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RESEARCH ARTICLE 

Aim: The aim of this study was to investigate the protective effect of myrtus communis extract 

(MCE) against renal I/R injury. 

Materials and methods: 36 adult males Wistar albino rats, weighing 250-300 g, were divided 

into six groups of six rats each. Group 1 was designated as the sham group. Group 2 was 

designated as the control one. MCE was administered via gastric gavage over a period of 10 

days, dosed at 0.1 mL/kg/day in the third group, 0.2 mL/kg/day in the fourth group, 0.3 

mL/kg/day in the fifth group, and 0.5 mL/kg/day in the sixth group. On the 10th day, the I/R 

procedure was performed.  

Results: The pathological examination showed that the formation of hyaline cylinders in the 

tubular lumen was significantly higher in the control group when compared to the others 

(p<0.05). Glomerular Bowman space enlargement was statistically significantly lower in groups 

5 and 6 compared with the controls (p<0.05). The levels of tumor necrosis factor-alpha (TNF-

α), interleukin 1-beta (IL-1β), IL-6, matrix metalloproteinase-8 (MMP-8), hydroxyproline, 

myeloperoxidase (MPO), and total oxidant status (TOS) were found to be increased in the 

control group when compared with the others (p<0.05), while a statistically significant 

reduction was seen in the levels of total antioxidant capacity (TAC) and superoxide dismutase 

(SOD) (p<0.05). 

Conclusions: MCE protected kidney tissue against I/R injury. This result was most likely due 

to the antioxidant properties of MCE. MCE is a promising natural substance for preventing I/R 

damage. 
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Figure 1. Histopathological examination with HE stain (A: Group 1; B: Group 2; C: Group 3; D: Group 4; E: Group 5; F: Group 6; Thick 
arrow: Hyaline cylinder formation in the tubular lumen; Thin arrow: Enlargement of the glomerulus in the Bowman space; & Arrowhead: 
Vacuolization formation in the glomerular capillary) 
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Figure 2. Histopathological examination with PAS stain (A: Group 1; B: Group 2; C: Group 3; D: Group 4; E: Group 5; F: Group 6; Thick 
arrow: Hyaline cylinder formation in the tubular lumen; Thin arrow: Enlargement of the glomerulus in the Bowman space; & 
Arrowhead: Vacuolization formation in the glomerular capillary) 
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Table 1. Kidney Function Tests 

 G1 G2 G3 G4 G5 G6 p-value 

Cre .293±.006ab .361±.0370a .321 ±.011ab .275±.0105b .371±.040a .374±.0326a 0.052 

Na+ 138.500±.718b 141.833± 1.137a 140.833±.792a 141.000±.365a 142.500±.341a 142.000±.447a 0.006 

K+ 5.806±.222a 4.831±.193b 5.598±.299a 5.238±.092ab 5.766±.198a 5.826±.338a 0.027 

Cl- 99.000±.637ab 98.766±.963ab 98.400±.718b 100.133±.244ab 100.983±.765a 100.500±780ab 0.088 

Ca+2 9.903±.180a 9.068±.151b 9.165±.115b 9.100±.068b 9.310±.074b 9.038±.186b 0.001 

Ure 39.683±1.517b 46.783±4.216b 61.716±6.144ab 45.533±2.123b 79.666±14.693a 73.000±11.368a 0.006 

Mg+2 2.411±.050cd 2.435±.0631cd 2.635±.075bc 2.295±.032d 2.818±.197ab 2.962±.1143a 0.001 

Note. Cre: Creatinine; Na: Sodium; K: Potassium; Cl: Chlorine; Ca: Calcium; & Mg: Magnesium 

Table 1. Prooxidant Cytokines and Antioxidant Status 

 SG 1 CG 2 M1G 3 M2G 4 M3G 5 M4G 6 p-value 

TNF (ng/L) 57.888± 3.695bc 80.756±4.983a 68.151±3.792b 66.290±3.508b 55.526±2.015c 54.081±1.564c 0.000 

IL1B (ng/mL) 7.415±.234b 10.933±1.003a 7.591±.181b 7.045±.331b 6.903±.159b 7.330±.418b 0.000 

IL-6 (ng/L) 3.058±.185b 3.943±.285a 3.123±.087b 3.216±.159b 3.531±.215ab 3.200±.111b 0.018 

MMP-8 (nmol/mL) 14.743±.676c 19.951±1.003a 15.156±.634bc 14.578±.836c 16.136±.452bc 17.011±.319b 0.001 

Hyp (ng/L) 286.983±17.70b 441.558±61.21a 253.041±10.02b 226.880±17.12b 253.833±9.001b 242.156±14.78b 0.000 

MPO (ng/mL) 6.910±.309b 8.458±.912a 5.946±.085bc 5.555±.157c 6.415±.146bc 5.900±.197bc 0.000 

TOS (U/mL) 5.566±.371c 7.053±.289a 6.611±.259ab 6.653±.174ab 6.035±.298bc 6.616±.293ab 0.015 

TAC (U/mL) 2.913±0.144a 1.957± 0.169b 3.403± 0.143a 3.068±.225a 3.855± 0.670a 3.84± 0.220a 0.002 

SOD (ng/mL) 1.626±.148ab 1.239±.028c 1.511±.097cb 1.925±.140a 1.682±.142ab 1.868±.140ab 0.006 

Note. Hyp: Hydroxyproline; IL-1β: Interleukin 1β; IL-6: Interleukin-6, MMP-8: Myeloperoxidase-8; MPO: Myeloproxidase; SOD: 
Superoxide dismutase; TAC: Total antioxidant capacity; TNF: Tumor necrosis factor; TOS: Total oxidant status; S: Sham; C: Control; M: 
Myrtus; & G: Group 
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Table 3. Pathological Evaluation 

Group 
Hyaline cylinder formation in the 

tubular lumen 
Enlargement of the glomerulus in the 

Bowman’s space 
Vacuolization formation in the 

glomerular capillary 

G1 0.00±0.00d 0.00±0.00c 0.00±0.00d 

G2 2.50±0.55a 2.33±0.52a 2.16±0.41a 

G3 2.33±0.52a 2.16±0.41a 1.83±0.41ab 

G4 2.16±0.41ab 2.01±0.10a 1.50±0.54bc 

G5 1.66±0.52bc 1.50±0.55b 1.33±0.52bc 

G6 1.33±0.51c 1.16±0.41b 1.01±0.63c 

p-value 0.000 0.000 0.000 

Note. a, b, c, & dHistopathological values of kidneys with different letters in the same column are statistically significant (p<0.05). 
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