COMPARISON OF RANDOM BLOOD SUGAR AND pH OF BLOOD- A
CLINICOPATHOLOGICAL STUDY.

Running Title: Comparison of random blood sugar and pH of blood -A clinicopathological study.

ABSTRACT:

Aim:

This study aims to compare the random blood sugar pH of the blood.

Introduction:

Hyperglycemia is a risk factor for the impairment of periodontal health while periodontal
disease, in turn, is responsible for the adverse effects on glycemic control and the
pathophysiology of diabetes-related complications. An increase in blood sugar levels has a direct
effect on pH with respect to age. Hence this study deals with the association of random blood

sugar levels and pH with age, gender, and dental complaints.

Materials and Method:

20 random blood samples were collected from the patients in Saveetha Dental College. The
random blood sugar level was analyzed by the semi-quantitative method and the pH was
analyzed by using a multi reagent strip. And the results were statistically analyzed using SPSS

software and represented as pie charts and bar graphs.

Results and Discussion:

The overall mean value of RBS and blood pH was found to be 138.4 mg/dl and 7.06
respectively. The mean RBS value is higher in the 41-50 years age group of people than in other
age categories and the mean pH value is same for all age categories. In the present study,



samples with periodontic complaints have higher mean value of RBS values(193) than other

dental complaints and the mean pH value is same for all dental complaints

Conclusion: Within the limits of the study, it can be observed that there is a significant
association between the age group, gender, and dental complaints with RBS and pH of the
patients. However, further studies have to be conducted to have more accurate results and elicit

the association between pH and RBS with age and gender.

Keywords: Random blood sugar, Blood pH, Dental complaints, Hyperglycemia, inovative

technique.

INTRODUCTION:

pH is a key criterion for evaluating body homeostasis. Hemoglobin and albumin are high
pH buffering molecules in the blood, and the pH of blood remains around 7.35 and 7.45 on the
pH scale.(1,2). Disturbance of the mechanisms which maintain normal blood pH is a defining
feature of diabetic ketoacidosis (DKA), an acute and life-threatening complication of the chronic
metabolic disease, diabetes(3,4), and Hyperglycemia. A complex synergy of action involving the
lungs, kidneys, and the blood's bicarbonate buffering system maintains the pH of blood (ECF)
within very narrow limits (7.35-7.45).(5,6).

Normal metabolism is associated with continuous production of hydrogen ions (H+)
which tend to reduce pH, but bicarbonate in the blood (ECF) combines with these hydrogen ions
forming carbonic acid. CO2 is eliminated from the body by the lungs and bicarbonate is
regenerated in the kidneys. By this means, the concentration of hydrogen ions in the blood, and
therefore the pH, remains constant despite the continuous production of metabolic acids(7,8).
The abnormal accumulation of ketoacids in the blood that occurs in DKA overwhelms this
buffering system. In the process of DKA, pH is less because the bicarbonate buffer is exhausted,
i.e. bicarbonate concentration is reduced. So the compensatory mechanism invoked by DKA is
increased respiration(9-11). Kussmaul's respiration, in patients suffering from DKA(12,13),
provides clinical evidence of the compensatory mechanism for blood pH. The decreased pCO2

that results from this increased respiration returns the pH towards normal but may not be
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sufficient to achieve a normal pH(14-16). The patient is considered to be fully compensated if
the blood pH is within the normal range or partially compensated if the blood pH remains below
the lower limit of the normal values(12,17). The three main components of DKA treatment are
insulin administration, replacement of lost fluid with an intravenous injection of isotonic saline,
and replacement of potassium losses(18). Bicarbonate infusion is often used to deal with acidosis
correction(19,20).

Careful and intensive monitoring of blood biochemistry (particularly blood glucose,
potassium, and pH) and fluid balance is essential for a favorable outcome(21-23). Our team has
extensive knowledge and research experience that has translated into high quality publications
(13).(2,4,6,10,12,16,19,24-30) ,(31-35)

Hence, the study aims to compare the Random Blood Sugar levels and pH of blood among the

population.

MATERIALS AND METHOD:

20 random blood samples were collected from the patients in Saveetha Dental College
and the low sample size is one of the limitations in this study. The Random blood sugar for the
20 samples was determined by a semi-quantitative method. The blood pH was analyzed from the
samples using a multi-reagent strip and the pH was determined. The pH and RBS of the patients
were tabulated and were statistically analyzed using SPSS software version (23.0) and
represented as pie charts and bar graphs(34). A correlation test was done to check the association

between RBS and pH with Gender, age group, and dental complaints.

RESULTS AND DISCUSSION:
The following graphs indicate the correlation between RBS and pH with Gender, age group, and

dental complaints.
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Figure 1: Bar graph represents the correlation between RBS and pH with the Gender. The X-axis
represents the gender and the Y-axis represents the mean value of RBS and pH. The green color
represents pH and the blue color represents RBS. It is analyzed that the mean RBS value is
higher in males than females and the mean pH value is the same for males and females. A
correlation test was done and the association was found to be statistically significant with

Pearson's correlation value (r =1).
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Figure 2: Bar graph represents the correlation between RBS and pH with age. The X-axis
represents the age and the Y-axis represents the mean value of RBS and pH. The green color
represents pH and the blue color represents RBS. It is analyzed that the mean RBS value is
higher in the 41-50 years age group of people than in other age categories and the mean pH value
is same for all age categories. Pearson’s correlation test was done and the association was found

to be statistically significant with Pearson's correlation value of (r=1).
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Figure 3: Bar graph represents the correlation between RBS and pH with the dental complaints.
The X-axis represents the dental complaints and the Y-axis represents the mean value of RBS
and pH. The green color represents pH and the blue color represents RBS. Samples with
periodontic complaints have higher mean value of RBS values(193) than other dental complaints
and the mean pH value is same for all dental complaints. Pearson’s correlation test was done and

the association was found to be statistically significant with Pearson's correlation value of (r=1).

In our study, it was found that 2(13%)of the study population were aged between 21-30 years,
5(33%) of them between 31-40 years, 5(33%) of them between 41-50 years and the remaining



3(20%) of the study population were above 50 years. Gender distribution shown in this study
was 6(40%) males and 9(60%) females. The study population showed 6(40%) out of 15 with
endodontic complaints, 5(33%) with periodontal complaints, 2(13%) with surgical complaints,
2(13%) with neuralgic pain. The Random Blood Sugar value and pH of the blood were
calculated for all the participants and that showed an overall mean value of RBS and blood pH

was found to be 138.4 mg/dl and 7.06 respectively.

The mean pH for the age group between 21-30 years was 7.0, between 31-40 years was 7.0, the
age group between 41-50 years was 7.13, and the mean pH of the age group more than 50 years
was 7.10. Results of this study show that blood pH values are positively correlated with the age
group (r=1). The mean value of pH was almost same in all the age groups. It showed that when
the age group increases the pH of the blood also slightly moves towards a higher end. In the
present study, the mean value of pH was almost equal both in males and females. In a previous
study with similar findings, RBS and the prevalence of glycosuria among men were much higher

than females with respect to glucose tolerance tests(36—38).

In the case of dental complaints the mean value of RBS was higher in the 41-50-year-old age
group(190 mg/dl) when compared to the other age groups. The mean value of RBS was
higher(168 mg/dl) in males when compared to females (119 mg/dl). With respect to dental
complaints in the present study, the mean value of RBS for periodontic complaints, neuralgic
pain, endodontic complaints, and surgical complaints were 193mg/dl, 126 mg/dl, 112 mg/dl, and
95 mg/dl respectively. In a study performed by K almas et al.2001, the subjects who had high
random blood sugar levels were compared against their Community Periodontal Index of
Treatment Needs score(CPITN) score and the results showed that periodontal disease severity
was high among subjects who had high RBS levels than the rest of the subjects. The mean
CPITN score was then compared with the mean RBS level and the severity of periodontal
disease present. There was a steady increase in the RBS level with an increase in CPITN scores,
i.e, CPITN score was found to be 13.5 to 19.12 with the RBS values of 184.2 and 199.12 mg/dlI
among patients who had comparatively high RBS (31,35,39).
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It can be observed that the mean value of RBS was comparatively higher in case of periodontal
problems in males between the age group of 41-50 years which is in accordance with studies that
suggests hyperglycemia as a risk factor for the impairment of periodontal health while
periodontal disease(40—42), in turn, is responsible for the adverse effects on glycemic control

and the pathophysiology of diabetes-related complications(18,33,43).

Limitations of this study include the less sample size and the other parameters which affect the
pH were not considered. Future studies may be done to overcome these limitations.

CONCLUSION:

Within the limits of the study, it can be observed that there is a significant association between
the age group, gender, and dental complaints with RBS and pH of the patients. The average
mean value for RBS is 138.4mg/dl and for pH is 7.06. However, further studies have to be
conducted to have more accurate results and elicit the association between pH and RBS with age

and gender.
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