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Physiological appraisal of glipizide in rabbits
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Abstract

Forty adult male rabbits were adopted to evaluate the squelae of the use of Glipizide. The
results have revealed that streptozotocin causes significant declination in red blood cell count
RBC, hemoglobin HB, packed cells volume PCV, alanine aminotransferase ALT, alkaline
phosphatase ALP, glutathione GSH, triacylglycerols TAGs, and high-density lipoprotein HDL
besides a significant elevation in total white blood cells count WBC, erythrocyte sedimentation
rate ESR, malondialdehyde MDA, and low-density lipoprotein LDL. Glipizide alone causes
significant declination in RBC, Alanine aminotransferase AST, GSH, TAGs, and VLDL besides
a significant elevation in WBC, ESR, total cholesterol TC, and LDL. Considering the use of
Glipizide plus streptozotocin, it causes a significant declination in RBC, HB, PCV, GSH, and
HDL besides a significant elevation in WBC, ESR, LDL, TAGs, and VLDL.
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Introduction

The incidence of diabetes in the modern world is horrible in fact; making a jump like records
throughout the years, for instance, it was recorded as about one hundred millions of people
inflicted with diabetes in 1980 and this number was drastically elevated to about four
hundred and twenty-two million in 2014; taking into our minds all the correlated dysfunctions
and diseases which are caused by or related to diabetes such as blindness, limbs
amputations, renal failures, and cardiac attacks [1]. Diabetes mellitus, of its two types; type
one and type two, has been proven and documented to be correlated with oxidative stress,
and this relation is very hard coming as concomitant with alterations in the metabolic
pathways of glucose, damage, and alterations in the beta cells of the pancreas, change in

the lipid peroxidation status and the antioxidant milieu systems of the body [2-4]. Many
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medicaments are used nowadays to treat or control diabetes including our drug of choice in
this study; Glipizide or Glipizide. We have chosen glipizide to elucidate its anticipated side
effects on some body functions. Glipizide belongs to the family of insulin secretagogues
which is known as sulfonylurea; the family that compromises many others [5]. Release of
insulin as a consequence of depolarization of cellular membrane which is induced by KATP
inhibition is initially triggered by the binding of Glipizide to beta cells specific sites [6].

Materials and methods

In this study, forty adult albino male rabbits were adopted. They weighed 1.5 - 1.7 kilograms
in range. The conditions of the experiment were typical and unified. Then, the animals were
set randomly into four groups of ten rabbits each.

1. Control group (C): animals were injected intraperitoneally with 1 ml of normal saline.

2. The second group (SZ): animals were injected intraperitoneally with 65 mg/kg of
Streptozotocin one time to induce diabetes [7].

3. The third group (G): animals were administered a daily oral dose of 5 mg/kg of
Glipizide [8].

4. The fourth group (SZG): animals were injected with streptozotocin in the same
manner as the second group and then dosed orally with 5mg/kg of Glipizide. The
above-mentioned experimental protocol was extended for one month and thereafter
the planned tests were done.

Results and Discussion

The effects of Glipizide, streptozotocin, and streptozotocin plus Glipizide were apparent on
different functional parameters. Table 1 reveals these effects on the blood aspects where
the red blood cell count RBC declined significantly in all the groups, the total white blood
cells WBC elevated significantly in all groups, the hemoglobin concentration HB and the
packed cells volume PCV declined significantly in streptozotocin and streptozotocin plus
Glipizide groups comparing with those of the control group at (p<0.05). The antioxidant
enzymes were also afflicted, the streptozotocin caused significant declination in alanine
aminotransferase ALT with significant elevation in ALT in the streptozotocin plus Glipizide
group. The aspartate aminotransferase AST was significantly elevated in the Glipizide group
only with significant declination in the alkaline phosphatase ALP of the streptozotocin group
only. The glutathione GSH has declined significantly in all groups with significant elevation
in the malondialdehyde MDA of the streptozotocin group, comparing all these with the
control group at (p<0.05); Table 2. The total serum cholesterol TC and the low-density

lipoprotein LDL were significantly elevated in the Glipizide group, with significant elevation
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in the triacylglycerols of the streptozotocin plus Glipizide group. The high-density lipoprotein
HDL significantly declined in all groups while the very low-density lipoprotein VLDL
significantly declined in the Glipizide group and significantly elevated in the streptozotocin
plus Glipizide group, comparing all these with the control group at (p<0.05); Table 3.

The above-mentioned effects of streptozotocin can be explained by focusing on the effects
of diabetes and the related sequelae. Diabetes causes elevation in the oxidative stress
status of the body hence activating the damage to the cell membranes besides depletion of
the antioxidant enzymes of the defense body system [9-10]. Oxidation of sulfhydryl groups
of the hemoglobin peptide chains is caused by the elevated oxidative status which leads to
the declination of hemoglobin [11-12]. The oxidative stress status also could cause elevation
in the total white blood cells as a defensive body response [11-13].

Glutathione declination might be caused as a result of a decrease in NADPH coenzyme
due to oxidative stress. NADPH is a coenzyme to glutathione reductase which renders the
reduced form of glutathione from the oxidized one. The elevated levels of MDA might be
due to the effects of diabetes [14-17]. The latter causes an increase in the free radicals and
hence an increase in the peroxidation of lipids of the cell membranes [18]. The results in
this study come under the study of [19].

Table 1.

Glipizide effect on blood parameters of Streptozotocin induced diabetic rabbits

Groups RBC count WBC count ESR HB PCV
(X10°) (X109 (mm/hr) (gm/dl) (%)
C 7.22 £0.112 4.81 +0.22° 252 +0.12¢ 12.37+0.45%  45.20+1.112
SZ 5.30 +0.81¢ 8.44 +0.43? 31+2.3° 9.22+0.34° 30.24+0.91°
G 6.14 +0.31° 6.41 +0.51° 7+1.7° 12.41+0.26*  45.33+0.622
SZG 4.61 +£0.28° 8.38 +0.372 29 + 1.44° 9.36+0.41° 29.84+0.88°

Values represent the mean * standard deviation. C; Control group, SZ; Streptozotocin

treated group, G; Glipizide treated group, and SZG; Streptozotocin and Glipizide treated

group.
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Table 2.
Glipizide effect on enzymes of Streptozotocin-induced diabetic rabbits
Group ALT AST ALP GSH MDA
S (U/L) (U/L) (KAU) (umol/L) (umol/L)
C 25.33+1.12° 30.11 +0.82° 12.22 £ 0.232 7.72+0.712 61.41+0.88°
SZ 17.22+0.71°¢ 34.13 +1.222 9.12 £ 0.33° 5.35+0.21°¢ 93.4+5.23?
G 25.26 +0.92° 15 +1.16° 12.42 £ 0.427 5.27+0.32°¢ 58.92+1.71°
SZG 29.23 +1.412  33.17 £1.112° 12.32 £ 0.352 6.41+0.51° 59.27+1.58°

Values represent the mean + standard deviation. C; Control group, SZ; Streptozotocin

treated group, G; Glipizide treated group, and SZG; Streptozotocin and Glipizide treated

group.

Table 3.
Glipizide effect on lipid profile of Streptozotocin induced diabetic rabbits
Group TC TAGs HDL LDL VLDL
S (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
C 98.37+1.22° 99.16 +2.44P 27.43 + 0.442 61.7+2.55° 20.13+0.26°
SZ 100.27+1.72° 97.3 £3.13° 21.22 +1.11° 64.93+2.88° 20.11+0.53°
G 125.31 +2.292 92.77 +3.66° 20.83 +1.93° 88.13+1.622 18.33+0.49°¢
SZG 97.22 +2.09° 125.4 +4.382 21.73 £ 2.51° 67.93+2.91° 25.23+1.122

Values represent the mean * standard deviation. C; Control group, SZ; Streptozotocin

treated group, G; Glipizide treated group, and SZG; Streptozotocin and Glipizide treated

group.
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