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Abstract: Enuresis is the most prevalent urologic complaint in paediatric patients and 

is defined as the involuntary leakage of urine during sleep that happens at least twice 

per week in children older than 5 years old (or the developmental equivalent) for at 

least 3 months. The aims of the study were to assess the level of serum MMP-9 and 

Malondialdehyde (MDA) in children with nocturnal enuresis and to look for a relation 

between level of metalloproteases and the risk of nocturnal enuresis in adolescence.  

Methods: 53 patients (10-18 years old) and 47 healthy children were included in the 

study. Serum MMP-9 were measured in control and cases groups. Results: 

Nonsignificant difference between studied groups in MMP-9 levels in patient  group 

compared to control group. Conclusions, Nocturnal enuresis were found non difference 

between studied groups in MMP-9 and MDA levels in cases group compared to control 

group.  More studies are recommended to understand the development of the disease 

and its prevention. 
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1.Introduction 

Nocturnal enuresis is known as "nighttime 

bedwetting in children five years of age or older 

[1]. Nocturnal enuresis NE can be categorized as 

primary nocturnal enuresis (PNE) or secondary 

nocturnal enuresis (SNE) depending on the 

underlying cause of the condition; additionally, 

NE can be categorized as monosymptomatic 

nocturnal enuresis (MNE) or non-

monosymptomatic nocturnal enuresis (NMNE) 

depending on the presence or absence of 

comorbidities [2].  The most significant factors in 

an etiology of primary monosymptomatic 

nocturnal enuresis (PMNE) include nocturnal 

polyuria, which is linked to inadequate 

antidiuretic hormone secretion at night, nocturnal 

detrusor overactivity, and sleep problems. 

Depending on an etiology, desmopressin, 

bedwetting alarms, anticholinergics, or 

occasionally tricyclic antidepressants are used in 

the treatment of PMNE in children [3]. The 

extracellular matrix is degraded by matrix 

metalloproteinases (MMPs), whose actions are 

controlled by tissue metalloproteinase inhibitors 

(TIMPs)[4].  MMPs are a major class of calcium-

dependent zinc-containing endopeptidases that 

are capable to degrade non-matrix proteins 

including cytokines in addition to extracellular 

matrix proteins [5]. 

One of the key signs of periodontal disease is 

the degradation of extracellular matrix proteins 

(ECMs) by proteinases, which can come from 

cellular as well as microbial sources in dental 

plaque [6]. Previous studies have shown that 

MMP-1, MMP-2, MMP-3, and MMP-9 are 

related with bladder cancer and can predict stage, 

grade, and even the course of the disease [7]. 

Gelatinase B, also referred to as MMP-9, is a 92 

kDa type IV collagenase (EC3.4.24.35). The 

cysteine sulfhydryl group in the amino-terminal 

propeptide chelates the zinc in the active site and 

maintains the latent state of MMP9 in the 

zymogen, which is synthesised and secreted. Two 
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primary forms of the latent MMP-9 were 

discovered to exist: a monomer and a disulfide-

bonded homodimer [8, 9]. Oxidative stress is an 

imbalance between the production and 

elimination of reactive oxygen species (ROS) in 

the body. Many biological components, primarily 

lipids and polyunsaturated fatty acids, are targeted 

by ROS [10]. Malondialdehyde (MDA), along 

with other aldehydes, is one of the most 

thoroughly researched byproducts of 

polyunsaturated fatty acids peroxidation [11].  

The aims of the current context were to assess the 

level of serum MMP-9 and MDA in children with 

nocturnal enuresis and to look for a relation 

between MMP-9 and nocturnal enuresis children. 

2. Supjects and methods 

Patients  

This cross-sectional comparison study 

evaluated adolescence with Nocturnal enuresis in 

accordance with the institutional research board's 

ethical standards and received clearance from the 

local ethical committee (Code No. MD.21.03.64). 

 Fifty-three with nocturnal enuresis   and 47 

children Healthy controls. All children age 10 -18 

years) referred to the Urology & Nephrology 

center. Mansoura university Nephrology were 

included in the study.  For children in the control 

group attended outpatient clinics for standard 

checkups or healthy child examinations. 

Sample collection: 

3 ml of blood without anticoagulant was taken 

and centrifuged at 300xg for 10 min and stored at 

-20C until used for the investigation of 

biochemical analysis. 

Measurement of MMP-9  

MMP-9 was measured by ELISA Kit (Cat. No: 

E-EL-H6075) (enzyme-linked immunosorbent 

assay) from Elabscience. according to 

manufacture instruction. This sandwich kit is for 

the accurate quantitative detection of Human 

MMP-9. 

Measurement of Malondialdehyde (MDA) 
MDA level was measure in serum   according to 

the methods of Ohkawa et al [12],  Thiobarbituric 

acid (TBA) and MDA react at 94 °C for 30 

minutes to produce a pink, 532 nm-measurable 

compound that is reactive with thiobarbituric acid 

(TBA). 

Statistical analysis 

SPSS software, version 18 (SPSS Inc., PASW 

statistics for Windows version 18), was used to 

analyse the data. SPSS Inc., Chicago. Number 

and percentage were used to describe qualitative 

data. After testing for normality using the 

Kolmogrov-Smirnov test, quantitative data were 

described using the median (minimum and 

maximum) (interquartile range) for non-normally 

distributed data. The acquired results' significance 

was assessed at the (0.05) level. As necessary, 

Chi-Square was utilised to compare qualitative 

data between groups.. 

3. Results  

 

Table 1: The age and gender of control and 

patients groups.  

 
Control 

group 

(n=47) 

Cases 

Group 

(n=53) 

Test of 

significance 

P-

value 

Age (years) 

mean±SD 

13.06±2.

05 

13.29±2

.01 
t=0.56 0.567 

G
en

d
er

 

Males 

 n (%) 

20 

(42.6%) 

28 

(52.8%) 
X

2
=1.05 0.305 

Female

s n (%) 

27 

(57.4%) 

25 

(47.2%) 

 

Characteristics of adolescent nocturnal enuresis 

patients and healthy controls are shown in the 

current study. From Table 1, the study 

participants involved 53 patients (Cases) suffering 

from nocturnal enuresis and healthy controls 

contained 47 apparently healthy individual.  

Their ages ranged from 10 to 18 years. 

 There were no significant differences in age and 

gender of patients with nocturnal enuresis in 

comparison to control group (p = 0.567and 0.305, 

respectively). 

 

Table 2. The level MDA and  MMP-9 within studies groups 

 
Control group 

(n=47) 

Cases Group 

(n=53) 

Test of  

Significance 
P-value 

MMP-9 

(pg/mL)  

128.42 (45.78-203.59) 

(84.34-156.11) 

132.37 (55.23-253.03) 

(95.05-192.07) 

Z=0.925 

 
P=0.355 

MDA 

(nmol/mL) 

  (0.25-9.18) 

(2.16-5.62) 

4.55 (0.69-22.51) 

(2.78-7.37) 
Z=1.59 P=0.112 
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Z: Mann Whitney U test. Parameters are 

described as median (min-max) (interquartile 

range). P is significant when ˂ 0.05. * 

Statistically significant  

Regarding serum mmp9 non-significant 

difference between cases and control groups 

(132.37 vs 128.42, respectively) (P>0.05). Using 

the ELISA test shown in (Table 2). Also, we 

found non-significant difference was detected 

between cases and control groups in MDA (4.55 

vs 3.43 respectively) (P>0.05). 

4. Discussion 

In this study, as nocturnal enuresis (NE) was 

examined to demonstrate the presence and 

activity of MMP-9and MDA. Enuresis, often 

known as nocturnal enuresis (NE), is a typical 

childhood issue. Enuresis frequently causes 

parents and children great distress, and it 

frequently has a negative impact on family life. 

Along with domestic violence, other issues like 

low self-esteem, social exclusion, poor academic 

achievement, and psychological impairment have 

been mentioned [13]. NE is divided into primary, 

secondary, monosymptomatic (MNE), and 

nonmonosymptomatic (NMNE) types. Lower 

urinary tract (LUT) dysfunction symptoms are 

absent in children with MNE, and their voiding 

volumes are often within the normal range  [14]. 

Matrix metallopeptidases (MMPs), an important 

class of zinc-dependent proteolytic enzymes, have 

the ability to break down extracellular matrix 

components and other barriers. MMP2 and 

MMP9, in particular, have been found to cleave 

collagen IV in the basement membrane to 

facilitate cell invasion in cancer cells [15]. in our 

study, the serum MMP-9 level did not differ in 

the case group compared with the control group. 

Recently, (Kudelski, et al., 2023) found 

significantly higher levels of the content and 

specific activity of MMP-9 were increased in 

urinary bladder cancer  [61.]  

 Furthermore, based on the findings from the 

current study, the serum MDA level did not differ 

in the case group compared with the control 

group.MDA is recognized as oxidative stress 

marker. MDA, a lipid peroxide product, reflects 

the severity of damage caused by free radicals 

[17]. Miao-Shang Su et. al., found that MDA 

content in serum is significantly high in the rat 

model of chronic intermittent hypoxia (CIH)–

induced enuresis  [61] . 

Conclusion and recommendations 

 Nocturnal enuresis were found non difference 

between studied groups in MMP-9 and MDA     

in cases group compared to control group.  More 

studies are recommended to understanding the 

development of the disease and its prevention. 

5. References 

1. Kannan, P. and U.M. Bello, (2022). The 

efficacy of different forms of acupuncture 

for the treatment of nocturnal enuresis in 

children: A systematic review and meta-

analysis. Explore, 18(4): p. 488-497. 

2. Nevéus, T., et al., (2020). Management and 

treatment of nocturnal enuresis—an updated 

standardization document from the 

International Children's Continence Society. 

Journal of Pediatric Urology, 16(1): p. 10-

19. 

3. Szymanik-Grzelak, H., et al., (2019).  Is 

copeptin a reliable biomarker of primary 

monosymptomatic nocturnal enuresis? 

Central European Journal of Immunology, 

44(1): p. 38-44. 

4. Luchian, I., et al., (2022). The role of matrix 

metalloproteinases (MMP-8, MMP-9, 

MMP-13) in periodontal and peri-implant 

pathological processes. International 

Journal of Molecular Sciences, 23(3): p. 

1806. 

5. Zhang, Z., et al., (2018). The role of 

extracellular matrix metalloproteinase 

inducer glycosylation in regulating matrix 

metalloproteinases in periodontitis. Journal 

of periodontal research, 53(3): p. 391-402. 

6. Sorsa, T., et al., (1995). Cellular source, 

activation and inhibition of dental plaque 

collagenase. Journal of clinical 

periodontology, 22 (9): p. 709-717. 

7. Nakopoulou, L., et al., ( 2001). MMP-3 

mRNA and MMP-3 and MMP-1 proteins in 

bladder cancer: a comparison with 

clinicopathologic features and survival. 

Applied Immunohistochemistry & 

Molecular Morphology 9 (2): p. 130-137. 

8. Wilhelm, S., et al., (1989). SV40-

transformed human lung fibroblasts secrete 

a 92-kDa type IV collagenase which is 

identical to that secreted by normal human 

macrophages. Journal of Biological 

Chemistry, 264 (29): p. 17213-17221. 



Mans J Chem. Vol(63)2023. 23 

9. Augoff, K., et al., (2022). MMP9: a tough 

target for targeted therapy for cancer. 

Cancers, 14 (7): p. 1847. 

10. Del Rio, D., A.J. Stewart, and N. Pellegrini, 

(2005) A review of recent studies on 

malondialdehyde as toxic molecule and 

biological marker of oxidative stress. 

Nutrition, metabolism and cardiovascular 

diseases,. 15 (4): p. 316-328. 

11. Toto, A., et al., (2022) Urinary 

malondialdehyde (MDA) concentrations in 

the general population—A systematic 

literature review and meta-analysis. Toxics,. 

10 (4): p. 160. 

12. Ohkawa, H., N. Ohishi, and K. Yagi, (1979). 

Assay for lipid peroxides in animal tissues 

by thiobarbituric acid reaction. Analytical 

biochemistry, 95 (2): p. 351-358. 

13. Kuwertz-Bröking, E. and A. von Gontard, 

(2018). Clinical management of nocturnal 

enuresis. Pediatric Nephrology, 33(7): p. 

1145-1154. 

14. Neveus, T., et al., (2010). Evaluation of and 

treatment for monosymptomatic enuresis: a 

standardization document from the 

International Children's Continence Society. 

The Journal of urology, 183 (2): p. 441-447. 

15. Qin, Z., et al., (2018) High LINC01605 

expression predicts poor prognosis and 

promotes tumor progression via up-

regulation of MMP9 in bladder cancer. 

Bioscience reports. 38 (5): p. BSR20180562. 

16. Kudelski, J., et al.,( 2023). The Significance 

of Matrix Metalloproteinase 9 (MMP-9) and 

Metalloproteinase 2 (MMP-2) in Urinary 

Bladder Cancer. Biomedicines 11(3): p. 956. 

17. Li, W., et al., (2018).  Hydrogen ameliorates 

chronic intermittent hypoxia-induced 

neurocognitive impairment via inhibiting 

oxidative stress. Brain Res Bull, 143: p. 225-

233. 

18. Su, M.-S., et al., ( 2020). Therapeutic effects 

and modulatory mechanism of Alpiniae 

oxyphyllae Fructus in chronic intermittent 

hypoxia induced enuresis in rats. Sleep and 

Breathing, 24: p. 329-337. 

 


