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Effects of 1-(2, 6-dimethylphenoxy )-2-( 3, 4-dimethoxyphenylethylamino)
propane hydrochloride on heart function, lactate dehydrogenase and its
isoenzymes in rats with cardiac hypertrophy
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AIM: To investigate the effects of 1-( 2,6-di-
methylphenoxy )-2-{ 3,4-dimethoxyphenylethylamino )
propane hydrochloride { DDPH) on cardiac systolic and
diastolic function, lactate dehydrogenase { LDH )
activity, and LDH isoenzymes in rats with cardiac
hypertrophy. METHODS: The cardiac hypertrophy
of rats was induced by partly occluding abdominal
aorta. The rats were given ig DDPH for 8 wk 4 wk
after operation, and isolated working heart was made.
RESULTS: Eight wk later, in model group, left
ventricle systolic pressure (LVSP), LV + dp/dt g, -
dp/di,,, and aorta pressure { AP) decreased by
202%, 200%, 414 %, and 13.6 %,
respectively. Left ventricle ending diastolic pressure
(LVEDP) increased by 173.9 % . The hemodynamic
study showed that flowing liquid of aorta ( AF) and
coronary {CF) and cardiac output {CO) decreased by
49.4 %, 41.2 %, and 48.9 %, respectively. After
the rats were given jg DDPH, the all above-mentioned
parameters mecovered to different degrees.  Under
condition of cardiac hypertrophy, LDH isoenzymes and
subunits changed significantly. Isoenzymes LDH,,
LDH,, and LDH;, especially LDH; increased, LDH,
decreased, subunit M in hypertrophied heart increased
1.69 times than that in nomal heart. DDPH could
decrease subumit M and increase subunit H.
CONCLUSION: DDPH can increase cardiac
function, coronary flow and reverse changes of LDH
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isoenzymes in rats with candiac hypertrophy .

When cardiac hyperttophy occured, cardiac
diastolic and systolic functions decreased!''?), and
some enzymes related to epergic metabolism such as
myosin heavy chain ( MHC}, LDH changed'®*
LDH isoenzymes have two types of subunits: H and
M. Under normal condition. subunit H predominates
in left ventricle tissue. But when heart becomes
hypertrophic, subunit M increases'* . Up to now,
many antihypertensive drugs such as angiotensin
converting enzyme inhibitors ( ACEI ), calcium
antagonist, and o adrenoceptor blocker have been
found o be able to reverse cardiac function of
hypertrophied heart!™>® "), and some of them can
reverse MHC changes®/. But it is not clear whether
these drugs can reverse LDH changes when they
reverse cardiac function, 1-(2,6-Dimethylphenoxy }-
2-( 3, 4-dimethoxyphenylethtylamino ) propane hydro-
chloride (DDPH) is a compound synthesized by China
Pharmaceutical University. In our previous studies, it
was found that DDPH had o adrenoceptor and weak
calcium antagonistic effects'®, and antihypertensive
effect!™® . The aim of present study is to investigate
the effects of DDPH on cardiac function and LDH

ispenzymes in rats with cardiac hypertrophy .
MATERIALS AND METHODS

Materials DDPH was provided by professor XLA Lin and
NI Pei-Zhou, Deparment of Organic Chemistry, China
Pharmaceutical University ( chemical purity more than 99 % ).
When used, it was dissolved in distilled water. Wistar rats ( n
=28, clean). & . body weight 150 - 200 g, were purchased
fiom Laboratory Amimal Center, Tongji Medical University.
Pentobarbital  sodium  ( Foshan Chemical  Factory Y,
benzylpenicillin ( Huabei Pharmaceutical Company ), agarose
{Serva}. nitroblue retrazolium (NBT. Serva}, nicotinamide
adenine dinuclectide ( NAD*, Sigma), N-methylphenazinium
{PMS, Sigma}.

Surgical models'™  The rats were anesthetized with
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pentobarbital sodium (45 mg-kg™'. ip}. The abdominal aorta
just above the left kidney artery was uccluded with Mo 7 needle,
then the needle was drawed o,  As lo the control group, the
aorta was only separated but not lipated.  After operation. each
ral was given ip benzylpemcillin 5 % 10% unit to prevent mfection.
All the ras were divided mto four groups at random. 1)
Control: 4 wk after operation, the rats were given ig 3 mbL
distilled water as DDPH groups: 2) model: the same as control
except that abdominal aorta was oocluded; 3) low dosage of
DDPH: 4 wk afier operation, the rals were given DDPH (25 mg
kg~'-d™', ig for 8 wk; 4) higher dosage of DDPH: the
same as 3}, except for DDPH 50 mg-kg™'-d!.

Measurement of cardiac funcdon  The mt was
sunned, isolated working heart was made ', The fulling
pressure of Jeft ventricle was 2.0 kPa, stafic water pressure of
aorta was 9.3 kPa. Perfusate lLiquid was modified Krebs-
Henseleit ( KH) solution (mmel - L™': NaCl 118. KCl 4.7,
NaHOO, 25, MgSO, - TH,0 1.2, CaCl, 2.55, KHPO, 1.2,
N, EDTA 0.5, plucose 5.0, MNapyruvae 2.0%.  One
polyethylene wbe was inserted into the acrta, and the opposite
end was comnected to LMS-2B ( Chengdu Medical Equipment
Factory ) physical reconding apparatus with pressure transducer to
record aora pressure { AP ); another polyethylene tube was
imserted into the left ventncle. and the opposite end was
connected o SI-42 { Shanghai Medical Equipment Factory }
physical recording apparatus with another pressure tramsducer o
record feft ventrcle systolic pressure (LVSP), LV dp/dip.
and left ventricle ending diastohc pressure ( LVEDP). The
isolated heart was perfused from left atfium for 10— 20 min. then
was perfused from aoita. The heart was kept stable for 10— 20
min, the above-mentioned parameters were measured.  Flowing
liquid of aorta { AF) and coronary (CF} in per minute was
pathered.  Cardiac output (CO) was obtained by AF + CF.
Through conversion, the values in per gram left ventricle tissue
were obtained.

Measurements of LDH activity and isoenzyines
Left venuicle tssue 150 mg was homogenated with 1.5 ml. cold
PBS buffer. the homogenate was centrifuged (2 = 107 g) undex
4 T for 30 min. the supemate was used to measwe LDH
acivity and analyse LDH iscenzymes. LDH activity was
measured as method 3! with UV-visible recording spectrophoto-
meter UV-240 ( Shimadzu, Japan ). To analyse LDH
ispenzymes. one 0.9 % agarose plate (10 cm % 10 cm) was
prepared with  barbital sodium-HCl buffer ( pH 8.4) 50
pmol-L™'.  Supemate of each sample 2 pl. was undertaken
electrophoresis { SCR-4 elecoophoretic apparatus} with barbital
sodium-HCI buffer 75 pemol- L~) under 150 - 200 V. Agarose
0.5% 4 mL, 0.2 mL sodium lactate 1 mol-L~'. (& mL
visible agent (0.2 % NBT. 0.3 % NAD" ., and 0.05 % PMS}
were mixed and poured onto the 0.9 % agarcse plates &0 — 90
min after electrophoresis. At 37 T, 30 min Jaer. the plates
were scanmed at 54 nm with CS-930 scammer ( Shimadezu,

Japan) to obtain relative content of five isoenzymes.  Subunit H
was. achieved by LDH, + 3/4-LDHa + 12 LDH; + 1/4-LDH,;
subunit M was achieved by 1} % — H

Statistics Data were compared with 7 test.

RESULTS

Effects of DDPH on hemodynamics in rats
with cardiac hypertrophy in model group,
LVSFE, LV +dp/dt g, -dp/dt .., and AP decreas-
ed by 20.2 % (P <0.01}, 200 % (P <0.01},
41.4 % (P <0.01), and 13.6 % (P <0.01)
compared with control group. But LVEDP increased
by 173.9 % (P <0.01}.

AF, CF, and CO in per gram of heart in model
group decreased by 49.4 % (P <0.01), 41.2 % (P
<0.0l). and 48,9 % ( P < 0.01} compared with
control group, respectively.

DDFPH could partly reverse changes mentioned
above._ to LVSP, AF, and CO, the effects of higher
dosage of DDPH was more significant (Tab 1),

Effect of DDPH on LDH activity and
change of isoenzymes There was no significant
difference in LDH activity and LDH; isoenzyme among
four groups, but other isoenzymes and subunits
differed significantly. In model growp. LDH;
decreased, but LDH,, LDH,, and IDH;, especially
LDH; increased. Subunit M increased 1.69 times than
that in control group. DDPH could reverse changes
mentioned above (Tab 1, Fig 1.

Fig 1. Electrophoresis of LDH isoenzymes of left
ventricle tissue of rat. 1) Control; 2) model; 3) DDPH
25 mg-kg1-d~1; 4] DDPH 50 mg-kg~1-d7.

DISCUSSION

It was found that the systolic and diastolic
functions of the heart with cardiac hyperaophy
decreased significantly, AF, CF. and COQ also
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Tab 1, Effects of ig DDPH on hemodynamics. LDH, and isoenzymes in rats with cardiac hypertrophy. x x5,
P> 0.05, %P <0.05. P <0.01 vs control. P >0.05, °P <0,05, "P<0.01 vs model.

EP >0.05. "P<0.05, 'P<0.01 vs DDIPH 25 mp-keg™'-d7".

Contml Merdel DDPH 25 mg kg™ '*d™' DDPH 50 mg-kg™'-d ™!
n 8 & 7 7
HR. beat’nun~’ 2+ 14 02 + 25F 203 + 23% 200 + 14°%
LYSP, kPa IS.Ex1.4% 12.6+0.8" 14.1:x0.6" 15.0+0.94
LV + dp/dt g, kParS™' 612 + 79" 489+ 420h 557 + 6™ 589 + 51"
LY — dp/dt, . kPas5! 378 = 29" 223 + 24 300 = 3¢ 306 + 40M
AP, kPa 12.6+1.5% 10.9+ 0.5 11.720.5% 12.4+ 1.3
LVEDP. kPa 0.46 £ 0. 05" 1.26 £ 0147 0.81x0.04" 0.52 + .03
CF, mL* win ' 8.5x0.5 4.9+06" 7.7+0.7 8.3x .19
AF. mL min"' 27.8+2.30 4.1+ 2.47 18.5£2.49 21.5+2.8"%"
CO, mL.:min"' 37+ 4" 18.9+2.1¢ 25,552,771 29.00 £ 2, 5
LDH, umol-min~'/g 196 = 16% 01+ 19¢ 205 + 24° 199 + X
wel weight
LDH{ %) 57+40 44 £ 5 9.1+ L.6% 53 £ 45
LDH,( %) 27+ 3% 15+ 38 4.6+ 1.6% 25 & 3%
LDH,{ %) 7.91. 88 10.8+ 2.1 1.7+ 2 10.8 + 2.4k
LDH,{ %} S 1z 1.48 7.4 5QG.4% 7.8+ 104 .1+, 1
LDH,( %) 3.7+1.2% 0.8£1.1° 7.0:0.8F 3.940.80
H{%) 82+ 5° 70+ 5% 76+ 7™ 79 + 7R
M (%) 18.0+ 2,20 31x5° 243+ 2.0 19.9 2 440
HM 4,53 2.78 3.11 3,95
decreased. DDPH could markedly reverse these  increased, these could reduce the diastolic function of

changes. To LVSP, LVEDP, AF, and CO. higher
dosage of DDPH was more significant

DDPH had weak calcium antagonistic effect'®,
but in our experiment, heart rate didn't change in
DDPH groups. This can’t deny DDPH have negative
inotropic action and negative chronotropic action to the
heart, becauss DDPH also has antihypenensive
effect ', this can stimulate sympathetic nervous
system reflexly, so the direct effect to the heart is
covered. In our previous study, it was found that the
length of sarcoplasm { LS} decreased in model
group'™) | this might be the reason of the decreased
systolic function, because LS is the initial length of
cardiac comtraction. LS decreased, the initial length
also decreased, so the contmction of the heant
decreased .

Proliferation of fiber is an important reason of
decreased diastolic function in rats with cardiac
hypertrophy''*'.  In our previous work, we also found
that the collagen content increased significantly when
the heart of the rats became hypertrophied''™ .  When
the collagen content jocreased, relax of the left
ventricle decreased, and the stiffness of heart

the heart.

In model group. LDH, decreased, LDH;, LDH,.
and LDH;, especially LDH; increased. DDPH could
reverse these changes. DDPH can reduce the collagen
content " in the heart of model group, so it can
reverse the changes of LDH isoenzymes and improve
the diasiolic function of the heart. The detailed
mechanism awaited further investigaton.
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