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Abstract

Saxagliptin is an oral hypoglycemic agent act by inhibiting dipeptidyl peptidase 4 and prescribed for the management
of diabetes alone or with other anti-diabetic drug. The idea of the research is to clarify the impact of saxagliptin
treatment on adipokines of corpulence in diabetic patients. Of seventy-three diabetic patients with corpulence (43
males and 30 females), aging (45+ 7) years of either sex were appointed to take Saxagliptin (5 mg/day) for 5 months
periods. Data were pooled on fasting state prior treatment and after five months treatment. The variables involved body
mass index, HOMA -IR, blood levels of lipid profile, glucose, insulin, visfatin, adiponectin, and leptin. The results of this
treatment approach yielded high significant reduction in the sign of body mass (P<0.0002), and in the blood levels of
hemoglobin Alc percentage (P<0.0002), lipid profiles (P<0.005), fasting glucose (P<0.0002), leptin (P<0.01), and
visfatin (P<0.005). Contrarily, a high significant elevation (P<0.005) in adiponectin levels was reported. Eventually,
Saxagliptin treatment modulate glycemic index and lessen patient’s weight. As well, attenuation in insulin resistance
index and in blood levels of leptin and visfatin were achieved. Likewise, the blood level of adiponectin was ameliorated.
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1. Introduction

Corpulence is a state if continued without control or treatment may guide to many metabolic diseases such as
cardiovascular disease and diabetes. The defect in releasing of insulin hormone from B-cell of pancreas with or without
presence of external hindrances to the action of insulin, lead to hyperglycemia and cause chronic disease called type 2
diabetes mellitus [1].

Many classes of antidiabetic drugs with different mechanism used to resolve the hyperglycemic state and /or to enhance
the release of insulin from pancreas thereafter to obtain a normal glycemic blood level and to lessen the intricateness
of diabetes. Dipeptidyl peptidase 4 (DPP-4) inhibitor is a category of drugs that used for controlling diabetes by
increasing the half-life of incretin hormones, glucagon-like peptide 1 (GLP-1) and glucose dependent insulin tropic
peptide, by hindering their catabolic enzyme and thereby escalating glucose dependent insulin discharge and de-
escalating glucagon discharge [2].

During the digestion of food that contain glucose, the endocrine cell of small intestine will liberate the GLP-1 hormone
that arrive the pancreas by the circulation and binds to its specific receptor on the B-cell causing secretion of insulin in
alevel that is relevant to glucose concentration in the intestine. The half-life of this hormone is short about two minutes;
thence it is dissociated by peptidase enzyme called dipeptidyl peptidase 4 [3].

Many studies found that GLP-1 has numerous properties like control of blood glycaemia, slowing the movement of the
stomach to minimize the feeding and feeling of surfeit, and conserved effect on heart, blood vessels, and kidneys [4].
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Adipocyte can release DPP-4 with a higher level in obese subjects than in lean subjects. Therefore, high level of
circulating DPP-4 may participate to obesity and existence of insulin receptor resistance [5]. Presently, the DPP-4
inhibitors drugs that include alogliptin, sitagliptin, linagliptin, vildagliptin, Saxagliptin are clinically used for the
treatment of diabetes and amending the glycemic blood level of those patients [3].

Interestingly, the adverse effects of antidiabetic drug like hypoglycemia, over weight and swelling have seen with
sulfonylurea, thiazolidinediones [6] and insulin. Conversely, DPP-4 inhibitors drugs have no relevancy to these adverse
effects [7]. Saxagliptin (onglyza, astrazeneca) is one of the DPP-4 inhibitors drugs that delay the catabolism of GLP-
lhormone resulting in enhancing glucose mediated insulin discharge. It certified to treat diabetes in assistant to dietary
and act as mono therapy [8] or as co therapy to metformine [9]. Saxagliptin exhibit weight unchanging and less incidence
of hypoglycemia, unless added to insulin or Sulfonylurea [10].

Leptin is adipokine produced by adipocyte and it is directly relevance to insulin hindrances, fatness, and cardiovascular
diseases [11]. Adiponectin is adipokine also produced by adipocyte and it has a role in enhancing the sensitivity of
insulin, inflammation antagonist, inhibit the apoptosis of many cells, and activate energy disbursement so diminish the
weight [12,13].

Nicotinamide phosphoribosyl transferase (Nampt) or visfatin is adipokine that secreted by adipocyte and expressed
vastly in the internal fat. This expression with high plasma level of visfatin was comparable with fatness. Many
properties of visfatin reported. Enzymatically, visfatin has an essential action in the forming of nicotinamide
mononucleotide, insulin imitative activity of visfatin by connecting to its specific binding site on insulin receptor,
encouraging growth of B-cell, and precluding fall off (apoptosis) of neutrophil [14].

The intend of this research is to scrutinize the clinical impacts of Saxagliptin (5 mg/day) for five months treatment in
corpulent patients with type 2 diabetes on adipokines of corpulence by measuring various clinical bioassays that
concerned with glycemic control and corpulence. These assays include glycemic index HbA1lc % which is used to check
the state of oxidative stress [15] ,insulin resistance (HOMA-IR), lipid profile, adipocyte cytokine (leptin, adiponectin,
visfatin).

2. Material and methods

2.1. Study design and patients’ selection

This research conducted at Al yarmouk hospital in Iraq and included seventy- three corpulent patients (43 males and
30 females), aging (45 7) years of either sex, with type two of diabetes.

All diabetic patients participated in this study were haphazardly selected and were scrutinized through documented
their medical histories and routine clinical laboratory tests. The diagnosis of diabetic patients constructed on norms of
World Health Organization of blood glucose level during fasting and after meal.

Preclusion criteria eliminated the diabetic patients with other complication such as ketoacidosis, coma with non-ketotic
hyperosmolar, abnormality of the liver function and /or kidney function and cardiovascular impairment. Written and
oral permissions are given to each suitable participant to join in this study. The protocol of this study adapted with the
proper strategies of the Helsinki pronouncement and accepted by the institution’s ethics committee.

2.2. Data collection and laboratory measurements

At baseline (before treatment), and after five months of the treatment with Saxagliptin (AstraZeneca)® inadoseof 5
mg daily, the blood samples were drawn after 12-hours overnight fasting then analyzed and evaluated . During the
periods of the study, all adverse events stated to appraise adequacy and acceptability of this treatment.

We computed the Body mass index by portioning the patient’s weight in kilograms to the patient’s height in squared
meters. Congruously to the manufacturer, enzyme-linked immuno-sorbent assays (ELISA) kit used to scrutinize the
serum levels of leptin, adiponectin, and visfatin. While serum levels of total cholesterol, triglyceride, glucose and
glycated hemoglobin percentage (HbAlc %) assayed by using Photometric Colorimetric methods. Friedewald’s formula
[16] used to obtain low-density lipoprotein cholesterol (LDL-C). Homeostasis model assessment (HOMA) rule used to
obtain Insulin resistance (IR) [17]:

[Fasting glucose (mmol/L) x Fasting insulin (uU/mL)] / 22.5
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2.3. Statistical analyses

Results documented as mean * standard deviation with the interval of confidence equal to 95%. Continuous variables
compared by using paired student’s t-test. Most of statistical auditions are two-tailed and P values of < 0.05 account as
cut-off point for significance. All statistical analyses executed by using series SPSS version 18 and Microsoft Excel.

3. Results

In (Table 1), the outline of demographic features, laboratory analyses, and statistical consequences illustrated for the
studied patients. Most adverse events are simple or temperate in nature, therefore it does not discontinuing the study.

Obviously, a highly significant diminished (P<0.0002) in the sign of body mass (BMI) noted after five months treatment
with Saxagliptin (5 mg daily) as matched to the baseline level (Table 1). Moreover, this treatment high significantly
suppressed the levels of plasma glucose (P<0.0002), hemoglobin A1C percentage (HbAlc %) (P<0.0002) and HOMA-IR
(P<0.005) as matched to their baseline mean level. In contrast to prior treatment (Table 1), inferences of lipid profiles
that involved blood levels of cholesterol, low-density lipoprotein (LDL) and triglyceride revealed high significant
decreased (P<0.005) after five months treatment with Saxagliptin (5 mg daily).

Concerning the alteration in the levels of adipocyte cytokines after five months treatment with Saxagliptin (5 mg daily),
there were least noteworthy decline (P<0.01) in mean plasma levels of leptin and high noteworthy decline (P<0.005) in
mean plasma levels of visfatin (Table 1). These changes equal to (0.82, and 0.73) folded respectively as compared to
their baseline mean levels (Fig. 1).Contrariwise, as analogous to before treatment, the plasma level of adiponectin was
more superior (P<0.005) with intake of Saxagliptin (5 mg daily) for five months treatment (Table 1) and it was seem
(1.268) folded elevated as elucidated in (Fig.1).

Figure 2 plotted the imperative power analysis for the minimum detectable effect of Saxagliptin (5 mg daily) for five
months treatment on plasma levels of leptin, adiponectin, visfatin . There were 80 % possibilities that the treatment
with Saxagliptin (5 mg daily) for five months initiated the recognition of 3.3 ng/mL (16.3%) decreases in mean plasma
level of leptin, 2.84 pg/mL (20.6%) increases in mean plasma level of adiponectin, and 5.6 ng /mL (21.27%) decreases
in mean plasma level of visfatin.

Table 1 Demographic and clinical bioassays data for patients through the period of the study.

Variables Baseline (prior treatment) | After 5 months with Saxagliptin (5 mg/day)
Number (n) 73 73
Gender (males/females) 43 /30 43 /30
Age (years) 45+7 45+7
BMI (kg/m?2) 29.4 +2.4 27.6 + 1.8 %%+
HOMA-IR 42+21 3.3+ 1.7 **
HbA1c% 8.3+1.25 7.6 + (.87 ***
Glucose (mg/dL) 133.2 +15.7 120.3 + 13.6 ***
Total Cholesterol (mg/dL) 2523+ 13.4 246.6 £ 10.5 **
Triglyceride (mg/dL) 183.5+15.6 175.8+ 13.4 **
LDL-C (mg/dL) 165.34+11.4 160.2+ 10.2 **
Leptin (ng/mL) 20.2+ 8.3 16.5+76*
Adiponectin (pg/mL) 13.8+6.3 17.5+7.4**
Visfatin (ng/ml) 26.4+14.3 19.3 £12.8**

List of data offered as mean * SD for continuous variable, (*) least significant difference (LSD) P<0.01 vs. baseline, ( **) high significant difference
P<0.005 vs. baseline, (***) high significant difference P<0.0002 vs. baseline.
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e BMI: body mass index
e HbA1c%: hemoglobin Alc percentage
¢ HOMA-IR: homeostasis model assessment-insulin resistance
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Figure 1 The number of the folded changes for adipokines after five months treatment with Saxagliptin (5 mg daily) in
diabetic patients with corpulence
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Figure 2 Power analysis for the minimum detectable effects of saxaglipitin (5mg daily) for five months treatment on
blood levels of leptin, adiponectin, and visfatin

4. Discussion

The selection of suitable drug for the treatment of diabetes mellitus with less adverse effect is a difficile task. However,
in this study with the use of Saxagliptin drug (5 mg/day) for five months treatment the level of glycemic index was more

improved and the index of insulin resistance was more suppressed in those treated patients. These results were
compatible with other study [18].
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Generally, DPP4 inhibitors drugs based on glucose - dependent action of GLP-1 hormone which has the capability to
reduce the blood level of glucose only in hyperglycemic state. Therefore, in this study and other study, the reported
incidence of hypoglycemia is low with the use of DPP4 inhibitors drugs [19].Although, the patients were more
acceptable to this treatment but some minor side effect implied as headache, nausea, nasopharyngitis and skin
sensitivity. Likewise, these events were agreeable with other study [20] .

Many complications followed diabetes as gradual deterioration of B-cell function and elevated incidence of insulin
resistance. However, with the use of Saxagliptin, these complications may be minimized [21]. Clinical practice guidelines
advised the use of DPP4 inhibitors drugs as an initial step of therapy for diabetic patients who disallowed to take
metformine [22].

Regarding the effect of sex on Saxagliptin response, no association has been found in this study between sex and
Saxagliptin response on HbAlc %, this result was aligned with other study [23]. Contrarily, other study found that men
exhibit higher response to DPP4 inhibitors than women do [24]. Although Incretin-analogue class of drugs are more
effective in lessening BMI and glycemia than DPP4 inhibitors ,but the low adverse events that seen with DPP4 inhibitors
and minor cost make DPP4 inhibitors drugs more usable by diabetic patients [25].

As noted in this study the BMI values were significantly decrease with Saxagliptin treatment for five months and this
result adjoined with another research [26] and unlike another research that documented the use of DPP4, inhibitors
not effect on the weight of the patients [19].

The impact of Saxagliptin treatment on lipid profile yield significant dropping in serum levels of triglyceride, cholesterol,
and LDL and those current results consistent with other study that stated a prominent declined in the serum level of
LDL with use of DPP4 inhibitors for 24 weeks treatment [26]. Oppositely, other study found that Saxagliptin treatment
for 4 months causes lessening in serum level of triglyceride and non-significant lessening in serum levels of cholesterol
and LDL [27].

Concerning the effect of Saxagliptin treatment on adipokine cytokines that involve leptin, adiponectin and visfatin, the
statistical results of current study reveal lowering blood levels of leptin and visfatin and elevating blood level of
adiponectin. Those results are consistent with another study [28]. Visfatin is another adipokine secreted by adipocyte
and linked with fatness, therefore it is level increased in corpulent subject or patients as noted in this study and
erstwhile [28] .Unlike other study that confirm decreased blood level of visfatin in corpulent subjects [29].

5. Conclusion

Saxagliptin is a well-tolerated drug used for controlling diabetes by reducing glycemia and insulin resistance. As well,
the drug may amend adipokines levels of corpulence by decreasing blood levels of leptin (P<0.01) and visfatin (P<0.005)
and increasing blood level of adiponectin (P<0.005).
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