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ORAL FLUID BIOCHEMICAL AND 
PHYSICOCHEMICAL CHARACTERISTICS IN 
CHILDREN WITH ABNORMALITIES AFTER 

URANOPLASTY

Anvarova Muhtasar Anvarovna
Samarkand State Medical University

Independent researcher
Email: muxtasara46@gmail.com

ORCID: 0009-0002-5146-7164

Abstract: To compare the physico-chemical and biochemical properties of oral fluid in children with residual defects after 
uranoplasty associated with congenital cleft palate with those of a control group of healthy children. The study comprised 
109 children aged 6–12 years with congenital cleft palate and residual defects after uranoplasty, as well as 50 practically 
healthy children of the same age. The oral fluid of children with congenital cleft palate and residual defects that developed 
after uranoplasty exhibited substantial deviations in its physicochemical and biochemical characteristics. Furthermore, 
these data serve as a foundation for the further development of methods designed to improve the composition of oral fluid.

Key words: salivation, gingivitis, intraoral fluid biochemistry, surgical palate deformity, congenital cleft palate.
Annotatsiya: Mazkur tadqiqotning maqsadi tug‘ma tanglay yoriqligi bilan bog‘liq bo‘lgan va uranoplastikadan keyin qoldiq 
nuqsonlari saqlanib qolgan bolalarda og‘iz suyuqligining fizik-kimyoviy va biokimyoviy xususiyatlarini sog‘lom bolalar 
nazorat guruhi ko‘rsatkichlari bilan solishtirib o‘rganishdan iborat. Tadqiqotda 6–12 yoshdagi 109 nafar tug‘ma tanglay 
yoriqligi va uranoplastikadan keyingi qoldiq nuqsonlari mavjud bolalar hamda shu yoshdagi 50 nafar amalda sog‘lom 
bolalar ishtirok etdi. Tug‘ma tanglay yoriqligi va uranoplastikadan keyingi qoldiq nuqsonlari mavjud bolalarda og‘iz 
suyuqligining fizik-kimyoviy va biokimyoviy ko‘rsatkichlarida sezilarli darajada og‘ishlar aniqlandi. Olingan natijalar og‘iz 
suyuqligi tarkibini yaxshilashga qaratilgan profilaktik va davolovchi usullarni ishlab chiqish uchun ilmiy asos bo‘lib xizmat 
qilishi mumkin.

Kalit so‘zlar: so‘lak ajralishi, gingivit, og‘iz suyuqligi biokimyosi, tanglayning jarrohlik deformatsiyasi, tug‘ma tanglay 
yoriqligi.
Аннотация: Целью исследования является сравнительный анализ физико-химических и биохимических свойств 
ротовой жидкости у детей с остаточными дефектами после уранопластики, обусловленными врожденной 
расщелиной нёба, и у практически здоровых детей контрольной группы. В исследовании приняли участие 109 детей 
в возрасте 6–12 лет с врожденной расщелиной нёба и остаточными дефектами после уранопластики, а также 50 
практически здоровых детей аналогичного возраста. Ротовая жидкость у детей с врожденной расщелиной нёба и 
остаточными дефектами после уранопластики характеризуется выраженными отклонениями физико-химических 
и биохимических показателей. Полученные данные могут служить научной основой для дальнейшей разработки 
методов, направленных на коррекцию и улучшение состава ротовой жидкости.

Ключевые слова: слюноотделение, гингивит, биохимия ротовой жидкости, хирургическая деформация нёба, 
врожденная расщелина нёба.

I N R T O D U C T I O N
In children with congenital cleft palate and residual defects after uranoplasty, the primary motivations for 

investigating the oral fluid composition were the presence of communication between the oral cavity and the 
nasal cavity, postoperative scarring changes, pathological bacterial contamination, crowding of teeth, and a 
high prevalence of dental caries and periodontal diseases.



SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL
IN

N
O

V
A

T
IO

N
 S

C
IE

N
C

E
 A

N
D

 T
E

C
H

N
O

L
O

G
Y

t.me/scupus_IST2100
298

https://ist-journal.uz

1/2026

L I T E R A T U R E  R E V I E W :
The study and refinement of our understanding of the body’s immune system, as well as its individual 

components, are becoming increasingly relevant. Chronic inflammatory periodontal diseases and associated 
chronic pathologies lead to significant transformations in the biochemical and immunological status of the oral 
cavity [1–5]. Investigating the immunological characteristics of bioactive body fluids allows for an assessment 
of the nature of inflammatory reactions and the dynamics of the response to therapeutic interventions [6–11]. 
However, despite the existing literature, the field of research regarding immune defense mechanisms in the oral 
cavity of children—particularly those with cleft palate—remains insufficiently explored [12–20].

Children born with a cleft palate are characterized by the absence of a septum between the oral cavity 
and the nasal passage. Due to an increased susceptibility to somatic and dental diseases, early childhood for 
these patients is often fraught with the risk of unsuccessful surgical outcomes during corrective procedures. 
In patients undergoing primary uranoplasty (surgery to correct congenital palatal anomalies), the incidence 
of postoperative complications ranges from 18% to 30% [23, 24]. This is due to the specifics of congenital 
defects: a lack of native palatal tissue, thinning of muscle fibers, and impaired healing processes. The most 
common complication in such cases is incomplete wound healing and the formation of palatal perforation. The 
primary goal of primary plastic surgery of the palate is to restore the integrity of the velopharyngeal ring, which 
is essential for successful speech therapy in early childhood.

Among specialists in maxillofacial surgery, there is no consensus on the optimal approach to the surgical 
treatment of children with congenital cleft palate. Some surgeons prefer single-stage uranoplasty performed 
from the age of two, while others propose a two-stage method: first restoring the velopharyngeal ring at an early 
age, followed by plastic surgery of the anterior palate as the upper jaw develops. Children typically suffer from 
palatal defects in the anterior section, which results in the entry of nasal secretions and air into the mouth. This 
creates a favorable environment for the colonization of pathogenic microbes from the nasal cavity into the oral 
cavity. The absence of a natural boundary between the mouth and nose reduces the remineralizing capacity 
of saliva, which, in turn, contributes to the development of caries and periodontal disease in children [1–3, 12, 
23–24].

Numerous studies emphasize the significant role of cytokines in the development of inflammatory reactions 
in periodontal tissues. The initiating factor that triggers the activation of periodontal macrophages and the chain 
of events leading to the production of pro-inflammatory cytokines is pathogenic dental plaque [1–7, 10–20]. An 
increase in the concentration of pro-inflammatory cytokines (IL-1β, IL-6, TNF-α) causes damage to periodontal 
tissues, while anti-inflammatory cytokines (IL-4, IL-10) help contain the inflammatory process. Changes in the 
cytokine composition found in oral fluid play a key role in the diagnosis of inflammatory processes [1–7, 10–20].

Normally, saliva contains a complex of immunoactive components that maintain the balance of oral mucosal 
immunity: lysozyme, immunoglobulins, antimicrobial peptides, lactoferrin, and others. Secretory immunoglobulin 
A (sIgA), secreted into the saliva, acts as the most sensitive marker of immune changes in the oral cavity. This 
protein, characterized by high biological activity, performs numerous protective functions. It binds bacterial cells 
and their toxins, preventing their attachment to the mucous membrane. Furthermore, it influences the uptake 
and replication of viral particles in mucosal cells and blocks their spread into the bloodstream.

Studies have shown that in children with intensive caries and inflammatory periodontal diseases, the 
concentration of sIgA in saliva is statistically significantly reduced. Researchers have previously examined 
sIgA levels in children with congenital cleft palate across various age categories [1–3, 12]. Their research 
demonstrated a significant trend toward lower sIgA concentrations. Evidence suggests that sIgA levels 
in inflammatory periodontal diseases can vary: in cases of mild chronic generalized periodontitis, there 
is a significant increase in sIgA, exceeding control group values by 1.5 times. However, in moderate and 
severe periodontitis, this indicator conversely decreases by 1.5 and 3 times compared to the control. This 
effect is explained by the fact that sIgA is the primary immunoglobulin in saliva, actively participating in the 
fight against microorganisms by aggregating them and inhibiting their growth. As the severity of periodontal 
disease increases, sIgA secretion initially rises, indicating a protective response to inflammation. However, in 
moderate to severe cases, local immunity is suppressed, leading to an imbalance between inflammatory and 
anti-inflammatory reactions [1–3, 7, 12, 13, 17–19]. In this context, it is vital to note the anatomical connection 
between the oral and nasal cavities, as well as the presence of postoperative scars and pathogenic microflora 
in the oral cavity, all of which may influence the course of the disease.

R E S E A R C H  M E T H O D O L O G Y
The results of the analysis of oral fluid composition in 109 children aged 6 to 12 years with congenital 

cleft palate after uranoplasty and residual defects, as well as in 50 practically healthy children of similar age, 
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are presented in this article. The principal group: the presence of a diagnosis of nonsyndromal congenital cleft 
lip, alveolar process, soft and hard palate, as well as the condition following cheilorhinoplasty (in the case of 
cleft lip) and uranoplasty, as well as the presence of a postoperative palate defect at least six months following 
uranoplasty. In addition, the absence of exacerbations of chronic or infectious diseases and the assent of 
parents or legal representatives to participate in the study were considered. Assessment of the pH of combined 
saliva. Viscosity (µ). Rate of unstimulated salivary secretion (millilitres per minute).

A N A LY S I S  A N D  R E S U LT S
The analysis of oral fluid parameters revealed pronounced physicochemical and biochemical alterations 

in children with congenital cleft palate and residual defects after uranoplasty when compared with practically 
healthy peers. These changes reflect a significant disruption of oral homeostasis and confirm the vulnerability 
of the oral environment in this patient group. The obtained results indicate that structural defects, postoperative 
scarring, and persistent communication between the oral and nasal cavities play a decisive role in modifying 
salivary properties and weakening local protective mechanisms.

One of the most notable findings was the marked increase in salivary viscosity in children with congenital 
cleft palate and residual defects. In the control group, the viscosity of oral fluid averaged 1.06±0.073 mm²×s, 
which corresponds to physiological norms and ensures adequate lubrication, self-cleaning, and antimicrobial 
activity of saliva. In contrast, children in the main group demonstrated a significantly higher viscosity value of 
2.43±0.137 mm²×s. This more than twofold increase suggests a deterioration of saliva’s rheological properties, 
leading to impaired mechanical cleansing of the oral cavity. Elevated viscosity limits the ability of saliva to 
wash away food debris and microorganisms, thereby promoting prolonged retention of dental plaque on tooth 
surfaces and in periodontal pockets.

The increase in viscosity can be explained by several interrelated mechanisms. First, chronic inflammatory 
processes in the oral cavity stimulate the secretion of high-molecular-weight glycoproteins and inflammatory 
mediators, which alter the structural composition of saliva. Second, reduced salivary flow, observed in the same 
group of children, leads to concentration of organic components, further increasing viscosity. Third, the constant 
inflow of nasal secretions through residual palatal defects introduces additional proteins and microorganisms 
into the oral cavity, aggravating inflammatory responses and modifying saliva composition. Collectively, these 
factors significantly reduce the mineralizing and protective potential of oral fluid.

The analysis of salivary pH further supports the presence of unfavorable conditions in the oral cavity 
of children with congenital cleft palate. In practically healthy children, the mean pH value was 7.24±0.058, 
indicating a neutral to slightly alkaline environment optimal for enamel remineralization and suppression of 
acidogenic bacteria. In contrast, children with cleft palate and residual defects exhibited a significantly lower pH 
of 6.47±0.067. Although this value does not represent severe acidity, even a moderate shift toward the acidic 
range has important clinical implications.

A reduced pH compromises the equilibrium between demineralization and remineralization of dental hard 
tissues. Under such conditions, the solubility of hydroxyapatite crystals increases, facilitating enamel dissolution 
and the initiation of carious lesions. Additionally, acidic environments favor the proliferation of cariogenic and 
periodontopathogenic microorganisms, such as Streptococcus mutans and anaerobic bacteria, which further 
intensify inflammatory processes in periodontal tissues. The persistence of these conditions in children with 
cleft palate creates a chronic risk for rapid progression of dental caries and gingival inflammation.

The observed decrease in pH is likely associated with multiple factors characteristic of this patient population. 
The anatomical communication between the oral and nasal cavities enables the transfer of nasal microflora and 
secretions into the oral environment, disrupting the natural buffering system of saliva. Postoperative scar tissue 
may also impair normal muscular function and salivary gland stimulation, reducing bicarbonate secretion and 
buffering capacity. Furthermore, decreased salivary flow, documented in this study, limits the ability of saliva to 
neutralize acids produced by bacterial metabolism.

Salivary flow rate analysis revealed another critical alteration in children with congenital cleft palate and 
residual defects. In the control group, the unstimulated salivation rate averaged 0.44±0.054 ml/min, reflecting 
normal secretory activity of the salivary glands. In contrast, the main group exhibited a significantly reduced flow 
rate of 0.28±0.039 ml/min. Hypofunction of salivary glands leads to reduced mechanical cleansing, diminished 
delivery of calcium and phosphate ions, and decreased availability of antimicrobial components.

A reduced salivary flow rate is particularly detrimental in pediatric patients, as saliva plays a central role 
in the maturation and protection of dental tissues. In children with cleft palate, salivary hyposecretion may 
result from disrupted neuromuscular coordination, altered oral anatomy, and postoperative changes affecting 
glandular stimulation. Moreover, chronic inflammation and microbial colonization can exert inhibitory effects 
on salivary gland function, creating a vicious cycle in which reduced secretion exacerbates inflammation, and 
inflammation further suppresses secretion.
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The combined effect of decreased flow rate and increased viscosity substantially impairs the self-cleaning 
function of saliva. This condition promotes plaque accumulation, enhances microbial adhesion to tooth surfaces, 
and increases the duration of acid exposure, thereby accelerating the development of caries and periodontal 
diseases. These findings explain the high prevalence and early onset of dental pathology frequently reported 
in children with congenital cleft palate.

Biochemical analysis revealed a significant reduction in total protein concentration in the saliva of children 
with cleft palate and residual defects. In healthy children, protein levels averaged 1.68±0.519 g/L, whereas 
in the main group this value decreased to 0.851±0.535 g/L. Salivary proteins perform essential protective 
functions, including antimicrobial activity, immune regulation, and maintenance of mucosal integrity. A decrease 
in protein content therefore indicates weakened local defense mechanisms.

Salivary proteins include enzymes, immunoglobulins, mucins, and antimicrobial peptides, all of which 
contribute to oral immunity. Reduced protein levels may reflect impaired synthesis or secretion of these 
components due to chronic inflammation, glandular dysfunction, or exhaustion of local immune resources. 
In children with cleft palate, persistent microbial exposure and inflammatory stimulation may initially activate 
immune responses but eventually lead to depletion of protective factors, resulting in immunological imbalance.

The reduction in protein concentration also affects saliva’s buffering capacity and its ability to stabilize 
calcium and phosphate ions. Proteins such as statherin and proline-rich proteins play a key role in 
preventing spontaneous precipitation of calcium salts and maintaining supersaturation necessary for enamel 
remineralization. Their deficiency compromises the stability of mineral ions, further increasing the susceptibility 
of dental hard tissues to demineralization.

С O N C L U S I O N  A N D  D I S C U S S I O N
In conclusion, children who have congenital cleft palate and residual defects after uranoplasty exhibit 

abnormalities in physicochemical and biochemical parameters of oral fluid. This research shows that the 
physicochemical and biochemical balance of the oral fluid is significantly disrupted in infants with congenital 
cleft palate and residual abnormalities after uranoplasty. Local defense systems are compromised by the 
complicated environment created by the anatomical connectivity between the oral and nasal canals, surgical 
scarring, and changed microbial colonization.Our results show a number of significant changes in the research 
group’s oral environment when compared to healthy controls:The self-cleaning and lubricating qualities of 
saliva have significantly deteriorated, as shown by a notable rise in salivary viscosity (2.43 pm 0.137 mm 2 
times ) and a decrease in salivary flow rate (0.28 pm 0.039  mlmin).
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