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Effects Of Ginger Extract On Glomerular Mesangial Matrix Of KidneysIn Alloxan
Induced Diabetic Nephropathy Of Albino Rats

Faiza Irshad, Saira Munawar, Aregj Rasheed

ABSTRACT
Background: For along time, Diabetes mellitus has been treated with medicines derived from plants.

Objective: To evaluate the effect of Ginger agueous extract on Glomerular mesangial matrix in Alloxan induced diabetic
nephropathy of abino rats.

Materials and Methods:. In this study we induced diabetes mellitus with Alloxan intraperitoneally (150 mg/kg body
weight) in Experimental groups B & C. Then the rats of Experimental group C received 200mg/kg body weight of ginger
agueous extract by gavage daily for five weeks starting from 8" day after Alloxan injection.

Results: We observed that on histopathological examination, Experimental group B kidneys revealed highly increased
mesangia matrix while the animals of experimental group C treated with ginger aqueous extract showed less increasein
mesangial matrix as compared to experimental group B but it was more than control group A. Three groups had significant
difference among them having p-values <0.001.

Conclusion: The results of the present study indicated that the co-treatment of Ginger agueous extract prevented alloxan
induced diabetic nephropathy in albino rats. The agueous extract of Ginger showed amazing results regarding renal
histopathology of diabetic rats. The overall nephroprotective effect of Ginger is probably due to a counteraction of free

radicals by its antioxidant components.
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[INTRODUCTION

Diabetes mellitus (DM) is a syndrome. Its characteristic
features include chronic elevated blood glucose levels and
relative insulin deficiency, resistance or both*. More than
346 million people suffer from DM worldwide?. Diabetic
complications include heart disease, peripheral vascular
disease, nephropathy, retinopathy, neuropathy and renal
failure®. The kidney is an organ which excretes metabolic
waste products®. The functions of kidneys are to maintain
plasma osmolality, electrolytes concentration and end prod-
ucts excretion®. Best index of functioning renal tissue is
Glomerular filtration rate (GFR)®. One of the leading cause
of end stage renal disease is considered to be diabetic
nephropathy’. One of the structural changes in Diabetic
nephropathy is expansion of mesangium. Diffuse expansion
of mesangium is called diffuse diabetic glomerulosclerosis®,
Diabetic nephropathy is due to various mechanisms. One
of the pathophysiological mechanismswhich is considered
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to be major, is the oxidative stress’. Alloxan is a glucose
analogue and is routinely used to induce diabetes in exper-
imental animals'®. In rodents diabetes induced by Alloxan
resultsin nephropathy similar to early stage clinical Diabetic
Nephropathy™. Alloxan rapidly and selectively accumul ates
in pancreatic beta cells and induces DNA strand breaksin
isolated rat pancrestic idets2. Duetoitstoxicity by selectively
destroying insulin-producing pancreatic beta cells, it results
in an insulin-dependent diabetes mellitus'. Zingiber Offici-
nale Roscoe (Zingiberaceae family) is known as Ginger.
Ginger isasource of antioxidants which prevent body against
oxidative stress which inturn resultsin damage to DNA and
production of free radicals**. Nephroprotective role of ginger
isdueto polyphenolsinit™. Incidence of Diabetesisgradually
increasing in our society and the use of anti-diabetic alopathic
drugsisindispensible for treating it. Uncontrolled diabetes
canresultin early failure of kidneys. The study was designed
to evaluate the effects of Ginger extract on the histological
structure of kidneysin Alloxan induced diabetic nephropathy
in abino rats.

MATERIALSAND METHODS
Animals;

This study was approved by the Institutional Review Board,
Federal postgraduate Medica Ingtitute Lahore, Shaikh Zayed
hospital, National Health Research Complex. IRB No: 1208.
Ref No: F.39/NHRC/Admin/IRB/389. Dated: 23/11/2012.
Total 45 adult wistar albino rats of male sex having weight
between 250-300g were randomly selected for the study.
They were brought from Veterinary Research Institute,
Lahore. These rats were kept in cages in the animal house

JBUMDC 2018; 8(2): 87-91

Page - 87



Faiza lrshad, Saira Munawar, Areegj Rasheed

of PGMI, Bird wood road L ahore. Free access to water and
food were allowed to the rats. Chick feed No.1 (commercial
brand) was given to rats. 12 hour dark/light cycle was
observed at room temperature 27°C™. Prior to study, animals
were acclimatized to their surroundings for seven days.

Induction of diabetes:

After overnight fasting, diabetes was induced in the
experimental animals by injecting Alloxan (150 mg/kg BW)®*
intraperitoneally in single dosage, (Sigma-Aldrich, Lot #
BCBD6557V, Cat #A7413-10G, Pcode: 101054491, USA),
prepared one hour before administration in distilled water™,
After injection, water and food were given. To counter
hypoglycemic shock, 10% glucose solution was given to
drink overnight™. The plasma glucose concentration (non
fasting) was measured by using One Touch Ultra Two
Glucometer (Lifescan, Uk) inrats at day 3 after starting the
injection**8, The animals which had plasma glucose level
above 250mg/dl were labelled as diabetics and chosen for
the experiment’®. After diabetes confirmation rats were
allowed for 4 days to acclimatize to diabetic conditions.

Ginger aqueous extract preparation:

Preparation was done in PCSIR, Laboratories Complex,
Lahore by the following procedure. Fresh, raw and untreated
Ginger was purchased from the market. On crushed ice
Ginger roots (500g) were peeled then small pieces were
made. These were homogenized in 250ml ice cold water
and 750ml cold, sterile 0.9% Normal saline solution to form
a total volume of 1000ml. Blender was used for
homogenization for 12 minutes. Then cheese cloth was used
to filter it for three times. It was centrifuged at 2000rpm for
ten min. Supernatant fraction was collected and normal
saline was used to make its volume 1000ml. As the weight
of ginger in start was 500g so the concentration of the
prepared ginger extract was considered to be 500mg/ml.
Extract was freeze dried in sample tubes at -20°C till the
rats were fed". From Department of Chemistry, Forman
Chrigtian College Lahore, active ingredients were quantified
of by Gas chromatography—mass spectrometry (GC-MS).

Grouping of Animals:

The animals were divided into three groupsi.e normal, non-
diabetic (Group A), diabetic untrested (Group B) and diabetic
plus ginger treated (group C).

1. Normal (Group A): Therats of thisgroup received distilled
water 20ml/kg body weight by gavage.

2. Diabetic (Group B): Alloxan (150 mg/kg BW)*. was
injected intraperitoneally for induction of diabetesin rats.
3. Diabetic plus Ginger treated (Group C): After diabetes
was confirmed, diabetic rats received 200mg/kg body weight
of ginger aqueous extract by gavage daily for five weeks

starting from eighth day after injection of Alloxan. It was
labeled as the 1% day of treatment™.

Histological studies:

After the completion of treatment, all the animals were
euthanized by giving morphine 5-24 mg/kg body weight
intraperitoneally as an analgesic agent’®. and sodium
pentabarbitol was intraperitoneally injected in100mg/kg
body weight dose®. Kidneys were dissected out. Ice cold
saline was used to wash the kidneys after isolation. Then
they were put in tissue bottles having 10% formal dehyde
for 48 hours. 5 pm thick sections were obtained by using
rotary microtome and stained with haematoxylin and eosin®
and PAS? for histopathological examination.

Statistical analysis:

Analysis of Data was done by SPSS 22.0. Qualitative data
were reported in terms of percentage and frequency of each
group. Chi-square test was used for Comparison among

groups. < 0.05 P-value was significant with 95% confidence
level

RESULTS
Glomerular Mesangial matrix:

PAS stained sections of kidneys revealed that glomerular
mesangia matrix was normal in control group A (Fig.2) and
highly increased in experimental group B (Alloxan Induced
Diabetic) with narrowing of space between Bowman’'s
capsule and glomerular capillary loops (Fig.3). Mesangial
matrix was less increased in experimental group C and it
was more than control group A (Fig.4). Three groups had
significant difference among them having p-values <0.001.
(Table.1, Fig. 1) Group wise comparison revealed that
experimental (B & C Groups) had difference from control
(A Group) having p-values <0.001 which was significant.
(Table. 2) Experimental (B Group) had difference from
experimental (C Group) having p-vaues <0.001 which was
significant.

DISCUSSION

Diabetes Méllitus (DM) is not a single disease but a group
of metabolic disorders having the common feature of
hyperglycaemia'. Commonest form of diabetes diagnosed
in childhood is diabetes mellitus Type 1. Diabetes mellitus
Type 2 have strong association with obesity®. Diabetes
induced nephropathy is one the known cause of end stage
renal disease’. Diabetic patients with ESRD are left with
the options of haemodialysis, peritoneal dialysis or kidney
transplantation?. Hyperglycaemiaincreases the glycosylation
of proteins (non-enzymatic) which results in formation of
advanced glycosylation end-products (AGE). Thisincrease
in serum level of AGE produces changes in morphology of
kidney including mesangial cell matrix expansion®.
Expansion of mesangium results due to accumulation of
extracellular matrix (ECM) with increased deposition of
type IV and VI collagen, fibronectin and laminin®. In our
research work Glomerular mesangial matrix was normal in
control (A Group) and highly increased in experimental (B
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Glomerular Mesangial matrix
Groups Normal Less Increased | Highly Increased Total
N % N % N % N %
A Group| 15 [100.0( O 0.0 0 0.0 15 |[100.0
B Group| O 0.0 0 0.0 15 100.0 | 15 |100.0
CGroup| O 0.0 15 | 100.0 0 0.0 15 |[100.0
Total 15 | 333 | 15 333 15 333 45 1100.0

Table. 1. Status of glomerular mesangial matrix animalsin control (A Group) and Experimental (B & C Groups)

(1) Groups | (J) Groups | Chi-Square| Df | P-value
B Group 26.13 <0.001**
A Group
C Group 26.13 < 0.001**
B Group C Group 26.13 < 0.001**

Table. 2. Group wise comparison in control (A Group) and experimental (B & C Groups) groups for Status of glomerular mesangial
matrix

Mesangial Matrix

Number of animals with status of Glomerular

Fig.1 Status of glomerular mesangia matrix in control (A Group) and experimental (B & C Groups)

[ Normal

Group A

[l Lessincreased  [i] Highly Increased

Group B

15 15 15
I 0 O 0 OI OIO

Group C

Fig.2 Photomicrograph of Cortex (CX) of kidney rat, Control (A

Group) showing Bowman's space (BS), Glomerulus (G), Proximal

convoluted tubule (PCT) & Distal convoluted tubule (DCT).
Bowman'scapsule (red arrow) and Glomerular basement membrane

( black arrow).(PAS 40x)

Fig.3 kidney photomicrograph of rat. Experimental (B Group)

showing Cortex (CX). Glomerulus (G) with increased mesangial

matrix (MM), decreased Bowman's space (BS) (PAS, 40x)
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Fig.4 kidney photomicrograph of rat. Experimental (C Group)
showing Cortex (CX). Glomerulus (G) with decreased mesangial
matrix, increased Bowman's space (BS) (PAS, 40x)

Group) with narrowing of space between Bowman's capsule
and glomerular capillary loops. Mesangial matrix was less
increased in experimental group C which was treated with
Ginger agueous extract. Results coincided with the study
conducted by Thing-Fong Tzeng et al?.

Ginger is aherb used due to its antioxidant properties™. It
reduces the elevated blood glucose levels resulting in
decreased formation of advanced glycosylation end-products
(AGE). It reduces the blood glucose levels due to both
pancreatic and extra pancreatic mechanisms. Pancreatic
mechanisms include increased release of insulin from
pancreatic beta cells or release of bound insulin'’. Extra
pancreatic mechanismsinclude increasing glucose utilization
in liver or other tissues or by reducing intestinal glucose
absorption®. Ginger causesinhibition of oxidative damage
and platelet aggregation®*. It improves dementia, ulcerative
colitis and cardiovascular diseases'**". The effectiveness of
ginger regarding prevention or suppression of cancer had
been revealed in many types of cancer which include liver
cancer, lymphoma, colorectal cancer, breast cancer, bladder
cancer and skin cancer. The proposed mechanism of action
includes induction of apoptosis, antioxidant activity, arrest
in cell cycle, suppression of activator protein 1and decrease
in proliferation®.

CONCLUSION

Results of this study indicated that treatment with Ginger
aqueous extract reduced the progression of diabetic
nephropathy induced by Alloxan in abino rats. Aqueous
extract of Ginger showed amazing results histopathologically.
The overall reno-protective effect of Ginger is probably due
to a counteraction of free radicals by its antioxidant
components and improvement of hyperglycemic state by
pancreatic and extrapancreatic mechanisms. Further studies
regarding higher dosages or longer periods of treatment are
needed to see the protective effect of ginger on kidneys
against diabetic nephropathy in human beings.
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