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ABSTRACT
Article Info: § o EeEEnE Diabetes is a well-known disease with such complications, as retinopathy, nephrop-
28 Nov 2019 athy, and gastropathy. This study aimed to investigate the effects of thiamine and lead acetate on the
05 Oct 2020 colon of induced-alloxan diabetic rats; the effects of which become obvious in the treatment or reduc-

01Apil2021 :  tion of tissue complications caused by diabetes.

: In this study, 63 rats weighing 200 g were divided into 9 groups, as follows: 1) Group
of diabetes+pb acetate 200 ppm; 2) Group of thiamin+pb acetate 200 ppm; 3) Group of thiamine+pb
acetate 1000 ppm; 4) Group of diabetes+thiamine+Pb acetate 1000 ppm; 5) Diabetes group; 6) Group of
diabetes+thiamine; 7) Group of diabetes+thiamine+acetate 200 ppm; 8) Group of diabetes+pb acetate
1000 ppm, and 9) the control group. After 20 days, the study samples were removed from the abdominal
cavity and the slides were prepared by routine tissue method. Then, the slides were evaluated for stereo-
logical and histomorphometric studies.

This study was approved by the Faculty of Veterinary Medicine, Shahrekord Uni-
versity (Code: GRN1M1903). Moreover, all methods used in the present study, including facilitation, were
conducted per the ethical principles of animal restraint.

S The mean thickness of mucosa-sub-mucosa suggested significant differences in groups 6 and 7,
compared to other treatment groups. There was a significant difference in the thickness of the muscle
layer between the control and all treatment groups except for groups 2, 6, and 7. There was no significant
difference in the mean thickness of advantia layer in groups 1, 7, and 8, and the control group. The ob-
tained results also indicated a significant difference concerning different layers of colon tissue between
group 1 and controls.

Keywords: Based on the present research results, thiamine presented enhancing effects on muscle layer
Thiamine, Stereology, :  thickness and adventitia layer thickness. Furthermore, the area of the mucosal layer was not affected by
Diabetes, Rats, Colon :  the improving effects of thiamine.

mone metabolism, the disorder of hormone production, or
the disruption of the production of membrane cell surface

1. Introduction receptors on its target cells [4]. Diabetes has such complica-

tions as, retinopathy, nephropathy, and the involvement of

iabetes is a well-known disease, i.c., gener- the main peripheral arteries; it presents gastrointestinal mo-

ally caused by the disorder of insulin hor- tility disorders [5]. Thiamine is the first known B vitamin
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in energy supply, fat metabolism, and nucleotides. Besides,
it plays an essential role as a coenzyme, especially in the
formation and development of brain cells [8]. The accumu-
lation of lead in the body can have destructive effects on
the blood, bone marrow, kidney, and gastrointestinal blood
cells [12]. In a report (Leff 2018), the injection of lead ac-
etate in male mice with diabetes mellitus increased fasting
blood glucose levels [15]. This study was designed to inves-
tigate the effects of thiamine and lead acetate on the colon
of diabetic rats.

2. Materials and Methods

In all stages of this research, the ethical principles of
working with laboratory animals in the laboratory of
Shahrekord University were considered. This study
was approved by the Research Ethics Committee of
Shahrekord Veterinary School. In total, 63 rats with an av-
erage weight of 220-200 g were prepared from the animal
house of Shahrekord University.

The examined rats were classified into 9 groups, as fol-
lows:

1) Diabetes+acetate group 200 ppm;

2) Thiamine+acetate group 200 ppm;

3) Thiamine group+lead acetate 1000 ppm;

4) Diabetes+thiamine+lead acetate 1000 ppm group;
5) Diabetes group;

6) Diabetes+thiamine group;

7) Diabetes+thiamine-+acetate group 200 ppm;

8) Diabetes+acetate group 1000 ppm;

9) Control group.

After 20 days of treatment, the explored rats were anes-
thetized with ether anesthetic and facilitated by human
methods. The abdominal cavity was opened and the large
intestine came out of the cavity. Different layers of colon
tissue, including mucosa, submucosa, muscle, and adven-
titia were examined under a microscope for histology and
histometric. For stereological evaluation, using point grade,
the area of different wall layers of the colonic tissue struc-
ture was examined.
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3. Results

The morphometric findings revealed that the mean thick-
ness of the mucosal-submucosal layer was the highest in
treatment group 6 (diabetes+thiamine) and the lowest in
group 7 (diabetes+thiamine+acetate 200 ppm) (Figures 1
A, B & C). These results also indicated that these differ-
ences were significant in groups 6 and 7, compared to other
treatment groups and the controls, except for group 5 (dia-
betic group) concerning analysis at P<0.05. Morphometric
results revealed a significant difference in the mean thick-
ness of the smooth muscle layer of the colon wall in treat-
ment groups 1 to 8, except for group 2 (thiamine+200 ppm
lead acetate), compared to the control group (P<0.05). The
obtained results presented no significant difference between
the mean thickness of the muscle layer of group 2 and the
control group (P<0.05). The average area of the mucosal-
submucosal layer data suggested that in groups 1 and 8,
there was a significant difference, compared to the control
group (P<0.05); in both of them, a decrease was observed
in this area. The results of the area parameter study in the
muscle layer of the colon indicated that only in group 1,
there was a significant difference, compared to the control
group (P<0.05). Besides, this difference was in the direction
of increasing the area.

Examining serous layer surface presented no significant
difference, compared to the control group (P<0.05). There
was only a significant difference between the groups of
diabetes+lead 200 acetate and thiamine+lead 200 acetates
in this respect.

4. Discussion and Conclusion

The present study investigated the histomorphometric
changes of different layers of the colon in diabetic rats.
As the present study revealed, the effects of thiamine and
lead acetate in two different doses were well evident on the
colon wall layers. The obtained data highlighted a signifi-
cant decrease in the thickness of the mucosal-submucosal
layer of groups 1, 7, and 8 (diabetes + acetate 1000 & 200
groups & diabetes + thiamine + lead acetate 200 groups),
compared to the control group; this decreasing trend well
reflects the damaging effects of lead acetate on the thick-
ness of the mucosal-submucosal layer. The results of some
Studies suggested that free radicals are the main cause of
many disorders in diabetes [21]. The collected results in-
dicated that the thickness of the muscle layer, including
decreasing changes in group 5 (diabetes) compared to the
controls. However, Nowak et al. (1995) found that, in con-
trast to the data of the present study, induced experimental
diabetes increased the thickness of the muscle layer [27].
Surface findings from the study of colonic tissue stereology
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Figure 1. Representative photomicrograph showing quantitative histomorphometric changes of colon tissues from rats

Figure A. The micrograph of colonic tissue in the control group

Note the regular tissue structure of the various layers of the colon wall. Mucous layer (yellow double-sided arrow) with submucosal
layer (green double-sided arrow) and muscle layer (white double-sided arrow) (hematoxylin and eosin staining; Bar: 50pm).

Figure B. The micrograph of colon tissue in the diabetic group

Note the disjointed tissue structure of the various layers of the colon wall. The mucosal layer (green double-sided arrow) is well
visible along with the submucosal layer (black double-sided arrow) and the muscle layer (yellow double-sided arrow) (hematoxylin
and eosin staining; Bar: 15 pm).

Figure C. Colon tissue micrograph in the group of diabetes + thiamine + acetate 1000 ppm

Note the tissue structure of the different layers of the colon wall. The mucosal layer (red bilateral arrow) is visible along with the sub-
mucosal layer (black bilateral arrow) and the muscular layer (yellow bilateral arrow) (hematoxylin and eosin staining; Bar: 15 um).

presented that in group 1, the average area of different tissue
layers was significantly different from the control group.
These changes signified the effects of diabetes and lead ac-
etate on colon tissue in the direction of increasing (mucosal
layer area-submucosal) and decreasing (muscle layer area
and adventitia). The results of another study revealed that
diabetes caused a peripheral and longitudinal enlargement

of the colon wall [29]. Considering the induction of experi-
mental diabetes and subsequent administration of thiamine
in the rats of the treatment group, thiamine, in some of the
studied groups, has improved effects on muscle layer thick-
ness and adventitia layer thickness. However, the mean area
of the mucosal layer was not affected by the improving ef-
fects of thiamine.

Fatahian Dehkordi R, et al. Colon Tissue Layers of Type 1 Diabetic Rats Following Thiamine and Lead Acetate Use. JAMS. 2021; 24(1):36-49.
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