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Urocortin inhibits myocardium ischemia/reperfusion-induced autophagy
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[ Abstract] Objective To study the regulatory effect of urocortin (UCN) on ischemia/reperfusion (I/R)-induced
myocardial autophagy, so as to explore the myocardial protection mechanism of UCN. Methods Cardiac I/R model was
established with rats and hypoxia/reoxygenation(H/R) model was also established with neonatal rat cardiomyocytes. The injury
was created by ischemic/hypoxia for 1 h plus reperfusion/reoxygenation for 2 h, and UCN pretreatment was given 1 h before
ischemia/hypoxia. The I/R or H/R-induced myocardial injury, myocardial autophagy and autophagy-related gene expression
were observed 2 h after reperfusion/reoxygenation. Results UCN pretreatment greatly reduced I/R-induced myocardial damage
by decreasing the infarct size, serum creatine kinase (CK) and lactate dehydrogenase (LLDH) concentration, increasing the
vitality of H/R cardiomyocytes in vitro s and reducing LDH level in the culture supernatant. Moreover, UCN pretreatment also
inhibited H/R-induced myocardial autophagy by reducing the ratio of LC3B]] /LC3B I and inhibiting expression of autophagy-
related genes (Beclinl and Bnip3). Conclusion UCN can inhibit I/R-induced myocardial autophagy, which may play an
important role in the protection against I/R injury.
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Fig 1

UCN reduced infarct size of rat heart caused by H/R injury

UCN: Urocortin; I/R: Ischemia/reperfusion. UCN (30 pg/kg, iv) was given 1 h before I/R. A. Representative sections

showing the infarct area (pale) and the risk area (red); B: Relative infarct size of rat hearts. * P<0.05. n=10, x=£s
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Fig 2 UCN decreased serum levels of CK and LDH of cardiac I/R injury rats

UCN: Urocortin; I/R: Ischemia/reperfusion; CK: Creatine kinase; LDH: Lactate dehydrogenase. UCN (30 pg/kg, iv) was
given 1 h before I/R. A: Serum CK level; B: Serum LDH level. * P<C0.05. n=10, 7+t
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Fig 3 Protective effect of UCN against H/R injury in neonatal rat cardiomyocytes
UCN: Urocortin; H/R: Hypoxia/reoxygenation; LDH; Lactate dehydrogenase. UCN (0, 0.1, 1.0, 10, and 100 nmol/L)
was given 1 h before H/R. A: Cell viability analyzed by MTT method; B: LDH level in culture supernatant. “ P<C0.05. n=
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Fig 4 UCN inhibited H/R-induced myocardium autophagy
UCN: Urocortin; H/R: Hypoxia/reoxygenation. UCN (0,
0.1, 1.0, 10, and 100 nmol/L) was given 1 h before H/R.
The extent of autophagy was analyzed by the ratio of LC3B
I /LC3B1 in myocardium. * P<Z0.05. n=5, r=*s
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Fig 5 UCN inhibited H/R-induced Beclinl and Bnip3 mRNA expression in myocardium
UCN: Urocortin; H/R: Hypoxia/reoxygenation, UCN (0, 0.1, 1.0, 10, and 100 nmol/L) was given 1 h before H/R. Bec-

linl (A) and Bnip3 (B) mRNA expression was analyzed by real-time PCR. * P<C0.05. n=

X W U, — A IR AT R 0 B R H XS
M A7 AN FE T B AR . AR5 R O R A
Sl 100 B (R W 4 AR 1Y U B R A WO
PRAPAE D s P08 T 00 18] | e 2 i — 2D 0, (H 2o 32 3
SR W2 S B AR A BT AT A
Borh HOGTE T UCN X P 195 5 10 Wk A 52 10
1 UCN X 5 afi e 1fi 375 5 1 1w B 8 R 9 7E F 2
A4 5 7 LT Ry [R) R,

BATEARM R P EZ LI T UCN #5810 &l 5 i
FRVE 5 S A 40 B 3 W, DR B AR OC 3 A Bee-
linl F1 Bnip3 mRNA 3R ik, iR {EH o] fig 7&
UCN $t Bl i P 8 78 9 5 b B d 22 5 3, 4R,
UCN 1746l ffe ot P 98 3 355 = %0 4400 R 10 s EL AR 1) 0
BLH R A Fe itE— 20 B,

4 FEmHR
Ji A A 3 P AR SCAN 3 AT AT R 55 o 58
[Z % 3 K]

[1] WRITING GROUP MEMBERS; Lloyd-Jones D, Ad-
ams R J,Brown T M, Carnethon M, Dai S, De Simone
G,et al. Heart disease and stroke statistics: 2010 up-
date; a report from the American Heart Association
[J7. Circulation,2010,121; e46-¢215.

[2] Klatte K, Chaitman B R, Theroux P, Gavard J A,
Stocke K,Boyce S,et al. Increased mortality after coro-
nary artery bypass graft surgery is associated with in-
creased levels of postoperative creatine kinase-myocar-
dial band isoenzyme release:results from the GUARDI-

AN trial[J]. ] Am Coll Cardiol,2001,38:1070-1077.

[3]

[4]

(6]

[7]

[8]

[9]

[10]

5, x+ts

Weman S M, Karhunen P J, Penttil A, Jarvinen A A,
Salminen U S. Reperfusion injury associated with one-
fourth of deaths after coronary artery bypass grafting
[J]. Ann Thorac Surg,2000,70:807-812.

Moore G W, Hutchins G M. Coronary artery bypass
grafts in 109 autopsied patients. Statistical analysis of
graft and anastomosis patency and regional myocardial
injury[ J]. JAMA,1981,246.1785-1789.

Vaughan ], Donaldson C, Bittencourt J, Perrin M H,
Lewis K, Sutton S, et al. Urocortin, a mammalian neu-
ropeptide related to fish urotensin | and to cortico-
tropin-releasing factor[ J]. Nature,1995,378.287-292.
Brar B K, Stephanou A, Okosi A, Lawrence K M,
Knight R A,Marber M S, et al. CRH-like peptides pro-
tect cardiac myocytes from lethal ischaemic injury[ J].
Mol Cell Endocrinol,1999,158(1-2) :55-63.

Knight R A, Chen-Scarabelli C, Yuan Z, McCauley R
B.Di Rezze J, Scarabelli G M, et al. Cardiac release of
urocortin precedes the occurrence of irreversible myo-
cardial damage in the rat heart exposed to ischemia/
reperfusion injury[J 7. FEBS Lett,2008,582;984-990.
Calderon-Sanchez E M, Ruiz-Hurtado G.,Smani T, Del-
gado C,Benitah J P.Gomez A M, et al. Cardioprotective
action of urocortin in postconditioning involves recover-
y of intracellular calcium handling[J]. Cell Calcium,
2011,50:84-90.

Barry S P, Lawrence K M, McCormick J, Soond S M,
Hubank M, Eaton S, et al. New targets of urocortin-
mediated cardioprotection[ J ]. ] Mol Endocrinol, 2010,
45.:69-85.

Townsend P A,Davidson S M, Clarke S J, Khaliulin I,



16 -

B OFEEKF¥M 2013451 AL U B

Carroll C J, Scarabelli T M, et al. Urocortin prevents
mitochondrial permeability transition in response to
reperfusion injury indirectly by reducing oxidative
stress[ J]. Am J Physiol Heart Circ Physiol,2007,293:
H928-H938.

Yuan Z, McCauley R, Chen-Scarabelli C, Abounit K,
Stephanou A,Barry S P,et al. Activation of Src protein
tyrosine kinase plays an essential role in urocortin-me-
diated cardioprotection[ ] ]. Mol Cell Endocrinol, 2010,
325(1-2):1-7.

[12] Davis M E, Pemberton C J, Yandle T G, Fisher S F,

Lainchbury J G,Frampton C M,et al. Urocortin 2 infu-
sion in healthy humans: hemodynamic, neurohormonal,
and renal responses[J]. J] Am Coll Cardiol, 2007, 49:
461-471.

[13] Davis M E, Pemberton C J, Yandle T G, Fisher S F,

Lainchbury J G,Frampton C M,et al. Urocortin 2 infu-
sion in human heart failure[ J]. Eur Heart J,2007,28:
2589-2597.

Mughal W, Dhingra R, Kirshenbaum I. A. Striking a
balance: autophagy, apoptosis,and necrosis in a normal
and failing heart[J]. Curr Hypertens Rep, 2012, 14
540-547.

Ma X, Liu H,Foyil S R,Godar R J, Weinheimer C ],
Hill J] A, et al. Impaired autophagosome clearance con-
tributes to cardiomyocyte death in ischemia/reperfusion

injury[J]. Circulation,2012,125:3170-3181.

[16] Dimitrakis P, Romay-Ogando M I, Timolati F, Suter T

M, Zuppinger C. Effects of doxorubicin cancer therapy
on autophagy and the ubiquitin-proteasome system in
long-term cultured adult rat cardiomyocytes[]]. Cell

Tissue Res,2012,350:361-372.

[17] Tsujimoto Y.Shimizu S. Another way to die:autophag-

ic programmed cell death[J]. Cell Death Differ., 2005,
12(Suppl 2) :1528-1534.

Gustafsson A B, Gottlieb R A. Autophagy in ischemic
heart disease[]J]. Circ Res,2009,104:150-158.

Nishida K,Kyoi S, Yamaguchi O, Sadoshima J,Otsu K.
The role of autophagy in the heart[J]. Cell Death Dif-
fer,2009,16:31-38.

Matsui Y, Takagi H, Qu X, Abdellatif M, Sakoda H,
Asano T,et al. Distinct roles of autophagy in the heart
during ischemia and reperfusion: roles of AMP-activa-
ted protein kinase and Beclin 1 in mediating autophagy
[1]. Circ Res,2007,100:914-922.

Hamacher-Brady A, Brady N R, Logue S E, Sayen M
R,Jinno M, Kirshenbaum L. A, et al. Response to myo-
cardial ischemia/reperfusion injury involves Bnip3 and

autophagy[ J]. Cell Death Differ,2007,14:146-157.

[22] Jeanes H L, Tabor C,Black D, Ederveen A,Gray G A.

Oestrogen-mediated cardioprotection following ischae-
mia and reperfusion is mimicked by an oestrogen recep-
tor (ER) a agonist and unaffected by an ERB antagonist
[J].J Endocrinol,2008,197.493-501.
Brar B K, Jonassen A K, Egorina E M, Chen A.Negro
A,Perrin M H,et al. Urocortin-[| and urocortin-[[| are
cardioprotective against ischemia reperfusion injury:an
essential endogenous cardioprotective role for cortico-
tropin releasing factor receptor type 2 in the murine
heart[ J]. Endocrinology,2004,145:24-35.
Brar B K.Jonassen A K, Stephanou A, Santilli G, Rail-
son J,Knight R A,et al. Urocortin protects against is-
chemic and reperfusion injury via a MAPK-dependent
pathway[J]. ] Biol Chem.2000,275:8508-8514.
Brar B K, Stephanou A,Knight R.Latchman D S. Acti-
vation of protein kinase B/ Akt by urocortin is essential
for its ability to protect cardiac cells against hypoxia/
reoxygenation-induced cell death[J]. ] Mol Cell Cardi-
01,2002,34:483-492.

[(AxHmE] h &



