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Abstract

Different allopathic drugs are being used for the treatment of diabetes mellitus but more emphasis are being placed
on the use of medicinal plants, herbs, and natural extracts of fruits and vegetables due to their easy availability, easy
consummation with low cost, and with no well-reported side effects. White skinned sweet potato (WSSP; Ipbomoea
batatas L.) peel-off was selected to find out its antidiabetic potential as well as to explore the effects on selected
biochemical parameters in diabetes-induced Wistar rats. In young (3—4 months) and old (up to | year) diabetic Wistar
rats, it was found that WSSP (1. batatas L.) peel-off significantly (P <<0.05) decreased blood glucose level, protein glycation
level, total cholesterol, triglycerides, and low-density lipoprotein (LDL)-cholesterol. A significant (P<<0.05) increase in
high-density lipoprotein (HDL)-cholesterol level after treatment was also reported. Furthermore, it was also found that
WSSP peel-off also had beneficial effects on total protein concentration, albumin, globulin, and liver enzymes (serum
glutamic oxaloacetic transaminase (SGOT) and serum glutamic pyruvic transaminase (SGPT)). It might be concluded that
antidiabetic potential of WSSP extract is due to the presence of bioactive compounds like glycoprotein, anthocyanins,
alkaloids, and flavonoids, which act as insulin-like molecules or insulin secretagogues constituents in sweet potatoes
peel-off and these antidiabetic proteins were extracted out in more concentration in methanol due to its organic nature.
Further research is needed to purify and quantify the antidiabetic components responsible for antidiabetic effects of
WSSP and it should be available in compact dose form for the treatment of diabetic patients.
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pathogenesis and diabetic complications in type 2
diabetes mellitus. Amplified activities of liver
enzymes, for example, aspartate aminotransferase
(AST; serum glutamic oxaloacetic transaminase
(SGOT)) and alanine aminotransferase (ALT;
serum glutamic pyruvic transaminase (SGPT)) are
indicators of hepatocellular damage.’->

Along with exercise, modern drugs such as
pioglitazone, biguanides, meglitinides, thiazolidin-
edione, alpha glucosidase inhibitors, and sulpho-
nylureas have better efficacy but lead to side effects
like hypoglycemia, gastrointestinal tract distur-
bance, obesity, water intoxication, and hypona-
tremia with high cost.® It has been reported that
herbal medicines are gaining popularity to show
better efficacy with no or very rare side effects
proven by both in vivo and in vitro studies. Various
chemical constituents or compounds obtained from
medicinal plants have proven their efficacy and
safety in the treatment of diabetes mellitus.”
Globally, potato is the fourth most crop cultivated,
and due to high fiber contents especially skins left
on and low glycemic index, sweet potatoes are a
good food choice for diabetics. Pancreas does not
face over burden on ingesting low-glycemic foods,
and slow release of sugar also makes one feel sati-
ated longer and could help to control blood sugar
in diabetics. It was reported that antidiabetic effects
of sweet potato were due to acylated anthocyanins,
such as caffeoylsophorose, which acts as alpha-
glucosidase inhibitor. Furthermore, adiponectin
secreted by transgenic potato decreases the risk of
type 2 diabetes mellitus, obesity, and hypertension.
White skinned sweet potatoes (WSSPs) have hypo-
glycemic activity, and it increases the blood insulin
level. WSSP increases the glucose tolerance and
suppresses the glucose concentration after glucose
loading in streptozotocin-induced diabetic rats.®?
There are clear differences in insulin release
between young and old Wistar rats. The acute insu-
lin response was slower in older animals and did
not reach as high as those obtained in young rats.
Old rats appear to respond slowly as well as young
ones to insulin. Pancreatic beta cells therefore
retain response to the insulin-tropic effect with
increasing age in Wistar rats. Therefore, this study
was planned to explore the antidiabetic effect of
WSSP (Ilpomoea batatas L.) using diabetes-
induced Wistar rats as experimental animal.
Furthermore, it is well reported that young age
population have more significant potential to

recover as compared to old age population, so both
young and old age rats were selected to explore the
effect of herbal preparation.

Materials and methods
Preparation of plant extract

1. batatas was purchased from local market of
Faisalabad (Pakistan). Plant was authenticated and
specimen was kept in herbarium of Department of
Physiology and Pharmacology, University of
Agriculture, Faisalabad. Roots of 1. batatas were
used to prepare methanolic extract by following
Metgud and Kore!'® method. After each extraction,
extract was filtered by Whattman filter paper no. 1
and evaporated to dryness via rotary evaporator
under reduced pressure.

Experimental animals and induction of diabetes

Normal male Wistar rats (Laboratory bred) were
used in this study. Both young and old rats are used
in this study of WSSP peel-off on diabetic rats.
Both young and old rats were used to confirm the
effect of age in case of diabetes. Animals were
acclimatized for 14 days. Animals were kept under
standard animal housing conditions, that is, in
room temperature facility with 12h dark/light
cycle. Throughout the study, animals were pro-
vided with unlimited access to standard diet and
water ad libitum.

Diabetes was induced by administration of
alloxan monohydrate (150 mg/kg (S/C)), after an
overnight fasting for 12h (had access only to
water), to make them more prone to develop dia-
betes. Alloxan monohydrate was dissolved in
0.9% NacCl solution and administrated to male
Wistar rats. After 3 days of alloxan monohydrate
induction, glucose level was monitored. Wistar
rats having blood glucose level of 200 = 14.91 mg/
dL after 3 days were selected for this study. It was
monitored by rapid glucose estimation method
(NIPRO blood diagnostic strips) that there is no
significant (P < 0.05) difference in blood glucose
level of all diabetic animal groups prior to con-
ducting experiments.

Experimental group

A total of 36 rats including young (3—4 months;
n=18) and old (up to 1year; n=18) were selected
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for this study and animals were kept at standard
housing conditions with 12h light/dark cycle.
These rats were kept in animal house situated at the
Department of Physiology and Pharmacology,
University of Agriculture, Faisalabad. Animals
were given ad libitum access to water and standard
diet. The animals were divided into six groups as
Group 1 to Group 6. Group 1: Normal control
young animals; Group 2: Normal control old ani-
mals; Group 3: Diabetic control young animals;
Group 4: Diabetic control old animals; Group 5:
Methanol extract—treated young diabetic rats; and
Group 6: Methanol extract—treated old diabetic
rats. Diabetic groups were given orally methanol
extract with dose rate of 4g/kg/day daily for
14 days on the basis of literature reviewed and pri-
mary dose optimization study having maximum
antidiabetics affect. Feed usage and body weight of
experimental rats were recorded before starting the
dose and at 3rd, 6th, 9th, 12th, and 15th day of the
experiment.

Physical and biochemical parameters analysis

Physical parameters including body weight, feed
consumption, and water intake of each group were
measured at 9:00 according to Pakistan standard
time. Blood samples from all groups were col-
lected after specific intervals in heparinized tubes.
Plasma was separated after centrifugation and pro-
cessed to find out blood glucose level, glycation
level, total proteins, cholesterol level, liver
enzyme, and cardiac enzymes by following stand-
ard protocols.

Statistical analysis

The obtained data subjected to statistical analysis
for the determination of significance by using
one-way analysis of variance (ANOVA). All data
are expressed as means * standard deviation.
Statistical significance is expressed by P values
less than 0.05.

Results
Physical parameters

Results of physical parameters are presented in
Table 1 including body weight (grams) and feed
consumption (grams) as mean = standard error
(SE) of young and old rats at various days in

normal and diabetic group treated rats treated with
methanol extract sweet potato peel-off. The inter-
action of body weight with days, age, and groups
was not significant (P> 0.05). The overall mean of
body weight with days and overall mean of body
weight with age and groups was significantly
(P <0.05) different. Furthermore, the highest feed
consumption was shown by old rats of the control
group in eight day and diabetic treated rats of old
groups in the 12th day. While the rats of the dia-
betic treated group were shown the lowest feed
consumption in the 12th day. The highest interac-
tion of the overall mean of the feed consumption
with day was appeared in the 5th and 8th days, and
lowest was shown on 12th day. The overall mean
of the feed consumption with days and groups was
appeared in old control rats group, while lowest
was shown in the old rats of the diabetic treated

group.

Biochemical parameters

Results of different selected parameters like glu-
cose (mg/dL), protein glycation level (%), total
cholesterol (mg/dL), triglycerides (mg/dL), high-
density lipoprotein (HDL) cholesterol (mg/dL),
low-density lipoprotein (LDL) cholesterol (mg/
dL), protein concentration (g/dL), albumin (g/dL),
globulin (g/dL), and liver enzymes, namely, SGOT
(U/L) and SGPT (U/L), after giving WSSP (I
batatas L.) peel-off methanolic extract both to
young and old age Wistar rats for 14 days are rep-
resented as mean = SE in Figures 1 and 2. It was
found that WSSP (/. batatas L.) peel-off signifi-
cantly (P <0.05) decreased blood glucose level,
protein glycation level, total cholesterol, triglycer-
ides, and LDL-cholesterol. A significant (P < 0.05)
increase in HDL-cholesterol level after treatment
was also reported. Furthermore, it was also found
that WSSP peel-off also had beneficial effects on
total protein concentration, albumin, globulin, and
liver enzymes (SGOT and SGPT).

Discussion

The decrease in body weight in diabetes might be
due to the less feed intake because sweet potatoes
are rich in dietary fibers, have low glycemic index
with reduced digestion, and provide the fullness of
stomach requirement.!! Decrease in body weight
might also be due to the improvement in glucose
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Figure 1. Mean * SE plasma total protein, albumin, globulin, glycation concentration in all groups (control, diabetic, and methanol
extract treated) of young and old rats (*significant P < 0.05; **non-significant P> 0.05).
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Figure 2. Mean * SE plasma glucose, cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol, SGPT, and SGOT in all groups
(control, diabetic, and methanol extract treated) of young and old rats (*significant P<<0.05, **non-significant P> 0.05).

control after treatment with WSSP. The overall
mean of feed intake with age and groups differs
non-significantly in methanol extract treatment.
Diabetic rats treated with methanol extract of white
skin sweet potato peel-oft had less feed intake than
the control group rats irrespective of their days and
age due to high fiber contents in WSSP, which sat-
isfied the appetite and control the feed intake by
slowing down the digestion.

Carotenoids in WSSP might decrease blood glu-
cose level and insulin resistance in our body.'? The
overall mean of young and old rats and the

interaction of total protein with age and groups
were non-significant. The decrease in protein in
diabetic rats was the leading symptom of diabetes
(type I and type II) due to decreased uptake of
amino acid in peripheral tissues, and less produc-
tion of adenosine triphosphate (ATP) causes
decreased synthesis of protein; diabetes also con-
tributed to catabolic reaction via destruction of
structural protein.!3 Increase in the albumin and
globulin concentration indicated the effectiveness
of dose and decrease in glucose concentration,
which ultimately increases the protein production
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in liver acerbated by methanolic extract. Decrease
in glycation level prevents formation of reactive
oxygen species and reduces complications of type
2 diabetes. Elevated threat of atherosclerosis is due
to alteration in lipid/ lipoprotein metabolism in
diabetics. Our findings of cholesterol, triglyceride,
and LDL-cholesterol were similar to Ludvik et al.!4
findings, which might be due to increase in glucose
metabolism.

HDL plays a defensive function against athero-
sclerosis because of its function in reverse choles-
terol transport. HDL is also connected with
metabolism of triglyceride-rich lipoprotein by
stimulating lipoprotein lipase.

As diabetes is a metabolic disorder, it also affects
the metabolic actions of liver. Amplified activities
of liver enzymes, for example, AST and ALT, are
indicators of hepatocellular damage. Elevated
action of these markers is connected with insulin
resistance, metabolic disorder, and type 2 diabetes
mellitus and beneficial effect of methanol extract
of WSSP peel-off in diabetic rats was reported.'?
Finally, it could be concluded that administration
of WSSP (1. batatas L.) in young (3—4 months) and
old (up to 1year) Wistar rats have significantly
beneficial effects to regulate and control the glu-
cose metabolism which ultimately influences the
proteins and lipid metabolism in diabetics.
Although results of this study revealed antidiabetic
effects of methanolic 1. batatas L extract in experi-
mental Wistar rats, further research is needed to
identify and quantify the phytochemical constitu-
ents responsible for these effects.
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