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Background

Cardiotrophin-1, an interleukin-6—related cytokine, stimulates the Janus kinase/signal
transducers and activators of transcription (JAK/STAT) pathway and induces cardiac
myocyte hypertrophy.

We have demonstrate that cardiotrophin-1 induces cardiac myocyte hypertrophy in part
by upregulation of a local renin-angiotensin system through the JAK/STAT pathway.

We found that cardiotrophin-1 increased angiotensinogen (Ao) mRNA expression in
cardiac myocytes via STAT3 activation.

Angiotensin |l (Ang Il) is known to induce cardiac myocyte hypertrophy by activating the
G-protein—coupled Ang Il type 1 receptor.

Our results suggested that upregulation of angiotensinogen and Ang Il production
contribute to cardiotrophin-1-induced cardiac myocyte hypertrophy and emphasized an
important interaction between G-protein—coupled and cytokine receptors.

However, we failed to show the increased Ang Il concentration in the medium by CT-1
application.

(Fukuzawa J, et al. Cardiotrophin-1 increases angiotensinogen mRNA in rat cardiac myocytes through STATS.
Hypertension 35.1191-6, 2000)
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Tyrosine phosphorylation of STAT3 by CT-1 (Western blot analysis). (1)

Nuclear translocation of tyrosine phosphorylated STAT3 by CT-1 (Immunofluorescent staining).

(2)

The activated STAT3 bound to a STAT resposible motif, denoted the St-domain, in the Ao
gene promoter (Gel shift and supershift assays). (3)

CT-1 upregulated Ao gene promoter activity (Luciferase assaay) (4)
CT-1 increased Ao mRNA in cardiac myocytes (Multiplex quantitative RTPCR) .

quantification of renin, Ao and AT, receptor mRNA.
Bar graph showing percent increase in Ao, renin, and AT, receptor mRNA. (5)

11

AT, receptor antagonist (losartan) inhibited CT-1—-induced cardiac myocyte hypertrophy.
CT-1 (1 nmol/L) induced hypertrophy, as indexed by increases in [*H]-leucine (Leu)
incorporation, protein content, and protein-to-DNA ratio. (6)

Cardiotrophin-1 induces cardiac myocyte hypertrophy in part by upregulation of a local renin-
angiotensin system through the JAK/STAT pathway. (7)

However, Ang |l concentration was not changed in the medium by CT-1 application. (8)
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(A) pY-STAT3 oy ——

STAT3 -—1!22--'-'-,'2-3 3”

CT-1 (1 nM) 0 7 15 3045 6090 120 0 7 15 30 45 60 90 120 min
no addition RNH-6270 (1uM)
(B) pY-STAT3 | - - —— —
STAT3 welE? i il . —
temocaprilat (10pM) 0 7 15 30 45 60 90 120 0 7 15 30 45 60 90 120 min
wi_AS (Ao) angiotensin Il (100 nM) CT-1 (1 nM)
Fig. 1

Inhibition of renin-angiotensin system decreased CT-1-induced STAT3 activation

(A) Cardiomyocytes were pretreated with RNH-6270 (1 uM), an angiotensin |l type 1
receptor blocker, followed by CT-1 (1 nM).

(B) Cardiomyocytes were pretreated with antisense oligonucleotide for angiotensinogen
and temocaprilat (10 uM; just after changing medium) followed by angiotensin Il (100
nM) or CT-1 (1 nM).
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(A)

pY-STAT3 | . — e S ——
angiotensinll -12 11 10 9 -8 -7 -6 no addition
(Log [conc])

(B) o W W T -

CT1(1nM) 0 7 15 30 45 60 90 120 0 7 15 30 45 60 90 120 min

angiotensin Il (10-2 M) NC PC angiotensin Il (- )
temocaprilat (10 pM) w/ AS (A0) temocaprilat (10 pM) w/ AS (Ao)
Y
Fig. 2

Subthreshold concentration of Ang Il restored CT-1-induced STAT3 activation in

the cardiomyocytes treated with temocaprilat and AS for Ao

(A) One pM of Ang Il did not activate STAT3 by itself.

(B) Subthreshold concentration of Ang Il (1 pM) restored CT-1-induced STAT3 in the
situation above described. NC: no stimulation, PC: stim w/ CT-1 w/o temocaprilat
and antisense oligonucleotide for angiotensinogen.



Angll (1 pM) = " Filipin - +

Fig. 3

IP: gp130 IP: caveolin 3
blot: AT1R blot: AT1R

—

temocaprilat (10 uM)
W/ AS (Ao)

Association between gp130, AT1R, and caveolin 3

(A)

(B)

Angioensin Il type 1 receptor was associated with gp130, a receptor component for
CT-1, in cardiomyocytes pretreated with temocaprilat (10 uM) and antisense

oligonucleotide for angiotensinogen when subthreshold concentration (1 pM) of
angiotensin Il was applied.

Angiotensin Il type 1 receptor was associated with caveolin 3, a protein component
in the caveolae. Filipin (5ug/mL) attenuated the association.
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91

pY-STAT3 A, i L T
filipin — 0540 5 10 (pg/mL)
CT-1 (1 nM) + -+ + o+ +  +

Fig. 4
Filipin reduced CT-1-induced STAT3 activation

CT-1 (1 nM)-induced STAT3 tyrosine phosphorylation was reduced by filipin
in a concentration-dependent manner
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