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SUMMARY: Diabetes Mellitus (DM) is a condition marked by hyperglycaemia that causes systemic complications, including
urinary vesicle dysfunction due to oxidative stress. Further, antioxidants, as well as alpha lipoic acid (ALA), may bese tee$pian
pathological condition. The present study verified the action of ALA as a supplement in ration on glycemia and urinasyruesiods of
rats induced by streptozotocin. The rats were divided into 4 groups: Control (CG), Alpha Lipoic (ALAG), Diabetic controle(iGe,
Diabetic alpha lipoic (DALAG) group. For induction, the diabetic groups were initially induced with streptozotocin (dosek§p mg/
Subsequently, group glycemia was evaluated weekly. After 8 weeks, the rats were euthanized and the bladder was colladtsgtsThe b
were histologically processed and the slides were stained with Masson’s Trichrome for the histomorphometry of epithetiahheictie
and muscular tissue and coloration of PicroSirius Red for further analysis of collagen fibers of the bladder. The dgitzeofithdemonstrated
an inferior median in DALAG compared to DGC (p<0.01). The epithelial height and percentage of the muscle tissue werdgteAt8r in
compared to the DGC, but not significant. However, GDAL showed improvement in the organization of collagen fibers. Inrgonclusio
bladder the morphology alterations caused by DM were not alleviated by the administration of ALA in 8 weeks of the experiments
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INTRODUCTION

Diabetes Mellitus is a metabolic disease characterizgige difficulty of storage, impairing the emptying of the
by the autoimmune destruction of the beta cells of the insulidadder causing urinary retention and predisposing to
producing pancreas. The deficiency of insulin productioimfections, lithiasis or renal damage (Arrellano-Valdeal;
leads to hyperglycemia associated with systemiwittig et al, 2019).
complications, including urinary disorders such as
neuropathy, nephropathy, and bladder dysfunction (Brown Furthermore, morphological changes due to diabe-
et al, 2005; Jianget al, 2008; Daneshigagt al, 2009; tes may be involved in the mechanism of bladder dysfunction
American Diabetes Association, 2014; Teetgal, 2014). caused by cellular changes linked to hyperglycemia and
Moreover, diabetic neuropathy may cause sequelae in dddative stress (Daneshgatial, 2009; Deliet al, 2013;
urinary tract, such as dysfunction in the urinary vesicle thatu & Daneshgari). Moreover, common complications in
affects the patient’s quality of life (Arrellano-Valdetzal, bladder dysfunction, such as increased contractility provoked
2014; Liu & Daneshgari, 2014). by polyuria, develop compensatory bladder hypertrophy.

Another mechanism involves the presence of toxic

The factors described for diabetic bladder dysfunctiometabolites that compromise functioning, thereby
are related to decreased bladder sensation, increasledompensating the detrusor muscle and provoking bladder
complacency and bladder capacity, detrimental contractiligtonic in patients at the terminal stage (Daneshejaal.,
of the detrusor muscle, and the classic triad of diabet®©06). According to the study, the pathophysiology of
cystopathy (Yuaset al, 2015). The symptoms are related taliabetic bladder dysfunction is associated with the ability to
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damage neurons, alter urothelial function, and smooth muspl@tocol 799 for the accomplishment of the experiment.
architecture (Kanikat al, 2011). Rattus norvegicus rats, Albinus variety, Wistar rats kept in
experiment rooms were housed in individual cages at room
Accordingly, therapeutic approaches use antioxidantsmperature, receiving water ad libitum and commercial
as a nutritional compound in the prevention of oxidativeation. The animals were separated in the Control and
stress in diabetes (Usturadral, 2010; Aybelet al, 2011). Diabetic Control groups (CG and DCG), receiving standard
The alpha lipoic acid (ALA) is considered a potenfeed Nuvilab and Alfa Lipoic and Diabetic Alpha Lipoic
antioxidant capable of metabolizing oxidative stress argtoups (ALAG and DALAG) with doses of 300 mg/kg alpha
reversing diabetic cystopathy (Jiagtaal). It acts in reduced lipoic acid (R-isomer Sigma Aldrich 62320) of body weight
form in the organism, with dihydrolipoic acid, being able tanixed with commercial meals.
chelate free metals and recycle other antioxidants. However,
the morphological changes in the bladder caused by a  Furthermore, the diabetic groups were induced to
diabetic condition need to be observed. diabetes, single intraperitoneal injection of streptozotocin
(STZ, Sigma Aldrich S0130) at the dose of 60 mg/kg in
In the present study, we observed the action of AL&odium Citrate buffer (pH = 4,5) (Kaplanogital, 2013).
supplementation on bladder histoarchitecture iAdditionally, 3 days after the administration of STZ, the
streptozotocin-induced diabetes. glycemia was measured in all animals using the OneTouch
Ultra Perfoma (Johnson & Johnson Company, USA) after
the 10-hour fasting period, through puncture of the caudal
MATERIAL AND METHOD vein. The glycemic levels equal to or greater than 270 mg/
dL were satisfactory for diabetic induction (Mohasséb
al., 2011). Moreover, the serum glucose levels were
The animals were approved at the Animal Use Ethicguantified weekly until the end of the experiment (Corréa
Committee of the Fluminense Federal University undeat al, 2019).

Fig. 1. Photomicrographs of the urinary vesicle stained with Masson’s Trichrome to obtain epithelial height data. A-CG;
B-ALAG; C-DALAG; D-DCG. Magnification 200x.
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After 8 weeks of the establishment of diabetes, ally stereological analysis using a 100-point grid for counting
animals (control and diabetic group) were euthanized with the STEPanizer software (http://www.stepanizer.com/).
xylazine and ketamine. The bladders were collected and fixed
in 10 % buffered formaldehyde and further processed f&tatistical Analysis. A one-way analysis of variance
inclusion in paraffin. Subsequentlypbn thick slices were (ANOVA) with the Turkey test was used to compare mean
obtained, and the blades were stained with the histologicalues. All analyses were availed from the Graphpad Instat
methods Masson’s Trichrome and PicroSirius Red faoftware considering p< 0.05 significant.
polarization of collagen fibers in the 100x magnification.

The images of the urinary bladder stained witiRESULTS
Masson trichrome were taken under optical microscope
Olympus BX-51 coupled with an Olympus digital camera
DP-72, with an image transferred to a microscopic field LGlycemia. The diabetic groups had a higher mean (above
W1752T monitor. For the histomorphometry of bladde270 mg/dL), compared to control groups, 72-hours after
epithelial height, images with a 200x magnification werenduction with streptozotocin to establish Type 1 diabetes
captured (Fig. 1). After the calibration of the Image J progra(ifable 1). At the end of 60 days, DALAG presented
(version 1.509) using the straight tool, a line was drawn frosignificantly less hyperglycemia than DCG.
the basal membrane to the apical cells to measure the
epithelium. Histomorphometry of the urinary bladder. According to
Table 11, the histomorphometric analysis of the epithelial
Consequently, 5 bladder sections were analyzed laight of the urinary vesicle was performed through the
different points for each animal. The increasing 100x imagésages stained by Masson’s Trichrome (Fig. 1). The
were digitized (Fig. 2) for the quantification of connectivenistomorphometric results showed that diabetic groups had
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Fig. 2.‘Photomicrograp‘hs of the ur'inary vesicle stained with Masson’s Trichrome for the quéntitdtive determination of
muscle and connective tissue in the bladder. A-CG; B-ALAG; C-DALAG; D-DCG. Magnification 100x.
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Table I. Mean and standard deviation of Glycemia after 72 hours of induction and 60 days of
experimentation.

Glycemia(mg/dL)  CG ALAG DCG DALAG
After 72h 127.04+6.76°  124.64+7.93° 440.12452.665  429.66+62.68
Last Day 118.33+9.07°  138.33+17.78  576.50+30.13+°  498.50+51.834F

The data are presented as meastandard deviation. The values obtained from the ANOVA test aSignificantly
different from CG; bSignificantly different from ALCG; cSignificantly different from DCG. CG — Control Group;
ALAG - Alpha Lipoic Control group; DCG — Diabetic control group; DALAG — Diabetic Alpha lipoic group.

Table II. Histomorphometric results of the bladder from the control and diabetic groups.
CcG ALAG DCG DALAG Pvaue

Epithelial Height (um) 11.91+1.20 1220+1.47 1414+3.08%  1398+1.62° 001
Conjunctive tissue (%)  38.70+4.76  37.18+4.05 29.18+4.83%  2680+6.27%  0.01
Musd e tissue (%) 2644+ 606 2241+445  3991+49%  4060+3.81° 001

The data are presented as mestandard deviation. The values obtained from the ANOVA test aSignificantly different from
CG,; bSignificantly different from ALAG; cSignificantly different from DCG. CG — Control Group; ALAG — Alpha Lipoic
Control group; DCG — Diabetic control group; DALAG — Diabetic Alpha lipoic group.

The percentage of the connective tissue presented by |n our study, tissue damage in the urinary vesicle was
rats fed commercial feed (CG) and supplemented with alpBgserved promoting a decrease in the connective tissue
lipoic acid (ALAG) were higher than DCG and DALAG. pattern in the diabetic groups. Accordingly, the use of
However, the percentage of muscle tissue in the diabef{ftioxidants may attenuate the damage caused by the
groups was higher than the control groups (p <0.01) as shog#idative stress of diabetes that led to tissue damage (Zatalia
in Figure 2. However, there was no significant difference i Sanusi, 2013; Semeraebal, 2019). Furthermore, Aybek
the parameters analyzed between the DCG and DALAGet al provided oral Vitamin E to diabetic rats for 6 weeks

and observed a preventive trait on bladder damage. Despite
Polarization of collagen fibers According to Figure 3, the the attributes related to antioxidants in diabetic patients, it
collagen fibers of the experimental groups were evidencgghs not possible to observe beneficial actions by

by the polarization of the images stained with Picrosiriusupplementation with alpha lipoic acid during the period of
Red. The fibers showed reddish coloration on the dark bagis experiment.

kground. Moreover, the GC and ALAG showed a continuous
pattern of collagen fibers compared to DALAG and DCG. The diabetic lesions observed on the urinary vesicle
The DALAG showed a greater thickening of the collageBy histomorphometry showed increased epithelial height and
fibers of the urinary vesicle well detached than the DCGnuscle tissue. These data corroborate with Xz (2013),
which presented thinner and disorganized collagen fibergonfirming the increase of smooth muscle and urothelium
in diabetic rats. In a study consisting of Vitamin E use with
antioxidant properties, Aybedt al. observed a decrease in
DISCUSSION epithelial cell layers and an increase of collagen in diabetic
rats, especially that of the lamina propria and muscle layer
in diabetic rats. In contrast, Ustunefr al. observed that
Hyperglycaemia from diabetes is a predominant fasfitamin E administered intraperitoneally for 2 weeks
tor for the determination of oxidative stress that contributgfyotected the uroepithelial cells of the diabetic bladder by
to the onset and progression of systemic failures througlacreasing apoptosis. In the present study, the
tissue damage (Parthibahal, 1995; Roseet al, 2001), supplementation with alpha lipoic acid for 8 weeks did not
especially in the urinary vesicle tissue (Beshay & Carrieuarantee performance regarding changes in the epithelium
2004; Niedowicz & Daleke, 2005). The condition mayand muscle tissue of the bladder. However, the polarization
evolve to the urinary bladder dysfunction caused by diabgemonstrated that the use of alpha lipoic acid in diabetes
tes, implying structural changes, which may result igromoted the attenuation of the loss of collagen fibers in the
decreased sensation, increased complacency and bladg@iary vesicle. Consequently, the supplementation with
capacity, and the impairment of detrusor muscle COﬂtraCtilifMese Compounds may favor the antioxidant system, being
(Arrellano-Valdezet al). sufficient to attenuate the epithelial destruction and promote
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Fig. 3. Polarized photomicrographs of the urinary vesicle with reddish fibers (left) from the Picrosirius Red staining (right).
DALAG (letter D) presented thicker fibers compared to DCG (letter C) close to the normal group pattern (letters Aand B). A-
CG B-ALAG,; C-DCG; D-DALAG. Color: Picrosrius Red. Magnification 100x.
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the protection of the connective tissue of the lamina proprigrupos diabéticos se aplicé estreptozotocina (dosis 60 mg/kg). Pos-
allowing the intervention of the diabetic complications irieriormente, la glucemia grupal se evalué semanalmente. Después
the urinary bladder. de 8 semanas, las ratas se sacrificaron y se retiro la vejiga urinaria.

Las vejigas se procesaron histolégicamente y las muestras se tifieron

L . . n tricromo de Masson para la histomorfometria y asi evaluar la
Antioxidants are demonstrated as possible solutmﬁ% o >SON para ¢ ya I~
ura epitelial, el tejido conectivo y muscular. Ademas se tifieron

to the systemic complications caused by oxidative stress t@@ﬁd PicroSirius Red para un analisis posterior de las fibras

accompanies DM (Maritinet al, 2003; Zatalia & Sanusi). colagenas de la vejiga urinaria. Los datos de la glucemia demos-
ALA injected for 6 weeks was observed in a study by Jiangron una mediana inferior en DALAG en comparacién con DGC
et al acting on urinary complications playing beneficialp <0,01). La altura epitelial y el porcentaje de tejido muscular
effects on diabetic cystopathy, regardless of the attenuatitirron mayores en DALAG en comparacion con el DGC, pero no
of glycemia. In the present study, the glycemia presenteg@sfadisticamente significativos. Sin embargo, GDAL mostré una
significant improvement by the use of the antioxidanm?jora en la organizacion de las fibras de colageno. En conclu-

However, morphological changes in the bladder b on, la morfologia de las alteraciones de la vejiga causada por
histomorphometry of bladder structures were not positiv%'\t/'ug%se alivio con la administracion de ALA en 8 semanas de

at 8 weeks with added ALA supplementation the feed,

allowing the period to be considered insufficient to display. PALABRAS CLAVE: Antioxidantes; Acido tidctico:
Urinario; Hiperglicemia; Histologico.
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