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ABSTRACT

The tuber root powder of Ipomoea mauritiana Jacq. (Convolvulaceae) when administered to diets of rats
for 28 days caused dose-dependent and significant lowering of serum total cholesterol and triglycerides. The
administration of tuber root powder also led to dose-dependent significant elevations in level of serum high
density lipoprotein (HDL)-cholesterol. A significant lowering of serum glucose level and serum low density
lipoprotein (LDL)-cholesterol was further observed at the various doses of the administered tuber root powder
(0.01, 0.033 and 0.1% w/w diet). The results indicate that regular intake of tuber root powder can be of
beneficial use to persons suffering from or prone to coronary disease problems and diabetes.
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Introduction

Ipomoea mauritiana Jacq. (Family: Convolvulaceae) is a vinous plant with huge tuber roots. The plant
resembles the morning glory plant and in English it is known as the Giant Potato. It grows profusely in the
Indian sub-continent; in Bangladesh it is most often known as Bhui-kumra. In Sanskrit language, the plant is
known as Vidari. In Ayurvedic formulations, the plant is used as tonic, aphrodisiac, galactogogue, and as an
immunomodulator (Chopra, R.N., 1992). The plant is known to contain many phytoconstituents like taraxerol,
taraxerol acetate, b-sitosterol, scopoletin, and 7-O-b-D-glycopyranosyl scopoletin, which can be isolated from
the methanol extract of the tuber roots (Khan, M.S., 2009). The Kandha tribe of Orissa, India uses the dried
seeds of the plant to cure impotency, spermatorrhea, leucorrhea, metrorrhagia, sexual neurasthenia, and sexually
transmitted diseases (Behera, S.K. and M.K. Misra, 2005). The use of this plant has also been noted in
traditional health care practice of the Shaiji community in southwestern Bangladesh (Halim, M.A., 2007), where
the roots are used to increase nursing mother’s breast milk.

In folk medicinal practices of Bangladesh, the whole plant, leaf, tuber root, seed, and stem is used for
various purposes including energy stimulation, increased bile secretion, liver cirrhosis, lunacy, sexual diseases,
whitish discharge in urine of men, constipation, menstruation problems, leucorrhea, edema, cancer, leprosy, to
increase lactation in nursing mothers, skin disorders, weakness of heart, and gastric pain. Considering the
number of uses of this plant or plant parts, and especially for its use during conditions of weakness of heart
(i.e. heart disorders), it was of interest to determine the effects of administration of tuber root powder in diet
of rats. The objective of the present study was to administer mature tuber root powder of the plant to rats in
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diet at different doses for four weeks and determine the effects of this administration on serum glucose, total
cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL)-cholesterol and low density lipoprotein
(LDL)-cholesterol levels.

Materials and Methods

Tuber root powder 

Mature tuber roots of Ipomoea mauritiana were collected during December 2008 from Rangamati,
Bangladesh, and identified at the Bangladesh National Herbarium at Dhaka prior to use. Tuber roots were
sliced into small pieces, air-dried for 5 days, 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 Ipomoea mauritiana tuber root 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 tuber root 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 tuber root powder), (3.58g CMC + 1.42g tuber
root powder) and (0.7g CMC + 4.3g tuber root 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

Administration of tuber root powder of Ipomoea mauritiana caused a significant decrease in serum glucose
levels at all doses tested. However, there was no dose-dependent effect; the lowest values were observed with
administration of tuber root powder at 0.01% of diet (w/w). The levels of serum glucose remained practically
at the same level at the higher doses (0.033% and 0.1%, w/w), indicating that maximal hypoglycemic activity
of the tuber root powder was achieved at the lowest dose of 0.01% (w/w of diet). Mature tubers were used
in this study. It has been reported that mature tubers had twice the phytochemical constituents compared to
immature tubers (Khan, M.S., 2009).

The levels of TC in serum showed a dose-dependent significant reduction up to a dose of 0.033% tuber
root powder (w/w in diet). At the higher dose of 0.1% tuber root powder (w/w in diet), an increase in serum
TC was observed; however, serum TC level at this dose was still significantly below control levels (i.e. in rats
which have not been fed with tuber root powder). Serum triglyceride levels were dose-dependently and
significantly lowered with increasing amounts of tuber root powder in diet of rats. In fact triglyceride level
showed nearly a 42% decrease at the highest amount of tuber root powder (0.1% w/w in diet) administered.
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High density lipoprotein (HDL)-cholesterol, which is generally considered good cholesterol, i.e. beneficial
for patients suffering from or prone to coronary diseases showed dose-dependent significant increases upon
administration of tuber root powder. At the same time, levels of bad cholesterol or low density lipoprotein
(LDL)-cholesterol demonstrated significant decreases.

The results obtained on administration of Ipomoea mauritiana tuber root powder to rats demonstrated a
number of positive effects, which can prove beneficial to patients with coronary problems or diabetes, or
people who are more susceptible to these two disorders. Higher levels of TC, TG, and LDL-cholesterol are
in general taken as bad prognosticators of cardiac problems. It has been reported that subjects with confirmed
cardiac event had chest pain (which can be an indicator of coronary problems) and significantly elevated levels
of TC, TG, LDL, and significantly reduced HDL levels (De Silva, L.D., 2009). The 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 the TG:HDL ratio, which was 17.4:1 in control rats decreased progressively to 11.4:1, 9.8:1, and 7.2:1
with increasing amounts of tuber root powder in diet of rats (0.01%, 0.033%, and 0.1%, w/w diet,
respectively). It can be said on the basis of the previously published report (Cordero, A., 2009), that
administration of tuber root powder can then significantly reduce the probability of a first coronary event.

High levels of serum TC and LDL-cholesterol have been shown to pose significant risk in ischemic stroke,
the same risk being posed by low levels of HDL-cholesterol (Uddin, M.J., 2009). It is to be noted that in the
present study, administration of tuber root powder gave exactly the opposite effects, i.e. reduced levels of TC
and LDL-cholesterol while raising levels of HDL-cholesterol. Once again the results suggest the beneficial
effects of administration of tuber root powder for coronary 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 ± 4.4 101.0 ± 3.5* 100.7 ± 4.2* 102.3 ± 3.3*
Total cholesterol (mg/dL) 87.9 ± 2.1 76.9 ± 3.1* 71.6 ± 3.8* 77.5 ± 3.4*
Triglyceride (mg/dL) 80.1 ± 6.3 66.2 ± 7.9* 56.6 ± 5.8* 47.1 ± 3.7*
HDL-cholesterol (mg/dL) 4.6 ± 0.2 5.8 ± 0.3* 5.8 ± 0.2* 6.5 ± 0.3*
LDL-cholesterol (mg/dL) 64.2 ± 3.1 57.9 ± 3.1* 54.5 ± 4.3* 59.5 ± 5.9*
TG:HDL ratio 17.4:1 11.4:1 9.8:1 7.2:1
Significance at 5% level is denoted by an asterisk*. 

The observation that tuber root powder administration reduced levels of serum glucose can be beneficial
to people suffering from diabetes. Diabetes is a debilitating disease prevalent in all regions of the world
including both developed and developing nations. Moreover, patients with diabetes have increasing risks of
developing hypertension and coronary problems. In such cases, a reduction of blood sugar along with
concomitant reductions in blood TC, TG and LDL-cholesterol levels can be of significance in reducing
coronary events in diabetic patients. The tuber root powder of Ipomoea mauritiana thus can serve a beneficial
purpose to both coronary as well as diabetic patients or persons who are more susceptible to the above two
conditions. Overall, it can be concluded that the results obtained in the present study validate the folk
medicinal use of the tuber roots of this plant in weak heart conditions of patients. 
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