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ABSTRACT
Aim of the Work: To evaluate the effect of streptozotocin on the
Article information endocrinal functions of the pancreatic gland, and the potential
protective effects of vitamin-E in adult male albino rats.
Received: || 20-02-2023 Materials and Methods: The Al-Azhar University of Medicine in

Cairo's animal house, where this investigation was carried out,
between March and May 2022. 50 adult male albino rats were
randomly assigned to one of five equal groups: normal control
group |, olive oil-treated control group II, vitamin-E-treated
control group 111, and streptozotocin-treated control group IV and
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DOI: 10.21608/1JIMA.2023.194972.1630. streptozotocin-vitamin E-treated group V.
Results: Streptozotocin-treated group [group IV] was connected to
*Corresponding author significantly higher serum glucose levels, Malondialdehyde

[MDA], interleukin-1b, and interleukin-6 levels and decreased

Email: drmohamedalil22@gmail.com level of serum insulin and glutathione [GSH] in comparison to the

— normal control groups. This was supported by the islets of
Citation: Gabr NM, Elbayoumy FMA, Omar ASE Langerhans exhibiting areas of necrosis, vacuolation, and
Abd El-Lateef AS, Eissa AAMA, Younes AM, deformation of the pancreatic tissue's typical architecture. Lipid
Elhamaky KSA, Abbas MAM. Impact of peroxidation was significantly reduced in the group that received
Antioxidants on Pancreatic B-Cell Damage vitamin E and streptozotocin. [group V] represented by a
Caused by Streptozotocin in Adult Male Albino significant decrease of serum glucose, MDA, interleukin-1b, and

Ra_t.s. NMA 2023 January; 5 [1]: 2944-2950. interleukin-6 levels. Histopathological changes were improved
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Conclusion: In adult male albino rats, streptozotocin-induced changes
to the pancreas might be prevented by vitamin E.
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INTRODUCTION

Streptomyces achromogenes is used to
produce streptozotocin [STZ]. It is a DNA
alkylating agent and glucosamine-nitrosourea
that only enters cells through the glucose
transport protein [GLUT2]. The pancreatic islet
beta-cells that produce insulin are extremely
toxic to the diabetogen streptozotocin.
Neuroendocrine tumor cells that are GLUT2
expressing are poisonous to it. For scientific
purposes, type | diabetes is induced with
streptozotocin. It is applied clinically to treat
pancreatic -cell cancer ™,

Vitamin E [x-Tocopherol] is referred to as a
membrane antioxidant since it is one of the
main fat-soluble antioxidant vitamins found in
membrane lipoproteins. Through the scavenging
of intermediate peroxyl radicals, it halts the
chain reaction of lipid peroxidation [,

In a dose-dependent way, vitamin E
supplements may shield the pancreas, liver,
kidney, and other organs against environmental
toxins including ozone, chemotherapy, and
radiotherapy B,

Inhibiting platelet aggregation, protecting
against polyunsaturated fatty acid oxidation, and
supporting neurological processes are all actions
of vitamin E [,

The goal of the current investigation was to
determine whether vitamin E would have any
protective  effects against  Streptozotocin-
induced pancreatic beta cells damage in adult
male albino rats.

PATIENTS AND METHODS
Vitamin-E

A gelatin capsule of vitamin E was obtained
from El Kahira Pharmaceutical Company in
Cairo, Egypt. Each capsule contained 600 mg
vitamin-E which dissolved in olive oil solvent to
obtain a concentration of 6000 mg/100 ml [each
1 ml containing 60 mg of vitamin-E]. Each rat
was administered vitamin-E [600 mg/kg/day]
orally through gastric gavage 1.

Streptozotocin
Streptozotocin [40 mg/kg body weight] was

administered intraperitoneally [IP] to each rat in
a single dose from Sigma-Aldrich, USA &1,

2945

Using olive oil as a solvent for vitamin-E
[Sekem, Cairo, Egypt].

For anesthesia, In Egypt, we bought
isoflurine from Nile Pharmaceutical.

Animals

The Al-Azhar Faculty of Medicine's
Medical Physiology Department conducted an
experimental study in Cairo between March and
May of 2022. A local breed of 50 adult male
albino rats weighing between 90 and 110 grams
served as the study's animal model [average
weight: 100 g]. The animals were kept in cages
that met environmental standards and were
suitable for their needs [40 x 32 x 40 cm for
every 5 rats]. The cages also had wide-meshed
elevated flooring to prevent coprophagia. In
order to give the rats time to acclimatise, they
were kept in a room with free access to food and
tap water for ten days. Animals were allocated
evenly and randomly into 5 groups:

Group | [Negative control Group] Each
rat received normal saline intraperitoneally
[i.p.], equivalent amounts to STZ-treated group.

Group Il [Positive control Group]: For
four weeks, each rat got just one oral dose of 0.7

cc of an oily solvent as a carrier for vitamin-E.
[

Group Il [Vitamin-E-treated group]:
Throughout the course of four weeks, each rat
received vitamin E once daily through a
stomach tube at a dose of 600 mg/kg body
weight dissolved in olive oil ¥,

Group v [Streptozotocin-treated
group]: STZ [40 mg/kg body weight] was
injected intraperitoneally [IP] into each rat once.
[1]. After three days, blood glucose levels were
checked. Diabetes was defined as a fasting
blood glucose level greater than 250 mg/dL in
animals, and these animals were used in the
experiment.

Group V [Streptozotocin-Vitamin E-
treated group]: each rat received both
streptozotocin and vitamin-E daily for 4 weeks
in the same pervious doses.

Blood sampling and biochemical estimation

Blood was obtained from each site after the
retro-orbital plexus was punctured with a
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capillary tube that had been heparinized and had
an internal diameter of 0.75 to 1.0 mm
[approximately 3.5 ml of blood total]. Serum
was obtained by drawing blood into a graded,
dry, clean glass centrifuge tube. It was quickly
placed in a centrifuge and spun at 5000 rpm for
15 minutes.

To quantify the serum levels of interleukin -
1B, interleukin-6, Malondialdehyde, and
glutathione-peroxidase, as well as serum insulin
and serum glucose, a little less than half of the
supernatant serum was taken out into Eppendorf
tubes and kept frozen at -20 °C till the time of
analysis.

Histopathological examination

The pancreas was removed for histological
research at the end of the fourth week. Quickly
removed tissue samples were examined under a
light microscope after being stained with
hematoxylin and eosin [H and E] €,

Ethical Approval

Institutional Research Board received a
request for approval of the study protocol.
[IRB00012367-22-010-005] of  Damietta
Faculty of Medicine, Al-Azhar University.

Statistical Analysis

The results were gathered, plotted and
statistically examined. The mean and Standard
Deviation [SD]. Using the Kolmogorov-
Smirnov test of normalcy, data were examined
for normality. Tukey's post hoc tests and one-
way analysis of variance [ANOVA] were
carried out for comparison because the results of
the Kolmogorov-Smirnov test indicated that the
data were normally distributed [parametric
data]. When p < [less than] 0.05, the
significance level was established. SPSS 22.0
for Windows was used to conduct the statistical
analysis.

RESULTS

In groups I, 11, 111, 1V, and V, respectively,
the mean and standard deviation of fasting
serum glucose levels were 116.170.73,
118.110.65, 110.140.44, 267.935.75, and
149.563.83 mg/dl. Insignificant changes were
seen between Groups Il and 11l and Group |.
[control group]. Although group V's raised
fasting serum glucose was lower after receiving

2946

vitamin E treatment compared to the untreated
streptozotocin-treated group, it was still
substantially higher than that of the control
groups I, Il, and Ill. When compared to the
control group |, the streptozotocin treatment
resulted in a considerable increase in group 1V's
fasting serum glucose [FSG] levels [Table 1].

In groups I, 11, 111, 1V, and V, respectively,
the mean and standard deviation of serum
insulin were 2.480.02, 2.880.01, 2.430.05,
1.680.026, and 2.520.04 mlU /dI. Insignificant
changes were seen between Groups Il and Il
and Group I. [control group]. While the therapy
with vitamin E increased the serum insulin in
group V compared to the untreated strepto-
zotocin-treated group, the streptozotocin-treated
group significantly reduced the levels of blood
insulin in group IV compared to control group |
[table 1].

The mean * standard deviation of MDA
was 0.42+ 0.05, 0.51+ 0.07, 0.39+ 0.03, 2.09 +
0.26 and 0.49 +0.07 nmol/L in groups I, I, 1II,
IV and V respectively. Group Il and 11l showed
insignificant changes in respect to the group |
[control group]. The blood MDA levels in group
IV of the streptozotocin-treated group were
significantly higher than those in group | of the
control group, whereas group V of the vitamin-
E-treated group had their raised MDA levels
significantly lower than those in group 1V of the
streptozotocin-treated group [table 1].

The mean + standard deviation of serum
GSH was 1.37+£0.997, 1.29+0.779, 1.46+0.988,
0.574£0.076 and 1.02+0.075 nmol/L in groups I,
I, I, 1V and V respectively. Group Il and Il
showed insignificant changes in respect to the
group | [control group]. While the treatment
with Vitamin-E elevated the decreased serum
GSH in group V compared to the untreated
streptozotocin-treated group, it was still not
statistically different from that of the control
groups I, I, and . The serum GSH levels in
group IV were significantly lower than those in
group | when streptozotocin was used as the
treatment [table 2]

+

The mean standard deviation of
Interleukin-1B was 22.82 + 6.04, 20.74 + 5.05,
19.99 + 7.07, 92.80 + 8.29, and 37.90 + 8.74
pg/ml in groups I, 11, 111, IV and V respectively.
The mean + standard deviation of Interleukin-6
was 16.42 + 4.17, 17.22 + 3.15, 16.33 + 5.13,
75.12 + 12.08, and 36.42 + 12.73 pg/ml in
groups I, II, HI, IV and V respectively.
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Interleukin -1B and 6 in group Il and group Il with normal interlobular connective tissue
did not differ significantly from group I in any [figure 1a and 1b].
way [control group]. In comparison to control

group |, interleukin-1B and 6 levels were In the streptozotocin-treated group [group
significantly higher in the streptozotocin-treated IV], pancreatic slices revealed acini cell
groups. However, the levels of interleukin-1B degradation, enlargement of the interlobular
and 6 were significantly lower in the vitamin-E- gaps with blood vessels, and infiltration by
treated groups, although they were still inflammatory cells. Islet of Langerhans cells

significantly higher than those of the control have degraded [figure 2].

groups I, I, and 11 [table 3].
Due to the little inflammatory response and

When the control groups' [groups I, II, and slight acinar cell degradation, vitamin-E therapy
I11] pancreatic tissue was examined under a light only partially improved the histological
microscope, it revealed normal pancreatic abnormalities. Mild degenerative changes were
structure in the form of normal islets of visible in the islet of Langerhans cells, and the
Langerhans enclosed by normal pancreatic acini intercellular septa were still spreading [figure

3].

Table [1]: Comparing several study groups' serum glucose, insulin, and HOMA-IR readings

Control Control Vitamin-E Streptozotocin- Streptozotocin-
normal group treated group treated group Vitamin-E

[Group 1] received oil [Group 111] [Group 1V] treated group
Group Il
Fasting serum 116.17+0.73 118.11+0.65* 110.14+0.44*®  267.93+5.75*#£Q  149.56+3.83*@
glucose [mg/dl]

Insulin [mIU/ml] 2.48+0.02 2.88+0.01* 2.43+0.05*® 1.6840.026*# Q 2.52+0.04*1@

HOMA- IR 0.71 0.83 0.66 111 0.93

Number of rats in each group, number of them = 10; ® Groups Ill and Il were contrasted; @ The comparison between
groups V and group I1; 9 Groups V and IV were contrasted; * Each group was contrasted with the control group I; Q Group
111 and Group IV were contrasted.

Table [2]: Different study groups' serum MDA and GSH enzyme concentrations

Control Control Vitamin-E Streptozotocin- Streptozotocin-
normal group treated group treated group Vitamin-E
[Group I] received oil [Group 1] [Group 1V] treated group
[Group I1] [Group V]
MDA [nmol/L] 0.42+ 0.05 0.51+ 0.07* 0.39£ 0.03*® 2.09 £ 0.26*£ Q 0.49 £0.0*@
GSH [nmol/L] 1.3740.997  1.29+0.779*  1.46+0.988*® 0.57+0.076*£ Q 1.02+0.075*1@

Number of rats in each group, number of them = 10; ® Groups Ill and Il were contrasted; @ The comparison between
groups V and group I1; § Groups V and IV were contrasted; * Each group was contrasted with the control group I; Q Group
111 and Group IV were contrasted.

Table [3]: Serum levels of interleukin-1B and interleukin-6 in the various study groups

Control Control Vitamin-E Streptozotocin- Streptozotocin-
normal group treated group treated group Vitamin-E

[Group I] received oil [Group 1] [Group 1V] treated group
[Group 1] [Group V]

Egéﬂf]“k'”'m 22.82+46.04  20.74+5.05*  19.99+7.07*®  92.80+8.29*:Q  37.90+8.74*1@
;géﬂf]"k'”'e 16.4244.17  17.2243.15%  16.3345.13*®  75.12£12.08%£Q  36.42+12.73*1@

Number of rats in each group, number of them = 10; ® Groups I1I and Il were contrasted; @ The comparison between
groups V and group I11;  Groups V and IV were contrasted; * Each group was contrasted with the control group I;  Group
111 and Group 1V were contrasted.
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Figure [1a]: The control groups [I, I, and 1]
showed typical pancreatic architectures, including
islets of Langerhans and sparsely spaced acini
lobules divided by thin interlobular septa [HX &

E, 400X].

- . - Fd. Y o e - - -7 2
Figure [2]: Group IV displayed acini cell

degeneration, enlargement of the interlobular
gaps, and inflammatory cell infiltration. [Hx &
E, 400X]

DISCUSSION

This study was been establish how damage
caused by STZ affected pancreatic beta-cells. A
naturally ~ occurring  nitrosamide  called
streptozotocin is used to cause cytotoxicity in
pancreatic beta-cells, possibly by producing
excessive reactive oxygen species [ROS] and
lipid peroxides, interfering with the glucose
transporter GLUT2, and damaging DNA either
through alkylation or peroxynitrite formation.
[, Streptozotocin's DNA strand breaking
activates poly ADP-ribose polymerase [PARP],
which depletes ATP and causes cell death and a
reduction in insulin levels 1.

The current study made it clear that
streptozotocin  significantly  changed the
pancreatic shape and had negative histological
effects on the pancreas of adult albino rats.
Alteration of the pancreatic tissue's normal

E .t . > 54 ~ ®
Figure [1b]: control groups [I, Il, and 111]
Another slice showed typical pancreatic features,
including thin interlobular septa dividing the
tightly packed acini lobules and islets of
Langerhans [Hx & E, 400X]

Figure [3]: With minor inflammatory responses,
group V demonstrated a partial improvement in
the histological abnormalities. Mild degenerative
changes were visible in the islet of Langerhans
cells, and intercellular septa continued to enlarge.
[Hx & E 400X]

# i~ A » ¥
N Yy y -
X -
,'f/..}r ¥
. . %

architecture due to areas of hemorrhage,
vacuolation, and Langerhans islet necrosis.
These findings are in accordance with those of
other studies that noted pancreatic vacuolar
degeneration following streptozotocin
administration [,

Treatment with vitamin-E in the current
study's group V significantly decreased fasting
blood glucose when compared to the group IV
that did not get any streptozotocin. and
significantly increased serum insulin levels.
These results might be explained by increased
hepatic insulin sensitivity, which would lead to
less hepatic glucose generation 9. Vitamin E
may improve insulin sensitivity or release, and
it may protect more pancreatic beta-cells by
increasing the availability of insulin. By
enhancing membrane mobility, vitamin E
supplementation may modify insulin receptors
in muscle or adipose tissue. Additionally,
vitamin E might improve the diaphragm's ability
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[, 3 10]

to absorb glucose Inflammatory
pathways of pancreatic damage enhance oxidant
stress indicators, which are important factors
(11 Due to the presence of three types of
phytochemicals, including flavonoides
[quercetin and kaempferol] and phenolic acids,
vitamin E possesses antioxidant properties 2,

Vitamin-E-treated normal rats revealed
negligible modifications in MDA and GSH
levels in the serum.

The antioxidant that is easily available is
GSH. It participates in the catalytic sequences
of antioxidant enzymes, acting as an antioxidant
either directly or indirectly. Glutathione's thiol
group releases the hydrogen atom from free
radicals, protecting the cell membrane 1. A
marker of oxidative stress, serum GSH, was
reported to be lowered by streptozotocin
treatment 2. The MDA in the untreated
streptozotocin rat increased dramatically 31,
and the GSH activity significantly decreased in
comparison to the control groups 41,

Improvement in pancreatic structure was
evident in group V, possibly as a result of
vitamin E's antioxidant properties, which reduce
oxidative stress and shield pancreatic cells from
the creation of free radicals while promoting
cellular regeneration and proliferation %, The
body naturally produces antioxidants that are
needed for defense against free radicals and
protection from oxidative stress, and vitamin-E
was thought to augment these levels Bl Other
harmful stimuli including hypoxia, TNF-, and
oxidative stresses like nitric oxide, hydrogen
peroxide, and superoxide can also induce
apoptosis, which antioxidants can prevent [°],
Antioxidants' therapeutic role in the reduction of

inflammatory cytokines in necrotizing tissues
[17]

In the current study, group IV demonstrated
a considerable rise in pancreatic IL-1B and IL-6
levels, indicating a marked inflammatory
cellular infiltration. This increase was caused by
the action of streptozotocin, which increased the
release of all inflammatory mediators and
produced targeted inflammatory responses that
released TNF, IL-1, IL-6, and IL-10, indicating
that pancreatic acinar cells are the primary

source of proinflammatory and  anti-
inflammatory cytokines [81,
Nuclear factor B, activator protein-1,

triggering pancreatitis, and infiltration of
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inflammatory cells to lymphocytes—all of
which play crucial roles in the course of
pancreatic damage—are only a few of the
transcription ~ factors  that  streptozotocin
regulates (% 201,

In the current investigation, group V had
significantly lower serum levels of IL-1B and
IL-6. Inhibiting proinflammatory cytokines
including TNF-, IL-1B, IL-6, and IL-1 is made
possible by antioxidants [°],

Conclusions: It could be concluded that
vitamin E considerably lessened Strepto-
zotocin's ability to cause changes in the
pancreas of adult male Albino rats.
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