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At present, cerebral stroke is a serious worldwide health 

problem since a global epidemic of this disease is 

observed [1]. Epidemiological studies demonstrated that

the disease is considered the most common reason for 

permanent disability, the second single most prevalent

cause of death of persons over the age of 60, and the 

second most frequent cause of dementia [2]. 

Oxidative stress (OS) is generated by the imbalance

between the formation of reactive oxygen

(ROS)/nitrogen (RNS) species and the antioxidant

balance of the body [3]. Redox imbalance is a vital

occurrence in the prognosis and pathophysiology of 

stroke. Excessive reactive oxygen species (ROS) could

generate oxidative injure to miscellaneous biological

macromolecules, such as proteins, lipids, and DNA, 

hence changing several signaling pathways which finally

promote cellular injury and death. Thus, it is essential to 

investigate in details the relationship between redox

status and stroke [4]. As it was presented previously, in 

the saliva of patients in the subacute phase of stroke, the 

enzymatic and non-enzymatic systems are disturbed and 

oxidative damage to proteins and lipids is increased [5].

Additionally, proper salivation in patients may be 

affected by the disease or medicines used. Therefore, the 

amount of saliva and the biomarkers that could be found 

in this biofluid might be very useful tools in diagnosis, 

treatment and prognosis of numerous systemic diseases

[6]. 

INTRODUCTION

The aim of the present study was to assess salivary gland 

function and protein glycooxidation products in patients 

after cerebral stroke with normal and decreased saliva 

secretion. Additionally, salivary flow rate, amylase 

activity and total protein content were evaluated. 

AIM

The research was carried out in 20 stroke patients (aged 62-74 years), between June and September 2019, in 

Bonifraterskie Centrum Zdrowia (health center) in Piaski–Marysin (Piaski, Poland). The study group was emerged out of 

385 individuals that were subjects in the neurorehabilitation ward following different incidents. The control group 

consisted of 20 generally healthy individuals that were similar to the study group in terms of age and gender, status of 

dentition, oral hygiene and periodontium. 

The participation of each individual in the study was voluntary, and full written consent was obtained from all 

participants in accordance with the Declaration of Helsinki. The study was approved by the Ethics Committee of the 

Poznan University of Medical Sciences (resolutions 59/19 and 890/19). 

The research material was mixed non-stimulated (NWS) and stimulated saliva (SWS) collected via spitting method. The 

total protein content and amylase activity were determined colorimetrically. The content of dityrosine, kynurenine, N-

formylkynurenine and tryptophan were assessed fluorimetrically. 

Statistical analysis was performed by ANOVA analysis of variance with an appropriate post-hoc test. Statistical 

significance was assumed to be p < 0.05.

MATERIAL AND METHODS

RESULTS

CONCLUSIONS

In stroke patients, the function of salivary glands (mainly 

submandibular salivary glands) is disturbed and salivary 

protein glycooxidation is increased. Oxidative stress may 

be one of the mechanisms responsible for the impairment 

of saliva secretion in stroke patients. Further studies to 

assess salivary redox homeostasis of stroke patients are 

necessary.
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Salivary flow rate, total protein content and salivary amylase activity were significantly lower in NWS of stroke patients 

compared to controls as well as in the group of stroke patients with hyposalivation compared to patients with normal 

salivary secretion (Figure 1).. The content of glycooxidation products was significantly higher in non-stimulated saliva 

of stroke patients compared to controls. 

Figure 1. Glycooxidation products in stroke patients and healthy controls. NS – normal salivary secretion; HP – reduced salivary secretion; NWS – non-

stimulated whole saliva; SWS – stimulated whole saliva; ns – not significant; Differences statistically significant at: * p < 0.05; ** p < 0.005; **** p < 0.0001


