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Abstract: Obesity became major health problem in the worid risk factor
for renal diseaséAim of work: the objective of this work was to examine
the effect of high fat diet to induce obesity on aniitant defense system,
biochemical changes iblood and tissue of control, non-treated and tceate
groups by administration of Orlistat and herbal tonig (pumpkin
oil+nutshell extract) and explorthe mechanisms that link obesity with

altered renal function.

Materials and Methods: Rats were fed a standard control diet for 22 week
(1*' control negative group) or a diet containing 35#(HFD) for 16 week
and then HFD group divided into 3 groups for th#ofeing 6 wks. One
group was HFD, the 3group HFD+Orlistat and # HFD + herbal mix
(pumpkin oil and nutshell extract). Blood and remaksenteric, Perirenal

and epididymal adipose tissues were collecteditmhemical assays.



Results: HFD group of rats showed a significant increasdeied intake,
body weight (BW) and body mass index (BMI). Alserh were significant
increases in weights of mesenteric, Perirenal amtidymal adipose tissues
in HFD in comparison with normal control group. HRBect the kidney by
increasing serum urea, uric acid, creatinine lewaisl increased blood
glucose, low density lipoproteins (LDL), triacylggrol (TG), total
cholesterol (TC) and malondialdehyde (MDA). Thebanges improved by
Orlistat and herbal mixture that decreased theaixid stress biomarkers.
There were significant positive correlations amdsigl, kidney functions

(Creatinine and urea), TG and oxidative markensalréDA).

Conclusions: Rats fed HFD showed, hypertriglyceridemia, inceelasDL

production, increased oxidative stress and rensdraglon. Moreover,
suggesting association between lipid peroxidatodresity and nephropathy,
while treatment with Orlistat and herbal mixture ediorated the harmful
effects of the HFD and reduce feed intake, MDA leaad decreased

oxidative stress in renal tissues.
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Introduction

Obesity has been one of the leading public heatiterns in industrialized
societies for the last 40 years. There is an istngaprevalence in the USA
as well as in Europe and this is steadily prognessy the rest of the world.
Obesity among adults has been defined by the WH®Obagly mass index or
BMI above 30 kg/rh(1). Children and adolescents regarded as overweight



are recorded ag 95th percentile of the sex-specific BMI for theige
growth chartg?2).

The association between obesity and the developofergnal diseases is
documented. In a large Japanese cohort (n>1000@®wed up after 17
years, reported that obesity increased the rislkeraf-stage renal disease
(ESRD) among men. This relationship persisted eafegr adjustments for
hypertension and proteinuria, suggesting that opeper se is an
independent risk factor for ESRD).

A large cross-sectional population study demonstratthat being
overweight, from the age of 20 to any time latetifia, was linked with an
increased risk of chronic kidney disease (CKD)Wdoth men and women. In
addition, in this cohort, the risk for CKD in obepeople considerably
increased the risks of hypertension and type 2edés§d). Excess weight
plays a fundamental role in the development ofginofria and renal damage
in patients with severe renal mass reduct(®) Furthermore, it was
demonstrated that obesity accelerates the increhg@oteinuria in IgA
nephropathy through remodelling of the glomerulaembrane (6).
Therefore, these previous publications demonstnadiate statistical and
renal physiological analysis of the role of obesdg a precursor or
contributor to renal diseases. Several clinicalliss have also found that the
risk for 35 micro albuminuria was independent of hypertensiord a
associated with different components of metabolodsome, such as
abdominal obesity and BMF&38).

The combination of insulin resistance, hyperimsutnia and abdominal
obesity before the development of clinical diabateght be a critical risk
factor in the development of CK®). While the mechanism of obesity on

renal changes need more investigation concernmgalle of oxidative stress



in developing renal changes and comparative passibhtments between

drug and natural herbal extract.

This study investigates uncharacterized effectrobbesity-associated risk
factor on renal oxidative stress, its mechanisnadion and biomarkers
associated with the effect of Orlistat and herb&tune (pumpkin oil +

nutshell extract) on it.

Materials and Methods

Diet:
Two types of diets have been used, control rat ctlie@ivand special high fat
diet HFD (35 %) for induction of obesity in rats.

Chemicals:
Hard capsule: turquoise cap and turquoise bodyirgeéine imprint (Roche

Xenical 120) was given orally by oral gavage witthose 2 mg /kg bw/day.

Herbal mixture:

1- Pumpkin oil: was purchased from a local markes a liquid is given by
oral gavage with dose 5mg/kg bw/day.

2- Ethanolic extract of Nutshell was purchased feofocal market then the
extract was used 2 mg/kg bw/day.

Methods
8-3-1 Animals grouping:

Our experiment continued for 22 week and dividetb itwo phases
(induction period and treatment period).



This study was carried out on white male albing (&tistar rats) weighing
about 100 £ 20gm were used as experimental animBlats were fed a
standard control diet for 22 weeks. Fifty male ratre divided into four
groups:

1%'a normal diet group (control negative).

2" High fat diet group (HFD) act as control positive.

39 HFD with 2 mg/kg bw /day Orlistat (for 6 weeks).

4" HFD with 5 mg/kg bw/day pumpkins and 2 mg/kg bw/dautshell

extract (for 6 weeks).

Sampling and tissue preparation:

At the end of experiment (22 week), rats were fiaed by decapitation and
abdominal incision was immediately done after tgkaf blood sample for

separation of kidney and perirenal, mesentric apdlidymal adipose

tissues. Kidney was taken and washed by salin&4)Q.dried by filter paper

and weighed 0.5 gm of this tissue then underwemhdy®nization then

centrifuged at 3000 r.p.m. for 15 minute and theesnatant were kept at -
20°c for the biochemical tissue analysis of SOD,AMdhd GSH.

For light microscopic study, the specimens weredixn 10% neutral-
buffered formalin, dehydrated through alcoholsade in zylene and then
embedded in paraffin wax. Sections (5um thick) wetained with

haematoxylin and eosii0).

Biochemical examination:-

Cholesterol activity in serum was determined adogrdo the method of
(CHOD-PAP- Method) Enzymatic Colorimetric Test f@holesterol with
Lipid Clearing Factor (LCFj11).



HDL cholesterol in serum determined according ®rtirethod of Precipitant
and Standard, for Use with Cholesterol LiquicolesiKit(12).

Cholesterol and HDL determine by using the readstst purchased from
Human Gesellschaft fur Biochemical and DiagnostltHmMax-planch —
ring 21-65205 Wiesbaden. Germany.

Serum TG was determined according to the methdd3fand GPO-PAP-
Method Enzymatic Colorimetric Test for Triglycerglavith Lipid Clearing
Factor (LCF). Using kits from Bio Diagnostic comyaB9 Tahreer St,
Dokki, Giza, Egypt. And Human Gesellschaft fur Biemical and
Diagnostic mbH.

LDL cholesterol was determined according to thea¢igt LDL Cholesterol
(mg%)=total Cholesterol—(triglyceride/5)-HDL Chalesol.

The concentration of urea was determined accorii@erthelot. Enzymatic
Colorimetric by using the reagent kits from 23 Ebiizh St. Heliopolis,
Cairo, Egypt(14).

Determination of Creatinine by using the reagets kbm 23 El-Montzh St,
Heliopolis, Cairo, Egyp(15).

Uric acid level was determined according to Enzye@blorimetric Method
by using the reagent kits from Bio-diagnostic Compa?29 Tahreer St,
Dokki, Giza, Egyp(16).

GSH level was measured, as described D).

SOD activity was determined according to ColorineeiMethod using the
reagent kits from Bio-diagnostic Company 29 Tahr8e&r Dokki, Giza,
Egypt. SOD activity was assayed as described1).



MDA concentration was determined according to dotetric Method by
using the reagent kits from Bio-diagnostic compa@yTahreer St, Dokki,
Giza, Egypt(19).

Statistical analysis of the results:

Data were presented as mean = S.E.M and analyzeg oise-way analysis
of variance (ANOVA) followed by Tukey-Kramer methodor post-hoc
analysis. A value of p<0.05 was considered sta&8i significant. Graph
Pad Prism 5 software (San Diego, CA, USA) was ukmdstatistical

analysis.

Results

1- Effect of HED, Zenical and herbal mix. on feedntake:

In this study, feed intake were significantly iresed during the period of
the experiment in accompanied with significant @ases in mesenteric,
perirenal and epididymal adipose tissue in HFD camag with that of
control group in rats. Zenical and herbal mix tneent tended to decrease
food intake (Table 1 and 2).

Data of HFD group during 18 weeks showed a sigaifiadncrease in feed
intake compared to control group (Figure 1), whrkatment with Orlistat
and herbal mix exerted non significant decreastea@d intake and weight
loss. While with continuous feeding of rats on highdiet and treatment of
its with Orlistat and herbal mix occurred a conting increasing in feed
intake with these rats that feed on high fat dieint control group. Also, a
significant decrease in feed intake with these tiads$ treated with Orlistat
and herbal mix and this occurred in (20 week). ¥ end of experimental

study (22 week) we observed that HFD group contislyo increased



significantly in feed intake compared to controbgp, while treatment
Orlistat and herbal mixture showed a significantrdase in feed intake
(Table 1 and 2).

2- Effect of diet induced obesity and treatment omody weight and body

mass index (BMI):

Our data showing there was significant higher bagyght in free diet of
HFD during compared to control diet. Also, highdatt caused a significant
increase in body weight and body mass index froh®0to 18-22 wk. This
means that the high fat diet increased body weagkt body mass index in

all experimental period (from initial O to 22 week)

In the beginning of the experiments (initial weigall weight of two groups

was the same (control and HFD) and showed nonfgignt between them

in weight. But these weights changed fastly whenfeasl one of them on

high fat diet and another feed on normal diet. Weeoved that the rats that
feed on high fat diet (HFD) group increased in baayght and body mass
index compared to normal diet (control rats). Thelsenges occurred (0-16
" week) and continued to the final (18-22 week) (@&band 4).

But these increases in body weight and body madsximvere changed by
decreasing both body weight and body mass indelx tréiatments of high
fat diet with Orlistat and herbal mixture. When ifat diet treated with
Orlistat and herbal mix from 18-22 week occurresignificant decrease in
these parameters according to these figures. Aiterction period of obesity
finished (0-16 week) high fat diet began treatethv@rlistat and herbal mix
(18-22 week). We observed that high fat diet cardusly increase in body
weight and body mass index to the final of expentae(16-22 week)

compared to control group. But when treatment etiafii8-22) our results



showed that the treatment of high fat diet withidak and herbal mix
exerted a significant decrease in body weight ardlybmass index (Table 3
and 4).

3- Effect of HED, Zenical and herbal treatment on srum cholesterol
and TG in rats:

Data showing the effect of HFD, Orlistat and herlmailx on serum
cholesterol and triglyceride of high fat diet ratsre represented in table (5)

The high fat diet rats exhibited a higgngiicant increase of serum
cholesterol and a significant increase in seruglyiceride as compared to

normal rats.

The oral treatment of high fat diet with li€at exerted a high
significant decrease in serum cholesterol and @mfgignt decrease in serum

triglyceride as compared to high fat diet rats.

The oral treatment of high fat diet rats with hénmo& extract showed a
significant decrease in serum cholesterol and @fgignt decrease in serum

triglyceride as compared to high fat diet rats (€2).

4- Effect of HED, Zenical and herbal treatment on erum LDL and HDL
in rats:

Data showing the effect of HFD, Orlistat and herbak on serum
HDL and LDL of high fat diet rats were represeniedable (5)
The high fat diet rats exhibited no sigrafit increase of serum HDL

and a high significant increase of serum LDL as garad to normal rats.



The oral treatment of high fat diet rats w@dHistat exerted a significant
increase in serum HDL and a high significant deseem serum LDL as
compared to high fat diet rats.

The oral treatment of high fat diet rats witlerbal mix exerted a
significant increase in serum HDL and a high sigaifit decrease in serum

LDL as compared to high fat diet rats (Table 5).

5) Effect of HFED, Zenical and herbal treatment on kdney functiontests:

Data showing the effect of HFD, Orlistat and henat on urea, creatinine
and uric acid of high fat diet rats were represagimetable (6)

The high fat diet rats exhibited no significant remse of urea and a
significant increase of creatinine, also showedsigmificant increase in

uric acid as compared to normal rats.

The oral treatment of high fat diet rats hwiOrlistat exerted no
significant decrease in urea and a significant @es® in creatinine, also

showed no significant decrease in uric acid aspawed to high fat diet rats.

The oral treatment of high fat diet ratshwiterbal mix exerted no
significant decrease in urea and a significant @&s® in creatinine, also it
showed no significant decrease in uric acid aspased to high fat diet rats
(Table 6).

6) Effect of HED, Zenical and herbal treatment on enal oxidative
stress:

Data showing the effect of HFD, Orlistat dreftbal mix on renal GSH

of high fat diet rats were represented in taB)e (
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The high fat diet rats exhibited a gigant decrease of renal GSH
and a high significant decrease of renal SOD wileikhnibited a high

significant increase of renal MDA as compared towad rats.

The oral treatment of high fat diet ratgth Orlistat exerted a
significant increase in renal GSH and a significencrease in renal SOD

while a significant decrease in renal MDA as coraddo high fat diet rats.

The oral treatment of high fat diet natth herbal mix exerted a high
significant increase in renal GSH and a signifiaantease in renal SOD
while no significant decrease in renal MDA as paned to high fat diet
rats (Table 7).

Light Microscopic Examination Of The Kidney:

Group (1) the kidney of control rats:

Histological examination of the normal kidnglyowed that it consist of
an outer cortex an inner medulla. The kidney corexealed the typical
histological structure of the renal corpuscle amel tenal tubules. The renal
corpuscle includes the glomerulus that is a smaftstof fenestrated
capillaries covered by thin diaphragm and Bowmaajssule (Fig. 2 a&b).
The capsule's consists of an inner visceral lagdran outer parietal layer.
The renal tubules consist of proximal convolutedutas which are lined
with cuboidal epithelium that have abrush bordemne Tdistal convoluted
tubules are lined with low cuboidal epithelial selivith no brush border,

making their lumina appear wider.

Group (2) rats treated with high fat diet:

Light microscopic finding of kidney from higfat diet fed rats are
summarized as follows dilated of blood vessels .(R} in addition to

perivascular and periglomerular oedema infiltraidh a number of
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inflammatory cells (Fig. 2d), degenerative changke renal tubules,
vacuolated glomerular tuft surrounded with oedenwraecrotic cells (Fig. 2

e) and enlargement of Bowman's space (Fig. 2 f).

Group (3) rats treated with high fat diet with Zenical:

The present light microscopical observatiolearty demonestrated that
administration of the Zenical to adult high fat tdat induced various
histological alternation in the kidney tissue. Téeshanges included
hypermic glomerular tuft associated with swellinghe lining epithelium of
renal tubules, vacuolar glomerular tuft with swollendothelial cell lining
the Bowman's capsule (Fig. 3 g) and degeneratedl reerbules and
perivascular oedema with inflammatory cells (Fidh)3vhile others showed
blood vessel show severe congestion (Fig. 35i)alfeecrotic area with
inflammatory cells infiltration and some renal tldsi suffer from
degeneration(Fig. 3 j).

Group (4) rats treated with high fat diet with pumpkin oil +nutshell
extract:

Animals treated with high fat diet plus punmpkil plus nutshell extract
showed histological picture more or less similactmtrol group (Fig. 3 k)
while others showed some haemorage between ramdéti(Fig. 3I).

Figure 2 :Photomicrograph of the kidneys sections fonormalrats (a,b)
and treated with high fat diet (c, d,e and f):

Fig (2 a&b): Photomicrograph of the kidneys sewdicof normal rats
showing the glomerulus (G) and renal tubules (. (a) H&E x 100 and
Fig (2b) H&E x 400.
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Fig (2 c): Photomicrograph of the kidneys sectiohsats treated with high
fat diet (HFD) showing a dilated blood vessdlsdnd perivascular oedema
(O) and inflammatory cellsK) infiltration. H & E x 400

Fig (2 d): Photomicrograph of the kidneys sectiohsats treated with high
fat diet (HFD) showing perivascular and perigloni@rwedema infiltrated

with a number of inflammatory cell$)( H & E x 400.

Fig (2 e): Photomicrograph of the kidneys sectiohsats treated with high
fat diet (HFD) showing degenerative change of renabules (RT),
vacuolated glomerular tuft (v) surrounded with aede(O) and necrotic
cells (Nc). H & E x 400.

Fig (2 f): Photomicrograph of the kidneys sectiofsats treated with high
fat diet (HFD) showing expansion of Bowman's cé@$}). H & E x 400.

Figure 3 :Photomicrograph of the kidneys sectionsfarats treated with

high fat diet plus Zenical (g, H,l,j)and herbal extact (k, I):

Figs (3 g): Photomicrograph of the kidneys sedioh rats treated with
high fat diet plus Zenical showing hypermic glomaruuft (A), swelling in
lining epithelium of renal tubules (RT) and vacuajomerular tuft (V) with

swollen endothelial cells lining the Bowman's cdegt). H & E x 400.

Fig (3h): Photomicrograph of the kidneys sectiohgats treated with high
fat diet plus Zenical showing blood vessel hypermith blood (Hy) and
degenerated renal tubulgg.d & E x 400.

Fig (3i): Photomicrograph of the kidneys sectiofisats treated with high
fat diet plus Zenical showing blood vessels shovesecongestion (Hy) and
intertubular hoamorrhage)(H & E x 40Q
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Fig (3)): Photomicrograph of the kidneys sectiofisats treated with high
fat diet plus Zenical showing focal necrotic ar¢awith inflammatory cells
infiltration, blood vessels show congestion (Hy)dasome renal tubules

suffer from degeneration. H & E x 200.

Fig (3k): Photomicrograph of the kidneys sectiohsats treated with high
fat diet plus pumpkin oil plus nutshell extract slg nearly normal
structure of glomerulus (G) and renal tubules (Rt& E x 400.

Fig (3I): Photomicrograph of the kidneys sectiofgats treated with high
fat diet plus pumpkin oil plus nutshell extract simmy some hemorrhage
between renal tubuleg)(and nearly normal structure of glomerulus (G) and
renal tubules (Rt). H & E x 400.

Discussion

Obesity has become a heavy public health probletinarunited States, with

a prevalence among adults increasing to 32% froth bh8tween the 1960s
and 200420). Currently, 66% of adults and 16% of children adldlescents
are overweight or obeg20). Although obesity has long been recognized as
an independent risk factor for cardiovascular dissaand diabetes mellitus,
newer research points to obesity as an importahkt faactor for chronic
kidney diseases (CKDgR1). Massive obese patients developed nephrotic-
range proteinuria. Subsequent studies confirmet dhasity could induce
renal injury, namely, obesity-related glomerulopa({®@RG) (22). A large-
scale clinicopathologic study including 6818 rebapsies from 1986 to
2000 revealed a progressive increase in biopsygénce of ORG from 0.2%

in 1986-1990 to 2.0% in 1996—-2000. The tenfoldaase in incidence of
ORG over 15 years suggests a newly emerging epad@3).

The mechanisms for how saturated fat and sugadidasesrages contribute

to human obesity in rats on an HF choice diet,rpiaeptin concentrations
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and proopiomelanocortin mMRNA increased and neurogeepY mMRNA
decrease®@4).

Effect of control , HFD, Zenical and herbal mix onfeed intake, body
weight:

Dietary fat possesses a number of characteridtatsnhay contribute to its
overconsumption. Both palatability and energy dgnsere contribute to fat
hyperphagia and reduced satiation signaling accoympg HFD

consumption which could contribute to overconsump®@nd often leads to

obesity.

Belong to treatment with Zenical and herbal mixdiéa decrease it due to
blocking the absorption of fat by inhibiting gast@nd pancreatic lipase

enzymes leading to the increased excretion ohféaeces25).

On the other hand treatment with herbal mix leadidorease body weight
and feed intake because it contain a high amoutrypfophan, an essential
amino acid involved in the synthesis of a key bidiemical called serotonin

which is involved in mood, sleep and appetite ragjoih (26).

The obesogenic environment alters several inflamrgatnd metabolic
effects and haemodynamic factors, which potentifd to a decrease in
renal functionality. A number of epidemiologicalidies demonstrated that
inflammation is linked to metabolic syndrome inipats with CKD. A
cross-sectional study of 94 CDK patients found asoaiation between a
high concentration of the inflammation marker CRRB(0 mg/l) and BMk>
30kg/nf compared to patients with normal BMI (< 25 kg)if27).
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Effect of HFD, Zenical and herbal treatment on serm cholesterol, TG,
LDL and HDL in rats:

Our study indicated that Obesity leads to morbidisy well as mortality.
There is usually increased level of total cholediet.DL-cholesterol,
triglycerides and decreased level of HDL-choledteno obesity. These

results are in accordance with those of Szczygielskt al. (28).

Patients receiving the two higher doses of Orlisteltieved significantly
reduced levels of total cholesterol and low derigiyprotein (LDL-C). Low
density lipoprotein-high density lipoprotein (LDLEM) ratio was
significantly reduced in the highest dose Orligi@up compared to placebo.
(29).

While treatment of obesity rats with pumpkin oildanutshell produced a
significant decrease in serum cholesterol, serugiyteride and a high
significant decrease in serum LDL while a verymgignificant increase in
serum HDL as compared to the high fat diet ratsesé results are in
agreement with that dfloreno et al. (30) and Shifko (31) theyfound that

the consumption of pumpkin seeds and nutshelbekis also beneficial in
regulating serum lipid levels. A study revealed thaliet supplemented with
pumpkin oil provided lower total cholesterol, lowew-density lipoproteins
(LDL) cholesterol, lower triglycerides and highagimdensity lipoproteins

(HDL) cholesterol levels.

The reduction of the isoprenaline-stimulated lipidyby PSE suggests that
PSE may be taken inside the céllereno et al. (32), where is decreases the
activity of hormone sensitive lipageiSL). Thus, the inhibition of HSL may
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reduce levels of circulating free fatty acid (FHf&ked to insulin resistance

in obese patients.

Effect of HFD, Zenical and herbal treatment on kidrey function tests:

ORG is an increasing cause of end-stage renal stis¢@SRD). The
pathophysiology of ORG remains incompletely underdt Potential
mechanisms by which obesity affects renal physipioglude altered renal
hemodynamics, insulin resistance, hyperlipidemiagctivation of
reninangiotensin-aldosterone system (RAAS), inflaanom and oxidative
stress. Increases in both glomerular filtratiore r66FR) and renal plasma
flow (RPF) were observed in obese subjects and asi(83). This likely
occurs because of afferent arteriolar dilation aesult of proximal salt
reabsorption, coupled with efferent renal arteriolasoconstriction as a
result of elevated angiotensin Il (Angli34). These effects may contribute
to hyperfiltration, glomerulomegaly and later focgdmerulosclerosi§23).
Obese subjects usually have increases in plasman reativity,
angiotensinogen, angiotensin-converting enzymevigctiand circulating
Angll, which trigger or promote renal damage by alememodynamic
changes and nonhemodynamic pathways such as hyperemia, oxidative
stress and inflammatio(35). Inflammatory abnormalities and oxidative
stress are characteristic findings of obesity alay pmportant roles in the

renal damage associated with obesity.

High fat diet (HFD) caused significant elevationsirum creatinine (Table
6) a specific indicator of glomerular function amdea level owing to
consumption of HFD which result in metabolic syndeo marked by
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obesity, hyperlipidemia and associated with oxidastress and nitric oxide
inactivation by reactive oxygen species (ROS) andhidsh NO
bioavailability (36) which leading to renal dysfunction, characterizimg

high level of creatinine and blood urea nitrogan).

In obese subject, increased serum creatinine was tbserved suggesting
that obesity caused elevation in renal functiom &l produce proteinuria,
concomitantly with other risk factors such as hypesion, diabetes and
dyslipidemia (38). Obesity is recently acknowledged as an important
independent risk factor for kidney disease. THk 1$ probably explained by
renal intracellular lipid accumulatio39). Also metabolic disorders in
obesity associated with high blood pressure, polycegic control,
dyslipidemia and smoking were considering risk dador susceptibility of
chronic renal disease (CRD). Glomerular hypertansemd endothelial
dysfunction were regarded as common mechanism oD GQBnnin-
angiotensin system. Renal triglyceride accumulated obese rats
accompanied by hypoalbuminemia and elevated blooga wnitrogen.
Dysregulated gene expression may result in incceeseal collagen cross-
linking and lipid accumulation, that may be asstadawith development of
nephropathy in the animal model of type 2 diabedad obesity(40).
Visceral and renal fat accumulation through condionpof a HFD leads to
marked renal sympathetic activation, which is e#atto increased
responsiveness to central sympathoexcitatory affeat leptin that

contributes to the development of hyperteng#i).

Obesity has long been recognized as an associabsor fwith a variety of
adverse health consequences; chiefly among thebetéis, hypertension,
dyslipidaemia, increased cardiovascular eventsedevhted serum uric acid
(42). Increases in serum uric acid concentration shguesitive association
with body mass index (BMI), waist hip ratio (WHRMaist/thigh girth and
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sub-scapula triceps skin fold rati¢43). The risk of gout was increased
among men who had been overweight in adolescéidg It has been
suggested that other factors, such as muscle messalso play a role in
producing high serum uric acid. Weight reductios baen associated with

modest lowering of serum ura4b).

Obese subjects had elevated serum uric acid appatedy 10 times than
non-obese subjects while overweight had elevatedunseuric acid

approximately 6 times than non-obese subjects.

Furthermore, serum uric acid was also positivelyraedated with serum
triglyceride, LDL-C and negatively with HDL as haveeen found by
Facchini et al. (46) The association of obesity with overweight has a
number of effects on urate metabolism, which inelwtecreasing urate

clearance and increasing urate produc{#s).

Kidneys remove metabolic wastes such as urea, aoid, creatinine and
ions, so optimum chemical composition of body fauid maintained. The
concentrations of the metabolites increase in bidwahg renal diseases or
renal damage may due to high activities of xanthmadase, lipid

peroxidation and increased triacylglycerol and ektdrol level¢47).

While treatment with Orlistat in our data showedttimprovement in the
level of renal function tests and decrease in kydiiseasg48) who found

that the mechanism of action of gastrointestinglade inhibitors, the
temporal association of accelerated renal functmecline with the

commencement of Orlistat.
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Serum uric acid, urea and creatinine levels foristal — treated obese
patients were decreasdd9) it was reported that Orlistat treatment was
beneficial for patients to correct obesity becaiisemproved metabolic

processes and therefore kidney and liver functions.

Also, treatment with herbal mix (pumpkin oil) shaihat decrease in renal
function tests and improvement of kidney funct(®@) who observed that
administration of flax/pumpkin or purslane/pumplseed mixtures showed
announced significant decrease (P< 0.05) in theldewf serum urea,
creatinine as compared with hypercholesterolemntrobgroup(purslane or
flax seeds were used as sourceswe8 fatty acids). Flaxseed could
potentially inhibit various mechanisms associatdth whe progression of
renal diseasg®l). Flax and pumpkin seeds mixture rich in polyunsstd
fatty acid (PUFAs) and antioxidant compounds inrais.

Treatment with extract of peanut shell caused reolnan values of urea
nitrogen and creatiningue to with active component luteolin that foundtin
(52). There was concomitant significant reduction in ¢hevated of marker
parameters of kidney toxicity BUN and serum craag@nin luteolin
pretreatment groups. This showed the efficacy @ dlin in regulating renal
functions(52).

While treatment high fat diet with Orlistat showtdt improvement in the
level of renal function tests and decrease in kyahseas€48). It was found
that the mechanism of action of gastrointestingkhde inhibitors, the
temporal association of accelerated renal functaecline with the
commencement of Orlistat, the high degree of ccemgk and weight
reduction, the pathological findings and the abeewnt an alternative

plausible explanation support our proposition thatrenal precipitation of
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calcium oxalate triggered the acute deteriorationkidney function in
patienty(48).

Also, treatment of high fat diet with herbal mixosted that decrease in renal
function tests and improvement of kidney functi®&3). It was found that
eating pumpkin seeds as a snack can help in piagetite most common
type of kidney stone. Pumpkin seeds appear to lbetluce levels of
substances that promote stone formation in theeuaimd increase levels of
compounds that inhibit stone formation. Some rede&ad demonstrated
that pumpkin seed oil (PSO) could remarkably redhtzder pressure,

increase bladder compliance and reduce urethraspre(53).

Belong to treatment of high fat diet with peanuelslextract significantly
improved renal function in rats with acute renalufe (ARF), significantly
reduced renal oxidative damafi#l). Peanut shell extract had a strong renal

protective effect against glycerol-induced acutetdailure (ARF).
Effect of HFD, Zenical and herbal treatment on ren&oxidative stress

Dietary HFD causes a significant decrease of kida8{, kidney SOD and
a high significant increase of kidney MDA as congahto the normal rats.

Oxidative stress is caused by an imbalance betwmeeased production of
reactive oxygen species (ROS) and/or reduced adéok activity, leading

to oxidative damage to cells or tissue includiqgds, proteins and DNA. It
iIs known that oxidative stress is involved in pddlgecal processes of
various diseases, such as cancer, diabetes mellitysertension and
cardiovascular disease. Studies have suggesteditbsity is associated with

increased oxidative strefsb).
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Oxidative stress has been commonly identified iresiy-related renal
diseases and may be the mechanism underlying itigion or progression
of renal injury in obesity56). Previous studies suggest that oxidative stress
triggers, at an early age, the onset of kidneyotesiand functional
impairment in Zucker obese (ZO) fa/fa rats, a gowdiel of obesity-related
renal disease, in absence of hyperglycaemia, hyp&dn and inflammation
(57). ROS play a crucial role in mediating renal inj@5g). ROS are highly
reactive molecules that oxidize lipids and protes®ise cellular injury and

promote glomerular and renal tubule injury and aeisdéed proteinurigs9).

Oxidative stress also plays an important role e plathogenesis of renal
damage through its effects on vascular biology. R®S generated by all
types of vascular cells, including endothelial, sthomuscle and adventitial
cells. ROS influence vascular cell growth, migratigroliferation and
activation(60). Physiologically, ROS can mediate cellular funaticeceptor

signals and immune responses on vascular cells.

Our study indicated that treatment of HFD rats w@Histat produced a
significant increase in kidney GSH, a significamtrease SOD and a high
significant decrease in kidney MDA as comparechidrug-administrated-

control rats.

Garcinia, this is drug similar in action to Orlisttn weighting loss
significantly decreased levels of serum MDA ancafdiDA compared with
high fat diet (HFD) as result of hydroxy citric dgqjHCA-SX) that inhibit
ATP citrate lyase which catalyse extra mitochoridtlaavage of citrate to
oxaloacetate giving acetyl COA which used in fatgid synthesis,
suggesting that Garcinia has hypolipidemic actioil @aeduces MDA in
kidney, so HCA improves lipid peroxidatig¢6l).
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While treatment of HFD rats with herbal mix prodd@esignificant increase
in kidney GSH, a significant increase SOD and i lsignificant decrease in
kidney MDA as compared to the high fat diet rats.

Wang et al. (54) reported that pretreatment with peanut shell ek{{aPS)

in acute renal failure (ARF) rats caused GSH inuseand renal cortical
were observed significantly increased. Renal coitexnogenate MDA
levels were significantly lower. And treatment wgbmpkin oil that contain
omega-3 caused the oxidative stress that had swddallowing reperfusion
injury were also, significantly lowered by omegaa8ministration (62).

Preventive oral administration of omega-3 suppldmeray decrease

oxidative stress and kidney dysfunction followimgerfusion injury.

Photomicrograph of the kidneys sections ohormal HFD, Zenical and
herbal treatment:

Obesity is a chronic metabolic disorder that results from the
imbalance between energy intake and energy expeadiharacterized by
enlarged fat mass and elevated lipid concentratidriood. Many attempts
have been made to correbe metabolic disparity of the obesity condition,
producing a number of reagents including fibrates, sibutramine (an actare
or appetite suppressant) and Orlistat but no dsuffee from severe side
effects(63&64).

The present study demonstrates that a high-fat féiétfor as little as
0 to 22 wk, (Figure 1) produced significant hisgiy biochemical and
functional changes in the kidney in comparison witrmal group. These
changes included expansion of Bowman’'s cap$6ty. The mechanisms
responsible for the enlargement of Bowman’s spaabesity are uncertain

but may be related to the marked glomertuhgoperfiltration; it is interesting
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that the GFR was increased by almost the same miagee (38%) as the

Bowman’s space increase.

In our histological study, dilatation of glomerulzapillaries and large
blood vessels have been seen. In addition to tubdiEformations,
histologically detected glomerular atrophy, negoand oedema similar
results were reported bgltunkaynak et al. (66). The increase in the
volume of the kidneys of HFD-fed rats may have tesufrom oedema due
to mononuclear cell infiltrations among the tubulels is clearly
understandable that dilatation may lead to a vottmencrease in the
kidney. According tdHvizdos and Markham (67) Orlistat is a novel non-
systemic treatment for obesity it inhibits lipasethe gastrointestinal tract,
preventing the absorption of approximately 30% ietaty fat. The present
study revealed that the administration Zenical aéae that focal necrotic
area with inflammatory cells infiltration and bloedssels show congestion
and some renal tubules suffer from degeneratiomil&i results were
reported byKorzets et al. (68) who found that renal biopsy findings showed
that the chronic kidney disease (CKD) was attriblga to
nephrocalcinosis/oxalate nephropathy, resulting an chronic tubulo-
interstitial nephropathy, while acute tubular neso HFD increase serum
uric acid (table 6) that initiate renal urate caygiroducing histopathological

changes.

Orlistat was capable of increasing urinary oxalateels many-fold,
especially in rats fed high fat or oxalate-enricltket. A rise in the ion-
activity product of calcium oxalate was also dent@ied. Interestingly, no
renal depositions of oxalate were seen on examimaif renal tissue after
termination of the study, a fact probably explainsdthe relatively short
period of time (6 weeks only) that the animals wieeated with Orlistat
(69). Also, in 2008, Karamadoukis et al. (70) retrospectively examined
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more than 800 renal biopsies, looking specificldlythe combined presence
of acute tubular necrosis and crystal depositiame [ its high phosphorus
content in fluted pumpkin seed oil (FPSO), itasdsto be a potential agent
in reducing kidney bladder stone dise@&E).

HFD increase uric acid that elevate urinary acidych increase the renal
histological changes while treatment with pumpkéed oil decrease renal
acidity (toward alkalinity) due to its high phospbhe content so renal

histological changes have been improved.

It could be concluded that rats fed HFD showed,enymlyceridemia,
increased LDL levels, increased oxidative stresbkranal histopathological
alteration. Moreover, suggesting association betwiyeid peroxidation,
obesity and nephropathy, while treatment with hlerbixture ameliorated
the harmful effects of the HFD and reduce feedkimtaand improve

oxidative stress in renal tissues in comparisoh witistat.

This study was supported from Beni suef universitulty of science
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