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Abstract:

Pathology

Introduction: High level of caloric intake has been associated with many diet-induced
complications, including metabolic syndrome, cardiovascular disease and nonalcoholic fatty liver disease, Kidney diseases. Obesity remains the number one risk
factor for kidney disease because it mediates diabetes and hypertension;
Material method: Wistar rats were used in this study. Rats of either sex, 10-12
weeks old, weighing 170- 220g were assigned in the present study. Grouping: Rats
divided into 2 groups Group 1: Control, Group 2: Obesity induced rats. The study
group cafeteria diet was given for 50days duration and normal rat diet was given for
control group for same duration. It consisted of condensed milk, bread, chocolate,
peanuts, biscuits, dried coconut. Parameters studied: Body weight of the animal was
measured at Day 0, 50 days, Kidney function tests i.e, Serum creatinine, Uric acid,
Blood urea levels by Urease, histopathological changes in kidney tissue.
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Results: Cafeteria diet fed rats showed significant increase in gain in body weight
from day 20- day 50, altered renal function tests i.e, extreme significantly (p<0.001)
increases serum creatinine, uric acid levels and decreased blood urea levels.
Conclusion: Dietary induced Obesity model is widely accepted for induction of
obesity. Cafeteria diet fed rats showed significant increase in gain in body weight,
altered renal function tests i.e, significantly increases serum creatinine, uric acid
levels and decreased blood urea levels.
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Introduction
Altered
eatinghabit
togetherwith
decreasedphysicalactivity distort the usual
balance of nutrient intake and energy
expenditure and leadanet accumulation
of nutrients leads to obesity. World
Health Organization (WHO) predicts that
overweight and obesity may soon replace
traditional public health concerns such as
under nutrition and infectious diseases as
the most significant cause of poor health.
Because of its costs, prevalence and
health effects obesity is a public health
and policy problem.1 Adverse clinical
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consequences of obesity are so harmful
that a 20% increase above the ideal weight
is associated with a 20% increase in the
mortality rate.2
Obesity is associated with various diseases,
including cardiovascular disorders, type 2
diabetes, stroke, certain types of cancer,3
and osteoarthritis, but the strength of
the link between obesity and specific
conditions varies. High level of caloric
intake has been associated with many
diet-induced complications, including
metabolic syndrome, cardiovascular
disease and non-alcoholic fatty liver
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disease (NAFLD), Kidney diseases.4 Obesity remains
the number one risk factor for kidney disease because it
mediates diabetes and hypertension; these two factors are
common etiologies for end-stage kidney disease. Multiple
mechanisms have been postulated whereby obesity directly
impacts kidney disease including hyperfiltration, increased
glomerular capillary wall tension, and podocyte stress.
People with metabolic syndrome (Obesity) are 20 to 30
percent more likely to develop kidney disease than people
without it.5Weight loss reduces glomerular filtration rate
and effective renal plasma flow along with proteinuria.6

Sample
Inclusion criteria: Wistar rats were used in this study. Rats
of either sex, 10-12 weeks old, weighing 170- 220g were
assigned in the present study.12
Exclusion criteria: Rat showing abnormal activity and 1012 weeks old but showed over weight.
Sample size: Six rats in each group
Grouping: Rats divided into 2 groups

The recent evidence has indicated that adipose tissue
produces bioactive substances that contribute to obesityrelated kidney disease, altering the renal function and
structure. In parallel, proinflammatory processes within the
adipose tissue can also lead to pathophysiological changes
in the kidney during the obese state.6-8
Obesity can be induced in experimental animals by
variety of methods, eg; neuroendocrine, dietary or genetic
changes. These models have shown that it is the central
nervous system that regulates food intake and energy
expenditure, and it has also identified interrelationships
among glucocorticoids, dietary behavior and the autonomic
nervous system in the development of obesity.9,10
Various animal models for obesity have been established to
help better understanding the pathophysiology in metabolic
diseases and to develop new therapies. In this study, we
investigated the biochemical and histopathological changes
in the kidney tissues of fatty rat.

Materials and Methods
Study design: Experimental animal based study
Study locations: Department of Pharmacology and
Pathology
Ethical aspect: Our study protocol was approved by
the Institutional Animal Ethics Committee (IAEC) and
experiment was carried out as per the norms laid by
Committee for the Purpose of Control and Supervision of
Experimentation on Animals (CPCSEA)11

Group 1: Control (Normal rats)
Group 2: Study group (Obesity induced rats)

Study protocol
Rats were housed at a temperature of 24 ± 2°C, with 14
with 1416 air changes per hour and relative humidity (60 ±
5%) and kept on a 12 h lightdark cycle for acclimatization
of laboratory environment before the experiment started.
The animals had to food and water ad libitum.
Hypercalorie / Cafeteria diet:1,13,14 The study group
cafeteria diet was given for 50 days duration and normal
rat diet was given for control group for same duration.
It consisted of 3 variants; i) condensed milk + bread +
peanuts + pellet chow (4:1:4:1), ii) chocolate + biscuits
+ dried coconut + pellet chow (3:2:4:1), and iii) cheese +
boiled potatoes + pellet chow (4:2:1). The different variants
were fed on alternate days throughout the treatment period.
Parameters studied: Body weight of the animal was
measured at Day 0, Day 10, 20,30,40 and 50 days in order
to assess the obesity in study group and normal rats weight
also taken to assess statistical significance. Kidney function
tests i.e, Serum creatinine was estimated by Modified Jaffe’s
method, Uric acid levels by Uricase TOPS method, Blood
urea levels by Urease/Glutamate dehydrogenase (GLDH)
methodology were done to assess the kidney function
and animals in both the groups were sacrificed at the end
of the study,kidney tissues wereremoved and studied for
histopathological changes.

Study duration: 6months
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Statistical Analysis

Discussion

All the values will be expressed as the mean ±SEM and
analyzed by paired student-t test and one-way analysis of
variance (ANOVA) in order to test differences between
groups. The level of statistical significance will be set at
p<0.05.

In this study we used Cafeteria diet induced obesity (DIO)
model. It is widely accepted model for induction of obesity.
High fat diet inevitably causes hyperphagia resulting in
increased body weight (table 1). This gain in body weight
is largely due to increased fat mass, to some extent.15-17

Results
Table-1: comparison of body weight between control
and test group
Body weight in
Control
Test group
grams
Oday
204.17±5.34
197.2±6.64
10 days
214.33±5.71
219.8±3.81
20days
223.16±5.15
237±6.39**
30 days
227.33±5.96
255.17±5.49***
40 days
236.17±5.91
277.5±7.06***
50 days
239.83±6.77
296.83±9.28***
Data presented as Mean±SD, **p<0.01 and ***p<0.001.
Table 2: Kidney function test
Parameter
Control
Test group
Sr creatinine
0.71±0.05
1.05±0.05***
Blood urea
51.22±1.87
31.5±1.82***
Uric acid
2.98±0.21
4.03±0.18***
Data presented as Mean ± SD, **p<0.01 and ***p<0.001.

Some reports have attributed obesity induced by high-fat
diets to their high food efficiency (g body-weight gain per
kJ food consumed). Energy from fat has a larger effect on
body-weight than has energy from non-fat sources.18-20
Diet-induced thermogenesis is the energy for digesting,
absorbing and storing nutrients. It leads to loss of energy
from the body which is 2–3% for fats, 25–30% for proteins
and 6–8% for carbohydrates. Therefore, the efficiency of
nutrient utilisation differs among macronutrients and fats
have an efficiency of 97–98%, whereas efficiency is 70–
75% for proteins and 92–94% for carbohydrates.19-22 In
addition, it costs energy to build long chain fatty acids from
glucose or amino acids, whereas dietary fat contains longchain fatty acid pre-formed. Some studies have shown that
a fat-rich diet induces obesity by increasing energy intake.
Some studies have reported that not all fats are obesogenic
and the dietary fatty acid profile rather than the amount
of energy from fat is an important variable in developing
dietary obesity,19-23 but there is some controversy on this
matter since there are reports showing non-significant
differences in final body weight and/or body-weight gain
of the animals consuming various fatty acids.24-26
Consumption of cafeteria diet led to decrease in blood
urea levels significantly (p<0.001).T. Barber et al, also
found decreased urea levels and reduced activity of several
enzymes involved in urea cycle on cafeteria diet feeding.
In our results,Cafeteria diet fed rats showed significant
increase in gain in body weight from day 20- day 50, altered
renal function tests i.e, extreme significantly (p<0.001)
increases serum creatinine, uric acid levels and decreased
blood urea levels. However, H&E stains of kidney tissue
of both the groups showed no significant changes (Figure
1 & 2).

Figure 1. Shows normal histology of cortex of kidney
tissue of normal control rat (10x)

Conclusion
Figure 2. Shows histology of cortex of kidney tissue of
obese rat (10x)

Dietary induced Obesity model is widely accepted for
induction of obesity. Cafeteria diet fed rats showed
significant increase in gain in body weight, altered renal
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function tests i.e, significantly increases serum creatinine,
uric acid levels and decreased blood urea levels.

9. York DA. Lessons from animal models of obesity.
EndocrinolMetabClinNorthAm. 1996; 25 (4):781800.

References

10. Mozes S, Sefcikov Z, Lenhardt L, Racek L. Effect
of adrenalectomy on the activity of small intestine
enzymes in monosodium glutamate obese rats.
Physiol Res. 2004;53(4):415-22.

1. WHO | Obesity and overweight. World Health
Organization [Internet]. [cited 2014 July 20].
Available from: http://www.who.int/mediacentre/
factsheets/fs311/en/
2. Field AE, Coakley EH, Must A, Spadano JL,
Laird N, Dietz WH, et al. Impact of overweight on
the risk of developing common chronic diseases
during a 10-year period. Arch Intern Med. 2001 Jul
9;161(13):1581–6.
3. Kushi LH, Doyle C, McCullough M, Rock CL,
Demark-Wahnefried W, Bandera E V, et al. American
Cancer Society Guidelines on nutrition and physical
activity for cancer prevention: reducing the risk
of cancer with healthy food choices and physical
activity. CA Cancer J Clin. 62(1):30–67
4. The National Institutes of Health (NIH) Consensus
Development Program:Gastrointestinal Surgery
for Severe Obesity [Internet]. [cited 2014 Jul 30].
Availablefrom: http://consensus.nih.gov/1991/1991
gisurgeryobesity084html.htm
5. Wickman C, Kramer H. Obesity and kidney disease:
potential mechanisms. Semin Nephrol. 2013
Jan;33(1):14-22
6. National kidney foundation. Obesity and overweight:
what you shouldknow. https://www.kidney.org/atoz/
content/obesewyska
7. Cleveland clinic, health essentials. Obesity increases
your rsik for chronic kidney disease. https://health.
clevelandclinic.org/2014/03/obesity-increasesyour-risk-for-chronic-kidney-disease/
8. Anne-Emilie Declèves, Kumar Sharma. Obesity
and kidney disease: differential effects of obesity on
adipose tissue and kidney inflammation and fibrosis.
CurrOpinNephrolHypertens. 2015 Jan; 24(1): 28–
36.

250

11. CPCSEA. Committee for the purpose of control
and supervision on experiments on animals
.Thiruvanmiyur, Chennai 600 041, Tamil Nadu,
India
12. Shuyu Li, Hong-Yan Zhang, Charlie C. Hu, Frank
Lawrence, Kelly E. Gallagher, etal.Assessment
of Diet-induced Obese Rats as an Obesity Model
by Comparative Functional Genomics. Nature
publishing group. Obesity. 2008;16(4):811-818
13. Thomas A. Lutz, Stephen C. Woods. Overview of
Animal Models of Obesity. CurrProtocPharmacol.
2012 Sep; CHAPTER: Unit5.61.
14. Caballero B, Ph D. A Nutrition Paradox-Underweight
and Obesity in Developing Countries. 2005;1514–6.
15. Odendaal AY, Deshmukh NS, Marx TK, Schauss
AG, Endres JR, Clewell AE. Safety assessment of a
hydroethanolic extract of Carallumafimbriata. Int J
Toxicol.2013 Sep-Oct;32(5):385-94.
16. Carter R, Mouralidarane A, Ray S, Soeda J, Oben
J. Recent advancements in drug treatment of
obesity. Clin Med (Northfield Il). Royal College of
Physicians. 2012; 12(5):456–60.
17. Lladó I, Estrany ME, Rodríguez E, Amengual B,
Roca P, Palou A. Effects of cafeteria diet feeding on
beta3-adrenoceptor expression and lipolytic activity
in white adipose tissue of male and female rats. Int J
ObesRelatMetabDisord. 2000;24(11):1396–404.
18. Roca P, Rodriguez AM, Oliver P, Bonet ML,
Quevedo S, Picó C, et al. Brownadipose tissue
response to cafeteria diet-feeding involves
induction of the UCP2gene and is impaired in
female rats as compared to males. Pflügers Arch.
SpringerVerlag;1999 Oct1;438(5):628–34.

National Journal of Medical and Dental Research, July-Sep. 2016: Volume-4, Issue-4, Page 247-251

19. Bray GA, Popkin BM. Dietary fat intake does affect
obesity! Am J ClinNutr. 1998Dec;68(6):1157–73.
20. Hill JO, Melanson EL, Wyatt HT. Dietary fat intake
and regulation of energybalance: implications for
obesity. J Nutr. 2000 Mar;130(2S Suppl):284S–
288S.
21. Warwick ZS, Schiffman SS. Role of dietary fat in
calorie intake and weight gain.NeurosciBiobehav
Rev. 1992 Jan;16(4):585–96.
22. Jéquier E. Pathways to obesity. Int J
ObesRelatMetabDisord. 2002 Sep;26 Suppl2:S12–7.
23. Saris WHM. Macronutrient Intake Balance and the
Problem of Obesity – Old Recipes and Some New

251

Spices. AktuelErnahrungsmed. © Georg Thieme
Verlag KG Stuttgart· New York; 2006;31(S 1):49–
54.
24. Kien CL, Bunn JY, Ugrasbul F. Increasing dietary
palmitic acid decreases fat oxidation and daily energy
expenditure. Am J ClinNutr. 2005 Aug;82(2):320–6.
25. Cha MC, Jones PJ. Dietary fat type and energy
restriction
interactively
influence
plasma
leptin concentration in rats. J Lipid Res. 1998
Aug;39(8):1655–60.
26. Hill JO, Peters JC, Lin D, Yakubu F, Greene H, Swift
L. Lipid accumulation and body fat distribution is
influenced by type of dietary fat fed to rats. Int J
Obes Relat Metab Disord. 1993 Apr;17(4):223–36.

