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Tubular renin—angiotensin system
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Ishigami T, et al. Hyperension. 2014;54:125-133.)
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Torres et al. (1992)

Kidney International, Vol, 42 (1992), pp. 364-373
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Synthesis of renin by tubulocystic epithelium in autosomal-
dominant polycystic kidney disease

VICENTE E. TorrES, KATHLEEN A. DoNoVvAN, GLORIA ScicLl, KEITH E. HOLLEY,
STEPHEN N. THIBODEAU, OsCAR A. CARRETERO, TADASHI INAGAMI, JAMES A. MCATEER,
and CHRISTOPHER M. JOHNSON
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Fig. 3. Correlation between the sodium concentration and the percent - . : . . Faas - P i
of total renin that was active in the renal cyst fluids. r = 0.70; P < 0.001. n
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PKD and RAS

The intrarenal renin-angiotensin system in autosomal
dominant polycystic kidney disease

Mahmoud Loghman-Adham, Carlos E. Soto, Tadashi Inagami, and Lisa Cassis
Department of Pediatrics and Pediatric Research Institute, Saint Louis University, St. Louis, Missouri 07920

Submitted 21 October 2003; accepted in final form 1 June 2004

in ADPKD. We show that, in addition to renin, angiotensinogen
(AGT) is produced by some cysts and dilated tubules. Angiotensin-
converting enzyme, ANG II type 1 receptor, and ANG II peptide are
also present within cysts and in many tubules; and some cyst fluids
contain high ANG II concentrations. Additionally, cyst-derived cells
in culture continue to express the components of the RAS at both the

pioiCi RSV We further show that renin is expressed g

- s S u“"‘:\‘ ¥ 's‘ ' Mra.y
L=2ICMA T, AGTAZER KR U, #iskLI-RME THRIRL T R Ih:-‘-'-‘. iy
LB %R LTz, ACE. ATR type 1T TMZANGIE , ERIR U ADPKDEEHIDAGT

ﬁ(m% ':E@&)é:t;ﬁ{—c‘gf:o %ﬂ@;‘& I:I:I (:~ %‘;‘%Fy—x_ @ANG”h{ Table 4. ANG Il concentrations in cyst fluid and urine .
FELTND, $512, BRAROMMERELZECD RARD o ™ L

L

HBRERD S5 mRNAD REE RO I,

o, |
Cyst 11 BDL

(:1'.\1 i2 BDL U]i 61.1

Am J Physiol Renal Physiol 287: F775-F788, 2004. G 14 oz o o
First published June 8, 2004; 10.1152/ajprenal.00370.2003. Cont 16 L0
Cyst 17 936

%H@ 5& q:l O)AN G | I » BDL, below detection limit of the assay, Urine values are not corrected for

Cr concentration. *ADPKD urine. tControl urine.
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(Salih, et al. AJP, 2017)

ADPKD 604 -CKD 574 %, BE SRR A CTHE®RELT-,

Table 2. Pattent characterisiics and renin-angiolensin-aldosterone svsiem measurements
Category (Parameter) ADPELD (= 6il) CKD ir = 57) P Walue? F Yalue=*

Climical data

rJ'lt_'I.":. i 47 = 8§ il =), (1]

Male sex, o (%) 25142) 25 (44 WT%

Height. cm 175 = 10 160 =9 LA

Weight, kg Blax= 170 gl.2x 119 0%

Hypertension, n (%) 5(93) 49 (84) NT

SBP. mmHg 131 = 14 134 = |4 NT

DBP, mmHg Toxg T NT

RAAS inhibitors, i (%) SR 44 (TTh NT

DD RAAS inhibitors, s 19+ 1.5 1.1 =09 <[00 ]
Plasma

Creatinine, |'|'|¥."-.|| 1.5 =04 1.4 04 0.6

eGFR, ml-min~"-1.73 m 2 48 = 11 A+ 9 NT

Angiatensinogen, pmoliml 1,599 (3113-8.06T) 1,455 (474-3 56T 0.3

Fenin, pgfml B3 09.6-950.0) 683 (14 8-464.5) 3

Aldosterone, pgiml 12T (16547010 1059 ( 1H.6-540.4) 02
Llrine

WYolume, mliday 2,233 (B00-6,500) 1652 (530-3, 140 <200, ] 0.2

Creatinine, mmaoliday 13.305.2-21.2) 109 (6,0-18,2) RN | LB

Albumin, mg'day 0003, 1 =200,4) 26,7 (3,4=-293.2) 00,05

Sodinm, |'|'||'|'||.:-|."-.!:|:. 150 (=354 142 (60=3T71 0.5

I-J'll'll_'itlll'l'lhi.l'lx:lgl'l'l,. ]'!lI'I'IIII.'.LI.:I.ﬁ 194 4 (3,5-3,384.00 16.0(2,3-1.070) <2, 11 X

Fenim, |'|1_'."-:!:|:. 2 T1IT (375,769, 2458.0) RS 5(154.7=-2.293.0 <[}, M1 < (L]

Aldosterone, pgiday 4.6100,9-32 1) IA10=1%.n 0o 0.2

ADPED, autosomal dominant polyeystic kidney discase; CKD, chronic kidney discase; DBEP. diastolic blood pressure; DDD, defined daily dose; eGER.
catimated glomerular filtration rate; SBP, systolic blood pressure. *Using analysis of varance (ANOYA) with log-transformed data as appropriate. **Using
analysis of covariance {AMNCOYA) with log-transformed data as appropriate and adjustments for age, height, defined daily dose, and albuminuna, SNT, not tested
{matching criteria). TDefined by use of antihypertensive digs.
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Urinary RAS in ADPKD~2~

(Salih, et a

@) MmigAGT - migEL=> |

L g m T T g
e d Jotah
RHPAGT RepL=>

10000 . O ADPKD 100000 — [] ADPKD

E‘moﬁl% Il ckp - lj?_l @ cko
ETRR HoTa

@ ible 3. Multivariable analvsis of faciors prediciing nrinary
wictensinogen and renin excrefion
Lrinary Angiolensinogen Urinary Renin
Escretion Excretion
Warnable B M value 53 #* value
Presence of ADPEKD Q6 (3. 7-24.5) L0 4.9 (26900 L0
elGFR,
i l-min -1.73 m (R R B Y D002 0,99 (0,981,000 a3
Age, ¥i 1O 09=01.1% 0.2 0,99 (0,971 ,02) o6
DD RAAS
inhibin 0.8 (0, 7—=1.0% o1 09 (D E-1.1) 0.z
0.5 (0.3—-1.0% 0,05 QQl.2-2.m 0007
30(0.9-10.T) 0,08 (05240 0.9
sy b5 (a=T7. 1% 05 O (i 4-2.8) LARE]
Albuwminuria, mgiday G2 (3.6-10.7) 0,00 Bl 1-2.3) ol
ADPED, autosomal dominant polveystic kidney  disease; AGT, angio-
i defined daily dose; «GFR. estimated glomeralar filtra
ngictensin-aldosterone system.

.AJP, 2017)

BEEBRJ/HS>HTOER. RPAGT-FRePL =,
ADPKD/M#EL =2 /RBF7IVISVEEREICHEL-.

FRHAGTIE., RASFH'E 33 F ## TH EIZADPKD>CKD,
R =>(ZADPKD>CKDTZ o1 =,

@

Albumin AGT Prorenin Renin

ADPKDEE
TIE. AGT-
JaLz= &4
BiEPT
BEEZTT,

Relative units
(plasma set to 1)

(Y rinary albumin

({log mgl/day)

%]

Urinary albumin
vs. angiotensinogen excretion
— ADPED ir= 043, F=0.005)
== CKD [r=0062, P=0.001)

a -gﬁﬂ' w

.
- Seablpe® o

Urinary angiotensinogen
(log pmoliday)

Urinary albumin vs. renin excretion
== ADPKD = 024, P= 0.06)

1q
T == CKD {r=037, P=0,005)
£ _ L
£z o '.g,:“ .ot .
53 P - L]
=% o Dt e}
;E TES .
. g ow
-
28 s N7
= "
0+ r T v
2 | 4 5

Urinary renin
(log palday)

0.8 -
0.6 -
0.4 1
02
M e cu PCU PCU PCU

RHPAGTIE, RAL=VIF, RPTZIL T Hilt B EFREIZIEFEES
LT,
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Park et al. BMC Nephrology (2015) 16:86
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@ -ZA-:._.-'L’l egat I.1 |t1|'\-'-,'|l|'a-f|-~. ,.I\,/.-‘-::f.“.'.l'if.“.-l] and p;.‘-.\,ili'-.-ti -:-:;"til II I' 1]
. " 233% DADPKDEEE R RICLI-MRITDREE. &
-] L7 F=URELERFAGTIE, #EGFREED,
;| w | hTKV(B R EELEBSR)EEED., ThENE
; : ELEEEEAROLNELE, (D)CKDRT—
of Nl O UNFEIZHES T, LERRRETL =& A, Stage 3BT

I BAEELDZEAHBLEL. ()

CKDAT—S



T H% il 25t B =

New Technology Presentation Meetings!

AGT-ASOR 52 XkY . PKDMREET S
(Pkd2, AJP 2015)

Am J Physiol Renal Physiol 308: F349-F337, 201

First published December 23, 2014; doi:10.1152/ajprenal 00478.201

| AGT-ASOI. ;BAGT- BHAGTZEHIHIT 3.

ATICP i ana s ik . . wetin 1 150 10-
Antisense-mediated angiotensinogen inhibition slows polycystic kidney ® — AGTAL %5
disease in mice with a targeted mutation in Pkd2 00 W25 K
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Table 1. AGT ASO significantly reduced PKD and improved
kidney function versus Scr ASO

++ Mice Phd2WS525/— Mice
Ser ASO AGT ASO Scr ASO AGT ASO

n 11 14 10 7
Body weight, g 282+ 14 204+01 273+17 294+22

Kidney weight, g 034 + 0.02 035+ 002 0.67 = 0.06° 047 * 0.07°
Two kidney-to-total
body weight

ratio, % 122003 122002 2402 1.5 = 0.1¢
Cyst volume

density, % 0.4 £ 0.1 0.5 %04 341 %448 22294
Blood urea nitrogen,

mg/dl 32473 20+2 47 = 50 34+ 3¢
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AGT-ASO &I &Y. PKDOFRIEHT S
(Pkd1, FASEB J 2016)
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Suppressing angiotensinogen synthesis attenuates kidney
cyst formation in a Pkdl mouse model
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