




 الصفحة  فهرس البحوث  ت 

1 

Detection of Exoenzyme Effectors and Determination The MIC of Antibiotics for 

Pseudomonas Aeruginosa Isolated from Ear Infections Patients in Basrah 

Province, Iraq 

Ayad Abdulhadi Waham              Lina A. Naser 

1 - 14  

2 

Effect of Addition Zirconia/Chitosan Filler on Mechanical Properties of Heat 

Cure Polymethyl Methacrylate Resin 

Shahad Lateef Mohammed           Firas Abdulameer Farhan 

15 -  25  

3 

The Politicization of Love in American Poet Laureates Inaugural Poems :A Case 

Study of Amanda Gorman and Maya Angelou 

Hussein Mezher Jasim  

26 -  33  

4 

Analytical Study in Gynecology:  Designing Treatments for Polycystic Ovary 

Syndrome 

Otoor Hassoon Abdulameer        Raghad S. Shamsah 

34 -  46  

5 

African Development in the New Millennium: 

Going Beyond the "Good Governance" Debate 

Oluseyi Elijah AKINBODE              Bimbo Ogunbanjo  

47 -  60  

6 
Environmental Foreign Policy and Diplomacy in an Unequal World 

Bimbo OGUNBANJO  
61 -  91  

7 

Dysfunctional American Family and Spiritual Decay 

in Edward Albee's Me, Myself and I 

Habeeb Lateef Kadhim AL-Qassab 

92 -  101  

8 

The relationship of salivary cortisol and Volatile Sulfur Compounds with 

Halitosis among pregnant woman 

Mareim Radhi Abd Al Nabby         Abbas Almizraqchi 

102 - 113  

9 

Microbiota Revelations: First-time Prevotella spp. Identification in Iraq 

Pediatric Autism 

Aladien Aurebi Muhawi         Yasin Yacoup Yousif. Al-Luaibi 

114 - 125  

10 
Effect of Electronic Cigarette on Oral Health 

Haneen A. alyaseen            Zainab A. Aldhaher 126 - 142  

11 

A Narrative Stylistic Analysis of (Voice) in Doris Lessing's "An Old Woman and 

her Cat" in Terms of Gerard Genette's Model 

Narjis Abdul-Kareem          Majeed Hameed Jassim 

143 - 157  

12 

The Role of Erythritol/Glycine Air Polishing Powder In Non-Surgical 

Periodontal  

Mohammed Khalid Ayoob       Hayder Raad Abdulbaqi  
158 - 671  

13 

cytological and cytomorphological comparative study of oral mucosa in diabetes 

mellitus and nondiabetics in Misan Governorate. 

Noor Saeed Aneed      Ali Khalaf Ali     Maitham Abdel Kazem Daragh 

168 - 617  

14 
 للكاتب شمعون هالكين ))أنموذجا((  اشكالية الانطواء لدى يهود امريكا رواية "حتى الأزمة"

 محمد حطاب   عمار 
177 - 194  

15 

بعض حقول نفط   من  (Oil sludge)في مجموعة من عينات المخلفات النفطية Ra226و  Rn222قياس تركيز 

 ( CR-39ميسان باستخدام كواشف الأثر النووي )

 مرتضى محمد عطية

195 - 208  

16 
 العراقيدور الشفافية في مكافحة الفساد الإداري في تعزيز حقوق المواطن 

 الدين ماجدي محسن قدير        محمد نور
209 - 221  



   

 

17 
 الآثار التربوية للمعاد 

 اياد نعيم مجيد
222 - 231  

18 
 الأنزياحات الرمزية في شعر ماجد الحسن 

 نائل عبد الحسين عبد السيد 
232 - 244  

19 

 التحرش الجنسي وحكمه الفقهي

 )دراسة نقدية للمواد القانونية ذات العلاقة في القانون العراقي( 

 فلاح عبد الحسن هاشم 

452 - 266  

20 
 الشمول التشريعي بين النفي والإثبات 

 أياد عبد الحسين مهدي المنصوري
672 - 328  

21 
 دور البرامج الحوارية في فضائيات الاحزاب الاسلامية بترتيب اولويات الجمهور العراقي ازاء القضايا الوطنية  

 عادل عبد الرزاق مصطاف         حسين امير عباس
284 - 992  

22 
 ه(1425علاقات الدلالية في تفسير مَعاَرجُ التفكُّر ودقائقُ التدبُّر لعبد الرحمن الميداني )ال

 يوسفانجيرس طعمة         مصطفى صباح مهودر
300 - 312  

23 
 في مادة التربية الفني   دور النمذجة في أدراك المتعلمين البصري لأساسيات المنظور

 حسين رشك خضير      
313 - 326  

24 

فاعلية استراتيجية الرؤوس المرقمة في تحسين الدافعية لدى تلاميذ الصف الخامس الابتدائي في مادة اللغة 

 الإنكليزية

 فاطمة رحيم عبد الحسين           منى عبد الحسين حصود  

327 - 634  

25 
ر العرض الالكترونيَ للتقاري ر  في تقليل   دور المدقق الخارجي  الماليةَ مخاط 

 محسن هاشم كرم النوري
347 - 360  

26 
 صفات المنهج التربوي في القرآن وآليات تحققه دراسة تحليليّة تفسيريّة

 أحمد نذير يحيى مزيداوي
361 - 377 

27 
 في العصر الحجري الحديث  طقوس الدفن في بلاد الأناضول وأسلوب فصل الجماجم

فاضل كاظم حنون           سارة سعيد عبد الرضا   
783 - 339  

28 
 معالم القصة القرآنية ومعطياتها 

 حيدر كريم عودة  
394 –  074  

29 
 PLANلمادة الأحياء لطلبة المرحلة الاعدادية استنادا الى استراتيجية  المنظومي تأثير التفكير المنهجي 

 رجاء جاسم هاتف
408 - 423  

30 
 لفضاءات المترية الجزئية ومفهوم النقطة الثابتة ا

 بشرى حسين سيد 
424 - 442  

31 
 المقاربة الطبيعية للغة

 ضمير لفتة حسين       على عبد الكاظم حميد 
443 - 451  



 

 

 168 

 

cytological and cytomorphological comparative study of oral mucosa 

in diabetes mellitus and nondiabetics in Misan Governorate. 

Noor Saeed Aneed1;   Ali Khalaf Ali2;  Maitham Abdel Kazem Daragh3 

Department of Biology, College of Science, University of Misan, Iraq. 

Corresponding Author:  

Email :dr. alikhalaf @uomisan .edu.iq 

ORCID ID:https://orcid.org\ 0000-0003-2273-6433 

ABSTRACT: 

This study compared type I and type II diabetic patients with a 

healthy control group using microscopic qualitative analysis of oral 

epithelial cytological smears in the possible early phase of diabetes. The 

cheek, ventral tongue mucosa, buccal, and palate smears were used for the 

superficial and profound cytological examination of the oral alterations. 

The type, duration, and consequences of diabetes were linked with 

cytological alterations of the oral cell population stained with PAP stain 

(Papanicolaou), PAS (Periodic acid-Schiff), hemotoxylin, and eosin. To 

detect changes, the experiment was conducted on 100 samples: 50 healthy 

people, 50 people with type I diabetes, and type II diabetes. They were 

taken from different areas, stained, and then examined with an optical 

microscope 

Keywords: Oral epithelium, Cytological smears, cytomorphological, 

diabetes mellitus, nuclear diameter; nuclear-cytoplasmic ratio. 

.1 Introduction: 

Exfoliative cytology is the microscopic analysis of shed or 

desquamated cells from the mucous membrane or other epithelial surface. 

The study of cells obtained by scraping the surface of the tissue or from 

bodily fluids like saliva, sputum, etc. is also included in this)  Das Bijoy 

Kurnar, Mallik.,2000) Using exfoliative cytology, cells from the different 

layers of  the epithelium) Ilayaraja et al.;2018). Oral cytology has become 

a useful diagnostic tool for oral lesions due to developments in quantitative 

oral exfoliative cytology. Morphometric cytometry can help improve the 

accuracy of diagnosing oral lesions, diabetes, and periodontal disease. 

(Cowpe JG, Longmore, 1981) Accurate measurement of several cell 

metricsCell size, including nuclear diameter (ND), cytoplasmic area 

(CyA), and nucleus-to-cytoplasm ratio (N: Cy), can be measured by 

morphological examination of cells using a light microscope.( Sumanthi J 

et al.; 2012).Inappropriate hyperglycemia, which results from the body's 

inability to use insulin or from the pancreatic beta cells' failure to make it, 
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characterizes a collection of metabolic illnesses known as diabetes mellitus (DM). (World Health 

Organization, 2009). 

An increasing body of research indicates that diabetes increases the risk of periodontitis, oral 

premalignancies, and perhaps oral cancer. tissue can cause a systemic inflammatory response that can 

worsen diabetes, worsen cardiovascular outcomes, and increase mortality. critical role in the diagnosis 

and treatment of oral pathologies, as well as in the counseling of diabetics to maintain good dental 

health.( skamagas et al,2008). 

The study aimed to evaluate the morphological changes in oral epithelial cells from people with 

type 1 and type 2 diabetes to non-diabetic people using exfoliative cytology and cell counting. 

Materials and Methods: 

smears of oral mucosa:  

The age range for males and females used in the study is between 1-70 years. After acquiring 

patient consent and getting approval from the Scientific Research Ethics Committee at the University 

of Misan, samples were gathered from the Center for Diabetes and Endocrinology in Maysan Province. 

Four areas of the mouth's mucosa were brushed to collect these samples. This study included 100 

people, who were divided into two groups. 

Group 1 (the control group non-diabetes mellitus) consisted of 50 people, Next, the individuals 

were divided into four groups based on their age and gender, On the other hand, there were 50 

individuals in Group 2, who had diabetes mellitus. A total of four ages and gender categories were used 

to classify the participant 

Sample Collection: 

A brush was used to collect swabs from the oral cavity to four areas: cheeks, gums, tongue, and 

palate. The smears were spread on a clean glass slide and let dry for a few seconds. Specimens were 

quickly fixed to avoid cell dehydration and shrinkage and maintain their structural integrity. To this 

end, glass slides were submerged in increasing amounts of ethanol: 100%, 95%, 80%, 70%, and 50%. 

The slides were stained using Papanicolaou stain (PAP), PAS (Periodic acid-Schiff), hematoxylin, and 

eosin. Afterward, the slides were placed under a light microscope once they had dried. Cell 

morphological changes were studied by measuring the diameter of the nucleus (ND), the 

cytoplasm(CYD) diameter, and the ratio of the nucleus to the cytoplasm for people with diabetes and 

then comparing them with people without diabetes. 

Statistical Analysis : 

The data were processed statistically using SPSS (Statistical Package for Social Science) software 

to determine the relationship between the number of calculated cells and the occurrence of diabetes. 

The level of significance was set as P ≤0.05 

Results: 

Nuclear Diameter: 

The current results showed a significant difference of about 0.05 between the nucleus diameters 

of people, depending on age, between those with diabetes and those without diabetes, as shown in 

Table 1, where the rate of ND in the non-diabetic group increased significantly when compared to the 
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other group. When compared, analysis results indicated a significant increase in the diameter of the 

non-affected nucleus compared to the diabetic group. The age F pr ratio is equal to (0.417), while the 

F pr ratio for those with diabetes is (0.174). Also, results demonstrated that the age groups 0-15 and the 

age groups 46-70 made no significant differences in the sense that A is similar to B, while the age 

groups 16-30 and 31-45 had significant differences, as A was greater than B. 

Table 1: The cytomorphometric method Comparison of ND between two groups of oral diabetic 

patients and the control group Regarding age  

 

Standard errors of means 

 

 

 

 

Analysis of variance 
 

Variate: Nuclear  

Table 1: Comparison of Nuclear diameter among the different age groups  
  

Source of variation d.f. s.s. m.s. v.r. F pr. 

age 3  75.29  25.10  1.30  0.417 

Diabetics 1  60.64  60.64  3.14  0.174 

Residual 3  57.89  19.30     

Total 7  193.83       

  
 DF: Degrees of freedom, SS: Sum of squares, MS: Mean square, *P≤0.01 considered statistically 

significant 

 
 

Age Nuclear 

Diameter of non-

diabetics(µm)(A) 

Nuclear 

Diameter of diabetics(µm) 

(B) 

0-15 9.6  9.125 

16-30 10.3 1.045 

31-45 13.326 1.03 

46-70 1 1 

Table age Diabetics 

rep.  2  4 

d.f.  3  3  

e.s.e.  3.11  2 
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Cytoplasm Diameter: 

The current results showed significant differences in cytoplasmic diameters in all age groups, 

where A is larger than B when comparing the control group with the group with diabetes, according to 

age groups, as shown in Table 2. 

Table 2: Method of measuring the cellular appearance and comparing CYD between two groups 

of oral diabetes patients and the non-diabetic group, according to age. 

 

 

 

 

 

 

Standard errors of means 

  

Table age Diabetics   

rep.  2  4   

d.f.  3  3   

e.s.e.                               107.5           76.0 

 

Age Cytoplasm 

Diameter of non-

diabetics(µm)(A) 

Cytoplasm 

Diameter of diabetics(µm) 

(B) 

0-15 504.375 54.275 

16-30 4.7272 5.4545 

31-45 6.2884 5.076 

46-70 85.5422 5.6428 

Figure: PAS stain of cytological smear from the oral cavity of the non-diabetic group ( 100 x) showing 

nuclear  diameter 
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Analysis of variance 

 Table 2: Comparison of  cytoplasmic diameter among the different age groups 
   

Source of variation d.f. s.s. m.s. v.r. F pr. 

age 3  103975.  34658.  1.50  0.374 

Diabetics 1  35177.  35177.  1.52  0.305 

Residual 3  69311.  23104.     

Total 7  208463.       

  
)DF(: Degrees of freedom, )SS(: Sum of squares, )MS(: Mean square, *P≤0.01 considered 

statistically significant 

 

Figer: PAP stain of cytological smear from the oral cavity of the non-diabetic group ( 100 x) showing 

cytoplasm diameter. 

Nuclear: Ratio of Cytoplasmic Diameter  (N: CR) 

Current findings showed a statistically significant increase in the results of the ratio of nucleus to 

cytoplasm in people with and without diabetes in the age groups between 0-15, where A is greater than 

B, that is, there are significant differences of 0.05, while the rest of the age groups from 16-70 are not 

significantly affected, as shown. In Table 3.  

Table 3:  Cytoplasmic cell measurement method Comparison of the nuclear/cytoplasmic ratio 

between two groups of oral diabetes patients and the control group and dependence on age 
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Standard errors of means 
  

Table age Diabetics   

rep.  2  4   

d.f.  3  3   

e.s.e.                              1.746        1.235 

Analysis of variance 
  

Table 3: Comparison of nuclear-cytoplasmic ratio using one-way ANOVA test between age groups 

Source of variation d.f. s.s. m.s. v.r. F pr. 

age 3  490.187  163.396  26.80  0.011 

Diabetics 1  7.842  7.842  1.29  0.339 

Residual 3  18.290  6.097     

Total                          7         516.320 

)DF(: Degrees of freedom, )SS(: Sum of squares, )MS(: Mean square, *P≤0.01 considered 

statistically significant 

 
Figure: hemotoxylin-eosin stain of cytological smear from the oral cavity of the diabetic group ( 100 

x) showing nuclear: cytoplasmic diameters ratio 

Age Cytoplasm 

\ Nuclear 

Ratio of non-diabetics(µm)(A) 

Cytoplasm 

\ Nuclear 

Ratio of diabetics(µm)(B) 

0-15 23.985 16.797 

16-30 1.9364 2.218 

31-45 2.6457 2.096 

46-70 2.7357 2.271 
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Standard errors of means 
  

Table age Diabetics   

rep.  2  4   

d.f.  3  3   

e.s.e.                             1.746        1.235 

Discussion : 

the patient's hyperglycemia and signs of type 2 diabetes (Baban and Garib, 2013). As far as we are 

aware, In this study, the morphological and cellular alterations in the cells of the cheek, gingiva, lateral 

border of the tongue, and oral mucosa in patients with type 1 and type 2 diabetes are investigated. The 

increasing narrowing of the artery lumen, which lowers the rate of cell turnover and perfusion of the 

afflicted tissue, is the cause of the delayed keratinization of the epithelium. This delay in epithelial 

development results in an increase in the number of mature cells, which have a big nucleus as a main 

component (Alberti et al., 2003; Martin and Michael, 2003; Kumar et al., 2003; Jagaram et al., 2008). 

Xerostomia brought on by decreased salivary flow might be the second cause. The present study also 

evaluated cytoplasm diameter (CyD). The results showed that individuals with both managed and 

uncontrolled diabetes exhibited statistically significant decreases in their mean CyD between study 

groups in the buccal mucosa and lateral border of their tongues when compared to control patients. This 

is in line with findings by Prasad et al. (2010), who noted that uncontrolled hyperglycemia was 

associated with a clear and noticeable decrease in cytoplasmic diameter. agree with Shareef and 

colleagues (2008) as well. A related study discovered a statistically significant drop in the area of the 

cytoplasm, which might be the result of dehydration-induced cell shrinkage. The results of Ogden et 

al. (1999), He supported this claim by noting a drop in CyD in individuals with alcoholism and 

suggesting that this may be because of their apparent dehydration. The somewhat greater increase in 

nuclear diameter in comparison to cytoplasmic diameter may help to explain this occurrence. 

The N: CR values matched the findings of Prasad et al.'s (2010) investigation, which found a 

connection between the increase in ND and N: CR and the degree of diabetes, as assessed by Hb1Ac. 

Also, this result is consistent with previous research (Alberti et al., 2003; Shareef et al., 2008). 

However, in contrast to the results of Jajarm et al. (2008), who claimed that the mean N: CR in the 

diabetic group was much lower than in the control group. 

The cause of age-related variations in ND, CD, and N/C ratios, independent of gender, is cellular 

senescence. As people age, their ability to renew themselves decreases, leading to the build-up of 

senescent cells. This, in turn, is influenced by a variety of environmental variables, which raises the 

ND and N/C ratio. 

Based on these findings, there are significant differences between people with diabetes and those 

without diabetes following age groups, as there is no difference between the diameter of the nucleus 

for the age groups 0-15 and 46-70, although the groups 16-30 and 31-45 have significant differences 

between them and the diameter. There are differences in cytoplasm for all age groups. As for the ratio 
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of nucleus to cytoplasm, all age groups are equal except for the age group from 0-15, statistically 

significant differences appear between healthy people and people with diabetes. 

Conclusion : 

The findings of this study indicate  emerging differences in the diameter of the nucleus, cytoplasm, 

and the ratio of nucleus to cytoplasm for people with diabetes and those without diabetes 
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