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 The aim of the present interventional study was to determines the effects 

of diethyleneglycol (DEG) with or without vitamin C on liver and 

kidney in rabbits and to study the defending properties of vitamin C 

against DEG induced changes. Liver and kidney function tests were 

carried out for 18 rabbits who had divided into 3 groups as follow: T-

Group: rabbits were given (DEG) (40 mg/kg body weight/day) for 14 

days and were sacrificed on the 14th day. TC-Group: rabbits were given 

DEG (40 mg/kg body weight/day) with vitamin C (10mg/kg/day) for 14 

days and sacrificed on the 14th day. C-Group: rabbits were maintained 

on standard diet and water only. Venous blood samples (5ml) were 

withdrawn from experimental rabbits via jugular vein during animal 

sacrificing and left until set to clot, centrifuged, and serum collected and 

kept at -20 ˚C until analysis of the Liver and kidney functions including 

Alkaline Phosphatase, GOT, GPT, Creatinine, Urea, using special kits. 

Significant increase in serum levels of alkaline phosphatase (ALP), 

aminotransferase GOT, GPT, and urea and creatinine in the treatment 

groups compared to the other groups. DEG (40 mg/kg/day) for 14 days 

can result  marked changes in serum biochemical markers of liver and 

kidney in rabbits. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Diethylene glycol (DEG) is an alcohol formed by the interaction of two ethylene glycol molecules with an 

ether bond. It is a chemical material like a viscous liquid, Odorless, colorless has sweaty taste and has a 

high boiling point 245 ° Celsius and low freezing degree 10 ° Celsius. It is miscible with water and polar 

biological solvents such as alcohols and ethers. It was isolated for the first time in 1869 and applied 

financially as an in industry solvent in 1928 [1]. DEG is applied practically as a solvent and an element in 

several consumer materials, including furnace fuel, wallpaper strippers, antifreeze preparatory measures, 

and self-propelled materials [1- 3]. 

 

Diethylene glycol is a hazardous agent that when consumed and may cause critical morbidity, and 

mortality, especially due to the neurological and renal complications. However, the mechanism of harm is 

unknown, the harm is expected to be dose related. The classic clinical design of development is the toxicity 
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with the lack of cost-effective ways to find it in the serum that can help doctors in constructing the correct 

diagnosis [1], [4- 6]. Over the years, DEG has been packed into all varieties of medicine: cough syrups, 

fever medications, injectable drugs, etc [7]. Toothpaste preparations are always used by consumers of 

different ages for oral health and safety of teeth. This give support respected diversity in their production 

and their service supply. The investigation outcomes of an Iraqi study of a number of toothpastes available 

in the local markets revealed that DEG is found as a toxic contaminants and were separated on different 

origin, of which the German’s brand Crest2 and the unidentified origin Colgate 2. Additionally, 6 Chinese-

made pastes had high concentrations of this toxic agent [2]. 

 

DEG has rapid absorption and distribution to body tissues and compartments including brain, heart, CNS, 

kidneys, liver, spleen, pancreas and adipose tissue. Biochemical changes correlated with toxicity include 

elevation in hepatic enzyme levels, in addition to increased serum BUN and creatinine levels. Since its toxic 

agent, DEG is not authorized in food and drugs [11]. 

 

A wide range of researches were continuously demonstrate the applications of Vitamin C which is a 

necessary nutrient for humans and other living organisms. It encourages cell reprogramming, embryonic 

stem cell function, and prevention of sickness. Vitamin C, due to its chemical reduction effects,  

predominantly acts as an antioxidant to lower reactive oxygen species (ROS) and as a cofactor for certain 

dioxygenases involved with epigenetic regulation [12]. 

 

Vitamin C or ascorbic acid is a water soluble antioxidant vitamin that fights free radical and neutralizes 

their activity though scavenging the radical and oxidizing itself to monodehydroascorbate, thereby reducing 

the harmful free radical consequences [13]. The current study was designed to look into the effects of 

systemic treatment with Diethylene glycol on liver and kidney in rabbit model and also to study the 

protective effects of Vitamin C against Diethylene glycol induced changes. 

 

2. Materials and methods 

The study has obtained approval from the board of college of Dentistry with approval letter 

(UOM/CoD/A.L.15/22 on 10.02.2022). 

 

Animals: Eighteen locally purchased healthy mature male rabbits of body weight of 1 ± 0.25 kg were 

included in the present study. After adaptation for 14 days under standard animal housing condition with the 

room temperature of 25±2°C. All animals have access to food (standard diet) and water. 

 

Rabbits were divided into 3 groups as follow: 

T-Group: Rabbits were given (DEG) (40 mg/kg body weight/day) for 14 days and were sacrificed on the 

14th day. 

TC-Group: Rabbits were given DEG (40 mg/kg body weight/day) with vitamin C (10mg/ kg body 

weight/day) for 14 days and sacrificed on the 14th day. 

C-Group: Rabbits were maintained on standard diet and water only. 

 

Biochemical estimations: The animals were slaughtered after 14 days of therapy, and samples of blood 

(5ml) were obtained from all rabbits through jugular vein and allowed to clot for 30 minutes at room 

temperature before being centrifuged for 10 minutes at 3000 rpm. Serum samples was collected and stored 

at -20°C until Alkaline Phosphatase, GOT, GPT, Creatinine, and Urea were determined using specific kits 

provided by the manufacturer (Giesse diagnostics, Italy). 
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3. Results 

Following serum analysis the results were plotted against each other and one-way ANOVA test and a series 

of t-test conducted to determine the significant (P<0.05) differences between groups. The results confirmed 

that DEG has significantly elevated liver enzymes [ALP up to 60IU/L, GOT up to 70 IU/L, and GPT up to 

70 IU/L] which has been shown to be significantly (P<0.05) higher than DEG+vitamin C or control group. 

This effects has been reduced to ALP 25 IU/L, GOT 30IU/L, GPT 25 IU/L when vitamin C were added to 

DEG. The statistical analysis has shown non significant differences between DEG+vitamin C treated group 

compared to control or treatment free group, see figure 1. 

 

 
Figure 1. Vitamin C reduced liver enzymes to normal control value compared to DEG group. ALT= 

alkaline phosphatase, GOT= Aspartate transaminase, GPT=, DEG group, DEG+Vitamin C group. 

 

Following serum analysis the results were plotted against each other and one-way ANOVA test and a series 

of t-test conducted to determine the significant (P<0.05) differences between groups. The results confirmed 

that DEG has significantly elevated serum urea [up to 60 mg/dl] which has been shown to be significantly 

(P<0.05) higher than DEG+vitamin C or control group. This effects has been reduced down to 20 mg/dl, 

when vitamin C were added to DEG. The statistical analysis has shown non-significant differences between 

DEG+vitamin C treated group compared to control or treatment free group, see figure 2. Similarly, The 

results confirmed that DEG has significantly elevated serum creatinine [up to 1.5 mg/dl] which has been 

shown to be significantly (P<0.05) higher than DEG+vitamin C or control group. This effects has been 

reduced down to 0.5 mg/dl, when vitamin C were added to DEG. The statistical analysis has shown non-

significant differences between DEG+vitamin C treated group compared to control or treatment free group, 

see figure 2 
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Figure 2. Vitamin C reduced serum urea and creatinine to normal control value compared to DEG group. 

DEG group=diethyleneglycol, DEG+Vitamin C group. 

 

4. Discussion 

The renal system's function is to filter fluid from renal perfusion, allowing metabolic waste products and 

toxins to be eliminated while important materials remain in the blood. The kidney regulates the amount of 

water, electrolytes, and solutes in the blood to maintain plasma osmolarity [11]. 

 

The liver is the body's principal detoxifier organ and is involved in the metabolism of poisons and 

medications. Following hepatocellular biotransformation, the majority of poisons and medications can be 

removed from the body. Toxin- and drug-induced hepatitis, as well as liver failure, can be caused by some 

toxins and medications or their bioactive components [12]. 

 

Results of our study demonstrate marked changes in Liver and kidney functions including a significant 

increase in Alkaline Phosphatase, GOT, GPT, Creatinine and Urea serum levels in group II (treatment) 

compared with their normal levels in group I (control) which mean there is a marked damage in the liver 

which agree with the fact that DEG cause renal toxicity (increased blood urea and creatinine levels) and 

liver toxicity (elevated serum enzyme levels) [13]. 

 

The acute toxicity of diethylene glycol in animal reflect that reported in human and is similar among rats, 

dogs and rabbits. Animals show. Hepatic enzymes are elevated suggesting liver damage. Pathologic studies 

reveal enlarged, edematous kidneys with noticeable tubular cell necrosis [14]. 

 

The results of our study also demonstrate no significant increase in in Alkaline Phosphatase, GOT, GPT, 

Creatinine and Urea serum levels in group III (treatment and vitamin C) compared with their levels in group 

I (control) due to the protective role of vitamin C and this agree with the fact that vitamin C functions as a 

co-substrate, enzyme complement, cofactor and a powerful anti-oxidant in metabolic processes and 

numerous reactions. It counterbalance free radicals and toxins as well as decreased inflammatory response, 

including sepsis syndrome [15]. 

 

Hepatotoxic chemicals such as DEG produce free radical reactions during biotransformation causes damage 

to liver cells. Vitamin C is important natural antioxidants suppressing free radicals [16]. 

 

Vitamin C defend kidney function and renal arterial reactivity against Renal ischemia/reperfusion injury. 

The protective role of vitamin C is associated with reactive oxygen species, decreased glutathione and nitric 

oxide levels in renal ischemic injury [17]. The ingestion of antioxidants, such as vitamin C, may decrease 

the oxidative stress and hence aid to restore the antioxidant defense system [18]. Parameters behind the 

normal liver and kidney functions have been changed because of exposure to DEG. More studies are 

warranted to spot the impact of DEG exposure on general health. Many drugs which are in current use in 
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our locality has been shown a deleterious effects similar to DEG, these include proton-pump inhibitors [19], 

[20], for which vitamin C or E [21] alongside vitamin D [22] or minerals, such as, zinc could be tested to 

reverse these damaging effects [23- 25]. 

 

5. Conclusion 

DEG can lead to considerable changes in tissues of liver and kidney of rabbits. The results of this study 

might represent a step in an attempt to describe the molecular mode of DEG toxicity, so that a suitable 

preventive measures, like vitamin C can be considered. 
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