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ABSTRACT

Diabetic retinopathy is a major cause of blindness and one of its possible mechanisms isimpairment in proteins and
amino acids synthesis due to impairment in glucose synthesis. So far, different amino acids have been used to
improve diabetic retinopathy. However, no research has been done till now about the effect of glycine on
histological changes of diabetic rats retina. So, this is the main goal of the current study. 40 adult male Wistar rats
weighing approximately 200- 250 g were prepared and divided into 4 groups of 10 each, which include: the first
group (the rats were kept without receiving any material), the second group (healthy, the rats were received glycine
at concentration of 130 mM, 1 %wi/v), the third group (diabetic, the rats were kept without receiving any material),
the fourth group (diabetic, the rats were received glycine at concentration of 130 mM, 1 %w/v). All rats were
anesthetized after 16 weeks The separated retina was immersed in glutaraldehyde 4% for 3-4 h. Retina tissue was
rised with buffer, post fixed in osmium tetroxide 1% and dehydrated through a graded ethanol series. The tissue was
then placed in a mixture of propylene oxide and TAAB resin and transferred in pure resin. Semithin sections was
prepared and viewed under light microscope (LM). Ultrathin sections were prepared, stained, and Viewed under
TEM. Sudies and evaluation of the thickness of IPL, INL, OPL, ONL, PSL and GCL. After preparing sides fromthe
samples and staining with toluidine blue stain, they were examined and compared with light microscopy. The results
showed that a significant decrease in the thickness of PSL and ONL and a significant increase in the thickness of
IPL were observed in the group received glycine compared to the normal group (P<0.05). There was a decrease in
the thickness of all layers except PSL and IPL in the diabetic group compared to the normal group. These changes
were not statistically significant. The thickness of whole retina and its layers were increased significantly in diabetic
group received glycine compared to other groups (P<0.05). Glycine increases the thickness of retinal layersin the
retinopathic group through its anti-diabetic properties as well as its influence on improvement of protein synthesis
in retina; so, treatment with glycine is recommended to improve different layers of retina in diabetic patients with
retinopathy.
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INTRODUCTION

Diabetes is dramatically increasing in all arouhd world and in Iran and every year a large nunabgratients
with the disease are faced with serious troubldes® their lives. One of the most common and th@ndisorders
caused by diabetes is diabetic retinopathy [1,A2]Jarge number of patients with retinopathy may exignce
blindness. Provided statistics from the prevaleotcélindness induced by diabetic retinopathy istigely high
with regard to the prevalence of diabetes in varicountries and more than ten thousand patienksrefinopathy
will have vision loss every year [3, 4]. Approxirabt 10 to 18% of patients with simple retinopathg progressed
toward proliferative form and approximately halftbe patients are faced with blindness within 5ryd&]. Pain
and complications of these patients will reduceebyly diagnosis of retinopathy. In fact, the pragien of the
disease to severe stages and its exorbitant chdtenprevented by control of it [5]. One of thesgible mechanisms
of retinal damage is a disorder in amino acids badism.
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The anti-diabetic activity of free amino acids Heeen of great interest. Inhibition of proteins gifjon may be
useful in delaying incidence of complications irtipats who suffer from diabetes mellitus [6]. Soamino acids
including lysine, arginine, aspartic acid and ghim acid have different degrees of anti-glycatidfeas [24].
Glycine in another study has effects in reducingenglycemia, hypercholesterolemia and glycated yoiin
levels in rats with diabetes [9]. It has also olesdrthat glycine improves sensitivity and respaiesmsulin in type
2 diabetes animal models and improves related symgptto it [10]. Given to the importance of evaloatiof
retinopathy in order to prevent blindness phenomehech is an irreversible mental disorder and giterthe
improving effects of glycine in improvement of d&bs; and by taking into account the fact thattodyshas been
conducted till now on the effects of glycine on ges in retinal tissue in diabetic groups; thigigtis aimed to
evaluate the effect of glycine on histomorphomethanges of diabetic rat retina.

MATERIAL AND METHODS

This study was conducted completely random and mimdeitro conditions. All ethics of working withaboratory
animals were respected in the research based oguidelines of Laboratory Animals Protection and lfate
Committee of Shiraz University. A total number & ddult male Wistar rats of 100-120 days old anigykiag 200-

250 g were prepared from Razi Vaccine and Seruned®els Center of Shiraz. The rats were kept in Laiooy
Animal House related to Shiraz University of Vetary Medicine for 2 weeks and under laboratory oot
including 242 °C temperature and a cycle of 12 hours of ligitt #2 hours of darkness. The animals were housed
in metallic cages with latticed doors. They wersoaled from standard food. Water was provided famt in
especial glass bottles. Their cages were disirdestth alcohol 70% three times a week. The ratseviben divided

into 4 groups of 10 each:

The first group: included, 10 healthy rats thaefgeconsumed water and food.

The second group: included, 10 healthy rats thestlyrreceived glycine in drinking water at concatitm of 130
Mm and 1% wi/v.

The third group: included, 10 diabetic rats thaefy consumed water and food.

The fourth group: included, 10 diabetic rats thaely received glycine in drinking water at concatibn of 130
Mm and 1% wiv.

20 rats placed in diabetic groups (the third arel fiburth groups) were selected for induction ofbdigs. This
process was performed by intraperitoneal injectafnstreptozotocin (STZ)at a dose of 65 mg/kgbw. The
measurement of fasting plasma glucose was doneebafiection and 24 hours after injection of STZcnfirm
diabetes. The measuring process repeated agaielaafter injection to assure from maintenance aabilszation

of the disease. The cases with blood sugar higtzsr 240 mg/dl were considered as diabetic casesvare used
for the experiment [11-13].

After an approximate period of 16 weeks, the rad¢senanesthetized by intraperitoneal injection ghbr doses of
ketamine and xylazine.

Preparation of tissue for microscopy

The separated retina was immersed in glutaraldei9ador 3-4 h. Retina tissue was raised with byfferst fixed
in osmium tetroxide 1% and dehydrated through depleethanol series. The tissue was then placednixtare of
propylene oxide and TAAB resin and transferred umepresin. Semithin sections was prepared (Micretom
reichert, Austriaomu3) and viewed under light msmope (LM). Ultrathin sections were prepared, s@jnand
Viewed under TEM.

Studies and evaluation of the thickness of IPL, IKIPL, ONL, PSL and GCL. After preparing slidesnfrahe
samples and staining with toluidine blue stain,ytleere examined and compared with light microscoplye
obtained information was then examined using ong avalysis of variance (one-way ANOVA) test and Bam
test (at significance level of<®.05).

RESULTS
According to the results, a significant decreasthanthickness of PSL and ONL and a significantéase in the

thickness of IPL were observed in the group reckiylgcine compared to the normal groug@m5). There was a
decrease in the thickness of all layers except &&L IPL in the diabetic group compared to the norgnaup.
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These changes were not statistically significartte Thickness of whole retina and its layers wemreased
significantly in diabetic group received glycinengpared to other groups<B.05).
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Figure 1. The comparison of the thickness of different layersin the studied groups (meantstandard deviation (SD))
*Dissmilar lettersindicate significant difference (P<0.05).

DISCUSSION

The results of this study showed that there waslaation in the different layers of the retina gptda IPL and PSL
in the diabetic group; although the changes wetestatistically significant compared to the norrgedup, but they
reflected the negative impact of diabetes on theowua layers of the retina. Investigations haveesd®d that
retinopathy and retinal damage are both the sidrdiabetes [8, 14, 15]. In addition, impairmentvision and

blindness is observed due to retinopathy [16]. $tigations found that retina launches the visutiVigdg and image

capturing due to the use of glucose as an enenggadl?]. Thus, impaired glucose metabolism cadsssder in

retinal nervous system [18] that associates wiflammmation and gradual reduction of the thicknefsghe retinal

different layers. This occurs probably due to qudla of nervous section, change in physiology ofréima and
impairment in glucose transportation of retinaldesy[19]. Studies have indicated that reductionairious layers of
the retina is observed in a time dependent mammstréptozotocin-induced diabetic mice, so thatrdeson of

retinal tissue is also increased by progress dfedés [14]. Studies have also expressed that Eitén 12 weeks of
diabetes, the thickness of the retina in mice wgsificantly lower than the control group, whichflexted the

negative impact of diabetes on retinal changes [R5 agrees with the results of the current study

Previous studies have suggested that diabetesases@poptosis in the inner retina, where thealaganglion cells
live [21, 22]. Findings have suggested that nedrapaptosis is significantly occurred faster thasaular apoptosis
and data have indicated that apoptosis is in psimaural network of the retina, and even remaiabletin diabetic
patients. Since neurons do not have the abilityepfoduction, so apoptosis of these cells leadbdiv aggregate
analysis due to chronic neurodegeneration. Thiatdgedue to lack of glucose and its effects orcghe metabolism
[14]. It has found in studies conducted in ratshwdiabetes that the total number of cell bodieganglion cell
layers of the retina reduces up to 10% followed7by month from progress of diabetes. It has asttiaith
reduction (up to 22%) in the thickness of inneixgt@m layer and reduction (14%) in the thickne$snaer nuclear
layer. The impairment in glucose as a substratberactivities of the retina is considered as aapdor all of the
above reductions. It is also possible that in shigly impairment in physiology of the retina anémtwually death of
nerve cells have occurred due to the impairmemgliicose metabolism; and reduction of the thickrafsietinal
layers, which observed in this study, is a proahig issue. This agrees with the results of previ@searches.

Studies have suggested that there are several pgsnsrelating to glucose in incidence of diabetinplications
that include: increase in aldose reductase pathfsayation of advanced glycation end products (Af;Bgidative
stress, carbonyl stress and increase of proteaskilC (PKC) pathway [23]. It is likely that the weton of some
layers of the retina occurred in this study to be tb one of the above mentioned mechanisms. lalsasexpressed
that non-enzymatic reaction of glucose with freeinmngroups of some of proteins with long half-liads to

accumulation of AGEs. It is considered as an ingodrtmechanism in pathogenesis of diabetes mellitus

complications that eventually these products, in,thave the ability to form intermediate covalbohd with some
proteins (e.g. collagen and laminin), thus leadingtiffness of extracellular matrix and progreasid retinopathy
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[23]. Actin, which is considered as a cytoskelefmotein, is prone to glycation. Glycation of avhl actin in
cytoskeleton of axon may interfere with coordinataf cytoskeleton activities in terms of functioaid structural,
which have attributed to pathogenesis of diabetiaropathy. Non-enzymatic glycation of actin mayahdeast
responsible for reduction of deformability of leaktes that leads to blockage of the capillarieshi retina and
eventually causes completion of retinopathy [2d]s likely in the current study that the non-enagim reaction of
glucose with some proteins, such as actin, causésrithnce in the layers of the retina and retitimgawhich is
consistent with the results of previous researches.

Other studies have expressed that since insulirirhpact on proteins and amino acids, convenient adehuate
access to amino acids is of particular importancprevent adverse effects of diabetes mellitussesneduction of
amino acids can be counted as an important faotetidology of diabetes complications [25, 26]. Tgrebability
also exist in this study that glucose may be tlhsaa of impairment in metabolism of proteins andhanacids.

On the other hand the results of this study shavatithe thickness of the layers of the retinehandiabetic groups
treated with glycine had an increase comparedealiibetic and normal groups. This reflects thetipeseffects of
glycine on changes in the retina in diabetic ratadies have suggested that free amino acids atéegiycosylation
of eye’s lens proteins, resulting in delay of cathincidence and have blood glucose-lowering &ffecrats with
diabetes [27, 28]. In addition, free amino acidsitro conditions reduce glycation of actin cytolgiten [24]. It has
clarified that amino acids competitively inhibitniding of glucose to proteins through different nsgbms of
quality of amino acids effect in modulating dialsesand in this way cause protection. This processiisidered as
the first cascade pathway of glycation, [29]. Somtieer amino acids can relieve pathological pathwaysh as
oxidative stress and as a result stimulate seitgitdf tissue to insulin. Studies have indicatedttprescription of
glycine reduces the complications of diabetes irZ-8uced diabetic rat models that is probably eduby
inhibition of non-enzymatic glycation process. Tdeats have revealed a significant reduction iudiog of the
eye’s lens and microaneurysms [30]. It has alstedtthat orally administration of glycine in dialsetats inhibits
from progression of cataracts. This effect is pbipaue to its anti-glycation properties [31]. Thessibility also
exists in this study that the increase in the théds of the different layers of the retina comparethe diabetic
group is due to anti-diabetic properties of glycama development of the mentioned mechanism.lilkésy that in
the healthy groups that there is no impairmenthi@ mechanisms of glucose and other retinal prgtesns
administration of glycine to rats is consideredadsarmful factor, so that in the current study té@uction of the
thickness of retinal layers was observed.

CONCLUSION

Based on the results and mentioned issues, it ovalfthat diabetes makes damage to different layfetse retina
due to the impairment in the metabolism of glucaseé effective proteins in the thickness of thenaetiGlycine by
its anti-diabetic properties as well as improvemerrotein synthesis in the retina leads to insecia the thickness
of the layers of the retina in the retinopathy grotherefore, treatment with glycine is recommentiednprove
different layers of the retina in diabetic patiewith retinopathy.
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