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Eighty patients with hypertension were examined using aortography, selective renal arteriography, and
renal venography in order to observe morphologically lesions in the main renal artery, the renal interlobar
artery, the arcuate artery, the interlobular artery and the renal cortex. Renal venous renin activity was
determined to assess the functional significance of these angiographic abnormalities, and the relationship
between the changes of angiography and renal venous renin activity was studied.

Customarily, the examination of the difference of renal venous renin activity in the two sides in renal
vascular lesions has been expressed by the ratio of the affected side to the normal side. However, we have ex-
pressed it as right side/left side (R/L) in order to establish a fixed right to left ratio.

Of those who had lesions in the right kidney, the mean value for the R/L ratio was 1.47. In the left kidney
the value was 0.75, while in the bilateral kidney it was 1.02. Following investigation of significance, it was
possible to assume that when the R/L ratio was more than 1.47, functionally significant lesions existed in the
right kidney, and when it was less than 0.75, the lesions existed in the left. When the R/L ratio was between
0.75 to 1.46, 80% of the cases had no functionally significant lesion in the renal vessel, and the remaining cases
had lesions in both kidneys.

If lesions in the renal interlobar artery, the arcuate artery, interlobular artery, and the renal cortex were
examined together with renal venous renin activity, in addition to stenosis in the main renal artery, functional
significance could be observed in many cases. That is to say, it is reasonable to assume that the renin-
angiotensin system plays a role in such cases of hypertension. If such patients were diagnosed synthetically using
films taken under proper exposure conditions of selective renal arteriography and renal venography together
with the value for renal venous renin activity, many cases which have until now been diagnosed as essential

hypertension would be diagnosed as renovascular hypertension.
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Fig. 1 Location of blood collection.

Leﬂ. rmal vein

KigRO 120K R L OH 3 Mo, H5
MU K% L7 EDTA (iElml o % lmg
EDTA % 3{r) WmINABRE C ML, R
FEIZ R 2 & S IRM A T 272, B IR0 L
BRL Tk R0 BRIAFEIZEE 30 & L.
EDTA JEhnfigg % 4 *CieCouidk, Midf#F40.5ml -3
DINABREC O LAE ¥ T - 20°CLUF i Tl
BHEEfTo8.
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Table 1. Radioimmunoassay procedure for angiotensin [ .
?_"_ . Group tube No. ?__gz)tfia\rlity Sta;mdard curve ! Sample
| 1~ | 3~a® [ 5~u© | T | it
| ( 1) Buffer | 1.4 ml 0.8ml | (.7ml | 0.7 ml ' 0.7 ml
( 2) Standard solution — — 0.1ml . - —
( 3) Antiserum . 0.1 ml 0.1ml . 0.1 ml 0.1 ml
i ( 4) '*I-Angiotensin 0.1 ml 0.1 ml 0.1ml | 0.1l 0.1 ml
' ( 5) Sample | — — — | 0.1ml (.1 ml
( 6) Incubation mix—» 4 °C 4 ~24 hrs. —chill
( 7) Serum for standard — 0.1ml | 0.1ml | — | B
(8 Buffer - — 1= 1 0lml | o0.1ml
(9) Mix | vortex mixer
(10) Charcoal suspension ! —_ p0.5ml | p.5ml | (0.5ml | (0.5ml
(11) “Mix __... vortex mixer -+ wait () min.

(12) Centrifugation

1500~2000g-

{(min. at room temperature

(13) Decant

| (14) count

Well-type scintillation counter |

4 renin {EMEO J%E i<tk CEA-IRE-SORIN
%l angiotensin I radioimmunoassay kit # {iF
JHL#-. radioimmunoassay o> 5 B x4 A
angiotensin 1 } '*°1 fi3% angiotensin 1 7% Jif
LPRPUARIER T5 S e FALE boTh
%. eIl renin FEREREL M Im 2 HARGR]
IZPEH L7 angiotensin b LT &S hb. ik
4o FEHIEE 13—ng. angiotensin I/ml. plasmajhr
(ng/mlfhr) TH . A FH - PRIESHE kit
OFBEC L H HEC HE U, g Table 1
DN TH 5

5) Ve IJ’J‘Iﬂﬁ HeHE

BBk 3 KR, Zh boRBHE
DWTMEEE THE LGRS T2, B IR
BEIRESSORAED B VIXEO BB LD,
IFFEERMBIRCREOH 2 b0, HIFHLH
PREINR, ANIERBR S X OB EEICREOH S
Lo, FNVFLEERS X OB RE E bt o
b o, TihbbMBREO 4 FicEL. &
B V2 JIE S X R 1R 1 T IR R IR L O
g LRIy, F BN DRGSR THEM
Wbk, FRRER, NERBINR B X OO B EEOR
HOBEEY B5L, Shbw RBEo B XD
(=) 76 (1) FTo 4B HE L. T

Kb F N EROBIRICA < REO R BRI
DR L OBEANEROE R LBEXHFAL T3
bok (=) L, BEREBRTORAES X TH
FIZOWTILIRLED BWERH O EFEDKED1/3
LA 2D 55 BE1E (4), 1/3~12F% T*
(), 1720 oo$lag 25 5 IXBAZED B B3 A%
) L TFER L. —ENEIR, SIREIIR
L OUPERBIIRIC 2T BEREER BED 1
D (4), BERE s XU MRS b b ok
(), BERIVHZED bobox () &L
LI FREAC WL FEO #vhow
(-H), BEY» ML Bt o LIEAREY 551
D% (H), FEHFEALY ZAbRA WL %
() & LTHER L. T Rk Bk
b2t 2Tk BERMRIET O H5 0%
(-H), BEEETH ML b 0% (H), ARG
wRHLH 0% () & L.
6) HESEM R DHITE
BEERAERMET b VBBIZ X DD bl
B I D A5 e TSR ZE (L i i HEAE FEAE v B -
LT B g HET 5 AR T SRR IR
renin {EEOPEAITV, COEAHET D0 TH
WLt ToBEERLHENEE X S kL]
h—TEICT B AN/ M (RIL) TERLE.
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7)  HEETSAAOMLEE

BRI o HE DT 213 RIL o
STIBRE % parameter L LT t EX 707, +
OFHFEVZ PR L T 1% Duncan’s multiple range test
@ program %\~ computer “TEH L.

-

1) R X5 £RED MAEREE m
renin JEPEAE & OB

LI EEhR R Pz b 5\ MEAZED 5 5
Ho.

a) HBBRERTCRAE T AT H S L
D,

C ORECIET B b DRLIPID D EMH AL 75
5955 % T CIE28. 85T 5 il 6 I TH o
Jo. 1160rp 8 f5) (Table 25EF 1 ~8) 1@ ()
Ll EDiFZE A B, 34 (Table 200§ 9 ~11)

AARERRARESME H38% H45

() DFER RS . 1D {FHGIR
renin {EPEONEIG(EL3.5Tng/ml/br T, SRR
renin {E#: OFEIG#T2. 3Tng/mlfhr T4 Sf-, R/L
.52k g2 Tub . 1140 8 6] (Table 2 @
JEBI 1~ 8) WO RHDALIE 2 64T L 400 1< i il fE
DHEED A bNTz. RO 3B 1 4] (Table 2
OFiEf 9 ) ATEBFBIRS 3 KDY, Fo b1
FiprER R b hic b oTh s, O 2 4] (Table
2OFEGI0, 11) RS & 20 7c B IRE L
OIEFITHT.

b) AEEIR - BRBCIEE g0 RS
[

COMCET L0 98b Y, ERHAmL2T
W B T35 ¥ TT V944,61 T T 6 Bl 3T
Hotz. 9Pl 24 (Table 2 @ jERII2, 13) 1@
(#) @, 141 (Table 2o¥EM14) 1= (44) DO

Table 2. Cases of stenosis or obstruction in the renal main artery.

Angicgraphic findings | Plasma renin activity RIL .
Subj Agel S Right Left Renal vein | IVC ratio | changes Initial diagnosis
m| i |c|m|i]| e |Right|Left|Distal
LS T2 F @B ]=) ()] =) 5.33]| 288426 [1.85] (=) [RVH
2INTJI M == === 347 [1.70[1.94 204 (=) |RVH
3IMYSTI M ED ()] () [ =)]3.39]258]274 (131 (+) |RVH
4|RT.[21| F |6l =) =1=)|(=)|(=)|3.68]1566]|1.42|236] (-) |[RVH
o | S|Y.K2T|F R =H== =) 307188206 1.89] (=) [RVH
ﬁ’ 6l Y.NI25| F |HH (=) HH]I=)|(=)](-)]|0.55]0.54 039 [1.02] (=) [RVH
a J|T.T)28| F [W| (=1 [(=)](=)|(+)|8.09 (523|493 |1.55| (=) |RvH
8|T.T.| 7IM [HH|H|H](=)]|(=)](-)]|3.08]|2.25|2761.37| (=) [RvH
9]18.8.127| F [(H](=) == (==)]1.53[1.28[1.13[1.19] (=) | Renal hypertension
10| S A SO M [ (NS ](=)](+H)[307|2.79[2.23[1.14| (H) | Essential hypertension
N[TFI39| M (R =) [ [ [3.81]3.31 [349 18] (+) [RVH
12]EH.J29| F ||| ]1.60[2.00(1.64[0.76] (=) | Acrtitis syndrome
13|T.T.[38| M || (=) (=) aH | 100|258 [1.40[043] (=) |RVH
14 1.M.J62| M |(=)| (=) HH HR (=) |HH]|2.02|2.47 [2.06 [0.82| () | Renal hypertension
s |1B[S.NJ368| F | (=) (=) (=) ] (B |-+ ]0.24 [0.39 [0.21 [0.62] (=) | Renal hypertension
E 16| H.NJ27 [ M (=) (=) (=) |+ =) |+ |215]3.24 249|066 | (=) |RVH
T7]TMIE7 M) B ) [ ]4.26 [4.18[3.32]1.02 | (=) | Renal hypertension
18 HNT3[ M (=) (=) ] 1.52]1.86 [1.52]0.82| () | Renal hypertension
19| MH.156| F | (=) =)+ | |-1](+)|o56 |0.56 [054[1.00| O | Essential hyperiiension
20] 1.H 42| M () =B =) ]EH]3.98 |4.38 [3.48[ 091 (+) | Rénal hypertension
'—u/ 21| M.NJ32| M | HH|HH [ E |8 |6 @] 1191 [ 1191 ]9.87 [1.00] 40 [ Renal hypertension
E 22| Y.T.I53| M |t | GH |G | HH [0 |aH[7.85]|7.07]7.89[1.11 | (4D [ Acrtitis syndrome
=2 23| K.M46| F |+ |||+ | H]s56]5.22[3.70[1.07] (=) | Acrtts syndrome
@_[2a]mm]as] F [ B ]E[=1]1:90 155 [1.21 | 123 | () | Essential hypariension

Plasma renin activity : ng/ml/hr.
m ! main artery
i: interlobar artery

¢ : arcuate, interlobular artery and renal cortex

RVH : renovascular hypertension
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TR, D 64 (Table 2 ofEfI15~20) 1
(+) oPZExRwl. Zhbo LBk renin
EE O] 94ng/mlfhr 5, JESiE% renin
&M DSEH il 2.42ng/ml/hr ¢ ot R/L
130.78& 7z 2T A, 9FIFR 24 (Table 204E
BU13, 16) WCHEHPIAE A ETT S h 2 fi3tcmm
FEDdakhs & bhic. KAE 7 Bk 2 4] (Table
205EHI4, 19) < BIREE(LHEZE L FEWTH
fo. #&D 54k 14 (Table 2 OfERI12) 12 KH)
WREAERE T, 461 (Table 20>fERI14, 15, 17,
18) EHEMEREE EhTuw5,

FEG 1 5IEBEF, B h2EHFE L GAKKC
THRMEXIEH S h BB TH 5. BB REIIRE
¥, SBRMEBIRGESET S h, BEBABRc
BEOBETEGEYH Y, HEEHIRERBEGT
M bifylem OERFITHI1/20 Pergt Bavt: (Fig.
2).

AT renin {EP:(E1E3. 39ng/ml/hr, /-
fiki%2.58ng/ml/br, FREIR L (L4 proximal
ERET) 122.95ng/ml/br, T (LLfE distal W%
$) 132.74ng/ml/br T HDH, R/L HiX1.31TH
2tz (Fig. 3). AFEGAEBNRD bypass

Fig. 2 5ly.o., male abdominal aortography : A sli-
ght irregularity of the abdominal aorta and 1/2
stenosis at the lem distal to the orifice of the
right main renal atrery were observed.

323—(31)

M.Y. 51 yo. Male
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R/L ratio 1.31

Fig. 3 Selective renal venous renin activity and
R/L ratio.

LD BIE Oy 2.

¢) W UE IR apENc PAE £ 1B D B 5
L.

ZOFRCERT 5 b O 4 G5 D AR TR 320
M B53EFE TTPIE44 8 TH 2 Bl 2 Bl TH D
7o, 46 14 (Table 2005EFI21) v I B
PREFH @ (D) o, 141 (Table 2 fiEf22)
(W) o, 7&H 261 (Table 2 DfEfI23, 24)
() OREN bRz, Zhbo 5B HIR
renin {F{EOSEEEI116.81ng/ml/he T, B IR
renin {HiE o SFIG{EL 6.44ng/ml/hr T F o fo.
RIL Huxl.10& ie2T w5, Zhb46ls 4
BHIALE % 1T LT W 70 W 4 Bl K BIIR J65E
iR 26 (Table 2 OfiEHI22, 23) THYH 2 B
(Table 2 DFEMI21, 24) 1% Bk MR & 468
PERRIMFERE T 7.

REG 2 2 B3P T, EHEERYEFRE L TE
Be. Boff KBRS, MOMABIIREE s X OS8R
BB BIRAERZ T S h, F kSR KEBIIREIER
FEERW S, BEERKEIIRD Y & B o BEAR
i bh, FEDIRESBIELCHEL, B
B, JREEOIR, BFERBEINR e & o RUEN T A
Zbitc., KEBIIREGRL 13 BB 5 Flem
DL TI/2LN LA il te (Fig. 4).

AE IR renin FEE(EIL 7.85ng/ml/hr, JCEH
&3 7.07ng/ml/hr, proximal (% 5.73ng/ml/hr, dis-
tal |37.89ng/ml/br TH b, R/L Hixl.11THD
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Y.T. 53yo0. Male
/S OCN
\J N/
7.85 ) X ~
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N || N

7.89 (ngg/mg/hr)

R/L ratio 1,11

Fig. 4 53y.0, male. abdominal aortography : Tort-
uosity of the abdominal aorta and with a slight

Fig. 5 Selective renal venous renin activity and

irregularity of its wall were observed. The right R/L ratio.
o T et S e, oo Clake oA, 2) € )
artery. More tean 1/2 stenosis was found at the D3 (Table 3D fEFI3, 4, 5) ik (+) @
lem distal to the orifice of the left main renal BERRDT. s OBk renin 31O
o 15(fi33.48ng/mlfhe T, SEEHIR renin D
7= (Fig. 5), LY 2.61ng/ml/hr T Hofc. R/L Eix1.39
I3 : BERBIRCREOH2 b 0. x> T 5. 54 14 (Table 3 DFEF 1)
a) AEEMBIRCREOD 20, IZHMBHLER 2 JE1T L R MEOHHE L AT 5.
COFRCIRT 5 b DI 5 BB b EM 13255 RALIE 4 BIrR A TGRS MELE 1% 2 41 (Table 30
P59 E TTWI43. 2 CH 2 Bl 3Bl THD iEBl2, 5) T, &b 241 (Table 3 DJEH 3,

Table 3. Cases of lesions in the renal interlobar artery.

Arsncgraph»c findings | Plasma ren.m activity r/L | sclerotic N i )
Subjects |Age|S Right Left Renal vein | IVC . Initial diagnosis
- - - ratio | changes
m|i|ec|m]|i|ec |Right|Left |Distal
1| C.H.|25( F [(=)|H|EH [(=) (=) | (+}] 366|292 |3.07[1.25| (=) |RVH
2|H.Y. S| F (=) |HH|EH (=) (=) |HH]2.76|1.66 [1.52|1.66| (H) | Essential hypertension
E 3| HM[39] M (=) |+ (=) ](=)](=)]243|1.49]|2.08 [1.63| (—) |Renal hypertension
x alsk[ar[m[E[m]|a]E][E]@]593]a65 [4.36 [1.28] (=) | Renal hypertension
S| K. 1.[46] F [(=)[(+) | (=)=} H]2.63]2.32|2.101 |1.13] (+) | Essential hypertension
6IH.S.|24]| F |(=)|(=)](=I](=}|#H|HH]|2.03]|3.80|2.03|0.53]| (—) |Essential hypertension
- FIMHNSIM (=) (=)= [(=}HD [ ]3.12]7.31 [3.63[043]| (—) | Acute nephritis
o | 8| Y.T.[60| M [(=) =)+ |(=1EH | |0.73|0.94 [0.66 [0.78] (+) | Renal rypertension
- S JNYAIT|F =)= (== B+ ] 1.66 | 2.27 [1.54 [0.73| (—) | Renal hypertension
10)E.Q 33 M JI=HI= =B H#)]1.55]1.97 150 [0.79] (—) | Essential hypertension
njv.elzs| F S]] ]@m]an]242]251 [2.07][096] (—) | Malignant hypertension
w P12(my. 22| F [(=)|@[(=)]|(=)|(+|(=)]|749]|4.70 [4.38 [1.59] (—~) | Renal hypertension
8 [13Jum|27]m )| ][@8]8.86 [8.42[6.57][1.05| (=) | Renal hypertension
=2 14| A.0fa6|m (=)@ b]an]1.0a[103]087[082] (=) | Essential hypertension
@ s vm[sz[ v (O] 0]@)]@]423[382]283[1.11] (1) | Essential hypercension
16) Y. T |53 M ||| (B[ ]1.26[1.32]0.97[0.95]| () | Renal hypertension

Plasma renin activity : ng/ml/hr.
m : main artery
i : interlobar artery
c : arcuate, interlcbular artery and renal cortex
RVH : renovascular hypertension
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4) EHERIMELRE TH o7,

b) ABAEMBIRCEEDOS S LD,
COBCIBT B D505 D AR 15K
7 B 605% ¥ CC433.8i T 3 flk 2 BT H o
7o. 54lrh 1 ] (Table 30EGI6) = () o,
2% (Table 3DfEFI 7, 8) ww (H) @, 24
(Table 3DFEFM 9, 10) 1@ (+) @ FHEH b
o, ChbOAE IR renin FE: oo I11.82
ng/ml/hr, 7EREHEIR renin fE#: P15 1itii33. 26ng/
mlfhr CHo7-. R/L Hi20.65& 72T\ 5%. =
ho 5 AAPHYLAE L BT L CTviovs. 54
AR L FESE 2 41 (Table 3%EH 6 , 10), '
PERMERE 2 61 (Table 30fEGFI8, 9), Al
& 141 (Table 3 DIEH 7) Thot-.

RERI 3 : 2554 T, BiEWRAY EF L LTE
2, BINFEEYEBINBETHS. ETKH
Wri&sY, FERNBEEBIREM 2T S h, AR
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TR 2 B T, AR T
OIEMBIIRIME, i, BEREG AR
T BREOE L KE oL A bR, Fhic
TR DFERRC X BN & Bk
LIEMBINRA B te (Fig. 6a,b),

FEF IR renin 3E{EAHVE 3.66ng/ml/hr, f=E
J&i3:2.92ng/ml/hr, proximal (% 3.27ng/ml/hr, dis-
tal 133.07ng/ml/br ¢, R/L [ei31.25CHof.
¥ o AERRIRA O _EEE &R SRR R 1 L
I4E renin {EEA JE LA &2 A EECHE2.37
ng/ml/hr, FH#-Ci35.67ng/ml/hr 2 i & s 75 2608
Zbuhtz (Fig. 7)., Zotd AFO JEME S
TG THA VIR 2 T 2o0 & & ARl ik
FShic, Tl WnioRRHIRIL renin FE#: X
3.05ng/ml/hr L gifiEie 7R L 7cs, 132, 20ng/
ml/br & ER AR .

o) W EMBIIRCRBEOH B L.

Fig. 6 (a,b) 25y.0., female. right renal arteriography : Though there was no stenotic lesion in the right main
renal artery, narrowing, interruption and irregularity were noted in the interlobar artery of the middle lower
part of the right kidney.

nephrographic phase :
Atrophy of the renal parenchyma and thinning of the cortex were observed, Especially in the lower lateral
region, there was depression by extreme atrophy, and the interlobar artery reached to the edge of the kidney.
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(ngy/md/he)
R/L ratio 1.25

Fig. 7 Selective renal venous renin activity and
R/L ratio.

OB TS L D6 M5 b RG220
M BH53EE ¥ TTIEEIN.6M T B AFL 26T H
27z, 6fld 14 (Table 3DfEFI) 13 Mfhc
() o, 14l (Table 3o FEMI12) 11 A% 1o
D), B (+) oFER Zbhic. &Y 4

AR O dep i eE W8k 4 %

fi (Table 3 DHEFI13~16) 1k wEflic (+) oiFE

i Hote. ZhbO AR renin $EiEo SF
Bfifi1x4.22ng/ml/hr. FEREHR renin {EpE 0 1
{%3.65ng/mlf/hr T o=, R/L Hixl.10& /5
DTWA. Zhb 6 FliABHYME % fifT 2 h T
Wil 6 B ATEE R M ESE 2 ] (Table 3 @
fEFI4, 15), B @hARET | ] (Table 3D3EMHI12),
B PEE M ESE 2 41 (Table 30JERILS, 16), ik
FIMAESE 1 4] (Table 3JEHFII) THDie.

FEGI 4 @ 25m% A, FEQRA BEE S I A R
Lz BETh5. T KEIRES, SERBER
REDNEAT S A, Wl o> 5 HE Mhik e 4 HE K Bk
AR L, 7 ORI IR BERE: X et 2
St BRI RE RS T, Tl
b G R B ehot: (Fig. 8a, b),

FE R renin JEPEfEL 2. 420g/mlfhr, fETE
JRix2.51ng/mlfhr, proximal [%2.16ng/ml/hr, dis-
tal {3.2.07ng/ml/br T b, R/L Hi30.96TH>
tz (Fig. 9).

Fig. 8 (a,b) 25y.0., female. bilateral renal arteriography : Narrowing throughout the bilateral renal interlo-
bar artery and irregularity and interruption in the peripheral part were revealed. There was no abnormality

in the main renal artery and no irregularity in the renal contour.



IB#S534E 4 A25H

Y.E. 25yo. Female

O

. { 251

Wl

2.07
R/L ratio 0.96

Fig. 9 Selective renal venous renin activity and
R/L ratio.

I3 : FRENR, B ERBIRS X OB ECE
CRHOHBHO.

(ng/mg/hr)
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BREOHDHHOD.

CORCIBET B DL 5 Pl Y SERO A 13 32i%
hH691k ¥ T TIHHI48.6i % TH 4 Bl 1 Bl THo
fo.  Zhe 5PId 24 (Table 4 DEFI 1, 2)
< (H) @, 361 (Table 4 DIEF3, 4, 5)
() DB BT Zhb 5 PO SR
renin JEM: O SEEEIL2. 98ng/ml/hr, SR re-
nin {EMEOSEEEIL2.05ng/ml/hr T Hof-. R/L
Hix1.46& g2 T % . 2BISBHLE LT L
Twdgle. 5 BldARRBME & M FERE 3 6 (Table 4
OREFI L, 2, 3 Fik&MELE 1 # (Table 4
OREFI 5 ), T 1 6 (Table 4DJEHRI4) T
Fofz.

b) A SREINR, ANERIBIIR X O B
REOHHLO.

—

=

a) HESRENR, BERENRS X O EE I

ZOBECRET S b 0L 8 B b RS A I L28E

Table 4. Cases of lesions in the renal arcuate artery, the interlobular artery and the renal cortex.
Angi i findi Plasma renin activity X
Subjects |Age|S ;gi;?.‘d Lefrfs Renal vein e :’; : s:"::‘ Initial diagnosis
m|i|e|m]|i]|e |Right|Left|Distal
1[m.s.[63|m [(=)| =@ [(=)[(=)](=)]3.73] 2.60] 2.63| 1.43| () | Essential hypertension
o[ 2[Hofao[ M| E ][9] ]1.02] 071 | 1.02]1.44] (=) | Essential hypertension
IE 3l v.v.|ae|m == 9[- 312]1.62]2.12]1.93] (=) | Essential hypertension
X Masv[zz|m === 156] 141 [1.34[1.01] (=) | Pyelonephritis;
s|a.k. 69| F [O)[=) | [(=)]=)]-)]5.46] 3.89] 4.21 [1.40| ) | Renal hypertensicn
s[k.H[a3[m ][] =] ]=) ] 161 236]1.96{0.68] (=) | Pyelonephritis
"7 moaz|m |[(=)|=]= == 213228 1.59]0.93] (=) | Essential hypertension
gln.1|za[m ||| |#)]527]|666[4.10[0.79] (=) | Renal hypertension
[l v.v[s6| F |=)=)(=) (=) =)+ 1.25]1.74[1.15]|0.72] (=) | Essential hypertension
Jdholk.k|ar[m === 2]+ 030]033]|0.24 [0.91] (=) | Essential hypertension
1 T.m[37]F [ ]2 =)=+ |oas|0.22|0.00[068] (—) | Essential hypertension
12| smar[m =[] ][=]@ a1 ]1.79]1.20 [0.62] (=) | Essential hypertension
13| K.K.[52| M [(D)|(=) (=) (=) [(=) [+ 1.71 ] 1.98 | 0.68 [0.86 | (4) | Pyelonephritis
14| 1.0 37| M |2 | =) @B (=) (=) [@8]1.74]1.54[1.43]1.13]| (=) | Renal hypertension
15]s.c.l41 | M |(=) (=) (B (=) |i(=)[HH]|1.40]|3.38[1.60]|0.41| HH | Pyelonephritis
16| K. 1|60 | m [ |(=)|@ (=) ]=)1]an]os6]0.60]0.43[0.93] (4} | Reral hypertension
17| 1. 146 m (=) (=) | HD [ (=) (=) |14)| 5.47 |4.80]|4.17]1.14] (=) | Essential hypertension
5 (18] .v.[s3|m [ =) e | ()| |(H]224][1.77[1.40 [1.27] (4) | Essential hypertension
=§ 19| Y.K.[38| M [(=}(=)| ()| (=) | (=) |4 ]| 1.50 [2.37 | 1.45 |0.63 | (--) | Essential hypertension
_12 20 [ H.N.J45 [ M [(=)| (=) | (=}](=)|(+){1.57|1.48 | 0.85 [1.06 [ (-] [Essential hypertension
o B T.n]3s | m [ ]E = 1991921175 [1.04] () | Renal hypertension
22| T.M[29(M [(=)|(=)| ()| (=)(=)|(#)|4.01 |5.04 |3.90 |0.80| (--) | Essiential hypertension
23| H.k.[60[m (=) =) [(=)]| =) ]|+ |0.63 |0.69 [0.34 |0.91 | (4-) | Essential hypertensicn
24| T.v.[s9[m ||| |(=)|=)]|(+)|0.87 |0.89 |0.89 [0.98| HH | Essential hypertensicn
25[H.T.J64[F (D)) [(=)|=)](+H)]oa9]0.18 (017 [1.06| HH | Essential hypertensicn
Plasma renin activity : ng/ml/hr.
m : main artery

—

: interlobar artery

: arcuate, interlobular artery and renal cortex
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2 B56iE E T TF42. 5 TH 6 i 2l TH o
fo. 8@Uh 14 (Table 4 DfEFI6) 17 (H) @
WERBwths, Bh 76] (Table 4 OFEF 7 ~
13) 34T (4+) DIWETH 2. 2hi 8o
HEEIR renin {E¥EO (L 1.69ng/mi/hr, /2
iR renin JEE0 SEEEIL 2. 1Tng/ml/hr T H
ot RIL X 0.775 feo T b, LBI4ENY
QLB AT L T us e, 8 Bl AR B M i il PR
5% (Table 4o M7, 9~12), HWiF4%2
B (Table 4 ® FEGI 6, 13), B AR 1 4]
(Table 403EHI8) TH/-.

FEGL S ¢ 46T, MIRAIFFE LB ol
EMATIRAER, SENEBIRGEM S X tﬁﬁ_i#ﬁnﬁ'%‘
RG2S 1T S 4y, ZEZERIBINR o F A5
RERO MESFIZ L L, FEAEY 5'.;-3‘7.5-51;
5}73’&%#17‘_. MRS Tl B ChIERIEIR)
DGR TH Dt BRI BRI A 2
oh 5N B E O 2 IFER ¢ Hot (Fig.

Fig. 10 (a,b) ™ 46y.0., male. left renal arteriography :

HARE 2O e MR 38 H4n

10a, b).

HRFERIR renin jH{PEEIL 1.61ng/ml/hr, RS
it %2.36ng/ml/hr, proximal % 2.02ng/ml/hr, dis-
tal {3.1.96ng/ml/hr T b, R/L Hi30.68 T
= (Fig. 11),

¢ ) MifUE SIREAR,
CRFEOBDLD.

ZORRCIRT 5 & OI1200 5 b 4R A 13205
1 L4 E TCPMT. 5 TH ML L Bl ThHo
fo. 12fFR 2 (Table 4 fEF4, 15) A4
fhusic () ORZERRD . Wik ()
DIFZED btz o | ] (Table 4 OFEHI16),
AR (W) O FED Zbhic O 34
(Table 4 OFEMI7, 18, 19) =, b 6471
M~k+)®ﬁ£#&6ht hblflo 4

NERBINR s X OV BB

FFIR renin TS0 1.85ng/mljhr,
iR renin {Hio SFEHEIL 2.06ng/ml/br T FHo
2B

‘ & q"-'."::

[

fo. R/L H130.95¢ feoTunnh,

There was a slight vascular subdivision from the perip-

heral part to the arcuate artery (p) of the left interlobar artery and irregularity of the cortex (<m).
Cortical veins (interlobular veins) were irregular and diminished in number (<), but the renal cortex was

of normal thickness.
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KH. 43yo. Male

W

N

1.96  (ng/me/hr)

R/L ratio 0.68

Fig. 11 Selective renal venous renin activity and
R/L ratio.

B HETT LT e, 126 ch oA BB 5 A= e 8 41

(Table 4DJEMHI17~20, 22~25), Bk Es MFESE
3H (Table 4fiEf14, 16, 21), HHE % 14
(Table 4DJEFIS) THD7:.

FEGI6 : 41 5F, mRPH D RS, o
Bor M FE A F il S te . EEREIIREG 5, SSBHRAY
WEINRESE A HETT S, AEBIERMBIIRO AR
5 IRBIRB T 0 THRAED & 5.
FCTRoBRCIIAMEY EW ©, BEART
Hotc. HRAET B BAEE R IEEY R S
f, HER B TR 2T BB R LT
% . AEIERBIRO FHET 2 & SIRBIIREE AT IC
D CRERANEE S 5 B IR B3 <,
AR IE AR SR (Fig. 12),

B EEIR renin JEPEHEL 1.40ng/ml/hr, S
[I&t3.3.38ng/ml/hr, proximal |1.1.85ng/ml/hr, dis-
tal {%1.60ng/ml/br ThHotz. R/L Hi30.41 & /e
2T\ 5 (Fig. 13).

FEG T 2 298% o, BRI o0 B I A 4 &
TCERETHS. EHKEIIRER 3 X OSRAYE )
WA AT S h, AEBIRERTC $1/205%
DB B, TEOIERBINRO RKRGEED &SRB
WRC A, P2 . Wk T
VR ER D B TR TR B O IERHED & b h
7z (Fig. 14a, b),

HEFR renin JEM:AELL 8.09ng/ml/hr, 7
J&v%5.23ng/ml/hr, proximal |%6.63ng/ml/hr, dis-

Fig. 12 4ly.o., male. left renal arteriography :
The irregularity of the vessel from the peripheral
part to the shifting part of the arcuate artery was
revealed. In particular, marked narrowing was
observed in the lower part of the artery, and the
contrast was not good.

SC. 41yo. Male

1.85

1.40 \> * - \ "//3-38
-/ ’"(7*\\
~—. ® \.-—-/

1.60 (ng/me/hr)

R/L ratio 0.41

Fig. 13 Selective renal venous renin activity and
R/L ratio.

tal (34.93ng/mlfhr -C & 07z, F - LEEIEN
O _Ef & TFEA B SR I $Riln U3 renin i%
A% JE LTz & 2 A EH©5.92ng/ml/hr, TF ,,g
T7.99ng/mlfhr k373255 hiz (Fig. 15), =

TedEH TR DERE T2k & = 73.‘%'.1mEE¢i
dFE S e, fedsASER LR 0N < AB BNk L&
e Perg e flab 0%, b3 A A AT
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HARESRM RSN BI8%E 45

Fig. 14 (a,b). 29y.0., female. right renal arteriography : About 1/2 stenosis in the right main renal artery and
irregularity of the vessel in the lower interlobar artery from the peripheral part to the arcuate artery were
revealed. On the venous phase, there was thinning of the renal cortex from the middle to the lower part.

T.T. 29yo. Female

L

x k
8.09 p
x ~

2 ﬂy)

4.93 (ng/m/hr)
R/L. ratio 1.55

Fig. 15 Selective renal venous renin activity and
R/L ratio.

HifT LCurvigus.
IVEE : mESEM ERFOL b0,
ZORHCIET 5 b OIL 15615 b ERD TR 167
M BETIE ¥ T 133,85 T BI04 5 HT Ho
7o, Zh bRl ERE THEBIRS L OB E
BB DRA BRI 2. ZhbI5FlOLEEF

f renin ko SFIEIE L. T9ng/mlfhr, fREE R
renin FEED SEIGENL 1.84ng/ml/hr T & D 7,
R/IL iz 1.10& 7e2 T 5. I5BIFRAIEM:E M
FESELLf] (Table S fEF 1, 2, 3, 7 ~10,
12~15), TB¥E:rGMESE 2 4] (Table S fEH] 6 ,
11), &' 14 (Table 5 fEFI5), KB
RAEERE 1 6 (Table SJEG| 4) THofz.

1) BEgEREEEDHE

BRE AR 2 HET 5 HRY TEH 5 B iR
renin {EHAEO FEG7%% A0/ 6 (R/L) ©3&El
L, SEHozhicH LEREBREXT2 . %
DOfERIT Table iRm0 TH S, ERICBY
HREEH O R/IL Wik [FETAHMCHEED b 58
£121.5240.13 (M45.E), e 52D 5%
$4130.7840.06 (M+S.E.), Fifilc iwEDH
588131.104£0.05 (MES.E.) L 7eoTkh,
HETREBE 1 % T, EATERES % TFH
BEREDID, WAOHE TR E RS
otz TR TILEMCFZED H 55 A101.39%
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Table 5. Control group.
Angiographic findings | Plasma renin activity :
Subjects |Age|S Right Left | Renal vein | NC “W',’ 5:"'*" Initial diagnosis
o e T m 7 [ o | Rant] Left [Distal] o0 | &
1l v.n |22l m (=)= ]2 =] =) (=1|051 |0.42]|0.43]1.21 | (=) | Essential hypertension
2Tk sl m (=== == (=) 193] 2.07]1.869]0.93| (=) | Essential hypertension
3 1.0.]30] F [(=)|i=)| =) =) (=) |(=)]1.56]1.31|1.28]1.19| (=) | Essential hypertension
4] T.N]37| M S | (=) ] = =101 [0.93]089[1.19] (=) | Acrtitis syndrome
5 T.N.[36 | M [ (=) |(=)[(=)| ()| (=)](-)| 2.86 | .77 | 267 | 1.03 | (=) | Pyelonephritis
s|k.0.|27| F [(=)|(=)| =)= (=)](=)]1.98]1.49[1.38[1.33| (=) | Renal hypertension
7IMR]57] F [=]=9)|=)] =) (=)= ] 2.03|1.69]1.60[1.20| (=) | Essential hypertension
sl mH.J29| ™M =9 [(=) (=) 141 [1.48]1.38[0.95| (—) | Essential hypertension
gl k.k.]29| m [(=)|(=) (=)= =) (=) [0.97 |0.86|0.81]|1.13] (=) | Essential hypertension
10| s.A.[34| F [(=)](=](=)]=)]1=)](-){0.52 |0.48 |0.48]1.08| (=) | Renal hypertension
n|rulzs|m|[D]=]=]1G]=)]=)]378 [417]3.91]081 | (=) | Essential hypertension
12| 1.0.la0| F [I=) (=) (=) ][(=)](=)](=)|0.28 [0.33 | 0.24 | 0.85 | (—) | Essential hypertension
13| MY.[35| M [{=) (=) [{=)[(=)[(=]|(=)| 264 | 295|243 |0.89 | (+) | Essential hypertension
14| N L[4 M| =S| =) =) 200 | 280232 |0.95( (+) | Essential hypertension
15|/ c.0. 46| M (=) (=) [(=)|(=)]1=)](=)]3.14 [3.79]|2.88]|0.83| (+) | Essential hypertension
Plasma renin activity : ng/ml/hr.
m : main artery
i: interlobar artery
¢ : arcuate, interlobular artery and renal cortex
Table 6. Plasma renin activity in the renal vein.
? Renal venous plasma renin activity
] | i No.
Groups Site ¢ right | left ‘ right/left
| (ng/ml/hr) (ng/ml/hr) ratio |
i ) ' right 11 3.57%0.58 | 2.37£0.37 1.52:£0.13% |
t 2N | .
* P deasesy left 9 | 1.94%0.46 | 2.4240.47 0.78:£0.06™ |
bilateral 4 6.8342.10 | 6.44%2.16 1.10+0.05
- S right 5 3.48-0.65 2.61£0.57 1.39:+0.11% |
= ooy left 5 | 1.8240.39 | 3.26%1.11 | 0.65+0.07%
' bilateral 6 4.2241.35 3.65+1.11 1.10:£0.10
el o ant i right 5 2.9840.79 2.05%0.55 1.46:£0.13%
Cortex. (Z5omses) left 8 | 1.6940.57 2.1740.70 0.77:+0.04%*
bilateral 12 1.85£0.44 | 2.062£0.46 0.95:+0.07
4th | control ) 15 | 1.794:0.27 | 1.84740.32 1.10:£0.05
Mean + S.E. * P<0.01 #* P<0.05 '
0.11 (M#S.E.), Z=fiic LD B 5854r130.65 Dilghotz., T EREFIC > & MEWREY &

+0.07 (M£S.E.), Wi izEo b 5 854131.10
4+0.10 (M£S.ED) & 7eoTk D, fHiltkoss&
WERER | % ThEEEYRO T fiEoSEC

AEBEEIRED k.

I AR HE o

»5 Ba1E1.46+0.13 (M+S.E.), ZEfilic g
OH 5 BE1x0.7740.04 (MES.ED), W i
ggja);‘éz,g%ﬁ-pﬂ).%j;o.{)? (M+S.E.) & fc>T
B0, AflCiaEiEsR1 %, SllTaaERs %
THBEEL RO, WOBE CRERELYR

W, ks XU o =P ol T R/L LosE
il Kb % HBEED 2 ek LB ERE 2 1T
fo. ORI Table 7m0 < AR D
H5HH0 2140 © R/L Mo FfE 1.4740.08
(M+S.E), 7=fllic D 5% b o 226> R/L
Ho i 0.754:0.03 (M+S.E.), il
BED H5HbHO 2260 R/L Mo SPHfEs 1.02x2
0.05 (MB8.E.) & 7e2Tk b, RMlEOBA
A R 1 % CRIFe 2 R TR ICH,
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Table 7. Evaluation of functional significance.

| Kenal venous plasma
Groups No. renin activity
R/L ratio
Control 15 1.03£0.05
Right 1.47%0.08*
Main | 11 | 1.5240.13*%
Interlobar 5 ' 1.3940.11*
Arcuate 5 | 1.46+0.13*
[ Left l | 0.75%0.07*
| Main | 9 | 0.78-0.06%*
: Interlobar | 5 0.65%0.07*
Arcuate | 38 0.7710.04%*
Bilateral ' | 1.0240.05
| Main 4 1.10%0.05
| Interlobar | 6 1.100.10
| Arcuate | 12 | 0.9540.07
Mean + S.E. *P<0.01  * P<0.05

Distal (ng/ag/hr)
=)

- /
5
.
" n=165
r=0,9945
y=0.98114+0.0121
f p D01
% 5 10 15 20

Peripheral (ng/at/hr)

Fig. 16 Correlation between the value of peripheral
venous renin activity and the inferior vena
cava renin activity.

W IPEDIBE CIEBETR D bhissote.
LD RER LY R/IL HA 1,470 B0 B A
0.75LLT DR ZE - B REA A B TR ZE A
L, 0.76-~1.46 D[ ClX M mE L HT5 b
Dhr, ThE b FERL LRI b D EES
5.
D) A renin JEHEAE & FARBIRTH (dis-
tal) renin JHPEAE & o i)

HAREZHH MR H88% 45

AL renin JHEMEAE L FAEIRD BEsIRTA
X b TFH (distal) MU M3 renin FHpk
fill & % PRt U f548 13 Fig. 161 =3¢
BiF7e % HBEBIR Y 52 6 hie D € B Ll
distal @ fi¥F renin FEP:AEA RS renin HEM:AE O
fRAEE L.

# K

RMERE G DR & UCBE Y, O, A
SUSHE, FREME, rhEEMOC O S h b 2R RS
DRI EFERREA D3 B A RBYEE ERE ©
H5. Lr LABESIEE:L SR TH3 300
SBLTHREAREYITO Z L L) RBER2H S
MDETHZLENTEL DL HBLELS . ¥k
WRIMERE & 28 S h T % 3 DI\ C R
RKBIIREERY, ERAE BRI 3 X OB R
FaTVWBBIRS & O EE ORI TiR
L, LI RLOFENEIMERECBS LT
WBA, T LSRN BRI B 50 Eh
HFE T % J2IT renin-angiotensin % L BY iz
DCTH E L.

I OB 35 X OPRASEMERZIC X B M
B0 Wy BT, renogram, renin
DWRIEERR e E2WAT LT BOF LBk
HED &R S Zev fe b i B O R & A
HETH &P E Ly, Poutasse? 53 B
EHER MFESE D ZENC 35\ CABIIRE L B BIR
DIRFERTRT 5 DWW BV HETH S Lk
TW5hy, Mogg®, Engel? %, Howard® 7343
HL T3 & 5 KBRS © 2 CraZEMBIIR,
ZIREINR, ANEEREIIROE P s L OB EE @
RERHER T DI Ch B, BRI
DS 2T T2 081 b5, ILIRBR K
FORZEDS BMESED R & 780 Tu 50 B o
BREMBEEN: Y 3T 5 i renin-angiotensin
FRORFE X Thid Tl b iy, T bR
RV ERIR renin JHEkED JER 175 BER D 3,
Stockigt £ 3B ifi Bk U FESE B D S RHIG AL
EOFHREZTHT B 5 2 CBEIRA &RV 3
MU I3 renin §EA WETS & X BECH
D, BIRAYERIR renin JHk(EO B & A H
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ML EDOBAT BE LWERNEBOhS L
HELTWB. FBMAOFHIR renin {EHEAE & K
R §HiE renin JEH:AEOIEEA .30 ET HhiE
AEHYILEC X D IFRERA B o & BT W
5. —F5 Emst S7XEIMITE O FEESEWTH
PR & O FiEIR renin FHM:AED LA 4
UTFoHETLERTHIHELTS., ERID
SRR renin FEM:AHC X 5 BERER AR
BT 5w BAARRIO LA FVvT W55,
22T A B O HE S X ORER O PEC
B\ TR renin D A —EiC T 5T HME
Fltct- A/ (R/L) Tho>THEbLIE.
ZOHE X HEH OB/ IR BT 5 & RIL
O AT EOBATARE, 0.75L0 T 0%
HRENBCERENEREER DD LEXLLRS.
¥720.76~1.460 [BCI% 0 BERERATEM. 1o
<, BIEMIRENTIICH B b Obs, BHBWVIE
Ml HER L bR Wb O TH S, Ficl
B TR RTINS EYN B bR DI 2
b b3 RIL © Hic HE%E KA bR fow 58
LH5. CHIEBRO EETaG sikEhs
cenin LJFZEHO renin BVEFIRA T RS T
renin JEHEED KL 22T B & BExbhbd. €
o TR A 0D 2 B O T B HY il il
B VBEL RS EELLRD., TDXORT
LR T D RFRENFET 2B 53T
% AR Y IEHE & OB EIRD & SHRANC
FRofn Ui renin FEHEfEA JTE L i hidie b
V. fERMAEER Z T L T 5 bbb b T
PS4t 4y T\ T o B P I DI 25 5 B
BT, FIERYE Rk renin {EREEC
BRI b, AREMEEMERE & v 5
B CH AT bR T b D&l t#Fz
bhb. FEHOTOIIEH CHEBDIEFN B\
TR & e renin JEikC X A ERER A B
N—FHLTED, FOirThIRIYAE TR
EARE TRtz hsbodbphslErbh
5.
R AR RS O VERSEFT RS 0 L L T
B BRI IS AT B, REMAE

333—41)

D3I B IRPEE A B R OBIREIE A L
PeosthiliER R L, S HIHETT 5 DR
Zah bbb, WAoo L OB EREH
2R X D e b B B B o TRBIIRER B T
FEHE Y b A BEHRNT 5 L0 TE 5. R
BLIE? "2 X 5 & O Tl AR BEIREEN
FRLLCHFAET B & L3 % { BEREE (G 55 < 2
ShA . TR CEIR B A S RESERE T
fosbJE R, BEREMR LA bRG . Fig
MERMSBIZEL? 1 X % b © TR DS BRIk
EERERE 3 D SEA S Y O bh B T b
&G, ERICILEMICBENEET S L L
Bh. et oBacBBERcs i s o
LB BD. BHLICKBIRKEREFE DX Z 40
TUPAED BRIRERR O FAL1/3 2 bis &
LS, BRI B IR 3 AR A
ETBHZELDS.

LA EoRT Rk B ERESRHORED LT, BHH
M2V Tekfl « DREN D Y BIEE TIo—7E
O BB L EO>T .

BEBFET 15 mE SRR O3 &
BE Lo T A, MEEEINRE S
fbL, FrcEfre/3c B ch b, BRIk
BT S FEREYR L, WEARC—BL
Tkl 5. EpIRAE OB OREE, B O
b, BRiE RO e AL BB DBk
FERZLRD.

TEEE(LRE" 'Y Tk B EIIR E 2> © ERIBY IR
O T LABRE I IR L, KT RME
L, SRBR~OBTHCRiETsd0bALA
%o ¥ REREIIRD &/ R BIIR O BRI R
SEMEER DD b . BHIRE T ERDEI Y
Vg CEE oL A CRECRZ LS
FIREETH Y, BHOERIEEH CTH DA
HOWENET L, EHMOBWRERALDRDEE
Libhs.

EFr o hb VSR R 2R U 5
2 CREINRER, SRMEBIRER X ORI
R B A B4 T L 157 e i FE B 8061 o0 5 1 A
PEIRZE% TR L IVRRCAE L, S BIRE o
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i (=) b (#) FTo4BesT, &8
TOMEEYRT R > ik renin jFhic X
LR AR AR LEE L.

I HXEBIRERSCHRER L bR LD TH
% . TIL19344F Goldblatt) 23 = o BEHR %
PeFET B & & X D EIMESE & RE S w7t =
e MESFEET S AL, B
IMERE & Ehich D TH 5. RIEIHLH A 4E
INCALE T 5 & S X D e AR ¥ foass
ShponRET, BWHRERTS X008
DRRAEVE F 7203 PAZEVEIRZE D B FE O JRR T re-
nin-angiotensin FROIEMNC L H BIEL TV-% L0
Th5. MAEEY CHEBIIRI: RS X0 0ok
IR 2 BT RS E DR & 7 b
U D RO TR M A M R ESE & v 2T,
A i P & T BHIR: 8 3s L 0T D4
VCRREE: F fo BRI A R e O BIEESE & 0%
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