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INTRODUCTION

-
lation. Chronic metabolic disease, or diabetes, 

-

-
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Abstract. Objective. 
polyvinyl alcohol (CS/PVA) hydrogel crosslinked with 3-aminopropyltriethoxysilane (APTES) 
for its wound healing potential on diabetic wounds in mice models. Methods. A total of 18 

CP50, CP100, CP200, and CP300) based on APTES crosslinker concentrations. After a 13-
14 hour fast, an injection of alloxan monohydrate was used to induce type I diabetes. Mice 
were anesthetized, followed by the creation of a 6 mm dorsal wound using a biopsy punch. 
Throughout trial, wound size was measured and photographed, and blood glucose levels 
were monitored. Results. On day 15, treated groups showed complete wound healing, while 
the control group was in transitional stage of healing. After therapy, mice were euthanized 
and blood, skin, graft, kidney, and liver samples were taken for biochemical and histologi-
cal investigation. Skin graft histology showed complete epithelialization and granulation in 

-
tion and necrosis were observed in the control group. Liver and kidney histological sections 
showed structural changes, but hydrogel induced minimal toxicity to the organs. The report-

(ALP), alanine transaminase (ALT) and aspartate aminotransferase (AST) levels, suggesting 
-

nine concentrations. Conclusion. The CP300 hydrogel demonstrated an excellent healing 
response and is recommended as a suitable material for wound dressing.  
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-
-

cytotoxicity in pancreatic beta cells is widely known, 
which leads to the occurrence of diabetes (Szkudel-

-
-

over, a diabetic condition that is referred to as ‘chemi-
cal diabetes’ or ‘alloxan diabetes’ occurs due to the 

This discovery increased the interest of researchers 

-
-
-

cial aspect due to their ability to deposit extracellular 
matrix (ECM) and are considered as an important 
component of this process. These cells secrete pro-

-

-

to the wound site but also reduces the risk of severe 

-

-

bacteria. However, polysaccharides like cellulose 

-

-
-

-

-

-

and others can improve tissue absorbent and are 

-
-

toxic and water-soluble properties. However, it has 
-

mixture stable for medical treatments like wound 

-

-

-

-

-
ics in mice models. 

MATERIALS AND METHODS

Preparation of hydrogel

-

both solutions were combined and blended for a pe-
-

-

hours. Subsequently, the blend was transferred into 
a petri dish and dried in an oven at same tempera-

-

-
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Animal Rearing
The Swiss albino mice used in the experiment were 

Punjab. The university’s animal and ethical commit-

-
-

-
eral water and commercially manufactured feed as ad 
libitum in the form of pellets enriched with vitamins and 
proteins (National Feed Lahore, Punjab, Pakistan).

colonies [11].

Diabetes induction
-
-

-
-

diabetes were utilized in experiments [6]. The mice’s 
-

were not allowed for the experiment.

Experimental Design

-
-

a biopsy punch, 6 mm of skin was removed from a pre-
selected location to complete a double full-thickness 

-
-

mouse that had a wound, such as treatment-1 received 

the reduction in size and the re-epithelialization were 

Calculation Wound Surface Area

-

-

Histological examination

-

and then allowed to stain with eosin and hematoxylin 

Statistical analysis
-

cal analysis on all of the numerical data. One-way 
-

was used for post-hoc analysis. It was considered 

RESULTS

Scanning Electron Microscopy

-

-
ible pores, thin helices, and obvious, thread-like fea-

thread-like structures had vanished, there were still a 
-

tity of micro and macropores was detected, which im-
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to form either parallel or in a circle. One of the clear 

-

Evaluation of Reduction in Wound Size

-

-

wound’s reduced size.

Fig. 1. 
 

Table 1. 

Treatments Day 0 Day 3 Day 7 Day 11 Day 15

Control

The data were expressed in Mean ± S.E.
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Biochemical analysis
-

els of liver enzymes and proteins. However, kidney 
-

nine and urea.

Liver function tests

-
-
-

Renal function tests
-

and maturity. The experimental results illustrated in 

polymer as determined by urea levels. There were 

Fig. 2. Illustrate the pictures of the 
excised wounds in the control and 

Table 2. 
Globulin.

Treatments Bilirubin (mg) ALT (U/L) AST (U/L) ALP (U/L) Albumin (g/dl) Globulin (g/dl)

Control

The data were expressed in Mean ± S.E.
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Table 3. 
levels of Urea and Creatinine

Treatments Urea Creatinine
Control

The data were expressed in Mean ± S.E.

Histological Analysis

Histological assessment of skin grafts

the wounds of the mice were loaded with necrotic 
-

observed, as demonstrated by eosin and hematoxy-

-

treated mice’s wound area was smaller than that of 
-

epidermal tissue in the wounds of mice treated with 

seen and there was little space between the epider-

Histological analysis of liver

-
-

Fig. 3 (a, b). 

Note: 

Abbreviations: 
capillaries (BC), Dermis (DM), Epider-
mis (E), Hypodermis (HD), Hair follicle 
(HF), Fat (F), Granular tissue (GT), Ker-
atin (Kt), Muscle (M)
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-

-

Histological analysis of kidney
-

-

lar atrophy, elevated bowman capsules, and renal 

-

be attributed to the presence of diabetes.

DISCUSSION

of diabetic wounds in mice. In addition, it has also 
-
-

Fig. 4 (a, b).

Note: 

Abbreviations:  
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-

-
-
-

tosan is a hydrophilic polymer that aids in the repair 

-

this property of the compound helps accelerate the 

-

-
-

Fig. 5 (a, b). 

Note: 
Abbreviations: -

tubules (PCT), and Parietal layer (PL)
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-

have properties that help diabetic wounds heal faster. 

-

-

-
eration in the top layer of skin, called the epidermis. 

-

Biochemical studies were conducted to examine 
-

neys and liver of mice to evaluate the toxicity. Simi-

polymer indicated normal appearance and had no ef-

the bowman capsules were increased. There was 

-
cal tests for renal and liver function revealed that the 

CONCLUSION

-

-
-

vealed its porous structure. Compared to the control, 

-
fects on the liver and kidneys, as shown by biochemi-

-

-
-

fectively in diabetic patients.

a possible treatment way to accelerate wound heal-

-
-
-
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