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Effects of Corchorus olitorius and Protacatechuic
Acid on Diabetic Rat Testis Tissue

Efectos de Corchorus olitorius y Acido Protocatéquico
en el Tejido Testicular de Rata Diabética
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SUMMARY: The aim of this study is to investigate the effects of Protocatechuic acbarttbrus olitoriuson streptozotocin
(STZ) induced diabetic rat testis tissue. Randomly selected Wistar Albino rats were divided into five groups as; Diakietes Melli
Diabetes Mellitus treated with Corchorus Olitorus (STZ+CO), Diabetes Mellitus treated with Protacatechuic acid (STZaieldtys
olitorius (CO), Protocatechuic acid (PCA) and Control. Diabetic model was generated by intraperitoneal injection of 60 mg/kg
Streptozotosin. After 48 hours of the STZ injection, blood samples were collected from tail vein in order to measure bémoe\¢iys.
Over 250 mg/dL accepted as diabetic subjets and fed with 250 i@gfkorus olitoriusor 20 mg/kg PCA by oral gavage for three
weeks. At the end of the experiment, right testes were removed and fixed in 10 % neutral formaldehyde for paraffine embedding.
Sections were stained by HE, Masson trichrome, PAS and TUNEL for microscopic evaluation. Control, PCA-@dychodus
olitorius-only treated group testes tissues showed a normal tissue organization, when degeneration in seminiferous tubulesatioa vacuoliz
seperations in spermatogenic cell series, outpouring of cell groups in the lumen, vesicular body formation, liquid accimtidation
interstitial region and edema were observed in STZ induced diabetic models and untreated groups. Besides, higher amolnt of TUNE
(+) stained cells were determined in STZ group. On the other hand, blood glucose level and number of TUNEL (+) stainesl cells we
decreased as a result of PCA @ualchorus olitoriustreatment. Because of the reduction of blood glucose level and apoptotic cell
numbers, PCA an@orchorus olitoriusdecreace the complications of diabetes mellitus induced rat testis
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INTRODUCTION

Diabetes Mellitus (DM) is a chronic disease that hasystem are decreased testosterone level, testicular weight,
an increasing frequency in the world and greatly affects tlserm count and movement as well as vacuolization in
life quality of people. Increased glucose level due to Dipermatogonium (Kakkar & Bais, 2014). In animal models
has serious effects on human health and body by causisigh induced diabetes, a significant increase in oxidative
damage to carbohydrate, fat, and protein metabolism. $tress occurs starting from the first stage of diabetes.
addition, it is known to cause pathological problems such aAsitioxidants are the first line of considered treatment
infertility in women and men (Dingt al., 2015). methods against the toxic effect of the released free oxygen
Mitochondrial and nuclear DNA damage or structureadicals in the cells.
oxidation due to Type | or Type Il diabetes causes poor
guality spermatogenesis, poor embryo quality, low Various local plants with antioxidant properties have
fertilization, and decreased embryo implantation rates (Alvéeen used experimentally in the treatment of diabetes as an
et al, 2013; Dinget al). Studies in recent years in diabeticalternative to mainstream treatment methods and positive
patients especially in male patiens or animal models hakesults have been obtained (Semaneingl., 2015; Safaeian
shown that DM is in the first place of infertility reasonset al, 2016).Corchorus olitoriusknown as “Molehiya” in
The main damages caused by DM in the male reproducti@yprus (Jew’s Mallow, Molukhia, Mulukhiyya, Mloukhiya
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and Moreheiya in various countries) is an antioxidant plahtear East (Protocol Number: 20/35-2018). Rats were
(Oyedejiet al, 2013) Corchorus olitoriushas been reported housed at 24 °C room temperature with 12 hours dark and
to be used in alternative therapy and experimental researtB hours bright shift environment and fed without any water
with protective or disease preventive effects (Owoyele and feed restrictions as ad libitum. Study groups organized
al., 2015; Wagdt al, 2019; Gomaat al, 2019; Oriekeet  as follows:
al., 2020). Chemical composition @forchorus olitorius
which has antioxidant, antihepatotoxic, antibacterial effect, Control group (n = 6): No induced conditions.
is rich in vitamin A, vitamin C, fibre, calcium, w-3 fatty 2. DM Group (n = 6): Intraperiotenal 60 mg / kg streptozosine
acid, iron and other various minerals (Adedesal, 2015; (STZz-Sigma - Aldrich Chemical Company) (0.5 ml / kg
Ademiluyiet al, 2015; Mahmouet al., 2016; Airaodioret of dissolved melt in 0.1 molar citrate buffer (pH = 4.5)
al., 2019).Corchorus olitoriussupplies approximately 70  was administered as a single dose to rats that were fasted
% of the daily recommended vitamin C source and 25 % of for 12 hours prior to the experiment. After STZ injection,
Vitamin A (Adedosuet al.; Helaly et al.,, 2017). 30 % dextrose was added to drinking water to prevent
Protocatechuic acid (PCA) is very rich in many plants and hypoglycaemia in subjects. Blood was taken from the
derivatives such as rice, olive oil, rosemary, hazelnut and tail vein 48 hours after STZ injection, and glucose level
grape (Kakkar & Bais; Semamirgt al). Many studies was measured. Blood sugar values of 250 mg / dl and
focused on PCA until today have realised its protective above rats were considered as diabetes.
effects as an antidiabetic, antibacterial and antioxida8t DM + Corchorus olitoriusGroup (n = 6): Rats with dia-
(Safaeiaret al, 2016). betes caused by STZ were administered daily with 250
mg / kg Corchorus olitoriusby oral gavage during the
In this study, it was aimed to investigate the effects three weeks experiment.

of Corchorus olitoriusin comparison to antioxidant PCA 4. DM + PCA group (n = 6): STZ diabetic rats were
by light microscopic examination of structural changes in administered daily with 20 mg / kg PCA by oral gavage
Streptozotocin-induced diabetic rat testicular tissue. during the three weeks experiment.
Although there are studies investigating the effect of PCB Corchorus olitoriusGroup (n = 6): Rats were administered
in the testicles of diabetic patients, there are no studies ondaily with only 250 mg / k@orchorus olitoriusby oral
the effects ofCorchorus olitoriusn the literature review. gavage during the three weeks experiment.

6. PCA group (n = 6): Rats were administered daily with

only 20 mg / kg PCA by oral gavage during the three

MATERIAL AND METHOD weeks experiment.

Tissue samples were taken from rats under general
Preparation of the Corchorus olitoriusExtract. Corchorus anaesthesia (90 mg / kg ketamine and 10 mg / kg xylazine)
olitorius seeds were cultivated on chemical free, rested sailt the end of three weeks, and blood sugar levels were
away from traffic in Demirhan/Nicosia/Cyprus region. Aftermeasured. Right testicular tissues were stained with 10 %
drying the leaves at the Faculty of Pharmacy of the Neaeutral formalin. Sections 44sm thick were taken from
East University, resulting in dried leaves were ground intogaraffin blocks and HE (Hematoxylin Eosin), PAS (Periodic
powder then incubated with 96 % ethanol in the percolatécid Schiff) and Masson Trichrome staining were applied.
for 24 hours and filtration was achieved. In the studyo demonstrate apoptosis in seminiferous tubule cells, Ter-
conducted witlCorchorus olitoriusbelonging to this region, minal-deoxynucleoitidyl transferase mediated nick end-
the chemical content of the plant was identified to contalabeling (TUNEL) (ApopTaq Plus Peroxidase In Situ
Caffeoyl glucose, 3- Caffeoylquinic acid, QuercetimrApoptosis Detection Kit, Sigma, S7101- Germany) staining
glucoside, Quercetin acetylglucoside, 3,5-Dicaffeoylquinizvas done. Cells stained with TUNEL in 10 seminiferous
acid, 1,3-Dicaffeoylquinic acid, and Luteolin/kaempferotubules of testicular tissue of each subject were counted at
acetylglucoside (Soykut al, 2018). x40 objective magnification.

Experimental Groups.A total of 36, 3- 4 months old, 250- Statistical Method. Research data were evaluated
300 g weight Wistar Albino male rats were used in the studyith SPSS package (SPSS for Windows. Version 17.00,
This study was conducted in strict accordance with th@hicago. 2009). Kruskal Wallis test was applied to determi-
recommendations of the National Institutes of Health'se the general significance between the groups. Mann
Guide for the Care and Use of Laboratory Animals. Thé/hitney U test was performed to measure the correlation
research protocol with animal experimentation walsetween each group. Significance level was considened as
approved by the Scientific Ethics Committee of University0.05.
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RESULTS

Blood Glucose Levels Before and After the Experiment.
At the end of the experiment, glucose levels remained high.
in the group with diabetes and STZ without treatment. I
the groups treated with STZ+PCA and SToObtchorus
olitorius statistically significant decrease in the glucose Ieve[sf_ ,
was observed compared to the group with STZ (p = 0.0@2
and p = 0.041). The decrease in blood sugar levels in th
PCA-treated group was observed to be higher than in thi
group treated witltCorchorus olitorius Glucose values of .
the control group did not differ significantly than the PCA. .
and Corchorus olitoriusonly groups before and after the:"
experiment (Table ).

T_UNE_L Staining. Compared to the control group, theFig. 1. Seminiferous tubules in the testicle tissue belonging to the
diabetic (DM) data of the STZ group showed that the numbgg 1o group appear to be normal. HE staining x10.Fig. 1.

of TUNEL (+) stained apoptotic cells increased significantlgeminiferous tubules in the testicle tissue belonging to the control
in the seminiferous tubular epithelial cells. When the PCéroup appear to be normal. HE staining x10.
and Corchorus olitoriustreatment groups

compared_WIth the control group, a_SImelcantTable I. Blood glucose levels of rats before and after the experiment (mg/dL).
decrease in the number of apoptotic cells was

g

observed however this reduction was not on the Groups (n=6) ?§§°§8i’5p§3mmt ﬁlf;ef)(];:ﬁ 66;1 g;em 8‘3/;216

level of control group. There was no statistically gt7.pca 469.004127.12 209.00£68 36 0.002%%*
significant difference in the number of apoptotic st7+co 438.83+106.25 297 83+84.37 0.041%*

cells between the PCA arZbrchorus olitorius PCA 135.50441.72 138.83+18.71 0.240

treated groups, however it was observed that co 127.17+13.70 142.67+19.71 0.180
apoptotic cell numbers were less in the PCA- Control 130.50+35.47 129.83+13.61 0.485

treated group (Table ). *Significance between groups is shown according to Mann-Whitney U Test (p < 0.05)

< 5 i ¥ o2 574 [] p & 8 A C ”(:, \_\ A M : e, -“: -
Fig. 2. Decreased diameter of seminiferous tubules and degeneration of spermatogenetic cells in diabetes group (*) @kig. 2a, x1

spermatogenetic cell cluster in some seminiferous tubule lumens (Fig. 2b, x40), and edema is seen in the interstiti2@meéQ)Fig
HE staining.
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Table Il. TUNEL (+) stained apoptotic cell numbers in groups abcd According to Mann-Whitney U Test, statistical signifisance wa
stated as a result of comparison of the groups with each other.

Mean+SD Control PCA CO STZ STZ+PCA STZ+CO p value
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
Tunel 0.00:£0.00** 0.20+£0.42%f 0.30+0.48%" 8.60+3.03%8 2.50+2.3760 3.70+3.23¢f 0.000%**

p < 0.05; a: Control vs STZ groups, b: Control vs STZ + PCA groups, c: Control vs STZ + CO groups, d: PCA vs STZ groupm@&SHZA PCA
groups, f: PCA and STZ + CO groups, g: CO and STZ groups, h: CO and STZ + PCA groups, i: CO and STZ + CO groups.
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Light Microscopy Examination. In light microscopic disruption, thickening of seminiferous tubular basal
examination, the seminiferous tubule structures of testiclasembrane, or development of increased connective tissue
(Fig. 1) of the control, only PCA and only CO groups were the interstitial tissue. In TUNEL staining results, no stained
observed to have healthy and normal appearance. In ttedls were observed in the control group, where 1 - 2 TU-
induced diabetes group with STZ administrationNEL (+) stained cells were detected exclusively in the groups
degeneration of some seminiferous tubule structureseated with only PCA andorchorus olitoriusThe number
appearance of multivesicular bodies in the lumen (Fig. 2a&f, apoptotic cells were observed to increase in the diabetic
numerous clustered cells in the lumen of some tubules (Fggoup (Fig. 4a) when compared to control group and similar
2b), significant fluid accumulation in the interstitial spaceresults were observed with the DM+PCA (Fig. 4b) and DM+
and oedema (Fig. 2c) was observed. The testicular tiss@@srchorus olitorius(Fig. 4c) groups with fewer number of

of induced diabetes groups treated with PCA (Fig. 3a) amgoptotic cells present. In addition, DNerchorus olitorius
Corchorus olitorius(Fig. 3b) was observed to be similargroup was observed to have more apoptotic cells than the
with the control group results. None of the groups showdaM+PCA group.

CO (Fig. 3b). HE staining x10.
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Fig. 4. The number of TUNEL(+) apoptotic cells increased in diabetes-induced group (Fig. 4a), decreased apoptotic cells are see
treated diabetic groups with PCA (Fig. 4b) and CO (Fig. 4c). TUNEL staining x40.

DISCUSSION morphologically, physiologically, and biochemically in
model animals and in male patients with diabetes. Studies
have shown a decrease in sperm concentration, sperm

A positive correlation is established between thenotility and viability rates (Attat al, 2017). Other obser-
increase in the incidence of DM, and the increase of infertilityable effects of DM involve degeneration in testicular
in men. In order to investigate the effect of Diabetes Mellituseminiferous tubules, significant decrease in spermatogenic
on the male genital system, to prevent or treat the damagls and sustentacular cells (Sertoli cells), cell degeneration
caused, testicles are examined histologicallyand clusters in the lumen, decreased seminiferous tubule in
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diameters, apoptosis, oedema in interstitial tissue and 25 mg/kg and 50 mg/kg PCA were administered to
thickening of basal membrane (Alvessal, 2013; Jangir & DM induced rats by STZ and their effect on reproductive
Jain, 2014). These effects have been associated witlgans was examined. After 45 days of treatment, the glucose
infertility (Jangir & Jain; Attaet al; Sampannangt al, level and degeneration in the testicles decreased in the
2018). treatment group of both doses when compared to the con-
trol group (Adedarat al, 2019).

The structural changes monitored in DM induced rats
with STZ were consistent with our results of the study such In our study, the effects of PCA ar@@brchorus
as degeneration in the seminiferous tubules, cell clustersalitorius, whose anti-diabetic and antioxidant effects are
the lumen, oedema in the interstitial tissue and vacuolizati@nown, were compared. 20 mg/kg was chosen as the
in the tubules. However, degeneration in sustentacular calilsatment dose of PCA. Only PCA administered rats had the
(Sertolli cells) and interstitial cells (Leydig cells), increasedighest body weight, but no significant difference was found
connective tissue in the interstitial area, and thickening between the groups. At 20 mg/kg PCA dose administrated
the seminiferous tubule basal lamina were not observegtoup, the high blood glucose levels were decreased
When compared with the DMinduced group, the PCA amtbmpared to the diabetic group. Comparectwchorus
Corchorus olitoriustreated groups showed reduced andlitorius, PCA was found to be more effective in reducing
uncommon DM related structural changes. STZ related structural changes. The number of apoptotic

cells detected to increase in the STZ group compared to the

The use of herbal ingredients as a treatment methodntrol groups and were reduced in the groups treated with
of diabetes has been the subject of numerous studies. SéUA andCorchorus olitorius Soykutet al reported that
of these herbal ingredients such as Ginger (Al-Shathly Corchorus olitoriushas an anti-apoptotic effect in colon
al., 2020), Aloe vera (Noaet al, 2017) have been reportedadenocarcinoma cell lines.
to be effective against damage caused by diabetes in the
testicular tissueCorchorus olitorius which is widely
consumed in ethnic kitchens (Brazil, Peru, Colombia, Chi=ONCLUSION
le, Mexico, USA, Jordan, Egypt, Tunisia, Cyprus) has been
also reported to have antidiabetic effects (Odicdl, 2012; . ] .
Saliuet al, 2015; Gomaat al). Oriekeet al (2019) studied Histological changes related to diabetes were
the effects oforchorus olitoriusextract obtained from the observed in rat testicular tissue with STZ induced diabetes.
plant leaves on rats by oral administration of 250 mg/k$, Was determined that blood glucose levels decreased
500 mg/kg, 1000 mg/kg extract for 28 days where Sperﬁ;gnlflcantly.m' the treatment groups compared to the diabetic
parameters, hormone changes and histological examinatiégup, seminiferous tubule degenerations were prevented,
were recorded. It has been reported that sperm anomafi@$! apoptotic cell numbers were reduced. This study is a
increased significantly at dose of 1000 mg/kg extractrst to present the effect @@orchorus olitoriusagainst
Corchorus olitoriusdid not show a significant difference in histological changes in testicular tissue in induced diabetes.
histological structure of tubules at 250 mg / kg and 500 nigirther studies a€orchorus olitoriusat different doses and
/ kg extract doses. The amount of testosterone increagegperimental period will provide precise information on the
significantly in all 3 doses. In another study, it was concluddPSsible therapeutic effects in diabetes treatment. The data
that Corchorus olitoriushas a structure that can cross th@btained from the results of this study is hoped to be used as
blood testicle barrier, has no toxic effect, but reduces tfevaluable source for conducting further research and
level of testosterone, the movement of sperm, and the numB¥periments on this subject.
of live sperm at high doses (Oyedsgial.).

) . . L MERCAN, N.; TOROS, P.; SOYLER, G.; HANOGLU, A. &

In this study, it was decided thaorchorus olitorius  k(jKNER, A. Efectos deorchorus olitoriusy acido protocatéquico
dose would be 250 mg/kg when results of previous studigg el tejido testicular de rata diabética. J. Morphol., 38(5)L330-
taken into consideration. It was observed tBatchorus 1335, 2020.
olitorius administration at this dose, did not cause any
degeneration on the testicles and structural features of the ~ RESUMEN: El objetivo de este estudio fue investigar los
CO administered group resembled the control group. In t@@ctos del 4cido protocatéquic&grchorus olitoriussobre el teji-

diabet treated withorch litorius it 0 testicular de rata diabética inducida por estreptozotocina (STZ).
labetes group treéated wItlorchorus olitorius It Was ) o4 ratas Wistar Albino fueron seleccionadas al azary se dividieron

detected that blood glucose levels decreased and the numieginco grupos; Diabetes Mellitus, Diabetes Mellitus tratada con
of apoptotic cells, cell clusters in the lumens of seminifero@srchorus olitoriug(STZ + CO), Diabetes Mellitus tratada con &ci-
tubules, vesicular bodies and vacuolization was reduceddo protocatéquico (STZ + PCAgorchorus olitorius(CO), acido
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protocatéquico (PCA) y Control. El modelo diabético se genero pelaly, A.; Alkharpotly, A. E. A.; Mady, E. & Craker, L. E. Characterization of
inyeccion intraperitoneal de 60 mg/kg de estreptozotosina. Despuésfourmolokhla Corchorus olitoriug landraces by morphology and chemistry.
de 48 horas de la inyeccion de STZ, se recogieron muestras de san?: Med: Act. Plants, 5(2)-6, 2017.

. . . ngir, R. N. & Jain, G. C. Diabetes mellitus induced impairment of male
gre de la vena de la cola para medir los niveles de glucosa. NIVe\igsreproductive functions: a revie@urr. Diabetes Rev., 10(347-57, 2014.

mayores a 250 mg/dL fueron considerados como especimenes gigya . g Bais, S. A review on protocatechuic acid and its pharmacological
béticos y alimentados c@orchorus olitoriusde 250 mg/kg o PCA potential ISRN Pharmacol., 201852943, 2014.

de 20 mg/kg por sonda oral durante tres semanas. Al final del exp@fréhmoud, A. S.; Thao, N. & Mario, Lorchorus olitoriuginn: a rich source of
mento, se extirparon los testiculos derechos y se fijaron en Q3-fatty acidsPharm. Anal. Acta, 7(6386, 2016.

formaldehido neutro al 10 % para la inclusién en parafina. Las sé¥or, A, Gunasekaran, S. & Vijayalakshmi, M. A. Improvement of insulin
ciones se tifieron con HE, tricromo de Masson, PAS y TUNEL para secretion and 'pancrealmecell function in streptozotocin-induced diabetic
evaluacion microscopica. Los tejidos de los testiculos de los grupos ngezagig with aloe vera extraBharmacognosy Res., S(Suppl:SHO-
control, tra_tad(_)’s sqlo con PCAYy cﬁnrchorL_Js oIitoriusnostrgron, _ Oboh, G'_; Ade'm”uyL A. O.; Akinyemi, A. J.; Henle, T.; Saliu, J. A. &
una organizacion tisular normal. En cambio en modelos diabéticos schwarzenbolz, U. Inhibitory effect of polyphenol-rich extracts of jute leaf
inducidos por STZ y grupos no tratados se observé degeneracion en(Corchorus olitoriug on key enzyme linked to type 2 diabetes (a-amylase
los tibulos seminiferos, vacuolizacién, separaciones en series de céand a-glucosidase) and hypertension (angiotensin | conveitingfyo. J.
lulas espermatogénicas, efusion de grupos celulares en la luz, formafunct. Foods, 4(2450-8, 2012. o _
cion del cuerpo vesicular, acumulacion de liquido en la regiéﬁmke’ D.; Ohaeri, O. C,; ljeh, I. I. &Ijloma, S. N. Gastrointestinal gnd _uterlne
intersticial y edema. Ademas, se determinG una mayor cantidad desmooth muscles relaxant and anti-inflammatory effed@®afthorus olitorius

, i leaf extract in laboratory animal models.Ethnopharmacol., 24712224,
células tefiidas con TUNEL (+) en el grupo STZ. Por otro lado, el 505 y P

nivel de glucosa en sangre y el nimero de células tefiidas con Weke, D.; Ohaeri, O. C.; lieh, I. I. & ljioma, S. N. Semen quality, hormone
NEL (+) disminuyeron como resultado del tratamiento con PCA y profile and histological changes in male albino rats treated @gtichorus
Corchorus olitorius Debido a la reduccion del nivel de glucosa en olitorius leaf extractAvicenna J. Phytomed., 9(651-562, 2019.

sangre y el nimero de células apoptéticas, se observd que PCRWpyele, B. V.; Oyewole, A. L.; Alimi, M. L.; Sanni, S. A. & Oyeleke, S. A.

Corchorus olitoriusdisminuyen las complicaciones de los testiculos Anti-inflammatory and antipyretic properties@brchorus olitoriusaqueous
: . : . root extract in Wistar ratg. Basic Clin. Physiol. Pharmacol., 26(3$3-8,
de rata inducidos por diabetes mellitus.

2015.
. . Oyedeji, K. O.; Bolarinwa, A. F. & Akinbode, A. A. Effect @brchorus olitorius
PALABRAS CLAVE: Estreptozotosina; Diabetus extract on reproductive functions in male albino rats.J. Pharm. Pharm.
mellitus; Testiculo; Corchorus olitorius Acido protocatechuico. Sci., 5(3)427-31, 2013.

Safaeian, L.; Hajhashemi, V.; Javanmard, S. H. & Naderi, H. S. The effect of
protocatechuic acid on blood pressure and oxidative stress in glucocorticoid-
induced hypertension in Ratan. J. Pharm. Res., 15(Supp83-91, 2016.
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