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Methylflavonolamine protects aorta from atherosclerosis

in cholesterol—fed rabbits

ZHANG Ming—Sheng, ZHOU Er—Feng, WANG Ming—Zheng, LI Xiao—Min
(Department of Pharmacology, Shanxi Medical College, Taiyuan 030001, China)

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,
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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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pellets providing cholesterol 1 g daily per rabbit and ip
saline (saline group. n=10) 3} cholesterol pellets
providing cholesterol 1 g daily per rabbit and ip MFA
7mg- kg7 daily (MFA group, #=10), The rabbit
in the cholesterol—fed groups was first fed with 50 g
2% cholesterol pellets and then another 50 g standard
pellets to make sure that the rabbit consumed 1 g
cholesterol daily. Water was provided ad lih. MFA
suppliecd by the Shanghai Imstitute of
was dissolved in distilled

powder,
Pharmaceutical Indusiry,
walter before use,

At 0. 5 and 10 wk. blood was collected from
the central ear artery. The serum was analyzed for to-
tal cholesterol. HDL, triglyceride, and total protein
with automatic apalyser {Gilford, USA),
MNa, Ca, K. and Mg were assayed by atomic
absorption spectrophotometer (Shimadeu, Japan).

At the end of 10 wk feed period. the rabbits were
exsanguinated under pemtobarbital apesthesia. The
whaole aorta, trimmed off the connective tissue, was
opened longitndinally, The intima areas covered by
atheromatous plagues were measured without staining
by planimetry from an entarged (x 2} color photo-
graph., The aorta was weighed and cut into small
pieces. The minced aorta was delipidated with 3
changes of ]0 mil chloroform—methanol 2 : 1
(vol : vol), 60 mineach. followed by 2 changes each
of acetone and ether™. The supernatant fluids from

Serum

each extraction were pooled and evaporated. The res-
idue was redissolved in glacial acetic acid to determine
cholestervl colorimetrically with phihalaldehyde!'®,
The delipidated acria was stored in a dessicator at
room temperature until the weight no longer reduced,
The dried, defatted adrtic tissue was dissolved in 2 ml
56.5% HNO,, boiled, and then diluted to 10 m! with
distilled water for the determination of calcium. Dif-
ferences hetween the groups were evalnated by £ test,

RESULTS

Effects on body weight and Serum counstituents
One rabbit in the standard group, 1 in the saline
group and 2 in MFA group died of unknown cause
during the feed period. Two rabbits in the saline
group became paralysed in their hind legs in the 6th
wk and died in the 8th and 10th wk, respectively.
Values for body weight and serum bicchemical ana-
lyses at the end of 10 wk were summarized in Tab I,
The body weight of the MFA group was lower than
those of the standard and the saline groups. The se-
rum total protein level of_the saline group was higher
than those of the standard and the MFA groups,

Effects on serum lipid levels  Serum total
cholesterol levels iended to be lower in the MFA
group as compared with the saline group (P >0.05).
Serum triglyceride in the salipe group, but not in.the
MFA group, was higher than that in the stapdard

Tab 1. Body weight and plasms constitwents, x+ = *P> 005 “"P<0.05 vr standard growp. “P> 005
P« 0.05 v5 Saline group,

Standard group Saline group MFA group
Rabbits T . 7 B
Body weight / kg 295+ 016 282+ 015" 255+ 0.00°" "
Calcium / mmol» L™ 3.01+ 0,08 297+ 0.19* 2915011
Sodium / mmol- L™ 131.3£ 2.6 1255+ 297 1283+ 08"
Postassium / mmol+ L™ 4.76+ 0.22 580+ 051" 5.02+ 0257
Magnesjum / mmol = L™ 165+ 0.15 1.64+ 029" 1.54+ 0,18
Total protein/ g+ L™ 82.4+ 24 93.2+ 21" B4.5+ 1 g%
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group, HDL in MFA group, not in the saline group,
was higher than that in the standard group (Tab 2}.
Effects on norta  Gross and microscopical exam-
inations revealed that fibrous—fatty plagues on the
aortic intima were scverer in the saline group than in
the MFA group. Fibrous fatty plaques were thicker
around the openings of artery branches in hoth
groups. Extensive fibrous fatty plaques on the intima
of the arch and compactly scattered plaques in the
thoracic segment were found in the saline group,
Secattered fibrous fatty plagues in the arch, and rarely
scattered plaques in the thoracic portion were detected
in the MFA group. The lesions on the intima in the
MFA group was significantly lower than that in the
saline group (Tab 3). The extent of aortic
atheromatous Jesions was nil in the standard Zroup.

Tab 2. Serwm levels of lipids (g« L™). »=7, *t s
*P> 0,05 s Saline group.

The total cholesterol and calcium contents of the acrta
in the MFA group were significantly lower than those
in the saline group, but higher than thoe;:: in the °
standard group (Tab 3).

DISCUSSION

The present study showed that MFA markedly
teduced cholesterol-induced lesion in the aorta,
while the serum chelesterol level was not significantly
lowered. These results indicate that MFA protect
aorta from atherosclerosis induced by elevated serum
cholesterol. Calcium deposition in the aogta is con-
sidered one of important determinants in the progres-
sion of atherosclerosis®® MFA considerably sup-
pressed the excessive accumulation of calcium and
deposition of cholestercl in the aorta. suggesting that

P> 005 ‘"P<.05. °°"P< 0.0 rs stundard group.

0wk 5wk 10 wk

Total cholesterol

Standard group 0.39£ 005 0431 013 0381 0.09

Saline group Q.36 0.04" 16,81 1.4°°° 17.7¢ L9*""

MFA group 0.38+ 0,08 14.2£ 10*"°° 145+ 1.2
HDL cholesterol ‘

Standard group 0.21% 0,03 021+ 0,06 0,22+ (.02

Saline group 0.24% 004" 028+ 005" 0.361 0.06"

MFA group 0.18% 0,02 ' 037+ 0.03"** 044+ 006"
Triglyceride .

Standard group 1.57+ 024 1.05+ 0.42 093+ 022

Saline group 1.68+ 0.24"° 18510247 12.252 045"

MFA group 1.88+ 0.34™ 207 025" 1.35+ 018"

Tab 3. Aortic total cholesterol, calcium. and intimal lesiom atio. X% 5 *“P<0.05, *“"P< 0.01 vs standard

group. P> 0.05, THP< 0.01 vz Saline group.

Standard group Saline group MFA group
Rabhits 7 7 . 8
s iy Sefattod wt 20+ 4 138 28" 63% 7"+
%lj‘figﬁ"}y defattod wi 4442 26 884+ 86" 560+ 40"+

Plaque coverad area. % o

533+ 118"

11,3+ 2.3+



http://www.cqvip.com

* 136

P ENGEFR  Acta Pharmacologica Sinica

1993 Mar, 14 (2)

MFA delayed the progression of atherosclerosis,
However, it is uncertain whether the reduction in
aortic caleium is the cause or result of the
anti—atherosclerotic effect of MFA.

MFA is comparably potent in ichibiting the
smooth muscle contraction induced by physiological
agonists, but is rather weak in inhibiting the contrac-
tion induced by the Ca influx through the potential
dependent Ca channels as compared with the well
known Ca channel blockers'*!'? The present result
showed that MFA effectively suppressed the
atherogenesis at same range of dosage as Ca channel
blockers used for the same purpose. Other actions,
besides the inhibition of Ca influx, may be also in-
volved in the anti—atherogenesis of MFA.
Antiplatelet aggregatior’™  and inhibition of
gastroenteric function'”? may also contribuie 1o the
anti—atherogenic effect of MFA.
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