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ABSTRACT

Aim: To appraise the effects of Ginger solvent extract on Renal corpuscle number and diameter in Alloxan
induced diabetic nephropathy of albino rats.

Place of study: study was conducted Federal postgraduate Medical Institute of Shaikh Zayed hospital and
National Health Research Complex Lahore

Methods: 45 adult male wistar albino rats having weight between 250-300g were indiscriminately chosen for the
study. . Animals were housed in standard cages. They were allowed free access to water and standard diet under
controlled conditions of temperature 25+2 and normal photoperiod (12 hours dark and light) throughout the
experiment. Intraperitoneal injection of Alloxan (150 mg/kg body weight) was used to induce diabetes mellitus in
albino rats of investigational groups B & C.

Results: Number of renal corpuscles per mm2 were more decreased and the diameter of renal corpuscle was
more increased in investigational group B than group C. Group association between control and
investigationalgroups B & C.

Conclusion:.Ginger role was significant in renal diabetic nephropathy It is due to the antioxidants components
counteraction by free radicals and it also helps in improvement of increased blood sugar levels in blood with the

help of pancreatic and extra pancreatic mechanisms.
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INTRODUCTION

Diabetes mellitus (DM) is a group of metabolic disorders.
Hyperglycemia is its common feature which can be due to
relative insulin deficiency, resistance or both?,® .Pancreatic
beta cells are responsible for insulin production which
regulates glucose metabolism*. Once beta cells are
affected in type 1 diabetes the glucose metabolism gets
disturbed resulting in hyperglycemia. Uncontrolled elevated
blood glucose levels result in diabetic complications.
Kidney is one of the organs that is affected as a
complication of diabetes®®’. Oxidative stress process in
renal injury during raised glucose level in blood may be due
to the secondary mediators like protein kinase C and
cytokine®. A drug named Alloxan is used for the induction of
diabetes in experimental animals. It is an analogue of
glucose®. It damages the beta cells of pancreas and results
in diabetes similar to type 1.1%1Various routs of
administration have been discussed in literature i.e.,
intravenous, intraperitoneal and subcutaneous!?. Ginger is
from Zingiberaceae family*2. It is cultured mostly in China,
Nigeria, Indonesia, India, andPakistan!4. It is full of
antioxidant property which protects body from oxidative
stress.

In Ginger chemically active ingredients like Zingeron,
Zingiberene, Zingiberol, Paradols Shogaols,
Sesquiterpenes Gingerols, and Monoterpenes Neral,
Terpineol'®. The study was intended to estimate the effects
of Ginger aqueous extract on the renal corpuscle number
and diameter in Alloxan induced diabetic nephropathy of
albino rats.

lAssistant Professor. Anatomy. M.lslam Medical & Dental College
Gujranwala.

2Sr Demonstrator Anatomy. Continental Medical College. Lahore.

3Senior Demonstrator Anatomy. University Of Lahore. Lahore.
Correspondence to Dr. Faizalrshad Email: faizamufassar@hotmail.com

MATERIALS AND METHODS

Forty five adult male wistar albino rats having weight
between 250-300g were indiscriminately chosen for the
study. All Animals were housed in standard cages in the
animal house of post graduate Medical Institute Lahore.
They were allowed free access to water and standard diet
under controlled conditions of temperature 25+2 and
normal photoperiod (12 hours dark and light) throughout
the experiment!®. Institutional Review Board of Federal
postgraduate Medical Institute Lahore, Shaikh Zayed
hospital, National Health Research Complex allowed for
the research. All rats were fed the marketable brand of rats.
All animals were acclimatized with their surroundings for a
continuous period of seven days. The animals were
alienated into three main groups including control Group A
in which the rats received distilled water 20ml/kg body
weight with the help of gavage. Second group is Alloxan
induced DiabeticGroup B in which intraperitoneally injection
Alloxan 150 mg/kg body weight'®was given. In Third
diabetic rats group and Ginger treated Group C was
included. After confirmed diagnosis of diabetes, diabetic
rats was given the ginger aqueous solution 200mg/kg body
weight with the help of gavage given daily for a
continuous period of 5 weeks which was started on the
eighth day Alloxan injection. Ginger aqueous preparation
was done in PCSIR, Laboratories Lahore and procedure is
followed as, fresh raw and untreated Ginger was brought
from local vegetable market from where crushed ice Ginger
roots (500g) were peel off intolittle pieces. Homogenized
material in 250 ml ice cold water with 750ml cold and sterile
0.9% Normal saline solution to prepare 1000 ml of total
volume. Homogenization wasachieved through Blender
period of 12 minutes and cloth was used to pass through a
filterfor three times. Sample for was centrifuged at 2000rpm
for duration of 10 minutes. After Supernatant fraction
normal saline was used to put together and make its
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volume 1000ml. 500g weight of ginger initially and 500
mg/ml is the concentration of the arranged ginger extract.
Extract was freeze at -20°C and desiccated in sample
tubes uptill the rats were fed'® After the complete
management of rats all the animals were sacrificed and
Kidneys were dissected out for the histopathological
results. After isolation to wash the kidneys ice cold saline
was usedand tissuesamples were preserved in 10%
formaldehyde for 48 hours. With the help of rotary
microtome and stained hematoxylin and eosin PAS 5 um
thick sections were for histopathological examination. Data
was analysed with the help of SPSS Ver.22.0. Quantitative
analysis and ANOVA was used for associationbetween the
groups. Post Hoc Tukey test was performed and < 0.05 P-
value was considered as significant with the confidence
level 95%.

RESULTS

Bar Chart-1Renal corpuscle cellsper mm? in control
GroupA and investigationalAlloxan induced diabetic
groupB& Ginger treated group C

Chart -1 showed that With the 4 x magnification of
ocular micrometer 1mm?for the histological sections of
renal cells taken and the renal corpuscle cells mm?2 mean
number in control group A was 5.47 + 0.52 and that for
investigational groups B and C were 3.53 + 0.52 and 4.53 +
0.52 respectively.

Table-1 showed the comparison between the Groups
between control Group A and trial groups B & C Groups
showed the significant results in which the p-value <0.001
was significant. Trial group B also had significant results
with tentative group C Group which also showed the
significant results in which p-values <0.001.

The diameter of renal corpuscle cells were measured
with three different fields of microscope and its diameter
was calculated with the help of ocular micrometer. Two
different diameters were selected from which one was
selected at the level of maximum transverse diameter and
second point was at the midpoint of perpendicular area of
first one. The two different Means of diameter was in use
and resulting into its transvertical diameter of each
corpuscle and its average of transvertical diameters of
three different renal corpuscles cells were selected and
calculated with each and every group.

The renal corpuscle diameter in control group A was
78 + 8.6 um and Alloxan induced Diabetic group B was 122
+ 8.6 and Ginger treated group C showed the values were
101+ 9.2. Al group association showed the
significantresults having p-values <0.001.

Table -2 showed the Group wise comparison showed
control group A ,Alloxan induced diabetic group B and
Ginger treated groupCshowed the significant results having
p-value <0.001.

m Control Group A
B Alloxan induced Diabetic Group B

Ginger treated group C

Standard
Deviation

Mean

Renal corpuscle per mm?2

Minimum ‘ Maximum ‘

Table 1: Comparison of control Group A and investigational Alloxan induced diabetic group B & Ginger treated group C for

number of renal corpuscle per mm?

(I) Groups (J) Groups Mean Difference (I_J) Std. Error P-value
Control Group A Alloxan induced
Diabetic Group B 1.93" 0.189 < 0.001**
Ginger treated group
0.93" 0.189 < 0.001**
Alloxan induced | Ginger treated group
Diabetic Group B C -1.00 0.189 < 0.001**
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Bar Chart-2Diameter of renal corpuscle in control Group A and investigational Alloxan induced diabetic group B & Ginger

treated group C

H Control Group A

B Alloxan induced Diabetic
Group B

Ginger treated group C

140
120
100 —
80 —
60 -
40 - —
20 -~ —
0. L
Mean Standard | Minimum | Maximum
Deviation
Diameter of renal corpuscle (um)

Table-2 Group wise comparison among control GroupA and investigationalAlloxan induced diabetic group B & Ginger treated group C for

diameter of renal corpuscle

() Groups (J) Groups Mean Difference (I_J) Std. Error P-value

Control Group A Alloxan induced Diabetic Group B -44.00" 3.21 < 0.001**

Ginger treated group C -23.33" 3.21 < 0.001**

Alloxan induced . o
Diabetic Group B Ginger treated group C 20.67 321 <0.001

DISCUSSION

Diabetes mellitus (DM) is a worldwide syndrome.1 About
346 million people are suffering from this.26.Many
pathogenic processes cause destruction of pancreatic beta
cellswhich results in decreased production of insulin.
Diabetes mellitus is a syndrome with disordered
metabolismand inappropriate hyperglycemia due to either a
deficiencyof insulin secretion or to a combination of
insulinresistance and inadequate insulin secretion to
compensatefor the resistance. Etiological classification of
diabetes has been suggested by American Diabetes
association* including Type-l and Type-Il, Chemical or
drug induced like steroids , types of DM including
pancreatic diseases of exocrine nature like cystic fibrosis,
pancreatitis, other types are endocrinopathy its example is
Cushing syndrome and Gestational diabetes mellitus.
Renal failure is one of the early complications of
uncontrolled diabetes.Renal structural abnormalities in
diabetic nephropathy include enlargement of glomerulus,
atrophy of tubules and vascular hyalinosis?’. Researches
have proved the various physiological mechanisms are
responsible for the DM but oxidative stress may be the one
of them.7Oxidative stress can be prevented by use of
antioxidants?®, Our Study revealed that number of renal
corpuscles per mm? were more decreased in
investigational Alloxan induced group B than Ginger treated
group C and the diameter of renal corpuscle was more
increased Alloxan induced group B than Ginger treated
group C. Similar results were also found in different study

of M. Maeda et al?®. Kidney swelling is may be caused by
definite factors like, lipogenesis, glycogen accumulation
and protein synthesis in diabetic renal patients°. Role of
Ginger radically increases with the activities of enzymes
like Succinate dehydrogenase ,Glucose 6 Phosphatase
Dehydrogenase and Glutamate dehydrogenase which
mainly reduces the fatty infiltration among the
kidneys.31Ginger helps in improving the increased blood
sugar level in blood with pancreatic and extra pancreatic
mechanisms , which also reduces the oxidative stress and
leading to reverses the effects and resultant in kidney
hypertrophy'418, Ginger role in protecting the tissues from
lipid per oxidation and helps to significantly decrease all
lipid profile parameters. It s effects inAntiobesity may be
partially because of inhibition of dietary fat of intestinal
absorption3,

CONCLUSION

After getting the results of my study it is concluded that
progression of diabetic nephropathy induced by Alloxan
can be reduced with the treatment of Ginger aqueous
extract in male Albino Rats.

Histopathological results of ginger extract showed the
significant effects.

It is also concluded that ginger role was significant in renal
diabetic nephropathy may be because of a antioxidants
components counteraction by free radicals and it also
helps in improvement of increased blood sugar levels in
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blood with the help of pancreatic and extra pancreatic
mechanisms.
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