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STUDIES ON RENAL HYPERTENSION
RENAL VEIN PLASMA RENIN ACTIVITY OF MOVABLE KIDNEY

Tanetoshi Hara
From the Department of Urology, Nagasaki University, School of Medicine, Nagasaki, Japan
( Director : Prof. A. Kondo)

Plasma renin activities (PRA) were measured by radioimmunoassay in 13 patients with movable

kidney.

Blood plasma specimens were obtained from the peripheral vein and both renal veins under supine

posture and after upright posture.

The results were as follows:

1. There was no difference of PRA in the peripheral vein between the movable kidney and

the normal kidney.

2. Renal vein PRA under upright posture was significantly higher than that under supine posture.

3. Renal vein PRA of movable kidneys under upright posture was significantly higher than

that under supine posture. Renal vein PRA of the normal kidneys tends to increase under upright

posture, but the difference was not significant.

4. The correlation between renal vein PRA and grade of ptosis under upright posture was not

significant.

5. The upright/supine ratio of renal vein PRA was significantly elevated in the movable kidney

compared with the normal kidney and that ratic was significantly correlative to grade of ptosis.
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W B BE DILAIFHT IS 1T A B3I LIc R4
AL OHENB L CMERERICEL TIZd TIRE
{HIENTWS, e LEMNERE & OBRICONT
LB DBREVDHS. ZORRELUTBEDHE
B S RRERRIBIT X A BEIRDIRE, HA038E
FEAlick Y MEVMEEEE I TMK»EEINS I
DITL = > O TUE UESIMENT 2 C L3RRS
NT5.

BOTHEELME L = iFHE (PRA) & QEERIT OV
Tid2, 3 DWMEHH 3 VIEMNZHFOERHIRM PRA
COWTORENL E I 3N TV, EE T, HE

[l

BRERITT, TRy, EBIARRS O ONTEE A E TR
DOFRMIE PRA 2HFET 5 & & I BARIIs & OF ST
(OERNERD 1B TR M & 25 B8 IR i PRA
% radioimmunoassay THE L, BTFEDEESDBE T
DV = O WERRICOWTHEE L, ET0HREZE
DTEHET 5.

% ®
1974 4 A X H 19764E 125 % TORICHEIT AR L
TTHEERREE IR A RENSR L U
BEEOFEBITI4S T D64 T T ORI ERIZ 4.7,
M 441, ZYFTH -1z (Table 1).
BB OBMEBICEL TIX 2, SOWEDD B D5,
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Table 1. Clinical cases of movable kidney.

Degree of ptosis
Case Sex Age Side (Poficlength/Spinal body width)

Blood pressure {mmHg)

Right Lett Supine Upright
! F 47 vpoth 2.5 2.0 102/64 110760
2 F 64 . 2.0 1.5 102/68 102/70
3 M 29 " 2.0 1.0 108/76 120/80
4 F 42 right £.5 0.5 110/76 i12/78
5 M 33 " 2.0 0.5 114/64 112774
6 F 49  poth 1.5 2.0 128784 132/88
7 M 20 right 1.5 ] 138774 146/70
8 M 22 " 1.5 6] 168/78 164/80
9 F (! 1.5 0 102750 110/58
10 F 17 " 1.5 0.5 1 10/56 102760
11 F 36 ” .5 0.5 118/74 126/82
12 F 28 both 1.5 1.0 120/70 122/68
i3 F 50 Iz 2.0 1.5 118/68 126776

EFHEM oY (1968) OHAICHE 572, DIP ik BFA
f13 X PLRIRHC 3T 2 BONBE Z L, EEDS
IFEAEL U TR L ER DI BB TELIZH O
PHEBE Ul COBERRETL 5 EEEERL34]
DAFUS, T EER6F, HUEEETHTSH-
72, R SIEEEREGIO MOV TE L3I 12601
EROET, 1iiamEZEDI.

B & A &
BINED7s & & 3 2B S & CiEERE I

B2 T TEFORG 2HIELTUTOT & SHE
Y STEPAETY ol

1. RMBRENRM PRA

LHA T ICTRHNC 6 BRI LI 2B EALREF D
2O & ONSLALAT B BERE D 2 ENERIRE b ER
MAEB T, ILICD5 b0 8HITIE S BHESE
BEMBRBRICLU TIRM 2B s -1z

2. BH#Rind K CERMXEREI PRA

LBATITT, HEFDIRL LD 6 REAZHEMIR
BB 2375 - 72, Michelakis?, 7159 D1
WCHE T EMIES S OM4ORERNIMEAY (LURAIAL & IEFT S
%) KX ABHRMBFMEPS /L1 XfEF LV ERE
BTICKRBEERD S Seldinger AL L h 7 —~F v %
TAREBIRPICEA L, $9AEBBIRIS & FARIKR
OB EE IR OBEIRM (ST ARMARIRM & 130
T 5) BRRMUTZ. DWW TS B4 IR LI 2 A U
I THRICERM 2 78 - 72

L= UIEBEOHIER, £R6Y, MELY OFIEIC
#15T CEA-IRE-SORIN #l angiotensin I radio-
Aloka #:31 Auto-Well
Gamma System JDC 751 v v FLr—v g hvr

immunoassay kit % i,

Z—iC X YHERB LIS -1z, RIUAETHELIZY
FEORERNEIRM PRA OFERERL, 28 0.5~3.0
ng/ml/hr. (V5 0.9740.33), YALBFTETIX 1.0~
5.0 ng/ml/hr. (3E3¥g 2.2340.53) Th-1z.

w ' O &

1. &M PRA O (Fig. 1)
L AT ORISR PRA (Z1IHICHET L
7. ERIME 105 T, =D 0.19~2.87 ng/

ng/mi/hr.
&———8& Normotension
7.04

O—0 Hypertension
60
504
40+

3.0+

204

Supine Upright walk
Fig. 1. Peripheral cubital vein PRA at the supine
and upright posture (p<0.001).
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ml/hr. T,
ME% RUI LEITid 3.20ng/mlfhr. &P EE %
RUTz. SIS 3 R OREINEIRM PRA 13,
EEME104] Tid 0.70~4.60 ng/mljhr. T, L
2.5141.20ng/ml/hr. TH Y, ILALEFT TIRZEERIC
HTEHCER LU TCOR (p<0.001). ElED 1F]
Tid 6.14ng/ml/hr. & ZHEG I hEEZR LI

/

7/

ng/mi/hr.
5.0

4.5
4.0+
3.5
304

2.5+

/ |
— ==
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S#5 1.4040.78 ng/mljhr. Th-Tr. &

AT TO FMNEIRM PRA &8 Fli HEifT L
to. IERME 7§ TIEEHEO PRA O#H 042~
4.94 ng/ml/hr. T, i 2.63+1.70 ng/ml/hr. T -
7z, SBT3 BEREEE O Mg PRA (& 1.05~6.20
ng/ml/hr. T, iy 3.9242.17 ng/ml/hr. T b 347
B TR EBRTHLTTERCER LTV (p<
0.05). EMFED 1 flixg#es 5.72 ng/ml/hr. CILAL

-

Supine Upright  Supine Upright  Supine Upright
Right kidney Left kidney Peripheral veng cava
Fig. 2. Renal vein PRA and peripheral vena cava in supine and upright posture (p<0.001).
Table 2. Resulis of renin activity in movable kidney.
PV.C PRA [ Peripheral vena cava PRA
* :p <0.001
Rengl Vein PRA (ng/mi/hr.] Upright/ Supine
Cose Supine Upright .
Right Left PVC PRA Right Left PvC PRa Right  Left PvC PRA
I 0352 0.65 044 .18 1.35 0.89 2.27 2.08 2.02
2 066 055 045 .99 1.43 0.88 3.02 260 .96
3 209 1.75 1.89 2.3 1 2.23 2.20 Il .27 .16
4 010 0.26 0.24 040 Q19 0.28 4.00 072 117
5 1.87 2.01 .86 1.70 2.00 2.06 .08 0.99 (N
6 0.19 0.12 0.15 0.40 Q.52 0.34 2.11 433 2.27
7 1.73 1.36 1.36 .76 1.46 145 1.02 .07 107
8 260 2.46 1.49 256 256 2.16 098 .04 1.45
9 1.35 .52 .35 290 253 2.58 2.15 1.66 .91
10 1.70 1.63 1.64 287 232 2.68 1.69 .42 .63
Iy 284 2.60 2.29 516 3.49 242 .82 1.34 1.06
12 384 3.00 3.26 440 420 3.40 115 1.40 .04
13 015 0.18 0.33 0.40 027 0.34 2.67 .50 1.03
Ave- 149+ .39+ 1.29 % 216+ 4 1.89% 4 1671 4 1.93% .65+ .45+
rage (! 0.85 0.80 1.33 14 0.99 0.88 0.90 0.47
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57 3 BRI T3 8.1 ng/mlfhr. EEERT LI

2. TEpRm PRA OmR#E (Fig. 2, Table 2)

FHEHIR PRA ORI, BAM T 0.1~3.84
ng/ml/br. "¢, i 1.4941.11 ng/ml/hr., ILAITiX
0.40~5.16 ng/ml/hr. "G, N5 2.164-1.33 ng/ml/hr.
2RU, MACTIZEMLE KL TERBO LA 2B I
(p<<0.001).

FEEEIRN PRA O pL#1E, BAML TR 0.18~3.0
ng/ml/hr. G, ¥y 1.394-0.85 ng/ml/hr., SI{ITi
0.19~4.2ng/ml/hr. T, M3 1.8941.14 ng/ml/hr.
2RL, AT BMIICH~NT EBEOLAZ DT
(p<<0.001).

FI2 KM AEIRM PRA |3 EAL T 0.24~3.26 ng/
mi/hr. ‘G, ¥y 1.29-4-0.90 ng/ml/hr., STi2Tid 0.28
~3.40 ng/ml/hr. T, ¥y 1.674-0.99 ng/ml/hr. DfF,
BT, AT BB LT HEO LR 2 B i
(p<<0.001).

> ¥ 1T I3PI DR EHIRIL PRA 1050 Lol at
RIS L, HEHIRM PRA OBE2RLIZED
WEAML T2 84, SLAT T 9BIT H by, AEEIRIM
PRA SEEZRUT 3 OBEMIT5H, STk 3
BITH -1z (Table 2).

3. BEBEHI BEBFHEOTHIM PRA 20
8 (Fig. 3)
WEEBIZIOE T, EEEBITETH-1z. BEER
BEOBBIRM PRA 13, BT 0.15~3.84 ng/ml/
hr. G, P 1.3341.05 ng/ml/hr., SLAICIE 0.40~

ng/mi/hr.

6.0

5.0

4.0

30

2.0

Supine Upright  Supine Upright
{n.s.) {p < Q.001)

Non-movable kidney Movable kidney

Fig. 3. Renal vein PRA in non-movable kidney
and movable kidney

4.40 ng/ml/hr. G, ¥y 1.9141.20 ng/ml/hr. TH -
7o E R EE O BRIRM PRA 13BN TR
0.26~2.60 ng/ml/hr. T, i 1.5440.68 ng/mi/hr.,
SR T 0.19~3.49 ng/ml/hr. ", ity 1.844-0.84
ng/ml/br. Ca -1z, HBEEBFHOBEHIRM PRA (3
SIAL & BARL & DRIICEBOZEIZED S NISh - 1205,
WEEEBICBO TR, BMIL &SN & OB FIRIN PRA
ORI CHZR ERE U (p<0.001).

ng/mi/hr.
5.0+
4.0+
] /
< —
204 7Z /
s
_/'_ -
’,”
1.0+ /
\ /
Supine Upright  Supine Upright  Supine Upright
< | vertebra tvertebra < <2 vertebrae 2 vertebrae <
{(n=8) (n=11) (n=7)

Fig. 4. Degree of ptosis and renal vein PRA
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4. BTEORELTHKM PRA (Fig. 4)

e 1 MEER R O TEE 7 BO#IRIM PRA ZE
frT 1.5440.68 ngfml/hr., AT 1.844-0.84 ng/
mljbr., 1R E 2 HERRO FEREE TIEEM
T 1.7941.14 ng/ml/hr., 377 Tid 2.56 £1.51 ng/ml/
bhr., 2#AL LOBEDOTES 7 B TIXEMIT 0.82
+0.68 ng/ml/hr., .1 Cix 1.4540.66 ng/ml/hr. D
BETH-12. Zhbhbid, BTEORE &BHBIR
1 PRA DEZD H D& DI EDOBERIE AL
otz

5. BERm PRA OI{/BMIttEBETEORE
(Fig. 5, 6).

Upright/Supine
5.04
®
4.0+
3.0+ ®
®
[
©
2.0 —3—
@, ®
Q. ®
o & %
°
L

Movable kidney
Fig. 5. Upright/supine ratio of renal vein PRA
in movable kidney and non-movable

kidney (p<0.001).

Non-movable kidney

Upright/Supine

50
®

40

304 .
L
&

204 ®

o

<1 vertebra 1< <2vertebrge 2 vertebrge<
{p<0.05}) (p< 005)

Rocscesce o

Fig. 6. Degree of ptosis and upright/supine ratio
of renal vein PRA.

BIE T2 L 51 BT EORE & B#IRiL PRA
DEZD b D & DFICITAEENA L NS -T2,
AT A BEIRM PRA O LRSI HO LA
EAMIEEZ L T &7z, EEERTIE, 20,
1.9140.89, g EmEoiz, 2ok 1.15--0.51,
E7rh, FEEEIIIEEEEE E U TN R
HOREEEZRIC EREL TV (p<0.001).

DECETEORE BRIk PRA OSIAL BT
WOBGHRZA % &, LHERMO TES 7 BOIAL
BANZEGIE 1.15--0.31, 1AL | 2 HERRIBD IR
IO Hex 1.5940.51 Thb (p<0.05), 2 HefkLl
LD TEE7TED AL BN K 2.374£1.05 (p<
0.001) TETEOEE I L 53128 Z DI FARL
HiFE L s 2 EmZED Iz

z %

BHEGMEEOCEED | DITEEENETLN, Z
DEFEEELTLr oy » 7y ELF 7L L 0 ROTLE
BEEIN TN L.

SILATTRO U = » SRR 595 AT e L
T, BIEEOED® 5 OIXBEIRAEDE FHES
LTCWv 5 &9 5 baroreceptor 579, R{E D Na &
BEREEL TV A E 95 macula densa Bi10~12) Z7
B RORIBIC L > T = o BTN 3 Envbit
TV A sympathetic nerve theory!3~19 7p I As#igi %
NTH%.

WEEBWCEST 2E5MEOHEEFE L TIXRDO XL S
BHBH S BTELI VEENHREL, BRPIE
T35 ZCRAHREDS JIE S T BHREIRD IS 2t
U, BREOZM, BERZHPELBINEMERLET
5ETHED, HAVITEEROEINCE b IMEHMH
B, FESNTMREEZEIND 2Dy = »FUds
TLET ARERBMENTI 5 & 8 Fbh T 59,

UEDZ LRIFEEDONNERKICILEC D S 3.
UL, $HESIOMSIBEIER 28 W IERE
CHNTEER TR TEROBEIRICEE S ERY
O THh, FETERBCEEEBICENT, BX
MEOEME, BMEESIEREFCEI24D
BN EWMRBRINTV S, TS & EEZ TN
TIAL & ML ODIRBBICIS T 2 BMROREICEEL Tk
BrOBEDIZINTNA. McCann 50 33 % O
HE, BEAO PAH 29 75 o 2 B34 & BARL
COBICER 2EDREREL, BE® KXsE
PAH 2 9 75 v 2 {HIX IEEB OB ITIISTAL & B
DOERXZNITE R E L RSO PS BRI T
TREMLEL ) SR TENBE TH 2 &8, P
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RI-v v 75 & B JHNT ANEBIC X 2B TEEDX
EVEEBHREDETHERETH S LT3
EBEOIBPIOEEFEBREICNT, ERILERETIE
EBA T TOLRBIML & SLABRFTRICE T B E NS
PRifi PRA & 3 iINTIERESRAPNICH D, SlEs
TEHRREEZRLUTO. T IEEAT CORGEL
BL, AT TORBNEIRMD PRA § B LS
HCREREHNCH Y, BELTEHATCEEMEZTRLT
Wiz, PEDTEL, KAENEIRL PRA KOWVWTH
5 &, BIED LF 2N THEEBBRORE TR, %
bl X OAIBTR E A IIEREENICH Y, 12
BEADYE EHNTERSZZIFD NI 1.
KEF0 § IER M O#E B RE IFIIC OV TIRE LT
& T A, LR X LA O RN IR CER s
ZREBUARDD ST EBRRNTINE., LD XD
Tid, SEUPORERRAEIEL bWy =i
BEIR L D TABIR 2R CHIRICE % ¥ THFFOR
W LTS, BME 2R CHRBEIRIICA 2 1
CEBMITEDT 3 L HMELTWVWS. Lithi- TRES
BRILICET 5 PRA (372 D{ET LTV A 12D B L
EUBEMEEOFHIOH NI L = U BEBOC &

V= DWBEBCTTELUTOAEETHSWED,

RIFNEIRD PRA ZZ{sBO NN O Tidigw
PEHEINS. LIzhi- T, WEBIEB AMANR
BBTO v = OMEREY A5 o0, EHiESE

BRIt PRA 28IE L THREST 208035 5 LEDNS.

WEB T 2 BEIRM PRA OFEICOWTIE, ¥
B 3B TIER & EHIRN PRA S OHEBERZED SN
otz EMEL T 558, LA OBEIRM PRA
OV TERERLU TV, BEEORECRALRES
PRIt PRA 330 TR EMIRHCHENTERICER
UTHDH (p<0.001), ILALTOD WL =3
TUHE 2B 1z, HEEIRM PRA OFBESDEI L
Hh 3 DTWIBEZRLUTCNDEY, TRITEBITETF
EBEZLALNICCEEBEELTHADTIRIZNVDE
Eiohs.

btz c &L, ERES L EEBICBOTIE
& B ICALADIRIBIT ST A BHR R PRA (X208 B\ NRE
DOENIHY I LERLTEY, v=rFBBTT#EL T
BT EPHEREINSG.

FEEAL & SIAIRIT ST Al E L IEEEE (BF
) O IR PRA OWTHE L. WEEET
DOEEIRIM PRA 1337 ALREE T3 28 EMIFIC e T
FHEIC ERLTWS (p<0.001). UbL JEilEmay
TO PRA BRI TREBFRICILNTERE LT B8
BEZRFD LN -1, Fiz, HEEREIEEE

BEHEO v RIS ABEVDHH (p<0.001),
MARE CREEER S EEEEREI Vv =050
WHTTHEL TN A T EHEEINA.

BTEORE & BHIRM PRA KO\ THE 25T
$5 &, BTFEOREEICH»D S TBEIRM PRA (X
SIAPRRETIE, BEMI L h3EBR LRELTOVS (p<
0.001). LU BE%IRM PRA OEZ2D3DETTE
DEEEORICIE, -5 Y UTEEBERIEEL Ay
o712 U Ugdin, B8R PRA OILAL/ B
COWTHE LT AS &, HEEBE TR 20 HIE
1914089, e BRI 1154031 &72h, #
EEE LR EBRHOMICEEERREY (p<0.001),
BEEBEOFHALICKT 5 PRA O_LE S8
ZRUTOIL. FRETEOER & BHIRML PRA ©
ML BMIERE D Bk 25 &, BTRED L HkE
i, L HERRDLE 2 MEORSREE, 2MEADIED 3 EBicE
BOLEEZHD (p<0.05), BFEOBEHIHR L5
BEV=UEED RREmDHRL, BTEORE LB
R PRA ZAEBIL T 5 & E PRI 3.

WEE L BT & OEBHIERNIC 2 250 5.
ZEZDSEOIEF T, I200RERMETHD, &
MEZEHLUIZOIR IFITH-12. 13f]E b ICEML &
SIALTO MW 10 mmHg 2L ED 2{bid s 6 high
-7,

BIMEZR LT LI, 228870, FiEESICH
FREBE2EHL, BOIKXAEKSERED. M
LY 162/78 mmHg, S AETHOMED
THEIE 164/80 mmHg Tb 17, TR PRA
WA HEE 3.2 ng/mlfhr., ST 2474 6.14 ng/
mifhr. & 2NFNEMEEZT LTI, BB L5 Huk
TELTEY, ALK 25E#ERM PRA & 2.60
ng/ml/hr., EBE#IRI PRA & 2.46 ng/ml/hr. T,
VPIEHCIIEB#IRI PRA 13 2.56 ng/ml/hr., 8
#IRIM PRA 3 2.56 ng/ml/hr. & Z88HE, SIAIR &
FIRENEFNERZIEIEAE ST E12BEHR
BETHIEBHIRCIEE 2ED b -1 GREW
AR X CEBEEMNS D MR TR, RKEEIR
1M PRA T A B 2D /L -7z ¢ OEFITEMm
FEREEE & EEREELONS.

bt E3
BEBEFZIFICNT, SEATREE, ik
i TORMBINZIRI PRA 35X OBL & AL OB
Rl PRA 2HFELUIZER 2¥0 X 572 HIR 215
1z.
1) EREATEEES X IS8 DRMBINEIR
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i PRA 8L ERELOBICIIEEEZ2RDS
o7,

2) WHEEBEIVETOBHBIRIM PRA &, STAPREE
TREMIFICHNTERICER L, JEEEBRTET
W, APRRE TIXBARIRHTHAT, B8R PRA X
FRUTWIZBERZERZED 3o 7.

3) B TEORER L BHIkL PRADEZDLDE
DORNTIE—EDHEM 258D s> - 12,

4) EEEEE L IIE BB OB R PRA 3L
R/ BMItE% 7% & BEEBER T FEDO LA RED
7.

5) BEIRAL PRA DILAL/BAMIHE, B FEOR
ELEHEEENERR L.

6) PRk hEEETEIMEBIT S L =0 D5
WEBTECREESEMIEIETAC EPTRE SN
1.

AER OB 16500 A RER R RSk X U200
AABBZEEBRECENTEE L.

WEREICHY, FENHERIEE- ik e
e 5. TR, BHEE L EBIE R LI BARRT
FEH BB FERRRRERSENE HELicL L oEES
T, ERESOEEBIE IR REARNICE R
EIERE
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