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ABSTRACT

The fruit powder of Phyllanthus emblica L. (Euphorbiaceae) when administered to diets of rats for 28 days
caused dose-dependent and significant lowering of serum total cholesterol, triglycerides and low density
lipoprotein (LDL)-cholesterol levels. The administration of fruit powder also led to significant elevations in
level of serum high density lipoprotein (HDL)-cholesterol. A significant lowering of serum glucose level was
also observed but only at the highest dose administered (0.1% fruit powder, w/w in diet). The results indicate
that regular intake of fruit powder can be of beneficial use to persons suffering from obesity, cardiac problems,
and diabetes.
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Introduction

Phyllanthus emblica L. (English: Indian gooseberry) is a deciduous tree belonging to the family
Euphorbiaceae. It grows both in the wild as well as cultivated in Bangladesh mainly for its fruits, which form
an important component of Ayurvedic and folk medicinal preparations. The fruits are also edible and known
locally as Amloki. The folk medicinal practitioners (Kavirajes) use various parts of the plant like leaves, barks,
fruits, roots, and seeds for treatment of diverse ailments like fever, cardiac disorders, gastrointestinal disorders,
leukorrhea, gonorrhea, diabetes, anemia, loss of hair, debility, and loss of libido. Aqueous extract of the plant
and its constituent tannoids has been shown to delay development of diabetic cataract in rats (Suryanarayana,
P., 2007). Extract of fruits reportedly also had a beneficial effect in reducing oxidative stress in streptozotocin-
induced diabetic rats (Rao, T.P., 2005). Some of the other reported effects for plant or plant constituents
include hepatoprotective effect against ethanol-induced rat hepatic injury (Pramyothin, P., 2006), anti-pyretic
and analgesic activity of ethanol and aqueous extract of fruits (Perianayagam, J.B., 2004), and gastroprotective
effects in rats (Al-Rehaily, A.J., 2002).

Chemical components reported from roots of the plant include bisabolane-type sesquiterpenoids like
phyllaemblic acids B and C, phyllaemblicin D as well as phenolic glycosides (Zhang, Y.J., 2001). Other
sesquiterpenoids like phyllaemblicins A, B and C have also been reported from the roots of the plant (Zhang,
Y.J., 2000). A number of phenolic constituents have been reported to be present in the fruit juice (Zhang, Y.J.,
2001). Flavonoids isolated from the plant include kaempferol-3-O-a-L-(6  -methyl)-rhamnopyranoside and
kaempferol-3-O-a-L-(6  --ethyl)-rhamnopyranoside (Habib-ur-Rehman, 2007).
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Since the plant is of considerable importance in traditional medicinal systems of Bangladesh, the objective
of the present study was to evaluate long-term effects of dietary administration of dried fruit powder in
different doses to diet of rats on the levels of serum glucose, cholesterol, and triglycerides.

Materials and Methods

Fruit powder 

Dried fruits of Phyllanthus emblica were collected from an herbal store in Dhaka during December 2008,
powdered and mixed with diet at 0.01, 0.033 and 0.1% (w/w) and fed to rats ad libitum.

Animals 

Wistar rats were obtained from the International Centre for Diarrhoeal Diseases Research, Bangladesh
(ICDDR,B) and were divided into four groups of eight rats each. Group 1 served as Control, while Groups
2, 3 and 4 were fed a diet containing 0.01, 0.033% and 0.1% (w/w) of Phyllanthus emblica fruit powder,
respectively. Rats were maintained at ambient temperature under lights for twelve hours followed by twelve
hours of darkness.

Diet 

Rats were fed a standard diet containing 2 kg whole wheat flour, 345g starch, 1.5 kg lentils, and 500 ml
soybean oil with or without fruit powder and carboxymethyl cellulose (CMC). The ingredients were mixed
together, boiled in sufficient amounts of water for 30 minutes and then pelleted through a pelleting machine
and dried (final weight of dry pelleted diet being 4.3 kg). Group 1 rat diet contained 5g CMC, while Groups
2, 3 and 4 rat diets contained (4.57g CMC + 0.43g fruit powder), (3.58g CMC + 1.42g fruit powder) and (0.7g
CMC + 4.3g fruit powder), respectively.

Serum analysis 

Following administration of diet for 28 days, rats in all Groups were sacrificed and serum collected.
Concentrations of serum glucose, total cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL)-
cholesterol and low density lipoprotein (LDL)-cholesterol were determined through spectrophotometric
procedures as per manufacturer’s instructions on the assay kits. All assay kits were obtained from Chronolab
Sys S.L., Avenida Diagonal 609, Planta 10, 08028 Barcelona, Spain.

Statistical analysis of results 

The results are expressed in mg/dL as mean ± standard error of mean (SEM). Statistical analysis was
conducted by Student’s t-test (significant at 5% level denoted by an asterisk*).

Results and Discussion

Serum glucose levels showed a significant decrease only at the highest dose of fruit powder administered
(0.1% w/w). On the other hand, serum total cholesterol levels showed a dose-dependent significant decrease
when compared to Group 1 control rats (i.e. rats fed a standard diet only). The same happened with serum
triglyceride levels, which also showed a dose-dependent significant decrease with increasing doses of fruit
powder in diet. The levels of high density lipoprotein (HDL)-cholesterol were significantly elevated at all levels
when the rat diet contained fruit powder; however, the increases were not dose-dependent. In fact, the levels
of HDL-cholesterol fell slightly with increasing amounts of fruit powder administered in diet though still
remaining elevated than control group levels. On the contrary, the levels of low density lipoprotein (LDL)-
cholesterol were significantly and dose-dependently reduced (reduction with 0.01% w/w fruit powder,
significant reductions with 0.033% and 0.1% w/w fruit powder). The results are shown in Table 1.

Phyllanthus emblica fruits are not only administered by traditional medicinal practitioners for various
ailments but also consumed when in season. The fruits of this plant along with fruits of Terminalia belerica
and Terminalia chebula form the ingredients of a noted Ayurvedic preparation – Triphala, which is taken both
as a preventive measure in Bangladesh by people on a daily basis as well as taken during certain ailments like
constipation, cardiovascular disorders, and loss or graying of hair. Since Triphala or the fruits directly are
consumed by people for considerable lengths of time, we therefore measured parameters like serum glucose,
TC, TG, HDL-cholesterol, and LDL-cholesterol, which although common parameters, can be indicative of
serious metabolic changes in body organs or organ damages.
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Our results suggest that consumption of dried fruits of Phyllanthus emblica can be highly beneficial. Any
toxic effects were notably absent in rats even after 28 days of diet and the rats gained weight regularly during
this dietary period (data not shown). Moreover, the diet not only decreased total cholesterol and triglyceride
levels but also led to significant decreases in what is considered “bad cholesterol”, i.e. LDL-cholesterol. At
the same time, administration of the diets leads to significant increases in “good cholesterol”, i.e. HDL-
cholesterol. 

Numerous studies have pointed out the increased risk of coronary disorders with elevated levels of total
cholesterol (TC), triglycerides (TG), and LDL-cholesterol. In a study on apparently healthy women, it has been
observed that levels of TC, LDL-cholesterol, and the ratio of TC to HDL-cholesterol were significantly
associated with increased risk of ischemic stroke (Kurth, T., 2007). High level of serum TC and LDL-
cholesterol have been shown to pose a significant risk in ischemic stroke, whereas high levels of HDL-
cholesterol indicated beneficial effects on the atherosclerotic process (Uddin, M.J., 2009). A high TG/HDL ratio
has also been reported to have a high predictive value of a first coronary event (Cordero, A., 2009). In the
present study, it was observed that administration of fruit powder of Phyllanthus emblica in diet of rats
decreased serum levels of TC, TG, and LDL-cholesterol, which parameters pose increased risk of coronary
disorders. At the same time, administration of the fruit powder in diet increased the level of the beneficial
cholesterol, namely HDL-cholesterol. Along with these effects a hypoglycemic effect was observed with
administration of fruit powder in diet at the highest dose tested. Together, the observed effects suggest that
regular taking of Phyllanthus emblica fruit powder can prove beneficial to human beings in lessening the
chances of coronary disorders and at the same time can be of benefit to diabetic patients.     

Table 1: Effect of Phyllanthus emblica fruit powder administration in diet of rats on serum glucose, total cholesterol, triglyceride, HDL-cholesterol and LDL-cholesterol levels.
Serum parameters Group 1 (n = 8) Group 2 (n = 8) Group 3 (n = 8) Group 4 (n = 8)
Glucose (mg/dL) 114.3 ± 4.4 109.2 ± 4.3 110.2 ± 4.7 99.2 ± 4.5*
Total cholesterol (mg/dL) 87.9 ± 2.1 75.3 ± 3.5* 66.2 ± 3.4* 62.0 ± 2.0*
Triglyceride (mg/dL) 80.1 ± 6.3 56.6 ± 5.3* 48.5 ± 4.3* 42.9 ± 6.5*
HDL-cholesterol (mg/dL) 4.6 ± 0.2 6.2 ± 0.2* 5.7 ± 0.4* 5.5 ± 0.2*
LDL-cholesterol (mg/dL) 66.4 ± 2.6 57.8 ± 4.1 50.8 ± 3.5* 48.7 ± 2.4*
Significance at 5% level is denoted by an asterisk*.
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