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ABSTRACT 
The aim of this study is to determine the genotoxic effect of anitidiabetic medicaments in buccall cells at 

patient of hospital Drenas city in Kosovo. We analysed a 20 patient and 20 individual as control group. 

The patient divide according the gender :8 male and 12 female, and the control group was 9 male and 11 

female. 

According of this results we can conclude that the patient who use the antidiabetic medicament has higher 

number of  micronucleus compared with control group. 
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INTRODUCTION 
Type 2 diabetes mellitus (T2DM) is a 

multifactorial metaboli disease affecting about 

12% of Indian population (Mohan et al., 2007). 

T2DM patients suffer with several complications 

such as overweight, atherosclerosis, retinopathy, 

and nephropathy. High prevalence, morbidity 

and mortality of T2DM disease in Indians, 

warrants high concern for effective prevention 

and control measures to be investigated (Mohan 

et al., 2006). Diverse types of pharmaceutical 

agents, which can control glucose levels, 

improve insulin production or sensitizations are 

employed during its treatment (Kahn et al., 

2000). Pioglitazone, a thiazolidinedione 

derivative is widely used hypoglycemic drug, 

controls serum glucose levels by specifically 

reducing insulin resistance in target 

tissues,without increasing the insulin secretion 

(Day, 1999). Often prescribed in combination 

with sulfonylurea or biguanide drugs during the 

treatment, currently this drug is being used by 

more than a million T2DM patients throughout 

the world (Jones et al., 2003). 
 

Impaired DNA repair mechanisms, genetic 

instability and subsequent risks to health 

complications such as cancer are found in T2DM 

patients (Simona et al., 2009; Maiese et al., 

2007). 
 

MATERIAL AND METHODS 
The study population consisted of  20 patients (8 

males and 12 female) and a control group of  20  

healthy subjects(9 male and 11 female). The 

youngest patient was 19 years old, and the oldest 

– 67 years old. The patients were subjected to 

diabetic therapy to cure diabet in blood. Buccal 

cells were sampled with toothbrush from the 

inside of the cheeks and placed in physiological 

solution (NaCl 0.9%). The cells were washed 

thrice in the buffer solution by centrifugation. 
 

After centrifugation (10 min at 1000 rpm), the 

pellet was fixed in 3:1 methanol/ acetic-acid for 

10 minutes. Five slides were prepared for each 

subject and 1000 cells are scoring (at 100× 

magnification), from each subject were 

examined. The cells were stained in 10% Giemsa 

solution. 
 

RESULTS AND  DISCUSSION 
The results were presented in Table 1 and 

Figure 1. The results were separated according 

to sick(diabetic patient and control group) and  

gender. 

The frequency of micronuclei in buccal cells 

after using of antidiabetic medicaments in 

patients with diabet  was 12.65  MN/1000 buccal 

cells, while at control group is 5.35. It was 

statistically significantly higher (P=0.022) 
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compared with MN in the control group (2.73 

MN/1000 buccal cells). 
 

After divided according to gender in man and 

women we found that the man (13.88 MN/ 1000 

buccal cells) has higher number of  micronucleus 

compared with women (11.83 MN/ 1000 buccal 

cells), at exfoliated cells of buccal mucosa.  
 

We analysed a 20 patient and 20 individual as 

control group. The patient divide according the 

gender: 8 male and 12 female, and the control 

group was 9 male and 11 female. 
 

 

Table 1. Frequency of micronuclei at diabetic patient, and  divided according  

to geneder  in man and women   

Gender Micronucleus (MN) 

at diabetic patienet 

Micronucleus (MN) 

at control group 

Diabetic patient (20) 12.65  

Control group (20)  5.35 

Man  with diabet (8) 13.88  5.89 

Women  with 

diabet(12) 

11.83 4.91 

 

 

 

Human buccal mucosa is composed of 

progenitor and maturing cell populations (Ten 

Cate et al., 1998). Exfoliated cells of buccal 

mucosa are good indicators of chromosomal 

damage and other nuclear abnormalities such as 

binucleates, karyorrhexis and karyolysis (Tolbert 

et al., 1992). Buccal MN test is preferred over 

cytokinesis-block micronucleus (CBMN) or 

human capillary blood lymphocytes 

micronucleus (HCBL-MN) methods by 

researchers worldwide to detect genotoxicity 

induced in vivo by environmental carcinogens 

(Martino-Roth et al., 2003), chemotherapeutic 

agents (Rekhadevi et al., 2007) and pesticides 

(Susana et al., 2002), as this test is a minimally 

invasive, less time consuming and can be easily 

applied on interphase cells with no requirement 

for cell culture or metaphase preparations 

(Holland et al., 2008). 
 

 
Figure 1. Buccal cell with micronuclei 

 

 

 

CONCLUSIONS 

According to this investigation, we can 

conclude: 1) Therapy with  antidiabetic 

medicaments  induced increased number of 

micronuclei in the buccal cells,  statistically 

significant compared with control group; 2) 

Males had greater average number of MN (13.88 

MN) compared with females (11.83);  
 

REFERENCES 

1. Bonassi, S., Znaor, A., Ceppi, M., Lando, 

C., Chang, W.P., Holland, N., Kirsch-

Volders,M., Zeiger, E., Ban, S., Barale, R., 

Bigatti, M.P., Bolognesi, C., 

CebulskaWasilewska, A., Fabianova, E., 

Fucic, A., Hagmar, L., Joksic, G., Martelli, 

A.,Holland, N., Bolognesi, C., Kirsch-

Volders, M., Bonassi, S., Zeiger, E., 

Knasmueller, S.,Fenech, M., 2008. The 

micronucleus assay in human buccal cells as 

a tool for biomonitoring DNA damage: the 

HUMN project perspective on current status 

and knowledge gaps. Mutat. Res. 659 (1–2), 

93–108. 

2. Jenssen, C., Ramel, C., 1980. The 

micronucleus test as a part of a short-term 

mutagenicity test program for the prediction 

of carcinogenicity evaluated by 143 agents 

test. Mutat. Res. 75, 191–202. 

3. Jones, T.A., Santter, M., Van-Gaal, L.F., 

Jones, N.P., 2003. Addition of rosiglitazone 

tometformin is most effective in mice, 

insulin-resistant patients with type 

2diabetes. Diabetes Obes. Metab. 5, 163–

170. 



KURTESHI K, et al. 

Trakia Journal of Sciences, Vol. 12, Suppl. 1, 2014 
91 

 

4. Kahn, C.R., Chen, L., Cohen, S.E., 2000. 

Unraveling the mechanism of action of 

thiazolidinediones. J. Clin. Invest. 106, 

1305–1307. 

5. Maiese, K., Morhan, S.D., Chong, Z.Z., 

2007. Oxidative stress biology and cell 

injury during type 1 and type 2 diabetes 

mellitus. Curr. Neurovasc. Res. 4, 63–71. 

6. Martino-Roth, M.G., Viegas, J., Roth, 

D.M., 2003. Occupational genotoxicity risk 

evaluation through the comet assay and the 

micronucleus test. Genet. Mol. Res. 

2 (4), 410–417. 

7. Mohan, V., Deepa, M., Deepa, R., 

Shanthirani, C.S., Farooq, S., Ganesan, A., 

Datta, M., 2006. Secular trends in the 

prevalence of diabetes and impaired glucose 

tolerance in urban South India. the Chennai 

Urban Rural Epidemiology Study 

(CURES-17). Diabetologia 49, 1175–1178. 

8. Mohan, V., Sandeep, S., Deepa, R., Shah, 

B., Varghese, C., 2007. Epidemiology of 

type 2 diabetes: Indian scenario. Indian J. 

Med. Res. 125, 217–230. 

9. Narayanan, P.K., Hart, T., Elcock, F., 

Zhang, C., Hahn, L., McFarland, D., 

Schwartz, L., Morgan, D.G., Bugelski, P., 

2003. Troglitazone-induced intracellular 

oxidative stress in rat hepatoma cells: a flow 

cytometric assessment. Cytometry A 52 (1), 

28–35. 

10. Nersesyan, A., Kundi, M., Atefie, K., 

Schulte-Hermann, R., Siegfried, 

Knasmüller,2006. Effect of staining 

procedures on the results of micronucleus 

assays with exfoliated oral mucosa cells. 

Cancer Epidemiol. Biomarkers Prev. 15 

(10), 1835–1840. 

11. Norbert, H., Kleinsasser Peter, D., Rainer, 

S., Ulrich, A., Harreus, Barbara, Wallner, 

C.,2003. Genotoxic effects of vanadium 

pentoxide on human peripheral lymphocytes 

and mucosal cells of the upper aerodigestive 

tract. Int. J.Environ. Health Res. 13 (4), 

373–379. 

12. Rabbani, S.I., Devi, K., Khanam, S., 2009. 

Inhibitory effect of glimepiride on the 

nicotinamide–streptozotocin induced 

nuclear damages and sperm abnormalities in 

diabetic Wistar rats. Indian J. Exp. Biol. 47 

(10), 804–810. 

13. Rehman, A., Nourooz-Zadeh, J., Moller, 

W., Tritschler, H., Pereira, P., Halliwell, B., 

1999. Increased oxidative damage to all 

DNA bases in patients with type-II diabetes 

mellitus. FEBS Lett. 448 (1), 120–122. 

14. Rekhadevi, P.V., Sailaja, N., 

Chandrasekhar, M., Mahboob, M., Rahman, 

M.F., Grover, Paramjit., 2007. Genotoxicity 

assessment in oncology nurses handling 

antineoplastic drugs. Mutagenesis 22 (6), 

395–401. 

15. Sawada, F., Inoguchi, T., Tsubouchi, H., 

Sasaki, S., Fujii, M., Maeda, Y., Morinaga, 

H., Nomura, M., Kobayashi, K., 

Takayanagi, R., 2008. Differential effect of 

sulfonylureas on production of reactive 

oxygen species and apoptosis in cultured 

pancreatic beta-cell line, MIN6. Department 

of Medicine and Bioregulatory Science, 

Graduate School of Medical Sciences, 

Kyushu University, Fukuoka 812-8582. 57 

(8), 1038–1045. 

16. Simona, S., Yves, G., Chakradhar, V., 

Hanna, E.A., Samy, L.H., 2009. Mechanism 

of oxidative DNA damage in diabetes: 

tuberin inactivation and down regulation of 

DNA repair enzyme 8-oxo-7, 8-dihydro-20 

-deoxyguanosine-DNA glycosylase. 

Diabetes 57, 2626–2636. 

17. Susana, P., Amadeu, C., Noel, X., Csaba, 

S., Ricard, M., 2002. Occupational exposure 

topesticides and cytogenetic damage: results 

of a Hungarian population study using the 

micronucleus assay in lymphocytes and 

buccal cells. Environ. Mol.Mutagen. 40 (2), 

101–109. 

18. Ten Cate, A.R., Ten Cate, R., Copelad, E., 

1998. Oral Histology: Development, 

Structure and Function. Mosby-Year Book, 

St. Louis, MO. 

19. Tolbert, P.E., Shy, C.M., Allen, J.W., 1992. 

Micronuclei and other nuclear abnormalies 

in buccal smears: methods development. 

Mutat. Res. 271 (1), 69–77. 

 


