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Abstract

Background: Oral cancer is one of the most common
cancers occurring in South- East Asian region. There is
growing evidence that hyperglycemia plays a contributing
role in oral cancer progression. The current study aims to
estimate pre-operative random blood glucose level in oral
pre-cancer and oral cancer subjects.

Materials & Method: A total of 150 subjects (50
participants in each group). 2.5 ml of blood samples from
each subject were drawn in sodium fluoride vials. Plasma
was obtained by centrifuging the blood at 2000 rpm for 10
min. Random blood glucose levels were assessed using
GOD-POD method.

Results: The mean values of Random blood glucose were
higher in oral cancer and oral pre-cancer cases when
compared to glucose. Comparison was done by One-way
ANOVA the value was statistically in significant.
Conclusion: Random Blood glucose alone does not play a
role. However, concomitant analysis with oral glucose
tolerance with glycosylated hemoglobin might pave way
to delineate the role of hyperglycemia in oral cancer and
pre-cancer.

Introduction

Hyperglycemia, or high blood glucose, is a condition in

which an excessive amount of glucose circulates in the

blood, which develops when the body has too little
insulin, or when the body cannot use insulin properly.
Nowadays, researchers mainly focus on the impacts of
hyperglycemia on eyes, kidneys, nerves, and heart; little
attention has been paid to the roles of hyperglycemia in
cancer.! Given the prevalence of hyperglycemia-related
conditions existing in cancer patients, the relationship
between hyperglycemia and cancer should arouse enough
attention.

Oral Cancer is the most common cancer in India in males
and second most common cancer in females.? Despite
serious efforts, oral cancer survival rates remain low.?
Patients with various types of cancer have been examined
in many clinical studies for proof of abnormalities in
carbohydrate metabolism. The clinical evidence indicated
a positive association between neoplasia and concomitant
abnormalities in glucose metabolism.?

Bowen et al suggested that a single Random blood
Glucose > 100 mg/dl is more strongly associated with
undiagnosed diabetes than traditional risk factors.* It has
been suggested that abnormal Random Blood Glucose
values are a risk factor for diabetes and should be
considered in screening guidelines.*

The current study aims to compare preoperative random

blood glucose level in oral cancer, oral pre-cancer and
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control subjects.

Material and Methods

This is a prospective cohort study. Institutional Ethical
Clearence and informed consent from subjects were duly
obtained. A total of 150 subjects participated in the study.
The subjects were divided into three groups.

Group A: 50 subjects with clinical and histopathologically
confirmed cases of Oral Cancer

Group B: 50 subjects with clinical and histopathologically
confirmed cases of Oral Pre-cancer (Includes Oral
Leukoplakia, Erythroplakia, Oral Submucous Fibrosis)
Group C: 50 subjects of normal healthy control

2.5 ml of blood samples from each subject were collected
in (sodium fluoride) vials. Plasma was obtained by
centrifuging the blood at 2000 rpm for 10 min. We used
R-BC Laboratory Centrifuge for centrifugation and
Systronics 169 spectrophotometers for colorimetric
estimation. Enzymatic Determination of Blood Glucose
was done by GOD-POD method.

Principal: Glucose oxidase (GOD) catalyzes the oxidation
of glucose to gluconate. Hydrogen peroxide (H202), thus
formed, in the presence of peroxidase (POD) igets
detected by a chromogenic oxygen acceptor, phenol, 4-
Aminophenazone (4-AP):

B-D-Glucose+0, + H,0 %GluconatﬁHzOz

H,O, + Phenol + (4-AP) _"°5,
20.

Red Quinone dye + H

The intensity of the color formed is proportional to the
glucose concentration in the serum.

Assay Procedure: The following parameters were

used: Wavelength...........ccooveveiinnnnenn, 505nm (500-510),
CUVELte....ooece e 1cm.light path
Temperature........cccoceeeveeeeenennnnn 37°C
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We adjusted the instrument to zero with distilled water.
Then, Pipetted into clean dry test tubes labeled as Blank
(B), Standard (S), and Sample.

Addition Sequence Blank |Standard [Sample
Glucose mono reagent 1.0ml {1.0ml 1.0mi
Glucose standard - 0.0Iml |-
Sample - - 0.01ml

Table 1: Comparison between Three groups by One-
Way Anova Test

It was well mixed and incubated at 37°C for 5 min or at
15- 25°C. (25°C) for 10 min. We then measured the
absorbance of the standard and test sample against blank
after incubation the color is stable between 15-30min. and
recorded at spectrophotometer at 535nm. The calculation
was done using following formula:

Glucose (mg/dl) = Sample / Standard x100

Results

The mean Random blood sugar (RBS) in the oral cancer

group werel01.44+ 18.282mg/dl; in oral pre-cancer
group were 100.48+34.187mg/dl and in normal control
group were 91.6909 +17.365 mg/dl. (Figure 1) The three
group were statistically analyzed by One-way ANOVA

test where p value is considered as <0.05 (Table-1) The
comparison between the three groups were found to be

statistically non-significant. (p=0.079)
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Fig.1: Mean Random Blood Sugar level in three
groups

Discussion

Epidemiologic evidence in the past suggested that people
with diabetes are at significantly higher risk for many
types of cancer.” It has been recognized that diabetes plays

a crucial role in the development of solid organ
malignancies including liver, ® ' pancreatic, ® °®
colorectal,® ° breast,'> ** endometrial [16-18],"*** and

bladder cancers [19, 20]."* A recent meta-analysis
demonstrated a considerable increase in cancer mortality
related to endometrial, breast, and colorectal cancers in
patients with preexisting diabetes compared with
individuals with normal glycemic status."’

The elevated glucose concentration facilitates the
DNA,

metabolism relies on the pentose phosphate pathway. *°

synthesis of tumor cell as malignant cell
Due to oxidative balance failure, advanced glycation end
products (AGEs) accumulate, which generates the release
of free radicals, cytokines and growth factors.”® These
harmful products cause extracellular matrix damage and
increase the permeability of the basal membrane, thereby
promoting the spread of cancers. It has already been
shown that matrix metalloproteinase levels increase in
DM, which facilitates the local distribution of tumor cells
and the formation of metastases.> * AGEs enhance the
expression of their receptor, RAGE, which is one of the
main regulatory factors underlying tumor cell invasion
(25). %

Hyperglycemia also increases the agglutination of blood
cells, which causes micro-embolization, blood vessel
obstruction and hypoxia.?? As non-oxidative anabolic
pathways play a leading role in tumor cell metabolism,
these cells are able to multiply even in hypoxic conditions

% In cases of diabetes, elevated glucose levels potentiate
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ribose generation and DNA replication by tumor cells.®
Hyperglycemia also promotes the spread of carcinomas
and tissue damage due to the Glut-1 glucose transporter.
Indeed, the rate of Glut-1 expression significantly
correlates with the increased mortality and lower life
expectancy of oral cancer patients.”

Dikshit et al revealed that diabetic women are at increased
risk of developing leukoplakia and erythroplakia.?® Ujpal
et al found that that amongst people with diabetes, the
prevalence of precancerous lesions was higher than in the
control group.?” According to Albrecht et al, prevalence of
oral leukoplakia was higher among diabetic patients
compared with control group.?® Dietrich et al studied that
with a positive history of diabetes had more than 2-fold
increase in risk of oral leukoplakia.?®

The mean value of Random blood sugar was higher in two
case groups (oral cancer and oral pre-cancer) when
compared with controls, the value were statistically in
significant. To ascertain the exact role of hyperglycemia
in oral cancer and oral pre-cancer, a collaborative study of
impaired glucose tolerance, random blood sugar level

along with glycosylated hemoglobin with larger sample

Between 1530.3 2.57
3060.717 O .079

Groups 59 9

Within ~ 89598.34 593.36

RBS 150

Groups 8 7
92659.06

Total

size may prove to be beneficial.

Conclusion

To conclude, mean Random blood sugar level was higher
in oral cancer and oral pre-cancer groups when compared
with normal healthy controls although the result was
statistically not significant. However, there are few

confounding bias linked with Random blood sugar level
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and oral pre-cancers association. Primarily only random

blood sugar level alone cannot be defined to play a role.

The use of anti-diabetic drugs in subjects may alter the

value of random blood sugar levels. Further studies with

larger sample size and concomitant analysis of impaired

oral glucose tolerance test (OGTT) and glycosylated

hemoglobin (HB;A along with due consideration of other

confounding factors will prove to be beneficial in oral

cancer and oral pre-cancer therapeutic outcomes.

References

1.

Wanxing Duan, Xin Shen, Jianjun Lei, Qinhong
Xu,Yongtian Yu, Rong Li, Erxi Wu,QingyongMa.
Hyperglycemia, a Neglected Factor during Cancer
Progression Hindawi Publishing Corporation. BioMed
Research International, 2014, Article ID 461917,;1-
10. doi: http://dx.doi.org/10.1155/2014/461917
Cancer Statistics. http://cancerindia.org.in/cancer-
statistics/ [Last Accessed 25™ June,2019]

Ujpal M, Matos O, Bibok G, Somogyi A, Szabo G,
Suba Z. Diabetes and oral tumors in Hungary:
epidemiological correlations. Diabetes Care 2004;
27(3):770-4

Michael E. Bowen, Lei Xuan, lldiko Lingvay, and
Ethan A. Halm. Random Blood Glucose: A Robust
Risk Factor For Type 2 Diabetes. J Clin Endocrinol
Metab. 2015 Apr; 100(4): 1503-1510.

S. S. Coughlin, E. E. Calle, L. R. Teras, J. Petrelli,
and M. J.Thun, Diabetes mellitus as a predictor of
cancermortality in a large cohort of US adults.
American Journal of
2004;159(12):1160-1167.

S. S. Coughlin, E. E. Calle, L. R. Teras, J. Petrelli,

and M. J.Thun. Diabetes mellitus as a predictor of

Epidemiology.

cancer mortality in a large cohort of US adults.

American Journal of Epidemiology. 2004:159,12, pp.

© 2019 IIMSIR, All Rights Reserved

10.

11.

12.

13.

14.

1160-1167.

L.Wideroff, G.Gridley, L.Mellemkjaer et al., Cancer
incidence in a population-based cohort of patients
hospitalized with diabetes mellitus in Denmark.
Journal of the National Cancer Institute; 1997;89
(18).1360-1365.

S. H. Jee, H. Ohrr, J. W. Sull, J. E. Yun,M. Ji, and
J.M. Samet. Fasting serum glucose level and cancer
risk in Korean men and women. Journal of the
American Medical Association,2005; 293(2)194-202.
J. Yun, C. Rago, I. Cheong et al.Glucose deprivation
contributes to the development of KRAS pathway
mutations intumor cells, Science,2009; vol. 325, no.
(5947):1555-1559.

J. A. Baron, E. Weiderpass, P. A. Newcomb et al.,
“Metabolic disorders and breast cancer risk (United
States), Cancer Causes and Control, 2001;vol. 12, no.
10, pp. 875-880.

L. L. Lipscombe, P. J. Goodwin, B. Zinman, J. R.
McLaughlin, J. E. Hux. Diabetes mellitus and breast
cancer: a retrospective population-based cohort study,
Breast Cancer Research and Treatment, 2006; vol.
98(3):349-356,

E. Friberg, N. Orsini, C. S. Mantzoros, and A. Wolk.
Diabetes mellitus and risk of endometrial cancer: a
meta-analysis, Diabetologia, 2007;vol. 50(7):1365—
1374.

K. E. Anderson, E. Anderson, P. J. Mink et al.,
“Diabetes and endometrial
Health Study,”
Biomarkers and Prevention, 2001;vol. 10(6):611-616,
2001.

P. Vigneri, F. Frasca, L. Sciacca, G. Pandini, and R.

cancer in the lowa

Women’s Cancer Epidemiology

Vigneri. Diabetes and cancer. Endocrine-Related

Cancer, 2009;vol. 16(4):1103-1123.

122

Page



Shruti Singh, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

15.

16.

17.

18.

19.

20.

21.

22.

23.

C.-H. Tseng, C.-K. Chong, C.-P. Tseng, and T.-T.
Chan. Age related risk of mortality from bladder
cancer in diabetic patients: a 12-year follow-up of a
cohort in  Taiwan. Annals of
Medicine,2009;41(5);371-379.

J. D. Lewis, A. Ferrara, T. Peng et al., “Risk of

national

bladder cancer among diabetic patients treated with
pioglitazone: interim report of a longitudinal cohort
study,” Diabetes Care, 2011;vol. 34(4):916-922.

B. B. Barone, H.-C. Yeh, C. F. Snyder et al., “Long-
termall-cause mortality in cancer patients with
preexisting diabetes mellitus: a systematic review and
meta-analysis,” Journal of the American Medical
Association,2008; vol. 300(23):2754-2764.

Végh D, Banyai D, Hermann P, Németh Z, Ujpal M.
Type-2 Diabetes Mellitus and Oral Tumors in
Hungary:A Long-term Comparative Epidemiological
Study. Anticancer research, 2017;37: 1853-1857
Salahudeen AK, Kanji V, Reckelhoff JF and Schmidt
AM.Pathogenesis of diabetic nephropathy: A radical
approach.Nephrol Dial Transplant,1997; 12: 664-668.
Chen HH, Chen IH, Liao CT, Wei FC, Lee LY and
Huang SF.Preoperative circulating C-reactive protein
levels predict pathological aggressiveness in oral
squamous cell carcinoma: A retrospective clinical
study. Clin Otolaryngol,2011 36: 147-153.

Schmidt AM, Hori O, C;ao R, Yan SD, Brett J,
Wautier JL, Ogawa S, Kuwabara K, Matsumoto M
and Stern D: RAGE: A novel cellular receptor for
advanced glycation end products. Diabetes, 1996; 45:
S77-S80.
Lorenzi M: Glucose toxicity in the vascular
complications of diabetes: The cellular perspective.
Diabetes Metab Rev, 1992; 8: 85-103.

Brennan PA, Mackenzie N and Quintero M: Hypoxia-

© 2019 IIMSIR, All Rights Reserved

24,

25.

26.

27.

28.

29.

inducible factor la in oral cancer. J Oral Pathol
Med,2005;34: 385-389.

Boros LG, Cascante M and Paul Lee WN: Metabolic
profiling of cell growth and death in cancer:
Applications
Today,2002; 7: 364-372.

Kunkel M, Reichert TE, Benz P, Lehr HA, Jeong JH,
Wieland S, Bartenstein P, Wagner W and Whiteside

TL: Overexpression of Glut-1 and increased glucose

in drug discovery. Drug Discov

metabolism in tumors are associated with a poor
prognosis
carcinoma. Cancer,2003; 97: 1015-1024.

Dikshit RP, Ramdas K, Hashibe M, Thomas G,

Somanathan T, Sankaranarayanan R. Association

in patients with oral squamous cell

between diabetes mellitus and premalignant oral
diseases: a cross sectional study in Kerala, India. Int J
Cancer 2006; 118(2):453-7.

Ujpal M, Matos O, Bibok G, Somogyi A, Szabo G,
Suba Z. Diabetes and oral tumors in Hungary:
epidemiological correlations. Diabetes Care 2004,
27(3):770-4.3.

Albrecht M, Banoczy J, Dinya E, Tamas G Jr.
Occurrence of oral leukoplakia and lichen planus in
diabetes mellitus. J Oral Pathol Med 1992; 21(8):364—
6.

Dietrich T, Reichart PA, Scheifele C. Clinical risk
factors of oral leukoplakia in a representative sample
of the US population. Oral Oncol 2004; 40(2):158-6

123

Page



