprague-Dawley
%7y rDHEST, SHR BXUWKY BWTH,
BT T D feedback RIGD/NEWZ L ERLTW
3,

SHR B LU WKY (231} %5 Henle (REFDEEME
WMEZ, ZhFn 14t 4, 15% 3 nl/min L EN T
320, T OAEBREREICTY, 10 nl/min BHEEO
EPFR i WKY i2tb L SHR TNz 3@ %R L, 20
ni/min @ ik SHR TEHSDITNTH o7z, 2 Z
no L DEHLUK SNGBF IZEEMICEN Lo
Jo. TORHEIX, SHR TIRIBOEFRENSFE VTS
b5 ¥, Henle R OEBENERFCLELOL7 2
YIBOLCRIRERER, MFEEOVWINLIEINLT
WRWIZ ERRRT S, Lo, SHR T, WA
HEROEBHBEALTWA D EEZSNS, WA
B i3 tubuloglomerular feedback #%# o F B &5
i & THE DL, SHR TRAROBEETHEICL D,
BAMBIROMEEER K L2 D, BNEENS AT
33DLEZ5NS, Zhiz RVR & 40 nl/min # K
D %A EPFR & DIz R WAEBBER M & S iz 2
E S bEREINSG,

SHRIZBW T HBIMER, BEHECEL b LIE
FRR & Na HEHSEIMWER 2 N U CTHEREEX O S AN E)
CEEEMMEZ 5hE, LaL, SEORETE,
nE TOHEILFER, RE, RP Nafit&icid
SHR & WKY EDRicEd 2 poTz, 2D ki,
SHR 0 FBRMRSFRRFFCHIFEALTHS Z
E®R® T 5. SHR B ) % tubuloglomerular feed-
back B DHERETTE L, WMAMBIIRIGE B TE
FURBIFRIC b & T RBRAMEROMA 2 EL DA 7

gy AL BLTIEIL, FERFCEST 200
EEZBN5,

Tubuloglomerular feedback B 0 K% 13 g
BOEDIc & AT 39, SHRTKE, BIIRILE 50
R, MENLDEBREA LERIBET 2729,
MEEEIIBMPTE2EEZ N T ED, AR M2y )b
W, ZOmERRDE R LEEERTY, SEAL
72SHRTH, ~= b 27 U MiEb6.9%& WKY D
48.3% It L KT, MEEORLBIRBEIN., 20
MEDOMENBTEDERE2Z{TARL, AT b2y
FPEREEE U TSHR CHLEERFHFT L2 L 23,
feedback RO RIGHIFBES KBS L 2. Zhig,
SHR iz 817 3 feedback % D HEE T = [ 4% B A
OEE5 T2 ERRHET S, /2720, 40 nl/min OEHR
iZ & D feedback % # | KW H B L 7234 © EPFR
DBWPEIBRERTHR S WKY LD RKTHY, SHR
BB feedback ROBHETHEIIREOREIC L »
THyRERXEFHIFEL 2%, Likedo7T, SHRD
feedback O RGHIE, MEEBED 2N T 2HFIC
Lo TOAREESNBZbOTEEL, MOBFEOES
bHIbDEEZONS,

HIREDH I & D feedback T D KIGENET
BEFIDVLT, W OhDREEEENBITONE, —
DU, MEAEEORE I & D feedback R O
mediator £ LTOERBIOLV =V Tyt 7rvy
FREALT B 720, feedback RO KIGHENZELT 2T
BEMETH 222, MBISMEELNEINT 3 L ERERIFEE
BV =27 o947y RBIHIE N, feed-
back RO RGHZFEF T 2. £ A RE»ED
T2E, ROV =Y « 7947 vy RPHEE
i, # feedback RO RIGMIXTIET 5. Lo wJEEl
LT, BEEAWIC & D ERREEER IO SMMn
BEROBEEEEMSETL, ERIRGKEBOREDH
WIZAENZE T % 12 9 feedback & D KIGHELERT
ahazZenEZoNS, Macula densa F:Z0 KM
FERHEOEMNE 2 SEHR CHEMR T 2 & feedback
RORGHERTTEL, F v MO RS RGRK CER
T3 LRIGHIFBHET 22, £/, AEEOE (L
BOTART T T4 R, BAVIVL Yy, F2
> FE{L L, feedback RO RS FE T 5 FIREN
bEZoNT 52,

SHR iz 817 3 feedback %O RIS, M
BRI RRRE O BRETELES L T\ 5 WH
HbELS5N S, SHR Tk, BHERL D TEMEFRD
BEEHTLEL THB DY, & & MEEED b PREN
LB R EE R ICE <, BRI A AR
Bisdsv=rRufificEs L Tws 0T, B
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20 BIETUHE S feedback F D mediator TH % L =
YTy PET Y rRENLTCERD IS % TUE
x4 B EREMEME 2 5 B, Sprague-Dawley £7 v
bR EOLRRE TR, BHREEREC X - T feedback
RORIGHEREL L 2 s, BRI feed-
back RO REHEDOELZ EXHEo AT Eh T
v, SHRIZ & 5 15 22 Bk 5 0 RIRJUED feed-
back RiCWh B I3FERZE LDV TIE, &1
BT B DEND D,

AFRIVOOIARERTHY, FEFTEENE
ZHEFT L 2B D feedback RO RIGHOZEMIZDWLT
1388 & 5 Tid V>, Munich-Wistar rat % f V> 7218
REHWEROTIZ, DOCA+4E£RKDEHZS I X
D feedback RO KIGMHE 5 B & D EFEL 2 BE
BhER D, i, BEAEERZ v F ORMEPIR
iz 13 feedback FITHIEIR @ < A F 2R T 2
», BHICEERERLZBEIE IO L D il
BFEALNAELEHMESNTL3D, LidoTg
Bl BB E2 AN LB E I, SHR O feedback D
EESSEOAMEEETOBE & B 5 ATgEMEH
ZzohB.
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Abstract

Micropuncture study was carried out on anesthetized spontaneously hypertensive rats (SHR)
and Wistar-Kyoto rats (WKY) to examine the responsiveness of tubuloglomerular feedback
mechanism. Feedback responsiveness was also evaluated in some hypertensive rats (SHR-VR)
after correcting the blood volume deficit. The renal vascular resistance was greater in SHR than
in WKY; 23.1 £ 0.7 vs. 16.2 £ 0.4 mmHg/ml/min/gKW (mean * S.E.M.). Although the mean
blood pressure was higher in SHR than in WKY; 145 £ 3 vs, 104 * 2 mmHg, the urine volume,
urinary excretion of sodium, glomerular filtration rate and the renal blood flow were similar in
both groups. The single nephron glomerular blood flow was also similar in both groups, while
the early proximal flow rate (EPFR) was lower in SHR than in WKY. Accordingly, the increased
renal vascular resistance in SHR might be due to predominant preglomerular vasoconstriction. In
SHR-VR, volume replacement did not change MBP, but decreased the renal vascular resistance
and increased the glomerular filtration rate and renal blood flow. Responses of the feedback
mechanism were estimated by changes in EPFR during orthograde perfusion of the loop of Henle
with Ringer’s solution at perfusion rates 0, 10, 20 and 40 nl/min. In all the three groups of rats,
EPFR was reduced along with increases in the loop perfusion rate, indicating the existence of the
feedback mechanism. The reduction in EPFR was greater in SHR (54.7%) than in WKY (37.0%)
when the loop perfusion rate was increased from 0 to 40 nl/min. Volume replacement reduced
the changes in EPFR during loop perfusion in SHR. The percent reduction of EPFR at the
perfusion rate of 40 nl/min showed a positive correlation with the renal vascular resistance.
These results indicate that the responsiveness of the feedback mechanism is enhanced in SHR.
Since the feedback system operates via a change in afferent arteriolar tone, this might be a reason
for the increased afferent arteriolar resistance in SHR. Decreased blood volume in SHR is

responsible at least in part for the increased responsiveness of the feedback mechanism.



