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/Abstract

This study aimed to evaluate the effects of a high refined carbohydrate diet (HRC diet) and renal response in C57BL/6

~

mice exposed to Cigarette Smoke (CS). Twenty-four male mice were divided: Control Group (CG), Cigarette Smoke Group
(CSG) which received standard diet; HRC diet group (RG) and HRC diet and cigarette smoke group (RCSG) which received
the HRC diet. After twelve weeks, CSG and RCSG were exposed to CS for five days. Twenty-four hours after the last exposure
all animals were euthanized. There was an increase of inflammatory cells in the RCSG and of interstitial edema and hyaline
glomeruli in the RG and RCSG. Hyperemia, membranous glomerulopathy and glomerulosclerosis were frequent lesions in
the CS, RG, and RCSG. There was a decrease in the glomerular area of the RG and increase in Bowman’s space of the CSG,
RG, and RCSG. The glomerular densities in CSG, RG, and RCSG were lower than of the CG. There was lower plasma urea
concentration in CSG, RG, RCSG and higher plasma alkaline phosphatase in RG. Our data demonstrate that the HRC diet,
cigarette smoke and the association of both factors promote renal damage and are risk factors for the functioning of the renal

system.

J
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Introduction

Obesity, particularly the accumulation of visceral fat, is
considered as chronic low-grade inflammation [1] and presents
important factors in the initiation and progression of metabolic
disorders [2]. This pathogenesis is associated with an increased
risk of morbidity and mortality due to hypertension, cardiovascular
diseases, type 2 diabetes, cancer, chronic liver and kidney diseases
[3,4]. Several alterations in renal structure and function have
been associated with obesity, such as nephrolithiasis, increased

glomerular size, and glomerular function abnormalities, in
addition to a number of malignancies including kidney cancer
[5-7]. Glomerular abnormalities were noted in the renal biopsy
specimens from patients with massive obesity by Weisinger, et
al. [5]. These authors noted that some of the glomeruli contained
segmental, amorphous, eosinophilic material and proposed that the
cause of the reversible proteinuria seen in these obese patients was
renal venous hypertension.

The obesity-related glomerulopathy, a clinical entity
manifested by proteinuria, glomerulomegaly and focal and
segmental sclerosis, could also contribute to increasing the
prevalence of Chronic Kidney Disease (CKD) [8]. In addition
to causing renal damage, obesity may accelerate renal functional
loss in patients with glomerulopathy. Bonnet, et al. [9], assessing
patients with biopsy-proven Immunoglobulin A (IgA) nephropathy,
observed that patients with a body mass index greater than 25 kg/
m? were more likely to develop more complex histological lesions,
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systemic arterial hypertension and of progression of chronic renal
failure, compared with those with normal weight. They concluded
that excessive body weight may represent a new independent risk
factor for disease progression in IgA nephritis.

In addition to obesity, it was described that cigarette smoke
manifest impairment of renal function, suggesting that smoke
may have a detrimental effect on renal function [10]. Moreover,
cigarette smoking is associated with accelerated progression of
renal disease in patients with diabetic and non-diabetic nephropathy
[11]. Smoking has vasoconstrictor, thromboembolic, and direct
effects on the vascular endothelium and is an independent risk
factor of renal failure in males with kidney diseases [12]. Cigarette
Smoke (CS) is one of several agents and environmental factors that
can trigger renal damage or accelerate pre-existing renal diseases
[13]. CS is composed of approximately 5,000 substances, which
makes it an exogenous source of free radicals capable of initiating
chemical reactions that cause cellular dysfunction and cytotoxicity
[14].

Studies have shown that the risk of some diseases increases
when obesity and smoking are present [15,16]. In a context of
the worldwide obesity epidemic and the prevalence of smokers,
studies on the consequences of the interaction obesity and smoking
become relevant for global public health. However, few studies,
and only in humans [17,18] have suggested a possible association
between obesity, smoking, and renal disease. Therefore, this study
aimed at evaluating the effects of a High Refined Carbohydrates
diet (HRC diet) and renal inflammatory response in C57BL/6 mice
exposed to CS.

Materials and Methods

Experimental Animals

Twenty-four male C57BL/6 aged between 5 - 7 weeks’
male were supplied by the Laboratory of Experimental Nutrition
(LABNEX), School of Nutrition -Federal University of Ouro
Preto (UFOP). The mice were kept in plastic cages and maintained
under controlled conditions of temperature, light and humidity
(2242°C, 12 hours’ light/dark, 50 + 10%, respectively) with access
to food and water ad libitum. All of the animal experiments were
performed according to the rules of animal protection and the
ethical principles of the Brazilian Society of Science in Laboratory
Animals (SBCAL) and was approved by the Ethics Committee
on Animal Use of the Federal University of Ouro Preto (CEUA-
UFOP) (protocol number 2014/06).

Diet, Food Intake and Body Mass Protocol

We used the diet, food intake and body mass protocols as
described recently [16]. Initially, the animals were divided into
four groups (n=6): Control Group (CG), Cigarette Smoke Group
(CSG), High Refined Carbohydrate Group (RG) and High Refined

Carbohydrates Diet and Cigarette Smoke Group (RCSG). Animals
from CG and CSG received standard chow for rodents of Labina-
Purina® by 12 weeks (Evialis Group, Sdo Paulo, Brazil), and
animals from RG and RCSG received a diet with high content of
refined carbohydrate (10% refined sugar, 45% of standard chow,
and 45% of Nestlé® condensed milk -S&o Paulo, Brazil) by 12
weeks. The control of food intake and body mass gain was carried
out once a week. For the control of body weight gain, the animals
were weighed individually using a digital balance (Mark®; M
Series/B Analytical Equipment LTDA, Sao Paulo, Brazil). Diets
were weighed before being fed to the animals and after one week
of consumption, and the feces were also weighed once a week.

Cigarette Smoke (CS) exposure

After the twelve weeks of the nutritional protocol the animals
of CSG and RCSG were exposed to smoke generated by 12
commercial Marlboro Red Label Box (Philip Morris International)
containing 10mg of tar, 0.9 mg of nicotine, and 10 mg of carbon
monoxide per cigarette administered three times a day (morning,
afternoon, and night) for five consecutive days as described
previously (Ramos, et al. 2018, Pena, et al. 2016) [16,19]. Initially,
mice were placed in the inhalation chamber (40 cm long, 30 cm
wide and 25 cm high) inside an exhaustion chapel. Each cigarette
was coupled to a plastic 60 mL syringe and the smoke was injected
inside the inhalation chamber. The mice were maintained in this
smoke-filled atmosphere (+ 3% CS concentration) by 6 minutes.
Then the chamber was opened for 1 min for total exhaustion of
cigarette smoke, and this procedure was repeated for each cigarette.
Animals from CG and RG were exposed to ambient air under the
same conditions.

Blood Collection and Dosages of Urea, Creatinine and
Alkaline Phosphatase (ALP)

Twenty-four hours after the last exposure the animals were
euthanized by an overdose of ketamine (130 mg/kg) and xylazine
(0.3 mg/kg). Blood was collected by cardiac puncture and placed
in polypropylene tubes with 15 pul of anticoagulant. Approximately
0.8 mL was centrifuged at 10,000 rpm for 15 minutes, the plasma
collected and stored in a freezer (-80 ‘C) for the determination of
urea, creatinine, and ALP by specific commercially available kits,
according to the manufacturer’s instructions (Bioclin®, Quibasa).

Tissue Collection

After blood collection, the left ventricle was perfused with
20 mL saline solution (0.9%) for the removal of blood from the
kidneys, later the kidneys were collected and sectioned into 2
samples. The left kidney was fixed by immersion in 10% neutral
buffered formalin for at least 48 h to be used in the histological
analysis, and the right one was removed and homogenized in 1,5
mL of phosphate buffer (pH 7.5) and centrifuged at 10,000 rpm
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for 10 min at 4°C. The supernatant was collected and stored in a
freezer at -80°C for biochemical analyses.

Histology and morphometric analyses

After fixation, kidney tissue samples were processed
according to routine histological techniques and embedded in
paraffin blocks. Paraffin blocks were cut into 4 pm thick sections
and stained with hematoxylin and cosin (H&E) and Masson’s
trichrome for histopathological analyses. For semi-quantitative
and morphometric analyses, we obtained twenty random images
from histological slides with 40X objective (total area 1.5 x 10°
um?) per section on a single slide per animal. These slides were
photographed in Multiuser Laboratory of the Nucleus of Biological
Sciences Research (NUPEB) of UFOP, using the light microscope
equipped with Leica BM5000 digital camera (Leica DFC 300 FX)
coupled with the software of capturing images Leica Application
Suite and analyzed using the Imagel/Fiji 1.46r software, a freeware
developed by Wayne Rasband (National Institutes of Health,
Bethesda, Maryland, USA).

Histological screening focused on the detection of the
following abnormalities: Edema, Inflammation, Hyperemia,
Hyalinized Glomerulus, Membranous Glomerulopathy, and
Glomerulosclerosis. The parameters measured morphometrically
were glomerular density, glomerular area, Bowman’s space size and
thickness of the wall of the renal tubules. The glomerular density
was determined by calculating the total number of glomeruli per
renal cortical area of the twenty to thirty random images, the
glomerular area was defined as the area described by the outer
capillary loops of the tuft, Bowman’s space was calculated by the
area of the Bowman’s capsule and the glomerular tuft and subtracted
from the second of the first area. Glomeruli were evaluated in
the afferent artery measuring hence the equatorial portion of the
glomerulus. The wall of the renal tubules was calculated by tracing
five boundaries thereby tubule of by Image.

Data Analysis

Evaluation of data normality was performed using the
Kolmogorov—Smirnov test. The degree of significance was
calculated by a one-way ANOVA followed by Tukey’s post hoc
test. All data were normally distributed and were expressed as

the mean + standard error of the mean. The significant difference
was considered when the p-value was less than 0.05. The analyses
were performed with Graph Pad Prism software version 5.00 for
Windows 7 (GraphPad Software, San Diego, CA).

Results
Morphological and Semi-Quantitative Analyses

The lesions found in the renal tissue of the studied groups
are represented in Table 1, Figure 1. Table 1 summarizes
the proportion of lesions through semi-quantitative analysis.
The renal parenchyma of the Control Group (CG) presented
normal morphological characteristics (Figure 1A). There was a
predominance of the edematous areas and hyalinized glomeruli
in animals which received a high refined carbohydrate diet (HRC
diet), with or without exposure to CS (RG ¢ RCSG) compared
with CG and CSG (Table 1, Figure 1A-D). Moreover, it was more
frequency of inflammatory cells in RCSG compared with CG,
CSG and RG (Table 1, Figure 1E). Dilatation and congestion in the
peritubular vessels (hyperemia), membranous glomerulopathy and
glomerulosclerosis were very frequent in CSG, RG, and RCSG
(Table 1, Figures 1B,C,D).

Renal fibrosis was not observed in the animals studied (data
not shown).

Lesions CG CSG RG RCSG
Interstitial edema - ++ S+ —
Inflammation - ++ ++ +++
Hyperemia - +++ et T
hyalinized glomerulus j N - L
Membranous
Glomerulopathy - +++ +++ et
Glomerulosclerosis - +++ +++ -+

CG: Control Group; CSG: Control Diet And Cigarette Smoke Group;
RG: High Refined Carbohydrate Group; RCSG: High Refined
Carbohydrate And Cigarette Smoke Group. Very common: +++; less
common ++; rarely: +; absent: -.

Table 1: Frequency of lesions in the kidney of C57BL/6 mice of the
experimental groups.
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Figure 1: Comparative histopathological features in the kidneys of
C57BL/6 mice that received a standard chow or diet with high content
of refined carbohydrate, with or without exposure to cigarette smoke. No
alterations were observed in the Control Group (CG) (A): In the cigarette
smoke group (CG) note dilatation and congestion in the peritubular vessels
(hyperemia) (B - fine arrow) and interstitial edema (C - thick arrow). In the
high refined carbohydrate group (RG) note hyperemia (D - fine arrow) and
hyalinized glomerulus (D -head arrow). In the high refined carbohydrates,
diet and cigarette smoke group (RCSG) observe glomerulosclerosis (E -
white arrow) and inflammatory infiltrate intense (F -dotted line). Stained
with hematoxylin and eosin. Barr = 100 um.

Morphometry

We observed a significant difference in glomerular area
between CG and RG groups (Figures 2A,C,F). There was a
decrease in the glomerular area of the RG when compared with CG.
In addition, there was an increase in Bowman’s space of the CSG,
RG and RCSG groups when compared with CG (Figures 2A-E).
The quantitative morphometric evaluations revealed no differences
in the thickness of the tubular wall between the treatments (CG,
CSG, RG, RCSG) (Figures 2A-D). The glomerular density was
compared between the groups. The glomerular densities in CSG,
RG, and RCSG groups were considerably lower than that of the
CG (Figures 3A-E).

Figure 2: Photomicrographs of kidney sections stained with hematoxylin
and eosin. Barr = 100 pm (A-D) and morphometric analyses of Bowman’s
space (E) and of the glomerular area (F). For E and F data were expressed
in mean + standard error of the mean and were analyzed by one-way
ANOVA followed by Tukey post-test. The letter (a) represents a significant
difference between groups when compared to CG (p<0.05). Control Group
(CG) (A), Cigarette Smoke Group (CSG) (B), High Refined Carbohydrate
Group (RG) (C), High Refined Carbohydrates Diet and Cigarette Smoke
Group (RCSG) (D). Bowman's space (A-D -arrow), glomerulus (A-D
-G). Both high refined carbohydrate and cigarette smoke show increased
Bowman’s space (B-E), but there was a decrease of the glomerular area
only in the high refined carbohydrate group (RG) (C-F).
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Figure 3: Photomicrographs of kidney sections stained with hematoxylin
and eosin. Barr = 50 pm (A, B, C, D) and morphometric analyses of
glomerular density (E). For E data were expressed in mean + standard error
of the mean and were analyzed by one-way ANOVA followed by Tukey
post-test. The letter (a) represents a significant difference between groups
when compared to CG (p<0.05). Control group (CG) (A), cigarette smoke
group (CSG) (B), high refined carbohydrate group (RG) (C), high refined
carbohydrates diet and cigarette smoke group (RCSG) (D). Glomerulus
(A-D). The glomerular densities in CSG, RG, and RCSG groups were
considerably lower than that of the CG.
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Markers of renal function

There was no significant difference in the blood creatinine levels in the experimental groups. However, there was a decrease of the
blood urea levels in CSG, RG, and RCSG compared with CG, and there was an increase of the blood ALP in RG compared with CSG

and RCSG as can be observed in Table 2.

CG CSG RG RCSG p
Creatinine (mg/dL) 0.5+0.1 0.5+0.05 0.4 +0.02 0.4+0.02 >0.05
Urea (mg/dL) 84.1+4.4 59.0 £3.0° 61.5+3.5* 53.9+2.3 <0.05
ALP (U/L) 55.7+8.6 42.5+5.7 80.8 + 3.3 34.6 +6.1 <0.05

Notes: Data are expressed as mean + standard error of the mean and were analyzed by one-way ANOVA followed by Tukey’s post-test. a
Significant difference between the groups when compared with the CG. b Significant difference between the groups when compared with the CSG
and d Significant difference between the groups when compared with the RCSG.

Table 2: Biochemical analysis in blood from the CG, CSG, RG, and RCSG groups.

Discussion

In this study, we evaluated the association between a high
refined carbohydrate diet (HRC diet) and renal inflammatory
response in C57BL/6 mice exposed to Cigarette Smoke (CS). Our
results demonstrate that the diet rich in refined carbohydrates,
cigarette smoke and the association of both factors promote
renal damage, represented by glomerular and interstitial lesions.
In addition, we observed a decrease in urea levels in the groups
exposed to the two insults individually and in the group in which
both were associated and an increase in the peripheral blood of
alkaline phosphatase in animals that received the diet rich in refined
carbohydrates. In a previous study published by our research
group, using the same animals was observed an increase in body
mass associated with the increase in body adiposity index (BAI) in
C57BL/6 mice which received an HRC diet [16].

Studies have suggested that obesity and smoking increase
the risk for the development of some diseases [15,20]. However,
few studies, and only in humans [17,18] have suggested a possible
association between obesity, smoking, and renal disease. In a
context of the worldwide obesity epidemic and the prevalence of
smokers, studies on the consequences of the interaction obesity
and smoking become relevant for global public health. In the
present study, the HRC diet and/or the exposition to CS provided
marked structural changes of the renal parenchyma that presented
both glomerular lesions (membranous glomerulopathy, glomerular
hypertrophy, focal and segmental glomerulosclerosis, hyalinized
glomerulus) and interstitial lesions (edema, inflammation,
and hyperemia). The renal corpuscle pathology, when become
prevalent glomerular filtration, can be impaired, and changes in
renal function may lead to CKD.

Histological findings of similar and frequent focal and
segmental glomerulosclerosis, membranous glomerulopathy and
hyperemia in the all experimental groups HRC diet and/or CS were

consistent with experimental and human studies that considered
some of these lesions common renal histological lesion in obesity
[21,22] or in smoking [23]. According to Eknoyan [24], pathologic
lesions of focal segmental glomerulosclerosis are common in
experimental models of sustained obesity and are observed in
morbidly obese humans. After consuming an HRC diet, with or
without CS exposition, the mice kidneys presented more hyaline
degeneration that the control diet and cigarette smoke group. The
glomeruli displayed a variable degree of hyalinization, many were
completely replaced by hyaline material. Another study, in humans,
detected a trend toward more arterial hyalinosis in obese patients
than controls [25]. Moreover, a study with smoking subjects
dying of coronary heart disease also associated the smoking with
arteriolar hyalinosis and thickening of small arteries in the kidney
[26].

In the present study, light microscopic examination of renal
tissue of animals subjected to cigarette inhalation, with or without
HRC diet, and of animals only with HRC diet showed dilatation
and congestion in the peritubular vessels. These results indicated
that both CS and HRC diet are renal risk factors and corroborates
with Ozan et al. [23] that observed dilatation and congestion in
the peritubular vessels of the Wistar rats subjected to long-term
cigarette inhalation. There was a predominance of the edematous
areas in Cigarette Smoke Group (CSG), high Refined Carbohydrate
Group (RG) and HRC diet and Cigarette Smoke Group (RCSG)
compared with the Control Group (CG). According to Araujo,
et al. [27], interstitial edema can occur, indistinctly, in almost all
glomerulopathies. So, we can suggest that both CS and HRC diet
provoked the interstitial edema observed in our study. However,
Rea, et al. [25] detected no differences in edematous areas donor
kidneys obtained from obese compared to non-obese individuals.

In this study, there was a higher frequency of the inflammatory
cells in renal parenchyma in animals which received an HRC diet
and CS when compared with the others. Known of the correlation
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between elevated expressions of pro-inflammatory cytokines or
chemokine in adipose tissue with renal inflammation in rodent
models of obesity [28,29]. However, this is the first study showing
that exposure to CS increases the inflammatory process in the obese
kidney. We did not observe morphological variations in the proximal
tubules of any experimental group. However, another experimental
study on rats, the long-term cigarette smoke caused a decrease in
the lumen size of the proximal and distal convoluted tubules and
a decrease in the height of the proximal tubule epithelium [30]. It
is likely that the different results are related to other factors, such
as the time of exposure to cigarette smoke and the animal species.
There was an increase in the Bowman’s space of the HRC diet and/
or CS groups, Interestingly, the increase in the Bowman’s space of
these groups do associate with modifications of the glomerular area
only in HRC diet group, that presented decreased of the glomerular
area. Our results are according to Henegar et al. [31] that observed
glomerular Bowman’s space area greater in dogs fed the high-fat
diet, compared with lean animals. However, these authors related
their results to the expansion of Bowman’s capsule, while we
observed a reduction of the glomerular area, although the obesity
was associated with larger glomeruli in humans [25]. Unlike us,
another study showed narrowing of Bowman’s space of the renal
tissue of rats subjected to long-term cigarette inhalation [23].

The morphometric analysis showed a reduction in the
numerical density of the renal glomeruli associated not only to
HRC diet but also to cigarette inhalation. These results indicated
that both CS and HRC diet are renal risk factors to renal function
and corroborates with Okabayashi, et al. [22], that observed low
glomerular density in patients with moderate obesity similar
to that in individuals with higher obesity. Thus, these authors
considered that other renal factors than body mass index (BMI)
may underlie the susceptibility to glomerular disease. Biochemical
examinations in experimental models are essential for estimating
the health condition of the animals and provide information about
changes induced by pathological processes [32,33]. In this study,
creatinine levels did not show differences between the experimental
groups. In this context, serum creatinine levels are dependent on
several factors such as dietary intake and muscle mass, renal and
extrarenal excretion. All these factors may be altered in renal
disease, which makes serum creatinine an insensitive marker for
assessing renal function) [34,35]. Our results corroborate with the
studies of Bostom, et al. that report in patients with CKD, normal
levels of creatinine, despite impaired renal function (Bostom, et
al. 2002) [34].

The exposure to CS, the HRC diet and the association of
both factors caused a decrease in levels of urea. At despite the
reduced plasma/serum urea is less common, our results are
according to Lum and Leal-Khouri [36] that observed low serum
urea concentrations in a patient population with alcohol abuse.

However, these authors failed to define the clinical conditions
associated with low urea concentrations. A published case history
[37] described a reduced urea concentration with pathological
cause confined to advanced liver disease. In this study, our
research group observed that HRC diet led to non-alcoholic fatty
liver disease and that the cigarette smoke led to oxidative damage
in hepatic tissue (unpublished data), which may explain the low
serum urea concentrations. The alkaline phosphatase is a known
marker of renal osteodystrophy [38]. However, there are no data
in murine models of renal injury that assess the increase in ALP.
In patients with chronic kidney disease, the increase in circulating
ALP is related to increased mortality [38,39]. In the present study,
we believe that the increase in alkaline phosphatase is a marker of
the development of renal injury in the group that received the diet
rich in refined carbohydrates.

The kidney is one of the most sensitive organs to the
inflammation and is an important source of chemokines and
cytokines in the tubular epithelium due to its close contact with
high blood flow [40]. Moreover, the physical compression of the
kidney by the surrounding fat and the renal structural changes
associated with obesity may also play a role in the renal damage
associated with obesity [41]. And considering that in the human
body blood is oxygenated in the lungs in the microcirculation and
pumped into the rest of the body by the large circulation to be
filtered in the kidneys, it becomes important to study the renal
effects of both, exposure to cigarette smoke and obesity, which in
turn are scarce. Besides that, animal models remain fundamental
to improving understanding of human renal disease. To our
knowledge, this is the first study demonstrating the effects of
high-carbohydrate diet on the kidneys of C57BL/6 mice exposed
to cigarette smoke. Our study shows that the exposure to short-
term CS does not exacerbates the lesions provoked by HRC diet,
but both are relevant renal risk factors, conferring a substantial
increase in risk for renal function deterioration. Further studies are
needed to determine the mechanisms responsible for the results
found. So, it should be carried out to quantify the long-term impact
of the cigarette associated with carbohydrate diet in the renal
parenchyma.

Acknowledgments

The authors would like to express their gratitude to Dr. Rosa
Maria Esteves Arantes, from the Federal University of Minas
Gerais

References

1. LEITE RD, PRESTES J, BERNARDES CF, SHIGUEMOTO GE,
PEREIRA GB, et al. (2009) Effects of ovariectomy and resistance
training on lipid content in skeletal muscle, liver, and heart; fat depots;
and lipid profile. Appl Physiol Nutr Metab 34: 1079-1086.

6
J Vaccines Immunol, an open access journal
ISSN: 2575-789X

Volume 6; Issue 02


https://www.ncbi.nlm.nih.gov/pubmed/20029517
https://www.ncbi.nlm.nih.gov/pubmed/20029517
https://www.ncbi.nlm.nih.gov/pubmed/20029517
https://www.ncbi.nlm.nih.gov/pubmed/20029517

Citation: Fernandes L, Agulhari JP, de Souza ABF, Bezerra FS, Cangusst SD (2019) The High Refined Carbohydrate Diet Promotes Renal Injury in Mice Exposed to
Cigarette Smoke. J Vaccines Immunol 6: 143. DOI: 10.29011/2575-789X.000143

10.

1.

12.

13.

14.

15.

16.

17.

BLUHER M (2010) The distinction of metabolically [healthyfrom
[lunhealthy’obese individuals. Current opinion in lipidology 21: 38-
43.

MOKDAD AH, FORD ES, BOWMAN BA, DIETZ WH, VINICOR F, et
al. (2003) Prevalence of obesity, diabetes, and obesity-related health
risk factors, 2001. JAMA 289: 76-79.

RAHMOUNI K, CORREIA ML, HAYNES WG, MARK AL (2005) Obesi-
ty-associated hypertension: new insights into mechanisms. Hyperten-
sion 45: 9-14.

WEISINGER JR, KEMPSON RL, ELDRIDGE FL, SWENSON RS
(1974) The nephrotic syndrome: a complication of massive obesity.
Ann Intern Med 81: 440-447.

BERGSTROM A, HSIEH CC, LINDBLAD P, LU CM, COOK NR et al.
(2001) Obesity and renal cell cancer--a quantitative review. Br J Can-
cer 85: 984-990.

KOVESDY CP,FURTHSL,ZOCCALIC,WORLDKIDNEY DAY STEER-
ING C (2017) Obesity and Kidney Disease: Hidden Consequences of
the Epidemic. Can J Kidney Health Dis 4: 2054358117698669.

DE PAULA RB, FERNANDES N, DO CARMO VMP, CARLOS L, DE
ANDRADE F, et al. (2006) Obesidade e doenga renal cronica. J Bras
Nefrol 28: 158-164.

BONNET F, DEPRELE C, SASSOLAS A, MOULIN P, ALAMARTINE
E, et al. (2001) Excessive body weight as a new independent risk fac-
tor for clinical and pathological progression in primary IgA nephritis.
Am J Kidney Dis 37: 720-727.

GAMBARO G, VERLATO F, BUDAKOVIC A, CASARA D, SALAINI G,
et al. (1998) Renal impairment in chronic cigarette smokers. J Am Soc
Nephrol 9: 562-567.

BASTOS MG, KIRSZTAJN GM (2011) Chronic kidney disease: impor-
tance of early diagnosis, immediate referral and structured interdisci-
plinary approach to improve outcomes in patients not yet on dialysis.
J Bras Nefrol 33: 93-108.

Orth SR, Stéckmann A, Conradt C, Ritz E, Ferro M, et al (1998) Smok-
ing as a risk factor for end-stage renal failure in men with primary renal
disease. Kidney Int 54: 926-931.

JUNIOR E, FERNANDO U, ELIHIMAS HCDS, LEMOS VM, LEAO
MDA, et al. (2014) Smoking as risk factor for chronic kidney disease:
systematic review. Jornal Brasileiro de Nefrologia 36: 519-528.

HOFFMANN D, HOFFMANN I, EL-BAYOUMY K (2001) The less
harmful cigarette: a controversial issue. a tribute to Ernst L. Wynder.
Chem Res Toxicol 14: 767-790.

CHIOLERO A, FAEH D, PACCAUD F, CORNUZ J (2008) Conse-
quences of smoking for body weight, body fat distribution, and insulin
resistance. Am J Clin Nutr 87: 801-809.

PENA KB, RAMOS CO, SOARES NP, DA SILVA PF, BANDEIRA AC,
et al. (2016) The administration of a high refined carbohydrate diet
promoted an increase in pulmonary inflammation and oxidative stress
in mice exposed to cigarette smoke. Int J Chron Obstruct Pulmon Dis
11: 3207-3217.

TOZAWA M, ISEKI K, ISEKI C, OSHIRO S, IKEMIYAY, et al. (2002)
Influence of smoking and obesity on the development of proteinuria.
Kidney Int 62: 956-962.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

HALLAN S, DE MUTSERT R, CARLSEN S, DEKKER FW, AASAROD
K, et al. (2006) Obesity, smoking, and physical inactivity as risk factors
for CKD: are men more vulnerable? Am J Kidney Dis 47: 396-405.

RAMOS CO, CAMPOS KKD, COSTA GP, CANGUSSU SD, TALVANI
A, et al. (2018) Taurine treatment decreases inflammation and oxida-
tive stress in lungs of adult mice exposed to cigarette smoke. Regul
Toxicol Pharmacol 98: 50-57.

TILTON SC, KARIN NJ, WEBB-ROBERTSON BJ, WATERS KM,
MIKHEEV V, et al. (2013) Impaired transcriptional response of the mu-
rine heart to cigarette smoke in the setting of high fat diet and obesity.
Chem Res Toxicol 26: 1034-1042.

KOPPLE JD, FEROZE U (2011) The effect of obesity on chronic kid-
ney disease. J Ren Nutr 21: 66-71.

OKABAYASHI Y, TSUBOI N, SASAKI T, HARUHARA K, KANZAKI G,
et al (2016) Glomerulopathy Associated With Moderate Obesity. Kid-
ney Int Rep 1: 250-255.

OZAN E, SONMEZ MF, OZAN S, COLAKOGLU N, YILMAZ S, et al.
(2007) Effects of melatonin and vitamin C on cigarette smoke-induced
damage in the kidney. Toxicol Ind Health 23: 479-485.

EKNOYAN G (2011) Obesity and chronic kidney disease. Nefrologia
31: 397-403.

REA DJ, HEIMBACH JK, GRANDE JP, TEXTOR SC, TALER SJ, et
al. (2006) Glomerular volume and renal histology in obese and non-
obese living kidney donors. Kidney Int 70: 1636-1641.

TRACY RE, MALCOM GT, OALMANN MC, NEWMAN WP, GUZMAN
MA, et al. (1994) Nephrosclerosis, glycohemoglobin, cholesterol, and
smoking in subjects dying of coronary heart disease. Mod Pathol 7:
301-309.

ARAUJO NC, DA SILVEIRARIOJAL, REBELO MAP (2008) Renal pa-
renchymal disease: histopathologic-sonographic correlation. Revista
da Associagao Médica Brasileira 54: 48-54.

STEMMER K, PEREZ-TILVE D, ANANTHAKRISHNAN G, BORT A,
SEELEY RJ, et al. (2012) High-fat-diet-induced obesity causes an
inflammatory and tumor-promoting microenvironment in the rat kidney.
Dis Model Mech 5: 627-635.

MORI J, PATEL VB, RAMPRASATH T, ALROB OA, DESAULNIERS J,
et al. (2014) Angiotensin 1-7 mediates renoprotection against diabetic
nephropathy by reducing oxidative stress, inflammation, and lipotoxic-
ity. Am J Physiol Renal Physiol 306: F812-821.

CZEKAJ P, PALASZ A, LEBDA-WYBORNY T, NOWACZYK-DURA G,
KARCZEWSKA W, et al. (2002) Morphological changes in lungs, pla-
centa, liver and kidneys of pregnant rats exposed to cigarette smoke.
Int Arch Occup Environ Health 75: S27-35.

HENEGAR JR, BIGLER SA, HENEGAR LK, TYAGI SC, HALL JE
(2001) Functional and structural changes in the kidney in the early
stages of obesity. J Am Soc Nephrol 12: 1211-1217.

TROIANO JC, GOULD EG, GOULD I (2008) Hematological reference
intervals in argentine lizard Tupinambis merianae (Sauria-Teiidae).
Comparative Clinical Pathology 17: 93.

ALMEIDA AS, FALEIROS ACG, TEIXEIRA DNS, COTA UA, CHICA
JEL (2008) Valores de referéncia de parametros bioquimicos no
sangue de duas linhagens de camundongos. Jornal Brasileiro de Pa-
tologia e Medicina Laboratorial 44: 429-432.

7

J Vaccines Immunol, an open access journal
ISSN: 2575-789X

Volume 6; Issue 02


https://www.ncbi.nlm.nih.gov/pubmed/?term=The+distinction+of+metabolically+%E2%80%98healthy%E2%80%99from+%E2%80%98unhealthy%E2%80%99obese+individuals.+Current+opinion+in+lipidology
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+distinction+of+metabolically+%E2%80%98healthy%E2%80%99from+%E2%80%98unhealthy%E2%80%99obese+individuals.+Current+opinion+in+lipidology
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+distinction+of+metabolically+%E2%80%98healthy%E2%80%99from+%E2%80%98unhealthy%E2%80%99obese+individuals.+Current+opinion+in+lipidology
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+obesity%2C+diabetes%2C+and+obesity-related+health+risk+factors%2C+2001.+JAMA
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+obesity%2C+diabetes%2C+and+obesity-related+health+risk+factors%2C+2001.+JAMA
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+obesity%2C+diabetes%2C+and+obesity-related+health+risk+factors%2C+2001.+JAMA
https://www.ncbi.nlm.nih.gov/pubmed/15583075
https://www.ncbi.nlm.nih.gov/pubmed/15583075
https://www.ncbi.nlm.nih.gov/pubmed/15583075
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+nephrotic+syndrome%3A+a+complication+of+massive+obesity.+Ann+Intern+Med
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+nephrotic+syndrome%3A+a+complication+of+massive+obesity.+Ann+Intern+Med
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+nephrotic+syndrome%3A+a+complication+of+massive+obesity.+Ann+Intern+Med
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity+and+renal+cell+cancer--a+quantitative+review.+Br+J+Cancer
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity+and+renal+cell+cancer--a+quantitative+review.+Br+J+Cancer
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity+and+renal+cell+cancer--a+quantitative+review.+Br+J+Cancer
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity+and+Kidney+Disease%3A+Hidden+Consequences+of+the+Epidemic.+Can+J+Kidney+Health+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity+and+Kidney+Disease%3A+Hidden+Consequences+of+the+Epidemic.+Can+J+Kidney+Health+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity+and+Kidney+Disease%3A+Hidden+Consequences+of+the+Epidemic.+Can+J+Kidney+Health+Dis
http://www.scielo.br/pdf/jbn/v39n1/pt_0101-2800-jbn-39-01-0065.pdf
http://www.scielo.br/pdf/jbn/v39n1/pt_0101-2800-jbn-39-01-0065.pdf
http://www.scielo.br/pdf/jbn/v39n1/pt_0101-2800-jbn-39-01-0065.pdf
https://www.ncbi.nlm.nih.gov/pubmed/11273871
https://www.ncbi.nlm.nih.gov/pubmed/11273871
https://www.ncbi.nlm.nih.gov/pubmed/11273871
https://www.ncbi.nlm.nih.gov/pubmed/11273871
https://www.ncbi.nlm.nih.gov/pubmed/9555657
https://www.ncbi.nlm.nih.gov/pubmed/9555657
https://www.ncbi.nlm.nih.gov/pubmed/9555657
https://www.ncbi.nlm.nih.gov/pubmed/21541469
https://www.ncbi.nlm.nih.gov/pubmed/21541469
https://www.ncbi.nlm.nih.gov/pubmed/21541469
https://www.ncbi.nlm.nih.gov/pubmed/21541469
https://www.ncbi.nlm.nih.gov/pubmed/9734618
https://www.ncbi.nlm.nih.gov/pubmed/9734618
https://www.ncbi.nlm.nih.gov/pubmed/9734618
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smoking+as+risk+factor+for+chronic+kidney+disease%3A+systematic+review.+Jornal+Brasileiro+de+Nefrologia
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smoking+as+risk+factor+for+chronic+kidney+disease%3A+systematic+review.+Jornal+Brasileiro+de+Nefrologia
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smoking+as+risk+factor+for+chronic+kidney+disease%3A+systematic+review.+Jornal+Brasileiro+de+Nefrologia
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+less+harmful+cigarette%3A+a+controversial+issue.+a+tribute+to+Ernst+L.+Wynder.+Chem+Res+Toxicol
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+less+harmful+cigarette%3A+a+controversial+issue.+a+tribute+to+Ernst+L.+Wynder.+Chem+Res+Toxicol
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+less+harmful+cigarette%3A+a+controversial+issue.+a+tribute+to+Ernst+L.+Wynder.+Chem+Res+Toxicol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Consequences+of+smoking+for+body+weight%2C+body+fat+distribution%2C+and+insulin+resistance.+Am+J+Clin+Nutr
https://www.ncbi.nlm.nih.gov/pubmed/?term=Consequences+of+smoking+for+body+weight%2C+body+fat+distribution%2C+and+insulin+resistance.+Am+J+Clin+Nutr
https://www.ncbi.nlm.nih.gov/pubmed/?term=Consequences+of+smoking+for+body+weight%2C+body+fat+distribution%2C+and+insulin+resistance.+Am+J+Clin+Nutr
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+administration+of+a+high+refined+carbohydrate+diet+promoted+an+increase+in+pulmonary+inflammation+and+oxidative+stress+in+mice+exposed+to+cigarette+smoke.+Int+J+Chron+Obstruct+Pulmon+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+administration+of+a+high+refined+carbohydrate+diet+promoted+an+increase+in+pulmonary+inflammation+and+oxidative+stress+in+mice+exposed+to+cigarette+smoke.+Int+J+Chron+Obstruct+Pulmon+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+administration+of+a+high+refined+carbohydrate+diet+promoted+an+increase+in+pulmonary+inflammation+and+oxidative+stress+in+mice+exposed+to+cigarette+smoke.+Int+J+Chron+Obstruct+Pulmon+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+administration+of+a+high+refined+carbohydrate+diet+promoted+an+increase+in+pulmonary+inflammation+and+oxidative+stress+in+mice+exposed+to+cigarette+smoke.+Int+J+Chron+Obstruct+Pulmon+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+administration+of+a+high+refined+carbohydrate+diet+promoted+an+increase+in+pulmonary+inflammation+and+oxidative+stress+in+mice+exposed+to+cigarette+smoke.+Int+J+Chron+Obstruct+Pulmon+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Influence+of+smoking+and+obesity+on+the+development+of+proteinuria.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Influence+of+smoking+and+obesity+on+the+development+of+proteinuria.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Influence+of+smoking+and+obesity+on+the+development+of+proteinuria.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity%2C+smoking%2C+and+physical+inactivity+as+risk+factors+for+CKD%3A+are+men+more+vulnerable%3F+Am+J+Kidney+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity%2C+smoking%2C+and+physical+inactivity+as+risk+factors+for+CKD%3A+are+men+more+vulnerable%3F+Am+J+Kidney+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obesity%2C+smoking%2C+and+physical+inactivity+as+risk+factors+for+CKD%3A+are+men+more+vulnerable%3F+Am+J+Kidney+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taurine+treatment+decreases+inflammation+and+oxidative+stress+in+lungs+of+adult+mice+exposed+to+cigarette+smoke.+Regul+Toxicol+Pharmacol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taurine+treatment+decreases+inflammation+and+oxidative+stress+in+lungs+of+adult+mice+exposed+to+cigarette+smoke.+Regul+Toxicol+Pharmacol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taurine+treatment+decreases+inflammation+and+oxidative+stress+in+lungs+of+adult+mice+exposed+to+cigarette+smoke.+Regul+Toxicol+Pharmacol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taurine+treatment+decreases+inflammation+and+oxidative+stress+in+lungs+of+adult+mice+exposed+to+cigarette+smoke.+Regul+Toxicol+Pharmacol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impaired+transcriptional+response+of+the+murine+heart+to+cigarette+smoke+in+the+setting+of+high+fat+diet+and+obesity.+Chem+Res+Toxicol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impaired+transcriptional+response+of+the+murine+heart+to+cigarette+smoke+in+the+setting+of+high+fat+diet+and+obesity.+Chem+Res+Toxicol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impaired+transcriptional+response+of+the+murine+heart+to+cigarette+smoke+in+the+setting+of+high+fat+diet+and+obesity.+Chem+Res+Toxicol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impaired+transcriptional+response+of+the+murine+heart+to+cigarette+smoke+in+the+setting+of+high+fat+diet+and+obesity.+Chem+Res+Toxicol
https://www.ncbi.nlm.nih.gov/pubmed/21195923
https://www.ncbi.nlm.nih.gov/pubmed/21195923
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glomerulopathy+Associated+With+Moderate+Obesity.+Kidney+Int+Rep
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glomerulopathy+Associated+With+Moderate+Obesity.+Kidney+Int+Rep
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glomerulopathy+Associated+With+Moderate+Obesity.+Kidney+Int+Rep
https://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+melatonin+and+vitamin+C+on+cigarette+smoke-induced+damage+in+the+kidney.+Toxicol+Ind+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+melatonin+and+vitamin+C+on+cigarette+smoke-induced+damage+in+the+kidney.+Toxicol+Ind+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+melatonin+and+vitamin+C+on+cigarette+smoke-induced+damage+in+the+kidney.+Toxicol+Ind+Health
https://www.ncbi.nlm.nih.gov/pubmed/21623393
https://www.ncbi.nlm.nih.gov/pubmed/21623393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glomerular+volume+and+renal+histology+in+obese+and+non-obese+living+kidney+donors.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glomerular+volume+and+renal+histology+in+obese+and+non-obese+living+kidney+donors.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glomerular+volume+and+renal+histology+in+obese+and+non-obese+living+kidney+donors.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nephrosclerosis%2C+glycohemoglobin%2C+cholesterol%2C+and+smoking+in+subjects+dying+of+coronary+heart+disease.+Mod+Pathol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nephrosclerosis%2C+glycohemoglobin%2C+cholesterol%2C+and+smoking+in+subjects+dying+of+coronary+heart+disease.+Mod+Pathol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nephrosclerosis%2C+glycohemoglobin%2C+cholesterol%2C+and+smoking+in+subjects+dying+of+coronary+heart+disease.+Mod+Pathol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nephrosclerosis%2C+glycohemoglobin%2C+cholesterol%2C+and+smoking+in+subjects+dying+of+coronary+heart+disease.+Mod+Pathol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+parenchymal+disease%3A+histopathologic-sonographic+correlation.+Revista+da+Associa%C3%A7%C3%A3o+M%C3%A9dica+Brasileira
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+parenchymal+disease%3A+histopathologic-sonographic+correlation.+Revista+da+Associa%C3%A7%C3%A3o+M%C3%A9dica+Brasileira
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+parenchymal+disease%3A+histopathologic-sonographic+correlation.+Revista+da+Associa%C3%A7%C3%A3o+M%C3%A9dica+Brasileira
https://www.ncbi.nlm.nih.gov/pubmed/?term=High-fat-diet-induced+obesity+causes+an+inflammatory+and+tumor-promoting+microenvironment+in+the+rat+kidney.+Dis+Model+Mech
https://www.ncbi.nlm.nih.gov/pubmed/?term=High-fat-diet-induced+obesity+causes+an+inflammatory+and+tumor-promoting+microenvironment+in+the+rat+kidney.+Dis+Model+Mech
https://www.ncbi.nlm.nih.gov/pubmed/?term=High-fat-diet-induced+obesity+causes+an+inflammatory+and+tumor-promoting+microenvironment+in+the+rat+kidney.+Dis+Model+Mech
https://www.ncbi.nlm.nih.gov/pubmed/?term=High-fat-diet-induced+obesity+causes+an+inflammatory+and+tumor-promoting+microenvironment+in+the+rat+kidney.+Dis+Model+Mech
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angiotensin+1-7+mediates+renoprotection+against+diabetic+nephropathy+by+reducing+oxidative+stress%2C+inflammation%2C+and+lipotoxicity.+Am+J+Physiol+Renal+Physiol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angiotensin+1-7+mediates+renoprotection+against+diabetic+nephropathy+by+reducing+oxidative+stress%2C+inflammation%2C+and+lipotoxicity.+Am+J+Physiol+Renal+Physiol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angiotensin+1-7+mediates+renoprotection+against+diabetic+nephropathy+by+reducing+oxidative+stress%2C+inflammation%2C+and+lipotoxicity.+Am+J+Physiol+Renal+Physiol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angiotensin+1-7+mediates+renoprotection+against+diabetic+nephropathy+by+reducing+oxidative+stress%2C+inflammation%2C+and+lipotoxicity.+Am+J+Physiol+Renal+Physiol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morphological+changes+in+lungs%2C+placenta%2C+liver+and+kidneys+of+pregnant+rats+exposed+to+cigarette+smoke.+Int+Arch+Occup+Environ+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morphological+changes+in+lungs%2C+placenta%2C+liver+and+kidneys+of+pregnant+rats+exposed+to+cigarette+smoke.+Int+Arch+Occup+Environ+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morphological+changes+in+lungs%2C+placenta%2C+liver+and+kidneys+of+pregnant+rats+exposed+to+cigarette+smoke.+Int+Arch+Occup+Environ+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morphological+changes+in+lungs%2C+placenta%2C+liver+and+kidneys+of+pregnant+rats+exposed+to+cigarette+smoke.+Int+Arch+Occup+Environ+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=Functional+and+structural+changes+in+the+kidney+in+the+early+stages+of+obesity.+J+Am+Soc+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Functional+and+structural+changes+in+the+kidney+in+the+early+stages+of+obesity.+J+Am+Soc+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Functional+and+structural+changes+in+the+kidney+in+the+early+stages+of+obesity.+J+Am+Soc+Nephrol
https://link.springer.com/article/10.1007/s00580-007-0715-x
https://link.springer.com/article/10.1007/s00580-007-0715-x
https://link.springer.com/article/10.1007/s00580-007-0715-x
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1676-24442008000600006
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1676-24442008000600006
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1676-24442008000600006
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1676-24442008000600006

Citation: Fernandes L, Agulhari JP, de Souza ABF, Bezerra FS, Cangussu SD (2019) The High Refined Carbohydrate Diet Promotes Renal Injury in Mice Exposed to
Cigarette Smoke. J Vaccines Immunol 6: 143. DOI: 10.29011/2575-789X.000143

34.

35.

36.

37.

BOSTOM AG, KRONENBERG F, RITZ E (2002) Predictive perfor-
mance of renal function equations for patients with chronic kidney
disease and normal serum creatinine levels. J Am Soc Nephrol 13:
2140-2144.

PERRONE RD, MADIAS NE, LEVEY AS (1992) Serum creatinine as
an index of renal function: new insights into old concepts. Clin Chem
38: 1933-1953.

LUM G, LEAL-KHOURI S (1989) Significance of low serum urea nitro-
gen concentrations. Clin Chem 35: 639-640.

SALEK J, BYRNE J, BOX T, LONGO N, SUSSMAN N (2010) Recur-
rent liver failure in a 25-year-old female. Liver Transpl 16: 1049-1053.

38.

39.

40.

41.

HAARHAUS M, BRANDENBURG V, KALANTAR-ZADEH K, STEN-
VINKEL P, MAGNUSSON P (2017) Alkaline phosphatase: a novel
treatment target for cardiovascular disease in CKD. Nat Rev Nephrol
13: 429-442.

TALIERCIO JJ, SCHOLD JD, SIMON JF, ARRIGAIN S, TANG A, et al.
(2013) Prognostic importance of serum alkaline phosphatase in CKD
stages 3-4 in a clinical population. Am J Kidney Dis 62: 703-710.

GRUNZ-BORGMANN EA, NICHOLS LA, WANG X, PARRISH AR
(2017) Twist2 Is Upregulated in Early Stages of Repair Following
Acute Kidney Injury. Int J Mol Sci 18.

HALL JE (2003) The kidney, hypertension, and obesity. Hypertension
41: 625-633.

8

J Vaccines Immunol, an open access journal
ISSN: 2575-789X

Volume 6; Issue 02


https://www.ncbi.nlm.nih.gov/pubmed/12138147
https://www.ncbi.nlm.nih.gov/pubmed/12138147
https://www.ncbi.nlm.nih.gov/pubmed/12138147
https://www.ncbi.nlm.nih.gov/pubmed/12138147
https://www.ncbi.nlm.nih.gov/pubmed/?term=Serum+creatinine+as+an+index+of+renal+function%3A+new+insights+into+old+concepts.+Clin+Chem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Serum+creatinine+as+an+index+of+renal+function%3A+new+insights+into+old+concepts.+Clin+Chem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Serum+creatinine+as+an+index+of+renal+function%3A+new+insights+into+old+concepts.+Clin+Chem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Significance+of+low+serum+urea+nitrogen+concentrations.+Clin+Chem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Significance+of+low+serum+urea+nitrogen+concentrations.+Clin+Chem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Recurrent+liver+failure+in+a+25-year-old+female.+Liver+Transpl
https://www.ncbi.nlm.nih.gov/pubmed/?term=Recurrent+liver+failure+in+a+25-year-old+female.+Liver+Transpl
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alkaline+phosphatase%3A+a+novel+treatment+target+for+cardiovascular+disease+in+CKD.+Nat+Rev+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alkaline+phosphatase%3A+a+novel+treatment+target+for+cardiovascular+disease+in+CKD.+Nat+Rev+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alkaline+phosphatase%3A+a+novel+treatment+target+for+cardiovascular+disease+in+CKD.+Nat+Rev+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alkaline+phosphatase%3A+a+novel+treatment+target+for+cardiovascular+disease+in+CKD.+Nat+Rev+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+importance+of+serum+alkaline+phosphatase+in+CKD+stages+3-4+in+a+clinical+population.+Am+J+Kidney+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+importance+of+serum+alkaline+phosphatase+in+CKD+stages+3-4+in+a+clinical+population.+Am+J+Kidney+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+importance+of+serum+alkaline+phosphatase+in+CKD+stages+3-4+in+a+clinical+population.+Am+J+Kidney+Dis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Twist2+Is+Upregulated+in+Early+Stages+of+Repair+Following+Acute+Kidney+Injury.+Int+J+Mol+Sci
https://www.ncbi.nlm.nih.gov/pubmed/?term=Twist2+Is+Upregulated+in+Early+Stages+of+Repair+Following+Acute+Kidney+Injury.+Int+J+Mol+Sci
https://www.ncbi.nlm.nih.gov/pubmed/?term=Twist2+Is+Upregulated+in+Early+Stages+of+Repair+Following+Acute+Kidney+Injury.+Int+J+Mol+Sci
https://www.ncbi.nlm.nih.gov/pubmed/12623970
https://www.ncbi.nlm.nih.gov/pubmed/12623970

