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Abstract

Drug bio screening for potential anti-diabetics is scientifically motivated by the desire to discover newer, safer
and affordable drugs that complement conventional strategies for management of diabetes. Urtica dioica grows
naturally in many parts of Africa with a wide variety use in traditional medicine and diet. However, scientific validation
for use of U. dioica has not been done for anti-diabetic activity. The aim of the study was to determine the anti-
diabetic effects of aqueous extracts of U. dioica in alloxan induced mice and the safety of U. dioica on mice models.
The plant extracts were administered orally at doses of 25 mg/kg, 100 mg/kg, 200 mg/kg and 300 mg/kg which is the
common route used in traditional herbal medicine administration. Evaluation for toxicity was determined at a dose of
1000 mg/kg body weight aqueous extracts of U. dioica. The results from the study indicated that the plant extracts
exhibited insulin mimetic anti-diabetic activity. Evaluation for toxicity also indicated that a dose of 1000 mg/kg bw
preserved the integrity of liver, kidney and lipid profiles for biochemical markers. Moreover, there was no significant
change in the hematological and leucocyte counts. There was no significant change in gross body weight, organ
body weight and histopathological changes on tissues of the body organs in this study. Furthermore, qualitative
and quantitative phytochemical screening of aqueous leaf extracts of U. dioica indicated the presence of phenols,
alkaloids, flavonoids, tannins and saponins. Various levels of different mineral elements were also recorded. In
conclusion, this study confirmed that U. dioica at a dose of 50 mg/kg, 100 mg/kg, 200 mg/kg and 300 mg/kg body
weights possessed anti-diabetic activity. It is also safe for use at a dose of 1000 mg/kg body weight. More studies
should be explored on the potential anti-diabetic effects using other routes of administration.

proven to be effective in lowering blood glucose levels in severe diabetes
[7]. There is need to explore herbal medicines in the context of modern
science and validate them accordingly. In recent years, investigation on
herbal medicines has become progressively important in the search for
a new, effective and safe therapeutic agent for the treatment of diabetes.
More than 200 pure bioactive principles isolated from plants have been
demonstrated to have blood glucose-lowering effect [8].

Keywords: Urtica dioica; Diabetes mellitus; Aqueous extracts; Anti-
diabetic activity; Phytochemicals

Introduction

Diabetes is a group of metabolic diseases characterized by
hyperglycemia resulting from defects in insulin secretion, insulin
action, or both [1]. Hyperglycemia which is the main symptom of

diabetes mellitus generates Reactive Oxygen Species (ROS) which cause
lipid peroxidation and membrane damage [2]. The word diabetes was
coined by the Greek physician Aretaeus in the first century A.D. In the
17* century, Willis observed that the urine of diabetics was wonderfully
sweet as if imbued with honey or sugar. The presence of sugar in the
urine of diabetics was demonstrated [3].

Diabetes mellitus is considered as one of the five causes of death
in the world [4]. In 1995, the World Health Organization reported that
approximately 150 million persons worldwide had diabetes mellitus,
and this number may double by 2025 [5]. Alternative strategies to the
current modern pharmacotherapy of diabetes mellitus are urgently
needed because of the inability of existing modern therapies to control
all the pathological aspects of the disorder, as well as the enormous cost
and poor availability of the modern therapies for many rural populations
in developing countries [6].

Because of these limitations, there is continued need for new and
more effective therapies which would improve diabetic control and also
reduce associated risk factors like hyperlipidemia, hypertension and so
on. A lot of alternative therapies have emerged with herbal medicine
being inclusive. Though numerous traditional medicinal plants are
reported to have hypoglycemic properties, many of them have not been

Urtica dioica L. (common as stinging nettle) belongs to family
Urticaceae and is a dioecious herbaceous annual or perennial plant. In
this family, more than 600 species in 45 genera are reported. Urtica is one
of the most important genera and contains 30 species. Laxative, diuretic
and menorrhagic effects have been reported for decoction prepared from
the leaves of the nettle. In folk medicine, nettle has been used to treat iron
deficiency anemia due to its high content of iron and also used to stop
excessive menstrual bleeding, hematuria and nosebleeds. The root of nettle
has been employed for treating asthma [9].
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Most animal studies have shown the beneficial effects of U. dioica in
diabetes management. Human studies have demonstrated effectiveness
of U. dioica in decreasing blood glucose in both pancreatic and extra
pancreatic pathways. Regarding pancreatic effects, it has been suggested
that it is a potent stimulator of insulin release from B-cells and has
shown protective effect on B-cells in diabetic rats. Inhibited intestinal
absorption of glucose and inhibitory effects on the a-amylase activity
are extra pancreatic mechanisms [10].

Material and Methods

Collection of plant material

Leaves of Urtica dioica were collected from Loita division, Narok
County, Kenya. Coordinates for the collection point as at E 36M, N
0797065, UTM 9822965 and ALT 2109. This was determined using a
hand held GPS machine model type garmin extrex. Cross identification
with vernacular name of the plant was done before validation by a
qualified taxonomist at the East Africa herbarium, National Museums
of Kenya (NMK). A voucher specimen was deposited at the NMK and
assigned a voucher specimen number (JMO06).

Preparation of aqueous extracts

The collected plant materials were dried under a shade for four
weeks, chopped into small pieces and then ground into fine powder
using a mechanical grinder. It was filtered through a 40 mm mesh sieve
for collection of fine powder. Water extracts was prepared using 100 g of
the fine powder in 1 L of distilled water, at 60°C in a metallic shaker for
duration of 6 h. The extract was first decanted and then filtered using
a Whatman filter paper number 1 using buchner funnel. It was then
stored at 4°C in refrigerator. Freeze drying was done using a Modulyo
freeze dryer (Edward, England) for 48 h. The yield was stored in a
freezer at -20°C.

Experimental animals

Male Swiss albino mice of about 20-30 g in weight were used in the
study after they were left for some time to acclimatize in the animals
at the department of Biochemistry and Biotechnology, Kenyatta
University. Polypropylene cages were used in the maintenance of the
mice. Equal 12 h day light and 12 h night sequence was maintained
throughout the study. The room temperatures were regulated at 25 +
2°C. The animals were all fed on standard mice pellets sourced from
Unga Feeds Limited, Kenya. Moreover, water SAS supplied to the
animals ad libitum. The Principles of care and handling of Laboratory
Animal was followed [11].

Experimental design

This study was divided into seven groups (Table 1). Different
treatment groups were administered with 0.1 ml of the physiological
saline and extracts except for group III, which was administered with
0.06 mg of glibenclamide as a reference drug.

Induction of hyperglycemia

Diabetes was induced using 186.9 mg/kg body weight of alloxan-
monohydrate (Sigma Chemicals, St. Louis, OH) administered by
intraperitoneal injection [12]. First, the animals were fasted, but
allowed free access to water. The animals were fasted for 8-12 h, but
allowed free access to water. Blood glucose levels was then measured 48
h later using an automatic glucose analyzer (On call plus-ACON LAB
Inc.-USA), using glucometer strips, lot number 2014-09 following the
manufacturer instructions.

Page 2 of 8
Animal group Status Treatment Number of mice
| Normal (untreated) Normal saline 5
1] Diabetic Normal saline 5
1] Diabetic Reference drug 5
[\ Diabetic 50 mg/kg bw extract 5
\Y Diabetic 100 mg/kg bw extract 5
VI Diabetic 200 mg/kg bw extract 5
i Diabetic 300 mg/kg bw extract 5

Table 1: Experimental study design.
In vivo blood sampling and glucose determination

Mice tails were first sterilized with 10% alcohol before nipping at
the tip. Blood samples were then collected at durations of 1-4, 12 and 24
h. The blood glucose levels were determined immediately by following
the procedure described above. Blood glucose levels above 2000 mg/L
(>11.1 mmol/L), was considered diabetic and suitable for use in the
study.

In vivo evaluation of toxicity

Toxicity was evaluated at a dose of 1000 mg/kg body weight
administered orally. This was compared to untreated control group of
animals. Each of the groups had five mice. Treatment was administered
on a daily basis for 28 days. Morphological, behavioral and mortality
characteristics of the animals was observed. On the 29" day, mice tail
was nipped for collection of peripheral blood for determination of
hematological markers in EDTA coated vial. All groups of mice were
euthanized using chloroform, blood was collected by cardiac puncture
for determination of biochemical markers, and body organs collected
for histological assessment.

Determination of body and organ weight of animals

An electronic beam balance, model type: BL-220H, (Shimadzu
Corporation Japan) was used in the determination of body weight for
each mouse at the start of the experiment and thereafter, at the end of
every 7 days starting the first day to the 28" day before the animals was
euthanized [13]. After the animals were dissected, and blood drawn for
biochemical analysis, the body organs were carefully extracted, weighed
before they could be preserved in 10% formalin awaiting histological
analysis.

Determination of hematological parameters

Hematological parameters and indices such as Red Blood Cells
(RBC), White Blood Cells (WBC), haemoglobin concentration, Mean
Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin
Concentration (MCHC), Mean Corpuscular Volume (MCV), Red Cell
Distribution Width (RDW) and Platelet Distribution Width (PDW),
were determined using the Coulter Counter System (Beckman Coulter’,
ThermoFisher, UK) following manufacturer’s instructions [14]. In
addition, air-dried thin blood films was prepared and stained with
Giemsa stain. They were examined microscopically for determination
of the differential counts using magnification X200 and X400 for
differential WBC counts.

Determination of biochemical parameters

Blood collected via cardiac puncture for biochemical parameters
was collected into vials without anticoagulant and allowed to stand for 3
h to ensure complete clotting for preparation of serum. The clotted blood
was first broken, centrifuged and clear serum aspirated and stored at
-20°C. This was used for determination of Aspartate Aminotransferase
(AST), Alanine Aminotransferase (ALT), Alkaline Phosphatase
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(ALP), y-glutamyltransferase (GGT), Lactate Dehydrogenase (LDH),
a-amylase and Creatinine Kinase (CK) using the Olympus 640
Chemistry Autoanalyser. All biochemical tests were performed using
standard operating procedures described by the manufacturer as used
previously by Abdirahman et al. [15].

Histopathology

All formalin fixed tissues were processed using standard procedures
for histopathology [16]. Haematoxylin and eosin stain was used
and tissues were assessed microscopically for pathological changes.
Comparison was made between the different treatment groups against
the control for any variation in the tissue characteristics and reported.

Qualitative and quantitative phytochemical screening

Standard  procedures for qualitative determination of
phytochemicals were used in determining the availability of various
phytochemicals: Tannins, Alkaloids, saponins, flavonoids, phenolics,
phlobatannin [17-19].

Determination of the mineral content of the plant extracts

Mineral content was determined using the TXRF method and
Atomic Absorption Spectrophotometry (AAS). In using the TXRF
method: One gram of each sample was prepared in triplicates and added
to 10 ml of double distilled water. Gallium was used as a standard and
was added into each of the sample at 20 uL of 1000 ppm. Every sample
was mixed using a vortex mixer for 1 min. Aliquotes of 10 pL of each
of the sample were prepared triplicates and pipetted into clean quartz
carriers using a micro-pipette. The carriers were then dried in an oven
to evaporate the liquid. Every carrier was irradiated at 1000 seconds
in S2 Picofox TXRF spectrometer machine. The measured spectrum
was analysed using S2 picofox software for determination of the
concentrations of identified elements based on intensities and analyte
peak elements compared to the internal standard [20]. Moreover,
Atomic Absorption Spectrophotometry (AAS); Model: 210VGP
(Scientific equipment), was used for the quantification of magnesium,
chromium and vanadium in the plant extracts. Wet samples for use in
AAS were prepared using standard procedures. Concentrations were
recorded and reported in pg/g dry matter [21].

Data analysis

The data collected was organized and prepared using Microsoft
Excel sheets. It was cleaned and exported into SPSS software for
statistical analysis version 20. Data was reported as mean + Standard
Deviation (SD). Differences between the means of different treatment
groups of animals in the efficacy study was done using ANOVA and
followed by a Post ANOVA statistical test (Tukey’s post hoc analysis).
Comparison of differences in the means between two groups was done
using unpaired student t- test. Level of significance difference was
reported at p<0.05 for all the comparisons.

Results

In vivo hypoglycemic activity of Urtica dioica

Leaf extracts yielded a 5% light brown powder after freeze drying.
Orally administered extracts of Urtica dioica lowered blood glucose
levels at all the four doses (Table 2), from the first hour to the sixth hour
in a dose dependent manner. By the second hour the extract had lowered
the blood glucose levels by 51%, 54%, 57%, and 60%, respectively
for the four doses, compared to 36% for the conventional oral drug,
glibenclamide (Figure 1). The reduction in blood glucose levels when

compared to the negative control was statistically significant (p < 0.05).

Effect of oral administration of Urtica dioica plant extract on
body and organ weights of mice.

Oral administration of U. dioica at a dose of 1000 mg/kg body weight
caused a significant lower rate of weekly weight gain to the mice when
compared to the control (Table 3). Similarly, there was a significant
decrease in the weight of testes (p<0.05). All the other organs were not
adversely affected (p>0.05) (Table 4).

Determination of hematological parameters

Aqueous extracts of U. dioica at a dose of 1000 mg/kg bw
administered orally did cause a significant change in the hematological
parameters as compared to control mice (Table 5). Similarly, the
differential counts for leucocytes and related parameters were similar
to that of control (p>0.05) (Table 6).

Determination of biochemical parameters

The integrity of the liver for elevation of most of the liver enzymes
was preserved except for the significant decrease in a-amylase
(a-AMYL) (p<0.05) compared to the control mice (Table 7) after oral
administration of U. dioica. Similarly, there was a significant increase in
creatinine (p<0.05) compared to the control mice in the kidney (Table
8). Moreover, Total Cholesterol (TC) and LDL-C as markers for the
lipid profiles were significantly lowered compared to the control mice
(Table 9).

Histopathology

There were no major histopathological changes in the organs
examined for the liver, heart, kidney, lungs, brain, testis, intestines
and spleen when compared with controls. Focal mononuclear cell
infiltration was observed in most organs including the kidney, heart and
liver occurring adjacent to the normal parenchyma of the organs in the
control and test animals. Probably, this may have occurred as a result
of occult infection of the test colony with encephalitozoonosis. The
lesions resulting from infiltrations were focal and isolated. Therefore,
this allowed the evaluation of the effect of the test extracts on the
normal cells in sections of the tissues that were not affected. Evidence
of post-mortem changes was also observed in some organs that may
have easily been confused with early stage of cell degeneration. These
findings was collaborated by the fact that plasma enzymes was not
elevated significantly in the test animals suggesting that the integrity of
the organs was not adversely affected by a dose of 1000 mg/kg bw of U.
diocia extracts (Figure 2).

Qualitative and quantitative phytochemical and mineral
screening

Qualitative screening of aqueous extracts of U. dioica plants
indicated the presence of phenols, alkaloids, flavonoids, saponins,
tannins and phylobatannins. However, this was also established
quantitatively except for phylobatannins. Cardiac glycosides were
absent in the aqueous extracts of U. dioica (Table 10). In addition, the
aqueous extracts of U. dioica contained Cl, K, Ca, Ti, V, Cr, Mn, Mg, Fe,
Ni, Cu, Zn, As, Br, Rb, and Sr at varying levels (Table 11).

Discussion

Alloxan acts as diabetogenic by the destruction of B-cells of the
islets of langerhans and causes massive reduction in insulin release,
thereby inducing hyperglycaemia [22]. Insulin deficiency leads to
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Glucose Levels at Varying Times (mmol/L)
Treatment
0h 1h 2h 3h 4h 6h 24 h
Control/Saline 5.20 £ 0.07 5.20 £0.07 5.24 £ 0.05 5.18 £ 0.08 5.12+0.08 5.08 £ 0.08 5.22 +£0.08
Diabetic/Saline 16.70 £ 4.65 18.54 + 4.50 21.02 + 4.63 22.68 + 4.36 24.02 + 4.68 25.60 + 3.73 516 +£0.13
Diabetic/Glen 14.02 £ 4.42 11.00 + 4.39a 8.92 + 3.69a 7.08 £2.07a 5.50 £ 0.51a 5.08 £0.21a 7.42 +£0.57a
50 mg/kg bw 12.38 +2.20 9.56 + 2.77ac 6.02 £ 1.38ac 4.68 £ 2.16a 4.26 £ 2.00a 2.96 +1.22a 9.26 £+ 4.07a
100 mg/kg bw 13.30 +2.72 9.32 + 3.20ac 6.12 £ 3.25ac 5.12+2.10a 4.40 £ 1.46a 3.62 + 0.56a 8.16 + 4.55a
200 mg/kg bw 12.36 + 0.52 7.16 £0.71bc 5.36 + 0.62bc 4.52 £0.33a 4.38 £ 0.38a 3.82+0.39a 8.08 £ 1.70a
300 mg/kg bw 14.20 £ 2.61 7.28 £ 1.67bc 5.64 + 2.66bc 4.62 +2.30a 3.78 + 1.55a 3.70 £ 2.15a 7.06 £ 2.14a

Results are expressed as Means + SD for five animals per group. Values followed by the same superscript are not statistically different (P < 0.05; Analysed by ANOVA
followed by Tukey'’s post hoc test)

Table 2: Effects of orally administered aqueous leaf extracts of Urtica dioica on blood glucose levels in alloxan induced diabetic mice.

Weekly weight of mice (g) A Weight/Week
Treatment
0 1 2 3 4 (9/Week)
Control 21.2+13 23.0+1.1 247 +1.7 26.2+1.8 28.7+1.7 1.89+0.39
Urtica dioica 22.0+21 24411 26.0+1.0 26.7+0.9 27.2+0.8 1.30 £ 0.35*

Results are expressed as Mean + SD for five animals per group. Means within respective columns followed by asterisk are significantly different from the control at p<0.05
by t-test; Key-A-represents change in body weight

Table 3: Effects of orally administered aqueous plant extract of Urtica dioica on body weight of laboratory mice.

Percent relative organ to body weight

Treatment . . i
Liver Kidney Heart Lungs Spleen Testes Brain
Control 5.82+1.17 1.14+0.13 0.40 £0.03 1.17+£0.28 0.87 £ 0.29 0.89£0.14 1.80 +0.49
Urtica dioica 6.15+0.48 1.30+£0.10 0.42 £0.02 1.04 +£0.15 0.78 £0.16 0.58 + 0.06* 2.00£0.12

Results are expressed as Mean + SD for five animals per group. Means within respective columns followed by asterisk are significantly different from the control at p<0.05
by t-test

Table 4: Effects of orally administered aqueous plant extract of Urtica dioica on relative organ weights of laboratory mice.

Hematological parameters and indices

Treatment
RBC (x 10%/pL) Hb (g/dL) PCV (%) MCH (pg) MCHC (g/dL) MCV (fL) RDW (%)
Control 47+17 72+27 22.6+8.6 15.1+0.9 31.8+0.7 475+ 3.0 16.8+1.4
Urtica dioica 52+14 75+19 229+59 145+0.3 32.6+0.6 443+1.2 16.2+0.5

Results are expressed as Mean = SD. Means within respective columns followed by asterisk are significantly different from the control at p<0.05 by T-test. RBC: Red Blood
Cell Count; Hb: Hemoglobin; PCV: Packed Red Cell Volume; MCH: Mean Corpuscular Hemoglobin; MCHC: Mean Corpuscular Hemoglobin Concentration; MCV: Mean
Corpuscular Volume; RDW: Red Cell Distribution Width

Table 5: Effects of orally administered aqueous plant extract of Urtica dioica on erythrocytes and related parameters in mice

Platelets, differential white blood cell count and other Hematological indices

Treatment WBC LYM MON NEU EOS BAS PLT (x 10%pL) MPV PDW
(% 103uL) (% 103uL) (* 10%/uL) (x 10%/uL) (x 10%/uL) (* 10%/L) M (fL) (%)
Control 1M4£47 59+24 09+04 35+15 1104 0.05 + 0.07 191.2+60.7 94+06 | 155%02
Urtica dioica 129+21 73+12 0.9+0.1 35+05 1102 0.09 +0.08 2712+ 66.2 89+03 | 154£0.1

Table 6: Effects of orally administered aqueous plant extract of Urtica dioica on platelets, differential white blood cell count and other related hematological indices in mice.

Enzyme activities

Treatment ALT AST ALP LDH CcK a-AMYL
(UIL) (UIL) uy  GeTuL) (UL (UIL) (UIL) AST/ALT
Control 468+ 132 2584316 | 104t44 16+06 114002678 04050+47835 12928+ 2747 59418
Urtica dioica 111.0+1343 | 3656+2039 104+34 24+15 14730+2509 152830477368 23.0+ 163.6" 4317

Results are expressed as Mean + SD. Means within respective columns followed by asterisk are significantly different from the control at P<0.05 by T-test. ALT: Alanine
Transaminase; AST: Aspartate Transaminase; ALP: Alkaline Phosphatase; GGT: y-glutamyltransferase; LDH: Lactate Dehydrogenase; CK: Creatine Kinase; a-AMYL:
a-amylase; AST/ALT: The Ratio of the Activity of Aspartate Transaminase to Alanine Transaminase

Table 7: Effects of orally administered aqueous plant extract of Urtica dioica on enzyme markers of liver and kidney functions in mice.

Analyte levels

Treatment
CREAT (umol/L) UREA (mmol/L) BUN (mmol/L) UA (pmol/L)
Control 13.8+3.8 7116 3.3+08 62.8 £ 26.0
Urtica dioica 19.2+4.8* 48+0.8 2304 43.6 £ 15.7

Results are expressed as Mean + SD. Means within respective columns followed by asterisk are significantly different from the control at P<0.05 by t-test. CREAT:
Creatinine; UREA: Urea; BUN: Blood Urea Nitrogen; UA: Uric Acid

Table 8: Effects of orally administered aqueous plant extract of Urtica dioica on kidney functions in mice.
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Treatment Lipid profiles and glucose levels
T-BIL (umol/L) | D-BIL (umol/L) | I-BIL (pmol/L) TG (mmol/L) TC (mmol/L) |HDL-C (mmol/L)| LDL-C (mmol/L) | GLU (mmol/L)
Control 14.5+8.8 7.2+4.0 56+19 1.35+0.77 1.58 £ 0.41 0.70 £0.32 0.26 + 0.05 50+1.0
Urtica dioica 16.6 +4.7 83+22 8.3+27 0.58 £0.10 1.06 £+ 0.21* 0.71+0.16 0.08 + 0.04* 45+14
Results are expressed as Mean + SD. Means within respective columns followed by asterisk are significantly different from the control at P<0.05 by t-test. T-BIL: Total
Bilirubin; D-BIL: Direct Bilirubin; I-BIL: Indirect Bilirubin; TG: Triacylglycerols; TC: Total Cholesterol; HDL-C: High Density Lipoprotein Cholesterol; LDL-C: Low Density
Lipoprotein Cholesterol; GLU: Glucose
Table 9: Effects of orally administered aqueous plant extracts on lipid profiles and glucose levels in mice.
. Alkaloids . . . .
Phytochemicals Phenols (mg/g) (g/100g) Flavonoids (mg/g) Saponins (g/100g) Tannins (mg/g) Phylobatannins
++ ++ ++ ++ ++ +
Urtica dioica
2.1 0.08 1.01 4.85 1.47
The sign: + Shows presence; ++ Shows that the phytochemicals are in high amount
Table 10: Phytochemical composition of the aqueous extract of Urtica dioica leaves extract.
Mineral Urtica dioica RDA (pg/day)
1030 + 27
Cl -
25.75
34691 £ 479
K 2.0 x 10¢
867.28
36788 + 295
Ca 1.0 x 108
919.70
. 9.10 £ 0.62
Ti 0.015
0.2275
0
V* 0.064
0
0
Cr* 0.01
0
58.00 + 1.30
Mn 2.3x10°
1.5
156.5
Mg* 150
3.9125
246 + 27
Fe 8.0 x 10°
6.15
Ni 2.27 +£0.81
0.05675
6.27 £ 0.64
Cu 0.32
0.15675
37.10 £ 0.80
Zn 1.1 x10*
0.9275
1.10+0.28
As -
0.0275
26.10 +£ 0.90
Br 0.08
0.6525
18.30 £ 1.30
Rb 0.005
0.4575
263 + 11
Sr -
6.575
H 0
g 0
1.33+0.45
Pb -
0.03325
Values of trace elements with a star as a superscript were determined using the AAS. The figures on the upper side show concentration of minerals contained in the
lyophilized extracts in mg/g. Figures on the lower side show the daily amount of the mineral that was injected in the animals in mg/g

Table 11: Mineral levels (pg/g) and their quantity in 25 mg aqueous plant extract of Urtica dioica administered to each mouse per day (ug/day).

various metabolic alterations in the animals viz increased blood
glucose, increased cholesterol, increased levels of alkaline phosphate
and transaminases [23,24]. The results of the present study showed that
oral administration of the lyophilised aqueous extracts of Urtica dioica

at various doses decreased significantly plasma glucose levels over
a period of 0-6 h in alloxan induced diabetic mice. In another study
involving extracts of Tribulus terrestris it was found that it significantly
decreased blood glucose level in normal and alloxan-induced diabetic

mice, mainly due to the increased serum insulin level [25].
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Figure 1: Mean percentage change in blood glucose levels of aqueous leaf extracts of Urtica dioica administered orally in alloxan induced diabetic mice.
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Figure 2: Histological plates of body organs following oral administration
of Urtica dioica at 1000 mg/kg body weight (Magnification: X100): Kidney
(A\), Liver (B), Brain (C), Heart (D), Lungs (E), Testis (F), Spleen (G) and
Intestines (H). Sections with focal mononuclear cell infiltration are marked
with (x).

Theoretically, hypoglycemic plants act through a variety of
mechanisms. Some studies report the association of the effects of
the plant extracts on the activity of pancreatic p-cells, increase in the
inhibitory effect against insulin enzyme, increase in the sensitivity
of insulin or the insulin-like activity of the plant extracts. Other
mechanisms may also be involved; such as increase of peripheral
utilization of glucose, increase of synthesis of hepatic glycogen or
decrease of glycogenolysis, inhibition of intestinal glucose absorption,
reduction of glycaemic index of carbohydrates and reduction of the
effect of glutathione [26].

The phytochemical studies of U. dioica extract revealed the presence
of tannins, saponins, flavonoids, alkaloids and phenols. Flavonoid and
terpenes isolated from other anti-diabetic medicinal plants have been
found to stimulate secretion or possess an insulin like-effect [27].
Flavonoids quercetin and ferulic acid have an effect on pancreatic
B-cells, they promote B-cells proliferation leading to the secretion of
more insulin in streptozocin induced diabetic rats [28,29]. Probably,
this is the mechanism by which hyperglycaemia was lowered in the
alloxan induced diabetes in this study on mice.

Medicinal herbs used in indigenous medicines for the management
of diabetes mellitus contain both organic and inorganic constituents.
Some of these inorganic trace elements possess anti-diabetic properties,
which could account for the activity of medicinal herbs [30]. Trace
elemental analysis of U. dioica compares with those established in other
studies using different types of plants; Tinospora cordifolia, Withania
somnifera, Eugenia jambolana, Cassia auriculata, Gymnema sylvestris,
Adhathoda vasica, Ocimum sanctum, and Azadirachta indica are using
PIXE technique. All this plants are proven to possess anti-diabetic
activity. Moreover, they have common mineral elements identified in
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each of the plants, such as Cl, K, Ca, Ti, Cr, Mn, Fe, Ni, Cu, Zn, Br, Rb
and Sr [31]. This study also indicated the presence of these minerals
in U. dioica. The blood glucose lowering effect by the aqueous extracts
of U. dioica used in this study could also have been caused by trace
elements that were revealed to be present in it.

The results from this study revealed that the plant extracts of U.
dioica did not significantly alter the liver, kidney and lipid biomarkers
for organ damage in this study. In other findings, a lower dose of 450
mg/kg body of aqueous extracts of U. dioica showed protection against
induced liver damage suggesting it was not toxic. Similarly, there were
no significant changes in the red blood cells and haemoglobin and their
related indices at a dose of 1000 mg/kg bw. These was also maintained at
lower doses of 450 mg/kg bw [32]. This is an indication that the extract
has no stimulatory effect on the humoral regulator of RBC production
and on erythropoietin [33,34]. There was no significant damage caused
on the body organs in this study. This was supported by the non-
significant change in body organs weight

Conclusion

For a long time, the hypoglycemic effects of Urtica dioica have been
purely speculative. Experimental evidence obtained from this study
indicated that U. dioica possess anti-diabetic property. All the four
doses at 50 mg/kg bw, 100 mg/kg bw, 200 mg/kg bw and 300 mg/kg bw
produced an effect comparable to that of glibenclamide. Thus it could
serve as good adjuvant to other oral hypoglycemic agents and seems to
be promising for the development of phytomedicines for mannagement
of Diabetes mellitus. Safety of the plant extract was also confirmed by
results obtained from biochemical, hematological, organ weights and
histopathological examination of tissues from different organs.
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