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Abstract

Diabetes mellitus (DM) is managed by insulin (type-I diabetes) and oral hypoglycemics (type-II

diabetes). Oral hypoglycemics prevent T cell proliferation. It was hypothesiszed that oral

hypoglycemics decreases number of T cells.

A cross sectional study was undertaken to determine frequency of T cells in DM patients being

treated with oral hypoglycemics and with insulin. Study included 80 subjects and their blood

sample was analyzed for T cells by four color FACS caliber, using fluorescein isothiocyanate
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tagged monoclonal antibodies against CD3 and PerCP against CD45.

MeanzSD of T cell percentage of patients on oral hypoglycemics was high (61.11+8.68 %)
compared to insulin therapy (60.80+11.91 %). On comparison there was no statistically
significant difference.

No significant difference in percentage of T cells but significant difference was observed in age,
BMI, systolic and diastolic BP of DM patients on oral hypoglycemics and insulin therapy.
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Introduction

Diabetes mellitus (DM) is a metabolic disorder characterized by chronic hyperglycemia with
disturbances of carbohydrates, fats and protein metabolism. On the basis of insulin requirement,
diabetes is differentiated into insulin dependent and non-insulin dependent.! Pakistan is
categorized as a high prevalence area of diabetes with 6.9 million patients of diabetes that can be
increased to 11.5 million by 2025.2 Patients suffering from DM are managed by two basic drug
regimens i.e. by insulin or by oral hypoglycemics. T cells are the components of adaptive
immune system responsible for antigen specific immune response.® T cells express CD3* surface
marker as a component of T cell receptor.* Type 1 diabetes mellitus (T1DM) results from
autoimmune destruction of insulin producing beta cells.® In TLIDM there is increased infiltration
of lymphocytes, inflammatory cytokines and chemokines around pancreatic beta cells which may
lead to their destruction. TNF-o and IFN-y from NK cells and T cells are involved in the
destruction of pancreatic beta cells. ® TIDM patients treated with insulin exhibit a reduction in
the population of T lymphocytes. Type 2 diabetes mellitus (T2DM) patients are normally treated
with oral hypoglycemics. ’

An oral hypoglycemic agents e.g. sulphonylurea prevents T cell proliferation whereas it
stimulates insulin secretion.® Both oral hypoglycemics and diabetes decreases growth and
proliferation of lymphocytes.®1%1%12 Therefore a study was designed to enumerate the number T
cells and compare these cells in patients of DM being treated with insulin and oral hypoglycemic

agents.
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Materials and Methods

It was a cross sectional study comprising of eighty subjects of DM; grouped as 40 subjects on
oral hypoglycemics (group-1) while 40 subjects on insulin therapy (group-Il). These subjects
were recruited from the Diabetes Management Center, Services Hospital Lahore.
Immunophenotyping was performed by using fluorescein isothiocyanate (FITC) tagged MoA
against CD3, peridinin-chlorophyll-protien (PerCP) tagged MoA against CD45. Lyse-wash
method using whole blood for sample preparation was opted. Cells were analyzed with FACS
Calibur 4-color analyzer (BD Biosciences, California USA). Two parameter-dot-plot of forward
angle light scatter-side scatter and SS-CD45 was used and lymphocytes (CD45 brightest
population with lowest side scatter) in SS-CD45 dot-plot was gated and data for CD3" cells was
acquired. Data was analyzed using SPSS 20.0. Mean+SD for quantitative variables while
frequencies and percentages for qualitative variables were given. Kolmogorov-Smirnov and
Shapiro-Wilk tests for distribution of data, student t-test for normally distributed and Mann-
Whitney test for not normally distributed data was used. A p-value of < 0.05 was considered as

statistically significant.

Results

The demographic data of study subjects is summarized in Table 1. Mean=SD of percentage of T
cells of patients on oral hypoglycemics was high (61.11+8.68) compared to patients on insulin
therapy (60.80+11.91) and on comparison, there was no significant difference between two
groups (p=0.541). Mean£SD of percentage of T cells was high in female patients (61.01+11.36)
compared to male patients (60.88+8.80) and on comparison, there was no significant difference
between male and female (p=0.956) (Table-2).

Age (yrs), BMI (Ib/in?), systolic and diastolic BP (mm/Hg) of patients on oral hypoglycemics
was high (41.10£6.503, 27.35+ 4.08, 119.25+16.70 and 77.25+£9.33) compared to patients on
insulin therapy (29.06 £12.26, 21.16+ 3.80, 110.50+14.84 and 73.62+9.60 respectively) and on
comparison, there was statistically significant difference in age, BMI, systolic and diastolic BP
of two groups (p= 0.000, 0.000, 0.005 and 0.044 respectively) (Table-2).
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Mean+SD of blood sugar level (mg/dl) and duration of drug use (yrs) in diabetes patients on
insulin therapy was high (241.18+110.49 and 2.86+2.52) compared to patients on oral
hypoglycemics (227.25+69.12 and 2.82+2.12 respectively) and on comparison, there was no
significant difference between two groups (p= 0.501 and 0.705 respectively) (Table-2).
MeanzSD of duration of diabetes (yrs) of patients on oral hypoglycemics was high (3.82+5.79)
compared to patients on insulin therapy (3.01+2.55) and on comparison, there was no significant
difference between two groups (p=0.581) (Table-2).

The present study comprised of 32 male (40%) and 48 females (60%). Mean+SD of age (yrs),
systolic and diastolic BP (mm/Hg) was high in male patients (35.50+12.40 yrs, 117.19+16.49
mm/Hg and 76.72+10.12 mm/Hg) compared to female patients (35.47+£11.18 yrs, 114.38+16.11
mm/Hg and 75.21+9.22 mm/Hg) respectively. On comparison, there was no significant
difference between male and female among these parameters (p=0.991, 0.453 and 0.492
respectively) (Table-3).

Mean+SD of blood sugar level (mg/dl), body mass index (BMI) (Ib/in?), duration of disease (yrs)
and duration of drug use (yrs) was high in female patients (241.98+87.38, 24.90+ 4.62,
3.10£2.37 and 2.87+2.35) compared to male patients (222.56+98.41, 23.86+4.86, 2.81+2.25 and
2.78+2.22 respectively). On comparison, there was no significant difference between male and

female among these parameters (p= 0.358, 0.233, 0.591 and 0.870 respectively) (Table-3).

Discussion

In the present study, mean+SD of percentage of T cells of patients on oral hypoglycaemics was
high (61.11+8.68) compared to patients on insulin therapy (60.80+11.91). MeantSD of
percentage of T cells of female patients was high (61.01+11.36) compared to male patients
(60.88+8.80). On comparison, there was no significant difference between two groups (p= 0.546
and 0.956 respectively).

The current study is in agreement with Manssor et al (2011)* who also documented oral
hypoglycemic agents had no significant effect on leukocytes of male and female diabetic

patients. The current study is in agreement with Buschard K et al (1983)**, who also reported
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that insulin therapy had no significant effect on T cell population. However, current study is not
in agreement with Rungta et al (2008)'°> who reported higher number of T cells in males as
compared to female (mean£SD of absolute numbers of CD4 and CD8 lymphocytes/microliter
was 743.4+307.8 and 541.7£176.4 in males and 790.7£280.4 and 497.03£203.6 in females
respectively). In fact, the current study should not be compared with Rungta et al (2008)° as
they studied CD 4 cells; a subset of T cells, in patients suffering from human immunodeficiency
virus whereas the current study reported T cells in male and female DM patients on insulin and
oral hypoglycemics.

The current study is not in agreement with Mello et al (2011)* who reported T cells of DM
patients on oral hypoglycemics had reduced proliferation, number and viability. However in the
current study, there was no significant difference in the T cells of DM patients being treated with
oral hypoglycemics or insulin therapy. Klotsas et al (2010)" reported that raised white blood
cells was associated with high risk of T2DM. Klotsas et al (2010)’ studied the total white blood
cells population whereas present study considered T cells population only.

In the current study, age of the DM patients on oral hypoglycemics was high (41.10+6.503 years)
compared to patients on insulin therapy (29.06+£12.26 years) and on comparison, there was
statistically significant difference between the two groups (p=0.000). It is in agreement with Salti
et al (2001)8 as they also reported higher age of the patients on oral hypoglycemics (54.0+11.0
years) compared to patients on insulin therapy (31.0+12.7 years).

In the current study, BMI of patients on oral hypoglycemics was high (27.35+ 4.08 Ib/in?)
compared to patients on insulin therapy (21.16+ 3.80 Ib/in?) and on comparison, there was
statistically significant difference between the two groups (p= 0.000). The current study is in
partial agreement with Gimenez et al (2007)*° who reported low BMI in patient of TLDM. The
reason for partial agreement could be that Gimenez et al (2007)*° compared T1DM with normal
healthy population whereas current study compared DM patients taking two different treatments.
In the current study, meanzSD of systolic and diastolic BP (mm/Hg) of patients on oral
hypoglycemics was high (119.25+£16.70 and 77.25+9.33 respectively) compared to patients on
insulin therapy (110.50+£14.84 and 73.62+9.60 respectively) and on comparison, there was

143



SMU Medical Journal, Volume — 2, No. 1, January 2015

statistically significant difference in the two groups (p= 0.005 and 0.044 respectively). Current
study is in agreement with Daousi et al (2006)?° because they also reported increased systolic and
diastolic BP of diabetes patients on oral hypoglycemic (144.9£23.7 and 74.1+12.6 mm/Hg)
compared to patients on insulin (127.4+23.3 and 68.9£11.8 mm/Hg).

Conclusion
There was significant difference in the age, BMI, systolic and diastolic BP but no significant
difference was observed in the percentage of T cells of DM patients on oral hypoglycemics and
insulin therapy.
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Table-1. Demographic data of the studied subjects

Variables Group-I Group-I1
Male (n, %) 14, 35 18, 45
Female (n, %) 26, 65 22, 55
Age (yrs) Mean +SD 41.10+6.50 29.06+12.26
Body mass index (Ib/in?) Mean +SD 27.35+4.08 21.16+3.80
Duration of diabetes (yrs) Mean+ SD 3.82+5.79 3.01+2.55
Duration of drug use (yrs) Meant SD 2.82+2.12 2.86+2.52
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Table-2. Comparison and meanzSD of different variables in two groups

Variables Group (n = 40) Mean + SD p-value
Age (yrs) Group-I 41.10+6.503 0.000*
Group-I1 29.06 £12.26
Body mass index (Ib/in?) Group-I 27.35+4.08 0.000*
Group-II 21.16 £ 3.80
Blood sugar level (mg/dl) Group-I 227.25+69.12 0.501
Group-I1 241.18+110.49
Duration of drug use (yrs) Group-I 2.82+2.12 0.705
Group-II 2.86+2.52
Duration of disease (yrs) Group-I 3.82+5.79 0.581
Group-II 3.01+2.55
Systolic BP mm/Hg Group-I 119.25+16.70 0.005*
Group-I1 110.50+14.84
Diastolic BP mm/Hg Group-I 77.25+9.33 0.044
Group-lI 73.62+9.60
T cells % Group-I 61.11+8.68 0.541
Group-I1 60.80+11.91

* statistically significant (p<0.05)
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Table-3. Comparison and meanzSD of different variables between male and females

Variables Gender Meanz SD p-value
Age Male 35.50+£12.40 0.991
(yrs) Female 35.47+11.18
Body mass index Male 23.86+4.86 0.233
(Ib/in?) Female 25.11+4.35
Blood sugar level Male 222.56+98.41 0.358
(mg/dl) Female 241.98+87.384
Duration of drug use Male 2.78+2.22 0.870
(yrs) Female 2.87+2.35
Duration of disease Male 2.81+2.25 0.591
(yrs) Female 3.10+2.37
Systolic BP Male 117.19+16.49 0.453
(mm/Hg) Female 114.38+16.11
Diastolic BP Male 76.72+10.12 0.492
(mm/Hg) Female 75.21+£9.22
T cells Male 60.88+8.80 0.956
(percentage) Female 61.01+11.36

* statistically significant (p<0.05)
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