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Abstract: Myristica seed extr. administration to hypercholesterolemic rabbits

reduced serum cholesterol and LDL Cholesterol by 69.1% and 76.3% respectively

and also lowered cholesterol/phospholipid ratio by 31.2% and elevated the

decreased HDL-ratio significantly. Myristica seed extr. feeding also prevented

the accumulation of cholesterol, phospholipids and trigJycerides in liver, heart

and aorta and dissolved atheromatous plaques of aorta by 70.9-7'6.5%. Fecal

excretion of cholesterol and phospholipid were significantly increased in seed

extract fed rabbits.

Key words: Myristica seed extr.

fecal cholesterol

INTROUDCTION

Hyperlipidemia is an important risk factor

in the initiation and progression of the

atherosclerotic lesions. The beneficial effect of

lowering elevated serum cholesterol levels in

the prevention of coronoary heart disease is

well established (:n

Nutmeg the seeds of M. fragrans has been

used for the treatment of heart ailments in

Ayurvedic system of Medicine (2).

In Indian households it is used not only as

an aromatic substance but also for flavour, spice

and as a condiment (2). Preliminary studies

from our laboratory showed cholesterol lowering

activity of M. fragrans seed extract. The objective

of this study was to examine the hypolipidemic

effects of M. fragrans seed extract in cholesterol

fed rabbits and to see whether Myristica fragrans

seed extract feeding prevents aortic cholesterol

accumulation.
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METHODS

Authentic seeds of M. fragrans obtained

from the National Institute of Ayurveda, Jaipur

were powdered and defatted with petroleum

ether (60-80°C). Defatted material was subjected

to soxhlet extraction with ethanol (50% v/v) for

24 hr. Ethanol was removed under reduced

pressure to obtain a brown solid. This extract

was dissolved in 5 ml distUled water and

administered orally by gastric intubation.

New Zealand white male rabbits weighing

1.5-2 kg were procured from the Central Drug

Research Institute (CDR!), Lucknow. Rabbits

were divided into five groups of six each. They

were maintained on a standard pellet diet

(Hindustan Lever Ltd.) plus fresh green leafy

vegetables and water ad libitum. The average

consumption of diet was 200 gm/day. Atherogenic

diet was prepared by mixing wheat flour with

milk powder, dried egg yolk, hydrogenated fat,

butter, salt, jaggery and vitamin mixture in the

given proportions.
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Contents

Protein

Carbohydrate

Sucrose 3

Fat

Salts

Vitamin mix

Fiber

Control Atherogenic
(gm %) (gm %)

20 15

65 60

3

5 15

4 4

1

2 2

Planimetric studies of ascending, thoracic

and abdominal aorta were carried out with the

help of camera lucid a drawings for the

quantitative estimation of aorta and plaque

formation.

Fecal samples were collected from individual

rabbits over a period of 7 days during the last

month of feeding, collected feces were

homogenized, extracted (chloroform: methanoD,

freeze dried and stored at --20°C. Fecal

cholesterol (3) and phospholipid (5) were

estimated.

Experimental design

In addition to the atherogenic diet, each

rabbit was given cholesterol powder 400 mg/kg

b.wt. di olved in 5 ml coconut oil.

Blood was taken on day 0, 30, 60, 90 and

120 from the marginal ear vein and analysed

for total Cholesterol (3), Triglyceride (4),

Phospholipids (5), HDL-cholesterol (6), VLDL

(7) and LDL Cholesterol (7). HDL-ratio was

derived from the formula (HDL chol. x 100 to

total cholesterol - HDL Cho!.).

Animals were killed on day 61 and 121.

Aorta were quickly removed, cleared of fat and

connective tissue and examined for possible

pathological changes in fresh as well as calcium

formol fixed tissues. Lipid was extracted (8)

from liver, heart muscles and aorta for

cholesterol (3), triglyceride (4) and phospholipid

(5) analysis.

RESULTS AND DISCUSSION

High fat diet in combination with cholesterol

feeding raised the serum cholesterol, LDL and

VLDL-cholesteroL At the end of 60 days

treatment with Myristica ext. (gr. III), serum

cholesterol, LDL-Chol. and VLDL Chol. were

lowered by 69.1%,76.3% and 5 6 . 6 ~ respectively

(Table I). This could be possibly due to an

increase in the liver LDL-receptor activity (9,

10) and decreased hepatic triglyceride synthesis
(11).

High cholesterol/phospholipid ratios are

usually associated with atherosclerosis (12). The

CIP ratio decreased significantly from 1.74 to

1.13 after Myristica treatment. Concurrent

treatment prevented the significant rise.

Serum HDL-ratio was increased in gr. III

animals indicating beneficial effects of Myristica

seed ext. feeding (Table I). Total cholesterol,

phospholipid and triglyceride contents of liver,

heart and aorta were high in atherofed groups

(P<O.OOl. M. fragrans reduced tissue cholesterol

to near normal levels. Similar reductions were

also noticed in phospholipid and triglyceride

contents of the tissues (Table II).

Planimetric studies showed that 23.0 - 36.8%

of aortic wall was occupied by plaque in all the

three regions (ascending, thoracic and

abdominal) of the aorta in atherofed group.

Regression (70.9-76.5%) was seen after Myristica

feeding. Concurrent treatment did not induce

plaque formation (12).

Atherogenic diet + 400 mg

Chol/kg b.wt/day in 5 ml coconut oil for

60 day,; (Gr. IIa) and 120 days (Gr. lib).

Vehicle (5 ml distilled water) treated

control (120 days).

Atherogenic diet + cholesterol feeding +

Myristica seed extr. (500 mglkg b,wt/

day) from day 1-120 (concurrent feeding).

Atherogenic diet + cholesterol feeding

for 60 days; from day 61-120, Myristica

::;eed extr. (500 mg/kg b.wt/day) was

given. Ath rogenic diet and cholesterol

feeding withdrawn from day 61-120 and

kept on normal diet.

Group I

Group II

a and b

Group III

Group IV
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TABLE I Effect of administration of M. {ragmns seed extract on serum (mg/dll and fecal (mg/gm) lipid profile of rabbits

fed atherogenic diet. n=6 in each group, mean ( ± SEM).

Treat- Total Trigly- Phospho- HDL VLDL LDL Chal. / HDL Athero- Faccal Faecal

ment choles- ceride lipid Chal. Chol. Cho!. Phosp. ratio genic Chol. Phosp.

teral ratio index

110.3 ± 69.3 ± 159.2 ± 40,2 ± 13.9 ± 56.2 ± 0.69 57.34 1.74 56,3 ± 18,9 ±

7.4 4,5 8,7 :3.7 0.8 3,6 3.6 0,6

IIa 632.9 ±*' 220,8 ±'" 372.3 ±*" 153.12 ±** 44.2 ±'" 434,6 ±'* 1.60 32,52 312 72,2 ±; 21.9 ±'

18,3 29,8 22,6 83 5.9 20,1 0,8 0.4

fIb 1130,5 ±u 399.9 :j:" 646,9 ±" 181.3 ±'* 79,9 ±'* 869.2 ±*" 1.74 19,09 5,23 83.2 ±** 28,8 ±'"

81.5 55.9 67,3 21.5 11.2 71.2 1.8 1.2

III 192,5± ** 95.8 ±*" 172,5 ±** 64.1 ±' 19,2 ±*" 102.9 ±*; 1.10 49.86 1.90 126,1 .. 42,5 ±""

20.9 14,1 11.4 8.9 2,8 14.6 + 4,0 0,7

IV 381.3 ±*" 162.5 ±** 290.0 ±*" 103.19 ±*" 32.5 ±** 245,7 ±'* 1.31 37,05 269 100.0 ' 34,5 ±*

10,8 21.6 5.8 9.0 43 6.1 + 3,6 1.1

*P<O.Ol; **P<O.OOl

Significance, Group lIa, lIb Vs Group I; Group III, IV Vs Group lIb.

TABLE II: EHect of ,'v!. {ragrans extract treatment on cholesterol, triglyceride and phospholipids of liver, heart and aorta

in athero fed rabbits.

n=6 in each group. Mean ± SE mg/g

Cholesterol Triglyceride mg /gm Phospholipid

Liuer Heart A.orta Livcr Heart A.orta Liver lIeart Aorta

7.5 ± 2.9 ± 4,1 ± 4.6 ± 4.2 ± :3.2 ± 7.4 ± 5,9 ± 5.3 ±

0.36 0.08 0.52 0.24 0.34 0.37 0,19 0.39 0.26

lIa 15.6 ±** 7.6 ±** 11.6 ±"'* 8.8 ±** 5.6 ±** 4.7 ±* 9.4 ±** 7.6 ±* 7.2 ±*';'

0.36 0,32 0.54 0,72 0.25 0.18 0.]8 0.23 0,12

lIb 19.4 ±"'* 12.8 ±** 13.4 ±""" 10,6 ±*" 7.5 ± * ~ 6.2 ±** 10.8 ±';'* 9.9 ±", 8.7 ±:f;>T;

0.36 0.54 0.54 0.01 0.51 0.39 0,11 0.16 0.05

III 9.2 ±** 4.8 ±** 6.1 ±*'* 6.5 ±*,', 4.6 ±** 3.9 ±*,r. 7.7 ±*'c 5.7 ±*:i; 5.4 ±';'"

0.81 0.09 0.15 0.11 0.24 0.11 0.20 0.38 0.34

IV 10.9 ±** 5.3 ±** 9.0 ±** 7.8 :j:** 5.0 ±* 4.0 ±** 8.4 ±"* 6.5 ±**, 6.2 ±:I:*

0.54 0.17 0.12 0.17 0.22 2.12 0,12 0.05 0.10

·P<O.Ol; **P<O.OOl

Significance, Group lIa, lIb Vs Group I; Group III, IV Vs Group lIb.

The fecal cholesterol and phospholipid

excretion was significantly increased in gr. III

animals indicating beneficial effect of Myristica

ext. feeding, (13).

In conclusion Myristica fragrans seed extract

reduced experimentally induced atherosclerosis

to a very large extent by decreasing the plaque

size. Reductions in serum and tissue lipid

parameters further highlight its hypolipidaemic

activity, M. fragrans can therefore be considered

as a potentially useful dietary supplement in

the prevention of atherosclerosis in hyper

lipidaemic patients.



410 Sharma et al

REFERENCES

Indian J Physiol Pharmacol 1995; 39(4)

1. Lipid Research Clinics Program. The lipid research

clinics coronary primary prevention trial results.

Reduction in incidence of coronary heart disease.

JAMA 1984; 21:365-374.

2. Nadkarni RM. Indian Materia Medica. Popular

Prakashan Pvt. Ltd., Bombay, 1976:831 P.

3. Zlatkis A, Zak B, Boyle AJ. A method for the

determination of serum cholesterol. J Clin Med 1953;

41:486-492.

4. Gottfried SP, Rosenberg B. Improved manual spectro

photometric procedure for determination of serum

triglycerides. Clin Chern 1973; 19:1077-1078.

5. Zilversmit DB, Davis AK. Microdetermination of

plasma phospholipids by Trichloroacetic acid

precipitation. J Lab C.'iin Invest 1950; 35:155-160.

6. Burstein M, Scholnic MR, Mortin R. Rapid method of

isolation of lipoprotein f,t'om hliman serum by

precipitabion of polyanion. J Lipid Research 1970;

11:583-587.

7, Friedewald WT, Levy RI, Fredrickson DS. Estimation

of concentration of low density lipoprotein cholesterol

in t.he plasma wi,thout the usc of preparative ultra

centrifuge. Clin Chern 1972; 18:449-452.

8. Folch J, Lees M. Solane-stanley GH. A simple

method for the isolation and purification of total

lipids from animal tissues. J Bioi Chern 1957; 226:

497-509.

9. Brown MS, Goldstein JL. Lipoprotein receptors in

the liver : Control signals for plasma cholesterol

traffic. J Clin Invest 1983; 72:743·-747.

10. Cara L, Armand M, Boral P et al. Long term wheat

germ intake beneficialJy affects plasma lipids and

lipoproteins in hypercholesterolemic human subjects.

J Nutr 1992; 122:,317<326.

11. Wong SR, Nestel PJ, Trimble RP et al. The adaptive

effects of dietary fish and safflower oil on lipid and

lipoprotein metabolism in perfused rat liver. Biochem

Biophys Acta 1984;792: 103-109.

12. Sharma I, Gusain D, Sharma A, Dixit VP.

Hypolipidaemic efTect of Capparis decidua fruit extract

(50% EtoH) in cholesterol fed rabbits. Ind Dl'llgs

1991; 28:412-416.

13. McClelland JW, Shih CH. Prevention of

hypercholesterolemia and atherosclerosi-s in ,Japanese

quail by high intake of soy protein. Atherosclerosis

1988; 74:127-138.


