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Effect of endomorphind and endomorphin2 on the left ventricular function in anesthetized
rats

ZONG Qiaofeng ZHANG Guanjun YU Ying LI Zhenghong
Department of Physiology Bengbu Medical College Bengbu 233000 China

[ Abstract 10bjective: To observe the effects of intravenous injection of endomorphin-( EM-) and endomorphin2( EM2) on the left ventricular function
in anesthetized rats and to primarily investigate its potential mechanism. Methods: The left ventricular function( LVSP HR + dp/dt) were measured by
inserting a catheter from right carotid artery into left ventricle after intravenous injection of EM- and EM-2 in the anesthetized rats. Results: Compared with
control group EM- and EM=2 led to decreased dose-dependent for the left ventricular function. By comparison with EM + NS group the decrease in left
ventricular function was attenuated by pretreatment with intravenous injection of either naloxone( 1 mg/kg i.v.) atropine( 50 pg/kg i.v.) L-NNA(25
mg/kg i.v.) or bilateral cervical vagotomy. Conclusion: Intravenous administration of EM- and EM-2 produced inhibition effect on the left ventricular
function in anesthetized rats and the potential mechanism is associated with mediation of opioid receptor involvement of M—cholinoceptor and NO as well
as vagus nerve excitation.
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1 EMA (x+s n=8)
LVSP( mmHg) LVEDP( mmHg) HR( beat/min) + dp/dt( mmHg/s) — dp/dt( mmHg/s)
Control 131.0 £9 3.3+1.2 342.0 £34 6 497.0 £756 4 679.0 +£345
EMAA 113.0 £9** 3.2+1.4 305.0 +31%* 5336.0 £756** 4207.0 £345"
EM4B 107.0 £8** 3.00.5 291.0 £18™* 4404.0 £442" 3782.0+334%"
EMAC 100.0 +7*** 2.8£0.7 269.0 =18 ** 3431.0£248* "4 3357.0 4927 4
F 21 0.38 10. 87 39.19 17.39
P <0.01 >0.05 <0.01 <0.01 <0.01
q 1% P<0.05 % %P <0.01 vs control; #P <0.05 ##P <0.01 v»s EMdA; AP <0.05 vs EMdB
2 EM=2 (x+s n=8)
LVSP( mmHg) LVEDP( mmHg) HR( beat/min) + dp/dt( mmHg/s) — dp/dt( mmHg/s)
Control 131.0 £9 3.3£1.2 342.0 34 6497.0 756 4 679.0 £345
EM=2A 116.0 £9** 3.1+1.1 311.0 £31° 5438.0£750* 4257.0 346"
EM-2B 111.0 £8** 3.0+0.6 295.0£16™* 4544.0 +432" 3885.0+337%%
EM=2C 103.0 £7*** 3.1£0.6 278.0£19"* 4.031.0 £248 %™ 3558.0 £490 ™ *#
F 16. 16 0.15 8.9 27 13
P <0.01 >0.05 <0.01 <0.01 <0.01
q ©#* P<0.05 * %P <0.01 vs control; #P <0.05 ##P <0.01 vs EM2A
3 . L-NNA EM (d+s, n=8)
LVSP( mmHg) HR( beat /min) + dp/dt( mmHg/s) —dp/dt( mmHg/s)
EM- +NS -24.6+7.3 -56.0 £25 -2 111.0 £445 -945.0 =77
EM- + Nx —7.3+£4.7"% -12.0£2%% -336.0+48** -184.0+13**
EM- + Atro —11.6 £7.2*7 -19.0£3%* -525.0+68** —292.0 +47%*
EM- + Vagotomy -9.3£3.1%% —15.0£4%% —432.0 54 % -276.0 +36**
EM- + L-NNA -18.5+1.7* -42.0 27 -949.0 +106* * —416.0 +87**
F 15 11 98 210
P P<0.01 P<0.01 P<0.01 P<0.01
EM=2 + NS -21.8+9.3 -51.0+8 -1972.0 +189 -810.0 £105
EM-=2 + Nx -5.5+1.4*% -9.0+2" -286.0 +56" -170.0 +35*
EM=2 + Atro -9.3+2.3"% -17.0 +6* -354.0 +67% -129.0 +52*
EM-=2 + Vagotomy -6.4+1.8% -14.0«1* -313.0 +45* -186.0 +41*
EM=2 + L-NNA -14.2 £5.1% -29.0 £15* -876.0 +101* -405.0 +63*
F 15 34 370 140
P P <0.01 P <0.01 P <0.01 P <0.01
* P<0.05 % *%P<0.01 vs EMd +NS; #P <0.01 vs EM2 + NS
3 o
EMA EM-2
o D EM4
EM EM-=2
EM LVSP. +dp/dt-HR. @ N
" M \NOS L-NNA
EM EM o
6-10
(LVSP) . ( LVEDP) . NO
( +dp/dt) LVSP  +dp/dt R EM



(J of Wannan Medical College) 2015; 34( 1)

N EM
=
M
EM o
14
v
EM
v
NO L-NNA NO
NO - EM
NO
b, EM NO ?
NO 5
16-17 . EM
L-NNA
NO
LVSP EM
NO o
]
J. 2007 28(5) :81 —83.

J.
1995 14( 1) :71 -73.
Zadina JE Hackler L Ge LJ et al. A potent and selective endoge—
nous agonist for the p-opioid receptor J . Nature 1997 386
(6624) :499 -502.
Hackler L. Zadina JE Ge LJ et al Isolation of relatively large a—
mounts of endomorphind and endomorphin2 from human brain

cortex J . Peptides 1997 18( 10) : 1635 —1639.

I 2011 27(5) :583 —586.
Champion HC Zadina JE Kastin AJ et al. The endogenous p-opi—

14

16

17

« 0.

oid agonists endomorphin 1 and 2 have novel hypotensive activity in
the rabbit J . Biochm Biophys Res Commun 1997 235( 3) :567 -
570.
Champion HC Zadina JE Kastin AJ et al. Endomorphin 1 and 2
have vasodepressor activity in the anesthetized mouse J . Peptides
1998 19(5) :925 -929.
Champion HC Bivalacqua TJ Lambert DG et al. Endomorphinl
and 2 the endogenous mu-opioid agonists produce biphasic changes
in systemic arterial pressure in the cat J . Life Sci 1998 63(9):
PLI31 -136.
Kwok EH Dun NJ. Endomorphins decrease heart rate and blood
pressure possibly by activating vagal afferents in anesthetized rats
J . Brain Res 1998 803( 1-2) :204 -207.
Czapla MA Champion HC Zadina JE et al. Endomorphin | and 2
endogenous mu-opioid agonists decrease systemic arterial pressure
in the rat J . Life Sci 1998 62( 13) : PL175 - 179.
q
J. 2001 36( 10) : 731 -734.

J. 2001 36(4) :241 -245.
QI Yuanming YANG Dingjian DUAN Xin et al. Endomorphins in—
hibit contractile responses of rat thoracic aorta rings induced by
phenylephrine and angiotensin Il in vitro J . Acta Pharmacol Sin
2002 23( 1) :40 -44.
LR N

] 2012 10(4) :239 -
242.
Champion HC Bivalacqua TJ Zadina JE et al. Vasodilator response
to the endomorphin peptides but not nociceptin/OFQ are mediated
by nitric oxide release J . Ann NYA cad Sci 1999 897: 165 —
172.
Brady AJ] Warren JB Poole-Wilson PA et al. Nitric oxide attenu—
ates cardiac myocyte contraction J . Am J Physiol 1993 265( 1 pt
2) : H176 —182.
Balligand JL Kelly RA Marsden PA et al. Conteol cardiac muscle
cell function by an endogenous nitric oxide signaling syetem J .

Proc Natl Sci 1993 90( 1) :347 -351.



