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ABSTRACT

BACKGROUND: Diabetes is a metabolic disorder
characterized by chronic hyperglycemia. Patients of
diabetes mellitus are managed by two basic drug
regimens. Generally type-l diabetes is managed by
insulin therapy, while type-Il diabetes is treated by oral
hypoglycemic agents. Natural Killer (NK) cells being an
important member of innate immunity have protective
and pathogenic roles. A study was designed to enumerate
NK cells in diabetes mellitus patients being treated
with insulin and oral hypoglycemic therapy. MATERIAL
& METHODS: It was a cross sectional study that
comprised of 80 patients of diabetes mellitus. They were
categorized as group-I (on oral hypoglycemic) and group-ll
(on insulin); 40 patients in each group. For enumeration
of NK cells, blood sample was analyzed by four color FACS
caliber, using CD16/CD56 PE, and CD45 PerCP monoclonal
antibodies. RESULT: MeantSD of percentage of NK
cells of patients on oral hypoglycemic agents was high
(11.1045.66) compared to patients on insulin therapy
(9.91+5.08) but on comparison it was not statistically
significant (p=0.327). Mean1SD of percentage of NK cells
of male diabetic patients was high (12.01+5.84) compared
to female diabetic patients (9.48+4.83) and on comparison
it was statistically significant (p=0.039).CONCLUSION: No
significant difference was observed in the percentage of
NK cells of diabetes mellitus patients on insulin and oral
hypoglycemic agents. However percentage of NK cells was
significantly high in male patients as compared to female
patients.
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INTRODUCTION
Diabetes Diabetes is a metabolic disorder
characterized by chronic hyperglycemia with
disturbances of carbohydrates, fats and protein
metabolism. On the basis of insulin requirement,
diabetes can be differentiated into insulin dependent
and non-insulin  dependent [1]. Pakistan s
categorized as high prevalence area with 6.9 million

diabetes mellitus patients that can be increased to
11.5 million by 2025 [2]. Natural Killer (NK) cells
being the first line of defense play a key role and
express CD56+ and CD16+ surface markers [3]. In
type-Il diabetes mellitus (T1DM), there is an increased
infiltration of lymphocytes, inflammatory cytokines
and chemokines around pancreatic beta cells which
may lead to their destruction. TNFa and IFNy from
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NK and T cells are involved in the destruction of
beta cells of pancrease, [4] therefore NK cells are
mandatory in the progression and severity of TIDM
[5]. TIDM is accelerated by an increased number of
intra-pancreatic NK cells whereas depletion of NK
cells arrest the progression of diabetes [6].

Patients on insulin therapy documented an increase
of NK cells and their number was decreased in
patients of low insulin [7] Patients of resent on-set
of TIDM had low number of NK cells compared to
patients of long-standing TIDM [8]. Another study
documented decreased number of NK cells in TIDM
patients compared to controls [9]. Further, patients
on insulin treatment documented restoration of
normal number of NK cells [10]. Moreover non-
significant difference of percentages of NK cellamong
type 2 diabetes mellitus (T2DM) patients and healthy
subjects had been reported [11] Oral hypoglycemic
agents e.g. sulphonylureas blocks K channels and
T cell proliferation whereas it stimulates insulin
secretion [12]. Both diabetes and oral hypoglycemic
decreases growth and proliferation of lymphocytes
[10, 13, 14]. Therefore a study was designed to
enumerate NK cells in diabetes patients on insulin
and oral hypoglycemic therapy.

MATERIAL AND METHODS
It was a cross sectional study comprising of 80
diabetic subjects i.e. 40 on oral hypoglycemic
agents (group-l) while 40 on insulin therapy (group-
I1). The study was approved by the Ethical Review
Committee and Advanced Studies & Research
Board of UHS and Services Hospital Lahore. After a
written informed consent, patients were recruited
from the Diabetes Management Center, Services
Hospital Lahore. Immunophenotyping of NK cells
was performed by using fluorescein isothiocyanate
(FITC) tagged monoclonal antibody (MoA) against
CD3, phycoerythrin (PE) tagged MoA against CD16/
CD56 and peridinin-chlorophyll-protien (PerCP)
tagged MoA against CD45. Lyse-wash sample
preparation method using whole blood was used.
Cells were analyzed by 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 CDA45 dot plot were gated and data for CD16+/
CD56+, CD3+ cells and CD16/+CD56+, CD3+ double
positive 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 test 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 present study comprised of 80 diabetic patients
that included 32 (40%) male and 48 (60%) females.
Group-l (on oral hypoglycemic agents) included
14 (35%) male and 26 (65%) females, while group-
II (on insulin) had 18 (45%) male and 22 (55%)
females. Demographic data of the study subjects is
summarized in Table 1. Mean * SD of age (years),
systolic and diastolic blood pressure (BP, mm/Hg) was
highin male patients (35.50+12.40,117.19+16.49 and
76.72+10.12) compared to females (35.47+11.18,
114.38+16.11 and 75.2149.22) respectively. On
comparison of these parameters, there was no
significant difference between male and female
(p=0.991, 0.453 and 0.492 respectively) (Table 2).

Figure 1: Two parameter histogram showing distribution
of CD3 and CD16/56 (x-axis:CD3 FITC; y-axis:CD16/56 PE)

Table 1: Demographic data of the studied subjects

Variables Group-I Group-II
Male (n, %) 14, 35 18, 45
Female (n, %) 26, 65 22,55
Age (years) 41.10%6.50 29.06+12.26
Mean +SD
Body mass index 27.35+4.08 21.16+3.80
(Ib/in2)
Mean +SD
Duration of diabetes | 3.82+5.79 3.01%2.55
(years)
Mean +SD
Duration of drug 2.82+2.12 2.86%2.52
use (years)
Mean+ SD
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Mean % SD of blood sugar level (mg/dl), body mass
index (BMI) (lb/in2), duration of disease (years)
and duration of drug use (years) was high in female
patients (241.98+87.38, 24.90+ 4.62, 3.10+2.37 and
2.87+2.35) comparedto 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 (p= 0.358, 0.233, 0.591
and 0.870 respectively) (Table 2).

Table 2: Comparison of different variables between male
and females

Variables  Gender Mean+ SD p value
Age (years) Male 35.50+12.40 0.991
Female 35.47+11.18
Body mass Male 23.86%4.86 0.233
index
(Ib/in2) Female 25.11%4.35
Blood sugar Male 222.56+98.41 0.358
level
(mg/dl) Female | 241.98+87.384
Duration Male 2.78+2.22 0.870
of drug use
(years) Female 2.87+2.35
Duration Male 2.81%2.25 0.591
of disease
(years) Female 3.10%2.37
Systolic BP Male 117.19%16.49 0.453
(mm/Hg) Female 114.38+16.11
Diastolic BP | Male 76.72110.12 0.492
(mm/Hg) Female 75.21+9.22
NK cells Male 12.01+5.84 0.039%
(%) Female 9.48+4.83
*statistically significant p<o.05

Mean = SD of percentage of NK cells was high in
male (12.01+5.84) compared to female patients
(9.48+4.83). On comparison, there was significant
difference between male and female patients (p=
0.039) (Table 2).

Age (years), BMI (lb/in2), systolic and diastolic BP
(mm/Hg) of patients on oral hypoglycemic agents
was high (41.10+6.50, 27.35+ 4.08, 119.25+16.70
and 77.25+9.33) compared to patients on insulin
(29.06 +12.26, 21.16% 3.80, 110.50+14.84 and
73.62+9.60 respectively). 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 3).

Mean * SD of blood sugar level (mg/dl) and duration
of drug use (years) in patients on insulin was high
(241.18+110.49 and 2.86%2.52) compared to
patients on oral hypoglycemic (227.25+69.12 and
2.82+2.12 respectively). On comparison, there was
no significant difference between two groups (p=
0.501 and 0.705) (Table 3).

Table 3: Range and Mean+SD of different variables in

two groups
Variables Treatment Mean+ SD
Modality
(n = 40)
Age (years) | Group-I 41.10%6.503 0.000*
Group-II 29.06 £12.26
Body mass Group-I 27.35 *+ 4.08 0.000*
index
(Ib/in2) Group-II 21.16 * 3.80
Blood sugar | Group-I 227.25+69.12 0.501
level
(mg/dl) Group-1I | 241.18+110.49
Duration Group-I 2.82+2.12 0.705
of drug use
(years) Group-II 2.86%2.52
Duration Group-I 3.82%5.79 0.581
of disease
(years) Group-II 3.01%2.55
Systolic BP Group-I 119.25+16.70 0.005*
(mm/Hg) Group-II 110.50%t14.84
Diastolic BP | Group-I 77.25%9.33 0.044%
(mm/Hg) Group-II 73.62+9.60
NK cells Group-I 11.10+5.66 0.327
(%) Group-II 9.91+5.08
*statistically significant p<o.o5

Mean * SD of duration of diabetes (years) and
percentage of NK cells of patients on oral hypoglycemic
agents was high (3.82+5.79 and 11.10+5.66)
compared to patients on insulin (3.01+2.55 and
9.91+5.08 respectively). On comparison, there
was no significant difference between two groups
(p=0.581 and 0.327 respectively) (Table 3).

DISCUSSION
In the current study, age of the diabetes patients
on oral hypoglycemic agents was high (41.10+6.503
years) compared to patients on insulin (29.061£12.26
years) and on comparison, there was significant
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difference between the two groups (p=0.000). The
present study is in agreement with Salti et al (2001)
[16] as they also reported higher age of the patients
on oral hypoglycemic agents compared to patients on
insulin therapy. In the current study, BMI of patients
on oral hypoglycemic was high (27.35+ 4.08 Ib/in2)
compared to patients on insulin therapy (21.16+ 3.80
Ib/in2) and on comparison, there was significant
difference between two groups (p= 0.000). The
current study is in partial agreement with Gimenez
et al (2007) [17] who reported low BMI in patient
of TIDM. The reason for partial agreement could
be that Gimenez et al (2007) [17] compared T1DM
with normal healthy population whereas current
study compared diabetes patients on two different
treatments.

Inthe current study, mean +SD of systolic and diastolic
BP (mm/Hg) of patients on oral hypoglycemic agents
was high (119.25+16.70 and 77.25+9.33) compared
to patients on insulin therapy (110.50+14.84 and
73.6249.60 respectively) and on comparison,
there was significant difference in two groups
(p= 0.005 and 0.044 respectively). Current study is
in agreement with Daousi et al (2006) [18] because
they also reported increased systolic and diastolic
BP of diabetes patients on oral hypoglycemic agents
compared to patients on insulin. The current study
is also in agreement with Chih et al (2010) [19] who
reported lower systolic and diastolic BP in patients on
insulin therapy.

In the current study, mean + SD of percentage of NK
cellsof male patients was high (12.01+5.84) compared
to female patients (9.48+4.83) and on comparison
significant difference was observed (p=0.039). The
current study is not in agreement with Timmons et al
(2006) [20] who reported no gender difference of NK
cells in normal population. The probable reason for
this disagreement could be that in the current study
diabetes patients taking two different treatments
were compared whereas Timmons et al (2006) [20]
compared NK cells of healthy male and females.

CONCLUSION
Significant difference between age, BMI, systolic
and diastolic BP of patients on oral hypoglycemic
agents and insulin therapy was observed but
there was no significant difference in the
percentage of NK cells of diabetes patients on
these two different treatments. The percentage

of NK cells was significantly high in male diabetes
patients compared to female diabetes patients.

CONFLICTING INTEREST
None of the authors have financial or other interest
in the products used for this study.

REFERENCES

1. Definition, Diagnosis and Classification of Diabetes
Mellitus and its Complications. Report of a WHO
Consultation (1999) WHO/NCD/NCS/99.2

2. Qidwai W. and Ashfag T. Imminent Epidemic of
Diabetes Mellitus in Pakistan: Issues and Challenges
for Health Care Providers. JLUMHS 2010; 9:112-113

3. Farag, S.S. and Caligiuri, M.A. Human natural killer
cell development and biology. Blood Rev 2006; 20:
123-137

4. Poulsen, T.M. Beta Cell Death and Protection. N Y
Acad Sci 2003; 1005:32-42

5. Priatel J, Qin H, Lee IF, Wang X, Panagiotopoulos C,
Tan R. Natural Killer Cells from Patients with Type 1
Diabetes Exhibit Defective NKG2D Effector Function
and Dysregulated NKG2D Ligand Expression. Clinical
Immunology. 2009. 131:545.

6. Alba A, Planas R, Clemente X, Carrillo J, Ampudia R,
Puertas MC et al. Natural killer cells are required for
accelerated type 1 diabetes driven by interferon-beta.
Clin Exp Immunol 2008; 151: 467—-475

7. Gruzov MA, Shliakhovenko VS, Zak KP, Efimov AS,
Kalinovskii AK, Mikhailovsksia EV et al. The effect of
insulin therapy on the level of natural killer cells of
different immunological phenotypes (CD16+, CD56+
and CD57+) in the blood of patients with diabetes
mellitus type I. Lik Sprava 1992; 8:60-62

8. Rodacki, M., Svoren, B., Butty V., Besse, W., Laffel, L.,
Benoist, C. and Mathis, D., 2007. Altered natural killer
cells in type 1 diabetic patients. Diabetes, 56: 177-185

9. QinH, Lee IF, Panagiotopoulos C, Wang X, Chu AD, Utz
PJ et al. Natural killer cells from children with type 1
diabetes have defects in NKG2D-dependant function
and signaling. Diabetes 2011; 60: 857-866

10. Nunes FB. Immunomodulatory effect of fructose-1,
6-bisphosphate on T-lymphocytes. International
Immuno pharmacology 2003; 3:267-272

11. Berrou J, Fougeray S, Venot M, Chardiny V, Gautier JF,
Dulphy N et al. Natural killer cell function, animportant
target for infection and tumor protection, is impaired
in type 2 diabetes. PloS ONE 2103; 8: €62418

12. Mello KF, Lunardelli A, Donadio MVF, Caberlon E, de
Oliveira CSA, Bastos CMA et al. Inmunomodulatory
effects of oral antidiabetic drugs in lymphocyte
cultures from patients with type 2 diabetes. J Bras
Patol Med Lab 2011; 47:43-48

13. Otton R, Soriano FG, Verlengia R, Curi R. Diabetes
induces apoptosis in lymphocytes. J Endocrinol 2004;

Enumeration of NK cells in Patients of Type-1I Diabetes Mellitus, Nadeem Afzal 26



ORIGINAL ARTICLE

MAJMAAH JOURNAL OF HEALTH SCIENCE, Vol 2, Issue 2, 2014

14.

15.

16.

17.

182:145-56

Towler MC, Hardies DG. AMP-activated protein kinase
in metabolic control and insulin signaling. Circulation
2007; 100:328-41

Foss-Freitas MC, Foss NTEA, Donadi EA, Foss MC.
Effect of the glycemic control on intracellular cytokine
production from peripheral blood mononuclear cells
of type 1 and type 2 diabetic patients. Diabetes res
clin pr 2008; 82: 329-34

Saltil, B’enard E, Detournay B, Bianchi-Biscay Monique,
Le Brigand, Corinne et al. A Population-Based Study
of Diabetes and Its Characteristics during the Fasting
Month of Ramadan in 13 Countries. Diabetes Care
2008; 27:2306-2311

Gim’enez M, Aguilera E, Castell C, De Lara N, Nicolau
J, Conget I|. Relationship between BMI and age at
diagnosis of Type 1 diabetes in a mediterranean
area in the period 0f1990-2004.Diabetes Care 2007;
30:1593-94.

18.

19.

20.

DaousiC, Casson IF, Gill GV, MacFarlane IA, Wilding JPH,
Pinkney JH. Prevalence of obesity in type 2 diabetes
in secondary care: association with cardiovascular risk
factors. Post grad Med J 2006; 82:280-84

Chih AH, Jan CF, Shu SG, Lue BH. Self-efficacy Affects
Blood Sugar Control among Adolescents with Type
| Diabetes Mellitus. J Formos Med Assoc 2010;
109 :503-510

Timmons BW, Tarnopolsky MA, Bar-Or O. Sex-based
effects on the distribution of NK cell subsets in
response to exercise and carbohydrate intake in
adolescents. J Appl Physiol 2006; 100:1513-151.

Enumeration of NK cells in Patients of Type-1I Diabetes Mellitus, Nadeem Afzal

27





