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Abstract : Plumbagin (2-methyl-5-hydroxy, 1:4 naphthoquinone) isolated from the roots of Plumbago
zeylanica when administered to hyperlipidaemic rabbits, reduced serum cholesterol and LDL-Chol. by
53 to 86 percent and 61 to 91 percent respectively. It lowered cholesterol/phospholipid ratio by 45.8
percent and elevates the decreased HDL-Chol significantly. Further, Plumbagin treatment prevented
the accumulation of cholesterol and triglycerides in liver and aorta and regressed atheromatous plaques
of thoracic and abdominal aorta. Plumbagin treated hyperlipidaemic subjects excreted more fecal
cholesterol and phospholipids.

In conclusion-Plumbagin feeding brings about a definite regression of atheroma and prevents the
accumulation of cholesterol and triglycerides in liver and aorta.
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INTRODUCTION

A causal relationship between blood cholesterol
level and coronary heart disease is supported by
an abundance of genetic, epidemiologic and experi-
mental data. There is substantial evidence that
lowering total, and particularly LDL cholesterol
levels, will lead to reduction in the incidence of
coronary heart disease which is still a leading cause
of death. Because of putative linkage of-serum
cholesterol level to incidence of atherosclerosis,
dietary manipulation of serum cholesterol has
become a public health issue (1).

In a preliminary study, dietary feeding of
Plumbagin was found to reduce serum cholesterol
in cholesterol fed rats. The objective of this study
is to further examine the hypolipidaemic effects
of Plumbagin in cholesterol fed rabbits and to see
whether Plumbagm prevents aortic cholesterol
accumulation.

METHODS

Authentic plant material Plumbago zeylanica

HDL-Chol.

Planimetry fecal excretion

was obtained from the National Institute of
Ayurveda, Jaipur. Plumbagin was isolated from
the roots according to the method of Roy and
Dutta (2). Plumbagin (2-Methyl-5-hydroxy
1:4naphthoquinone) is a naphthoquinone derivative.

Adult healthy rabbits procured from Sheep
and Wool Research Centre, Avikanagar, Tonk,
Rajasthan were maintained at 26°+ 1°C and were
divided into five groups of six each. Group A
served as placebo treated controls whereas groups
B, C, D and E received atherogenic diet plus 400
mg/kg body weight cholesterol in 5 ml coconut oil
for 120 days. Group D and E were subjected to
Plumbagin treatment as detailed in experimental
design.

EXPERIMENTAL DESIGN

Group A: Vehicle treated control (120 days).

Group B: Cholesterol feeding (400 mg/kg b. wt
for 60 days).

Group C:  Chol. feeding (400 mg/kg b.wt for 120
days).
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Group D: Chol. feeding (60 days) + Plumbagin
(30 mg/kg. b.wt/day from day 61 to
day 120).
Chol. feeding (60 days) + Plumbagin
(30 mg/kg. b. wt/day from day 61 to
day 180).

Group E:

Atherogenic diet comprised of wheat flour
base with addition of milk powder, dried egg,
yolk, hydrogenated fat, salt, jaggery and vitamin
mixture, and had the nutrient composition shown
in Tables I, II-A and II-B.

The average consumption of diet was 200
g/day/rabbit.

Autopsies were performed at the termination
of each treatment. Blood was collected through
cardiac puncture, serum separated and stored at
— 20°C until assayed. Total cholesterol (3), trig-
lyceride (4), phospholipid (5), HDL-Cholesterol
(6) and LDL cholesterol (7) were estimated and
statistically analysed using Student’s ‘t’ test.
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Fecal samples were collected from individual
rabbits over a period of 7 days during the last 3
months of feeding. Collected feces were
homogenized, extracted (chloroform: methanol),
freeze-dried and stored — 20°C. Fecal cholesterol
and phospholipids were estimated (3,5).

RESULTS AND DISCUSSION

Plumbagin administration to rabbits fed the
atherogenic diet resulted in the reduction of serum
cholesterol and LDL cholesterol by 53.0 and 61.0%
respectively (Table 11I-A; I1I-B). Marked decreased
levels were noticed when plumbagin was given
along with atherogenic diet (Group E Table III-A;
III-B). Plumbagin treatment lowers VLDL-Chol.
concentration (presumably B-VLDL) significantly
in group D and E (P=< 000.1, Table III-B). Higher
cholesterol/phospholipid ~ ratios  are  usually
associated with atherosclerosis (8). The choles-

TABLE I : Composition of diet.

Atherogenic Control
Aorta and liver were quickly removed, cleared % %
of adhering tissue and were prepared for his- Protein 14 14
topathological examination as well as for bichemical Carbohydrate 56 61
analyses of cholesterol (3), phospholipid (5) and  Sugar 5 9
triglyceride (4). Planimetric studies of aortic dimen- ls::;‘ss 22 1;
sions were per_for'med to study the progression and Vit. Mix 1 1
regression of intimal plaques.
TABLE II-A : Ingredients of atherogenic diet.
Ingredients Amount Protein Fats Carbohydrate Calorie Cholesterol
gms K.Cal. mg
Wheat flour 58 6.96 1.00 43.32 197.50
Milk Powder 15 5.60 4.00 7.60 74.40
Dried egg yolk 5 1.15 3.50 0.13 34.40 115
Jaggery 5 — — 4.95 20.00
Dalda fat 5 — 5.00 — 45.00
Coconut oil 5 — 5.00 — 45.00
Complex Vit. Mix 1 — — e —
Salt 4 — e — —
100 13.71 19.62 55.98 416.30 115
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TABLE II-B : Ingredients of control diet.

Ingredients Amount Protein Fats Carbohydrate Calorie Cholesterol
gms K.Cal. mg

Wheat flour 65 7.86 1.10 45.12 221.17

Milk Powder 15 5.60 4.00 7.60 74.40

Dried egg yolk — - — — =

Jaggery 9 — — 8.90 36.00

Dalda fat 3 — 3.00 — 27.00

Coconut oil 3 — 3.00 — 27.00

Complex Vit. Mix 1 — — == —

Salt 4 — — — —
100 13.46 11.10 61.50 385.60 —

TABLE III-A: Serum Biochemistory of Plumbagin treated Rabbits.

Groups Total Cholesterol Triglyceride Phospholipid Total cholesterol
mg/dl mg/dl mg/dl Phospholipid ratio

A 95272 70.1 3.2 140.4 3.1 0.68 +0.23

B 625.0+43 228.4%53 278.6 £ 6.8 22408
(+556.5) (+225.8) (+98.4) (+229.4)

€ 1031 +32.4 281.6+6.5 638.2+6.9 1.2%0.1
(+982.9) (+301.7) (+354.6) (+76.5)

D 480 +2.3** 195.8 4+ 6.5** 430.8 £7.2* 1.1+£0.3
(—53.4) (—11.6) (-32.5) (-8.3)

E 142.2 £25.6** 86.6 £ 12.1** 218.9 £3.0** 0.65+£0.1*
(—86.2) (—69.2) (—65.7) (—45.8)

Figures in parentheses represent percent variation.
Group E & D vs C

= 01
**P < .001
TABLE III-B : Serum biochemistry of Plumbagin treated Rabbits.

Groups HDL cholesterol HDL-Chol/ VLDL-Chol. LDL-Chol HDL-Chol./

mgl/dl Total Chol. mg/dl mg/dl LDL-Chol.
Radio Ratio

A 36.0 3.5 0.38 140+1.38 452+ 0.9 0.79

B 218.0+6.4 0.35 45.7+£1.1 361.3+3.2 0.60
(+ 505.5) (+226.4) (+699.3)

(& 262.5%x7.2 0.25 56.3+1.3 712.2 £ 19.9 0.37
(+629.2) (+302.1) (+1475.7)

D 162.0 £2.4** 0.33* 39.2+1.3** 278.8 £ 1.4** 0.58
(—38.3) (—30.4) (—60.8)

E 56.9 £ 6.6** 0.4% 17.3 £1.4** 68.01 £3.7** 0.83
(—783) (—69.3) (—90.5)

Details as in Table III-A.









