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ABSTRACT

Introduction: Diabetic nephropathy is a leading cause of end-stage renal failure and chronic
kidney disease throughout the globe. Despite the fact that much research has been conducted in
both basic science and clinical therapeutics to better understanding of the biology of diabetic
nephropathy and increase the number of potential medicines available, this research aimed to
assess the ameliorative potentials and tissue-protective effects of Persea Americana Seeds
agueous extract on renal function in Alloxan-Induced Diabetic Wistar Rats.

Materials and Methods: Methanol was used to remove the seeds of Persea Americana, which
were then refrigerated until use. Thirty mature male Wistar rats were split into six groups of five.
Group 2 to 6 rats were given a single intraperitoneal injection of alloxan (150 mg/kg) to cause
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diabetes. Normal and diabetic control groups are represented by groups 1 and 2, accordingly.
Persea Americana Seeds extract was given to groups 3, 4, and 5 at doses of 120, 240, and 480
mg/kg/day, respectively, while metformin was given to group 6. After 14 days of treatment, the
animals were sacrificed, blood samples were taken, and serum was centrifuged for biochemical
analysis. The kidney were excised for histomorphological and biochemical analysis. The data were
analyzed using the SPSS package, version 23, and the findings were expressed as Mean SEM.
Results: Significant decreases in blood glucose, urea, creatinine, and MDA levels were observed
in all diabetic groups treated with the plant extract, but there was no significant change in potassium
and bicarbonate ions. However, there was a significant increase in Na+ and Cl-, Catalase, and
SOD activities in all diabetic treated rats. Following therapy, the kidney tissues of infected animals
were found to be recovered from the toxic effects of alloxan induction.

Conclusion: Persea Americana seed has anti-diabetic, antioxidant properties, and can repair

damage produced by alloxan toxicity.

Keywords: Alloxan; diabetes mellitus; hypoglycemia; nephropathy; wistar rats.

1. INTRODUCTION

“Diabetic nephropathy (DN) is a long-term
complication of diabetes that has become the
leading cause of end-stage renal disease
(ESRD) in many countries” [1]. “It places a
significant financial strain on health-care budgets
[2], and it's linked to a drop-in health-related
quality of life” [3]. “Furthermore, diabetic
nephropathy is linked to an increased risk of
cardiovascular death in both type | and type Il
diabetic patients [4,5], as well as a set of
histological features proposed by the Renal
Pathology Society” [4,5,6]. “Diabetic nephropathy
affects 30% of people with diabetes, and it
frequently leads to end-stage renal failure” [5].
“Diabetic nephropathy is defined by macro
albuminuria (proteins especially albumin) of more
than 300 mg in a 24-hour urine collection or
macro albuminuria with impaired renal function
as measured by serum creatinine and serum
urea” [7]. “The evaluation of a patient's renal
function aids in the diagnosis of compromised
renal function and the detection of progressive
renal function loss” [7].

Proteinuria, a decrease in glomerular function
rate (GFR), and hypertension are all signs of
diabetic nephropathy, which carries a high risk of
cardiovascular morbidity and mortality [8].
“Furthermore, biomarkers such as serum urea
and creatinine are known to be elevated with
hyperglycemia in uncontrolled diabetes and
usually correspond with the severity of kidney
damage in diabetic nephropathy” [7]. “Serum
urea and creatinine measurements are readily
available assays that can help detect and
prevent diabetic kidney disease at an early stage,
limiting the progression to end-stage renal
disease (ESRD)” [7-9]. The simplest technique to
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assess kidney function is to take blood tests for
BUN and creatinine, which are common
metabolic waste products that the kidneys expel
[7]. “While urea is a byproduct of protein
breakdown, creatinine is the breakdown product
of creatinine phosphate, which is generated at a
constant rate from skeletal muscle” [10]. “The
glomerulus filters urea and creatinine, while the
proximal tubule secretes a little amount into the
glomerular filtrate” [7,10,11]. “BUN levels should
be between 7 and 20 mg/dL, whereas creatinine
levels should be between 0.8 and 1.4 mg/dL”
[12].

“Fluid and electrolyte balance are also critical for
maintaining bodily homeostasis, as well as
protecting cellular function, tissue perfusion, and
acid-base balance” [13]. The link between blood
glucose and electrolytes is complicated, and
electrolyte imbalance can have an impact on the
progression of diabetes and how well it is
managed [14]. Renal tubules are responsible for
maintaining the body's electrolyte balance, hence
tubular  malfunction leads to electrolyte
imbalance [15]. Because nephropathy is related
with various micro-vascular complications [16], it
is unknown when tubular dysfunction occurs in
type 2 diabetics, therefore, early detection and
treatment to rectify the electrolyte imbalance
would result in a better prognosis for patients [1].
Another aim that does not appear to be within
reach in the near future is the development of
regenerative medicine for the treatment of renal
illness.

“According to the World Health Organization,
traditional medicines are used by 80 percent of
the world's population for health care” [17].
“Several medicinal plants have been
demonstrated to effectively help their therapeutic
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components in a variety of illnesses, prompting
widespread testing. The quest for natural
chemicals rich in antioxidant, anticancer, and
antibacterial characteristics is rising today due to
their therapeutic significance in regulating many
related chronic conditions such as diabetes,
cancer, and cardiovascular diseases.
Antioxidants help to avoid oxidative stress in
cells by scavenging excess free radicals in the
body and are effective in the treatment of many
human disorders, including diabetes” [3].

“Avocado pear (Persea Americana) is a tropical
and temperate plant that thrives in both
temperate and tropical climes. It is a member of
the Lauraceae family and has long been used
medicinally” [18,19]. Persea Americana seed
and shoots have been demonstrated to have
anti-cancer effects [19,20]. According to one
report, the fruit of Persea Americana includes
reductase and transferase enzymes, and the
seed extract is erythroagglutinating [20]. “Various
portions of the Persea Americana plant have
been used to treat anemia, exhaustion,
hypercholesterolemia, hypertension, gastritis,
and gastroduodenal ulcer” [19,20]. “The leaf is an
important antitussive, antidiabetic, and arthritis
pain reliever, according to traditional medicine
practitioners of the Ibibio tribe in South Nigeria”
[18]. “Analgesic and anti-inflammatory properties
of Persea Americana have also been discovered”
[20].

2. MATERIALS AND METHODS
2.1 Chemicals and Drugs

Sodium Citrates (BDH chemicals LTD Pools
England), Methanol, Guangdong Guanghua Sci-
Tech Co., Ltd. Shatou, Guangdong, China,
515000, The alloxan (monohydrate) LR,
C4H2N,0,4. H,0, product number: Allo108, Batch
number CE102AK01) was purchased from Uche
Scientific Co. Ltd. 21, Head bridge Market
Onitcha, Anambra State. Nigeria and Metformin
(Glucophage) Tablet. All the chemicals and
drugs used were of analytical grade.

2.2 Collection of Plant

Avocado seeds were collected from their growing
habitants in Ughoton, Okpe Local Government,
Delta State, Nigeria, identified and authenticated
by Mr. Namadi Sanusi in the Department of
Biological Sciences, Ahmadu Bello University
Zaria, Kaduna State, Nigeria, with Voucher
Specimen No. ABU0992.

35

2.3 Preparation of Plant Extract

The avocado seed extract was made according
to Ekam et al. [21]'s method, with minor changes
made by Oijieh (3). The avocado seeds were
washed, air-dried, and ground into fine powder.
Fifty (50 g) grams of powdered seed were cold
macerated for 72 hours at room temperature (26
- 280C) in 0.5 L of water containing 80 percent
v/v.methanol and filtered with Whatman filter
paper No.l. The filtrate was evaporated to
dryness in a water bath at 400°C, yielding 9g
(18% wiw) of dark green semi-solid extract. The
extract was placed in a sealed container and
kept in the refrigerator at 4°C until it was used in
the experiment.

2.4 Experimental Animal

Thirty (30) adult male Wistar rats weighing
between 150 and 200 g were procured at Delta
State University's Faculty of Basic Medical
Sciences Animal Farm in Abraka, Nigeria. The
animals were housed in metabolic cages. Top
Feed Food Production in Sapele, Delta State,
provided animal feed. They were fed daily on
mash diet of animal feed growers, which included

protein 17.0%, minimum fat 4.5 percent,
minimum calcium 0.96 percent, minimum
phosphorus 3.92 percent usable, 2450kcal

capacity, and water ad libitum.
2.5 Acute Toxicity Study

Acute Toxicity Activity of Persea Americana was
conducted by Eduardo et al. [22] to be 1200.75
mg/kg. So 1/10 of LD50 - 1200.75 mg/kg =
120mg/kg as the starting dose.

2.6 Chemical and Drug Preparation
2.6.1 Diabetic agent

To make 2 percent (2%) citrate buffer, two grams
(29) of sodium citrate was dissolved in 100ml of
water, and 0.6g of Alloxan monohydrate was
dissolved in the 2 percent (10ml) citrate buffer to
make 150mg of stock solution.

2.6.2 Anti-diabetic drug

500mg of metformin (Glucophage) was dissolved
in 10ml of distilled water to make an anti-diabetic
drug solution.

2.7 Induction of Diabetes Mellitus

The rats were separated into six groups of five
rats each and fasted for 18 to 24 hours. Diabetes
was induced in groups 2 to 6 rats by a single
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intraperitoneal (I.P) injection of the freshly
synthesized Diabetic agent at a dose of 150
mg/kg body weight, as assessed by a glucometer
(Accu-Chek) and an electronic weighing scale,
respectively.

2.8 Confirmation of Diabetes Mellitus

A glucometer (Accuk-check active, Germany)
was used to track the development of diabetes
after 72 hours of DM induction, which was
confirmed by raised fasting serum glucose levels
above 200 mg/dL [23,24].

2.9 Experimental Design
During the study period,

Group 1 (n=5) — (Control Group) Wister rats were
not induced nor treated prior to sacrifice.

Group 2 (n=5) — Diabetic Wistar Rats were not
treated prior to sacrifice

Group 3 (n=5) — Diabetic Wistar Rats received
120 mg/kg body weight of Persea Americana
Seed Extract

Group 4 (n=5) — Diabetic Wistar Rats received
240 mg/kg body weight of Persea Americana
Seed Extract

Group 5 (n=5) — Diabetic Wistar Rats received
480 mg/kg body weight of Persea Americana
Seed Extract

Group 6 (n=5)-Diabetic Wister Rats were
received 100 mg/kg body weight of metformin
Glucophage

2.10 Sample Collection

After 14 days of extract administration, rats were
placed on their dorsal surfaces, a laparotomy
was performed to reveal internal organs, blood
samples were collected by cardiac puncture
using 5 ml syringes and 23 G needles in blood
sample containers, centrifuged for 10 minutes at
a rate of 4000 rpm, and serum was collected and
stored in blood sample containers. The kidneys
were harvested and studied histomorphologically
and biochemically.

Tissues for

2.11 Preparation of

Microscopy

Methodology: “The process of preparation of
the kidney for histological examination was
carried out in stages: fixation, tissue processing,
sectioning, mounting and staining” [25].

Materials: 10 % formal saline, kidney tissue,
absolute alcohol, 95% alcohol, 70% alcohol,
xylene, paraffin wax, oven, microtome, slides,
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borosilicate cover glass,
microscope eyepiece.

microscope, digital

Methodology: “The process of preparation of
the liver for histological examination was carried
out in stages: fixation, tissue processing,
sectioning, mounting and staining” [25].

Fixation: The kidney was carefully removed
whole and fixed in 10 % formal saline for 72
hours.

Tissue Processing: The kidney was cut along
the coronal plane and processed using the
automated tissue processor.

Sectioning and Mounting: Sections were cut
using the Rotary microtome with size 10 micron.
The cut sections were floated on hot water bath,
picked and mounted on clean slides for staining.

Staining: The routine staining
employed in this preparation
Haematoxylin and Eosin (H & E).

technique
was the

2.12 Photomicrography

The stained tissue images were captured using
Digital Microscope Eyepiece “SCOPETEK” DCM
500, 5.0 megapixel connected to USB 2.0
computer.

2.13 Biochemical Analysis
and

2.13.1 Determination of body weight
organ weight

Body weight of experimental animals was
checked/determined at first week (before and
after induction / before administration) and
subsequent weeks and last day of experiment
before sacrifice. Percentage weight change was
later calculated as follows.

Percentage weight change (%)
_ final — intialbodyweight (g) ¥ 100
B 1

intialbodyweight (g)
2.14 Assessment of Kidney Function

Urea: “Urea content of the serum samples was
estimated by means of an automated analyzer,
Blood Urea Analyzer, Beckman Coulter Inc.,
USA. The analysis procedure required a setup of
reagents, Hichem kit of reagents for blood urea
nitrogen analyzer. The kit was supplied by Elan
Diagnostics, USA” [26].
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Creatinine: “Creatinine Analyzer-2 (Beckman
Coulter Inc., USA) in combination with a specific
kit of reagents (Hichem Creatine Pak, Elan
Diagnostics, USA) was employed to
calculate creatinine content of the serum
samples” [26].

2.15 Determination of Electrolytes Level

Sodium (Na): The level of sodium ions was
calculated using a method outlined by Grindler
and Health, [27].

Potassium (K): “The amount of potassium was
determined by the method of Terri and Sesin,
[28], by using sodium Tetraphenylboron in a
specifically prepared mixture to produce a
collodial suspension. The turbidity of which is
proportional to potassium concentration in the
range of 2-7TmEq/L”.

2.16 Determination of Antioxidants

Biomarkers

Assay for superoxide dismutase (SOD): The
activity of SOD in the tissue homogenates was
estimated spectrophotometrically using the
method of Misra and Fredorich [29].

Assay for catalase: The activity of catalase was
determined in the tissue homogenates by the
method of Cohen et al. [30].

2.17 Determination of Lipid Peroxidation

The thiobarbitoric acid reactive substance
(TBARS), a breakdown product of lipid
peroxidation, was  detected in  tissue

homogenates using the Gutteridge and Wilkins
method [31].

2.18 Statistical Analysis

After comparing the values for individual controls
for different treatment groups, the results were
expressed as mean values with standard mean
error (Mean SEM). Using SPSS version 23
software, significant differences between control
and experimental groups were examined using
the student's t-test and ANOVA variance analysis,
with P-values of less than 0.05 (P0.05) being
significant.

3. RESULTS

3.1 Microscopic Examination of Kidney
Tissues

In group | (control), the renal cortex shows
histological features with the glomerulus (G),
proximal (P) and distal convoluted (C) tubules
appearing normal and he Bowman’s space is
well outlined.

[ Scale: 2.46 u — - Lo R e ) -
;n'n_.;ajun% - > - 1§ ﬁ : 2" o
o VS ‘f ~C /8 ‘.‘ky 2 A Vet
P, W > o ghs S M= e S
i =Y = ©5 L "« "*’< - . .
e /*. o/ > QT o ey T
|~ - o o o ~° - ‘)‘ v s " - o™ e
" a / -~ o Y - o ’ ¢ e
e At R
-‘ o‘e. - '."“ ' - - ;% - i ..' = -
-
.cez p O AN 4""-:‘?o s ’
- - “ 3 > 4 . -~ ~ |
‘ - ‘ “’ .. Q" ® < L - K..\‘.l o
> > 5 t P — > =) ~ . © ’
- j > T - W e L ~ . r. " - "
G 7 Sl o =
” - e - 5 L b . * 5
" - - 4 o 5 - > % . . ‘. -
"-’ -~ v"’ . - at y @ - “_ i ‘

o’: w T S o ‘3.'1 “ 2% .'A".'c -
<hd > LY % oy PR = S
P - % -, :’. - J‘ - 4 -

c .\)-'O_ « P Y e &« s Bt
- 2 . e - P"C.‘ e I~ * ,. - “.O
Py - w -~ 7 - T - .~ *
{' - - o - * " . few

Plate 1. Photomicrograph of coronal section of kidneys of adult Wistar rats. Group | (control) H
& E x250
Note: G - Glomerulus, P - Proximal convoluted tubule, C- Distal convoluted tubules
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In group Il that was induced with 150 mg of Alloxan intraperitoneally, the renal cortex shows
hemorrhagic (H) renal corpuscle with apparently degenerated glomerular tuft (G), infiltrated with
inflammatory cells (circles). Most of the tubular cells appear dilated with degeneration of vesicular
nuclei (yellow arrow). There is dilatation of the Bowman’s space.

[ —
Scale: 2.46 um

Plate 2. Photomicrograph of coronal section of kidneys of diabetic induced adult Wistar rats.
Group Il (Negative Control). H & E x250
Note: G-Glomerulus, H-Haemorrhagic area, Circle - inflammatory cells, Yellow arrow - degenerated vesicular
nuclei

In group lll, that had oral administration of 120 mg/kg bwt/day of Persea Americana, the renal cortex
shows hemorrhagic (H) renal corpuscle with aggregation of inflammatory cells (circle). The bowman’s
space, (yellow arrow), proximal (P) and distal convoluted (D) tubules appear dilated.

l?mn_m um |

Plate 3. Photomicrograph of coronal section of kidneys of diabetic induced adult Wistar rats.
Group 3 (Oral administration of 120 mg/kgbwt/day of Persea Americana for 14 days). H & E
x250
Note: G-Glomerulus, H-Haemorrhagic renal corpuscle, Circle — Aggregation of inflammatory cells, Yellow arrow —
Bowman’s space, P — Proximal convoluted tubule, D- Distal convoluted tubule
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In group IV that had oral administration of 240 mg/kgbwt/day of Persea Americana, the renal cortex
shows is haemorrhagic (H). There is aggregation of inflammatory cells (yellow arrow). Both proximal
and distal convoluted tubules are degenerated and dilated (circle). There are evidences of
regeneration of the glomerulus and tubules with their single cuboidal epithelial cells.

l?.n:z.«w e -
L g o "‘.

-

Plate 4. Photomicrograph of coronal section of kidneys of diabetic induced adult Wistar rats.
Group 4 (Oral administration of 240 mg/kgbwt/day of Persea Americana for 14 days). H & E
x250
Note: G-Glomerulus, H-Haemorrhagic renal cortex, Circle — Dilated proximal and distal convoluted tubules,
Yellow arrow — Aggregation of inflammatory cells

In group V that had oral administration of 480 mg/kgbwt/day of Persea Americana, the renal cortex
shows sparsely distributed inflammatory cells (yellow arrow). Also the renal cortex is not
haemorrhagic. There are regenerations of single cuboidal epithelial cells of the proximal and distal
convoluted tubules with normal cellular structure. However, there are some degenerating tubules
(circle).

Plate 5. Photomicrograph of coronal section of kidneys of diabetic induced adult Wistar rats.
Group 5 (Oral administration of 360 mg/kgbwt/day of Persea Americana for 14 days). H & E
x250
Note: G-Glomerulus, Circle — Dilated proximal and distal convoluted tubules, Yellow arrow — Aggregation of
inflammatory cells, Green arrow — Bowman’s space
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In group VI that had oral administration of 100 mg/kgbwt/day of Metformin, the renal cortex is
markedly haemorrhagic (H) with congestion of blood vessels (green arrow). Notable is the
aggregation of inflammatory cells (circle). The proximal and distal convoluted tubules are dilated but
are lined with single cuboidal epithelial cells. The glomeruli are undergoing the process of
regeneration.

Plate 6. Photomicrograph of coronal section of kidneys of diabetic induced adult Wistar rats.
Group 6 (Oral administration of 100 mg/kgbwt/day of Metformin for 14 days). H & E x250
Note: H - Hemorrhagic congested tissues (H), Green arrow - Congested blood vessels. Circle - Aggregated
inflammatory cells

3.1.1 Effect of Persea americana seed extract on body weight in alloxan induced diabetic male

wistar rats
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Fig. 1. Graph showing the effect of Persea Americana seed extract (120, 240, and 480 mg/kg)
respectively and metformin (100 mg/kg) on the body weight in normal and alloxan-Induced
diabetic male wistar rats
Values are expressed as Mean + SEM, n=5. *P<0.05, final body weight compared to initial body weight; KEY:
NU= Normal Control, DC= Diabetic Control, PASE= Persea Americana Seed Extract
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Fig. 2. Graph showing the Effect of Persea americana Seed extract on blood glucose level in
alloxan induced diabetic male Wistar rats
Data are expressed in mean + SEM. (n=5); KEY: NU= Normal Control, DC= Diabetic Control, PASE= Persea
Americana Seed Extract
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Fig. 3. Graph showing the Effect of Persea americana Seed extract on Urea level in alloxan
induced diabetic male Wistar rats
Values are expressed as Mean + SEM, n=5. *P<0.05, non-diabetic control compared to other groups, +P<0.05,
diabetic treated groups compared to diabetic control group; KEY: NU= Normal Control, DC= Diabetic Control,
PASE= Persea Americana Seed Extract
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Fig. 4. Graph showing the Effect of Persea americana Seed extract on Creatinine level in
alloxan induced diabetic male Wistar rats
Values are expressed as Mean + SEM, n=5. *P<0.05, non-diabetic control compared to other groups, +P<0.05,
diabetic treated groups compared to diabetic control group; KEY: NU= Normal Control, DC= Diabetic Control,
PASE= Persea Americana Seed Extract
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Fig. 5. Graph showing the Effect of Persea americana Seed extract on Electrolytes level in
alloxan-Induced diabetic male Wistar rats
Values are expressed as Mean + SEM, n=5. *P<0.05, non-diabetic control compared to other groups, +P<0.05,
diabetic treated groups compared to diabetic control group; KEY: NU= Normal Control, DC= Diabetic Control,
PASE= Persea Americana Seed Extract,
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Fig. 6. Graph showing the Effect of Persea americana seed extract on oxidative stress
biomarkers (SOD and catalase) level in alloxan-Induced diabetic male wistar rats
Values are expressed as Mean + SEM, n=5. *P<0.05, non-diabetic control compared to other groups, +P<0.05,
diabetic treated groups compared to diabetic control group; KEY: NU= Normal Control, DC= Diabetic Control,
PASE= Persea Americana Seed Extract,
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Fig. 7. Graph showing the Effect of Persea Americana Seed extract on Oxidative Stress
Biomarker (MDA) level in alloxan-Induced diabetic male Wistar rats
Values are expressed as Mean + SEM, n=5. *P<0.05, non-diabetic control compared to other groups, +P<0.05,
diabetic treated groups compared to diabetic control group; KEY: NU= Normal Control, DC= Diabetic Control,
PASE= Persea Americana Seed Extract
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4. DISCUSSION

Over the course of the experiment, there was no
significant change in food consumption across
the groups. The body weights of each group
were monitored weekly as a general indicator of
overall health. There was a considerable
increase in the body weight of normal control rats
as compared to their baseline (0 day) body
weight. When compared to control rats, Persea
Americana seed extract (120, 240, and
480 mg/kg) plus Metformin (100 mg/kg)
significantly lowered body weight in diabetic rats

(Fig. 1).

Fig. 2 shows the blood glucose levels of diabetic
animals, which demonstrated a considerable
increase levels compared to normal control rats.
The diabetic group demonstrated a substantial
hypoglycaemic response after 14 days of therapy
with Persea Americana seed extract (120, 240,
and 480 mg/kg) and Metformin (100 mg/kg), with
the 240 mg/kg dose having the greatest
hypoglycaemic potential. The fact that a
moderate dose of Persea Americana seed
extract can produce hypoglycemia is clearly
demonstrated, a report which confirms the
findings of [19]. Result from our findings confirms
that Persea Americana has anti-diabetic effects
similar to other anti-diabetic plants that have
been previously reported [3,19,24]. Pancreatic
cell destruction, which can be managed by islet
cell plus bone marrow cell transplantation via
portal vein, as well as insulin resistance and
inhibition of glucose metabolizing enzymes at
cellular membranes, are all documented
pathophysiology of diabetes mellitus [19,24,
32-34].

Our study in Figs. 3 and 4 show that all diabetic
animals have a considerable rise in urea and
creatinine; however, the treatment of Persea
Americana extract significantly reduced the
levels of urea and creatinine. The considerable
increase in serum urea and creatinine reported in
all diabetic groups could be attributed to
increased synthesis from injured pancreatic cells
produced by alloxan injection rather than kidney
injury [35]. This is due to the fact that diabetic
control rats that were not given the plant extract
showed a similar increase in these serum
metabolites.

Fluid balance, acid-base balance, neuronal and
myocardial function modulation, oxygen delivery,
and a number of other biological activities, all
require electrolytes [36]. Diabetic individuals are
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more prone to have electrolyte abnormalities,
which is likely due to the difficulties they face and
the medications they use [36].

In Fig. 5, there was no significant change in
Potassium and bicarbonate ions in all the
diabetic group treated with Persea Americana
Methanolic seed extract, however, significant
increase in Na and CI” of diabetic group treated
with 240 mg/kg body weight of Persea
Americana Methanolic seed extract and that of
group 6 treated with metformin (100 mg/kg) was
observed. The difference in serum electrolyte in
the extract-treated animals compared to the
control group suggests that the extract may have
influenced renal function in the rats. Renal
function impairment has been linked to changes
in serum Na" and K" levels [35].

Fig. 6 depicts the findings of this investigation,
which revealed that hyperglycemia is associated
with a decrease in SOD and catalase activity in
renal tissues. Hypoglycemia kills non-enzymatic
antioxidant defenses by allowing reactive oxygen
species to harm cells and tissues [24]. Alloxan's
cytotoxicity is mostly due to DNA alkylation,
which causes cell necrosis [37]. According to the
findings of this investigation, treatment with
Persea Americana seed extract significantly
enhances the Catalase and SOD enzymes, as

shown in Fig. 6. Previous research
reports is in confirmation with the findings
[38-40].

“Non-enzymatic  glycosylation, auto-oxidative
glycosylation, and metabolic stress are all
mechanisms that lead to increased oxidative
stress in diabetes” [41]. Increased lipid
peroxidation products have previously been
observed in STZ-induced diabetic rat tissue, and
hyperglycemia is known to enhance lipid
peroxidation, which can cause long-term tissue
damage [42]. Treatment with Persea Americana
seed extract significantly decreases MDA
concentrations in renal tissue of diabetic rats as
shown in Fig. 7. Changes in antioxidant
parameters status have been observed in the
renal tissues of the diabetic animals,
demonstrating the plant's potential.

Histomorphological features in Control group I,
the renal cortex shows the glomerulus (G),
proximal (P) and distal convoluted (C) tubules
appearing normal and the Bowman’s space is
well outlined. In this study, group Il (Diabetic
Control) that was induced with 150 mg of Alloxan
intraperitoneally, the the renal cortex shows
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haemorrhagic (H) renal corpuscle with apparently
degenerated glomerular tuft (G), infiltrated with
inflammatory cells (circles). Most of the tubular
cells appear dilated with degeneration of
vesicular nuclei (yellow arrow) and there is
dilatation of the Bowman’s space. Group Il
which  had oral administration of 120
mg/kgbwt/day of Persea Americana seed extract,
the renal cortex shows haemorrhagic renal
corpuscle with aggregation of inflammatory cells.
The bowman’s space, proximal and distal
convoluted tubules appear dilated. Group IV
(240mg/kg) of Persea Americana, the renal
cortex display is haemorrhagic, there is
aggregation of inflammatory cells, proximal and
distal convoluted tubules are degenerated and
dilated, regeneration of the glomerulus and
tubules with their single cuboidal epithelial cells)
and Group V (480mg/kg), the renal cortex shows
sparsely distributed inflammatory cells, Also the
renal cortex is not haemorrhagic. There are
regenerations of single cuboidal epithelial cells of
the proximal and distal convoluted tubules with
normal cellular structure. However, there are
some degenerating tubules. In group VI that had
oral administration of 100 mg/kgbwt/day of
Metformin the renal cortex is markedly
haemorrhagic with congestion of blood vessels.
Noticeable is the aggregation of inflammatory
cells. The proximal and distal convoluted tubules
are dilated but are lined with single cuboidal
epithelial cells and the glomeruli are undergoing
the process of regeneration. These findings are
in agreement with Collins et al. [43], who stated
that treatment of diabetic induced Wistar rats
with Persea. Americana seed extract restored
the histoarchitecture of the damaged kidney to

normal as the control rats suggesting that
Persea Americana extracts reversed the
histopathological damage that occurred in

alloxan-induced diabetic rats which may provide
a pharmacological basis for the traditional use of
Persea Americana seeds extracts in the
management of Diabetes mellitus leading to its
potential clinical benefit [44].

4.1 Contribution to Knowledge

1. In this paper, the hypoglycaemic effects of
Persea Americana seed extract were
confirmed.

Persea Americana seed extract has a
strong antioxidant capacity, which may
boost its anti-diabetic benefits.

Infected animals' kidney tissues were
observed to be recovered from the

harmful effects of alloxan induction (the

45

administration of Metformin (100mg/kg)
and Persea Americana seed extract 120,
240, and 480mg/kg, respectively).

The structural abnormalities in the kidneys
could be due to diabetic Rasch's altered
metabolism, which has an effect on the
raised renal threshold for hyperglycaemia.
There are regenerations of glomeruli and
single cuboidal epithelial cells of the
proximal and distal convoluted tubules with
normal cellular structure in groups
four and five that had 240mg/kg and
480mg/kg of Persea America respectively
which may lead to potential clinical
usefulness.

5. CONCLUSION

In diabetic treated animals, the methanolic seed
extract of Persea Americana showed significant
anti-diabetic activity by lowering blood glucose,
urea, and creatinine levels, increasing Na and Cl
ions levels, SOD and Catalase activities,
decreasing MDA activities and regenerations of
glomeruli and single cuboidal epithelial cells of
the proximal and distal convoluted tubules with
normal cellular structure of the Kkidney,
with  the group given 240 mg/kg of
Persea americana seed extract having the
highest potency.

6. RECOMMENDATION

The outcomes of this study suggest that Persea
Americana has significant anti-diabetic activity;
nevertheless, electrolyte imbalances must be
considered while treating diabetic patients, as
early detection could reduce the chances of
getting a variety of ailments. However, further
research is needed to isolate and determine the
specific chemicals found in Persea Americana
seed extract that are responsible for these
positive effects.
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