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INTRODUCTION
Ipomoea batatas (sweet potato) leaf is widely used by local 

communities in Plateau state of Nigeria as a medicinal plant. Sweet 
potato belongs to the Domain: Eukarya Kingdom: Plantae; Phylum: 
Magnoliophyta; Class: Eudicotyledons; Order: Solanales; Family: 
Convolvulaceae; Genus: Ipomoea; and Species: Ipomoea batatas 
[3]. Sweet potato leaves are cooked as a vegetable in many parts of 
the world. Th ey are rich in vitamin B, carotene, iron, calcium, zinc 
and protein, and the crop is more tolerant of diseases, pests and 
high moisture than many other leafy vegetables grown in the tropics 
and because sweet potato tops can be harvested several times a year, 
their annual yield is much higher than many other green vegetables 
[4]. Sweet potato roots and tops to possess a variety of chemical 
compounds relevant to human health. About 80 to 90 percent of sweet 
potato dry matter is made up of carbohydrates, consisting mainly of 
starch and sugars with lesser amounts of pectin, hemicelluloses and 
cellulose [5]. On an average, starch constitutes 60 to 70 percent of 
the dry matter, but the proportion of starch to other carbohydrates 
varies greatly. Sweet potato also contains protein (0.46% to 2.93%), 
dietary fi ber (0.49% to 4.71%), lipid (0.06% to 0.48%) and ash (0.31% 
to 1.06%). It contains essential mineral nutrients such as Ca, P, Mg, 
Na, K, S, Fe, Cu, Zn, Mn, Al and B. Sweet potato is also an important 
source of vitamin A, thiamin, ribofl avin, niacin, ascorbic acid and 
many other functional compounds [4,6]. Sweet potato leaves to 
represent at least 15 anthocyanins and 6 polyphenolic compounds. 
Th ese biologically active compounds possess multifaceted action, 
including autoxidation, anti-mutagenicity, anti-infl ammation and 
anti-carcinogenesis [7]. Sweet potato leaves to contain more total 
polyphenols than any other commercial vegetables, including sweet 
potato roots and potato tubers [8]. As reported that streptozotocin 
is a glucose and amine urea compound. Also, the mechanism of 
streptozotocin action of streptozotocin (STZ, 2-deoxy-2-(3-(methyl-
3-nitrosoureido)-D-glucopyranose) is synthesized by Streptomycetes 
chromogens which is used to induce both insulin-dependent and 
non-insulin-dependent diabetes mellitus (IDDM and NIDDM, 
respectively .Recent experiments have proved that the main reason 
for the STZ-induced B cell death is alkylation of DNA which occurs 
in the streptozotocin – induced diabetic rats [9,10].

MATERIAL AND METHODS
Plant material

Ipomoea batatas leave was bought from building materials 
vegetable market, Jos-south Local Government area of Plateau state, 
Nigeria. Th e plant root and leaf was identifi ed and verifi ed with a 

voucher number (FHJ 232) at the, Herbarium Department, Federal 
College of Forestry Jos, Plateau state, Nigeria.

Experimental animals

Adult male Wister strains albino rats weighing from 150-200g were 
used to carry out the study. A minimum of twenty (20) adult albino 
rats was divided into 4 groups of 5 rats each. Th e rats were identifi ed 
as head, back, tail, right hand, and left  hand throughout diabetogen 
induction and plant aqueous treatment. Aft er randomization into 
various groups and before the start of the experiment, the rats were 
acclimatized to the animal house condition [11-13]. Th e rats were 
maintained on a standard rat feed consisting (70% Carbohydrate, 
14.50% protein, 7.0% Fat, 7.20% Fiber and 1.20% mineral) of 28 days 
and given water ad libitum.

Experimental Design

Th e animal groupings are as follows;

GROUP A- Normal control.

GROUP B- Diabetic control. 

GROUP C- Diabetic +Plant extracts (400mg / kg) body weight.

GROUP D Diabetic + Standard drug (Metformin; Rat dose = 
human dose (500mg)                        

Rat body weight x 7

Each group consists of four animals, n = 4.

All extracts were at a concentration of 400 mg/kg bwts. For 28 
days.

Preparation of extracts

Th e plant leaf was collected and removed from the stem and 
air dried at room temperature under shade. Th e dried plant leaf 
was pounded on powdery form using pestle and mortar. It was 
then sieved into a fi ne powder using mesh size of 180 microns. Th e 
powder was stored in an air - tight container until required for use. 
Th e preparation of the plant extract was carried out using hot water. 
100g of the fi ne powder was boiled in one (1) Liter of distilled water 
for 15 minutes (to ensure maximum extractions of phytochemicals) 
using hot plate. Th e mixture was allowed to stand for 30 minutes 
before fi ltering using atman fi lter paper No 1 to remove all extractable 
matters. Th e fi ltrate was dried in the autoclave at a temperature of 50 
-60°C for two weeks. Th e solid extract were kept in the refrigerator in 
an air tight container to be reconstituted in distilled water before use 
for treatment of diabetic rats.
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Administration of plant extracts

Th e Ipomoea batatas aqueous leaf extracts was administered 
through oral route at a dose of 400mg / kg body weight daily for 28 
days. Th e lethal dose of the plant through oral route is estimated at 
12g / kg.                                                             

Sample collection

Th e rats were anesthetized with ethyl ether at 29th day, the neck 
area was quickly cleared of fur and skin to expose the jugular veins. 
Blood samples were collected from the animals in batches.  Blood 
samples were separately collected into a clean, dry tube and allowed 
to clot for 45 minutes and spun at 3000 rpms for 5 minutes for the 
serum was used for biochemical assay (Blood glucose and kidney 
function tests). Another Blood sample was separately collected into 
an anti-coagulant (EDTA) bottle and were used for Hematological 
assay.

Biochemical parameters

Biochemical parameters assayed are blood glucose determined by 
method of Serum uric acid was determined by the method of serum 
creatinine was carried out by the method of serum urea hydrolyzed to 
ammonia in the presence of ureas in the Berthelot’s reaction [14-16].

Hematological parameters

Hematological parameters were determined using Mind ray 
Hematology Analyzer (Mind ray BC-2800, Guangzhou Shihai 
Medical Equipment Co. Ltd, China).

Statistical analysis

Data were presented as Mean ± Standard Deviation (SD) 
following one-way analysis of variance (ANOVA) using SPSS 
20.0 computer soft ware package (SPSS). Diff erences between were 
considered signifi cant.

RESULTS
At the end of the period of administration, there was a signifi cant 

decreased (p < 0.05) in the serum glucose level as compared to the 
normal control rats which was signifi cantly increased aft er induction 
of the diabetogen (Table I).

Kidney function

Th e urea, creatinine, and uric acid shows signifi cant decreased 
(p < 0.05) when compared to the normal control rats following 
administration of the aqueous plant extract (Table II).

Hematological parameters

Aqueous extracts from the plants increased signifi cantly (p < 0.05) 
the PCV, Hb, and RBC as compared to the normal control rats and the 
standard drug treated rats (Table III). Neutrophils were signifi cantly 
(p < 0.05) increased, while PLT and WBC were signifi cantly (p < 
0.05) decreased (Table IV). Lymphocytes and Eosinophils were 
signifi cantly (p < 0.05) decreased but BAS and Monocytes were 
signifi cantly increased as compared to the normal control rats.

Statistical analysis

Data were presented as Mean ± Standard Deviation (SD) 
following one-way analysis of variance (ANOVA) using SPSS 20.0 
computer soft ware package (SPSS). Diff erences between p < 0.05 were 
considered signifi cant.

RESULTS
At the end of the period of administration, there was a signifi cant 

decreased (p < 0.05) in the serum glucose level as compared to the 
normal control rats which was signifi cantly increased aft er induction 
of the diabetogen (Table I).

Kidney function

Th e urea, creatinine, and uric acid shows signifi cant decreased 
(p < 0.05) when compared to the normal control rats following 
administration of the aqueous plant extract (Table II).

Hematological parameters

Aqueous extracts from the plants increased signifi cantly (p < 0.05) 
the PCV, Hb, and RBC as compared to the normal control rats and the 
standard drug treated rats (Table III). Neutrophils were signifi cantly 
(p < 0.05) increased, while PLT and WBC were signifi cantly (p < 
0.05) decreased (Table IV). Lymphocytes and Eosinophils were 
signifi cantly (p < 0.05) decreased but BAS and Monocytes were 
signifi cantly increased as compared to the normal control rats.

DISCUSSION
Th e Convulvulaceae is an important family in traditional medicine 

for the treatment of many ailments Th e Ipomoea batatas leaf which is 
a member of the family as a vegetable has great economic importance. 
In the present study, batatas leaf extracts is found to have signifi cant 
eff ect on serum biochemical parameters; serum glucose, kidney 

Table 1: Effects of Aqueous Ipomoea batatas leaf Extract on Blood Glucose.

Groups Treatment Blood Glucose (Mmol/L)

A Normal Control 4.05±0.08

B Diabetic Control 18.77±0.32a

C Diabetic + Extract 6.75±0.06b

D Diabetic + Metformin 5.12±0.02ab

NOTE: Values are expressed as Means ± SD, n = 4; Values in Each Column 
with Different Letter Superscripts are   Signifi cantly Different (P˂0.05).

Table 2: Effects of Aqueous Ipomoea batatas leaf Extract on Kidney functions.

 Groups        Treatment
(Mmol/L) (Mmol/L) (μmol/L)

UREA         CREATININE     URIC ACID

A Normal Control 4.69±0.02 80.00±0.52 198.78±0.39

B Diabetic Control 18.30±0.79a 347.23±15.23a 573.13±5.21a

C Diabetic + Extract 7.16±0.01ab 143.01±0.82b 405.78±1.10ab

D Diabetic + Metformin 5.31± 0.16ab 122.16±0.08ab 350.35±0.81ab

NOTE: Values are Means ± SD, n = 4. Values in Each Column with Different 
Letter Superscripts are Signifi cantly Different (P˂0.05).

Table 3: Effects of Aqueous Ipomoea batatas leaf Extract on PCV, Hemoglobin, 
and RBC.

 Groups  Treatment
(%) (g / dl) (mm3)

PCV HB RBC

A Normal Control 44.75±0.50 16.25±0.50 9.79±0.30

B  Diabetic Control 31.50±1.29a 10.50±0.58a 4.65±0.13a

C Diabetic + Extract 38.50±0.58ab 13.50±0.58b 7.48±0.10

D Diabetic + Metformin 40.75± 0.96b 12.50±0.18ab 8.24±0.11

NOTE: Values are Means ± SD, n = 4. Values in Each Column with Different 
Letter Superscripts are Signifi cantly Different (P˂0.05).
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function test, and hematological parameters is true only within limits 
of dose less than acute toxicity of (12g / kg) of the plant extract. A 
dose of 400mg / kg body weight of the plant extract from oral route of 
administration was therefore used to achieve results which signify 
that Ipomoea batatas leaf is safe form consumption within the limit 
dose administered that certain health benefi ts of sweet potato leaves 
are penultimate in anti -diabetic activities, which are the hallmark of 
this research fi ndings [4] suggested.  As seen in Table I, oral 
administration of aqueous extract of Ipomoea batatas leaf to the 
diabetic rats signifi cantly reduced the blood glucose level compared 
with the control. Previous reports has indicated that plant extracts 
possess hypoglycemic properties, possible insulin release stimulatory 
eff ects and uptake of peripheral glucose, which in turn reversed the 
streptozotocin induced hyperglycemia. Hyperglycemia is a 
characteristic of diabetes which leads to long-term tissue damage and 
complications, such as liver dysfunctions, oft en associated with 
serious diseases [17]. According to glucose can be obtained by 
hydrolysis of carbohydrates such as milk, cane sugar, maltose, 
cellulose, glycogen etc. It is however, manufactured by hydrolysis of 
cornstarch by steaming and diluting acid had reiterated   that glucose 
has a lower tendency than other hexoses to react non-specifi cally with 
other amine groups [18]. Th is reaction to glycan impairs or destroys 
the function of many proteins. Glucose low rate of glucan as obtained 
from can be attributed to it having a more stable cyclic form compared 
to other hexoses, which means it spends less time than they do in its 
reactive open-chain form. A similar study carried out on diabetogen 
alloxan –induced rats reveals that  the possible mechanism by which 
aqueous extract brings about its hypoglycemic action may be by 
induction into pancreatic insulin secretion from β cells of islets of 
Langerhans or due to enhanced transport of blood glucose to 
peripheral tissue insulin resistance reducing , inhibition of intestinal 
glucose absorption, it may   contain biomolecules that can modify or 
stimulate insulin receptors , may modify the structure of glucose 
transport protein (GLUT 4) and it may inhibit insulin antagonist 
within the body [19,20]. In the kidney function examination, the 
urea, creatinine, and uric acid of the streptozotocin- induced diabetic 
rats are signifi cantly high thus aff ecting kidney functions as seen in 
(Table II), when the plant extracts were administered however there 

was a signifi cant decreased (p < 0.05) from the urea, creatinine, and 
uric acid ameliorating the impaired eff ect. Th is observation is in 
accord with the reports on [21-23]. Reported that raised plasma 
creatinine and urea levels in diabetic patients may indicate a pre-renal 
problem such as volume depletion [22]. In his submission suggested 
that high creatinine levels observed in diabetic patients may be due to 
impaired function of the nephrons. According to researchers had 
commented that high urea levels in diabetes mellitus in patients could 
be attributed to a fall in the fi ltering capacity of the kidney thus 
accumulation of waste products within the system. In addition, a 
report on the comparative study of serum creatinine levels in male 
and female type 2 diabetic patients showed that serum creatinine 
concentration is elevated in type 2 diabetic patients as compared with 
non-diabetic controls [23].  Also showed reports on a progressive 
decrease of renal function in male and female diabetic patient as from 
age 40 years and beyond as a result of increased serum creatinine 
levels. Male diabetic patients were found to present signifi cantly 
higher serum creatinine than females. Urea according to literatures is 
the main part of organic compounds in urine. Urea nitrogen is about 
80-90 % of all urine nitrogen and 20-35 g of urea is excreted per day 
in normal conditions. As stated “Uric acid in approximately 0.6-1.0 g 
is excreted per day in form of diff erent salts (urates), and mainly in 
form of sodium salt” [22]. Its amount depends upon food sources. 
About 1-2 g of creatinine is excreted per day, which is depended on 
weight of muscles. Th is is constant for each human. Men excrete 18-
32 mg of creatinine per 1 kg of body weight per day, women excrete 
10-25 mg per 1kg of their body weight per day. Creatinine is a non-
reabsorbable substance, so this test is used for evaluation of renal 
fi ltration in kidney functions [24]. Plasma creatinine and urea are 
established markers of Glomerular Filtration Rate (GFR). Th ough 
plasma creatinine is a more sensitive index of kidney function 
compared to plasma urea level. Th is is because creatinine fulfi ls most 
of the requirements for a perfect marker [25]. In addition a research 
conducted had found that increase urea and serum creatinine in 
diabetic rats indicate progressive renal damage [26].  Th ey also found 
that there is strong correlation between fasting blood sugar and serum 
urea levels in which the concluded in their study that blood urea and 
creatinine are accepted to be accessed in renal function as diabetes 

Table 4: Effects of Aqueous Ipomoea batatas leaf Extract on PLATELET, WBC, and NEU.

   (mm3)              (mm3)           (%)

Groups    Treatment   PLT                  WBC             NEU

A Normal Control 167000.00±816.50       6550.00   ±129.10       30.25±0.50a

B Diabetic Control 2572520.00±1707.83a 10075.00±505.80a        18.00±0.82a

C Diabetic + Extract 207750.00±957.43ab 7512.20±62.92ab 25.00±0.00

D Diabetic + Metformin 186750.00± 500.00b 7125.00±64.55b 25.75±0.50b

NOTE: Values are Means ± SD, n = 4. Values in Each Column with Different Letter Superscripts are Signifi cantly Different (P˂0.05).

Table 5: Effects of Aqueous Ipomoea batatas leaf Extract on LYM, EOSINOPHILES, BAS and MONO.

       (%)         (%)                      (%)  (%) 

Groups    Treatment   LYM     EOS           BAS         MONO

A Normal Control 65.25±0.50           2.03±0.50a       0.00±0.00          3.00±0.00

B Diabetic Control 78.00±0.82a 0.50±0.58b        0.50±0.58b              2.00±0.00  

C Diabetic + Extract 71.25±0.96 1.63±0.48a        0.50±0.58             2.50±0.58b

D Diabetic + Metformin 68.50± 0.58 1.00±1.1          0.75±0.50ab          3.50±0.58b

NOTE: Values are Means ± SD, n = 4. Values in Each Column with Different Letter Superscripts are
Signifi cantly Different (P˂0.05).
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mellitus is the major cause of renal morbidity and mortality, so a good 
control over the sugar level can halt the progression of renal damage 
[27]. Observed that “serum uric acid, is an end product of purine 
metabolism that has been shown to be associated with an increased 
risk of hypertension cardiovascular diseases stated that serum uric 
acid is also associated with chronic kidney diseases [28,29]. Elevated 
levels of uric acid is a risk factor of peripheral arterial disease insulin 
resistance, and components of the metabolic syndrome [27,30]. 
However, the putative association with serum uric acid levels and 
diabetes mellitus is not clear. Some studies agree with this present 
study however that there is a positive association with serum uric acid 
levels and diabetes mellitus whereas other studies reported no 
association or an associated relationship as observed serum uric acid 
has been shown to be associated with cardiovascular disease, 
hypertension, and chronic kidney disease in previous studies [31,32]. 
However, few studies have examined the association with serum uric 
acid and diabetes mellitus and their fi ndings are not consistent 
examined the association with serum uric acid and diabetes mellitus 
and found out that higher serum uric acid levels is not directly 
associated with diabetes mellitus if age, sex, race/ethnicity, education, 
smoking, alcohol intake, body mass index, hypertension, and serum 
cholesterol are kept under watch for a diabetic patient [33]. According 
to as  compared to quartile 1 of serum uric acid, the odd ratio (95% 
confi dence interval) of diabetes mellitus was 0.48 (0.35 -0.66) ,the 
results were consistent by gender and hypertension status in which 
higher serum uric acid levels were associated with diabetes mellitus in 
a representative sample of US adults”. In Table III and Table V this 
present study thus revealed that streptozotocin-induced diabetic 
untreated rats showed some abnormalities in the hematological 
parameters (PCV, Hb, RBC, Neutrophils, Basophils, & Monocytes) 
when compared to normal control rats. According to some of these 
abnormalities in the table III-V might be due to destruction of mature 
red blood cells, leading to the low Hb counts accompanied by the fall 
in the RBC and PCV. Administration of the extracts elicits a positive 
change in the hematological parameters suggesting that it may not 
contribute further diabetic complications to hematological 
parameters [34]. Th e blood is an important body fl uid, which contains 
the Red Blood Cells, White Blood Cells and platelets suspended in the 
serum in homeostatic concentrations. Blood examination is a good 
way of assessing the health status of animals as it plays a vital role in 
physiological, nutritional and pathological status of organisms 
submitted that assessment of hematological parameters can be used 
to determine the extent of deleterious eff ect on blood constituents of 
an animal [34,35]. Also, hematological parameters were used to 
explain blood relating functions of chemical compounds plant extract 
[36].  Peripheral blood leukocytes produce polymorphonuclear cells, 
including monocytes as well as lymphocytes. Some previous studies 
showed that peripheral White Blood Cell (WBC) count might be 
associated with type-2 diabetes, Coronary Artery Disease (CAD), 
stroke, micro and macro vascular complications [37-39]. Increased 
diff erential cell counts, including counts of eosinophils, neutrophils, 
and monocytes, also indicate the future incidence of Coronary Artery 
Disease (CAD) [40,41]. Showed that the White Blood Cells (WBC) 
might play a role in the development and progression of diabetic 
complications. However, there is no investigation into the diff erential 
leukocyte count in relation to diabetic nephropathy. According to a 
large study of well-characterized non-diabetic subjects with risk 
factors of type 2 Diabetes Mellitus (DM) had evaluated the associations 
with hematological parameters which may include Hct, hemoglobin 

(Hgb), RBC , WBC with β-cell dysfunction and glucose concentrations 
[42,43]  . In their fi ndings demonstrated that decreasing of neutrophil 
and hemoglobin levels in the early stage of diabetes may help patients 
improve their health and reduce their morbidity rate. Cholesterols are 
essential components of cell membranes including white blood cells 
and are needed for their shapes and specifi c functions. However, 
decreased in WBC levels may help erase the doubt about infection or 
contamination of the feed during experimental rats administration.

CONCLUSION
It’s evident from the study that aqueous Ipomoea batatas leaf 

extracts from 400 mg / kg bwts. Be able to prevent signifi cant increase 
in blood glucose, kidney impairment and boost blood aberration 
parameters. Th e plant extract has proven to be a hypoglycemic 
therapy for diabetes mellitus and its complications.
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