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AI DSO ((F(F) RYIDIRS(CHED ! Opportunistic Infections and Kaposi's Sarcoma in
(s2Ir(EKaposi’'s sarcomatiioTL\fR) Homosexual Men

David T. Durack, M.B., D.Phil.

December 10, 1981
N Engl | Med 1981; 305:1465-1467
DOI: 10.1056/NEJM198112103052408

Related Articles

In the summer of 1981, the Centers for Disease Control (CDC) alerted the medical world to an
unexpected outbreak of Pneumocystis carinii pneumonia and Kaposi's sarcoma in young homosexual men
who had no known reason to contract these uncommon diseases.! - 2 New and surprising though this
association may be, enough cases have already been collected to establish its reality. More than 160
examples are now being analyzed at the CDC, and five or six new cases are being reported each week.
Recently, eight cases of Kaposi's sarcoma in young homosexual men in New York City were reported in

Lancet3In. ..
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PURIFICATION AND COMPLETE AMINO ACID SEQUENCE OF
a-HUMAN ATRIAL NATRIURETIC POLYPEPTIDE (a~bANP)

Kenji KANGAWA and Hisayuki MATSUO
Department of Blochemistry, Miyazaki Medical College,
Kiyotake, Miyazaki 889-16, JAPAN

Received November 28, 1983

SUMMARY: The present survey for natriuretic factors in human atrial extract
was performed by using in vitro assay for the relaxant effect on the
contractility of chick rectum, Three distinct components (a, B andY ) of 2
potent relaxant activity were found 1in the chromatographic regions of the
crude extract. As o -component of Mr 3,000 daltons, a 28-amino acid peptide
has been 1solated in a pure state and found to elicit potent diuretic and
natriuretic activities as well as vasorelaxant activity, when injected into
the assay rats. Accordingly, we proposed a name "o-human atrial natriuretic
polypeptide (a-hANP)" for the peptide. The complete amino acid sequence of
the peptide has been established by microsequencing as well as synthesis.
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ig.1. Reverse phase HPLC of crude extract of human atrial tissue.

Flow rate : 2.0 ml/min.
Column : TSK Ls-'uo ODS SIL (4.0 x 250 mm, ToyoSoda)

). Linear zn&hn: fl;(- (a) to (b) (40 minm)

10 : 1, (b) 40 : 60 : 1

Thre.

5 o
=hANP: H-Ser~leu-Arg-Arg-Ser-Ser-Cys-Phe-Gly-Gly-Arg-Met-Asp-Arg-
5—8
13 20 13
—Ile~Gly-Ala-Gln-Ser-Gly-Leu-Gly-Cys-Asn-Ser-Phe-Arg-Tyr-OH

[B] Sequence analyses of RCM-a-hANP

Fig.5.
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Sequence determination : [A] shows the complete amino alcd sequence
of a=hANP. Analyses were made with RCM=G=hANP in the manners shown in [B].

) : by automated sequenator,
S-carboxymethylcysteine

(€==)

by carboxypeptidase method.

(Kangawa K, Matsuo H. Biochem Biophys Res Commun 1984)
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A Monoclonal Antibody to a-Human Atrial
Natriuretic Polypeptide

MASASHI MUKOYAMA, KAZUWA NAKAO, HIDEO SUGAWA,
NARITO MORII, AKIRA SUGAWARA, TAKAYUKI YAMADA,
HIROSHI ITOH, SHOZO SHIONO, YOSHIHIKO SAITO, HIROSHI ARAI,
ToHRU MORI, HISAO YAMADA, YUTAKA SANO, AND HIROO IMURA

SUMMARY A monocional antibody to
been produced by fusion of a nonprod
BALB/c mice immunized with synthetic a-|
coupling procedure. Hybridomas were
media and '®[-a-hANP. They were cloned b
intraperitoneally into BALB/c mice. The
Analysis by a Scatchard plot revealed a
M-'. With this monoclonal antibody, a
antibody in mouse ascites was available for
ICq in this radioimmunoassay were 3
cross-reactivity of 0.9% with a-rat ANP. a-|
a-rat ANP on a molar basis, There was no
must be located in the N-terminal half
radioimmunoassay could detect y»-hANP
useful for immunchistochemical studies.
avidin-biotin-peroxidase complex technique.
will become a powerful tool for investigal
(Hypertension 12: 117-121, 1988)

> Biochem Biophys Res Commun. 1988 Mar 30;151(3):1277-84.

A monoclonal antibody against N-terminus of alpha-
atrial natriuretic polypeptide (alpha-ANP): a useful
tool for preferential detection of naturally circulating

ANP

M Mukoyama T K Nakao, T Yamada, H Itoh, A Sugawara, Y Saito, H Arai, K Hosoda, G Shirakami,

N Morii, et al.

Affiliations + expand
PMID: 2965582

Abstract

A monoclonal antibody directed against the N-terminus
ANP), named KY-ANP-II, was produced by fusion of a ng
Ag8.653, with spleen cells from a BALB/c mouse immuni
hANP) conjugated to bovine thyroglobulin. The obtained

€/70-FIVindzBWEANPY > FyF

7y 4 Dz

=»ANP7YEA+Y A
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> J Hypertens Suppl. 1988 Dec;6(4):5320-2. doi: 10.1097/00004872-198812040-00099

Preparation of monoclonal antibodies against atrial
natriuretic polypeptide precursor and application to
highly sensitive sandwich enzyme immunoassay

M Mukoyama 1, K Nakao, T Yamada, H Itoh, K Hosoda, Y Saito, A Sugawara, H Arai, G Shirakami,
N Morii, et al

Affiliations + expand
PMID: 2977170 DOI: 10.1097/00004872-198812040-00099

Abstract

We produced three monoclonal antibodies against different epitopes of the precursor form of atrial
natriuretic polypeptide (ANP), gamma-human ANP (gamma-hANP) [human atrial natriuretic factor
(ANF)-(1-126)]. Monoclonal antibodies were prepared by fusion of mouse myeloma cells X63-Ag8.653
with spleen cells from BALB/c mice immunized with synthetic alpha-hANP or gamma-hANP-(1-25)
[human ANF-(1-25)] conjugated to thyroglobulin. Of three monoclonal antibodies obtained, two were
directed against the alpha-ANP sequence: one antibody (KY-ANP-1) recognizes the N-terminal half of

(Mukoyama M, et al. Hypertension 1988; BBRC 1988; J Hypertens 1988)
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Chronic Blockade of Endogenous Atrial Natriuretic Polypeptide (ANP)
by Monoclonal Antibody against ANP Accelerates KY-ANP lI:

the Development of Hypertension in Spontaneously anti-rat and human ANP
Hypertensive and Deoxycorticosterone Acetate-Salt-Hypertensive Rats KY-ANP I:

Hiroshi toh,* Kazuwa Nakao,** Masashi Mukoyama,* Takayuki Yamada,* Kiminori Hosoda,* Gotaro Shirakami,* .

Narito Morii,* Akira Sugawara,* Yoshihiko Saito,* Shozo Shiono,* Hiroshi Arai,* Ikuyo Yoshida,* and Hiroo Imura* a ntl -h uman AN P
*Second Division, Department of Medicine, Kyoto University School of Medicine, Kyoto 606, Japan; *Radioisotope Research Center,

Kyoto University, Kyoto 606, Japan
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A new natriuretic peptide in porcine brain.

(Sudoh T, Kangawa K, et al. Nature 1988)

C-type natriuretic peptide (CNP): A new member of
natriuretic peptide family identified in porcine brain.

(Sudoh T, Minamino N, et al. Biochem Biophys Res Commun 1990)

BNP

Human sPKMVQGS GFSRKMOETIS S SEGLERKVLRRH
Bovine -PKMMRDS GERRLDEJIGSLEGLENVLRRY
Pig SPKTMRDS G ZERRL DY} G SLEGLENVLRRY
Dog SPKMMHKS G{FERRL DY} G SLEGLIEBNVLRKY
Rat - SKMAHSSS[geaK | DY]GACERLHEDGLRLF
Fow| - - -MMRDS GEERR | DFIGSLEGMEEENGSRKN

(Hagiwara H, et al. Zoolog Sci 1995)

Dept of Nephrology, Kumamoto Univ Grad Sch of Med Sci
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Comparative Study Lancet. 1990 Mar 31;335(8692):801-2. doi: 10.1016/0140-6736(90)90925=u.

Human brain natriuretic peptide, a novel cardiac

hormone

M Mukoyama, K Nakao, Y Saito, Y Ogawa, K Hosoda, S Suga, G Shirakami, M Jougasaki, H Imura

PMID: 1969551 DOI: 10.1016/0140-6736(90)90925-u

Plasma BNP (®) and ANP (O) levels in healthy controls and
patients.

Dept of Nephrology, Kumamoto Univ Grad Sch of Med Sci

INCREASED HUMAN BRAIN NATRIURETIC PEPTIDE IN
CONGESTIVE HEART FAILURE

To the Editor: Brain natriuretic peptide (BNP), first isolated from
the brains of pigs,' has a striking similarity to atrial natriuretic
peptide (ANP) both in structure and in peripheral and central ac-
tions."* BNP is also a cardiac hormone in pigs” and rats."” Anti-
serums against porcine or rat BNP, however, failed to detect BNP-
like immunoreactivity in human tissues, indicating the structural
diversity of BNP among species. Recently, we isolated human BNP
from the atrium and determined its 32-amino-acid sequence.”

We have developed a specific radioimmunoassay for human
BNP*" with the use of a monoclonal antibody, modeling it on a
radioimmunoassay for ANP described previously.” The minimal
detectable level of human BNP was 0.3 fmol per tube, and the cross-
reactivity with a-human ANP was less than 0.0 percent. We have
previously demonstrated that the synthesis and secretion of ANP in
the heart are augmented in patients with congestive heart fail-
ure.'™'? Therefore, using our assay, we measured plasma levels of

e g e e e oo npyeee e St mna amn < mannn ameee <o e @
finding, along with the presence of a receptor more specific for
BNP'* and the cquivalence of the biologic actions of BNP and ANP,
suggest the possibility that human BNP has pathophysiologic im-
portance as a cardiac hormone in congestive heart failure.

Masasui Mukovama, M.D., Kazuwa Nakao, M.D., Pu.D,,
Yosuiniko Sarro, M.D., Yosuiniro Ocawa, M.D.,

Kiminvorr Hosopa, M.D., Stin-icen Suea, M.D,,

GoTARO SHIRAKAMI, M.D)., MicHiHISA Joucasaki, M.D.,

anp Hiroo IMura, M.D., Pu.D.

Kyoto 606, Japan Kyoto University School of Medicine

1. Sudoh T, Kangawa K, Minamino N, Matsuo H. A new natriuretic peptide in
porcine brain. Nature 1988, 332:78-81.
2. ltoh H, Nakao K, Yamada T. et al. Antidipsogenic action of a novel pep-
tide, “brain natriuretic peptide,” in rats. Eur J Pharmacol 1988; 150:193-6.
3. Shirakami G, Nakao K, Yamada T, et al. Inhibitory effect of brain natriuret-
ic peptide on central angiotensin I1-stimulated pressor response in conscious
rats. Neurosci Lett 1988; 91:77-83.
4. Yamada T, Nakzo K, ltoh H, et al. Intracerebroventricular injection of brain
——— natriuretic peptide inhibits vasopressin secretion
| in conscious rats. Neurosci Lett 1988; 95:223-
| 8

Table 1. Plasma Levels of BNP and ANP in Blood from Peripheral Veins and the | 5. SaitoY., Nakao K. ltoh H, et al. Brain natriuret-

Coronary Sinus of Patients with Congestive Heart Failure and Normal Subjects.

ic peptide is a novel cardiac hormone. Biochem
Biophys Res Commun 1989, 158:360-8.

NORMAL SUBIECTS

6. loh H, Nakao K, Kambayashi Y, et al. Occur-
rence of a novel cardiac natriuretic peptide in

PLasma LEVEL (N=11) PaTiEnTs ACCORDING TO NYHA CLass (N = 41) .

rats. Biochem Biophys Res Commun 1989;

1 (N = 10} niN = 10) m (N = 16) v (N = %) 161:732-9.
_— +SEN 7. Ogawa Y, Nakao K, Mukoyama M, et al. Rat
_ Sl — moen TSEN_ brain natriuretic peptide — tissue distribution
Peripheral blood and molecular form. Endocrinology 1990,

126:2225-7

BNP (relative ratio 0.90+0.07 13.4%3.] 68.9+37.9 1554+391 267.3=799 *
{ ) (1.0 (14.9) (76.6) (1727 (297.0) 8. Kambayashi Y, Nakao K, Mugoy.lm M, etal
ANP (relative ratio) 6.420.9 26.5+7.2  52.4=19.4 1093+218 16442203 Isalation aind sequence determination of kumea
(1.0 (&.1) (8.2) a1n (25.7) brain natriuretic peptide in human atrium. FEBS

(N =13) HiN =4 miN = 3)

fmoliml — mean *SEM

Step-up in coronary sinus*

BNP <22.0 147.5+84.8 180.9231.1
ANP 179.1+48.7 324.8x77.1 386.9%158.1

Lett 1990; 259:341-5.

9. Nakao K, Sugawara A, Morii N, et al. Radioim-
munoassay for a-human and rat atnal natriuretic
polypeptide. Biochem Biophys Res Commun
1984; 124:815-21.

10. Sugawara A, Nakao K, Morii N, et al. Synthesis
of atnal natriuretic polypeptide in human failing
hearts: evidence for altered processing of atrial

and

(Mukoyama M, et al. Lancet 1990)
(Mukoyama M, et al. N Engl J Med 1990)
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BNPmMRNA ~ ANPmMRNA Brain Natriuretic Peptide as a Novel Cardiac Hormone in Humans

AV AV
5 § 1 1 Evidence for an Exquisite Dual Natriuretic Peptide System,

Total RNA
Atrial Natriuretic Peptide and Brain Natriuretic Peptide

#g)
Masashi Mukoyama,* Kazuwa Nakao," Kiminori Hosoda,* Shin-ichi Suga,* Yoshihiko Saito,* Yoshihiro Ogawa,*

CONTROL W £ 4= 0.9kb Gotaro Shirakami,” Michihisa Jougasaki,** Kenji Obata,* Hirofumi Yasue,*
Yoshikazu Kambayashi,** Ken Inouye,* and Hiroo Imura*

*Second Division, Department of Medicine, Kyoto University School of Medicine, Kyoto 606, Japan; *Division of Cardiology, Kumamoto
University Medical School, Kumamoto 860, Japan; and *Shionogi Research Laboratories, Shionogi & Co., Ltd., Osaka 553, Japan

DCM .. .- = 0.9kb

= R
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» >
Table I11. Clearance Profile and Plasma Half-Times of hBNP e — 1. B B
RRELEVE LTS |y,
FIRR7# p 5 ) =
Plas'l'ésetl‘sBNP CANP, BNP) mm."ﬁ&ﬁ&’ma'{:uvémﬁ 773
| i BREOHE -
min fmol/ml ~ i
0 923.1+85.3 2 E C1)  Brain Natriuretic Peptide (BNP) as a Novel Cavéiss Hormona
AE80. = = in Ih.mans — Evidence for an exquisite dual natriuretic
1 983.6+106.5 ey peptide system, ANP and BNP —
- v (BI‘E,"‘Haﬁl‘!‘“"—'ﬁ*’bi“/kL'{H)Fﬁﬂi:rM}P;,L\;q?
3 741.1+49.8 ;|§ ?_’; RTFF (BNF) — ANPEBNPOTIHAE=ROF b1 mﬂg.
5 532.0+44.6 & At R7F KROFE — )
10 299.8+16.5 t.: f FRUS4ERIT  The Journal of Clinical Investigation &
15 178.7£13.4 R BT
NE4 KX i =
30 69.1+5.9 ?if ;': Human brain natriuretic peptide, a novel cardiac hormone
= HLLGERLEY, b EEF M S LARRTF K)
45 48.1£3.5 Ehd FR2ESAS L BRE  THE LANGET B
60 34.1+4.3 B3 $3835% H8692% BOIH~B02H ##]
75 23.5+3.1 i [NCREASED HUMAN BRAIN NATRIURETIC PEPTIDE N CONGESTIVE
90 18.8£2.7 2 HEART FAILURE
! (59m&¢z:gg:sﬁ»akl\lﬁt£7‘)-u7JA=NEN7'* Fo
. Toi)
min e
' J : RR240 A 1 3 AR -
£ ; The New England Journal of Medicine &
Half-times , W329% W11% T5TH~768K 8%
Fast 3.9+0.23
Slow 20.7+1.87
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Communication

Expression Cloning of Type 2
Angiotensin II Receptor Reveals
a Unique Class of
Seven-transmembrane
Receptors*

(Received for publication, August 3, 1993)

Masashi Mukoyama, Masatoshi Nakajima,
Masatsugu Horiuchi, Hiroyuki Sasamura,
Richard E. Pratt, and Victor J. Dzaui

From the Falk Cardiovascular Research Center,
Stanford University School of Medicine,
Stanford, California 94305-5246

Angiotensin II acts on at least two distinct receptor
subtypes (AT, and AT;). Most known effects of angioten-
sin II in adult tissues are attributable to the AT, recep-
tor. The function of AT, receptor is undefined, but its
abundant expressions in fetal tissues, immature brain,
skin wound, and atretic ovarian follicles suggest a role
in growth and development. Previous studies suggested
that AT, receptor may not be G protein-coupled. Here,
from a rat fetus expression library, we cloned a cDNA
encoding a unique 363-amino acid protein with pharma-
cological specificity, tissue distribution, and develop-
mental pattern of the AT, receptor. It is 34% identical in
sequence to the AT, receptor, sharing a seven-transmem-
brane domain topology. A review of prior data on other
receptors suggests that this receptor may belong to a
unique class of seven-transmembrane receptors (includ-
ing somatostatin SSTR1, dopamine Dj;, and frizzled pro-
tein Fz) for which G protein coupling has not been dem-
onstrated. All members of this class exhibit fetal and
developmental and/or neuronal-specific expression. A
conserved motif in the third intracellular loop, distin-
guishing this class from “classical” G protein-coupled
receptors, may mediate novel intracellular effects.

Dept of Nephrology, Kumamoto Univ Grad Sch of Med Sci
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ceptor subtypes were defined, based on their differential phar-
macological and biochemical properties, and designated as type
1 (AT,) and type 2 (AT,) receptors (1, 2). Recent cloning of the
AT, receptor from adrenal glomerulosa and vascular smooth
muscle cells has revealed that it belongs to a seven-transmem-
brane, G protein-coupled receptor superfamily (3, 4). Subse-
quent genomic analyses and homology cloning demonstrated
that the AT, receptor comprises two isoforms, named AT,, and
AT, with a striking similarity to each other in amino acid
structure, pharmacological specificity, and signal transduction
mechanism (5, 6). To date, extensive pharmacological evidence
indicates that almost all the known effects of Ang II in adult
tissues are attributable to the AT, receptor, through its ability
to activate the phosphoinositide/calcium pathway or to inhibit
adenylate cyclase activity (3-6).

In contrast, much less is known about the structure and
function of the AT, receptor. It is abundantly and widely ex-
pressed in fetal tissues and immature brain (7-9) but is present
only in scant tissues in adult including adrenal gland, brain,
uterine myometrium, and atretic ovarian follicles (1, 2, 9, 10).
Interestingly, its expression is activated in skin wound and the
neointima following vascular injury. These patterns of expres-
sion of the AT, receptor suggest an important role in growth
and development. However, when examined in cells with en-
dogenous AT, receptor expression, this receptor does not ap-
pear to involve any known classical intracellular signaling
pathways, nor has it been observed to be linked to classical G
proteins (8, 10, 11). Therefore, the cloning of its cDNA should
provide further insight into the structure and function of this
receptor subtype.

Here, using the expression cloning strategy in COS-7 cells,
we report the successful cloning of the AT, receptor, which
fulfills the following criteria: 1) ligand binding specificity, 2)
amino acid similarity to the AT, receptor, 3) effect of dithio-
threitol (DTT) on binding characteristics, 4) lack of the effect of
guanylnucleotide analogs on binding states, 5) lack of phos-
phoinositide or calcium signaling, and 6) tissue distribution
and developmental pattern of receptor mRNA expression.

MATERIALS AND METHODS

(Mukoyama M, et al. J Biol Chem 1993)
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The predictive role of serum calprotectin ®

on mortality in hemodialysis patients with -

waes | | Calprotectin:
high phosphoremia MRP8/MRP14 complex
Tomoko Kanki'", Takashige Kuwabara' ™", Jun Morinaga'*"", Hirotaka Fukami', Shuro Umemoto’,

Daisuke Fujimoto', Teruhiko Mizumoto', Manabu Hayata', Yutaka Kakizoe', Yuichiro lzumi', Saeko Tajiri®,
Tetsuya Tajiri®, Kenichiro Kitamura® and Masashi Mukoyama'

(Kanki T, et al. BMC Nephrol 2020)

Circulating angiopoietin-like protein 2 levels and mortality risk
in patients receiving maintenance hemodialysis: a prospective
cohort study

3

Jun Morinaga'***, Tatsuyuki Kakuma®, Hirotaka Fukami', Manabu Hayata', Kohei Uchimura®,
Teruhiko Mizumoto', Yutaka Kakizoe', Taku Miyoshi', Naoki Shiraishi', Masataka Adachi',

Yuichiro Izumi', Takashige Kuwabara', Yusuke Okadome?, Michio Sato®, Haruki Horiguchi?,

Taichi Sugizaki®, Tsuyoshi Kadomatsu®, Keishi Miyata®, Saeko Tajiri®, Tetsuya Tajiri®, Kimio Tomita',

Kenichiro Kitamura®, Yuichi Oike” and Masashi Mukoyama' (Morinaga J, et al. Nephml Dial Transplant 2020)

Circulating angiopoietin-like protein 2 levels and arterial stiffness in
patients receiving maintenance hemodialysis: A cross-sectional study
Hirotaka Fukami ™™, Jun Morinaga ™" !, Yusuke Okadome ", Yoshihiko Nishiguchi?,
Yasunobu Iwata “, Tomoko Kanki“, Terumasa Nakagawa “, Yuichiro Izumi“, Yutaka Kakizoe “,
Takashige Kuwabara *, Haruki Horiguchi ”, Michio Sato ", Tsuyoshi Kadomatsu ",

Keishi Miyata ", Tetsuya Tajiri ¢, Yuichi Oike” ', Masashi Mukoyama ™

Dept of Nephrology, Kumamoto Univ Grad Sch of Med Sci (Fukami H, et al. Atherosclerosis 2020)
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DS rat with high-salt diet
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The serine protease plasmin plays detrimental roles
in epithelial sodium channel activation and
podocyte injury in Dahl salt-sensitive rats
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BERFERPISIZAZIVIRHEZNUTCBRESZIEERSE S, €U T077-UHEEER
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(Deng, Kakizoe, et al. Hypertens Res 2023; Iwata, Kakizoe, et al. Int J Mol Sci 2023)
Dept of Nephrology, Kumamoto Univ Grad Sch of Med Sci

apoptosis and attenuates podocyte injury in metabolic syndrome

model rats MetSEF )L : SHR/ND mcr-cp

Teruhiko Mizumoto °, Yutaka Kakizoe ", Terumasa Nakagawa °, Yasunobu Iwata *,

Yoshikazu Miyasato ?, Kohei Uchimura ", Masataka Adachi *, Qinyuan Deng ?,
_ ! z Manabu Hayata “, Jun Morinaga “, Taku Miyoshi “, Yuichiro Izumi ¢, Takashige Kuwabara *,
) ~ H =K - - 3 (E s - - - [ & - d
l Vi Yoshiki Sakai ¢, Kimio Tomita “, Kenichiro Kitamura “, Masashi Mukoyama
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NFAT5 (Nuclear Factor of Activated T-Cells 5)/TonEBP/OREBP:
B ERE T TR LT 5BNESE-F

Salt-Sensitive Hypertension of the Renal Tubular RESEARCH ARTICLE
Cell-Specific NFATS (Nuclear Factor of Activated

Characterization of gene expression in the kidney of renal tubular cell-specific

T-Cells b) Knockout Mice NFATS5 knockout mice
(Hiramatsu A, [zumi Y, et al. Hypertension 2021) (Ono M, Izumi Y, et al. Am J Physiol Renal 2024)
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Manipulation of Nephron-Patterning Signals Enables
Selective Induction of Podocytes from Human
Pluripotent Stem Cells
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NEP (neprilysin): neutral endopeptidase 24.11, enkephalinase,
CD10, common acute lymphoblastic leukemia antigen (CALLA)

- |nitial NEP cleavage sites = —= |nitial IDE cleavage sites

(Potter LR. FEBS J2011)

Z D DONEP® A & : bradykinin, substance P, enkephalin, bombesin,

angiotensin |, somatostatin, endothelin, adrenomedullin, Apa2 ...
Dept of Nephrology, Kumamoto Univ Grad Sch of Med Sci
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Sacubitril/valsartan ameliorates renal tubulointerstitial
injury through increasing renal plasma flow in a mouse
model of type 2 diabetes with aldosterone excess

150 =

800 —

__ T00—
£
£ 600+ - @ ALDO
2 <) A ALDO + VAL
@® 500 — =
B &8 = 4 . - © : V ALDO + SAC/VAL
£ g9 £ £ 400 — o 10t
o < + o 11
9,0 g @ 300 I I ::
w
I < 8 0 4 'a 5 L
2 Week o v
skeokok 1 E
0 1 1 ]
eokok * 0 1000 2000 3000

N
o
I

Renal plasma flow (pL/min)

-
3]
|
]

Fibrosis area (%)
5
I

. [oNe)
860@0
° I
B Q g 2 SAC/VAL increased GFR and RPF, and improved tubulointerstitial fibrosis.
§ < : § The beneficial effects of SAC/VAL could be through increased RPF with
2 3 g enhanced natriuretic peptide bioavailability.
(=]
<

d Sch of Med Sci (Nishio, Mukoyama, Yokoti, et al. Nephrol Dial Transplant 2023)
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Immunologic insult, high glucose, hemodynamic/mechanical stress, etc.
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t®A and ms?t®A Modified Nucleosides in Serum and Urine as
Strong Candidate Biomarkers of COVID-19 Infection
and Severity
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(Nagayoshi, Mukoyama, Tomizawa, et al. Biomolecules 2022)
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CKD. AR EF LB ERAE

Cardio-renal syndrome
(Cardio-reno-metabolic syndrome)

‘ CKD-HF-MetS
Natriuretic Chr-nic
g Fibrosis
peptides inflam.-..ation » Organ failure

TGF-B/CTGF, Angptl2, MRPS ... t




CKD. AR EF LB ERAE

Cardio-renal syndrome
(Cardio-reno-metabolic syndrome)

CKD-HF-MetS

4 Chr=nic N 1t
Natriuretic inflam...ation = Organ failure
peptides TGF-B/CTGF, Angpti2, MRPS ...
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CKD &I EEIERS

= I/ -NafiT®, 0, %Ef#ET, Ca/lPEE, ADMAY,
Klotho|?, miR, exo eosides?, ¢

CKD (IGFR, 1UAB) ) PREEASTETTT AD, CH

RPFi( ), R, D2, Cytokines?, etc.
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