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Abstract

Background/Aims: Rosiglitazone (RGL) has been used to ameliorate lipids homeostasis and
also to treat inflammatory diseases. However, RGL may reduce renal blood flow and glomerular
filtration rate (GFR) predisposing to acute kidney injury (AKI). We investigated whether the
treatment with RGL induces AKI in normocholesterolemic (NC) and hypercholesterolemic (HC)
rats. Methods: \We measured GFR by inulin clearance technique and we quantified urinary
neutrophil gelatinase-associated lipocalin (UNGAL) in all groups at baseline and during Ang
II-stimulated vasoconstriction. Moreover, we evaluated the presence of renal damaged by
histologic examination. Results: At baseline, NC and HC had normal and similar GFR. RGL
treatment reduced GFR only in NC+RGL. Unexpectedly, HC+RGL showed high levels of uNGAL
although GFR was at normal range. During Ang II-stimulated vasoconstriction, all groups
showed reduction in GFR to the same range and we found high levels of uNGAL and high score
of renal damage in HC and HC+RGL. Conclusion: RGL acts distinctly in normocholesterolemia
and in hypercholesterolemia. Reduction in GFR provoked by RGL treatment did not allow the
diagnosis of AKI in NC even in the presence of ANG II-stimulated vasoconstriction. However,
AKI was diagnosed in HC+RGL at baseline although GFR was within normal range.

Copyright © 2014 S. Karger AG, Basel

Introduction

Rosiglitazone (RGL) is an insulin-sensitizing drug that acts as a ligand for the gamma
peroxisome proliferator-activated receptor (PPARy) ameliorating glucose and lipids
homeostasis [1]. Therefore, RGL also has anti-inflammatory properties by inhibiting nuclear
transcription of cytokines, chemokines and adhesion molecules [1, 2]. For this reason, RGL
has also been used as a novel therapy for inflammatory diseases [2, 3].
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Inrecentstudies, Liu etal [4, 5] showed inhibition of pro-apoptotic molecules production
and myeloperoxidase expression in ischemic/reperfused hearts of hypercholesterolemic
rabbits treated with RGL. They suggested that RGL may be a therapeutic choice to treat
hypercholesterolemic patients with ischemic heart disease. However, side effects of edema
and congestive heart failure have been reported in diabetic patients treated with RGL [6,
7]. Moreover, an updated meta-analysis showed increased risk for myorcardial infarction in
patients treated with RGL [8]. Thus, the European Medicines Agency suspended RGL from
the European market since September 2010. Despite well documented side effects, many
other studies continue to indicate the use of RGL in diabetic and nondiabetic patients due to
its anti-inflammatory property [9, 10].

Studies performed with normal rodents showed increment in sodium tubular
reabsorption that was associated or not with a reduction in glomerular filtration rate (GFR)
[11, 12]. In addition, the treatment with RGL provoked a direct vascular effect that decreased
blood pressure and vasodilated both pre- and postglomerular arterioles [12, 13]. In these
situations, a reduction in GFR may occur associated with a fall in blood supply to renal
epithelial tubular cells that may predispose to the development of acute kidney injury (AKI).
The risk of ischemic AKI increases if angiotensin II (Ang II) that exerts a vasoconstriction
state is present. This possibility is not rare in critically ill patients in whom hemodynamic
instability is present and Ang Il plays an important role to restore blood pressure.

The aim of'this study was to verify ifreduced GFR by RGL treatment associated or not with
apotentvasoconstrictor such as Ang Il may induce renal injury in normocholesterolemic rats.
Moreover, we havealso tested if RGL may act distinctly in the presence of hypercholesterolemia
because this drug has been indicated to ameliorate lipids homeostasis.

Materials and Methods

The study was approved by the Research Ethics Committee of our institution (Comissio de Etica para
Andlise de Projetos de Pesquisa - CAPPesq, da Diretoria Clinica do Hospital das Clinicas da Faculdade de
Medicina da Universidade de Sao Paulo) and conducted according to the National Research Council Guide
for the Care and Use of Laboratory Animals [14].

Male Wistar rats, weighing ~200 g, obtained from the Animal Center of the Faculdade de Medicina da
Universidade de Sédo Paulo were randomly housed in individual cages with free access to food and water for
eight days. We fed the animals with a standard diet (normocholesterolemic rats - NC) or a standard diet
supplemented with 4% (w/w) cholesterol and 1% (w/w) cholic acid (hypercholesterolemic rats - HC) [15,
16]. Both NC and HC were treated or not with rosiglitazone maleate (Avandia, GlaxoSmithKline, GSK) at a
level of 48 mg/kg diet for eight days. For all surgical procedures, we anesthetized the animals with sodium
thionembutal (50 mg/kg b.w,, i.p.).

The groups studied were: [) NC (n =11), consisting of normocholesterolemic rats; II) NC + RGL (n = 10),
consisting of normocholesterolemicrats treated with RGL; I[1I) HC (n = 12), consisting of hypercholesterolemic
rats; IV) HC+RGL (n = 8), consisting of hypercholesterolemic rats treated with RGL.

Clearance Studies

All animals were submitted to the same protocol to evaluate GFR, diuresis, urinary sodium and
potassium excretion by measuring inulin clearance as we have previously described [15]. Briefly, we placed
catheters in trachea, jugular veins, carotid artery and bladder. Thereafter, we intravenously administered
a priming dose of inulin (100 mg/kg b.w.) that was followed by a constant inulin infusion (10 mg/kg b.w.
diluted in 0.9% saline) at a rate of 0.04 ml/min. After a 30-min recovery period, we collected two urine
samples at 30-min intervals as baseline period. Then, we started Ang II intravenous infusion (40 ng/kg
b.w.) at a rate of 0.04 ml/min [17] and we waited for a 15-min stabilization period. After that, we collected
two further urine samples at 20-min intervals. We also collected blood samples at the beginning and at the
end of experiments. In all urine and blood samples, we assayed inulin by the anthrone method [18] and we
quantified Na* by flame photometry (CELM-FC280). In addition, we also measured glucose, triglycerides,
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total and high-density (HDL) cholesterol in the plasma by colorimetric method (Labtest®, Lagoa Santa,
Brazil). In all experiments, we also placed a polyethylene (PE-60) catheter in the carotid artery to measure
the mean arterial pressure (AP). We performed three consecutive AP determinations at the beginning of
each period of clearance studies. The mean values of AP determinations were averaged to obtain a single
value of baseline and Ang II periods and they were expressed in mm Hg.

uNGAL Measurements

We quantified uNGAL by ELISA technique (Rat NGAL ELISA Kit, BioPorto, Gentofte, Denmark) in other
two sets of experiments. We collected the urine samples from anesthetized animals at baseline and during
Ang Il infusion, as illustrated in fig. 1.

Histologic Examination

For histologic examination, the excised left kidneys were fixed in Bouin’s solution. The kidney tissue
block was dehydrated in graded alcohol, embedded in paraffin, cut at 4 um, and then stained with periodic
acid-Schiff reagent for renal lesions examination. Thirty grid fields measuring 0.245 mm? each were
randomly selected at 400x magnification and scored for each rat. Each grid field was assigned one of five
categories according to the following criteria: 0, less than 5% of grid field area presenting tubular epithelial
cell swelling, vacuolar degeneration, necrosis, and involving desquamation; 1, 5-25% of grid field area; 2,
25-50% of grid field area; 3, similar changes involving 50-75% of grid field area; 4, more than 75% of grid
field area of renal lesions. To minimize observer bias, the morphometric examination was performed in a
blinded manner without knowledge of the treatment group from which the tissue originated. The mean
score for each rat and the mean score for each group were calculated [19].

Thiobarbituric Acid Reactive Substances (TBARS) and Serum Magnesium Assays

We determined the levels of TBARS in all samples of the serum collected at the end of Ang II
infusion in clearance studies using the method described by Shimizu MHM et al [20]. Furthermore, we
submitted another set of animals to the same protocol, which is illustrated in fig. 1A, to collect the serum
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Table 1. Char- Normal rats Hypercholesterolemic rats
acteristics of NC RGL HC RGL
normal and Number of rats 12 10 13 9
hypercholes- Initial body weight, g 2046 202+8 202+ 4 210+5
terolemic rats Final body weight, g 252+6 2517 225+3 222+11
] Average food intake, g/day 24.4+1.7 215+18 239+15 23.7+1.0
treated  with 141 cholesterol, mmol/1 236+012 196023  628+024°  4.83 £0.53"#
or withoutro-  Non-HDL-cholesterol, mmol/1 1.25+0.13 0.98 +0.27 5.38 + 0.49* 4.62+057"
siglitazone HDL-cholesterol, mmol/1 0.60 +0.03 0.55 +0.05 0.14 +0.02* 0.13 +0.03*
Triglycerides, mmol/1 1.49 +0.23 1.27 £+ 0.15 1.14+0.10 0.69 + 0.098
Glucose, mmol/1 5.70+0.29 5.68+0.28 6.34+0.17 536 +0.26*
Plasma Na*, mmol/1 139+1 1392 141 +1 142+ 2
Plasma K+, mmol/1 40+0.1 41+0.1 39+0.1 3.6+0.1

Data are expressed as mean * SEM. *p<0.001 vs. NC and NC+RGL; #p<0.05 vs. HC and ##p<0.01 vs.
HC; $p<0.05 vs. NC

in basal conditions to determine the levels of TBARS and concentrations of magnesium. We assayed the
concentrations of magnesium by colorimetric method (Labtest®, Lagoa Santa, Brazil).

Statistical Analysis

Data were expressed as mean * standard error of the mean (SEM). We used paired Student’s t-tests
for dual comparisons on the same rat and we used unpaired t-tests for comparisons between groups. The
analysis of variance (ANOVA) and the Student-Newman-Keuls post hoc test were used for comparisons
among groups. Values of P <0.05 were considered significant.

Results

Table 1 summarizes the characteristics of NC and HC rats treated with or without RGL.
As expected, the total cholesterol and the non-HDL-cholesterol fraction were significantly
higher in HC than NC and the HDL-cholesterol fraction was significantly lower in HC than
NC. The treatment with RGL did not change the biochemical profile in NC, but it modified in
HC. The total cholesterol and glucose levels were significantly lower in the serum of HC+RGL
than HC. In addition, the levels of triglycerides, non-HDL-cholesterol and HDL-cholesterol
fractions were significantly lower in HC+RGL than in NC and NC+RGL.

Renal Function at Baseline and During Acute Ang Il Exposure

As illustrated in fig. 2A, NC and HC had similar GFR and RGL treatment reduced GFR
in normal rats (NC = 0.79 £+ 0.03 vs. NC + RGL = 0.50 £ 0.05 ml/min/100 g b.w., p<0.05)
at baseline. However, the same treatment with RGL did not induce any change in GFR of
hypercholesterolemic rats (HC = 0.77 £ 0.03 vs. HC + RGL = 0.84 + 0.04 ml/min/100 g b.w.).
With regard to other parameters, AP was at normal range (fig. 2B) and urine flow, urinary
sodium and potassium excretion were similar in all groups (table 2).

Nevertheless, the exposure to Ang Il diminished significantly GFR in NC, HC and HC+RGL,
and it remained at the same reduced level in NC+RGL (NC = 0.61 + 0.05; NC + RGL = 0.54 +
0.07; HC=0.61 + 0.03; HC + RGL = 0.64 * 0.06 ml/min/100 g b.w.; fig. 2A). Furthermore, AP
rose from 126.0 + 4.1 to 134 + 3.4 mm Hg in NC, p<0.05, and it remained at the same level
in the other groups (fig. 2B). Moreover, the exposure to Ang Il increased urine flow, urinary
sodium and potassium excretion in all groups (table 2).

uNGAL Concentrations

At baseline, NC and HC showed similar levels of uNGAL (fig. 3A). The treatment with
RGL did not change the magnitude of uNGAL in normal rats (NC = 10.7 £ 1.9 vs. NC + RGL =
8.4 + 1.4 pg NGAL/ mg creatinine). In contrast, HC rats treated with RGL showed high levels
of uNGAL (HC=13.0 + 2.3 vs. HC + RGL = 38.1 + 11.8 ug NGAL/ mg creatinine, p<0.05).

In the presence of Ang 1], the values for uNGAL remained at the same range in NC treated
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Fig. 2. The effects of rosiglitazone treatment
on GFR and arterial pressure in normal and
hypercholesterolemic rats. a, GFR was sim-
ilar in NC and HC at baseline and the treat- 1.00 1
ment with RGL had effects only in normal
rats whose GFR was significantly reduced.
However, the exposure to Ang Il diminished
GFR to the same range of NC + RGL whose
levels remained low. b, AP values were sim-
ilar in all groups at baseline and the expo-
sure to Ang Il increased AP levels only in NC. 0.00 -
Data are expressed as mean + SEM. *p<0.05
vs. baseline evaluated by paired Student’s t b
test; #p<0.001 vs. NC, HC and HC + RGL at
baseline; #p<0.01 vs. NC, HC and HC + RGL
at baseline evaluated by analysis of variance
followed by the Student-Newman-Keuls
test. NC, normocholesterolemic rats; NC +
RGL, normocholesterolemic rats treated
with RGL; HC, hypercholesterolemic rats;
HC + RGL, hypercholesterolemic rats treat-
ed with RGL; GFR, glomerular filtration rate;
AP, arterial pressure; Ang II, angiotensin II;

GFR
ml/min/100 g b.w.
g

NC+RGL

4 o .o
& & &
° o ¥ 9
s

150 1

50 1

Blood Pressure
m

NC+RGL HC+RGL

RGL, rosiglitazone.

Table 2. Physiological parameters of normal and hypercholesterolemic rats treated with or without rosigl-
itazone at baseline and during angiotensin Il infusion

NC (n=11) NC + RGL (n = 10) HC (n =12) HC + RGL (n = 8)
Baseline Ang Il Baseline Ang Il Baseline Ang Il Baseline Ang 11
V, ul/min 73+0.7 114 +1.1* 99+14 40.4+8.1** 11.0+1.6 16.6 + 3.2 6.6+0.5 14.1 +2.0%*

UnaV, umol/min 1.01+0.24 3.05+092* 1.66+037 586+1.04* 141£027 262+047* 0.78+0.14 2.44+0.37*
UkV, pmol/min 0.88+0.13 1.21+0.14* 1.06+0.14 2.10+0.27** 0.86+0.10 1.15+0.12* 0.64+0.13 1.12+0.14*
Data are expressed as mean = SEM. *p<0.05 vs. Baseline; **p<0.01 vs. Baseline

with or without RGL (fig. 3B). On the other hand, the values for uNGAL increased significantly
from 13.0 + 2.3 t0 20.5 + 6.1 pg NGAL/ mg creatinine in HC, p<0.05. In addition, uNGAL levels
remained high in HC + RGL (fig. 3B).

Evaluation of Renal Damage by a Histologic Examination
As shown in table 3, the histologic examination showed higher score of renal damage in
HC rats treated with or without RGL than NC and NC + RGL after Ang II exposure.

Evaluation of Oxidative Stress by TBARS Measurements

At baseline, NC and HC showed similar levels of TBARS in the serum (NC = 3.5 + 0.3 and
HC = 4.1 + 0.3 nmol/ml) and the treatment with RGL did not modify them (NC + RGL = 3.3 *
0.4 and HC + RGL = 3.7 = 0.2 nmol/ml). In the presence of Ang 1], the levels of TBARS in the
serum remained at the same range in all groups (NC = 4.3 + 0.5; NC + RGL =4.1 £ 0.3; HC =
4.8 £ 0.4; HC + RGL = 4.0 + 0.3 nmol/ml).

Magnesium Concentration

As illustrated in fig. 4, magnesium concentration was at normal range in the serum of
normal rats treated with or without RGL (NC = 0.85 + 0.03 and NC + RGL = 0.74 + 0.05
mmol/1). In contrast, hypomagnesemia was found in hypercholesterolemic rats treated with
or without RGL (HC = 0.57 £ 0.02 and HC + RGL = 0.64 + 0.06 mmol/I).
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Fig. 3. Urinary NGAL determinations in nor-
mal and hypercholesterolemic rats treated
with or without rosiglitazone. a, NGAL was Baseline
quantified in urine samples of NC (n = 5), NC 50 - *
+RGL (n=4),HC(n=6)and HC + RGL (n=5)

at baseline. NC treated with or without RGL
and HC had similar levels of urinary NGAL,
but HC + RGL had significantly high levels of
urinary NGAL at this time. b, in another set of
animals, NGAL was quantified in urine sam-
ples of NC(n=8), NC+RGL (n=8),HC(n=6)
and HC + RGL (n = 7) during Ang II infusion.
NC treated with or without RGL showed again
similar levels of urinary NGAL, but HC and HC
+ RGL showed significantly high levels of uri-
nary NGAL when they were exposed to Ang I1.
Data are expressed as mean * SEM. **p<0.01

30 4

20 A

N %
0 -

NC NC+RGL HC HC+RGL

Urinary NGAL
pg NGAL / mg creatinine

Ang Il

vs. NC and NC + RGL; *p<0.05 vs. NC and NC ° 50 1

+ RGL; #p<0.01 vs. HC evaluated by analysis £ 40 -

of variance followed by the Student-New- 3:‘ '§

man-Keuls test. NC, normocholesterolemic (2') 5 30
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treated with RGL; HC, hypercholesterol- 2 3 20 1
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Table 3. Score of renal damage in nor- Normal rats Hypercholesterolemic rats
mal and hypercholesterolemic rats NC NC + RGL HC HC + RGL
treated with or without rosiglitazone = Mean 0.031 0.046 0.110* 0.097#&
after exposure to Ang II SEM 0.012 0.011 0.016 0.011

*p<0.01 vs. NC and NC+RGL; #p<0.01 vs. NC; &p<0.05 vs. NC+RGL

Fig. 4. Serum magnesium concentration
measured in normal and hypercholesterol- 12 A
emic rats treated with or without rosiglita-
zone. Hypercholesterolemic rats showed hy-
pomagnesemia and the treatment with RGL
did not modify it. Data are expressed as mean
+ SEM. #p<0.05 vs. NC + RGL;*p<0.05 vs. NC
and **p<0.01 vs. NC + RGL evaluated by anal-
ysis of variance followed by the Student-New-
man-Keuls test. NC, normocholesterolemic
rats; NC + RGL, normocholesterolemic rats
treated with RGL; HC, hypercholesterolemic 0.0

rats; HC + RGL, hypercholesterolemic rats NC NC+RGL HC HC+RGL ’
treated with RGL; RGL, rosiglitazone. Pacd
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The use of RGL has been restricted in many countries because adverse effects have been
reported especially those concerning risks to the cardiovascular system [6-8]. However, there
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is currently little information in literature as to whether the vasodilation effect provoked
by the RGL treatment that reduces renal blood flow and GFR may induce ischemic AKI. We
did not find evidences to support this hypothesis in normocholesterolemic rats treated with
RGL either at baseline or during a vasoconstriction state caused by acute infusion of Ang
[1. Although NC+RGL showed a reduction in GFR at baseline and during Ang Il exposure,
the levels of uNGAL were low in these animals, which do not support the diagnosis of AKI.
Nevertheless, the treatment with the same selected dose for RGL used in normal rats did
not reduce GFR in hypercholesterolemic rats, but increased the levels of uNGAL at baseline
and during ANG II infusion. Moreover, we have also found a high score of renal damage in
these animals. We did not find changes in the serum levels of TBARS in these animals, but
hypomagnesemia was present in both HC and HC + RGL at baseline.

It has been reported that PPARy agonists relax the vascular smooth muscle cells of the
vessels (VSMC) [21-24]. Consequently, PPARy agonists may reduce vascular resistance by
inhibiting L-type Ca?* channels (VOCC) [23, 24]. In addition, PPARy agonists also vasodilate
both pre- and postglomerular arterioles that decrease the glomerular capillary pressure
(P..) [13] allowing the reduction in glomerular hyperfiltration and albumin excretion when
used in diabetic patients [3]. However, the use of PPARy agonists is not restricted to diabetic
patients due to its anti-inflammatory action [2, 9, 10]. Thus, the reduction in P, may diminish
GFR and blood supply to tubular epithelial cells predisposing non-diabetic patients using
PPARy agonists to renal ischemia and AKI. Furthermore, the risk to ischemic AKI increases if
a vasoconstriction state develops, as for example in patients with low cardiac output due to
hypovolemia or heart failure. In this situation, Ang Il is released to restore the hemodynamic
instability causing a vasoconstriction especially in glomerular arterioles in which VOCC are
present [25].

In the present study, we evaluated the renal function in normal rats treated with RGL
at a level of 48 mg/kg of diet for eight days. This dose reduced GFR at baseline without
significant changes in diuresis and electrolytes excretion. Song etal [12] reported that normal
rats treated with RGL at a level of 96 mg/ kg of diet had reduction in creatinine clearance, but
they have also shown reduction in diuresis and sodium excretion. For this reason, we tested
the doses of 48 and 24 mg/ kg of diet, and we used the former dose because 24 mg/kg diet
failed to reduce GFR (data not shown).

We observed that a reduction in GFR provoked by RGL treatment in normal rats was
not associated with AKI even in the presence of Ang II that elicited diuresis and natriuresis
significantly. We verified that uNGAL levels and histologic examination score were at normal
range. Our results confirm current information that diuresis and sodium excretion have not
been considered as good biomarkers for the diagnosis of AKI [26]. Indeed, uNGAL levels
reflect better AKI as shown by Han et al in rats with sepsis [27].

Ang II acts in renal microcirculation operating L-type Ca®* channels with a clear
inhibitory effect managed by nifedipine [25]. Kondo N et al [28] and Fujimoto S et al [29]
demonstrated in normal rats that azelnidipine attenuated renal injury induced by Ang II
exposure because blood flow was improved. The absence of AKI in normal rats treated
with RGL may be justified by the possibility that L-type Ca?* channels were inhibited, which
prevented the vasoconstricting action of Ang II. In consequence, blood supply was enough
and renal hypoxia did not develop in these animals.

In arecent study, Betz B et al [30] demonstrated beneficial effects in normal rats treated
with RGL that were submitted to a protocol of ischemia/reperfusion injury. RGL reversed the
downregulation of the mRNA expression of endothelial NO-synthase (eNOS) and inhibited
the upregulation of the mRNA of inducible NO-synthase (iNOS). Thus, increases in eNOS may
also prevent the deleterious effects exerted by ANG II exposure.

Moreover, we have tested the same protocols in hypercholesterolemic rats because Liu
HR et al [4, 5] demonstrated benefits in the myocardium of hypercholesterolemic rabbits
treated with RGL that were submitted to ischemic insult. We did not choose Zucker rats to
perform the experiments as changes in plasma lipid profiles are associated with obesity,
glucose intolerance, hypertension and renal sodium retention in these animals [31]. Hence,
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we induced hypercholesterolemia by feeding the rats with a high cholesterol diet for 8 days
since the animals become hypercholesterolemic with similar body weight, AP and GFR of
their control as we have previously reported [15, 16].

Unexpectedly, the same selected dose of RGL that reduced GFR in NC+RGL did notinduce
any change in GFR of HC+RGL. This finding may indicate impairment in the vasodilating
response in HC rats, which could be due to low serum magnesium concentration found
in these animals. It is well known that magnesium depletion causes changes in vascular
reactivity preventing the relaxation of vascular smooth muscle cells [32]. In a recent study,
we reported the development of hypomagnesemia with high magnesium urinary losses in
HC because the expression of epithelial Mg?* channels was reduced in the kidney of these
animals [16].

Although GFR, urine output and urinary electrolytes excretion in HC+RGL at baseline
were similar to HC and NC, the levels of uNGAL were high in HC+RGL at this time. During Ang
Il exposure, HC animals treated with or without RGL showed high levels of uNGAL predicting
the diagnosis of AKI. Moreover, histologic examination showed a high score of renal damage
in HC and HC + RGL at the same time that high levels of uNGAL were found. Taken together,
we hypothesized that the beneficial effect of RGL in inhibiting L-type Ca?* channels in VSMC
to prevent ischemia induced by the vasoconstricting action of Ang II failed because AKI was
already present in HC+RGL at baseline.

To investigate if oxidative stress played a role, we assayed TBARS in the serum. Since
serum TBARS was similar in all groups, the oxidative stress might not play an important
role. TBARS were assayed in two other sets of animals like we performed with uNGAL
determinations. We chose to perform this study design, which is illustrated in Fig. 1, to avoid
biases due to the long wait to collect samples during Ang Il in anesthetized animals. Both
uNGAL and TBARS are highly sensitivity methods in which animal deteriorations could lead
to misleading interpretations in positive results. In this way, we shortened 60 min of the
protocol. Therefore, NC data even in the presence of Ang II did not show increases allowing
for the validation as a control group. In any case, we recognize that we cannot totally exclude
the role of oxidative stress because we only assayed TBARS and this parameter is less
sensitive than others, such as F2-isoprostanes measurements.

Nevertheless, the presence of hypomagnesemia in both HC and HC + RGL may explain
the AKI development especially after Ang Il exposure, which was also confirmed by histologic
examination. As demonstrated by Araujo et al, magnesium supplementation has a protective
effect on renal function in the model of ischemia/reperfusion injury [33].

Conclusion

This study showed evidences to support the hypothesis that RGL acts distinctly in
normocholesterolemia and in hypercholesterolemia. In addition, reduction in GFR provoked
by RGL did not allow the diagnosis of AKI in normal rats. In contrast, AKI was diagnosed
in hypercholesterolemic rats treated with RGL although GFR was within the normal range.
Furthermore, hypomagnesemia canbe considered arisk factor to AKlin hypercholesterolemic
rats especially in those treated with RGL and during exposure to Ang II. Finally, we concluded
that RGL may be prescribed with caution in the presence of hypercholesterolemia in spite
of its anti-inflammatory beneficial effects. Future experiments must be performed to verify
whether other thiazolidinediones may be used without side effects.
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