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AND ARTERIOSCLEROTIC ADULT MALE RATS.
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ABSTRACT
Arteriosclerosis is a strictly age-dependent disease. In the present work, we studied the possible protective and curative roles

of melatonin (MIt) against the development of arteriosclerosis. The protective role was studied by giving Mlt at 2 dose levels (3
mg/kg and 30 mg’kg) for 6 weeks in normal adult male rats followed by induction ofancriosclerosis'al'z)ng with Mt administration.,
It is found that Mit decreased serum levels of calcium (Ca®, triglycerides (TG) and increases high density lipoprotein-cholesterol
(HDL-C) without significant effect on serum total cholesterol (TC) or low density lipoprotcin-cholesterol (LDL-C) at 3 mg/kg dose
level. However, at 30 ma/kg dose level a signiﬁcam decrease in serum TG and increase in serum HDL-C was noticed without
significant effect on serum TC, LDL-C or Ca™" Jevels. Histo-pathological examination of blood vessel revealed no changes in the
walls of blood vessels. The possible curative role of MIt on arteriosclerosis was studied by treating arteriosclerotic rats with Mlt (3
mg/kg and 30 mg/kg) or with bezafibrate (Bzf) in order to compare the activity of Mt against a common hypolipidemic drug in
use. We found that both drugs lowered TC..-TG. LDL-C. Ca®” and increased HDL-C levels. -On!y Mt at 30 ma)kg level was able to
cause complele regression of the arteriosclerotic lesions. We concluded that MIt has both protective and curative roles against
arteriosclerosis and that it suppresses lipid levels and enhances Ca™ level in normal rats. The high dose level of Mt (30 mg/kg) is

the most potent in treatment of experimental arteriosclerosis.

INTRODUCTION

Arteriosclerosis is a disease of arterial intima
especially large arteries that leads to fatty lesions which
is called atheromatous plaques . The key step in
atheriosclerosis  is the formation of lipid-laden
macrophages or foam cells .,

Cholesterol is generally taken up by LDL-
receptors. Macrophages have only few, ifany LDL-
receptors. The uptake of cholesterol by macrophages
can be explained by the observation that LDL is
oxidized and modified as it enters the intima “.The
oxidation is initiated by the attack of free radicals on
fatty acid double bond. This will result in an oxidative
chain reaction leading to accumulation of a number of
very reactive and toxic compounds e.g. H,0,, OH, lipid
hydroxy peroxides, malondialdehyde and oxysterols “)
Lipid peroxides are generated in vivo either due to
generation of superoxide radicals that participate in
further LDL oxidation or endothelial release of
lipoxygenase to initiate peroxidation . Oxidized LDL
165 taken up by scavenger receptors on the macrophages

- with subsequent formation of foam cells ™. In the
fater stage, fibroblasts infiltrate the degenerated area and
cause  progressive sclerosis (fibrosis) of arteries @9,
Later, Ca * often precipitates with lipids to develop
calcified plaques %, The disease is then called
anteriosclerosis. In the current study we have
Investigated the possible role of Mt (a familiar anti-
aging drug) in arteriosclerosis prevention and treatment.

MATERIALS AND METHODS

; }Adult male rats (obtained from the National
St.e;carc!w Center, Cairo, Egypt) were used in the present

HeY. They were housed under optimal care conditions
and classified into 3 main groups:

- Group (1 Normal group: which is divided into 4
q other sub-groups.

»» ~l::::£)u L-a): Pretreated with Mlt (3 mg/kg) for 6

..s then vitamin D2 (7.5 mg/kg orally dissolved in

YL

olive oil) for 10 days then cholesterol 1.5% for 6
weeks (for induction of arteriosclerosis) and
concurrently given Mlt in the same dose leve] *!"'?),

Subgroup (1-b): Pretreated with Mit (3 mg/ke) for 6

weeks then olive oil for 10 days (2 ml/kg), then corn
oil for 6 weeks concurrently given Mt (3 mg/kg).

Subgroup (1-¢): Similar to group (a) but MIt was

administered in 30 mg/kg dose level.

Subgroup (1-d): Similar to group (b) but MIt was

administered in 30 mg/kg dose level.

Group (2) Arteriosclerotic group: Rats in this group,
arteriosclerosis was induced by administration of
vitamin D2 for 10 days (7.5 mg/kg in olive oil) then
cholesterol 1.5% orally for 6 weeks™"'?. At the end
of the induction period, the group is further divided in
4 subgroups.

Subgroup (2-a): Treated with Mlt, 3 mg/kg for 6
weeks, as a single dose in the morning.

Subgroup (2-b): Treated with MIt, 30 mg/kg for 6
weeks, as a single dose in the morning.

Subgroup (2-c): Treated with Bzf, 50 mg/kg for 6

weeks, as a single dose in the morning.

Subgroup (2-d): Arteriosclerotic control received
solvent only.

Group (3): Normal control received solvent only.

Druss and chemicals:

Melatonin was supplied by Amoun Company (El
Salam City, Egypt). Vitamin D2 was obtained from
Misr Co., Cairo, Egypt). Bezafibrate was obtained from
Boehringer Mannheim  Germany. Cholesterol was
supplied from Adwic Co., Egypt. Mlt and Bzf were
suspended in Tween 80, 1% and administered orally.
Vitamin D2 was dissolved in olive oil and orally
administered also. Cholesterol was dissolved in corn oil
and administered orally.
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Statistical Analysis:

All data are expressed as percent ch:m[;culr(}mr
control values and presented as mean + standard l‘)ll()l ‘(?‘
mean  (SEM).  Differences  between  proups wc'x‘t,'
analyzed for statistical significance by one-way analysis
of variance (ANOVA) or Students' l-tcsl'pn‘)ccthu'cs
when appropriate . Differences reparded significant at
p<0.05 level of significance,
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RESULTS

L-Effect of Melatonin

on the development of
arteriosclerosis in Melatonin-pretreated rats:

Oral administration of Mt as a single dose 3
me/ke) at each morning for three months 10 normal rats
induced reduction in seru

m TC (62.6 +6.8 %) when
compared to control valyes,
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Treatment with MIt at low and high dose levels or
with Bzf reduced serum LDL-C levels to 95.25 + 12.4
%, 5549 + 9.6 % and 96,7 + 156 %, (Fig.2-d).
Serum Ca®' level was reduced afer treatment with
Mlt, 30mg/kg to 98.6 4 16.6 % or with Bzfto 73.7 + 5

20

%, where control arteriosclerotic level was elevated 1,
141.6 = 10.55 % when compared to normal rats,
(Fig.2-e). o
Histo-pathological ~examination  of blogg
vessels showed partial regression in arteriosclerqtic
lesions in response to MIt (3 mg/kg) and Bzf (59
mg/kg). On the other hand, Mt (3_0 mg(kg) produced
complete regression of arteriosclerotic lesions as shown
in Fig.3(a-f).
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DISCUSSION

In the present study, oral administration of Mt
ot Jowand high dose levels (3 mg/kg and 30 mg/kg) for
r weeks In arteriosclerotic rats produced  significant
decreases in serum 1C, TG a.jd LDIL-C levels and
produced significant increase in HDL-C level, Our
results are m agreement with the results of Aayama and
b coworkers  who found that Mt exerted
iw,r;:_:h'.-pcrd:-olcatcm!cmic action """, In addition, our
cesults are supported by the finding that pincalectomy in
rats and rabbits was associated with elevation of blood
cholesterol fevel '

Ml lowers serum cholesterol, which may be due to
<o cholesterol metabolism into bile acids *”. In

increase

adduion the hypocholesterolemic action of Mit may be
due 1o inhibition of cholesterol biosynthesis. As Muller
and his coworkers found that MIt inhibits cholesterol
eynthesis by inhibiting conversion of lanostercl to
cholesterol %  Moreover, the hypocholesterolemic
effect of Mit may be due to an increase in cholesterol
consumption in the synthesis of steroid hormones, as
Mt induced a significant increase in cortisol level in

NI
{15
ats ),

b |

As supported with other studies 720 Mt

administration at both dose levels (3 mg/kg and 30
mekg) in  erteriosclerotic rats induced 2 significant
reduction in LDL-C level.
The current results showed that Mt lowered serum
TG both in normal and artherosclerotic animals. This
effect may be explained via reduction in VLDL
synthesis in liver or via increase in catabolism of TG
by Mit.  This explanation is supported by the
ohservation of John et al who found that MIt increases
free fatty zcid level @V,

The protective action of Mt against arteriosclerosis
mzy be due to an antioxidant effect of Mt as it protects
LDL-C against oxidation by free radicals ***. It
protects polyunsaturated fatty acids LDL-C against
;ﬁmxxdaxf)n and decreases the rate of diene formation.
Mit 2lso inhibits 5-lipoxygenase enzyme activity that
ninetes linid peroxidati 24) eno
dieale ot peroxidation. " It scavenges ;a‘g{,oxy
e t';)hlch propagate lipid peroxidation . It
vitamin, £ ‘i’ef;'mcnc‘y' of known antioxidant such as
MIL it posses .n’addmon to the antioxidant effect(of"
od  exors ‘5’;5 d.b:,?d pressure lowering effect
Meriosclerois 20 protective action against
sfgnigzz;im,f,'g,ef“ the present study, Bzf ipdu.ccd a
decrezse in o n;:sc In serum HDL-C and sx%mﬁcant
When given 1o a:“ I'C, TG, LDL-C and Ca levels
Wi the findin, }nOSClef(_Jtlc rats. These results agree

fibric acig d‘-r-'% of other investigators that series of
- and cﬁoies‘..-;o;‘;jwcs sl effective in reducing TG
- effects "f-Bz{ svels " The hypocholesterolemic
Cholestergy thm?y be due to interference with

mthesis %3 and also increase the

s fe'ign
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TG
lipase mi"“)’jcaus;jue to the increase in lipoprotein
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Fig. (3-a): Antery of a normal rat showing normal vascular
wall (Hand[ stain).

ror 22892 .7,

Fig. (3-b) Arteryofan arterioscletoric rat showing calcium
deposition represented by blue granules (Hand E stain).

- it 3 kel
. .c): Artery of a rat given melatonin (

ie. ¢ c1)32 G 5 mg/kg) and cholesterol for 6 weeks and
M wfth meltaonin  showing unremarkable

retreated .
pathologica! changes (Hand E stain)
In hypercholesterolemic patients, fibrate was also

evel @ an effect that is similar to
e tgt;?nvzzr b[;%szlin arteriosclerotic rats. This effect
e gc mediated by decreasing cholesterol biosynthesis,
m;?’c h in turn increases the number of316,DL receptors,
Xluls (creases the clearance of LDL ©?. Inthe same
study by Trundy and Vega, they also demonstrated a
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1 a
imilar increase in HDL-C. _Thxs engct pfﬁbr?ll]ei;]r]hiz
;‘: attributed to activation of lipoprotein Ilpasi:) W e
mm‘ converts HDL2b (ricl_\ in _TG) 10 HD}I{JISI. (E o
cholesterol). The net effect is an increase in niz;l

In the current study, Bzf showed oqu pa
jon of the arteriosclerotic lesion, while MIt at
high- dos <g) W tent and caused
high dose (30 mg/kg) was more poter
cobmplete regression of arteriosclerotic leswn.

A

of an arteriosclerotic rat
melatonin (30 mg/kg) for 6 weeks appears more or lcss
normal (Hand E stain).
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