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Effects of tetrahydroberberine on ischemic and reperfused myocardium

inrats

ZHOU Jun', XUAN Bo, LIDe—Xin

(Department of Pharmacelogy, Nunjing Medical College, Nanjing 210029, Ching)

ABSTRACT  The -effects of tetrahydroberberine
(THB] on ischemic amnd reperfused myocardium were
studied in compariscn with verapamil {Ver), In
anesthetized rats,. THB and its analogues. /~THP
and /~SPD. reduced the infarct size after 4 h of lefi
anterior descending coronary artery (LAD) ligation,
In LangendorfT bearts, ' in common with Ver, THB 1
and 10 yomol+ L™ markedly decreased the incidences
of veniricular tachycardia (VT) and ventricular
fibrillation (VF) in the reperfusion period. The
malondialdehyde content and xanthine oxidase activi-
ty were also decreased in global ischemic—reperfused
hearts pretreated with THB (P<0.01, or P<0.05),
It suggested that THB could protect the myocardium
from ischemic and reperfusion injury.
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Tetrahydroberberine (THB), /—tetrahydro—
palmatine (I-THP), and /—stepholidine (—SPD) are
analogues of tetrahydroprotoberberines, which
could be used clinically as analgesics. THB., /~THP,
and —SPD have similar effects on the cardiovascular
system, such as anti-arthythmia*'™, hypotension',
and myocardial infarct reduction’. In this paper,
compared with verapamil THB was investigated in
ischemia / reperfusion injury with coronary artery
ligation and with the Langendorff heart.

MATERIALS AND METHODS

THB, /~THP, and ~SPD, supplied by the
Shanghai Institute of Materia Medica, Chinese
Academy of Sciences. were dissolved in a slighily
acidic solution, Rats were bred from the Laboratory
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Mpyocardial infarct size (MIS) Sprague—Dawley
rats, weighing 235+ 5 42 g, were anesthetized by
ether inhalation. The heart was exposed and the
LAD immediately lipated®. Each drug solution (1.5
mmol~ L") was injected 30 min before ischemia into
the sublingual vein at a dosape of 10 mi- kg™ (equi-
valent to 5.1, 53, and 48 mp~ kg™ of THB,
I-THP. and /-SPD, respectively). and Ver 1.7
mg+ kg~'. The heart was removed 4 h after LAD
occlusion. The ventricles were cut horizontally into ~
3—4 sections and immersed in nitro blue tetrazolium
solution (pH 7.4, 37C ) for 10 min. The infarct
myocardium was dissected carefully from the normal
tissue,  blotted. and weighed. The % of infarct
myocardium in the left ventricle was calenlated ™.

Reperfusion arrythmins in Langeadorfl heart
Rats, 3. weighing 267+ 514 g were anesthetized
with ip sodium pentobarbital 35 mg~ kg™'. The heart
was excised, flushed with heparinized saline (20
U+ mi™). and perfused by the Langendorfl method
with modified Krebs—Henseleit solution {containing
Na,EDTA 05 mmol* L") aerared with 95% O,
+5% CO, at37C. The coronary perfusion flow was
regulated to 6—8 ml* min”'.  After 15-20 min
equilibration. the LAD was ligated. After 15 min,
the knot was cut to allow reperfusion. During
ischemic period and the first 3 min of reperfusion. an
epicardial electropram was recorded by inserting a
stainless steel wire into the myocardium at the apex as
one electrode amd attaching the anotiher to the root of
aorta. Drugs or solvents were added into the K—H
solution 10 min before ischemia until the end of the
experiment.

Malondialdehyde (MIDA) production and xanthine
oxidase (XOD) activity o myocardiam On
Langendorff hearts, the global ischemia and
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reperfusion model was formed as follows, 1)
Equilibration for 20 min:  the heart was paced at 4
Hz (10 ms pulse—width., twice threshold voltage) until
the end of experiment with a stimulator and a bipolar
steel electrode in contact with the right ventricle, 2)
“Ischemic™ perfusion for 40 min: coronary flow was
reduced to 0.3—0.4 ml* min~'. The heart was mount-
ed horizontally in a closed heat—preserved trough
maintaining the temperature at 37C . 3) * Reper—
fusion” for 15 min: the coronary flow was reinstated
1o 6—8 ml* min~'. Hearts in the normal perfusion
group were perfused for 75—80 min while the coronary
flow was maintained at 6—8 mi+ min~’,

At the end of the experiment. the ventricles were
promptly excised from the heart, weighed, and
chilled in ice—cold saline, Tissue homogenates
were prepared in a ratio of 1 ¢ wet tissue to 10 ml of
saline by vsing a homogenizer XHF-1 for 60 s. and
then centrifuged ac¢ 1000x g for 10 min, The
supernatant was used for assays, Colorimetry meth-
ods were used to determine prowin®. MDA®,
and XOD',

‘RESULTS

Effects of THB. /~THP, and /[-SPD on MIS
THB, /~THP. aod /~-SPD reduced the MIS after
LAD ligation for 4 hin rats (P<0.01 vssolvent). MNo
significant differences were found between the drugs
(P>005 Tabl),

Tab 1. Effects of terabydroberberine (THB) and its
amilogues,  /—tetrabydropalmatise (/~THP) and
{—stepholidine (/~SPD). on myocardial infarct size
(MIS) after 4 h of coromary artery lization in
amesthetized rats. ¥+ 5 P> 008 ""P< 001 vs
solvent. LYV: left ventricle. Ver= verapamil

Infarct

Drug n LVwi/mg wt/ mg MIS /%
saline 16 606% 54 226+ 32 37+ 3"
solvent 10 585+ 61 204+ 42 54
THB 10 611+ 55 1674 37 27 47
~THP 14 603+ 70 156+ 44 26+ 6"
~SPD 9 59367 162+ 57 27+ 4
Ver 10 622+ 64 157+ 35 25 4°°°

Effect of THB or reperfwsion arrythmis
inLamgendorff rat hearts During 15 min of LAD
lLigadion, 7 perfused hearts showed a slight decrease and 8
an increase in heart rate (P>0.03). 6 of them had spo-
radic ventricular premature ‘ contractions.  Afier
reperfusion, B of the ¥ solvent—perfused hearts devel
oped typical VF immediately after cutting the
ligation—kniot and lasted >3 min in 5 cases. Both THB
10 ymok L™ and Ver 0.1 gmol L™ pretreated hearts
were capable of abolishing the reperfusion—induced VT
and VI perfecily (P<©.01, Tab 1). THE 1 gmok L™
reduced the incidence of VT and VF (P<0.,01), and pro-
longed their latency {P< 005, Tab 2).

Tab 2 Effects of THB and verapamil (Ver) on
arrythmias induced by coronary artery bigation for 15
min followed by rzperfosion for 5 min in Langendorff
bhearts of rats. Xt 5. ""P<0.05. “*"P<0.01 vs
coatrol.

Drug / Ventricular Tachycardia Fibrillation
%_ Lt Incidence Latency Latency
pmo / %

/8 -
Conirol 9 8389 6Lt 5 5t 5
THB 10 & 333 23+ 3™ 28+ 2977
THB 100 6 o - -
Yer 01 6 o - -

Effects of THB on production of free radicals in
ischemic and reperfused rat hearts Tab 3 demon
strated that in the solvent group with global ischemin

Tab 3. Effects of THB and Ver on myocardial
malondialdehyde (MDA) production and xamthine
oxidase (XOD) activity in the global ischemic and

reperfused rat hearts x %t 5 P> 0.05
A< 005 "T"P< 0,01 vs solvent.

Drug, MDA, XOD,
pmols L™ pmol / g protein  IU / g protein
Normal 7 6+ 3" 3zt 26"
Solvent 10 23+ 11 101+ 38
THB 200 9 9+ 4*"* 46+ 16"
THB 100 .3 18+ 12° 70% 19°°
Ver 0.1 7 48+ 25" 63+ 22°°



http://www.cqvip.com

« 132-

b RPIR Acta Pharmacologica Sinica

1993 Mar; 14 (2)

(40 min) and reperfusion (15 min), the MDA content
and XOD activity were 2.7 and 1.7 Limes higher,
respectively.  than those in normal perfused hearts
(P<001), Ver 0.1 pmol« L7 apnd THB 20
gmol - L™ reduced MDA production and inhibited
XOD activity in comparison with Lhe solvent group
{P<00]l. or P<0035). Pretreatment with THB 10
umol= L™' suppressed the XOD activity (£ < 0.03),
but did not diminish the MDA to any significent
exlent.

DISCUSSION

The exlent of myocardial cell pecrosis and
veniricular arrhythmia during acute myocardial
infarction (AMTI) are important determinants of mor-
tality as well as subseguent congestive heart failure,
Therefore, some of the efforts to reduce the mortality
after AMI have been directed at decreasing the infarct
size and combating the arrhythmia. 1o anesthetized
dogs, THB aod its anologues {({-THF, /~SPD) cculd
increase myocardial blood flow and lessen coronary
resistance and cardiac oxygen consumption®™, These
effects were benpeficial to myocardium. Meanwhile,
it was shown in this study that THB could protect the
myocardium agaimst reperfusion—imduced damage in
the Bolated rat heart, providing further evidence that
THB could be a useful agent in AMI treatment
concomitant with thrombolytic therapy,

Impaired energy metabolism, oxygen free radical
generation.  and calciom overloading have been pos-
tulated to be the probable factors in the mechanism of
reperfusion injury. XOD was considered the major
cause of free radical damage in myocardial ischemia
and reperfusion!’”, Some proteinases which catalyze
xanthine dehydrogenase to forma XOD were activated
by excessive Ca®* in reperfused myocardium. There-
by, the XOD activity and the contem of MDA
fomation (an end product of lipid peroxidation) in-
creased significantly. Through blocking of the Ca®™
influx across the sarcolemma. Ver could prevent
calcium overloading, and inhibit the transformation
of XOD from xanthinc dehydrogenase,

THB was reported to inhibit 80 mmol+ L™

KCl-stimulated *Ca influx markedly in smooth
muscles of guinea pig faeniz cof'® But whether
THB. like Ver. had a role against ischemia and
reperfusion as @ calcium antagonist remains to be fur-
ther studied.
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Methylflavonolamine protects aorta from atherosclerosis

in cholesterol—fed rabbits
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ABSTRACT The effect of methylllavonolamine
[4°—methyl—7—(2—-hydroxy—3—isopropylamino—
propoxy)—flavone hydrochoride, MFA}] synthesized
recently by the Shanghai Institute of Pharmaceutical
Industry, on the development of atherosclerosis was
stadied in male New Zealand white rabbits fed
cholesterol for 10 wk. MFA, 7 mg+ kg'' daily ip.
did not significantly alter the serum total cholesterol,
HDL. and triglyceride levels, but significantly low-
ered the aortic cholesterol and calcium conlents,
Atheromatous lesions covered 53,31+ 118% of the
intimal surface of the aorta in the saline group and
113+ 23% in the MFA group (P<0.01). We con-
clude that MFA suppresses cholesteroi—induced
atherosclerosis,
KEY WORDS flavonoclamine;  atherosclerosis;
aoria
[

Methylflavonolamine, [4'—methyl-7—{2—hydroxy—
3—isopropylamino—propoxy)—flavone hydrochoride,
MFA] a3 compound recently synthesized by the
Shanghai Institute of Pharmaceutical Industry, has
anti—arrhythmic effects'’”, increases coronary blood
flow. and prevents cxperimental infarction™. MFA
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inhibits the contraction induced by extracellular calei-
um in rabbit isolated aortic strip'®. It is postulated
that MFA might interfere with calcium availability.
Since compounds which interfere calcium availability
inhibit ~ experimental atherosclerosis at large
dosage®® ™, MFA might aalso interfere with the de-
velopment of atherosclerosis, The present experiment
was designed to study the effects of MFA on serum to-
tal cholesterol. aortic cholesterol and caleium deposi-
tion, amd plaque formation in cholesterol—fed
rabbits,

H,C Q o OCH,CHCH,NHCH(CH,),
] I
[o]

4'—methyl—7—2—hydroxy—3—isopropropyl—
amino—propoxy)—flavone hydrochloride
(methylflavonolamine, MFA)

MATERIALS AND METHODS

New Zealand 2 white rabbits (n=28) weighing
[98+ s 0.092 kg were housed individually and
randomly assigned to 3 groups: [} standard pellets
ard ip saline (standard group. #=8). 2} cholestero}
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