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Effects of tetrandrine on hydroxyproline content and myosin ATPase

activity of hypertrophied myocardium in renovascular

hypertensive rats
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AbstractEo study the effects of tetrandrind” TetECn hy-

pertrophied myocardial hydroxyproline content and myosin

ATPase activityE-left ventricular hypertrophf " LVHEOwas

induced by renovascular hypertensionf™ two-kidneyE-one-

clipE@in rats. FEight weeks after operation Tet 50 mgj2
kg~ '@l ™! and enalaprf Enaf® mgtke ™ il ™! were giv-

en by gavage for 8 weeks. The results showed that hydrox-

yproline content in LVH group was much higher than that

of sham-operated onej 5.9 + 0.3E£0nE 3.6 + 0. 4ECmg o
g~ ! dry weightiB-and was decreased by 28.2% and

39.0% in Tet and Ena groupsEvespectively. Myosin AT-

Pase activity in LVH group was much lower than that of

sham-operated groupi®0.43 + 0.09£0usE£7°0.97 + 0.06£0
mmol PijBmin~'ifg =" proteinf~P < 0.01i3 In Tet and

Ena groups they were 60.5% and 118.6% higher than

that of LVH groupE-vespectively. The results suggest that

Tet or Ena partially reduce the hydroxyproline content and

elevate myosin ATPase activity of hypertrophied myocardi-

um in renovascular hypertensive rats.
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due to myocardial fibrosis which is the determinant
factor of increase in myocardial diastolic stiffness.
At the same time a-myosin heavy chairf adult
typeE~a-MHCEOwas converted into [-type isoen-
zym& fetal typeEB-MHCEOdue to the action of
many hormonesEmeurotransmitters and growth fac-
tors. The ATPase activity of 3-MHC is lower than
that of a-MHC. This shift is related to the de-
crease in active tension and velocity of shortening
of myocardiuni"*". Tetrandrinf TetEGis a bis-ben-
zylisoquinoline alkaloid isolated from the roots of
Stephania tetrandra S. MooreE~which has been
verified as a calcium channel blockef™* and has
long been used for treatment of hypertension and
silicosis. Tet reversed LVH induced in deoxycorti-
costerone-salt hypertensive rats and spontaneously
hypertensive raté”*#*' Our previous works indicat-
ed that Tet improved the cardial function of reno-
vascular hypertensive rat8"**". This study was to in-
vestigate the changes in myosin ATPase activity
and hydroxyproline content in the hypertrophied
myocardium of rats resulted from renovascular hy-
pertensionf ™ two-kidneyE-one-clip model£E-a hy-
perreninemia  hypertension  animal  model.
Enalaprl Enaf€-an angiotensin converting enzyme
inhibitor generally recognized as a LVH reversing

agentE-was used as a positive drug.

1 MATERIALS AND METHODS

1.1 Reagents

TeE” > 98%£EE- purchased from Chengdu
Gaoxing Phytogenic Raw Pharmaceutical Factory.
Ena was a product of Changzhou Pharmaceutical
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Factory. HydroxyprolineE-bovine serum albumin
and adenosine 5’'-triphosphate £ disodium saltE-
ATPEOwere obtained from Sigma and Shanghai
Boao Biologic Science and Technique Cof-respec-
tively. Other reagents were all of AR grade.
1.2 Animal model

Male Sprague-Dawley rat£ clean animalf-
certificate No97001£-Experimental Center of Nan-
jing Medical UniversityE€E-weighin€ 210 + 15£C
£°x + sEB-were used. Hypertension was produced
by placing a silver clif internal diameter 0. 2
mmECaround the left renal artery under chloral hy-
drate anesthesia. Sham-operated group was per-
formed by sham operation. All the rats were main-
tained on normal rat chow and tap water ad lib .
The systolic blood pressurE” SBPEG the conscious
rats was monitored regularly by the tail-cuff
method using a multichannel physiological poly-
graplE” RM-6200CE-Chengdu Instrument FactoryE-
Chinaf©® After 8 weeksE-wats that developed sus-
taining hypertension were randomly divided into 3
groupsECLVH groupE-Tet groupE 50 mgjokg™'£0
and Ena groupE”’6 mgj%kg™'£0 Eight weeks after
operation LVH should have significantly devel-
oped”*"and therefore the drugs were administrated
daily by gavage for 8 weeks from the 9th week af-
ter operation for observation of the reversing effects
of drugs on LVH. The LVH group and the sham-
operated rats received solvent of the same volume.
1.3 Heart weight

At the end of the treatment periodE-the body
weight was measured and the rats were killed by
neck pullingE-and the heart was rapidly excised.
The atriaE-great vessels and right ventricle free
walls were carefully dissected from the left ventri-
cle. The left ventricle was opened£-rinsed in cold
salineE-blotted dryE-weighed. The right ventricle
free wall was also weighed. It was taken to calcu-
late the ratio of left ventricle wet weight to body
weighE LVWW/BW £0 and right ventricle wet
weight to body weighE RVWW/BWEQ
1.4 Hydroxyproline content assay

Myocardium of about 100 mg wet weight was
placed into an oven with 120°C for 15 h. The

dried specimen was used to determine the content

of hydroxyproline with colorimetric metho&mEYusing
hydroxyproling "5 mgd.~ '£€as standard.
1.5 Myosin ATPase activity assay

According to the method”**E-myocardium of
about 100 mg was used to determine the activity of
myosin ATPase. The reaction system includedE®
extracting  solution £70. 05 moli®L™" borate
buffer£-0.5 moli A~ ! KCIEpH 7.4£®.4 ml£9.1
molidL.™! CaCl, 0. 1 mI£-myosin supernant 0. 4
mL£60 mmof&L.~" ATP 0.1 mL. One mL of 1.22
moliA. ™" trichloroacetic acid was added in to stop
the reaction 10 min after incubation in 30°C water
bath. The inorganic phosphor&™ Pi£Gvas measured
with ammonium molybdate method. The protein
was determined with Bradford method using bovine
serum albumin as the standard.
1.6 All data were expressed as x + s. Statistical

analysis was performed using ¢ test.

2 RESULTS

2.1 Effects of tetrandrine and enalapril on
systolic blood pressure and heart weight

SBP was significantly elevated after clipping
the renal artery £ Tab 1£0 With drugs for 8
weeksE-SBP was reduced by 43.9% in Tet group
and 47.3% in Ena groupErespectivelyEvompared
with that before administration. RVWW/BW in all
groups was not different from each other. LVWW/
BW was significantly elevated in LVH group£-
whereas LVWW/BW in Tet and Ena groups were
only 77.5% and 71.5% of that in LVH group£-
which meant that the myocardial hypertrophy was
reversed by drug€ Tab 1£0
2.2 Effects of tetrandrine and enalapril on
hydroxyproline content

Hydroxyproline content of LVH group in-
creased compared with that of sham-operated one.
They were 28.2% and 39.0% lower than that of
LVH in Tet and Ena groupsE-respectively. The
results suggest that Tet and Ena inhibit the syn-
thesis of collagen from myocardiun€ Tab 2£0
2.3 Effects of tetrandrine and enalapril on
myosin ATPase activity

In LVH groupEmyosin ATPase activity was
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Tab 1. Effects of tetrandring TetECon systolic blood pressure SBPECand ventricle weight in renovascular hyper-
tensive rats

Group SBP/kPa £ 'LVWW/B}WE@ £"RVWW/BIW£©
Before After /mg " /mg %~
Sham-operated 15.00.8 14.9+0.7 1.80+0.15 0.53+0.15
LVH 25.5+2.4"" 26.2+3.67" 2.84+0.33" 0.58+0.19
LVH + Tet 24.9+1.6°" 14.7+1.6%* 2.20+0.26"* 0.59+0.07
LVH + Ena 25.8+2.2°F 13.8+1.8%* 2.03+0.50* 0.52+0.05

Left ventricular hypertroph LVHEGwas induced by 2KI1C renovascular hypertension for 8 weeks. Tet 50 mgjtke™ i@l ™" and enalaprfl EnaE6
mg &g~ i/~ were administered from 9th weeks after operation by gavageE-once daily for 8 weeks. LVWWEeft ventricle wet weightE»BWE®
body weightEXRVWWESright ventricle wet weight. % + sEm =6. * P <0.05£~" * P < 0.01£-compared with sham-operatedE»* P < 0. 05£-

## P <0.01£compared with LVH.

£7°0.43 + 0. 09£0mmol Piiﬂmin_liﬂg_1 protein
and lower than that of sham-operated one signifi-
cantly. Howeverf-the myosin ATPase activity in
Tet and Ena groups were restored to different lev-
els and 60.5%£-118. 6% higher than that in
LVH groupE-vespectivel§ Tab 2£0

is reponsible for LVH. A significant increase of
collagen in LVH was seen and it was reduced in
Tet and Ena group which was consistent with our
conclusion that Tet and Ena improved the cardiac
function and hemodynamic§”". Calcium in fibrob-
last cells may facilitate the synthesis of procolla-
gen and inhibit the collagenase activitf”!"¥', TetE-

Tab 2.  Effects of tetrandrine on hydroxyproline which inhibited both L. and T calcium channel
content and myosin ATPase activity of hypertrophied current in ventricular cell&%'led to decrease of
myocardium in renovascul:-lr hypertensiv.e rats £0Ca2+ EiYan d inhibiting synthesis of collage EU2EY. |
Group Hyjrm();yg?}me /nuﬁ)yl();:qi?i?;*‘ myocardium. Angiotensin [E Ang [[ £€and aldos-
dry weight protein terone also play a crucial role in cardiac fibro-
Sham-operated ~ 3.56+0.41 0.97£0.06 sif "2 Fha may decrease the production of
LVH 5.92+0.31" % 0.43+0.09" " Ang [l and aldosteroneE-the cardiac fibrosis has
LVH + Tet 4.25:0.19°%  0.69+0.03" * been inhibited consequently.
LVH + Ena 3.61+0.55" 0.94+0. 12%* There are two isoforms of myosin heavy

See legend of Tab 1 for drug treatments. x + sEon=6. * P<
0.05£~" * P < 0.01£~compared with sham-operatedE»* P < 0. 05E-
## P <0.01£compared with LVH.

3 DISCUSSION

The results indicated that after 8 weeks of
clipping of renal artery SBP and LVH were in-
creased. Both Tet and Ena could reduce the SBP
and LVWW/BW of renovascular hypertensive
rats.

Hydroxyproline makes up about 13.4% of
total amino acid in collagen which may be used to
represent the collagen content. Many studie§’!*"
have described that the accumulation of collagen
within the extracellular matrix and around in-

tramyocardial coronary arteries of the left ventricle

chai?**-i. e.£~¢-MHC and B-MHC. Myosin
isoenzyme Vi is the aa homodimer and has the
highest ATPase activityE»V; is the 33 homodimer
with the lowest ATPase activityE-while V, is be-
lieved to be the of heterodimer. V; Is the predom-
inant isoenzyme in adult and V3 is in fetal animal
heart mainly. Myosin isoenzyme may converted
from V; into V3 when LVH developed”*" The de-
crease of contractility of hypertrophied myocardium
was closely associated with the shift of myosin iso-
forni 3" In this studyE-myosin ATPase activity in
LVH was only 44.3% of that in sham-operated
one which suggests that myosin heavy chain in hy-
pertrophied myocardium shift from V; to V, or V3
isoform. Tet blocked calcium channelE-~whereas

Ena inhibited angiotensin converting enzyme from
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which many neurohormones and growth factors did
not play their roles on facilitating emboric-type
protein synthesis in myocardial cell§"*"
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