University of Mosul

College of Dentistry

———————— &
7 -
Merery oe 2N

Biochemical and histological changes produced by
using diethylene glycol with or without vitamin C in

salivary glands, liver and kidney for rabbits

A Thesis Submitted by
Nenuphar Naktal Ibrahim
B.Sc / Pharmacist
To

The Council of College of Dentistry / University of Mosul in
Partial Fulfillment of the Requirements for the Degree of

Master Science in Dental Pharmacology

Supervised by

Professor Lecturer

Dr. Faechaa Azher Al-Mashhadane Dr. Saba k.Aldeen Ibrahim ALtaaye

2022A.D. 1444 A.H.



(C_——  Abstract II O

Abstract

Introduction : Diethylene Glycol (DEG) is an organic compound found in
household products, in medicines by acting as a counterfeit solvent and in tooth

paste as sweetener agent.

Aims: To investigate the effects of DEG with or without vitamin C on the blood
biochemical variations of total antioxidant capacity, alkaline phosphatase,
asparatate aminotransferase, alanine aminotransferase, creatinine, and urea along

with the histopathological changes in the salivary glands, liver, and kidney.

Materials and Methods : Eighteen healthy male rabbits of (10-12) months old
and body weight of 1-1.25 Kg were distributed into 3 groups as follows: Control
group: six rabbits were maintained on standard diet and water only. DEG group:
six rabbits were given (DEG) (40 mg/kg body weight/day) orally for 14 days.
DEG with Vit C group: six rabbits were given DEG (40 mg/kg body
weight/day) orally with vitamin C (10mg/kg/day) orally for 14 days. All animals
in the three groups were euthanized by overdose of general anesthesia and
slaughtered at day fourteen. Venous blood samples (5ml) were collected from
rabbits via jugular vein during animal sacrificing and let to clot for 30 min at
room temperature, then centrifuged at 3000 rpm for 10 minutes. Serum samples
were isolated and kept at -20 °C till time of analysis of the Liver and kidney
functions including total antioxidant capacity, alkaline phosphatase, aspartate
aminotransferase, alanine aminotransferase , creatinine and Urea, using special
kits. Tissue sections from salivary glands, liver and kidney were isolated and

examined under a light microscope for histopathological altrerations.

Results: In this study ANOVA test showed a highly significant difference between
all research groups for all serum biochemical markers. Liver enzyme aspartate
aminotransferase AST, alanine aminotransferase ALT in the DEG group is

higher than other groups, also a significant differences were found between
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DEG with vitamin C and control groups for both enzymes. Alkaline phosphatase
in DEG group shows significant difference compared to the other groups.
Kidney function test shows higher creatinine and urea in the DEG group

compared to the other groups.

The TAC in the DEG group was significantly reduced at 14th day of study
when compared to the other groups. While non- significant differences were

found between control and treatment with vitamin C groups.

The histological structure of all submandibular gland sections taken from
DEG group shows disruption of the architecture of acinar cells, the cells lining
striated ducts with necrosis of epithelial cells in granular convoluted tubules and

congestion of blood.

All sections of submandibular glands taken from DEG with vitamin C
group showed intact mucous acini , granular convoluted tubules with increased

fibrous tissue around interlobular ducts and congestion of blood vessels.

Liver tissue sections from rabbits in the control group revealed normal liver
tissues compared to tissue sections from liver of DEG group which have large
zone of necrosis with suppuration surrounded by fibrosis and inflammation as
well as severe vacuolar degeneration and oncotic necrosis of hepatocytes,
congestion of central vein and stenosis of sinusoids. While the sections of liver
taken from DEG with vitamin C group appeared to have mild cell swelling or
cloudy degeneration and single cell necrosis of hepatocytes, congestion of

central and portal vein.

Kidney sections of DEG group show atrophy of glomeruli, dilatation of
Bowman's space, vacuolar degeneration and necrosis of epithelial cells lining
renal tubules. Tubular necrosis and interstitial inflammatory response in renal
tissue following orally administered DEG. Kidney sections of DEG with vitamin
C group appeared to have mild changes including vacuolar degeneration and

necrosis of epithelial cells lining renal tubules.
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Conclusion: Oral administration of DEG (40 miligram/kilogram/day) for 14
days can cause considerable alteration in serum biochemical levels of total
antioxidant capacity, alkaline phosphatase, asparatate aminotransferrase,
alanine  aminotransferrase, creatinine and wurea, with obvious
histopathological changes in the rabbit's liver, kidney, and salivary glands
tissues. Addion of Vitamin C had effective protective role against DEG

toxic effects in both serum and tissues.
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