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ABSTRACT 
Objective: The aims and objectives of current study was to identify the consequences of over doze Diazepam in biological 
system.  
Study Design: It is an experimental Forensic Study in which biological effects of over doze of Diazepam was measured on 
Albino Rats.  
Place and Duration of study: Present study was conducted in animal house of Lahore Medical & Dental College. Experimental 
Albino Rats were purchase from the University of Lahore. Time of duration of this study was 3 month from 20, March 2022 to 
June 2022.  
Methodology: Total 20 male albino Rats of approximately 100 gm of weight were selected and divided them into four different 
groups. In Group A, 5 individuals were control while in group B, group C and group D, there were 5 rats in each group and they 
were treated orally with 0.2mg/kg, 03mg/kg and 0.4mg/kg Diazepam respectively. Blood pH, serum Creatinine, serum 
Bicarbonate serum ALT and AST levels were measured after 10, 20 and 30 days of intervals of time. Blood sample were 
collected from tail in container after centrifugation.     
Results: Significant (P≤0.05) changes were seen in serum Creatinine, serum Bicarbonate, and serum Alanine transaminase 
(ALT) and Aspartate aminotransferase (AST) levels of study groups after 30 days than 10 and 20 days. Maximum variations 
were seen in group-D (1.5±0.01, 42.01±0.02, 47.01±0.04, 49.05±0.01, 7.40±0.02), (1.5±0.01, 47.01±0.02, 101.01±0.04, 
139.05±0.01, 7.40±0.02) and (0.6±0.04, 20.10±0.01, 10.02±0.02, 14.01±0.01, 7.35±0.04) as compared with control.     
Conclusion: In this study it was concluded that over dose of Diazepam caused hepatic toxicity by increasing serum ALT and 
AST levels and reduces glucose levels. The hepatic toxicity and hypoglycemia may cause death. In study groups the serum 
Creatinine, serum Bicarbonate levels also showed a significant (P≤0.05) variation in study groups as compared with control.  
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INTRODUCTION 
Diazepam, which was initially sold under the brand name Valium, 
is a benzodiazepine medication that has anxiolytic properties. 
Numerous problems, such as anxiety, seizures, alcohol withdrawal 
syndrome, muscle spasms, sleeplessness, and restless legs 
syndrome are frequently treated with it [1,8,19]. 7-chloro-1, 3-
dihydro-1-methyl-5-phenyl-2H-1, 4-benzodiazepin-2-one is the 
chemical name for diazepam. It is an insoluble in water, colorless 
to light yellow, crystalline substance. Anxiolytic therapy is typically 
not necessary for anxiety or tension brought on by daily 
stress[5,9,11]. Diazepam may be helpful in the symptomatic 
treatment of acute agitation, tremor, imminent or acute delirium 
tremens, and hallucinosis in acute alcohol withdrawal. To have the 
greatest possible positive impact, dosage should be customized. 
While the majority of patients will be satisfied with the typical daily 
amounts listed below, some may need greater doses [6,24,26].  
 To prevent negative effects, the dosage should be slowly 
increased in such circumstances. A benzodiazepine derivative with 
hypnotic, anticonvulsant, sedative, and anti-anxiety effects is 
diazepam[12]. Gamma-aminobutyric acid (GABA) has inhibitory 
properties, and diazepam enhances these effects by attaching to 
GABA receptors in the limbic system and hypothalamus. 
Diazepam is a benzodiazepine with amnestic, sedative, muscle-
relaxant, anxiolytic, and anticonvulsant properties. The majority of 
these effects are assumed to be caused by gamma aminobutyric 
acid (GABA), an inhibitory neurotransmitter in the central nervous 
system. On arterial pH, pCO2, and pO2 in the rat, the effects of 
diazepam alone and in conjunction with acute and chronic 
exposure to methadone were assessed[10-15]. Prior to the drug's 
administration as well as 15, 30, 60, 120, 180, and 240 minutes 
afterwards, measurements were taken. The amount of carbon 

dioxide in arterial or venous blood is measured by the partial 
pressure of carbon dioxide (PCO2). It frequently acts as a sign of 
adequate alveolar ventilation in the lungs.[1-10]  
 The human body uses a variety of physiological adaptations 
to keep homeostasis. Maintaining an acid-base balance is one of 
them. Human body pH ranges from 7.35 to 7.45 without 
pathological conditions, with an average of 7.40. An acidemia is 
defined as a pH value below 7.35 and an alkalemia as one above 
7.45 [15-17]. The human body has compensating mechanisms 
because maintaining a pH level in the required narrow range is 
crucial. Bicarbonate levels that are abnormally high or low could 
indicate that the body is having trouble keeping the acid-base 
balance, either because it is unable to remove carbon dioxide from 
the body through the lungs or kidneys, or because of an electrolyte 
imbalance, particularly a potassium deficiency[18-21]. Creatinine 
levels that are higher than normal could indicate impaired kidney 
function. Glomerulonephritis, an inflammation of the kidney's 
blood-filtering organs, Urinary tract obstruction due to kidney 
stones and renal failure[5,9,15,18].  
Rationale of Study: This study was conducted for identification of 
the consequences of over doze Diazepam in biological system and 
results of different dozes are very informative for human life 
because this compound used in many medical indications.    
 

MATERIALS AND METHODS 
Study Design: It is an experimental Forensic Study in which 
biological effects of over doze of Diazepam was measured on 
Albino Rats.  
Sample collection method: Blood sample were collected from tail 
blood vessels with disposable syringe and stored in blood tubes 
after centrifugation 
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Exclusion and Inclusion Criteria: In the present study total 20 
male albino Rats of approximately 100 gm of weight were selected 
and divided them into four different groups.  Group A was control 
while group B, group C and group D, were study and 5 male rats 
placed in each group and they treated with 0.2mg/kg, 0.3mg/kg 
and 0.4mg/kg Diazepam per body weight orally respectively. 
Diazepam were dissolved in distilled water and given to rats of 
each study group orally in nasal bottles.   
Biochemical analysis: Blood pH, serum Creatinine, serum 
Bicarbonate serum Alanine transaminase (ALT) and Aspartate 
aminotransferase (AST) levels were measured with duration of 
time. Three time blood sample were collected from treated 
individuals.   
Data processing: The raw data were presented with the help of 
SPSS version 21 and significant (P≤0.05) value were considered 
for mean standard deviation of different biomarkers.    
 

RESULTS 
When 0.2 mg, 0.3mg and 0.4mg diazepam were administrated 
orally to the albino rates of study groups A, B and C for 30 days 
and three-time blood samples were collected from treated 
individuals.  Remarkable changes were seen in all study groups as 
compared than control group shown in table 1, 2, 3 and 4 
respectively. In group-A serum Creatinine, serum Bicarbonate, 
serum Alanine transaminase (ALT), Aspartate aminotransferase 
(AST) and Blood pH levels were measured in three time after 
intervals of 10 days collectively. The serum Creatinine, serum 
Bicarbonate, serum Alanine transaminase (ALT), Aspartate 
aminotransferase (AST) and Blood pH levels in three intervals 
shown in Table-2 i.e. (0.7±0.01, 23.05±0.04, 20.02±0.01, 
24.01±0.03, 7.37±0.04), (0.9±0.01, 27.05±0.04, 24.02±0.01, 
28.01±0.03, 7.37±0.04) and (0.9±0.01, 29.05±0.04, 70.02±0.01, 
81.01±0.03, 7.37±0.04 ). 
 In Table-3  when 0.3mg diazepam were given to the albino 
rates the serum Creatinine, serum Bicarbonate, serum Alanine 
transaminase (ALT), Aspartate aminotransferase (AST) and Blood 
pH levels (1.01±0.03, 39.04±0.03, 37.01±0.02, 30.05±0.01, 
7.39±0.02), (1.01±0.03, 40.04±0.03, 67.01±0.02,   80.05±0.01, 
7.39±0.02) and (1.01±0.03, 49.04±0.03,  100.01±0.02, 
130.05±0.01, 7.39±0.02). It has seen a remarkable changes in ALT 
and AST levels after 30 days than the 10 and 20 days sampling.  
 
Table-1: Group-A: Normal group i.e. Control (n=5) 

Parameters  Units  10 days 
sampling 
Mean ± SD 

20 days 
sampling 
Mean ± SD 

30 days 
sampling 
Mean ± SD 

Serum 
Creatinine 

mg/dl  0.6±0.04 0.6±0.04 0.6±0.04 

Serum 
Bicarbonate 

M Eq/L. 20.10±0.01 20.10±0.01 20.10±0.01 

Serum ALT  U/L 10.02±0.02 10.02±0.02 10.02±0.02 

Serum AST  U/L 14.01±0.01 14.01±0.01 14.01±0.01 

Blood pH - 7.35±0.04 7.35±0.04 7.35±0.04 

 
Table-2: Group-B:  Albino Rats treated with 0.2mg/kg Diazepam orally, (n=5). 

Parameters  Units  10 days 
sampling 
Mean ± SD 

20 days 
sampling  
Mean ± SD 

30 days 
sampling 
Mean ± SD 

Serum 
Creatinine 

mg/dl  0.7±0.01 0.9±0.01 0.9±0.01 

Serum 
Bicarbonate 

M Eq/L. 23.05±0.04 27.05±0.04 29.05±0.04 

Serum ALT  U/L 20.02±0.01 24.02±0.01 70.02±0.01 

Serum AST  U/L 24.01±0.03 28.01±0.03 81.01±0.03 

Blood pH - 7.37±0.04 7.37±0.04 7.37±0.04 

 
Table-3: Group-C:  Albino Rats treated with 0.3mg/kg Diazepam orally, (n=5) 

Parameters  Units  10 days 
sampling 
Mean ± SD 

20 days 
sampling  
Mean ± SD 

30 days 
sampling 
Mean ± SD 

Serum 
Creatinine 

mg/dl  1.01±0.03 1.01±0.03 1.01±0.03 

Serum 
Bicarbonate 

M Eq/L. 39.04±0.03 40.04±0.03 49.04±0.03 

Serum ALT  U/L 37.01±0.02 67.01±0.02 100.01±0.02 

Serum AST  U/L 30.05±0.01 80.05±0.01 130.05±0.01 

Blood pH - 7.39±0.02 7.39±0.02 7.39±0.02 

 While in Table-4 forth group 0.4mg diazepam were given 
orally to the experimental animals and their blood samples were 
collected three time for measurement of serum Creatinine, serum 
Bicarbonate, serum Alanine transaminase (ALT), Aspartate 
aminotransferase (AST) and Blood pH levels (1.5±0.01, 
42.01±0.02, 47.01±0.04, 49.05±0.01, 7.40±0.02), (1.5±0.01, 
47.01±0.02, 101.01±0.04, 139.05±0.01, 7.40±0.02) and (0.6±0.04,   
20.10±0.01, 10.02±0.02, 14.01±0.01, 7.35±0.04) respectively. 
Significant (P≤0.05) changes were seen in Creatinine, serum 
Bicarbonate, serum Alanine transaminase (ALT), Aspartate 
aminotransferase (AST) samples collected after 30 days as 
compared with the samples collected after 10 and 20 days.    
 
Table-4: Group-D:  Albino Rats treated with 0.4mg/kg Diazepam orally, (n=5) 

Parameters  Units  10 days 
sampling 
Mean ± SD 

20 days 
sampling  
Mean ± SD 

30 days 
sampling 
Mean ± SD 

Serum 
Creatinine 

mg/dl  1.5±0.01 1.5±0.01 1.5±0.01 

Serum 
Bicarbonate 

M Eq/L. 42.01±0.02 47.01±0.02 49.01±0.02 

Serum ALT  U/L 47.01±0.04 101.01±0.04 137.01±0.04 

Serum AST  U/L 49.05±0.01 139.05±0.01 149.05±0.01 

Blood pH - 7.40±0.02 7.40±0.02 7.40±0.02 

 

 
Fig-1: Demographic display of serum Creatinine, serum Bicarbonate, serum 
ALT, serum AST and Blood pH levels in groups after 30 days 

 

DISCUSSION 
Current study showed that diazepam overdose does not affect on 
blood pH levels whereas   a significant (P≤0.05) changes were 
seen in serum creatinine, serum Bicarbonate, serum Alanine 
transaminase (ALT), Aspartate aminotransferase (AST) samples 
collected after 30 days as compared with the samples collected 
after 10 and 20 days[1-10].  On the other side conflicting results 
have been reported in many studies[12]. Few studies were 
reported a significant increase in serum Alanine transaminase 
(ALT), Aspartate aminotransferase (AST) levels with over doses of 
diazepam while some studies showed very slight changes in 
serum creatinine, serum bicarbonate levels [2,12,13,19].  
 Contrarily, several research claim that diazepam raises 
blood biochemistry levels in both people and animals. For 
instance, diazepam (13.3 mg/kg) given to mice led to a rise in 
serum LFT levels at various points following injection, according to 
the study's findings. Additionally, a different Albino rats study 
revealed that diazepam could raise serum ALT and AST levels in a 
dose-dependent way. Their study revealed that diazepam's 
potential effects on peripheral receptors and caused 
hyperglycemia associated with benzodiazepines[20,24]. The 2-
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adrenergic receptor antagonist was able to stop diazepam from 
inducing hyperglycemia in an experimental animal [5,8,12,21].  
 Similar another study claimed that diazepam significantly 
(P≤0.05) changes in serum ALT and AST levels in most of the 
groups a prominent increase in these two enzymes were occurred 
but very rare liver damage reported. In particular parenterally 
administered diazepam has not been known to generate serum 
enzyme increases [12-15]. In a case history when a 33-year-old 
lady started using diazepam (2 mg, three times per day) for 
anxiety, she started experiencing jaundice and stomach pain four 
months later [13,17,19]. Alkaline phosphatase was twice the 
normal level, bilirubin was 4.2 mg/dL, and serum ALT was 306 U/L. 
The gallbladder and biliary tree were normal despite the 
cholecystectomy, which was performed due to suspicions of 
cholelithiasis [20,26].  
 

CONCLUSION 
In this study it was concluded that over dose of Diazepam caused 
hepatic toxicity by increasing serum Alanine transaminase (ALT) 
and Aspartate aminotransferase (AST) levels and reduces glucose 
levels. The hepatic toxicity and hypoglycemia may cause death. In 
study groups the serum Creatinine, serum Bicarbonate levels also 
showed a significant (P≤0.05) variations in study groups as 
compared with control.  
Acknowledgements: I am as corresponding author thankful to all 
those individuals who participated in this research work directly or 
indirectly.    
Conflict of interest: There was no conflict of interest faced during 
this research. 
Funding: No external funding was received, all research expanses 
afforded by all researchers of this study.    
Author’s contribution: All the authors participate in research 
work and its critical revision for significant intellectual content 
involved significant contributions from all writers. The final 
manuscript has been read and approved by all writers, We are 
very thankful to Dr.Javed Anver Qureshi and Mr. Arslan Shuja for 
their fruitful working . 
 

REFERENCES 
1- Ali HA, Afifi M, Saber TM, Makki AA, Keshta AT, Baeshen M, Al-

Farga A. Neurotoxic, hepatotoxic and nephrotoxic effects of tramadol 
administration in rats. Journal of Molecular Neuroscience. 2020 
Dec;70(12):1934-42. 

2- Ameline A, Richeval C, Gaulier JM, Raul JS, Kintz P. Detection of the 
designer benzodiazepine flunitrazolam in urine and preliminary data 
on its metabolism. Drug Test Anal. 2019 Feb;11(2):223-229.  

3- Aronson JK. Diazepam. In: Aronson JK, ed. Meyler's Side Effects of 
Drugs. 16th ed. Waltham,MA:Elsevier;2016:930-937. 

4- Asiabanha M, Asadikaram G, Rahnema A, Mahmoodi M, Hasanshahi 
G, Hashemi M. Chronic opium treatment can differentially induce 
brain and liver cells apoptosis in diabetic and non-diabetic male and 
female rats. Korean J Physiol Pharmacol 2011; 15:327–332. 

5-  Bahman M, Reza A, Hossien N. Evaluation of prophylactic and 
therapeutic effects of silymarin on diazepam-induced hepatotoxicity in 
cat. Am J Appl Sci 2011; 8:848–853.   

6- Dallmann A, Ince I, Coboeken K, Eissing T, Hempel G. A 
physiologically based pharmacokinetic model for pregnant women to 
predict the pharmacokinetics of drugs metabolized via several 
enzymatic pathways. Clinical pharmacokinetics. 2018 Jun;57(6):749-
68. 

7- Derakhshanfar A, Kian M, Dehghan Z, Valizadeh A, Moayedi J. 
Comparison of the effects of two methods of euthanasia on post 
mortem changes in rats: histopathological and molecular findings. 
Comparative Clinical Pathology. 2022 Oct;31(5):815-26. 

8-  Doost Mohammedi M, Rahimi HR. ADME and toxicity considerations 
for tramadol: from basic research to clinical implications. Expert Opin 
Drug Metab Toxicol. 2020;16(7):627–40.  

9- Kaya B. Determination of diazepam in human plasma by developed 
and validated a high-performance liquid chromatographic ultraviolet 
method. İstanbul Journal of Pharmacy. 2022;52(1):37-46. 

10- Fortea JI, Puerto M, Fernández-Mena C, Asensio I, Arriba M, 
Almagro J, Bañares J, Ripoll C, Bañares R, Vaquero J. Sevoflurane 
versus ketamine+ diazepam anesthesia for assessing systemic and 
hepatic hemodynamics in rats with non-cirrhotic portal hypertension. 
Plos one. 2020 May 29;15(5):e0233778. 

11- Garakani A, Murrough JW, Freire RC, Thom RP, Larkin K, Buono FD, 
Iosifescu DV. Pharmacotherapy of anxiety disorders: current and 
emerging treatment options. Frontiers in psychiatry. 2020:1412. 

12- Sayed HY, Zidan AH. Histopathological and biochemical effects of 
acute and chronic tramadol drug toxicity on liver, kidney, and 
testicular function in adult male albino rats. J Forensic. 2016 
Oct;1(2):41. 

13- Ilesanmi OB, Odewale TT. Effect of classic soft drink Coca-Cola as a 
solvent in the administration of tramadol and diazepam on 
biochemical and histological changes in liver and kidney. Ukrainian 
Journal of Nephrology and Dialysis. 2020 May 20(3 (67)):33-41. 

14- Kim J, Yum H, Jang M, Shin I, Yang W, Baeck S, Suh JH, Lee S, Han 
SB. A comprehensive and sensitive method for hair analysis in drug-
facilitated crimes and incorporation of zolazepam and tiletamine into 
hair after a single exposure. Analytical and bioanalytical chemistry. 
2016 Jan;408(1):251-63. 

15- Manders L, Abd-Elsayed A. Mandatory Review of Prescription Drug 
Monitoring Program Before Issuance of a Controlled Substance 
Results in Overall Reduction of Prescriptions Including Opioids and 
Benzodiazepines. Pain Physician. 2020 Jun;23(3):299-304. 

16- Mohammad N, AlaaEl-Din E, Abouhashem N. A STUDY OF THE 
EFFECTS OF THERMAL INJURIES ON INTESTINE OF ADULT 
MALE ALBINO RATS. Zagazig Journal of Forensic Medicine. 2017 
Jul 1;15(2):1-1. 

17- Mondal S, Ghosh D, Anusuri KC, Ganapaty S. Toxicological studies 
and assessment of pharmacological activities of Abrus precatorius 
L.(Fabaceae) ethanolic leaves extract in the management of pain, 
psychiatric and neurological conditions: An in-vivo study. J Appl 
Pharm Sci. 2017 Feb 27;7:207-16. 

18- Mondal S, Ghosh D, Anusuri KC, Ganapaty S. Toxicological studies 
and assessment of pharmacological activities of Abrus precatorius 
L.(Fabaceae) ethanolic leaves extract in the management of pain, 
psychiatric and neurological conditions: An in-vivo study. J Appl 
Pharm Sci. 2017 Feb 27;7:207-16. 

19- Nakhaee S, Brent J, Hoyte C, Farrokhfall K, Shirazi FM, Askari M, et 
al. The effect of tramadol on blood glucose concentrations: a 
systematic review. Expert Rev Clin Pharmacol. 2020;13(5):531–43.  

20- Owolarafe TA, Salau AK, Salawu K. Phytochemical screening and 
toxicity study of aqueous-methanol extract of Ziziphus spina-christi 
seeds in Wistar albino rats. Comparative Clinical Pathology. 2020 
Feb;29(1):267-74. 

21- Park MY, Kim WJ, Lee E, Kim C, Son SJ, Yoon JS, Kim W, 
Namkoong K. Association between use of benzodiazepines and 
occurrence of acute angle-closure glaucoma in the elderly: A 
population-based study. J Psychosom Res. 2019Jul;122:1-5. 

22- Pekcan M, Celebioglu B, Demir B, Saricaoglu F, Hascelik G, 
Yukselen MA, Basgul E, Aypar U. The effect of premedication on 
preoperative anxiety. Middle East J Anaesthesiol. 2005 
Jun;18(2):421-33. 

23- Rubin KM. The current state and future directions of skeletal 
toxicology: Forensic and humanitarian implications of a proposed 
model for the in vivo incorporation of drugs into the human skeleton. 
Forensic Science International. 2018 Aug 1;289:419-28. 

24- Sharbaf Shoar N, Bistas KG, Saadabadi A. Flumazenil.  StatPearls. 
Treasure Island (FL): StatPearls PublishingCopyright © 2022, 
StatPearls Publishing LLC.; 2022. 

25- Tran S, Fulcher N, Nowicki M, Desai P, Tsang B, Facciol A, Chow H, 
Gerlai R. Time-dependent interacting effects of caffeine, diazepam, 
and ethanol on zebrafish behaviour. Progress in Neuro-
Psychopharmacology and Biological Psychiatry. 2017 Apr 3;75:16-
27. 

26- Zhang Y, Ouyang K, Lipina TV, Wang H, Zhou Q. Conditioned 
stimulus presentations alter anxiety level in fear-conditioned mice. 
Molecular Brain. 2019 Dec;12(1):1-2. 

 


