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ABSTRACT

Aims: The prevalence of type 2 diabetes may be most likely linked to obesity and its
prevalence appears to have increased as the prevalence of obesity increased. Dioscorea
alata L. has been observed to possess flavonoids which induce antidiabetic effect and
phenolic compounds which could help in weight management. It has been postulated
that any therapeutic regimes that can limit weight gain while simultaneously controlling
blood glucose levels will be effective in managing diabetes. This study was conducted to
determine the effect of this rich plant on food intake, blood glucose and body weight in a
normal non- diabetic state.

Materials and Methods: The tuber was washed and the edible portion was dried at
50°C, powdered, passed through 60 mesh sieve (BS), the powder was extracted with hot
(70°C) distilled water in a mechanical shaker for 24 h, filtered and freeze dried to yield
aqueous extract. Twenty male wistar rats were used for this study; the rats were
randomly assigned into five groups of five rats per group. Rats in group 1 served as
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control and were administered 0.3ml of 0.9% sodium chloride while Group 2, 3 and 4
received Dioscorea alata L. (DA) extract at 100mg/kg, 200mg/kg and 300mg/kg of body
weight respectively for a period of 21 days. Food intake, Fasting blood glucose and body
weight were measured.

Results: The results showed that food intake, fasting blood glucose level and body
weight were significantly (P=.05) reduced when compared with the control group.
Conclusion: Therefore, we recommend that with further research into the extraction of
the active constituent of Dioscorea alata L. that caused the reduced food intake, this
plant could serve as a great therapeutic diet in the management of diabetes.
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1. INTRODUCTION

The prevalence of type 2 diabetes may be most likely linked to obesity and its prevalence
appears to have increased as the prevalence of obesity increased [1]. It has been estimated
that the proportion of diabetes mellitus among adults between the ages of 20 and 79 was
6.4% in the year 2010 and will increase to 7.7% in 2030 worldwide [2]. Weight gain is a
major risk factor in the development of the disease [3, 4] with a 9% relative increase in
prevalence being reported for every 1kg gain in body weight [4]. Obesity and type 2 diabetes
are occurring at epidemic rates in the United States and in the 8-year period from 1990 to
1998, there was a 33% increase [5]. As many as 80-90% of patients with type 2 diabetes
are overweight, and this negatively influences the existing physiological and metabolic
disorders associated with the disease. In particular, hyperglycaemia, hyperlipidaemia and
hypertension [3, 6] can greatly increase the risk of early death [7].

Intervention studies have shown that a structured lifestyle intervention including dietary
change, weight loss and increased physical activity can reduce the risk of progressing to
diabetes mellitus from impaired glucose tolerance [8, 9].

Food intake is regulated by the complex interaction of psychological and physiological
events associated with ingestion. Many different factors including biological, behavioural and
environmental, have an influence on appetite. Abstinence from food is not a good approach
to weight loss; it leads to “hunger” which is the biological drive that forces one to search for
food. It determines when one eats and how much to eat [10], sometimes leading to eating
more than one used to or need. It was thought that energy restriction might be the most
effective way for individuals with insulin resistance, obesity and/or non-insulin dependent
diabetes mellitus to improve their glucose control and plasma lipid profile and lose weight
[11]. However, weight loss by this method also reduces satiety and increases appetite, which
makes adherence to an energy- restricted diet difficult [12]. Stabilization of blood sugar,
hunger control, and preservation of lean body mass and metabolism is important.

Relationship exists between food intake and body weight, lesions in the lateral hypothalamus
(hunger center) leads to anorexia and loss of body weight while lesions in the ventromedial
hypothalamus (satiety center) leads to overeating and obesity, therefore the amount and
type of food eaten affect body weight.

The fasting blood glucose level is the most commonly used indication of overall glucose

homeostasis, largely because disturbing events such as food intake are avoided. The mean
normal blood glucose level in humans is about 4 mM (4 mmol/L or 72 mg/dL, i.e.
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milligrams/deciliter) [13] however, this level fluctuates throughout the day. Glucose levels are
usually lowest in the morning, before the first meal of the day (termed "the fasting level"),
and rise after meals for an hour or two by a few millimolar. The normal blood glucose level
(tested while fasting) for non-diabetics, should be between 70 and 100 milligrams per
deciliter (mg/dL). Blood sugar levels for those without diabetes and who are not fasting
should be below 125 mg/dL. [14]. The American Diabetes Association recommends a fasting
plasma glucose level of 70-130 mg/dL (3.9-7.2 mmol/L) and after meals less than 180
mg/dL (10 mmol/L) for diabetics [15].

Consumption of both simple and complex carbohydrates raises blood glucose levels, which
in turn stimulate insulin release by the pancreas, hypersecretion of insulin leads to a rapid
drop in blood glucose level, prompt onset of hunger, and the desire to eat soon after the
initial meal. This cycle leads to more frequent meals, overall increase in caloric intake and
obesity [16], but long term animal models have shown that diets high in simple
carbohydrates are more rapidly absorbed into the blood stream than complex carbohydrates
causing hyperglycemia and hypersecretion of insulin which promote the growth of fat tissue,
visceral fat stores and higher concentrations of lipogenic enzymes and can promote weight
gain than do moderate calorie, complex carbohydrate diets [17].

Dioscorea alata L (DA) is a species of yam, a tuberous root vegetable that is bright lavender
in color. It is wide spread in distribution being grown in tropics and subtropics of Africa,
America, Asia and Caribbean [18]. In Indian traditional medicine, the tuber is used as a
diuretic, aphrodisiac, anthelminitic and antidiabetic [19]. Researchers have shown that
Dioscorea alata L. contain most notably carotenoids and anthocyanins like potato [20].

Dioscoreaceae (D. alata, D. batatas, D. bulbilfera, D. opposita) has health beneficial
compounds such as dioscorin [21, 22, 23] diosgenin [24, 25, 26] and water soluble
polysaccharides (WSP) [27]. Dioscorin is the major storage protein in yam and functions
against angiotensin, which converts enzyme to cause hypertension [28]. Diosgenin is used
in making progesterone and other steroid drugs [29]. Some studies showed that WSP had
hypoglycemic effect [30].

Maithili et al. [31] reported on the “antidiabetic activity of ethanolic extract of Dioscorea alata
L. in glucose loaded and alloxan induced diabetic rats”. Phytochemical analysis of the plant
showed that it contains flavonoids and phenolic compounds. Hydro-Q chromene, gamma-
tocopherol-9, alpha-tocopherol, coenzyme Q, 1-feruloylglycerol, cyanidine-3-glucoside,
peonidin-3-gentiobioside, alatanins A, B and C have also been discovered in the tubers of
the plant, any of which could induce hypoglycemic effect [32,33] and phenolic compounds
that possess potent antioxidant effect which could induce weight loss and aid metabolism
[34]. However, it has also been reported that flavonoids constitute active biological principles
of most medicinal plants with hypoglycemic and antidiabetic properties [32]. Therefore the
antidiabetic and hypoglycemic activity of Dioscorea alata L. could be also closely linked to its
flavonoids constituents.

It was postulated by David- Russell Jones [35] that any therapeutic regimes that can limit
weight gain, or even reduce weight, while simultaneously controlling blood glucose levels will
be welcomed in the management of diabetes.

The occurrence of diabetes has been observed to increase due to excessive weight gain

which might be due to increased food intake and blood glucose level. Dioscorea alata L. has
been observed to possess anti-diabetic properties which could help in managing body
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weight. Therefore the study of the effect of this rich plant on food intake, “blood glucose and
body weight in a normal non- diabetic state became expedient.

2. MATERIALS AND METHODS
2.1 Plant Material and Preparation of Extracts

Dioscorea alata L. tubers were purchased locally from the Ogbette main market, Enugu and
subsequently identified and authenticated by a Botanist of the Botany Department of the
University of Nigeria, Nsukka. The tubers were washed and the non edible portion (peel)
discarded. The edible portion was dried at 50°C, grinded, passed through 60 mesh sieve
(BS) and stored in an air tight container at 4°C till further use. To obtain the aqueous extract
of Dioscorea alata L., the powder was extracted with hot (70°C) distilled water in a
mechanical shaker for 24 h, filtered and freeze dried. The acute oral toxicity test was carried
out by Lorke’s method, [36]. There were no mortality or any toxic reactions found at the
maximum tested dose of 2000mg/kg. Therefore, the extract was administered at 100, 200
and 300mg/kg body weight.

2.2 Animals Preparation, Experimental Groupings and Treatment

Twenty male Wistar rats were used for this study. The animals are inbred healthy male rats
were obtained from the University of Nigeria, Enugu campus Animal House. The animals
were kept in a conducive, healthy environment for the period of the experiment in clean
steel-gauzed cages. They were fed on standardized animal pellets (suppex starter fedR) and
tap water ad libitum for two weeks for acclimatization to standard laboratory conditions
before the experiment. Before the commencement of the experiment, the rats weighed
averagely between 170 and 180g. The rats were acclimatized for two weeks and were
randomly assigned into five groups of five rats per group. Rats in group 1 served as control
and were administered 0.3ml of 0.9% sodium chloride while Group 2, 3 and 4 received
Dioscorea alata L. (DA) extract at 100mg/kg, 200mg/kg and 300mg/kg of body weight
respectively for a period of 21 days.

Administration of the aqueous extract was done orally 10 minutes before feeding (to allow
the animals stabilize) by means of calibrated syringe with attached rubber cannula. The
experimental procedures involving the animals and their care were in line with the approved
guidelines by the local research and ethical committee.

Fasting blood glucose was determined after an overnight fasting and body weight was
measured before the commencement of extract administration and further readings were
taken every 7 days. Fasting blood glucose level and changes in body weight were measured
on days O (initial reading), 7, 14 and 21.Fasting blood glucose level was measured using a
glucometer (Life Scan Inc. milano, Italy), and the body weight was measured with a spring
balance. Thereafter, food intake was determined everyday by giving 100g of feed to all
groups and the remaining quantity was been measured the following day to determine the
guantity eaten by each group [37].

2.3 Statistical Analysis
Data gotten from the study were subjected to descriptive statistics and the results presented

as means = standard error of mean. Differences between means were separated by one-

1874



British Journal of Medicine & Medical Research, 3(4): 1871-1880, 2013

way analysis of variance (ANOVA), followed by post hoc multiple comparisons (Gabriel),
with the least significant threshold employed at p=.05. Data analysis was done using the
statistical software package SPSS for windows version 17.0 (SPSS Inc., Chicago, IL, USA).

3. RESULTS

3.1 Comparison of Food Intake in the Different Experimental Groups

Table 1 showed the effect of Dioscorea alata L. (DA) extract on the food intake of the various
groups at the different concentrations. The result showed that the food intake of the treated
groups were significantly lower than those of the control group. At 100mg/kg, the food intake
was not significantly different from the control group but a more significant reduction was
observed at 300mg/kg. There was an inverse relationship between the extract doses and
food intake. The food intake decreased as the extract dose increased.

Table 1. Comparison of food intake in the different experimental groups

Groups Food intake (grams)

Week 1 Week 2 Week 3
Control 88.57+2.10 89.86+1.65 92.14+1.84
DA 1 (100mg/kg) 87.86+1.91 86.14+1.82 87.00+0.82*
DA 2 (200mg/kg) 77.86+3.24* 74.29+2.54*  79.29+1.30*
DA 3 (300mg/kQg) 76.42+2.37*  73.57+4.19* 75.71+2.97*°

*=p=.05 vs control; a= p=.05 vs DA 1
DA 1- Dioscorea alata L. at 100mg/kg

3.2 Comparison of Fasting Blood Glucose Level in the Different Experimental
Groups

Table 2 showed the effect of DA extract on the fasting blood glucose level. The initial blood
glucose levels of all treated groups were not significantly different from the control at the
onset of the experiment. The extract caused a reduction in the fasting blood glucose level of
test groups in a dose dependent manner.

Table 2. Comparison of fasting blood glucose level in the different experimental

groups
Groups Initial Fasting blood glucose level (mg/dl)
Week 1 Week 2 Week 3
Control 61.00+3.38 79.60£2.53 89.20+4.86 97.40+5.94
DA 1 (100mg/kQ) 65.20+2.91 67.20+1.65* 63.80+2.18*  61.00+1.72*
DA 2 (200mg/kQ) 65.20+2.75 68.80+1.84* 61.00+2.58*  58.40+1.55*
DA 3 (300mg/kg) 67.80+3.98 65.60+5.85* 55.40+4.95*  49.80+2.58*%

*=p=.05 vs control; a= p=.05 vs DA 1
DA 1- Dioscorea alata L. at 100mg/kg
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3.3 Comparison of Body Weight Changes in the Different Experimental
Groups

Table 3 showed the mean body weight changes of the various treatment groups given DA
extract and those of the baseline control. The initial body weight of all the groups was not
significantly different but over the weeks, the body weight of the treated groups became
significantly lower than the control group. At 100 and 200mg/kg, there was an increase in
body weight, but at 300mg/kg, it was observed that more reduction in body weight was
observed in the group where the food intake and fasting blood glucose (FBG) was observed
to be more reduced therefore the more weight loss observed at this concentration might be
due to the more reduction in food intake and fasting blood glucose.

Table 3. Comparison of body weight changes in the different experimental groups

Groups Initial Body weight (grams)

Week 1 Week 2 Week 3
Control 180.00+0.63 195.00+2.74  220.00+1.58 255.00+1.48
DA 1 (100mg/kg) 179.00+0.44 190.00+1.87  217.00+1.55* 235.00+0.89*
DA 2 (200mg/kg) 180.00+0.55 188.20+0.84* 200.60+1.87* 215.40+0.81*
DA 3 (300mg/kg) 180.00+0.63 178.60+0.50* 182.60+1.33* 190.80+0.86*°

*=p=.05 vs control; a= p=.05 vs DA 1
DA 1- Dioscorea alata L. at 100mg/kg

4. DISCUSSION

Significance of appetite control in weight management cannot be overemphasized; appetite
control plays a vital role between energy consumption and energy expenditure [38].
Sustained increases in energy intake can lead to increased body weight and an
accompanying increase in energy expenditure. Body weight will stabilize and energy
balance will be achieved when energy expenditure is increased to the level of energy intake.
Conversely, a decrease in energy intake will disrupt energy balance and produce a loss of
body weight accompanied by a reduction in energy expenditure. Body weight will stabilize
when energy expenditure declines to the level of energy intake [38].

In the present study, it was observed that in the extract-treated groups there was a reduction
in food intake which probably resulted in the weight loss observed. The food intake, blood
glucose level and body weight were significantly (p=.05) reduced in a dose dependent
manner when compared with the control group. The weight loss observed in the extract-
treated groups might be due to reduced food intake which probably increased satiety or the
reduction in the fasting blood glucose level because a reduced glucose level may help the
body to use stored reserves from fat or muscle, gradually leading to weight loss.

The study indicated that DA was able to significantly decrease food intake when compared
with the control group. There is paucity of data on the effect of DA on food intake therefore
the mechanism for the reduction in food intake is probably unknown but it might be due to
increased satiety level, some components of the plants might act by increasing the level of
some enzyme or hormone (e.g. Cholecystokinnin) known to increase satiety thereby
decreasing appetite and hunger ratings which led to the reduced food intake observed. The
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higher dose of 200mg/kg and 300mg/kg might stimulate these enzymes more, therefore
increasing satiety and causing a more reduced food intake at these doses.

Also, flavonoids and phenolic compounds [32, 33, and 34] which are believed to be present
in the tubers of this plant which helps maintain blood sugar level might also stimulate some
enzymes in the synthetic pathway of DA digestion which might also enhance satiety thereby
reducing the intake of food.

All rats used for these study have a normal fasting blood glucose level because as with all
fasted mammals, the blood glucose level decreases significantly over time since no sugar is
consumed. Fasting blood glucose for rats ranges from 50 to 109 mg/dl [39] and the fasting
blood glucose level of rats used for the study ranges from 50 to 97 mg/dl, therefore the
fasting blood glucose level of all the different study groups all still fall within the normal
range. Initially, the glucose level of all the extract-treated group were not significantly
different from the control group but at the end of the study, the fasting blood glucose level of
the various treatment groups became significantly lower than the control group, though they
all still fall within the normal range for a fasted rat.

In Table 2, DA was observed to cause a significant reduction in glucose level when
compared with the control. According to our study, the higher dose of Dioscorea alata L. at
300mg/kg was observed to have a more hypoglycemic effect which could mean that
Dioscorea alata L. in high dose could cause slight hypoglycemic effect and our data are in
line with the results from the study by Maithili et al. [31] who reported that in glucose loaded
normal rats, the treatment with the extract of Dioscorea alata L. showed a highly significant
reduction (p=.001) in blood glucose levels at the doses of 100 and 200 mg/kg respectively,
therefore the higher dose of 300mg/kg might be responsible for the slight hypoglycemia and
probably because the rats were normal models and not diabetic. This could imply that
excess intake of Dioscorea alata L. in normal individuals might not be beneficial.

Our study also supports the report by Teti Estiasih et al [30] who observed that WSP from
Dioscorea hispida has hypoglycemic polysaccharides that are able to reduce blood glucose
level in hyperglycemia condition; the mechanisms of blood glucose level decline were
glucose absorption inhibition and short chain fatty acids (SCFA) formation. WSP has also
been found in the tubers of Dioscorea alata L. [27]. Odetola et al. [32] reported that
flavonoids constitute active biological principles of most medicinal plants with hypoglycemic
and antidiabetic properties. Therefore, the hypoglycemic effects of the DA plant in this study
might be as a result of a synergistic effect between flavonoids and WSP in potentiating each
other’s effect thereby reducing blood glucose level.

Restraint from food is not the best way in the control of weight gain, it is believed to lead to
hunger sometimes leading to eating more than one used to or need, this could result from a
rapid fall in the blood glucose level which reduces satiety and increases appetite and
willingness to eat more, but a successful and healthy weight loss could be achieved if the
blood glucose level is maintained within the normal fasting levels.

In this study, it was observed that though there was reduced food intake in the treated rats, a
reduced fasting blood glucose level and a healthy weight loss was observed because the
fasting blood glucose level was reduced but maintained which might lead to the inhibition of
insulin secretion because there is no excess glucose in circulation thereby increasing the
mobilization and degradation of fat from body’s stored reserve. The reduction in body weight
might also be due to the phenolic compounds which are believed to be present in the tubers
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of the plant [34] which have been observed to have antioxidant effect which could help in
weight management and may help prevent diabetes and obesity as well.

5. CONCLUSION

As it has been suggested that any therapy that could reduce food intake thereby limiting
weight gain, or even reduce weight, while simultaneously controlling blood glucose levels will
be very efficient in managing diabetes. According to our study, Dioscorea alata L. extract
has met these criteria to a large extent; therefore, we recommend that with further research
into the extraction of the active constituent of Dioscorea alata L. that caused the reduced
food intake and body weight, this plant could serve as a great therapeutic diet in the
management of diabetes.

CONSENT
Not applicable.
ETHICAL APPROVAL

All authors hereby declare that all experiments have been examined and approved by the
appropriate ethics committee and have therefore been performed in accordance with the
ethical standards laid down in the 1964 Declaration of Helsinki.

COMPETING INTERESTS
Authors have declared that no competing interests exist.

REFERENCES

1. Flegal KM, Carroll MD, Ogden CL, Johnson CL. Prevalence and trends in obesity
among US adults, 1999-2000. JAMA. 2002;288:1723-7.

2. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of diabetes for
2010 and 2030. Diabetes Res Clin Pract. 2010;87:4-14.

3. Maggio CA, Pi-Sunyer FX. The prevention and treatment of obesity: application to type
2 diabetes. Diabetes Care. 1997;20:1744—66.

4. Pi-Sunyer FX. Medical hazards of obesity. Ann Intern Med. 1993;119:655-60.

5 Mokdad AH, Ford ES, Bowman BA, Nelson DE, Engelgau MM, Vinicor F, Marks JS.
Diabetes trends in the US: 1990-1998. Diabetes Care. 2000;23:1278-83.

6. Wing RR. Weight loss in the management of type 2 diabetes.In: Gerstein HC, Haynes
R. Evidence-Based Diabetes Care, Hamilton. Ontario: BC Decker Inc. 2000;252:76.

7. Mulnier HE, Seaman HE, Raleigh VS, Soedamah-Muthu SS, Colhoun HM, Lawrenson
RA. Mortality in people with Type 2 diabetes in the UK. Diabetic Medicine.
2006;23(5):516-21.

8. A position statement of the American Diabetes Association. Nutrition
Recommendations and Interventions for Diabetes.doi: 10.2337/dc08-S061. Diabetes
Care January. 2008;31:561-S78.

1878



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

British Journal of Medicine & Medical Research, 3(4): 1871-1880, 2013

Ronald J. Sigal, Glen P. Kenny, David H. Wasserman, Carmen Castaneda-Sceppa,
and Russell D. White. Physical Activity/Exercise and Type 2 Diabetes.doi:
10.2337/dc06-9910. Diabetes Care. 2006;29(6):1433-1438.

Brand-Miller JC, Holt SHA, Pawlak DB, McMillan J. Glycemic index and obesity.
American Journal of Clinical Nutrition. 2002;76(1):281-5.

Kelley DE, Wing R, Buonocore C, Sturis J, Polonsky K, Fitzsimmons M. Relative
effects of calorie restriction and weight loss in non insulin-dependent diabetes mellitus.
Journal of Clinical Endocrinology and Metabolism. 1993;77:1287-1293.

Cummings JH, Beatty ER, Kingman SM. Digestion and physiological properties of
resistant starch in the human large bowel. British Journal of Nutrition. 1996;75:733-
747,

What are mg/dl and mmol/I? How to convert? Glucose? Cholesterol? Advameg, Inc.
Available at:_http://www.fags.org/fags/diabetes/fag/partl/section-9.html.

Glucose test - blood. NIH - National Institutes of Health. Available at:
http://www.nIm.nih.gov/medlineplus/ency/article/003482.htm.

American Diabetes Association. Diabetes Care 29 (Supplement 1): 51-580.
PMID 16373931. "Standards of Medical Care-Table 6 and Table 7, Correlation
between A1C level and Mean Plasma Glucose Levels on Multiple Testing over 2-3
months. Diabetes Care; 2006.

Hill AJ, Peikin SR, Ryan CA, Blundell JE. Oral administration of proteinase inhibitor II
from potatoes reduces energy intake in man. Physiology Behaviour. 1990;48:241-246
Brand-Miller JC, Holt SHA, Pawlak DB., McMillan J. Glycemic index and obesity.
American Journal of Clinical Nutrition. 2002;76(1):281-5.

Chiedozie NE, Robert A, James KE, Mpoko B. Genetic diversity of organoleptic
properties in water yam (Dioscorea alata L.). Journal of Science of Food Agric.
2003;83:858-865.

Rodrignez-Sosa EJ, Gonzalez MA. Preparation of yam (Dioscorea alata L.) flakes.
Journal of Agric. University of Puerto Rico. 1992;56:39-45.

Brown C, Wrolstand R, Clevidence B. Breeding potatoes with high antioxidant
values.Proceedings of the Washington State Potato Conference; 2001.

Hou CW, Lee MH, Chen HJ, Liang WL, Han CH, Liu YW, Lin YH. Antioxidant activities
of dioscorin, the storage protein of yam (Dioscorea batatas Decne) tuber. J Agric Food
Chem. 2001;49:4956-4960.

Liu YW, Shang HF, Wang CK, Hsu FL, Hou W.C. Immunomodulatory activity of
dioscorin, the storage protein of yam (Dioscorea alata cv. Tainong no.1) tuber”. Food
and Chem Toxicol. 2007;45:2312-2318,.

Chan YC, Hsu CK, Wang MF, Liao JW, Su TY. Beneficial effect of yam on the amyloid
B-protein, monoamine oxidase B and cognitive deficit in mice with accelerated
senescence. J Sci Food Agric. 2006;86:1517-1525.

Chou ST, Chiang BH, Chung YC, Chen PC, Hsu CK. Effects of storage temperatures
on the antioxidative activity and composition of yam. Food Chem. 2006;98:618—623.
Braun L. Wild yam Dioscorea sp. Complementary Medicine. 2008;7(2):40-42.

Yang DJ, Lin JT. Effects of different storage conditions on steroidal saponins in yam
(Dioscorea pseudojaponica Yamamoto) tubers. Food Chem. 2008;110:670-677.

Liu YM, Lin KW. Antioxidative ability, dioscorin stability, and the quality of yam chips
from various yam species as affected by processing method. J Food Sci.
2009;74(2):118-C125.

Hsu FH, Lin YH., Lee MH, Lin CL, Hou WC. Both dioscorin, the tuber storage protein
of yam (Dioscorea alata cv. Tainong No. 1), and its peptic hydrolysates exhibited
angiotensin  converting enzyme inhibitory activities. J Agric Food Chem.
2002;50(21):6109-6113.

1879



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

British Journal of Medicine & Medical Research, 3(4): 1871-1880, 2013

Zava DT, Dollbaum CM, Blen M. Estrogen and progestin bioactivity of foods, herbs,
and spices. Proc. Soc. Exp. Biol. Med. 1998;217:369-378.

Teti Estiasih, Harijono, Weny Bekti Sunarharum, Atina Rahmawati. Hypoglycemic
Activity of Water Soluble Polysaccharides of Yam (Dioscorea hispida Dents) Prepared
by Aqueous, Papain, and Tempeh Inoculum Assisted Extractions. World Academy of
Science, Engineering and Technology. 2012;70.

Maithili V, Dhanabal SP, Manhendran S, Vavivelan R. Antidiabetic activity of ethanolic
extract of tubers of Dioscorea alata L. in alloxan induced diabetic rats. Indian Journal
of Pharmacology. 2011;43(4):455-459.

Odetola AA, Akinloye O, Egunjobi C, Adekunle WA, Ayoola AO. Possible antidiabetic
and antihyperlipidaemic effect of fermented Parkiabiglobosa (JACQ) extract in alloxan-
induced diabetic rats. Clinical Experimental Pharmacology Physiology. 2006;33:808—
12.

Cheng WY, Kuo YH, Huang CJ. Isolation and identification of novel estrogenic
compounds in yam tubers (Dioscorea alata Cv. Tainung No. 2). Journal of Agric Food
Chemistry. 2007;55:7350-8.

Faiyaz Ahmed, Asna UrooJ. Total Phenolic content and antioxidant activity of aqueous
and methanol extracts of Dioscorea alata L. tuber. Journal of Pharmacy Research.
2009;2(10):1663-1665.

David Russel Jones. Blood Glucose and Bodyweight in Type 2 Diabetes-Are These
Compatible Treatment Targets? A report at Touch Briefings; 2008.

Lorke D. A new approach to practical acute toxicity testing. Arch. Toxicol.
1983;54:275-287.

Flint A, Raben A, Blundell JE, Astrup A. Reproducibility, power and validity of visual
analogue scales in assessment of appetite sensations in single test meal studies.
International Journal of Obesity 2000;24:38—48.

Arora S. Role of neuropeptides in appetite regulation and obesity. Neuropeptides.
2006;40:375-401.

Linda K. Butler. Regulation of blood glucose levels in normal and diabetic rats; 1995.

© 2013 Olubobokun et al.; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history.php?iid=205&id=12&aid=1514

1880




